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Now Lea glves you these

and so mucfi more. Check it out:

LBO-5.lt8t~~r
35 MHz
• CALIBRATED DUAL

TIME BASE
• 500 fJ.V SENSITIVITY
• 7 kV PDA 6"

RECTANGULAR CRT
• INTERNAL GRATICULE
• DELAYED SWEEP

TRIGGERED FUNCTION
• VARIABLE SWEEP

HOLDOFF
• ALTERNATE CHANNEL

TRIGGERING
• AUTO FOCUS
• CHANNEL 1 OUTPUT

LBO-523: 35 MHz
• 7 kV PDA 6"

RECTANGULAR CRT
• INTERNAL GRATICULE
• 500 fJ.V SENSITIVITY
• VARIABLE SWEEP

HOLDOFF
• ALTERNATE CHANNEL

TRIGGERING
• AUTO EeCUS

CHANNEL: 1

1 mV SENSITIVllW
• 0.5 fJ.S SWEEP SPEED
• X-Y MODE CAPABILITY
• LBQ-514A AVAILABLE

WITH 6 kV
ACCELERATING
POTENTIAL

Two-year warranty.
Evaluation units.

Our two-year warranty
(even on the CRT) is backed
by factory service depots on
both coasts. Evaluation units
are available to qualified
customers.

Call toll-free
(800) 645-5104

Contact us today for an
evaluation unit, catalog
showing over 60 Leader test
instruments, the name of your
nearest "Select" distributor
and more information.

Forprofessionals
who

know A •
the ~~

difference.
380 Oser Avenue

Hauppauge. N.Y.11788 (516) 231-6900
Regional Offices:

Ghicago. Los Angeles. Dallas



Introducing
the first nocrystal hand-held scanDer.

The Bearcat®100.

Your Bearcat Dealer wants
to hand you an earful.
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channel access. Even a liq­
uid crystal disp lay. F lexible
anten na, ea rp hone, AC
adap ter/ battery charger and
carry case are included .

~ Elect ra Company
Divis io n of Masco Co rp . of Indiana
3CX) East County Un e Road
Cumbe rland. Indiana 46229
Int ernat ion al Busin ess Office
Su ite 102 . 1828 Swift
North Kansas Ci ty , Missouri 64 116

See your Bearcat Dealer now for a
demonstrati on of the amazing, new
Bearcat 100. Ge t comp lete informa­
tion about the world's one and only
hand -he ld, no crystal scanner.

frequen ci e s . 8 b and coverage­
including high , low, UHF and "T"
pu blic serv ice bands; both the 70 em
and 2 met er ama teur band s; plus, for
the first time ever, both the milita ry
and federal government land mobile
band s. Both automatic and manual
search, lockout, scan de lay, direc t

I:
SCANNERSC 1981 Masco Cor p . of Indiana.

The new Bearcat 100 works just like
the full size, no crystal Bearcat Scan­
ners. Push button controls tun e in all
police calls, fire calls, weathe r warn­
in gs , and emergency information
broadcasts, the split second
they happen. Automatically.

All the features you want.

16 cha nnels for storing

Push button programming.

Now you can have th e
one scanner you've always
wanted-a no crystal, fully
sy n t h es ize d h and-h eld
scanne r. The in credible,
new, Bearcat 100.

CIRCLE 5 ON FREE INFORMATION CARD



Why use their flexible discs:
BASF, Control Data, Dysan, IBM, Kybe, Maxell ,
Nashua, Scotch, Syncom, Verbatim or Wa bash

when you could be using

MEMOREX
high quality error free discs?

CE Quant.
100 pri ce

per di sc ($)

2.09
2.09
2.99
2.74
3.34
3.34
3.34
3.34
3.34
2.34
2.34
2.34
3.09
3.09
3.09
2.99
3.99

Part #

3062
3015
3045
3090
3102
3115
3103
3114
3104
3481
3483
3485
3491
3493
3495
3504
3501

Product Desc ription

8" SSSD IBM Compatible (128 8/S, 26 Sectors)
8" SSSD Shugart Compatible, 32 Hard Sector
8" SSSD CPT 8000 Compatible, Soft Sector
8" SSDD IBM Compatible (128 8/S , 26 Sectors)
8" DSDD Soft Sector (Unformatted)
8" DSDD Soft Sector (128 8/S, 26 Sectors)
8" DSDD Soft Sector (256 8/S, 26 Sectors)
8" DSD0 Soft Sector (512 8/S, 15 Sectors)
8" DSDD Soft Sector (1024 8/S, 8 Sectors)
5114" SSDD Soft Sector w/Hub Ring
5114" SSDD 10 Hard Sector w/Hub Ring
5114" SSDD 16 Hard Sector w/Hub Ring
5114" DSDD Soft Sector w/Hub Ring
5114" DSDD 10 Hard Sector w/Hub Ring
5%" DSDD 16 Hard Sector w/Hub Ring
5114" SSQD Soft Sector w/Hub Ring (96 TPI)
5114" DSQD Soft Sector w/Hub Ring (96 TPI)
SSSD = Single Sided Single Density; SSDD = Single Sided Double Density; DSDD = Double Sided Double Density
SSQD = Single Sided Quad Density; DSQD = Double Sided Quad Density; TPI = Tracks per inch

New... Free Disc Offer on Memorex Flexible Discs!
Quantity Discou nt s Available
Memorex Flexibl e Discs are packed 10 discs to a carto n
and 10 carto ns to a case. Please orde r only in increments
of 10 0 unit s for quantity 100 pric ing. We are also wi lling to
acco mmodate your smaller orders. Quant it ies less than
100 unit s are availab le in increments of 10 uni ts at a 10%
surcharge. Qua ntity discounts are also avai lable, 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% disco unt
off our super low quantity 100 price . Almost all Memorex
Flexible Discs are immediately avai lable from CEo Our
warehouse faci lities are equipped to help us get you the
quality prod uct you need. whe n you need it. If you need
further assistance to find the flexible disc that's right for
you, call the Memo rex co mpatibility hotli ne. Dial toll -free
SOO-538-8080 and ask for the flexible disc hotline extension
0997. In Cal ifornia dial 800·672·3525 extension (,.97 .
Outside the U.S.A. dial 408-987-0997.

Buy w ith Confidence
To get the fastest delivery from CE of your Memore x
Flexible Discs . send or phone your order directly to our
Computer Products Division. Be sure to calculate your
price using the CE prices in this ad. Mich igan residents
please add 4% sales tax . Written purchase orders are
accepted from approved government agen cies 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 fina l. Prices. terms and spec ificat ions are
subje ct tochangewithout notice.Out of stock items will be
placed on backorder automatically unless CE is instructed
differently. Minimum prepaid order S50 .00 . Minimu m
purchase order $200.00 . International orders are invited
with a $20 .00 surcharge for special handling in add it ion to
shipp ing cha rges. All shipments are F.O.B. Ann Arbor,
Michigan. No COD's please . Non-cert ified and fo reign
checks require bank clea rance .

Mail orders to: Communicat ion s Electronics. Box 1002,
Ann Arbor, Michigan 48106 U.S.A Add $8.00 per case or
partial-case of 100 8-inch discs or $6,00 per case or partial
case of 100 5V,,-inch mini-discs for U.P.S.ground shipping and
handling in the continental U.S.A If you have a Master Cardor
Visa card. you may call anytime and place a credit card order.
Order toll-free in the U.S. Dial 800-521-4414. If you are
outside the U.S. orin Michigan,diaI3 13-994-4444. Orderyour
high quality, error free Memorex discs today.
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Specia l Offer # 1 - Get 20% f ree dl scsl
If you're selli ng or using other brands of flex ible
discs, we wou ld like you to tr y Memorex brand
discs. As an incenti ve to get you to buy Memorex
discs , we now have a specia l offer unti l Oct ober
31, 1982, for anybody se lling floppy discs. For
every case of 100 Memor ex mini-di scs yo u buy
from CE for resale, you'll get 20 free Memorex
34 81 min i-discs, dire ct ly from us.There is no limit
to the numb er of discs you can purchase on th is
special offe r. This deal effec t ively gives you new
lower pricing on Memorex mini-discs. For example,
purchase 100 Memorex 3481 discs for resa le
fro m CEo The cost is $234.00. You' ll also get 20
Memorex 3481's free (a $46 .80 value). $234.00
divided by 120 discs equals $ 1.95 per disc! Mini­
mum orde r on this offe r is 100 discs, butlhe more
you orde r, the more you save. To qualify for this
resa le bonus, simp ly tell us you 're going to rese ll
these discs whe n you order.
Special Offer # 2 - Get 10% mo re free d iscs!
If you're a Memorex mini-disc user, you get 10%
free discs. Every carton of 10 Memorex 5'1. inch
mini-discs so ld by CE has a co upon good for a
free Memorex mini-disc. For every case of 100
Memore x rnlnl-dlscs you buy from CE, you'll get
10 free mini-discs directly fro m Memorex. There
is no Iimitlothe number of discs you can purc hase
on this special offer. Offe r# 2 ends on December
31, 1982. This offe r can redu ce your cost even
more. From th e previous example, when you buy
100 Memorex 3481's from CE, wit h the 20%
resale bo nus, your cost was on ly $1 .95 each .
With th e 10% user bo nus, your cost for 100
Memor ex 348 1's wo uld be $195.00 divided by
110 discs which equals $1.77 per disc. That's
almost a $57.00 savings per hundred discs fro m
our every day low price. As befor e, the more you
order, the more yo u save. All Memorex discs so ld
by Commun icati ons Elect ronics are of the high est
qualit y, ce rt ified 100% error free and backed by a
full one year fact ory warranty. Copynght · 19 1!2 Com munocatlon s E l ect ron t(.s ~ Ad _ 0 12 182

Free disc offer
Save 2 0%/10%

~m , VIS4J[EBl
Order Toll-Free!
(800) 521-4414

In Michigan (313) 994 ·4444

For Data Reliabllity-Memorex Aexlble Discs

C~OMMUNICATIONS
&ELECTRONICS™
Computer Products Division
854 Ph oen ix 0 Box 10020 Ann Arb o r, Mic higa n 48 106 U.S.A.
Call TOLL-FREE (800) 521 -441 4 or out sid e U.S.A. (313) 994-4444
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SPECIAL FEATURES

BUILD THIS

39 BUYER'S GUIDE-CORDLESS TELEPHONES
Here's a look at what's available in terms of features. price. and
performance of those popular devices. Gordon McComb

51 BUYING MAIL-ORDER COMPONENTS
Part 2-Mail-order is sometimes the only way to obtain the com­
ponents you need. Here are some tips you should know. and
some pitfalls you should avoid. Karl T. Thurber, Jr., W8FX

43 FREQUENCY MULTIPLIER FOR YOUR COUNTER
Add-on for your counter multiplies the signal frequency by either
10 or 100. This easy-to-build device increases the low-frequency
range and accuracy of your counter. Gary McClellan

47 PICTURE PHONE
Final construction details as well as calibration, set-up, and use
for this adapter that sends video signals over your telephone
line. Josef Bernard

ON THE COVER
Cordless telephones are more than
just a convenience; they can also
save you money. Rather than have
multiple-extension phones, you can
use just one cordless phone and an­
swer the telephone from anywhere
inside the house-or from up to
1000 feet away. For an in-depth look
at what's available, including prices
and features, turn to page 39.

TECHNOLOGY

59 HEART-RATE MONITOR
Final construction details for a device that measures your heart
rate and displays it on a digital display in beats-per-minute.
Robert Grossblatt

79 GUITAR AND BASS TUNER
Easy-to-build musical "pitch pipe" that enables you to tune your
guitar and bass instruments quickly. James I. Jarnagin

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

10 SATELLITE TV NEWS
The latest happenings in communications technology.
Gary Arlen

75 ALL ABOUT BUBBLE MEMORIES
How those high-density memory devices work. Robert F. Scott

- ....~--===..:..:=-.=
BUILD THIS FREQUENCY MULTIPLIER and in­
crease the low-frequency range and accuracy of
your frequency counter. Complete construction
details start on page 43.

HOW TRANSISTOR AMPLIFIERS WORK, and
how to design them , are covered in this month's
installment of our back-to-school series . For the
full details, turn to page 67.
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86 SERVICE QUESTIONS
Radio-Electronics' Service Editor solves technicians' problems.

84 SERVICE CLINIC
More about capacitors. Jack Darr

92 NEW IDEAS
Sample-and-hold probe for a DMM.

67 HOW TO DESIGN ANALOG CIRCUITS
An in-depth look at single-stage transistor amplifiers. Mannie
Horowitz

90 HOBBY CORNER
A new puzzle for our readers, plus a timer circuit using Schmitt
gates. Earl " Doc" Savage, K4SDS

100 COMMUNICATIONS CORNER
Using a computer to receive RTTY transrnlssions. Herb
Friedman

VIDEO

RADIO

CIRCUITS AND
COMPONENTS

DEPARTMENTS 8 Advertising and Sales Offic es 12 Letter s

142 Adve rt is ing Index 110 New Literatur e

105 Books 114 Market Center

8 Editorial 107 New Products

143 Free Information Card 6 What' s News

COMPUTERS

EQUIPMENT
REPORTS

96 COMPUTER CORNER
A look at the Osborne 1 portable computer. Les Spindle

26 B&K Prec ision 3030 Sweep/Function Generator

32 Bytewr iter Daisy-Wh eel Printer

Rad io-E lectronics , (ISSN 0033-7862) Published monthly
by Gern sback Publicat ions. Inc" 200 Park Avenue South.
New York. NY 10003. Second-Clas s Postage Paid at New
York. N.Y. and additiona l mailing offices. One-yea rs ubscnp­
tion rate: U.S.A. and U.S. possess ions. 513.00. Canada .
516.00. Other countries. 520.50 (cash orders only. payable
In U.S.A. currency.) Single copies 51.25. c 1982 by Gerns­
back Publications. Inc. All rights reserved. Printed in U.S.A.

Subscription Servi ce : Mail al l SUbscript io n 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 selt-addressed envelope must accompany all
submitted manuscripts and or artwork or photographs if their
return is desired should they be rejected. We disclaim any
responsibility for the loss or damage of manuscripts and or
artw ork or pho tographs while in our possession or otherwise.
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As a servi ce to reade rs, Radio-Electron ics pu bl ishes availab le plan s or infor mation relating to news wo rth y products, techn iques and sc ient if ic and tec hno log ica l development s .
Becau se of possible variances in th e qu ali ty and co ndit ion of mate rials and wor kma nship used by read ers. Radio-Electronics di scl aims any responsibility fo r the safe and proper
functioning of reader -built proj ect s based upon or fr om plans or information pu blished in this magazin e.
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VIDEO ELECTRONICS
DAVID LACHENBRUCH
CONTRIBUTING EDITOR
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MORE
SEMI-COMPOS

LIVE-ACTION
VIDEO GAMES

VCR/CAMERA
COMBOS

Input and output jacks are featured on some models of almost all 1983 TV lines to
accommodate various video-program sources and externa l audio systems. Like RCA,
Magnavox didn't strictly go the video-component route in its 1983 models, but instead
provided what it calls "user-friendly" video and audio systems- featuring complete color
sets with 10 audio and video input and output jacks, as well as three switched 75-ohm RF
inputs.

Console furniture has traditional ly been a strong point with Magnavox , and for 1983 it will
offer nine high-end audio, video, and storage modules in matching furniture cabinets . The
modules can be assembled in 17 different combinations for use with VCR's, videodisc
players, and so forth. The systems have a choice of three different screen sizes-an
extremely compact 40-inch rear-projection (see photo) and 25- or 19-inch direct-view sets.
There 's also a choice of two audio systems, two sets of loudspeake rs, and two equipment
cabinets , all in the same console-rack styling. The TV's all have comb-filter circuits and
random-access remote tuning systems; and the 25- and 40-inch models have stereo
amplifiers.

North American Philips is working on interfacing a home computer with the Laservision
videodisc system to produce on-screen games with actual " Iive"-type video instead of
computer-generated graphics. It's not known when the product actual ly will be introduced,
but it may use the upcoming Odyssey 3 (which probably will more closely resemble a
computer than a video game) and Magnavox 's new-model videodisc player, which has a
computer input jack.

Sony has quietly been developing a single-unit combination camera and VCR which
weighs only about five pounds, including battery , and records on a full-size standard Beta
cassette . At press time, reports in Tokyo indicated it could be introduced some time in
1983. Sony conceded that such a product had been developed but was mum on details.
It's understood that the miniaturization was made possible by using a smaller head drum
which nonetheless is compatible with standard recording at the Beta II speed.

Sony's proposed camera and recorder is the size and shape of a slightly elongated cigar
box and is only about 5% larger than JVC's VHS-C recorder without camera. JVC's unit,
which weighs slightly more than the Sony combination , records for 20 minutes on a small
cassette which can be played back on the VHS-C recorder itself , or on any standard VHS
recorder by inserting it in an adaptor . The Sony mini is understood to record for three
hours, but is a record-only unit, whereas the VHS-C recorder also will play back.

JVC has developed a miniaturized camera weighing 2% pounds, using a new V2-inch
Saticon pickup tube as a companion to its VHS-C recorder. It can be combined with the
recorder into a single unit without cable connections by use of a special shoulder-frame
accessory , giving the combination camera-recorder a total weight of less than eight
pounds . Sony's one-piece unit is said to be aimed at an under $1,000 price on the
Japanese market. R-E





WHAT'S NEWS
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faster and more reliable service-­
especially for length y technical
doc ume nta ti on - t ha n c o n­
ventional manual translation be­
tween English and French, Ger­
man. and Spanish.

The service uses six software
programs. one for each language
pair. Original text can be input from
a keyboard, or from a disk, tape, or
optica l character readers. or via
telex or data links.

The translated texts are pro­
duced at five to ten times the speed
of manual translation. and with the
help of ITT's own data bank as an
integ ral part of the service. the
c o m p u t e r - a s s is t e d sys tem
assures high accuracy. idiomatic
usage. and orderly syntax. Final
editing is done on-line by expert
tech nica l tr an sl ator s . nati ve
speakers of th e language into
which they translate. The custom­
er receives the finished translation
in hard copy. tape, or disk, or over
data links worldwide.

The new service that is now be­
ing offered commercially was origi­
nally developed for use by ITT
companies . R-E

EFFICIENCY OF AMORPHOUS SILICON SOLAR CELLS is measured by An­
thony W. Catalano, of the RCA Labs tech nical staff. The new higher-efficiency
cells may open the way to large -scale production of solar power at costs
competitive with the present oil-fired generating plants.

The new companies are Digital
Research. Graphics Software Sys­
tems. Hazeltine Corp, ICl. ISSCO
Graphics, Manneman Tally Corp,
Microsoft. AEl Microtel Ltd. Nor­
pak, West inghouse . Xerox Corp
and Precision Visuals.

The two proposed standards are
the North American Presentation
l evel Protocol Syntax (NAPl PS)
and Virtual Device Interface (VOl).
NAPl PS is used in transmitting
graphics information. VOl will re­
sult in improved software portabil­
ity among computer systems and
graphic devices.

Both of the new standards are
being considered for adoption by
the American National Standards
Institute.

Computer t ranslation
offered in Europe

A new service to provide two­
way translation between English
and three other languages is being
offered by the ITT Eu ro pe
Engineering Support Cen ter in
Harlow. England. By coupling the
new service wi th its prese nt
translation facilities . ITT can offer a
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Amorphous solar cells
reach 10% effic iency

Amorphous silico n cells that
operate at 10 percent efficiency
are reported by the RCA l abora­
to ries at Princeton , NJ . Th at,
acco rding to RCA execut ives .
marks an important step toward
large-scale solar power production
at costs comparable to those of
oil-fired electric generating plants.

Wh il e th e e f f i c ie ncy of
amorphou s silico n is still lower
than the 17 percent or so of the
crystalline type now used widely
for solar cells. its cost is much low­
er. Scientists believe that at 10 per­
cent efficiency, mass production
becomes feasible.

RCA received a basic patent on
its invention of amorphous silicon
devices in 1977.

" to hel p alleviate the curre nt
budqet crisis in public radio."

Progress reported in
graphics standards

Digital Equipm ent Corp. Intel
Corp and Textronix report that 12
companies are joining their move
to adopt two proposed new
graphics standards. Those would
cover methods for creating and
tran smitting computer-graphics
images. l ack of sta ndards for
those activities at lower interface
levels results in inefficiency . es­
pecially in graphics software de­
velopment and portability.

NA T IONWIDE SA T EL LIT E PAGING S YS T EM

~,
V··t~1

THE NATIONAL SATELLITE PAGING SYSTEM, showing how paging calls can
be routed to rec ipients all over the nation.

National radio paging
is now on the way

A preliminary agreement to form
National Satellite Paging Inc.-a
new company that will offer the first
comprehens ive satellite­
interconnect paging sys te m
across the country-has been an­
nounced jointly by National Public
Radio (NPR) and Mobi le Com­
munications Corp . of America
(MCCA).

Users of the system will phone
paging calls to the local paging ser­
vices. which will transmit them by
line telephone to NSP's control
center in Washington. DC. They
will then be uplinked to the West­
ern Union satellite . Westar IV. on
which NPR leases space. From
the satellite, the calls will be trans­
mitted through NPR's more than
200 downlin ks to part icipating
ground stations nationwide.

The stations will transmit all calls
designed for their areas by tele­
phone to the appropriate local pag­
ing company, which will then put
them on the air in the usual man­
ner. Users of the national service
will pay a minimum additional fee
above the current monthly rates for
local paging.

National Public Radio is a non­
profit corporation based in Wash­
ington. DC. It supplies programs
through more than 200 downlinks
to 267 public radio stations in 48
states, the District of Columbia.
and Puerto Rico. NPR expects to
use revenues from the new service
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TEK 2200 MULTI-PURPOSE
OSCILLOSCOPES

THE PERFORMANCE/
PRICE STANDARD

Tek's most successful
scope series ever: At $1100-$1400,

it's easy to see why!

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 2215are unapproached for the
performance and reliability they
offer at a surprising ly affordable
price .

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

'Pr ice F.OB Beaverton. OR

COpyright © 1982 Tektronix. Inc. All rights reserved . , 36

Yet performance is written allover
the front panels . There's the band­
width for digital and analog circuits.
The sensitiv ity for low signal mea­
surements. The sweep speeds for
fast logic families. And delayed
sweep for fast, acc urate timing
measurements.

The cost: $1100 for the 2213*.
$1400 for the dual time base 2215.
You can orde r, or obtain more
inform ation, through the Tektronix
National Marketing Center, where
technical personnel can answer
your questions and expedite
delivery. Your direct order inc ludes

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

For a demonstration stop by your
local Tektronix Sales Office .

ORDER TOLL FREE

1-800-426-2200
Ask for Department 10142
In the state of Washington,
Call (206) 253-5353 collect.

z

Tektronix~ ~
COMMITTED TO EXCELLEI'oIClO s::
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20MHz, Dual Trace .
1mVI Div to 2VI Div .

11 Ranges. Auto Fix Triggering

15MHz, Dual Trace .
1mV/Div to 2V/Div.

11 Ranges. Auto Fix Triggering

15MHz, Single Trace.
1mV /Div to 2V/Div..

11 Ranges. Auto Fix Triggering

30M Hz, Dual Trace.
1mV I Div to 2VI Div.

11 Ranges. Auto Fix Triggering

. . . in stock now at your local
SOLTEC @DISTRIBUTOR

SOLTEC@
CORPORATION

11 684 Pend leton 51.. Sun Valley. CA 91352
Toll Free : 1-800-423-2344

or. in Calif. 1-213-767-0044

SOLTEC®
The Great New

Line of Premium
OSCILLOSCOPES

NOW 100 MHz
Behind closed doors

EDITORIAL

Do you ever wonder what's going on behind the closed doors of the
research labs? As you know , the major consumer-electronics man­
ufacturers (primarily located in, but not limited to , Japan) are pouring
lots and lots of money into research and development with the hope of
deve loping products that you will want to buy. Although very few peo­
ple actually know what's going on behind those closed doors, we have
seen some of the recent developments that have come out of the
labs.

From ITT comes a set of 6 IC's for implementing a digital color
TV-all signal processing will be performed digital ly. Many TV man­
ufacturers are currently evaluating those IC's for use in their own sets
or developing their own digital IC's. To the consumer, the new digital
TV sets will offer little immed iate advantage ; they 'll reduce the man­
ufacturers' cost both in terms of parts and assembling. For the future ,
that breakthrough could lead to new features such as automatic ghost
cance llation , noise reduction for the video signal, TV receivers capable
of receiving PAL, SECAM, and NTSC signals with the flip of a switch,
and more. (Next month, we will present a feature article on digita l TV
as part of a spec ial section on video enterta inment.)

While the digital IC's are receiving lots of attention, Mitsubishi has
succeeded in developing two IC's that make up a complete color TV
chassis, minus the tuner , power-driver transistors and , of course , the
CRT . The performance of those IC's is remarkable! For example, the
video bandwidth is no less than 7 MHz.

TV isn't the only place where things are happening . Sony has put a
complete AM/FM radio receiver on just one IC. The only external com­
ponents are a few capacitors, coils and a speaker. The IC even in­
cludes a power amplifier. To demonstrate the new IC, Sony produced
a prototype self-contained wristwatch/radio . Although impressive,
Seiko 's recent deve lopment of a wristwatchlTV is even more im­
pressive. That device uses an LCD disp lay, but unfortunately the
majority of the electronics is housed separately and strapped around
the user 's waist.

Turning to a different area, Nippon Electric has developed a soft­
ware technique that will permit online handwritten character recogni­
tion for personal computers. Using that new system with a digitizing
tablet , a personal computer will be able to " read" handwritten (script
as well as printed) words with a 99.5% recognition accuracy. Can you
imagine writing a letter on that system while a word-processing pro­
gram is loaded in the computer? Just by pressing a button you could
have the spelling checked , the text justified, and then have it printed
out.

Those are just a few of the many developments that have recent ly
come out of the research labs. They will all have a major impact on
future electronics products. Many more will be forthcoming . As the
new ones are announced, you can be sure that Radio-Electronics
will be there and we wil l report the details . And you can also be sure
that we will cover the major developments in all other areas of elec­
tronics and not limit our cove rage to just a few speci fic ones .

~~__4/.~~~__~_....~ ART KLEIMAN
EDITOR
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For $9q95youcanhavea
fullpoweredpersonalcomputer.

IName

IAddress

~-=--=--_-_-_-_-_-_-.s~ta':'""te=--_-_-~~Zl,.....·P-~~
Sinclair technology is also available in T imex/Sinclair
computers under a license from Sinclair Research Ltd.

~DCODE MAIL TO :Sinclair Res~h Ltd-.. I
A1RE One Sinclair Plaza. Nashua. NH 03061. I

PRICE' QT Y. AMOUNT

ZX81 $99 .95

16K Memory
$49.95

Module

IShipping and $4.95 $4.95 !
I Handling

i 'U.S. dollars TOTAL I

I

Most people know by now that the The ZX81 is also very convenient to charge. Even after that, you can take
ZX81 from Sinclair Research is the use. It hooks up to any television set to advantage of our national service-by-
lowest priced personal computer in produce a clear 32-column by 24-line mail facilities for a minimum fee.
the world. display. And you can use a regular cas- Order now and try it out for 10

But serious program- .- sette recorder to store and days. Simply send the coupon along
mers are looking for more I I recall programs by name. with a check or money order. For
than a low price. They're I I I Wha t you get. When faster delivery,call our toll-free num-
looking for true computer you order your ZX81, you ber and use your MasterCard or VISA.
power. And that's where get everything you need to Youhave 10days to try out the
the ZX81 surprises a lot start programming. ZX81. If it isn't all we say it is, just
of people. It comes with connectors send it back and we'll refund your

Just look at the key- for your TV and cassette money.
board and you'll get recorder, an AC adaptor, and Why wait any longer?With the Sin-
some idea of the a free programming guide and clair ZX81, you can finally afford to
ZX81 's power. It operating manual that com- have the computer power you've al-
has more than 60 Sinclair programs areavailable pletely documents the capabil- ways wanted.
BASICcommands, ities of the ZX81. Call toll free 800-543-3000. Ask
20 graphic symbols, and complete, Options and add-ons. Like any for operator #509. In Ohio call:
mathematical functions, And tfere s full-poweredcomputer, the ZX81 can 800-582-1364; in Canada
even more power that you can t see. be expanded and upgraded. call: 513-729-4300. Ask
A breakthrough in personal Its 1K memory can be expanded for operator #509.
computers. The ZX81 offers features to over 16K just by plugging the Phones open 24 hours
found only on computers costing two Sinclair Memory Module onto a day,7 days a week.
or three times as much. the back of the unit. The cost Have your MasterCard

Just lookat what you get: . is only $49.95. or VISA ready.
• Continuous display; including mov- Sinclair has also published These numbers are for

ing graphics pre-recorded programs on cas- orders only. If you just want
• Multi-dimensionalstring and nu- settes for your ZX81.We're con- Free guide toprogramming information, please

merical arrays stantly coming out with new pro- write: SinclairResearch Ltd.,
• Mathematical and scienti- grams, so we'll send you our latest 2 Sinclair Plaza, Nashua, NH 03061.

fie functions accurate software catalog when you order T d 11 t 11 fr .800-543-3000
to 8 decimal places your computer. 0 or er ca 0 ee. .

• Unique one-touch ~ How did we do it? The
entry ofkey words oc:.ggg'6'gg'g question most often asked
like PRINT, RUN g'6~~'6~oo about the ZX81 is, "How
and LIST 0 ° can so much computer

• Automatic syntax er- power cost so little money?"
ror detection and easy 16K Memory Module The answer is that Sinclair
editing Research simply took a different

• Randomize function useful for both approach. Our only goal was to make
games and serious applications programming power as affordable as

• Built-ininterface for ZX Printer possible. So we developed a radical
• 1K of memory expandable to 16K new design that cuts costs dramati-
• A comprehensive programming cally without cutting computer power.

guide and operating manual For example, our unique Master Chip
replaces as many as 18 chips used in
other personal computers.

The success of the ZX81 speaks for
itself. It is now the fastest-sellingper­
sonal computer in the world. And we • I. 6
stand behind our product. If anything ~In"-air iii
goes wrong in the first 90 days, we'll ;;;;;;l ..... s::

OJrepair or replace your unit free of m
JJ
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SATELLITE/TELETEXT NEWS
GARY ARLEN

CONTRIBUTING EDITOR
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INNOVATIVE
PROGRAMMING

ABC'S PAY
TELEVISION

SCRAMBLED
DBS SERVICE

AROUND THE
SATELLITE

CIRCUIT

The latest batch of video program services aboard U.S. sate llites includes a number of
innovative approaches. For examp le, The Entertainment Channe l (Satcom IV, Transponder
8) is concentrat ing on original and British-produced programming, including exclusive Broad­
way plays and musicals. And the Channel is also offering "Limited Editions," a series of
shows that were once broadcast on comme rcial TV, but just for two or three episodes, only to
be cancelled and forgotten.

Cable Health Network (Satcom III-R, Transponder 17), which started this past June, offers
round-the-clock programming featuring ideas and advice about health, packaged into more
than 20 specific series. It will carry "how-to" programs about fitness, nutrition, diet, and
lifestyles, plus reports on what's new in health care.

An interesting pair of serv ices shares Westar IV Transponder 100: From 7 to 11 p.m., the
Eternal Word Television Network carries its lineup of religious and inspirational messages .
Then from 11 p.m. to 2 a.m., on the same transponder, the new "Eros" takes over (Thursday
through Saturday nights only) with a roster of adult movies ; Eros plans to expand to a nightly
six-hour feed in September.

ABC is cook ing up a plan that wou ld deliver movies and other special programming for a fee to
home videocassette recorders via the nationw ide broadcast network in early morning hours.
ABC's "Home View Network ," due to start up early next year , was tested during the past few
months on TV stations which ABC owns in major markets . The plan calls for new movies,
cultural programs, and other shows to be transmitted between approx imate ly 2 A.M. and 6
A.M. when the network is now dorma nt. Homes equipped with a videocassette recorder and a
specia l decoder box designed by Sony could pick up the programming, and viewers couio
then playback the overnight shows at their conven ience. The service , including use of the
decoder , will cost about $20 per month; homes that don't yet have a VCR can lease a Sony
recorder for another $30 month ly. ABC assures that any VCR, whether it's made by Sony or
another manufacturer, will work on the Home View Network .

ABC has other plans for interact ive nationa l programming. It recently set up a joint venture
with Cox Communications, one of the nation's largest cable TV companies, to develop
programming and two-way services, presumably for use on Cox 's new two-way cable
systems.

Oak Satellite Corp . wil l begin broadcasting scrambled pay TV programm ing via satellite by
mid-1983 to U.S. subscribers, using Telesat Canada's Anik-C sate llite. The plan calls for Oak
to lease four 14/12-GHz transponders on Anik C, which will be launched later this year. The
bird wi ll provide spot beam coverage of two channels for each of two areas: one reaching 14
eastern states from Ohio to Maine to Virginia, the other blanketing the Pacific Northwest.

Programming will be transmitted in a scrambled mode from a central uplink, and then
retransmitted to homes equipped with receiving antennas and Oak 's Orion sate llite signal
unscramblers. The program package will include movies, sports, variety shows, musicals ,
and other entertainment specials plus news, cultural events , and special -interest shows .The
systems will also permit addressable pay-per-view events to be transmitted.

Field Electronic Publishing, which plans to launch a national teletext serv ice using the
vertical interva l of superstation WTBS -TV, now has expanded its plans . Field has joined
forces with Honeywell Computers and Cente l to create Keycom Electron ic Publishing, which
will offer teletext and videotex services to cable TV and other customers in the Chicago area,
starting later this year .

European te lecommunications experts are stepping up their efforts to develop satellites
using 30/20-GHz . France and Germa ny are already involved in plans for the Ka-band spec­
trum for sate llites expected to be launched in the 1990's, primarily for wideband data
transmission. England and Italy have simi lar plans. Some 30/20-GHz birds are on the drawing
boards for trial launches in 1986-87. U.S. satellite companies are also looking at possible
future uses of 30/20-GHz band, but recent analyses indicate that U.S. researchers are
spending barely one-tenth of the $540 million budget in Europe. R-E



LEARN HOW MICROPROCESSORS 1NORK FOR $149.95.
INIRODUCING tHE MICRO-PROFESSOR.

r - - - - - - - - - - ­Outside of North Amenca mall to'

@) For further Information or order Multltech Industnal Corporation

I
\\1:1 In U.S.andCanada mallto 977MinShen ERoad, 105
1\\ • Taipei,Taiwan, ROCMultltech Electrcnics Inc.

195West EI Camino Real Tel. 02-769-1 225
Multitech Electronics Inc. Sunnyvale, CA 94086 TWX 19162 MULTIIC,

I
23756 MULTIIC

Tel, 408-773 -84 00
Tex, 176004 Qty. Am!.

Name (Please Printl MPF-1 Micro-Professor $149.95 - - -

I Address PRT-MPFThermal Printer $99.95 _

City EPB-MPFEPROM Programming Board $169.95---

I
State Zip SSB-MPF Speech Synthesizer Board $139.95 _

Signature Shipping andHandling $4.95 4.95---
Check or money order enclosed0 California residents add salestax

I
Visa0 Mastercharge0 TOTAL

Card No. Expires__

I

TheMicro-ProfessorMPF-1is a
serious, hands-onteaching device used
bycolleges and universities, technical
schools, corporate training programs,
and individuals,worldwide.
TheheartoftheMPF-1isaZ-80micro­
processor. It is specifically designed to
aid you in learning the architecture
ofthemost popular 8-bitcentral
processing unitonthemarket. In
addition, with the MPF-1 you can do
breadboarding and prototyping for both
hardware andsoftware applications.
The Micro-Professor MPF-1 features

• 2k bytes of RAM (expandableto 4k)
• 2k bytes of ROM (expandable to 8kl
• 36 key calculator-type keyboard
• Tiny BASIC interpreter forhelp in

learning assembly language
• Built-inspeaker
• Cassette recorderinterfacefor program

storage
• 24 input/output lines
• 3.5 x 1.36 inch breadboard area
• Two 40-pin busses forthe standard CPU

and optional CTC/PIO allows for full
expansion to Z-80 architecture
capabilities

• AC power supply included
• Three instruction manuals include

source monitor listing plus 18 experi­
ments in hardware and software
and the Micro-Professor comes in an
attractive book-style carrying case for a
micro priceof only $149.95 with a90-day
unconditional writtenwarranty.

Z-80 is a registeredtrademark of Zilog Inc.
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User options include
• Thermal Printer (PRT-MPFl $99.95

20 column, alphanumeric, printer, in
BASIC, with disassembler.

• EPROM Programming Board
(EPB-MPF)$169.95 For all5

volt EPROMs (1 KB, 2KB, 4KB).
Read, copy, listand
verify capabilities.

• Speech Synthesizer
Board (SSB-MPF)
$139.95 Avocabulary

of 1200 + words plus more inthefuture.

If you're serious about learning (or
teaching) howmicroprocessors work,
nowisthetime to order theMicro­
Professor.
Individuals using theMicro-Professor
MPF-1 outside ofstructured classroom
situations should have at least a

rudimentary knowledge of
microcomputer technology.We will
provide a listofappropriate literature
to those whorequest it.

To order call toll free: 800-538-1542
In Califomia call 408-773-8400



LETTERS
Address your comments to: Letters, Radio-Electronics,

200 Park Avenue South, New Yo rk, NY 10003

ON NIKOLA TESLA

Being yet another admirer of Nikola Tesla, I
take your editor's comme nt in the June 1982
issue of Radio-Electronics as an open in­
vitation to prov ide factual information missing
in Mr. Vince Marasco 's letter.

A native of Yugos lavia, Nikola Tesla (1856­
1943) came to the United States of America
in 1884, where his many inventions, covered
by more than 700 patents, came to fruition in
such diverse fields as electrical-energy pro­
cessing, thermod ynamics, telegraphy, radio,
radio ast ronomy, aviation, physics, optics,
mathematics, and chemistry. Here only a few
will be highlighted, which are indeed in every­
day use at home or at work .

Tesla invented the modern sys tem of
polyphase AC curre nts. Today, that system is
still unsurpassed in its efficient and economic
generation, transmission, and usage of vir­
tua lly all available electrical power , and is the

sing le most important fac tor is the wide­
spread use of electrical energy as we know it
now. To make the transmitted polyphase cur­
rents perform mechanical work, he invented
a revolutionary polyphase AC motor. which is
by far superior to the conventional DC com­
mut at o r mot or . Th e mech ani cal co m­
mutators, and the brushes that wear out and
require continuous maintenance, are elimin­
ated. The rotating action is obtained through
his polyphase stator windings, which gener­
ate a rotating magnetic field, inducing cur­
rents in shorted turn rotor windings, hence
producing torque and rotation.

In the days of the wars of currents, with
Tesla being the proponent of his new AC
polyphase power system and AC motor, and
Edison backing DC power generation and
transmiss ion, and DC motors, the "T esta
motor" , as it was known, was blamed by his
opponents for " 100 evils." Later, after it be­
came the work horse of industry, with today's

estimates putting 90% of all industrial power
in factories being created by using his motor,
its name was changed to the mundane AC
induction squirrel cage motor. It is also re­
latively little known that the Westinghouse
Electric Company was born and built just on
that small subset of Tesla's patents and in­
ventions. That company had followed Edison
and the DC approach, at first: later, it turned
to follow Tesla's AC direction.

It is i roni c th at rea de rs of Radio­
Electronics magazine may be unfamiliar
with another major contribution of Tesla's­
the present-day radio. In 1893, in a lecture on
high- frequ ency, high-volt age phenomena
(given at St. Louis), Tesla demonstrated the
first system for radio transmission, complete
with 5 kVA transmitter and a receiver with
electronic tube detection. Tesla's patents and
priority over Marconi in wireless transmission
were finally and belatedly established in the
early 1960's by the United States Supreme

BREADBOARDING IS APIECE OF CAKE
WITH APPRODUCTS CIRCUIT-STRIPS:M

A P PRODUCTS
INCORPORATED

9450 Pineneedle 0"", IapIP.O. Box 603
Mentor, Ohio 44060

[216J 354-2101
TWX: 810-425-2250

In Europe. contact A P PRODUCTS GmbH
Baeumlesweg 21 • D-7031 \Neil 1 • W. Germany

How much easier can b uild ing e lectronic ci rcuits be?
With A PPRODUCTS Circuit-Strips:" there'sno need for perf boards, no

need for soldering . All you have to do isp lug in components and
interconnect them with ord inary #22 AWG solid hook-up wire.There's even
a molded-in a lpha-numeric grid for fa sta nd easy identification of
every tie-point in the c ircuit.

The sec ret of Circuit-Strips success is the spring c lip
te rmina l that provides a n excellent connection on
any size lea d up to .03 2~' Circuit-Strips are
compatib le with DIPs of a ll sizes and a
wide variety of d iscrete compo­
nentswhich can be used over
and over again.

Circu it-Strips fea ture
610p lug- in tie-points,
and have a capacity of up
to 6 14-pin DIPs. Model
#923253 isavailable with Alloy
770 term ina lsat on ly S14. Model
#923749 isavai lable with gold-plated
Alloy 770 term ina lsat only S28,

Call TOLL FREE, 800·321-9668 for the name of the
di stributor near you. (In Ohio, ca ll collect: (216) 354-2101)
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Part for part,
more turn-ons than
ever before.
ThenewECC®
MasterCulde Is here
with even more
Sylvania semiconductors.
It's called the Master because it's far
and away the industry's most com­
prehensive source for getting the
parts you need, when you need
them. In its 500+ pages, you'll
find over 200,000 original
parts which can be cross­
referenced to 3000 +
replacement products.
Since the last Master,
those replacements
include more than 700
new types, and most
hard-to-find foreign parts.

Replace your old guide
with the new, bigger and bet­
ter Master today. It 's as easy
as calling 1-800-225-8326 toll­
free (in Massachusetts, call
1-617-890-6107) for the name
and number of your nearest
distributor. Or just send
$3.25 to: Philips ECG , Inc. ,
70 Empire Drive, West
Seneca, New York14224.

If it's ECO.it fit s.
And it works.

PhilipsECG
A North American Philips Compan y



Court. Testa even went one step further in
experimenting not only with transmission of
signals, but of high power as well. His high­
frequency, high-power experiments at Col­
orado Springs in 1893 still fascinate present­
day scientists .

Despite all of that, and other pioneering
work, Tesla obtained very little recognition in
the USA with (ironically) the Edison Medal
being his highest honor. Nevertheless, the
International Electrotechnical Commission in
Munich, on July 7, 1956 (100 years after Tes­
la's birth), bestowed upon him one of the
highest forms of recognition that a scientist
can achieve. A unit of magnetic induction in
the international system of units bears the
name tesla, joining such historical electrical
units as the farad, volt, ampere, and ohm.

Let me quote one of his contemporaries,
Mr. Behrend, who spoke these words when
asking Tesla to accept the Edison medal:
"Were we to seize and eliminate from our
industrial world the results of Mr. Tesla's
work, the Wheels of industry would cease to
turn, our electric cars and trains would stop,
our towns would be dark, our mills would be
dead and idle...His name marks an epoch in
the advance of electrical science. From that
work has sprung a revolution."

For those of your readers who want to learn
more about the accomplishments of Testa, I
recommend two books: the classical work,
Prodigal Genius-The Life of Nikola Tesla­
Inventor Extraordinary, by John O'Neill, and
the recent work, Tesla-Man Out Of Time, by
Margaret Cheney. (See page 158, Radio­
Electrcinic~1 October 1982.)
SLOBODAN CUK, Ph.D.
Assistant Professor of Electrical Engineering,
California Institute of Technology

POCKET CALIBRATOR
The Pocket Calibrator described by Mr.

Gary McC lellan in the June Rad io­
Electronics (" Pocket Calibrator for Volts and
Ohms") holds some traps for the unwary.

First, the DC sources are "relatively" high
resistance. For example, the one-volt source
has an equivalent internal resistance of 1111
ohms. Thu s, when ca librating a 20,000
ohms-per-volt meter (analog) on the three­
volt scale, the output voltage will drop two
percent; at 10,000 ohms-per-volt four per­
cent, and at 1000 ohms-per-volt, it will drop
25 percent. A few percent accuracy, indeed!

Second , he imp lies a dependence of
measurement accuracy of AC voltages on
frequency-not so. The heating ability of an
AC wave (that which we are usually trying to
measure) is a function of periodicity, ampli­
tude (usually specified as peak or peak-to­
peak) and a shape factor (specifically, the
root-mean-square of the voltage taken over a
period); it depends upon frequency only to
the extent of bandpass considerations of the
measuring device. Thus crystal frequency
stab ility in his calib rat or is who lly un­
necessary. The same result could have been
obtained much more economically by using,
say, a micropower equivalent of the 555 timer
circuit in the free-running mode.

It is perhaps of no moment that the vertical
scan rate of color TV is not 60 Hz but 59.94
Hz. McClellen can't get 60 Hz out of his cir­
cuit, anyway, without pushing (or pulling) the
Xtal.

Let me say, ho wever , th at Radio­
Electronics is the only electronics magazine

continued a ll page 22

GUARANTEE-
If not completely satisfied with your
Mura DVOM, return it to Mura within 10
days of receipt for a full refund (less
postage and handling)

ORDERING INFORMATION-
Check or M.a. payable to Mura Corp.­
Add $2.00 per unit for shipping and
handling-N.Y. residents add appropri­
ate sales tax- Allow 4-6 weeks delivery

- 3112 digit readout - Large, easy-to-
read 112" LCD display - Automatic
probe function switching - DC V, .7
mV-1 kV ACV .7mV-.7kV-AC/
DC Current-.1 uA-1A Ohms-.7­
20 M - Size: 6" x 3%" x 1112" Weight:
12 oz. (incl. 9V batteries) Test leads,
batteries & $
~arrying case 49 95
Included _

MUMModel LCO-250

LIQUIDATION
CLOSEOUTI

MUMModel LCO-200
- 3112 digit readout - Large, easy-to­
read W ' LCD display - Automatic
probe function switching - 200 hr.
continuous use battery life - DC V,
.001-1000 DC mA, .1-200 AC V
1-500 K ohms 1-2M - Size: 5%" x
371s" x 1%" - Weight: 12 oz. (incl.
"M" cells) - Test leads & batteries incl.

An optional $
carrying case 39 95
is available @ _
$4.95 each

BUY01RECTANDSAVE Due to the increasing costs of ware­
housing, Mura is forced to discount its current stock of DVOM's to make
room for new inventory. Th is means you can purchase these fine
instruments direct from Mura at an extremely advantageous price.

These prices are in effect only while current supplies last, so order the
Mura DVOM you need today.

------ ---- -------Mura Corp. (Dept. RE)

I
177 Cantiague Rock Road I
Westbury, N.V.11590 Name _

~ I Please send Address I
~ I -- LCD-200 @ $39.95 ea. I
~ __ LCD-25D@ $49.95 ea.

~ I -- LCD-20D carrying case City I
6 I @ $4.95 ea. I
~ • Total $ amount of order. State Zip .Ja: .... _
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(List Price $299)

Only

$16900
Special Sale Price
(when you buy 6 tape programs)

• Best Service in the USA!

• One Day Delivery Express
Mail

• Most In Stock Accessories

• Over 500 Programs To
Choose From

• Educatlonal·Business·
Home·Game Programs

• Immediate Refunds

• Free Catalogs

• We Love Our Customers !

o C.O.D.

You get the COMMODORE VIC-2O Com­
puter for only $169.00 when you buy 6
tape programs!! For the SPECIAL SALE
PRICE OF $259.00 you get the COM­
MODORE VIC-2O computer plus WE ADD
3000, BYTES OF MEMORY to give you
60% MORE PROGRAMMING POWER!
This powerful fullsized extra featured
computer includes the 6502 micro­
processor (LIKE APPLE) 20,000 bytes
ROM with a 16K extended LEVEL II
Microsoft BASIC , 8000 bytes RAM plug
in expandab le to 32,000 bytes RAM, 66
key typewriter professional expanded
keyboard with graphic symbols on keys,
color command keys , high resolut ion
graphics, 512 displayable characters, text
display is 22 lines 23 characters, sound
and music, real time , upper lower case,
fu ll screen editing cursor, f loati ng point
decimal and trig functions, string arrays ,
scrol ling , multi statement lines, file
managment , PEEK AND POKE. Assembly
machine language is available. We have
easy to use self teaching books and pro­
grams . Accepts TAPE-DISK-PLUG IN
CARTRIDGES, connects to any TV, in ­
eludes AC adaptor, R.F. modu lator,
switch box, self teachi ng instruct ion
book, comes in a beautiful console case.

LOW COST PLUG IN EXPANSION
Expansion accessories plug directly into
this computer, extra RAM memory, Con­
trollers , a Cassette, A Telephone Modem
for only S99.00, an 80 Column Printer for
$349.00, even the 170K Disk Drive plugs in
direct. You do not have to buy an expen
sive expansion interface.

WHY SUCH A LOW PRICE
YOU WON'T BEAT OUR PRICES FOR
THE COMMODORE VIC-20 COMPUTER
with tape programs or with increased
programming powe r added!! We sell
direct to customers and you save the
profit margin normally made by computer
stores , department stores and
distributors; we are willing to take a
smaller margin to develop volume!

INVEST IN YOUR CHILDREN
Educate your children ....hi le they play.
Every kid wants to play electron ic games .
(We have some of the best) . The next
natural step for their curiosity is to try
simple programming. They can do this in
20 minutes with our simple self teaching
instruction book. High schools are
teaching computer math , science and pro­
gramming - some start in grammar school.

If you provide this computer as a
Teacher and Tutor at home , before you
know it your child will be writing com­
puter programs. We have oyer 5QQ pro­
9aams to choose from!! More than 270
e ucalional tapes, comp lete coverage of
small business and home programs, plus
a wide variety of the best games! Why
pay $140.00 to $295.00 for an electronic
game or $100.00 for a 2K toy computer
With a flat ]laS11c keyboard ? When you
can buy thiS powerfu l extra featured
~~m_euter for only $J69.00.

IMMEDIATE REPLACEMENT WARRANTY
If your computer fails because of warranty
defect within 90 days from date of pur­
chase, you simply send your computer to
us via United Parcel Service prepaid. We
wil l " immediately" send you a replace­
ment computer at no charge via United
Parcel Service prepaid . No one we know
gives you this kind of warranty service.
Most computer warranty service takes 30
to 90 days to handle - this fantastic " im­
mediate replacement warranty" is backed
by COMMODORE COMPUTER, a MAJOR
national brand electronics manufacturer.

SPECIAL SALE PRICE $189
You get the COMMDORE VIC-20 corn­
puter for only $169.00 when you buy 6
tape programs on sale for only $89.70
you can choose one of three 6 tape pro­
gram packs! (6 GAME program pack
$89.70) or (6 HOME finance program
pack $89.70; or (6 small BUSINESS pro­
gram pack $89.70). This full sized extra
featured computer has a 66 key
typewriter keyboard, color, sound, music,
self teaching instruction book A.C.
adapter, switch box and owners manual
plus all the other features listed. Comes
in a beautiful console.

SPECIAL SALE PRICE $259
For only $259 you get POWERFUL 28K
COMMODORE VIC with 60% MORE
PROGRAMING POWER THAN VIC·20! It
has 28,000 bytes total memory (20,000
bytes ROM, 80,000 bytes RAM and ex­
tended LEVEL II BASICS) plus all the ex­
tras features listed!

SPECIAL SALE PRICE $339
For only $339 you get SUPER POWERED
41K COMMODORE VIC with 400% MORE
PROGRAMMING POWER THAN VIC-20!
We add 16,000 bytes memory to the
VIC-20. You get a total of 41,000 bytes
memory (20,000 bytes ROM, 21,000 bytes
RAM and extended LEVEL II BASIC) plus
all the extra features lis ted!

TRACTION·FRICTION PRINTER $399
This all new COM·STAR deluxe line
printer, prints 8V2x11 letter quality full
size single or fan fold paper, labels and
etc . 40, 66, 80, 312 co lums. Includes
cable that plugs direct into the VIC-20
printer port - no other interface is need­
ed. List $599. Sale $399.

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

o Please sent me the COM·
MODORE VIC-20 for $169.00
plus $89.70 for 6 tape programs
Specify pack wanted _

o Please send me the 28K COM­
MODORE VIC for only $259.00.

o Please send me the 41K COM­
MODORE VIC for only $339.00.

o Please send me the TRACTION·
FRICTION PRINTER for only
$399.00.

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

• Name

Address _

City _

State Zip Code _

o VISA 0 MASTER CARD

Credit Card No. _

ExPi rat ion Oate..,....,..---,-_--,..----,-:-:--_ ----,-;--,-­
Add $10.00 for shipping, handling and In­
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.

~•.••••.••..•..........••...........

c.o
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N
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PRDTECTD
ENTERPRIZES (FACTORY·DIRECT)

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

CIRCLE 10 ON FREE INFORMATION CARD

~
weare
commodore VIC
experts! !
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Ever.lbody:s making money
sellin~ microcomputers.

Somebody5going to make money
servicing them.

New NRI Home-Study Course Shows You How to Make Money Servicing, Repairing,
and Programming Personal and Small Business Computers
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and other state-of-the-art courses.
Free Catalog... MaiI Card

No Salesman Will Call
Send the postage-paid card for

our 100-page catalog showing all
courses with equipment andcomplete
lesson plans.There'snoobligation other
than to yourself. See how NRl can help
you grow with the most exciting and
important new field ofthe 80's. Ifcard
has been removed, please write to us.

as you progress. Errors are explained,
graphics andanimation drive home key
points. Within a matterof minutes,
you'll be able to write simple programs
yourself.

Become the Complete
Computer Person

Inaddition to training inBASIC
and advanced machine language, you
gain hands-on experience in the opera­
tion and application of computers to
business andpersonal jobs. You're
trained to become the fully rounded,
new breed of technician who can inter­
face with theoperational,programming
andservice facets of today's computers.
You're readyto take your place in the
new electronic age.

Other Opportunities
NRl has been giving ambitious

people new electronic skills since 1914.
Thday'sofferings also include TV/Au­
die/videoSystems servicing with train­
ingon our exclusive Heath/Zenith
computer-programmable 25" diagonal

color TV. .. Industrial
Electronics, Design

Iechnology...

NRI NRI Schools
McGraw-Hill Continuing

• r~ Education Center
c:~i rr;": 3939 WisconsinAve.,
I.nII Washington, D.C. 20016.
We'll giveyoutomorrow.

Learn at Home
in Your Spare Time
NRl can train you for this excit­

ing, rewarding field. Trainyou at home
to service not onlymicrocomputers, but
word processors and data terminals, too.
Train you atyour convenience, with
clearlywritten "bite-size" lessons that
you do evenings orweekends, with-
out goingto classes orquitting your
present job.

Your training is built around the
latest model of the world's most popular
computer. It's the.amazing TRS-80™
Model III,with capabilities and features
to performa host of personal and busi­
ness functions. No othersmall computer
has so much software available for it, no
other is used and relied on by so many
people. And it'syours to keep for per­
sonal or business use.

You get plenty of practical experi­
ence. Using the NRl Discovery Lab" that

also comes as part of
yourcourse, you

build and studycircuits ranging from
the simplest to the most advanced. You
analyze and troubleshoot using the pro­
fessional4-function LCD digital multi­
meter you keep to use later inyour
work. Then you use the laband meter to
actually access the interiorofyour com­
puter...buildspecial circuits and write
programs to control them. You "see"
your computer atwork and demonstrate
its power.

Computer Assisted
Instruction

Your TRS-80 even helps train you.
You receive 4 special lesson tapes in
BASIC computer language. Using them
in your microcomputer, you "talk" to it
(TRS-80 is a trademarkof the Radio Shack
divisionofTandyCorp.)

Seems like every time you
turn around, somebody comes
along with a new computer for
home orbusiness use. Andwhat's
made it allpossible is the amazing
microprocessor, the tiny little chip
that's a computer in itself.

Using this new technology, the
industry is offering compact, afforda­

ble computers that handle things like
payrolls, billing, inventory, and other
jobs for businesses of every size ...per­
form household functions including
budgeting, environmental systems

control, indexing recipes. And
thousands of hobbyists

are alreadyowners,
~fffjJ experimenting and
/II developingtheir

own programs.
Growing

Demand for
Computer

Technicians
This is only one

of the growth factors influenc-
ing the increasing opportunities

for qualified computer technicians.
The U.S. Department ofLabor projects
over a 100%increase in job openings
for the decade through 1985. Most
of them new jobs created bythe ex­
pandingworld of the computer.

Training includes
the TRS-80 Model III micro­

computer, professional LCD multimeter, the
NRIDiscovery Lab, Computer Assisted
Instru ction programs and hundreds of
demonstrations and experiments.
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Creating a fine and lasting prod uct with your own hands
brings special rewards. So share that pleasure
by giving a Heathkit product. We've been helping people
build pride for 56 years.

tl d 1't1\\\l Starter
11V'111 Kits

Gifts of accomplishment.
G ive something special. Taking th e w ra ppings
from a Heathki t is th e beg inning of an advent ure .
A nd often th e start of a life-long fascinat ion .

Simple sta rter k its help beginners develo p conf i­
dence fast. More advanced projects cha llenge
exper ienced k it bui Ider s.

Heathkit Electronics Centers feature hundreds of
choices cove ring a world of interests. An d no
exper ience is necessar y . Every kit is backed w ith
a prom ise: "W e won't let you tall."

He lp is a lways as close as t he phone or your
Heathkit Electron ic s Center. But eve n novi ces
rarely need it . Our step-by-step manua ls make k it
build ing easy and f un.

Spend only a litt le to g ive hours of fasci nating
exper ience. Your Heathkit E lectronics Cente r has
a w ide ra nge of g ifts th at w il l keep o n gi ving pride
and sat isfact ion fo r years to come .

For exam ple, a handsome d ig ita l wa ll c lock. It' s
accurate to w it hin a m inute a year, costs under
$50. A nd is one of many inexpens ive k its th at ca n
be bullt in one to th ree evenings.

For people on the go, the" Expio re r" fi ve-i nch B-W
TV.w it h AM/ FM digital c lock rad io alarm is a
g re at companion. pow ered by AC, DC, or it s own
batter ies, you can g ive it for und er $150.

For the audiophi le in your tire. what better gift th an
a Heath ki t Ste reo Rece iver. If t here's a pho to

Sim ulatea TV pict ure ana CRT displa y . Heat hk l t ~ is a reg iste re d tradema rK of H eath Co mpa ny . Ben to n Harbor , MI 49 02 2
Heatnkit Etec tro ntcs Centers are units of v errtecnnorocv Electr on ics Corp . Pr ices subje ct to Change



something they won't forget.
Call 800-253-0570 toll-free. (In A laska . Hawaii and
Michiga n ca ll6 16-982-34 11.) We'll te ll yo u th e
locat ion of your nearest Heath ki t Electronics Cen­
ter. Or take your orde r for any Heathk it produ ct.
You can charge it to V ISA or MasterCard.

Heathk it g if t s. Great to receive. Fu n to build .
Appreciated for years to come. Visit yo ur Heath ki t
Electronics Center. Or send for your free
cata log today .

r------------------------------
I Heath Company
I Benton Harbor. MI49022

i Yes',please send my FREE Heathk it Cataloqts).
I 0 Electronics 1020-954)
I 0 Furniture (477-954)
I 0 Educational Products (585-954)

Name

Z ipStateCity

Address

ICO-104
I
I

CIRCLE 12 ON FREE INFORMATION CARD

Heathkit®
Company

hobbyist on your list, consider th e Programmable
Darkroom Timer.

For Hams there's a wide select ion of such inex­
pensi ve but appreciated gi fts as th e Heathkit
Mic ro-Mati c Memory Key er .

Or g ivea priceless learn ing experience-an
educat io na l course in elect ronics or computer
sc ience. And any co mputer en th us iast would
ap preciate a computer ki t or one of a broad selec­
t ion of periphera ls and software.

Fine craftsmanship in wood is available in a vari­
ety of c lassic fu rniture pieces to bui ld . com plete
one and put so met hing of you rse lf in a spec ial gift.
Or g ive a kit to buil d.



Two New Portable
Instruments From Simpson

Compare the Specs! Compare the Price!

LETTERS
continu ed .Ii"O/lI page 14

to w hic h I subscribe , and I en joy it. I'm
pleased to say th at I ra re ly find deficie nc ies in
the materi al such as the ones me ntio ned
above,
L.D. SMITHEY
Pacific Palisades. CA 90272

Reader Smithey makes some interesting
poin ts. and ones that are easily cleared up.
But. first. I think it would help if I pointed out
just what the intended use of the Pocket
Calibrator is. It is intended for use in the field
(e.g. transmitter site) to spot-check electronic
instruments. The projec t is designed t» be

MODEL454 3" DUAL TRACE
TRIGGERED SWEEP SCOPE

• DC to 15 MHz bandwidth, 5 mV/div. sen­
sit ivity , 100 nsec/div. (X5) to .5 sec /div.
swee p range

• Different ial amplifiers prov ide stab le,
c lean waveforms

• Voltage ca librated ver tical and horizontal
inp ut atten uators

• 100 KHz 'chopping rate for low-speed
waveforms

• Alte rnate mode autom atica lly selected
on high sweeps

• 24 nsec rise time , 0 .5 V Pop ca librator
• Displays CH A, B, A and B, A + B,

A - B, X and Y
• External, CH A or CH B triggering , TV

sync
• Compac t 4-5/8 x g-7/8 x 13-1/4 ', weighs

131bs.
• Two low-cap. X1/X l0 probes included

built at law cost by people who may not have
access to laboratory instrumentation. As a
result. the Pocket Calibrator will not provide
absolute long-term accuracy, nor was it in­
tended to. That job is reserved for standards
located in a temperature:-controlled labora­
tory, By way of contrast. our low-cost Pocket
Calibrator's nearest laboratory equivalent is
the Datel-Intersil DVC-5000. That low-cost
instrument provides DC voltage calibration
traceable to NBS. and sells for only $595.001
There 's about a tenfold difference in price;
Keep that in mind.

Regarding Smithey 's remarks about "re­
latively " high DC resistance, he is referring to
the output resistance on the 10-volt, t- vott,
and O.1-volt ranges. The 10-volt range is no
problem. due to the low impedance of the
LM-723 regulator. The other ranges can

MODEL 420 FUNCTION
GENERATOR

• Provides sine wave, tr iangle wave ,
squa re wave and DC voltage out put

• Fixed TTL out put drives up to 10 TIL
loads

• Wide f requency cove rage of 0.1 Hz to 1
MHz in 7 ranges

• Voltaqe-cont ro lled generator input for
sweep signa ls

• Continuously var iable DC offse t control
w ith convenient Off position

• Model 420D provides full day 's operat ion
on batter ies*, and it can also be re­
charged overnight. The inst rument can
be operated fro m AC line voltage without
the batteries installed. *Batteries not
supplied .

• Compact 2.7 x 8.4 x g " unit matches our
DMM styling

• Adjustab le tilt-view handle

cause trouble with low-impedance analog
multimeters. But both the text on page 53,
Radio-Electronics, June 1982 issue, and
the assembly manual that comes with the
project clear that up. As a reminder, the text
points out that if you are using one of those
meters, the output will be reduced. It is then
suggested that you measure the 1-volt and
the O. 1-volt outputs, and write down the read­
ings. Then refer to them later. as necessary.
So, as you see, there is no problem here if
you follow the instructions under the subhead
" Use." Of course, it is easy to calculate the
correct output, if you prefer.

Regarding Mr. Smithey 's remarks on the
frequency dependence of the AC calibration:
In that case there is a relation. due to the
characteristics of the sine shaper that follows
the MM5369. Change the frequency and the
sinewave loses its shape. distortion rises,
and the meter shows error. Average reading
DMM's are especially prone to waveshape
error. so the frequency is crystal-controlled.
The output. which is 16.67 ms (60.0 Hz). is
also handy for scope timebase accuracy­
checks. In short, the AC calibration circuitry is
no place for an R-C oscillator.

To sum up: The project will give the reader
no problems if he uses it for the purpose for
which it was intended, and reads and follows
the instructions on its use.

By the way: I designed a calibrator with no
adjustments, and with a low-resistance DC
outp ut. But the cos t turned out to be
$190.00f-GARY McCLELLAN R-E

The world 0'
electronics

gee-wizardry

-YOURS FREE.
32-pages of tes t ins truments - from the
latest dig ita l multi meters to the fa mous
EICO sco pes . Securi ty systems . Auto­
mot ive and hobbyist products. Kits and
assembled . EICO quali ty. EICO value.
For FREE cata log , check reader service
ca rd or send 50t for fir st cias s mail.

~ 108 New South Road
Hicksville, N.Y. 11801
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NEW·TONE ELECTRONICSI
TECHNIC IAN COMPONENTS GROUP,
44 FARRAND ST RE ET.
BLOOMFIELD. N J 07003

(NAME)

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

No matter what area of electronics you're into, TCG
replacem ent semiconductors are the parts for you.
1------ - - - - - - - - - - - - - 1

MAI L TO :
I NEW-TONE ELECTRONICS TECHNICIAN COMPONENTS GROUP, I

44 FARRAND STREET. BLOOMFIELD. NEW JERSEY 07003 I
o PLEASE RUSH ME THE 1982 REPLACEMENT I

MASTER GUIDE.

I
I
I
I
I

(CITY) (STATE) (ZIP) IL ~

RCA, Philips-ECG and G.E., to name a few. And
for good reason.

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

We've grown so rapidly because we give you more
of what you're buying the other manufacturer's parts
for. We test all of our parts extensively on state-of-the-art
equipment during every phase of production. So you'll
get more quality and our full , two year replacement war­
ranty. And, in a time that has seen the other manufacturers
adding fewer and fewer parts to their catalogs, we've
added 800 new parts this year alone.
That's why more and more techni-
cians in the know are turning
to TCG's Replacement Master
Guide. It cross references
over 210,000 different part
numbers-more than G.E.,
or RCA.

TCG uses a special com­
puter controlled inventory
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e PHILIPS

KEITHLEY Non-Line.r Systems

~rF~L§:jU~K~E~~ @ DIGITAL MULTIMETERS

100MHz
70MHz

Delayed Trigger Scopes
1479 High Performance Scopes

Dual Trace Dual Time Base
Dual Trace Duel Time Base

1535
1477

1500
1570

1530
1476

THESE 1983 B&K OSCILLISCOPES
ARE IN STOCK AND AVAILABLE

FOR IMMEDIATE DELIVERY

CALL FOR OUR SPECIAL DEAL ON B&K SCOPES

1590

1525
1466

8062A$279.

• Frequen cy Measurement to
200 kHz. 0.01 Hz Resolution
to 200 Hz. 1 Second Re­
spon se Tim e (8060A only)

• dBm Referenced to 600 n
(8060A on ly)

• Relative dB measurement
(8060A on ly)

• Conductance (8060A only)
• Separate Constant Current

Sou rce Diode Test
• Self Diagnostics

8060A

• Two New 4V2-Dig it Handheld
DMM 's from Fluke

• Wideband Tru e RMS AC
Measurem ents (100 kHz­
8060A, 30 kHz-8062A)

• 0.04% Basic DC Accuracy
(8062A = 0.05%)

• Full Range Capab ility
(200 /l A, 200 mV. 200 n ranges)

• Autorang ing MH to 300 M n
• Relat ive (Offse t or Zero) Mode
• Audible and Visual Con­

tin uity Indi cators

MODEL 3010

Call For Our Price

• Generates sine. square and triangle
waveforms

• Variable amplitude and fixed TTL square­
wave outputs

• 0 .1 Hz to 1MHz in six ranges

• Push button range and function selection

• Typical sine wave distortion under 0 .5 0 0

from 0 .1Hz to 100kHz

• Variable DC offset for enqineennq

~
~ applications

• veo external input for sweep-frequency
tests

Displ ay: 4% di git duplex LCD (19,999 count)

AID Converter: Dual slope converter, autozero, autopolarity.
Conversion: TRMS , AC coupled

Display Annunciators: BT, low battery ind icati on.

REL, relative refe rence mode act ivated . [8060A: (k)Hz, fre ­
quency function acti vated . dB, dB funct ion activated.]~
continuity actl vated .jj) , cont inuity tone act ivated .-,continuity
detected indicator. I

Temperature: 0° to + 50°C operating , -35° to + 60°C storage.

Temperature Coefficient: (0° to + 18°C or + 28° to + 50°Cj" .1
times the ap plicable accuracy specif icat ion per degree C plus
the initial + 18° to +28° specif icat ion.

• 5Hz to 80MHz reading guaranteed­
100MHz typical

• Penod measurements from 5Hz
to 1MHz.

• Perrod average, auto and manual
positions

• One PPM resolution

• Totalizes to 999999 plus overflow

• Elapsed time measurements from .0 1
to 9999 .99 seconds plus overflow

• One-megohm Input resistance

• Brrght .43" high LED readoutsCall For Our Price

80MHz Counter with Period Function
MOOEL 1820

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

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

~_~ATAPRECISION
Model 938

0.1 %, 3V2-Digit, LCD DIGITAL
CAPACITANCE . WIDE RANGING - frcrn 193.9 pF lull scale

(0.1 pF resolutia"l) l.P to 1993IlF full scale. "METER eight ranges...virtualtyevery capacitarce you'll
ever need tomeasure.

• FASTAND EASYTO USE - Direct reading,
pusl't<Jttoo ranges. JJst Pug in ard read.

• EXCEPTIONALlY PCCURAlE - prcMdes
± 0.1% basic accuracy.

• TOUGH AND COMPilCT- Buill to take rCXJ(,tl
usagewi1hcxJ1 ossof calbrationaccuracy. Fits
ard goesanywrere; takes'very little berch
space; a"",ys hancty fo< qJicl< capacitarce
ched<oo1. matching, calbratlOl1. ard tracki1g.

• PCflTABLE - PalrMized. light-we;gn1. cperates
l.P to awroximately 200 haJrs 00 a singleW
al<alne battery.

• EASYREADING - big. clear. highrontrast
3V,-dgi! LCD OsPay,a full 0.5' high, readable
anywrere.

• VALUE PIICKED - Outstardirq rreaso rerreot

$219 capability ard deperdability. OJlpertoons DC
trre-coostam meters, ard evenbrO;jes costirq
2 to 5 tmes as rruch.

• RELIABLE - warranteed fo< 2 full years.
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NEW ­
NOW

AVAILABLE
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V209 20 MHz , Dual Trace, Portable,
Complete with built-in Battery Pack.

V509 50 MHz, Dual - Trace, Dual
Time Base, Portable (Battery pack
optional) .

FULL LINE OF THE NEW
B& K POWER SUPPLIES .
CALL FOR OUR PRICES.

~HITACHI
,

V-1 51 B 15MHz Single Trace
V-152B 15 MHz Dual Trace
V-202 20MHzDualTrace
V-301 30 MHz SingleTrace
V-302B30 MHz DualTrace
V-352 35 MHz Dual Trace
V-550B 50 MHz Dual Trace,

Dual TimeBase
V-1050 100MHz Dual Trace,

DualTime Base

Call For
Special

REBATE OFFER

SAVE UP TO $800 PORTABLE
OSCILLOSCOPES
BATTERY OPERATED

• Non-Unear Systema

--~Cell For Our Prices

MS-15

Dual Trace 30MHz

• Three-step attenuator plus
verruer control

• Internal linear and log swee ps

• Tone-burst output is trent .panel or
exte rnally programmable

• Four instruments in one
package-sweep generator. func­
tion generator, pulse generato r.
tone-burst generator.

• Covers O.02 Hz-2MHz

• 1000: 1 tuning range

• Low-distortion high-accuracy
outputs

New Sweep/Function Generator

~ttn;Mi

MODEL 3020

I(EITHLEY
Model 169
BENCH/PORTABLE DMM
• 31

/ 2 Digit liquid crystal
display

• 0.25% basic accuracy
• 26 Ranges

$189.00

,",O"{UNE THE TEST EQUIPMENT SPECIALISTS

8oo~ii3.0474
54 WEST 45th STREET. NEW YORK. N.Y. 10036 21 2-68 7-2224



EQUIPMENT REPORTS

B & K Precision Model
3030 Sweep/Function

Generator

CIRCLE 101 ON FREE INFORMATION CARD

DESIG NED FOR USE IN BO T H ANALOG AN D

dig ita l elec troni cs. the B& K Precision
(B&K Preci sion . Dynascan Corp .. 6460
W . Cortland Street. Chicago, IL 60635)

B&K 3030

OVERALL I I 1 I 1 I I
PRICE

EASE I I
OF USE

INSTRUCTION 1 I I
MANUAL

PRIC)/VALUE
1 1

11121314151617 8 9 10

~00~~'

mode/ 3030 sweep/function generator is a
versatile signal source . The unit can be an
important too l for the service technician
or electronics hobbyist.

The unit. as the name impli es, com­
bines a function generator and a sweep
generator in a single unit. Th e VC F (Vol­
tage Controlled F requency ) circuit is de­
scr ibed as the "heart " of the function
generator. It can produce precision sine.
square, or triangle waveforms covering
the range from .00 1 Hz to 5 MH z. That
section of the generator also provides a
continuously variable DC offset that al­
lows the output to be injected into circu its
at the correct bias level. Selecti on of sine,
square , or trian gle wave form output is
done using three pushbuttons on the front
panel . Each is marked with the symbol for
the waveform it selects.

The sw eep generator offers eithe r
linear or log sweep and a variable swee p
rate . The start and stop frequencies are
independent and can be set to sweep
eith er up or down in frequency . Sweep

continued Oil page 30

Sylvania ECG
Replacement
Semiconductors
and Components
Fu ll line in stock.
The best quality
semiconductor.

VERY POPULAR

80 MFD X 450 Vo lts 99
100 MFD x 450 Vo lts 1.09

REMEMBER!
Sylvania

Tubes
70% + 10%

OFF
LIST

m(tD(]UU[lJ(JJ(]: The Source for Quality at Low Cost
SYLVANIA Triplers
ECG·500A ECG·523 ECG·526A
212·139 212·141 212·141·02
212·139 ·01 212·141 ·01 212·141·03
212·139·02 212·141·04

81295 ea. 81500 ea. 81699 ea.
RG.59/U 75 OHM Bare copper • 0 F·59 Connectorconductor withSeparate Ferrule
Co-Axial Cable 10¢/100lot

Braided bare \
Copper Braided copper 5h~eld ~ Matc~~~8~~~~ormer

Shield ;iiiiiiiiiiiiliiL~I/=o MT·1 59¢ea. $44 00/100

White or Biack I ~

I f
Foampolyethylene .- : 2Way - 75Ohm Coupler84450 1000 t. dielectric c · MT·2 $14gea. $8900/100

G.E.OM·300

1w
SOLDER (60/40 Rosin Core)I lIb. ..062 d ia,

(regular size)

. $799 SOL·1

SILICON RECTIFIER 2.5Amp /1000 PIV CHEATER CORDS REPLACEMENT RODS
100/5995 SL.100 - Polarized CClip

1 Price: 39~ 24620
GLOBAR DISC· 120 OhmsC~ ~ <I),. 8149

107191 RCA 99~~ ~W" 4SectionLAR·4 69~
Standard CClip 5 SectionLAR·5 89~ PANASONIC OM·5OQ

Price: 39~ 24623 6 SectionLAR·6 99C "'-1::0-- - ---
'~~ 7Secl ionLAR.7 99C IF' 8159

(f)

o
z
o
([
f­
U
IlJ
....J
IlJ

6o«
([

lJJlJiJGJUUQJlJJGJ
ELECTRONICS
770 Amsterdam Ave., New York, NY 10025

~ Also ask for Free 100 Page Catalog ~

Send Purchase Order, Check or Money Order

or Call Toll Free 800-223-0826
in NY STATE (212) 865·5580

All ORDERS SHIPPED UPs/COD F.O.B., N.Y.C.

MASTER CARD ' VISA • aiEl
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Super Smart Counters with
seven digit high/low frequency

readouts Inone second!
• Microprocessor control • 120MHz
or 1GHzfrequency range • Auto
triggering on allwaveforms • High­
contrast liquid crystal display, • High
stability TCXO oscillator: 10- /mth
• Line andbatteryoptions. 15mV
RMS sensitivity • Self-test andself­
diagnosis routine • Easy operation
through buitt-in intelligence

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

Check our specs. Checkour new
lowprices. Then checkyourself into
theworldof professional testing­
with Philips.

Philips PM3207
Dual Trace Scope

• 15MHzJDuai Trace • Autotrigger­
ing • Bright, clearCRT • 5mVsen­
sitivity • Same sensitivity X andY
• B-Invert • Triggering fromA or B
• TVtriggering

Makeyour move today.
Totop quality professional
testequipment-Philips.

Allover the world Philips produces
the test that more people trust.
That's because thesamesuperior
engineering andergonomic prin­
ciples thatgo intoourover$6000
digital storage scopecan be found
in our 15MHzscopeandour super
smartcounters.

We put more intoeveryscope
and counter. Morewanted features.
More precision. More rock-solid

Formoreinformation call
~1·7172, exceptHawaii, Alaska
andNewJersey. In NewJersey call
collect (201) 529-3800, or contact
Philips Test &Measuring Instruments,
Inc" 85 McKee Drive, Mahwah, NJ
07430. InCanada: 2375 Steeles Ave.
w.,Unit 126, Downsview, Ont., Can.
M3J 3A8. (416) 665-8470.-

PHILIPS Test & Measuring r----------------i
~ Instruments ....L Send me spec sheets on the following: I
~':::++>~~~~~~~Fii~-~ 0 PM320715MHzlDuai Trace Oscilloscope I.. fREE 0 PM6667120MHz High Resolution Counter
- [)ER,OLL- 12 0 PM66681GHz High Resolution Counter I

()R800-6317non NAME: I
II no\N Of !l'al ation _ STREET: I

Ca t ~nef Intofm - ItOf U'l CITY: STATE: _ZIP: _

I RE-11-21-----------------­CIRCLE 17 ON FREE INFORMATION CARD

Rom Philips,ofcourse.
PHILIPS
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Listen to
your planet
on a short­
wave receiver!

Com municati on s Ele ctro nics, the
wo rld's largest distributor of radio scan­
ners, is pleased to introduce Panasonic
Command Series shortwave receivers.
Panasonic lets you listen to what the
worl d has to say. Unl ike a scanner, a
Command Ser ies radi o lets you listen to
shortwave broadcasts from co untries
around th e world, as well as the U.S.A.
It's the space age shortwave perfor­
mance yo u've been wait ing for...at a
down to earth price you can afford.

All Panasoni c sho rtwave receivers so ld by
Communic at ions Electronics bring the
real live exciteme nt of internationa l radio to
yo ur home or of f ice . Wi th your Com mand
Series receiver, yo u ca n moni tor excit ing
rad io tra nsm iss ions suc h as the BBC, Rad io
Moscow, Ham Radio and our own Armed
Forces Rad io Network. Thousands of broad­
casts in hundreds of different languages are
bea med into North Ame rica every day . If you
do not own a shortwave receiver for yourself,
now's t he ti me to buy your new receiver from
CEo Choose the rece iver that's right for you,
t hen call our toll -free number to place your
order with your credit card.

We give you exce llent service because CE
distributes more scanners and shortwave
receivers worldwide than anyone else. Our
warehouse faci lities are equipped to process
t housa nds of orde rs every week. We also
export receivers to over 300 count ries and
military installations. Almost all items are in
st ock fo r q u ick sh ip men t, so if you're a
pe rson who needs to know what's rea lly
hap pening around you, order today from CEo

Panasonlc" RF·6300
List pri c e $749.9 5/CE pric e $ 5 29.0 0
Ba nds: LW 150-410 KHz., MW520-1610 KHz.,

SW I -5 1.6-30 MHz., FM 87.5-108 MHz.
The new Panasonic RF-6300 Command Series
PLL synthesized a-band portab le communica­
t ions rece iver, lets you hear the world. The
RF-6300 has features such as microcomputer
pre-set tuning and PLL quartz synthesized
digitai tu ner. Microcomputer stores up to 12
differe nt frequencies for push-button recall.
FM/ MW/L W/ SWl-5 reception. Manual tuning
knob. Wide/Narrow bandwidth selector. Double
superheterodyne system . Fast/S low manual
tuni ng. Built -in quartz digital alarm clock. 5 inch
dynamic PM speaker. 3 antennas. Multi-voltage.
Detachable ACcord. Operates on 6 "0" batteries
(not included). Made in Japan.

Panason ic
RF-6300

Panasonlc" RF-4900
List price $549.95/CE price $399.00
Bands: MW525- 1610 KHz . SWI -8 1.6-30 MHz.

FM 88 · 108 MH z
The Panasonic RF-4900 shortwave receiver fea­
tures a 5-digit fluorescent display for all 8 SW
bands,aswell as for AM/FM.ACor batteryoperation.
Full coverage from 1.6 to 30 MHz on SW. Covers
SSB and CWo Premix Double Superheterodyne.
Fast/slow 2 speed tuning. AFCSwitch on FM,
narrow/wide selectivity switch for AM and Sw.
Antennatrimmer.Calibrationcontrol.FETRFcircuit.
Mode switch for AM-CW/SSB. BFO Pitch control.
ANL switch for AM. RFgain control.Tuning-Battery
meter with meter function switch. Separate bass
and treble tone control. Dial light switch. Digital
display on/off switch. Separate powerswitch. Rack
type handle. Made in Japan.

Panasonlc" RF-3100
List price $369.95/CE p r ice $269.00
Bands: MW525 -1610 KHz.. SWI-29 1.6-30 MH z.

FM 88-108 MHz.
The Panason ic RF-3100 portable 31 -Band
portable radio has PLL Qua rtz-Synthesize r
tuning that " locks" onto SW statio ns. Oper­
ates on AC or battery. SW frequencies fro m
1.6 to 30 MHz. are in 29 bands . All-band 5­
dig it freq ue ncy readout. Horizontal design
with front mo unted controls for shou lder
strap operat ion. Double superheterodyne for
clean SW reception. BFa pitch and RF ga in
controls. Separate bass and treble controls.
Wide/Narrow bandwidth se lector. Meter for
tuning and battery strength. LED operation
indicator. Meter light switch.3'12" PM dynamic
speaker. Comes with detachable shoulder
belt. Battery power(8 "0" batteries not includ­
ed). Made in Japan.

Panasonlc" RF-2900
List pr ic e $349.95/CE price $ 249 .00
Bands: MW525 -1610 KHz, SWI -3 3.2,30 MH z.

FM 88-108 MHz.
The Panasonic RF-2900 is a portab le five-band
shortwave radio with digital five digit f luorescent
frequency display. Full coverage from 3.2 to 30
MHz. on SW. Covers SSB and CWo Double
superheterody ne receiver. Fast/s low two speed
tunin g. AFC switch on FM, narrow/wide selec­
tivity switch for AM and Sw. FET RFcircuit. BFO
switch and pitch control. RF gain control.Tuning
battery meter. Separate bass/ treb le tone con­
tro l. SW calibrat ion co ntrol. Dial light switch.
Digital display on/off switch. Separate power
switch. Detac hable dial hood included. Rack
type handle . Includes Whip antenna and ferrite
core antenna , speaker, earphone, recording
output jacks, AC line and detachable adjust ­
able shou lder belt. Made in Japan .

Command Series
RF-2900
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Panasonic
COHJHJan~e:Ser,e:2

Panasonic
RF-3100

TEST ANY RECEIVER
Test any rece ive r purc hased from Com m uni­
cations Electronics for 3 1 days befo re yo u
decide to keep it. If fo r any reason yo u are not
complete ly sat isfied, ret urn it in origi nal con­
dit ion wit h all parts in 3 1 days, for a prompt
refu nd (less shipping and hand ling charges).
NA TlONAL WARRANTY SERVICE
All Panasonic receivers listed in thi s ad are
backed by a two-year lim ited wa rranty on
parts and labor. In add it io n, this warranty is
backed by a broad network of Panasoni c
service centers. For two years after original
purchase, Panasonic will repa ir or rep lace
your receiver if purchased and retained in
the U.S.A. Customer must ta ke it to an author­
ized service center. Wa rranty does not cover
damage from abuse, misuse, or co mmercial
use . Proof of purchase is needed for in­
warranty service.

BUY WITH CONFIDENCE
To get the fastest delivery from CE of any
receiver send or phone your order direct ly to our
Consumer Products Division . Be sure to calcu­
late your price using the CE prices in this ad.
Mich igan residents please add 4% sales tax.
Written purchase orders are accepted from
approved government agencies and most well
rated firms at a 10% surc harge for net 10 billing.
All sales are subject to availab ility, acceptance
and verification . Prices, terms and specif ica­
tions are subject to change without notice. Out
of stock ite ms will be placed on backorder
automatically unless CE is instructed differently.
International orders are invited with a $20.00
surcharge for spec ial handlin g in additio n to
shipping charges. All shipments are F.O.B. Ann
Arbor, Michiga n. No COD's please. Non-certified
and foreign checks require bank clearance .

Ma il orders to: Communication s Elec'
trontcs;' Box 1002, Ann Arbo r, Michigan
48106 U.S.A. Add $ 12.00 per receiver for
U.P.S. ground shipping and handl ing. If yo u
have a Master Card or Visa, you may ca ll
and place a credit card order. Order to ll free
in the U.S.A. OiaI800-521-4414 . Outside the
U.S. or in Michigan, dial 313-994-4444. Orde r
your Panasonic Command Series receiver
today at no obligation.
CE logo s are trademarks of Communicat ions Electronics:"
t Panasonic is a registered trade mark of Panason ic Compan y,
a Divis ion of Matsushita Elec tr ic Corporati on of Amer ica.
Copyright C1 98 2 Communications Electronics'" Ad # 090182

4~OMMUNICATIONS
"ELECTRONICS'·
Consumer Products Division
854 Pnoerux 0 Bo x 100 2 0 Ann Arbo r, Michigan 48106 U.S.A.
C. II TO LL-FREE (600) 5 21 ·4414 o r outald. U. S.A. {3131994 ·4444





will be particularly useful in FM applica­
tions. Also. according to the manu al ,
many functi ons can be generated sim­
ult aneou sly makin g co mplex outputs
possible .

Sweep tim es of 10 ms. 100 ms, I
second . or 10 seco nds and 10 dB . 20 dB .
or 30 dB of attenuation can be selected
using front-panel pushbuttons. Attenua­
tion can also be controlled usin g a con­
tinuously variable OUTPUT control on the
front panel .

One of the main uses of the sweep
genera tor will be checkin g the respon se
characteristics of amplifiers. tone con­
trols . filters. and other frequ ency sensi­
tive devices. Using the linear sweep will
allow the observation of such respon se
directly on an oscillo scope in the X-Y
mode. For produ ction line testing where
seve ral specific frequencies are required
for various tests . an external DC voltage
can be used to contro l frequ ency. 171­
structions for such operation are provided
in the manual.

The instruction manual is quite good .
with most of it devoted to the operating
instruction s . The theory of operation is
covered briell y. but with enough depth to
allow a good under standing of the cir­
cuits operation . The mainienance and
calibration section also cove rs selection
of line voltages but is mostly devoted to
calibration procedures. as is appropriate .
Line drawings and photographs are used

No co stly Schoo l. No co mmuting to class. Th e Or igina l
Ho me-Study co urse that pre pa res yo u fo r the FCC Radio ­
telep ho ne license exam in yo ur spare time! Passing the exam i!>
your "t icket" to thou san ds of exciti ng opport unit ies in
Co mmu nica tio ns. Broadcast ing . Mo bile two -way systems,
Microwave sta tio ns, Rada r installat ions. Aero space an d mor e.

N.O NEED TO QUIT YOUR JOB OR GO TO SCHOO L
You learn how to pass (he FCC License exam at hom e at your
own pace with this easy-to- unde rsta nd. pro ven course. Within
a few short weeks yo u co uld be o n your \\ '0.)' to being one of
the highest pa id wor ker s in the electronics field . It ' s that easy!
U.S. Federal law requ ires yo u to have an FCC License if you
want to ope rate and ma intain virtually any comm unications
system - you do n' t need a Co llege degree to qualify, but yo u
DO need an FCC License . With this Hom e-Stud y course,
you ' ll be read y to pass the FCC Govern ment licensing exam in
a remarkably short lime. Send for FREE facts now. No
obligation. No salesmen will call. MAIL COUPON TODAY!r----------------------,
I commdnD PRODUCTiOnS I
I FCC LICENSE TRAINING, Dept. E I
I P.O. Box 2223, San Francisco, CA 94126 I
I Rush FREE fac ts o n how I can prepare fo r my FCC I
I Licen se at ho me in my spare time. I
I NAME I
I ADDRESS It ~llY ~~T;~I~~J
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Model 130: Keithley user
research led to unique DMM
designs. Easy to read LCDs, largest
DMM displays on the market.

Model 135: First 4 '/ z-digit
handheld DMM, ideal for
anal ytical/bio-medical service. lOA
range standard on all Keithley
handhelds.

Model 131: 5139.00
Model 135: 5235.00

unit"s output can be gated either by a
front-panel pushbutton or by an external
control signa l. The starting phase of gated
sine and triangle waveforms is adjustable
over the range of - 90- to + 90-degrees.
with the output always consisting of full
cycles . Depe nding upon the trigger. the
output will be either burst s or single cy­
cles.

Using variable symmetry of the output
waveforms . the generator is able to pro­
duce rectangular waves or pulses. ramp or
sawtooth waveforms . and sine waves of
variable duty cycle. In addition, a front­
pan el-mounted BNC co nnec tor allo ws
the user to control the frequency of opera­
tion from an externa l source. That feature

THE TEST EQUIPMENT SPECIALISTS
TOLL FREE HOT LINE

800-223-0474

ADtIANC£ IS PROUD TO INTRODUCE the
Line of High Quality Digital Multimeters

Featuring The New 130 Hand-Held DMM

Model 128: 5139.00
Model 130: 5124.00

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

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

KEITHLEY

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

Keithley handheld DMMs keep you right on top of your field service
applications. They're rugged, offer complete capabilities, are easy to use and
won't break. your budget.

A full line of accessories expands these values even further.

EQUIPMENT REPORTS

range is 4 decades ( 10.000: I ) allowing
testing throu gh the audio range and be­
yond with one swee p. Using that feature .
the frequency response . from I Hz to 5
MH z. of any active or passive device can
easily be determined . Pushbutton switch­
es select linear or log operation . In addi­
tion. pushbuttons are also used to start
and stop the sweep. Two dual rotary
switche s and an eight-pos ition RA NGE

switch. all on the front panel . are used to
select the start and stop frequenci es.

