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Whether you are seeking to reproduce the full
dynamic range in the grooves of today's new
superdiscs , or simply to obtain maximum listening
pleasure from treasured "oldies" in your record col 
lection ,you need a phone cartridge that will deliver
opt imum trackability with minimum distortion .

Because the phono cartridge is the only
point of d irect contact between the record and your
ent ire stereo system , its role is critical to faithful
sound re-creation . That's why upgrading your
phono cartridge is the single most significant (and
generally least costly) improvement you can make
to your stereo system.

Tothat end Shure now offers the Hyperellip
tical Stylus Tip configuration-first introduced on
the critically acclaimed V15Type IV-in a tuuline of
cartridges with a broad range of prices.

The Hyperelliptical Stylus Tip has been
called the most significant advance in decades in
tip geometry. It has a narrower and more uniform
elongated contact area that results in significantly
reduced intermodulation and harmonic distortion .

Look over the list at left to see which Shure
HE cartridge best matches your tracking force
requirements.

Shure has been the top-selling cartridge
manufacturer for the past 23 years. For full details
on this remarkable line of cartridges write for AL667.

When you're ready
to "face" the music
we have a tip
for reduced
distortion

®D
Shu re Brothers Inc .. 222 Ha rtrey Ave.. Evanston . IL 60204

In Canada: A . C . Simmond s & Sons Limited
Manufac turers of high fidelity components . mic rophones .

sound systems and related ci rcuit ry.

Go with the leader-Shure.
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TELEVISION

STATIONS

NEWS
STATIONS
24 HOURS

. SPORTS
STATIONS
24 HOURS

Entertainment
24 hours a day!

Install your personal earth station and receive
programs from all over the world.

$3,995
complete

Local sales representatives wanted .

Only SKYSCAN offers
wireless remote control.
The SKYSCAN SS-6900 is a
complete package easily installed
in less than 4 hours. The system
includes a deluxe 3-meter
antenna with base, a 120 0 feed
horn and a 24 channel receiver in
a beautiful wood-like cabi net with
direct channel access, lighted
channel indicators, automat ic
polarization switch ing, 70MHz
down converter...and WIRELESS
REMOTE CONTROL.

The SS-6900 carries a typical
reta il price of $7,995. Buy fact ory
direct and pay only .

,,'j.5KYScAn

---,---
Skyscan Corporation (consumer division)
250 E. 36th Street, Tucson, Arizona 85713 (602) 622-2261

Name _

Address _

City . State ---.Zip, _

Phone Date _

Signature _

-------

SKYSCAN offers the
ultimate satellite earth
station.
The SKYSCAN SS-6900 Satellite
Earth Station is loaded with
quality components designed to
give years of trouble-f ree serv ice
The SS-6900 is a complete
package with everything you
need to receive television from
space.

Buy factory direct and save .

For a limited time SKYSCAN is
offeri ng the SS-6900 directly to
the indiv idual at a wholesale
price. Order now and eliminate
midd leman commissions and
mark-ups. You can afford the
best system on the market today.

Yes. I want to take advantage of your
specia l offer. Please enter my order for the
SKYSCAN SS-6900 Satel lite Earth Station
which includes everyth ing I need to start
enjoying telev ision direct from the satellites.

Send SKYSCAN SS-6900 system (s)

o I enc lose $3,995, payme nt in full per
system (Skyscan pays shipping).

o I enclose 50% payment (balance C.OD.
plus shipping ).

Note: 50% minimum with order : balance
due on delivery plus shipping . Full payment
with order : Skyscan will pay shipping -save
even more.
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Sabtronics.
An entire range of tow-cost,
top-quality instruments.

A. 2010A -$99.00*, B. 2015A-$119.00* , C. 8610A -$119.00* , D. 5020A- $129.00**,
E . 8000B - $239.00**, F. 2035A - $79.00*, G. 2037A - $99.95*

Pri ces subject to cha nge without notice.
Shipping and handling char ges are $5.00 per unit for the
2035A and 2037A/$6 .00 per unit for all other models.

Sabtronics revolutionized the
market with the first low-cost,
high-performance Digital
Multimeter. Nowwe haveanentire
range of outstanding instruments in
a reasonable range ofprices. Infact,
nobody can beat us inour
price/performance ratio. Andwe
cansellat a low price forsome very
goodreasons. Ourengineers design
high performance products to be
built at a lowcost. Andwe refuse to
stick on high mark ups. Plus we
make sure your pricestays lowby
selling directly to you. Because we
sellso many instruments, we don't
have to charge a high price.
Naturally, we also offer allthe
helpful accessories you mightwant.
And allour products are under
warranty for good quality andhigh
performance. In addition, you get
from us the same quality aftersale
service as any high priced
instrument manufacturer. With
Sabtronicsinstruments available,
there's noneed for you to spend a lot
of money to do highly accurate
testingand measuring.
2010A 3Ih Digit LED DMM
2015A 3Ih Digit LCD DMM
8610A 600 MHz 8-Digit Frequency Counte r
8110A 100 MHz 8-Digit Frequency Counte r
5020A 1Hz to 200 k Hz Function Generator
8000B 1 GHz 9-Digit Fre quency Counte r
8610B 600 MHz 9-Digit Fre quency Counte r
2035A 3Ih Digit LCD Handheld DMM
2037A 3Ih Digit LCD Handheld DMM
*price in kit form. Also available factory assembled,

tested,and calibrated. Call us for prices .
**price fully assembled, tested, and calibrate d.
Callus for more information:
(813)623-2631 (9am to 5pm EST)
Making Performance Affordable

sa~§@j
5 70 9 N. 50th Street Tampa, FL 33610



Electronics publishers since 1908

THE MAGAZINE FOR NEW
IDEAS IN ELECTRONICS

SEPTEMBER 1981 Vol. 52 NO.9

SPECIAL FEATURE 49 HOME ELECTRONICS
A look at some amazing new products that are almost
here. Len Feldman

BUILD THIS 43 HI-FJ ANALOG REVERB SYSTEM
Attach th is to your hi-fi system and expand your listening
room into a concert hall. Carl Sawtell

56 MUSICAL HORN FOR YOUR CAR
Part 2. Toot your own tune with this easy to bui ld and
install musical horn . PROM's allow you to program whatever
tunes you like. Fred Blechman and David McDonald

59 SATELLITE TV ANTENNA
Part 2. Before you receive TV signals from satellites,
you need an antenna. Here's an inexpensive design
using commonly available materials. H.D. McCullough

65 SYNTHESIZED RF GENERATOR
Part 2. Const ruction details for a 300 kHz to 30 MHz
RF generator for your workbench. Gary McClellan

TECHNOLOGY 63 SOLID-STATE MICROWAVE DEVICES
Part 3. Explore the 100 GHz frontier with the latest
solid-state devices. Joseph J. Carr

70 USEFUL TROUBLESHOOTING HINTS AND TIPS
Several easy-to-use ideas that really work.
Elliot S. Kanter

rz STATE-oF-SOLlD-STATE
An in-depth loo k at two useful IC's from National.
Joseph Gartman and Robert Falkner

74 HOBBY CORNER
An easy way to etch a one-o f-a-kind PC board with out a
darkroom. Earl "Doc " Savage, K4SDS

84 NEW IDEAS
A simple Tesla coil submitted by a reader.

VIDEO 4 VIDEO ENTERTAINMENT
Tomorrow's news and products in this quickly changing
field . David Lachenbruch

78 SERVICE CLINIC
The more problems there are, the harder it is to find
them . Jack Darr

79 SERVICE QUESTIONS
R-E's Service Edito r solves technician 's problems.

RADIO 76 COMMUNICATIONS CORNER
Speech processing can add " punch" to your signal.
Herb Frledman

EQUIPMENT 27 Code-A-Phone 1000 Telephone Answering Machine

REPORTS 33 Mlcroconnectlon computer Modem

36 Grove Enterprlses SW/LW Tuner

ON THE COVER
A reverberation system adds a
sense of realism to any hi-fi sys
tem by duplicating the echoes
associated with large concert
halls. The reverberat ion device
described in this issue is based
on analog bucket-brigade IC's
and it expands your listening
room into a full-sized concert
hall. The construction detai ls
start on page 43.
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LISTENING TO A SCANNER receiver is be
coming a popular pastime. This month we look
at programmable scanners starting on page 53.