In the triggered mode of operation. the

continued from page 26
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.2/1.19
• 2/ .89
• 2/ .89
• .99
• 2.25
• 2/.69
• 2/ .69
• 2/ .79
· 2/ .79
· 2/ .69
• 2/. 69

.89

.99

2N2219A .
2N2222A .
2N2907A .
2N3055 .
2N3772.
2N3904 .
2N 3906.
2N4401.
2N4403.
2N5129.
2N5139.•
TIP29A .
TIP31A .

Wire Wrap
14 pin WW tin .75
14 p in WW go ld 1.09
16 p in WW t in .79
16 pin WW g o ld 1.19
24 pi n WW gold 1.69
40 pin WW go ld 2.75
14 p , pi us/cover 1.29
16 P. plug/cover 1.39
24 p . plug/cover 1.95

Also, The Mo lex Line

""..

2/ .59
2/ .59
2.69

5/.99
4/.59
4/.69

• 4/ .79
. 10/.99
• 2/ .69
• 2/ .69
· 2/ .69
•3/ 1.19
. 3/ 1.99

J I U tU• •,_·_ r;_",_.'1
Function Generator Kit

Provides 3 basic
waveforms: sine ,
triangle and square
wave . Freq. ra nge
from 1 Hz to 100K
Hz. Ou tput a mp li­
tude from 0 vo lts
to ove r 6 vo lts
(peak to peak) .
Uses a 12V supply
or a ±6 V split sop­
ply . lncludas chip,
P.C. Board , com­
ponents & instruc ­
tions.

JE2206B ... .$19.95

IN751 •
IN757 •
IN 1188.
IN3600.
IN4001.
IN 4004 .
IN4007 .
IN4148.
IN4733 .
IN4734.
IN4735.
IN5401 .
IN 54OS.

CAPAC ITO RS
Dipped Tanta lu m ELECTROLY TIC

.lmfd @35V 2/ .89 Imfd @50V 3/ .69

.47mfd @35V 2/ .89 4.7mfd @50V 2/ .59
Imfd @35V 2/.89 lOmfd @5OV 2/. 69
2.2m fd@25 V 2/ 1.09 22m f d@ 5OV 2/ .79
3.3mfd @25V 2/1.1 9 47mfd @5OV 2/.89
4.7m fd@25 V 2/ 1.39 l00mfd @50V .59
10mfd @25V 1.19 22Omfd @50V .69
33m f d@2 5V 3.95 l000mfd @25V 1.19

100V MYLAR 2200m f d@ 16V 1.39
.001-.0Im fd 4/ .79 50V CERAM IC
.022m f d 4/. 89 lOpf -.022mfd 4/.59
.047m fd 4/.99 .047m fd 4/.69
.lmfd 4/1.19 .lmfd 4/ .79
.22mfd 4/1. 29

l i ll

SOCKETS

DIODES & TRANSISTORS

Low Profile
8 pin LP. 2/ .59
14 p in LP . • 2/. 69
16 pin LP. • 2/ .79
18 p in LP • • 2/.89
20 pin LP • . 2/.99
22 pin LP. .2/1.09
24 pin LP . .79
28 pin L P . .82
36 p in L P . .99
40 p in LP . 1.19

~ LS Schottky _
74L Soo. .55 74LSI09 • . .75
74LS02. .55 74 LS1 23 • 1.49
74LS04. .69 74 LSI38 . 1.29
74LSOS. .55 74LSI39 . 1.29
74LSIO. .55 74LSI54 . 1.95
74LS14. 1.09 74LS157 . 1.19
74LS3O. .55 74LS161. 1.29
74LS32. .69 74LS174 . 1.19
74LS38. .69 74LS175 . 1.19
74LS42. 1.29 74 LS1 92 . 1.49
74LS47. 1.29 74LS193 . 1.49
74LS48. • 1.79 74LS 221 • 1.49
74LS73. ' . .75 74LS244 . 1.89
74LS74 . .69 74LS245 . 3.49
74LS75 . .75 74LS367 . .89
74 LS85. 1.49 74LS374 • 1.95
74LS90. .89 81LS97. 2.29

$2.95
4.95
4.95
4.95
2.95
4.95
4.95
5.95
4.95
2.95
2.95
3.95
3.95
3.95
3.95
3.95
2.95
2.95
2.95
5.95
2.95
5.95

10.95
5.95
3.95
3.95

$2.95
3.25
3.95
7.95
4.25
4.95
5.95

11.95
5.49
5.95

16.95
17.95
18.95

JIM-PAK
KITS

JE215 Adjustable
Dual Power Supply

14-Pln Hoot Single-End (Dip Jumper)
16-Pln Hoot Single-End (Dip Jumper)
24-Pln I-FootSingle-End (Dip Jumper)
40-Plnt -Fect Single-End(Dip Jumper)
14-Pln I-Foot Double-End (Dip Jumper)
16-Pln I-FootDouble-End (Dip Jumper)
24-Pln Hoot Double-End (Dip Jumper)
40-Pln Hoot Double-End (Dip Jumper)
14-Pln 3-Foot Double-End (Dip Jumper)
16-Pln 3-Foot Double-End (Di p Jumper)
0825P- 4 Foot- 0825P (Cable Assembly)
0825P- 4 Foot - 0825S (Cable Assembly)
0825S - 4 Foot - 0825S (Cable Assembly)

GRAB BAGS
Ceramic Disc. Capac~ors . . . . . . . (1DO)
Mylar Capa c~ors (60)
Electrolytic Capac~Of s , . . (60)
TantalumCapac~ors (40)
SiliconDiodes (l N914/1 N4148) (100)
TTL Series Integrated Circuits (50)
Li nearIntegrated Clrcuhs . . (3D)
Assorted LEOs .(100)
Miniature TrimmerPots. . . (3D)
1/4 Walt ResistorAssortment . . . . .. (200)
1/2 Walt Resistor Assortment . . . . . . . ... . (200)
MiniatureSlideSwhches . . . . . . . . . . . . .. (25)
Heat Sinks Assortment (30)
Transistors Plastic/Power . . . . (100)
Chokes, Coils andInductors (50)
3·8 TerminalSolder/ ScrewType . . (40)
Spacers, Standoffs, Insulators, (150)
Washers and Spacers , . . . (200)
LU9S. Crimp On ' , (100)
Hardware Mix - Nuls, Screws, etc ' (500)
1 & 2Walt Resistor Assortment . . . .. (100)
7-Segment Displays , . (50)
Toggle, Roc ker, Push 8ulton Sw~c hes (40)
UTest & Sort 3/8 " Potentiometers (100)
1 & 3 Amp SiliconRectifiers (Diodes) (1DO)
Shrink Tubing- Assorted I " pieces . . . . . (200)

G8100
GB10l
GB102
GB103
G8107
G8108
G8109
G8110
G8113
G81 16
G8117
G81 20
G8123
G8127
GB137
GB1 39
G81 40
G8141
G81 45
G8147
G8154
GB162
G8165
G8173
G8175
G8177

DJ·14·1
OJ·16·1
OJ-24-1
OJ-40-1
OJ-14-1-1 4
OJ-16-1-16
OJ-24-1-24
DJ-40-1-40
OJ-14-3-14
OJ-16-3-16
0825P-4-P
0825P-4-S
0825S-4-S

JE215 Adj . Dual Power Supply Kit (as show n) .• $24.95

JE730 JE701
JE200 5Y1 Amp Regulated Power Supply K~ . .$14.95
JE205 Muhi-Yohage 80ardK~ (Adapts 10 JE200). . . . . . 12.95
JE21 0 5-15Y / .5-1.5 Amp Re9ulatedPowerSupplyKh 19.95
JE212 Ne9. 12YOC Adapter 80ard Kh (lorJE610) . 9.95
JE215 Adjustable Powe' Supply K~ (Pictured above center) . 24.95
JE300 O ig ~a l Thermometer Kh . . . . . . . . . . 39.95
JE305 Solar Celi Panel K~ , 39.95
JE600 HexadecimalEncoder Kh. . . . 59.95
JE610 ASCII EncodedKeyboard K~ . , . . . . . .. . . . . . . . . . . . . 79.95
JE701 6-Digh (.300'" Clock K~ (Pictured aboveright) . . . . 19.95
JE730 4-Digh (.357"') Clock Kh (Pictured aboveIe"! ' , 14.95
JE747 6- 0ig ~ (.630") Clock Kh . . . 29.95
JE22068 Function GeneratorK~ (Picturedbelow right) . 19.95

DIP JUMPERS AND CABLE ASSEMBLIES

Gen eral Description : Th e JE2 15 is a Dual Power
Supp ly with ind epende nt a djus ta b le positive a nd nega ­
t ive outp ut voltages. A se parate adjust me nt for each
of t he supp lies pro vides th e user un limite d a p plicat io ns
for Ie c urrent vo ltage require ments. T he supp ly ca n
als o be used as a genera l a li-pu rpose va r iab le po w er
sup p ly. FEA TUR ES :

• Ad justab le re gu la ted power su pplies,
p os . and neg. 1.2 VD C to 1 5 V D C.

""'- • Po wer Output (each supply) :
5VDC @ 5 0 0mA. 1OVDC @ 75 0mA.
12VDC @5 00mA. and
1 5 V D C @ 175mA.

• T w o , 3 -te rm i nal adj. IC r eg u l at o rs
with t hermal overload protecti o n.

• Heat sink r egul ato r coo li ng
• L E D " o n " in di c at or
• Pri n t ed B oard Construction
• 1 2 0VAC input
• S ize : 3 -1/2"w x 5 -1/ 16 " L x 2 "H

7400 2/.85 7490 • .85
7402 2/.85 7493 . .85
7404 • 2/.85 74100. .. 2.25
7406 . 2/ 1.19 74109 . . 2/1.1 9
7407 . 2/1.19 74121. .69
7408 · 2/.89 74123. .99
7410 • 2/.85 74150. .1.95
7414 .99 74154 . .1.95
7417 : 2/1.10 74157 . .99
7420 2/.85 74161. . 1.19
7447 .1.19 74164 . .1.59
7474 •69 74174 • . 1.59
7475 •79 74175• . 1.49
7476 .69 74192• . 1.19
7485 • .1.19 74193 . . 1.19
7486 . 2/1.19 74367• .99
7489 2.99 74393 . .1.95

POTENTIOMETERS

I I

3/4 Watt @ 70'C
2 Watt @ 70'C 15 Turn Pot .

7/8 " Slotted Shaft Li near Taper
Lin ear Taper 100 Ohm . 500 Oh m.

1K. 5K. 10K. 25K. SDK. tx. 5K. 10K. 50K .
lOOK. 1 Meg lOOK. 500 K. lM e g
eMU ... . .. $2.95 B30P ... . . . . $1.79

DATA BOOKS JPTTL Jim-Pak7400174LS TTL $3.95
JPC ML Jim-Pak CMOS/Linear 4.49
JPM PO Jim-PakMicro.lOisplay 3.95
30001 NationalCMOS 6.95
30003 National Linear 9.95
30005 NationalTTLLogic 9.95
30009 Intersil 7.95
10400 Intel Component 10.95

IW CMOS ~
4000 .55 4030 .75
4001 .55 4040 1.79
4002 .59 4044 1.39
4006 1.49 4046 1.95
4009 .79 4047 2.75
4010 .79 4049 .79
4011 .55 4050 .89
4013 .79 4051 1.59
4016 .79 4066 .95
4017 1.39 4069 .69
4018 1.39 4070 .75
4020 1.39 4071 .69
4023 .49 4081 . .59
4024 1.19 4093 . 1.19
4027 .79 4511 • 1.95

CONNECTORS

DB25P D-S ub m in ia t u re P lu g 3.95
DB25S D-Su bm iniatu re Soc k e t 4.95
DB51 226 Co ver fo r DB 25P/S 2.25
22/44S E P .C . Edge 2.95
UG 88/U BNC Plug 2.19
UG89/U BNC Jac k 3.95
U GI75/U UHF Adapter .59
S0239 UHF Pan e l Re ep. 1.49
P L2SS UHF A d a pter 1.95
P L259 U HF P lug 1.95
UG 260/U B NC P lu g 2.39
UGI094/U B NC BUl khead Re e p . 1.49

IW LINEAR ~
L M301N. .59 L M7805T 1.75
L M305H. 1.39 L M7812T 1.75
L M307N . .75 L M7815T 1.75
L M308N . 1.19 L M380N . 1.49
L M309K. 2.25 L M384N . 2.49
L M 310N . 2.69 L M555N . .69
LM31lN . 1.49 LM556N . 1.49
LM317T . 2.29 L M565N . 1.95
L M318N . 2.95 L M566N. 1.95
L M 319 N •• 2.95 L M567N . 1.79
L M32O K-5. 2.25 L M723N. .79
L M7905T 1.75 L M741N. .65
L M7912T 1.75 L M 1310N 2.95
L M7915T 1.75 L M14SSN .99
LM 323K . 5.95 LMI488N 1.59
LM 324N . 1.29 L M1489N 1.59
L M 337T . 2.29 LMI800N 4.49
LM 339N. 1.29 76477N . . 3.95
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where neee ssar v to make a point more
clear to the user. A large-sized schematic
d iag ra m is supplied ~'i e pa rate l y and is
broken up into seve ral smaller schematics
by functio n: those arc gene rator loop and
lockout. signal shaping and output cir­
cuitry. frequency multipl iers . and power
supplies and VCF contro l. The schematic
also contai ns the parts list. which identi f­
ies the parts and provides the B&K part
number for eac h item. A list that de­
scribes the function of all the IC s is also
pro vided .

There is a list of author ized serv ice
ce nte rs pro vide d that indicates where
both in and out of warranty serv ice is
ava ilable: the unit comes with a one yea r
limited warranty .

The genera tor measures 5 x 12 .5 x
II inches and weighs 10 pounds . Power
requ irements arc 10011 20/220/240 volts­
AC. 50/60 Hz. 30 watts . An interes ting
bail-type handl e that firmly locks into
several position s is provided for carry ing
the unit. as well as for eleva ting it when it
is used on the bench .

If you have been consideri ng. but put­
ting off the purchase of a sweep/function
generator, why not investigate the fea ­
tures to be found on the B&K -Prec ision
model 3030 sweep/function generator? It
may be exac tly the unit you have been
lookin g fo r. Th e model 3030 sweep/
function genera tor carries a suggested list
pr ice of S645 .00 . R-E

Bytewriter
Daisy Wheel

Printer

CIRCLE 102 ON FREE INFORMATION CARD

Bytewr iter Daisy-Wheel Printer

OVERALL I I I I I I I
PRICE

EASE I I I I I I I I
OF USE

INSTRUCTION
MANUAL

PRIC);; I
VALUE

1 2 345 6 7 8 9 10

~00.p

CO~B IN I NG T HE L ATEST TECH NO LOGY IN

electronic typewriters with that of the
microcomputer. the Bytewriter dai sy­
whee l printer from By tewriter ( 125
Northview Rd . . Ithaca. N .Y . 14850 ) is a
rock -bottom pri ced printer ca pable of

producin g " letter quality" hard copy .
The uni t. which is priced at $795 plus

535 for the connecti na cab le . functions as
both a da isy-wheel ~printe r at 8 to 12
c harac te r s-per- seco nd. a nd as an
elec tronic self-correcting typew riter. As
we ' ll show . the flexibili ty of that arra nge­
ment far exceeds the co nvenience of the
typical printer and/or termin al used with
personal comp uters.

Ma ny mod ern typewriters now usc
daisy-wheel printer mechanisms. Early
typewriters used indi vidu al typc bars that
moved upwards to strike a ribbon. print­
in g a charac ter. The more mode rn
Select ric-sty le mechanisms use a round
typin g element abou t the size of a go lf
ball . The ball is covered with ra ised
charac ters. Wh en a typewrit er key is
struck the ball is pos itione d so the app ro­
pr iate character faces the ribbon: that is
done almos t instantl y. When the ball is
posit ioned proper ly. the ball strikes a rib­
bon. printing the charac ter. The mech­
anism works we ll. but it' s so complex that
someo ne once claimed that " The Selec­
tri c is a triumph of ma rk eting ove r
enginee ring .':

The daisy whee l. which was deve loped
origina lly for computer-co ntro lled print­
ing . is a circular device with the charact­
ers located on flexible " peta ls"'-the
who le arra ngement somew hat resembl es
a daisy fJ o~er. and hen ce the name.
When a key is struck . that inform ation is



sent to a microproces sor tha t is part of the
daisy-whee l mec ha nis m . Th e micr op­
rocessor de term ines which character was
selected and pos itions the da isy whee l
properly . A ham mer then strikes the
appropria te pe ta l. which in turn strikes a
ribb on cau sin g a character to be print ed .

The daisv whcc ls mec hanica l mech­
anism is rud imentary compared to that of
the typcbar and Selectric printers: most of
the work is do ne by the microprocessor.
which co ntro ls character se lection. spac­
ing . and eve n multiple keybo ard s .

Beca use a da isy-whee l type writ er is
electronic . it is easily ada pted for use as a
computer pri nter. That is prec ise ly what's
done in the Bvtewriter. Th at printer is
based on the Olive tti Praxis 30 self­
correct ing po rta ble elec tro nic typewrit er.
T ha t unit typ es a t 10 - . 12- . o r 15­
charac ters -pe r-inch (switch select able)
and is supplied with a 10 pit ch daisy-type
pri ntw hcc l, a linecord . and a carrying
case. Printw hee ls are availab le in many
different typ e styles .

In addi tio n to the usu al elec tro nic­
typewriter funct ions . the un it also fea­
tures a . ' two-level" keyboard . The first
level is a sta ndard typewriter. the second
level prov ides man y of the spec ial sym­
bo ls used in languages othe r than Eng lish .
T hose include . for exa mp le. the acce nt
marks of Fre nch . the inverted ques tion
mark and the tilde-accented "n" and
" N " of Spanish. Those spec ial symbols

are substituted for some of the less-often
used typewrit er symbo ls and charac ters
such as + . = . Y2 . Yol . etc . Th e levels are
sw itch selec table and the user can sw itch
from one to the other at will.

As the printwheel is alrea dy micro­
processor co ntro lled . all that ' s need ed to
make the Praxis 30 funct ion as a co mpu­
ter prin ter is an appro priate inter face .
What Bytewriter has done is to insta ll a
Cc ntro nics-co rnpa tablc parallel interface
direct ly into the typewr iter . cre ating a
dai sy- w hee l co m bina tio n typ e writ er/
printer. Th e interface is installed inside
the typew riter. and the only obv ious sign
that its there is a small co nnec tor added
to the right side of the machine for the
co mputer' s co nnec ting cable . Also insid e
the typewriter is a DIP switch package
co ns isting of four SP ST sw itches. Three
of tho se ~w itches are used to se t the cor­
rect spac ing for 10-. 12- . or 15- ch aracter­
per-inch printwhe el s. the fourth can be
used to defeat the auto matic linefeed after
the carriage return . if desired. Th at fourth
sw itch thus allow s the pr inter to be used
e ithe r w ith co mputers that o ut put a
lincfccd after a carriage return . or tho se
that output only a carri age ret urn. req uir­
ing the printer to provide the linefeed .

Th e interface also provides a self-test
mode . If yo u send a CON T RO L -T fro m the
co mputer (use an LPRINT fro m BASIC. or
its equiva lent) the device will print a
sma ll di spl ay of its und erlin e and tab

capabi lities. as we ll as the co py rig ht
notice . Alternately . the self- tes t can be
ge nerated by ju mper- wiring a co nnec tor
plug. but since the plug is diffic ult to
obtain fro m many local electronics- part s
stores . and since wiring that tinv co n­
nector isn ' t all that easy, one wonders
why the jumper instruct ion s are included
at al l.

Th e nice part abo ut the unit is that its
use as a co mputer printer does not in­
terfere with its use as a typewri ter. and
vice versa. Th at allow s for great flcxibi l­
ity in wor d processing . Forexampl e , as­
sume you are printing a for m letter. bu t
eac h per son and their address is listed
only on a print out. not stored in the com ­
put er w here it ca n be au tomat ically
merged by a m ai li ng-li st pr og ra m .
Th ere ' s no need to first enter the names
and add resses in the co mputer before
printin g the letter s. You simp ly positi on
the pap er . type the names and addres ses
manu ally. and then key the computer .
which type s the body of the letter.

Here ' s another exa mple : Assume you
have wr itten a report on yo ur word pro­
cessor. and have ju stprinted it out. Rea d­
ing it over. you discover you ' ve mis­
spelled a word . With thi s unit there ' s no
need to correct the co mputer- store d ver ­
sion and repr int the entire doc ume nt. In­
stead . simply position the pri nthead over
the incorrect ch aracters and remove them

continued Oil page 82
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"Ifyouregoing tolearn
electronics,you might
aswell learn itright!"

"Don't settle for less.
Especially when it comes
to career training. ..because
everything else inyour life
may depend on it That's
why you ought to pick ClEf"



Accredited Member National Home Stud y Council

Age - .Phone (area code) _

Check box for G.I. Bill information: 0 Veteran 0 Active Duty

MAILTODM:

D YES ... I want the best of everything! Send me my FREE Cl E school
catalog - including details about the Associate Degree program - plus my FREE
package of home study information. RE-4X
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Apt. _

Assoeiate Degree
Now, CIE offers an Associate in

Applied Science Degree in Electronics
Engineering Technology. In fact,
all or most of everv CIE Career
Course is directlv -creditable
towards the Associate Degree.

Send for more details
and a FREE sehool
eataIog.

. Mail the card today. If It's gone,
cut out and mail the coupon. You'll
get a FREE school catalog plus com­
plete tnformatton on independent
home study. For your convenience
we'll try to have a cm representa-'
tive contact you to answer any ques­
tions you may have.

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

Piek the paee that's right
for you•

cm understands people need
to learn at their own pace. There's no
pressure to keep up .. . no slow
learners hold you back. Ifyou're a
beginner, you start with tile basics.
Ifvou alreadv know some elec­
tronics, you move ahead to your
own level.

Enjoy the promptness of
em's "same day" grading
eyele.

\Vhen we receive your lesson
before noon Monday through Satur­
day, we grade it and mail it back­
the same day. You find out quickly
how well you're dolngl

em ean prepare you for
your Fee Lieense.

For some electronics jobs, you
must have your FCC License. For
others, employers often consider it a
mark in your favor. Either way, it's
government-certified proofofyour
specific knowledge and skills!

More than halfofCIE's courses
prepare you to pass the government­
administered exam. In continuing
surveys, nearly 4 out of 5 cm gradu­
ates who take the exam get their
Licenses!

r----------------- I

• C IE Cleveland Institute of Electronics, Inc.
1776 East 17th Street. Cleveland, Ohio 44114

I•I
• Prtnt Name _

•

Address

City _

• State -LZip, _

•••

Meet the Eleeironies
Speeialisis.

When you pick an electronics
school, you're getting ready to invest
some time and money. And your
whole future depends on the educa­
tion you ~et in return.

That s why it makes so much
sense to go with number one . . .with
the specialists . .. with CIE!

There's no sueh thing as
bargain edueation.

Ifyou talked with some ofour
graduates, chances are you'd find a
lot ofthem shopped around for their
training. Not for the lowest priced
but for the best. They pretty much
knew what was available when they
picked cm as number one.

We don't promise you the moon.
We do promise you a proven way to
build valuable career skills. The cm
faculty and staff are dedicated to
that. When you graduate, your di­
ploma shows employers you know
what you're about. Today, it's pretty
hard to put a price on that.

Beeause we're speeial­
isis. we have to stay
ahead.

At cm,we've got a position of
leadership to maintain. Here are
some ofthe ways we hang onto it. ..

Ourstep-by-step learning
ineludes "hands-on"
training.

At ClE, we believe theory is
important. And our famous
Auto-Programmed" Lessons teach
you the principles in logical steps.

But professionals need more
than theory. That's why some of our
courses train vou to use tools ofthe
trade like a 5 ":.lHz triggered-sweep,
solid-state oscilloscope you build
yourself-and use to practice trouble­
shooting. Or a Digital Learning
Laboratory to apply the digital theory
essential to keep pace with electronics
in the eighties.
Our speeialisis offeryou
personal attention.

Sometimes, you may even have
a question about a specific lesson.
Fine. Write it down and mail it in.
Our experts will answer you
promptly in writing. You may even
get the specialized knowledge ofall
the crn specialists. And the answer
you get becomes a part ofyour per­
manent reference file. You may find
this even better than having a class­
room teacher.

~ou'veprobably seen ad­
• ~ertisements from other

eleeironies sehools.~Iaybeyou
think they're all the same.
'Ihey're not:

CUEisthelargestbmdepen­
dent home studf sehool bm the
world that speelalizes exelu­
sively bm eleeironies.
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For 535.50

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 inst ru­
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 mA
DC, one megohm, +200·C. Battery Test provision.
Meter OFF position. Temperature scale (special
probe optional).

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

$39.95

Want full tec hnical deta ils and a de monstration? Call toll-free, 1-800-523-3696, for the VIZ distributor near you.

Look to VIZ for value~ quality, availability.
Over 70 instruments in the line- PLUS full accessories.

VIZ Mfg . Co., 335 E. Price St., Philadel phia, PA 19144

CIRCLE 11 ON FREE INFORMATION CARD
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THE MODEL CP100S from Cobra-Dynascan features a range of 600 feet , auto-redial, and answer and
originate capability.
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on/off/s tandby switch. etc . More com­
plicated models include other feat ures
such as an "intercom call" and "secur­
ity" . The sec urity feat ure is used to pre­
vent unauthorized use of your phone line .
Manufactu re rs routinel y offe r th eir
phones in a var iety of operating frequenc­
ies . but it is possible that an indi vidual
near yo u co uld use ano the r co rdless
phone or other type of comm unications
equipment. and' ' tap" into your line. If
your co rdless pho ne does not have a
securi tv feature . it is recommended that
you disconn ect the un it from you r phone
line whenever you will be away from
home for any length of time.

As mentioned earl ier. a pushbutton
keypad is provided for dialing on those
unit s that offe r dial-out capability. Quite
often . the # or * key is used for an auto­
matic redial function: pressing the appro­
priate key will cause the phone to redial
that last num ber called- handy wheneve r
the line is busv.

Nearly all of the cordless phones on the
market use standard dupl ex transmission .
allowi ng either party to speak at any time:
a few less expensive models operate in the
simplex mode. like a walkie-talkie or CB
rad io. and only one person can talk at a
time. Also. with very few exceptions .
today' s cordless phon es use FM. That
allows the unit to operate with much less
static and interference. alth ough a com ­
pletely static-free cordl ess phone . at this
time at least. does not exis t.

Because the base transpond er usually
uses the AC wiri ng in your home to trans­
mit its signal. the structure of your house .
as well as how it' s wired. can have a

significant effect on your recepti on . If
vour AC lines are enclosed in metal con­
duit. you' ll have quite a bit of troubl e
gett ing a wort hwhile signal to the hand­
set. A lum in um- backed in sul ati on in
walls and attics will also impede the sig­
nal somew hat. as will co ncre te and brick
struc tures. Man y phone manufacturers
r e c ommend u sin g a 2 5 foo t AC
extension-co rd on the base if you have
trouble with recepti on caused by those
factors. Lay out the ex tension cord along
a wa ll or. better yet. along two wa lls that
are at right angles to eac h other.

Locatin g the base as high up as possible
will help imp rove recept ion . According
to many manu facturers. the higher the
base unit. the better the reception . Avoid
plac ing the base un it in basem ent s or
other parts of your house that are below
ground level.

Obviously . since cordless phones use
RF signals for communication . some in­
terference problem s may result when two
or more unit s arc used in close prox imity
to one another. Several manu facturers
offer as many as five different channel
selections to help avo id that probl em . The
freque ncy se t is not user adjustable .
however. and. at least so far. avoiding
such interferenc e is mostly a hit and miss
affair. If. when you brin g the unit home.
yo u noti ce yo ur nei ghbor ' s cordless
phone is also operating at or near your
frequency . the only reco urse you have is
to bring the unit back to the store and try
anothe r one . As cordless phones become
more popular. the seriousness of that
prob lem will increase rapidl y. Already .
some manufacturers are petiti onin g the

FCC to ope n more fre que ncies fo r
cordless-phone usc.

It' s diff icult to requ est spec ific fre­
quency sets from the manufac turer. and
eve n more difficult to order the base unit
and handset separa tely. There may be an
occasion when you may wish to have
more than one base unit or hand set on any
one line. Kee p in mind. however . that
you cannot operate more than one handset
with the base stat ion at anyone time. As
the majority of models use FM. the hand­
set with the stronge r signal would simply
capture the base sta tio n. effect ive ly
cutting out the other rem ote completely.

What does the phone company have to
say about cordless phones? After all. by
using a cordl ess . you are bypassing the
need for installing and wirin g extension
phone s. which is one of their primary
sources of income. Simply stated. the
teleph one company cannot do a thing.

Ove r the past few yea rs. Congress and
the FCC have passed new laws and regu­
lat ions gove rni ng the use of privately
made equ ipment on com mon-carrier lo­
ca l and long distance phone-lines. Since
1977 . it has been legal to ow n and connect
your ow n commerc ia lly manufactured
and FCC-a pproved pho ne or ph on e
access ory. As of this writing . the FCC has
ruled that all phon e companies must "un­
bundl e " their rates. that is. they must
itemi ze your phone bill into service. rent­
al. wiring. and other important catagor­
ies . Thu s. you may be able to reduce your
month ly charge for phone rent al by as
much as 50% by using your ow n phone­
cordless or not-meanin g a yea rly sav­
ings of about $25 to S I00 .

The phone com pany does require (le­
gally) that you notify them wheneve r you
place a new phon e or phone accessory
onto their line. All vou need to do is call
up the customer service offic e (or other
number so design ated in yo ur phone
book). tell them you have installed a cord­
less phone per the instruc tions packed
with the unit. and read off the make.
model. FCC reg istra tio n num ber. and
Ringer equiva lent num ber. All of that
inform ation should be stamped on the
base unit. or clearlv marked on the box or
instruction booklet .

Keep in mind that no additional charge
or fee is required when you ow n a cord­
less phone. and . since there is little or no
extra wiring involved . you save yourse lf a
service call and any monthly extension­
wiring fec as well .

What's available
The following is a rundown of all the

major cordless-phone manufact urers. and
their models that are curre ntlv on the mar­
ket. Remember that models come and go.
so consult with vour local dealer to ~ee
what's curre ntly avail able. Th e pric e
given for each model is the manufactur­
er's list price: the price you pay may vary
from dealer to dealer.
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Electra FF-550 $219 .95 1.7/49 600 Yes Yes Pulse Duplex FM Answer No
Ori

Electra FF-1550 $279.95 1.7/49 600 Yes Yes Pulse Duplex FM Answer! Yes
Ori

Electra FF-3050 $239 .95 1.7/49 600 Yes Yes Pulse Duplex FM Answerl No
Ori

Electra FF-3500 $329 .95 1.7/49 600 Yes Yes Pulse Duplex FM Answer! No
Ori

Electra FF-4000 $349 .95 49/49 600 Yes Yes Duplex FM Answer/ No
Orig

Pathcom Pacer $219.95 1.7/49 1000 Yes Yes Pulse Duplex FM Answer/ No
7800 Ori

Pathcom Pacer $229.95 1.7/49 1000 Yes Yes Tone Duplex FM Answer/ No
7800T Ori

Pathcom Pacer $239 .95 1.7/49 1000 Yes Yes Pulse Duplex FM Answer No
7800D (Nine- Orig

Number -
Memo

Pathcom Pacer $299 .95 1.7/49 1000 Yes Yes Pulse Duplex FM Answer/ Yes
9800 and Orig

Tone
Pathcom Pacer $329 .95 1.7/49 1000 Yes Pulse Duplex FM Answer/ Yes

9800D and Orig
Tone
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Cobra-Dynascan
Cobra . well known for its citizens'

band radios. has come out with four
cord less -phone models . The least ex­
pensive is their CP I55. an answer-only
phone . That model has neither security
nor interco m features .

The o the r mod el s . th e CP I 00S.
CP200S. and CP2 105 . are all essentially
identi cal. They all feature auto-redial cir- ·
cuitry . are capable of receiving as well as
making calls from the handset. and use
pulse dialing . All of them have claimed
ma ximum ran ges of up to 600 fee t.
although the manufacturer stresses that
reception in enclose d areas. such as a
warehouse . is usually limited to about
300 feet.

The o nly d iffe re nce between th e
CP JOOS and the CP2 00S is cosmetic­
the CP I005 has a two-way-radio- styled
handset. The CP2 IOS has all the feature s
of those two models. but also include s an
intercom feature . That feature allows the
user to disconnect the base unit phone
from the line and use the handset and base
unit as a wireless intercom system.

Electra-Bearcat
Elec tra has six .. Freedom Phone"

model s to choose from. perhaps the most
extensive line on the market. Available
are units that range all the way from the
pocket-sized FF-3500 to the fully multi­
plexed . mult i-featured model FF-4000 .

Electra's most basic model is its FF­
200 , an answer only unit. The estimated
reception range of that phone is about 300
feet. It includes several features that are
found in all of thi s company's unit s.
Those are a call button mounted on the
base unit . a volume switch. and a securit y
feature that automatically engages when
the handset is placed in th e ba se 's
recharging cradle .

Up the ladder we find two nearly iden­
tical models. the FF -550 and the FF­
1550 ; both use Princess-Phone-type styl­
ing . The biggest difference is that the
FF-1550 comes with a separate handset
recharger in addition to the charger built
into the base. Both models have a range of
up to 600 feet and feature auto-redial cir­
cuitry . The FF -1550 also includes a fully
automatic two-way intercom that allows
you to carry on a conversation between
the handset and base without using the
phone lines . Similar to those model si s the
FF-3050 , which uses " military" styling
'and does not have an intercom .

The FF -3500 is a refreshingly different
cordless phone-both the base and the
handset have been down-sized consider­
ably. The handset has a few extra goodies
built into it as well. including a three­
position volume switch. a pulsing light
for dialin g confi rmation . and pushbutton
dial ing with tone confirmation. The FF­
3500 is claimed to have a maximum range
of about 600 feet. ~

Electra 's best is their new FF-4000. a '

TABLE 2-

CORDLESS PHONE MANUFACTURERS

Cobra Communications
A Division of Dynascan Corp.
6460 W. Cort land
Chicago , IL 60635

Electra Co.
300 E. County Line Road
Cumberland, IN 46229

Fracom/Rovafone International
2130 W. Clybourn SI.
Milwaukee , WI 53233

Midland International Corp.
1690 N. Topping
Kansas City , MO 64120

Mura Corporation
177 Cantiague Rock Rd
Westbury, NY 11590

Pathcom Inc. (Pace)
24105 S. Frampton Ave.
Harbor City, CA 90710

Radio Shack
One Tandy Center
FI. Worth , Tx 76102

Universal Security Instruments, Inc.
10324 S. Dolfield Rd.
Owings Mills, MD 21117

Webcor Electronics
28 S. Termina l Drive
Plainview, NY 11803

fully multiplexed 49-MHz/49-MHz unit
that has a claimed range of 600 feet. In
addition. that model boasts a three­
phone-number-capacity automatic redial
system and a three-position switch for 10
pulse-per-second (normal) . 20 pulse-per­
second , or Touch-Tone dialing . A coded
security system helps ensure that only
your handset will be able to access your
base .

Fracom/Rovaphone
This company's Rovette feature s Trim­

Line-like styling and allows you to either
store the base unit and handset on any flat
surface like most other cordless models.
or hang it up on a wall.

The unit uses pulse dialin g and has an
estimated maximum range of 300 feet. In
addition. the unit includes auto-redi al cir­
cuitry and pager-call buttons on both the
base unit and remote . An intercom switch
allows a phone connected to the base to
communicate freel y with the remote .
bypassing the phone lines.

A unique feature of that cordl ess is that
its base has no visible recepti on antenna.
Instead. the antenna is encased in the
coiled cord that attach es the base unit to
the modul ar phone jack on the wall .

The company also offers the Ro vette 2 .
which is similar to the Rovette but offers a
600-foot range .

Midland
Midland offers three cord less-phone

models. All feature pushbutton pulse di­
aling. auto-red ialing. a call button to page
handset users. and slim styling. In addi­
tion . all are answer/originate models.

The model 80 -200 has a range of up to
60 feet. The model 80 -250 has a range of
up to 600 feet. The top-of-the-line mode l
80 -300 also has the 600-foot range of the
80 -250 but adds intercom capability and a
security feature; it can also store up to
nine pre-programmed numbers for auto­
matic dialing .

Mura
Mura Corpora tion has trimmed down

its cordless-phone line and offers two
moderately priced full-duplex versions­
the MP 600 /601 and the MP5 10/5 I I . Pre­
viously. Mura had been offeri ng severa l
AM simplex-type units , but those have
recently been discontinu ed .

The MP5 10/51 I has a maximum effec­
tive range of about 150 feet. It offers
auto-redia l and pulse dialing . but has no
intercom or security feature. The MP600/
601 has a maximum range of 600 feet .
auto-redia l. and a security feature. Unlike
most other cordless units . that one does
not have a recharging unit built into the
base . Instead . a coi led-cord battery char­
ger plugs into the handset; that recharger
will recharge the handset eve n when it is
in use . The base unit can then be hidden
away in a close t, behind a bookself', or
even in an attic .

Pathcom (Pace)
Pathcom offe rs two of the more ad­

vanced lines of cordless phones currently
on the market. Their 7800 series consists
of three models. The base model Pacer
7800 offers pulse dialing. paging from
base to handset. automatic redial. and a
security feature . The Pacer 7800T adds
true Tou ch-Ton e dialing. Their Pacer
7800D offers pulse dialing, but features a
nine-phone-number memory for auto­
matic dialing .

Unl ike most other manu facturers .
Pathcom allows you to order base units
and handsets separately . allowing you to
have more than one remote for each base .
or vice versa. (Remember . you cannot
opera te more than one handset with a base
at a time .)

Pathcom's top-of-the-line model. the
Pacer 9800. has evcrv thinz the Pac er
7800 has. as well as a 'pers~nal wireless
intercom, call forwarding (where avai l­
able from the phone company). and has
switch-se lectab le pulse or Touch-Tone
operation. The wire less intercom feature
allows one user to screen calls at the base .
call the other user with the handset. and
speak to him or her over the intercom
system before passing the incoming call
to the handset. Also . while most cord less
phones have a provision that allows the
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FREQUENCY MULTIPLIER
FOR YOUR COUNTER

Here's an easy way to add low-frequency accuracy-and speed­
to your counter. No modifications are required.

GARY McCLELLAN

FOR YEARS T HERE HAVE BE EN PLENTY OF

devices like prescalers ava ilable to extend
the high-frequency range of the average
counter. But for those of us who work with
audio frequenc ies , the selection of add -on' s
hasn't been so great and that can cause a
problem when you try to measure some­
thing like a 20- Hz signal accura tely.

Most of the time the counter reads ' '20 ,"
but it frequen tly j umps to " 19" or " 2 1."
That' s a total of 10% error (5% above, and
5% below) , and not very goo d if you' re
trying to get a precise reading . The usual
solution is either to use a cou nter that has a

ten-second tirnebase, or that has perio d­
measurem ent capability . Such counters are
usu all y fairl y ex pe ns ive, thou gh . But
wait-there 's a far-lower-cos t so lution to
the problem, and it requ ires no mod­
ifications to your counter!

T he audio -fre que ncy multipli er de­
scribed here allows you to measure signals
from 10Hz to 40 kHz accurately and quick­
ly using your existing counter. The multi­
plier is a little box that goes betwe en your
test cable and counter. With it you can mul­
tiply the frequency of the incoming signal
by a factor of ten or a hundred for eas ier
reading. Now, the 20-Hz signal mentioned
earlier can be read on yo ur co unter as
" 20.15"-a hundredfold, improvement in

resolution .
The frequency mult iplier offe rs a

lot more than increased accuracy .
It will give you readings more

quick ly than a counter with
a ten-second timebase . My

expensive "system -type"
counter will display fre­
quency values every 20

seconds, and invariab ly,
the first read ing will be

wrong . It' s usually bette r
to allow three readings
for best accuracy-and

that takes a full minute!
By contrast , the fre­

quency multiplier will
give an accurate

readin g of a

20-Hz signal within ju st six seco nds-and
that includes the two-second update time of
the typical inexpensive counter. Further­
more, the circuit responds to small changes
faster than my expe nsive counter. and the
speed increases as the freq uency being
measured does . If you hate to stand arou nd
and wait for the display on an expensive
counter to be updated , you' re bound to like
this device .

Many expensive counters have per iod­
measurement cap abi liti es , which means
fast , accurate , display of time , but some
calculation is needed to con vert that figure
to frequency . Th e freque ncy multiplier
gives a direct readout of frequency without
time-consuming calc ulations. (To be fair ,
tho ug h , if the sig na l freq uency is not
stable-if it j itters a bit-the figure derived
from the period measurement will be more
accurate.)

It' s tough to estimate project cos ts these
days, but you should be able to build the
frequency multiplier for under $ 15; qu ite
possibly for under $ 10 if you have a well- .
stocked junk box. Costs are kept down by
using common, low-cost Ie's and parts.
There' s one board to "stuff ," with four
Ie's on it, and little else . The board is in­
stalled in a cabinet along with a few more
parts, and that is about all there is to it. The
prototype was built in one afte rnoo n, and
there is no reaso n why you can' t build the
frequency multiplier about as quickly .

How it works
The frequency multiplier is basically a

PLL (Phase Locked Loop) circuit, and is
similar to the Programma I synt hes ized
pulse-generator fea tured in the October
1980 issue of Radio-Electronics . Many of
the same Ie's are used, and the circu it de­
sign is similar , but the thumbw hee l switches
are replaced by a single switch for x 10 or
x 100 output. Also, the input signal re­
places the IOO-Hz reference used in the Pro­
gramma I . Refer to Fig . I as we look at how
the frequency multiplier works .

Low-frequency signals appearing at the
input pass through the GA IN potent iometer.
RIO 1, which permit s the frequency multi-
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plier to handle a very wide range of signa l
levels. Then. the attenuated signal drives
IC I. which shapes it into a square wave.
That signal drives phase detector IC2 .

Another part of the same IC also serves as
a YCO (Voltage Controlled Oscillator) . It
accepts a DC voltage from the phase de­
tector and generates a square-wave signal.
The YCO can generate signals ranging from
under 100 Hz to over 400 kHz without any
switching . From the YCO. the signal-path
branches out.

One branch takes the signal to IC3. a
NAND gate . That gate acts as a switch. and
allows signals to pass to the frequency coun­
ter only when the PLL is locked onto a good
signal. That suppresses the stray readings
you would normally get without an input
signal. or with signals the device can ' t han­
dle. The output from the YCO also drives
two divide-b y-ten counters, both of which

FIG. 1-MULTIPLICATION FACTOR is de­
term ined by number of div ide-by-ten counters
used.

are contained in IC4. The outputs from the
d iv ide rs are se lec te d b y S I 0 I . th e
MULTIPLIER swi tch. The output selected
drives the phase detector , which generates
the DC control-voltage for the YCO . Thus.
a simple PLL circuit. that can genera te
frequencies ten times or a hundred times the
input frequency . is formed.

Let' s look at some of the finer points of
the circuitry . Refer to the schematic dia­
gram in Fig . 2 for details. The shaper amp
consists of a fast CMOS CA3130 op-amp,
ICI . Its high-frequency response is reduced
by C3 so the circuit won' t oscillate . yet will
have flat gain over its IO-Hz to 40-kHz input
range . The inputs of the op-amp are biased
to half the supply yoltage by R I and R3.
eliminating the need for a split (positive and
negative voltages) power supply.

Resistors R4 and R5 set the hysteresis or
" trip" point for the circuit. which is about
350 mY. The output signal is a nine-volt
square wave that drives the phase-detector
portion of IC2 . The phase detector comp ar­
es the signal with that from the MULTIPLIER

switch. and outputs a DC voltage at pin 13
of the IC. That drives a network known as a
loop filter , which smooths out the pulses
from the phase detector . giving a clean DC­
signal.

The YCO input is at pin 9 of IC2, and the
timing capacitor that sets the frequency
range is C5. The YCO output appears at pin
4, and drives both IC3 and IC4 . Resistor R9
and capacitor C7 form another filter to "de­
bounce" the signal from pin I oflC2 (which
indicates that the PLL is locked onto the
signal) so that it can enable IC3-a ' s NAN D

gate whenever a good signal is present at pin
4 of lC2. Resistor R10 is included so that the
charge on C7 won' t blow IC3 when the

power is tumed off. The output of IC3 is
reduced by R I I/R I2 to about 900 mY peak­
to-peak. which is a comfortable level for
most counters . The remaining circuitry con­
sists of a standard CMOS dual divide-by-ten
counter. IC4.

Components

Because most people will want to raid
their junk boxes for parts for the multiplier.
let ' s discuss substitutions . Since most of the
compon ent values aren' t critical. some sub­
stitutions can be made. The exce ptions to
that are resistors RI and R3, which bias the
op-amp . If you have to substitute for them.
you must make sure that the values of both
substitutes are identic al. Another area you
should watch is the loop filter. Try to use the
values indicated for C6. R7, and R8 if you
can. (If you have trouble finding a 1.8K
resistor for R8, you can either combine two
resistors in series or parallel to get the cor­
rect value , or use a 1.5K or 2K one.)

Also. be sure to use a tantalum-type capa­
citor for C6. If you use an electrolytic. with
its higher leakage , the performan ce of the
multiplier will suffer. Finally. C5 must be
220 pF-it sets the YCO range , which is
critical.

Aside from observing those precaution s.
yo u are fr ee to mak e reasonab le sub­
stitutions from your junk box. Remember to
test the parts before installin g them ; that can
save trouble shooting later.

Construction

A PC board will make construction a lot
easier and will help to insure that the device
will work the first time it is tried. You can
also use perforated construction-bo ard, but
be careful with the parts layout-you are
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o« FIG. 2-A LOGIC-HIGH OUTPUT from pin 1 of IC2 indicates that the PLL is locked and allows IC3, a
a:: NAND gate to pass the pulse string from IC2's pin 4.
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Applications
Using the frequ ency multiplier is easy.

board as ide temporarily.
The enclosure comes next. Fig ure 5

shows how the case -mo unted components
can be laid out. One thing we did that needs
comment concerns the input jacks . In our
laboratory , all the connec tors are of the
BNC type. so that's what was used for J101 .
For some applicat ions, though , an RCA ­
type jack is preferable, so J10 2 , connec ted
in parallel with Jl Ol , is of that sort. Use
whatever best suits your need s.

You can insta ll the PC boa rd in the box
using long (about I V2inches) threaded spac­
ers behind S lOI and R IOI. If you can ' t
locate the space rs, use " L" bracke ts to fas­
ten the board to the top of the box . Don't
mount the board in place . ye t, though:
there ' s still a bit of wir ing left to be done.
Refer agai n to Fig . 5 for detai ls .

Start by mounting and wiring the GA IN

pot (RIO I) . Attach one end of a 0 .1 J..l.F
Mylar capac itor (C 101) to the wiper of the
poten tiometer. As ind icate d in Fig . 6, the
ground lug of the pot should be connected
both to the gro und wire coming from the
board and to the case . T he "hot" end of the
control should be connected to the center
connectors of J 10I and J 102. The other end
of C 101 should be connec ted to the board as
shown in Fig. 6 .

Con nect the left-hand (as seen in Fig . 6)
battery wire ( - ) to the switch mounted on
the pot (S 102), and wire a transistor-battery
snap between that switch and the other bat­
tery-pad on the board. Mo unt S 101 on the
case and install the board . Finish up by
attaching PL I0 I to one end of a three -foot
lengt h of thin coa xial cable (l ike RG- 174/
AU) and the other end of the cab le to the
points indicated in the parts-placement dia­
gram all the foi l side of the board . Tack­
solder the shield of the cable to the gro und
plane of the board. Position CIOI so it
doesn't short aga inst any thing .

Check over . your work for shorts and
other potential problem-causers . and cor­
rect anything that' s am iss. Install a 9-vo lt
battery and you ' re ready to go .

.......------- 3 INCHES-------...I"

then a lOOK resistor between it and IC2 at
R7. Move up and install a 1.8K resis tor at
R8. Then , on the other side of IC2, install
two lOOK unit s at R9 and RIO . At the right
edge of the board install a 2.7K resis tor at
RI 2, and a 22K one at Rl l , Stop at that
point and check your work. Correct any
mistakes you may find before goi ng fart her.

Next come the capacitors . Start near IC I
as you did with the resistors and install a
10-J..l.F electrolytic or tant alum capac itor at
C2. Note that the positive side faces R2 .
Install a 47-pF ceramic disc at C3 . Install a
1O-J..l.F electro lytic or tant alum at C I, mak­
ing sure that the positive side points toward
IC4 . On the other side oflC2 install a 15-J..l.F
tantalum capacitor at C6 with its "plus"
sign pointing toward the 1.8K resis tor , R8 .
Then below it install a 220 -pF disc at C5 .
Finish up by installing O.I-J..l.F cera mic discs
at C7 and C4 . Be sure to check yo ur work
after all the capacitors are insta lled .

Install a wire jumper near pin 1of IC2 and
then cut five pieces of hookup wire , eac h
about three inches long . Strip both ends of
the wires , and so lder one to each of the five
pads marked with asterisks in Fig . 6 . The
remaining connections to the board will be
made when it is installed in the box .

Connect S 101 as show n in Fig . 6 and then
finish up the board by installing the IC s.
Install the CA3 130 at IC I. a CD4046 at
IC2. a CD40 11 at IC3, and a MCI45 18 (or
CD45 18) at IC4 . Doub le check to be sure
the Ie' s are installed correctl y: if they ' re in
backwards , they ' ll pro bably be damaged
when power is app lied to the board . Set the

FIG.4-MAKE CERTAIN that IC's and polarized
capacitors are oriented properly. Failure to do so
can cause sensitive parts to be destroyed.

FIG. 3-FULL-SIZE foil pattern for frequency multiplier can be used for making your own PC board.

All res istors 1/4-watt, 5%
R1, R3, R5, R7, R9, R1Q-100,000 ohms
R2-1 mego hm
R4-1000 ohms
R6--1 0,000 ohms
R8-1800 ohms
R11-22,000 ohms
R12-2700 ohms
R101-1 megohm, potentiometer , linea r ta p­

e r with SPST switch (S102)

Cap acitors
C1, C2-10 IJ. F, 16 volts , elect rolytic or tan-

ta lum
C3-47 pF, ceramic disc
C4, C7-0.1 IJ.F , 16 volts, ce ramic disc
C5--220 pF, ce ramic disc
C6--15 IJ.F, 16 volts, tan ta lum
C101--o.1 IJ.F, 100 volts, Mylar

Sem iconduc to rs
IC1-CA3130AE CMOS op-amp
IC2- CD4046 CMOS Pll
IC3-CD4011 CMOS quad 2-input NAND gate
IC4-MC14518 or CD45 18 CMOS dua l syn-

chronous -i- 10 counter
J 101- female BNC connector, chassis -

mount
J102- RCA phono jack , chass is mount
PL101- male BNC con nector
S101-SPDT toggle switch
S102-SPST switch (pa rt of R101)
B1-9-volt transistor batte ry

Miscellaneous: PC board , cabine t (l MB
type CR-332 or similar), 1V2-inch spacers,
9-volt battery snap, battery clip, IC sockets,
wire, so lder, etc.

The following is available from Technlco
Services, PO Box 20HC, Orangehurst, Ful­
le rton, CA 92633: Etc he d and drilled PC
board (MULT). 86 .00. Kit of all pa rts ex­
cluding PC board (MULT-P) is av ailable
for 835.00 from: ABC Electron ics, 2033 La
Habra Blvd ., La Habra, CA 90631 . CA res i­
dents please add 6% sales tax; fo re ign
orders please add 81.00 for s hipping.

PARTS LIST

working with high-gain analog ci rcuitry and
noisy digital-c ircu itry . The PC-board layout
shown in Fig . 3 is idea l for the circuit . and
you may want to copy it eve n if you use
point-to- point wiring .

Start constructio n by installi ng the board­
mounted components . Refer to Figs. 4 and 5
as you proceed. Position the board as shown
in Fig . 4 and leave the board in that pos ition
until yo u are finished with it.

Insta ll an 8-pin IC socket at the IC I loca­
tion. Be sure to orie nt any pin- I identifica ­
tion (notch or dot) on that socket so that it
points up. Then install a 16-pin socket wi th
its pin- I ide ntifica tion pointing down at
IC2. and anot her. po inting right. at IC4.
Finally . install a 14-pin socket at IC3 so it
faces to the right.

With the four IC sockets in place . next
come the resistors . Start at the ICI socket.
Install a l- rnegohm resistor at R2 . and then
a IK res istor next to it at R4 . Move dow n
and install a lOOK resistor at R3 . After that.
install two l OOK resistors at R I and R5. at
the " tai l" end of ICI.

The seco nd batch of resistors is located
around IC2 . Insta ll a 10K unit at R6 firs t.
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FIG. 5-1 V,.INCH th readed spacers are used to attach PC board to top of case.

A reading of " 200 " on the x 10 range will
represent "20 .0" and a read ing of " 2000"
on the x 100 range will represent " 20. 00 . , ­
That will soon become automatic .

The frequency multiplier does have some
limit at ions . For exa mple, the yeO range of
the unit is 100 Hz to 400 kHz. That means
that with the MUL TI PLIER switch set to the
x 10 position , the inpui frequency must be
between 10Hz and 40 kl-lz, since 40 kHz x
10 is 400 kHz-the upper limit of the Ye o.
Simi larly, on the x 100 range you are res­
tricted to a range of 10 Hz to 4 kH z. If you
are not within those limits, there will be no
readi ng on the cou nter .

Beca use the current drain (500 -750 fJ-A)
on the battery is so light , you may wonder
how you' ll know when to change it. Re­
place it when the upper freq uency- limit
starts to drop , and you can no longer get
outpu ts in the 300-kHz to 400-kHz range .
The maximum range will drop with the batt­
ery voltage . Another clue that it's time for
battery repl acement is the multiplier ' s sud­
den ly refusing to multiply. That' s a sure
sign that it' s time to change the battery.

Finally , for those of you who wo uld like
(or need ) more gain, it can be increased
simply by making the value of R4 ( IK)
smaller. Nothing else need be changed . R· E

measurin g is 4-kHz or lower. swi tch the
MUL TIPLIER to x 100.

Here are a few tips that you may find
helpful. When you look at the display on
your counter. remember to ment ally shift
the decimal point one place to the left when
you're using the x 10 range . and two places
to the left when you-re using the x 100 rang e .

X10 S101
- MULTIPLIER

J101 (Ol-----<l>----,

INPUT

J102

\
CASE
GRO UND

Simply conn ect the audio signal to be meas­
ured to JIOI or JI02 and co nnec t PLI OI to
your counter. Set the MULTIPLI ER sw itch to
x 10 and advance the GA IN cont rol until the
counter gives a stable reading . No te that
advancing the control beyond that point will
have litt le or no effect. If you need better
reso luti on. and th e f re q ue ncy yo u ' re

FIG. 6-CONNECTIONS TO CASE·MOUNTED parts . Shield of coax used for output is tack-soldered to
ground foil on bottom of board.

(f)

~
Z
o
a:
f­
o
W
-l
W

Q
o
<!
a:

46



Your Picture Phone should now be nearly complete.
Here's how to finish it, calibrate it, set it up, and use it.

JOSEF BERNARD
TECHNICAL EDITOR

P t 4 BEFORE YOU CAN PUTar your Picture Phone in­
to service. you'll need to buy and install a
telephone coupler. This month wcll look
at those. and show you how to align and
use your Picture Phone. But first. let's
finish up the construction.

When running lines for the AC vol­
tages. twist wires carrying similar vol­
tages together: that will help reduce 60­
Hz hum in the system. Also try to keep the
wires as close to the chassis as possible.
again to reduce hum.

Next. install the telephone adaptor
board. again using standoffs . You can
now proceed with the chassis wiring.
shown in Fig. 16. It's a good idea to
color-code your wires-red for + 5 volts.
blue for +'12 volts. orange for control
signals. etc. That will make wire-routing
easier and also help you in troubleshoot­
ing. should that be required.

Aside from keeping things neat. per­
haps the most difficult part of the chassis
wiring is the ~IO()E switch. S I. Make sure
that all the diodes on the switch are
oriented correctly. and be liberal with the
" spaghetti" to prevent shorts . Thinning
the braid of the shielded cables before

twisting and tinning it may make it easier
for it to fit through the switch lugs.

Note that the use of the OB25-S con­
nector (sec Fig. 17) is optional. but it's a
good idea to install it in case you decide to
use it later. Also, R710 ( 10K) is intended
for use with tape recorders having a LINE

or AUX input. If your recorder has only a
MIC input. use a much higher value-at
least several hundred kilohms.

Your last step should be to mount the
edge connector for the PC board. again
using standoffs. It should be at a level
where the board can plug into it without
touching the components below it. You
will also have to provide a frame and
bracket to support the sides and rear of the
board. Figure 15 (sec last month's issue)
shows you how that can be done (note the
nylon standoffs into which the board
snaps).

Before plugging the PC board into the
edge connector. turn the unit on and
check to make sure that the right voltages
appear at the right pins. If everything
checks out. turn the power off. allow a
couple of seconds for the capacitors to
discharge (you can tell by watching the
front-panel LED's). and then carefully

insert the board into its connector.
Again. turn the power on and. this

time. check for the proper voltages at the
IC-sockets . An ordinary straight pin
makes an ideal probe for the purpose-it
will slip right into the socket hole you're
checking. If everything looks OK, turn
the power off and insert the ICs into their
sockets .

Certain pins on IC23. IC31, and IC47
have to be disabled for timing purposes.
That is done as shown in Fig. 18. by
bending the unused pins up until they
stick out at right angles to the others and
cannot tit int~ the ;ockets.

An inexpensive coupler
Telephone couplers. somct i mcs

known as wiring protectors. arc required
to prevent the possibility of damage to
telephone-company equipment by de­
vices (such as the Picture Phone you built)
that have not been approved by. and reg­
istered with. the FCC. Unfortunately.
homcbrcw equipment-s-even if built fro;n
a kit-s-cannot. at least. not cnsily-s-obtain
FCC approval. and an approved coupler
must be used.

There are a number of couplers that
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FIG. 18-5ECTION5 OF IC23, IC31, and IC47 are disabled by bend ing IC pins up (b) . Pins to be bent are
ind icated by aster isks in c.

FIG. 16-WIRING DIAGRAM for chassis-mounted components and for connections to edge con ­
nector. Be especially caref ul in wiri ng diodes to 51-d.

signals and to translate the ring signal and
o~-hookJoff-hook voltages into relay clo­
sures that will supply the appropriate vol­
tages to the telephone equipment on your
side of it. (You can do almost anything on
your side of the coupler : that' s why it' s
used-to protect the equipment on the
telephone-comp any side from damage .)

The co upler requires tW0 operating
voltages and , if the telephone is going tv
be permanently connected to the Pieture
Phone, those voltages must alwavs be
available . Only a few hundred milliamps
are required , and a suitable supply is
show n in Fig . 20 . It provides - 24-volts
DC to operate the coupl er' s relays, and
117-volts AC at 30 Hz (derived by plac­
ing diode 080 1 in the AC line) to ring the
telephone ' s bell.

The coup ler com es with a cord and
modu lar plug , which is inserted in the
wall jack that your phone would norma lly
connect to (refer back to Fig . 19 .) The
telephone itself is connected to the mod­
ular jack on the rear of the Picture Phone
and the user-side (your side) of the cou­
plerto the " T" and " R" owputterminals
on the Picture Phone ' s telephone adapter
board.

While the power suppl y for the coupler
can be mount ed inside the Picture Phone
(and the 117-volts AC taken from its line
cord befor e the power switch) , the cou­
pler shou ld be mou nted as close as poss i­
ble to the wall jack it will be plugged into .

Be sure to notify your telepho ne com­
pany of the follow ing:

1. The particular line to which you will
be making your connection.

2. The type of jack used (type RJ11 W
in the case of modular wall jacks).

3. The FCC registration number of the
coupler.

4. The ringer-equivalence number of
the coupler.

Checkout and adjustment
Now that you know how to connect the

Picture Phone to the phone line in a per­
fectly legal fashion , it' s time to make sure
that it works properl y and to calibrate it.
(If you run into prob lems, skip to the
section on troubleshooting .) Perform the

and the teleph one company 's modu lar
telephone jack . Note that only the tip
(green ) and ring (red ) leads are used .

The coupler is designed to pass audio

FIG. 17-REAR PANE L of Picture Phone.
Circu it-breaker reset is located above line cord
at left.

will do the job for us available from var­
ious manufact urers: the one we ' ll use as
an exampl e is the Elgin Electronics model
EWP / 30A Voice Co upler , which costs
about $85 (see the Parts List for order ing
inform ation).

Figure 19 shows the terminals on the
EWP J30A board , and the connec tions
that have to be made to the Picture Phone
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COUPLER

fully clockwise (Fig. 2 1 shows the front­
panel controls) . With the FRAME GR AB

switch in the MANUAL position push the
FRAME GRAB button to load a frame of
white into ' memory . Adjust the WH ITE

trimmer potentiometer , RI04. until you
get a reading of 2300 Hz on your counter .

Finally. with TP2 still grounded, turn
the CONT RAST control fully clockwise ,
and the BR IGHTN ESS control fully COUIl ­

terclockw ise. Adjust the BLACK trimmer,
RI 06. until your counter reads 1500 Hz.
the freq ue ncy used in slow scan to
represent black. That completes the fre­
quency adjustmen ts for slow-scan output
and you can remove the lead from TP2.

The next step is to adjust the brightness
and contrast levels for slow-scan recep­
tion . That will be done by referring to the
four-level (black , two shades of gray, and
white) gray scale generated by the Picture
Phone.

First. set the MODE switch to the GR AY

SCA LE position and snatch a gray scale
using the FRAME GR AB button . Do not be

EPHONE
R

-
~~-

COMMON CR RIN G2 RING
i) ~ D ~ D ~

-24VOC CT RING1 - 24VOC TIP
s e ~ ~ ~ ,~

CORD AND
MODULAR

R PLUG(SUPPLIED)

T

TO"R"

TO ' '1'' }

TOTEL
AOAPTE

POWER BOARD
SUPPLY

) COMMO N

l - 24VOC

117VAC{
30 Hz

FIG. 19-CONNECTIONS TO AND FROM THE EWP130A coupler. Details of the power supply will be
found in Fig. 21.

ORDERING INFORMATION

FIG. 2o-POWER SUPPLY for use with the EWP130A telephone coupler. It can easily be bui lt on
perforated construction board and mounted inside the Picture Phone enclosure.
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alarmed if, with no TV camera con ­
nected, you see a crazy jumble of lines
on the screen in the GRA Y SCALE or
CAMERA mode. That is normal, and is
due to the fact that the Picture Phone is
receiving no fast-scan sync signal. The
gray scale can be viewed by putting the
MODE swit ch into the TRANS MIT or
HOLD position. You may notice some
slight glitc hes where one gray shade
meets the next. That, too, is normal , and
will not be obvious when you are viewing
slow-scan pictures.

With a gray scale being displayed from
memory (MODE switch in the HOLD posi­
tion) adjust the CONT RAST control of the
monitor or receiver until the white bar at
the right just begins to " bloom"-blend
with the next shade of gray. Then adjust
the monitor or TV set' s BRIGHTNESS con­
trol until the black bar on the left matches
the blanked area of the screen. Do not
reduce the bright ness below the point
where the raster lines just disappear from
the screen. Your display device should
now be correctly adjusted for slow-scan
view ing.

Now you can adjust the Picture Phone

0805
IN4004

T801
18V,500m~A il

'----------4--{) COMM ON

'l117 VAC,
'-----------------00'30Hz

TO r II
117VACL~

0801-0804: 1N4001

calibration without connecting the device
to the phone li ne~if you leave it con­
nected while you are working on it, any­
one who tries to call you will get a busy
signal. Instead , temporari ly use a small
piece of wire to jumper the contacts on the
PICT UR E switch so you are constant ly in
the VIDE O mode .

To perform the alignment you' ll need a
frequency counter . cassette recorder, and
a video monitor or a TV set with an RF
modulator (which you're going to need
anyway when you put the Picture Phone
to use). A TV camera, which, of course,
you ' ll eventually require. is not needed
for most of the alignment procedure .

The fir st step is to set the pro per
frequencies for slow-scan sync, white
level. and black level. Connect a frequen­
cy counter to the TO T APE jack and then
temporarily connect TP2 (see Fig. 2 in the
August issue) to + 5 volts. Adjust the
SYNC trimmer. R 107 until you get a read­
ing of 1200 Hz. the slow-scan sync fre­
quency.

Next. ground TP2 and turn the front­
panel CON TRAST control fully counter­
clockw ise and the BRIGHTNESS contro l

The following are available from Robot
Research Inc. , 7591 Convoy Court, San
Diego, CA 92111, (714) 279-9430: Assem­
bled & tested Model 535 Picture Phone,
FCC registered for direct connection to
telephone line (KIT-1) (14Ibs.), $1195.00;
assembled and tested No. 400929C main
PC board (KIT-2) (4Ibs.), $495.00; assem­
bled and tested Picture Phone chassis,
including telephone adaptor board, but
less main board, (KIT-3) (12 lbs.), $695.00;
kit of No. 400929C main PC board with all
main-board parts (KIT-4) (5 lbs.), S295.00;
kit including chassis and chassis parts,
and telephone adaptor board and parts,
but less main board, (KIT-5) (12 Ibs.),
$445.00; telephone adaptor board kit in­
cluding board and parts (KIT-6) (3 Ibs .),
$79.50; etched , drilled , and p lated­
through ma in board (KIT-7) (3 lbs.) ,
S59 .00 ; etched , drilled , and plated­
through telephone adaptor board (KIT-8)
(2 Ibs. ), S19.95; T1 (KIT-9) (4Ibs.), $29.50;
T601 (KIT-10)(2Ibs.), S24.50; DT1 (KIT-11)
(1 lb.) , S8.50; ki t of 32 1% res istors fo r
main board (K IT-12) (1 lb .), $12.00; in­
dividual1 % res isto r (KIT-13) (1 lb. ), SO.35;
Model 535 Picture Phone enclosure kit
w ith mounting rails for main board and
back plate for controls (KIT-14) (6 lbs.),
$99.50 ; kit of front panel parts only, (KIT­
15) (2Ibs.), S59.50; assembled & tested RF
modulator, less po wer supply and enclo­
sure (KIT-16) (1 lb.), S29.00; RF-modula to r
kit, less power supply and enclosure (KIT­
17) (1 lb.) , S19.50. For informat ion on oth er
parts, write to Robot Research.

CA residents please add 6% sales tax.
All prices F.O.B. San Diego-check w ith
UPS for shipping ch arges ; please add
SO.50 per S100.00 of valu e above f ir st
S100.00 for insurance. MC an d Visa
accepted.

For information on where to ob ta in the
coupler described in th e text wr ite to :
Elgin Electronics, 802 Walnut Street ,
Waterford , PA 16441. The price of the
EWP130A coupler is S87.00, ppd .
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FIG.21-PICTURE PHONE'S front-panel controls . The FRA ME GRAB button is below and to the left ofthe
five-position MOOE switch.

First. check fo r all the th ings you
would normally look for if something you
built didn 't work. Check your so lder
joi nts-both on the PC boards and the
chassis wiring- and make sure that all
the wires run to and from the points
they' re supposed to. Also make sure that
all the Ie's and other polarized com­
ponents are installed properly and that all
the Ie's are in the socke ts they' re sup­
posed to be in. Don 't forge t to check for
IC pins that may have gotten bent under
when you were inserting them into their
socke ts .

You can tell whether your unit is out­
putt ing slow scan by grabbing a frame ,
setting the MO DE switch to TRANSMIT , and
connecting an earphone to the TO TAPE

FIG. 22- CONNECTIONS TO AND FROM the Picture Phone. Be sur e to use shi elded cable to keep
signals clean.

TV
CAMERA

MONITOR
OR

RFMODULATOR TV SET
(USE ONLY
WITH TVSET)r----'

r---+­L.._ _ J

CASSETIE
RECORDER

jack. You should hear a sort of burbling
sound that ' s very difficu lt to describe in
writing but which you' ll soon become
fami liar with . If you hear a stead y tone ,
something's wrong; start checking back
from the slow-scan audio-output stage.

If everything you've built looks all
right. but you' re still not getting results,
it' s time to get an osc illoscope and start
signal tracing. It' s not enough to verify
that all the clocking and control signals
are present-they must also be at the
proper logic-levels. In the unit I built. I
found that an off-va lue res istor had
caused the biasing of one of the 1458
op-amps to be off. and the logic-level
signals it was passing were shifted to the
extent that the following TTL Ie's could
not recognize them . Use a logic probe , if
necessary, to verify that you are getting
true logic-highs and logic-lows.

While JC' s are normally the last things
you should blame for your problems.
brand-new ones do tend to have an "in­
fant mortality" rate of about one percent
and, in a device with as many Ie's as the
Picture Phone has, there is a chanc e that
one of them is bad. So, if a signal goes
into an IC but doesn 't come out. try

continued Oil page 112
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Troubleshoot ing
The preceding assumed that your Pic­

ture Phone operated properly the first
tim e yo u turn ed it o n. It is quite
possib le---due to the complexity of the
device-that it did not and the following
may help you to set things right.

of your test picture and then play it back
with the MODE control in the RECEIVE

position . Adj us t the WIDTH trim mer ,
R143, unt il the picture just fills the square
display area . It should have the same
height and width as the picture viewed in
the CAMERA mode .

Remove the jumper from the PICTURE

switch and you've completed the Picture
Phone calibration, and are ready to put
your unit to use .

OOOOOOPS
In the schematic of the main board of the

Picture Phone (Fig. 2, August 1982), capaci­
tor C208 appeared twice. The C208 with a
value of .001f.lF (near R139) should be om­
itted, as should its ground. In the Parts List
(page 50, September 1982), resistor R81 is
used-its value is 1000 ohms . Resistors
J;l82-R84 are not used.

Should you build-or purchase-your
own Picture Phone, Radio-Electronics
would like to know about it. We hope to
publish a directory of Picture Phone users
so, if you're interested in talking to (and
seeing) others, be sure to include your
telephone number.

PICTURE PHONE DIRECTORY

for s low-scan recept ion . Co nnec t a
shielded audio cable from the TO TAPE

jack of the Picture Phone to the line or
mike input of the cassette recorder and ,
with a gray scale being displayed in the
TRANSM IT mod e , reco rd abo ut five­
minutes worth. You may have to adjust
the SINE trimm er , R204 , to get an accept­
able recordin g level .

Connect a second shielded cable be­
tween the output or earphone jack of the
recorder and the FROM TAPE jack on the
Picture Phone . Rewind the tape you just
made and set the Picture Phone ' s MODE

SW ITCH TO T HE RECEIVE position. Play
back th e gray -sca le tap e and adj us t
trimm er s Rl 38 (B LACK) and RI41
(WHIT E) until the recorded gray sca le
matches a frame-gra bbed one (viewed in
the TR ANSM IT position) .

If you are not able to make the recorded
center two gray shades match the ones
viewed directly from the Picture Phone,
R 138 is prob abl y not se t correc tly.
Change its setting slightly, and then try to
match the two gray scales using R141 . In
the end, you should be able to make four
distinctly differe nt brightness levels.

The last two adjustments require a TV
camera . A dig itized, real-tim e image can
be viewed with the MODE control in the
CAM ERA positi on . Foc us on a round
o bjec t-a di nne r p late o r fis bee,
perhaps-and grab a frame of it. Use the
SN AT C H WIDTH trimmer , R56, to adjust
the width of the picture stored in memory
(viewed in the TRANSMIT or HOLD posi­
tion of the MODE switch) until it is the
same as that of the one obtain ed directly
from the camera.

Finally , record seve ral minutes worth
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Often, the hardest task in building a project is obtaining
the various parts that you need. Keeping a well-stocked
junk box can save you a considerable amount of time,
effort, and money!

KARL T. THURBER, JR., W8FX

Part 2 IN THE SEPTEMBER. 19R2 ISSUE. WE WENT OV ER SOME OF

the thin gs you should consider in puttin g together your
junk box. Let ' s now look at some of the ways and places you can get parts . If
you' re considerin g using surplus or salvaged comp onents, you' ll espec ially
want to look at the section on testing parts .

Parts sources
Once you have a good feel for the types of parts you' ll need and a

knowledge of possible substi tutions. the next step is to select the right sources
for those compo nents .

Selection crite ria genera lly run along lines of price, qua lity. and avai labil­
ity . Usually it 's not possi ble to eat your cake and have it too when filling a list
of materials: You' ll have to make your buying dec isions based on which
co mbination of the three considera tions is most importa nt to you at a given
time. For exa mple, if you must have a particul ar part immediately to finish a
project you may have to pay seve ral times as much for it as you might under
less-pressing circumstances .

Parts sources can be divided into five major catego ries . each having a
different mix of the price/qualit y/availabilit y equation. The first source is that
of local purchase. including brand name . over-the-co unter distr ibutors and
elec tronics spec ialty stores. Seco nd is surplus/sa lvage. Third is electronics
mail order. The fourth source is that of electro nics hamfests , computerfests.
flea markets. and auctions . The last is a " catch-all" of non-conventional
sources of component s- more on that later.

1. Local purchase sources are many and var ied. In the so-called good old
days. most parts were purchased locally. at least for those living in or near
large metropolit an areas . Most cities had firms dealin g in brand-name parts.
others. in milit ary surplus . and still others in salvaged components. Spec ial-



ELECTRONICS FLEA MARKET and hamfe st dealers, such as this one, are among the best sources for
low-cost parts .
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ized emporiums sold. at bargain prices,
the most-needed components-resistors.
capacitors, tubes. inductors. transform­
ers , sockets. gears. dials. cabinets . test
equipment , and chassis , ad infinitum . To­
day . very few cities have more than a few
walk-in electronics distributors' outlets .
other than franchised ones . In fact, prob­
ably the only "classic" radio row that is
still thriving today is Tokyo' s gigantic
Akihibara electronics district , which may
be described as an updated, solid-state
version of New York's Cortland Street
radio row of 1940 ' s and 1950 ' s vintage .

There is little hope for the revival of the
radio row. For the most' part , local pur­
chase means the lone over-the-counter
electronics distributor. Such distributors
spec ialize in selling electronics parts,
mostly to radio and TV repairmen . Some
also sell CB , audio , and computer equip­
ment, but are rarely equipped to provide a
wide selection of project components at
popular prices. The main advantage of
such distributors and franchised outlets
is. simply, availability . If you' re more
interested in pric e than fast deli very ,
you' ll probably want to save money by
ordering parts by mail. But if you need a
part fast. all you have to do is to make a
trip to the store to obtain it.

To locate a convenient local source of
supply, consult the Yellow Pages of your
local telephone directory. Check under
. ,Electronics Equipment and Supp lies" .
That listing may be followed by the nota­
tion " Wholesale and Manufacturers" or
"Retail" . Also look under " Television
and Radio Supplies and Parts" . Note that
many hard-to-come-by parts can be lo­
cated by going to the company distributor
in your area-particularly for semicon­
ductors. Motorola and RCA have outlets
in many citie s, and it may be possible to
obtain the particul ar item needed from the
local distributor , or he can order it for you
if out of stock . Aga in. check the Yellow
Pages for addresses and phone numbers.

Seve ral larger radio distributors (es­
pecially those also doing a substantial
mail-order business) issue periodic cata­
logs. usually free . Many of these run to
severa l hundred 'pages, and ca n be
thought of as encyclopedias of highly use­
ful information.

2 . Sur p lus/sa lvage . Using surplus
and sa lvaged components can be a
money-saver and conve nience for the
electronics hobb yist. There ' s little doubt
that the least expensive source of needed
parts is old electronics equipmen t that can
be salvaged .

Surplus isn 't quite what it used to be ,
however. In the distant past, sources of
surplus equipment were many. Those in­
clu ded war -surplus empo riums, mail­
order milit ary salvage firms , local radio
and television dealers. and electronics
schools. Governm ent prope rty disposal
and surplus-sales prog rams have been
good sources of classic salvage , equip­
ment that can be stripped of useful com­
ponent s and/or conve rted into useful elec­
tronic s equipment.

Much of the classic market has dried
up: What is available is not terribl y usefu l
for contemp orary construction projects.
World War II and 1950 ' s-vintage equip­
ment is no longer in good supply, and
most of that type of equipment isn't
appropriate, anyway .

Still. there are opportunities to obtain
such comp onent s and equipmen t. Just
check the Market Center section in the
last 30 pages of this magazine .

There is something of a renaissance of
surplus today, but the times and tech­
nologies have chan ged . Although using
classic surplus can take the edge off the
high cost of build ing project s, the action
today lies in industrial surplus . There is a
great deal of comm ercial , civilian-type
sur plus adve rtise d in the elec tro nics
magazines alongs ide more conve ntional,
brand -n ame co m po ne nts . Or igi na l
sources are many. but include excess pro-

duction quantities. overstocks, obsolete
product lines . bankruptcy liquidations,
CB components closeouts. etc . . all avail­
able at ba rgain-baseme nt prices that
represent but a fraction of original prices
or replacement costs.

3. Mail-orde r . While there ' s little
hope for revival of the radio row, the
rapid grow th of mail-order electronics
houses, coupled with the convenience of
the toll-free telephon e number and instant
bank-card credit , have largely filled the
void left by the demise of in-city stores . In
fact, the central radio row' has largely
been replaced by stacks of catalogs, fly­
ers, and sa le shee ts announcing mer­
chants' wares .

Mail-order firms tend to specialize in
spec ific kinds of components, assembl­
ies. or equipment. Each firm and the cata­
logs that represent it have distinct per­
sona lities. Some companies handle only
brand -new , factory component lines,
so ld ind iv id ua lly. Some companies
specialize in spec ific types of parts , con­
centrating on transistors and IC's , resis­
tors. capacitors , or inductors. Other s sell
o n ly ma nufac turers ' overruns and
surplus-parts inventories by the lot or
package . Others are ge nuinely non­
specia lized . selling a smattering of all
types of components.

A very specia lized type of supplier ,
often overlooked , is the kit manufacturer.
While primarily packagers of electronics
kits , kit makers also maintain extensive
inventories of component s for current and
superseded kits sold by the companies.
The kit manufacturer can usually be relied
upon to furnish an exact replacement or
close substitute for an ailing component
in any of his kits. In some cases, one-of-a­
kind parts for non-kit construct ion pro­
jects can be obtained from the kit manu­
facturer if the part can be found in one of
the constructi on manuals.

Buyin g electronics components by
mail requires care . Keeping in mind a few
buying pointers will save later grief:

1. Know the company and its
reputation .

2. Be aware of the firm 's warran­
ty, return, and restocking policies.

3. Use cur rent catalogs and maga­
zine advertisements, and check with the
firm to see if critical components are
actually in stock .

4 . Carefully check your order be­
fore mailing it or calling it in, and take
special care with telephone orders to help
insure that the firm knows exactly what
you want. Check arithmetic carefully!

5. P lace general cor responde nce
or ques tions not directly pertaining to the
orde r on a separa te sheet of paper.

6. Use the dealer 's part numbers in
addition to generic part numbers, if those
are available .

7. Includ e a remittance that will be
adequate to cover the order. plus post­
age . handlin g charges. and tax, but don 't
use a blank check . Use a money order.



TABLE 2-SELECTED LISTING OF MAIL ORDER ELECTRONIC PARTS DEALERS
Advertisers in Radio-Electronics Magazine are listed in bold type

Active Electronics Sales Corp. Dealin Electronics Gemeni Electronics M-M Electronic Sales
PO Box 1035 735 Loma Verde 473 W. State Rd. 2300 1st Avenue
Framingham, MA 01701 Palo, Alto, CA 94303 Altemonte Sp., FL 32701 Seattle, WA 98121
617-366-0500 413-493-5930 305-819-9292

Mouser Electronics
ADVA Electronics Diamondback Electronics Godbout Electronics 11433 Woodside Ave.
Box 4181 2083 12th St. Box 2355 Santee, CA 92071
Woodside, CA 94062 Sarasota, FL 33577 Oakland Airport, CA 94614 714-449-2229

813-953-2829 415-562-0636
Advanced Computer Products New-Tone Electronics
PO Box 17329 Digi-Key Corp. Hal-Tronix PO Box 1738
Irvine, CA 92713 Highway 32 South PO Box 1101 Bloomfield, NJ 07003
714-558-8813 Thief River Falls , MN 56701 Southgate, MI 48195 201-748-5089

218-681-6674 313-285-1782
Alaska Microwave Labs Olson Electronics
4335 E. 5th Street Dokay Computer Products Heath Co. 2850 Gilchrist Road
Anchorage, AK 99504 3250 Keller St., No.9 Benton Harbor, MI 49022 Akron, OH 44305

Santa Clara, CA 95050 616-982-3200 216-798-1000
All Electronics 408-988-0697
PO Box 20406 Hitech Electronics Omnitron
905 S. Vermont Edlie Electronics, Inc. 4425 W. Sepu lveda Blvd. 768 Amsterdam Ave.
Los Angeles, CA 90006 2700-DP Hempstead Turnpike Torrance, CA 90505 New York, NY 10025
213-380-8000 Levittown, NY 11756 213-371-2160 212-865-5580

516-785-3330
Aldelco Integrated Circuits, Unlimited Ora Electronics
27890 Milburn Avenue EICO 7889 Clairmont Mesa Blvd. 18215 Parthenia St.
Baldwin, NY 11510 108 New South Road San Diego, CA 92111 Northridge, CA 91325
516-378-4555 Hicksville, NY 11801 213-201-5848

International Electronics
Altex Electronics Electronic Distributors, Inc. 435 First Street Page Digital
618 W. Sunset 4900 Elston Avenue Solvang, CA 93463 1858 Evergreen
San Antonio, TX 78216 Chicago, IL 60630 Duarte , CA 91010
512-828-0503 312-283-4800 Jameco Electronics 213-357·5005

1355 Shoreway Road
Arizona Electronic-Surplus Electronic Mart Belmont, CA 94002 Poly Paks, Inc.
6835 N. 16th St. 90 E. Water Street 415-592-8097 PO Box 942
Phoenix, AZ 85016 Chillicothe, OH 45601 S. Lynnfield, MA 01940
602-266-9758 614-773-1313 JDR Microdevices, Inc. 617-245-3828

1224 Bascom Aven ue
Babylon Electronics Electronic Surplus, Inc . Campbell, CA 95008 PPG Electronics
4811 Myrtle Ave. 1224 Prospect Ave. 408-995-5430 791 Red Rock Rd.
Sacramento, CA 95841 Cleveland, OH 44115 St. George , UT 84770
916-334-2161 216-621-1052 JAVANCO 801-628-3627

150 Second Avenue
B&F Enterprises ETCO Electronics South Nashville, TN 37201 Priority One
119 Foster Street North Country 615-224-4444 9161 Deering Avenue
Peabody, MA 01960 Shopping Center

H.J. Knapp of Florida, Inc.
Chatsworth, CA 91311

Plattsburgh, NY 12901
Barry Electronics Corp.· 518·561·8700 4750 96th Street Quest Electronics
512 Broadway St. Petersburg, FL 33708 PO Box 4430C
New York, NY 10012 Etronix 813-392-0406 Santa Clara, CA 95054
212-WA5-7000 14803 N.E. 40th 408-988-1640

Redmond, WA 98052 MCM Electronic Parts
B.G. Micro 206-881-0857 858 Congress Park Drive R.F. Gain, Ltd.
PO Box 280298 Centerville, OH 45459 100 Merrick Road
Dallas, TX 75228 Fair Radio Sales Co., Inc.· 614-434-0031 Rockville, Centre, NY 11570
214-271-5546 1016 E. Eureka

Box 1105 McGee Radio Radio Shack
Bullet Electronics Lima, OH 45802 1901 McGee Street One Tandy Center
PO Box 401244 419-227-6573 Kansas City, MO 64108 Ft. Worth , TX 76102
Garland, TX 75040 816-842-5092 (Consult your local
214-278-3553

Fordham directory for the

Chaney Electronics, Inc. 855 Conklin Street Meshna , Inc . store nearest you)

PO Box 27038 Farmingdale, NY 11735 PO Box 62
Ramsey Electronics, Inc.

Denver, CO 80227 516-752-0050 E. Lynn, MA 01904
2575 Baird Road

303-781·5750 617-595-2275
Penfield, NY 14526

Formula International, Inc. 716-586-3950
Components Express 12603 Crenshaw Blvd. MHZ Electronics z1380 E. Edinger Hawthorne, CA 90250 2111 W. Camelback SCR Electronics 0
Santa Ana, CA 92705 Phoenix, AZ 85015 5303 Lincoln Ave. <213-973-1921 m714-558-3972 Cypress, CA 90630 s:

OJ

Gladstone Electronics Mikos
714-527-2554 mConcord Computer Products JJ

1971 So. State College 901 Fuhrmann Blvd. PO Box 955
Table 2 continues on CD

Anaheim, CA 92806 Buffalo, NY 14203 EI Granda, CA 94018 ex>
the follo wing page • ro

714-937-0637 716-849-0735 415-728-9121
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' Specializes in "classic" military surplus

cashier ' s check. or charge-card numb er
to speed deli very .

8. Observ e minimum-order re­
quirements to prevent be ing embar­
rassed later.

9. Ask that very small parts be sent
first class mail, larger ones by UPS.

10. Keep a cop y of you r order ,
charge -account sl ips , and ca nce lle d
checks .

11. Tell the firm what you will take
in the way of substitutions and if you will
accept credit slips for items that are out­
of-stock .

12. Consolidate small orders fo r
sav ings in the cost of the parts them selves
as well as postage and handl ing charges.

13. Be specific on how urgent the
order is. S<lY something like . " Ship
everything in stock within 10 days and
cancel balance of order, " or .. Ship partial
immediatel y and ship bal an ce whe n
available. "

Mail-o rder houses generally offe r good
service , but there are built-in delays in the
" system " that often mean that receipt of
your part s may be several weeks away .
The pointers above should help you get
your order in the least possible tim e ,
however.

Th e biggest ma il order compla ints
focus on substitutions and back-orders.
Notwithstanding what may be advertised
in a direct-mail flyer or catalog (which
may have been co mposed many month s
ago) . suppliers frequently do n' t have all
of the advertised comp onents in stock.
That is espec ially true of solid-s tate com ­
ponent s such as transistors , diodes, and
Ie' s, and closeout, one-of-a-k ind or es­
peciall y bargain -p riced compone nts .

(j) Specific "kill" instructio ns should make
~z your time sensitivity and amenability to
~ . backordering clear to the order filler. Buto what do you do about the problem of
ui substitutions'?
uj The best advice is to state clearlv what
6 yo u w i l l a ccep t in th e W;lY ofo-c substitutions- not very easy in the case of
a: most transistors and Ie's, that may not be
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readily substitutable . It ' s probably better
to state on your order that you won' t ac­
cept any substitutes. rather than to say
that you will- unless you' re willing to go
to the trouble of specifying the acceptable
substitutions for every single part on your
order.

At the risk of confusing the order-filler
with your range of substitutes , it may be
wise to list one or two equi valents you
will acce pt should a critica l part re­
quested be out of stock . Most dealers will
co mply with your requ est if your in­
str uc t io ns are n ' t to o co m pl ica te d .
Obviously . for uniqu e items, or for piece s
of equipment, you would not norm ally
want to conside r substitutes at all , or
would requi re that you be cont acted be­
fore authoriz ing the firm to ship a sub­
stitute of its choic e .

To minimize the impact of min imum­
o rde r le vel s, s to ck-o uts, and sub­
stitutions , consider judicious buying in
advance of needs with respect to widely­
used co mponents and investigate the
possibilit y of combining parts orders with
those of friend s or asso ciates .

Table 2 lists represe ntative mail-order
electro nics supplie rs , incl uding tho se
firms which specialize in surp lus .

4. Flea markets and auctions. Tak­
in g a so mew hat le ss- c on venti on a l
approac h to parts acquisition, the flea­
market circuit probably represents a very
inexpensive source of electronics parts
and supplies . Since one can rarely predict
in adva nce what is likely to be encoun­
tered at a flea market , this source is gener­
ally best suited to junk-box building-for
accumulating an inventory of parts for
future projects .

Man y amateur radio clubs and compu­
ter groups sponsor hamfests and conven­
tions that includ e well-developed flea­
markets. Regular distribut ors and direct­
mail firms sell their wares at these func­
tions, so that the hobbyist is presented
with a selection of both new and surplus
components, asse mblies and equipment
from which to choose . Some of the larger

TABLE 2 (continued)

Semiconductors Surplus
2822 N. 32nd Street, Unit 1
Phoenix, AZ 85008
602-956-9423

Simple Simon Electronic Kits
3871 S. Valley View, Suite 12
Las Vegas, NV 89103
702-322-5273

Slep Electronics Co.·
Highway 441
PO Box 100
Otto, NC 28763

Solid State Sales
PO Box 74
Somerville, MA 02143
617-547-4005

Sparton Electronics
6094 Jericho Tpk.
Commack, NY 11725
516-499-9500

Space Electronics Co.·
35 Ruta Court
S. Hackensack. NJ 07606

Stavis Electronics
912 Touhy Ave.
Park Ridge, IL 60068
212-692-5223

Suntronics Co. Inc.
12621 Crenshaw Blvd.
Hawthorne, CA 90250
213-644-1149

Surplus Electronics
7294 N.W. 54th Street
Miami, FL 33166
305-887-8228

Tri-Tek
7808 N. 27th Ave.
Phoenix, AZ 85021
602-995-9352

Vermont Electronics
312 W. Vermont
Anaheim, CA 92805

Westland Electronics
37387 Ford Road
Westland, MI 48185
313-728-0650

events include the Davton Ham vention ,
Birminghamfest, Atla;ua Hamliestival ,
A k -Sa r-B en auct io n (Oma ha, NE) ,
SAROC (NV) , and Hamfest Chattanooga
(TN) . Dozen s of lesser-known even ts
occur regularly around the country . most
bein g held in the good-weather season
fro m Apri l th roug h Oc to ber. Many
amateur and some computer publi cations
list them.

Auctions . usually conducted in con­
junct ion with flea-markets and frequently
as part of ameteur radio and computer
club meetings, also re present another
source of parts . Usua lly, however, the
focus is on surplus ass emblies rather than
individual comp onents; whateve r com­
ponent s are includ ed are usuall y grouped

, together and sold in lots . Those factors
make auctions somewhat less attrac tive
for small-scale buying for construc tion
project s .

Another point: Flea markets and auc­
tions also provide good outlets for your
own junk box. which may ultim ately be­
come too bloated and may need some
weeding out to make room for future
purchases.

5, Other sources of supply. Some­
times. items required for a particul ar con­
struction project will not be electronics
components at all. One should always be
alert for non-electronics sources of sup­
ply . particularly in the local area; there
are a numb er of unique or unusual items
that can be purchased locally for use in
electronics construction projects .

Some of these possible sources are:
hardware stores (for aluminum stock):
office-supply houses (boxes and enclo­
sures) ; electric supply houses (wire and
sw itches ): discount stores (CB part s .
batt eri es , and hard ware): and plastics
dealers (panels). A little ingenuity and
creativity will surely turn up many more
non-conventional parts sources .

Component identification
and testing

For the most part, com ponents pur­
chased from local sources and from mail­
order firm s are labeled and packaged so
that there is a minimum of difficulty in
proper identi fication . Transistors usually
have the identification stenciled-on , or
they are mo unted on car ds ; Ie's are
label ed ; resis tors and capac itors im­
printed with a standardized co lor-code:
tran sformer leads colored , and diodes
coded . Notable exceptions inc lude some
grab-bag and bulk offerings, which may
present such problems in iden tification
that purchase is not advisable unless one
is highly knowledgeable of the particular
components invo lved and has the capabil­
ity to meas ure a wide range of com ponent
values.

Identifyin g the va lues of unknown
parts can be a risky proposition. It may be
possible to do so with the help of special­
ized da ta tables and co lor -co de keys
appearing in refe rence texts . as well ~s



TABLE 3-SCHEMATIC SYMBOLS

COMMON SCHEMATIC SYMBOLS

+ + ---0 --.. 4V>- ---1m-
VOLTAGE TO VOLTAGE FUSE CR YSTAL

NO CONNECTION CONNECTION OR SIGNAL SOURCE OR SIGNAL

~
SOURCE

():Ji- ----VOLTAGE OR

=:lJ
GROU ND SIGNAL IN MICROPHONE----7>>-- ----c.-o SPEAK ER

MALE FEMALE ~

@- TBO ARD PHO NE PHO NE ---++- -.t- ©CONNECTORS PLUG JACK DIODE ZENER 60PIN DIODE,- r- -@ -@- 4
METER HEADPHO NES

cif -®-
ANTENNA

PHONO PHON O OR AC
PLUG JACK 0=

SOCKET LEO PHOTO DIODE VARACTOR a -@-' 0- " -@: -@=, 1 -(])-
'r ACBANANA

PLUG CO NSTANT INCANDESCENT NEO N
JACK SHIELDED SCR TRIAC CURRENT LAMP LAMP

CAB LE SOURCE

N-C HANNE L ENHANCEMENT N-C HANNEL ENHANCEMENT/

B-(Q
N-CHANNE L N-CHANNEL MOS FET DEPLETIO N MO SFET

~G-@=~ E-@= B2 ~SUB ~SUBB1 G S G S
E

P-CHANNEL P-CH ANNEL C

B~ G-@~ ~SUB ~SU B
PH OTOTR ANSISTOR

E-@=B2
B1

G S

BIPOLAR JUNCTION FET UNIJUNCTION P-CH ANNEL ENHANCEMENT ~CHANNELENH AN CEME NT/
MOS FET DEPLETION MOSFET

INDUCTOR
(AIR CORE)

~I I ~I
INDUCTOR INDUCTOR
(IRON CORE) (ADJUSTABLE)

-"M-­
RESISTOR

--L
POTE NTIOMETE R

-}I-
CAPAC ITOR

~~
CAPACITOR
(ELECTRDLYTIC)

-----4~

BATTERY
(SINGLE CELL) THERMISTOR

] II[
'TRANSFORMER

RE LAY

POTENTIOMETER
(TRIMMER)

- H-
CAPACITOR

(NON-POLARIZED)

~-
CAPACITDR
(VARIABLE)

~
CAPAC ITOR
(TRIMMER)

----fl - -- -I~:
BATTERY
(MULTI-CELL)

VARISTOR

LIGHT-DEPENDENT
RESISTOR

AMPLIFIER/BUFFER INVERTING
AMPLIf lER/BUFFER

I I I I I I I

I I I I I I I
ICPACKAGE

~~ .i>:
~0-- 0

SPST SPOT SPOT
SWITCH SWITCH SLIDE

SWITCH

0 I0 ...J:..
0 0

0
0 PUSH BUTTON

ROTARY SWITCH

SWITCH

~"
GATE

" OR"
GATE

" NOR"
GATE

~D"
GATE

" EXCLUSIVE-OR"
GATE
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measured resistance: capac itors for shorts
and excess ive leakage: and transformers,
co ils, and chokes for open windings .
Ma ny tran si stors and dio des can be
checked using an inexpens ive transistor
checker. and tubes-if you're still using
them--ean have performance checked on
a tube checker. Not much can be done
with IC s, however. short of plugging
them into a given circuit- though IC test­
ers are available.

Occasionally. you' ll find duds in even
newly purchased components. Most dis­
tributors and mail order houses will make
good on them . in response to a polite
reque st for replaceme nt. With bargain­
priced IC s and tran sist ors. howe ver.
where the risk of bad component s runs
fairl y high, it' s a goo d precautionary
measure to order two of each semiconduc­
tor if the price is right. If both are good.
fine-and you can keep the second unit as
a spare or use it in a subsequent project.

Let' s take a look at some of the ways in
which many common components can be
de fe ctive , and describe methods of
checking them for proper performance .

1. Resistors. For most construction
purposes. resistor s are useful if they
measure within ± 20% of color-coded
value . However , used ones should be
checked for value before being placed in a

I:
I

II

II

--
RADIAL·LEAD
ELECTROLYTIC

. ~-
-LJ}-

POLYESTER

-

"~Q> Q> Q>~+"

AXIAL·LEAO
ELECTROLYTIC

CAPACITORS

MO NOLITHIC TANTALUM
2ND

l~LT

THE POLARITY OF TANTALUM ANO ELECTRO·
LYTIC CAPACITO RS IS USU ALLY CLEARLY INDI·
CATED BY " +" AND/OR «:» SIGNS. THE POSITIVE
END OF AXIAL·LEAD ELECTROLYTICS IS FRE·
QUENTLY CRIMPED SLIGHTLY.

THE VALUES OF MOST CAPACITORS ARE CLEAR·
LY MARKED. SOM E MONOLOTHIC CAPACITO RS
USE A THREE·OOT COLOR CODE-THE CO LORS
REPRESENT THE SAME VALUES AS THOSE USE O
ON RESISTORS, AND ARE REAO IN THE SAM E
WAY. THE VALUE IS GIVEN IN PICO FARAOS;
MULTIPLYING BY 1,000,000 WILL GIVE THE
VALUEIN MICR OFARADS.

MANY CE RAMIC DISC CAPACITORS USE MORE
CRYPTIC CODING. FREQUENTLY THE VALUE
WILL BE INDICATED BY A THRE E-DIGIT NUMBER
SUCH AS " 102: ' THE FIRST TWO DIGITS REPRE·
SENT THE FIRST TWO DIGITS OF THE VALUE;
THE THIRD IS THE MULTIPLIER. THE RESULT
WILL BEIN PICOFARADS-MULTI PLY BY 1,000,000
TO OBTAIN THE VALUE IN MICR OFARADS. IF A
CAPACITOR IS MARKED " 1K," ITS VALUE IS 1000
PICOFARADS(.001pFl.

LETTERS ON DISC CAPACITORS INDICATE TOL·
ERANCESAS' FOLLOWS;
"NPO" OR "Z": +BlJl(" - 2lJl(, (THIS IS THE MOST
COMMON TOLERANCE.)
"J": ± 5%
" K" : ±10%
"M": ±2Q%

MICA
OR MYLARq

DISC
o

Using salvaged and bargain-priced com­
ponents is a convenience and money sav­
er. but reasonable precautions should be
taken to insure that only good parts make
it to your workbe nch. Completed projects
can' t work right with bad IC s and shorted
tran sistors . leaky capacitors , off-value
resistors . and othe r defec tive co m­
ponents . Worse, a single faulty com­
ponent can ca~se the failure of good parts.
as well as generate many hours of work­
bench time spent in troubl eshooting . The
proverb. .. An ounce of preventi on is
worth a pound of cure. " definit ely appl­
ies when you are working with electronics
components.

While it' s impractical to test all com­
ponents 100%, it' s wise to at least spot­
check new components before they find
their way into your parts bin and com­
pleted projects. and to closely scrutinize
used parts before they go into stock .
Though the junk box is a wonderful store­
house of goodies. components are of little
value unless they are in good shape.

Clearly. parts which show signs of
burning or charring should be discarded .
and old . du st-encrusted compon ents
should not be stocked or used in construc­
tion projects. It's also wise to weed out
defecti ve parts with your multimeter.
Check resistors for gross discrepancies in

TABLE 4-COLOR CODES
- -- - - - - --- - ---

SOME PRECISION RESISTORS MAY HAVE THE
VALUE PRINTED ON THEM. IF THE LETTER
" R" APPEARS AS IN "2R7 " IT REPRESENTS
A DECIMAL POINT (THE VALUE WOULD BE 2.7
OHMS).

RESISTOR VALUES CAN BE DETERMINED FROM
THE COLOR BANOS ON THEM. THE FIRST TWO
BANOS INDICATE THE FIRSTTWO DIGITSOFTHE
VALUE. THE THIRD BAND INDICATES THE NUM·
BER OF ZEROES THAT FOLLOW. THE FOURTH
BAND, SEPARATED FROM THE OTHERS, INDI·
CATESTHETOLERANCE.

--
I

i
I
I
•
I

I

I

RESISTORS
2ND BAND

£
SECOND FIGURE)

1ST BAND 3RDBAND
(FIRSTFIGURE ' (MULTIPLIER)

L.::::.-TOLERANCE

\: - -- - - - - -- - - - -----~

FIRSTBAND SECOND BAND THIRD BAND 'FOURTH BAND
I COLOR FIRSTFIGURE SECOND FIGURE MULTIPLIER TOLERANCE

., BLACK a a None -
, BROWN I 1 0 -

I RED 2 2 00 - I
ORANGE 3 3 000 -

I YELLOW 4 4 00 00 - ,
I GREEN 5 5 00 000

BLUE 6 6 000 000
I ! VIOLET 7 7 0 000000
I I GRAY 8 B 00 000000

I
WH ITE 9 9 000 000 000ISILVER

I GOLD

ca lculating aids and test equipment. For
exa mple. the ARRL Handb ook has a sec­
tion on codin g and values for a number of
component s. such as compos ition resis­
tors and various types of capac itors. in­
cludin g mica. molded paper. and tubular
ceramics : tubul ar e nca ps ula te d RF
chokes : pilot lamps. and wire . Also listed
are mechanical construction data. includ­
ing numb ered drill sizes and standard
metal gauges .

Identifying the values of totally un­
known or unm arked components is di­
fficult . but can be made possible using
such devices as a multimeter and grid-dip
oscillator or noise bridge. Aids such as
the ARRL LCF Calculator are helpful in
the ident ification of unknown coils and
capacitors.

Table 3 shows the various schematic
symbols used to identify electroni cs com­
ponents in this magazine . Table 4 lists the
major resistor and capac itor color-cod ing
schemes. Table 5 shows some of the pre­
fixes often used in electronics and what
they mean .

It doesn ' t take a lifetime involvement
in electronics to develop a sizeable junk
box. However. bear in mind that when
assembling parts for a project , many com­
pon ent s ma y be defect ive, including
those sold by reputable mail-order firms.
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A TRANSISTOR TESTER, such as the one from Heathkit shown here, should be used to check all
surplus and salvaged transistors before use.

c ircuit.
Ord ina ry carbon-composition res istors

change va lue over tim e. and they ofte n
suffer the effec ts of too much heat bein g
app lied in solde ring . Precision resistors .
such as 5% types . may eve ntua lly becom e
10% or 20% types. after long periods in
da mp storage . Cracked resistor s should
be discard ed. since the y tend to open up
or become unstabl e whe n they heat up in
norma l operation.

Wire wo und resi stors are more stable
than co mpos ition resistors . but they may
suffer fro m cracking of the hard ceramic
shell or break ing of the internal resistance
wire. Us ually whe n a wirewound type is
defecti ve. ir s ope n and is eas ily chec ked.
Wirewound slide resistors often develop
shorts between turn s , which reduces re­
sistance. or dev elop an open circuit at the
point wh ere the tap connects .

O lde r deposited-film carbo n resistor s
often suffe r fro m ag ing, while newer
metal-film types are co nside rably more
stable . Still. those type s can be ruin ed by
a scratch on the outside of the she ll which
interferes with the spira l grooving that is
cut into the resistance coa ting. and which
determines the unit' s resistance .

2. Potentiometers. The resist anc e
eleme nt of pots sho uld be checked using
the ohms fun ctio n of a multimeter by
placing the leads acro ss the outer ter­
min als of the pot to insure that ir s not
ope n. and that it is of the prop er resist­
ance. Fo llowing that chec k. the leads can
be connected bet ween an outer and the
adjustable-arm terminals to make certa in
that the movabl e co ntact isn 't open or
intermittent. Th e pot shaft sho uld be ro­
tated slowly whil e watching the meter.
Th e meter sho uld change its rea ding
smoothly: if the needl e jumps erra tica lly .
the pot is noisy or. in so me cases . may

TABLE 5­
MULTIPLIER PREFIXES

The table below lists the multip les and
subm ult ip les of fundamental electronic
units, suc h as the henry, watt, farad ,
ampere, etc. The following prefixes, con­
version multipliers and abbreviations will
be part icularly useful:

Prefix Abbreviation Multiplier
tera T 1012

giga G 109

mega M 106

kilo k 103

hecto h 102

deci d 10 - 1

centi c 10 - 2

milli m 10 - 3

micro fl 10- 6

nano n 10 - 9

pico
("micro-
micro") p 10 - 12

The above table will be used most when
working with capacitor and inductor/coil
values.

have an open circ uit over part of its rota­
tion . At the sam e tim e yo u can eas ily
determine the taper of the pot. W hile con­
tact sprays may res tore a unit. ir s prefer­
able to discard the un it and use another
one. The on/off sw itch that is part of
many co ntro l assemblies should also be
checked for proper functioning.

3 . Ca paci tors. Mos t ca pac itors that
fa il do so because they have sho rted in­
tern all y . C a pac ito rs th at ha ve ex­
perien ced vo ltages at or near the ir break ­
down vo ltages . and a lot of heat. are parti­
cularly vuln erable to shorti ng. and sho uld
be ch ecked carefully.
. Pap er. My la r. ce ra mic. and sim ilar
type s of .00 I ~IF or greater ca n be checked
usin g the highest ohms ran ge on a multi­
rueter . Con~1ec t the pro bes across the
leads of the capaci tor in ei ther direction.
Since such ca pac itors are not polarized . it
doesn't make any difference which way
the lead s are conn ected. If the capacitor is
normal . the meter needl e shou ld suddenIv
deflect toward zero the mo me nt the lead's
touch the capac itor. than rap idly drop
back toward the high-resistanc e end of the
scale as the capacitor charges. A sho rted
ca pac itor is indicated by the meter poi nter
remai ning at the low- resistance end of the
scale. while an open capac itor will not
defl ect toward zero.

T he capacitor may also be checked for
leakage by notin g the value of res istance
on the meter after about five seco nds of
chargi ng. The leakage resistance sho uld
be 10megohms or greater if the capacitor
is usable . T hat check may be all that ca n
be done for capacit ors of less than .00 I
~IF. as the meter "dips" are very sma ll
with low-valu e capacitors. Since those
capac itors rare ly change much in value
because of storage con ditions . the leak­
age test shou ld suffice.

Caution is paramount when eval uating

< ....

. ... \--. -

.­-

used aluminum elec tro lytics. Th ey have a
lim ited shelf life . and once they dry out.
they ca n' t be used . A defecti ve electro­
lytic ca n eas ily dest roy itse lf by draw ing
excessive curre nt. heatin g up. and ul­
timately shorting out.

To check on an elec tro lytic 's co ndi­
tion, app ly DC vo ltage gradua lly . obse rv­
ing correct po larity. and beg inning with a
voltage equal to about 109'0 of the capaci­
tor' s rated voltage - wo rking up to the
full rated vo ltage while moni toring leak­
age curre nt. A 1000-ohm resistor can be
used to limit charg ing current and to pro­
vide a safe mean s of monitoring the leak­
age curre nt witho ut risking damage to the
power supply or multimeter. should the
capacitor shor t out und er test. Th e leak­
age curre nt ca n be found by first measur­
ing the vo ltage drop across the res istor.
then using Oh m's law to determine the
leakage curre nt in milliamperes . Whil e
allowable leakage curre nt is a function of
the capac ita nce and working vo ltage. 5
mA rep resent s a goo d working figure.
Capac ito rs with subs ta ntia lly grea ter
leak age should be discarded . Caution:
Be sure to di scharge the capacitor be­
for e handling it.

Elec tro lytics of the " dry" tant alum
type don 't usually suffer from aging pro­
blems. thoug h high- capacit an ce. high ­
voltage tanta lums are expensive and rare .
Sa lvaged un its may be checked in a sim­
ilar manner to the method described
above.

4 . Diodes . Usua lly. a qu ick check us­
ing the ohms sca le on a multi meter is
enoug h to determine the usability of sili­
co n and germa nium diodes. The diode
sho uld be'Checked in bot h the forward and
reverse directions: in the forward direc ­
tion the R x I or R x 10 sca le should be
used . The negative termin al of the mult i­
meter is co nnec ted to the ca thode . and the
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IF YOU ARE SALVAG ING a lot of comp onents, an ext ractor, such as the TO·5transistor extractor from
Ungar can come in handy . It removes the device without harming either it or the PC board.
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positive term inal is connect ed to the an­
ode . The reading in the forward direction
should lie betwee n 50 and 500 ohms.
Reversing the meter leads should result in
a reverse re s ista nce gre ater than I
megohm .

S. Transistors and Ie ' s. Tr ansistor s
can take long-t ime storage in the junk box
without deterioratio n, but each salvaged
transistor should be checked , as a mini­
mum. for leaks or shorts befo re it is wired
into equip ment. If avai lable. a tran sistor
checke r should be used for more com­
prehensive check ing .

Check with ca ution . since careless
check s with a mul timeter can destroy a
transistor. Usually it ' s safe to make care­
ful meas ure ments on a transistor with a
meter whose voltage between probe leads
is less than 4 volts . The R x I and R x 100
ranges should be safe to use .

For example. it is readil y possible to
chec k for a defect ive power transistor us­
in g o nly a multimeter. Emitte r- to ­
collector res istance should be high with
the probes applied in e ither directi on. On
the other hand, whe n the probes are
placed on either the base-to-em itter or
base-to-collector circuits , a low resist­
ance would be obtai ned one way and a
high resistance the other. Actu al resist­
ance values obtained aren 't cr itical. since
the spread between the high and low
measurements is so great that you' ll have
no trouble spotting the difference . If read­
ings differ from those described , there is
probably something wron g with the tran ­
sistor and it should be discarded . It' 5 also
possible to ident ify and sort unmarked
bipolar PNP and NPN tran sistors. though
we won' t go into the details here .

Far better is a tran sistor tes ter. It is not
terribl y expe ns ive . and allo ws more
sop histicated measurement s to be made
with reduced risk of damage to the semi­
condu ctor.

Look for a unit that will evaluate con­
ve ntional (bipo lar) transistors . diodes .

FET' s . SC R's. triacs and UJT's . It should
test them in-c ircuit wi th co lor-coded
leads supplied . or ou t-of-circui t with
built-in sockets . The unit disp lays gain
(DC beta ). transconductance (GOl

) . and
leakage current. Shorted and ope n units
can also be identified .

There is no simple way to test IC' s .
In-circu it substitution is often required .
However. logic probes are avai lable that
can be used to de tect and indicate hig h
and low logic levels in TT L or CMOS
circ uitry.

6. Po wer transformers a n d filter
ch oke s . Iron- cor e tr an sform ers and
choke s are susceptible to insulation de­
terioration from humidity. The windings
should be checked for continuity and coi l­
to-core shorts . usin g the ohms func tion on
a multimeter. Insulation res istance . coil
to fra me . sho uld be in excess of 50
megohms. A lower reading suggests that
the insulation has deteriorated to the point
where life ex pectancy of the unit may be
shortened .

A power transform er should be check­
ed under applica tion of rated voltage and
current. Rated input is app lied to the pri­
mar y winding and seco ndary voltages are
read using the AC voltmeter function of
the mult imeter. The secondaries should
be " loaded dow n" with a suitable resist­
ance that causes the rated current to flow
through the winding; thi s resistance can
be ca lcula te d using Ohm 's law . Th e
transformer should'll' t be overloaded.
even in testinz-s-o verhea tinz as a result of
ove rloading is the pri mar y cau se of in­
sulation fai lure .

7. Va cuum tubes . Used or unknown­
condition vacu um tubes should be check­
ed before use . Using a standard vacuum­
tube manu al to de term ine pi n co n­
nections. the tube can be checked for fila­
ment continuity using the ohms function
of a multimeter. That will tell nothing
about actua l in-circuit performance. so ;
tube tester should be used to assess per-

forma nce short of actual substitution in a
working circuit. If you do n't have a tube
tester. the free testers still found in some
drugstores . supermarkets. and franc hised
electronics out lets can be used for casual
checking of emiss ion and for shorted ele­
ments . Most ordinary tube teste rs will not
test spec ial-purpose or transmi tting tube
types . however.

8 . Other co m po ne nts . Ma ny used.
surplus. and junk-box-type components
can be judged from their physical condi­
tion. but many canno t. Fo r example.
switches can usually be checked using the
ohmmeter function of a mult imeter if the
switching scheme is know n or can be
determined from inspection ; intermittent .
broken. or shorted contacts can often be
determined from a combination of visual
and electrical inspection. Meters can be
chec ked for calibration by comparison
with another know n good meter . or a
well-ca librated multimeter. Acceptabil­
ity of the meter depends, however. not
ju st on calibration but also on a reliable
(non -sticking) display--often a problem
with meters that have been abused or
stored improperly . Note that it 's usually
wort h th e tr y t o a tte m pt t o f ix a
malfunctioning meter . if extensive dis­
ass emb ling and reassembling ca n be
avoi ded . Otherwise . it will usually cost
more than the price of a new meter to have
fac tory experts recondition or repair the
defect ive unit.

Chec k RF coi ls and chokes for ope n
circuits using a multimeter ' s ohms func­
tion . Those devices are wound with fine
wire that may become broken in storage
or shipment. and in the process of un­
solderi ng those components, the ends of
the winding ofte n are unsoldered from the
term inals .

Note that the DC resista nce of RF
chokes is frequently given in cat alogs: If
the measured resistanc e is less than 80%
of the rate d resistance . there may be
shorted turns. which will result in de­
graded performance .

We have shown in this article that it is
possible to buy the compo nents you need .
when you need them . at prices you' re
likely to be able to afford. Although the
prob lems invol ved are great in this day of
dou ble- d ig it infl ati on . they 're by no
mean s insurmountab le .

We 've indicated that those challenges
can be met with an organized approac h to
parts buying . a working knowledge of
parts select ion and substitution criteria . a
good fee l fo r part s sources . and a
familiarit y with component identification
and testing proced ures .

We ' ve only scratched the surface. But
this art icle should give you an introduc­
tion to the considerations involved when
lining up parts for that next con struct ion
project.

Buying electronics parts '? .. . Why. if
you follow the hint s we 've given you in
this article . it' s alm ost fun! R-E



Part 2 T HE HEA RT-RAT E MONITOR WE DESCRIBED IN

t he Se ptember 19 8 2 iss ue of Radio­
Electronics is intended to give an audible and visible readout of
your heart rate . In that previous part we described the theory
behind the device . now its time to show you how to build your
own.

Construction
The circ uitry of the Heart-A-Matic is broken up to fit on six

circuit boards (that has been indicated in the schematic in Fig .
3). Although wire-wrap techiques can be used . you' re better off
using the foil pattern s in Figs. 4 through 10 to produce a set of
PC boards (a set of boards is also available from the supplier
indicated in the Parts List) . That is particularly true of board I,
which is double-sided , has a high component density, and has a
lot of interconnections . Also, unless you' re the sort of person
who does crossword puzzle s in ink, the use of Ie sockets is a
must. Trouble shooting the boards is virtu ally impossible unless
the lC' s can be remo ved-and, more often than not, unsoldering
an IC will ruin it, even if it was good to begin with . Note that if
you are making your own boards, the dim~nsions provided for
boards 1, 2, and 3 . are solely for reproducing the foil patterns.
Once those boards are etched and drilled, they should be cut to
fit the case (more on that later).

Asse mbly of the boards is straightforward. Refer to Figs . II
through 16 for parts-placement diagrams. Be sure to observe the
orientation of polarized components, such as electrolytic capaci­
tors (and, of course, transistors, diodes. and IC's) . Be especially
careful in handlin g the CMOS lC's-they're sensitive to static
electricity and can be "zapped," easily. If you made your own
board I (the double-sided one) without plated-through holes.
install all the feedthroughs-small pieces of wire such as resis tor
leads that connect one side of the board with the other- before
doing anything else.

There are a few things that you should pay particular attention
to. Diode 02 is tack-soldered to the component side of board I,
but holes should be drilled for its legs, anyway; it's not good
practice to rely on the solder for strength. When the crystal is
inserted in board I , sufficient leg length should be left so it can
be bent over at a 90-degree angle to lie parallel to the board,
makin g its overall height the same as that of the IC's . The same
goes for IC II . the voltage regulator on board 2. The speaker is
mount ed directl y on board 2, and enough space has been left on
the board to accommodate variou s-size speakers . Widen the
hole ju st enough to allow the magnet of the speaker to fit snugly.
Note also that there are two pins each for ground and + 6-volts
on the board' s 12-pin edge connector.

Resistor R48 and switch S I are a single unit and are soldered
directl y to board 4 (see Fig . 17). Th at is done becau se the
mounting hardware is used to secure the board to the case . The
foil pattern for board 4 (Fig . 8) shows where the cutouts for the
edge connectors are located as well as the holes for the bolts to
hold them . It may be necessary to file down the ears of the edge
connectors to make them fit properly in the space provided . Put
Ys-inch spacers between the ears and the board to make sure that
the connectors don 't stick too far out on the rear side of the
board . The spacers can be small pieces of plastic . When the edge
connectors are attached, use insulated hook-up wire between the
eye lets on the back of the connectors and the appropriate pads on
the board .

Checkout and troubleshooting
Connect the board s together as show n in Fig . 18 and tum on

the power . Verify that the regulat or is puttin g out about 6 volts to
the circuit. When power is first applied . some number will
appear in the display. What that numb er will be depends-v-as
mention ed ea rlier---o n the "temperament " of the particular
450 8 used for IC 15. Press your finger lightly on IC24 on board

Keep track of your heart rate-and your
health. This month we'll show you how to
build your own Heart-a-Matic.

ROBERT GROSSBLATT
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.....--------------5-1/4 INC HES-------------- ........

~---------------- 5-1/4 rNCH ES-----------------+ Bottom case
The HeaI1-a-Matic ' s case

is made ent irely of l/x-inch
acry lic plast ic. which can be

and off you should see corresponding
pulses at the Ie. If you don 't, do the same
thin g and monitor the output of IC I . If the
problem isn 't there , co nne ct a jumper
fro m th e re gul a ted s up ply-vo ltage
through a 10K resis tor to the positive side
of C2. Eve ry time you touch C2 with the
jumper you should see a corresponding
pulse at the output of IC2 . If you do, then

the probl em is with the sen­
sor bo ar d . If yo u don't,
c hec k the output of ICI
again . That method should
help you to find a defective
IC and, if your IC s are in
soc kets , you should be able
to repl ace it eas ily.

Boa rd I is the most com­
plex part of th e Heart-a­
Matic but. fortunately, it 's
also the easiest to check . Re­
move the board from its edge
connec tor and solder a piece
of hook-up wire to pin 3 of
anyone of 4040' s . Replace
the board in the edge con­
nector and remo ve IC I on
board 2. Insert the other end
of the wire into pin 6 ofIC I 's
socket and turn the monitor
on. If the digital circuits of
the Heart-a-Mati c are op­
erating properl y. you will
get a display of 120 that will
b e upd at ed ev e ry half­
seco nd. If that doesn 't hap­
pen . make the same S0l1 of
checks you would for any di-
g ital ci rcuit: Is th e clo ck
clockin g? Is IC21 advancing
with each incomin g pulse? Is
IC23 putting out 60 Hz? And
so on. Most of the probl ems
on the board will be found to
be du e to . ' m e c h an ic a l
error." Bad ICs should be
wav do wn near the bottom of
your list of suspects .

Af te r buildin g thre e
Hcart-a -Mat ics , th e only
problems I eve r encountered
were mec hanica l ones. In
any eve nt. none of the three
worked the first time I ap­
plied power, and the prob­
lem always turn ed out to be
in th e co ns truc tion of the
boards. not the design or the
c o nd i t io n o f th e co m­
po ne n ts. As f ar as
troubleshootin g the board s
goes, all that ca n be said is
th at careful wo rk always
pays off. .. and that you' ll al-
ways find the source of the
problem in the last place you
look .

I

that noth ing is wrong there , eac h in­
div idual sec tion of the unit can be check ­
ed separate ly.

The inp ut sec tion can be checked by
connecting an LED from the output of
IC2 through a IK res istor to gro und . If
you have a logic pro be , so much the bet­
ter. Shine a small light on the top of IC24
on the sensor board. As you blin k it on

FIG. 5-COMPONENT SIDE of board 1. Note that if you etc h your own boards plated-through hol es or
jumpers are needed (see tex t and Fig. 11 fo r more inform at ion ).

6 . The Heart-a-Matic sho uld start beep­
ing in tim e with your pulse. After the
ninth beat it will start disp layi ng your
heart rate . If the device fails to operate,
there are several checks you can make .

It goes without saying that you should
look for co ld-so lde r joint s. bad or un­
soldered connections, broken traces, and
other mech anical problems. Ass uming

FIG. 4-FOIL PATIERN for the foil side of board 1. Note tha t th is is a double-sided board. The
component side as shown in Fig. 5.
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FIG. 7-MOST OF BOARD 3 is taken up by battery holders.The foil pattern forthat board is shown here.

FIG. 6-FOIL PATIERN for board 2 of the Heart-a-Matic. Note that enough space has been left to
accommodate a speaker (see text) .
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cut and shaped using ordin­
ary woodwo rki ng too ls .
Solve n t-t ype ce m e n t
(ava ilable where vou buv
t h e p l a sti c) i's u s e ~1
thr o ugh out to hold it
toge the r. Wh en you ' re
assembling the ca se. be
sure to keep your fingers
off the areas of the plastic
where you app ly the ce­
ment. The cement softens
the pl asti c and not hi ng
ruins the appea rance of a
project more than a finger­
print etc hed into the case .
There are more e legant. if
not quit e so personal. ways
of signing your work .

Figure 19 show s an ex­
ploded view of the bottom
case of the Heart-a-Marie.
The easiest way to assem­
ble it is to cut the base to
the exac t size indicated in
Tabl e I. Th e s ides and
front can be cut larger and
then attac hed to it. When
the eem ent has drie d they
can be sanded dow n to fit
exac tly. The top of the case
is one of the last part s to be
attached. and it wi ll be dis­
cussed Sh0l11y. Make sure
that the slots for the circ uit
boards line up correct ly
with the edge co nnectors
on board 4 and that the
boards can slide eas ily in
and out of the case. .

Th e dim en s ion s give n
for the base assume that
slots will be rout ed in the
sides as shown. If you de­
cide to use card guide s in­
ste ad. yo u w ill have to
make the base. rear door.
and other pieces larger than
indicated .

There are two doors in
the un it: they should be in­
stalled last (their installa­
tion w ill be described be­
low). One door is at the
rear to allow acc ess to the
boards and the other is in
front to close the storage
compartment for the senso r
assemb ly and the shielded
cab le that co nnects it to
board 4 . The pieces should
fit snugly enough so that
friction will hold the doors
closed . Cut them slightly
larger than needed andthen
ear'Cfullv sand them to the
correc t f it.

Th e c irc u i t - boa rd
assemb ly is held in the case
bv the nut on R48 and a
n~lt-and-bolt assemblv that
goes in a hol e d(i l le d
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FIG. 8-FOIL PATTERN for board 4 is shown here. The three rectang les should be cut out to
accommodate the edge conne ctors.

made between the main case and the one
that contains the display .

The six leads from the top of board 4 go
to the display and are routed along the
underside of the case top and inserted
through the holes . The holes them selves
are dr illed in a pattern to acco mmodate
the six so lder tails of a piece of edge
connector. The details for that are show n
in Fig . 19 . The wires should be soldere d
to the tails of the edge connector and then
the edge connector should be glued to the
case top using epoxy . The six edge ­
connector pins that protrud e into the case
can then be bent over flat. Once that is
done , the top can be glued to the rest of
the case with the solvent cement.

The doors can now be fit into place and
the hin ges installed . The hinges arc small
wire brad s that are pushed into holes
drill ed in the doors and case as show n in

I.... 5 INCHES------------------'••\ Fig . 19. Don 't force the brads in too far
because it is easy to crac k the plastic .
Once they are in securely, grind the end s
dow n so they are flush with the case. If

f4-----2-1 /4INCHES-----.

FIG. 9-AS WITH ALL OF the foil patterns in this
article, th is one for board 5 is shown full size.

~3/4 I NCH~

TOJ2, BO ARD 4

~

ASTERISKS(*) INDICATE PLATED -THROUGH HOLES
OR JUMPERS SOLDERED ON BOTH SIDES OF BO ARDS

FIG. 11-PARTS PLACEMENT DIAGRAM for the main board (board 1). To prevent problems later on,
the use of IC sockets is recommended.
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FIG. 10-THE TINY foil pattern sho wn here is for
board 6, the small sensor board.

through the top rear of the sensor storage
compartment and board 4. Its exact loca­
tion will depend on how the boards fit in
the case. Remember that a seco nd hole
has to be dr illed in the case as well, to let
the shielded cable get to the pads on the
back of board 4.

The last piece of adv ice for thi s part of
the case concerns the rubber feet. Sma ll
pieces of plastic should be glued to the

bottom of the case and the fee t should be
screwed into them . If you try to screw the
feet direc tly into the case, the tips of the
screws may pro trude far enough into it to
prevent board 3 from fitting properly .

The trickiest part of the case is the
asse mbly of the connector for the bottom
of the display section. The top of the case
has two sets of holes drilled in it. One is
located over the speaker located on board
2 to allow the beeps to be heard . The other
is a set of six holes drilled in the center of
the top for the connections that have to be

they are too loose in the holes , secure
them with a sma ll drop of epoxy , making
sure yo u do n' t inadvert antl y glue the
doors shut in the process . When you' re
finished, you can put the assembly as ide
and let the epoxy harden .

Display case
We've give n you a choice of two types

of dis play case- plain or fancy. The plain
case is a simple box, assembled more or
less in the same way as the bottom case .
The fancy version, show n in Fig . 20 , is
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the one that will be describ ed here . With
the exception of forming the plastic for
the heart-shaped case . construction de­
tails for both types are essenti ally the
same. If you bui ld the plain case. be sure
it is large enough to hold the disp lay board
comfortably; dimension s for the heart­
shaped case are given in Table 2 .

Like the bottom part of the case. the
display case is made of acrylic plastic . A
short piece of Yx-inch diameter chro me­
plated copp er tubing is used to connect
the two cases . Figure 21 is a templ ate for
the front of the heart . which is made from
a piece of 1/4-inch opaque red plastic . A
rectangular piece of Y4-inch transparent
red plastic is used as a lens; it is cut as
indicated and glued in the display cutout .
Be careful to get none of the solvent ce­
ment on the surface of the lens . The lens
should stick out in front about Yx-inch so
small strips of black plastic can be glued
to the edges to for m a bezel . The lettering
is standa~d dry-tr ansfer type; I have found
that it is much eas ier to apply before the
lens is glued to the case . Afte r the letter­
ing is applied. spray the case with clear
lacquer to protect the type .

The side of the heart -shaped display
case is made from a single piece of black
acry lic plastic . Being very careful and
wearing protective gloves, heat the strip
and bend it to fit around the heart . The
plastic ge ts very hot , so prot ect ive
gloves are a must. The eas iest way to heat

FIG. 16-BE SURE that IC24 is aligned as shown
when mounting it on board 6, the sensor board.

FIG. 15-PARTS-PLACEMENT DIAGRAM for
board 5 is shown here.

4 3 1

~
Jl EXTERNAL

POW

TOJl, BO ARD4
,------~,,'-------,

' INDICATESMOUN TING
PADS FOR BATTERY HOLDERS

~4-"AA"-CE L L BATTERY HOLOER----..j r-lo(;----4-"AA" -CELL BATTERY HO LOER------+j

TO CORRESPONOING{ ~ =-~~~~===~~~m~j~~j~~PIN, BOARD 6 3 C If"f" ...,ft

S1

FIG. 14--IF NECESSARY, file down the "ears" of J1-J3 to allow them to fi t in the space provided on
board 4.

FIG. 13-THE BATTERY HOLDERS are mounted to the pads indicated by asterisks in this parts­
placement diagram for board 3.

FIG. 12-WHEN MOUNTINGIC11 on board 2, be sure to leave the leads long enough so that they can be
bent to allow the device to lie fla t.

63



PARTS LIST

FIG. 17-RE515TOR R48 and switch 51, a single unit, are soldered directly to board 4. That uni t's
mounti ng hardware is used to secure the board to the case.
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All resistors V.-watt, 5% unless other­
wis e noted

R1-270 ohms
R2,R4. R11. R13, R39 , R41 , R43, R45--

10,000 ohms
R3, R46-470,000 ohms
R5, R6. R35--1 mego hm
R7, R31, R33- 390 ohms
R8, R9-30,000 ohms
R10, R14, R38, R40, R42, R44-100,000

ohms
R12-1 2 ohms
R15, R24-R26, R29, R36-1000 ohms
R16-R22, R27-1 60 ohms
R1 6-R22, R27-1 60 ohms
R23-15 ohms
R28, R32-22,000 ohms
R30-4700 ohms
R34-27 ohms
R37-1 0 megoh ms
R47-500 ,000 oh ms, multiturn potenti­

ometer, PC-mount
R48-300 ohms , potent iometer , pan el­

mount with switch (commonly used in
TV receivers )

Capacitors
C1, C3, C4, C6, C14, C28- 0.47 fJ.F , 35

volts , tanta lum
C2-10 fJ. F, 35 volts, e lectrolytic
C5--0.1 fJ.F , ceramic disc
C7, C9, C11-C13 , C18, C19, 'C22-C24,

C26, C27-Q.01 fJ. F, ce ramic disc
C8, C17-4.7 fJ.F , 35 volts, electrolytic
C10-3.3 fJ. F, 35 volts, tan ta lum
C15-68 pF, ceramic disc
C16-.005 fJ. F, ce ramic disc
C20-47 pF, ceramic disc
C21-8 pF, ceramic disc
C25--2200 fJ. F, 16 volts, electrolytic

Semico nductors
IC1-741 op-arnp
IC2- 555 timer
IC3-4093 quad 2-input NAND Sch mitt trig­

ge r
IC4-4020 14-stage binary ripple counte r

IC5--4012 dual 4-input NAND gate
IC6-4553 3-digit binary counter
IC7-45 43 BCO-to -7 -segment latc h/

decoder/driver
IC8-556 dual timer
IC9, IC10-4089 binary rate multiplier
IC11- 7805 5-volt regulator
IC12-IC15-4508 dual 3-state 4-bit latch
IC16-IC19-4040 12-stage binary ripple

counter
IC20-4001 quad 2-input NOR gate
IC21-4017 decade counter
IC22-4049 hex inverter
IC23-5369 60-Hz timebase
IC24- FPA104 infra-red emitter/s ensor

array
Q1-2N3391
Q2- 2N3904
Q3-2N2222
Q4-Q6-2N3906
SCR1-ECG 5400
LE01- LE03-FN0500 0.5-inch co m-

mon-cath ode 7-segme nt display
01, 0 2-1N914 or 1N4148
D3-1 N4001
XTAL1-3.579545 MHz color-burst refer-

ence crysta l
SPKR- 8 ohms , 2-inch diameter
S1-SPST switch (part of R48)
J1-1 2-contact edg e

connector
J2 , J36-contact edge

connector
J4- subminiature N.C., chas sis-mount
B1-B8-1 .5-volt "AA" cell

Mis c ell a ne o us : PC boards, two "AA"
sid e-by-s ide ba ttery hold e rs . Velcro
strip, plastic for cases, wire , shielded
cab le, solder , etc,

The following are available from Hal­
Tronix, P.O. Box 1101, Southgate, MI
48195: Set of six etched and drilled PC
boards, $39.95; Board 1 (double-sided),
$19.95. Add $2.00 for shipping & hand­
ling; MI residents add 4% tax.

the plastic is over an open cand le flame .
Move the plast ic rapidly throu gh the
flame to make sure it is heated uniformly.
If the plastic starts to burn , remove it from
the flame im medi at ely and blow it out.
Wheneve r working over an open flame,
take sensible precautions such as wearing
the correct gloves and protective glasses .
There 's no point to building a heart-rate
monitor if an accident happens to you and
there ' s nothing left to monitor. In all
serio usness . however. as with any project
you should be very careful.

I' ve made several heart-shaped display
cases and have found its much simpler to
create the bend a small portion at a time .
Plastic is an excellent insulator so while a
part of the strip is hot enough to bend . the
rest remains cool enough to hold its shape
and be handled safely . Follow ing the pro­
cedure below will help assure you of good
results .

Start in the middle of the strip and make
the first bend in the top middle of the case .
Don't force the plastic to bend. because it
will snap: when it' s hot enough it will
bend eas ily . Bend the plastic around the
case and then dunk the whole thing in cold
water. That will cool it rap idly and set the
bend . Keep holdin g it until the shape has
set orthe strip will deform and you' ll have
to do the whole thing over again . Now
make the bend around one side of the case
all the way to the bottom . When that' s
done. cut off the excess plastic so the end
is flush with the bottom of the case. Then
form the other side of the case in a similar
fashion .

Referrin g to Fig. 21 . glue the front of
the case to the side with solvent cement.
Apply the cement only to the rear of the
piece to avoid marring the front. Glue in
the inner support-piece for the chrome
pipe . Drill a %-inch hole throu gh the bot­
tom of the case assembl y and continue it
throu gh the inner support-piece . Put the
chrom e pipe in and keep the end of it flush
with the top of the inner support-piece.
Whe n that ' s done . drill a small hol e
through the back of the inner support­
piece and the chrome pipe . Push in a wire
brad that has been cove red with epoxy
and set the assembly aside so the epoxy
has time to harden .

Make sure that board 5. the display
board . fits in the display case correctly.
Glue two pieces of plastic as shown in
Fig . 21 to the back of the case at either
side of the board . Hold the black acryIic­
plastic rear of the display case in place
and dri ll two holes through it into those
pieces of plastic . The holes are for the
screws that sec ure the rear cove r. A piece
of sponge foam is glued to the inside of
the rear cove r to hold the display board
firm lyin place . The pattern for the rear
cove r should be traced . using the sides of
the case as a pattern . once th-e red heart is
attached. LED I-L ED3 should fit in the
cutout behind the lens.

Drill a %-inch hole in the center of a



FIG. 18-WHEN ALL OF THE BOARDS are completed, they are conne cted together as shown here.

FIG. 19--EXPLODED VIEW of the Heart-a-Matic's bottom case. The dimensions for that case are given
In Table 1.

Y..-inch-square piece of black plastic and
slide it onto the bottom of the chrome
pipe . Th at is the top of the asse mbly that
connects the display case to the base.
Route the wires from board 5 throu gh the
pipe and solder them to a small piece of
double- sid ed ci rcu it board with three
"fingers" on each side as shown in Fig .
20 . Cut the wires from board 5 about six
inches longer than necessary for a tight
fit: they will be pulled up inside the dis­
play case when the asse mbly is finished
and will allow the board to be removed
from the case without your having to un­
solder anything . Make sure you solder the
wires in the same order you did on the
mat ching pi ec e of edge connector
mounted on the top of the bottom case.
Use an ohmmeter to verify that the wires
go to the proper places . Asse mble the rest
of the display base. making sure that the
ears on the circuit board fit snugly in the
slots you have cut in the side pieces . The
plastic parts can be assembled with sol­
vent cement but the slots will have to be
fill ed w ith ep oxy . Wh en the whole
asse mbly has set . sand it down smooth for
best appe aranc e . .

The dimension s of the plug retaining
walls on the top of the case should be

TABLE 1
Bottom Case Dimensions (Fig. 19)

A: 4% x 2% in.
S: 5% x 4% in.
C: 1 x 2% in.
D: 4% x 2% in.
E: 2% x 1% in.
F: 2% x 4V4 in.
G: 5% x 47/ 8 in.
H: 4% x 2% in.
I: 1 x 1 in.
J: % x 1 in.
K: % x 1% in.
L: t -in diameter
M: 6-connect double-sided .156 in. center
edge connector

measured with the displ ay case plugged
into its connector . It is important that they
be high enough to provide support . Once
they are cut and glued into place , you 're
almost finished . All that's left is the small
case for the sensor board .

Sensor case
The sensor board is housed in the case

as show n in Fig . 22 . Dimension s are
given in Table 3. Use about two feet of
shielded cable to conn ect the sensor board
to board 3 . To assemble the sensor. attach
a strip of Velcro to the bottom of the case
with epo xy. Th e strip should be long
enough to wrap around your finger and
attach to the bottom of the case . Use one
part of the Ve lcro mater ial (it comes in
two part s) for the strip and attach a small
piece of the other part to the strip on the
bottom of the case . Cut a piece of conduc­
tive foam to fit inside the case and slit it so
the sensor, IC24 , can poke through . 501-
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FIG. 22- THE DIMENSIONS fo r the small senso r case shown here are given in Table 3. Be sure to drill a
hole for the connecting cable.

der asmall piece of hook-up wire to the
ground plane on the board and poke the
other end of it into the foam. That will
help preven t the ever -present 60-Hz field
from the power lines around you from
causing problems with the inputsection.

Calibration and use
The Heart-a-Matic needs no calibra­

tion other than setting the low-battery­
warning trip-point by adjusting R47 on
board 3 . Co nne ct a variab le power­
supply to the unit at J 1 (EXTERNAL pow­
ER) on the side of the case and set it to
eight volts. Slowly adjust R47 until the
decimal ,Points in the disp lay light and
stay lit. Turn off the unit and set the power
supply to deliver twelve volts. Turn the
Heart-a-Matic back on and slowly reduce
the input voltage . The decimal points
should light at eight volts . If they do, the
calibration process is comp lete and your
project is ready for use .

The Heart -a-Matic is simp le to use .
Attach the sensor to your finger and se­
cure it snugly with the Velcro strip. There
should be light press ure agains t your fin­
ger. If it' s too tight , the blood supply will
be restricted and sensor will have nothing
to detect; if it' s too loose , the sensor will
be affected by ambient light. A good way
to make sure the sensor is oper ating is to
place it against the pulse-point in your
wrist. The change in blood volume there
is much greate r than in your finger and the
Heart-a-Matic can easil y pick it up with­
out too much concern about pressure.
Keep in mind the fact that differe nt fing­
e rs h a ve differen t ca p i l lary co n­
figurations and that often a reading can be
gotten from one finger and not a another.
The sensor and input circuitry are very
sensitive, though , and there shouldn't be
any problem in using a finger to detect the
pulse. I' ve gotten reliable readings from
my eat's paws!

Altho ugh the Hea rt-a-Marie is ex­
tremely accura te , it is by no means a
substitute for a doctor's checkup . There is
all the difference in the world between
data and diagnosis . While the Heart-a­
Matic can tell you what your heart rate is.
only your doctor can tell you what it
means. R-E

Several errors appe ared in Part 1 of the
Heart-a-Mafic construction article in the Sep­
tember 1982 issue. The correct value for
capacitor C25 is 2200f.lF , 16 volts-not
2200f.lF. Jack J4 shou ld be wired so that the
battery is out of the circuit when a plug carry­
ing external power is inserted . The sentence
on page 48 that reads in part ..."a rate multi­
plier will not...output a number of pulses that
is always an average..." is wrong-it will.
Finally, the correct price for the set of six PC
boards is $39.95 .

TABLE 3
Sensor Case Dimensions (Fig . 22)

A: V2 x 1 in.
S: V2 x V2 in.
C: 1 x % in.

TABLE 2
Disp lay Case Dimensions (Fig . 20)

A: % x Ve in.
S: 2% x % in.
C: 1% x % in.
D: See Fig. 20

*E: 1% x 12% in .
*F: V2 x % in.
*G: 1Ve x % in.
*H: 2 x 2 in. foam
*1:
*J:
K: % x 1 in.

*L: % x % in.
*M: % x % in.
*N: % x V2 in.
" : See text

APPRO X. 3/4 X 2 INCHES
(TO FIT 3 FNO-500'sl

FIG. 21-USE THIS TEMPLATE for the front of
the heart-shaped display case.

FIG. 2o-EXPLODED VIEW of the heart -shaped display case and its conn ector. The dimensions are
give n in Table 2.
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FIG. 1-COMMON-EMITTER AMPLIFIER using a bipolar tr ansistor.

How to Design
Analog Circuits

-Amplifying AC Signals

MANNIE HOROWITZ

One of the most important uses for
the transistor is in an amplifier circuit.
This month, we'll look at how a one­
stage transistor amplifier works, as
well as how to design one.

IN THE PREVIOUS PART OFTHIS SERIES. WE

looked at different bias circuits and an­
alyzed the DC beh avior of a one-stage
transistor amp lifier. But merely biasing a
transistor at the qui escent operating point
does not produ ce a fun ction al circuit. The
tr an si st o r mu st a lso be capable o f
amplify ing an AC signal.

W hen an AC signal is applied to a
transistor amplif ier stage . many of the
transi stor parameter s . such as ga in ((3).
cha nge from the nomi nal DC value . Also ,
for the circ uit to be fun ctional. several
component s mu st be adde d to the basic
DC circuit. For example . a load res istor
must be included so that the output signal
ca n be obtai ned ; and capac itors must be
added so that the AC signa l does not upset
the DC bias vo ltages . Thi s mo nth. we will
analvze the be hav ior of a one-stage tran­
sister amplif ier whe n an AC signa l is ap­
p lied to it. We wi ll also look at a complete
step-by -s tep des ign example .

AC bipolar transistor analysis
Las t tim e . we di scussed several bia s

c ircuits for es tablishing the co llec tor-to -

em itter vo ltage (VeE) at the qui escent op­
erating point (no- input signa l cond ition) .
For our an alysis of AC operation. we' ll
use the simp les t bias circuit that we de­
scribed last tim e. as shown in Fig . I . The
c ircuit show n in Fig . I also includes a
sinuso ida l voltage source, a load resistor .
and two capacitors .

Th e sinusoidal AC vo ltage source is
Vin and since no vo ltage source is per fect.
its intern al impe dance is not eq ua l to zero.
Here , th e int ernal im pedance of the
ge nerator is shown as Rgcn .

The sig na l from the ge nerator is con­
nected to the base of the transistor thro ugh
ca paci tor C I . That capac itor prevents the
bia s curre nt provided by RB from flowing
into the generator and to gro und throu gh
Rgcn and thu s upse tting the quiesce nt op ­
era ting point. At the same time. the va lue
of the ca pac itor is large enough to allow
the AC signa l fro m the ge nerator to pass
throu gh it to the transistor.

Th e AC signal that appears at the base
of the tran sistor is amplified by the tran­
sis tor. T he res ulting amplified signa l
appears across Re and is app lied to the

load resistor throu gh capacitor C2. Ca pa­
citor C2 prevent s the DC voltage at the
co llec tor of the transistor from appearin g
across load res istor RL while passing the .
amplified AC signal present at that point
in the circuit. Ca pac itor C2 prevent s the
DC co llec tor vo ltage from bein g affected
by the presence of RL in the circuit.

T he vo ltage ac ross Re is Ic X Re.
where Ie is the DC co llec tor current. Be­
cau se of that. the co llec tor voltage is:

Vc =Vcc - lc xRc

If cap acitor C2 we re not present. RL
wo uld co mplete a DC curren t path from
Vee throu gh Re to ground . Th e addition­
al curre nt. II.' would add to Ie to de­
termi ne the tot al DC curre nt flowing
throu gh Re . The vo ltage across Re wo uld
be (Ie + IIJRe . The vo ltage at the col­
lector (Vcl wo uld drop to Vee - (Ie +
ILJRc ·

But what is RL do ing in the circuit'? It
represe nts the AC load on the output of
the transistor. If thi s were an audi o power
amplifier , RL co uld represent the im-
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Without question, microcomputers are the
state of the art in electronics. And NTS is the
only home study school that offers you
training for this booming field with a choice
of 3 production-model micro computers.

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

You'll use a digital multimeter, a
digital logic probe and other
sophisticated testing
gear to learn how to
locaIize 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 _

Simulated TV Recepti on 4 .

o Check if interested in G.1. information.
o Check if interested ONLY in classroom training in Los Angeles.

Apt. City _

State _

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

3. Color TV (25" diagonal) feat ures
specia lized AGC-SYNC muti ng, f iltered
color and new solid- state high voltage
tr ip ler recti f ier.

Name _

NATIONAL TECHNICAL SCHOOLS
4000 South Figueroa Street. Dept. 206-112
Los Ange les. Californ ia 90037

Please rush FREE color catalog on course checked below

o MicroComputers/MicroProcessors 0 Auto Mechanics
o Communications Electronics 0 Air Conditioning
o Digita l Electronics 0 Home Appliances
o Industrial Technology 0 Color TV Servicing

TECHNICAL -T RADE TRAINING S INCE 1905
R e s ide n t a nd Home-Study Schools

4000 SO. FIGUEROA ST.• LOS ANGELES. CA. 90037...----..._------------- ..

_NATIONAL
nlE;TECHNICAL
LII;I SCHOOLS

I Address ------------------­
I
I
I
I
I
I
I

•

1. The NTS/Rockwell AIM 65
Dedicated Microcomputer A Single
board unit featur ing 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
(expandablel-1K RAM (expandable ). 51

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



(7)

(6)

C2

+Veeb

A, = ~

where RLIIRc is the resistance of Rc and
RL connected in parallel. The power gain.
G . is the product of Ai and Av .

In the common- collector circuit show n
in Fig. 3-a. the input impedance of the
tran sistor is ca lculated using equation 4 .
but RE is usuall y much larger here than
when spec ified for the co~mon-emitter
arrangem ent. The generator still sees RB
in parall el with Rin. As for the output
resistance Rout (the res istance see n when
looking back into the tran sistor ). it is the
sum of r, and the total res istance in the
base c irc uit di vid ed by be ta . The re­
sistance in the base circuit is the sum of rh
and the paralle l combi nation of rgen and
RB. .

Th e vo ltage ga in of the co mmo n­
co llector circ'Uit itself is approx imately
equal to I . The co mbination of a relative­
ly low input impedance . a high output
impedance (as already stated . RIO is usual-

Rout = rd[(Rgen + rb) + ~(re + RE) ]

Rgen + rb + re + RE (5)

Note that the impedance of the generator
and the base resistance are refle cted from
the input of the transistor to the output.
Both factors therefore appear in equ ation
5. The load resistance. RL• sees Rout in
para llel with Rc . The current ga in (Ai)
and voltage ga in (A v ) for the circuit
show n in Fig . I are:

the base circuit itself. is:

Rin = rb + ~ ( RE + re) (4)

The generator sees that resistance in paral­
lel with RB becau se the upper termin al of
RB is connected to + Vce and that ter­
minal is at AC gro und throu gh the power
supply . (The + Vcc terminal is + Vce
volts above DC ground . But an ideal
voltage source has zero impedance . Be­
cau se of that. the +Vcc point is treated as
being at signal or AC ground .)

The output impedance seen looking
back into the co llector circuit is:
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AC bipolar-transistor amplifiers
Using the parameters detail ed above.

we can now define several AC character­
istic s of the circuit show n in Fig. 1.

The input impedance seen lookin g into

~
a = -- (2)

1 + ~

Another import ant par ameter when an­
alyzing the AC perform ance of a transi s­
tor is the emitter res istance . When we
were analyz ing the DC perform ance of a
transistor. RE was an actual resisto r con­
nected to the emitter of the tran sistor and
it was the onl y res istance of significance
in the emitte r circuit. But when an AC
signal pas ses through the transistor, there
is also an internal AC resistance that is in
the emitter of the transistor itself. That
resistance. reo can be determined from the
following equation:

26
r, = (3)

Ic

In equation 3. Ie is ex pressed in
milli amp ers and r, in ohms. Wh en an­
a lyzing the AC performanc e of a
common-emitter transistor amplifier. the
resistan ce in the emitter circuit is r, + RE.
When that is reflected as a resistance into
the base circuit. the sum is multiplied by
the AC beta.

The collector resistance . r, and rd. were
discussed in the article on bias circuits
that appea red in the September issue . The
meth ods for determinin g those re ­
sistances were covered there and those
method s rem ain the same .

As a final parameter to be noted here .
we wi ll con sider the base res istance. rho
Th at is usuall y an insignificant factor
when do ing a design . The AC resis tance
rh is co nsidered as bein g in series with the
base . It is usuall y between 500 and 1000
ohms-values that can be ignore d in most
designs. ~

FIG. 3-DIFFERENT CIRCUIT CONFIGURATIONS for the bipolar transistor. The common-collector
circuit is shown in a. The common-base circuit is shown in b.

the section of the cur ves that we are in­
terested in are almost perfectly hori zont al
and. as a result . alpha is very close to I .
However , aAC (or a ) can be dete rmined
from the AC beta using the same equation
used for determining I3Dc ,

FIG. 2- TYPICAL CHARACTERISTIC CURVES
of a bipolar t ransistor .

line was plotted and that the quiescent
operating point. Q , was cho sen as show n.
At the qui escent op er atin g poin t. the
idling base CUITent is lE3' the idling co l­
lector current is 10 • and the coll ector-to­
emitter voltage is VCEQ ' Since the DC
bet a (I3Dcl is simply the ratio of collector
current to base curre nt at any one point on
the cur ves . I3Dc is equal to lo /l E3'

The AC beta . I3Ac , is the ratio of a
change in collecto r curre nt to a change in
base current at a spec ific co llector-emitte r
voltage . VCEQ' We can use that concept
to determine the va lue of I3Ac from the
curv es . It is equal to :

IC 4 - 1Q2 L'. lc
~AC = --- (1)

18 4 - 18 2
L'. 18

Hereafter. as is commonly done throu gh­
out our indu stry . we will refer to the AC
beta simply as beta and apply the sym bo l
13 to it. For the DC beta . we will retain the
symbo l I3Dc ,

It is difficult to determine the AC alpha
of the transistor from the cur ves becau se

Ie

pedance of a loudspeaker. If this collector
circuit were connected to the input of a
second transistor to get additional gain .
RL would be the input impedance of that
second tran sistor circuit.

The c ircuit around the transistor affec ts
the operation of the transistor ju st as the
various transistor parameters affec t the
ove ra ll circu it per formance .

We discussed alp ha and beta and de­
scr ibed how DC curre nt at the input of a
transistor is amp lified and appears at the
output. Th e output current is beta times
the input curre nt. A similar ampli fication
takes place due to the AC current gain . or
AC beta . of the transistor. Although the
Greek lett er 13 is usually used to indicate
that parameter . some specification shee ts
use the hybrid parameter. hfe. They both
have the same meanings.

The AC beta and DC beta can be de­
rived from the co mmo n-emitter curves of
the transistor . A typi cal set of curves is
drawn in Fig. 2. Let us assume that a load
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To find the voltage and power gain of the
overa ll circuit, simply add rgen to r, in the
denomin ator in equation 10 .

rb + Rs
Rin = re + --- (8)

13
The output resistance seen by the load

resistance is the parallel combination of
Rc and ROU I , where :
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FIG. S-COMMON-DRAIN FET AMPLIFIER cir­
cuit is shown here.

for the JFET are shown in Figs. 4 through
6 . Although the configurations are shown
using JFET' s. the MOSFET can be sub­
stituted instead of the JFET's in those
circuits . The common-gate circuit drawn
in Fig . 6 is seldom used in audio applica­
t io ns. It is pr imari ly used in h igh ­
frequency applications.

Voltage gain as well as the input and
output impedances. are the primary con­
cerns of the designer. Because of the high
input-impedance of both the JFET and
MOSF ET devices. the input current is
just about zero . Thus. the current gain and
the power gain of the device approaches
infinity . There are . of course . limits to
those gains. Here . the only gain to be
considered is voltage gain. A,,, It is re­
lated to the transconductance of the FET ,
gm' (We will use the term FET to refer to
both JFET and MOSF ET devices.)

As you may recal l. transconductance is

FIG. 6-COMMON-GATE FET AMPLIFIER circu it
is mainly used in high-frequency applications.

FET amplifiers
Few differences exist between the de­

sign procedure s for a bipolar transistor
amplifier and the design procedures for
amplifiers using JFET' s and MOS FET's.
(The MOSFET is also commonly called
an IGFET. ) Thus, many of the param eters
and design procedures that we 've dis­
cussed so far can be app lied to JFET and
MOSF ET amplifiers . The primary differ­
ence involves the polarity of the bias vol­
tage that is applied to the gate of those
devices. (The gate is the equivalent of the
base terminal of a bipolar transistor. ) In
the equations used for determining gain
and impedan ce , there are no distinctions
between the FET devices and the bipolar
transistor.

The three basic circuit configurations

Since the transistor receives only .85V in ,

the overall voltage gain of the circuit is
the voltage gain of the transistor mult i­
plied by 0.85. The voltage gain of the
transistor is calculated using equation 7:
Av = 2100/195. 6 = 10.74 . The voltage
gain forthe overall circuit is 10.74 x .85,
or 9 . I . That is slightly below our desired
gain of 10. To increase the gain, RE must
be reduc ed .

Similar procedu res can be used to de­
sign commo n-co llec tor and common­
base circuits.

( 56,470 ) v; = 0.85 v:
56,470 + 10,000

ohm collector resistor (Rd. The collector
current , Ie , is then equal to 4 .5/2700 =
1.67 mAoPlugging that information into
equation 3, we find that r, is equal to
2611 .67 = 15.6 ohms. Since the total
maximum resistance in the emi tter circuit
is 210 ohms, REcan be as high as 210 ­
15.6 ohms or 194.4 ohms , Use a standard
180-ohm resistor for RE.

To get a collector current of 1.67 mA,
the base current, IB, must be 1.67 mA
divided by the beta of the transistor.
Therefore , IB = 1.67/300 = 5.6 p..A .
Base current is provided by the 9-volt
supply and flows through RB, through the
base-emitter junction , and then through
RE. Hence.the base current, IB, is equal to
9/(RB + Rd = 5.6 p..A . The base-to­
emitter voltage , VBE, is ignored because
it is negligible compared to 9 volts . Going
through the algebra to determi ne RB, we
find it is about 1.5 megohms.

Taking that one step further, assume
the impedance of the generator , rgen , is
10,000 ohms. That 10,000 ohms forms a
voltage divider with the input impedance
of the transistor. Using equation 4 and
ignoring rb, the input impedance is the
parallel combi nation of ~(RE + re ) and
RB. Sol ving for the input imped ance :
300(1 80 + 15.6) in parallel with 1.5 x
106 = 56 .470 ohms. Due to the voltage
divider formed by the generator and the
input impedance of the transistor , the
voltage that appears at the base of the
transistor is equal to:

FIG. 4-COMMON-SOURCE AMPLIFIER circuit
is shown here.

(10)
A

y
= G = RLllRc

re

A step-by-step design
The equations given in this article can

be used to design actual circuits . As an
example, let us again consider the circuit
shown in Fig . 1. You would start the
design of the circuit by know ing the
power-supply voltage as well as the beta
of the transistor. For this example , let us
assume that Vee = 9 volts and that ~ =
300 . Next, determine the load resistance ,
RL , that the circuit will be connected to .
Let ' s assume you must feed a 10 ,000 ohm
load. The collector resistor , Re , should
be between 10% and 25% of RL so that the
AC load line will not differ by much'from
the DC load line . (We will discuss that
factor in more detail in a future article on
power amplifiers). A good compromise is
to make Re equal to 2700 ohms. The
resi stance in the co llector circ uit is
10,000 ohms in parallel with 2700 ohms,
or 2100 ohms. If the circuit is to provide a
voltage gain of 10, then the ratio of the
resistance in the collector circuit to the
resistance in the emitter circuit should be
10 . Using that information, the emitter
resi stance should be 2 100/10 = 210
ohms. But what portion of the 210 ohms
does the r, in the transistor provide and
what portion of the 210 ohms does emitter
resistor RE provide? To determi ne that,
we must know the collector (or emitter)
current.

If the power-supply is 9 volts , idea lly
we want one-half of that or 4 .5 volts at the
collector. If that were the quiescent col­
lector voltage , the signal could swing. at
least ideally , from 0 to 9 volts around the
4 .5- volt quiescent setting. To achieve
that. 4 .5 volts must be across the 2700-

rc[l3(re + rgen) + (rb + Rs)]
Rout = (9)

l3(re + rgen + rb + Rs)

The current gain of the circuit is equal to a
or slightly less than I. Both the voltage
gain and the power gain are equal to:

Iy specified to be a high resistance) and a
voltage gain approximately equal to I ,
makes the common collector circu it ideal
in buffer amplifier applications. The cur­
rent and power gains are approximately
equal to beta.

The common-base circuit is shown in
Fig . 3-b . The input impedance seen by the
generator is the parallel combination of
RE and R in , where:
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1

fo = 21t Ro (Cds + Cgd) (12)

the ratio of a change in drain current to a
change in gate voltage . The voltage gain
of an FET device in the common-source
arrangement is the tran sconductanc e
mult iplied by the AC load impedance
connected to the drain of the FET . In Fig .
4, that load impedance is the parallel
combination of RL and Ro. Thus, the
equat ion for calcul ating the gain of the
circu it is:

It should be noted that the maximum gain
is assumed at about fJ4, while it is about
1/2.24 of its maximum gain at 2fo, Y4 at
4fo, Ys at 8fo, Y I 6 at 16fo' and so on.

Note capacitor Cds in equation 12 . That
is the drain-t o-source capac itance . It is
ne gli gibl e in JFET design s , but Cds
affects the high-frequency gain signifi­
cantl y in an MOSFET circuit. That is
bec ause the drain-to -source resistance
(rds) of the JFET is much lower than the
MOSF ET. In the JFET , that drain-to­
source resistance shunts Cds sufficie ntly
to make it negligible .

You can use equation 12 to calcu late
the frequency where the gain is down 3
dB from its maximum when the output
resistance of the voltage source is in­
sig nificant co mpared to the input re­
sistance of the amplifier. That is frequ ent-

(16)
F = Psi1 Pni

Pso1 Pno
where Psi is the input power, Pni is the
noise at the input generated by the circuit
feeding the amplifier, Pso is power at the
output and Pno is noise at the output. Low
noise-figures and noise factors are most
desirable for a transistor used at the input
of an audio amplifier.

Curves are ava ilable to help you design
low-noi se circuits . It is a long and tedious
task to appl y those curves and they usual­

continued all page 82

Two noise specific ations are frequent­
ly used in data sheets. Tho se are the noise
factor, F , and the noise figure, NF . The y
are related by the equation NF = 10glO F.
F is defined by the equation:

v; Pso (15)dB = 20 10g,0"V = 10 log,o -P-
no no

As for the co mmon-drain circuit. the
input impedance is equal to the resistor at
the ga te input. whil e the output im­
pedance seen by the load is esse ntially Rs
shunted by I/g m . The ga in is approx­
imately equal to I .

The co mmo n-gate circuit has a voltage
gain equal to: ~ ~

Av = gm Ro (14)
1 + gm Rs

The circuit has a low input impedance that
is equal to I<.s + I /gm . The output im­
pedan ce as seen by the load is approx­
imately ecu al to Ro . Because of its low
input impedance , the significance of the
capacitances at the input of the circuit are
minimal. Hence, the circuit is used pri­
marily in high frequ ency applic ations .

Noise
The amplifiers described so far are

used to amplify low-level signals. Be­
cause ofthat, the relationship between the
amount of noise present in the amplifier
and the level of the input signal is signifi­
cant. To determine the noise contribution
of the circuit , we must first determine the
lowe st significant frequency reproduced
by the amplifier lfd and the highest sig­
nificant frequency repr oduc ed by the
amplifier lfH)' Then, a signal with a fre­
quency equal to JJHA is fed to the circuit
and its maximum undi storted output
voltage is noted. The signal is removed
and the rem aining output voltage is noise .
The ratio of signal voltage to noise vol­
tage, expressed in dB , is:

sistance rds, which is spec ified as 5000
ohms . Th at is true only if R, is shunted by
a large capac itor. Othe rwise , the resist­
ance increases to Ro in parallel with Rout .
With R, = 470 ohms, as stated pre­
viously, output impedance Rout is equal
to:

Now , we ca n use equ ation II to de­
termine the AC voltage gai n , which
calculates out to be 3.88 . If a large-value
capacitor were across Rs, the shorted re­
sistor would be considered as being at 0
ohms in equ ation II . The equation would
then be gm (Ro II Rd = 5. 82 . With the
capacitor in the source circuit, the gain
has been increase d by (5 .82 - 3.88) 1001
3.88 = 50%.

Th e input impedanc e se en by the
generator is Rc and that is 470 ,000 ohms.
Since the generator and RG are both
470 ,000 ohms, half of the generator ' s
voltage appears at the input of the transis­
tor . Because of that, the gain of the over­
all circuit including the generator, is just
one-half of the gain of the transistor cir­
cuit with only its load and biasing com­
ponents.

Because the generator's imped ance is
significa nt, the ga in is down 3 dB of the
maxi mum at 9783 Hz . That is determ ined
by s ubs t itu t ing 4 .7 x 10 5 for rgen,
9 x 10- 12 for Ciss, 10.68 x 10- 4 for gm,
1.2 x 104forR

o , and 2 x 1O - 12forCgd in
equation 13.

Load resistanc e RL sees an output
impedance equ al to Ro or 12,000 ohm s,
in parall el with the drain-to-source re-

9 ""~(1 -~) ". 2(2 X10- 3)(1 _0.597) = 1 0.68 x1O- ~
m v, IVpl 3 3

Substituting VGS into the equation for ID
and solving for 10 , we find it equa l to 1.27
rnA . Consequ entl y. VG S = 47010 =
0.597 volt .

Using that information, we can find
gm:

VGS = 10 Rs = 470 10

1fo = (13)
21t rgen (Ciss + gm Rn Cgd)

We do not know VGS , but can determine it
from the following equation.

( !YGSl) -3( !YGSl)210 = loss 1 - = 2 x 10 1-
IVpl 3

The general desig n proce dure is to first
determine the gain at low frequencies and
then calculate f o by using equation 12 or
13. As an exampl e , let ' s con sider the
circuit shown in Fig . 4 where Ro =
12 ,000 ohm s , RL = 10,000 ohms , Rs =
470 ohms , RG = 470 ,000 ohms , and rgen
= 470 ,000 ohms . Let ' s also assume that
the FET has the follow ing parameters: Vp
= 3 volts, loss = 2 mA , rds = 5 ,00U
ohms , c; = 7 .5 pF and Cgd = 2 pF .
Determine the various characteristics of
the circuit.

First , we mu st calculate gm at the
quiescent operating point. To calculate
gm, we must know the drain current. It is:

Iy true . If , however , the resistance (r\len)
is comparable in size to the input Im­
pedan ce of the amplifier, f o becomes:

(11 )
gm (RoIIRLl

1 + gma,

That equation, and the fact that the input
and output impedance are RG and Ro re­
spectively, was noted in the article that
appeared in the Septemb er 1982 issue .
But a complication still exists .

Because of the high input-impedance ,
capacitance between terminals of the FET
become significant. That factor is rel­
at ively unimportant whe n analy zi ng
bipol ar transistor circuits because the in­
tern al resistance of the bipolar transistor
is low . The low internal resistance effec­
tively shorted those capacitances and they
had little effect, especially at low operat ­
ing frequencies. But that is not so with
FET's .

As far as the JFET is co ncerned,
capacitances exis t betwe en the gate and
source , Cgs; and between the gate and
drain , Cgd (sometimes called Crss)' When
added together, the two capacitances are
equal to CiSS" Th at is the input capacitance
of a common-source circuit when the out­
put of the tran sistor is shorted . If the out­
put has a normal load rather than being
shorte d, the input capacitance is es­
sentially Ciss + gm Ro Cgd. Becau se of
that cap acitance , the gain of the circuit
decreases as the operating frequency in­
crea ses . The frequ ency at which the gain
is down 3 dB (or .707) from its maximum
gain is called fo. That frequency can be
calculated using the follo wing equation:

(f)
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o
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ALL ABOUT Magnetic Garnet
.Ep itaxial Layer

ROBERT F. SCOTT
SEMICONDUCTOR EDITOR

BUBBLE MEMORY
DEVICES

Bubble memories feature the read/write abilities of RAM's, the non-volatility of ROM 's, and
the mass-storage capabilities of a tape or disk-storage system. This month we'll look at the
architecture of those devices and how they work.

Part 2 IN LAST MO NT H'S ISSUE . WE INTR ODUC ED

bubble memory devices and saw that bub­
bles are microscopic magnetic dom ains in a molecular-thin film
of sy nthetic garnet. These bubbles are only a few micrometers
(u rrr's) in diameter and can be moved abou t in the film by
establishing and controlling a magnetic field across the film .
The presence of a bubbl e <rt a given locati on corresponds to a
binary ' ' I ., and the absence of a bubble corresponds to a binary
" 0".

In that discussion . we cov ered the basic theory and develop­
ment of the magnetic bubble ; showi ng how it is generated.
annihilated. and repli cated or tran sferred fro m one track to
another. We left you with a brief word on the seria l loop--the
simplest of several bubble memory arch itectural schemes that
have been developed .

Th e serial-loo p track is a long serpentine arrange ment as
show n in Fig . 9 . Bubb les produced by pulsing the genera tor
trave l in series around the loop. A bubb le reachin g the rcpli cator
sp lits in two . One goes to the detector and generates a current
pulse that is read as a binary bit. The other bubble either remains
in storage . continuing to circulate aro und the loop . or is erase d

by the annihilator and is replaced by new data from the gener­
ator . All gates used to generate . repli cate . detect and erase da ta
are ca lled function gates.

The ser ial loop is seldom used because of the long acce ss time
asso ciated with this scheme. The bubb les must circle around the
loop before they ca n be read . For exa mple . the Fujit su 64K -bit
serial-loop type FMB31 DB device has a 370-ms access time
while the 64 K-bit FBM 32A using a major/m inor- loop scheme
(that we wi ll discuss shortly) req uire s an acce ss time of on ly 4 .3
ms.

A seco nd disadvant age of the serial-loo p sys tem is that pro­
duction yield is much lower than with other schemes that have
been developed. A single defect in any part of a serial loop is
cause for rejec ting the chip . The othe r architectural sys tems that
have been developed have grea ter tolerances for defect s in the
manu facturing process.

In our earlie r sto ry . we showed how bubbles arc stretched
before being read out by the detector . In an actu al bubb le
memory device . two sets of detector elements are used in a
differential detector that eliminates the ef fect of the rotating
magnetic field.
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G A R

SERIALLOOP

R
to the ann ihil ator where thev arc erased to make room for
incomi ng dat a from the generato r. The data bits ente red on the
major loop are shifted around until the first dat a bit is at the
entrance to the first minor loop. the second data bit is at the
entrance to the seco nd minor loop and so on. Fina lly. the transfer
ga te is pulsed and the new data is dum ped into the minor loops in
a transfer-in operation. The control circ uitry assure s that the new
data is insert ed in the "slot" vacated bv the o ld information .

Inform ation to be retrieved is circu!<;ted in the minor loop
until they are in the co rrect exit position and then they are
transferred simultaneous ly to the major loop when the transfer
gate is pulsed . The da ta is dupli cated by the rep licator. One
string of data bits is read by the detec tor : the othe r string is
retu rned thro ugh the tran sfer gate to the prop er addres s in the
minor loops .

The transfer- gate sys tem of major/min or loop archi tecture
provide s a fas t. reli able sys tem. But- access time is not fast
enough for many appli cations . Thi s is because of the alterna te­
bit spacing between minor loops . Thi s design also ca lls for a
rather large chip . These disadvantages are eliminated in the
block-replicator transfer sys tem shown in Fig . I I and the block-

replicator swap sys tem show n in Fig. 12.

Block replicator transfer system
When new information reaches the entrance to the tran sfer

gates (sec Fig . II ) for the prop er minor loops . a current pulse is
fed throu gh the transfer -gate terminals and the data is loaded into
the minor-loop banks f;r storage . Odd-number bits are load ed

- - : PATHS OF BUBB LETRANSFER BY PERMALLO Y PATI ERNS
= :CONOUCTOR PATIERNS

1E- : EXITSTOMINORGATES

® :ENTRANCETO MINOR GATES

FIG. 1D--MAJOR/MINOR loop system using a transfer gate between the
major loop and the minor-loop stora ge bank.

TRANSFER
GATES

TR

MINO R LOOPS

GT

The block replicator
In the block-rep licator architec ture. the major loop is divided

into two writ e lines at one end of the minor loops and two output
line s at the other end of the minor-loop bank . The output end of
each loop goe s to its own rep licate/transfer gate feedin g into a
major-read line . The minor loops are divided into two bank s:
one storing odd data bits and the other hand ling even bits . There
is a separate ge nerator and inpu t (write major line) for eac h loop
bank. The generators are in series . so identica l data is written on
both major write lines .

T: TRANSFER GATE
G:GENERATOR
O:OETECTOR
R: REPLICATOR
A: ANNIHILATOR

Major/minor loop architecture
The major/m inor loop sys tem is arranged in a serial-paralle l­

serial structure-serial input. parallel-loop storage . and serial
outp ut. A co ntinuous major loop shift-register feed s into and out
of the dev ice while the large number of minor loops serve mainly
for storage .

The min or loops are perpendicul ar and closely adjacent to the
major loop . Thu s. da ta gen era ted and placed on the major loop
can be loaded simultaneously and in paralle l into the top posi­
tions of the minor loops for storage. Similarl y . the minor loops
can be rota ted so the desired dat a blocks can be shifted back to
the major loop to be read out.

A typical bubble memory device using a major/m inor loop
architecture (Motorola 's MBM2256 . fo r example) has 282
minor loops. eac h cons isting of 1024 bit positions . Such a
device has a potential of 288 .768 bits . It will be operated with
only 256 acti ve minor loops in the memory . The 26 ex tra loops
are designed into the chip struc ture to allow for possible man­
ufacturing defe cts in seve ral loops . In th is way. a chip with
several defective min or loops can still be used . Thi s greatly
increases produ ct ion yield over that of the serial-loop design.
Wi th 256 active loops. we have a 256K memory with a capac ity
of 262 . 144 bits .

The locations of defective minor loops are stored in a PROM
that is a part of the control circuitry. Data cann ot be stored in or
read out of a defect ive loop .

There are three di fferent implem ent ations of the major/min or
loop architecture . These implementations are referred to as
transf er gate. block rep licator trailsfe r. and block replicator
swap systems.

The transfer-gate system of major/minor loop organi zation
(see Fig . 10) consists of a major loop to write and read the
information and transfer data bits to and from the minor storage
loop s upon dem and . The min or loop s are conn ected to transfer
gates at alterna te bit positi ons along the major loop . Inform ation
be ing fed in is loaded on the major loop in alterna te bit positions .

Before data can be entered into a parti cu lar location. the old
infor mation in the minor loops at the desired address is conveyed
to their respective loop ex its and then transferred or dumpe d
simultaneo usly into the major loop in what is called a transfer­
out operation . The informat ion bits are circulated in succession

FIG. 9-LOOP ORGANIZATION of a serial-loop memory. Access time is
long because bubbles must circulate in series around the loop before they
can be read.
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FIG. 11- BLOCK REPLICATOR transfer system is twice as fast as the
transfer-gate organization.
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Unlike the block repl icator transfer system. the swap arrange­
ment eliminates the need to erase old informati on before writing
new.

FIG. 12-BLOCK REPLICATOR swap system eliminates the need for old
data to be erased before new data can be entered.

Peripheral circuits
A number of aux iliary circuit devi ces arc needed to operate a

bubbl e mem ory storage device. Some of these are called direct
peripheral circu its because they connect directly to the bubble
mem ory dev ice. Figure 13 is a block diagram of a magnetic
bubble mem ory sys tem using Motorol a' s MBM 2256 device.
The direc t peripheral devices are coil dri vers. a function driver,
and a sense amplifier. The coi l drivers feed the X and Y coil s '
with a triangle waveform . The triangle waveform that drives the
X coil is 90° out-of-phase with the triangle waveform that drive s
the Y co il so as to produce a rotating magnetic field. The
func tion driver supplies pulse curre nts to the function gates . The
sen se amplifier boosts the detected bubble information signals to
a TTL level.

Indi rect peripheral devices or circuits are those that control
the direc t peripheral circuits and provide the necessary interface
between the bubbl e mem ory sys tem and a microprocessor. The
X and Y electromag netic coil s require comparatively high drive
current s . The coil predrive r is an interface device between the
controller and the power transistors used in the coil drivers. The
cont roller provides the timing and contro l for the co il-dr iver and
function-driver circuits along with timin g signals needed .

The MB M2256 is a low-cost. non-volatile solid-state mem­
ory device in a 16-pin DIP package approxi mate ly 1.1 x 1.15
inches . It is complete with the in-plane mag net coi ls to develop
the rotatin g magnetic field and a permanent magnet structure to
supply a fixed magnetic bias . A magnet ic shield protects the
device and data from the effects of externa l mag netic fields .

The memory module has a nom inal capaci ty of 250K bits
arranged as 256 storage loops; each with 1024 storage location s.

.One additional storage (map) loop store s the locations of de­
fective loops and address refere nce locations. The architecture
uses the block replicator swap system . Thi s dev ice can be started
and stopped at will and does not lose data when power is either
lost or disconn ected . The genera l specifications of the device are
listed in Table I .

BRIT

• : EXITS TO
MINOR LOO PS

(!) : ENTRANCE TO
MINOR LOOPS

MINOR LOOP GRO UP
(EVEN BITS)

• • • • •

WRITE MAJOR
LINE (EVENBITS)

GI
G

BRIT: BLOCK REPLICATORANOTRANSFER GATE
G:GENERATOR
0: OETECTO R
A: ANNIHILATOR

MINOR LOOP GRO UP
(000 BITS)

• • • • • •

WRITE MAJOR
LINE (000 BITS)

T

BRIT

Block replicator swap system .
Compare Figs. II and 12 and you'll see the close resemblence

betw een the block replica tor and swap replicator sys tems . The
differences can be seen along the bottoms of the diagram . In Fig.
12. eac h minor loop is connec ted to the write entrance through a
swap ex it. A bank of swap gates replace the transfer ga tes in Fig .
II.

In the swap system. old inform ation is transferred to the
swap/w rite exi ts at the same time that new inform ation is aligned
along swa p/wr ite entrances to the minor loop s. Thu s. old data
bits and corresponding new data bits face each other across the
swap gates. At the proper time . the swa p gate is energized and
the old and new information swa p places .

New data is entered on the minor loops while the old data is
swept along the writ e major lines to be erased by an annihilator.

into one bank and eve n bits into the other. The odd bank has an
extra bubb le pos ition. so identi cal data bits are offset one bubb le
position from those in the eve n bank. Therefore . every other
bubbl e enters a loop------odd bits in one bank and eve n bits in the
other.

Before new information can be entered for storage . old in­
forma tion at the des ired addre ss in the minor loops is circ ulated
to the loop exi ts and transferrrcd simultaneously onto the major
read lines when the tran sfer gate is pulsed . The bubbl es are then
conveved to the detectors where thev are read and then de­
stroyed . Auxiliary control circuitry times the rotat ion of the
loops and the transfer and repli cate gates so the new info rmation
properl y replaces the old.

To read out information. the control circuitry rotates the
minor loops so the bits making up a specific data block are at the
repl icate gates. When the BRIT terminals in Fig . II are pulsed.
the repli cated copi es are fed along the major read lines to the
detectors . The original data bits arc kept in storage in the minor
loop bank .

The division of the minor loops into odd and even data banks
makes the block replicate sys tem twice as fast as the a transfer­
gate loop system .
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T he MBM's abilitv to store vas t amounts of dat a in a verv
sma ll space gives it atreme ndo us advantage in red ucin g eq uip­
ment size . It requ ires less space than e ither tape or flopp y disk:
eve n whe n several MBM 's arc para lle led into a 1-or 2-megabyte
svs tcm . As a ru le. the bubbl e mcmorv manu facturer has a line of
suppo rt devices designed to go with his sys tem . The user ca n use
a co mpac t develop ment board or plug the co mponents into his
PC board with co mparative ly little effort .

A development boa rd using the MBM syste m outlined in the
block diagram in Fig. 13 can be less than 3 inches square and
need s only 13 co nnector pads for data . address and 110 cont rol
signals to and from the microp rocessor. Such a boa rd is shown in
Fig . 14 . (Note that the board in the photo is from National
Semieonductor. Th at co mpa ny has recen tly disco ntinued the ir
wo rk on bubb le memories and hav e dropp ed those device . and
their support devices. from its line . Also note . however. that the
Motorola device we ' vc been discussing thus far is identi cal to
the Na tional NBM2256 show n hcrc .j ~

Intel Magnetics has a bub ble me mo ry prototype board featur­
ing up to 5 12 kilob ytes of non -vol atil e storage that measures
6.75 x 12-inches . The svs tcrn is designed aro und the co m­
pany' s 7 110 1.04X.576-bit ( 128. 000 byte ) device . Four 7 11o.
are used in parallel: dr iven by a sing le 7220 contro ller and allied
support devices .

Perhaps the most exe mplary innov ation in bub ble memory
impl em ent at ion is Inter s PIIIf? -A-B lIhble svs tem feat uri ng a
rem ovable bubble ca sse tte designed to provide a compact. per­
manent mem or y storage sys tem for critica l data applications and
usc in har sh environme nts. Th e Pl lIg -A-B lIhhle cassette is
shown in Fig. 15 .

Th e system co nsists of a 7 110 128K-bytc device with support
circuitry in a ca sse tte that measures 0 .8 1 inch high . 6 . 1 inches
long and 3 .6 inches wide. It fits into the same space as required
by a 5 .25- inch flo ppy d isk . The cassette feat ures 48 ms average
access tim e and 12.5 kilobytes-per-second data transfer rate .
Ambient operating tem perature range is 0° C to 55° C . Non­
operating storage tem peratu re ra nge is - 40 ° C to + 100° C.

Packagin g the complete MBM sys tem in a cassette has three
important advantages: First of all. it insures high data integr ity
because transien ts in the contro ller-to -bubble co mmunications
are minim ized : scco ndlv . the logic is built into the cassette so it
can be removed while the sys tem is pow ered- up . and finally . the
se lf-co nta ined plug-in sys tem makes it possible for the micro­
processor to accommodate futur e devel opment s fea turing grea t­
er dat a den sity . R-E

FIG. 15-INTEL'S PLUG-A-B UBBLE basic system con sists of a 128 kilo­
byte sy stem in a cassette that requires no more space than 5V.-inch
floppy .
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How bubble memories are implemented
Altho ug h a magneti c bubb le mcmorv (MB M) device has the

per forma nce char'acter istics of ROM· s. RAM ·s . PROM ' s and
floppy disk s . it is not a replacement for any of these devices. Its
prim ary purpose is as a support for the mem ory device s . (For a
comparison of the performance charac teristics of the MBM with
oth er magn et ic and so lid-state memor ies . see Tab le I in Part I of
thi s art icle in the Oc tober 19X2 issuc .)

FIG, 14- AN MBM DEVELOPMENT BOARD can be less than 3-inches
square and needs just 13 connections for co mplete interfacing.

The MBM2256, how it wo rks
T he dev ice' s storage loops have an input track with a swap

gat e on one side and an ou tput track with a rep licate gate on the
other. Th e input track is dr iven by a ge nerator and the output
track leads into an area where the bubbles are stretched so they
provide a re liable output signa l that ca n be hand led by ord inary
e lectronic circuitry .

To enter da ta into the MBM2256 mag netic bubbl e memor y.
the ge nerators mu st be fed sequential curre nt pu lses according to
the data bein g entered . The swap gate is pulsed as soo n as the
data block is circulated aroun d the inp ut track and is aligned with
the transfer-in ga tes of the storage loops . Th e swap gates ex­
cha nge the new data block with the o ld in one step .

A rea d action occ urs when the des ired data block has bee n
transferred to the tran sfer-ou t/replicate gate and the rep lica te
ga te is pul sed . Th e replicated co py of the original da ta is read by
the detectors while the origina l data is returned to storage .

FIG. 13- BLOCK DIAGRAM of Motor ola's bu bble-memory system . The
MBM dev ice uses the block repli cator swap system.
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GUITAR
AND BASS
TUNER

Build this "electronic pitch -pipe" and you'll be able to tune your guitar or bass
without disturbing your audience or other performers...and without having them

disturb you.

JAMES I. JARNAGIN

O N E O F TI l E GREATEST PRO BLEMS EN ­

co untered by guitar and bass players­
es pecially whe n performing before an
aud ience- is tuning up. Most musici ans
in bands or co mbos usc a piano or organ
as a pitch reference . If there is no key ­
board player . its me mbers usually ju st
tunc up aga inst one-another. and hope
they wind up in clo se to the right key.

T his tuner has a pitch refe rence for
eac h string of a standard six-s tring guitar:
E (hi gh ). B. G. D. A . and E (low). Th e
unit accepts regular stereo headphones .
and the pitch-reference signa l is heard in
one ch annel. Th e instrument be ing tuned
is also plugged into the device . and its
amplif ied output dr ives the other channel .

Vo lume co ntro ls arc provided for both
the instrumen t and the pitch referen ce .
and can be adj usted to override the noise
in any room . while the headph on es isolate
the aud ience fro m the tunin g-up process .
T here ' s also a STEREO!:-.10NO sw itc h .
Whe n in the STEREO positi on, the device
ope rates as descr ibed abo ve . How ever. in
the MONO position. the pitch refe rence
and instrument signa ls arc mi xed and
heard in both cha nnels.