3D TELEVISION Is just one oUhe amazing prod
ucts that we describe. All are close to com
mercial introd uct ion. Take a close look at this
and othe r products starting on page 49.

Radio-Electronics, (ISSN 0033-7862) Publi shed monthl y
by Gernbac k PUblications. Inc., 200 Park Avenue South.
New York, NY 10003. Second ·Class Postage Paid at
New York.. N.Y. and additional mailing offi ces. One-year
subscri ption rate : U.S.A. and U.S. possesslcn s. S13.OO.
Canada. S16.OO. Other countries. S2O.50. Single copies
$1.25. © 1981 by Gernsba ck Publications, Inc. All rights
reserved. Printe d in U.S.A.
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128 Advertising Index

91 Books

101 COmputer Market Center
14 Editorial

129 Free Information Card

16 Letter
98 Market center
94 New Lit

86 New Products

6 What's News

Subscription Serv ice: Mail all subscr ipt ion orde rs.
cha nges, co rrespondence and Postmaster Not ices of
unde livered copies (Form 3579) to Radio-Electro nics
Sub scri pt ion Service, Box 2520, Bould er, CO 80322.

A stam ped self-addressed envelope must accompany
all subm illed manuscripts and/o r artwo rk or photo 
graphs if their return is desired shoul d they be rejected.
We dis claim any respon sibil ity for the loss or damage of
manus cripts and /or artwork or photographs whil e in
ou r possession or otherwise.
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As a service to readers , Radio-Electronics pUblishes svsilable plans or informstion relating to newsworthy products, techniques and scientific and technological developments.
Because of pos sible variances in the quality and condition of materials and workmanship used by readers, Radio-Electronics discla ims any responsibility for the safe and proper
functioning of reader-buill projects based upon or from plans or information published In this magazine.
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VIDEO ENTERTAINMENT
DAVID LACHENBRUCH
CONTRIBUTING EDITOR
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DIGITS AND
BROADCASTING

REVOLUTIONS
IN SOUND

STEREO TV

It probably will be a long time before home television goes digital , but everything in the
broadcast chain except transm ission to the home could be digitized sooner than you
might think. Digital VTR's already are practical, and their commercialization awaits the
establishment of standards. For worldwide networking of programs, international
standards committees are very close to a sing le standard that would make all the
world 's colo r-TV systems compatible so far as " trunk" transmission by satellite is
concerned .

The preoccupation wi th dig ita l te levision stems largely from the tact that the quality
of the picture wo uld not deteriorate with repeated taping, transmission for long
d istances, and other signal processi ng during the pre-broadcast chain of events. CBS
engineers have embarked on a major program to digitize the television picture from
original production virt ually to the transmitter, coverting it to a standard analog picture
just before its transmission to homes . One of the major tasks before inter-city digital
transmission becomes pra ctical is to reduce the bandwidth required. CBS has already
sl iced the number of digital elements in the TV picture from 144 to 29 megabits with
little sacrifice in picture and sound quality, and is working towards further reduction .
CBS believes that telev ision production in the studio can be digitized in as little as two
years . It also forecasts that theatrical movies will be made with high-definition elec
tronic digital techniques in four to five years, with a high-definition direct satellite-to
home broadcast system possible before the end of the decade.

While CBS is working towards digital TV, it's not nearly so optim istic about digital
phonograph records, despite the fact that the Philips-Sony Compact Disc laser optical
digital sound system is schedu led to reach the.American market in 1983. CBS officials
fee l that digital turntables and discs will be far too . expensive for the foreseeable
future-perhaps 10 or 10 ye::trs-to make them mass-market products. Instead , CBS is
pushing its CX (for " compat ible expansion ") noise-reduction system for records. CBS
claims CX is comp letely compatib le-that is, records made with the CX technique can
be played sat isfactorily on standard equipment, and there is an 85-dB signal-to-noise
rati o when the record is played through a CX decoder. A-B comparisons with dig ital
tape give the CX system extremely high grades , many experts being unable to tell
which was which.

At press t ime, CBS was already releasing CX-encoded discs, and Warner Records
had agreed also to use the process. Five small manufacturers were preparing to mar
ket decoders for about $100, and CBS expects most major Japanese amplifier manu
facturers to announce amplifiers with built-in decoders next January.

At the same time , many manufacturers are preparing to market the Compact Disc
(CD) digital turntables. Sony , Philips, Pioneer, Matsushita (Panasonic, Quasar,
Technics) , Nippon Columbia (Denon) , Sanyo and Mitsubishi have indicated they expect
to have players on the market. Although European and Japanese record makers say
they'll produce the 4.7-inch hour-per-side discs, no American record manufacturers
had been heard from at press time. Turntables initially may sell for as much as $800;
discs will be priced in the high-premium area.

Stereo is also the wave of the future for television . The 1982 lines in both large-screen
direct-view and projection sets show an increasing preoccupation with stereo . Several
brands have added stereo amplifiers and dual-speaker systems with input jacks for
stereo videodiscs or TV-FM simulcasts. Those new sets, of course. will be the natural
companions for the new stereo VCR's. In the next two years, we'll see increasing
emphasis on television sets with stereo sound capability. While they 'll be suited for
stereo VCR's and stereo videodiscs (RCA will add a stereo disc player model next
spring), they're actually anticipating the advent of stereo-sound telecasting here. Cur
rently in the fie ld-test stage , stereo TV could be approved by the FCC as early as next
year. The new stereo-sound sets will require adaptors to receive stereocasts, of
course-but mo re important to the set makers is the ability to add minor circuitry or an
IC to those models and be ready when stereo TV actually starts. R-E



The world famous Super
ase. Complete with 48 of the most popular

and professional problem-solving tools. From
screwdrivers and nutdrlvers to pliers, wrenches,

crimping tools and more. A super variety and super value. All
unconditionally warranted from Vaco, of course. The Super Case

and all the other fine Vaco tools can be seen in our new 1981
catalog. It's free, just wri te. Say you want to take a good look at VACO.

Vaco Products Company, 1510 Skokie Blvd.,
NorthbrooK, IL 60062 U.S.A.

CIRCLE 8 ON FREE INFORMATION CARD



WHAT'S NEWS

A PAGE OF BRITISH TELETEXT guides television viewers through details of
home loan plans.

en
ozo
a:
Io
W
..J
W

6
o
~

6

Indiana appellate court
O.K.'s radar detectors

An Indiana appeals court has
ruled that the State 's portable
police radio law does not apply to
radar detectors. Enforcement of
the law has been said to have
been erratic over the past two
years, and some motorists' radar
detectors have been confiscated
by the police.

The appellate decision called
the law "unconstitutionally
vague," and ruled that "a law for
bidding or requiring conduct in
terms so vague that persons of
common intelligence must nec
essarily guess at its meaning and
differ as to its application violates
due process of law."

It is expected that the Indiana
decision will be cited in several
other state courts where police
radar and scanner laws are being
applied to radar detectors, even
though the laws were passed be
fore police radar existed.

British teletext group
files proposal with FCC

The United Kingdom Teletext
Industry Group has requested
the FCC to begin a rule-making
procedure to allow use of the
British "defined format" teletext
system In the United States . That
system, widely used in Europe, is
said to have two critical advan
tages over the rival variable-for
mat approach. The decoders are
inherently simpler and less cost-

Iy, and the defined format is more
resistant to disruption by multi
path transmission and interfer
ence. The system proposed by
the British group is also compati
ble with the Canadian Telidon
system and with line-21 caption
ing for the deaf.

Teletext will allow the viewer to
use his TV receiver as a newspa
per, shopping guide , or educa
tional tool.

The British group put on an
extensive display of their system
and equipment at the National
Association of Broadcasters con
vention in Las Vegas last April.

Remedial reading
programs available for
the TRS-BO

The Radio Shack Division of
Tandy Corp. has entered an
agreement with the Philadelphia
School District to convert to the
TRS-BOmicrocomputer two mini
computer-based reading pro
grams developed by the Phila
delphia schools for students with
reading difficulties. Radio Shack
will distribute the programs,
known as Computer Assisted
Reading Development (CARD)
and Systems Approach to Basic
Reading Education (SABRE).

The Philadelphia reading pro
grams are designed to provide
individualized, self-paced read
ing instruction, and are based on
established Computer Assisted
Instruction (CAl) techniques for

using computers to supplement
and reinforce regular classroom
instruction. They are intended to
encourage positive attitudes to
ward learning, language, and
reading in students, and to pro
vide non-threatening, positive re
inforcement in private sessions
taken at the computer.

The Philadelphia system was
originally developed about 10
years ago, for selected students
who were reading below grade
level. The programs have been
improved and revised continu
ously since then, and researchers
have recorded consistent gains
as a result of their use.

The new TRS-BOreading series
is expected to be available by
September 1981.

"Cottage industries"
"Louise Priester," states a re

cent article in the New York
Times "used to key-punch insur
ance claims into a computer in
the office of Blue Cross-Blue
Shield of South Carolina. Now,
she does the same thing from a
bedroom in her home, using a
terminal connected to the office
computer by the telephone
line."

Thus the Times points out a
new possibility for employment
that can open the way for many
who because of physical handi
caps, young children, an invalid
in the house who requires con
stant care, or other reasons, can
not readily leave the home. Mrs.
Priester is an example: she had
to stay home to take better care
of her elderly mothes,

One problem for employers is
to control out-of-sight employ
ees-to make sure they put in a
full day's work. The very nature
of the work , however, often
makes it possible to operate on a
piecework basis, as in the old
cottage industries. Blue Shield of
South Carolina says its four "cot
tage keyers" process claIms at a
lower cost than office keyers.

While requiring workers to be
in the office during the day, the
FMC Corp of Chicago has in
stalled terminals in the homes of
four programmers who are on
call at night to handle problems.
"They used to get a phone call,"
says FMC manager R. M. Copel
la, "hop in the car, drive 45 mln-

utes to the office, solve the prob
lem in 15 minutes, than take 45
minutes to drive home. Now they
can handle most of the problems
in their pajamas. "

Japan to invade U.S.
microcomputer market

Japan will "undoubtedly" re
peat in the microcomputer mar
ket what it has done in the U.S.
automobile and consumer elec
tronics markets. Consequently, it
is " inevitable" that Japanese mi
crocomputers will be appearing
in significant numbers in 1981,
and that the superior Japanese
quality will ultimately hurt the
American manufacturers consid
erably more than Japanese cost
cutting.

Thus states a report, Retailing
Personal Computers, produced
and sold (for $950.00 a copy) by
Strategic Inc. of San Jose, CA.

At present, the report states,
the Japanese feel that the main
reason their products are not
reaching the United States soon
er is that FCC regulations will
require that they retool to make
products that meet U.S. stan
dards (There are no RFI stan
dards in Japan).

Hand-held models are ex
pected to be an important new
product. Tandy was first to sell
this type (made by Sharp in Ja
pan) at $250, but Strategic Inc.
expects to see Sharp, Quasar,
and Panasonic models by the
middle of 1981.

Incidentally, Apple, Commo
dore, and Radio Shack products,
are all being sold In Japan. Their
market is decreasing, however,
because of high prices and be
cause the Japanese microsys
tems offer printers with Japanese
as well as English characters,
something the Americans do not
supply .

Tronics 2000 established
in ten metropolitan
markets

Ten metropolitan areas in the
United States are now under de
velopment by Tronics 2000, ac
cording to R. W. Lay, Tronics'
Director of Internal Operations.
Tronics 2000 is a new franchising
corporation that alms at giving
the Independent electronic-ser-

continued on page 12





Join him in the incredible world of
electronicswithNRI's all-newtraining
in the career ofthe future...
Electronic Design Technology.

This man is looking for
ELECTRONIC

HUGH.
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18 NRI SCHOOLS
McGraw-Hill Continuing

~ l J' Education Center
C""" • 3939 Wisconsin Ave.Itn _Washington, DC 20016

We'll give youtomorrow.

NRI Fast-Track Training
This is the unique NRI lesson

concept that simplifies and speeds
learning. From the very basics to
advanced, state-of-the-art elec
tronics, each lesson is especially pre
pared for individualized instruction.
Each subject is covered fully and
thoroughly, but extraneous material
is eliminated, language is clear and

to the point, organization is
logical and effective. From
Fundamentals of Electronic
Circuits through Microproces

sors, your lessons are designed
with you in mind.

No Experience
Necessary

You don't have to be an
engineer (or even a college stu
dent) to succeed. High school

~ graduates with some algebra
handle itwithout any trouble.
We start you at the beginning, let
you advance just as quickly as
you're ready. We even include the
NRI Math Refresher Module to
help you brush up on your math

and teach you any new concepts
you may need.

Free Catalog,
No Salesman Will Call

Our free, IOO-page catalog
gives you all the details, including
lesson outlines, equipment specifica
tions, and career opportunities. Send
for it today and find the break
through for your future. If card has
been removed, please write to us.

drops across in-circuit diodes
and transistors.

You'll breadboard your de
signs on the unique NRI Circuit
Designer. Itfeatures built-in multi
ple power supplies, variable signal
generator, logic switches and LED
indicators. Ithandles almost any
circuit you can design ...linear and
digital integrated circuits as well as
discrete components such as tran
sistors and diodes.

Analysis and design work is
speeded with the Texas Instruments
TI-30 scientific calculator. This en
gineer's instrument includes full
trigonometric functions, logarithms,
square root, squares, powers, mem
ory, and more. All this fine equip
ment is part of your training, yours
to keep and use inyour work.

Professional Equipment
Included

All the way, you work with
professional-quality instruments like
the Beckman 6-function, 26-range
LCD digital multimeter. It gives you
fast, accurate measurements ofvolt
ages, currents, and resistances, even
forward voltage

It's anelectronic world we live
in. And the designers of electronic
circuits, controls, and systems are
the people who are shaping it. Take
your place inthis exclusive company
with this exciting new training from
NRI.

You can learn Electronic De
sign Technology athome, inyour
spare time. Without quitting your
job, tying up your evenings atnight
school, or wasting gas travel-~
ing to classes. Because NRI \~\_""-'

comes to you, makes you a
class of one with a complete,
effective, low-cost learning
program designed exclusively
for home study. You get it all. ..
atyour convenience.

Hands-On Training
NRI trains you for action.

You get real-life experience
that builds priceless confidence,
gives you working knowledge
of lab practices and techniques.
It's all built into the NRI Design
Lab~ acomplete combination of
equipment, hardware, training,

d £ ial v. '11 d Tralning inc!udesNRI Design Lab,an re erence maten s. IOU e- Beckman digital multimeter, Texas Instruments

sign your own circuits from the very scientific calculator that you use and keep.

beginning, progressing from basic
passive networks through key cir
cuits like power supplies, amplifiers,
oscillators, digital and logic circuits,

phase-locked loops
and more. You'll move
on to linear and digi
tal integrated circuits,
the heart of modem
electronic equipment.
You'll prototype your
designs and verify
operation, learning
professional test and
measurement proce
dures as you progress.



WHAT'S NEWS
continued from page 6

TOYOTA'S NEW LIQUID-COOLED CAR STEREO SYSTEM.
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vice-shop owner the prestige that
small business proprietors in
other fields have achieved
through national franchise orga
nizations. (See the March 1981
("What's News") and April 1981
issues of Radio-Electronics.)