Because of the low freque ncies in­
vo lved . an e lectric bass is more difficult
for most musicians to tunc than is a stan­
dard guitar. Many times the bassist pref­
ers to tu nc to a chord. rather than a sing le­
note p itch reference. Th e tuner provides
him with major-triad chor ds for each bass
string: E . A . D. and G . The E (low). A .
D. and G guitar- pitc hes ca n be used for
sing le-note references .

Circuit description
Th e heart of the circuit. whose sche ma­

tic shown in Fig . 1. is IC2 . a 50240 top­
octave ge nerato r. Th at device uses a sing­
le input-frequency to generate all twelve
notes of the mus ica l sca le. Th e input sig­
nal is provided by IC 1. a 400 I quad 2­
input NO R ga te. T wo sec tio ns of that IC
arc used to form an osc illa tor that runs at
app rox imate ly 2 MH z. Th e frequency
ca n be adjusted by trimmer potenti ometer
R2 .

Dual D flip-flops.IC3-IC7. arc used as
freq uency dividers . They divide down the
upp er-octave frequenc ies from IC2. thus
ge nerating the lower-frequency notes re­
quired for the pitch refe rences .

T he c hords for th e bass pitch ­
references arc composed of three notes
eac h. Th ose notes arc taken from var ious
outputs of IC2-I C7 thro ugh isolation di­
odes D I- D 12.

All s ig na ls arc rout ed to the TONE

switch. S3. T he wiper arm of that sw itch
is co nnected through R7 to the input of
aud io power -amplifier IC8 . an LM386.
T he resistor ac ts as a volume co ntro l for
the pitch referen ce . Anot her LM3S6.
IC9 . serves as an amplifier for the instru ­
ment be ing tu ned. with R IO acting as its
volume control. The outputs of les and
IC9 arc co uple d . through C5 and C 12
respective ly. to the headphone jack. J I .
Sw itch S2 ST ER EO! :-10NO is used to mix
the refe rence and instru ment signa ls at
IC9 for mono operation. Power is sup­
plied by e ight " AA" ce lls co nnec ted in
series .

Construction
A single-s ided PC board (sec Fig . 2)

was used in the author 's pro totype . The
layout. how ever. is not critical and other
methods of construction. such as wire­
wra p. can be used . Sockets should be
used for the rc s to eliminate the hazard s
so me times enco untered whe n wo rking
with CMOS.

The co mpo nent layout is show n in Fig .
3. Be careful not to use too much heat
whe n so lder ing the co mpone nts. and
obse rve the polariti es of the electrolytic
ca pac ito rs and d iodes . After all other
co mponents have been installed . insert
the rc s in their soc kets. being sure that
they are orie nted correctly .

The amplifiers should be shie lded from
the fre que ncy div ide rs to prevent ex ­
traneous signa ls fro m getting into the au­
dio sec tion. The shield ca n be mad e from
one-inch-w ide tin . as show n in Fig . 4 .

A dr illing guide for the me tal case is
sho wn in Fig. 5 . Note that all holes arc
Yx-inch in diameter except for the 1/4-inch
ho le for the STEREO!:-.10NO sw itch. S2. on
the rear panel . T he other hole on the rear
panel is for the pitch -referenc e output
jack . 13. Rotary sw itch S3 is mounted in
the center hole on the front panel. All
labe lling is done us ing rub-o n dry ­
transfer lett ers . whic h should be pro­
tec ted by a thi n coa t of lacquer. Th e co m­
pleted unit is show n in Fig. 6.

Adjustment and operation
Usc R2 to ca librate the device . using a

recently-tuned piano or a tuning fork as a
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All resistors %-watt , 5%, unless otherwise
specified

R1- 5100 ohms
R2-10,000 ohms, trimmer potentiometer
R3, R4, R9, R13-1 0 ohms
R5, R12-15,000 ohms
R6--3.3 megohms
R7, R10- 100,000 ohms, V, -watt, panel­

mount potentiometer, audio taper (S1 is
part of R10)

R8, R11-10,000 ohms
Capacitors
C1-100 pF, 50 volts, ceramic disc
C2, C9--100 J.LF, 35 volts, electrolytic
C3, C1Q-- .22 J.LF, ceramic disc
C4, C8, C11, C15--.005 J.LF, ceramic disc
C5, C12-470 J.L F, 35 volts. electrolytic
C6, C13-.047 J.lF, ceramic disc
C7, C14--470 pF, ceramic disc
Semiconductors
IC1-4001 quad 2-input NOR Gate
IC2-50240 top-octave generator
IC3-I C7-4013 dual 0 flip-flop
IC8, IC9--LM386 low-voltage amplifier
D1-1 2-1N914 or 1N4148
S1-SPST switch (part of R10)
S2-SPST miniature toggle switch
S3-single pole, 12-position, rotary switch

(Radio Shack 275-1385 or equivalent)
J1-3-conductor N.C. 'I. -inch stereo phone-

jack
J2. J3-2-conductor N.O. 'I. -inch phone jack
SPKR- 8-ohms, 2-inch diameter
BATT- 8 "AA" cells in series
Miscella neous: PC board (optional), IC

sockets, battery holder, sheet tin, enclo­
sure, knobs, wire, etc.

PARTS LIST

If the beat is difficult to hear. try listen­
ing for it with 52 in the MON O position . If
that is done , both signals- pitch refer­
ence and instrum ent-will be heard fro m
each ea rp iece .

Old strings on an instrument may also
ca use the beat signal to be difficult to
hear. In that case . simply tunc until the
two tones sound close or-better still­
get a new set of strings.

The bea t signal is much more difficult
to hear with a bass guitar; howe ver , that
instrument can be tuned very accurately
using the chords se lectable by 53. R-E

FIG. 6-AMPLIFIER SHIELD is clearly visible in
photo of completed uni t. Also note battery pack
and vertical mounting of some diodes and resis­
tor s.

MOUNTING
BRACKET

" L"
BR ACKETS

Jl

SPEAKER

J3

the ST ER EO position. and adju st volume
contro ls R7 and R II so the volume of the
instrument is abou t the sa me as that of the
pitch reference . You should be able to
hea r the beat signa l produ ced by the
di fference in freq uenc ies between the
two . Tun c the string unt il the beat note
ju st disap pears .

o
PC BO ARO

r- -----r-
3/4 3/4

3/B OIA

S3

3/801A

3/4 J2 Jl 3/4

~ ~
1-3/4 1-13/16 1-1 3/16 3/4-1

a

r- 1 3-1/8 1-1

T
1 3/8 01A

r 1\ .... 1--. 1/4 OIA

\... l.J \..1.1
J3 S2

b

Rl0
Sl

re fere nce . Any o f th e s ing le not e s
selected by 53 ca n be used for ca libra tion .
and all the other pitch-re ference notes will
fall into place . No further adjustment is
necessary .

To usc the tuner. plug a set of stereo
headphones into J I. Next. insert the plug
from the guitar or bass into 1:2 . Place 52 in

ALL DIMENSIONS IN INCHES

FIG. 5-DRILLING TEMPLATES for front of enclosure (a) and rear (b ). All holes are :Y,-inch in diameter
except for the V.-inch one for 52.

J2 S3 R7

FIG. 4-MOUNTING LOCATIONS for off-the-board parts. Note shield, made of one- inch-wide tin, that
keeps noise out of amplifier circuits.
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EQUIPMENT REPORTS
continued from page 33

using the typewriter' s self-correcting fea­
ture. The cor rec t charac ters are then
typed in and you 're all set. For authors ,
and many other users, the simultaneous
typewriter/printer modes are an asset.

There are some things to watch out for.
however. For one thing, the printwheels
that are presently avai lable are of the stan­
dard correspondence-type usually sup­
plied with typewriters, they don 't contain
the < and> symbols often used in com­
puter program s, nor a few of the other

special ASCII characters. To get around
those limitations (when necessary) the
unit provides a space for characters it
can't print ; you can write them in later
" by hand." While it's not much of a job
to write in a few special characters in
manuscripts, it can be very inconvenient
when you need to do that in a long pro­
gram listing (you might not get them all in
the correct spaces) . Characters for which
there is no ASCII code are printed using
other charac ters. For instance, the Y1 and
Y4 are printed by using the ASCII [and]
symbols. Note that if the level 2 keyboard
is se lec te d (fore ig n), th ose AS CII
characters will print the Spanish ' ' n' and
"N " with ti lde. All ASC II contro l

characters , with the exception of BS , HT .

LF, CR, DC2. and DC4. are ignored. The
DC4 control character is a CONTROL-T.

which causes the test message to print.
The second thing to be aware of is that

though the print quality is strictly first
class, the basic Praxis 30 is a portable
typ e writ er-it ' s no t inte nded fo r
commercial-type service. Don' t expect to
turn it on at nine in the morning, and have
it print continuously until 4 that after­
noon, day af ter day; I doubt it ca n
withstand that type of service .

Except for the limit ations we men­
tioned, the Bytewriter proved to be an
exce llent performer, especially for word­
processing applications . R-E

continued fro m page 74

Celebrate
Life! '"'

Helpthe~
March of Dimes

Fight
Birth Defects

Increasing gain
We found the gain of a one -stage

amplifier to be pretty low. To get more
gain, we must connect the output of one
transistor to the input of a second transis­
tor. Now the gain of two or more devices
determine the overall gain of the circuit.
In the next article , we will cover the de­
sign procedures for accomplishing that
goal. R-E

ANALOG DESIGN

ly give you no better results than you will
get by applying a few rules of thumb .
First choose a transistor where F or NF is
low. From there on, rules differ for the
different types of transistors.

When designing a bipolar transistor
circu it, use the smallest practical resistor
at the input to the base that is consistent
with the functioning of the circuit. As a
second rule , keep the idling collector
voltage and current at a minimum .

As for FET' s, choose a low-noise de­
vice with a high gm' Next, bias the device
as close to the IDss curve as possible to
make VGS as close to 0 volt as practical.
Finally, do not necessarily use a small
input resistor. There is one resistance at
the input that will put the noise at a mini­
mum. That value should be determined
experimentally through the use of a sub­
stitution resistance box across the input
circuit.

$ - -.. $39.95

BRAND NEW

DIGITAL COMPUTER DESIGN - a tota lly revised and
updated Course using the programmed learning system.
This Book is not intended for beginn ers but is
ideall y suited to sc ienti sts , engineers and hobbyists
who want to know more about dig it al electron ics .
....... .. .... .. .. . . . .. .. .. .... .. .. .. ..... .. .. .. $17.95

Digit al Computer Logi c & Electronics an intr o­
duction to dlgi tai electronics design ed specifica lly
for the raw beginn er. No math emati cal knowiedge
is assumed other than sim ple arithm et ic and no
electron ic knowledge is expected at all. If you're
just starting with Digita l Electro nics, this is the
Course for you $13.95

PHONE ORDERS · FREE

To order by phone, call (817) 884-3857 with your
credit card information . It won't cost you a dime,
becaus e we'll deduct th e cos t of the ca ll from the
price o f th e Courses you order.

TO ORDER BY MAIL
You may use the order form below if you wish,
but you don 't need to. Just send your check or
money order (payab le to Cambridge Learn ing Inc.)
to th e address below. Make sure you enc lose your
address and specif y which Courses you are ordering.
Payment must be in US Doll ars drawn on major
US Bank.

Mass. Resid ents add 5% sales tax. We pay al l
surface shi ppin g costs .

Company Purchase Orders also accepted.

ALSO AVAILAB LE

Order one of our written Courses to compl ement
your SUPERKIT.

APRACTICAL DIGITAL
ELECTRONICS KIT FOR
LESS THAN S40 I
Suitable for Beginners

.... .... .. .. $17.95 $ _

__sets of Digital Computer Logic & Electronics .. . . . $13.95 $ _

_ _ SUPERKITS .

Enclosed is check /money order for to tal $ _
(payable to Cambri dge Learn ing Inc.) Mass . Resid ents add 5% Sales Tax

_ _ sets of Dig ital Computer Design . . .

Please send me

TO: Cambridg e Learning lnc ., 1 Judi th Drive, North Reading MA 01884

NAME .
ADDRESS .
CITY / STAT E I ZiP .

Digital Electronic Kit
suitable forbelinnen

SUPERKIT'

~;~~

(617) _-3657

• Order free by phon e
• Mastercard / VISA
• No ship ping charges.
• Money ·bac k guarantee
• Tax deductible

CAMBRIDGE
LEARNING Inc.
, Judl'h Drive
North Reading,
lAA01_

..
•..,
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I
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Learn the wonders of digital electronics and see how
quickly you are design ing you r own circuits . The kit
contai ns :

Seven LS TIL Integ rated circuits, breadboard, LEO's,
and all the OIL switches, resistors, capacitors and
ot her components to build interesti ng digital circuits;
plus a very clear and thoroughly tested instruction
manua l (also available seperately). All this comes in
a pocket size plastic wallet for only 539.95. This
course is for true begi nners :

• Needs no soldering iron.

- Asks pienty of questions, but never leaves
you st uck for an answer.

- Teaches you abou t fault ·finding improvisa­
t ion and sub-system checking .

. The only extra you need is a 4.5 volt battery
or a stab lilized 5 volt supply.

Using the same breadboard you may construct literally
miilions of different circuits.

This course teac hes Boolea n logic , gating, R-S and J·K
flipf lops, shift registers, ripple cou nters and half
adders .

Look out for our supp lementary kits whic h will demon ­
strate advanced arithmetic circuits, opto-electronics,
7·segment disp lays etc .

NO RISK GUARANTEE
There 's absolutely no risk to you . If you're not
compietely sati sfied with your Courses, simp ly return
them in good condition to CLI within 30 days. We'll
send you a full refund.

AIR MAIL
The pric es shown Inc lud e surface mai l post age any­
where in the Worid. For Air -Mail shipment please

write for additional cost , s~p:::e::::ci:.:.;fy~in~g~Co=u::..:rs:.:e:.s....:..:.yo:.:u:..-.....:..:.......:..:::..:.-......:....:...:...:....:...:....__......::...:....:...:.... _
wi ll order .
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The best 60MHz scope
costs only $1100.
It's from Kikusui.

That's right. Only $1100 for Kikusui's top-of-the-Iine 5060 model oscil loscope, And we also have
fou r other scopes for as low as $600 in our new 5000 Series,

Not only tha t.we' re offering a two year warra nty on each of them, compared to other b ig
name companies' limited one year warranti es,

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

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

Of course, there's a reaso n we're able to offe r these barga ins and qual ity.We're one of the
biggest ma nufacturersof scopes in the wo rld, with over 30 years in the business, Another reason
is KIK's nationwide network of lab qua lity maintenance fa c ilities.

Write us and we'll send complete specifications b ack to you ,Or just take a little time to c al l
us, It's a small pric e to pay to get big time qual ity and service.

Order Toll Free 800-421-5334

1"IKikusu,- 17819 S. Figueroa Street. Ga rde na ,Calif. 90248
Phones:Calif..Alaska, Hawaii (213) 515-6432
TWX: 910-346-7648

INTERNATIONAL CORP. .. In Canada call: Interfax System s. Inc. (514) 366-0392

Subsid:aryof Kikusui ElectronicsCorp. 3-1175Stunmoruko-Hiqos tu. Nakahoru-Ku. Kawasaki CIty.Japan (044) 411-0111

CIRCLE 22 ON FREE INFORMATION CARD

Order Toll Free
800-421-5334
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SERVICE CLINIC
More about capacitors

JACK DARR, SERVICE EDITOR

R

SUPPLY
(SIGNAL
GROUNO)

FROM
PLATE OR
COLLECTOR

state sets . don 't! Instead , turn the power
off, tack in the substitute capac itor . and
then turn the set back on . If the unwanted
sig na l is go ne and the sy mptom dis­
appea rs. you 've found the probl em.

There ' s one thing you must rememb er :
the capac itor makes the bypa ssed point
·' ground ." However. if the ground-end
of the capacitor isn 't pe rfect ly gro unded .
you' ll get the same result s as you would
fro m an open capacitor ! That is espec ially
applicable to PC-board sets. where the
board is mount ed on a " mother board " or
a heavy metal-frame chass is . The metal
fram e is often the co mmon ground for the
whole set. All of the ground points on the
PC board mu st mak e perfect contac t with
the common gro und , or you' ll have the
mother and fath er of all feedb ack loops !
That would have the same effect as open­
ing up every byp ass capacitor on the
whole board !

Hor rible ex ample number one : My
ow n ancient (ca . 1963) CT C-15 had more
di ffer ent trouble sympto ms th an yo u
co uld shak e a stick at. The y were all in­
termittent , of course , and see med to point
to first one circuit, and then another. as
the cause . I hunt ed and hunted and got
nowhere . until one day it hit me. I got out
my heavy-duty solder ing gun and reso l­
dered all of the seve n gro und points on the
signal PC-b oard . Bingo! The symptoms
went away and haven 't come back yet.

The same thing has show n up in many
of the newer sets; one Quasar (horr ible
exa mple number 2) had similar problems .
The cure was to run an ext ra ground-lead
fro m the common of a very~ large fil ter
capac itor on the back of the PC board ove r
to the meta l frame. Always suspec t solder
jo ints; to eliminate poor ones . re-do eac h
joint and make sure the so lder melt s well
and sticks cleanl y. That takes only a little
time and can so lve some odd problems .

Horrible exa mple num ber 3: A tube­
type Philco co lor set had goo d co lor. but
an odd background. The left half of the
screen (vert ically) was blue . the right half
was go ld. For once I got into the co rrec t
circuit early on-the bandp ass amplifi­
ers . The screen grid in the first bandpass­
stage showed signa ls that shouldn' t have
bee n there . Shunting a new capac itor
across the old got rid of the signa ls . and
the probl em.

I took the original out. and checked it

_ C

1"''''
R

I
L _

SUPPLY
(SIGNAL
GRO UND)

b

FRO M
PLATE OR
CO LLECTOR

you some horribl e examples .
An open bypass capac itor in the wrong

place can reduce the ga in of an RF/IF
amplifier stage. How '? Look at Fig . l -a . It
shows an IF (or RF ) stage with a tuned
transform er. The signal voltag e is de­
ve loped between the top of the primary
winding and gro und . Let' s say that the
va lue of resistorR is 1000 ohms . and the
impedan ce of the primary the same. We 'll
supply a one-volt sig nal to the primary .
(Notice how I always use easy figures")
In normal operation. all of the signal vol­
tage is developed across the primary , for
the bottom end of the winding is gro und
for the sig nal.

If the b yp a ss cap acito r o pe ns .
thou gh-as show n in Fig . I-b-its lower
end is no longer at ground potenti al and
the total impedance is now 2000 ohms .
We 'll get only 0.5-volt of signal across
each half of the prim ary circuit. and the
gain of the stage will have been halved,
with obvious results .

Fortunately . the re ' s an instrument that
will catch open bypa ss-capacitors in a
hurry. You knew what I was going to say.
didn't you'? Yes-an oscillosco pe. For a
fast and accurate test of any bypa ss capa­
citor. just touch the probe to the bypa ssed
point. with th e scope's vert ica l ga in
turned as high as possibl e . You mu st see
no signals at all; if you see anythin g , the
bypa ss isn 't working . In tube circuits.
you can brid ge a new capac itor across the
c ircuit while the power ' s on. In solid-

I
I

O.5VpoP rvI\.

FIG. 1

lr
~~I GNAL7 OUT

'---.,----'

t
I

I .,
1Vpop f\I!A- .....

I
IL .-- - -,

Ie

NOT LO NG AGO WE DISCUSSED FILTER

capacitors - the troubles they can cause.
how to identi fy those problem s. and so
on . Thi s month . let' s take a look at some
of the othe r types .

Bypass capacitors
In all, there are four classes of capaci ­

tors used in radio and TV circuits: fi lter .
bypa ss. coupling . and tuning . Bypass
ca pa c ito rs do just what th eir name
implies- they bypass unwanted signals
stra ight to gro und or common. to make
the bypassed point a perfect ground for
RF or any other AC signal. The y can
ca use some easy-to -fix problems and
some tough ones . Th e easy ones are when
they 're shorted. An unmistakable clue is
the complete loss of the normal DC­
voltage at the bypassed point . while the
supply voltage s are OK . A shorted bypass
capacitor may also be responsible for
dropping resistors heating up . so watch
out for that symptom; too .

When bypa ss capacitors open up . we
see something completely different. The
former ground point now becomes hot ,
and all kinds of odd things can happen .
Just as with filt er capacitors. the most
obvious symptom is feedb ack; we find
sig nals where there should be none and
those get into the power- suppl y circuits
and into other stages . Th at can cause odd
osc illations. beat; in the picture . color
probl em s. squea ls in the sound . distor­
tion. and other difficulti es. We 'll show

(j)

g
z
o
a:
I­o
W
-l
W

6
(5
«
a:

84



Radia­
IleelrDllieB.
Hugo Gernsback (1884-1967) founder

M. Harvey Gernsback, editor-in-chief

Larry Steckler, CET. publisher

Arthur Kleiman, edito r

Josef Bernard, K2HUF. tech nic al editor

Carl Laron, WB 2SLR. assistant editor

Jack Darr, CET, servi ce edi tor

Robert F. Scott, semiconductor edito r

Herb Friedman, co mmunicati ons editor

Gary H. Arlen, co ntr ibuting edi tor

David Lachenbruch, contributing editor

Ear' " Doc" Savage, K4SDS. hobb y editor

Ruby M. Yee, product ion mana ger

Robert A. W. Lowndes, production
associate

Stefanie A. Mas, production assistant

Joan Roman, ci rc ulation director

Arline R. Fishman,
advertising coord inato r

Cover photo by Robert Lew is

Radio-Electronics is indexed in Applied
Scienc e & Technology Inde x and Readers
Gu ide to Periodical Lite rature .

Gernsback Public ations. Inc .
200 Park Ave. S.. New York. NY 10003
Pres ident: M. Harvey Gerns back
Vice President : Larry Steckler

ADVERTISING SALES 212·777-6400
Larry Steckler
Pub lisher

EAST
Stan ley Levitan
Radio-Electroni cs
200 Park Ave. South
New York. NY 10003
212-777-6400

MIDWEST/Texas/Arkansas/Okla.
Ralph Bergen
The Ral ph Bergen Co .. Inc.
540 Fro ntage Road-Suite 325
Northfield. Illi nois 60093
312-446-1444

PACIFIC COAST
Mountain States
Marvin Green
Radi o-El ect ronics
413 So. La Brea Ave.
Los Angeles, Ca 90036
213-938-0166-7

SOUTHEAST
Paul McG innis
Paul McGinnis Company
60 East 42nd Street
New York. N.Y. 10017
212-490-1021

~
~

Full Function
Digital Multimeter

• TRMS ACV
and ACA

• 0.25 % Basic
Accuracy

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

A practical approach to TRMS.
Keithley 's 132 with TRMS lets you make precision measurements on

non-sinusoidal signals that averaging can't handle, like SGR waveforms,
And because the 132 is AC coupled, the DC signal component is blocked.
So you can measure AC signals and DC signals separately, like the AC
ripple on a DC supply voltage. And all the other capabilities you expect
are here , like DCV from 200mV to 1000V, with 0.25% accuracy. And
current ranges from 2mA to 2A, resistance ranges up to 20MO including
diode test. Plus input resistance of 10MO to avoid circuit loading.
A common-sense approach to temperature measurement.

With Keithley 's 132, you can make accurate temperature measurements
without a separate thermometer or converter. This type K thermocouple
based instrument gives you a wide range from -20 oe to 1370°C (O °F to
2000°F on Fahrenheit model ), all with 1° resolution. The 132 also features
a standard TC connector with cold junction compensation, and a full line
of probes to match any application.
See for yourself.

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

I<EITHLEY
Keithley Instruments, Inc.
28775 Aurora Road/Cleveland, Ohio 44139-9990/(216) 248-0400
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Choose from four new tides
in TI's Understanding Series~

Importan t books. Impor tant subjects. Basic concepts and applications
in an easy-to-learn format . Find out how electronics is impacting
today's security, energy, automation and telephone systems. ."

For a complete list of current book titles, send for a Texas J
Instruments Learning Center Library Catalog. It's free.

on my capac itance bridge j ust for fun. It
looked per fect-the right value , no leak­
age . etc . When I put it back in . thou gh .
the pro ble m came back . The n I noti ced
that the gro und lead of that capac itor we nt
all the way aro und the tube soc ket to a
gro und point on the other side . where
other gro und leads we re tied . Hmrn. I
shunted the gro und end of the capacit or to
the chassis right at the body of capac itor
with a test prod and the symptoms dis­
app eared . I then so lde red the ground end
of the capac itor to the nearest ground lug I
co uld find. and there we re no more pro­
blcm s . Th e original gro und lead was lon g
en ough to have enough inductance at the
very high frequ encies invol ved at that

HARD TO FIND VDR

SERVICE
QUESTIONS

This 10-year-old Panasonic CT-61P has
an open VDR (Voltage Dependent Resis ­
to r) across the primary of the vert ical­
output transformer. I can't ge t the part
from Panas onic. Can you help me?- R.M.,
Honolulu, HI

Th at VDR is used as a clamp acro ss the
primary to keep the voltage fro m going
too high. It doesn't see m to ma ke much
differen ce in the operatio n of the set.
Some thing like an One ida WR -808 . rated
at 1.0 mA at 550 volts . might do . You
could also try putt ing an ord inary one­
megohm resistor across the primary­
I' ve done that in a few cases.

lcrn w ith d ry e lec tro lyt ics is an in­
termittent ground lead on the outside foi l
of the capacitor. When you find one that
is definitely open. don't bother to take it
out and chec k it! The heat o f unsolder ing
the or iginal will prob ab ly cure it but the
reliefwill only be temporary. Don 't mess
aro und- replace the capac itor.

Her e ' s one more co mmon byp ass­
capa citor problem . If the emitter bypass­
capac ito r in co m mo n-e m itte r a ud io
stages opens up . yo u' ll have a horrend ous
feedback from emitter to base . severe dis­
torti on , and loss of gain . A clu e to this is
the presence of the S71I11e amount of signa l
on both the emitter and base: there should
be no signal on the emitter.

I haven 't covered all the thin gs that
defecti ve capacitors can do to you. but I
hope I' ve given you a few new ideas on
the subjec t. Now , arme d with your new
know ledge . go out and get 'e m ! R-E

Understanding
Telephone
Electronics

Coupling capacitors
Let' s take a quick look at co upling

capacitors. They're the easies t to check .
The signal goi ng in sho uld be the same as
the on~ co rning 'Out. If it isn't. the ca pac i­
tor is open . That's all there is to it.

If the a co upling ca pac ito r is leaky. the
DC vo ltage s in both input and output cir­
cu its will be upset and yo u wi ll pro bably
get distortion and low gain in audio
stages . Little low- volt age c lcc tro lytics
are very co mmo n in transistor circ uitry:
those cause a lot of the problem s by open­
ing up .

My guess is that a very co mmo n prob-

stage to ca use feedback!

Understanding
Electronic Control of
Automation Systems

Understanding
Electronic Control of

Energy Systems

Understanding
Electronic Security

. Systems

All books $6.95. Check choices below.

Send orders to:
Texas Instruments
P.O. Box 3640, MIS 84
Dallas, Texas 75285

o Learning CenterLibrary Catalog- CM110(No charge)
o Understanding Electronic Security Systems ­

LCB7201
o Understanding Electronic Control ofEnergy

Systems- LCB6642
o Understanding Electronic Control of Automation

Systems- LCB6641 (JAN 83)
o UnderstandingTelephone Electronics- LCB7141

(DEC 82)

o Understanding AutomotiveElectronics - LCB5571
o Understanding Solid-State Electronics- LCB3361
o Understanding Digital Electronics- LCB3311
o UnderstandingMicroprocessors - LCB4023
o UnderstandingCommuncations Systems -

LCB4521
o UnderstandingComputerScience- LCB4571
o Understanding Dplronics- LCB4572
o Understanding Calculator Math-LCB3321

HORIZONTAL DRIFT
[1' any of yo ur reade rs have prob lem s

with hori zont al dr ift in Zenith l2KB4X
(black-and- whit e ) chassis , trv this: In­
crease the value of C402 (pa"rt No . 22­
7389 -05 ) from 2.2/-LF to 4. 7/-LF. and in­
creas e C509 (part No. 22- 76 13- 14) fro m
.00 1/-LF to .00 15/-LF. I hope this will he lp
som eo ne .

Thanks to J.e. of Texas City, TX f or
this. 1'1I bet it' ll come in handy to some­
one soon .

Name _

City State Zip _

Address _

Enclose check or moneyorder withsalestax(exceptAK, DE, NH, DR). Foreignorders must bein U.S. dollars and include
shipping charges. Nophone orders, please.

Thi s Tatung co lor portable came in one
da v with high br ightness . retr ace lines
and weak color. (Fon unatclv it was listed
as Sam s 1752-2 . which surprised mc .)
The video amps . etc. checked out O K.
but I found the + 522-volts boost up to
630 vo lts. I chec ked R908 . which sho uld
have been 180 K: it read about 8 16K so I
replaced it and the problem cleared up .

Th er e ' s a sma ll d iscrepancy in the

BRIGHTNESS PROBLEM

RE1182
360116

TEXAS
INSTRUMENT S

Prices subject to change
without notice.
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New MFJ-1024 Acti ve Receiving
Antenna mounts outdoors away fr om
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, BC B. VLF or Ham receiver.

High dynamic range RF amplifier. 54
in. whip. 50 foot coax. 20 dB attenuator
prevents rece iver overload. Switch be­

I tween two receivers. Se lect auxiliary or
active antenna. Gain control. " ON"
LED. Remote unit, 3x2x4 in. Control.
6x2x5 in. 12 VDC or 110 VAC with

optional adapter,
MFJ-1312, $9.95.

$129 95
(+ $04:00
1hippmgl

Order from MFJ and try it. if not delighted,
return within 30 days for refund (less shipping).

One year unconditional guarantee.
Order today. Call TOLL FREE 800-647-1800.

Charge VISA. MC . Or mail check , money order.
Write for free catalog. Over 100 prod ucts .

, ; I I I' : \I

ACTIVE
RECEIVING
ANTENNA

Gives excellent reception,
50 KHz to 30 MHz.

I

tion includes illustrated solutions to pres­
sure and leve l-mea surement prob lems in
such fie lds as pro cess co ntro l. automotive
d ia gnostic s . int erna l co mbus tion e n­
g in e s. ge o p h y s ic s . h y d r aul i c s ,
oce anog raphy . and medi ca l science . A
study of the prob lem s pre sented and their
solutions cou ld po ssib ly pro vide the an­
swer to a problem that you have in pres­
sure mea surem ent or pro cess con trol.­
Data Instruments Inc .• 4 Ha rtwe ll
Place, Lexin gton , MA 02173

Semiconductor catalog
IV! icrowav« Semiconductors is a 40­

page listing of all pertinent electrica l. per­
formance . and physica l specifications on
the lines of semiconductor prod ucts from
Nippon Electric Co. Mo st of the devices
listed arc engineered for UHF and micro­
wa ve performance. T ra ns is to rs are
cove red on 25 pages of tables includ ing
small-s ignal/low -no ise. med ium power.
Class -A pow er b ipo lar and Ga As FET's.
and Class -C VHF/UHF dev ices. Diodes
inclu d e PIN , G unn , IMPATT. and
Sc hottky type s with specifications runn ­
ing we ll into the GHz range . Also in­
c l ~ded are as silicon avalancl; e.l aser . and
s i l ic o n PI N diode s . a nd LED ·s .­
California Eastern Laboratories. Inc. ,
3005 Dernocrac v Wa y. San ta Clara. CA
95050 . , R-E

Liquid crystal displ ay data
LCD Technical Ma nua l (Manual SI­

100 ) is an exce llent source of basic tech ­
nical information on liquid crysta l disp lay
(LCD) de vi ce s . One sect ion cove rs
theory. pr inciples. and structure: another
describes co nditions and tec hniques for
static and multiplex driv ing .-Seiko In­
struments U.S.A., Inc., 2990 W. Lomi­
ta Blvd .. Torrence . CA 90505

Transducer information
Pre ssure Tran sducer Applications

Guide is a 40 -page booklet written to ac­
quaint eng inee rs. and electronics and in­
dustria l ma in te nance tec hnicians w ith
typical app lica tions of the high-output
se m ic o nd uc to r s tra in -g ag e pre ssure
transducers mad e bv Da ta Instruments
Inc . Th e "General Information" section
incl ude s sample-and-hold and d ig ita l
zero ing circuits . rat iometric and fixed­
output interface circuits . and a typ ica l
se tup for mak ing d ifferentia l pre ssure
measuremen ts . T he "Applications " sec-

Blinking LED's
Availab le in four co lor s, a new seri es

ofblinking LED ' s from AE G-Telefunken
have such applica tion s as an indicator
with "blink" and " off ' modes . as panel
indicator s , and in audio and rece iv ing
equipmen t and a larm systems . The
CQZ2 1 red, V62 1P amber. V622P green,
and V623P yellow. feature an osci lla tor
IC mounted in the same package with the
LED . Thus the y can replace a sta ndard
LED with its external oscillator circ uit.

Typical bli nking rate is 3 Hz . The
LED 's operate from a sing le 5-vo lt
source .-Telefunken Corp., Rou te 22 ­
Orr Dri ve , Somerville. NJ 08876 . R-E

Trans isto r data manual and catalog
Plastic Power Transisto rs is a 47 -page

compila tion of data covering the Pan ­
ason ic line of plastic-encapsula ted silicon
powe r-tra nsistors for po wer amplifier and
high- speed switching app lica tio ns. Types
include Darl ington. ep itaxia l-base mesa .
and trip le-diffused planar technologies .
The TIP TO- 220-package dev ices are de­
s igned pr imarily for such low-power ap­
p l ica tio ns as po w e r am p lifiers a nd
sw itching power-supplie s where high­
speed switching is nee ded.

The TIP series of NPN and PNP de­
vices are ava ilable w ith L' s ranging from
I to 10 amp s. VC EO ' S from 40 to 400
vo l ts . a nd P c (co l lec tor power ­
dissipat ion ) ratin gs fro m 30 to 80 watts .
T he higher-power dev ices arc in TOP~3

hou sin gs and feat ure Pc rat ings from 60 to
100 watts. The TO -22 0 packages are di­
rectl y interchan geable with TO-66 pack­
ages and the TO P-3 packs are plug- in
r e pl a c em ent s for T O- 3 ca ses .­
P a nason ic Co., One ' Pana sonic Way.
Secaucus, NJ . 07094
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Here arc so lutions to -some chronic
probl em s I' ve run into with RCA CTC-53
chass is .

To equalize the heater string . replace
the II DQ 5 with a 6AQ5 . That will help to
eliminate burned-up ca thode resistors and
exploded elcc tro lytics in the audio output
stage .

Another one: Eve rv time vou take the
back off one of these se ts". check the
120KI220K resistors in the plate circuit of
the 6G H6 horizontal osc illator. They get
too hot. and their va lues change down­
ward. A lso. while vo u 'rc in the area ,
check the resistor from the co llector of the
sync amp to B + , on the left of the hori­
zontal osc illator. It . too, goes down in
value . and blows the sync-am p transistor.
[ thin k the correct va lue is 180K.

Criss-cross vertica l red and green lines
are du e to a bad electro lvtic 0~1 the con­
vergence board . Shrinking vertical height
ca n be caused by a bad 50-fLFelectrolytic
in the vertical-output ca thode circuit.

[ hope that thi s information will be of
use to others .- J .D .. Canandaigua, NY

YOIl bet it will , and thanks a fot .

I am having several problems with an
Admiral T1KB-2B. The B + drops way
down, the HV is very lo w, and the raster
pulls in and folds over in the center of the
screen. I've changed the output, dri ver,
and oscillator transistors, and the HV­
rectifier with no success. Do you have any
ideas?-J.J., Farmington, IA

A co up le . For one thin g . your probl em
co uld be a shorted yoke-ret urn capacitor.
In the T IK8-2B. as in many solid-state
sets . the flyback transform er and horizon ­
tal yoke are connec ted in parallel across
the output tran sistor. [1' the yoke or capa­
citor shor ts. the circuit will be ove rloaded
and the sympto ms will resem ble the ones
vou have . Trv disconnec ting the voke at
the line-end "or C4 16: sec ~vhether that
brin gs the B + and HY up to normal.
You' ll see a verv bri ght vertica l line in the
middl e of the screen: turn the brizhn ess
down for luck . ~

[I' the capac itor is OK. the yoke may be
sho rted . Yo u don 't see tha t often due to
the low-r esistance wind ings of solid-state
yokes , but it ca n happen. Rep lace the
capac itor with an exac t duplicate . R·E

SOME HELPFUL HINTS

HORIZONTAL PROBLEMS

tran siti on bet ween damper co nd uction
(left halI' of the screen) and hori zont al­
output tub e co nd uction (right half of the
screen) . Yo u we re actua llv sca nning the
same point twice: the beam would~stop
and back up .

The cure . as vo u found OtH. is to reduce
the hor izontal ' drive unt il the line dis ­
appears. We used to ge t a lot of mail about
that problem a long tim e ago . but haven ' t
had anvthinz (until vo ur lett er ) for vears.
It brings ba~k memories . "

fron t th e se ts eve ba l l-to -eve ba ll.-
TED . " .

Thank yo u for the [cedback:'

AN OLD " FRIEND"

I've go t an Admiral 20 YP4PRS that hada
vertical line brighter than the picture
down the middle of the screen. I'd had it
for years and just recently found a hint to
the effect that adjusting the horizontal­
drive control would help. I tried it, and it
did-without affecting anything else.­
W.H., Rochester, NY

That is one of the thi ngs we all did
automati-cally back in the old days . The
bright line is called a . ' dr ive line " and is
due to a sma ll bit of non-linearit y in the

ELECTRONIC TECHNOLOGY TODAY INC.
P.O. Box 83. Massapequa Park. NY 11762

Number of books ordered D
Total Price of Books

I
--I
__I

I
Add ress I
City State 7Ip ______1_---Name _

Sales Tax (NY State Residents only) . •..

Shipping and Handling
(75<:1 or 2 books 25c each add l. book )• . . .. .

TOTAL ENCLOSED

HORIZONTAL INSTABILITY

schematic yo u might be interested in . It
tells yo u to ad just the Sub Brightness DC
level to + .83 vo lt: I thi nk it' s supposed to
be - .83 vo lt.-A.5. . San Diego. CA

Thanks [or letting us know, More and
more of those sets are turning lip.

I had very poor hor izont al lock in a
lZ-inch Hit ach i black-and-whi te set. Yo u
sugges ted tr vinz adding ex terna l DC ­
bi,~s~. but it di dJ~ 't help-s-th e YCO still
shifted the horizont al. I repl aced the IC
and the picture locked in tightl y .

Th anks for the information . I don 't sec
how yo u do it witho ut bein g able to co n-

------------------I Electronics Paperback Books I
I Quality Paperbacks at Affordable Prices I
I CHECK OFF THE BOOKS YOU WANT I
I
I
I
I
I
I
I
I
I
I~!f.'~·

I
I
I
I
I
I
I
I
I
I
I
I
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On your mark!Get set! GO!
to 58 CHANNELCABLE TV
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an expen sive part to repair . The Jer­
ro ld 400 can be used with any TV.
black & white or co lo r. por tabl e o r
console. old or new . It ca n easily be
ins ta lle d in minu tes w itho ut any
spe cial to ols or previo us know ledge
of electronic s . The in structi on

man ual cove rs all aspec ts of
op erat ion and install ati on. The

Jerrold 400 is covered by a
limited 12 months parts and

labor warrant y .
NEE D MOR E INFORMATION?
If yo u are in doubt abo ut usin g

the Jerrold 400 in your area . just call
us at ETCO's HI-TECH INFO CEN­
TER. Our dire ct inf ormati on number
is (514) 342-1555. ETCO's HI-TECH
INFO CENTER is ready . wi lli ng and
ab le to answer al l quest ions about
cable TV and cable TV converte rs.

your viewi ng posit ion yo u have tot al
co ntro l over channel selection and
TV on/o ff functio ns .' A br ight red
digi tal reado ut (vis ible from tw enty
fee t) im med iately ind icates wh ich

MONEYBACK GUARANT EE
Every Jerrol d 400 so ld by ETCO is
cove red by our 30 DAY MONEY­
BACK GUARANTEE. If yo u do not
feel tha t the Jerrold 400 is worth th e
169.95. or if you dec ide th at yo u wish
to retu rn it for any reason. yo u wil l

channe l you have se lec te d . Ch an- recei ve a pro mp t refund . All we ask
ging chan ne ls is as easy as pushing is that yo u return it in it s ' original
a bu tto n. You can go d irect ly fro m cond ition and packing . We are confi -
any chan ne l to any othe r channel. or dent that after usi ng th e Jer ro ld 400
if you pre fer. yo u can step throu gh for onl y a few days . you wi ll be co n-
all the channe ls in sequ en ce . If yo u vinced of it s' co nve nie nce and
accide ntally mi ss the de sire d chan- value .
nel. you can eas ily ste p throu gh the HO W TO ORDER YOUR
channe ls in reverse orde r. The
small hand held co nt ro l is powe red JERR OLD 400
by a si ngle . inexp en si ve 9 vo lt bat- The pri ce of the Jerrold 400 is only
ter y (inc lude d. of co urse) . Back up 169.95 plus 1.00 shipping and hand-
co ntrols are located on the main lin g . Yo u may send a che que.
co ntrol uni t in the event of batt er y mon ey order. or. for to tal co nve-
failu re . nien ce charge yo ur purc hase to

SAVE WEAR AND TEAR yo ur Maste rcard or Visa accou nt.
ON YOUR TV TUNER Charge card orders can be calle d to

The 58 channe l de lu xe Jerro ld 400 is our Dir ect Order Lin e at (518) 561-
a complete tun er cap ab le of rec ei- 8700. ETCO's orde r l ine is staffe d 24
ving channels 2-13 plus all the " h id- ho urs a day. Just order ite m num ber
de n" channels . It take s any signa l 564ZA017

on the ca ble and co nverts it so th at I""~==::J=~=="~====~==(=~==-=~==J]=I
yo ur TV will receive it on channe l 3. •
Thi s way . yo u ca n never wear out . _ _
yo ur TV set's tu ner . And . as many ELECTRONICS
peop le can te ll you . th e TV tu ner is PLATTSBURGH, N.Y. 12901

~------------.Check with order please. Visa & Mastercard OK. (sorry nOCOD'S) N.Y. State residents add sales tax. Dealer &
Export inqui ries invited. Our telephone order desk never closes. (518) 561·8700. I
.: PLEASE RU SH MY JERROLD 400.1ENCLOSE $170.95. 564ZA017I ]PLEASEINCLUDEEXTRAREMOTECONTROL I INCLUDE $49.95. 564ZA064 .

I 0 \~ ~~~~~~~~~g~:~i~=~g~: ~;~~~SE~~~i~~Nig~ DEPT 565 I,.w,! PLATTSBURGH,NY, 12901

I NAME I
ADDRESS _

----- - STATE ZIP I
I CREDITCARD NO: .

VISA MASTERCARD EXPIRYDATE _

SIGNATURE ;;j
__ CREDITCARDUSERSSPEEDDELIVERY BYPHONING518-561-8700( 2~ HRS)- -- -- - - --- -

58 CHANNEL SYSTEMS
Cable TV companies in the U.S.A .
are now rush ing to expa nd th ei r
channe l capability to 58 channels .
Th is new system (called a 400 mega­
hertz sys te m by those in th e t rade)
is presen tly operati onal in many
area s. Thi s sy stem is re qui red to
enable your ca ble company to
carry mor e channels on their
cable. Channels li ke Show­
time. Cine max. Home Box
Office . The Spor ts Ne twork.
etc . The Jerrold 400converter
is in use in many of th ese sys tem s.

OLDER CABLE SYSTEMS
Many systems in use by Cabl e TV
companies have simp ly be en out­
grown. Maximum capability was
limited to as few as 12 channe ls (2 ­
13). Cable TV co mpanies had no
space to put these new ente rtai n­
ment cha nne ls . and so . had no
cho ice but to expand th eir sys te ms .
The new channe ls were place d on
frequ enc ies (c hannels) that could
not be received by most TV se ts . If
you are on a cable sy stem th at
exceed s 12 channels. th e Jerrol d
400 will enable yo u to recei ve th ese
hidd en channels . Usin g a Jerrol d
400 ensu res that th e nu mber of
cab le cha nnels offe red by you r local
cable co mpany will not outstri p yo ur
tv set's abilit y to receiv e these ext ra
channels for years to co me .

CONVERTER USE
BY CABLE COMPANIES

Cable comp anies w hi ch util ize
these " h idden" channels have
been prov id ing co nve rter s to their
customers who have been subsc ri­
bi ng to th e ir extra channe l se rvices .
In many cases. co nver te rs purcha­
sed by cable custo mers are just as
ef fective in pul ling in th ose extra
channels provided by yo ur cable
company. In othe r cases . th e ca ble
com pany . du e to tec hnical co ns ide­
rations . w ill "sc ramble " the tran s­
mi ssion s on th ese ext ra channels .
The Jerrold 400 is not a des cramb ler
- but wi ll properly re ceive any of
those " h idden" channels th at are
not bein g sc ramb led . Som e of these
channe ls may incl ude weath er infor­
mati on , locall y o rigi nated c losed c ir­
cui t pro grams , sports , etc . Som e
cable companies put the ir " pre­
mium programm ing " on these " h id­
de n" channels with out scrambling .
The Jerrold 400 wo uld provide per­
fect recep ti on on the se chann els .

TOTAL CONTROL
FROM YOUR ARMCHAIR

The Jerro ld 400 58 channe l cab le
co nve rte r is a rem ot e cont rol unit
whic h is ac tivated by a compac t
hand held in frared transm itter . From

CIRCLE 38 ON FREE INFORMATION CARD 89



HOBBYCORNER
A new puzzle , and other good ies

EARL " DOC" SAVAGE, K4SDS, HOBBY EDITOR

National IC should be used for depend­
able operation (and because it is less easi­
ly " blown" ).

Various signaling (output) devices can
be connected to points 4 and 5. Your
choice will depend upon the use to which
you wish to put the timer; Fig. 2 shows
connections to a speaker. LED, relay, and
piezo transducer.

The' 'inpu t" side can consist of a wide
variety of circuits. Three examples of
them are shown in Fig. 3. An SPST
switch is used in Fig. 3 -a~to gate the timer
on and off manually.

The addition of the components shown
in Fig. 3-b will produce a timer for such
things as cooking eggs or limiting tele-

FIG. 2

b

+2- 15 VDC.

4

5

IC. I : 40'\3 oR
14C.14

....---- FIG. 1

A W H ILE A GO I IN VITED YOU T O SEND IN

puzzles that I could publish to amuse (and
confound) readers of this department.
Here' s one from John Cirillo of Fort
Worth, TX. It concerns something that he
has been wondering about for several
years.

It seems that John once lived in an
apartment that shared a single porch light
with two others. Each of the three apart­
ments had a switch that could turn that
one light either on or off regardless of
which switch had been used to turn it on
or off before .

John says that he never had the oppor­
tunity to actually trace the wiring to see
how the circuit was designed. but he does
have some information. The switches
were single pole. double throw. The pow­
er was straight 11 7-volt single-phase AC.
The bulb was standard- no double fila­
ment or anything like that.

He doesn't know whether there were
any concealed relays or other components
in the circuit. He considers the use of
relays unlikely, however. because the
apartments were built/wired in the early
1930's .

There you have it . Can you design a
circuit that gives completely independent .
control of a single bulb by each of three
SPOT switches? If you cannot come up
with such a circuit, what is the best circuit
(smallest number of addi tio nal com-

MER(..UR'{
SWITc. H 10 "'E.G

+

l
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phone calls. It is activated simply by turn­
ing the timer over so the mercury switch
will close . In Fig. 3-c . a cadmium­
sulphide photoresistor is used to make a
light/dark detector.

The types of circuits and devices that
can be added to each end of the basic
circuit are limited only by your imagina­
tion. As a result. there are innumerable
uses to which it can be put. Consider these
few: turn lights on at sunset; sound an
alarm when someone opens the refr igera-

continued Oil page 94

FIG. 3

b
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Versatile Schmitt triggers
You never cease to amaze me with the

circuits you design. Here is one well
worth passing along. It comes from Frank
Petersohn in Vancouver. BC. Canada.

Frank' s basic timing circuit is shown in
Fig. I . It uses the four Schmitt gates in a
4093 or a 74C 14. He cautions that a

pone nts) that youcan devise to do the job?
Send me your solution(s) to John's

puzzle . Knowing how it was done will let
him sleep better.

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 formin 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.

If you need a basiccircuit for some
purpose, or want to know how or why
one works, let us know. We'll print
those of greate st 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 simpleas possible. Please address
your correspondence to:

Hobby Corner
Radio-Electronics
200 Park Ave. South
New York. NY 10003
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2300 MHz DOWNCONVERTER kit
for Amateur microwave reception. $37.95
postpaid . Includes NE 64535 high­
performance RF stages and highest quality
'components for superior performance. Send
SASE for information filled catalog of other
converter kits, preamps , accessories and
parts. VISA and MASTERCARD accepted.
SMP - Superior Microwave Products, Inc.
PO Box 1241 Vienna, VA 22180
1-800-368-3028 1-703-255-2918

CIRCLE 26 ON FREE INFORMATION CARD

ONE MAN CRT FACTORY, easy operation.
Process new or rebui ld old CRT's for tv's,
bus. mach ines , monitors, scopes , etc .
Color, b&w, 20mm, fore ign or domest ic .
3x6 ft. space required . Profits ??? Average
CRT rebuilding cost - $5. Sell for $100 =
$95 profit ; x 5 CRT's = $475 daily; x 5
days = $2375 weekly profit. Higher profits
outside U.S.A. Investigate this opportunlte
today. We service the entire world. Write
or call :

CRT Factory, 1909 Louise St.,
Crystal Lake, II. 60014, (815) 459-0666.

STOP

ULTIMATE UHF FRINGE AREA RECEP­
TION, receive snow free pay and commercial
tv signals. The system includes a 114 ele­
ment antenna, 39db LNA (Booster) and sig­
nal extracter for $199.95. Complete
documentation and warranty. 114 element
antenna $109.95, 39db LNA (Booster)
$119.50, signal extracter $39.95. Dealer in­
quiries welcome. Visa - Mastercard
accepted. Please specify channels. DX­
TELE LABS, 3822 N. Paradise Rd., Flag­
staff, AZ 86001,602-774-4735.
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SUBSCRIPTION TELEVISION EDUCA­
TION MANUAL includes detailed schema­
tics, theory, and practices: $14.95. MICRO­
WAVE TELEVISION EDUCATION MAN­
UAL:$16.25. Both manuals only$26.95. 15.7
KHz SINE WAVE ACTIVE FILTER KIT in­
cludes parts and instructions : $22.70. IN­
FORMATIVE CATALOG on all VIDEO
PRODUCTS, KITS, and MANUALS: $2.00
(Refundable) . Visa and MasterCard
accepted. Add 5% shipping and handling.­
ABEX, P.O. Box 26601-RS, San Francisco,
CA 94126.
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CALL NOW

AND
RESERVE

YOUR SPACE

Call 212-777-6400 to reserve space .
Ask for Arl ine Fishman. Limited num­
be r of pages availa ble . Mail materials
to : mini-ADS. RADIO-ELECTRONICS.
200 Park Ave. South . New York . NY
10003.

• 6 , rate $550 per each insertio n.
• Reaches 220.500 reaoe rs,
• Fast reader service cyc le.
• Short lead t ime for the placem ent of

ads.
• We typeset and layout the ad at no

additional charg e.

Iildia­
EIIIClranic8.

Make professional quality duplicates of your
favorite (VHS, BETA) tapes with this state­
of-the-art controler. Includes: stabilizer: de­
feats rolling enhancer: preserves picture de­
tail at slow speed RF converter: simplifies
real time viewing distribution amp: drive 3
VCR's easy to build kit lowest price $133.00
206-693-3834 M/C, Visa order now save
10%.-Video Control Inc., 3314 H Street,
Vancouver, WA. 98663. USA

CIRCLE 29 ON FREE INFORMATION CARD

Digital sound from your analog recordings?
By using dynamic expansion and filtering in
sophisticated circuitry, the ASRU improves
dynamic range by 18 dB. See R-E's 3-4 /8 1
cover story or our free catalog (includes
equalizers, power meters, etc.). $110 post­
paid. MIC, Visa add shipping.

Symmetric Sound Systems, (707) 546­
3895, 856F Lynn Rose Ct., Santa Rosa, CA
'95404. .
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NEW IDEAS
Voltage freezer

HAVE YOU EVER WANTED TO :vtEASURE

the voltage in a tight spot. only to find that
before you could read the meter the test
prohe had slipped and you had to start all
ove r'? Having to hold the probe in place
and read the meter at the same time is not
only inco nven ient, but if you slip , you
can cause damage .

The circu it described here can solve
that problem simp ly and easi ly . It reads
and stores the voltage, thu s freezin g the
meter reading eve n after the probes are
remove d.

ly due to the very low loading of the
op- arnps high- imp ed ance input. The
meter is rese t very simply: Just sho rt the
probes together : that discharges the ca pa­
citor.

Any type of construction can be used
for the circuit. since nothing is cr itica l.
The only thing you should bea r in mind is
to use a tantalum capac itor for C I , since it
will hold a charge much lon ger than a
relati vely leaky ~al uminu~ elec tro lytic .
Since no input protection is provided ,
kee p the DC-volt age input below the

NEW IDEAS

This co lumn is devoted to new ideas,
circu its , device app licat ions, const ruc­
ti on techniques, help ful hint s, etc .

All published entries, upon publica ­
ti on , will earn $25. In addit ion, Panavise
wil l don ate their model 333-The Rapid
Assembly Cir cuit Board Hold er, having a
retail pric e of $39.95. It features an eight­
position rot ating adjus tm ent, indexing at
45-d egree increments, and six positive
lo ck positi ons in the vert ica l plane, giving
yo u a full ten-in ch height adju stment for
co mfortable wo rk ing. (See photo below.)

TO
METER
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FIG. 1

The major component of the circ uit.
show n in Fig . I, is an 8-pin 741 C op­
amp . The op-arn p is co nfig ure d as a
unit y-gain voltage follower. with C I at
the input to store the voltage .

The circuit ope rates as follows: When a
voltage is applied across C I, the ca paci tor
charges to that va lue. When the vo ltage
source is removed , the value is still stored
in the capac itor. and can be read on the
meter . While the ca pac ito r does dis­
charge . the process takes place very slow-

supply voltage . A DPST sw itch turn s the
device on and off. and 8 I and 82 are
nine-volt tran si stor ba tte ries. Fina lly ,
note that pins I and 5 of the 74 1 op-arn p
are for offse t null: such as. those pins are
not requi red for proper circuit ope ration
and can be ignored .

For bett e r pe r fo rm a n c e. . u se a n
LF l374 1 or a TL0 81 op-amp in place of
the 74 1-those are JFET devices and
offer a much higher input impedance than
the 74 1.-Leonard Lee R-E

I agree to th e above term s, and grant
Radio-Elect ronics Magazine the right
to publish my idea and to SUbsequent ly
republish my idea in collec t ions or com­
p ilat io ns of reprin ts of similar art icles. I
decl are that th e attac hed idea is my
ow n original material and that its publi­
ca t io n does not vio late any other copy ­
right. I also dec lare th at th is material
had not been previously pub lished.

Titl e of Idea

Mail your idea along with th is coupon
to : New Ideas Radio-Electron ics,

200 Park Ave. South,
New York, NY 10003
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" J hate microe lectronics repair work . OK, I'm removing the chassis ."

Signature

Print Name

St reet

City State

Date

Zip
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THE NEW FLUKE 8060A IS IN STOCK AT
RAG ELECTRONICS, INC. The 4% digit
8060A lets you reach beyond traditional ap­
plications into test and service situations that
normally require a precision wideband True
RMS multimeter, an audio frequency coun­
ter, a continuity tester, a power supply...and
even a calculator. All this for the incredibly
low price of $349.00. Contact RAG Electro­
nics, Inc. , 21418 Parthenia Street, Canoga
Park , CA., 91304, or call (213) 998-6500.

ClflCLE 37 ON FREE INFORMATION CARD

IC USERS! Handy tool forms IC legs to exact
insertion dimension. Makes IC insertion into
board or socket easy. Tool forms legs on .300
centers or .600 centers. The same tool is
being used in manufacturing plants through
the country! In Stock - Immediate Delivery.
Only $12.95. Check , money order, Visa,
Master Charge, C.O.D. SINTEC Co., Drawer
Q , Milford, NJ 08848. Call Toll Free 800-526­
5960, NJ residents 201-996-4093. Send for
Free Electronic Parts Catalog.

CIRCLE 28 ON FREE INFORMATION CARD

FREE! Ungar's new # 9100 Electronic Tem­
perature Controlled Soldering System with
each # 2000A or # 4000 Desoldering System
purchased Sept. 15 through Dec. 15, 1982.

For Model 2000A (for use with shop air)
and a free $91.00 System # 9100, order
# 2091 at $365.00 sugg.

For portable Model 4000 and a free $91.00
System # 9100, order # 4091 at $399.00
sugg. See your Ungar distributor or contact
Ungar Division of Eldon Industries, Inc.,
P.O. Box 6005, Compton, CA 90220, (213)
774-5950, (800) 421-1538.

CIRCLE 32 ON FREE INFORMATION CARD

Kaise SK-6330 Autoranging Digital Multi ­
meter, 3.5-di git LCD wlun it & sign in­
dications. Full autoranging on volt & ohm,
audio warning for overrange & resistance
test. Pushbutton selection. Measures DC
volt: 200mV to 1000V; AC volt: 2V to 600V;
DC & AC currents : 20mA to 10A, resistance:
200 ohm to 2000k ohm. Dual fuse protected.
Compact 3'!4 x 6 x 1W' . Batteries & test
leads included. $159.95 plus $2.00 shipping.
Cashier's check, MIO , Visa, M/C. EASTERN
ENTERPRISES, INC., 2937 S. Vail , Com­
merce, CA 90040 (213) 725-3080.

CIRCLE 33 ON FREE INFORMATION CARD

I MONITORI

J
A BimOnthl NG TIMES
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How can I intercept smugglers? Secret
satellites? Rescue Missions? Signals from
space? What is the truth about antennas?
Tuners? Preamplifiers ? How can I choose
the best receiver? Antenna? Uncover listen­
ing excitement you never thought possible!
For your Fr ee co py of MONITOR ING
TIMES-CALL NO W! Toll-free 1-800/438­
8155 (Cont. US except NC). Others dial 1­
704/837-2216 or write Grove Enterprises,
Dept. G, 140 Dog Branch Road, Brass­
town, NC 28902.

CIRCLE 35 ON FREE INFORMATION CARD

ONLY $89.95 complete with the following
· 75 to 300-ohm balum • balun for rabbit ears
• 20" fiberglass parabolic dish • low noise
probeldown converter • 60 ft. factor made
coax ' 3 ft. coax • power supply · mounting
hardware and instructions. All for only $89.95
plus $5.00 shipping &handling Visa, Master­
charge or C.O.D. cash or certified check.
NATIONWIDE G.H.Z., 6825 N. 16th St.,
Phoen ix, AZ 85016 (602) 274·1199.

CIRCLE 36 ON FREE INFORMATION CARD

I; AMATEUR
/~ MICROWAVE

RECEIVER

PURE RADIO SHACK EQUIPMENT - FREE COPY OF WARRANTY UPON REQUEST
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I!I!~ SMITH-CORONA

WE CARRY THE FULL
TRS-SO PRODUCT LINE

*W RITE FO R FREE CATALOG*

MICRO MANAGEMENT
SYSTEMS, INC.

PARCEL DIVISION - DEPT NO.1 5
2803 Thomasville Road East

Cairo, Georgia 31728
GA. & INFO 912-377-7120

Thousands ofSaHsfled
Customers Since 1978

TM • Tand y Corporat ion

TOLL 1-800-841-0860FREE
TRS-80 Model II. From '2988
TRS-80 Model 16 From '4158
TRS-80 Color Computer. From '289
TRS-80 Model III. From '599
Centronics 739-1 '469
Smi th Co ro na TP-1 •
Daisy Wh eel Printer... 599
Mod I & III Hard Drives....•.... . . CALL

TRS-80
1M

COMPUTERS - BUY DIRECT-DISCOUNT PRICES
VIC::20
"... lriH4h ~_.,.t....
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PRINT THE WORLD

FIG. 5

T hat is a neat no-parts c ircuit if the
speaker an d the vol tage arc co mpatible .
Fig . 5 shows that vo u ma v need to usc a
scncs resi stor if the vo ltage is too great for
the speake r in order to prevent over­
excursion of the cone (or to lower the
volume of the sound ). Wit h a five-vo lt
supply . sta rt out w ith a laO-o hm resistor
j ust to play it safe .

No w that' s a n " osc ill a to r. ·· Joe !
Thanks to you. and to cvcrvone who sent
in an idea : for sharing yo ur c irc uits. R-E

doc s work. So . Da le ca me up w ith a parts
co unt of one sma ll part -s-e xcept for the
speaker. of course .

A fte r sugges ting some convent iona l
c ircuits. Joseph D ' A iro of N. Ma ssape­
qu a. NY to ld of a " no-pa rts " osc illator. I
can' t ev e n figure out how to draw a
sc hematic o f '; is non-circuit. but Fig . 5
and the fo llow ing account should give
you the ide a .

One speaker contact is grounded. A
stiff wire is attached to the speaker frame
with the end bent in such a mann er that it
ju st contacts the vo ice -coi l lead on the
speaker co ne. A voltage is applied to that
wrre .

You have a 50-50 cha nce of success the
first tim e vo u wire the . ·osc illator. · · If
yo u arc luck y . the speake r co ne will j ump
forward and break the contact. Ob vio us­
ly . with no voltage applied . the co ne will
then fall back and ma ke contact wit h the
wire once ag ain . which will cause it to
jump back out. As that happens ove r and
ove r. a so und will be produced. Adj usting
the wire a bit will eve n allo w the so und to
be changed somewhat.

If yo u are not lucky. the co ne will jump
backward the first time vo ltage is applied .
In tha t case . co ntact w ill not be broken
and no vibration-and . co nseq uently . no
so und-will be produced . To co rrect a
" wron g-way" cone . a ll yo u have to do is
reverse the vo ltage polarity . or reverse the
spe aker connections .

+v

t
,:' RESISTOR
:':~ (S E E TEXT)

(0
Unitedway

Thanks to you. it works.
For all of us.

SPKR

FIG. 4

+5vPC.

Th e firs t is from Dale Nassa r in Amite .
CA . He uses a flas he r LED in series with
a speaker (F ig . 4) to produce a to ne. That
tone leaves so me thing to be des ired. bu t it

CIRCLE 39 ON FREE INFORMATION CARD

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

See What You've Been Missing!
Stay in touch with world events, monitor weather, ship
traffic, and radio amateur s. Connect to your receiver
and display shortwave radio teleprinter and Morse
code transmissions with the new receive-only HAL
CWR-6700 Telereader.

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

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

HOBBYCORNER

tor to get a forb idden snack: time dark­
roo m proce sses. and sig na l the opening of
any type of door or cover.

Do a bit o f ex perime nting and let us
know what uses yo u find for th is c ircuit.

continucdjrotn flage YO

" Littlest oscillator" addenda
Th ere were a number of late arri va ls in

the oscillator co nte st. Eve n so . each on e
wa s appre ci at ed . Th e re were tw o .
however. that I think yo u will wa nt to
know ab out.
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"Whenwill someoneintroduce
high-performance scopeswithout

, the highprices?"

V-152F -15 MHz

$595
V-202F -20 MHz

$695
V-302F -30 MHz

$799
V-209-20 MHz

$945

V-353F-35 MHz v-650F-60 MHz V-509 - 50 MHz V-I050F-I00 MHz

$949 $1,195 $1,650 $1,980

@HITACHI HEARDYOU.
Ask no longer. Hitachi has just answered your
question with 8 new portable oscilloscopes. In fact,
they're the highest-quality scopes around for the
money.

We call them our Fseries. They range from
15 MHz to 100 MHz and can beused for all types of
benchand field work. There are dual-trace and quad­
trace models. Several have delayedsweep. All are
lightweight. Compact. And feature functionally
grouped operating controls and bright, easy-to-read
CRTs. Here's a closer lookat each model:
V-152F. A15MHz, dual-trace scope, sensitive to
1 mV/div at 7 MHz. It has a 5" CRT. 5595.
V-202F. A20 MHz, dual-trace scope, sensitive to
1 mV/div at 7 MHz. It has a 5.5"CRT. 5695 .
V-302F. A30 MHz dual-trace scope, sensitive to
1mVIdiv at 7 MHz. It features signal delay and a
5" CRT. 5799.
V- 353F. A35 MHz, dual-trace delayed sweep scope,
sensitive to 1mVIdiv at 7 MHz. It features a
5S 'square CRT. 5949.

V-209. A20 MHz, dual trace, mini-portable scope,
sensitive to 1mVIdiv at 5 MHz. It features AC/DC
operation andhas a 3S'CRT, and weighs only
10 Ibs. Battery included. 594 5.
v-650F. A60 MHz, dual-trace scope, sensitive to
1 mV/divat 10 MHz. It features delayedsweep and
a 6" CRT. 51, 195.
V- 509 . A50 MHz, dual-trace, mini-portable scope
with optional battery pack, sensitive to 1mV/div at
10 MHz. It features delayedsweep and a 6" CRT, and
weighs l l lbs. 51,650.
V-I050F. A100 MHz, quad-trace scope, sensitive to
0.5mV/div at 5 MHz. It features delayedsweep and a
6"CRT. 51,980.

There they are. High-performance scopes
without the high prices. And all arebacked by
Hitachi's reputation for quality. To learn more, write
or call us today. Hitachi Denshi America, Ltd.,
175 Crossways Park West, Woodbury, NY11 797.
Phone: (5 16) 921-7200. Offices also in Atlanta,
Chicago and Los Angeles.
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COMPUTER CORNER
A portable, all-in-one computer

LES SPINDLE"
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OF ALL THE PRODUCT DEVELOPMENTS

that have shake n up the computer industry
in its eventful history. nothing has pre­
cipitated as many shock waves as last
year's introduction of the Osborne 1 port­
able computer (from Osborne Computer
Corp., 26500 Corporate Ave., Hayward,
CA 94545).

It isn 't really the compact size of the
machine (show n in Fig . I) that' s so
astounding-although that is remarkable .
It isn' t any particular technological inno­
vation, either-the machine features no
grea t breakthrough in that area . What
made the indus try sit up and take notice
(after an initial round of skepticis m) was
what is offere d for the price . Not only
does the $ 1795 computer come with 64K
of memory, two disk drives, and a video
monitor. but software as well is included!

The brainchild of entrepreneur Adam
Osborne quickly caught the attention of
an entire industry by offer ing a product
highly competitive with those of the lead­
ers in the field-companies like Apple.
IBM, Com modore, and Radio Shack-at
a mere fractio n of the price you 'd expect
to pay for such a system. Add to that the
added bonus of portability-a great boon
to the active businessman- and an over­
night phe no me no n was born . Over
100,000 Osbo rne units are expected to
have been sold by the end of 1982, with
revenues in excess of $100 million. Need­
less to say, competitors are beginnin g to
rush into the ballpark-with such items as
the Attache by Otrona (Boulder, CO), the
KayPro II by Non-Linear Systems (Sola­
no Beach , CA) and the Courier by
Cour ier Computer (Anaheim , CA).

How he did it
The questions that the consumer must

ask before purchas ing such a system are
obviou s. How does Osborne manage to
cut costs so dramatically? Is the product
really on a par with an App le or TRS-80?
Do the advantages of portability result in
tradeoffs in performance quality?

Taki ng the first question . the key to a
lot of the price reduc tion is in the use of
standard software, rather than the pro­
prietary programs so often supplied by the
major manufacturer s . Osborne , long
known in the industry for his outspoken­
and sometimes vitriolic-i-opinions . left
his writing and publi shing endeavo rs to

' Managing Editor, Interface Age magazine

deve lop the Osborne 1 system because he
saw an enoimous gap in the market just
waiting to be filled.

The entire small-computer indu stry
was originally founded on the premise of
using standard components in order to
keep prices down. Only in that manner
could the " personal' , computer become a
reality . Osborne noticed the trend going
the oppos ite way-manfac turers were de­
sig ning unique operating systems and
hardware , movi ng backward into the trap
they supposedly were trying to esca pe.
Software and hardware interfacing were
becoming nearly imposs ible. and each
company was becoming an island unto
itself. Isolating a come r of the market
might result in immediate benefits to a
company. but the long-ran ge potential for
that strategy was doubt ful.

For the consumer, it meant that he was
locked into the system he owned and the
software tha t was directly compatible
with that equipment. That created severe
limitations on the applicatio ns to which
he could put his computer. and to the
peripheral interchanges he could make
among other systems that he-{)r some­
one else-might own. Osborne's system
(which he calls "a stinging indictment of
the microcomputer industry" ) brought
standardiza tion back-and enabled him

FIG,1

to produce his com puters much less ex­
pensively.

By working out special negotiations
with software manu factu rers whereby
they provided their popular product lines
in exchange for a share of his profits,
Osborne was able to offer sophisicated
software with a full range of standard
business applications . Separate purchase
of the software alone would almost equal
the $ 1795 price tag of the complete
Osborne system.

As a further cost-cutting measure, the
use of stric tly standard components for
the hardware end eliminated warehousing
and inventory costs-s-not to mention the
labor and materials that would have been
requi red to manufacture special parts.
The result of all that was a system equal in
quality to those produced by the leaders in
the fie ld- but at a greatly reduce d
produ ction- cost. In a ploy similar to
Japan ese ma nufac turi ng strateg ies.
Osborne was able to give his major com­
petitors a genuine run for their money.

A look at the system
Aside from the attractiveness of its low

price . how does the machine rate in per­
formance for serious business applica­
tions? Is it cost effec tive?

continued Oil page 103
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Netr omce announces a sta le of th e art
b re akt hroug h in t e rminals . now a t prices you
can a ff o rd . you can go on-ti ne with da ta-bank
and com p u t e r phon e-li ne s e rvices . It' s all
yours: " e lect ro nic newspapers." educatio nal
servic es. Dow-J ones stock repor t s . games ,
rec ipes, perso nal co mputing wi th any level
language. prog ram exchanges, electron ic but­
lett n b o a rds ... and more every da y! ! !

Ne tr on ics off ers tw o new term ina ls . bot h
feature a fu ll 56 keyf128 charact er typewriter.
st yl e keyboard, baud rates to 19.2 kilobaud, a
rugged stee l cabinet and powe r supply. The
simplest one , FASTERM·64, is a 16 line by 64 or 32 cha racter per line un it. with a serial
pr inte r port for making nero copy of all incoming data. and opti onal provisi ons for b lock and
speci al character graphics . The "s mart " versio n, SMA RTERM-8O. fea tures either 24 li ne by 80
charac ters per lin e or 16 by 40 ch arac ter s per li ne, It offers on-sc reen ed it ing wit h pa~e· at·a ·
t im e pr inting, 12.000 pixel graphICS. li ne gra phics. absctu te cursor addre ssing. unde rlin ing ,

~~vre~~~~~d~oOdoen~-~~~ ~~~nn~:~~earnds~~~~ . 'U~~e';o~ rs+~P~:t ~~~ ~~~ r~ttgr ~~~~ i~~::;~~t~~~r
delu x green·phosphor monitor pic tured above. For hard copy just add our match ed pr inte r.

Price break thr ough ! !! Own the FASTERM·64. a complete termi nal ki t. ready to plu g in fo r
jus t $199.95 or order the SMA ATEAM -80 klt for ju st $299.95. (bot h avai lable wired and tested .)
Be on-li ne wit h the million-dollar co mputers and data services today . • . we even supp ly the
necess ary subsc ripti on forms .

More good news : All the co mponents in our term inal s are availab le sepa rate ly (see
coupon) , so you buy only wha t you need ! ! !

~~~~Ec~~;~te'rs ~~~:;~rro~~~~I~e~: .o.r83~;~~ rr~i~~~S~~~3%,1~~~~~OO ::~~sf~&5.a~~o.
19. 200. (switch sel. l .. • LINE OUTPUT: RS232/C or 20 ma current loop ... VIDEO OUTPUT: 1V
PIP (EIA RS-170) . . . CURSOR MODES: home &.cle ar sc reen, erase to end of line. erase curso r

~~~~Rs~0~r8Et~~~gLf~k~~Gr~t~s~W~~/! i~:h~~~: a~f ~ nedv~~ ~~~~d~~t~sSib~I~I~S:'l , 1.5.
2 . . . DATA BITS PER CHARACTER: 5, 6, 7 or 8 . . • CHARAC TER OUTPUT: 5 by 7 do t mat ri x
in a 7 by 12 cell . " PRINTER OUTPUT: prints a ll incomi ng data .. . 1K ON BOARD RAM . . .
2K ON BOARD ROM ... CRYSTAL CONTROLL ED . , . COMPLETE WITH POWER SUPPLY . . ,
OPTIONA L GRAPHI CS MODE: inc ludes 34 Greek &.math char act ers plus 30 specia l graphics
characters .. . ASCII ENCODED KEYBOAR D: 56 key/128 charac ters.
SMART ERM·80 . . . DISPLAY FORMAT: 80 characters by 24 lines or 40 charact ers by 16 line s

~~i=~~~~e2~?II. i~~~g~~p~¥fAS~3~Ce~rc:os~: ~~r~~nrt:;;~ ~ 1.~·JI~E~og'U~2~=/~~.
pp (EIA AS-HO) EDITING FEATURES: insert/delete lin e, inser t/de let e character. fo r-
ward/back tab LINE OR PAGE TRANSMIT . . , PAGE PRINT FUNCTION . . . CURSOR POSI·
TION ING: up. down . right, left , pl us absolute cursor postt lomn q with read back . .. VISUAL
ATTRIBUTES : und erl ine. bl ink. reverse video. half intensity, &.blank . . . GRAPHIC S: 12,000

~~~~ ~~S~~~t.i~~ ~+Oct ~:r~: I ;~~ ~~~dh~Sa'II' o~~;~~~~~~:::_'T6ul~~Jrl~~ 11'c~:r~~~~~ ?~ l,
~CObCK' ~3~s~R '.~~~mA~Uc!6~iROi.t~gR. 502~'o~E~61;~6 ~;~HES~Si::1IBHrc~~~D
KEYBOA RD: 56 key/128 charac ter ... 4K ON BOARD ROM . . . COMPLETE WITH POWER
SUPPLY.
TELEPH ONE MODEM 103 O/ A .. . FULL DUPLEX, FCC APPROVED DATA RATE: 300 baud
.. . INTERFACE; AS232/C and TIV . . . CONTROLS: talk/data swi tc h (no need to con nec t and
di sconnect phone). originatefans wer swit ch on rear panel .. . NO POWER SUPPLY RE·
QUIRED.
ASCII KEYBOARD ASCII·3 . . . 56 KEYI128 CHARACTER ASCII ,. ....•• ' .
EN CODED . . . UPPER & LOW ER CASE . , . FULLY DEBOUNCED .. . /1/...., ..,
~EKJJI ~~iL.a~~~ l:iV 6~~s~~~0~DL~~b~~111~6~~;'~~~~E . , . • • ... _ / =------
PRINTER COMET I .. . SERIAL 110TO 9600 BAUD .. . 80 .....-' .~
CHARA CTER COLUMN (132 COMPRE SSEDI ... 10" TRACTOR FEED ~--.""II.iill~~

4·c~r~~~}~:iJ~gsE 9·B~NP~5ir:xA~~~~DARB~.~i~~2T~5NA·L •
PRINT ING

Continental U.S.A. Credit Card Buyers Outside Connecticut

CALL TOLL FREE 800·243·7428

Tot al EneI0 sed $ :--_ ---=:-=_ :-:---:----=.,-----,-,;:-:-_ _ ::;:--;--_
D Personal Check D Cashier's Check/Money Order
D VISA D MasterCard (Bank No. _
Acet. No. Exp . Date _

Signature _
Print Name _
Add ress --=- --:::.,.- _
City State Zip

ANNOUNCING TWO
NEW TERMINALS

For Canadi an orde rs, double the postage . Conn. res. add sal es tax.

To Order From Conn ecti cut Or For Tech . Ass ist. Ca ll (203) 354·9375

NETRONICS R&D LTD. Dept.

333 Litchfi eld Road, New Milford, CT 06776
Please send the item s checked belo w:

o COMPL ETE FASTERM -64 TERMINAL (inc ludes FASTVID-64 video board
ASCII ·3 keyboard, steel cabinet and powe r supply) ... ki t $199.95 plu s $3 P&I
.. . wired & tested $249.95 plus $3 P&I . , . graphics opti on: add $19.95 to
each o f above
o COM PLETE SMARTE RM·80 TERMINAL (inc ludes SMARTVID·80 video
board , ASCII·3 keyboard, steel cabinet and pow er supply) . . . kit $299.95 plus
$3 P&I . . . w ired and tested $369.95 plu s $3 P&I
o FASTVID·64 VIDEO BOARD (requi res + 5 & ·12V DC) ... kit $99.95 plus $3
P&I , . . graph ics option add $19.95 , , . wire d & tested $129,95 plus $3 P&I .
graph ics opt ion add $19.95
o SMA RTVID-80 VIDEO BOARD (requ ires +5 & + 1-12V DC) . . . ki t $199.95
plus $3 P&I .. . wi red & tested $249.95 plus $3 P&I
o DELUXE STEEL TERM INA L CABIN ET , , , $19.95 plus $3 P&I
o ASCII -3 KEYBOA RD (requires + 5 & ·12VDC) . . . kit $69.95 plu s $3 P&I .. .
wi red and tested $89.95 plus $3 P&I
o POWER SUPPLY (powers ASCII·3 keyb oa rd & video boa rds) , . , ki t only
$19.95 plus $2 P&I
o ZENITH VIDEO MON ITOR (high resoluti on green phosph or) . . . wir ed &
tested $149.95 plus $6 P&I
o TELEPHONE MODEM MODE L 103 OIA ... wired & tested $189.95 plus $3
P&I
o DOT MATRI X PRINTER Comet I . . . wired & tested $299.95 pl us $10 P&I
o RF MODULATOR MOD RF·l ... k it only $8.95 plu s $1 P&I
o 3FT·25 LEAD MODEMITERMINAL OR PRINTE R/TERMINAL CONNECTOR
CABLE .. . $14.95 ea plus $2 P&I

Smart· Fast • Graphics • Matching Modem and $295 Printer

Zl p _

TO ORDER
Call Toll Free:
800-243-7428

CP/ M 1 ~ .11 reI n adr:mark of 0 1111.1 Resear ch*(Clipundmui/cnlircuc.lJ *

ORDER ASPECIAL-PRICE
EXPLORER/U5 PAK - THERE'S

ONE FOR EVERY NEED.

To Order From Connecticut,
or For Technical Assistance,

Call (203) 354-9375

::J VIS/\ 0 MASTI:R CARD lB.tnk No I

S END ME TH E ITEM S CH ECKED ABOVE
Tolal Enclosr d (Co nn Resldl"nts ddd ~J ll"s lax I 5__
Paid by

o Perso nal Ctlf"ck 0 CaShlf'r".o; Ch t"Ck/Monl')' O rdf'r

Stoll!"

Add rl"Ss _

Cll}'· _

o k p_cr ' alt {Sa ve 526001- You Ret Level A [Ter­
mmal Ve~ionl with Monit or Sou rce u stinl': (525 value)
AP-l. s-a mp pow er supply. Inlel 8085 Users Man ual . . .
fRei 5199 95) SPE C IAL SI61.95 plus S4 PAl. ·
o hpcrimeatct ' alt (Save 553 401"" You Ret Level A

(Hex KeypadlDls pla)' Ve rs ion ) With He x Keypad l
Dlspl..y. Intel 806S User ~i1nua 1. Level A Hex. Mcmtcr
Source LislinR. • nd AP-1,.:i-olImp power supply . (~R

5279.951SPECIAL 1219.9:1plus 56 PlIll. ·
o Special MicroNft BASIC. 'alt (Sa\'l' $103 001- You get
Levpls A (Ter mina l Vl'rslOn). B. D f4k RAMI . E. El k
Microsof l m ROM.lnlel 806SUse r Manual. Uo\·t'l A Monl ­
lor Sou rel!" u stll\Jl. and Ap ·l . 5·am p powt'r su ppl)'
(ReR S439 70J SPECIAL S129.95 plus $7 P&I •

~Y~I~dB'.~d~~:~:: ~~~:~:.or~t:,~'~~I~sl~2,.&l~~

~~7:1l~·;. -:n'e
k
~bCc~' d ~s~ld~~~.~;~~t;\~t'n:a~);. ~:~

S l 00 con ner:tors ; Jusl add )'ou r ow n pOWl'r ~ u p p l i es .

ca binets and hardwarl' ... 0 (Rf"g 51(6500 ) SPECIAL
S999.95 plus 513 Pllli ' . . 0 32k Slarte r S)'sll' m. S10f05.95
plus 513 PAl ' 0 43k Start!'r Syslf"m. SI095.95 plus 513
Po\l ,' 0 fi-lkStarte rS)'''lte m. 5114' _95 plus 513 PAl '
o Add 10any of abo\·!"Explorer stt't"i c.abint"l. AP-l fl\'e
amp powe r supply. U!vt'l C wllh lwo S100 connt"Clors .
d isk dfl\'" ca binel and p!lw t"r llupply. two sub ·D connec­
lors for connec tm~ your r rlOtN iln" l/"rmlnal (Rt-R
5225,951SPEC IAL S199.95 plw. 513 P&I·
o Comp)clc ' 4K SylCcm Wlfl~ 11 T!".,II·d 51&50.00
r illS $26 P&I •
a Sp!"c ia ll Complelt' BUSin es s So flwa rl' POlk(Sa \'e
S625001- Includes CP/M 22 Microsoft BASIC. Gt'ne ral
WR!"r, Accounts Recr l\·able. Accou nls Pd)'able . Payro ll
PachRI' ,Rea $13251Spr;C IAL $699.95 posl pa id

o RF Mod ulator kit fallows you 10 USl'you r 1\0' Sf't n •
monllor ) . . sa.95 postpaid .
o 12" Video Monuor (10MHz bandw idth I SI39.95
p!U"lSS Po\l·
o Deluxl' Slt"f"1Cabin...t for Ih!"
~;r~on'r/8S 149.91 pl us 13

o f an for cab inet SI5.00
plus 51 50 Pllll ·

4 "lull In 1"'\1-/ E h"w flf' · '

1 Plux In N;':onw'\ Il r'x ~;f,'~~/::~~:I~t~r 1~11~~~:1 tlr:
K')'JX,dlf)l\pluy .'i Add 1\\ II slm !JoIlNI, :
2 Add Lr~'d 8 III I"I III\"/ 'ri '" to Ad d \"111 ' 11'I," n " llInl et r - •

SlfltJ IUlhlf1m'"l fpmI/ W'"' ' •
.I Add4kRt\\1 '; ( ;I1I1/1l'f I/r' rmlllt l' •-------------:a CRT monitor or a 1V set ( If )'OU han " an RF mod ulator ) :

o Hex Kcypad /Dl sp J<1 }' kit $69.95 plus $2 Pal " •.
o FASTERM • U T ERMI NAL KIT - Fl!'ll lu ronq a ~6 ktl y :
ASCII Kry bo. rd 128 charact l!'rse t u t:per and lower cas e I
75 ohm output . 8 baud ratl!'S 1~ 101 9 2OO!S""ICh serec t ­
ab le I. AS232 /C or 20 1.4" (tutpul 32 or 6" ch aracter by 16
lln~ lorm.ats comp l.. te wltn ___
Detcxe Steer Cabinet and - -
Powe r Supply .••. S199.95
plus 53 P&l ·

..

Here's the low cost w.ay10 learn the funda mentals of co m­
pu tmg . the .all·im port.anl basics you'll need more and
recre as you advance In compute r skills For JUSl 51Z9.95
)'OURt1 the advanced-d~lgn Explo~r/85 mother board .
With all tbe fro.aturn you need to learn how to wnte and

~tc~r:;~~; ' ~~~~IC:mgp~~r i~~°lt~e s:~~I I~~S a~
Ih e s e Ie a tu r e s : ROilS Centrn! P ror:c,n ,n.ll Un l!. the

~:~~~~:~h~s~I;; hb~rt~·ndr ~~: I~:P~!~ ~h~~n ~~~
alone ') . . • Fou r 3-011p~ nne 6·tlll mpullou lpul pori.. (ro m
wh ich you ca n inpul and output your pfORr.ms. as wetl as
control exte rior SWil, hI'S. rf'1.ys . hlthls. etc .acassette

;~~e;~a;d ~~.a~~~~ ; ntl \1:i~ I~~~ ~,:g ~~r~;:~,~~;
\ ysl em /monifor molkl's It l'. ISY to learn computi ng in
several import anl WilVll _ 11 allows simpler. fasler wnt­
Inlt and enle r in~ of pfORr.ams - It permrts access by you
10 all part s of the sys tem so you ca n chec k on the slalus of
any point in the progr am - II allows lraci ng each pro ­
Rr.am ste p by ste p. With provision for d ispl.ytrlll an the
conte nts of the C PU (l'eJllslen nags. etc.j _ and II
does Much more!

You ReI all this In the slarttnll le\'e l (Level A) of ,the

Ert~r;r/~~ :~;vo~g :~~~~\~;~I~~ ~b~ dl ~~~~~~ I u::
reytoa rJldi s pl. y -. If you don't hav e them. see ou r
speci.al offers below
o Level A co mpute r kit [ Termmal Vers ionl _. . SI29.15

t:uLe~er~\::I( Hex KeypadlD lsp l.)·V"nionj SI29.15
plus S3 PAl. ·

~~~n~o-; ~~~s;~u~l~t~~0~~~I~e:r;~~:rd}o~~:
peter. Now you can plUII in an y of thl' hundreds of 5100
ca rdsavl nable.
o Level 8 kit . . $49.95 plus S2 pa l. ·
o SI00 bus co nnectors (two required] $4.1:5 ea ch .
post p.llid .
LEVE L C - Add sti ll mer e
COmpu lil\Jl pow er: lhis " bu ild ­
ing block " mou nts directly on
the moth er board and expa nds
the SI00 bus 10six slots
o Level C kit . . $39.95 plus S2
Pal"
o S100 bus co nnectors (five
requ ired ) .. . 14 .15 eac h .
postpaid

LEVEL 0 - when you reach the point 10 learn mglh at N"­
qui res mo~ memory. Wl'·,ff. IWOChOlCf!S, either add 4k
of a memory di rec tly on (hi: mUlhl'r board , or add 16k to
64k of memory by mroans of.1smRle S100card . ou r f.mous
" lAWS ."