The areas now under develop
ment include a population of
roughly nine million persons.
They are Dallas , Minneapolis/St.
Paul, sections of Chicago, Cleve
land , Cincinnati, Louisville, Tam
pa/St. Petersburg, Orlando, Sar
asota, and Daytona Beach.
Those areas could support ap
proximately 100 service centers,
Mr . Lay believes.

Newest car stereo has
liquid cooling system

"An auto stereo system that's
so hot it has to be water cooled,"
says Toyota of its new stereo
radio for compact cars . The com
pany further claims that the new
radio's sound is "just short of a
live rock concert or symphony
orchestra."

The new system is standard on
1981 Cressida models and op
tional on Coronas. It is the indus 
try's first use of a "heat-pump"
cooling system, similar to an en
gine's radiator. Fluid moves
through tubes surrounding the
radio and four separate amplifi
ers. Each ampl ifier drives one of
four speaker channels, at a rate
of 10 watts per channel.

"The heat pump was found
only on the finest home stereo
sets until this automotive unit
was developed," reports a Toyo
ta spokesman. " The added cool
ing allows increased power and

vastly improved sound on a chas
sis small enough to fit in a sub
compact car ."

Along with the heat-pump
cooling system, the radio has
several other features normally
found only on home receivers. A
quartz synthesizer locks directly
onto broadcast frequency chan
nels. Tuner transistors adjust for
constantly changing automotive
reception conditions. Other cir
cuits suppress radio interference
noise. Touch-tuning also is
used.

1,125-line video system
is developed by Sony

A new high-standard video re
cording and playback system
was demonstrated recently In
Tokyo by Sony Corp. Its 1,125
line, 60-field system, with a
bandwidth of about 30 MHz, can
handle more than five times as
much information as the present
standard NTSC system , with its
525 lines and bandwidth of 4.2
MHz.

The high-definition video sys
tem (HDVS) has three channels,
processing the red, blue , and
green signals separately from
camera input to video output.
The bandwidth is about 30 MHz
for each of the three color chan
nels.

The 1,125-line system consists
of a high-definition 3-tube TV
camera, using the new 1-inch Sa
ticon pickup tube developed and
patented by the Japan Broad
casting Corp (NHK); a 1-inch
wideband RGB videotape re
corder, using a new high-density
recording format, and a wide-

band digital time-base corrector,
using a new wideband analog-to
digital converter.

The high-definition system,
which produces quality at least
equal to that of 35-mm movie
film, is expected to change the
production and distribution of
motion pictures dramatically In
the near future, much as high
quality sound tape changed the
technology of phonograph disc
recording. It has the same advan
tages of repetitive recording and
playback for on-the-spot preview
and trial editing. That will reduce
production time, film consump
tion , developing, and other costs
greatly.

Not only is a revolution in film
production expected, but the
system has applications in film
distribution, satellite broadcast
ing, cable TV, and optical fiber
transmission.

Utah approves police
radar-also "fuzz
detectors"

In their Spring 1981 session,
Utah legislators defeated both a
bill seeking to curtial the use of
police radar on the highways,
and one to prohibit Utah motor
ists from equipping their cars
with radar detectors. Thus in the
same session of the Legislature
they gave tacit approval to high
way radar and to attempts to
neutralize it.

The bill to prohibit radar detec
tors was defeated 45 to 21, on
the basis of probable unconstitu
tionality. The Communications
Act of 1934 prohibits states from
legislating in the area of radio
reception , and thus covers radar
detectors, which are receivers.
Difficulty of enforcement was an
other factor that contributed to
the defeat of the radar-detector
bill.

The bill intended to curtail the
use of police highway radar was
defeated in the Utah Senate, with
a vote of 18 to 9.

Visual-display terminals
pose no radiation
problem

Visua l-display terminals
(VDT's) are safe, the president of
the Computer and Business
Equipment Manufacturers Asso-

elation told a Congressional
committee.

The president, Vico E. Henri
ques, pointed out to the subcom
mittee on Investigation and Over
sight of the House Committee on
Science and Technology that a
recent Food and Drug Adminis
tration report shows that radia
tion from VDT's is well within the
existing international, federal,
and state guidelines.

His industry, said Mr . Henri
ques, has been sensitive for
years to the need of keeping RF
radiation extremely low . Not only
does human health and safety
require it, but many of the associ
ation 's products are used close
to equipment which is also highly
sensitive to RF. He mentioned
communications equipment as
an example, and also mentioned
that some display terminals are
used in militarily secure areas
where RF radiation could reveal
the presence of an installation to
enemy forces or espionage
agents. Designing safeguards
against those problems, he said,
resulted in RF radiation levels so
low that no significant biological
effects are anticipated.

Ray-O-Vac now making
lithium batteries

Under the terms of an agree
ment with Matsushita Electric In
dustrial Co., Ray-O-Vac Corp is
granted a non-exclusive license
to make , use and sell lithium bat
teries produced under the Mat
sushita patents on carbon mono
fluoride lithium cells. The 10-year
agreement also includes techni
cal collaboration between the
two companies.

Ray-O-Vac has also an
nounced its introduction of three
coin-size Iithium-carbon-mono
fluor ide batteries-BR2016 ,
BR2320, and BR2325. They have
a nominal voltage of 3.0 and an
energy density five times (in
some cases ten times) higher
than conventional units of similar
weight.

The high energy density of
these batteries makes them an
ideally suited power source for
electronic watches, calculators,
measuring instruments, and
computer memory back-up pow
er, as well. R-E
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(Valid for new members only . Foreig n and Canada add 20%.)

m ELECTRONICS BOOKCLUB
\!t!JBlue Ridge Summit,PA 17214
Please accept my Membership in Electronics Book Club and
send the 6 vol umes circled below . I understand the cost of
th e books selec ted is $2.95 (plu s shipping/handling) . If no t
satisfied , I may ret urn the books within ten days without
obligatio n and have my Membership cancelled. I agree to
purchase 4 or more books at reduced Club pri ces during th e
next 12 months, and may resign any tim e th ereafter.

7 very good reasons to try
Electronics Book Club .. .

• Reduced Member Prices. Sav e up to 75% on books sure to
increase your know-how
• Satisfaction Guaranteed. All books returnable withi n 10
days without obli gatio n
• Club News Bulletins. All about current selections- mains,
alterna tes, extras- plus bonus offers. Comes 14 times a year
with dozens of up-to-th e-minute titles you can pi ck from
• "Automatic Order" . Do nothing, and the Main selection
will be shippe d to you automatica lly! But . . . if you want an
Alte rna te selection-or no books at all-we'll follow th e
instructions you giv e on the rep ly form provided with every
News Bulletin
• Continuing Benefits. Get a Divid end Certificate with every
book purchased afte r fulfilling Membership obli gation, and
quali fy for discounts on many oth er volumes
• Bonus Specials. Take advantage of sales, events , and
adde d-va lue promotions
• Excep tional Quality. All books are firs t-rate pu blis her 's
edit ions, fill ed with useful, up-to-the-minute info
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How Do You Stay Number 1?

The most important part of staying on top of the electronics in
dustry is to be the first to know about new events that will shape the
future of electronics. That's an easy rule to make, but it's not nearly as
easy to make it work. It is, however, the kind of rule that we live by and
it has made it possible for Radio-Electronics to bring its readers the
first TV Typewriter in September, 1973; the first Build Your Own
Computer in July, 1974; the first Build YourOwn Satellite TV Receiver
in February, 1980; and the first Build Your Own Robot in August,
1980 .

What 's next? That's our secret. To find out you must read every
issue of Radio-Electronics oryou're going to have to travel along with
us, in person, as we tour the world in search of the latest develop
ments in the electronics industry.

For example, in October we are taking a trip that will encompass
the Japan Electronics Show in Osaka ; the Korea Electronics Show in
Seoul; the Taiwan Electronics Show in Taipei; and the Hong Kong
Consumer Electronics Show. We've already been to both Consumer
Electronics Shows in the United States (they were held in Las Vegas
in January and Chicago in June). We've also attended the Electronic
Distribution Show in Atlanta; Electro-81 in New York; numerous
computer shows and Hamfests in various locations throughout the
country and we will be showing up at Wescon in San Francisco this
month.

These are the places we go to see what will be next in electronics.
These are the places where we get the input we need to decide what
kinds of articles we are going to bring you next year. These are the
places we meet the authors who are going to present those articles.
These are the places we go to stay on the top of the heap.

What's next in electronics? More than we both can imagine!
There's digital audio on a miniature disc scanned by a solid-state
laser,Teletext/Teleview, flat-screen TV (shirt-pocket size), wrist com
puters, two-way TV, 3D TV, an entire TV set on a single IC, direct
satellite-to-home TV reception and who knows what else.

But when that story breaks, we will be there. We will learn every
thing there is to find out and bring it to you as quickly and as
accurately as possible. That's our job and we believe we do it best. We
made Radio-Electronics must reading . We intend 'to continue
doing just that!

ART KLEIMAN
Managing Editor

Hugo Gernsback (1884-1967) founder

M. Harvey Gernsback, editor-in-chief

Larry Steckler, GET, publisher

Arthur Kleiman, managing edi tor

Josef Bernard, K2HUF, technical edi tor

Garl Laron, WB2SLR, assistant editor

Jack Darr, GET, service editor

Leonard Feldman
contributi ng high-fidel ity edito r

Karl Savon, semiconductor editor

Herb Friedman, communicatio ns editor

Gary H. Arlen, contribut ing editor

David Lachenbruch, contribut ing editor

Earl " Doc" Savage, K4SDS, hobby editor

Ruby Vee, product ion man ager

Robert A. W. Lowndes, production
associate

Joan Burwick, product ion assistant

Gabriele Margules, circulation director

Arline R. Fishman,
advertisi ng co or di nato r

Cover photo by Robert Lewis

Radio-Electronics is indexed in Applied
Sci ence & Technology Inde x and Readers
Gu ide to Periodical Literature,

Gerns back Publ icat ions, Inc.
200 Park Ave. S., New York, NY 10003
President : M. Harvey Gernsback
Vice Preside nt : Larry Steckle r
Secretary!Treasurer: Carol A. Gernsback

ADVERTISING SALES 212-777-6400
Larry Steckler
Pub lisher
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VISK-OMEGA SALES CO.
12 Meeti ng St.

Cumberland, RI 02864
1-401-722-1027

EAST COAST
1-BOO-55S-75BS

IA 0 $2
INTERTECSUPERBRAIN 64K.RAM $2799
QD SUPERBRAIN $3195
NEC 5510SPINWRITER $2495
NEC 5530SPINWRITER $2495
OKIDATAMICROLlNE-80 $ 399
OKIDATAMI¢ROLlNE-82 $ 529
OKIDATAMI<SROLlNE-83 769
APPLEII PLUS48K $1189
APPLEDISK wL3.3 DOS Controller $ 545
APPLEDISK wloController $ 435
BASE II PRINT,ER $ 599
HAZELTINE1420 $ 799
NORTHSTAR HORIZON II 32K QD $2975
ANADEX DP.:g:soo $1295
TELEVIDEO 912C $ 669
TELEVIDEO 920C $ 729
TELEVIDEO 950 $ 959
CBM 8032 COMPUTER $1225
CBM 8050DISK DRIVE $1449
CBM 4032 COMPUTER $1090
CBM 4040DISK DRIVE $1090
CBM 4022 $ 679
CBM VIe-20 $ 289
CBM€2N $ 85
RADIO SHACK II 64K $3245
BADI0 SHACK III 16K $ 839
l:.EEDEXIAMDEK 100 $ 139
LEEDEXIAMDEK 1000 $ 169
LEEDEXIAMDEK COLOR-1 13" Color Monitor $ 349
MICROTEK 16KRAMBOARDfor Atari $99.95
MICROTEK32K $ 165
ATARI :«x> 16K $ 349
ATARI 825 PRINTER $ 619
ATARI 850INTERFACE 139

or both together $ 749
ATARI 810DISK DRIVE $ 449
ATARI800 32K $ 769

Call for price list of ATARI software $ 29
NEC 12" MONITOR 2

OMEGA SALES COMPANY

PRICES ARESUBIECT TO CHANGE WlTHOUT NOTICE.

WEST COAST
1-BOO-235-35B 1

OMEGA SALES CO.'e l 3533 Old Conejo Rd. #102
Newbury Park, CA 91320

1-805-499-3678
CA. TOLL FREE 1-800-322-1873
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WRONG ADDRESS
The address given for Design Specialty

in the Lumitron-4 Light Sequencer article
in the June 1981 issue of RadIo-Electron
ics is wrong.

The correct address is : Design Spe
cia lty , 15802 Springdale St., Suite 80,
Huntington Beach, CA 92649.
DAVID L. HOLMES

OOOOOOOPS!
I believe that there are several errors

and inconsistencies in the article, "$60
Modem " (Radio-Electronics, June 1981).
It appears as if changes were made to the
parts list and parts-placement diagram,
but those changes were not carried
through to the other diagrams.

The parts-placement diagram lists no
less than three R39 resistors : one within
the dotted-line box at the lower left (call
that one A) ; one between pins six and
seven Of IC2 (call that one B), and the last

LETTERS

one hangs off pin one of IC2 (call that
one C).

From the circuit diagram (Fig . 3), R39-C
clearly should be R25; that's supported
by the fact that R25 is entirely missing
from the parts-placement diagram.

The other two R39's are both described
in the parts list. Let us allow one (my
R39-B) to remain R39 at 22K ohms. That
leaves the last one, R39-A, which is
described correctly as 10K. Let R39-A be
come R40, and I believe that our prob
lems are solved.

To correct the other diagrams: in Fig. 2,
the input from the answer filter should
read " FROM-R40," and note that R25 is
correct as output from the first stage of
the originate filter. In Fig. 3, R39 in the
upper left should be R40 (input to answer
filter) and the R39 in the lower left is cor
rect. R39 in Fig . 9 should also read R40.

Please continue to present us with the
fine and useful art icles that you have pub
lished in the past. An occasional typo-

graphical error will get by you-no one's
perfect-but you have a lot of people out
here willing to make final correct ions.
And sometimes, as with my own ex
perience with this " modem" article, I find
that I have benefitted more than had it
been 100% correct.
MICHAEL D. HOFER,
Hicksville, NY

ANTI-RADAR WEAPON
The ever-increasing pollution of our

highways with police radars, and the nu
merous local court decisions against
American motorists who are ignorant of
the workings of such devices , threaten to
lead to the same state of lawlessness that
our historical West became so famous for .
As in old times, vigilantes have begun
to organize, and have already found a
famous sc ientist as their mentor: Heinrich
Hertz. His celebrated, spark-excited wide
band microwave source is the ideal ECM

continued on page 22
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PriceWithout sacrifice.
HITACHI \1.3028 &\1.1528
Put a provenHitachi dual-traceoscilloscope on yourbench
foras little as $735. OurV-152B 15MHz model includes un
precedented sensitivity (l mV/div.)... lOX sweep magnif
ication...front panel XYoperation...trace rotation...Z-axis
input...and more. Need greater bandwidth? Our V-302B
model is theonly30MHz dual-trace scopewithsignal delay
line priced under $1000, with all the above features, to
make your testing operations fast, easy, and accurate.
Reliability is exceptional, too. (As "you'd expect from a
manufacturer with over 20 years of experience "outscop
ing" the competition.) So exceptional, in fact, that Hitachi
quality is backedby a 2-year warranty...the longestin the
industry. Whether you use it for teaching or repairs, for
video, audio, or computer testing, you can't find more
scopeforyourdollarthan at Hitachi. Writefor moredetails.

Hitachi..:rhe measure
of quality
• V-152B 15 MHzDualTrace $735*
• V-302B30 MHzDualTrace $995*

*Probes included.