~I~ ~~'I~~~Ef6~ ~~~I"IA~S~'~ on-~~~95 p~:':
PA' · ;O 32kS100 " JAWS" . SI9'J.95 plus 52 PAI· ;O 4Sk
5100 " JAWS" , _. S249.95 pl us $2 P&t · . 0 64k S100
..JAWS.. . . . 1299.95 plus 52 P&I· ,

LEVEL E - An importanl " build inll hltxJ ..:· It act lvales
the 8k ROM/EPROM space o n Ihe mUlhcr hn.tn l Now lusl
plug in our 3k Mlc~fl BASIC or yuur uw n cuslom
progr.ams.
o Leve l E kit . S,u s plus SOC P&I •

: .~likE:r: s~~~C;~~u r ~~~l~~<I~~~~I:I :'~I~I:lt~: ~oa~~o
• 0 sk casse lle versIOn of ~~ lcroso ft BASiC; In 'q ulres Len! 1
• B and 12k of RAM minimum. WI' "U,II.I! ....t a 16k 5100
• " lAWS" - MOe abov!") SGt.95 puS-Ip.lld
• 0 8k ROM vtorslonof MII.rosof t BASIC \ noqu lrf's Lr \'el B
• 6:Level E ..nd 4k RAM. luSlplull into)'uur Lrw"l E sockt'ls
• W!' su AAeSt eit he r the 4k Le\'1!"1 0 RAM "xp.1nslon ora 16k
: Sl 00." JAWS "'1 , S99.95 plus 52 Pllli •

o Disk vers ion of Mlcrosofl BASIC (noqUlff'S Lr\ '1!"1 B.
32k of RAM. floppy di sk cont rolll'r . A" nopp y d isk d m-e)
• • $32.5 postpa id

TEXT EDrrO R/ASSEMBL ER _ Th e edltor /assembll'r I~I ~~f,~~::~. ~~~<;·t:r~;~'; r. IlNl rrlnn ' .• For C(Jnmlmn or -
Isa so ftwue tool {.apf'OJlra ml dl"SIRMd 10simplify the lask

~~;~l~~: ::;j,.~~ IC-s::~~g~r::.~ss=;:' I::~; Conti nen la l Cred it Ca rd Buyrn O utside Connecticul:
hours of pr08r.ammlnlt limp This soft wue Includes an
M ltor pfOll:ram that f"nl"" th,' program s you Writ". makl'S
chan~t's and san's lhl' pf'Oll.r;tm, on c.asst'ttes The i1ssem­
bll'r pl!" rform s lhl' derlcal I", k of trans latlnll symbo ltc
cod" Into the co mpuh"r' f'1"ildab le obiect a xil' . Th£' ed ltorl
usembler p~r,lm IS ,w.a,lahl l' l' llhe r In casset te or a
ROM vers ion
o Edi tor/Assem bler (Cass!"lle \·tor-.lon: r!"qu lrl!"s Levl'l
- B" .and llk (min) of RAM - we SIll6!t""t1fik " lAWS" _
~ alxwe} . . $.59.95 plus 52 P6:1•
o Edilor/As~mbler IROM v!"rSlon ","ppllrd on oli n S100
ca rd : "'Qui ," Uo\'el B and -lk RAM t min 1- w!"sURResl
!'Ithl' r l.l!vel 0 or 16k " JAWS"} S99,95 plus 52 P&I •
I " fLOPPY DISK - A rprnarl.dhl l' hlllld tnll block H

Add ou r 8" noppy d isk wh !"nyou nl"t'C 1f,l , ttorop+"riltion .
mort' co n\'eme nt pf'Oll.ram sIor.alll'. pi' rh ,lp...iI bUSlnf"SS ap­
pllGalion. ..nd i1~SS 10the Ill"r alh· lh"' l.....nds of pfORra ms
and pfORr. m lanRudllf'S i1""'II.ah l~ loJ ,I\ You Simply plUR

:~~~ f~:~~~ ~~~W~~ac:k n ...f' ·m - It acceplS all

o 8" f loppy DI! k Dm t' . $499.95 plus $12 PlIll •

g~11~eP6r~\~ent~I~~~~a:poW~:~~~p)~.U S ~2~~Iq~.. plu",
53 P&l ·
o Om'" Cables (S«"I up for two d m 'es l $25.00 plu s
51 50 P&I ·
o CP/M 2 2 Disk Opf"ralinK Sysl f"m. Incl ude i Tl!"xl

~~~t~~~:~~l'~~~:~·I~~~~i~~~~:~;;~·~~~:J~~r ~~~~~~ Accl . No Exp D,lt", _
CP/ M-ba'\f"d pf'Oll. ra rm . . 51SO00 postpaid
NEED A PO WE R SUP PLY? ConSldt"r ou r AP·1 It c-'l n
su pply al\ the powt"r you nl.,"t! lor it full}' t'x p'lndl!"d Ex - Slllndlu"" _

~~~:s~~~~f"fl~srt.~~II;~~)al\~~t~~i;~~\~~:;~~f~I~1
~b~n;'t(;:~':I~:~pl ~.. kll 18V 'It .'i am r""1In df"lu,,"!" slf"f"1 Prin t N..m!"- - ----------
r~bJnel 139.95 plus 51 PAl '
NE E D /\ TERM INAL ? Wl'
offf'r you choicf'S th.· It',u l t' X­
p l' n u \' t' o nl' i s o u r H l' x

. , K"yp adlD lspl . y kit Ihat d iS'
: pl.)'s thf' lnformah on o n a
• ca lc u l .a to r .t ~· p l!" sc r"l'n Tht'
• o th Pr c holct" 15 o u r AS CII
• K'"Y~rd/CompUIf'r T"rmm.al
: kJl.t halca nbf' uSf'dwltht"ltht'f ~

~ETRONICSResearch& DevelopmentLtd.•
~~~~~.~}!~~.fl~!~.~.~~~~.~~~.MHt~~~~fT.~??~ l

•......•..•.•...•••••..•... .••..•.........••....... .•••.... \

:FOR ONLY $129.95Learn Computing
iFrom The Ground Up
: Build a Computer kit Ihat grows l '
: wilh you, and can expand to 64k 'I .3III.....i. ,.
: RAM, Microsoft BASIC, Text Edi- ~
: tor /Assembler, \\\Jrd Processor, \
• Floppy Disks and more.

EXPLORER/aS
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CIRCLE 43 ON FREE INFORMATION CARD

MINI-EXPERIMENTS KITS, the Edmund
Scientifics, have been designed to teach
youngsters the mysteries of science while
having fun. Five separate kits comprise the
Edmund Scientifics: weather, magnets,
color, mirrors, and illusions. Each kit includes
materials to conduct experiments, a Hall-of­
Fame card honoring a scientist in the field,
and complete, easy-to-understand in­
structions.

CASSETTE-DECK CLEANER, model
71300 (shown) and model 71200 make cas­
sette-deck maintenance a matter of slipping
felt cartridges in and out of the cleaning sys­
tem. The felts clean dirty heads, capstans, or
pinch rollers, and are mounted in cartridges
that can be replaced in seconds.

The dual gear-driven wiper arm, upon
which the head-cleaning felt cartridge is
mounted , increases the versatility of the
cleaner by assuring uniform cleaning of all
types of cassette decks, including those with
3-motor drives and takeup reel sensors ; it is
suitable for auto-reverse decks, too, because
it is equipped with two sets of capstan and
pinch-roller cleaning felts.

The model 71300 includes a % oz. bottle of
cleaning solution and has a suggested retail

continued Oil page 102

CIRCLE 143 ON FREE INFORMATION CARD .

The Edmunds Scientifics are priced at
$9.95 plus postage.-Edmund Scientific,
7082 Edscorp Building, 101 East Glouster
Pike, Barrington, NJ 08007.

ter software, electronic games, appliances,
stereo receivers and amplifiers , com­
munications equipment, and other electronic
appliances .

Initial contact resistance is 20 millohms.
Current and voltage rating during switching is
100 milliamps maximum at 5-volts DC; during
non-switching the rating is 100 milliamps at
50-volts DC. Insulation resistance is 1 x 108

ohms minimum at too-volts DC (initial). Di­
electric withstanding voltage is 500-volts DC
minimum. Capacitance is rated at 5 picofar­
ads maximum between adjacent switches.

The model K40 is priced at 75r;; each in any
quantity, C.O.D., with a 24-hour shipping
delivery.-American Research and
Engineering, 1500 Executive Drive, Elgin, IL
60120.

CIRCLE 142 ON FREE INFORMATION CARD

NEW PRODUCTS

DIP SWITCH, model K40, is a miniature 8­
position SPST DIP switch that is the same
size as a standard IC package, and can be
inserted easily into printed-circuit boards.
The model K40 uses bifurcated slide contacts
that allow two-point contacts for each switch
contact. It is designed for electronic circuitry
used in test instruments, computers, compu-

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

The model 120-113 will test for continuity
using its own batteries, or will test for the
presence of voltages up to 600 volts . It is
priced at $23.05.-Desco Industries, Inc.,
761 Penarth Avenue, Walnut, CA 91789.

TESTER, the model 120-113, is a continuity
and voltage tester designed for testing wire­
wrap connections. It comes with standard 12­
gauge socket connections on each end,
which will slip over wire-wrap pins for positive
contact without danger of touching adjacent
pins and getting incorrect readings.

THE HICKOK ELECTRICAL INSTRUMENT CO.
10514 Dupont Avenue. Cleveland. Ohio 44108
(2161 541-8060 TWX: 810-421-8286

• Video output for all VCR, CCTV and
Monitor Applications ~ 1 volt into 75 n
load

PRICED UNDER $200.
THE 240 DOES SO MUCH

FOR SO LITTLE!!

Video Generator

• Single slide switch control

• Complete with test leads, protective
cover, AC adapter, comprehensive
instruction manual

• 10 bar and 3 bar gated rainbow pattern

• 8 other dot, bar and line patterns

• Operates from 2 std. 9V batteries or
115VAC

• RF output: CH 2, 3, 4

• Scope trigger output for V or H sync

• 10 step gray-scale staircase signal
for video circuit analysis
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9.95

. . 2.95

. . 5.95

75 ohm
3dB ±l dB
4d B ±1 dB
12dB min.

' 65dB min.
l 11VAC 60 Hz, 2W

10~Wx6~ Dx3J1'i H

4Y.tIbs

Bambi' . Specifi cat ion s:
• Input/Ou tput Impedance
• Signal Loss
• Noise
• Input Return Loss
• Isolation
• Power Req.
• Dimensions
• Weight

Available by Mail Order Only
Send Check" or Money Order. M inimu m
Order: $ 16.95. Add 10% Shipping and
Hand lin g on orders under $40.00 . For
orders over $40 .00 , add 5%. Minimum
Shippi ng and Handling $2.00 . Cat . $1 .00

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

8PP2-PWD

PART
NO

lVT1 -PWD
2C81-PWD
3TP11-PWD

13 13SR-PWD

DESCR IPTION PRICE

Varatlor UHF Tuner, Model UES-A56f $24.95
Printed Circuit BGa rd, Pre-drilled 18.95
PCB Petenticmeters 4-20K, 1-.5K, 2-10K.2-5K,
l -l K, and 1 -50~ (11 pieu,) . . 8.95

4fR-31-P'.W Resistor Kit, ',4W, 5% 29-pcs, ~ W 2-pcs 4.95
5PT1-P'.W Power Transformer, PRI ·1 17VAC, SEC-24VAC

at 500ma..
Panel Mount Potentiometers andKnobs, 1-1KBT
and1-5KAT withswitch .

7SS17-P'.W IC's 1-pcs, Diodes 4-pcs, Regulators2-pcs
Transistors 2-pcs, Heat Sinks 2-pcs . . 29.95
Electrolytic Capacitor Kit. 14-pieces 6.95
Ceramic Disk Capacitor Kit. 50 WV, 20-pes 1.95
VaribleCllamic Trimmer Capacitor.
5-65pfd. 5- ~eces . . . 4.95
Coil Kit. 18mhs 3-pcs, .22J.lhs l -piece (prewound
inductors) and 2 T37·12 Ferrite Toroid cores
with6 It #26 wire. . 6.00
IC Sockets, Tin inlay, 8 pin4-pcs, 14 pin t -pc
Ind 16 pfn 2-pcs•. .
Enclosure with PMSpeaker alldPre-drHleci
Backpanel for moonting PCBandAnt.Terms . . . 14.95

14 14MISC-PWD Mi, . Pa'" Kit. Includes H."lwa~. 16/32, 8/32
Nuts & Botts). Hookup Wire, Solder, Ant.Ttrms
OPOT Ant. Switch, Fuse, Fuseholdtr, etc, 9.95

15 15MC 16-PWD Mylar Capaciton, 14· pcs and Silver
Min Capacitors 2-pietls . . . 7.95

When Ordering All Itl ms, (1~15). Total Prici • .• . , • . . • .. , . . 159.95

12 12ICS-PWD

8 BCEl4- PWD
9 9Cl:20-PWD

10 l OCT5-PWD

11 11l5-PWD

INTRODUCING DU$R
7+11 PWD ~\."
PARTS KITS

..
N.

. . 1.95

. 5.00

Check the qual ity of Bambi against that of
much higher pr iced co mp etitio n. All so lid
state elec troni c s..... itch ing prov ides low ette n­
uation (3d B), w ide frequency respo nse (40­
890 MHz ). and exce lle nt isolation betwe en
signal sources (each 1/0 sectio n indi v idually
sheilded fo r 65 dB mi n. isolation) .

'A liT

"VTl-SW
C91-SW
TP7-SW

MITSUMI
VARACTOR

UHF TUNER
M ode l UES -A56F

$24.95
Freq. Range UHF470 - B89MHz

Antenna Input 75 ohm,
Channel, 14-B3 Output Chamel 3

DUC lllPTIOfll

Vari etal UHF Tuner. Model UES-A56F $24.95
Printed Circuit BOlrd, Prl-Orilled . . . . . 11.95
p.e.B. Pctenticmeters. ' ·201<, 1-1K, ilnd
5-101< ohms, 7-pieces . . . . ... . . . . . . . . •.. . 5.95

fR35-SW Resistor Kit. 1A Watt, 5% Ca rb on Film, 32-piecn ... 4.95
PT1 -SW Powl r Transformer, PRI-11 7VAC, SEC-2 4VAC,

250ma. . . . . .. . 6.95
PP2-SW Panel Mount Potentiometers and Knobs, 1-11<81

and 1·5KAT w/Switch . . . . . . . . 5.95
SS14·SW IC's 7-pes, Diodes 4· pcs, Rrgulalors 2· pcs

Hut Sink t-pece . . . 29.95
Electrolytic Capacitor Kit, 9-pieces 5.95

Cmmic Disk Capacitor Kit. 50 W.V., 33-piecrs .. ,. 7.95

Varible CeramicTrimmer Capacitor Kit,
5-65pfd, 6-~".. . . 5.95

11 L4-SW Coil Kit. l 8mhs 2-pltces..22Jl hs l -piece (prewound
inductors) and 1 137-12 Ferrite Torroid
Core W11h 3 ft. 01 # 26 wire• .

12 ICS·SW I.C. Sockr!s, Tin inlay, 8-pin S·piectS
and 14-pm2-pitus • .

13 SR-SW Speaker, 4-.6" Oval and Prepunctled
Wood Enclosurt . . . . . . ,. 14.95

14 MISC-SW Misc. Parts Kit Includes Hardware, (6/32, 8/ 32
Nuts, & Bolts), Hookup Wife, AnI. Terms, OPOT
Ant. Switch, Fuse, Fusehclder, ete. . . . 9.95

Whln Ordering All ltems. (1 thru 141, TDtl 1 Price 139.95

7+11 SWD PARTS KITS 7+11 NO PARTS KITS

8 CE9-SW
9 CC33-SW

10 CT-SW

or

"

Now you can eliminate ... the drudgery of disconnecting and
reconnecting your video equipment each t im e you use it ...
the tangled mess of cab les wh ich are impossible to trace
out ...not be ing able to use more th an on e funct ion
at a time .

Bambi lets you enjoy usi ng your video equipment th e
w ay it should be ... electronica lly and on lin e at th e
push of a butt on .

Model
BEVS·l Wired

SIMPLE SIMON ELECTRONIC KITS,™ Inc.
3871 S. Va lley V iew . Suit e 12. Dept . R, Las Vegas. NV 89103

In Nevada Call : 702-871 -2892

Bambi' . f ront panel wa s desig ned with t he
user in mind. Computer sty led const ruct ion,
with soft -to uch keyboa rd (rate d for over 10
mil li on ope rations), arranged in mat ri x fo rm
allo .....s easy input/o utpu t selection wi thout
refering to charts. Funct ions select ed th rough
th e keybo ard are immedi ately display ed on
the 18 LEO st atus indi cators.

Th e Affordabl e Vid eo
Control Cent er

ORDER All THREE ITEMS

$7495MAE-2, KSOC-KIT and
KSPS-IA Ill< On~ . . . . .

Rlllula, priet I onMred JtP¥llriy S82.85
- CO-AX CABLES ARE NOT INCLUDED-

ZYZZX VHF-UHF Wideband Antenna Amplifier
., c.,. 1

~/~I_ "<::JP" "II\fIIt. _. _.

• Not A Kit
• 1.9·2.5 GHz • 381/z" Long

• 23dB Averagl Gl in • Commert:ill Grade
• Dil Cut Wlt erproof Housing with 4'n" x 2

'
11"

Area for E1lctronics
• Includu P.C. Probe. F· 61 Connector Ind Mounting Hanlwlr e

MAE-2 32 Element YAGI Antenna $23.95

Kala Sons' Down Converter Kit * 1.9, 2.5GHz*
Designed for Simple Simon byformer Japanesecn Amateur Magazine's UHF
Editor/Engineer. Unit utilizes new ingenious Printed Circuit Probe formaximum
gain. Circuit boardfits inside MAE-2 antenna housing. Requires 1 lKlurassembly.
IC andcapacitors pre-soldered.
Model KSDC-KIT 1.9 - 2.5GHz Down Conv_ Krt S34.95

STVA·J Yagi Antrma, 14.5dBGain.S.t.>J:Jle 15orJOO Ghm
.~ ohannll 60· 80 ' 19.95

~~ STVA-4 ~~~m:a5~~:5.~ .G~. :~~~~~ ~.3~9~
RG·S9/ U75ohmlolt lou CQlxC-' , .. S.12p/ft . F· 59 CoaxConnectOf $ .39 1L
MT-l SprciIIUHF 75·300 ohmMatchingTransfonntr $1.45 " .

Kala Sons ' RegUlated Varlhle DC Power Supply
Foruse wrth KSOC-KIT1.9 - 2.5GHz Down Converter. Complete~ assembled
with Attractive Cabinet TV/Converter Mode Switc~ Frequency Control and
LEDIndicator.
Model KSPS-IA A,sembled PowerSupp~ $23.95

Revolutionary New HYBRID Ie Broadband Amplifiers
50 MH 900 MH Model All- l 12dB Gain

z - z Model Al l-2 35dB Gain
ThtseunltsIfI notI'fIUblt anywhtrtrlst inthrworid,Each unitwiI SIfVI many PlJfPOSrs andis
IVliable n KitorAmmbltcllorm. Idul foroutdoor or indOOl' un 110imped.anct is 15 ohms.
Arnplifirrs irdJdt Slplfltr ee-axlnd power~. hsiy' aSSlmbW n 25 mnrtts. No cois.
tlpiCil:cnlOtunlorldpJsl
All ·l CompIrIr kiC w/powrr wppIy 124.95 AlL· l WtndITrstld w/pNf SIWY $34.95
ALl-2 Camplrlr kit w/powrr suppty 34.95 Al l ·2 Wnd/Trstedw/pNf SIWY 44.95

Simple Simon V ideo Sta b ilizer,
Mod el VS·1 25, elimina tes th e ....er­
t ical ro ll and j itte r f rom " copy gua rd "
v ideo tap es w he n pl ayi ng thro ugh
large scree n pro jectors or o n en ­
oth er VTR. Simple to us e, just adjust

the lock control for a sta ble picture. Onc e th e con t ro l is set. the tape
w ill play all th e w ay th rough without furt he r adjust me nts . Includes
12V power supp ly.

VS·125 Video Stabil izer, w ired , $54.95

SIMPLE SIMON VIDEO SWITCHING BOX

Excell ent in isol atio n and no loss
routing syste m. Simp le Simons VSB·
300 Video Switching Box enables

y 0 bring a variety of .... ideo components
togeth er fo r easy v iewi ng/d ubb ing . Also you gai n the abi lity to record

~:~n~~~:;:~:~i l;a~il:;i ng anot her. Unit includ es two F·type Quick t--------------I~;;;;;;;;;;;;;;;;;;;;~--........--
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COMMUNICATIONS CORNER
RTTY and the computer

HERB FRIEDMAN, COMMUNICATIONS EDITOR

FIG. 1

TRANSMIT CONTROL

TRANSMIT
AUDID L-_-.-_---J

PUSH·TO·TALK
INTE RFACE

parity. parity being an error-check that
lets us know that a received signal has a
reaso nable chance of being what was
actually sent. The 7-bit signal provides
for 128 characters . which include upper
and lower case alphabets . numerals.
punctuation. and 32 non-printin g control
codes such as those for carraige return.
bell . formfeed. tabs. etc. ASCII even pro­
vides special codes that can shift in and
out of character sets other than English.

Best of all. since each ASCII code
repre sent s a s pec if ic charac ter or
punctuation mark. losing a character or
two doesn' t destroy everything that fol­
lows because there' s no cha racter-set
shift .

As with Baudot equipment. in addition
to the transmitter. receiver and TTY. all
that' s needed for ASCII-type RTTY is the
TU .

ASCII made RTTY fun again. at least
for me. but it took a long time. The model
33 surplus TTY I was-using could print
110 wpm (Wo rds Per Minute) at top
speed. and since I am a rotten typist who
must go back for many corrections (which
isn' t easy on a TTY). and can' t really
think while reading copy and trying to
compose a reply at the same time. the
initial excitement was dissipating rather
rapidly.

Enter the computer
Then someone suggested I try using my

Heath H-89 computer with the RTTY
Com municat ions Processor Software
offered by Heath: it makes the H89 com­
puter function like an intelligent TTY.
The installation wound up configured as
shown in Figure I: the only difference
between it and a " standard " RTTY sys­
tem is that my Heath computer replaces
the usual mechanical TTY .

The program is so jam-packed with
features that there' s room here only for
the highlights. Among them is a du'al or
triple 'Split-sc reen that I can format any
way I like to display the incoming and/or
outgoing transmissions. I can save In­

coming . outgoing. or both on disk. or
send them to a printer (which is my oid
model 33 TTY converted for RS-232 op­
eration with the adaptor described in the
Fall 1982 issue of Special Projects ). At
the touch of a single key the program
starts transmission with a "diddle." CW

continued 0 11 pa ge 1/ 2

ANT
RELAYREC EIVER I--

TRANSMITTERf-- ----'

ANTENNA\f
,------,

RECEIVED
AUDID

Enter ASCII
But one day- a couple of years ag(}--­

the FCC decided to join the 20th century
and authori zed ASC II for am ateur
RTTY. ASCII-the American Standard
Code for Information Interchange: to pro­
nounce. rhyme with " pass key"- is an
8-leve l (or 8-bit) code . It uses seven
levels or bits for characters and one for

in the alphabet- plus ten digits (0 to 9)
and punctuation marks. Obviously. a 5­
bit code could not transmit all the required
characters. So the Baudot code included
LETTERS and FIGURE S codes which
selected one of two character sets. If a
LETTERS code was received every char­
acter that followed represented a letter. If
a FIGURES code was received every
character that followe d represe nted a
numeral or punctuation mark. That meant
that throughout a transmission the-oper­
ator constantly had to shift back and forth
between character sets. The easy way out
was simply to spell all numerals whenev­
er possible .

But there was the prob lem of in­
terference from QRM and QRN. If it
struck when a LETTERS or FIGURES
code was transmitted. it was more than
likely that the receivi ng station' s equip­
ment wouldn't shift to the new character
set. More often than not I was asking for
repeats. or trying to decode a jumble of
gobbledygook . Eve ntua lly. I packed
away the RTTY gear and left the field to
others .

TERMINAL UNIT
AND

AFSK OSCIL LATOR f--

RS-232C

I
INTERFACE

...------, \ ,....-------,

COMPUTER ~~

T il E SA:'vlE CO M PU T E R/ M IC RO PROCESSO R

revo lution now star ting to affec t just
about every aspect of everyday life has
made enormous inroads into the field of
communications. It' s given us new tech­
nologies such as cellular mobile radio.
and often breathes new life into old ones.

Generally speaking. after the initial
gripes about how " .. .modem technology
takes all the fun out of a hobby." it turns
out that microprocessors actually make
things more enjoyable by getting rid of
the routine drudgery. Amate ur RTTY
(radioteletype) is a good case in point.

Many years ago . when every city had
its " Radio Row" with mountains of sur­
plus equipment. I got hooked on RTTY
when someone gave me an old 5-level
Baudot (pronounced "baw-do ugh")
code teletypewriter (TTY). With surplus
parts I built the TU (transmission unit). a
device that converted the received audio­
tones to electrica l impusles for my TTY' s
printer. and also worked the other way by
converting the electrical impulses from
the TTY keyboard to ·audio tones for
transmission .

It was a lot of fun to build and experi­
ment with. but I really hated RTTY op­
eration because the Baudot system made
RTTY a nightmare unless signals were 40
dB over S9 .

Another problem with Baudot was the
fact that it was a 5-level (or 5-bit. if you
translate it into computer terms) code .
Such a code can generate only 32 possible
combinations. yet there are 26 characters

(J)

o
z
o
a:
r­
u
w
-l
W

o
o
-c
a:
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A/S Professional
Antennas Just the
Ticket for GMRS
Applications

G M RS ap plicatio ns. The ASP-705
Super Base Co mma nder ' is a high per­
for ma nce UHF collinear fiber glass
un it exhib iting a minimum of 10 dB
ga in (R S329) a nd accomoda ting 250
Walls R F power (500 Wall s with
optio na l pigtail). Bandwith is 20 MH z
(450-470 MH z). The antenna is wind
rat ed at 128 M PH with a safety facto r
of 1.65. For mo bile a pplications series
ASPR660 is reco mmended for high
perfo rma nce, low profile config uration
and lots of mounting options including
roof, tru nk lip, magnetic and cowl.
Two prec isely phased 18 wavelength
collinear radi ators pro vide 5dB gain at
the horizon.

very easy to ha ndle and insta ll, This
unit is a high perfor mance professiona l
grade antenna that cove rs not only low
band , high band and UHF but the "T "
band as well, thr ough 5 12M Hz. Both
the whip and 65" radials a re finest
stai nless steel construction , and the
slim, d urable phasing coil is weat her­
proof. It com es complete with SO-239
recep tacle (coax cable not furnished).

, , I-

If you' re into G~RS, you 'l l be inter­
ested in two models fro m The Antenna
Specia lists Company 's exte~sive line of
professional land mobile antennas that
a re especia lly suita ble for typic a l

Man y sca nner ope ra tors, especia lly
th ose who have a serious purpose for
their equipme nt, have discovered that
the built-in whip antenna furnished
with the radio simply cannot provide
the range necessary to cove r a ll the
la nd mob ile sta tio ns in their a rea that
might be vita lly imp ortant to their
networ k. Thi s is especially true in sub­
urban and rural a reas, or where port a­
ble rad ios are widely used.Th e Antenna
Specialists Co . offers a wide selection
of specia l antennas for mon itor use,
bot h base an d mo bile. Altho ugh some
professionals and hobb yists prefer to
insta ll sepa ra te antennas for YH F and
UHF coverage, most find the MO NR 31
triband model e~~i re ly satisfactory a nd

A/S Tri-BandAntenna
Helps Get the Most Out of
Your Scanner

............. da.-y-
a m.m~r of The All en Group

• Precrsion-wouoo. water-proof ''BIQMomma" type COIL Cool runmnq
- x l 00 reserve cowe r tacior.Lnenrne burnout guarantee.

• Factory tuned for gene ral use. set-screw ultra-hoe tuning
• Longer wh ip for more " reach"
. 17-7 PH stain less steel whip . Taper -g round to minimize range- robbng

WInd d enectlOn at hghway speed s

• Ann-state whip bail-tiD for less norse. better safely

• New Quarter -turn QUICk-di sconnect ufe tested CNef 2,500 times

• 17' ore.asserntseocabe , miniature m-aneconnector for
easy InstaDabOn

• Co ntour-fo rm ing proteewe rrounnnq gasket for brushed appeara nce.
• Complete hardware for both roof -top or trunk -lip moun bng
• 5-year lmuted warranty

Formula-' performs kkea form ula should . and overtakes anything else
on the roads. Available now from your CB dealer

Aformula race carand NS's new ModelM-710Formula - I are more alike
than you'd guess . The engineering strategy is identical: continually refine
a proven basic design. within a set ofstrict operating parameters such as
electromagnetic propagation and transmitter power. with one objective:.
MAXIM.UM POSSIBLE PERFORMANCE.

That's Formu la-I, the direct desce ndant of NS's original classic base­
loaded low-band mobile police antennas, and the culmination of over 25
years of continuous design development. Born for performance, built to
last.Formlila-I is today's new state-of-the-a rt in mobileCB antennas.

enna specialists co. presents the latest advance in
rmance antennas for pr ofession al CB communications

the antenna s p ecialists c o .

~
~ SU'pporl you r local REACTT• • m. .. W. dol

Super Scanner-the Ideal
Base Antenna for
Sophisticated
Emergency Operations
For isolating and pinp oint ing the origin
of emergency or commercia l CB com ­
municat ions, there's noth ing to com­
pa re with The Antenna Spec ialists'
MS I 19 Super Sca nner. This unique
antenna is both a supe rb omnid irec­
tio na l anten na with tremend ous 5.75
dB ga in a nd, with the twist of a kno b, a
high perform ance bea m ex hibiting 8.75
dB ga in- like increasing your power
seven times. It lets yo u search with the
omni mode, th en zero in for maximu m
range and clarity with the beam mode­
all done instantaneously a nd electroni ­
cally.The Super Sca nner weighs just 17
pounds, is quite simple to assemb le and
is compl ete except for sta nda rd 50 ohm
coax cable.
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Plus 53 .00 for postage, han dlin g and insurance
(S6 .00 Ca nada )

Co nnecticut Resident s add sa les tax

CIRCLE 147ON FREE INFORMATION CARD

placed directly over a desoldered component
lead. With a little gentle wiggling, the lead is
free.The other end is shaped like a prybar for
leverage, with a small axial slot for lead
straightening. The WIGAPRY model WP286
is priced at $2.95.- Edsyn, Inc ., 15958
Arminta Street, Van Nuys, CA 91406.

CO li t ill II I'd O il page 107
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Digital Automatic Tape Adaptation (DATA)
logic system. DATA automatica lly checks
playback output, adjusts bias level, sensitiv­
ity, and equalization to extend frequency re­
sponse, obtain optimum noise-reduction per­
fo rma nce, and en han ce high-range
reproduction-within 16 seconds. It can re­
tain the same setting, if desired, for up to 24
hours.

Add it ional features in clu de a multi ­
operational digital electronic display for stan­
dard or real-time tape-position indication,
memory function, IC logic controls with cue/
review operation, switchable MPX filter, auto
repeat, timer-standby facility, and three-color
16 LED per-channel peak-level display with
peak-hold mechanism. SIN ratio is 75 dB with
Dolby C on, and frequency response mea­
sures 20-20,000 Hz on metal and ferrichrome
tapes.

The model AD-3800 has a suggested retail
price of $595.00.- AIWA Amer ica, 35 Ox­
ford Drive, Moonachie, NJ 07074.

DESOLDERING AID, the WIGAPRY model
WP286, is a combination lead wiggler and
miniature prybar. There is a small hole in the
tapered end which enables the tool to be

lighter; that has a suggested retail price of
$20 .00 .-Midland International corp.,
1690 N, Topping, Kansas City, MO 64120.

STEREO CASSETTE DECK , model AD­
3800 has a 3-head logic control, at the heart
of which is the microp rocessor-controlled

continued [rom pagl' 98
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The Midland model 77-810 "Ready Res­
cue" emergency radio has a suggested retail
price of $99.95. There is also a lightweight
battery pac k, co mpati ble only with the
" Ready Rescue" , to provide an alternate
power source to the dashboard cigarette

price of $9,95, The deluxe model 71200 in­
cludes a 1 oz. bottle of cleaning solution,
spare felt cartridges and tweezers, and a

NEW PRODUCTS

CIRCLE 144 ON FREE INFORMATION CARD

storage case, Its suggested retail price is
$16.95.- ALLSOP, Inc., PO Box 23, Bel­
lingham, WA 98227.

EMERGENCY RADIO Midland model 77­
810, known as the "Ready Rescue," is a
wo-way 40-channel radio with 4-watt output
power, and a helical antenna that can be
attached directly to the unit or mounted on a
magnetic base for car rooftops,

Other features include a push-to-talk bar
for one-hand opera tion ; on/off volume ;
squelch control, and an 8-foot cord for the
cigarette lighter power adaptor.

Total Enclosed $
o Person al Check 0 Cas hier's Check/M oney Order
o Visa 0 Master Cha rge (Bank No. _
Acct . No. _

Signatur e Exp. Date _

Print
Name _

The New ELF II
"Beginners" Package
Your own expandable micro-computer
kit, 5 diagnostic analyzers plus circuit,
programming, diagnostic manuals, even
games you can play on TV. All only
$139.95.

You'll learn all about computers: how
to build, program, service, even playTV
games-without knowing the first thing
about it!

Continenta l U.S,A. Cred it Card Buyers O utside Connecticut

CALL TOLL FREE 800-243-7428
To Ord er FromConnecticut or ForTechnica l Ass istance, Etc"

Call (203) 354-9375
NETRONICS R&D LTD. Oect RE 32

333 Litchfie ld Road, New Milford, CT 06776
Please send the items checked below:
o ELF II "B eginners" Kit S139.95
o RF Modu lator S 8.9 5

Even if you don't know bits from bytes, now it's easy and
inexpensive to build your own micro-computer, learn how it
works. program it, service it- even play games with it on your
TV! It' s here in the New ELF II "B eginners" Package, only
from Netronics. Only $139.95. Here' s the package: 1. your
own micro-computer. the famous ELF II (featuring the RCA
1802 CMOS microprocessor) in kit form with step-by-step
instructions on how to build it. Diagnostic Analysers including
2. your own Logic Probe, 3. Pulse Catcher, 4. 8 bit Test
Registe r. 5. Logic A nalyze r, 6. Ga te A rrays. 7. No n-Technic al
Manu als on how to use analyze rs, how to get into the guts of the
computer , what makes it tick. how to service it. 8. Sample
Programs that teach you machine language programmi ng plus
how to correct or " debug" any programming mistakes. 9. TV
games you can play. If your TV set has no video input , an
optional converter ( RF Mod ulator). is available. Then , once
you've got this "B eginners" Package under your belt, keep on
expanding your ELF II with additi ons like the Typewriter Key
Board, added RAM, F ull Bas ic Interp reter , Electric Mout h
Talking Board, Color/M usic, A/ D-D/A Boards for Robot
Contro ls and much, much more, We'll take you by the hand
with the New ELF II " Beginners" Package. Only $139.95.
Mail or phone in your orde r today and begin.
SpecIficatIOns: ELF II --Bep nners" Packal e
Tbe compute r features an RCA CM OS 1802 8 bit microprocessor addressable 10
641'.bytes wnh DMA ,l1lterrupt, 18 Rc&isleu. A LU. 2S6 byte RAM expandable to
641'. bytes. Professional.He x keyboard , fully decoded so rbere's nc 1)Ce<! to wasle
memory with kevboard scanninl circuits, built-In power re a:ul at~, S \101plug-in
expansion BUS [len coenecrorsj, stable cryst a lclock fort imln. purposes and I
double-sided, pllt ed through PC Board plus RCA 1861 video IC to display I ny
s.egment ofmemOf)'on a video monlt~or TV:IoCreen a long ..., th t heJos;l c andsupport

circuitry )'01.1 need to learn every oneo h he RCA I802's capablh t ics Thed il VlOStK:
anl lyle rs aid in understandi na:and troub le shootina:your ELF II, as well as other
computer and eucroeroc essor products .

WETAKE
YOUBY
THE HAND!

(f)

~
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ill Address _
6o City
<t Stat e Zip _(( L ~ J
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AUniqur MI XER torDrs - Stueho's- Broadcnler's

=":::~

EQUALIZERS PRICED
FROM $119. 10 $690.

LED METERS PRICES
$48. 10 $219.
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Call or wrlta for full product Information, and pr icing to:
AaRON·GAVIN

123 South McClay Street, Un il F,
Santa A na. CA 92701. (714) 957-8710

Software
The so ftwa re supplied with the sys tem

is what rcal lv mak es the Osb orn e l uscfu l
as a business too l. The CPIM 2.2 operat­
ing system gives the user acce ss to an
e normo us soft ware library . whi le the
MBASIC5 and CBASIC2 langu ages make
custom programming easy. The Supe r­
Cale program a llows you to prepare
financia l foreca sts and budgets . while the
Won/Star word processor. toge ther with
the Mu itMerg« mailing- list option . pro ­
vide furth er potential.

Th e Attache sys tem bv Otrona offers
many simi lar capabi lit ies: althoug h there
is a wider range of features. inclu ding
so un d capab il it y a nd greate r d isk ­
ca pac ity. T he pr ice is nearly doubl e that
o f the Osbo rne I . at S3995 .

T he Courier, with a larger (ni ne-i nc h)
di splay . de tac hab le Se lectric-ivi»: key ­
boa rd . 64K of me mory . and options for a
third disk-dri ve . also sells for S3995 .

Competitive in price to the Osborne
system is the Ka.Pro JI. which sells for
S"1795. It incl ud'es a nine-inch di splay.
several business-software packages . the
CP IM operating system and a Z80 CPU .

As the co mpe tition heats up in the com­
ing months. more and more offe rings in
the portable ca tegory arc alm ost certai n to
be introduced . R·E

for five hours of operation can also be
added .COMPUTER CORNER

continued [rom page 96

One limit ation is its lack of graphics
capabilities . which arc black-and-white
only . and pro vide rel ati vel y low- level
resolution. T he re is no provision for
so und . Th e tin v five -inch scree n mav
pro ve di fficult f;lr some peop le with less­
than -perfect eyes ight. (A sepa rate 12­
inch moni tor is avai lab le as an extra-cost
opt ion . but that cuts down on the portabil­
it y of th e computer. whic h incide n­
ta lly. we ighs j ust 23 pounds . )

Th e computer sc reen di sp lays 52
character s bv 24 lines . Horizon tal scroll­
ing is provided for lines that exceed 52
characters . Tha t should be ade quate for
most wo rd- process ing appli cations .

Disk storage may present limit at ions
for more dem andi ng app licat ion s. There
is space for only two 5 Y-l-inch disk dri ves .
However. a recen tly intro duce d upgrade
kit priced at S 185 will allow the m to be
upgrad ed to do uble density.

Th e standard sys tem includes 64K of
RAM . a Z80 microprocessor. and the two
single -sided . sing le-density 5 Y-l- inch disk
drives capable of storing of lOOK eac h­
all in a carrying cas e with a handl e . A
hard-disk system ca n be added using the
built-in IEEE-4 88 bus . Also ava ilabl'eare
an RS- 232C seria l port for a pri nter and a
mod em slot. A sepa rate battery pack good

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

APPLE DISC DRIVES
<Rg~

2 or more Only $3_09.00 each!!

'~
~=.=J 9161Deering Aveo,Chotsworth,CA 91311
ORDER TOIJ. FREE (800) 423-5922 - CA, AK, HI CAIJ. (2 13) 709·5464
Terms us VISA. MC. BAC. Check. Mooey Order. US FUndSOnly CAresidentsadd6,,% Sales Tax MINIMUM PRE PAlO OROERS15 00 IncludeMINIMUM
SHIPPING& HANDLINGofS1500 foreach OSCilloscope Just In case. please Includeyourphone number Pricesubject tochangewlthoot renee.WeWill doour
best10marntampnces throughOctober,1982. Credit CardordersWill bechargedaonoonatefreight Ifyouhaven't received your Spring '82 EngmcenngSelection
GUIde, send S1.00 for your copy today' Sale pricesarc for prepa id ordersooly Circle Reader Senlce Number 45

SIEMANS FDD1 00-8
TRUCKLOAD PURCHASE

WE'VE CAPTURED THE 8" FLOPP Y DR IVE
MAR KET WITH A HUGE FACTOR Y DIRECT

PURC HASE!!

SAVE
$755.00!!

-

100 MHz, 8-TRACE, 4 CHANNEL
DUAL TIME BASE SCOPE

FEATURES::· II!!!i!!!!i...
• 100 MHZresponse ana 3 5nS rise time
• 2nS ON"ISlon Si'oeep rate With l Ox magnilier
• Eight-tracetcur-cnannetoperationprovides tngger viewsortoorseparate

inputs
• Dual time base ooeranon
• S,,',\tchmgpowersupply delivers bestefficiency andregulation atlowest

welgnt
• Selectable 1 M!l or 50 n mputs
• Delayed sweep 2000S to 0 5 seconds
• Alternatetimebase operalion
• 20 MHzband .... Idth limiter 101 bestvlewmg 01low frequency signals
• Touch sensinve hgnted pusnouttons With etecuemc sWitchingandnon-

,..ohtlle RAM memory
• SelectaOle ChOP trecuenoes
• a x 10 cm mtemal gratlcule CRT
• vceo syncseparatorsiancarc
• Dual intensIty controls
RKBKPI5DD List Price S2250 00
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Free Brochure tells you
how to save work finding,
comparing, selecting
Semiconductors, ICs,
Microprocessor Software
Send now to see how D.A.T.A.­
BOOKS can help you make dev ice
and software comparisons by
siudying just one page of essential
tec hni cal information on doze ns of
simi lar dev ices (or programs): by
seeing dev ice drawings at the fl ip of
a page ... by find ing devices even
if you have onl y a function in mind . . .
or software if yo ur are working with
a specific microp rocessor .

Free brochure full y describes these
26 D.A.T.A.BOOKS:

Microprocessor ICs
Microcomputer Systems
Microprocessor Software
Consum er ICs
Digital ICs
Linear ICs
Interface ICs
Memory ICs
Discontinued ICs
Discontinued Linea r
Power Sem ico nductors
Optoe letron ics
Discon tinu ed Opte lectronics
Microwave
Discontinued Microwave
Transistor
Discontinued Trans istor
Diode
Discontinued Diode
Thyristor
Discontinued Thyristor
Mod ules/Hybrids
Master Type Locator
Discontinued Type Locator
App licat ion Notes Refere nce
Plastics for Electronics

Mail to : S67N2
D.A.T.A.BOOKS, P.O . Box 26875,
9889 Willow Creek Road , San
Diego, CA 92126

Name _

Ti tle _

Company _

Address _

City

State Zip _

Tel. No. _

( Area )
Code

Mail today - learn how you can join
over 160,000 DATABOOK users
and cut devic e search tim e!
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CORDLESS TELEPHONES
continued f rom page 42

base to call the handset , the Pacer 9800
allows the handset to call the base as well.
A Pacer 9800D , which adds a nine­
phone-number memory is also available.
All Pacer phones have a maximum range
of 1000 feet.

Radio Shack
Radio Shack currently offers three dif­

ferent cordless phone models: the ET­
300 . their top-of-the-line extended range
answer/originate model; the ET-310, an
answer-only model that is similar to the
ET-300 , and the ET-350, a short range
answer/originate unit.

Radio Shack claims that their model
ET-300 has a 500-fo ot operatin g range .
The handset is equipped with a telescopic
antenna (an interesting feature of that an­
tenna is that it is connected to an internal
switch that will allow the remote to tum
on only when the antenna is fully ex­
tended ), a volume switch, and a pushbut­
ton keypad. That model also has an auto­
redi al fea ture- but, as with all other
Radio Shack cordless phones, no security
feature . The model ET-310 is similar to
the ET-300 , but it is an answer-only mod­
el. Also, the claimed range for this unit is
slightly larger-up to 600 feet.

The model ET-350 is an answe r/
originate unit with a range of 50 feet. As
this unit is intended primaril y for indoor
use , giving the user more freedom than a
cord teleph one, the keypad here is base
mounted . Like the ET-300, this model
features auto-redial and pulse dialing.

Universal
Universal Security Instrument s offers

two cordless phones, the Tote and Talk
(also known as the TEL-3000) , and the
Talkabout , The Talkabout is an answer/
originate model and has a range of about
100 feet. The handset has a spring-loaded
switch that automatically switches the
phone from " talk" to " standby" mode
whenever the handset is placed face down
on a flat surface . The pushbutton keypad
in that model is housed in the base rather
than the handset.

The TEL-3000 has a handset-mounted
keypad and a claimed maximum range of
700 feet. Both Universal models have a
built in recharger in the base unit and .
feature auto-redial.

Webcor
Webcor has four models in its " Zip"

cordless-phone line . Their answer-only
model , the 525, has a claimed range of
500 feet. The model 777 is a low range
(l00 foot) answer/originate unit that fea­
tures FM dupl ex-operation and auto­
redial . Climbing up the ladder we find the
model 555, with a range of 400 feet.

continued on page 106

CHARGE TO VISAORMC TOLL-'FREE
1-800-654-8657 9AM to SPM CST MON'F RI

DIRECT INQUIRIES TO:

lIMAElectronics, Inc.
1020 W. Wilsh ire . Ok lahom a City , O K 73116· (405) 843.9626

r----- - - ------ -- --------~I ORush my VocalZapperKit . S24 .95 plusS3postage I
I & hand ling enc lose d. I
I O Send assembled Voca l Zapper,S39 .9S plus S3 pos t - I
I age enc losed . 0 Send Free Cata log I
I nam e I
I I
I address I
I . I
I city state __ Zip I

I F'AIA Elect rorucs ,dept 11Rl020 W. Wllshlre ,Okla . City . OK 73 116 I--------------------------CIRCLE 48 ON FREE INFORMATION CARD



For more detai Is use the free information card
inside the back cover,

NEW BOOKS

FU ND A MENT A L S OF TE LEVISION
SERVICING, By Joel Go ldberg . Prenctice­
Hall, Inc., Englewood Cliffs, NJ 07632. 276
pages including appe nd ix and index; 7'/.
x 9% inches; hardcover ; $18.95.

The success ful serv ice technician has to
have seve ral qualifications. Those include a
basic knowledge of electronics, of how to use
electronic test equipment, and of how televi­
sion sets function. It is assumed that persons
using this book have a good foundation in
basic electronics theory .

The book is divided into four major sec­
tions. The first sect ion descr ibes how televi­
sion information is transmitted; the second
section relates to how that information is pro­
cessed in a receiver; the third sectio n is de­
voted to the use of test equipment, and the
final section explains how each block, or sec­
tion, of a set functions . The material is de­
ve loped usin g Ie tech nology, and th e
methods of diagnosis and repair are based
on that type of system . The book is illustrated
with photos, diagrams, and charts.
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THE COMPLETE GUIDE TO CAR AUDIO,
by Mart in Clifford. Howard W. Sams & Co.,
Inc ., 4300 W. 62nd Street, Indianapo lis, IN
46268. 232 pages incl ud ing glossary and
index; 5% x 8% inches; softcover; $9.95.

While cars have been equipped with radios
for many years, the trouble has always been
that the automob ile was never designed for
audio. There are vibration problems, space
prob lems, temperature problems, and elec­
trical interference-as well as environmental
noises and other considerations. However,
most of those difficulties have been over­
come and modern car-audio systems are
capab le of delivering high-quality sound.

Here is a complete guide to car audio. The
reader wil l learn about the various corn­
ponents available and how to plan a system
that meets his or her desires. You will learn
how to read and interpret specs, compare
var ious units, and become familiar with the
specia l language of auto sound. There is also
information on installation, noise suppres­
sion, and protection from theft. R-E
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~\ /~FREE
............... -

I ~ L.E.D.s
u lj A $2.00 VALUE

You can now receive ten prime T·13f4 or
T-1 red LEOsabsolutely free.It iso urway of
introducing you to the quality parts we of-

f'I=~~~. "" oo
Redmond. WA 98052

Yes, Please send me 10 Free LEDs, plus
your broc hures on addit ional products
available. I prefer 0 T-1 0 T-1 3f4.

NAME

ADDRESS _

CITY ST _ _ ZIP _ _

Please Include $1.00 to help cover po stage and
handli ng.
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$49,s
CABLE INCLUDED

EPSON TO APPLE
PARALLEL INTERFACE!

Components Express ,INC
• 1380 E. Edinger, Santa Ana, CA 92705 (714) 558-3972

for APPLE
6KRAMCAR
·LANGUAGETRANSPARENTT1~ ii ...

$699 5

COEX FACTORY WARRANTY

'DO YOU KNOW WHERE YOUR COMPUTER IS TONITE 1"
by AMDEK- - - - I11111...------.....-----llllilllliilliiiiiiili--- ...
~~~ill:-:~. ~1'KFl'TES VlSION-80©80x24 Video

~~~~E~PFI~EDR~OX100% Display Card *24900
GUARANTYs14900 Vista Computer Com parry's new Vis ion-80 board is a

ABOYEWITH HUB RINGS sophist icated yet easy to use video disp lay card for
$16900 the Apple" computer.

FLOPPY DISK DRIVE PROTOTYPING CARDS

e~~w~~I~~ $28795 Apple$19.95
TRACK ZERO MICRO SWITCH IBM $49 95
DDS 3.Z.U DOS 3.3 fourtfJ •
PASCAU CP/M D's";;~~n ..III!IN!!EW~F~RO~M.......-------...

CONTROLLER CARD FOR ABDVtggoo

EXTENDER CARDS

FOR APPLE. • • .. I6.9S
FOR I·.R.M •••••*19"



Address'-- _

CIty State ZIp--------- .._----

ELECTRONI C TECHNOLOGY TODAY INC.

P.O. Box B3. Massapequa Park. NY 11762

$575

ATTENTION
SINCLAIR ZX81

OWNERS!!!
Here's an inexpensive little book
(Programming With The ZX81) that
tells you how to use the features of
that ZX81 you recently bought. It
shows you programs that fit into the
1K machine and are still fun to use.
Learn how the rando m number
generator works and use it to sim­
ulate coin tossing and dice throwing.
Look at th e patt ern s the ZX81
graphics can produce. Animated
qraphics are also covered and com­
plete programs for games such as
Lunar Lander and Cannon Ball are
included. Seven information packed
chapters in this quality book. Order
your copy today. Price is $5.75 post­
paid in the US.

o Send me my copy of "Programmlng With The ZX81"

o Send me your completecatalog

Pnce of Book.includtnq Postage

NYState Residents include Sales Tax

TOTAL ENCLOSED

Name .

---------------CORDLESS TELEPHONES
continued f rom page 104

Fcaturewisc . it' s identical to the 777.
That mode l features the popul ar walkie­
talkie-t ype styling.

Webc or' s top-of-the-line model 575
has a claimed range 01'700 feet. Like their
other answer/originate model s, it too has
auto-redial. In addition , it has a security
switch that prevents someone else in your
area from using your base, or your phone
line . The phone not only featur es a call
button on both the hand set and base unit.
but comes with true intercom capabilit y,
allowing communications between the
base and handset. even when the base is
disconnected from the phone line . All
Webc or phones use pulse dialing .

Finding the right phone
Today , cordless phones are available

with a wide range of features . and at a
wide range of prices. To help you find the
right one for you. we 'v e provided a sum­
mary of the models we've discussed in
this article in Table I; Table 2 gives the
name s and addresses of the manufactur­
ers. When picking a unit, be sure that you
don't overlook such things as styling.
simplicity of operation . and durability .
The best way to find which model is right
for you is to see and try as many of them
as you can. R-E

WARNING!
Electric Power
Pollution,
Spikes,
Interference
& Lightning
HAZARDOUS to
HIGH TECH EQUIPMENT!!

MicroComputers, VTR, Hi·F i, Lasers,
Spectrometers are often damaged or dis­
rupted due to Power Pollution.

High Tech components may interact!

Our patented ISOLATORS eliminate
equipment int eraction, curb damaging
Power Line Spikes, Tame Lightning bursts
& clean up interference.

Isolated 3-prong sockets; integral Spike!
Lightning Suppressor. 125 V, 15 A, 1875 W
Total ,1 KW per socket.

ISO-1 ISOLATOR. 3 Isolated Sockets;
Quality Spike Suppression; Basic
Protection $69.95

ISO-3 SUPER·ISOLATOR. 3 DUAL Iso­
lated Sockets; Suppressor; Com-
mercial Protection $104.95

ISO-17MAGNUM ISOLATOR. 4 QUAD
Isolated Skts ; Suppressor; Labora­
tory Grade Protection .... $181.95

Master·Charge, Visa, Am erican Express

TOLL FREE ORDER DESK 1-800-225-4876
(except AK, HI, MA, PR & Canada)

SATISFACTION GUARANTEED'

Electronic Specialists. Inc.
171 South Main Street. Nallck. MA 01760

Technical & Non·BOO: 1·617-655·1532
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Call or Write

JAN CRYSTALS
P.O. Box 06017
FI. Myers. Fl. 33906-6017
All Phones (813) 936 -2397

• General Communication
• Industry
• MarineVHF
• Scanners
• Amateur Bands
• CB Standard
• CBSpeciaJ
• Microprocessor

If you need

• high stability

• prompt service

• cost savings

- one or hundreds-
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." a Subs!d l.vy 01 All Iance aesearcn Corp

Avai lab le at b ett er distributors
A DVANCED TOOL TECHNOLOGY, INC.

"Tools for Tom orrow's Technology"

1821 7 Parthenia St • Northridge, CA 91325 .213/993-1202

ATT ADVANCED
. TOOL

'" TECHNOLOGY Inc

TOP GRADE
HAND TOOLS TO FIT
YOUR POCKET BOOK

§ t)
FEATURES HAND MADE

BOX JOINTS

~ 0
ADJUSTABLE HUMAN
COIL SPRING ENGINEERED

(f)
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NEW PRODUCTS
For more deta ils use free

information card ins ide back cover.

IMPEDANCE TESTER, model ZP-3. can be
switched to any of six test frequencies. thus
giving a good overall view of the impedance
ratios. An easy-to-read digital LCD display

CIRCLE 131 ON FREE INFORMATION CARD

and a six-stage subdivision of the measuring
range between 19.99 ohms and 1.999
megohms. always guarantees an accurate

readout of the measured impedance. The
margin of error never exceeds 5%. The load
on the object to be measured in each of the
six testing ranges is very slight. After approx­
imately three minutes. the unit automatically
switches itself off, thus saving battery power.
Should the battery voltage drop below a cer­
tain threshold, the readout displays the warn­
ing La BAT. The model ZP-3 comes with a
leather carrying case and test leads, and in­
cludes a built-in retractable stand. It is priced
at $530.00. - Se n nh e is er Elec tronic
Corporation, l OWest 37th Street, New
York. fW 10018.

ANSWERING SYSTEM, the DuoFone TAD­
150. is a compu te r-contro lle d phone ­
answer ing system . complete with remote
control. The microprocessor-controlled an­
swerer features dual-cassette operation with
dual outgoing messages . Its front -panel
fluorescent display shows the message num­
ber, plus the date and time that each rnes-

CIRCLE 132 ON FREE INFORMATION CARD

sage was received. Voice-actuated circuitry
records callers for up to five minutes, without
gaps. and a cue feature permits easy location
of messages for convenient playback.

There is full-function digital remote control,
permitting command of most of the system
functions from any phone; a four-digit "secur­
ity cod e" assures complete privacy for
remote-control operation.

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

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

To Order Call 800-428·3500317·291·7262
Complete Kit Weighs 10 pounds. Please add Sufficient Postage

6254 La Pas Trail
Indianapolis, Indiana 46268
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CONVERTER
'~o.", KIT.e:»

:'~$~S95

P.C. BOARD PRE·DRILLED
SOLDER PLATED WITH
PLATED THROUGH HOLES
FOR A MORE STABLE PIC-
TURE. tVEv-J / !

. .. . 21"S7 HoTrIi!AN'> .. .

3~

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

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

$24.95

ELECTRoniC
RAinBOW ~

PARTS

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

Complete
Down Converte r

System
INCLUDES

ANTENNA KIT
POWER SUPPLY KIT

CONVERTER KIT

SPECIAL $49.95

QUANTITY
DISCOUNTS

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

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

No Mi xing for
Quant ity Discount

VARIABLEMHz

We will tune conver­
ter board for $12.50

trouble shoot
add 7.50

trouble shoot
power supply..$12.50

pl us any part s needed.

2300
*********************************************
ANTENNA KIT A ~rpJ-
$~S95 ~~ -:: ~j2 WASHERS

, 31 SPACERS
, MOUNTING BRACKET

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

6!f2" x 4" P.V.C. PIPE
2 DRILLED END CAPS • HARDWARE

POWER SUPPLYmn:D KIT(.P5$'169 5

POWER TRANSFORMER P.C. BOARD
COURSE TUNE POT. RF CHOKE
FINE TUNE POT. KNOB
3 'F' CONNECTORS WIRE
RESISTORS & CAPS 2 SWITCHES
LED WITH HOLDER 4 DIODES
TERMINAL STRIP LM 317 REG.

WOOD GRAIN CABINET WITH SILK
SCREENED front and bac k $10.95 Ext ra

BUILT POWER SUPPLY $34.95
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DIG ITAL STORAGE OSCILLOSCOPE,
model 050 4200. is a portable. dual-trace
DSO that offers maximum sensitivity of 100
f.lV/cm: high vertical and horizontal resolution

for the first time. Prices for these new Euro
Cases are $16.80 each for the 1O-inch case:
$20.40 each for the 15-inch case. and $24.00
each for the 19-inch case. (Smaller cases,
with or without battery compartments. range
in pr ice from $3. 10 to $8 .10 eac h.)­
European American Industries, 540 Front­
age Rd.. Suite 230, Northfield. IL 60093.

/ CIRCLE 135 ON FREE INFORMATION CARD

(0.1% and 0.025% respectively) via a 10-bit
x 4K store: the ability to select portions of
stored waveforms in overlapping 1K seg­
ments. and expand them up to x 10 vertically
and x 50 horizontally for detailed examina­
tion. and a dual-slope trigger window, per­
mitting triggering on signals crossing either a
posit ive or negative threshold. The model
0 50 4200 is particularly designed for applica-
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grills. aluminum top plates. and sloping calcu­
lator designs.

Extra-large enclosures in the 10-. 15-. and
19-inch sizes are now being made available

ELECTRONIC ENCLOSURES, Euro Cases .
are precision-engineered. made of high­
impact polystyrene. with or without built-in
battery compartments. The enclosures fea­
ture precise tongue and groove design for
instant, maximum-security sealing. Among
the many available options are closed or
open ends. handles. vent openings. speaker

weather and adverse environmental loca­
tions. A fully adjustab le. sturdy mounting
bracket makes for an easy installation in all
vehic les. Its elec tro nics se nse the un­
authorized opening of any compartment or
door, setting off the thief-chaser alarm.

The model 702 " Lawman" is priced at
$99.95,- Wolo Manufacturing Corp., One
Saxwood St., Deer Park. NY 11729.

ALARM, model 702. the " Lawman" , is a
powerf ul vehic le burglar alarm. The un­
derhood-mounted siren produces an ear­
piercing 18 watts of power, attracting atten­
tion at distances never before possible. The
sound is produced in an all-metal housing
with its self-contained oscillator and amplifier
producing European high-low sound. The
electronics and case are protected against
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The OuoFone TAO- 150 features a built-in
digital clock, all-electronic feather-touch con­
trols, LED indicators, instant or delayed an­
swer, and built-in electret mike for recording
announcements, dictation. and even two­
way phone conversations. It measures 41/4 x
12 x 9'1. inches and requires a 9-volt battery
(not included) for memory protection. The
compact remote measures 6 x 2'/4 X 3/4
inches, and requi res four "AAA" alkaline
batteries (not included).

Th e OuoFon e TAO- 150 is pri ced at
$299.95 .- Tan dy Corporati on l Rad io
Shack, 1800 One Tandy Center. Fort Worth.
TX 76102.

HOME
STUDY

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

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

Our free bulletin gives full detai ls of
the home-study program, the degrees
awa rded, and the requirements for each
degree. Write for Bulletin R-82.

Grantham College of Engineering
2500 So. LaCienega Blvd.

Los Angeles, Cal ifornia 9003 4

Put Professional Knowle dge and a

COLLEGE DEGREE
in your Elec t ro n ics Career through

SOLDER
+-lRON

HOLDER

~ SIX INDIVIDUAL
COMPARTMENTS

""'--:SPRING LOADED
TENSION BAR

nLTS, TURNS • ,~C':'

& ROTATES

SOLDER-...

HOLDER .....

Mode1324
THE ELECTRONIC

WORK CENTER

SUGGESTED
RETAIL PRICE

$49.95

Contact your local dealer today.
PANAVISE PRODUCTS, INC. 2850 E. 29th st., Long Beach, Co. (213) 595·7621

if©if~~
CONVENIENCE
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ti on s suc h as v ib ra t ion an alysi s, stress
measu rement , biophys ical engi neering, and
analytical chemistry.

It is compac t (7 x 12'!4 x 16'12 inches),
lightweight (22 Ibs.), and can function as a
stand-alone bench or portab le field-tes t in­
strument. An op tion allows production of low­
cost analog plots of stored waveforms on
osci llogra phic or X-V recorders. Digital out­
puts are also provided , for direct interfacing
with the 1/0 port of a microcomputer or data ­
handlin g system. With an additional IEEE­
488 interface option, the scope can be con­
trolled from an intelligent termin al.

Th e m o d el 0504200 i s p r iced a t
$47 00 .00 .-Gou ld, Inc., Instruments Divi­
sion, 35129 Curtis Boulevard , Eastlake, OH
44094 .

DMM , model 3400, Type 2, is a hand- size,
3'12 digit, 24-range digital multim eter featur­
ing basic DC acc uracy to 0.15%: ACIDC vol­
tage measurement to 1000 volts; 500-hour
battery life, and impr oved ove rload protection
on all vo lt and ohm ranges to 1000 volts with­
out fuse blow, plus protection to 600 volts on
all current ranges . Additional features includ e
auto -zeroin g, auto-polarit y, auto-low battery
and auto-over range indication, and both high
and low-power oh ms.

Like its predecessor, the model 3400, the
mode13400, Type 2 is designed for fie ld serv­
ice, production and ma intenance work, voca­
tional training schools, television and com­
muni cations repair , as well as man y other
applications.

The mode13400, Type 2 has a 'l2-inch LCD
(Liquid Crystal Display) providin g 3 readings
per second at a full range of 1999 counts and

an easy- to-use single-d ial type range and
function selector . Its ON/OFF switch is also part
of the switch range. Ove rrange indica tion is

CIRCLE 136 ON FREE INFORMATION CARD

show n to the user by the DMM's display going
co mplete ly bl an k exce pt for the % dig it.
Polarit y is displayed during the ove rrange
condition . Thr ee read ings per seco nd is the
readin g rate for the test instrument. A 2-amp
600-vo lt fuse is provided in the unit for current
ranges. Input impedance on all ranges is 10
megohm s.

Th e model 3400, Type 2 is pri ced at
$125.00.- Triplett Corporation, One Trip­
lett Drive, Blufft on , OH 45817.

CIRCUIT STR IP, PIN 923253, combines the
plug-in ease of a 0.1-inch x 0.1-inch solder­
less tie-point mat rix with the convenience of
distri bution buses for powe r, ground, and sig­
nal lines. Its features incl ude a mo lded
a lphanumeric gr id for faste r and eas ier
identification of every tie-point in a circuit.

CIRCLE 137 ON FREE INFORMATION CARD

As with all other solderless breadboard ing
units fro m this manufacturer, components
simply plug in, and are connected with ordin­
ary solid hook-up wire. All sizes of DIP's and
discrete com ponents with lead diamete rs up
to .032 can be acco mmo dated . The four sep­
arate distribution buses of 35 tie-points each
can be used for power, ground, clock lines,
reset commands, and more.

There are 610 plug-in tie-po ints in each
Circuit-Str ip, with a capacity of up to six 14­
pin DIP 's . Th ey may be moun ted pe r­
man en tly with the integral non-shortin g,
instant-m ountin g back ing. For quick removal,
they may be mounted with screws on panels
up to 'Is inch thick . Hardware and mounting
templ ates are prov ided with every strip.

Circ uit-Str ip (PIN 923253) is priced at
$14.00.-A P Pro ducts Inco rporated, 9450
Pinen eedle Drive, PO Box 603, Mentor, OH
44060 . R-E

35-MHZ
Dual Trace/

Dual Time Base
LBo-S 24

35-MHZ
Dual Trace/

Dual Time Base
LBo-524L

(with sig na l delay)

35- MHZ
LBo-S23

20-MHZ
Dual Trace
LBo-S22

15-MH Z
Single Trace

High Sensitivity
LBo-S 13A

15-MHZ
Dual Trace

High Sensitivity
LBo-S14A
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• Master Charge
• VISA
• COD
• Money Order
• Check260 Motor Parkway, Hauppauge, N.Y, 11787

CALL FOR SPECIAL INTRODUCTORY PRICES
TOLL FREE (800) 645·9152 N.V.S . (516) 435-8080

FORDHAM~.
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NEWLIl:
For more details use the free informat ion card inside the back cover

ELECTRONICS CATALOG is 128 pages,
letter-size, and offer s over 10,000 items
stocked in depth. Included are potentiomet­
ers . capa cit ors, resistors, transf ormers ,
lamps , switches , battery holders, jacks,
plugs , sp eakers , knobs, fuse s , sem i­
conductors, hardware, tools. test equipment,
relays, cabinets, meters, and much more.
The catalog is available free from Mouser
Elect ronics, 11433 Woodside Avenue, San­
tee. CA 92071.

CIRCLE 121 ON FREE INFORMATION CARD

ENGINEERING MONOGRAPH,Theory and
Operation of the Crown Multi-ModeCircuit, is
13 letter-size pages , plus a sheet of di­
agrams, explaining how the Multi-Mode cir­
cuit functions and the effect it has in maintain­
ing signal quality essentially unchanged from
input to output. The circuit design is used
currently in Crown power amplifier models
PS-200 and PS-400 for professional sound
markets, and in models PL2 and PL3 for
home audio.

The brochure is available free from Multi-

Mode . Advertising Department, Crown In­
ternationa l, Inc., 1718 W. Mishawaka Road,
Elkhart. IN 46517.
CIRCLE 122 ON FREE INFORMATION CARD

MAIL-ORDER CATALOG is 55 pages,letter
size. and lists electronics components, test
equipment, books, etc. of interest both to
engineers and technicians in the industry and
to hobbyists. Items of particular interest in­
clude a DTMF receiver IC, a 1O-amp adjust­
able regu lato r, and remot e-co nt ro l
transmitters/receive rs. Free upon request
from Tri-Tek, Inc., 7808 North 27th Avenue,
Phoenix, AZ 85021.
CIRCLE 123 ON FREE INFORMATION CARD

RESISTOR CATA LOG,Short Form Catalog
SF400C , is a newly-revised, 8-page 4-color
general catalog that simplifies the selection of
precision resistors for individual applications.

Specifications of hermetically sealed preci­
sion resistors, as well as technical data on
hermetically sealed miniature networks for
hybrid manufacturing, power resistors, axial-

lead resistors, and trimmed potentiometers
are provided. Resistance, tolerance, power,
TCA, and dime nsion specifications can
readily be matched with particular applica­
tions from easy-to-read tables.

The Short Form Catalog SF400C is free
upon request from Vishay Resistive Systems
Group of Vishay Intertechnology, Inc. , 63
Lincoln Highway, Malvern, PA 19355.
CIRCLE 124 ON FREE INFORMATION CARD

RADIO SYSTEMS CATALOG, is 16 pages,
illustrated, and contains descriptions of over
20 build-it-yourself kits. Several different au­
dio panels are included, as well as 2- and
4-station aircraft intercoms, marker beacon
receivers , a 6-channel commun icat ions
transcriver, and unicom stations. Headsets,
radio antennas, and several of the kits may
also be purchased fully assembled.

The catalog is free upon request, and can
be obtained by writing to Radio Systems
Technology, Inc., Airport Industrial Park,
Grass Valley, CA 95945. R-E
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You've turned a good idea into a piece of equipment­
now you need a good enclosure. Here's how PacTec
can help you with our versatile enc losures:
• Attractive yet inexpensive. • Durab le ABS construction.
• Many sizes, colors, accessories. • Built in
bosses and slots speed component
mounting. • Available off-the-shelf
from single unit to production
quantities. See them at your
PacTee Distributor. And ask
him for your free catalog.

PAC TEC~orp.
subsid iary of La France Corp.
Ent erpri se and Executi ve Avenues
Philadelphia, PA 19153 (215) 365-8400

CIRCLE 57 ON FREE INFORMATION CARD

An enclosure as
good as your idea.

sunlar p

+ mylar + II +developer - 1 or many pC's
film ca rd s & etchant -

+ card + etchant =1PC

ART
AIDS

PRINTED CIRCUIT KITS
MAKE CARDS Q ICKLY

32XAl kit m ak es 7 PC ca rds , $ 5 0. 59, 32 Xl starter k it makes 2 cards, $ 2 1. 1 1
I f n o t av aila b le locall y f ac tory ce de --mctooe $ 3. 00 snippin g, U.S . o nly

Pr ice s subject to ctl .nge without n o t i ce
51 0 171

Vec t o r Electronic co., 12460 Gladstone Av., Sy lmar, CA 91342

ONLY Vector kits contain:
• Positive photo-resist coated AND uncoated co ppe r laminate-no

messy photo-reversa l-no spraying, dipping , or baking.
.4 types of art aids: rub transfers, ink, tape , cut and peel-use 1 or a ll.
.1 :1 circuit art rub transfers-Ie sets, pads, lines. connectors,

symbols, letters. and numbers. .
• Every t hing included-just add water and sunlamp or bright sunsh ine.
• Liquid etchant and developer-no dry chemical mixing problems.
AND
• Process choices-make circuit on copper and etch for 1 card .
Make circuit on film. expose, develop and etch fo r 1 or many cards.
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From

DOWN CONVERTER/ANTENNA
COMBINATION

• 2 MICROWAVE PREAMP STAGES tor maximum gein
• ONE PIECE CONST RUCT ION Ilmp lifiM inttlll. tton
• ALU" INUM AND ZINC PLATED STEEL for dur~ility
• BUILT IN AlB SWITCH with more than SlSdB isolat ion
• 2.1-2.5 GHl toYers all ham . com rntf'Ci.1 and ITFS

chonneW

MICROWAVE TV
CONVERTERS .

MOO£L DCV-l-A

CORP.

JElLIIE
ELE I 10

S TE
TRITON MARKETINCi

THE LEADER INMICROWAVE ENTE RTAINMENT DEV ICES

Y-.n of IInJOyrnent .. you rs with our model OCV- l -A. Two prMmp stages coup led
wi th the Y-vi ."tft1n~no pr ov ide. typicel tyttem get " of 53dB .

COMPLETE SYSTEMS

FROM UNDER $2500.00
YOU GET: 75' down ltld

J ' ju mper
300 ohm m.tthinv V."sforfMf'
dtt. i~ instruct ions

LIlT - $11&.00

ONLY
$149.95

INTRODUCTORY P'RICE

WE FEATURE

GILLASPIE & ASSOCIATES RECEIVERS
WE CARRY A COMPLETE LINE INCLUDING PARABOLICS

We Invite Quotations for Export

CIRCLE 58 ON FREE INFORMATION CARD

DEALER INQUIRIES INVITED

TRITON
MARKETING CORP,

212-345-8000679 REMSEN AVENUE

BROOKLYN, NEW YORK 11236

TRITON
MARK ETI NG CORP.

SA1'1ll11'1 I',..,VISION RICIIVI.

CIRCLE 54 ON FR_EE INFORMATION CARD
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Call (716) 874-5510 for Visa, MC Orders.

SoftwareonCassette

if you use a TV receiver you' ll need an RF
mod ulato r- those are readi ly available
from most computer stores . or by mail
from a number of advertisers in Radio­
Electron ics.

The most imporant factor in transmitt­
ing a good picture is good lighting: avoid
hot spo ts and deep shadows. Try not to
use a ve ry lig h t o r ve ry d a r k
background- such a background may
confuse the TV camera's ALC (Automa­
tic Light Contro l) .

You can put the MODE switch in the
CAMERA posit ion to compose your pic­
ture. watching it on the monit or. The
front panel BR IGHTNESS and CONTRAST

con tro ls will help give you the best­
balanced image. To see what you will be
transmitting , grab a fram e fro m the
camera and switch to the TRANSMIT or
HOLD mode (you can grab a frame while
in TRANSMIT).

Use
To use the Picture Phone, first place the
phone call as you normally would to the
other party . The Picture Phone can be on
or off at this time. although you 'll prob­
ably want it on so you can set up your
picture s while you' re talking. The until
will come up in the VOICE mode when you
apply power.

When you' re ready to transmit slow­
scan . grab a frame and inform the party at
the other end of the line that you' re ready
to send video . Then turn the MODE switch
to T RANSMIT and push the PICTURE but­
ton. That will disconnect the telepho ne
handset from the line and connect in its
place the output of the Picture Phone (you
don't want your speech mixing with the
slow-scan audio).

Every eight seco nds you' ll see the pic­
ture on your 'video display blink . That
indi cat es that a frame has been com­
pleted . If you' re in the M ANUAL mode.
the same frame will be repeated: if you' re
in the AUTOMATIC mode a new frame will
be grabbed. The best time to switch back
to ~OICE mode is immediately after the
finish of a frame. It ' s good practice to
send more than one frame of each picture .
Two are good: three may be better under
some conditions.

When it' s time for you to be on the
receiving end . the other party will. of
course . inform you that he or she is about
to transmit video . Set the MODE switch to
RECE IVE and press the PICT UR E button .
The slow-scan image will start forming
from top to bottom. and will be comp lete
in eight seco nds . If yo u want to study a
picture at leisure , use the HOLD position.
If you do that . any further incom ing video
will be ignored , and you will be able to
watch the same frame for as long as you
like .

It may take a little practice to get the
hang of using the Picture Phone. but,
once you do . your personal and business
tel ephone co nversa tions will bec ome
tremendously richer. R-E

PICTURE PHONE
continu ed fro m page 50 '

Setup
Figure 22 shows how the Picture Phone is
to be connec ted to its assoc iated equip­
ment. Reme mbe r that the video output of
the unit is intend ed for use with a monitor:

replacing that Ie. You may solve your
prob lem as eas ily as tha t.

If you find that you have vertical "bar­
ber pole" stripes breaking up the picture
that is stored in memory. check IC66, the
3245 memory driver : one of its sections
may be bad . And . finally. if you find that
a picture stored in memory starts to devel­
op " frcck les'<-c-dark or bright pixel s
appea ring one by one until the overall
quality of the picture starts to deteriorate .
try substituting standard 7415 7' s in place
of the " LS" versions for Ie's 5. 21. 37 .
and 53 .

That covers only a few of the many
things that may keep your Picture Phone
from working the first time you- apply
powe r . but. if you persevere. you' ll lo­
cate the problem area(s) and wind up with
a first-class device .

continued [rom page 100

identification . time and date . Another
key then transmits the calls and a personal
iden tification from a preloade d buffer. A
third key sends the message I composed
on the screen-with all the erro rs cor­
rected electronically (I can also transmit
in rea l time. errors and all). and a fourth
one sends the ending transmission . ter­
minatin g with the usual NNNN .

If I ;ant to dress up the basic com­
munications system. an externa l file can
be call ed up from a disk or tape for
transmission. I can preload up to three
progra mmed messages. initiate a local
WRU (Who Are You) at the touch of a
single key. single-key control a CQ string
and . ..well. ju st about any of the drud gery
can be eliminated by the compute r. Es­
sentially . the com puter takes care of a lot
of what we used to do when we had to
prepare messages on punched tape . only
now we don 't have all of tho se little
specks of yellow paper from the punch
holes all over the floor.

My only complaint with computerized
RTT Y is that the software seems to have
some sort of automatic slow transmission
when the buffer is almost empty. There 's
an explanation for it in the docum entati on
but it doesn' t quite make sense to me . In
any eve nt. although it sometimes gets
somew hat irritating to watch the letters
crawl onto the screen . that's a relatively
small price to pay for having the fun put
back in RTIY. R-E

GAMES '
MAZOGS
Amaze-adventure S9.95

INVADERS
10 levelsof play S9.95

STAR TREK
ZaptheKlingons $9.95

DICTATOR
Politicaladventure $14.95

PROGRAMMERS' AIDS
ZXAS Machine Code Assembler
ZXDB Dissassembler/ Debugger

$9.95each

Usefulness - Measure capac itors 10pF
- 500fJF~ leakage 1 nA or .005 G.V.,
whichever is greater. Accuracy - To 2%
depending on range. Dependability ­
Ruggedized construction; 1 yr. warranty .
Versati li ty - In circuit measurement of
capacitance and leakage . Output signal
proportionate to measurement. Portabil ­
ity - 350 Hr. Batlery Life .
'To 25,OOOfJFwi th external vollmeter

Send check, address (NO P.O. BOX) plus S3.50
Handli ng. CT res. add 7 '12 % tax.

Phone orders: (203) 423-7940

CIRCLE 59 ON FREE INFORMATIO N CARD

CONSTELLATION
Turn your ZXB1 intoa telescope
with this amazing simulation ot
the night sky. Instructive
bookletincluded. $14.95

MULTIFILE PLU S.
Data storagesystem for 16K to
64K systems. Flexible, user­
defined setup. Includes pro­
gram tape, detailed instruction
manual , 3 data tapes, storage
case. S34.95

Send _
Amt. enciosed _
'Name
Address
City State Zip _

Mail to Gladstone Electronics,
1585 Kenmore Ave., Buffalo N.Y. 1421 7

Checks or money orders. No COOs . Addshipping.

Get Serious About

PROFESSIONAL KEYBOARD. Makes your ZX81 easier to
use. Enter programsquickly and error-free. Plugs straight in­
to your ZX81 without any soldering. Has 47 keys and a full
spacebar. S85.00
32K RAM. Expand the memory capacity of your ZX81 with
this direct-plug-in module. Fully compatible with Sinclair's
16KRAM(togiveyour ZX81 systemafull 48K). S99.95
64K RAM . Expand your ZX81 memory capacity to its max­
imum. Plugs in directly to your ZX81. S149.95
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WER SI Dept. M40 P.O. Box 53 18

Lancaster. PA 17601

o Free Info. Pack: 0 Organ 0 Pian o
o Catalog & Demo Record .p oclose 56;
Name _

Address _

City Sta te ZIP---

Phone 1 1

Rep inquiries invited

&'.aAmerican Heart
V Associafion
WE'RE FIGHTING FORYOUR LIFE

BUY DIRECT & SA VE

~
36CHANNEL
REMOTE CONTROL

- CABLE CONVERT ER
$88.00

AMATEUR MICROWAVE
ANTENNA
• 26 DB Gain
• Advanced Down Converter
• Com Rlete-Ready to Install
$119 .00

LINDSEY JET I WIRELESS
THE ULT IMATE CA8LE T.V. CONVERTER

•

58 CHANN EL INFRARED
. REMOTE CONTROL

. . COMP LETLY
' . PROGRAMMABLE

. $169.00

Send $1 for Com plete Cata log
VISA. MASTERCARD. COD

DIRECT VIDEO SALES
P.O . BOX 1329

JEFFERSONVILLE. INDIANA 47130

CALL TOLL FREE
1-800-626-5533

CIRCLE 62 ON FREE INFORMATION CARD CIRCLE 100 ON FREE INFORMATION CARD

z
o
<m
s:
OJ
m
JJ

113

No Pins 1-24 25 100
8 1 .15 $ .13 _ ' 12

14 .18 ~5- . 14
16 .2 1 18 . 16
18 .24 .21 . 1D
20 .27 _24 . 2 1
22 .30 . 26 .2 3
24 .33 .30 .25
28 .38 .34 .2D
40 .53 .45 .40

TI LOW PROFll~~
SOCKETS ':ttfI!"'#
Tonp&aledphosphor
boerecoo let oms
Wllh ga s Irghl seal

Siock
No .

11201
11202
11203
11204
11205
1120&

·,,207
11208
11200

H
~' Minic la m p AC Vol t·Ammet er

.
allows s.jng llng one co nducto r out of

~ many Without disarrangement.------= St o c k No. AC Amperes Price

r. '---::;--~99.00 13 730 G-25A ' 39 .50
\....~) S£.~:t~ 1373 1 0-50A 39 .50
~ 137 32 o-l00A 39 .50

ACCESSORYLINE SPLITTER
allow s fast readinqs of AC power con­
sumptio n of plug in equ ipment wi th­
out separat ion of leads. $9

Stoc k No. 13727 .95

~
~€~YS+i~~ER

- - for all ty.pes O. f small. batter ies from
1.35v tosi~~ No.1 3733 $13.95

VOLT+CATOR

~
auto motive diagnos tic meter pl ugs

..
,. into lighter socke t and indi cates ba t­

tery co nd ition and chargmg rates.

Stock No. 13736 $ 1 5 . 9 5

~
ACVOLTAGETESTER

~ - plugs into any 11Ov service recept-
~ able to check time voltag e over 50 ·

150VA C

~
SIOCkNO. 1373S$14. 9 5

VOM-MULT1TESTER
versat ile Volt·Ohm-Mill iammeter in

~ small package $ 95
• . • Stoc k No. 1372g 1 3 .

No Pins 1-24 25 100
8 $ .45 1 .40 1 _36

14 .68 .59 . 54
16 .7 2 .64 .58
18 .8 2 .73 .68
20 1.11 .99 .90
22 1.2 6 1.12 1.0 2
24 1.41 1.25 1. 14
28 1.7 1 1. 52 1.38
40 2.3 1 2.05 1.86

TIWIRE ~WRAP Z4P
SOCKETS
r", orateo phosp hor
bronl e co nt aci - 3 wra o

Si oc k
No .

11301
11302
11 30 3
11 304
11305
11 300
11307
11 308
11309

Puce
53 28.,.
.02
• O.,..
••2

IC EXTRACTOR
One-piece. spring sleel con­
struction. Will extract 811 LS~ MSI
and SSL devices with 8 to 24
pins. Stock No .

13313 $2.10

l ength W.,g hl
(l ••I ) 10 1 I

• , s
" .'0 •
33 1 !II.. , .

115 8

MEMORY SALEI
4116-3 200 NS 16K $2.10 ea.

~i::~0~~~650 8/$15.52

2114· L-3 300N S 4K $2.45 ea.
~::;~ ~o~ 47640 8/$17 .84

2716 450NS 16K Eprom $3.90 ea.
Stock No . 47632 Any Qu.nlityl

PIN FORMING TOOL ~§~
puts IC's on their true row to row spaci ng. One
side is for .300 ce nters. Flip tool over for devices
on .600 ce nters. Put device in tool and
SQueeze.

ONE TOOL DOES 8 Thru 40 PINS!

StockNo.l1059 $12.9 5

0 ..
00 2
002
002
032
OJ 2
OJ 2

Stock
No

see-s
score
eoor r
score
see rs""'.0

60 /40 ROSIN CO RE SOLDER

11 9 9 5
39 9S
39 95

~: :~
5995
5,U

5' lfS

"

.. .. H 'roc;:l.. _
" ' . H , roc;:l .. _

", . H' roc;:l"­
',oH ' Mh.d '"

ov~"

OY~'

OY"
OY"

00... . ".00" .
IHoW. OI
''''roc;:II . s

. ·l , I'••s2
. 1 /1 • •••2
.. 1/ 1 .,
.. · 1/ 1 .,
," S I''' . '7 1• • ] ,' ' I'
,\ 5 /1 . 4 7 . ..33116
S S I••• ,1. a . 3 311.

5Sla0 4 ,1 ia.:s ·3 /1'

. Drawer Q Milford ~~ TOLL 800-526-5960 . Seno ro" ;ee Cd'dooq

CO. NJ 08848-9990 ~~ FREE In NJ (201) 996.4093 0' . ' " 00"",,.

WILD ROVER
t ovce SWll Ch c a psul e
Operahn(J monee IS OO~ wl lhOu t tne~
use 0 ' 3 le ve re d ar m E llremely tast o n ~~
and cu w ,tt: lOW oo.se N ormally ope n -
ea tec I1~ VAC 16amp·30 m li hohm reo ,
Slslance - 61 5 radIus by 160lhoek
Sl o c k Ho 1 9 10 15
11098 5 118 5112 5 9 !11

RESISTOR ASSORTMENT 82508 _ 700 PC> , I ' ·.OC " "e 'O~ as so n o , $22 .50
S tock No . 8 2501 10 e a . of 10-12·1 5·16·22-2 7-33 ·39·47·56 OHM 539' • • c h
Siock N o. 83502 10 e a. 0168 ·82 ·1 OC>12(}.15(}.180-2 2(}.27D- 33D-3 90 OHM lor .any

SIOCk No . 82503 10 e a . 01470-560-680-820-1 K-l .2K-1 .5K -l .8K ·2 .2 K-2 .7 OHM .anortmenl

Siock No . 82504 10 e a . of 3 .3K ·3 .9K ·4 .7K ·5 .6K ·6 .8 K·8 .2K ·10K·12 K·15 K·18K OHM

Siock No . 82505 10 ea . of 22K-27K·33K·39K-47K·56K·68K·82K·l OOK-120 K OHM

Siock N o. 82506 10 ea . of 15OK-180K·220K-270K·330K·390K·47 0K ·560K·6 80 K· 820K·OHM

Siock No . 82507 10 ea . of IM·1 .2 M -l .5 M·1 .8M -2.2M·2 .7M -3 3M·3 9M·4 7M · 5 6M ·OHM

• SW TY,..

13 .31 ClHOI " 0-7 0 12 t O' U> . Sh I 2.1 H 5' ,~

I J.a U C l J.a ll .. 0-70 I2 t O' U> .5 • • 1 2 . , 7 1 59'S
lHn ClH02 . 0-10 l S t01 '00 ' 5 10 1 2 . ' H 59 "

"n. ClJ.a12 .0-70 15 101 ' 00 .S ," '2. I H ~9 'IS

I H U CL>OO< .. 0-10 2. 11 .. 50 .ShI 2.117 59 95

"n. ClJ.a l" .. 0- 7 0 2.t'" 50 6 5"1 2 01 11 59 ' S

13 82 5 ,1 DAT A SH EET FO R OC OC CO NVERTE RS

S I"ITfC flPA(; II'IJKlt Owl p .. ' O .. l p 0 '''' . ... 00...
S'oek "10 "10 VoI\eee VO"'-ee C e (H. WoOI

)()(l "W TV" IVDCI IVDCI ( 1 ' .. I..e".. Proe.
1:H2S CI:saol 30-70 I hO ' o- U ... 5 1 0305 S 79S

13.2. C I J.all 30-1 0 12 10 . 0- 25 4&.S I dOS 795

IJ.a27 CI:M02 3 0-70 15 10 7 0-20 4&. SId OS 195

IJ.aU C I J.a 12 3 0- 7 0 15 101 0- 20 4&.5 1 . 3 0 5 7 9 5

I J.aU C l MOolo 3 0- 1 0 2 ' 10 7 0- 10 51.305 1 15
1 J.a~ CIJ.al .. 30- 7 0 2&101 0-10 S' d OS 1 IS

ELPAC POWER SUPPLIES - SOLV SERIES FULLY REGU LATED

ARIESZERO~
INSERTION ~ ...
FORCE ...........~
SOCKETS-

Stock No
No . PIns 1·24 25 SO

1 10 5 5 2 4 $ 4 35$ 3 90 $ 3 80
11056 28 450 4 .0S 3 .75
110 57 40 S.iS 5 .35 4 .9 5
110~ 15-4 10.50 9 .4 5 a .7 0

ca m actuat ed.true ze ro mse rno n
- lin ora ted sol de r tart pms ­
c apa b le 01 bei ng plugged m to
d ip sockets. Includin g wi re w rap

ELPAC POWER SUPPLIES " DC/DC CONVERTERS

OK MACHINE AND TOOL

13.01 -1 D i l l Sh • • , l or 13.0 1 S 2S

S iock N o . 1 3.0 1 · "F lo p py D isc "

:~:ce:.ss~:;~'1r l: : ; $ 10 9 ?O



MARKET CENTER

MICROWAVE HORN ANTENNA KIT
1.7-26 GHz Fre<JuencyR,ng.17-19IbBaint(rt wlAssembly Instructions539.95'
Down ConverterBoardS19.95· (wIAnt.nn, KIt S1' .95)~
p.arts Kit for Board S29,95· (w'Antenna or Board S24.95) 1\

COMPlETELYASSEMBLEDAND TESTl'D SYSTEMS129.95 -~

~~1d~d~.% ~tfze~f.~~l~~ ~~~I(~~ greater)

MICROTENNA ASSOCIATES
2335 Sooth m Wes~ Sa~ Lake City, Utah 84119

CMckorM.Oonly- Allow H Wlfis ll<I iYel'/ (Cost ilicl, des siippioq)
·Ut, l Residents PIweAdd 5\ Sales Tax

YOUR own radio station. AM, FM, cable, licensed,
unlicensed. Low cost transmitter kits. Free info.
BROADCASTING, Box 130-F11 , Paradise, CA
95969

DISCOUNT technical books, Sams, Hayden, TAB,
and others, 15-30%, write COMPUTERWARE, Box
10070, San Jose, CA 95157

EDUCATION & INSTRUCTION

UNIVERSITY degrees by mail! Bachelors, Masters,
Ph.D.'s ...Free revealing details. COUNSELING,
Box 317-RE11, Tustin , CA 92680

METAL detectors, psycho acoustic sound gener­
ators, I.C. timed house light switches, electronic
lures. etc. Kitcatalog--$1.00, FREELANCE ELEC­
TRONICS, PO Box 10004, Ogden, UT 84409

UPGRADE your oscilloscope to lab quality. Unique
project adds delayed sweep, single sweep, and
video sync separator to your inexpensive triggered
sweep scope. Plans $6.95. Use your oscilloscope
as a video monitor, plans $2.95. 12" B&W video
moni tor only $89.95. RANDOM ACCESS, Box
4177QR, Phoenix, AZ 85080

MAKE-UP lesson on video. Your wife can look
beautiful. $49 .99. BOX 22501 , San Diego, CA
92122

FM stereo transmitter kit 88-108 MHz tunable.
Hi-Ii specs. 'h mile range. Includes power supply ,
cabinet, 40 page instructions, $120.00. Free in­
formati on bef or e purchase if des ired . FMS
BROADCASTING, Box 130-F11 , Paradise, CA
95969

EXOTIC electric meters. Three patented designs.
Send $9.00 to: E.E,M. ENTERPRISES, Dept. 110.
Box 1197, Julian, CA 92036

SINCLAIR, timex computer programs. 30 1K pro­
grams. 80 to 81 conversion, error table. Information
on 1/0 module for remote control. 16K RAM. etc. Kits
or schematics. $3.00. SANTE FE, 2342 S. Dundee,
Highland, MI 48031

SUBSCRIPTION TV KITS
UHF Gated Pulse Kit .$39.00

UHF Sinewave Kit. .. $37.00

J &W ELECTRONICS
P.O., BOX 61-B

CUMBERLAND, RI. 02864

Informative Catalog ...$2 .00

Kits include parts, manual
and etched pc board .

CAPACITANCE instrument kit, $69.95. Write or
phone: ANDERS PRECISION INSTRUMENT CO.,
4 Bridge St Plaza, P.O. Box 75, Willimantic, CT
06226 (203) 423-7940

MICROWAVE television " downconverters." Ex­
clusive new five stage design. Easily assembled.
Catalogue: $2.00 (refundable). NOS, Box 12652-R,
Dallas, 75225.

UNUSUAL UHF descra mbler kits. Also microwave
downco nverters . Catalog, stamp . TROJAN EN­
TERPRISES, 2920 Shelby, Indianapolis, IN 46203

DESIGN/ASSEMBLY/LAYOUT. N D sil;lnal pro­
cessing, filters, testers. Send SASE with inquiry to
CEDL, 5225 Palatine Ave. N., Seattle, WA 98103

SATELLITE RECEIVER COMP LETE KITS395 .00,
manual $15.00. 12 ft. parabolic antenna complete
$795.00, manual $2 0.00. MICROWAVE SYS­
TEMS, P.O. Box 1000, Westminster, CA 92683

BRAIN wave kits contro l ZX-81, robots, speech ,
music. Catalog $3.00. ROSETRONIX , 269 Dahlia,
I.B., CA 92032 (714) 423-7134

Mu lti-Voltage Precision Regulat ed G.E. 12 VOLT l~h . ~-- -.
POWER SUPPLY NICKEL CAD Sylvanta VHF /UHF " "
' In~~~e~~i :;~~eo~lr~~~~~:a~;' BATTERY VARACTOR TUNER .,. .....,.". """<::

Protectio n -F ully Rechargeable -Acceestbte IF Adjustment Pot
- 115V Outout For Opt, Fan -c onerete of Ten -VHF InlOut & UHF ln /Oul Are Acccmooated

tll
- OUIPut: + 5V DC (J SA 1.2V 1Ah s ue-c Via RCA Audio-Style Plugs & Sockets

. ± BV DC @ SOmA Cell s, Connected in Series -I nsutated Barrier St rip wlSpade Receptacles for
::t 12V DC @ 1A -Size: 8" x1·718" x7/8" RF AGC, Ground, Tuning V, Switching V, Etc.

-Size: 12" x 3lh " x 6" SPECIAL -Size: 5·' x 3lh " x1 lf. "

Cot. No. P1412 Only $24.95 Cot.No.C1372 $6.49 C. I.No. ..,.2, Only $19.00
--I.'1':J j{l] .)11+1{'I".' iti[l·IfI.J!."SID[I]:' =il="'9;'1't·,it.': hi =t if

Keytronics 86-Key ASCII Lambda ~ 75 Watt 12" WOOFER

00
_·:-:'=,.11 =_.~~ COMPUTER VOLTAGE ' 500z. Ceramic Magne•. Foam AI,

KEYBOARD REGULATORS . 5r:~..n.~I~~a~~ ·~~~~u"n'TI~o~~,;.OIl

• -Stze: 71f, " x 17 J,~ " x 2" Cal. No. 12V0 3A, 30 Watt s -~~~~~ ~~ ~(RMS), 125 W (Max.)
- Features: Separate Alphanumeri c, Numenc . A7301 TO·3 Case $2.79 : i~~~~~%:R:~~em2s5-2500 Hz.
& llt uminated Specia l Function Key Selections -Cttrome Bindin g Posts

- + 5VOC 0 540mA,- 12VDC a 4OmA CaL No. 12V0 5A. SOWatts - Slze 12"Dla x 5" 0 I $59
-W/Moun\ing Holes on 7" x 17-118"Ctrs. A7300 TQ.3 Case $ 3 .9 9 Cat. No. 07427 n Y ea.

C.1. No. A132, Only $ 2 9 .0 0 .IS3:,., iii] i l i it =I :elf" , .,511el

SINE wave decode r problems? Solve them with
essential information including troub le shooting ,
alignment, antenna hook-up, improvements. Man­
ual, $15 .00. SIGNAL PRESS, Box 2512-R, Culver
City, CA 90230

CIRCLE !l4 ON FRFF INFORU4T lnN ~4Rn

SPIES like our antennas, so do HAMs and SWLs,
SDRE, Box 242, Blacksburg, VA 24060 (703) 951­
9030

~
EAVY DUTY MULTI-TAP As tec ~ Rotron 35 C.F.M .

POWER TV VIDEO • SPRITE FAN
TRANSFORMER MODULATOR ~ I'" ' B,anONew

• • - Dual Primary Features Input -ASTEC Type UM·1082 - _ :~:'~~ia~d'Z~II~o l y .carbonat e Impeller
!1 Taps From.100·240.Volts - vl deo Outpu t 10 75 Ohm TV I Rugged Ole Cast Zinc Housing & Compa~t

• :I -Seconcartes Deliver: 27V C Inpu t on Channel 3 or " 3-118" x 3·1/8" x 1-518" (D) ,

.~~e~ ..~~!,~~t~~~ f.~~ ,~ 6A :~Pz:~a1t~8?n/'~~81?, x 718" · Requires 115V AC 0 60 Hz
Cat. No, l 720e Cal. No. 87320

CII .No. ' 13" Onl $6.88 Onl $4.95

PLANS & KITS

MICROWAVE downconverter new 4 stage design
outperforms all the others. Kit $59.95. Assembled
$89.95.6 month warranty. Bogner antenna $31.95.
System gain over 45 dB. $2.00 for information.
MINIATURE COMMUNICATION, P.O. Box 114,
Cudahy, WI 53110

8085 SBC COMPUTER. Bare board with manual
$40.00. monitor ROM $20.00. both $55.00, manual
$7.50. Requires terminal, power supply. Send
SASE for brochure. MINIMAL SYSTEMS, P.O. Box
1064-R. Acton. MA 01720

PRINTED circuit boards from sketch or artwork . Kit
projects. Free details. DANOCINTHS INC., Box
261, Westland. MI 48185

CABLE TV converte rs and equipment. Plans and
parts. Build or buy. For information send $2.00. C &
D ELECTRONICS, PO Box 21, Jenison. MI49428

LIGHTING dis play sequencers and controllers .
Send SASE for information on plans. parts and con­
sult ing serv ices . DESIGN SPECIALTY, 15802
Springdale St. "' 80. Huntington Beach. CA 92649

SAVE steps, money. Use your telephones as an
intercom. Plans $5.00. dB ENTERPRISES, Box
453R. Westwood. NJ 07675
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POWER SUPPLIES
LABORATORY quality 5-volt , 12-volt, tri-voltage
supply for Op-Arnps, IC's, Microprocessors , Kit
$69,95, Wired $89,95. Shipping $4.00. MICRO­
CRAFT, Box 513R, Thiensville, WI 53092. (414)
241-8144

SPEAKERS!
etc.

PRICE WT•
EA. LB.

36 00 •
4000 5
45.00 7
6500 10
82.00 14
118 00 16

PRICE WT.
EA. LB.

4" cone 19 67 3
r dome :24.00 3

1.5" dome 34.76 5

OIAM.
IN.

5
6.5
8
8
10
12

D 301110
0153
0501200
o 100m0
o 100r:i!50
o m

PEERLESS
K040M AF
KJ20DMA

SECKER
9004A195

MIDRANGES

Over 300 Items lor the
Speaker Builder at
DISCOUNT PRICESI

DALESFORD BEXTRENE CONE
WOOFERS

D 100 / 200

UNIVERSAL SOUND
DEPT. RED, 2253 RINGLING BLVD .

SARASOTA, FL 33577

CALL FOR QUANTITY DISCOUNTS.
THEILE-SMALL SPECS IN CATALOG .

Westock : Woofers . tweet ers. mids, hardware. handl es.
corners . t-P ads. vetcro. coi ls. caps. crossovers.

books , plans, kits . computers, surpl us. etc .

IO"WIDE
220 /ft .
:220/ ft .

PRICE WT.
EA. LB.

' " dome 14.96 2
t - dome 15.33 :2
1" dome :27.00 :2
ribbon :24.95 :2

3Cr WIDE
1.10/tt.
1.10/ ft.

PEER. K0100T
BE[:K.~o-1

DALES , 0-10
JVC HSW1101-Q1A

AI...L. ""CIS AND":CS M.&I(CT TO CKANCK

FREE CATALOGI

POLYESTER GRILLE CLOTH

POLYPROPYLENE WOOFERS
PIAM . PRICE WT.
IN. EA. LB.......

llOllA327 8 2528 5
910A208 10 27.98 7
912A246 '2 36.'" 10-TOl25 F 5 15.99 2
TPl65F 8.5 21.53 •
TX205F 8 2500 5
TA305F 12 41.95 10

K0100T

PHONE ORDERS: (813) 953-5363
Shipping: Up to 1 lb. $2.23.Add 60¢ for each additional
lb. or fract ion . Any excess will be refunded. Minimu m
Order. $5.00.

BlaCk PK-l
Brown PK-:2

Some of our most popular speaker components:

AMAZING sy nthesizer kits! Professional labora­
tory quality. Polyphonic, duophonic, monophonic.
Plans from $5,00. Write SYNTHLAB, PO Box 4291,
Helena, MT 59601

SYNTHESIZERS

COMPUTERS

Earn up to 5600 a Week & Mor e!
No costly school - The Orlgln.1 FCC TUl s-

~~~~~Sr ;cc'G.~:~.~·~.~h~:.r:;:~~SLi~~~':~ 'S-
Newly rewlsed multipl. -cholce . ...m. cover , II ~.~ _ WA'O
arl n tutld on the actual FCC GOyt exam! CorTITIAnDt
~:icr.r~~~~:b:~eG~:r~~t~'.~Uir'd. $12.95 post· PRODUcnons _
DIPt. E P.O. Box 2 6 3 4 B San Francisco CA 94126

ADVENTURE programs! How to write and market
them! Includes 18 adventures you can type in (TRS­
80).Superb book! 1O-day mon ey-back guarantee!
Send $19.95 plus 52.00 shipping. BABIN BOOKS,
10115 Hackberry Dr.. Baton Rouge, LA 70809

CIRCLE 63 ON FREE INFORMATION CARD

REEL TO REEL TAPES

z
o
<m
s::
OJ
m
:D

_8 NOTE TUNA BLE ELECTRON IC ORGAN KIT
~Tunable 8 not e organ featurts Ie OSCIllator and darli ngto n tr illns·
SIStor output stq to prOYlde loud ctear tones . Play Sim ple ComPOSit ionS,
tavcnte ton es. etc. Uses rel.lible constr uction oush bu tt on SWltCMs for
continuous trouble tree perfo rm·
ance . Each note ISfully tun ab le wi th
on I;xnld tflmm.r con trols . Si,l of
baud : 2" X 5" . Oper at K fro m 3V
to 9V DC (batt ery no t 1I"IC ludi dl.