~~J!~A9itl!
175Crossways Park West
Woodbury, NY11797
(516) 921·7200
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Look at ihe ex1ro quality
VIZ gives you for $159.95.

THINK OF PERFORMANCE.
With 0.1% DCV accuracy, VIZ 3Y:1
DMMs perform as well in the lab 'as
in the field. Bright LCD readout
settl ing speed is less than 1 second.
Full range hi-to power ohms means
extra accuracy in all your resistance
measurements. 'Readout window
shows: function (V, A, 0); value; AC

or DC: minus or plus; and low battery.
THINK OF USE.
Easy-to-use range and function
switches help avoid errors . Jacks or
standard %" dual plug centers . Uni t
comes wit h ti lt stand, deluxe probes
and batteries. HV. probe, AC adapter,
LED continuity probe and carryi ng
case, optional.

THINK OF PROTECTION .
Tough, impact-resistant case has
raised guard-edge , protecting unit
from damage if dropped on face.
Built-in fuse and spare easily
accessib le from back.
WANT LED?
WD-758 available with LED readout
for $10 less.

VIZ bench DMMs
Laboratory qual ity for bench or portab le use. Battery or
AC power.Accuracy 0.1% DCV. 10 amp. AC or DC. Vol tage
ranges 0.1 mV to 1000V AC & DC. Full y shielded metal
case. Long battery life. Deluxe test leads and AC adapter
supplied. Optional accessories; HV. probe.
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$282.50

$275.40

WD-763. LCD.
Autoranging .

WD-761. LED.
Autoranging .

$219.95

$215.95

WD-762 . LCD.
Manual ranging.

,
:= - - --- . --=.,...=::3l

WD-760 . LED .
Manual rang ing .

Look to VIZ for value, quali ty, availabili ty.
Over 70 instruments in the line.

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

Handy handheld WD-747
Premium quality 3Y:1 DMM at low
prices. Side switc hes. 0.5" digits. Ac
curacy 0.8% DCV. $89.95

.------- VIZ reliab ility. --- --,
VIZ is a 50 year-o ld co mpany. O ur inst ru
ment s are full y wa rranted, parts and labor.
for a ye ar. A ll ite ms tested to NBS stand
ards . We off er se rv ice and pa rts ava ila
bility for a minimum of ten years . Over 15
repair depots in U.S .A.

Want fu ll tec hnica l details and a demonstration? Call to ll-free . 1-800-523-3696, for the VIZ distributor near you.

CIRCLE 6 ON FREE INFORMATION CARD 17
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ELECTRONICS DESIGNERS' HAND
BOOK, 2/e. Edited by L. J. Giaco
letto. 2,344 pp ., 1,686 iI/us . Now
doubled in size and with 90% of its
mater ial new, this famous classic
(f irst ed it ion by Landee, Davis, Al
brec ht) has been thoro ughly re
vised and updated to give you not
only th e how and the why of all your
desi gn work but also the how much
of every design step you take!
231/494 Pub. Pr., $69.50 Club Pr., $51 .50

ELECTRONIC FILTER DESIGN
HANDBOOK. By A. B. Williams. 576
pp ., 408 iI/us . The book is orga
nized so that you can start from
practically any set of requirements
and follow a sequence of clearly
out lined steps and design filters
ranging from simple networks to
very complex conf igurations. Each
design techniq ue is illustrated with
step-by-step examples and is ac
companied by a wealth of app lica
ble schematics, graphs, and tables
of norma lized numerical values .
704/309 Pub. Pr., $32.50 Club Pr., $25.50

OPTOELECTRONICS/FIBER-OPTICS
APPL ICATIONS MANUAL. By Ap
plications Engineering Staff of
Hewlett-Packard Optoelectron ics
Division. 2nd Ed., 400 pp., 448 i/
tus ., outsized 8 '12 x 11 format.
Nearly doubled in size in this sec
ond edition, this handy source has
the data and know- how yOU need to
design circuits, spec ify compo
nents, and solve prob lems in opto
electron ics eng inee ring. To save
you t ime, it's organ ized by product
types and spec ial f uncti ons, and
each chapter is self-contained .
286/06X Pub. Pr.. $27.50 ClubPr., $21.50

BUY ONE of these
great professional books and

GET ONE FREE when you join
McGraw-Hili's Electronics and Control
Engineers' Book Club (values up to$69.50)

! Electronic, .
I Fitter . '
. Design ok.

llandbO

HANDBOOK OF OPERATIONAL
AMPLIFIER CIRCUIT DESIGN. By D.
F. Stout ; edited by M. Kauf man.
434 po ., 223 ill us. Compact, con
cise , highl y concentrated, and con
ta ining a storehouse of informa
tion , th is one-stop volume will help
you quickly solve anyop amp circu it
prob lem!
617 / 97X Pub. Pr., $34.50 Club Pr., $25.50

MODERN ELECTRONIC CIRCUITS
REFERENCE MANUAL. By J. Mar
kus . 1,264 pp. , 3,666 circuit dia
grams . This 103 -chapter guide
means you can speed up the pro
duction of new electronic devices
with ease and thereby lower your
production costs. Comp lete with
values of components and sugges
tions for revis ions, plus the original
source of each circu it in case you
want additiona l performance or
construction detai ls.
404/461 Pub. Pr., $49.50 Club Pr., $38.50

McGraw-Hill's NATIONAL ELEC
TRICAL CODE" HANDliOOK, 17/e.
By J.F. McPartland . 1,162 pp .,
1,096 iI/us . Bigger and better than
ever! This mammoth reference ex
plains and clarifies the many com
ple x provis ions of the current
(1981) Code" to help you meet ru les
exact ly and pass Inspect ions t he
very first t ime .
456/933 Pub. Pr., $24.50 Club Pr., $18.95

ELECTRONICS ENGINEERING FOR
PROFESSIONAL ENGINEERS' EX
AMINATIONS . By C. R. Hafer. 336
pp ., more than 200 iI/us. Actual ly
two books in one - a quick prepare
tion manual to help yOU pass your
P.E. exams on the f rst try and a
rich sour ce of practical electronics
engineer ing information and
know-how.
254/303 Pub. Pr., $22.50 Club Pr., $17 .50

ELE CTRONI CS CIRCUITS NOTE
BOOK: Proven Designs for sys
tems Applications. By S. Weber,
Editor in Chief. 344 pp., iI/us . Con
taining 268 ready-to-use or adapt
c ircuits-eac h a proven solu
t ion - this book brings you the best
of the best articles published in
Electronics' popular Designer 's
Casebook section. Covers display
circuits, encoders and decoders,
filters, function generators, logic
and memory circuits , micro
processors, and more.
192/448 Pub. Pr.. $32.50 Club Pr., $25.50

OPTICAL FIBRE COMMUNICATION.
By Technical Staff of CSELT. 928
pp ., 519 iI/us. Br ings you a com
plete worldwide overv iew of one of
today's most important technolo
gies- from the basics to t he hig h
est tec hnical levels currently pos
sible . It's the f irst book to cover
both t he theoretical and technolog
ical aspects of optica l fiber com 
munication as well as practical de
sign, production, measurement,
installation , implementation , and
operation .
148/821 Pub. Pr., $39.50 Club Pr., $29.50

DESIGNING WITH FIELD-EFFECT
TRANSISTORS. By Silicon ix, Inc.;
edited by A.D. Evans. 304 pp ., 269
iIIus. Here's the full sto ry of FETs
and FET applications. It presents
the necessary theory and a large
number of design examples for
suc h app lications as amp lif iers,
analog switches, vo ltage-con
trolled res istors, constant-current
suppl ies, power switch ing, and ICs.
Geared to help you use FETsto max
imum advantage.
574/499 Pub. Pr.. $24.50 Club Pr., $18.50

THE ARCHITECTURE OF PIPE
LINED COMPUTERS. By P.M .
Kogge. 352 pp ., 180 iltus . This
gu ide summarizes and explores the
state of the art in pipehning and
shows you how to solve practical
design prob lems. Discussio ns
range from logic des ign consid 
erations t hrough the construction,
cascad ing, and contro l of pipe lined
structu res to the development of
programmi ng techniques.
352/372 Pub. Pr., $27.95 Club Pr.. $21.95
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writ e Code # of
FIRST selec ti on h ere

MICROPROCESSORS/MICROCOM
PUTERS/SYSTEM DESIGN. By Te xas
Inst rum ents Lea rnin g Cente r & En
ginee ring Staff.
631151X Pub. Pr" $24.50 Club Pr.. $19.50

DIGITAL FILTERS. By A. Anto niou.
0211171 Pub. Pr" $32.95 Club Pr" $24.95

ELECTRONIC DISPLAYS. By E. G. By
lande r.
095/101 Pub. Pr" $24.50 Club Pr.,$11.50

MICROCOMPUTER-BASED DESIGN.
By J. Peatma n.
491/310 Pub. Pr" $32.50 Club Pr" $25.50

ENGINEERING MATHEMAT ICS
HANDBOOK, 'l/e. By J. J. Tuma .
654/291 Pub. Pr.. $21.50 Club Pr.. $21.95

RADIOHANDBOOK,'l1/e. By W. Orr.
7121630 Pub. Pr., $21.50 Club Pr.. $16.60

TRANSFORMER AND INDUCTOR
DESIGN HANDBOOK . By W. T.
McLyman .
7161155 Pub. Pr" $35.00 Club Pr.. $26.50

CRYSTAL OSCILLATOR DESIGNAND
TEMPERATURE COMPENSATION.
By M. E. Fre rking.
714/973 Pub. Pr" $11.95 Club Pr.,$14.95

MICROELECTRONICS. By J . Mill
man.
423/27X Pub. Pr.. $31.95 Club Pr.. $24.50

ELECTRONICS DICTIONARY, 4/e. By
J . Markus.
404/313 Pub. Pr., $29.95 Club Pr., $22.50

Be sure to
consider these
important
titles as well!

MAIL THIS COUPON TO DAY

write Code # of
FREE sele c tio n h e re

McGraw-Hill Book Clubs
Electronic s a n d Control Engineers'
Book Club
P.O. Box 582, Hightstown , New Jer sey 08520

Please enroll m e as a m ember a nd se nd m e th e two
books in dicat ed . billin g m e for my first se lec tion only
a t th e d is counted rnernbers price, p lus local tax ,
p ost age a n d handling . If n ot sa t isfied, I m ay re turn
th e book s w ith in 10 d ays and my m embership w ill be
ca nceled . I agree to p u rchase a m inimum o f 3 add i
tion al books du ri ng th e next 2 .vea rs as o u tlin ed under
th e d ub p lan d escribed in this ad . Membership in th e
cl ub is can ce llable bv m e a nvt im e afte r the four
book purchase requ irement h as b ee n fulfill ed .

I
I
I
I
I
I
I

r--------------- - - - ~I
I
I
I
I
I
I
I

ELECTRONIC COMMUNICATION,
4/e . By R. L. Shrader. 801 pp. , 870
iIIus . Thi s tho roughl y updated edi
tio n offers all th e th eor y and fun 
dam ental s you need to pr epare
yourself for t he FCC commerc ial
and amate ur grade license exami
nati ons-and pass them th e f i rst
tim e!
571 /503 Pub. Pr.. $21.95 Club Pr., $16.95

PRINTED CIRCUITS HANDBOOK ,
u« By C. F. Coombs, Jr. 256 pp .,
327 iI/us. Bluepr ints every impor
t ant phase of printed c irc u it ry.
Provides th e informat ion you need
to establish a produ ction faci lit y
and cont rol the processes. Av irtual
encyc lopedia in th e fi eld , five
major sect ions cover engineering,
fa br icat ion, assemb ly, solde ring,
and test ing.
126/089 Pub. Pr., $38.50 Club Pr., $28.95

STANDARD HANDBOOK FOR
ELECTRICAL ENGINEERS, 11/e. By
D. G. Fink and H. Beat y. 2,448 pp. ,
1,414 i tlu s . Today' s most wide ly
used source of elect rical engineer
ing informat ion and dat a serves
you as no other single work when
you need deta iled, t imely, and reli
able fac ts and how-to on th e gener
atio n, tr ansm ission, dist ribut ion,
cont rol, conversion, and appli ca
ti on of elect ric power.
209114X Pub. Pr., $59.95 ClubPr.. $44.95

INTRODUCTION TO THE THEORY
AND DESIGN OF ACTIVE FILTERS.
By L. P. Huelsman and P. E. Allen.
430 pp ., iI/us. Once you add active
filter design to your repertory of
specialti es, you' ll possess a ski ll
th at 's in grea t d em and tod ay.
Here's one of th e best texts we
know on th e theory, design, appli 
cat ion, and evaluat ion of modern
active fi lters and th e various tech
niques used today.
308/543 Pub. Pr., $28.50 Club Pr., $21 .50

USER'S GUIDEBOOK OF DIGITAL
CMOS INTEGRATED CIRCUITS. By
E.R. Hnatek. 339 pp., 245 iI/us .
Providing the f irst compre hensive
overview, t his pract ical guide cov
ers CMOS log ic performan ce
characteristics and selected cir 
cuit app licat ions, data conversion
and telecommun ication c irc uit s,
CMOS memories , and commer
cially available CMOS micro
processors .
290/679 Pub. Pr., $24.50 Club Pr., $18.50

INTRODUCTION TO RADAR SYS
TEMS, zi«. By M. I. Skoln ik. 698
pp., 244 iI/us . This new edit ion of a
widely used text on radar from th e
systems engineer 's point of view
brin gs you full discu ssions of th e
many major changes th at have oc
curred in th e f ield recently.
579/091 Pub. Pr., $38.50 Club Pr., $30.50

~LfBEER"~
~~nFESJ.IO~
~m='~ONS
CflARLES R.HAFER

Why YOU should join now!

BIT-SLICE MICROPROCESSOR DE
SIGN. By J. Mick and J. Bric k. 320
pp ., 230 iI/us . All in one place-the
crucial information you've been
needing about the 2900 fam ily of
bit-s lice microprocessor compo
nents! A remarkable "first," this
book des igns right before your eyes
not just one but two comp lete
lfi-bit machines!
417 /814 Pub. Pr., $24.00 Club Pr., $14.50

DIGITAL HARDWARE DESIGNBy J.
B. Peatman. 428 pp., over 400 it
Ius. Taking you beyond the mic ro
computer, th is guide re-examines
traditional techniques and foc uses
maintainability asa key goal, on t he
design of circuitry too fast for t he
microcomputer alone , and on de
signing for usefu lness . It covers ev
eryth ing from algorithmic state
machines to separately clocked
circuits-with scores of examples .
491 /321 Pub. Pr., $31.95 ClubPr., $24.95

HANDBOOK OF ELECTRON ICS
CALCULATIONS FOR ENGINEERS
AND TECHNICIANS. Edited by M.
Kaufman and A. H. Seidman . 653
pp., 725 iI/us . This first com 
prehens ive tool of its kind includes
hundreds of worked-out problems
in analog and digital cir cuits. ln
eludes more than 700 diagrams,
curves, tables, and graphs.
333/920 Pub. Pr., $27.50 Club Pr., $21.00

• BEST BOOKS IN YOURFIELD - Books a re select ed from a wide range of
publishers by expert ed itors and consultants to give you con tinuing
access to th e lates t books in you r field .

• BIG SAVINGS-Build you r libra ry a nd save m oney too! We guaran tee
savings of at least 15%off publishers: list prices on every book. Usually 20%,
25%, or even higher !

1....---_1 1'---__
Orders fro m outside th e U.S. m us t be prepa id w it h
in ternational money orders in U.S. dollars .

Signat ure _

BONUS BOOKS - You will immediately begin to particip ate in
our Bonus Book Plan that allows you savings between 70-80% off
the publisher's p rice of m any books .