C4736 $8 .85

120VAC VARIABLE STROBE LIGHT KIT
Compl.te Y,mable rate strobe light kit prod uc.s brilli an t f1ashl'S of lis;t t .
For par t 1M, da nces , d isplay, d IKOS, etc.
Oper. tts from standa rd 120VAC. Rehabl.
deSIgn _ thousands of thes e are in use
th roug h out the wo rld. Con ta ins XF·1
str aight xeno n fla\ht ube. Oyera ll sIze of
eom plet ed bO~lJd : 3" L x 2"W .

C3071 $9.95
3 CHANNEL COLOR ORGAN KIT
Very popular 3 chan nel colo r organ caum Iiqtm of you r eho iCi (up to
200 watts pe r channell to flash to the belt
of muuc. Has 3 d lffelen t hlt er sta9H for
low , medium and high notes . Features
teve! control and 3 sepu.te AC outle ts to
connfC:t Chrtst mas lights, l.",ps, etc.
Operates from 120VAC. Size of boIird:
3" x 5" ,

C4530 $9. 50

_TELEPHONE AMPLIF IER KIT
~Now everyone can hear the conve rntlOfl With tM tl litPhon.
amp lifier kit. Features high 9<lln effici. nt trans isto r and IC MTlphf l. r
cu cu u which proy.des clear loud
ou tpu t to a sma ll speaker . Uses
\pec lilll Sf'nSltlye mductro n co il and 0
ne ue red ucncn filter tor sU ble pe r-
form.1nee. Silt of cucu u boa rd :
on ly 2 %" x l W ·. Operate\ fro m 9V J
ba tt elY {not melu ded!.

C4727 $8 .95

ONE-MAN
FACTORY

HIGH LY
PROFI TABLE

ELECTRONIC

ATARI games repaired within 48 hours. Mail in with
your check for $39.95. Return postage included.
TE L-STAR COM PUTERS, 255 8 Hempstead
Tpke., East Meadow, NY 11554

DEALERS wanted : MATV/CATV, antennas, nee­
dles, films, free catalog. 212-897-0509. D & WR,
66-19 Booth, Flushing, NY 11374

DELUXE sine wave UHF converter. Sound out of
TV like normal with only antenna connection to TV
or VCR. Kits $175.00. Plans SASE. 312/267-3455.
LSR ENGINEERING, PO Box 6075, Chicago, IL
60680

UHF CONVERTERS

REPAIRS

INVEST $550. $100,000 year ly income possible.
Home computer "ground floor" opportunity. Multi
level marketing plan. Call Frank (405) 357-9293

TRUCKLOAD sale , Ampex high quality open reel
tape. 1800 ' or 2400 ' on T reels, used once, un­
boxed. Case of 40, $45.00. Cassettes available.
VALTECH ELECTRON ICS, Box 6-RE, Richboro,
PA 18954

MICROWAVE rece ive r sys tem. Write: " Dealers
Wanted ," Dept . REB, POB 4181, Scottsdale, AZ
85258 (602) 941-9395

Investment unne cessary, knowledge not re­
quired , sales handled by professionals. Ideal
home business. Write today for fact s'

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

MECHANICALLY inclined indiv idua ls des iring
ownership of Small Electron ics Man ufacturing
Business- wi th out investment. Write : B USI­
NESSES, 92-R, Brighton 11th, Brooklyn, NY 11235

MAKE money selling electronics . Wholesale dealer
catalog $5.00 (redeemable). ETCO, Dept. 533, Box
840, Champlain, NY 12919

SINCLAIR ZX80/81 users send for free software
and copy of software newsletter ,write Z-WEST, PO
Box 2411, Vista, CA 92083

COMPUTER SOFTWARE

BUSINESS OPPORTUNITIES

SEND and receive video pictures over ordinary
phone lines or ama teur radio with VIDEOSCAN.
Free brochure . MICROCRAFT, Box 513R E,
Thiensvi lle, WI 53092 (414) 241-8144

EXPLORER/85 software and color graphic add­
ons.Write for list. LEWIS, Box 19656, LA, CA 90019

TI-99/4A owners 6 programs plus list $5.95. Cash,
check, M.O. PROGRAMS, 1~35 Burnley Sq. N.,
Columbus , OH 43229

SLOW SCAN TV

COMMUNICATIONS EQUIPMENT

LAWYER Business lit igation , patents, appeals.
JEROME FIELD, B 292, Brooklyn 11230. Phone
(212) 434-0781. Eves. 434-1825

THE Computer Exchange is a monthly classified
newsletter for buying, sell ing, or trading computer,
camera, audio, video, and test equipment and soft­
ware. We offer a no-risk exchange service and low
advertising rates. 56.00/year. For information and
subscriptions write SMALL VALLEY TECHNOLO­
GY, RD 1, Box 658, Halifax PA 17032

ATARI repair business. Start your own. Send $5.00
for more information to: IRATA REPAIRS, 2562
East Glade, Mesa AZ, 85204

USED TV's-tougher the economy-more the de­
mand. Get started in this lucrative part or full time
business out of your own home. Complete details on
how to buy, sell. price, service tips, much more.
$5.00. USED TV's , Dept. RE, Box 19754 , In­
dianapolis , IN 46219

USED EQUIPMENT

DECODE Morse, Radioteletype signals from air­
waves with CODE"STAR reader. Kit$ 169.95, wired
$229 .95 . Shipping $5 .00. MICROCRAF T, Box
513R, Thiensville, WI 53092, (414) 241-8144
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1000­
5. 11

.13

.aa
••2
. 10
, 10

100­
5. 12

. 16

. 25

.45

. 12

. 12

CERAMiC CAPACITOR I(IT
5 l!a of . bo v~ $12.50

10 ee of aeeve $20 . 50

': EItAMIC CAPAc n o RS SOY

lpf 41pf nOp f . 00471llf
Spf 56p f 270pf .cio«
7pf 6Spf J90pf .Ol Smf
l Opf B2pf 470pf . 02Zmf
lBpf IOOpf 600pf .03()r,f
Z2pf l20 pf . OO l lllf . 05Om f
27pf 150pf . OO lS mf . 1mf
33pf lBOpf .OO3mf

lpf t o .05Omf
l!a pl:~lO p~ - l00 1 000 ~

S.20 .9 5 7.00 .06~.
. l mf / SOY dis c

5.25 1.25 I .SO . 090.

10­
5.17

. IB

. 35
,50
. 17
. 17

all vaTu. ' t n , toc~ f rom 10 or.m

OO35V 2A Quality Power Supply
Provi des 4 ranges of current limi tin g up to 2A.
Uses precmon regulation and powe r t ranSlS'
tor boos te r. Assm $24.50
HKIT-83A Kit $19.50

3DW Single Channel Power Amp.
Comp act power <Imp. w ith vo lum e, treble
and base control. Excell ent fo r boo stmg the
powe r of your portabl e radio, or cassett e.
Conn ectto yourTV audio and exp erience the
real sound of your TV program.
HKIT-300 Assm $2 1.95

. HITECH KITS
EDUCATIONAL IN NATURE FUN TO BUILD AND USE

Kit $49.50

TWANStSTOItS ~a
J"WSA06 TQ-92 NPH $.25
ZH2Z2lA TO-IZ MPH .:;0
2N2Z22A TO-1B NP", •45
2N3053 TO..5 NPH .55
Z"3904 TO-9Z <PH . 25
2N3906 TO- 97 gNP . 25

TOGGlE SWITOI
ee 10· lOO~

51. 00 5.90 5.80
1 . 10 1.00 . 90

IUIHIn METAL fiLM RESISTORS

~
~ES ISTANCE TOLERAHCE : 1:

J
\ LW TEMPERATURE COEFFICIENT : SOprm/OC

1
HIGH STABILITY LOW NOISE

./ . 'C»<" CORP 'B I 4FY ( ~"5 5C . ' L07) l/Bw
..../ ~ I IWH" CORP RS60FY ( RH60C) 1/ 4401
, ~ : -,..
I '~
" / . ", " .

: / /
/ \ . ~

~
" I I

II
i

~"\ _ 1

SOCKETS

low profi l e - so l de r tall.. 10- 100- 1000-
8 Pl n I.Z O 5. 1' S.I Z s.JO

14 pi n .25 .16 .13 . 12
16 pi n .26 . 17 .1' . 13
18 pi n . 30 .20 . 18 .1 6
24 pi n . 32 . 23 .20 . 19
28 pi n . 35 .Z8 .Z5 . 2'
40 pi n .5 5 . 45 .35 .3Z

D'OD ES

10- 100- 1000- -ooסס1
IH4OO1 5.09 5. 07 5.06 5.0 5
1N4007 . 14 . 11 .09 . 07
lN4148 . 07 . 05 . 032 .OZ5
(10914)

PAYMENT BY CHECK MO MC·VISA.
UPSICOD. USI ON US BANK ONLY.
IF PREPAID. ADO 11.25 SlH. COO OR
CHRG CARDS SlH AS REOD 11.25

lEU Inc. ~~s ~~T5~Dve....~U~NJiNU5R~~~I~~
35 First St .. Solvang. CA 93463~~~t~~ L~·ETG~.T ' F~P~:P.c~~,

1805) 688·2747 ORDER S20

.,.... to 1.21 140hIII ( E96 se ries)

CAJlk)N FILM kf'.SISTOItS.

' ESISTMCE TOlERAHCE ~,

'"U OEO CAP .1 LEAO
COHFORMAL lOllTj- COATlHG
SOLDER PLA";'ED COPPER WI RE

'C»<" CORP 025 (RC07) 1/ 4w
,C»<" CORP ' 50 (RCZOI I ll.

RES ISTOR ASSORT>OEHT; "AILA8LE
....RITE FOR [NFORKATt ON

qty RES ISTOR PRICES
(an va lues i u p~~5 p~ - 1 0 p~ ~ 2S p~-50 p~ - lOO

C F 1/4w 025 ; ·99 9 1. 10 S. Z5 5•• 5 51.00 51.5 0 sz.oo
or 1/2'w R50 1000- . 10 . 25 ' . 45 1. 00 1.'5 1. 80

• F Il e. ' BI4FY 1· 999 I .ZS 5.65 51.10 5Z. OO 1' . 00 57.50
or 1/ 4'101 RB60FY1000- . 25 .6 5 1 .1 0 1. 90 L80 7.00

la rQe r Qua nt ity pr i c i ng on rec ues t
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Funcllon Generator

LCD MultimBter
The affo rdable LCD Mult imeter . High accuracy 19
range large 3Y.1 di gi t DMM w it h diod e test, auto
pol arity and LO Batt. ind icator. Full y Assembl ed.
Moclol 101 . . . . $59.95 9V Batt ery . . .. $0.95

Oo5DV 3A Regulated
Adjustable Power Supply
W it h over load prot ection and LED
power on indicato r. Assem $28.50
HKIT-50 3 Kit $24. 50

7 Digit
Universal Counter

HKIT·86A

Universal Counte r cou nts up
to 60 M Hz and 10 mi llion
eve nts. 1 la rg e 0 .5 /1 d igit s .
Crystal t im e base. High per­
formance.

$991

_III§
;

FREE
Program
6 pak
with purchase

Dual Trace 30MHZ scope

8:.@'4'
Delay tngger operation tor sweep
expo up to 1()()() x . usable to 50
MHZ. chop or alt. display. 10:1
probe included

""- 16K expo$70
NAR!o 32K exp, $95

Atari 400 w/16K 5289

Control Data Disks

IJ
. per box 12

. SSSD

.' /1,' $23.95

42 Channel CATV
Converter
w/on/off Fine Tuning ..".
$94,95

CIRCLE 67 ON FREE INFORMATION CARD

Atari 800 w/16K RAM $659

13" COLOR MONITOR
BMC

Compos ite - sound
$299

40 Channel VHF to UHF
Block Converter

28.95 Ea.
24.954 & up

Refurbished
Monitors 12" di ag onal

39.95

DELUXE 40 CHANNEL
VHF to UHF Block
Converter $38.95 ea.
Features accessible fine tuning knob
included:matching X former and two cables

CIRCL E 66 ON FREE INFORMATION CARD

CAPAR COMPONENTSCORP.
25 ouoon Ct . Farmingc1ale, NY11735

Here areonly
a few of the

many Capar e~~~~B~~~1Professional
Component Kits
available with
special pricing.

CAE-DEl : 100axial lead aluminum electrolytic
capacitors, 0.47mfd through470 mid,10WVOC
through 50WVOC, - 10+50"/, tolerance.

$19.95(reg525)
CRE-DE: 150 radial leadaluminumelectrolytic
capacitors, 0.47midthrough 2200mid, 10WVOC
through 50 WVOC, - 10+50% tolerance.

$19.95(reg 525)
CLE-DE: 100subminiature, low leakage, radial lead
aluminum electrolytic capacitors, 0.1 mfd through 47
mfd, 10 WVOC through 50WVOC(4x 7 mm) .

$15.00(reg520)
COT-DE: 100 radial lead dippedtantalumcapacitors,0.1
mfdthrough100 mid, 3.15 WVOC through 35WVOC,
: 10% tolerance. $25.00 (reg 530)
CCD-DE: 150radial lead ceramic disc capacitors, ­
general purposeandtemperaturecompensating, 10pfd
through0.2 mfd, 50 WVOCthrough1kvWVOC, HI-K
andTC types, ass 't'd tolerances. $8,95 (reg 520)
CCF25-DE: 350 carbonfilmV.-watt 5%resistors, 1ohm
through 10megohms. $7.95(Reg510)
CCF5G-DE: 350carbon film'h-watt 5%resistors, 1ohm
through 10megohms. $7.95(reg 510)
CRM-DE: 75 radial lead metallizedpolyester film
capacitors, 0.01 mfdthrough 2.2 mfd, 100WVOC
through 630 WVOC, : 10"/, tolerance. $19.95 (reg 525)
CM8-DE: 100radial leadmetallizedpolyesterfilm
capacitors, " boxtype", 0.01 mfd through1.0mid, 100
WVOC through630 WVOC, : 10%tolerance.

$19.95(reg 525)
CEM-DE: 150radial lead,polyesterfilm capacitors,
epoxy dipped, inductive type , 0.001 mfd through 0.47
mid, 100WVOC: 10"/, tolerance . $19.95(reg 525)

Add$1.50per order for postage & handling.
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... in kits - direct from the
manufacturer- that give you:
• allthe values youneed forprototyping,

breadboarding, new designs, and
replacement . . .the current rati ngs
most used byOEM design engineers
for computer, instrument, power
supply. and general consumerl
industrial applications

• the latest production components
• highest quality:

every item
guaranteed

• the best prices

BUY YOUR
COMPONENTS

THE WAY DESIGN
ENGINEERS DO ...

r--------- - ----,
I Send lIIe lollowingkll(s) I
I I
I Name .. .. . . . . . . .. .. .. I

~ I Address I
Z IClty.. .. I
~ I State ... .. . Zip . . I
o I Enclose check or moneyorder5 I
~ I Plus postage(UPS)$ 1.50 I
6 I Totals I
Ci I Call 800·645·9626 I
-c L 0 5end lree kit catalog in New York call: Ja: 2~~~_



SATELLITE TELEVISION

PETERSON
ELECTRONICS
4558Auburn Blvd. .
Sacramento. CA95841
(916) 486-9071.
SPECIAL QUANTITY PRICING
Dealers Wanted · CDD'S

QUITARTI C IN lHEJUIY AND[NUll·
1"IN" IN1 1H00~[NDVfCE. HEW MANUAL
" HOW TOM IION AHDacm.D YOUItOWN

~
'OlA" AHOSA TELLI TE RE'LECTORS" " ATCHYOUR

II HUDS PAECISELY fOR THE COST OF MAnR-", O IAlS. ONE rEAIt WONlY heK QUA"AH TfE .

ec ~~~I:~·.SO + $2.50 1tO:~~~~I&",.... . tlel
~h VISA _ Me 1I._l r,'

'0 EZE FlEC?TOR , BOX 3-8 , LYNDEN, WA 518264

PRICE break on 7 loot parabol ic antennas .
$116 .00 . U.P.S. shippable. Send $1.00 10rbrochu re
to: BOB'S ELECTRONIC SERVICE, 7605 Deland
Ave .. Fort Pierce, FL 33450

STEREO matr ix decoder ... PC board and plans to
receive stereo Irom satellite transponders. Board
only, $10.95. Partia l kit and board , $39.95. (Re­
quires baseband or subcarrier out Irom receiver.)
SA ELECTRONICS, Box 277T, South Milwaukee,
WI 53172

New antenna consnucnon plans plusbig8x 11

~ ~:~:~a~e~h~::~a~~m~~I~~~fOFa~'~ett~~~~~n~a~i~
TV! EnlOY crvstal clear reception. Send S9.95 to­
day. Add $2.00 for tst class (all mall) orcallour
24 hr COO order line1305)862,5068 Now

Global TV ElectrOnics PO Box 219·F Maluand . FL32751

SATELLITE TV low noise amplifiers or down
converters, Build yourself and save! New , fully
illustrated step-by-step inst ruct ion manuals
$10,00 each! Satisfaction guaranteed. XANDI,
Dept. 210, Box 25647, Tempe, AZ B5282

KLM Sky Eye IV assembled sate lli te receiver,
$ 5 9 5 .0 0. Sk y Eye V k i t w i t h as sembled
down converter, $495.00. 1000 LNA, $650.00. Send
$9 .00 lor cab le TV and microwave information.
S.F.S.T., PO Box 773, Opa-Locka, FL 33054

DRAKE satellite receiver with modulator installed
only $969.00 . Satellite and microwave catalog
$1 .00 . TEM MICROWAVE, 225 18 97th Ave. No..
Corcoran, MN 55374 (612) 498 -8014

SATELLITE TV WEf;K .
The most com plet e weekly listing s. We cover more than

just SATCOM 3. Send $1 lor ...mple copy.

Satelli t e TV Week
r.o. Box 30B, For tuna, Californi a 95540

CAJltotllree: (800) 358-9997. <AltlomIA('707) 725-2476

CB RADIO
GET more CB channels and range! Frequency
expa nde rs, boosters , speech processors, FM con­
verters, PLU slider tricks, how-to books, plans , mod­
ifications. Catalog $2.00. CB CITY, Box 31500RE,
Phoenix, AZ 85046

FOR SALE

New ITEMS New BARGAINS!

t:DCE UPON REQUESTIr 1\1; I Send today for FREE copy of
NEW CATALOG WS-82 Address: Depl. RE

FAIR RADIO SALES
1016 E. EUREKA, Bo x 1105 • LIMA, OHtO • 45 802

IN-DASH AM-FM cassette stereo x-body $49.95,
retail $69.95. C,H, WINDHAM, 509 Midland Ave .,
Sanfo rd, NC 27330

PCB 15c sq-in. Free drilling. Quant ity disc ount. IN·
TERNATIONAL ENTERPRISE, 6452 Hazel Circle,
Simi Valley, CA 93063

z
o
<m
s:
OJ
m
::D

<D
00
ro

117



CIRC LE 70 ON FREE INFORMATION CARD

TECHNICIANS
REPAIRMEN. HOBBIEST
WE CAN SUPPLYYOU ALL YOUR NEED FOR YOUR

MAINTENANCE, REPAIR WORK & DESIGN.
AMERICAN, JAPANESE, EUROPEAN TYPES

REPLACEMENT FOR ECGe

CHECK THISI (Min. 5 pes. each)
YOUR ECGe YOUR

Type No. PRICE Type No. PRICE

123A .28 500A 8.95
152 60 523 10.75
153 65 526A 10.95
165 2.25 HIDIV·1~ 3.75
238 2.25 HIDIV·3~ 3.75

3 YEARS WARRANTY ON EXR PARTS

SPECIAL (Min. 5 pes . each)

2SC867A .. .. 2.95 AN214Q ..... 1.50
2SC1034. . . .. 5.95 STK439 . . . . .. 7.25
2SC1114 3.45 UPC1181H 1.95
2SC1308K 2.25 UPC1182H 1.95

CIRCLE 69 ON FREE INFORMATION CARD

Call Toll-Free 800-526-4928
COD ORDERS WELCOME (Min. order $25)

CALL OR WRITE FOR OUR 1982 PRICE LIST

DIOITROlVELECTROlVlC
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 PHILIPS ECG.

~
BUI/l In the U.S .A . by a
metor manufacturer of

large co mpu ter systems'"

Refurbished . Tested . Op erati on al
· Use as a Typewriter
. Use as a Computer Printer
·Exce llent for Word Processing
·Takes Std. " Golt-Ball"' Element

. .. . . .. .. ~~'~ ~~r . !.!~ r.e . l n ~~ . . Only $399.00
IBM Service Manual $24.00

Complete, Off-Lease MICROCOMPUTER-BASED
Desk-Top

Word Processor Systemsll
ONLY •

$1100Q1.Q
Limited .Quantity Act NoW!

Avai lable ~
Includes: 15 line CRT Moni tor . Dual Min i­
Floppies. Separate Keyboard. Table Top Co n­
struction. Prin ter Int erface. and mo re .. Full y
tested and ope rational.

• Not abloletr; currentproduct
.8085 Micra arehtteeture
.48K ofm. mory 14116"1
.Optionsavai labl. .RS·232 other110', availabl.
.P rinterinterface port - Nalionwide service available
.W.P. IOltwar. availabl. nationwide . Compl.l. Word Prac. Sy,t. m, Il," Printer)

Untest ed Version of the Above '895.00
Less Keyboard. Includes Sc tiemauc s. etc LIMI TED OUANTl TY'

\0"" c"® Parallel , TTL Input I/O
E.c",,~\ TYPEWRITER/PRINTER

..sE.\..

"S elec tnc ' IS a gecrstereo Tradema rk of IBM Co rp
Write Now or Call for Ou r La test Ba rgai n·Packed Flyer

I I
AN214

1-9
$2.10

10 & UP

$1.90

TA7205AP
1-9

$1.95
10 & UP

2N3055
1-9

$1.25
10 & UP

TA7205P
1-9

$1.95
10 & UP

45Q $1.10 $1.75 $1.75

MPSA20
1-9
60¢

10 & UP

MPSA13
1-9
39~

10 & UP

29Q

-

CALL FOR YOUR FREE SUMMER '82 CATALOG

CE303
WORLD'S SMALLEST

HIGH QUALITY
DESOLDERING TOOL

• Only 6" long
• Easy one-hand operation
• Lightweight aluminum

1-9 10 & UP
$14.85 $11.50

705 WATERVLI ET AVE.· DAYTON, OHIO 45420 ~CEI
NATIONAL

1·800·762·3412

1·800·543·3568
OHIO

CE390
CASSETTE HEAD CLEANER
• Wet·type
• Includes clea ning solut ion
• 20 seconds resto res heads

to original condition

1-9 10 & UP
$10 .75 $9.75 $3.89 $3.55

• .4 x .7 mil elliptica l stylus
• Respo nse : 15Hz·20 kHz
• Tracking : 1% ·2% gms
• Output: 4.8 mV

1-9 10 & UP

CEI2011E

LOW MINIMUM ORDER, ONL Y $10.00

10 & UP

$3.59

TOLL FREE:

CALL NOW

1-9
$3.99

AC-453
Converts 110V AC to 6, 7.5,
and 9V DC at 300mA . 4-way
universal plug.
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V-509 Delayed Sweep DC-50 VHz
Mini-Portable Dual Trace

V-209 DC-20 MHz
Mini-Portable Dual Trace

FEATURES: - 3.5" Rectangular CRT. - Sensitivity
I mV/div. (10 MHz) - Sweep Times to 10 ns/div. ­
Individual Sweep Time Controls (A. B). - Full TV
Triggering (H, V) - CH I Signal DVM Output ­
Single Sweep - Variable Hold-off - X - Y DIsplay
Mode - Three Way Power Supply <Optional Battery
Pack Available

FEATURES: - 3.5" Rectangular CRT - High Sensi­
tivity (ImV/div. at 10 MHz) <Fast Sweep Times
(50ns/div.) -Accuracy ±3'" (+ 10 to 35°C) -Z Axis
Input- X - Y Display Mode- Auto Focus- Three Way
Power Supply - Take Anywhere - Full TV Triggering
- Human Engineered Front Panel- Calibrator 0.5 V
± I'"

Protect Your
Solid State Equipment
UL Listed
M06-3; MD4-3 Shown

CALL TOLL FREE:

OLDEST HITACHI DISTRIBUTOR

SURGE
STOPPER

10520 PLANO ROAD, SUITE 206
DALLAS, TEXAS 75238

DMM'S
D-802 Multimeter

Shown

SJB DISTRIBUTORS, INC.

FROM THE SOUTHWEST'S

=IF=L=U=K=E::I®

800-527-4893 (OUTSIDE TEXAS)
800-442-1048 (TEXAS)
214-343-1328 (DALLAS)

..... ~C\!!;I ~C~L.'=.E .l.l72r..lO"_l.N:.:F..:.Rl.l:E:::.E .:.:.:IN:.:..FO~R~M:::;A;:.:.Tl.:.::O;.:.:N:.=C;:;;A:.::RD:;..... ...J



HAM GIt:AK
COMI"VTlK5
SOfTWAKE

SCA NNEU • M n cs
TtsT l QU IP NI HT

HICKOW AVI
SATILUTE

AUOIO VISUAL
NI W PKODUCT5

CO MPO NENTS ' KITS
ANTK2UE (lECT.

I"USLICATl ON5
1"l.AH5 ' SUVICts

~
Model MT·2$1.10ea
10 for $9.00
CompletelyPlastic molded
construction for weather­
proofing.Suppliedwith
rubber boot.

THE MARKETPLACE FO R
NEW & USED

EL ECT RO NIC EQ U IPMENT
Deliv ered Monthly • Nationw ide
$5.00 in U .S. ' I YEAR - 3RD CLASS

$11.50 in U.S . ' I YEA R • 1ST CLA SS
$15.00 in U .S. • LIFETIME · JRD CLASS
To: NUTS & VOLTS MAGAZINE

P.O . BOX IIII·E
" PLACENT IA , CA 91670 ~

_. (714) 6]2 -n2 1 ..

VHF/UHF MATCHING TRANSFORMERS

Model MT·1 $ .75ea
10 for $6.00
VHF/UHF 75-300 ohm
matching unit. Miniature
size completely shielded
and balanced for reduction
of direct pick-up. ~

81m -4:

CABLE TV SECRETS-the outlaw publication the
cablecompanies tried to ban. HBO, Movie Channel,
Showtime, descramblers, converters, etc. Suppli­
ers list included. Send $7.95 to CABLE FACTS,
Box 711-R Pataskala, OH 43062

~ WRITE FOR

2~McGEE'S
SPEAKER & ELECTRONICS CATALOG

. 1001 BARGAINS IN SPEAKERS
Tel.: 1 (816) 842 5O'r.l

1901MCGEE STREET KANSAS CITY, MO. ~1oe

POLICE/fire scanners, scanner crystals, antennas,
radar detectors. HPR, Box 19224, Denver, CO
80219

CABLE TV converters, microwave antennas, cable
parts, plans, parts and assembled units. For in­
formation send $2.00. SAT-TECH P.O. Box 10026,
Cleveland, OH 44110

VHF/FM AMPLIFI ERS ()
Model 7002 $9.95ea " I,;

• All solid state signal amplifier . ~ _ __ ' ,
boostsweak signals. For 2 sets.

Model 7004 $12.95ea
• For up to 4 sets. Signal gain 3 dB

.-

_ . DISTRIBUTION '
\; ------- AMPUAER VHFIUHF FM
O~ iii!!i! ~FMoLt~ $29.9500.

•• '. Designed for TVNCR
multiple-set installations.

QUICK CONNECT "F"~
PLUG & BALUN ~

ModeIV400$1 .50ea . =

10 for $12.50 QUICK CONNECT
"P' PLUG RG 59U

QUIC K CONNECT ModelV 4036

"P' PLUG f! $2 50ModelV 403 .75 • ea
10 for $6.00' .~
For 75 ohm cable.
No wiring necessary. 6 It

SCANNER/monitor accessories- kits and factory
assembled. Free catalog. CAPRI ELECTRONICS,
Route 1R, Canon, GA 30520

POWER-AMP sub-assemblies, 100 watts rms.
.05% distortion, co mplet ely assembled and tested,
quantity pricing available, free brochure. CLAXTON
AUDIO, 3174 Periwinkle, Memphis, TN 38127

SAVE up to 50% on name brand test equipment.
Free catalog and price list. SALEN ELECTRO·
NICS, Box 82-G. Skokie, IL 60077

COAXIAL SW ITCH

Model OCS-AIB $7.95
A versatile product, with a
rangeof consumerand
MAlVapplications.

TV GAME SWITCH

ModelV 450 $2.95
300 ohminand out with
RCAplug.

(213) 644-1149 1-800-421-5775
Mrn Ordo r: $ 10, P/H : $2, Accep t VISA , Master card, Chock or M.D.

COAXIALSWITCHING FOR ~

~~g>R~C::~~SS$6ETT95E Iti~;-:~~::-"$-~$~:;}l,
Model AB·370 • ea '-
3-position coaxial
push-buttonswilch. ~

[$J COAX A B SWI rCHES

~..2::_ . Model AB.27 $2.95ea
- .... 0 • • Imput:75 ohm • Output: 75 ohm

Model AB-28 $2.95ea Model AB·29 $2.95

: ~~~i:~~~m ~.Input: 7~5&'?OO :i

ANTENNA/CABLE TV ~ j~
SWITCH $ : 0
ModeIAB-400 10.95ea :"'~

.- .-. ANTENNA/CABLE TV
, , SWITCH $9 95
"j i 'l Model AB-410 • ea
.. •.. • Switches fromcabletoantenna
;~ 'I system instantly. • Accepts 75 or

• 300 ohm im=pu~ts..;_~~~

MISC
CPU Z80A $5.29 ea.
CDP-1854A CE (L1ART) $4.80 ea.
16K RAM Expansion Kit

for TRS-80 Mod III $12.95/8

E"'- SUNTRONICS CO., INC.= 12621 CRENSHAW BOULEVARD
'='3~ HAWTHORNE, CALIFORNIA 90250

........... STORE HOUR S: Mon -Fn 9 00.... 106 JOpm - S.l. l o..mto 5pm
IN CALIFORNIA OUTSIDE CALIFORN IA TOLL FREE

SUPER SALE

FOR SALE

EPROM's ' · 7 8 up 5 0 up

2716 (5V, 450 nS) $3.95 $3.55 CALL
2732 (5V, 450 nS) 7.49 6.55 CALL
2532 (5V, 450nS) 8.49 7.55 CALL
2764 (5V, 300 nS) 19.95 CALL CALL

STATIC RAM
6116 P-3 (150nS) 6.50 6.30 CALL
2114L·2 (200n S) 2.10 1.70 CALL

DYNAMIC RAM
4164·2 (200nS) 7.90 7.49 CALL

(150nS also available) CALL

RESISTORS V.W, Y2W 5% carbon films 3Cea. NO
MINIMUMS. Cabinet assortments, 1% metal films.
Request details . Bulk pricing available. JR IN­
DUSTRIES 5834-C Swancreek, Toledo, OH 43614

THE Intell igence Library. Restricted technical se­
crets-booKs on elect ronic surveillance, lock­
picking, demolitions, investi gati on, etc. Free
brochures: MENTOR, Dept. Z, 135-53 No. Blvd.,
Flushing, NY 11354

MICROWAVE receiver system . Write: " Dealers
Wanted," Dept. RE, poe 4181, Scott sdale, AZ
85258 (602) 941-9395.

• Mast.rCharge N.Y. State 1ADD FOR SHIPPING AND IN SURANCE
• VlSA • COD r.ldents add to 1250.00 $ 4.50
• Money Order app roprtate $251.00 to 500 .00 . .. . . . •. &.00 ~~L.,-"
• Check ..I.. tax.. 50 1.00 to 750.00 8 .50
$25.00 minimum order 751.00 t01ooo.00 . . . . . . . • 12 .00
COD's extr8I (requl.... 25% depoatt) ove r 1000.00 •. • • • •• • . •• •• • • 12.50

Burglar/Fire Ala,rms

over 2009~
pr ts

free technic
and assista
ccrv (1
controls
alarm syste
passive infrareds
motion detectors
ultrasonic detectors
magnetic contacts
smoke detectors
vehic le alarms
accessories
remotes
tools

.......-...

Y TEKNIKA W IRELESS
REMOTE CONTROL
TV TUNER

$110.00ea _
Model 6301

~ REMOTE TV
~ CONVERTER ~~WlrelQssRemote Control " - . ~
40 Channels '-'-,:':. "'"4 or more , ,,-, ,-

139.95ea 125.00ea -
Model CTC5R

VIDEO SWITCHER

~
Model V 4801$29.95 ea.

l$> \ Flipaswitchtowatchaprogram on
- any channel, whilesimultaneously

recording a program on anycableI;Z3 I f~ or paylV channel - or 'lice versa
=~,,: ~ Plus,you can use your recorder's

programming featuretorecordlV
programs while you're away.

CIRCLE 73 ON FREE INFORMATION CARD

VIDEO CONTROL CENTER

ModelV 4802 $39.95 ea ~_Idk'~
Provides remote control accessof
all your Video,lV or Cable imputs
to your lV set or Big Screen lV
from one convenient location by
merely flipping a switch.

(f)
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6.95
6.95
6.95

1.99
6.15

17.00
11.50
' .99
9.25
2.25

11.50
1.35
9.99

11.00
3.99

295.00
395 00
510 00

54500
695.00

885,00

9.45

5.95
7.25
6.45

.69
1.44

.68
1.36

R.._

neeccee

""""""

TANDON
FLOPPY

DISK
DRIVES

Refer to our previous
OCTOBER ad for other
devices not listed here.
Active is your one stop
source for the widest
variety of electronic

components. Contact us
for devices not listed and

for volume quotes.
Unless superceded next
month, the prices will

remain valid for 60 days.

20% OFF
THE SIMPLE SOLUTION

TO I.C. SELECTION
1982 I.C. ASTER

DATA BOOKS

150' 8YTE SINGL E SlOW DISC DRIVE
; 00' BYTE DOUBL E SIDED DI SC DRIVE

l000K BYTE DOUBLE SIDEDt96TPIl DISC DRIVE

SOOK BYTE SINGlE. SIDED SLIM LINE
1600K BYTE DOUBLE SIDED SLIM UtilE

b 4M BYTE WINCHESTE R HARD DISC

..

• Deluxe 3500 Page 2·Volume Set
• 55,000 I.C. Devices
• 150 Manufacturers
• 2400 Complete Data Sheets

from 62 Manufacturers
ORDER BEFORE NOV 30/82 AND

RECEIVE A 20% DI COUNT
OFF THE ALREADY LOW PRICE OF

$49.95
TEXAS INSTRUMENTS

1.20
1.10
1.10
3.25
1.30
5.20

12.95
12.95

L.E.D . LAM1 'o .15
.35
.35
.51
.68
.68

2.75

Texas

Instruments
l eC 4112 TTL Data Bool<
icc ';)772 TTLSupcemem
lee 4131 Trans and DIOde data book
l eC 4410 OPIC trectrcncs data.book
l ee 4350 VOltage Reguldtor Handbook
lee .1041 Power Data 8001<
lCe 4163 low Po¥. er SChottky

tgg :1~~ ~ ~::~ryS~po rt Data
lee ~1 PSI·Polilf 81
icc 5921 Interface ClfCUlts Dat.1
lee 4781 unearContrOl

I.C. SOCKETS
DUAL·IN·LINE ~ DUAL·IN·L1NE

. LOW PROFILE~fl WIRE WRAP
I.C. SOCKETS~ II1

1
I.C. SOCKETS

Con l cl c. l~ PTice Contacts Pnee • 1 Contacts Prltl Comacu Price
08 12 20 20 ~ 08 34 20 81
1.1 .14 12 22 14 .52 22 as
16 16 2.1 24 16 55 24 97
lIS 18 28 28 18 57 28 1 19

-10 40 40 171

3,95 IF YOU'RE STILL LOOKING FOR THE
4,50 BEST DISK DRIYES, YOU'YE FOUND THEM

2,85
2.25

Reduced 4.40
5.95

Reduced8.45
Reduced 5.05

~: ~~ I---"";;:"'-';'::'-------~_"":'~

5.45 8224
Reduced 8.95 8226

4.45 8228
6.95 8251A

34.95 8253
28.95 8255
9.00 8257
2.25 82:;9A

UART'S
AY3-1015A I S1602P
AY,-1013A

803,
8039
8080A
808, A
8086
8748
815,
8218

EeL RAM
10414DC I HM 2510 5,95
256 x 1 BIT FU LLY DECODED 15NS 16 PIN

6,95
4.65
7.95

10,85
9,95

C2532

C2732

435
4 50
1.95

l :~ 1145
1.45
395
3.95
2.40
295

119 5

.14
,14
.14
,15
.15
.15
.15
,15
.15
,15
,15
.15
.15
.15
.15
.15
,15
.15
_15

.21

.21

.18
,11
.11
.18
.18
,19
.15
.15
.16
,15
.15
.15
.15
.15
,15
,15
.15
.15
.15

-5

7J HC2~ 4N
7 .1 HC2 .l 5 ~;

] 4 He259/'o,
7~HC273~

74HC365'•
7.1HC366N
74HC36n •
74HC368N
7JHC373"j
l JHC3731..j
7J HC3 75 ~';

7 4 HC390 ~,

7.1 HC39Y.

PN1ZZ1A
PN2369A
PN2907A
PN3563
PN3~15

P~~ 3567

PN3568
PN3643
PN3644
PN3&!5
PN41 21
Ptll4248
P~~4 249

Ptll4 2~
p~~-I 27)

PN4888
PN4916
PNJ916·)
PNJ91 7

MPSA64
MPSA65
M

1.15
1.Z5
2.75
1.15
2.15
1.95
1.95
2 15
4.50
4.50
1.95
1.95

.39

.36

.21

.21

.28
,29
.33
.2'
.2'
.35
.35
,14
,14
,17
.16
11

. 17

.2'

.16
,14
.24
.1'
.15
.21
21

,16
.19
.10
.10
,10
.10
.19
.29
.27
.18
.32
.39
.BO
.19

7.1HCHi3N
74HC10.lN
74He166N
7JHC174N
74HC175N
74 HC1 92 ~

74HC1 93t11
7JHC194N
74HC240N
7JHC2.11 t11
7JHC24 2N
74HC243N

"MPSA~6
MPSA63

MPF102
MPF103

01
05
06
10
11
13
14
18
zo

T1S7~

lIS90
T1S91
lIS91
T1S93
lIS96
TIS97
lIS98
TlS11 1

1NS086·5089
1N51D9·5110
1N5119·5111
1N5213
1N5216
1N5117
2N54oo-5401
1N~449
1N55SO,5551
1N5770
2N5771
1N!>8>0
m5831·5833
1N59615 911

1.15
1.15
iiI
r.se
2.20
1.Z0
1.10
1.45
1.45
1.25
1.Z5
2.25

74HC74N
74HC76N
74HClom
74HC138N
74HC139N
74HC1SHoj
74HC155N
74HCIS7t11
74HC158N
74HCl60tII
74HC161t11
74HC1 62t11

1.15
.30
.29
.55
,17
.36
.35
.36
.35
.35
.35
.19
.25
.25
.17
.32
.45
.19
.25
,46
35
.67
.75
.11

1.50
LSD
2.25

.•3

.16

.10

.61

.65

.65

.59

.14

.14

.16

.20

.20

HIGH SPEED CMOS

4126

·3906
·4902

6.
6'

.6'

.6'

.6'6.

.6'

.6'
75

.75
1.60
.65

31
44

1.25
. 1

2 25
125
1.25
3 96

48

1N30~

1N3055
2t113702 ·3711
2 ~j3771

2 ~ 772

2N404A
1NI97
2N718A
2",918
2~~930

2NI613
2~4 1 7 1 1

2N1893
1N1I01
2t112218A
2N2219A
2NmIA
2N2222A
1N
1N

ACTIVE ELECTRONICS IS A DIVISION OF FUTURE I
ELECTRONICS, ONE OF THE WORLD 'S LARGEST

FRANCHISED DISTRIBUTORS . WE ARE THE SOURCE, I
THgu~~I~~EC~~~~~lf~~&D~~~T8~YM~~~~~AL~OP II

OVER $40 MILLION IN STOCK.

74HCDDI.
74HC02 ~1
74HC04N
74HC08~j

74HC 10'.
74HC ntll
7JI'1C20N
] 4HC2IN
74 HC27~
74HC32~;

74HC42t;
74HC51N

LINEAR IC 'S
337UC 1.65 723PC .42 2240PC 1.39 I
339PC .•8 mpc 1.15 3301PC .56
3~81C .44 739PC 1.65 3403PC .96 I
380PC .96 741TC .32 4136PC .96
393TC .54 747PC .52 4151TC .96 I
~~~TC .17 776TC 1.36 N8T21N 1.36
~~IPC .56 14 ~81C .31 AM16LS31CN 1.15
~671C 80 1488PC .64 AM16LS31CN 1.25 I
]09HC .48 1489APC .64 UlN2003AtII.96

2211PC 2.95 Ul N2()()JAN .96
KC=T03, UC=TOZZO , HC= T05, TC=8 PIN MINI OIP, N " PC =DUAL IN LINE IC

301Ai e
aonc
309Ii.C
31lTC
317"'C
317UC
31STC
3231\e
32JP(

74FOOPC 74F20PC 74Fl!l7PC
74F02PC 74FllPC 74Fl!l8PC
74F04PC 74F64PC 74F182PC
74F08PC 74Fl38PC 74F241PC
74Fl 0P<: 74F139PC 74F243PC

74F257p(

9 300 SERlE
930lPC 180 9311DC 2.16 93140(; 3.94 9370PC
930~PC 1.60 93160C 3 16 9334PC 3 96 9374PC

9368PC 1.50 93S160M

OS

14LSOO"
74LS01'"
74LS02'~
74LS03N
741S04N
74 LS05~i

74 l S08~1

74lS09 N
74lS10N
74lS11N
74lS 12N
74lS13~1
74lS 14"4
74lS20N
74lS21N
74LS16N
74 lS30~.

74LS31N
74lS38N

TRANSISTOR SPECIALS

JOOl 2£1 Jon 2£1 4OJ; 105 -l081 26 4 ~32 12 0
J002 2£1 J024 7S JO.\9 55 ': 08~ 66 JS39 90
.1 006 99 .1025 2£1 4051 90 J093 .70 J ~ .l 3 1 65
-1 009 46 .1026 195 40S2 95 .1104 3 75 JSS3 553
-1 011 26 Jon so JOS3 95 .lSl 0 99 JSS6 .75
4012 .25 .l028 75 4060 1 00 4S11 .90 JSS2 92
-1 013 51 4029 90 4066 34 4S12 90 JSSJ 65
4014 83 4030 65 J068 34 ': ~IJ 1 99 JS8S 81
401S 83 -1033 2.70 4069 26 ':Slb .99 7-1C8S 1.45
4016 47 4034 2 20 4070 26 4S1 9 75 74Cl07 .75
4017 90 403S 1.10 4071 26 4S20 85 74C1 61 1.20
4018 SO 4040 95 4072 .26 -IS22 1 20 ]4C163 1.20
4019 65 4().4 1 90 4073 26 4S26 1.50 7JC113 1.60
4020 94 J()43 90 407S .26 4527 1.20 74C193 120
4021 .12 404' .17 4076 .90 ' 518 1.07 8OC97 89
4022 .95 4045 .99 4078 .32 4518 1.07 BOC98 :69
SPECIAL OFFER - 10'10DISCOUNT ON $100 ORDER OF CMOS

15'10 DISCOUNT ON S2SO ORDER OF CMOS

Sat: 10:00 a.m.· 4:00 p.m. EST

z
o
<ms::
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m
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ANIK noise filter eliminates unwanted audio noise
from Canadian Sate llite fully asse mbled and
guaranteed. $65.00 & $2.00 shipping. ARK ELEC­
TRONICS, P.O. Box 5689, Toledo, OH 43612

FOR SALE

MARCONI Wireless Telegraph Co.-Authentic,
historical stock certificate suitable for framing.
$29.95. Satisfaction guaranteed. Free information:
TARLEN ASSOCIATES, Box 7554, North Kansas
City, MO 64116

MICROWAVE TV downconverters, downconverter,
power supply boards, antenna cookbook, with de­
tailed plans. $20.00. Parts: downconverter. $15.00;
power supply. $15.00. MICRO ENGINEERING,
Box 17231, Minneapolis, MN 55417

YES! y ou ca n save up to 90 % on
a computer for home or business
$150 . 0 0 buys a 4 MHz Z80A with

64KB & a real Fron t Pan el
$200.00 for a 24 x80 CRT and t he

list goes on-AID, D/ A, etc
Send for TREE BROCHURE TODAY!

Digatek Corporati on, Sui t e 160
2723 West But l er Drive
Ph oeni x AZ 8502 1

ROLL-YOUR-OWN TECHNOLOGY AND
SAVE A BUNDLE

THE Protector cleans and prevents dust build-up'
on all your electronic equipment. Protect your in­
vestment with our anti-static silicone shield. $4.95
includes shipping. REEN CORP., 1241 NW Eighth
Avenue, Miami, FL 33136

HP608B signal generator 10MHz to 400MHz,
$195.00, Tektronix 545 scope with 53/54 plug in,
$195.00, with dual trace, $230,00. JIM'S 2·WAY
RADIO, Box 314. Panaca, NV 89042

MICROWAVE a nten nas 210 0-26 00 MH z,
downconverter probe, 18" parabolic dish 50' cable,
power supply: 6 month warranty. MDS ASSOCI­
ATES, 2709 Valecrest Roact- Minneapolis, MN
55422. Just $139.95

ATIENTION: Color computer users. Coco software
and hardware catalog. Send SASE to SPECTRUM
PROJECTS, 93-15 86 Drive, Woodhaven. NY
11421

USED parabolic antennas 6'-8 '- 10' diameter.
From commercial installation. Suitable for satellite
reception. Best offer takes them. Call (216) 647­
5827 or (419) 746·2378

FREE speaker catalog! Woofers, mids, tweeters,
hardware, crossovers, grille cloth, plans, kits, in­
formation much more. Discount prices. UNIVER·
SAL SOUND, Dept. RE, 2253 Ringling Blvd., Sara­
sota, FL 33577 (813) 953-5363

TRANSFORMERS
120 volt ~

pri maries~

5 .6 VOLTS 01750 MA $3.00
6 VOLTS 0. 150 mA 51.25
12 V.C.T. o' 500 mA 52.50
16.5 V. o' 3 AMPS $6.50
18 VOLTS .. 350 MA $2 .00
18 VOLTS 01 1 AMP 54.50
18 V.C.T. 01 2 AMP $5.50
24 VOLTS 01 250 mo $2 .50
28 VCT 01 3.6 AMP S6 .50
35 V.C:r. 01 1 AMP $3.50
42 V.C:r. 01 1.2 AMP $4.50
65 V.C.T. 01 2 AMP $5.50

L.E.D!s tSTANDARD JUIiBO
DIFFUSED

RED 10 FOR $1. 50
GREEN 10 FOR $2 . 00

y:t~o;H~ORFO~ ~2D0"

~
5 VOLT OPERATION ~

RED JUMBO SIZE
2 FOR $1. 70

BI POLAR LED
2 FOR 51.70

SUB III~LE D RED

.0 78· X .088· 10 FOR
20mA 0.1.75. $1.00

200 FOR 518 .00

LED HOLDERS
l1oIO PI ECE f1JLDER e ~
FOR Jl.M6O LED C
10 FOR 65¢ 200 FOR $ 10 . 00

BLACK LIGHT
(ULTRAVIOLET)

:t .-.
G.E • • F6T56L $2.50 each

AUTOMATIC
RECORD CHANGERMINI I!I!I!I

~
• B.S .R. ~L C136R/C/3

~~ " PLAYS 33/4 5/78 RECORDS
~ ,: MINI SIZE : 8 1/ 4" X 12"

~ INCLUDES [XJ5T COVER I>NO
. PLASTIC CASE (NOT PICTUlEO )

WITH FRONT CUT OUT TO FIT
117.50 each STEREO UNIT (NOT INCLUDED) .

BLACK PLASTI C ENCLOSUlE
ADJUSTABLE HEIGHT FRCIoI
1.6311 TO 2.9311

; WIOlH
6 .85 "; DEPTH 8". BUI LT­
IN STI>ND OFFS FOR P.C .
60ARDS• •FRONT I>NO BACK
PNoELS NOT I NCLUlED • •

$5 .25 PER CASE

• YDC RELAY
MINI ATUlE ~
D. P.D . T.
3 PM? CONTACTS
FWU ITSU I FBR32ID0 06
$1.7 EA 10 /16. 00

PAC-TE C

SERIES c:~~~~~rJ

4PDT RELAY
• "pln ol ,l. I• 3e mpconlec ls
• 24 'foi ld.C: , Of

120 '1011. c . C01I l,
• Us.o bullully ' ellM

$ 1.70 EACH
SPKily co il yolt 8ge
L.a." GE QUA-HTm ES AVAILAB LE

SOCKETS FOR REL....y soc !Ie'"

•

MITSUMI
MODEL UES- A55
VARACTOR UHF

TUNER
FREQ R.t>N:;E

470 - 889 ffiZ
I>NTEr-tolA I NPUT

300 Off<S
$25.00 each

10 for $ 220.00

TERMINATES TO FLEXIBLE
CABLE WITH CONTACTS ON
. 100 CENTERS. EDGE
CCN'£CTOR I NCWDED• • •

$4.50 PER KEY6OARD, CASE,
I>NO CONNECTOR• • •• • • •• • •••

JOYS~TCKPRECI SION
DEVICE... • •
C~TA INS It- • e 0

50K CENTER
TAPPED ALPS
POTS.$4.75ea I

YARACTOR
DIODB8

B8-103 3 FOR~. OO

~
100 FOR $30. 00

MV2205 3 FOR $1. 00
100 FOR $30. 00

CfJ
o
Z
o
C[
f­o
W
-l
W

o
o«
C[

RECORDS-tapes ! Discounts to 73%; all labels; no
purchase obligations; newsletter; discount dividend
certificates; 100% guarantees. Free details. DIS­
COUNT MUSIC CLUB , 650 Main Street, PO Box
2000, Dept. 3-1Hl2 , New Rochelle. NY 10801

PICTURE tube rebuilding equ ipment-we sell
and buy new and used equipment. Free training.
ATOLL TELEVISION, 6425 Irving Park.Chicago, IL
60634, Phone (312) 545-6667

NEW color computer joystick. Has brush aluminum
knob, hairtrigger firebutton. swivel type stick action,
extra long cable and LED power indicator!$39.95 +
$2.00 StH. SPECTRUM PROJECTS, 93-15 86
Drive. Woodhaven, NY 11421 (212) 441-2807

ULTRA violet curing inks and coatings available for
appli cation on plastics, metal, electron ic com­
ponents, optical fibers, paper, etc. Expert formulat­
ing, consulting, and manufacturing to your specific
needs. Call or write: ULTRA VIOLET CURABLES,
INC., 132 Wyman Avenue, Huntington Station. NY
11746. (516) 423-5032

WANTED
INDUCTION heating RF generator2 to 7M Hz. 1t05
KW with power supply. (216)255-7800.BRENNER,
7921 Mentor. Mentor, OH 44060
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Unit Unit
64K DYNAMIC RAMS Price Z80A Price

4164 150ns 7.50 l 80A CPU 5.50
4164 200ns 6.50 l 80A CTC 5.50

l80A PIO 5.50
16KRAMS l 80A DART 15.00

4116 150ns 1.75 l 80A DMA 20.00
4116 200ns 1.50 l 80A SIOIO 20.00

l8 0A SI0/1 20.00
STATIC RAMS l8 0A SI0/2 20.00

2016P 1 100ns 7.00
2016P 150ns 6.00 8000
6116P-3 150ns 6.50 8035 5.50
6116LP-3 150ns 7.75 8039 6.00
211 4LC-3 200ns 2.00 8080 6.00
211 4LC-1 300ns 1.50 8080-9 5.00

8085 6.00
EPROMS 8155 6.00

2716 450ns 3.75 8212 1.50
2716-1 350ns 6.00 8216 1.50
2732 450ns 5.75 8243 4.00
2732A-2 200ns 11 .00 8251A 4.00
2764K 250ns 15.00 8255A-5 4.00
2764-4 450ns 13.00
2764-3 300ns 14.00
2532 450ns 6.50
2564 450ns 13.00

• MINIMUM ORDER : $25.00 MONARCHY ENGINEERING, INC.
380 SWIFT AVENUE, UNIT 21 PO BOX 5517

• VISA & MASTERCARD SO SAN FRANCISCO, CA 94080
ACCEPTED (415) 873-3055

• PLEASE CALL FOR QUANTITY PRICING.PARTS100%GUARANTEED• PROMPT DELIVERY
• CALIFORNIA RESIDENTS ADD 6%SALES TAx/SHIPPINGCHARGE $3.00 UNDER3 LBS.

·QU~LlTY SATELLITE
· PRICE
·PERFORMANCE
Tun ab le A ud io Demodulator - Tun es from
5.4 to 8.2 MH z. Swit ch able 5 KHz. lP fi lte r for
Canadian birds. Varactor tuni ng d iod es
included. Use two for M TV.
Bare Board (M 81-020B) • • • • • $24.95
Two Board s (M 81-D21B) • • • • • $39.95

Canad ian Aud io Descrambler - Takes the
norm al aud io output from yo ur receiver and
decodes the ' chirping' sub-carriers heard on
Anik AlB,
Kit (R81-01OK) • • • • • • • • • $59.95
Assem bled & Tested (R81-010T) •• $94.95

NEW! Can adian Audio Filter - A very shar p
low-pass fi lter des igned to rem ove the
'ch irp ing ' f ro m th e Canad ian aud io .
Ki t (R82-020K) • • • • • • • • • $19.95
Assem ble d & Tested (R82-020T) •• $29.95

Developed for high performance
in weak signal areas.

Discrete 70 MHz PLL - Repl aces NE 564vide o
de mo du lator w itho ut th e need for an ECl
div ide r (70 MHz I.F.). Guaranteed tr ackin g to
85 M Hz. Wide bandwidt h. l ow er C/ N,
redu ced 't eari ng'. May be rem ot el y tun ed .
Kit (M 82-010K) • • • • • • • • • $124.95
Assemble d & Tested (M82-010T) • • $159.95
All pri ces includ e complet e and co mpre hensive
do cum ent at ion , U.S. po stage & handling, For

over seas postage & h.Jndling, ad d $2.00.

P.O. Box 1656
Kodiak, Alaska 99615

(907) 486-5118 ,....-...M--_
(907) 486-6215

~igiCom Engineering, Inc.

DISCOUNT TEST EQUIPMENT
LOWEST PRICES AND IMMEDIATE DELIVERY FOR OVER 40 YEARS

KEITHLEY B & K FLUKE

8062A

$229

3,., Digit'll
Function s '
0.1% DC Ac­
curacy >

Safety
Designed
Test Leads

8024B
1479BP

$882

Dual Trace 30 MHz Trig­
gered · 11.7nS RlseT ime
• 5mV/cm Vert ical Sen­
sitiv ity • Probes' More

1405

$285

5 MHz 3" Scope'
10mVIDivisi on Verti cal
Sensitivity' More$229

4,., Digit •
0.05% DCV
Accuracy •
5 Functions

135

$122

3,., Digit . 5
Functions'
0.5% DCY­
Accuracy

130

CALL TOLL FREE

800 535-9593
LOUISIANA TOLL FREE 800 462·9520

i1
All Features
of LX303 •

i .DOD Auto Dec·
imal • Low

. " Batt ery In­
di ea tor •
Diode And

, Tr an s it o r

Test $96$91

3,., Digit ·
19 Ranges
And Fun c­
t ion s • Auto
Zero· 1%
DC Accuracy

HICKOCK
LX303 LX304

LBO 524L

i

New Model • 35 MHz
Dual Trace' 0.5 mV se n-

sit ivity ' More $1206

LEADER
LBO 522

-.
~~~ ' # . : -;,

New Model ' -20 MHz
Dual Trace' 0.5 mV Sen­
sitiv ity • More $740$162

3,., Digit· 7
Functions ·
29 Ranges'
0.25 % DC
Accu racy •
Drop Proof'
Water Proof

BECKMAN
TECH 310 HD·100

WM. B. ALLEN SUPPLY
1601 Basin Street, New Orleans, LA 70116
~ Over 70,000 electronic items ~
~ In stock for immediate delivery. ~

i r"'''·'_ Functi ons·

(f). . 29 Ranges'
0. 25 % DC

. ' Accuracy

$135
(/)
o
Z
oa:
t­
O
W
...J
W

6o
-ca:
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DISCOVER THE GREAT INDOORS! START APROJECT
WITH LOW-COST PARTS FROM RADIO SHACK

=D.

Semiconductor
Guide I

I
f
r~~~~
p

Over 250
Fact-Filled
Pages ..

I

Lists over 80,000 semiconductor
types and their low-cost Radio Shack
equivalents-this book can save you
time and money! Also gives details
on Radio Shack ICs, SCRs, LEDs,
diodes and opto devices , valuable
replacement tips. 276-4006 . . .. 3.49

349

NEW!

By Forrest
Mims III

249

Practical
Circuits
Using
Linear
And Digital ICs

Over 300,000 copies of the first edi­
tion in print! Now, one third of this
book is revised to give you more
easy-to-duplicate circuits and usefui
data. "Graph paper " form at with big
schematics, tips for beginn ers.
276·5002 . . . . . 2.49

Engineer's Notebook
II

Deluxe Enclosure

795

Now That You
Have It Working . . .
Dress up and protect your specia l
project! Features distinctive two­
tone coloring, end panels of ABS
plastic for easy dril ling, interna l
slots and standoffs for PC boards,
self-stick feet. 2' /4 x 5 X 5' /4" .
270-218 ... .. 7.95

Ceramic IF Filters

99: NEW! NEW!
Pkg . of 2

lAlSFE 10.7MA5-A. 10.7 MHz FM
IF. Ideai for CB-to-l0 Meter FM
mods. 272 -1301 . . . . . Pkg . 2/1.99
[ID SFU 455-A . Replaces 455 kHz
transformers. Simplifies receiver
~ojects . 272-1302 2/99 c
~ CSB 455-E . 455 kHz Resona­
tor. Great for BFOs, IR remote
control. 272-1303 2/1.99

~ 2495 NEW! rnJ 995 NEW!
lAl UES-A56F UHF·TV Tuner. Compa ct, very sensitive and stable- great
for adapter projects, replacement and conversion to 450 MHz ATV band .
No moving parts-tuned by 0 to 28VDC control voltage. 75-ohm in/out.
12VDC. With data. 277 -220 .. .. 24.95
[ID UM1285-8 TV RF Module. Mini TV modu lator for use with computers,
video games, VCRs, video enhan cers and adapters. Accepts color or b&w
video, line-Ievei sound. VHF ch. 3 or 4 output thru phono jack. 6VDC. With
data. 277-221 . . . . . . . . . . . 9.95

Varactor UHF-TV Tuner & TV RF Modulator
• High·Performance Designs
• Brand New-NOT Surplus219

12V Panel Lamps

189 NEW!
Pkg . of 2 4 " Leads

Snap-Ins for ' /2" dia.
holes. One amber, one
blue.
272·335 . . Pkg. of 211.89

2716J-8 . 16,384 bits. 2048 x 8.
UV (ultraviolet) erasable . 450 ns
access . Low power-525 mW
max. 276 -2507 6.95

Neon Panel Lamps

Four-Fuse "Block"
30A Per
Circuit NEW!
219

Ideal for car use-accepts
'/4x 1' /4" fuses and spade
connectors. 270-742 2.19

One Red, NEW' Pkg . of 2
One Green •
Built-in resistors for 120V use.
272-708 Pkg. o f 2/2.19

NEW! Single-Supply
EPROM

695

z
o
<m
5:
OJ
m
:D

Only · 199

For digital and low
current circu its. Great
alternative to unrel i­
able jumper wires and
costly panel switches.
Mounts in 16-pin DIP
socket or on PC board.
275-1301 1.99

Eight-Position DIP Switch

Mercury Switch

Recording Adapter

119

SPST glass bulb switch is gravity actuated.
Use as a position sensor in hobby project s and
model railroads. Also great for auto tamper
alarms, automatic hood and trunk lights . Rated
5 amps at 125VAC. Style may vary.
275·027 .. . 1.19

Phono Plug to Mini-Phone NEW'
Jack Signal Reducer. 40 dB •
attenuation lets you tape
from line-level auxltape out­
put of stereo systems di­
rectly to mike input of
portab le cassette record ­
ers-without disto rtion!
274-300 1.99

595

!!iJ V130LA 1OA. Protects 120VAC equipment from
damaging power-line voltage spikes. Fast response.
Easy hookup. Data and application notes inc luded.
276-570 . 1.59
rnJ EMIIRFI Filter. Keeps RF interfere nce from entering
sensitive equipment through power line- or entering
power line from equipmen t. 5A at 120VAC. U.L.lCSAI
VDE approved. Simple to install. 273·100 . . . . 11.95

lAl Xenon Strobe Tube . Extra bright! Long-life
tube is ideal for photo or light -show use. In­
cludes data and suggested circuit.
272-1147 3.69
[ID4kV Trigger Coi l. Use with above. Requires
200·300VDC primary source. 272-1146 . ... 1.49
[g Photoflash Capacitor. 500 microfarads.
Rated 330VDC. 272 -1148 5.95

Rx for AC-Line Gremlins
MOV Transient NEW'
P~e~or •

Strobe Tube & Support Parts
NEW! NEW!

ltadl8/haeK

249

195 NEW!

NEW!
Demands attention, yet draws
just 12 milliamps at 12VDC. Per·
fect for battery powered security ,
replacement in clock radios and
more. 3.0-20VDC.
273·065 2.49

295 NEW!

Boards for IC Projects

PC-Mount Piezo Buzzer

lAlTwo-S ection Grid Board, Each section has
750 contact points, indexed with letters and
numbers on both sides -really speeds wir ing
and reduces errors . .100 x .100 cente rs for DIP
ICs, sockets and headers. 276-161 '2.95
[ID IC/LSI Board . Ideal for projects using LSI
ICs up to 40 pins. 750 contact points, indexed
on both sides . DIP centers. 276-162 .. .. . 1.95

17 .5 x 4.5mm Oia .

A DIVISION OF TANDY CORPORATION • OVER 8500 LOCATIONS IN 80 COUNTRIES
Retai l prices may vary at individual stores and dealers
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14HC243 ,. 2.19
14HC251 " 11 1.19
l"HC2ll6 14 .99
14HC21O 14 " 9~
14HC313 20 395
14HC374 2tI 3 9~

14HC5-33 20 395
74HC534 to 395
1"HC407~ 14 . 1~
14HC4538 11 29~

T"HC"543 11 " 95
$tlld $.3DlorDIl.SIIMt.

CI.405PrKts1onTItNf . •• . •. •• 14 9~

5t09'l'l'<I1chCfllp.XTl . •• •• .• . • • ••19 95
3YtO'gdA/0( lCDDr1vtI .. . . . . . . .. 9 95
IC.CUcurtBoard .O'.plly . . . . 3495
3'hOlgoltWO(lEDOtMI) . . . . . . . 11.~

ic . ClrcurtBo&td . ()IWIly 29~

3'h Ot9rtAlO lCODt. HlO. . . . . . .. . . . 115 is
3¥!I)g1IAlOlEOc.• . HlD. . . . .. . .. 15 95
lowB¥1ItyVOltlndlCllllf .. . • • . . 2. 2~

U Ct.lQ5LEOSloP'lUlchlTlI'nIf • .• 12.95
24 Stopwatch Chip, XTl 14 9~l' TOt'IIGllwltor . 4951. TtnlGeroIfllorCI'lIp. XTl •. . • • .1 .iS
14 OKfIl1ot Contnlrllf.. . .• . . • •• . 5 9 ~

14 Freq.CounltfCIIIp.XTl . •• . . 7.~

11 5ewf101Cad1Counler 1595
I ClOClI:GenIr<ltor ••••• • .3.95
U 4fl1llC. CUOSStopwatcnCKT •.•.. . •• 1395
U 4 hllC . Stopw<ltdl ChIp. XTl.. •. •.. • . •• • • . . . lU5
II 8 [)gItUnfY . CountIfC,A ,29 95
21 I Digtl FI"1q . CounlrrCA , 24.9~

21 8 Olgd: Freq.'Counler C C.. . . . . . . . . 19 9~

21 4 0igIt l EOUp/ Down ColInl... CA. . . ••. ..• •••• 10 95
21 "DIgit l EOUp/Oown CounltfC.C. . 11.95
411 lCO"¥! [)lgttUp Countu DRI .. 1 0 .9~

4tI IDiigftUrW .CouMttr. . .... ••. 2995
411 5 FII~t.onCClUnttfCIlIp .XTl . • ••• . 14,95
1. CMOSllinProg Tlmer/Counl" . . "95
• CM050M0I·by-25& FIC TIMf . 225
" Ct.l05BCOProg . T"",r/Counl... 500
11 CMOS BCD Prot Timlr/COUnt... . 5 2~

I Ct.lOS ~~~ nn... . .. 1 . 4~

14 Ct.105~5Hmtc . . " 220
I CN05OPAmpComPlrllor. .•. .. 5t.l"l' 2.25
• Ct.105OpAmpExt ,CIl'M'. 5MV 295
I CMOSDualOPAmclComp_. .. .. . .5MV US
11 CI.405 TnOpAmpComp, 10"1"1' 53~.

14 CI.405/MdOpAmpComp. .. 10MV 1,50
14 CMOSlMdOpAmpComp. • . •• •. •.• . • •. 101.4"1' 750

1~ :~~oa=':l« : " : : : : : " : : : " ' : ' ..... j,~
15 t.lononthIClOD¥llhmicAmp 16,95

5OppmBlnd-GAPVDllRtf,0I0de . . . . 250
• VDltRlf/lndQtor a5
24 VoII~/lndlCllllr 295

1t1311lt1rtIDltl . Hk( l:15lp.;nI . . . •. . . •• . . . st."
14 .35 14C221 11 1.95
14 .35 14C240 1Il 195
14 29 .. 5 4 14 1,39 14C2« 20 1.95
14 . 3~ 14CtOl 14 lJ9 14C373 to 249
14 3S 14C151 11 2.019 14C314 20 2.49
14 .~ l"Cl54 24 3 49 14C901 14 ~

~: .~ ~:~n~ ~: U~ ~= ~: ~ .
14 .39 14C1111 " 1.19 14C~1l 21 I~
11 1.39 74Cl62 11 1.19 14C912 U 195

~ : 1 :~ ~:~ ~~ 1: u; ~:g~n ~: ~:~~
14 .69 14C113 11 .79 14C922 l ' 4 49
11 1. 9~ 14CH4 11 1.19 14C923 20 " 95
14 39 14C17~ 11 1.19 14C925 l' 5.95
11 S.9~ 14C19~ 11 1.49 14C9215 11 5 9~
14 1.19 74Cl93 11 169 8OC9~ 1. 39
14 1,19 14C19S" 11 139 SOC91 11 39

l 660CPA
I038CCPD
I04ICCPE
I069CCQ
lZltCPA
/l212CPA

70451Pl
704~EV/Klt·

7106CPl
T106EVIlW
1107CPl
7 1 0 7EV/~·

l1 1I5CPI.
l111CPl
7201lU5
7205IPG
72'l&V /KII "
72O!CJPE
l206CEV/KIl·
1201AJPD
1207m/Kll"
7208IPI
1209IPA
12151PG
1215EV/Klt·
72115AUI
1216CIJI
1211501PI
1211Ul
7211AIPt
12241Pl.
7226AUl
1226AEV/KI\·
72401JE
1242UA
12501JE
72<OUE
lS5-SIPA
75561'0

A

PR~~:;'C" 74HC High Speed CMOS
14HCOO 14 .15 14HCl38 ,. 1,"9
14He02 14 .15 1.HC139 , . 1.49

· 74HCU04 14 .15 7"HC141 1. 1.1,
74HCGII 14 .15 1"HC151 " 1.19
14HC10 14 .15 14HC1Sl , . 1.19

~:~~ ~: 3~ ~:~~~r, 1: t~
W IC1" 14 .~ 14HC164 14 1.19
74HC1~ 11 . ~ 74HC114 11 1,39
T4HCII-ll 14 99 14HCH S 11 139
Wft t09 11 1,39 14HC242 14 2.19

·14HCUlHis unooN.rld. Altol.lI«Ufloo lfltfd

"'0014C02

"''''74C08
14C10
14C14
14C20
"C30
"'"74cn
14C4I
14C73
74C14
14CI~

"'"74ClJ9
14C90
14C93'

",,<'Programmable Array Logic (PALS)

......

Spec Sl>eet. - 30Ceech

~r;tE51~ j~~~~of~A~uLOG

ht1 H•.
1103
" 27
4 1 1~'2

4116/r1·3
4116/ri1 ·"
4184H·150
4164H·200
"'1.152151
t.lM~2152
MU~2TO

t.lM528O
MM5290-2
MMS290-3
"'M5ztO."
MM5291-3

1101 11
2101 22
2102 15
21102 15
2111 1.
2112 11
211" 1.
211"l 11
211402 1.
211"l-2 l'
2141·3 l'
2141 11
2141 11
TM$4044 , .
TM5"04~ , .
5101 2Z
I.4M5251 "
H1.41511151'·3 24
HMll1&-4 24
H1.461115lp·4 24
14/19 11
'''C92O n
14C921 11
1"C929 11
74C930 11
1"5189 11
745200 11
1"5206 11
74S289 , .
lZ510 "
azS2S 15

'lOlA
2701
2108-5
TI.452516
T1.452532
TM52564
11.4521111
21111
21111·1
2132
""0MM2164
MM2764-J

510.00 Minimum Order - U.S. Funds Only
Csllfornls Resident. Add BY,% Slle. Tl x
Postage - Add 5% plu s $1.50 Insurance
Send S.A.S.E. tor Month ly SII, s Flyer! Prices Subj ect to Chsnge

Jel\!J1rcoB·
1355 SHOREWAY ROAD, BELMONT, CA 94002
PHONE ORDERS WELCOME - 415 592·8097

For Socket Required. See Column Afte r The IC Pert No. i l

WIRE WRAP (GOLD) SOCKETS
' -I ,.... ' ... m LEVEL #3 ,., 1D-1t ,... m.... " .,. .U .13 . ... ww ... .Il ...

14 /IiI l P' .17 .15 .U 10 "' WW .15 .12 .51
lI p11lLl .1! .17 .11 14 p1ll WM .15 .12 .51
1. pin LP .21 .,. .23 l l pb1 WW ... ." .11,.... " .30 .27 .25 l l p1I1WW ... .15 .7!
U piIILP .J1 ... ... 2Dplll wti 1.0' 1.15 .11
~4 pill lJ' .>3 .30 ... 22 pil1n 1.21i 1.n 1.15..... " ... .37 .n U pillWW ,... 1.23 1.11

" ... " ... ... ... 21,. . Ut 1.5• 1.45.. ... " ... ... ... " ... WW 1.15 1.75 1.11
- ~.II Standard Tin I: Gold Allo Annab le - 41 pi1WW ,... 1." 1.71

CIRCLE 79 ON FREE INFORMATION CARD

---MICROPROCESSOR CHIPS---
IlIrtN • •• !'Ill. ftltldlell I'rke

CQP1!02 oUI CPU $99~
21150 '"' MPU " .. " .. 14.95

~=tOC :: ~~"i~.::~J~:.'::;,~r) . 1; .~
MC6&OKP 4tI MPIJ w/Clotkand RAM .1.95

41 MPIJ- I-bIIII5MHzl U5
: ~~'1~~=till)2Ibts ,lWn) . ~ ;;
'"' CPU(64by1nP.At.l j . . . .. . 11,95
'"' Cl'tlw/BilICt.llCllllnt.rpftl.t 1495
4CI CPU . 595

- - Z80. Z80A. Z80B. Z8000 SERIES - -
leo 4CI CP\J(MItJIaOHK18OC)2MHZ ... S49~
lao-cTC II CountItT.,l,*Cin;uC •. . . 59~

i::g:T : ~~~ror:.s~CI~~" . : ·n~~
lao-Pl0 4CI P,r,IillI /D lntlNct Controillt. .. 5~

zeo- 010 4CI Stnal1/0 (TxC81nclRxCB8oncltd1 . 1 ~ 95
1 4CI S«\Il 1/0 tLleks OTIlBl . . • •• •• 159~

4CI 5eriII1/0 {lacks SYHCBI ... • .• . 1~95
41 SeNI I/O 1~95
oUI CPU {MtOSaOtHK78OC·l j 4MHz •• 5 9~

21 CounltrTIITW Clrcut1 ~.~

.OMA :: ~~:r~~~,~~n• • : g ~~
·Pl0 oUI Par1l11l ll0 lnllrlKt Contr.. . . . 595

18OA·SI010 '"' SeNI 1/0 (TlCCBlnd RxCB botIdld). 115 9~
18OA·510/1 4CI SINII/O(Lac:k.OTRBI. . . 1 G9~
Z8QA·510/2 4D StruJ110(lack. SYHCB) 115 9~
Z8QA·51019 4CI SemI110 Hi IS
1808 4CI CPIJ(MlOI8OlUj6MHz . .11.95
I_CTC 11 Count.rT\lnrrtmJll. • • .. 13 95
laoe ·PIO 41 PllII!III/Olnt~Conlrol"r ..13.95

=~ :: ~~~7::,jtid : : . . . . ~~:~~
laroo 4tI 5enltConvn. ConttollJt . .• 4" 95
llO-36 '"' CounttffTlmlr&Pll<lI\eWOUnl1 . 29 95
--- 6BOO/6BOOO SERIES - - -
I.4C$&OO 40 1.4 P1l .... .. . . • . . 4.95
MCU0 2CP 41 MPUWllhcloc:klndRAM 1,95
MC1581QAPI 24 121Jx1 5tlile RAM . •••. . .•• • U5

~~=~~ ~ =~l~~~~i~~:J~~~~: : : i~ , ;~
MC6I3Ol8 24 1024:-;8·1111 ROM (MCI58A3O·II . • 10,95
I.4CU50 24 ....ynchtonousComm, A~plu .. ... 495
MC68~2 24 5ynchronous StrIlI Dill J.dlI)t.r •• .5,1~
MC6860 24 0'6OObps OIgolllt MODEM •.•. .9 is
MC6862 24 2400bPs1.40Clu1l1ar . . . .. 12 9~

MC6a8OA 16 0Uld3'slllllbus Irln'IMCIT215) . 225
MC68COOI.I M MP'lJ 16-M ,IMHz} .. •.• • . 6i g~

I.4C6848IP 4CI GIner.I1Purpos.II'!l..A!1lPter . 195
I.4C6I6~2P2 '"' MIIIII. Pr«ocCllConwn , CGtllrollif 24.95
MCUM1PB 21 E""",need ProQ . Comm.lnl I ,~

BOBOA SERIES
IH51lO8OA '"' .. 395
nlSS501 4tI 14 .9~

IH58154 40 . 13.95
INS82C06 :nI • (14C314). 249
DPtI212 24 12) ...• 2,25
0PI214 24 Pr1orrtylnllmipiConlrol. . . • •..• 3 . 9~

DPI21 15 11 ~·DI~lIonllBus Ortvtr . .. . .. . 2.25
DPtI224 11 Clock Gel'llr<ltor/Dr'Mr• .•... ... • . 22~
OPl2215 11 Bus DfIYll' 2 .2~

~~~: ~ ~:::g:::r~rSt~3~~4S42.1! . : ,~.:~
IN5820 24 110 ExPlndetlor48 Stnes , , .. ~.9~
IJrt5824~ 11 lHry Ktytolrd Encod' r(14C922) . 449
IJrt58246 ZO 2O·Kry KtybNrdEncod' r(14C923) ,4.95
IH5a241 11 CuploIyConlrolief(14C911j .. 895
IH5a248 2. Q1SPllyCGtllrolllr(14C912j ...• U~

bHM~~Jrt : ~'=.1~~~~~5~~5O~ •. 1~ .~~
0Pa2!>] 24 ProQ.lnl ......,ITimIr . .• • . ' . I5g~

OPl2~~ 4D Prot Ptntlhefll110 (PflI) . . .. 449
OPa251 4G Ptog DYAControl • . .7.95
OPa259 2. Prog.l ntlmlptControl . . . 69 5
DPa21~ 40 Prog. CFlTConttoller 29.95
DPtI219 40 Prog. Kl)'bcwd/OispUyInlll1<1ee .• 6.95
DPI303 za 1-1lI1TtI,Sllt. Bi·OIrlCtIONITrlns . • 395
0PaJ04 za Hn BH:lIrlCllcNlRecttm . • 2.49
DP8307 20 HII ~' Q1 rICIKlNI F1ecerm •. .• 2."9
DPaJOa :nI lJobil BHJlrIClIONIRICllYlr . .••• . 2,"9
DPaJl0 :nI OCll l t.ltMd PenpherllOrtvlr . . •.. . 4,95
0Pa311 :nI OCIlI t. lChtd Pef1phl,,1OrMr . '" 4 9~

MICROPROCESSOR MANUALS & DATA BOOKS
I.4·Z80 Uutl.4lnw.I. . . . . . . . . . . .1.50
I.4 ·COPl802 Userl.4lnw.I... . .. . . .. 1,50
M·265O U..rMl~1 •..••. 5.00
10400 1932lnltlD.ll.lBook(140~PO ·) .. . . 14.95= ~:J::::f~~~:"?Jg i · ...~:~
30003 li82HII.UtlNr8ook(1952pg).•. . 11.95
30005 1$81"'Ill.TTLBook(624.pg,) . , . ..••995
30008 1980Hil. MItIlOt'y OllllBOOIi: (454pg.) . 6.95
30011 lMONat.lillNrApp :iC<IlIon.{73&P9.) . 1~.95

::sl~o 1~~~=~~a'2lJP9) ' " ~ '~

11/82

··fIIwIiw ".... " IIdI I.C.
"N.., SectIl:~

PIn No. • • I"lM I"I1tI "'tU• . · · PlII' ~. I'IrtN•. · -PIu f'rIca
5N7400N 14 .11 SHl412N 14 ,. 5N1415&N 11 ...
5N1401N 14 .11 SN1413"l 14 3> 5N14157N 11 .ss
SN1402N 14 .se SNlmN 14 3> 5N1416OH 11 "5N74Q3N 14 ." SN1415)1 ,.

" 5N14111 IN 11 "5H1404N 14 ." SNm~ ,. 3> 5N74162H 11 "5"114~ 14 .zs SH1419N 14 ." 5N141&3N 11 "5N74Q6N 14 ,. SH7480H 14 " 5N74t64'" 14 "5Hl401H 14 ,. 5H1412N 14 1.19 5N74165N 11 .ss
5N7408N 14 " SH741J,1j ,. .ss 5N741e6N 11 "5Nl0ifil 14 " ...".'" ,. ... 5H74181'" l ' 2.19
SJH410ti1 14 " Sll1486ll 14 " 5N141~ 11 I"
5M1411N 14 " SHl4M1j ,.

'" SH14tnlrl ,. ..,
5H1412M 14 3> SH1490N 14 39 5H74173"1 11 ."5H141~ 14 3> SH10IH 14 .ss SH74174H 11 "5N7414H 14 ... 5H1491H " 39 5H741~ 11 .ss
5N74161rl 14 .as SN14iJH " 39 51f14176N 14 "5N1417N 14 " SN14941f " ... SH14177N 14 "5N142ON 14 .11 5N149~ 14 ... 5"114119H ,. 1,"9
5N1421H 14 3> SN14~ ,. ... 5N141ll1:lN 14 ..
5N1422H 14 " 5H1491"1 ,. 2.75 5N14181N ,.

1 "
5N142JN ,. .59 SN141~ ,. 1.49 SN141a2N 11 "5"1Tn~ 14 ,. 5H741D4N 14 .as $N74114N " 1.95
5"1142&1t 14 ,. 5NT4 1~ 14 " 5N74185H 11 1,95
5"11421H 14 " 5N74101H 14 .,. 5H741tl* 11 .ss
5NH2aH 14 ... SH1411X1H ,. 39 SH741'lH " ..
SN14301'l 14 ." SN74116H ,. 1.49 5/11741'2N 11 ...
5N7432'" 14 ,. 5H74121H 14 39 5H7419JN " "5N7437N 14 " 5H14122H " .55 SH141MH 11 ..
5"174JaN 14 .es 5H1412JN 11 .. 5N7419SH " ..
5Hl439N 14 " 5H141~ " " 5N141i6H 14 .11
5N144(1frt " 11 5N1412fJt " " 5N14191H 14 .11
5N1441'" 11 " 5H74132H " ... 5H14198N ,. t.rs
5N7442H ,. ." SN14136H " .. 5N14199N ,. 1.1'5111443N " .. 5N14141N 11 " 5H14221'" " 1.19
5NT444N 11 .ss 5N74142H ,.

2.9~ 5H14251H " ."5H1445N " " 5N14143'" ,.
2 .9~ 5H142115H ,.

19~
5H14415N 11 .ss 5N14144N ,. 2.95 5H14219H 11 ."5N1441N " " 5H 141 4~ " .59 5H142S3N " 1.49
5N1448H 11 .ss 5 N74147N ,. 1.49 5H14284N " 2 . 9~
5N74!)()"1 " . 11 5N141.(3H ,. 1.19 5N1428~N " 2.95
5N14~lH 14 .11 $N1415OH ,. 1.19 5N14365N " .55
5NHS3N 14 .11 SN141!UH 11 " 5N14366H 11 .55
5N1454H 14 .11 SH14152N " " SH14361N 11 .55
SN74~ 14 ." SH141S3tt ,. ." 5H14l6aN " 55
SH7460H 14 .11 SH741~N ,. 1.25 SNl4390H 11 1.49
SN7410H 14 ,. 5N741M/Il ,.

" $N14393H 14 1.49

msoo 14 ." 14lS192 " .79
741S01 14 " 14lS193 11 ."141S02 14 ." 1"lS92 " .55 14LSIM 11 ..
l"lS03 14 " l"lS9J 14 .55 1"lS 195 " ...
74lSG4 14 .,. 1"lS95 " .19 14LSI91 14 "14l~ 14 .,. 141591 ,. .11 14LS221 11 ...
74lSOl " .,. 1"lS107 " 39 14lS240 ,. 109
74lS09 14 .29 1"LS109 11 39 ''' lS241 ,. 1.09
H lS l0 14 .,. 1"l5112 ,. .39 14L5242 " 109
14l$1 1 14 .3> l" LSl13 " .39 14LS243 " 109
74LS12 14 3> 14lS 114 " 39 14LS244 ,. 109
141513 14 39 14lS122 " ... 14lS245 ,. 1.49
74LS14 14 " 1415123 ,. .19 1"lS241 11 109
14lS1~ 14 .3> 14lS125 " ... 1"lS241 " 1.09
14LS20 14 ,. 74lSIlfi " ... 14LS249 11 109
14lS21 "

,. 14lS132 14 ." 14LS251 11 ...
74LS22 " 29 14LS133 ,. .. 1415213 " ...
141S26 " .,. 14lS13ei " .39 141S251 11 ...
14lS27 14 29 74lS131 ,. ." 1415258 " ."141528 " 3> 14l513J ,. ." 14lS260 14 ..
"lSJO " .29 14LS151 ,. ... 14LS2M 14 ..
741532 14 3> 74lS1S3 ,. .59 7"lS213 ,. 1.49
14lS33 " 55 14lS1S4 " ... 1415219 " ...
14l$31 14 3> 74LS1!>5 ,. ." 74lS2S3 11 ...
14lSJa 14 3> 7415156 ,. ... 14l5m 14 ...
""'" 14 .29 74LS1~1 ,. :1 14LSN3 14 ."14L$.42 " .55 74lS151 ,. 14LS298 11 ...
14lS47 11 75 ~ti1r,

,. ... 14lS352 11 1.29
14l5 .(8 11 .75 " .69 14L53S3 11 1.29
74l S49 14 75 74LSl152 ,. .69 14L5311~ 11 ...
74lS~ 1 14 ." 74lS163 " .69 14L53ee 11 ...
141554 14 " 74L5164 14 69 14lS361 11 ...
14L55S 14 29 74151115 ,. 1.19 14l53M 11 ...
14LS13 14 .39 14L51158 ,. 1.19 1415313 ,. 129
74LS14 " .39 14l51&9 " 1.19 74lS374 ,. 129
14l57S " 39 14lS11O " 1.49 14LS31S 11 ....
14lS715 " 39 1415113 " .69 74lS386 14 ."7"lS18 14 39 74lsm ,. ... 14LS393 14 1.19
1"lS83 " " 74lS115 11 " 14lS3~ " 1.49
14lS85 11 " 7"l5l11 ,. 2.49 14LSll70 11 1.49
"lS!6 14 .39 7"LSl90 ,. ... I1LS9S ,. 1.49
74lS90 14 55 14lStll ,. .I? 111597 " 1.49

""" 14 3> 1452"3 14 2.49
"502 14 .3> 14S244 " 24 9",., 14 3> 14S124 ,. ,." 14S2~1 11 1.19
"SO< 14 ." 7"5133 ,. ." 1452S3 11 1.19
14505 14 " l"Sl34 ,. 50 T45251 " 1.19,<SO. 14 .39 145 1 3~

,. 69 745258 11 1.19,- 14 39 7451311 " 139 145260 " ."14510 14 3> 745131 ,.
" 74S28O " 1"

14511 14 3> 145139 11 ... ~45217 · 11 1 .9~

14S15 14 .3> 1451«1 14 55 14S2U· " 195
14520 14 .3> 145151 ,. ... 745373 ,. 2.49
74S22 14 3> 74S1!>] ,. ... 14$314 ,. 2.49
14S3O 14 .3> 14sm ,. ... 145381· " I"
14532 14 " 14SI5I ,. ... 1"5411· " 50'1"538 " .. 14S115O ,. 2.49 145412· " .."
'''540 " 39 14S114 ,. ... 145413· " ."14551 " 3> 145m 11 ... 1454W ,. <I,
14564 " .39 14S188· 11 1.49 145415· ,. ."14565 " 39 1"5194 11 1.49 145510· 11 29~
74S14 " 55 145195 ,. 1.49 145511· 11 ,."145311 " 55 H51915 " 1.49 145~1Z- 11 .."745112 " .55 145240 ,.

2.2~ 145513· 11 ."145113 " 55 H5241 ,.
2.2~ 145940 " 2,"9

745114 " 55 145242 " 2."9 145941 ,. 249

CA3010H .. CA3O!'l ' 11 1.69
CA3013H 2.15 CA3OlIO' 11 325 CA3096H 11 1.19
CA.1023H '" CA3O!OE • .. CA3130E • 1."9
CA3Il3'H 595 CA3O!'H " 1."9 CA3"DE • ...
CA3039H 13~ CA3O!2N " 1.49 CA3100H 1.95
"""ON " .. CA3O!3' " 1.49 CA]401H " ...
CA305'l' " '" CA3O!6' " .. CA36OO. " '"
C04<lIlO " 29

CO<OOI 11 195
C.,,'" 11 1.19CD4001 " 29 C04040 11 ." C04507 " 39

CD400' " " Cl"041 " .79 C",5O! ,. ,,,
CD4006 " II C04042 11 .. C04510 11 ..C04oo1 " .29 C04043 11 .79 C04511 11 ..
CIl<OO9 11 .39 C04044 ,. .79 C04~12 11 ..C0401 0 11 .39 C040411 " ... CD4 ~ 14 .. 1.79C04011 " .29 CD4047 " ... C045 1~

,. 1.19CD4012 " .15 C04041 " .39 CD4~lll 11 ..
CD4~3 " 39 Cl"",' 11 .39 C04518 11 ..
C0401" 11 ." C""", " .39 CD4~19 11 ."Cl>4015 11 .. """'I 11 . 79 """. 11 .19

Cf) C040115 " 39 """" 11 79 C04~26 11 1.19

~
C04011 11 .75 C"",53 11 19 CO'4521 11 1.19C004011 11 .19 C",056 11 '" CO",. 11 1.19

Z Cl>401I 11 39 C""", ,.
'" ""'" 11 1.19

0
C"",,. 11 .75 C"""" ,. .. C04562 " ."Cl>4021 11 ." CD406I ,. .39 C",,.. 11 139a: C004022 11 .79 C",,,,, " .39 C",'" 11 2.49

I- Cl>4023 " 29 C",069 ,. 29 "",.. " ."() C004024 " .. C""'70 ,. 39 C04123 11 1.19
W C0402~ 14 23 C04011 " 29 C04124 11 1.19
....J C040211 11 2.49 CG4072 "

,. MC14"09 11 139~

W C04027 11 .,
C04013 " .29 MC14410 11 13 9~

0
C04021J 11 .. • C04075 "

,. MC14411 ,.
1 1. 9~

C04029 11 " C04016 11 ." MC1"412 11 ""(5 cO<'" " " C04071 " .. MC14419 11 '95CD403< ,.
I" C....I " .29 MC1«» Z4 ""« C"",,' " .. CD4O!2 ,. 29 MC14538 11 1.19a: IMIfI IllCNlogI C"",,' " .. MC14~l " 1.19
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CD
CO
I\)

z
o
<m
5::
OJ
m
JJ

• Slngle·Sldod
.77 Tracks
• 4OO{8ooK Byte.

Capacity
• Indus try Standard

JOYSTICKS

Output Prlc.
12VAC 25OmA SU5
12VAC5OOmA S.US
12VAC 1Imp . . . .. SU5
SlVAC1 .hmp . . . . $3 .i S
SI.2VAC2.5 .mp S2.i5 Of2f$4.i5
aVDC4OOmA S1.i5Of2/$2.95

::~~~~~5J;:m.~ . ·. ·s2:~i or'iJ~::~
SlVDCSOOmA . . . .. . .. • . .. .. $3 .Sl5
12VOC300mA . • •. . $2 .Sl50f2J$.4 .Sl5

Wall Transformers
AC and DC Types

JS·5K ~~p~~np::s . . . . . .$5.25

JS-1DDK +~~:r ~~:" . . $4.95

JS·15DK +~:r~l:" .. .. . .$4.75
JYC.40 4DK (2) Video cen-

truller InCase $4.95

Sprite·style Fan
• 36cfm free air delivery
·3.125" sq. x 1.665" depth
: ~~?~Ss&~~zduty at 2O°C
• For Apple users

PWS2107U ~~.:tu~
*PWS2107F N_

Inp u t
117V/60 Hz
117VIaOHz
117VIaO Hz
117V/60H z
117VI60 Hz
120VIaO Hz
120 VI6OHz
117 V/60Hz
120 V/60 Hz
120VI8OHz

Muffin·style Fan
• 105cfm free air delivery
• 4.68" sq. x 1.50" depth.
• 10 yrs. cant. duty at 2O°C
• Impedance protected, ambients to 'O ·C
• 115V 5O/60Hz 14W WI. 17 oz.

. . . . .$9.95 ea.
. . . . . $14.95 ea.

AC250 (Pic tu red)

AC 250 (. bo .... )
AC SOD
AC1000
AC 1700
AC_
00 BOO
DC&812
OV54tQ
OCOOO
DC120Q

to 16K, 32K, or 48K
-'Modef 1 = From4Kto 16KRequire. (1) One Kh

Model 3 = From4Kto 48KRequire. (3) Thr.. Kit.
Color = From4Kto 16K Requlros(1) One Kh

· · MId.. , tquipptd with u pu . '" . _ 11 up to "'Ii: T. I lOll l!tqulrH
-OlMlOIlIlClulnd Jor tlt Il 16K tf [x PIIISile-

lRS-80 16KConversion Kit

" I :1

Kifcomes completewilh 8 each MM5290(UPD416/4116) 16K
Dynamic RAM(*ns) and documentationfor conversion .
TRS-1 6K2 -150n, . . $14.95
TRS-1 6K3 -200n, $t 2.95
TRS-16K4 -250n, $10.95

:1

Kil come,completewithBea. 4164·2 (2oons). 64KDyn. RAMs
&conversion documentation. Converts IRS-BOcolor computers
from4K-32K Memory or 16K·64K Memory.
TRS-64K2I ' DO" 1 $54.95

UV·EPROM Eraser

~rneg l:~~~I:-d:n~:R~IO~d?~;~gg~~~~ s~~~i::a~~Je:~b~:
d en sit y. Tr. nsf er rate:~K bit s / s ec . s ing le den s ity; 500K bit s / s ec .

~~~les~rt"~~~i6r~ ~gS1~k~~t~el~ I~~~~...~~~t wd:~k t~:~mp~::
A har d· s oc lore<l op llo n Is . va ll. b le. Pow er : 1151230VAC ct 5O-OOHz.
+2<4 VDC @ 1.7 a mps max ., +5VDC 0 1.2 a mps max . Unit ' $
p~ctu red a boVe (does not Inc lude ca se , power s upply. or ca b les) .
Stze: 8.55 "W x 14 · L x <4 ,5 ~H . WeIg hs 12 Ibs .
Part No. Prlc .

FDD11JO.8 Buy 1 for 5299.95 each
FDD1()().8 Buy 2 for . . . . . $279.95 each
FDD11lO-8 Suy 10 fo r . . . $249.95 oach

Eru •• 27oa., 271&, 2732, 27&4, 251&, 2532, 25&4. Er.... up to S ch ip.
within 51 mlnut • • (1 chi p In 37 mlnu t• • ). M.int. inl c on l t.nl . xpo su r.
di s t.nc. 01en . lr'tCh. Specl. ' c onducll n 101m line r . limin. t. s s tl tk:
build-u p. Buill ·ln " '.ly loc k to pr e....nt UV expo s ur• . ComplCt _ on ly
i.OO~ x 3.70~ x 2.60 -. Complet e with holding trOll Ylor e ch ip••

UV5-11EL Replaceme nt Bulb ' 16.95

DE·4 UV·EPROM Eraser 579.95

18 Chips - 51 Minutes I

".K

" ..
W ..

"'.IIi....

11.11

" .."..."'.IS
W .....~

" 1...
12 1bo..'.

1• .00 " " .. ..
7.00 " " ) )7

1.. .00 " " 112
1 " " .. ...
.. " "I

112" .. ., ,, 250

1l-:: ::: ~~
1. 00 " " .....
1.. .00 " "1 .• 2

. $39.95 h

115- 120VAC 16VAC 8A ICT 2.80 ,,7 .50,, 1.18 8 01. 24.95

2.5A l i5=""120 VAC . 8VAC3A /CT 2.80 x 7,50 x 1.18 8 0~ . 2".i5

0 23A 115- 12OVAC 17VAC .5A noCT 2 50 xJ OO" ,98 2 01. $ 1• .15

115- 12OVAC 22VAC .3A"'fCT J .OOx5,75 x l . 18 8 0 ~ . l H I5

115-120VAC 28VAC2.5A ", /CT 2.75 x5.75 " 1.l8 8 0~ 19.95

POWER SUPPLY- 5YDC@3 AMP REGULATED Do~ .....
Input: 11SVAC. 47-44DHz. Output: sv oc AdJustlble 0 3 Imp. 6VOC 13Z.Slmp. Adjuillble tyr.

rllll . mlt, IIlpple & NDlse:1MVrllll , 5MYp.p - 2 mtIInlillg Srtr1Kll . Ul rK ognind. SIll : 4" W x
4lh"Lx Z·71115" H - wt. 2 1bl .
Part No. OPS-l .. . . .. .. . .. . . . .. .. . . . .. .$29.95each

POWER SUPPLY- 5VDC @ 7.5 AMP, 12YOC @ 1.5 AMP SWITCHING

~~;'1,i1Y':l~~:~C~HuJp~~s~tt::~~:~~~~~~J~~~li~~~ ~:/~~~~~~.~:~
PartNo.PS94VO . . . .. .. $49.95elCh

POWER SUPPLY- 5YDC @1 AMPREGULATED TN .....'.nT...
Outpllt + :iYDC0 1 .mp (l in .:savOC) rig. Inplll:115YAC 60Hz. Tw..lllMl{bIKk/ l*gl ' Sill.
Indotld till. II ft.• :Snnd. b1Kk POWft cord. Slz. : 1'n "W x 7" 0 x ZIll"H. wt. :SIb• .
Part No. PS51194 .. .. $19.95 h

P.rt No. 85SD18·1. $29.95elCh

MICROSWITCH BB·KEY KEYBOARD (PARALLfL)
DatIElltryK'Jbhr1lIli id In. Diablo1&40TlnnInIl. Suppl,-Voltlll': +5Y. -12Y. SwltclN",,; Hall
("Itt - 1l).ph1EdRt card ClNtlMCtlll . Sd ll llllltc Incllldtd . Um IG4I hetdel' t lllp,

PartNo. B8S022 (n. lntoOTE-20Enclosure) $69.95elCh

MULTI·YOLTAGE POWER SUPPLY- +5 ,+ 12,- 12VDC REG.
Input: 105-125YAC,47·63Hz / 205· Z50VAC, 47-53Hz. Output: +svoc 0 2 Imps AlIj., SVOC0
SOIllA Flxld, + 1ZVOC 0 1.mpAdj.• - 1ZV4) Z.mp.d]. 0YIrt0lLIi' pnt Ktlon. Sill: 1Z'h "L x
4-71S"Wx31A1" O.
PartNo.RA025D .

.MICRO SWITCH 69-KEY KEY80ARD
Oat.Elltry KlYbmd,ElKtdtdD utpv1 : .. bllPi raaelE8CDIC , Swllclll-sJ : HIIEfIKt . Z4-p1n Edgl
Card Clll nKtlol . eM IMI" wll~ I'tlI CIIIMdtIIl .

PariNo.K869SD12-2 (n. lntoOTE·20 Enclosure) $19.95..ch

OATANETICS 7HEY KEYBOARD
Al C11 EKOliN K'Yt*nl. OwtPlll: Efttl I'Ir1tyASCII, Supply 'ttItIg l +5 , -12 YIlt. I • • clllng:
MKIIIIlluI , n T - 5G-p11 C.ttIltCUlI, C_ pIIl, w. t!~ CNMCtIIlI .

PartNo.KB354 (FR. IntoDTE·2DEnclosure) .. .. $29.95..ch

MICROSWITCH 85-KEY KEYBOARD
Word l"rKIulnt Keykanl, 8 1'tnEdgt Cud C.nMCtleR.SIl P~ ylltli' .5YDC. MainbybNrd
Is QWE IITY. Addltlnll Key h dl lor Cllnor 'Id wtrd prtUlSillg 11l1td1ons.

SORENSEN Regulated Power Supplies
Sorensen's open construction (SOC) power supplies are series­
regulated send-state systems, designed to provide reg. DC
voltages at 6 levels (2·28 v/range). These units are open-framed
on sturdy black anodized aluminum for excellent mounting.
FEATUIIES: 11S/20 11230YAC Inpllt (I 5O-UHz. Lew IIlpple: 1.SIIIVm s, SIlIV pop lIIulmum. Ad·
jultable ClIrrlllllllllt. VaItIgt . dlultmllll t alltra!. AI StMm.tlts .nd I PKllicJtlonllupplid williunit.
Siril l A~I . C , E II.YIIlllrH IIlCKI ntlng SUrfl t ll (SIriII F, bottam mollrrtlng on" , .

PDwerlec Sub-Modular DC Power Supplies
SM Series power supp lles Include rectifying, fil tering.
regulating , overload and overvoltage protecti on functio ns. You
need only connect ~he sub-module to the appropriate secondary
transformer tap and bolt the unit to a haatslnk.
IIEGULATION:L1NE; .1D" lafl tllugl from- 10" to +10 " inpllI YIIItJg•. LOAO; .1S" lor l G-100"
Ioad tllJrtgl(unlts blllw 5V ouIpIll 1lUtrrtJlnSVregulltlln).OUTI'UTIIIPnE: 1mV IIMS.31l1VP. ..
typal. SmV popmullll um. INPUT CHARACTEIIISTICS: R.qulrts 1ow-1tYtI ACInplll. Dtrat. fiIlput
t urr. 1lt15% lor ' p« . tlo!ls l t 50Hz.

11.. 12 . ISO 12.15 1 .1

I" " 11.15 S O " .2 ) 1
1" 7\ 15 15 ' s 7. I '
1 1 1 1 tI21 .. O.

~o..", ,:,~~ .mo..:r",;,~-'

l ' 71 ~~ -~ ~
1.' 7 1 7S0 21' 11.'
" 7\ ' 25 110 Jr. 0 12 1
.. 25 I n 7\ 0 71 ' 17 5
114 17' 11.0 ' 2 . 1

115-1:i'OVAC 28VAC 10A",/CT i"oo7 jiij";;"J JO 2 lb!;. 24.95

1800A 115-120VAC 1 6V~ICT 2 .$lO,, 7.00x330 2 1b!; 29 95

' ''-7~~'O ·;;~,o ' lii )I~'o ' 22~'o ~_ T.;-t_ Il-:w",-" 1. .0
J IW II IV I '-JSV )G OV ......... s.c-.to.y u......)

22C·l 00

22C500

22AA3 00

229 200

220 ,)00

22E.l 00

Custom JUMPERAND CABLE ASSEMBLIES CUllom
il!mpers! c.,..!

STANDARD DIP JUMPERS
" (_·11_- "-Ali J",rnPf'"S Ult 10 .... p.o f<ie d ip plugl Wlth h, lVY duty .,..,

'1~ ln 12

I"
.......d ,r

I'"
p ,nsforrt'P'Jttdd,sc onnl'C t ~l ,ut,ons 0.1402 ' 1<4 t122. " '·. "'d ,..

'".~ .
t _OI . ... _ .- OoM O) ' 2'(1)2 31 " ........ ... d 16" 7 11

OJ1.. 1 9: .1 02 12 " ......... 'r S17 ' OJo4(ll40 '24131112 " -~-
n ' " ..

OJ,.. 2 92"1022" " ....,.- ,.. ,.. .,..U. t2.(1 )6 2~ "
_.... ,.. 11 11

OJ'" 3 ' 14101 35 " ......- ". :J:)S 0 )010.3 40 1U41M ]o& " _ 1>'. ...... ,.. 1.1': 11

OJ1.. l 1" 914106 12 "
_...

or' ". STANDARD DB25 SERIES CABLESOS,.. 21 .. 9241062" "
_... ,.. ) ,'"

on .. ) 1" ' 14106)1 "
_... ,,- m ,",ow you t ¥1 ordt'f 0 8 25 P l)( 5 tOrlf\lltlon WIth tl>e

o n . l 12..11.1':1 2 ,. ....... ,r ,,, ubl. f\lltftUrv to lot vou r apol ,ut'oo . Choow from
OJ1,,2 924112 24 " ........ 24" Z.lI ou r t1 ....~.d fl it u blt In 4 foo t l"'Vths cOllI n toct.y.
OJ1,) ' 24111)1 " ""'11" - ,,- U , STANOAROCAB LES
OJl ,111 91<41 1112 " -- n ' ", P..-tNo. ~L..,gth Con~orsOJl.. 2 11 192.. ,11 24 " -~ ... 24·' , n

.""" I'''' '' '' " -- ,,- .~ 0 8 2!>1"·4 4 1Ht l DB1SPon.., ' 2"1 22 12 " ' ...... n ' . ~ : OB2SS-4 4 ffll t 1·0 B15S0 .12.. 2 9241222 .. " ~"'II'.-
,..

D.I2" 3 924111 31 " ......- ". ,.. 0 8 251'-4·P 4 1Nt 1081SP
0 .12" 1 : " t 1412fi12 " -~ ... ,r . n

DB25f' ·4-S 4fN t I ,OB15P/ l 0 B1SSOJ2.. ::. '1 412$ 2' ,. -- 1. ·' ".Dn .. )N 9)4176 )1 "
_...

". ". 0825$ "' -$ ,,- 2 DB2SS

. * SHIPMENT IN 24 HOURS *
~'f- 7:00AM to 5:00PM (PSn~
~ Call: (415) 592·8097 ~

$10.00 Minim um Order - U.S. Fund. Only Spec Sheets - 30Ceach
California Residents Add 6% % Salo. Tax ~');'1-$1~~ jX~~~'::,'~NAU[OG

~~~::~~A:s.:'d;:,;r;o~~~~y$J:.~~nt/~~~~ce Price. Subject to Change

Jam eco&
~

1355 SHOREWAY ROAD. BELMONT, CA 94002
11182 PHONE ORDERS WELCOME - (4151 592·8097

Ii!!::... -'-j........
JE600

Hexadecimal
Encoder Kit

FULL Il-BIT
LATCHED OUTPUT
19-KEY KEYBOARD

HP-Display Sale-Nat ional
5082 Series - 0.43 Inch - 7·Segment

JE215Adjustable Dual Power Supply
General Description: The JE2l5 is a Dual Power
Supply with independent adjustablepositiveand nega­
tive output voltages. A separate adjustment for each
of the suppliesprovidesthe user unlimited applicat ions
for Ie current voltage requirements. The supply can
also be used as a general all-purpose variable power
supply. F EA T U RE S :

• Adjustable re gul ated powe r su p p lie s,
oos. a n d n e g. 1. 2 V D C to 1 5 V DC.

• Po w er Output (ea c h supp ly) :
S VQC (j,\l 500mA, 1OVDC @l750mA,
12VDC @l500mA,ilnd
l 5 V D C @ 17 5 m A.

• T wo, 3 ·term ina l adj . IC re gu la t o rs
wi t h t h e rm a l o verload p rotection.

• Heat. sink re gul a to r cooli ng
• LE D "on" indicator
• Printed Boa rd Constru ction
• l20V AC in p u t
• Si ze : 3 ·1/2"w x 5 ·1/16"L x 2"H

JE2l 5 Adj. Du.1PowerSupply Kit (.. ,h own) • • $24.95
( Pic tu re not sh ow n bu t simi la r in construct io n to . b ov e )
JE20 0 R~. Power Supply Kit (SVO C. 1 amp) . • $14.95
JE20 S AdapterBrd. ho JE2001 t5.f9 & t 12V. . $12.95
JE2 10 Var. Pwr . Sply . K it . 5-15V DC.to 1.5amp • • $ 19.9 5

N:~~" Color Doserlpl l.. ~i~e ~~~~
5082-7650 Hi Elf Red CA· LHO .99 4/ 52.49
5082-7651 Hi Elf Red CA· RHO .99 4/ $2.49
5082-7653 Hi Elf Red CC· RHO .99 4/ $2.49
5082-7656 HIElf Red Overtlow%l RHO .99 4/ $2.49
5082-7660 Yellow CA ·LHO .99 4/$2.49
5082-7661 Yellow CA· RHO .99 4/ $2.49
5082-7663 Yellow CC . RHO .99 4/ 52.49
5082-7670 Green CA · LHO .99 4/ 52.49
5082-7671 Green CA· RHO .99 4/52 .49
5082-7673 Green CC • RHO .99 4/52 .49
5082·7676 Green Dverflow%1RHD .99 4/52 .49
5082-7750 Red CA· LHO .99 4/52.49
5OB2·7751 Red CA· RHO .99 4/$2.49
5082-7756 Red Overtlow %1RH O .99 4/52.49
5082-7760 Red CC • RHO .99 4/52.49

CA·Comm. Anod. CC·Comm. C.tllod e l HD/RHD-L.ftJright hind d.e.

~~~~eR~~:nt~P. h~~~igfrJe l ~~a~fe~~~e;ou~~!t/~i9~i~
tio nal black soft carry ing case & shoulder strap. Belt
c lip (hands free).Operates on 3 AA cell batt eries (not
incl.) . Compact size: 3y''' x 47

"" x 1" . Wt. 6 oz.

Model 2830 $29.95

T h e JE 6 10 AS C II Keyboard Kit can be interfaced Into
m o st a ny comp ut e r system. T he kit cornu comp lete
with a n in d u st r ial gr ade keyboard sw itch assembly
(52-keys), IC' s, soc ke t s, con nector, e lec t ro n ic cc rnco ­
n en ts lind • do ub le- sided p r i nted w i ri n g bo ard . T he
k eyboard assemb ly req u l r81 +5V @ 1 50 m A and - 12 V
@l 10 rnA fo r operatio n , Features : 60 keys generate t he
126 ch ar acters, upper and lo w er case ASC II •• t . Fu lly
bu ffered. T w o uso f·deflne k ey . prov id ed fo r custom
ap p lica t io ns. CaPs lo c k. for up p e r-case -on ly alpha c har ac ­
ters. Ut ilizes a 23 76 (40-pi n) encoder rea d-o n ly memory
ch ip. O utputs d i rectly comp at ib le w it h TTL/DTL or
MOS log ic a rr ay s. Ea sy interfaci ng w it h a l 6 ·pin dip or
lB-pln odge connector. Siz e : 3 Yi" H x 14 W 'W x 8 %"D

JE610/DTE·AK .\A:i;(u~~:.'~.,"~:~) .. .$124.95

JE610 Kit l2toe~p~e,re~~:r(~':;I~:l~~~ ' ..$ 79.95.
K62 62-Key KeyboOllrd ( Ke y b o Ollrd o n ly ) $ 34.95
DT E·AK reese on ly - ' .. .. HXU ..WX D)$ 49.95

e JE212 - Negati Ye 12VDC Adap ter Board K it
NEWI for JE61 0 ASC II K EY BOAR D KIT Kit/
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PHASOR PAIN FIELD - Patented and recently developed
inour labs is beingtested byGov't tor riot control. Soon to come
under weaponsrestrictionsasan infernal machine. Easily hand·
held. Hazardous IFNOT USED WITH DISCRETION.
PPF·1 PLANS(sold tor animal control) $15.00
INVISIBLE PAIN FIELD GENERATOR - Produces adi­
rectional field of moderately intensepain to back ot head up to

• 50' . Cigarette pack sizeenclosureis easilyhidden.
o IPG-3 PLANS . .. $7.00 IPG·3KKIT& PLANS . . $44.50

lPG-3D (assembledfor animal control) $59.50
PHASOR STUN/BURNING WAND - Producessufficient
electrical energy capableof burningflesh . Intendedasa person­
al defensedevice.
PSW·3 PLANS . . $8.00 PSW·3KKIT& PLANS .. $59.50

RUBY LASER RAY PISTOL - Intense Visible red. burns .
hazardous. with parts sources .

~~Bri:6"~SD(li~C~~~~ a~is~~u~e~~neraies ' 20-40 '~~t~;~
continuous power capableof burning. cutting. hazardous. (wifh
all part sources) $15.00
LASER RIFLE - Produces 200·3000pulses of 30watt opti­
calenergy. Portable andeasi ly hand-held.
LRG·3 PLANS .. . . .. . . . .. . . . . . . . $10.00
LRG·3KKITPLANS (minusdiode) . . . . . . . . . . . . . $129.50
POCKET LASER - For the beginner. visible red "optical
version" , non-hazardous.
LHC-2 .. ... $5.00 LHC-2KKIT& PLANS . . . . . $24.50
HIGH POWERED PORTABLE ENERGY SOURCE
FOR LASERS AND MAGNETIC WEAPONS - Explod-

~~Sw;r~tAw~ck~$~oit M i~~~rfKs~rT & PLANS.. . $49.50
PARTICLE BEAM WEAPON - PLANS . . .. $15.00

INFINITY XMTR - Uses telephone lines for selectivehome
or otticelisteningwhileaway on businessor vacation
INF-' PLANS.. . . . . . . . . . . . . . .. .. . . .. . . . . $15.00
SEE IN DARK - Long range. total darkness .
SD-4 PLANS $10.00
LONG RANGE WIRELESS MIKE - Crystal clear quality

• - miniature.
FBT-7 PLANS. . .$7.00 FBT·7KPLANS & KIT. . . $34.50
WIRELESS TELEPHONE TRANSMfTTE R - Long

~~~a5u~oL~~~ ·$ 1 0.00 VWPM-5K PLANS& KIT $34.50

Sendfor FREE catalog descriptonofabove plushundredsmore
plans. kitsandcompleted Items. Weaccept MC or Visa or when
ordering. send checkor money order. We pay shippingcharges
'Onordersover $50.00. otherwise include1O"!o with remittance.
SENDTO: SCIENTIFIC SYSTEMS

DEPT. R8. BOX 716. AMHERST. N.H. 03031

• On boa rd 7 w att ampli f ier dr IVes 8
g"hm speaker dlr octl y

• Wor ks on 12VAC or
12 VDC .

• Comes WIth 25 pre-prog rammed
tun es

(214) 278-3553

... CO D MINIM UM $20.00 ... ADD $2.50 FOR COD 'S

... UPS DELI VERY ADDRESS MU ST ACCOMPANY ALL COD
ORDERS

... $1.00 HANDLING ON ORDERS UNDER $10.00
* VISA, MC CARD S OR CHECK
... ADD 6'lit FOR SHIPPING
* TEXAS RESIDENTS ADD 5'11I STA TE SALES TA X
... ALL FOREIGN ORDE RS ADD 25'li1FOR SHIPPING

(CA NA DA 15"') NO FOREIG N COD 'S
... CALL (21-') 278- 3553 TO PLACE C REDIT CAR D OR COD

ORDE R

• UNIT IS COMPLETELY ASSEMBLEDI
• F...-.d P<" "' .ry'r>dDC se<:tIQns
• HUGE SHIELDED TRANSFORMER
' ~ lc.d a. LI... ~ul."o"

• Low RIPI'll < l 00m~ .

• ShorIC" eu't PrOlllCllon
o Ov1trvoU..ge Protl'C1lOnon ..llthrH

outpulS
0 25-\ Bndg " Reelll ,.,
o Ovff60,OOO mld ot hlt" rs
• H,gh EI!lel. ney Swileltlng Ae9u'lalor

62.50 ,r~:~:::~::::~~. guld. ",el uded
Plus $5.00 Freight • Thermal Shutdown
21 tb s. 6 X 5 1,4 X 12 • Stahs LED's (3)
ONE TI ME O FFER! L IMIT TW O (2) SUPPLIES PER CUSTOMER.

T h e
Super Mus ic

Maker
REVISION 2

SU.9S
(Basic Kit)

SEE SPECIAL
OFFER BELOW

If you have trou ble sleepIng and you wou ld lik e Ihe rest 01 th e nt'lg hbo rhood to she re yo ur
mi sery thon Ihl s littl e kIt Will be for yoo l Thor e IS no way 10 accu rately eescnee tho uneart hly
hOwl S. sc reams and tones that co me out etnus kit. Four sep arate tono OSCIllators are mixed .
canc elled and sto pped al a vary ing ral e 10 Watt s of crAZylO uncls. A great lun kIt or a practre al
burgl ar alar m Compl ete WIth PC bOlrd and all necessl ry compo ne nts less speaker. For 6- 12
VOC. O RDER OA·02

Doomsday Alarm Kit $9.9S

SPECIA L OFFER
8u y a Super MUSIC Mak er k it for $24.95 and get FREE, a 2708 ROM pre -progr l mmDdWIth 35
pop u lar tun cs Th l l offer g ives yo u eve r 60 songs 10 cheese Ir oml

A trv e erectrcoe mu sIc maker baled on a mrcr cpeeeeascr ChiP ThOSuper MUSICMak er ISthe
onl y k ilihal allow s l asy add it ion of pr&-progr ammed lun es by plu gg ing In on e memory ChiP
(ROM) . Ove r 20 dilleren i ROM's Wll h ever 500 IUM SIre avaIlable , Use tne eu for a Car Hom,
Doo fbe.ll, Door Ann04.lnClr, et c. tt you have an EPROM progr ammor our manu al tell s you how
to p rog ram your own tun es Kit Inc ludes Qualit y plall!'d and dnll ed PC 8 01rd and all
compo ne nts

OP TIONA L ACCESSO RIES
DIP SWITCH ES One 8 pcs , ono 5 ccs . fo r tu ne address • 2.001111
WAL LPL UG TRANS FORMER rcr oper encn 00 117VAC hous ocurrent . . . . . . • . • . . 3.00
INJECTION MO LDED PLASTI C CASE w/cu Siom front & roar panol l . hardw are

and 2 li ve pos rot lry , w llches (rep laces DIP SWitches) • • . . 1.00
HORN SPEAK ER 8 watt . 8 Ohm With mounting braCket •• . . •• ••.• •• . • • .. 6.25

THE PRESIDENT SAYS: "HOGWASH!!"

"IC ...LLII ILIC'••••CI
P.o. BOX 401244R GARLAND, TX. 75040

H'~ SE·01 .s.tO<!lpl"l.k ,llh'l

COt\l• •" " lIthfp.'l,tO b\l ,ld '
p<oqr' .......... . blt' iKlu m! . !lee l,
g, ..., '''o,' Dn>gnC!'d " round
tn, ,.,_ T.x as I nll, um~'.

SN764n Sound Chip , 1M
bQ,)'!:! p' oo ld t' s b.n ks o f '-' IN!
DIP U" , I C "~S I nd polS 10
p'og r..m Iht' ~ I"OUS com­
b,n..ho" s OHhf' SlF O1C~ I I I (ll ,

" CO. No.sf'. One 5" 01. ..nd
E.....t'~ Conlrols A Ouad Op
Amp IC IS USf'd 10 Implt'mt'nl
.... Adlusl..erePuln Gt''' f'''' '
lor . I f'1oo t'1 Comp..r.. tor ..nd
Mult ,p1ex (nCl lll lo' '0' f'~t' n

"'0" ~f"U I " ' I~ T" t' J . x 5­
PC Bo.rd 1,.;ll uII" a p, o' ot ~ Pt'

I'U 10 . 110.... lor ...s... aocee
clrcu." y [.n ' I ~ p' og'.Immf"d
10 dup l ,c.l t' £.p losions,
Ph. s« Guns, 51.am Tr..lns, 0'
al~I.nlnl t", t e num~, ot

Olh., sou "d s, T h t u" ,1 h.n .
m...n.ere Of . ppl".I ,ons Tht
10 '" P"Ct ,"cl " dn . 11 pl'tS

anemb ly man ua l. plOQr/lmmm g chart s and dtta,l('d 76477 cn ,p
speoflcatlons It r u n~ on it av battery In ot Incl udl!'dl 0 " board
l00MW amp Will d"vf' a small spea k('t dl, ectly 0_ th(' umt can be
con nected 10 you r stere c ...,Ih .oct eo.ore , ('sult s' l 50ea ~ e' ec t
Included l . 7S477I I Inc ludH. Ava llablf' ~para l e l y for 13.15 f'ach

After taking one look at the TR IPUT POW ER SUPPLY our engineer declared that the
unit s were worth several hund red dollars each. He pointed out the engineering, high qualit y
con structi on and state-of-the-art intergrated design in support of his position .The President
of BEC more prag matica lly pointed out the already full warehouse and the two trailer truck
loads of power supplies wait ing in the parking lot, and set the..Rrice to move th em QUIC KLYI

3 OUT PUTS
12V @ SA (12A Int.)
5Y @ 10A

-12Y @ SA

INPUT 105 - 125YAC

SMALL, SING LE HYB RID IC AND COMPO NENTS FIT ON A 2"
x3" PC BOARD (I NCLUDE D). RUNS ON 12VDC. GREAT FOR
ANY PROJ ECT THA T NEEDS AN INEXPENS IVE AMP . LESS
THAN 3% TH O @ 5 WATIS. COMPATIBLE WITH SE·01
SOUND KIT.

Sound Effects Kit $18.50

7 Watt Audio Amp Kit $6.9S

A World Leader in T est & Measu ring Instruments

The Finest Craftsmanship Second to None

Porsche Desig n

O rder fro m your loca l distribut or,
or call:

BBC·M ET RAWATT/GOERl (201)225-441-1

Edison, New Jersey

T rue Handhe ld Digit al Mul timeter

• Pocke t Size: 92x l54x25mm

• 3~ digit Liquid Crystal Display (l 3mm)

• Accuracy: 0.25% or 0.5% VDC

• Sing le Dia l Selector for all ranges

• 2 term i.o ls for a ll ranges, excep t
lOA range in model M 2012

• Safety termina ls an d probes protect
aga ins t accidental shock

• 2000 hrs. battery life

• Battery self-testing feat ure

• 2 year warranty

en
o
Z
o
rr:
b
UJ
...J
UJ

6
is-crr:

inc!' battery, manual and test probes
"Prices su bjec t to change without no tice

Canada:

RADIONICS, L TO . (116) 292-1575
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74161 S 68
74162 89
74163 87
74164 87
74165 87
74166 1 20
74167 1 95
74170 169
74172 475
74173 79
74174 89
74175 85
74176 75
74177 75
74179 1 34
74180 75
74181 175
74182 75
74184 225
74185 225
74186 995
74188 3 90
74190 1 15
7419 1 1 15
74192 85
74193 as
74194 85
74195 68
74196 as
74197 85
74198 139
74199 1 39
7422 1 1 19
7425 1 95
74273 1 05
74276 1 89
74279 75
74283 1 40
74284 390
74285 390
74290 1 25
74298 95
74365 68
74366 68
74367 68
74368 68
74390 145
74393 190
74490 190

Em
7475 S 38
7476 34
7479 4 60
7480 49
7482 95
7483 55
7485 65
7486 35
7489 1 75
7490 39
7491 57
7492 45
7493 45
7494 69
7495 65
7496 69
7497 290
74100 2 90
74107 32
74 109 37
74116 195
74 121 29
74122 39
74 123 59
74125 39
74126 44
74128 59
74132 69
74136 75
74 139 95
7414 1 79
74142 295
74143 295
74144 2 95
74145 62
74147 195
74148 1 20
74150 109
74151 67
74152 67
74153 67
74154 1 19
14155 78
74156 78
74157 69
74158 165
74159 249
74160 88

.... ,.. ( .,.-r . '1 \·..,••. P .. .~.

....... ... "P''ll ~ 'Y' '''' 0 ·· , ..•..
........ I " f'l '~)- ' .. ·0 v "'''f ' H .0<'1 r'"

............. " , ,~,. """' ,I)p"" \ ., .' ...·1' "< j )' ~, ..",

"' " ~ ' ~ . 11".1 .'"t .. ' ".. ' O' foi(j' .. ., ..
J'"I I" " .. 1 'u<"' I ~ I )-..- ., ,, m! ... . l () ' ()r "

P . .. ~ .. ' hl ' ...." !'1 ,,""'lI, "OU . "('0'.. ,m., .,.....~
....1">-• .,. . , 1 r><00' ~' " \.. .. .~" ' ., 'Q .. . . , , ",' . ,, '~

..." ....... '\1''' ' R"'''''l'' T .

7400 S 19
7401 22
7402 22
7403 22
7404 22
7405 23
7406 35
7407 35
7400 26
7409 23
7410 22
7411 29
74 12 29
7413 39
7414 59
7416 29
7417 29
7420 22
7421 35
7422 29
7423 29
7425 29
7426 29
7427 25
7429 45
7430 23
7432 29
7437 25
7436 29
7439 29
7440 19
7441 79
7442 57
7443 95
7444 95
7445 79
7446 .79
744 7 65
7448 79
7450 19
7451 19
7453 19
7454 19
7459 25
7460 23
7470 29
7472 29
7473 34
7474 34

74$244 52 99
74-5'251 1 35
74$253 135
745257 1 29
748258 129
745260 75
74$280 279
74$287 299
74-5'288 2 55
74$373 310
745374 3 10
745387 2 75
74$471 79 5
7454 72 7 95
7454 73 79 5
74$474 995
74$475 995
74$570 575
745571 575
745572 8 95
745573 895
745940 2 00
74594 1 '290

7 Pc stnc n S1 39
8 POSItion 1 49
9 POSlhon 165

10 Pc smcn 1 69

lM1 414N $190
lM1 458CNIN 49
MC1488N 99
MCl 48QN 99
LM1496N 69
LM1556N 1 50
LM1820N 95
W 1850N 95
W 1889N 3 10
LM2111N 175
l M2900 N 99
LM290 1N '250
LM29 17N 295
CA3Q13T 2 19
CA3Q18T 1 99
CA3Q21T 349
CA3023T 299
CA3Q35T '275
CA3Q39T 1 29
CA3046N 1 29
lM3053N 1 49
CA3059 N 3 19
CA306QN 3 19
CA3062 N 495
LM3065N 1 49
CA306QT 129
CA3081 N 169
CA3062 N 169
CA3083 N 155
CA3086N ao
CA3069 N 299
CA3096N 3 49
CA309 7N 199
CA3 13QT 130
CA3140T 1 19
CA3146N 2 49
CA3160T 1 19
CA3190N 1 95
CA34 10N 59
MC3423N lA9
MC3460N 3 95
SG3524 N 3 95
CA3600N 3 39
LM3900N 59
LM3905 N 1 19
LM3909N 98
LM3914N 3 75
LM3915N 395
LM39 16N 375
RC4131N 295
RC4136N 1 10
RC4151N 3 70
RC4194TK 495
RC4195TK 540
ULN2oo 1 1 25
UlN200J 1 50
SN754 50N 59
SN75451N 35
5N 7M52N 49
SN75453 N 49
SN75454N 49
SN75491N 89
SN75492N 89
SN75493N 89
SN75494N 89
TL494CN 420
TL496CP 1 65

745 124
74$ 133
745 134
74$135
74$ 136
74$ 138
745 139
745 140
74$ 151
745 153
745 157
745 158
745 160
745 174
745 175
74$ 188
745 194
745 195
:4$1 96
745240
74S241
745242
745 243

am
369

54
56

1 15
169
1 29
1 29

73
t29
1 29
129
129
279
149
149
269
1 69
t69
1 69
275
2 75
299
2 99

S595
149
149
295

99
35

1 98
1 89
325

29
98

1 49
1 25

69
17 5
1 70
1 49
1 25
135
1 39
125
495

95
5 95
6 95

95
1 75
125
1 25
t 95
t 20
560

98
1 49
195
3 75
275
1 25
1.79
195
1 25
1 40
1 95
375

39
98

1995
1 25
175
150
275
1 99

29
75
39

195
65
98

115
33
19
75
39

2 95
1 90
195
1 95
175

MUFFIN\!) FAN
The dependable, lo w
cost. largest sei ling fan
for commercratc oo hng
ecoucanons
• 105cfm free arrdt!livcry
• 4 68 sq x t 50 oeeo

W CIQhl· 17 Ol

SPECIAL PURCHASE

~"-~ $9.5001.

DIP
SWITCHES

2 Pcen on S 99
4 Posit ion 1 19
5 Posmon 1 29
6 POSltl()(l 135

78H05K
7BM06
78MG
LM 106AH
LMJOOH
lM3Q1C N
LM304 H
LM305H
LM306 H
lM307CN
lMJOBCN
LM309K
lMJ10CN
LM311D/C N
LMJ 12H
l M3 17T
lM318CN
l M319N/H
l M32OK·XX·
LM320 T-XX·
LM32OH·XX·
LM323K
lM324N
LM337K
LM338K
lMJ39N
l.M340K·XX·
LM34OT-XX'
LM340H- XX·
LM344H
LM3-IBN
LM350K
LM35BCN
LM360N
lM372N
LM376N
l M377N
l MJOOCN/N
l M38 1N
LM3B3T
l M386N
l M38 7N
l M390N
NE53 1V/ T
NE555V
NE556N
NE561T
NE565N/H
NE5066HN
NE587V1H
NE592N
LM702H
LM709N/ H
LM710N/H
l M7 11N/H
LM7 15N
LM723N/H
LM733N/H
LM739N
lM741CN/H
LM741CN-14
l M747NIH
LM748N/H
LM760CN
l M1310N
MC1330
MC1350
MC1358

74500 S 39
74502 43
74S03 45
74S04 52
74505 52
74S08 49
74509 49
745 10 42
74511 42
74515 42
74520 42
74522 42
74S30 42
74$32 49
74538 1 19
74540 49
74$51 42
74564 46
74565 46
745 74 69
74586 72
745 112 72
745 113 72
745 114 72

49
56
67
70
8 1
99

123
1 14
1 38
189

50-100

2108 (450nSJ $5 7~

2708 (65OnSI 5 25
17r:J2A 515
MM5203AQ 14 50
~\ot5204Q 995

15 14
19 18
21 20
28 27
32 30
27 24
37 36
44 43
59 56

54
63
73
77
90

l OB
1 35
12 6
1 53
209

25·49

25-49 50-100

LOW PROFILE
SOCKETS (TIN]

18
20
22
29
34
29
38
45
60

1·24

3L WIREWRAP
SOCKETS (GOLD)

8 pin WW 55
10 pin WW (Tin) 65
14pmWW 75
16pm WW 80
18pln WW 95
2OplO WW 1 15
'22pIOWW 145
24 pm WW 1 35
28pln WW 1 60
40 Din WW 220

8 pin LP
14 pin l P
16 pm l P
18 pin LP
20 pm LP
22 PIn LP
24 pm LP
28 pm LP
40 pm LP

SUPER IC CLOSEOUT SPECIALS
ULN2003 2/51 99 2N6121 3/5100 8060 AC PU 2 95 5027 CRT 5995
74lS668 3/ 1 99 51G2652 3 95 210'2 RAM 75 11C24 695
74lS377 2/1 99 745287 1 95 4060 RAM 1 49 95H03 2 89
74LS241 2/ 1 99 2758 EPRQM 2 95 8X300CPU 1495 MM5320 599
8259 695 7417318T10 5/ 199 745387 196 913 1 RAM 199
6561 RAM 2_95 l OOACPU 495 27OBEPROM 812995 EMM4402 1 99
LM733CN 3/1 99 6522 6 95 741593 311 00 1103 RAM 3/ 1 50
MC1414 3/ 199 6502CPU 595 2114 811450 87ooA/0 2/1 6 95
• CP/M trademar k,01OIOltal Research Apple trademark of Apple Computer

2764IBKxBlT5 S69 se
2732141(xBJ T5 1295
2716125 16.5V

(2KxBI T5 1 95
TM52716, 5V 12V 119 5
2158 5V (45On51 350

2513'OOlI5V1Up(It( S'BO OACoe S9lJ5
2513-005 15VllOWo\'< 10 95 DAC 1!Xl 99S
2S13·AOl,l3(S'II lOf\t< 1 ~ 95 8038 fyntl(1nCi~...lOt ~ SO
t,lCIJf)6710 A5(;IISr-llfod l 29 5 '-I C~02~ vee 29S
l,lCIoI U H Ol,l. lnS,mIXlIl39 5 Ll,lS66VCQ 19S
"' C"'661~A'J)/I,I c.::w.tfCll 1 3~ 5 XR2206' '''''tI IClfl Gtner 'lOI' 5 ~

1771-01' & L"-rtlOWr 2~ 9 5 1 R1 602B I:'~ 12'11 39 5
1111 Dullf ll:W'l 199 5 Ar51011 15v1 1Vl 49S
1791-01~1~1l:W'I 36~ ArSl014N1612 65·14V\ 695
179 1 ·02CW1r~ 44 9S Ar51015A'116315Vl 695
119l D0 05 f loWl' 44 115 11,16401 7~

1 791 00 05 f~ !l-4I1S 11,1&4 03 19 S
1 611 1 0 'L1~'!O' l 1 P~ 2350 USRI 9!lS
2 1~3ClOC~G"'*'I(Ir 11 9S 1611Bo\$1'O$ lAIIS
1 7001 1M~, lHO ""14'11 11 ss
1701 10 I)II!.-w, 22DO 4102 119~

1703lbol T5 lHO I'tQl!J.41 9!B
IJ.4 00 Vlll l lof'rqc.:n. 72S CO"'~16 169 S
17SO3'1 09t8CC 139S IIISl 2S0 lS 95
1401.661)1 1!lS A~23r6 13 7S
1A00lI' bot S liS Ar~ ·3600 I ] 7S
OAC01 0101. S9S ......S1~OAAC 895

fi'Sai D• 1-24

list
56 95
ACP

51 .95

Stepper Motor
~E."" USED IN

DATA
~ PRODUCTS
.~)o: PRINTER

$19.95 ea .

200 .0Cl0 pie ces In
stock - cncec to move

Same as MK4027 exc ept 1mS
retre$h M K4Q15 4Kx l RAM

64K CMOS RAM
8100 (200n8 )

Uses 2716's 534 noo
or 6116's v
Assembled & Tested S399 .00

MOSTEKR:~S

zse.,

PMI "Super Beta"

i
LOW POWER
AMPLIFIER

INTERNALLY
COM PENSATED

PIN OP 12GJ

Votteet e 1.0 mV
lmas = S OmA
Gai n = 40Vl mV
(Qua ntity lim ited)

for
COLOR

&
B/W

Unreal once 0 B37
male, 0 8 25 lemale
Gold PC mount With

mounting holes
Mfg AMP

Speclty 25 Of 37 pms

• Full 1 year warranty
• Top quality - gold fingers

• Expand Apple II 48 K to 64K
• Compatible with Z-80 Softcard"

• Allows system to run with CP/M" . PASCAL.
DOS3.3,COBAl , Visicalc, etc.

• Supplie d with extra 16K RAM & has (2) lED's

Astec RF Modulator

1200 BAUD MODEM Ie

f(IiflfI!
Featu res:
. 1200 Bau d
. 40 Pin
• 5Vo lts Onl y

SU 200 .. .. . .. 5 1 29 .0 0

UV"EPROM"
ERASERI---------l

~U~~.~~IE
• $79.95

Holds 4 EPROM's
at a time

Mod el S·52T 5 325 .00

"0" SUB CONNECTORS

PARALLEL ALPHA NUMERIC
PRINTER

19 Colu mn Pnnter pnnt s 16 nu mencal ccfumns plus 3
c o lumns wtuch have math. al pha and other notations
Eac h w heel has 12 cos-nons With posruon 12 bla nk

Posmon 11 o n numencat c ol umns have dec imal po int or - l.Jhhz ~s 2 75"
WId e add ing ma c hin e tape and a dua l co lor Ink nbbcn Input da ta pa ra lle l
With four b it BCD c omparator c .rcun tscne manc provrcedj. Pn nt rate , 3 hnes
per second Opera t in g vo lta ge 22 · 28 VDC With tv mca r cycle t tme of

340mS Slle 6V,"W x 3'~" H x 5.. ..00 New S17 .50 ea. 3 / S45

PIN 1082 Channel 3 or 4 5695

16K Apple' Ramcard
LIST 195

ACP

56995

BOO7 $2 .50 OB25 $1 .95

5-100 Sound Board S34 95
eoeoA CPU 3495

~~~~~~~~114) ~~; I-...;--",,;,.-------l
27re127 16 EPROM 34 95
ACP Prete Board 22 95
Vector 8800 Proto 22 20
Vector 8803 11 sial MB 2995
ACP Extender with connec tor 18 95
13 Slot Mother Board (WMC) 3295
9 SlOt Mother Boord (WMC) 2995
8S loI Mother Bd(Expandab le) 34 95
Floppy PCB (8 ' SHUGARn 39 95
Sl 00 (AY5-89 10j Sound Board 34 95
Apple Sound Board 24 95

32K STATIC RAM
2 or4 MHz
Expandable

Uses
2114L's

16K 4MHz Kll $15995

;~~: ~~~~~T $199,95-= I------------l
• 32K 4 MHz A&T • 33900

BARE BOARD 39 95
Bare Bd w/au part s less mem 99 95

16K Memory
Expansion Kits
for Apple/TRS·80

8 pcs411616K

2oo/ 25OnS $12 95
Spec lty computer •

CA LL FOR VOLUME PRICING

ZiIO~Z8 CPU
with
TINY.. -1 BASIC

Debug prog. $49.95
Plus 6132 companion

quasi-static RAM 29.95

lBOO1 59900 8ClO&- 1 $1496 6801 P 14')!)

I••••~~j•••••••• • • • • • • • ••• ZJ!JtX12 6900 2iO l 990 ecce 1,(95Z80 995 290 1A 10495 8039 1295
l80A 1195 9900Jl 4995 tKlT3N 34 95
F-8 (J650l 16 95 6602 995 8755 49 9~

2~ 16 96 6502 " 16 9 5 87~ 4~ 95

1802 s 75 Iytj l 00 2995 6809 3000
8080A 4 75 6800 11 75 8086 4995
ecee 149~ 6800 8 19 95 68000 129 95

~C~\..\..fO~c""tG
~ a"t'/V

6 116120165795 2147 $599 5290 S1 99
8264 -64K 850 411 599 5298 149
4116-2 199 414 469 6508 4.50
4 116-2 8/1295 1101 99 6518 679
2101 399 1103 99 6561 3 79
2102 79 4027 469 6604 3 99
21l0'2 '2 1 49 4044 399 6605 7 99
21L02-4 1 29 4050 469 9130 899
2111 3 49 4060 4 69 9 140 899
2112 3 49 4096 399 93415 6 99
2114 199 4115 149 934 25 699
2114L-2 325 4200 795 @
~g~L-4 ~ : ~ ~: ~~
~ ' ..'I>~ \\.

8155 59 95 825~ sa 95 68047 522 95
8 158 995 82751995 68488 19 95
820 2 29 95 8279 9 50 46505 22 95
8205 269 68 10 475 6520 695
82 12 275 6820 650 6522 995
8214 495 682 1 650 6530-X 2495
8216 275 6828 1050 6532 17 95
8224 2 95 6834 1695 6551 1995
8226 295 6845 2295 l BO-PIO 650
8228 395 6847 2795 ZaoA·P IO 950
8243 9 50 6850 5 25 zso-crc 6 50
8250 1495 6852 525 Z8OA·CTC 950
8251 650 6860 1095 Zao-mM 19 95
8253 11 95 6862 1095 laoA-OMA 2795
8255 4 50 6875 595 zeo-so 24 95
8257 950 6880 249 lBOA-510 29 95

~

4K STATIC RAM

~
ELL.OFF

10/$9.90
Same as TMS40 44

but designed spec ifica lly
.I-----------~ 10( Z-BObased systems rms

IS a full-spec 4Kxl RAM. 450nS
Order PIN blOg6104-4 wtll ie supp ly lasts

CIRCLE 91 ON FREE INFORMATION CARD 129



PERFECT GIFT ! LOW PRICE
HIG H QUALITY WATCH ES & PEN WATCHES I

A Mechan ical. Yellow Case. Bik PVC Band $16.50 ea.
B Digita l. s murt . Blue. Yellow. Pink & Red $9.95 ea.
C Digita l. Lady's Quartz. White. Burgandy. Blue. Tan $9.95 ea.
D Penwat ch. Cross Look-alike. Stainless steel $9.95 ea.

Al l WATCHES HAVE60 DAYS WARRANTY

Tuning voltag . + 1·+28 VDC. Inpu t im pe da nc e 7S n . IF
bllndwidth 7·1 6 MHz. Noisefigure " .5dB M ax . Size 2% " x
1V." x W '. Suppl y vol Ulge l SVDC.

Model 115·B ·403A. Video IF 62 .5M Hz
M ode l 115· B-405A. Video IF 45 .DMHz

$35.00 ea.

Tu ner is the mo st important part of th e ci rcuit. Don't le t
tho se $ 19.00 tune rs fool yo u.
All uni t s a re brand n.w fTom S anyo . When orde ring pleas e
spe cify m od el nu m ber .

± 10 -30 VDC ~ 250 ma adjustable . fully regul at .d. Kit
includ. s a ll . Iectr onic part s . filt .r ca pa cito rs , IC·. , heat
s in ks and PC BOl'rd .

$ 1 2 .5 0 pe r k it

MARK IV - 15 ST EP
LED POWER LEV EL INDI CATOR KIT

This new . te reo lev el indicat or kit cons ist s of 36 a-e ctor
LED' s (15 per chann.11 to indic ate th e sound leve l output of
yo ur amplifier from - 36dB to +3d B. Comes wit h a w ell
designed s ilk sc reen prin ted pla stic p anel an d h. s . se lector
sw itch to allow float ing Ofgrad ua l output indicating . POWClf
supply is 6· 12V DC wit h THG on bo ... d input s ens iti\lity con '
troi s . This unit c an w Ofk w ith arty amplifiOf from 1W to
2 00W! Kit includes 70 pcs drive r tra nsi stors . 38 pe s
m atc hed 4 -co lor LED·s . a ll ot her e le ct ronic com po ne nls .
PC Boa rd and front pan el.

MAR K IV KIT

$31.50

ULTRASONI C SW ITCH KIT

TRANS FORM ER $9 .50 ea .

POWER S UP PLY KIT $1 0 ,SO ea .

"FISHER" 30 WATT STEREO AMP

On ly $44.50
X' for me r
$4 .5 0 ea .

.- ,

~~~~~~:~ ~ .-_.~ ~~: : ~ :
,_~~ _ ~ .. .. ..-
I"'r-0·7-.-.-.--_ .- - - - _ .- - ._.-

ELECTRONIC SWITCH KIT
CO NDENS ER TYPE. Tou ch On- Touch Off. Uses 74 73 lC
and 12V relay $ 5 .5 0

Kit inclu des the Ult ra Son ic Transducers. 2 PC Boa rds for
tra nsmitter and rec . iver, a ll e lect ronic pa rts and inst ruc·
tions . Eas y to build and a lot of use s s uch as re mot e co ntrol
for TV, ga rage door, a larm s yst em or cou nte r. Un it ope ra t. s
by 9· 12VDC.

MAIN AMP 115W • 2). Kit inc ludes 2 pes . Fisher PA 301
Hyb nd IC, all .*tron lc:parts with PC Boar d. Power supply
;t lfi YDC (not Inclu ded ). Powe r ba nd with KF ' ''+3d B).
Yollage ga in 33dB . 2OHz-20 KHL

S u per Bu y
Only $ 18. 50

POWE R SUPPLY KIT
0-30VDC REG ULATED. Uses UA723 and 2N3055 power
tra ns istor. Output can be adjus ted from 0'30V @ 2A . Com­
plet e wit h PC Boa rd and alt e lectr on ic part s .

FLUOR ESCENT LIGHT DRIVER KIT
12V DC Pow ered .. . Lightsl.lp8·15 W att Fluorescen t Light
Tube s. Idea l for camper, outdoor, aut o or bo at . Kit inc ludes
hig h voltag. co il. pow . tr an si stor . heat s ink. all oth er etec­
tronic part s; and PC Board . Light tube not includ. d.

$ 6 .SO P er Krt

Inco rpor at . s brand·n.w DC design t haI giv.s a fre que ncy
response from 0- 100Khz ± 0 .5 dB. Added feat ur .s lik.
to ne def ea t and loudn.ss co nt rol le t you t ailor your own
fTeque ncy s uppli.s to . Iim ina t e power fluctuatio n!
Specifications : • THDfT lM I. s s t han .00 5% • Freq ue ncy
r. spo ns e DC to 100 KHz ± O.5 dB • RIAA dev ia t ion ± 0 .2 d B
• SIN rat io better t han 70d B • Se ns iti\lity Phon o 2m V
4 7 K1Aux l 00mV l OOK . Outputlev.ll .3 V . Maxoutput
15 V • Ton e co nt ro ls Bass ± 1OdB @ 50H zfT re bl. ± 10 dB
@ 15H z . Pow er sup ply ±24VDC @0.5A. Kit com e.with
re gula ted power s upp ly. a ll yo u nee d is a 48 VCTtransfor­
me r ~ 0 .5A .

............................... ...
ELECTRO NIC DU A L SPEAK ER PROTECTOR

TE· 22 1 KIT
Fo r Ju s t $28,5 0

(li m'1..:lStoek)

FLU ORESCEN T A UD IO LEVEL MONITOR

TA-l 000 KIT
$51.95

Power-;=;;;:;;t'o rm.r

~

Th is is t he kind of VU monitor that Is be ing use d by mo st
am plifie r manufact u r.rs . IC' s ar . us ed to s implify ci rc uit
layou t . Eas y to asse m ble and can be us . d with all power
level amplifiers . Pow er req u irem en t 12 VDC .--.._-
· --. - . '

~ ..-_.-..-
~ --- - .~ -- ~-, .. _ _.

1. _ .. _

SUPER FM WIR ELESS MIC KIT - MARK III
This ne w des Igned circ uit use . high FREQ FET transl.t ors
with 2 sta ge pr....mp , Tran sm ils FM ran ge (88-12(1MHz) up
to 2 bloc ks away and with ltIe ultr. se nslUve condenHf
microphone tha i comes with the kit a llows you 10 pick up
any sound within 15 ft. aw ay. Kit Incl udfl all elec tronic ~11s .

OSC coi ls and PC Boa rd. Power su pply 9VDC.

FMC-l 05

$11.50 Per KiI

This Aud io Frequ en cy S pect ru m Analyser anal ys.s audio
sig nals in 10 octaves over a dyn a mic ran ge of 30dB. Th .
techni que allows t he so und coloration introduc.d by
unw a nted roo m and s p. aker re son anc es to be substan­
t ially elimi n at .d.

Th e TA-2900 provides a visual presentation of the chang­
ing s pect rum thr u 10 0 r. d LED d isp lays , s o yo u can act­
ua lly s e e proof of t he equa lize d s ound yo u·v. achieved .
The TA-2 900 kit co me s w ith all th e e lectronic compo ­
nents , IC' s , predr ille d PC bo ar d, th e inst ru c ti on s and a 19 "
Rack Mou nt type m et al cabinet w ith profe ss iona l s ilk­
s cree n pri nt ed fron t pan el.
• Input Se ns it ivity Tepe Monito r/10mV - 18mV SDK n .

Spe ake r Termin al/ 0 .2W - l 00 W 80
• Dis play Lev el Ra ng e (a ll oc taves) 2 d B per s te p/ - 14 d B

t o -4dB.
• De lay Tim e (1 KHz) Fast/18dB/ s Slow /6dB/ s
• Pow er Inpu t 1 17 V or 220V AC 50/ 60 Hz.
• pow er Consum pti on 36 W
• Dimen s ion s 482{W) x 10 2(H) x 250( 0) mm .

$ 9 9 ,5 0 p e r k it

o-T - ~-· .: - .
• .= : '= '

:- ::- ~ : -:
• oII#IfP - ---- --- - •

Cuts off w hen circuit is s horte d or ove r loa de d to protect
yo ur a mplifie r as w . 1Ias your spe akers. A mu st for OCL""- ~_~_.._..... r;J!lr.', '~;'I'u="~..[1~ KIT FORM $ 8 ,75 e ll,

TA-BOO

MODel TR88 B

0 -30VDC @ l A

MO DEL TR88A
0 -15VDC @ 2A

A GOO D BUY

at $65 .0 0

*SPECIAl*
EXC ELLENT PRIC EI

M ODEL 001-0034

$ 2 9 .50 P e r Krt

TransfOfmOf
S10 .50 ...

$ 59.5 0 P er Kit

TA-323 60 WATTS TOTAL
30W + 30 W STEREO AM P KIT

PROFE SSIONAL REGULATED
VA RI BL E DC POW ER SU PPLY KIT

NEW ARRIVALS
19" RAC K MOUNT CAB INETS

6-WAY Ale ADAPTOR Black an o<loled front pan el w llh bla ck t ext ured ca se

Input 11 0 VAC Out put 3V. 4 5V. 6 V. 7 5V & 12 VDC W IDTH DEPT H HEIGHT PRICE

Cun ent 300mA 17" l 1Y," 3" $25 50
o OUR l OW PR ICE 17" l1 Y:.'· 5" S3 1 50

$5 5 0 each 17" 11 'h " T ' $3950

6W A UDIO AMP KIT
TBA8 10 w it h Volume Control. Pow . r Su ppl y 6 ·18VDC

120W PURE DC POW ER STEREO AM P KIT

All s olid state c irc uitry wi t h high efficio ncy power t rans is ­
to r 2S D388 and IC volt ag e re gula to r MC 17 33 . Output
vo ltage can be adjusted fro m Q·3 0V at l A c urrent limit . d
or 0 ·15V at 2A current lim it ed. Inte rnal res is t an ce is le ss
tha n 0 .00 5n, ripp le and noise les s t h an 1 mV. d ua l on
pane l m.t.rs for vo lt age and a mp re ading , a lso with on
bo ard LED and a udib l. ov.r loa d ind icator. Kit comes w ith
pre-drilled PC Bo ard. instructions. a ll nec.ssary etec­
tro nic components , t ransform.r and a pr ofe ss ion al look·
ing metal ca bine t . The be st proj ect for school and the mos t
us efu l instrum.nt fo r repairm.n. Buil d one to day l

1 W ATT A UDIO AMP
All parts .... pr......mbled on a mini PC Board . Su pp ly

Voltage 6-9VDC SPECIAL P R ICE $ 1.95

Getting power hun gry from yo ur sma ll am p? Have to watch
yo ur budget ? Here ' s a good s olut ion ! Th e TA-800 is a pu r.
DC a mplifier w it h a bu ilt in pre-amp. All coupl ing ca paci·
to rs are eliminat ed t o give yo u a t rue re prc d uctle n of t he
mu si c . On boa rd to ne and vo lume con t ro ls com bin ed w ith
bu ilt in pow er s upply make t he TA-800 th e most compa ct
stereo am p av ailab le. Specific at ions : &OW x 2 into 80.
Freq . range:O Hz- l00K Hz ±3dB. THO .0 1% or bett e r. SI N
ra t io : 80dB. Sensiti vity : 3mV into 4 7K . Power R. qu ir. ·
m ent: ±24-40 Vo lts .

_..... $4.50 e a .

MODEL TA-2 000

$83.9 5 per kit

• 010 100,000 Hz (at lW)
+Od B, - l dB

• SIN bett er Iha n lCOdB

• Less tha n 0.01" tota l
Harmonic Di.l ortlon .

C RYSTAL CONTROLLED
W IRELESS M ICRO PHONE

SYSTE M

GOOD NEWS FOR HI·F I NUTS;

PR OFESSIONAL FM W IRELESS
M ICROPHON E

W H IS T LE AC TI VATE D SWITC H BO A RD

No :;';u~~~~" I
OUR PR ICE $49.50

AddItiON I Microph one
(Transm itter) Annable

AT $28.00 neh
MURAWMS-49

Int rod uci ng our TA·2 000 200 w ett s P.P . Super Mirror
Amplifier Kit.

By usin g fo ur ~t.ges of modern P.P . Super Mirror C irc u it.

TH O ~md TIM are kep t und OfO.Ol % at ra ted output !

SP EC IFICAT IONS : 200W RMS int o 4 o r 80

Transm itt er. FET mic for nat .lIl1li1l11 i.:liilllllliiilliiillijlilllli
30Hz· 18K Hz res po ns•. X' ta l " •
ccrrtrcfted 49 MHz AM Ba nd
fof drifHroe perfor ma nc • . l 00

MWoutput{rang e a ppro x.
'.4 mi l.) fo r re lia bl e

long ra ng e tr an s·
mission. Pow.red
by a 9V radio ba t·
te ry{ inc lud ed).

................... = 1 Rec ei ver: X' t a l
contro lled locks

on 49 M Hz t ra nsm itt . r . igna l. On pa nel VU meter. mon­
rt cr s t he signal s t re ngt h fro m the m icrophon e . St a nda rd
phone ja ck cutter connection t o a P.A. or ot her phon e
input . 9Vbnttery incl ud ed. Thi s professional se t ls Ideal for
on sta go, in fie ld, ch urc h, in hou s e or out door u. e

This is II so lid sta te all tr a nsi s tor ci rc uitry w ith on bo ard
s te reo pre- a mp fo r m o st m icrop ho ne o r phone input. Pow er

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• out pu t em pfoys 2 p airs matching Darlingt on Tra ns islo rs
dnv en by th e popula r 2N3 0S3 Driv. r Tra nsistOfS . Fo ur bu ilt
on board contro ls for , vo lume, bala nce, t reble and ba s s.

All boards are Pfe- ass embl.d and te sted. Your whi st l.to its Power supply re quir. s 48VCT 2 .5A tra nsformer. THO of
FET co ndense r m icrophon. fTom a distanc e, as far as 30 les s than 0 .1% between 100H z-10 Khz at full power. (30
f..t ~ay (sensit ivity can be easily adjusted), w ill tum th e W atts + 30 W atts lo ad ed into 80). _
swit ch on and jf you wh ist l. again, it w ill tum off . Id. al for 0 • • • • • • • •• • • • • •• • • • • •• • •• • • • • • • • • •

r. mot e control toy s . e lectrica l applian ce s uch as lights , eer ­
f.. pot s. TV, Hi· Fi, radio or othe r Pfojects. Unit works on
9VDC .

MOD EL 968 • •.

SANYO ANTENN A SIGNA L BOOSTER
This Boo ster is spec ia lly de signed for UHF Ch an n. ls (14­
83). Aftel'"installing (betwe . n the ant.nna input clib le and
ttMl UHF t un e r), this un it will Pfovid e a minim um of 10d B
ga in, th at is appr ox imat.1y2 times better t ha n you are • • •.
ing now. Id.al fo r tho se w ho li ~e in apart m en ts that ca n not
put up a n outdoor anten na . Sm all in size , only 2" x l Y," x t ".
Sup ply vo ltag . is 15 VDC . Back In Stock.

Vh~
*NEWITE~*
MO DEL 00 1·0076

$ 12.50 ea ...

w.4H, .
HYB RID AUD IO POW ER AMPLIFIE R IC 's

From 7 W A TTS t o 100 W ATT S
Typical ra tings : Ope rating cas. te mp . 85 °C . T.H .D.= O.6%f
=20Hz-20K Hz. Input re . i. tanc. Po=:O.1W30 KO . Pow.r
bllnd w idt h 20 Hz·20 KHz. Freq , re spense ,D ·l 00 KHz. Out ·
put res is ta nc e =80 . W ith built -in pro tection c irc uit . All
unit s como with data sheet.

Mad e by one of th al e adi n g J a pan e s e rnilnufacturer s . This
f actory asse mb led FM wirel ess m ic rophone is powered by
two AA s ize ba t t eri es . It t rans m its in th e rang e 0188-108
M Hz Ele ment is built in ;II pla st ic tube ty pe c a se with an
a rnni· dire c t io na l el ectronic c ondens or mic ropho ne uni t .
By usi ng a sta n dard FM radio. signal can be heard any ·
where o n II on e-ac re lo t . So un d qutl l ity w as ju dged "very

good: ' MO Del WEM ·36 . ON SA LE

WAS $ 16 .50 $12.50 each

.................................
SOLAR CELLS



Experience the Pineapple Computer System
THE

Pine apple
48K Color Computer Kit
Features:
* 6502 MPU $6450 0

. per kit* Color graphics
* Numeric key pad
* Game paddle jacks on both sides
* Speaker volume control on the back
* Expansion slots

Easy to assemble! All components are clearly silk screened on the circuit board.
Kit includes pre-drilled double sided PC Board, all integrated ci rcuits, sockets,
professional high-impact plastic casing, keyboards, connectors and switching
power supply. Dealer inquiries invited. No C.O.D. orders

5114" Flexible Disc Sale
Why buy other brands when you can buy WABASH discs
for much less and backed by 1 year factory warranty.

All discs come with Hub Rings

PART # DESCRIPTION PRICE

10-99 100-499 500-999 1 K Up
M13A411X 5'1,' SSDD Soft Sector $2.25 $2.15 $2.05 $1.90
M43A411X 5W' SSDD 10 Hard Secto r $2.25 $2.15 $2.05 $1.90
M53A411X 5'1." SSD D 16 Hard Sector $2.25 $2.15 $2.05 $1.90
M14A411X 5'1." DSDD Soft Sector $3.65 $3.45 $3.15 $2.90
F111111X 8" SSSD IBM compatible $2.45 $2.25 $2.15 $2.00
F131211X 8" SSDD 26 sectors 128 bytes $3.05 $2.80 $2.60 $2.50

SAVE MORE ON OUR BULK 5114" DISC!
We are not allowed to use the name of the manufacturer.
Who cares! Our goal is to save yo u money! You know
who they are if you saw our ad the last few times.

FACTORY PACKED, 100 DISCS PER BOX for jus t $1.85 ea.
COMES WITH HUB RING-AND WRITE PROTECT_

SAVE ON OUR 5114" DISC DRIVE
* 100% Apple® Compatible!

Much more quiet than the
Shugart Dr ives.

$310.00 Each

$399.00 Each (with controller)

SPECIAL SALE ON LE MONITORS'
(Sanyo Look Alike)

9" Black and White, • •••• ••• •• $ 99.50

9" Green••••• •• • • • • • • •• •• • •• $120.00
12" Black and Wh it e $119.50

12" Greet! •••••••••• •• ••• • •••• $139.50

16K RAM CARD KIT FOR YOUR
APP LE@) COMPUTER

Kit incl udes: High Quality P.C. Board. 8 ea. 4116 (200ns) •
All the IC's & parts. 16-pin Dip wire. Easy to assemble.
You can do it in less than 30 minutes!

$59.95 per kit
(Limited Quantity)



R.F. Modulator
Com bin e both audio and video output onto
channe l 3 or 4 of your T.V. set.
Single I.C. chi p (MC 1374) makes for quick
and easy assembly. Single adjust ment con ­
tro l! A must for every video recording or
computer enthus iast.
VH-O Kit $19.95

550
1200

EPROMS
2708 56527 16 .
2732 . 900 2532 .

APPLE CLOCKCHIP
MM58167AN .. .. .. . 5 1500

l M fs" In d ust ry Sta ndard 5 1/4 " Winchest er Disk
Dnve
6 mB , . . .. . . . . . . .. . .. . . . . . . 5865 00
Siernens" 8" Flopp y Disk Drrve
FDD 100-8 .. .. .. . 5300 00

AND DRIVE YOU

FRANKLIN ACE 1000
$1350.00

16K EXPANSION KIT 64K EXPA N SI O N KIT
8 pes 4 116 200 ns 9 pes 4164 200 ns

$11.95 $74.25

MP SYSTEMS
WILL IMPROVE

YOUR MEMORY

Microwave
Receiver
1.9-2.5 GHZ

Microwave Rece ive r
1.9-2 .5 GHZ

PS-1 Assem bled 32 element antenna. S19.95
PS-2 20 dB gain m icrowave rec eiver kit

w ith vari able power supply k it. S50.00
PS-3 Complete pa ckage PS-1 & PS-2 . 565 .00

Mounting Hardware Included

Microwave Preamp!!!

Use with PS-3 Kit. Adds 20-25 db gain to
boost reception distance .

• Low Noise
• High Gain
• Can be used wit h all exist ing

stop sign board recei vers!!!!

PS-4 . ... .•. .1 . 9~2:5 .gH~ Fre
q
.. R~.n~~4.95

.. 52.95

. 57.95

. .. .. .. 54.95

....... 515.95

.. . .. .. .. 54.95
. . . .56.95
. . . .53.95

MODEL ELC 1045
FREQ, RANG E
UHF 470-889 MHZ
CHANNEL 14- 83
OUTPUT CHANNEL 3
75 OHM INP UT

Pari No.
DSW10 Philips UHF Tun er ELC 1045 , " , . . . 523.95
DSW20 Punt ed C ircuit Board . Predrtl led

Glas s Epoxy $15.00
DSW30 P C B. Po tenti o meters 5-10K, 1-5K . .55.95
OSW40 Resistor KIt 1/4 watt Sill!

Carbon Resistor s 32 pes.
OSWSO Pane l Mount Pot ent iometers

2· lOK and Knobs . . . .
OSW60 ics 7 pes. 1 Rectifier,

2 Regulators & 1 Heat Sink . .
DSW70 Electro lyt ic Cap KIt. B pes. .
DSW80 Ceramic Cap KIt. 33 pes
DSW90 Variable Trimmer K it , 4 pes .
DSW100 COli KIt. 2-18 uh. 1 vari able 33 uh

.. 1 - • 37- 12 Torold > 26 Wire . . .. . . •. . .Sl .95
DSW110 IC. Socke ts 5-8 pms. 2-14 pin .. . .. 54.95
DSW120 Power Tr ansformer

PRI-117 Vac. SEC 24Vac.l amp 55.95
DSW130 Speaker. Oval 8 ohm 53.00
OSW140 MIsc . Par ts , Har dware & Hoc kwrre

An t Term. SWitc h Dpdt. Fuse.
Fusehol der, Line Co rd . etc .

When Ord ering All It ems
DSW10-D140 . To tal Price 599.95

MORE GAIN
Th an a Mitsumi Tun er

DSW10-140 Parts Kit

CIRCLE 83 ON FREE INFORMATION CARD

5 695
3455

.. .. 400
620
855

1765
. .. . . . .. . . . . 8 75

6500 FAMILY

DB CONNECTOR

LPS II@

ASK FOR FREE FLYER
ASK FOR QUANTITY PRICING

Hi gh resolut ion h igh speed li ght pen for Appte II' ''
com pu te rs Co rnpanb le With Eran ktrn Ac e 1000

534 9.00

$100.00 minimum order .
Ter ms C.O.D. Prepaid or cred it to rated firms.
F.O .B. : Laguna H ills, C A.
Sh ipping c ha rges w ill be adde d.
A ll pric ing sub ject to change without notice.
C al l for quanti ty pr icing.
Bank cards accepted: Mast erCard. Visa

DB25P (RS23 21 . 5295
DB25S (Fernale) . . . . . . . . . . . . . 4 25
Hood. lW
DB9P 250
DB9S 337
Co ve r . 1 10
D B1 5P . 377
DB1 5S . 421
Cover . . . . . . . . . . .. . . . 1 25

R6502P .
R651 1P .
R6520P .
R6522P .
R6532 P .
R6545P .
R6551P .

CIRCLE 84 ON FREE INFORMATION CARD

Pri ce

.. 58.95

.. . 511.95
. . . .55.95

. . . 523.95

.. .. .. 516.95

.. ..... 511.95

. . . .59.95

.. . .54.95
.. . .. .. .. . .. 53.95

Pari No . Descri pti on

PWD10 Philip s UHF Tu ner ELC 1045 .
PWD20 Glass Epoxy Circui t Board .

Pred nlle d . . . . .
PWD30 P C B. Pots. 4-20K. 2-1K. 2- 10K.

2- 100K. .. .. ..
PWD40 Resiste r Kit 1/4 watt 5%
PWD50 Panel Mou nt Po ts 2-5K
PWD60 IGs 7 pcs.. 1 Rect ifier ,

2-Heat Sinks & Sock ets.
PWD70 Ceramic DIsc Caps - 37 pes

& Misc . Type Capacitor s .
PWD80 Electrolyt ic Caps 18 pes
PWD90 Variable Trimmer Capa cit or

5- 5-35 pF . 54.95
PW0100 Coli Ki t. 2·T37-1 2 Femt e cores Toroid

4-Prewound Ind icato rs 52.95
PWD110 MIsc . Par ts c-Hookup Wire . Ant

Terrnmals. Fuse. Fuseho lder
Opdt SWitch, LIne Cor d etc

PWD 120 Power Transfo rmer
Pn mary-117 vee.
Secondary 24 Vac . 1 amp . . 55.95

PWD130 Speaker . Oval 6 ohm 52.95
PWD140 Cabinet. Prep unched & or.nee 513.95

When Ordering All Item s

PWD10·PW D140 To tal Price 5124.95

UHF T.V. Preamp
Features:

• 25 dB gain !
• Kit

Your reception will dramatica lly improve!
Th is unit will enable you to pull in signals
you never knew were there!
For bo th ind oor and out door use. Inp ut and
out put impedance 75 ohm . No adjustme nt!
Easy assembly.
JH-O Kit $22.95

The V-4803 is an electronic sw itch­
ing network capab le of switching
any six video inputs to any or all
three output. Save ti me and mo ney.
Switch ing of yo ur VCRNTR, Cab le
TV ., video games antenna, micro­
com puter, pay T,V, Boxes, Hassle
Free!!
V-4803 " , , , , , , , , , , , , , , , " $74.95

Video Swi tc h Box
Model V-4803

Available by Mail Order only - Send check or money order to

Mi nimum order $15.00. Add
10% shippin g on orders und er
$35.00. Orders over $35.00,
add 5%.
Catalog - $1.00

Visa & Mastercharge
Acc eptab le

STAVIS ELECTRONICS, INC.
912 w. Touhy Avenue
Park Ridge, Ill inois 60068
(312) 692-5223
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r~rnstJlJ the first name in Counters!

Power:

The CT-90 is the most versatile, feature packed counter available for less
than S300.00! Adv anced design features include; three se lectable gate times,
nine digits, gate indicator and a unique display hold function which holds the
displayed count after the input signal isremoved! Also, a IOmHz TCXO time
base is used which enabl es easy zero beat calibration checks agai nst WWv.

Optionally; an internal nicad batte ry pack.extemal time base input and Micro­
power high stability crystal oven time base are available. Th e CT-9O,
performance you can count on!

9 DIGITS 600 MHz $129 95
SP ECIFICATIONS: WIRED
Range: 20 Hz to 600 MHz
Sensitiv ity: Less than 10 MY to 150 MHz

Less than 50 MY to 500 MHz
Reso lution: 0. 1 Hz ( 10 MHz range)

1.0 Hz (60 MH z range)
10.0 Hz (600 MHz range)

Display: 9 digits 0.4 " LED
Time base: Stand ard-IO.OOO mHz, 1.0 ppm 2(}-40°C.

Opti onal Micr o-power oveo-O.I ppm 2(}-40°C
8-15 YAC @ 250 rna

lliJ:ll
CT90 _Ired.I)u""&lTant) SJ299S
CT·90 K,I.90 day pan u .at
ranI)" 109 9S
AC·I AC adAJIC~r J 95
Bp·1 NlCad pa<k .. AC
Adl p'c rfCha rl cr 12 95
QV. !. M lcTO- po""tT O"c n
UIM bale 499S
Elllcm,l lJmc be.1.e Input 1 4 9 ~

7 DIGITS 525 MHz

Display:
Time base:
Pow er.

84.95
3.95

12.95

$99 .95

PRICES;
CT-70 wired, I yearwarranty
CT-70 Kit, 90 day parts war­
ranty
ACI AC adap ter
BP-I Nic ad pack + AC
adapter/ charger

The CT-70 breaks the price barrier on lab quality frequency counters.
D eluxe features such as; three frequency ranges - each with pre-amplification,
dual selectable gate times, and gate activity indica tion make measurements a
snap. T he wide frequency range enables you to accu rately measure signals

from audiothru UHF with 1.0 ppm accuracy- that's .OOOI%! TheCT-70 is
the answer to all your measurement needs, in the field, lab or ham shack.

SPECIFICATIONS;
Range: 20 Hz to 525 MHz
Sensit ivity: Less than 50 MY to 150 MHz

Less than 150 MY to 500 MHz
Resolution: 1.0 Hz (5 MHz range)

10.0 Hz (50 MHz range)
100.0 Hz (500 MHz range)
7 digits 0.4 " LED
1.0 ppm TC XO 20-40 °C
12 YAC @ 250 rna

7 DIGITS 500 MHz $79 95
WIRED

Displa y:
Tim e base
Power.

PRICES:
MI NI-l oo wired, I yea r
warran ty j79.95
AC-Z Ac adapte r lor MI NI-
100 3.95
BP-Z N icad pack and AC
adapter/ charger 12.95

Here's a handy, general purpose counter that provides most counter
functions at an unbelie vable price. Th e MI NI-l oo doesn't have the full

frequen cy range or input impedance qualities found in higher price units, but
for basic RF signal measurements. it can't be beat! Accurate measur ements
can be made from 1 MHz all hi e way up t0500 MHz with excellent sensitivity
throughout the range. and the two gate times let you select the resolution
desired Add the nicad pack option and the MINI-I 00 makes an ideal addition
to your tool box for " in-the-field " frequency checks and repair s.

SPECIFICATIONS;
Range: I MHz to 500 MHz
Sensitivity: Less than 25 MY
Resolut ion: 100 Hz (s low gate)

1.0 KHz (fast gate)
7 digits, 0.4" LED
2.0 ppm 2(}-40°C
5 VDC @ 200 rna

DIGITAL MULTIMETER'$99 ~IRED

29.95

119.95
14.95

$159.95

10 Megohms, DCIAC volts
0.1% basic DC volts
4'C cells

SP ECIFICATIONS;
DCl AC volts: iooev to 1 KY, 5 ranges
DCl AC
current 0.1 uA to 2.0 Amps, 5 ranges
Resistance: 0.1 ohms to 20 Megohms, 6 ranges
Input
impedance:
Accuracy.
Power:

$159~IRED

Th e OM·700 offet"s pro fessional quality performance at a hobby ist price.
Features include; 26 different range5 and 5 functions, all arra nged in a
convenient, easy to use format . Measu rements are displayed on a large 31h
dicit, \01 inch LEO readout with automatic decimal placement , automatic
polarity, overra nge indicano n and overload protection up to 1250 volts on all
ranges, making it virtually goof-proof The OM·700 looks great, a handsome ,
jet black , rugged ABS case with convenient retractable tilt bail makes it an
ideal addition to any shop.

SPECIFICATIONS:
Range: 20 Hz to 600 MHz The CT-50 is a versat ile lab bench counter that will measure up t0600 MH z
Sensiti vity: Less than 25 mv to 150 MHz with 8 digit precis ion. And, one of its best features is the Receive Frequency

Less than 150 mv to 600 MHz Adapter which turns the CT-50 into a digital readout for any receiver The

Resolution: :~oH~~~~:~~:~~~ge) adap ter is easily programmed for any receiver and a simple connection;o the
8 digits 0.4" LED receiver' s VFO is all that is required for use. Add ing 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 double-duty'

Displ ay:
Time base:
Power:

8 DIGITS 600 MHz

PRICES:
DM-7oo wiJed, 1 yearwarranty $99 .95
DM-7oo Kit, 90 day parts
warran ty 79.95
AC- I, AC adaptor 3.95
BP-3, N icad pack +AC
adapterlcharger 19.95
MP-I , Probe kit 2.95

AUDIO SCALER ACCESSORIES COUNTER PREAMP

I !!:1m" flI lJ nlanumi[] S I-I[] ~::- A~ " RM S SO'''' OI', on guo ,on,..d - .,om;n. fa, 10 da y'" no' p l~o•• d
( .. ~ [j; [j; Ui~ . ~. e.:::t:I ~~ , . turn In OrigIna l form for r.fund Add 5~ for shipping •

. PHON E ORD ERS Insura nce roa ma KImu m of S 10 Over seosadd1 5~ CO D add
2575 BAIRD RD. • PENFIELD, NY 14526 CAL L 716-586-3950 S2 O ,d . "und. ,SI0 .oddS 1.5 0 NY,. "d.n"' odd' ''',o>

Fo r high reso lution audio measurements, multiplies
UP in frequency.

• G reat for PL tones
• Multiplies by 10 or 100
• 0 .01 Hz resolution!

$29 95 Kit $39 95 Wired

Telescopic whip antenna- BNC plug $ 7.95
High impedance probe, light loading . .... .. . .... 15.95
Low pass probe, for audio measurements . . . .. . . . . . . .. . . . . . . . . . 15.95
Direct probe, general purpose usage . 12.95
Tilt bail, for CT 70 ,90, MINI-l oo .. . . . . . . . . . . . . . 3.95
Color burst calibration unit, ca librates count er

against color TV signal. . . .. .. 14.95

For measur ing extremely weak signals fro m 10 to 1,000
MH: . Small sue, powered by plug transform er-includ ed.

• Fl at 25 db gain
• BNC Connectors
• Gr eat for sniffing RF with pick-up loop

$34 95 Kit $44 95 Wired

z
o
<m
~
CD
m
J)
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RCA
LM301 .34 LM340 (see 7800) NE558 1.50 LM1489 .69 CA 3023 2.75 CA 3082

LM301H .79 LM348 .99 NE561 19.95 LM1496 • •85 CA 3039 1.29 CA 3083

LM307 .45 LM350K 4.95 NE564 2.95 LM1 558H 3.10 CA 3046 1.25 CA 3086

LM3 08 .69 LM350T 4.60 LM565 .99 LM1800 2.37 CA 3059 2.90 CA 3089
CA 3060 2.90 CA 3096

LM308H 1.15 LM358 .69 LM566 1.49 LM1812 8.25 CA 3065 1.75 CA 3130
LM309H 1.95 LM359 1.79 LM567 .89 LM1830 3.50 CA 3080 1.10 CA 3140
LM309K 1.25 LM 376 3.75 NE570 3.95 LM1871 5.49 CA 3081 1.65 CA 3146
LM310 1.75 LM3 77 1.95 NE571 2.95 LM1872 5.49
LM31 1 .64 LM 378 2.50 NE592 2.75 LM1877 3.25
LM311H .89 LM379 4.50 LM703 .89 LM1 889 1.95
LM312H 1.75 LM380 .89 LM709 .59 LM1896 1.75 TILM317K 3.95 LM 380N ·8 1.10 LM710 .75 LM2 877 2.05
LM317T 1.19 LM381 1.60 LM711 .79 LM2878 2.25 TL494 4.20 75365
LM3 18 1.49 LM3 82 1.60 LM723 .49 LM2900 .85 TL496 1.65 75450
LM 318H 1.59 LM383 1.95 LM 723H .55 LM2901 1.00 TL497 3.25 75451
LM 319H 1.25 . LM384 1.95 LM733 .98 LM3900 .59 75107 1.49 75452
LM319 1.25 LM386 .89 LM 741N -8 .35 LM3905 1.25 75110 1.95 75453
LM320 (see 7900) LM387 1.40 LM 741N -14 .35 LM3909 .98 75150 1.95 75454

LM322 1.65 LM 389 1.35 LM741H .40 LM3911 2.25 75154 1.95 7549 1

LM323K 4.95 LM 390 1.95 LM74 7 .69 LM3 914 3.95 75188 1.25 75492
75189 1.25 75493

LM324 .59 LM 392 .69 LM748 .59 LM3915 3.95 75494
LM329 .65 LM 394H 4.60 LM10 14 1.19 LM3916 3.95
LM 331 3.95 LM399H 5.00 LM1 303 1.95 MC4024 3.95
LM334 1.19 NE531 2.95 LM1310 1.49 MC4044 4.50
LM 335 1.40 NE536 6.00 MC1330 1.69 RC4 136 1.25

81 FETLM336 1.75 NE555 .34 MC1349 1.89 RC4 151 3.95
LM337K 3.95 NE556 .65 MC 1350 1.19 LM4250 1.75 TL07 1 .79 TL084
LM 337T 1.95 NE558 1.50 MC 1358 1.69 LM4500 3.25 TL072 1.19 LF347
LM 338K 6.95 NE555 .34 LM 1414 1.59 LM13080 1.29 TL074 2.19 LF351
LM339 .99 NE556 .65 LM 1458 .59 LM13600 1.49 TL081 .79 LF353

LM1488 .69 LM13700 1.49 TL 082 1.19 LF355
TL083 1.19 LF356

LF357

BEST SELLING
BOOKS

OSBORNE/Me GRAW-HILL
Apple II User' s Guide • .•• • • • • • • 14.95
CRT Co ntro ller's Hand book •• . • • •• 9.95
68000 Asse mb ly Lan guage

Programm ing • • • ••• • . . • .• . . 16.99
CBAS IC User Guide • • • • . . . .• . • 15.00

SYBEX
Your Your First Computer . • • • • . . 8.95
Th e CP/M Handbook • • . . • . .• . . 14.95
Th e PASCAL Handb ook .. . .. • .. 18.95
Microprocessor Interfac ing

Techniq ues .. . . . . . • .• .•.• •• 17.95

"JDR SUPER SPECIALS"
RAM

HM6116-4 2KX8 CMOS

TMM2016-200 2KX8 NMOS 200NS

4164-200NS

VOLTAGE
REGULATORS

7805T .89 7905T
7808T .89 7908T
7812T .89 7912T
7815T .89 7915T
7824T .89 7924T

7805K 1.39 7905K
7812K 1.39 7912K
7815K 1.39 7915K
7824K 1.39 7924K

78L05 .69 79L05
78L 12 .69 79L12
78L 15 .69 79L 15

78H05K 9.95 LM323K
78H12K 9.95 UA78S40

T ~ TO ·220 K ~ TO -3
L ~ TO -92

DISK DRIVES
TAN DON

TM100-1 (FOR IBM)
TM100-2 (FOR IBM)

SHUGART
SA 400L (40 TRACK) 199.95
SA 400 (35 TRACK) 189.95

CABINET FOR 51/4"
DISK DRIVE

* COLOR MATCHES APPLE
* FITS SH UGART

SPECIAL - $29.95

MICROCOMPUTER
HARDWARE HANDBOOK

FROM ELCOM P - $14.95
Over 800 pages of manufac turer s data
shee ts on most co mmonly used IC's.
Inclu des:
* TTL - 74174L S and 74F
* CMOS
* Vol tage Regu lators
* Me mo ry - RAM, ROM , EPROM
* CP U's - 6800, 6500, Z80, 8080,

8085 , 8086/8
* MPU support & interface - 6800,

6500, Z80, 8200, etc.

CAPS

(j)
o
Z
o
a:
I­o
W
-l
W

o
is
-ca:

EPROM
450NS

450NS

.01 uf Disc

.1 uf Disc

.1 uf Monolithic

100/$600

100/$800

100/$1500

RESISTORS
'I. WATT 5% CARBON FILM ALL

STANDARD VALUES
FROM 1 OHM TO 10 MEG OHM
50 PCS. SAME VALUE .025 EA.

100 PCS. SAME VALUE .02 EA.
1000 PCS. SAME VALUE .01 5 EA.
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COOLING FAN $6995

* Easy Installation
* No modification of Apple

required .
* Color matches Apple.
* Switch on front controls fan,

computer and monitor.
* Ultra-quiet, reliable fan.
* Completely eliminates

problems caused by
overheating

t:»F-\C€' 16K RAM CA~~OI.JCEO
* Upg rade your 48K Apple II to full 64K of RAM .
* Fully software and hardware compatible with the Apple

language card and microsoft Z80 card .
* Eliminates the need for the Applesoft or Integer Basic

ROM card when used in conjunction with DOS 3.3.
* Allows you to run Apple Fortran or Pascal with no

di fficulty .
* Available as bare board, kit, or assembled and tested

board.

ASSEMBLED & TESTED . . . . . $49.95
BARE CARD $14.95 KIT $44.95

DISK DRIVE $29995

* Includes metal cabinet
* Color matches Apple
* 35 Tracks/single side
* Includes cable
* Use with Apple II

Controller

MONITORS
BLACK & WHITE

NECJB1201M $169°0
ZENITH ZUM-121 $119°0

COLOR

AM DE K COLOR 1$335°0
NEC JC1201M $329°0

SA400 35 TRACK
DISK DRIVE

CLEARANCE

PRINT ERS

MX-80
MX-80FT
MX-800

CALL FOR PRICE
WE HA VE A PPLE AND TRS-BO

INTERFACE CARDS AND CABLES

* VERY LIMITED SUPPLY
* MODIFY FOR USE IN

APPLE .
* PRE-REVISION "l" MODEL
* THEY WONT lAST lONG ·

$18995

CIRCLE 86 ON FREE INFORMATION CARD

ATHANA SS SD SOFT • • • • • 24.95
MEMOREX SS SD SOFT • • •• 26.95
VERBATIM SS SDSOFT •• • • 29.95
VERBATIM 10 SECTION HARD 29.95

zo
<m
s:
CD
m
:IJ
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14 .95

2 MHZ

9000 SERIES

EXAR

99 .95
4.95
7.95

13.90
19.95
12.95

2.95
4.95
3.25

14.95
12.95
34 .95
25 .95
14.95
12.25

3.45
5.75
9.95

11 .95
6.95
2.25

24 .95
24 .95
19.95

lMHZ

10 .95
22 .25
29 .95
29 .95

7.95
12 .95
35 .95
12.95

2 MHZ

5.95
6.95
8.9 5
9.95
4.35
8.75

11.2 5
22 .50
11.8 5

3.75
38!
3.9C
52~

3 .2~

9 .95
11.7 0
12.40
28 .5C
12.95

6500
1 MHZ

68000
6800
6802
6808
6809E
6809
6810
6820
6821
6828
6840
6843
6844
6845
6847
6850
6852
6860
6862
6875
6880
6883
68047
68488

6800

68 BOO
68B02
68B09E
68B09
68Bl0
68B21
68B45
68B50

68BOO

DISC Z-80CONTROLLERS
2.5 Mhz 80352101 256 x 4 (450n.) 1.95

177 1 16.95
5101 256 x 4 (450n.) (crncs] 3.95 8039

179 1 29 .95 Z8 0- C P U 3.95
2102-1 1024 x 1 (450n.) .89 1793 38 .95

INS -8060
Z80-C T C 5.95

2102 l -4 1024 x 1 (450n.) (lP) 1.29 1795 54 .95 15. 25
INS -8073

Z8 0- DART2102 l -2 102 4 x 1 (250n.) (lP) 1.69 1797 54 .95 17 .5 0
8080

2 111 256 x 4 (450n.) 2.99 68 43 34 .95
Z8 0· DMA 8085

2 1 12 256 x 4 (450n.) 2.99 8272 39 .95 Z8 0- P IO 5.75
8085A-2

2 114 1024 x 4 (450n.) 8114 .95 UPD 765 39 .9 5 Z8 0-S1010 18.50
8086

2 1 14 l-4 1024 x 4 (4 50n.) (lP) 8115 .25 1691 18.95 Z80 -S IOl l 18 .50
8087

2114l-3 1024 x 4 (300 n.) ( l P) 8115.45 2143 18.95 Z8 0-S IOI2 18 .50
8088

2114 l -2 1024 x 4 (200n.) (lP) 8115 .95 INTERFACE Z8 0-S IO I9 16 .95
80892147 4096 xl (55n.) 4.95 8T26 1.69 8 155T MS4044 -4 4096 x 1 (45 0n.) 3.49 8T28 2.49 4.0 Mhz 8 156T MS40 44-3 4096 x 1 (3 00n.) 3.99 8T95 .99 Z8 0A- C P U 6. 00

TM S4044-2 4096 x 1 (200n.) 4.49 8T96 .99 8 185
Z8 0A- CT C 8. 65

MK411 8 10 24 x 8 (250 n.) 9.95 8T97 .99 8 185 -2

T MM201 6-200 2048 x 8 (200n . ) 4. 15 8T98 .99 Z8 0A- DART 18.75 874 1
TMM 201 6-150 2048 x 8 (150n . ) 4.95 DM8131 2.95 Z8 0A· DMA 27.50 8748
T MM201 6-100 20 48 x 8 ( l OOn.) 6. 15 DP 8304 2.29 Z80 A-P IO 6. 00 8 755
HM 611 6 -4 2048 x 8 (20 0n.) (c mos) 4.95 DS8835 1.99 Z80 A-SIO /0 22.50
HM 611 6-3 2048 x 8 (150 n. ) (c mos) 5.95 DS8 83 6 .99 Z80A-S IOll 22.50
HM 6 11 6· 2 2048 x 8 (120n.) (cmos] 8.95 MISC. Z80 A-S IOI2 22.50
HM 611 6LP-4 2048 x 8 (20 0n.) (c mo.)(l P) 6.95 7.95 Z80 A-SIO /9 19.95
HM 611 6lP-3 2048 x 8 (150n.) (cmo.)( l P) 8 .95 4.95

HM 611 6 lP-2 2048 x 8 (120 n.) (cmosjf t.P) 10.95 4.9 5 8202 29 .95
Z-6 132 4096 x 8 (300n.) (Os tat) 34 .95 9.0 0

8203 39 .9513 .9 5
l P l o w Po wer Ostat Quasi-Sla tic 7.95 82 05 3.50

9.95 8212 1.80
25 13-002 l O W 9.9 5 8214 3.85

DYNAMI C RAM S SOUND CHIPS ZILOG 8216 1.75

76477 3.95 8224 2.25
TMS4027 4096 x 1 (250n.) 76489 8.95 8226 1.80
MK4108 8192 x 1 (200n.) AY3-89 10 12 .95 8228 3.49
MM5298 8192 x 1 (25 0n.) MC334 0 1.49 8237 19 .95
4116-300 16384 x 1 (300n.) CRT 8238 4.49
4116 ·250 16384 x 1 (250n.) CONTROLLERS 8243 4.45
4 116-200 16384 x 1 (200n. )

6845 14 .9 5 8250 10 .95
4116 -150 16384 x 1 (150n.) 68 B4 5 35 .95 32.768 k hz 1.95 8251 4.494116-120 16384 x 1 (120n.) HD46505S P 15 .95 1.0 m hz 4.95

8253 6.952 118 16384 x 1 (150n.) (5.) 6847 12.25 1.8432 4.9 5
MK48 16 2048 x 8 (300n.) (5.) 68 047 24.95 2.0 3.95

8253-5 7.95

4164-200 65536 x 1 (200n.) (5.) 8275 29 .9 5 2.097152 3.95 82 55 4.49
4164 · 150 65536 x 1 (150n.) (5.) 722 0 99 .9 5 2.45 76 3.95 8255-5 5.25

si ng le 5 volt supply
CRT5027 39 .9 5 3.2768 3.95 8257 7.95

5V C RT 5037 49 .9 5 8257-5 8.953.579535 · 3.95
DP8350 49 .95 4.0 3.95 8259 6.90

EPR OMS
BIT-RATE 5.0 3.95 8259-5 7.50

GENERATORS 5.068 8 3.95 82 72 39 .95

256 x 8 {tus} MC14411 11. 95 5.185 3.95 8275 29 .951702
BR1941 11 .95 5.7143 3.95 8279 8.952708 1024 x 8 (450n.)
4702 12.95 6 .0 3.95

2758 1024 x 8 (450n.) (5.) C O M50 16
82 79-5 10 .00

16.95 6.144 3.95
2716 2048 x 8 (450n.) (5.) CO M811 6 10 .95 3.9 5

8282 6.50
6.5536

27 16 -1 2048 x 8 (350n . ) (5.) MM5307 10 .95 8. 0 3.95
8283 6.5 0

TM S 271 6 2048 x 8 (450n.)
UARTS 10 .7 836 3.9 5

8284 5.5 0
TM S 25 32 4096 x 8 (450n .) (5. )

14 .31 81 8 3.95 8286 6.5 0
2732 4096 x 8 (450n . ) (5.) AY3- 10 14

82 87 6.5 0AY5-101 3 15 .0 3.95
2732 -250 4096 x 8 (25 0n.) (5.)

PT1 47 2 16 .0 3.9 5 8288 25 .00
2732-200 4096 x 8 (20 0n.) (5.)

TR160 2 18.0 3.9 5 8289 49.95
2764 8 192 x 8 (450n . ) (5.) 235 0 18.432 3.9 52764 -250 8 192 x 8 (25 0n.) (5.) 26 5 1 20 .0 3.9 52764-200 8 192 x 8 (20 0n.) (5.) TM S 6011 22.11 84 3.95T MS2564 8192 x 8 (45 0n.) (5.) IM64 02 32 .0 3.95
MC68764 8192 x 8 (450n.) (5.)(24 pin) IM6403

5. Sinqle 5 Vall Supply INS8250 14 .95

KEYBOARD
CHIPS DATA

EPR OM ERASERS AY5 -2376 11. 95 ACQUISITION
AY5-3600 11. 95 ADC0800 15.55
74C 922 See 74 COO
74C923 Seri es Pric es

ADC0804 3.49
Timer ADC0809 4.49

CLOCK ADC08 17 9.9 5
CIRCUITS DAC0800 4.9 5

MM53 14 4 .95 DAC0806 1.95
MM5369 3.95 DAC0808 2.95
MM5375 4.95 DAC1020 8.25
MM581 67 8.95 DAC1 022 5.95
MM58174 11 .95 MC1 408l6 1.95
MSM5832 6.95 MC1 40 8l8 2.9 5

(j)

~
zo
cr:
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O
W
....J
W

o
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cr:
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74L500 .2 4 74L 586 .39 74 L5 169 1.75 74L 5 323 2. 75 IC SOCKETS 7400 .19 4000 .29 4528 1.19
74 L501 .25 74 L590 .55 74L5 170 1.49 74 L5 324 1.75 1-99 10 0 741 32 .45 4001 .25 453 1 .957401 .19
74L 502 .25 74 L5 9 1 .8 9 74L517 3 .6 9 74 L5 352 1.29 8 pin S T .13 .11 74 136 .50 4002 .25 4532 1.9514 pin ST .15 .12 7402 .19 74141 .6574L 5 0 3 .25 74 L5 92 .55 74L 5 174 .55 74 L5353 1.29 4006 .89 4538 1.9516 pi n 5 T .17 . 13 740 3 .19 741 42 2.9574L504 .24 74 L593 .55 74L517 5 .55 74 L5363 1.35 4007 .29 4539 1.9518 pin 5 T .20 . 18 7404 .19 74 143 2.9574 L505 .25 74 L595 .75 74 L5181 2.15 74 L5364 1.95 4008 .95 4543 1.1920 pin ST .29 .2 7 7405 .25 74 145 .6074 L508 .28 74 L596 .89 74L5189 8.95 74 L5365 .49 4009 .39 4555 .9522 pin ST .30 .2 7 7406 .29 74 147 1.7574 L509 .29 74 L5 107 .39 74L 51 90 .89 74 L5366 .49 24 pin 5T .30 .2 7 740 7 .29 4010 .45 4556 .95741 48 1.2074 L5 10 .25 74 L5 109 .39 74 L5 19 1 .89 74 L5367 .45 28 pin ST .40 .3 2 740 8 .24 4011 .25 4581 1.9574 150 1.3574 L5 1 1 .35 74 L5 112 .39 74L51 92 .79 74 L5368 .4 5 40 pin S T .49 .39 7409 .19 40 12 .25 4582 1.95
74 L5 12 .35 74 L5 113 .39 74 L51 93 .79 74 L5373 .99 5 T 5 0 LDERTAIL 74 151 .55 401 3 .38 4584 .757410 .19 741 52 .6574 L5 13 .4 5 74 L511 4 .39 74 L5 194 .69 74 L5374 .99 8 pin WW .59 .49 7411 .25 4014 .79 4585 .75
74 L5 14 .59 74 L5122 .45 74 L5 195 .69 74 L5377 1.39 14 pin W W .69 .52 741 53 .55 4015 .39 4702 12.95741 2 .3074 L515 .35 74L 5 123 .79 74 L5 196 .79 74 L5378 1.18 16 pm WW .69 .58 74154 1.25 40 16 .39 74COO .35741 3 .3574 L520 .25 74 L5124 2.90 74 L5 197 .79 74 L5379 1.3 5 18 pin WW .99 .90 74155 .75 4017 .69 74C02 .357414 .49
74 L521 .29 74 L5 125 .4 9 74 L522 1 .89 74 L5385 1.90 20 pin WW 1.09 .98 74156 .65 4018 .79 74C0 4 .3522 pin WW 1.39 1.28 7416 .25 74157 .5574 L522 .25 74 L5126 .49 74 L5240 .95 74 L5386 .4 5

1.49 1.3 5 7417 .25 4019 .39 74C08 .35
74 L526 .29 74 L5 132 .59 74 L5241 .99 74 L5390 1. 19 24 pin WW 74159 1.65 4020 .75 74C l 0 .3528 pin W W 1.69 1.4 9 7420 .1974 L52 7 .29 74 L51 33 .59 74L5242 .99 74 L5 393 1.19 74 160 .85 402 1 .79 74C14 .5940 pin W W 1.99 1.80 74 21 .3574 L528 .35 74 L5136 .39 74 L5243 .99 74 L5395 1.1 9 74161 69 4022 .79 74C20 .35WW WIREWRAP 7422 .3574 L530 .25 74 L5137 .99 74 L5244 .99 74 L5399 1.49 6.75 call

74 162 .85 4023 .29 74C30 .3516 pin Z IF 7423 .29 74 163 .6974L5J2 .29 74 L5138 .55 74L 5 245 1.49 74 L5424 2.95 24pinZI F 9 .95 call 7425 .29 4024 .65 74C32 .39
74L533 .55 74 L5139 .55 74L5247 .75 74 L54 47 .37 ZIF T EXTOO L 74164 85 4025 .29 74C42 1.297426 .29 74 165 8574L537 .35 74 L5145 1.20 74 L5248 .99 74 L5 490 1.95 (Zero Insert ion Forc e) 7427 .29 4026 1.65 74C48 1.99
74 L538 .35 74 L5147 2.49 74 L5249 .99 74 L5624 3.99 741 66 1.00 4027 .45 74C73 .657428 .4574L 5 4 0 .25 74L5 148 1.35 74 L525 1 .59 74 L5 668 1.69 74 167 295 4028 69 74C74 .657430 .1974 L542 .49 74 L5 15 1 .55 74 L5253 .59 74 L5 669 1.89 CONNECTORS 74170 1.65

4029 .79 74 C7 6 .8074 32 .2974 L5 47 .75 74 L5153 .55 74 L5257 .59 74L5670 1.4 9 74172 5.95 4030 .39 74C83 1.95R5232 MALE 2.95 7433 .45 74173 .7574 L5 48 .75 74 L5154 1.90 74 L5258 .59 74L56 74 9.65 R5232 FEMALE 3.50 7437 .29 4034 1.95 74C85 1.95
74 L549 .75 74L5155 .69 74L5259 2.75 74 L5682 3.20 74174 .89 4035 .85 74C86 .39R5232 FEMALE 7438 .2974 L551 .25 74L5156 .69 74 L5260 .59 74L5683 3.20 RIG HT ANGL E 74175 .89 4040 .75 74C89 4.507440 .1974 L554 .29 74 L5157 .6 5 74 L5266 .55 74 L5684 3.20 R5232 HO OD 74176 89 404 1 .75 74C9 0 1.197442 .4974 L555 .29 74 L5158 .59 74 L5273 1.4 9 74 L5685 3 .20 5- 1005T 74 177 .75 4042 .69 74C93 1.757443 .6574 L563 1.25 74 L5 160 .6 9 74 L52 75 3.3 5 74 L5 688 2.40 5- 100 WW 7417 8 1.15

40~3 .85 74C95 .997444 .69 7417 9 1.7574 L573 .39 74 L516 1 .65 74L5 279 .4 9 74 L5689 3.20
7445 .69 4044 .79 74 Cl 07 .89

74 L574 .35 74 L5 162 .69 74L5280 1.98 74 L5783 24 .95 74180 .75 4046 .85 74C 150 5.757446 .69 74181 2.2574L575 .39 74L5163 .65 74L5283 .69 81 L5 95 1.49 DIP SWITCHES 7447 .69 4047 .95 74C 151 2.2574182 .7574L576 .39 74L5164 .69 74L5290 .89 81 L596 1.49
4 P0 51T10 N .85 7448 .69 4049 .35 74C 154 3.2574184 2.0074 L578 .49 74 L5165 .95 74L5293 .89 81 L597 1.49 5 P0 51TION .90 7450 .19 4050 .35 74C 157 . 1.7574185 2.0074 L583 .60 74L5 166 1.95 74L5295 .99 8 1L5 98 1.49 6 P0 5 1T1 0N .90 7451 .23 4051 .79 74C 160 1.19

74L 5 8 5 .69 74L 51 68 1.75 74 L5298 .89 25 L5252 1 2.80 7 P051TIO N .95 741 86 18.50 405 3 .79 74C 161 1.197453 .23
25 L52569 4.25 8 P0 51T10N .95 74190 1.15 40 60 .89 74C 162 1.197454 .23 7419 1 1.15

7460 .23 74192
4066 .39 74C 163 1.19.79

7470 .35 74193
4068 .39 74C 164 1.39.79

7472 .29 74194 .85
4069 .29 74C 165 2.00

Prices Slashed! 747 3 .34 74195
4070 .35 74C 173 .7985 407 1 .29 74C ll4 1.197474 .33 74 196 .7974500 7475 .45 741 97 .75
4072 .29 74C 175 1.19

7476 .35 74198 1.35
407 3 .29 74C 192 1.49

7450 0 .32 745 163 1.95 7480 .59 4075 .29 74C 193 1.4974 199 1.35
74 502 .35 745 168 3.95 748 1 1.10 7422 1 1.35

4076 .79 74C 195 1.39
74503 .35 745169 3.95 7482 .95 74246

4078 .29 74C200 5.751.35
.35 7483 .50 74247

408 1 .29 74C22 1 1.7574504 7451 74 .95 1.25
7485 .59 74248

4082 .29 74C373 2.4574505 .35 745175 .95 1.85
7486 .35 74 249

4085 .95 74C37 4 2.4574508 .35 745 18 1 3.95 1.95 4086 .95 74C90 1 .397489 2.15 74 25174 5 09 .40 745 182 2.95 .75 409 3 .49 74C902 .857490 .35 74259 2.25745 10 .35 74 51 88 1.95 4098 2.49 74C9 03 .85749 1 .40 74265 1.35745 11 .35 745 189 6.95
7492 .50 4099 1.95 74C905 10.957427 3 1.95745 15 .35 745194 1.4 9 7493 .35 74276

14409 12.95 74C906 .951.2574520 .35 745195 1.4 9 7494 .65 74279
14410 12.95 74C907 1.00

.7574522 .35 745196 1.4 9 7495 .55 74283 2.00
14411 11.95 74C908 2.00

74 5 30 .35 745 197 1.4 9 7496 .70 74284 3.75
14412 12.95 74C9 09 2.75

74 532 .40 74 5 20 1 6.95 7497 2.75 74285 3.75
14419 7.95 74C9 10 9.95

7453 7 .88 745225 7.95 74100 1.75 74290 .95
4502 .95 74C9 11 8.95

74538 .85 745240 2.20 74107 .30 74293 .75
4503 .65 74C9 12 8.95

74540 .35 745241 74109 .45 4508 1.95 74C91 4 1.952.20 74298 .85
7411 0 .45 74351

45 10 .85 74C915 1.1974551 .35 745244 2.20 2.25
741 11 .55 74365 .65

45 11 .85 74C918 2.7574564 .40 745251 .95
4512 .85 74C920 17.957411 6 1.55 7436674565 .40 745253 .95 .65 4514 1.25 74C921 15.95741 20 1.20 74367 .6574 5 74 .50 74 52 57 .95 4515 1.79 74C9 22 4.497412 1 .29 74368 .6574585 1.99 745258 .95

7412 2 .45 45 16 1.55 74C92 3 4.9574376 2.2074586 .50 745260 .79 741 23 .49 74390 1.75
45 18 .89 74C92 5 5.95

7451 12 .50 745274 19.95 74125 .45 74393 1.35
4519 .39 74C926 7.95

7451 13 .50 745275 19. 95 74126 .45 74425 3.15
4520 .79 74C927 7.95

745 1 14 .55 745280 1.9 5 74 128 .55 4522 1.25 74C928 7.9574426 .85745 124 2.75 74 5287 1.90 4526 1.25 74C92 9 19.9574490 2.55745 132 1.24 745 288 1.90 4527 1.95 74C930 19.95
74 51 3 3 .45 74 5 289 6 .89
745 134 .50 74 5 301 6.95
745135 .89 745373 2.45
745 138 .85 745374 2.4 5
745 139 .85 745381 7 .95 PN 2222 NPN 5 WITC H T O-92
74 5 140 .5 5 74 5387 1.95 PN 29C7 PN P 5W ITCH TO-92
745 15 1 .95 74 54 12 2.9 8 2N222 2 NPN 5W ITCH TO -18
74 51 5 3 .95 74 5 47 1 4 .95 2N2907 PNP 5W ITCH TO-18 Z
745 157 .95 74 5 472 2N3055 NPN POWE R TO -3 04 .9 5

3C55T NPN POWER TO -220 <745 158 .95 745474 4.95
2N3904 NPN 5WIT CH TO -92 m74 5 161 1.95 74 5482 15 .25
2N3906 NPN 5 WITC H TO-92 :s::745 162 1.95 74 55 70 2 .95 IN4148 (IN914) 5WIT CHIN G OJ

m74557 1 2.9 5 IN4oo4 RECTIFIER JJ

CDce
1'1:>
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--------------------------

PPG Electronics Co ., Inc.
791 Red Rock Road,

St. George, Utah, 84770

Also available, complete
Basic Electronics Course

NEW

CALL Toll-Free
1-800-453-1708

Utah residents 1-801-628-3627

~Build Some
---TODAY !

I Special Prices for Educators I

1.--------------------------"
CIRCLE BB ON FREE INFORMATION CARD

These PPG Electronic Kits are
availableat your

local electronic store~,~

Kit ' v '
801 POCKET OICE v _
802 SIGNAL INJECTOR
803 SPACEWAR GUN
804 METALOETECTOR
805 LOGIC PROlE
806 IURGLAR ALARM
808 OECISION MUER
809 LEO PENOULU M METRONOME
811 OOUlLE OECISION MU U
812 SIREN OSCILLATOR
814 ROIOT IUNKU

8 1 6 M I N ~W INK ~
818 FISM CAUER .
820 SHIMMER UGHTS •
821 CHRISTMAS TREE
822 ONE CHANNEL COLOR ORGAN.
824 AUTOMATIC SIREN )
826 FUZZ lOX ' ;;./
828 I·VOLTPOWU SUPPLY •

...... 8300·15 VOLT POWEItSUPPLY
834 COLOR ORBAN 3·CHAUE~ I ·CONTROL
8363·CHANNE~ 4·CONTROL COLOR ORGAN
838 12·VOLT POWU SUPPLY
840 VARIABLE STROlE UGHT ~_
842 I N OLT COLOR ORGAN (4-
844 T.V.JAMMU
846 12·VOLT sAlm STROlE FLASHER
850 WHOOPER ALARM
852 COMIINATION LOCIl/ALARM CONTROL
856 ELECTRONIC TENNIS
858 OIIlTAL ROUL£YTE
8605·30 VOLT REGULATED PDWU SUPPLY
861 IIG SOUND PORTAlLE ORGAN
862 FUU·WAVE MOTOR SPEED CONTROL
866 DIGITAL SLOY MACHINE
868 DIGITAL DICE ~

:~~ :.E:':~/:~;~~L CLOCK ~
878 DIGITAL IIRD
88012·VOLT, 2,AMP REGULATED POWER SUPPLY
882 MUSICAL HORN
884 SOUND ACTIVATED COLOR ORBAN, I·CNAUEL
886 AUDIO 'AMP/ INTERCOM
888 UIURIAN TORMENTOR ~
890 STOP-ACTIONTIMING TUTER . ' ~•
892 TEL1PHONE HOLD IunDN ~'.',: ,
894 PNASDR GUN/SOUND GENUATDR
898 IINARY CLOCK

f
ELECTRONICS'CO., INC.
"~SEND OR CALLfor your

FREE
1982 Catalog

A 48 page handbook with
48 SUPER exciting, low cost,

electronic projects.
(Some projects as low as $2.50) ,

14lS197 - ,8&

141522 1 - .7'5
J.4lS2«l - 90
J.4l5241 - 'JO
74lS2oQ - l .:xl
74lS24J - l.20
741S2044 - 8J
7<W..S2"'6 - 1 50
J.4lS247 - .15
7"1.5248 - 1.11)
1041.5251 - ell
141S25J - .1!IlI
7<W..S257 - ell
741S258 - fl8
74LS2!ie - 1.oICI
74lS205 - «)

741S213 - l.1 S
14lS779 - ."8
14l S2Sl - 1 8J
14lS28J - llEi
74l$29O - ,7'5
741sm - P5
741S298 - 1 00
141SJ20 - 2 00
J.4lSJtl6 - 80
14lSJll6 - 80
74lSJG7 - .se
1041.S3OIl - 58
14lSJ73 - 1 25
741S37" _ 1.25
741SJ71 - 1 25
74lSB - 8&
141SlOO- 110
7<IlSJ9J - 1,30
7<Il$398 - 2ro
744..se?O -1«l
J.4lS(l8;2 -300
I1 l597 _ 1.11)
atLSSB _ 1,10

8T2tI - 1.25

am - "

74161 - 60
741&3 _ 00
1" '64 - 60''''b5 _ 60
7.. 166 - 70
7"170 _ 160
7"173 _ 7!l
'''11'' _ 65
1"115 _ 60
74116 _ 75

7" ' 80 - 75
1" 18 1 _ 1 90
7"1 82 - "5
/ "190 _ 70
' ''191 _ . 75
1"192 - 70
7"1 93 - 79
7"1 94 _ &>
741~ _ "5
1"196 _ 75
7"197 _ 15
1.Q21 _ 100

74273 - 8!l
7"2 79 _ 60

~~ :.. ':
74J67 _ 65
14390 _ 90

7532" - 1.15
75325 - 150
75"9 2 - 105
8T31 - 200
9001 - .75
9602 - 75

D$0056H - 1 50

lM~ $ 7!l
340T5.6.1I.9. 12,

15. 18o' ']'' V $ 8!l
LAS1"'2 . I N lAU 9S

lM3I l -11S
L.MJn _ lto
"""_A
""" -Ol
LMXJ _ HO
lAOM _l«l
LJio!X7- I 2$
l/IOS3 -IOO......- "......-.
li6oWI_J!IO
_ _1""
~ - .

"" -"rn _ "
11101 _ .""
M1C-.J5
"'ICV _3

7<Il$107 _ 36
UlSl00 - 36
, ... 5112 - .311
Ul5111 - 46
1041.511" - 56
1415123 - flO
1415124 - 1 25
1415125 - .0415
UlSl2tl - 46
74lS132 - 56
Ul$I)lI - ."6
1415 137 - 96
Ul5118 - 50
7<W.. 5U/J - 52
7<Il5 1S1 - 311
7415 153 _ ..0
14l5156 - EKl
7<W.. 51S6 - 8J
7<W..5157 - <16
7<W..$1!i8 - <Ill
7<W..Sl8J - .70
N L5161 _ .10

7... 5 182 - 8J
74lS 1e3 - If>
1041.$160( - 8J
14l.$1«i - 8J
14l51(l6 - 8J
741$ lflll - 1.7S
7<W..5 11O - 1!(l

1... 5173 - .10
141511" - .<16
14l51X _ .oICI
1415181 _ 1 96

74lS190 - 8J
7415 191 - 8J
7<W..51!12- (lIS

74151tJ - If>
7"1.$194 _ .7'5

7"1.5196 - 90
7415 1915 - llEi

25L~- 1 .50

25l..$2!illl) -1 .5O

~ _ Ol

0.1'51 - 11S
VollJlO - 11S
'. -10
_ _ ec

LWla -l1S
"""' _ A
CAJOlI_ l.
CAJO'I _l l1O"""'_A.,.,. -.
o\DVIXIl.O _ • •
A.Of,Jl ~O _ I.

i:l~ ..I:IJ

41. _ •
N5tIOllA _ll1O
ll«103II_ l1S
IO*X _JlO

REGULATORS

TTL IC SERIES
7" 72 3!1
1473 35
'''7'' "0
7"75 40
7" 76 40
10480 - "5
7483 sc
7-48S - en
7486 _ "1
7489 - 1 flO
1"90 _ "5
7"91 - 45
7"'l - 45
7493 _ 45
74~ - 60
1495 - 60
7496 - 60
741 07 - .35
1" 116 - 1.50
7"111 ... 35
7"122 _ 39

7"'23 - "1
74125 - 45
7"1 26 _ 45
7"1"5 _ 75
7"148 - 1 25
7 41~ _ 11 0
14151 - !J()

7"153 - 40
7515-4 - 1.10
7"155 - !J()
'''157 _ !J()

7"160 - 8!l
7"161 _ 65

LJ,I111T 1.75
711.05 40
"1940 tlS
123 $ ,50
320T5.12. 15.:><' 2" $ ,90
78M05 $ 35

7400 _ .17
7<401 - 17
71r02 - 17
7040J - 17
7404 2"
7405 2"
7406 - J3
74/J7 3!1
7408 - 27
7409 - 2"
7" '0 - 17
7" 11 _ 22
' ''12 - 30
7..13 _ "2

7"1" - 50
7"16 - 3J
7417 - 37
7"20 _ 17
7"25 _ 30
",. 3J
7"27 30
7430 17
7432 ']7
701 _ 27
7438 - 2 7
7440 - 17
74041 - .75
74042 _ 45
74045 _ 70
70446 75
74047 _ 8&
7448 - 65
."50 - 17

12V DC RelAYS
TIL SIZE

5.P .12OOohmcoil
.96

D.P. 400ohm coil
1.25

TRANSISTOR SPECIALS
1'i l 101 P~PCi( TO ~ $ 40
IN<<)lA PNP (j ( 10 ~ ] $llXl
H(P GlI01" - ,.N P (j ( TO ) $ ll!o

~N~SWlT'C H~G~~~"~ :::
',IIR'«04CIlRFTA",," SIS TORi'oIPN • 1S
l'(3m NPNS<TQl .100

~=::::'P"S'TOl $1~

1Nnu,. PfIIS<TO l ' ~'100
1N2901 PIt PS<T O 18 ~ $1 00
1"flOll6N~ S<TO l $ 60
1N)90"" ~ So T Q!)2 LUOO
1N»:l6 P'<PS< TQ92 6 '$1 00
1'N!I296"'PN SoTO Z20 , !16
l~log PNPS, TOZ20 • !6
TlP ) I BNPIljS<10 Z20 $ '.iO
TlPJ1 B PNP Soro Z20 $ '"
TIP l4 PItP 5 . $ ~
TlP l1 1 PNP SolJll.4 • 60
T'" 1'" i'oI,"N 5' !.n J S\ 00
"' J E ~ ' ( 1)
8U201S ••••• ••••• •••••• ••• ••••••• •••••• ••••• 1 . ~

" POSITIO N 1 ~

7 POS ITIO"<1 40

8 POSITIO N 1 eo
10PO SITIO N 1~

600

PRV
' 00
200

""

DIP SWITCH ES
CTS 206 "
CT5 206 1

CT5 206 8
CTS 206 10

CRT Controllers
TMS9927NL.. .. . $ 9.95
6845 16.95
8275 16.95

ROM 's

2732 $ 7.95
2716 . 4.00

DISC Control lers
ln l $20.00
1791 . . 25.00
1793 35.00
1795 45.00
1797 . . 45.00
0765C .. .. . ... 25.00

.. .... .$70.00

TRIAC's

l vt>O - 1'01 - 110
20W - O,"OT - 150
:;'(l6P _ P T _ crNTERO HllX

.. . $6.00
3.75

.. 6.00

tiA 35A 110A
.00 f40- -- -

1,80 3 60 1500

80 1.90 9.00
1.40 2.60 12.00

SCR's

CPU's

NO.30 W IRE
WRAP W IRE

SINGLE STRAND
, 00 ' ... $1.40 I

6602
8000A .
ZHJA .

600XlLB . .

3.00 12.50

FLATRIBBONCABLE
GRAY,28 gauge

26 conductor . . •60/ft 40 conductor • . .90/ ft
50 conductor .. . .. 1.00

,5V at 800ma SOLAR CELLS
3" diameter $4.35

7 SEGMENT DISPLAYS
FSC8024-4 dig it DL·707 C.A ..3- . . . . $ _75
C.C. a ..display . ..• . $5.95 FNOS10 .a - CA . .•. $1.95
FND359 $ .75 FN0803 .a " c c ..• . $1.95
FND503 C.C . .5 $.85 MAN54 C.C. Gree n .$ .75
DL·7 04 .3 - C. C $ .85 MAN 82 C.A . Yellow $ .75

SPECIALS GOOD THRU NOV. 1982

TOGGLESWITCHES

q , ~

",,' - ~ ...
~ . ...' 10

74CJl - .46

=
- " "'" - ..., - 10- ;: =' - 1 ~ '

400J so 74C42 -:. 1 ,~= - '" ",n
""" -

~
.".

~ - ~
7~1. - oo

:1\0 - .,., - im - 74C~ - ,.
"'" - .. " '4<" _.."

' ''7 "'" - " - ' " ,<CO< - eo.", · - - ss "!>1~ : 1 ~ 14C" - '"~" - · - ::: .. !ol e ,"" ..
~. · .... - "'!II' 11~

14C1M _ U O

:i~ - ::
= " 4010 74Cl '!11 - ,"- - so .... - 14<:160 _ ' 10

"" -
~

- ;: ~ ,. 14(: 16 1 _ I I!>

"" .... - ..., ~ 7otC11J _ I I !>

::.' - ::: - II - . lo4C113 - ,'"7<COO f, 14<:114 - ' ''':g;; - so ees - '" '''''' '4Cl~ - ' 10n """ - " ,,"" - sc 14Clt1 ' '''.". - " "" - " ' 4C<lO - ~
14C'JOI oo

"'" - " "n - 10 14Cl0 14C902 ~ .,.
.". ... ,,~ - " 14CU _ 1 ~ 14<:11" _ U !l
.", " "n " ' 4C10 74<"" - a se

74SSERIES
74SOO .30 7457 4 .70 745157 1.25
74S02 .30 74ses 1.25 745158 1.2S
74S03 .30 74586 .60 745 169 1.7S
74_ .40 74'" 1.00 748174 1.40
74'" .46 745 112 ... 7451 75 1.40
74... .40 745133 .60 • 745194 1.10
74510 .30 745135 1.10 745240 1.00
748 11 .,. 745 138 1.25 74S2S7 1.30
745 15 .40 745 139 1.10 745258 1.30
74520 .40 745140 1.70 745260 1.50
74S30 .40 745151 1.25 745280 1.50
74= .40 745153 1.10 745 373 2.25

SPECIALS

200 .70
400 1.20

1.5A
100 .45

20 PIN .30
24PIN .35
28PIN .40
40PIN .60

8PIN .17
14 PIN .20
16PIN .22
18PIN .25

CPU'S & SUPPORT CHIPS

..... - ". .,,, - ."
""'" - z.sc "" - ...
AMD 290 1 ... "" - ...... - ""' t2S 1 lAM9l!ol ll 7..

"" - ". eecc - ".,
"" '''' "'" - • cc

"" ,'" _ CPU ..,
"'" - '" 18OAS10 _ 12 !J!>.....,., - ... :ooA. Pl0 - ..,
"" - ,,, ::!f!OCTC A - """'" - .." TMS 99V Hl - ..."'. .., am - 11 \115
am _ l~ OO .... - 11 96

"" - • cc ."" - ""
RAM 's ROM's

J:!M 1.(164-21 _ 11 \lI5 "'" - ,..
2 114t. 3 t.ee VIr; . ~V - ."
" '1 &-3 - t sc "" ...
411&-2 '''' ".,A - ...
21L.023 .,. "" ....
TMS:MOll '" """ - 11.95
M l( W7.] ,.. "'" - ,..
Ml(~ ll ,.. 825 112 ..,
1116-3 ... 825 115 - ..,
TMS-406ONl - ,.. 02S'" - ,...."'" - '" 02S'" - ,..
2101-1 - 24. 02S'''' ,..,,,,,.. - z.eo -, ,.,.,...... - ,.. AM1l2'4C ,..
1""7001 ,,, lt25S-5 114'lISAJ _ r as
!!lIon ,.. 74 S4 74 - ...
2111AL ,..
MK4l102.JJ - ".."'432 - ...
INTERFACE SHIFT
& DRIVERS REGISTERS,...

'" 101101'402 '"'''' '" MMl 403 - '""'" - zsc 104 1011400' - ,."
""" - aec M M5013 '""" - ae ..- - ' oo.... - ,., ..- - ' OO
.." - ,.. .."'" - ' oo.""", - . oo ....... - 'oo
.""'" - 'oo ....... ' ' oo

UART's
TR1«all - '" ....... - ...
P'T14ll.2B - '" COM2017 - ' "

DIP SOCKETS

IN4148I1N914) 15/1 .00

2N3820 PFET ... . $ .45
2N5457 N FET. . . . $ .45
2N2646 UJT.. . .. $ .45
ER900 TRIGGER DIODES 4/$1.00
2N 6028 PROG. UJT . . $ .65

CIRCLE B7 ON FREE INFORMATION CARD

25 watt Infra RedPulse (SG2006 equlv.l
laser Diode {Spec shee t included) r$24.95

14 PIN HEADERS . . . . .. 3/ $1.00
24 PIN HEADERS. . .75
40 PIN HEA DERS. . • . . . 1.10
50 PIN EDGEBOAAD CONN. . . 3.95
26 PIN EDGEBQARD CONN. . . . 2.50
50 PIN RIGHT A NGLE CONN . • . . . • 3.95
20PINRIGHTANGLECONN. .. .. . 2.25

1{l6 N thick with " ' 0" spacing

4Y," X 6Y," . .. . . $1.95

DATEl 'S DAC-(6EQ

B bi t DA C - $ 4.95
CRYSTALS

1.!XX)

2.!XX) I 3.000 5000 8.000

~:: -' 2501. ~ :: :.~ ~~__~ :~:25

RS232
CONNECTORS

DB 25P male . . $2.75
DB 25S fema le 3.75
HOODS 1.25

C/MOS

POSTAGE AOO 10% FOR OROERS UNDER $25.00
RATES AOD5% FORORDERS 8ETWEEN $25.00 AND $50.00

ADO 3% FOR ORDERS ABO VE $50.00

7 WATT LD 65 LASER
DIOD E(IR)$S.95

DISC CA PAC ITORS
.1UF 16V .• . .• . . 101$1.00 •• . .. 100/ $8.00
,Ol UF 35V 16/$1. 00 100/ $5.00

T A NTALU M CAPACITORS
.22UF 35V 5 /$ 1.00 10lJF2OV _ $ .40
.47UF35V 5/ $1.00 22UF l OV _ $ .30
.68UF35V 5/$1.00 15UF 16V 3/$1 .00
lUF 2QV 5/$1-.00 3OU F6V 5/ $1.00
2.2UF 'lOV 5 / $1.00 33UF1OV $ .40
3.3UF20V 4/ $1.00 47UF20V $.85
4 .7UF 35V 4/$1 .00 68UF lOV $1.00
6.8UF35V 31$1.00 120UF6V $ .75

200UF 20V $1.75

'EPOXY GLASS 'VECTOR BOARD I

(f)
o
Zo
a:
f­o
W
-l
Wo
(5
<l::
a:
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WE WILL BEAT ·
ANY COMPETITOR'S

PRICES!
Call before you buy

•
Call for Complete List

MICROPROCESsOR
REAL-TIME CLOCK

MSM 5832
7.25

1.85
1.55
2.49
1.75
1.85
1. 9 5
5.49
6.49
7.49
Call
Call
Call

3. 90
3.90
3.90
3.00
3 .00
3 .90
3 .00
3 .00
3 .00
3. 0 0
3 .90

5. 1 8 5
5.7143
6 .5536
8.0
10.0
14.31818
18.0
18.432
20.0
22.1184
32.0

(450ns)
(250ns LP

(4 5 0 ns
(450ns

(300 ns LP
(200 ns LP

(200 ns
(150ns
(lOOns)
(200nS!
(150ns
(120ns)

3.75
4 .50
4 .50
3.90
3 .90
3.90
3 .90
3.00
3 .00
3.00
3.90

LP = Lo w Power

STATIC RAMS

2101
21L02
2111
2114
2114L·3
2114 L-2
TMM2016
TMM2016
T M M201 6
HM6116
HM6116
HM6116

32.768 K HZ
1.0 MHZ
1.8432
2 .0
2.097152
2.4576
3 .2768
3.579545
4.0
5.0
5 .0688

3 .00
2 .99
3.49
7 .85
7 .85
6.49
Ca ll

2 .00
1.25
1.75
Call

4.95
4 .95
6 .9 5

!2 5 0 nS!
200ns
150nS!

(200ns

(Ins)
(45nS!

!5 V450ns
5v 350ns!

!5 V 450ns
5v 450nS!

(5v 450ns

EPROMS

UPGRADE
YOUR
APPLE

or
TRS-80

4116200ns
8/10.00

Z80
CPU
P IO
CTC

DYNAMIC RAMS

1702
2708
2716
2716-1
2532
2732
2764

4027
4116
4116
4164

5.49
9.45
6.90
7.65
9.90
4.35
7 .9:>
9 .95

11.75

Z8 0 A
Z8 0 A
Z80 A

6500

6502
6502A
6504
6505
6507
6520
6522
6532
6551

3 .00
3 .50
1.20

10/1.00
6/1.00
6/1.00

Male
Female
Hood

16K APPLE
RAM CARD

Upgrade your 48K Apple /I
to fu l/64K

BARE BOARD 24.00
KIT 49.00
ASSEMBLED & TESTED 59.00

LEDS

CONNECTORS

Jumbo Red
Jumbo Green
Jumbo Ye llow

RS 232
RS 232
RS 232

4.75
4.75

14.90
4.50
8.75
9.7 5
4.50
5.20
8 .50
6 .85

39.00
29.00

9.25
9.95
6.50
6.50
5.50
6.50
6 .50

25.00
49.00

8239
8243
8250
8251
8253
8253-5
825 5
825 5-5
8257
8259
8272
8275
8279
8279-5
8282
8283
8284
8286
8287
8288
8289

8000

6.95
7.59
3 .90
7.95

34.95
7 .75
8 .75

29.00
39.00
1 4. 95
29.95
27.95
3.45
1.80
3.75
1.75
2.45
1.80
4.50

19.00
4.75

8035
8039
8080A
8085A
8088
8155
8156
8 185
8741
8748
8755
82 02
8205
8212
8214
8216
8224
8226
8228
823 7
8238

CMOS

ORDER ,TOLL FREE ·
(800) 538-8800
.(800)'848~8008'

(CALIFORNIA RESIDENTS)
ALL MERCHANDISE IS 100% GUARANTEED

L!NEAR

.3 0

.90

.9 0

.90
2.49
1. 90

.90

.60
1. 90
.90
.90
.9 0

1.20
2.20
1.50
1.20
1.20
1. 2 0
1.20
1. 20
1 .90
1. 20

.90
1.90
1.90
1.90
2 .70

.9 0

.90
1.90
1.90

.90

.90

.9 0

.9 0

.90

.90
1.15

4082
4 085
4 086
4 093
4098
4 099
4502
4 5 03
45 08
4 510
4511
4512
4514
4515
4516
4518
4519
4520
4522
4526
4 527
4528
4 53 1
4532
4538
4539
4543
4555
4 556
4581
4582
4584
4585

80C07
8 0C95
80C96

' 8 0 C9 7
80C98

1.15
.9 0
.45
.9 0
.90

1.10
.3 5
.75
.3 5

1.60
.60
.75
.90
.45

2.90
.8 5
.9 0

1.20
.75
.75
.75
.9 0
.90
.50
.5 0
.9 0
.90

1.39
.75
.39
.3 0
.3 5
.3 0
.3 0
.3 0
.3 0
.9 0
.30
.3 0

4017
4018
4019
4020
4021
4022
4023
4 024
4025
4 026
4027
4028
4029
4030
4034
4035
4040
4041
4042
4043
4044
4046
4047
4049
4050
4015
4053
4060
4066
4068
4069
4070
4071
4072
4073
4 075
4076
4 0 78
4081

.29

.7 5

.49
2 .45
1.69
1.25
1.69
1.49

.5 5

.95
.95

2.45
2.45

.5 9

.95
3.70
3.70
3 .70

.3 5

.35

.35

.25

.30

.3 0

.90

.2 5

.9 0

.45

.45

.30

.3 0

.45

.90

.9 0

.45

4000
4001
4002
4 006
4007
4008
4009
4010
4011
4 012
4013
4014
4015
4016

LM741
LM747
LM748
LM1310
MC1330
MC1350
MC1358
LM1414
LM1458
LM1488
LM1489
LM1800
LM1889
LM3900
LM3909
LM3914
LM3915
LM3916
75451
75452
75453

.32

.75
1.25

.64
1.65
1.70
1.49
3 .75

.59
3 .90

.79
2.25
1.25
1.00

.3 8

.6 5

.9 5
1.45

.99

.49
. 9 ~ •

MISC.
Disc Controller
1791 2 7 .95
1793 29.95
1795 49.95
1797 49.95

Interface
8T26 1.65
8T28 1.95
8T95 .9 5
8T96 .95
8T97 .95
8T98 .9 5
OM8131 2 .90
0 5 8 8 3 6 1.25

LM301
LM308
LM309K
LM3 11
LM317T
LM3 1 7 K
LM318
LM323K
LM324
L M3 3 7 K
LM339
LM377
LM380
LM386
LM555
LM556
LM 565
LM566
LM567
LM723
LM733

IC Sockets ST W/W
8 PIN .1 0 .49

14 PIN . 1 2 .5 0
16 P IN . 1 5 .57
1 8 PIN .2 0 .85
2 0 PIN .25 .9 9
22 PIN .25 1. 3 0
24 P IN .25 1.40
28 PIN .35 1.50
4 0 PIN .40 1.80

ST = Soldertail
W/W = Wlrewrap

.8 0

.80

.80
2 .80

.6 0

.49
1 .6 0
3.25

.49
1.95

.9 5
1.20
1. 79

.9 9

.9 9
1.75
1.49
1.49
1.49
1.95

.8 9

.8 9

.69

.6 9

.99
1.69
1.40
1.15
1.35
1.89

.59
1.79
1.79
1.59
1.59
2 .89

.7 5
1 .8 9
1. 6 5
1.85
2.10
9.50
2 .99
2.39
2.39
2 .39
2 .39
2.39

1. 6 5
1.65
1. 6 5
1.65

74LS253
74LS257
74LS258
74LS259
74LS260
74LS266
74LS2 73
74LS275
74LS279
74LS280
74 LS283
74 LS290
74LS293
74LS295
74LS298
74LS324
74LS352
74 LS 3 5 3
74LS363
74LS364
74LS365
74LS366
74LS367
74LS368
74LS373
74LS374
74LS377
74LS378
74LS379
74LS385
74LS386
74LS390
74LS393
74LS395
74 LS 3 9 9
74 LS424
74LS447
74LS490
74LS668
74LS669
74LS670
74LS674
74LS682
74LS683
74LS684
74LS685
74LS688
74LS689

81 LS95
81LS96
81LS97
81LS98

74 LS 123 .9 5
74LS124 2.90
74 LS 125 .95
74LS126 .79
74LS132 .75
74LS136 .49
74 LS137 .9 5
74LS138 .75
74LS139 .75
74 LS145 1.10
74LS147 2.20
74LS148 1.20
74 LS151 .75
74LS153 .7 5
74LS154 1.75
74LS155 .8 9
74LS156 .89
74LS15 7 .75
74LS158 . 7 5
74LS160 .95
74LS161 .9 5
74LS162 .95
74LS163 .9 5
74LS164 .9 5
74 LS1 6 5 .95
74LS166 1.95
74LS168 1.69
74 LS 1 6 9 1.69
74LS170 1.69
74LS173 . 7 5
74LS174 .89
74 LS175 .89
74 LS181 1.99
74LS189 9 .50
74LS190 .8 9
74LS1 91 .8 9
74LS192 .89
74LS193 .8 9
74LS194 .89
74LS195 .89
74LS196 .79
74LS197 .79
74LS221 1.10
74LS240 .9 5
74LS241 .9 5
74LS242 1.79
74LS243 1.79
74 LS244 .95
74LS245 1.89
74 LS247 .7 9
74 LS248 1.20
74 LS249 .8 9
74 LS25 1 1.25

74LSOO SERIES

..

. 2 4

.24

.24

.24

.2 4

.24

.2 4

.24

.30

.3 0

.40

.89

.3 0

.24

.30

.24

.30

.24

.3 0

.24

.36

.55

.5 5

.35

.3 0

.49

.75

.75

.75

.30

.3 5

.35
1.20

.3 9

.44

.49

.39

.49

.75

.9 5

.3 9

.65

.79

.6 5

.59

.7 9

.79

.3 9

.39

.3 9

.3 9

.49

.45

74 LSOO
74 LSOI
74 LS02
74LS03
74LS04
74LS05
74 LS08
74LSI0
74LS11
74LS12
74LS13
74 LS14
74LS1 5
74 LS 2 0
74LS2 1
74 LS 2 2
74LS26
74LS27
74LS28
74LS30
74LS32
74LS33
74LS3 7
74LS38
74 LS40
74 LS42
74 LS47
74LS48
74LS49
74LS5 1
74LS54
74LS55
74 LS 6 3
74 LS73
74 LS74
74LS7 5
74 LS76
74 LS 7 8
74LS83
74LS85
74LS86
74 LS 90
74LS91
74LS92
74LS93
74LS95
74LS96
74LS107
74LSI09
74LS112
74 LS 11 3
74 LS114
74LS122
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$1.00

Kit $18.00

A04

A03

New 2 Stage Low
Noise 28db gain RF
Amplifier.Specially
designed forkit builders
New 1 Stage Low Kit $10.50
Noise14dbgain
Amplifier
75·300OHM matching
Transformer.

F59 CoaxialConnectors. . . .30
Millorder onl,. $end checkor mone, orderto:

GILCO INTERNATIONAL, INC.
P. o. Box 8817 , CorsI sibles, FL331 2~

Tel.(305)823·5891ForCOOordersadd 10"1. shipping
andhandlingorfororders over $50.add5'10.

R. rasldtnts lldd5%,*s IIx. PltISI writelor moit In!armItlen

Part No. B21 Printed Circuit Board. .. . . S17.00
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 wasdesigned to take advan­
tage of the Gilco High Gain Tuner which
means its circuitry is simpler and more
efficient than those circuits that require
inferior Varactor Tuners.

PRINTED CIRCUIT BOARDS

ELECTRONIC PARTS KITS

SATISFACTION
GUARANTEED

$15.00
Froq. Range UHF~70­

889MHz Channels 1~-83
Output Channel 3.

Part No. B20 Availableonrequest: Ch 2 or~.

Modified High GainTuner. $15.00
1. The first thing wedois change thestandard

diode found in every tuner to a Hot carrier
Diode.

2. The tuners output is then measured and
compared to our computer derived chart
from which we determine the correct
value coil \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

Wecall this steppeakingbecausethe tuners output looks like
a peak onourspectrum analyZer andthe highest point of lhal
peakisactuallyadjustedforthedesired 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.

ThisPfocedure was developed by GILCO and its ourcomputer
derived pertormance charts that make our tunerbetter. That's
because almost eVBry tunergets a diffBrent value coil before
it's peakedand then a differentvaluecoil alter it's peaked. The
combinations areBndlessandtheway we detenninetheyalues
isoursecret.

ACCESSORIES: AMPLIFIERS
Part No.
A02

Part No. B22 Complete Parts Kit. . . . . . saO.OO
All resistors (30), Potentiometers ((SK, 3·10K), Panel Mount
Potennometer (10K), Electrolytic Capacitors (6), Ceramic and
Mylar I);sc Capacitors (35), VariabiB Capacitors (~), All Inter­
gratedCircuits (7), Voitage Regulator, HeatSink, I);odes (~) , IC
Sockets (~-8 pin, 3·14 pin). PowerTransformer (2~VflA) , Coil
Kit with No. 26 wire (~) , Speaker (~"-3 Oz.),Standoffs, Coaxial
cabie, All misc. Hardware, BtC. All parts are individually
packaged andlabeled,
Allcomponents inclooing the wire, Hardware, Coaxial CablB and
heat sinks are inclooed'in the parts kit. This means your as­
semblytimefrom startto finishisonly4 hours.
Order all3, ~20, B21, B22 110.00
Order 5 each, B20, B21 , B22, 95.00/set

CIRCLE 90 ON FREE INFORMATION CARD

. • • 4.50
. . 9.95

.. . 5.'5
.. . . .. 16.95
.. .. _.. 7.95

19.95

:1

Tiny Inductor
Assor t men t , W

From .28UH.~

to 1.82mH. 10 ' 4 .50

Heat Sin ks
10 ·31 -4" X .... X l I;' '' HT.

ig:~ ~~~'"Xx~·.5 ,, 13.95
10-220 .:.l...1'- 59·
Spe cia lty Chips

lM 6-402 Uar ts $.4.95
MC10125PBus Drive r $3. 50
N82S123F Prom 256X8 $1.59
.416-4-1SNl. '8.50 RAM b4K
MM1702 '3.95 Epro m
4 116 2OONS. 8 / 115.50 Rom
8080A CPU ' 1.95

Piezo Elements
. 39¢'

Fantastic •
Murata Transducer

General Instrument
Varactor Tuners

. Mit sumi
~~YO~ChO lce VHF. UHF

\~ $22.50

~ ® 10 pairs 19.95
.- r~ l 100 pai rs '89.50

Voltage Regulators
+5V. 7805

o -sv, 79MOS
+6V. 7806
+ 12V. 7812

5/$5.50 10/$9.95 + 15V. 7815

MOTO ROLA PIEZO SPEAK ERS

3 '/. " SPECIA L
RESPONSE
60 TO 30,000 Hz

Taka 10 .7 MHZ. Xtal Filter & Coli

Z80 2.5 MH Z CPU . . . .. . . . •
Z80DMA-DMA Co ntro lle r
Z80PI0 - Parall el . . . . . . •
Z80SI0 /0 Chan. Ser. . . •. .
Z80A-4M HZ CPU . • .. .
Z80A 510 /0 .

LSOO .24 LS1 25 .95 LS243 1.49

LS02 .24 LS1 3B .79 LS244 .99

LS04 .24 LS13 9 .79 LS245 1.9 5

LS05 .24 LS151 .79 LS257 .79

LSOB .24 LS153 .79 LS266 .59

LS10 .24 LS154 1.75 LS283 .99

LS14 .89 LS157 .79 LS290 .99

LS20 .24 LS161 .99 LS293 1.75

LS27 .24 LS16 4 .99 LS298 .89

LS30 .24 LS16 6 .99 LS367 .79

LS32 .36 LS17 5 .89 LS368 .79

LS42 .49 LS181 1_99 LS373 .99

LS74 .44 LS1 92 .89 LS374 1.49

LS8 5 .95 LS19 3 .89 LS3 75 1.19

LS86 .39 LS221 1.10 LS377 1.49

LS90 .69 LS240 .99 LS390 1.19

LS109 .39 LS241 .99 LS393 1.19

LS1 23 .99 LS242 1.49 LS399 .99

543.50
Voltage Regulator
~rnMf.. Boards
Cholc~l.(51........,.U ~ Just hoo k up

Of; """~to tran sformer
12V.:'V. ,6V. @ 1..... $1 .29

Transformer
'2.39

30V . CT. 1.5 AM P.
10 1'22.00 1001'200.00

AY3-8910-Sound Chip with 60 2.30
page data manu al 9.95 . 2.45

DM8131 6 Bit Unified Bu s 3 9'
8Cp~:b~ra~r:;u~i . : : : : : : : : : ::::. 3/~:~~ 27A08 1KX8 350 n.s. . . . . .

TR1602-UAAT same as If.~j~tlmt%••,.r .\
~ AV, -1<l13 1.99
~ IM640 2-+5v High spee d 2716-1 2KX8+5v 350 n.s. . 7.95

UAAT-A Y5-1013 in out .... 2.00 2732 4KX8 450 n.s. Int el Pin Out 7.95
MC1 408l6 0 to A Co nverte r 2732A-3 4K x 8 350 n.s .

~ 8 Bit .: 1.79 Intel Pin Out l ow Power 9.95

Q A1~5~~tJtO\:.~. ~~~.e.r~~~ . . . . . 1.79 2532 4KX 8 450 n.s. T.!. Pin Out 9.95

~ g~~ ~i~~~~eD;~~~\~ F~;C ~~:~g
S027-CRT Ccntrolter .

t:i: ~ Programm able - 24 x 80 14.95
c 8 68B45 - Motorola (HD 46S0SSP)

CRT Controller . .. .. ... •.. . • . . 17.50
~ 82S123-3 2X8 Trl State Bi pola r
o PROM . . . .. . . . . . . • . . • . • . . . .. • . 1.99
g: 82$ 129 Tri State Bi Polar Prom . 1.99

RFIFILTERS
2AMP. HOPKINS ~

$3OO.000 rig. Te let yp e Cost # F-8S010 $1 .95 ~..,.-
'" X," H;gh X l<" '59.95

Power Inverter ~ ~E~i' CORCOM $2. 95
12V. to 115V. Dip Tantalum Caps
4SOeWatt'79 95 6.8. 10, 15. 22. 33. 47. (0 i3~

: : ' . • ~~'r~B;:~~~~B ra 16V.~9¢
.47. .68.1 .5, 2,2,3.3,4.7,6.8 (ft 35V.

Full Warr anty Reg. OEM 22, .68, 1 (11 SOY. dipped and solid

~-~

8/3 .95
1.75

8/10. 00
8/11 .50

' 8/64 .00

'9.95

4K STATIC RAMS
lESS THAN 94C EACH

MK4104 J-4 - 250 N.S. 18 Pin Ceramic
Comput er Mfg. Surplus. PRIME . Fully
Static easy to Use. Has Same Pin Out as
TMS4044 , but slightly diff erent liming.
W ith Specs. (Mostek)

8 for 8.95 32 for 29.95
VERY l OW POWER!

52BON-' (21078 -4 • TMS4060) ,
4KXl 22 Pin

4027-4KX1-250 n.s. .
4116-16KX1 -250 n.s.
41 16-16KX1 -200 n.s.
41 64- +5v 64K

6501-5 256X4 - CMOS - Data
Retention 2 Vo lts - 22 Pin - 200 n.s.
Typ . 5V Very l ow Power 1.50

6514 J ·5 1KX4-CMOS Supe r l ow
Power 350 n.s. Si milar to 2114
Same Pin Out

8108-5 IKX8 NMOS 5V 500 NS
22 Pin

Dual Computer Chip Set
2 CPU & MPU Systems/Dual ­
Clocks . ACLU,
512 X 8 Bi Polar Ram 50 usee.
& suppo r t
R 29623 Bi Polor Rom
7"'lS624 Volt Con t. Osc.
74121 (2) 7<13 (2)
2970 1 604 X 8 Prom
Me 8601 Mono stable. Retrig.

Multivibrotor (2)
CA 32046 Quod 20 MA. OP AMP .
6503 CPU
8l:WS MPU
723 Reg .
TMS 9901Prog . Keybo'rd Interface

Bulk Only Q
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DIGITAL
MULTI-METER

ASSEMBLY

$1495

DOWN
CONVERTER

8-12 V.D.C. or
12-18 V.D.C.

MICRO WAVE DOWN
CONVERT'§!!_KIT IHMR II type)

Includes:
(4) 7 seg. LED displays
(1) ICL 7107 (A-D Ie)
(1) +5 V. Reg.
(1) - 5 V. Reg.
(1) Bridge
(1) Pwr. Trans.

Resistors & caps

z
o
<m
s::
[D

ALL ORDERS PLUS POSTAGE VIA UPS ~
~ :' 3 (602) 266-9758 ..

(602) 234-3026 ­
CIRCLE 95 ON FREE INFORMATION CARD

PC Bd.• 3·MRF901 's. 2-MBD 101 's
1 Thermistor . 1 Choke. 3-Ch ip Caps.

$3995 1 "F " Connector. 8 Resistors
+ Instruct ion s

8 TRACK
TAPE DRIVE

will 0 V.A.C. motor
Track Indicator lights

12V.
Pri -amp 12 V.

6835 N . 16th Street. Phoenix, AZ 85016

(602) 266-9758 (602) 234-3026

sx. O"~ ELEC",t, ~
~..~'~ SURPLUS 0..,,,,<,,~

Wholes~/e . Ret~il - Surp lus
Electr on ic Psrts

PRE -:-CHRISTMAS SALE
ON KITS & PARTS

<Video 7 Sync Enhancer w/modulator . • . . .. • . $59.95
(for video guard tapes)

'S inewave (in board) • . . . . • . . • . . • . • . . . . • . $59.95
(in/ out board) . ... . . . .• . . . .. ..• . • . . . • . $89.95

<Gated Sync (in board) •..• • .. • • .. . . .. •. • . $59.95

'UHF VaractorTuner • . • . • . . . . . . . • . . .• . . . $14.95

' 24 V. C.T. XFMR @1.5 A $3.95

' 7812 or 7815 . . . • . • . . . • . .. • . . . ... • •• . . $.85
>131 O. 1330. 1349. or 1350

limit 5 per. $1.50 ea.

12 V.
CAR

VACUUM
w/assessories

By KRACO

36 channel
converter

$4595

UHF · VHF - FM
SPLITTER

~
40'900 M HZ

lou r
..- TUSR

MAX·3
Low Loss 3.5-4 db, l ow VSWA
W.terprool
Housing ' 2.49 ...

~u tI' I« CE~A"'IC DISCS

POPULAR
MISCELLANEOUSPRRTS

10K Volume Contr ol
with OPDr swUch ••. $ 1"'9
10·Up •.•. . .• . . . . • . 1.1i

Low Loss UHFNH F/FM
75-300 ohm
Matching Transl o rrner 1.2i
10·Up . .. • • • • .SNS

Toroid ' · T30-12 . . . .~
2O·Up .. . • •• ••• .25

Toro ids ·T 37·2 . .38
2O· Up . .25

Rxi>1Load Caps___
1000m ld e5OV .•.. 1 ·11 S.N ....

12 ormor • .71 ....
22OOmltl.35V . •.. 1 ·11 1.3i ..

U or _1.111 ....
22OOmltl. SOV•• .. 1 · 11 1.1l1 ...

12 or more 1.54l ..
33llO mld.~V .. •• 1-1 1 1.M ....

12or_1.1'1....

OPEN
TUES · FRI

10 · 11
SAT 10 · 5

CLO SED SUN I; MON

WINE G....RD

DELU XE
R·B

SWITCH

POPULAR IC'5 •TOP QUAUTY
NO S ECO N DS

n'H """"""'""'....,. 2 Witt Audoo PowIr Amp S1."8 " ,2t

"'......4 LowVoIt.gI Audio Am9

""""'"" 1... ,,2t
NE-6S1 PhaM LodI .cl Loop ,~" 11.85
NE-6S4N DIg.tl l PhueLod<.clt.oop .'" '""'-sesN ......l.oo>odl.ooo 1."11 ,,2t
l M·733N Video Amp "" ,.«

""'''''' VlOioOi tlCtor 2,"11 ""Mc. 1348 VIOIo II Amp 2.00 1."
Me-1m '01101o II Amp 1.15 1.55
Me- 1M2 '01101o If Amp AGe , eo 2.00

""''''' Au<tloII Amp 1." ""Me- 131..P R.F. Modu lator 3.111 2.17
Me- 1..5I Dull Com p. Op Amp ... .70
Me- 1"MN h ll ncl<l hlodJOemodul ll or 1.70 '"lJr,4·1800 PLL5 t... ec DecodIf .....9 3."
LM·1Mll VIOIo Modull tor 2." ~..

UNUI't'OlT"'f U IULATGU
",·nos 5 Volt POliti.... Volt.~ ,-" 1.25
LM·78Oe 1 Volt Potlh.... Volt. RIg ,-" t.es
LJ.4·1112 12 Voll Po llt ,.... VoIt. RIog. ,-" ,-"
LJ.4·1I 15 15 Volt Potit,.... Volt. RIO ,-" ' .25
LJ.4·1I1 1 l' Volt Pos,t,.. Volt. RIo ,-" ,-"
LM·7U " 2" Volt l"o6il,....Volt. RIg ,-" t.as

Radial LeadCaps -==­
10 mld035V •... . . 1 ·11 S 25 11

12 or more .16 ...
1 mltl . 35V •••..•. 1 · 11 .25 .

1 2 or~ .1'''''
..10mld035V ... . . l ·11 .se ....

12ormor. ..ll ....
1000mldO XlV . . •. l ·11 .n ...

12 01more .68 ....
22C!O mld.35V • • . . 1 ·111 .29 .I.

12or mor., .OQ. ...
22OOmfd05OV ..•• 1 · 11 1.611••

12c r morI 1.3ll ... .

Fw
CATV · MA.TV • VCR

75 ohm · iO db IsolatIOn
While Th. yL.. ,' 56 .9 5e•.

PROJECT .
BOXES ~
Woodgrain u::=n7
This box i, 11%'W · " 'h "H ·
6 YZ"O wit h • remo.,.l ble
aluminum U·shaped Cha SSiS
11'W - 3Y:t··H · 6"0 inside.

512.50 ea.

' 10.95 ...

13.95 ...
5or-. '2.5O...

CONVERTERS
DESCRAMBLERS

Largest Selection
of Equipment Available

$ Buy Warehouse Direct & Save $

C&D Electronics, Inc.
P,O, Box 21, Jenison. MI49428
.' (616) 669-2440 . ' .

Send $2 f or complete catalog
ofcon verters and unscramblers

Qua ntity Discounts' Yisa e Master Charge
Add 5010 shipping- Mich. residents add 4010 sales ta x

36 channel
wired remote

converter
only

$8895

UHF
TUNERS

Continuous
Tun. Mode l

SURPLUS "~~t~ til l

SYLVRNIR • - - ._

VHF VRRRCTORTUNERS

..5 MHz outpyt . Chan nels 2
through 13 as well as th . mid·
band chann.',. Schemat ic in­
cluded .

WHILE THEY LASTf

' 13.95 ' 0.

SURPLUS
RUDID & VIDEO
RFMOD~

~j

~
MV-2109

J3plTunilglliN.
1·i S1.20 .
10 ·Up . . •. • .~ • • .

Hook up snee t Incl uded

How '5.49 . a.

POPULAR
MICRDWRVE

PARTS

hlRF-GOl S2.15
V· Up . . : .••. 2.19

MRF-el 1. 346
Il · Up .•• ... .. .. . . •. .• • 3 12

1ol8[).101. . • • • ,til
CHIPCAps · .OO1 mid .•. . .50

2S· Up . . . . . .30
2He603 1~"'AF to2l ••• lU6

5% MICR CRPS S%
1OpI . ..2'C .... 5eOpf• . 66c ...
43p1 .3&C. ... 12OOpf . Illc ...

11OpI . 3ec .... 3CltX)pf.1 .)g1l.
e.l/I« OWIIIUty OJ"_" I

AVAIlABLE

' 10.95 ••.
'8.95 .. .

' 6.95_

BRRND NEW UHF
VRRRCTDRTUNERS

'-=-rt-
r j i I i i .
S.n yo 'fOUR Mltsumi

45 MHz CHOICE 45 MHz:
Output 524.95 II. Output

Call 1<<Q'' anl ltrPrlc..

HAL-TRONIX
P.O. Box 110t

South96t• • MI ~e195

POWER TRRHSFDRMER
2..V CT, 400 mAo
"" ade In U.S .A.

SPEAKER CRBINET
Popular speaklr cab inets for
thos . lamous home brew TV
circ uits. Speakers incl uded.

3·POSITIDN CDAXIRL
PUSH·BUTTDN SWITCH

FOf" TV & wkIeo~n.~

He. Y11y .a'!le ldotd..~ _1­
moumlSOlltlOfl.. .. ··FMc:onrllCton
aecl9t ]5..chm coaxialcllt*t wi th
1'50 li ltIng • . P\llh button . .....IC""
... . tCCl moun lld. Cutoul .IOIflush
"".11 mount,ng. 31$<lhm "",,"or.
~ l_ i....11 &ny unuMd
poIltlCl'l,S~: 3-frf1 '~ X 2-l4M

.. 2" .

Cabin,t Dim.nsklns:
7 1,4" wid. x i li.t" high x 5 YJ"
deep . RelTlOYable 118" l hick
b.l.ck CO\"8r.

~ ORPo~LRFR~~W R.F. ~
I...C:J 80().854.4655 ELECTRONICS ..~~.

OUTS IDE CALIFO RNIA 1056 N . STATE COLLEGE BLVD., DEPT. A

714-635.5090 ANAHEIM. CALIFORNIA92806
INSIDE CALIFORNIA. PERSONAL C H EC KS HELD FOR CLEARANCE

MAJL ORDER S WELCO ME - PLEASE INCLUDE POSTAGE - SHIPPED SAME DAY RECEIVED - NO MINIM UM ORDER

12 d b GAIN

CHANN El$ 44 · 52 OPTIONAL
' 8 .95 u.. Wlnlg lrd UHF

Anl. 1III1 PrM mp
S OR MORE 11db GI,n
56 .9 5 fA. '3 9.95 ...

WINEQ ....RD

75 ONM UHF YRDI RNTENNRS

MANY, MANY OTHER KI TS

PREAMPLIFIERS
HAL PA-19- 1.5mhzto 150 mhz. 19dbgainoperates
on 8 to 18 volts at l Orna . Com plete unit $8 .95 .
HALPA-l .4-3 mhz to 1.4 ghz. 10 to 12dbgainoper­
ates on 8 to 18 volts at 10ma. Complete unit $12.95.

(Theaboveunitsare ideal for receivers. counters. etc.)................................
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16 LI NE TOUCH TONE DECODER KI T WII~
P,C, BOARD AND PARTS •• " . , •• $69,9'
12 LINE TOUCH TONE DECODER KI T WII~
P,C. BOARD AND PARTS ., , ••••• $39.9'
16 LINE ENCODER KI T, COMPLETE ~ITH
CASE, PAD AND COMPONENTS •••• $59.9?
12 LINE ENCODER KI T, COMPLETE WIT~
CASE, PAD AND COMPONENTS •• •• $29 .95

•••** **••••••• •• ••••••••••••••

ELECTRONI C KI TS FROM HAL-TRONI X

2304 MHZ DOWN CONVERTE RS . TUNES I N ON
CHANNEL S 2 TO 7 ON YOUR OWN HOllE T . V •
HAS F REQUENCY RANGE F ROM 2000 ~lHZ TO
2 500 MHZ. EASY TO CONSTRUCT AND COMES
COMPLE TE WITH ALL PAR TS I NCLUDI NG A
DIE-CAST ALUM CASE AND COAX FITTI NGS.
REQUI RE A VARIAB LE P OWER SUPPL Y AND
ANTENNA ( Ante nna can be a dish t ype
or co f fee ca n t ype dep ending on the
s ignal strength in your area . )
2304 MOD 1 (Basic Kit ) $49.95

(l... ca.. &. fllll "", l )

2304 MOD 2 (Basic I Pre-amp) $59.95
(Inc lu dU caN &. l ilt ing ' )

2304 MOD 3 (Hi-Ga in Pre-amp) $69.95
(\ncludM c'" &. ' ItUng. )

POWER SUPPLYFOR EITHER MODEL ABOVEIS
AVAILABLE. COMESCOMPLETEWITH ALL PARTS.
CASE. TRANSFORMER. ANTENNA SWITCHAND
CONNECTORS (Kit) $24.95
Assembled $34.95
Slotted Microwave Antenna For Above
Downverters $39.95................................

0 " Df " 5 OVU 521.00 Wil L If SHII' I'£D I'OSTI'AID exceer
SHIPPIHG ON ITfMS WHf"E ADDITIONAL CHA"DfS A"I: " EOUEI TED.

ON O" Df "S LESS THAN moo !' LUS[ INCLUDE ADDITION
IHFOJ.M....TIOH, AL n 00r Oil H"'N DLING "'ND ". ...IL1NQ CH"''' GES

hncl2ll n"~.\lI"'P .. s..A..$. E. 10l' 1" 1_ . t;ooI . .... I.,.r .... lltl'IiN
HAL ·TROHIX producl t . To ..... II,~: 1 · ~n..2H-17at.
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~
TUSA A WHOU HEW WORlD OF TV Yl£W\N Q WITH TUSA'S

,.::!~-=: =n:~~C=~~~;~~I=~~r:~~:...~~
CHA NNELS on your UHF DIAL

EUIl\l....'n I.... I'lMd lor ,.,.,tIng or "'ing. ThJ• • ta b'- Ind

I r.:== = = '" ", liable .y.lem corwerU ,x UI c.abloITVcftinnel. M) lllly"n

1 ::''':::=::.~: 1 ~Id=:::=~:.~r~..~:.~:=
c.alMI compan.... CIWInIIs2to 13 cln also be _diNCtlyon l.... VHF port ion 01your
tuner .

A MUST FOR VIDEO-TAPING FROM CABL.E TVI
T.... ly . tltTl Il lCl'IW . you 10 prog r.m bo th PlY ~y TV~ I"I<lUlrl<l) and . tl ndllrd

=h.~:::I:t~~':.'ron";~;C;:. - wh." you III Now $28.95...
S.mpleto in.tllllndoplfl4lon an y mak.oI TVwlt hUH F. 'lUS I'OITAOE



RADIO-ELECTRONICS does not assume any responsib i lity for errors that may appear
in the index below.

Eico . . 22
Elec tra .. I
E lectro nic Rain bow . 107. I II
Elect ronic Sp ecia lists. In c. .. .. .. .. 106
Etco Electroni~s .. . 8lJ
Etro nix . 105
Fa ir Radio Sa les 117
Fluke . : ~ . .. 5
fo rdham Radio .. . IOlJ . 120
Fo rmu la International . 1.10- 1.11
Galaxy Electr onics .. .. ... 117
GHco International . Inc. .. .. 140
Gl ad stone Electron ics . . 112
Globa l TV .. ... .. .. .. . .. 117
G ra ntha m Co llege of En gineering . 108
G rove En terp rises lJ.1
Hal Communica tions Cor p. .. . 88
Hal ·Tronix ' 141
Heath .. _ 20-2 1
Hickok Electr ica l In st ruments _lJ8
Hita chi lJ5
Hi-T ech . .. 116
Information Un limited . .. 128
International Electronics 116
J ameco Elect r onics . 126-127
.Ian Crysta l . .. .... . 106
.lOR. Microdevices . . 1.14-1.17
.lim Pak .11
.I& W Electronics 114
Keith lev 85
K iku sui International Cor p . .. .. 8.1
H ..I. Knapp . .. 140
Leader .. . Cover II
Mc Gee ' s Radio 120
MF.I Enterprises 87
MicroManagement Systems. In c lJ3
Microtenna.. .. .. 114
Monarchy En gineering, Inc 124
Mount ai n West Alar m . 120
MP Svsterns .. .. .. . 1.12
Multiiech Elect ro n ics. In c . .. I I
Mura . 14
Nat ionwide .. . .... lJ.1
Netronics . .. lJ7.102
New Tone .. .. 23
NRI Schools . 16-l lJ
NT S Schools 68-7 1
Nut s & Volt s _ 120
O. K . Machine & Too l .. _ 87
Omnitron ·Electronics .. 26
Paia Electronics 104
Pac -Tec 110
Pa nasonic .. 2lJ
Pa na vise .. .. 108
Pet er son Elect ronics. .. .... ..... 117
Ph ilips E CG .. . 1.1
Philips Te st &

Measuring Ins tru me nts .. .. 27
Pol y Paks 114
PPG 1.18
Priority I 10.1
Portecto 15
Radio Sha ck.. .. .. .. .. .. .. .. .. 125
Rag .. . lJ.1
Ramsev Elect ronics . .. 1.1.1
R.F . Ele~t ronics ... ... .. 141
Satellite TV . 117
SCR 142
Simple Simon Electro nics 9lJ
Simpson ._ 22
Sinclair 9
Sintec lJ.1. I I.1
S.lB.. .. I llJ
SMP.. .. 91
Solid Sta te 1.18
Soltec . .8
Sparta n Elec tro nics 116
Sta vis E lectronics. In c. .. 1.12
Suntronics Co.. Inc . . 120
Sym me tr ic Sound Sys tems . . lJI
Tekt ronix . .7 ..12-.1.1
Texa s Instrument s . .. 86
Triton . . III
Unga r . lJ3
Un iversa l Sound I 15
Vector ....... .. 110
Video Co ntro l .. .. . lJI
Viz Mfg. Co. .. . .. .. .18
We rsi E lectronics . . I 1.1
Woo d in Hill's In c. . . 117
Wm. B. Allen .... .... 124
Ze nith Rad io Co . .. .. Cover IV
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90
59

17

40
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48
57
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32
63
56
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II
62

- .27

82

36
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88
45
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78
37
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97

42
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86
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28.61
72
26
87
18
67
83
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98

93
2
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51
38
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·35
39
96
12
4.1
25
65
81

•"" ".' -~ . ~

J " . .. ~:~

4 X5 CALCULATOR

Keyboards
" x~ MATRI X, 20
KEYS, M[ CHAI''ll CAL
TYPE , TOP QUALITY

+ 5 VDG AT 6 AMPS
"! 15V OC AT I AMP

TRI PLE OUTPUT

_
N[W L AM 8 0A SU PPLY

~ 12 0 /2 " OAC I N , A OJ
iIt!J ~ 12 TO ~ 15 V OC OU T6 CJD 9 " X " '3 /" " X 2 -3 / " ·

°
1 f. _"_"_~~..

~~IAMONOBACK

8
ELE CTRONICS COMPANY

PO BOX I Z0 95
SARASOTA I FL . 3 351 8

Phone Orders 8 13-953 -2829
CONTlNE,..TAL us ADD $1 60 FOR THE
FIRST LB a 50~ FOR EACHEXTRA LB
WEST COAST ADD $1 80 FORTH[ FIRST
L8 a 50~ FOR EACH ADDITIONAL LB
$1 MIN/Ml/M OROER . ns CREDIT CARO

POWER SUPPLI ES

46

76
69
100
89
31
33

70
34

99

64

23
66

20 .­
6.19
50
68
71

Free Information Number Page
Aa ron Gav in 10.1
Ab ex .. . .. lJl
Active Electr onics 121
Ad vance Comp uter Products 12lJ
Ad va nce Elect ro n ics 24-25 ..10
Advanced Tool T echnology . . 106
All Elec tronics .. .. 122
AMC Sa les 104
Anders Per cision Inst rumen t

Co .. Inc . .. .. 112
An tenna Specialists ......... 101
AP Products 12
Ar izon a E lectr onics 141
Bagna ll Elec tro nics 114
Barta Electronics 115
BBC M etrawatt Goerz . . .. 128
Beckman In strument s .. . . Cover III
B. G. M icro 140
Bull et Electronics 128
Ca mbr idge Lea rning . .. .. 82
Ca pa r Components Cor p 116
C& D Electronics. Inc 141
Cha ney Electr onics . I 15
CIE . Cl evel and Institute of

Electron ics .14-.17
Comma nd Productions .. .. .. .10. I 15
Comm un ica tions Electron ics 2.2 8
Componen ts Ex p res s 105
Con cord E lectronics 117
Consolida ted Elect ro nics. In c. . . . 118
Cook ' s Institute 115
CP U 118
C RT .. .. lJl
Da ge . . 114
Data. Inc . .. 104
Devtronix 114
Dia mo ndback . .. 142
Digatek 122
DigiCom Engineering . Inc 124
Digi-Key Cor p . . 12.1
Digitro~ 118
Dir ect Video Sales In
Dok a y . . 1.19
OX T ele Labs 9 1
Ea stern Enterprises 9.1

80
3
92

44
9
95

53
75
47
60

30
74
91

7 - 1/4"
LOCl<JNG

WHI TE
NYLON

ETCHANT
AMMON IUM PERSULFATE
f A ST a EA SY TO USE, MI X
1/ 2 POloli C TO A GAL LON
o r WAT [ R 10 Z T O I PI ",T
A ND [ TCH ' THE ",H I T [
CRYS TALS I,IAII[ A CL EAR
SOLUTION TH AT TURNS
BL UE \IIl i [N FUL L Of
COPPE R

I LB. H · n ", o I I L B )

(MAXES $/ 95
2 GALl ,

1 2.25• OZ

R- 1208

$117.00

DIP SOCKETS
8 PIN 161 _
5-0800 ~

14 PIN 18i ¥"
5- 1400

16 PiN 201
5-1600

18 PiN 251
5- 1800

24 PiN 38 1
5 - ~4 00

28 PiN 451
5-2800

oPIN55 ~
5, 4000

24 VAC 500 MA
Plugin transformer. . .. . $4.50

UHF/VHF Conversion
Kit - with
Genuine Mitsumi
Tuner $119.98

2 -1/4 sn SPEAKER

»
4 p L.ETE

B T RACK T AA/1
SP ORT

QUAL IT Y BUI L T BY 1r,l0 TOROL A WIT H
AU TO T lIA'" ON , E"'O OF r A PE SEN­
SOR, AU TO T R....CK CH A NGE , ll ~ VAC
CAPACIT OR START "'O TOR, STE REO RIP
HE.... O A "' O +12 VOC PLA Y 8A CK EL EC'
TR ONICS GREAT fOR HOIr,lE BREw
PHON E AN SWERERS, R0 80TS, ETC

OUTSIDE USASEND ' I fOR CAU LOG

~
I N I ~TUR [ U .~ I T l,l r :) B Y

OUA I,I II , USA , "':'s ~ /8 '

...OIC [ ccu.. IS lOl .:.L.
FOR BEE p ' li G. SOu Ef.;( ­
I NG OA ~O I CE PROJECT

I ' OEEP ~

H Z 99
13. 1 4 4 ~

6 SLOT COMPUTER /
Intelli gent Termi nal

* 16 BIT TM5 9900 * 25 MHZ CRT
28 X 80 " INCLUDES RAM, EPROM**FUll DETAC HABLE KEYBOA RD*
ORIGINAL COST $4 , 300.00 * NEW,
UNUSED, PERFECTLY A- OK ***
u S E. AS HI TE l Ll GE NT T ER"' I~Al, TE XT .... ..II1II....
EDITOR OR R[ ·PROGRAM :' S 16 err CO"' -
PuTE R ' C~ L. L OR WRITE f OR Ir,lOq E I NFO ~__...l~;:"_

F A[;~~lt~~~ L. EC T , 595 00

BCD Thumbwheel
SWITCH c~~':L.l I,IEli T... 1IilIj

~
§ ,,,,. GO~~'
~ CO~TACTS

.~ "iiii_IIIIIIII. ' S~~IIS~~[

~ 1. 25 . TO "s:: C:I~~N
OUTPUT IS 1· 2 · 4- 8 WI TH

COJ.lPU t.lENT

CALL OUR HOT LINES
IN CALIF. (714) 527-2554

OUTSIDE CAL. (800) 854-8660, . .

SCR ELECTRONICS CENTER
5303 Linco ln Ave.,Cypress, CA 90630

OV ERSTOCK SPECIALS
~:Q@ 'W]
~~(~, 3" Roton Fan

'~Jj New $10.95

VUMeters 99¢ Ea.

470K 'I.WResistor $2.00/1 QOo

~
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NEW ZENITH ZXM 121
High legibility 12" green phosphor monitor.
15 Mhz bandwidth,
40 or 80 character
selectable full compatability . .

Free Buyers Guide
84 pages of the latest in components , too ls
and instruments - a must for DESIGNERS,
instructors and maintena nce engine,ers.

Cf)

Q
z
o
a:
f­o
W
...J
W

6
o
-ca:

142
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Now there's
a new breed of
Beckman hand-held
DMMs tough
enough to withstand
accidental drops,
input overloads
and destructive environments.

The new HDI00 and HDllO
DMMs are drop -proof, packed
with overload protection and sealed
against contamination. You won't
find more rugged meters than the
Beckman HDs. Inside or out.

Drop Proof
Constructed of double -thick

thermoplastics, the HD100 series
DMMs resist damage even after"
repeated falls. All components are
heavy-duty and shock mounted.

Contamination Proof
The HD series meters are

designed to keep working even
around dirt, heavy grime, water
and oil. The special o-ring seals,
ultrasonically-welded display
window and sealed input jacks pro ­
tect the internal electronics of the
HD meters. The oops-proof meters
are sealed so tightly, they even
float in water.

Accidental Overload
Protection

All DC voltage inputs are
protected up to 1500 Vdc or 1000
Vrms . Current ranges are pro ­
tected to 2A/600V with resistance
ranges protected to 600 Vdc. 'fran­
sient protection extends up to 6KV
for 10 microseconds .

More Meter for
Your Money

For starters you can get 2000
hours of continuous use from a

CIRCLE 3 ON FREE INFORMATION CARD

common 9V transis­
tor battery. You can
run in-circuit diode
tests and check con­
tinuity.You even get

a one year warranty.
The 0.25% basic de volt accu ­

racy HD meters serve you with 7
functions and 27 ranges . The HD
110 also gives you 10 AMPS ac and
de , With one simple turn of the
single selector switch, you can go
directly to the function and range
you need. There's less chance of
error.

Also available is the electrical
service kit. It includes the meter
of your choice, a current clamp,
deluxe test leads and a heavy-duty
case designed to carry both meter
and accessories, conveniently.

Feature for feature you can't
find a more dependable meter
with prices starting at just $169
(D. S. only) .

To locate your nearest distrib­
utor, write Beckman Instruments,
Inc., Instrumentation Products,
2500 Harbor Blvd., Fullerton, CA
92634 or call (714) 993-8803.

BECKMAN