Name

Ad dress/Apt. , _

• CONVENIENCE -14 times a ye ar yo u receive the Club Bu lle tin FREE,
fully d escrib ing the Main Selecti on and alternate se lections, together with
a dated reply ca rd. If you want th e Ma in Selection , you sim p ly do
nothing -it will be sh ip p ed au to m atically. Ifyou wan t an alternate se lec 
tion - or no book a t all -you sim p ly indicat e it on the reg u lar re p ly card
and return it by the date specified. You will h ave at least 10 d ays to d ecide .
If, be cause of lat e mail delivery of the Bulletin you sh oul d receive a book
you do not want , just return it at the Clu b 's expense .

As a Club m ember, you agree only to the purchase of four books
(in clu d ing you r first selection) over a two-year p eriod.

City _

Stat e Zip _

This order s u b ject to ac ceptance by McG raw-HilI. All
prices su b jec t to ch ange withou t no tice . Offer g oo d
on ly to new members .A po st age and handli ng ch arge
is added to a ll s h ip men ts . E33480

~-------- --- - - - ----~
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LETTERS

cont inued fro m page 16

too l against the shiny, over-expensive,
tax-financed fet ish of our muc h-underut il
ized pol ice forces.

Today, Uncle Heinrich wo uld take an old
coffee can and cut it into two halves along
its axis . He wou ld mount into one of them ,
as a lamda-half dipole, two small nai ls (the
more rusty, the better), and powe r that
beam -forming contraption with an igni
tion coi l from a junked car . Throw the
switch and-victory! The ult imate anti 
radar weapon in the battle on the roads is
in full ope rat ion !

If Uncle Heinrich were to enter a state

that outlaws such devices, he wo uld
simply say that he was re-checking his
d iscovery.

Radio-engineers, amat eurs, t inkerers
wh ere has your pioneering spirit been in
all these years since the first highway
radar toys app eared ?
REINHOLD GERHARZ,
For t Belvoir, VA

z-so TRAINERS
In the article, " Learn ing About Micro

processors ," by Jorma Hyypia (Radio
Electronics, May 1981), the author states
that there are no Z-80 trainers on the mar
ket. I th ink that is wrong.

SO Systems makes a very good micro
p rocessor tra ine r and developm ent sys
tem, called the Z-80 Start er System. It

contains a hexadecimal keyboard; Z-80
microprocessor ; Z-80 parallel interface ;
Z-80 counter-t imer circuit ; tape interface;
two S-100 sockets ; wi re-wrap area, and
an EPROM programmer.

Please let your readers know that they
can have the best microprocessor on the
market in a tra iner tha t not only tra ins but
lets them do it w ith style.
ROBERT SMITH ,
Michigan City, IN

UNICORN-1 ROBOT

Here 's a picture of the Unicorn-Robot 1
that I am build ing . It's a close-up of the
manipulator I designed and bu ilt. The
" f ingers" of this end effector are parallel ,
and open or close by moving toward or
away from each other. This type of end
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effector gives my robot a better gr ip than
those originally described.

I think your magazine is fantastic , and I
look forward to it every month.
MALCOLM P. STOCKINGER,
Ypsilanti, MI

If you're bui lding the Unicorn-one robot
(or any other) I have a suggest ion abo ut
assembling the upper arm.

On the f irst crossbar rod, where the
threaded rod fits, don't drill the hole all the
way through. Instead , drill it to a depth of
about 5/16 inch. File the end of the
threaded rod smooth and, before insert
ing it, drop a small steel ball in the hole.
Be sure to leave a 1/ 32-inch or so space
between the gear and the cross bar rod .
Then , when the assembly is pu lled down
by the weight of that lower arm , the rod
w ill spin much more easily , and will take
considerable st rain off the motor, as the
steel ball w ill act as a bearing.

That's a lot less trouble than trying to fit
a regular ball bearing on the crossbars
and much better than a pla in ho le.
A.M. FALCETANO ,
APO NY 09026

NEW COMPUTER CLUB
My name is Scott Summer. This letter is

to inform your readers of a new computer
club that I am forming in Rhode Island .
Our club publication will be titled The Na
t ional Apple Newsletter and it wil l be for
owners and users of Apple /I or Apple /I
Plus computer systems .

The newsletter will pr int anything that
continued on page 26
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FREE ALBIA
DESIGNERS
TEM PLATE

WITHEVERY
ORDERRECEIVED

ORDERS 100

POSTAGE& HAN OLING

UPTO SI D.DD SI.95

SIO.OI - m .OD 3.7 5

S15.DI - S50.00 4.65

S50.DI - SIOO.OO 6.45

ORDERS OVER SIDD.DD
WITHIN UNITEOSTATES

MODEL NO. DM-7

////1/1111111/ 1111 11111\ \ \\\\\\\\\\\

LOW COST HIGH
FREQUENCY COUNTER

TheAlbiaModeloM-7,.8Digit High FrequencyCounter is easyto
use, switch selectable timebaseInputbya Single BNC, nothingto
bUildI
- 5Hzto550MHz
- 8big easy-to-read .43" highIntensity LEO display .
- Crystal (~ 3 ppm@ 25-) controlled0.1 or 1.0 sec. gatetimes
- Convenient benchtopsue(7 ~1 0"x3")

durableattractr...ecase

COMPLETELY $14995ASSEMBLED
PRE-CALIBRATED
PRE-TESTED

LOW OHM METER
MODULE, DM-10

Measures resistancefrom 10milhOhmsto20Ohms. Nowyoucan
measure resistancedownto 10milliOhms with this lowcost, easy
to useDVM module. Checkcoli resistance. transformers. relays.
chokes , printed circuit board copper paths and ground cables.
Special zerobalance control nullsout input cableresistance 10 m
sureaccurate readmgs. Your DVM hastobesetto2Vrangedunng
opentc n.
- Resistancerange 10 milhOhms

to20Ohms 69- Zero Cahbrauon control $
- Battery powered (push to read

battery sa...er cucuu) . Requires 95
_ ~i~."tI~~.'~~~l~~t!~111~d~~lca _

blesnot incJ udedora...alla~ le )

FREQUENCY METER MODULE
"5Hz to100MHz" , DM-11

Measure frequenciesfrom5Hzto100MHzonyourdigital ...ottmeter
witha resolution of 3 112 digits- easyto use- perfect for field

s~~'ifvi ~e~ ~:tJOJMto~~:~v~o~~~~~ . ~~~~:~ ~~g~~I 't~1t~~
bM-11via aBNCa ble(notincluded),andmeasurethefrequencyof
anysource. Hi t e RangeLEO's insurefast accurate readmqs.
- Frequency Range 5Hzto100MHz=1~~~ ~~~:~I~~~~ l:i88~~< SOMV

100Hz - 60MHz< 30MV

> 60MHz< 70MV 69- Size 6.25- x3.75" x 2-
- External 9V DC power supply included. $ 95

(Mod.1MMAC-2)
- BNC Inputcabl. Accessory (Mod.1 PSA-2

addS14.95)

j - - - - - - -

.~~
,~,

o.sev
1.5div

1kHz ~ 10%Typ, Square wa...e
0.5V ,,3 %

10eV(12012201'140V) ,, 10%
SO/60Hz.40W
Apprcx. 275(W), 190(H)x 401l(O)mm
Appro,. 8.5kg
0- + 40·C

Internal

0.2....stdl...- 0.2s/di...:: 5%,19 calibrated steps
10times ( :: 7~J_ )

100ns/di...

Auto. NORM. TVI + ). TVI - J
TV sync-separatorcircuit
O...er1div(Vsync-signal)
Over1 Vp-pIVsync-signal)

130BUB31(5-inch. roundshape)
8,10d,v(1di, : 9.5mm)
Appro' .2kV
Over 5Vp-p

Rill time
Dynamic range
Inpul RandC
Maximum Inputfoliage
Display mode
X-Yoperatlon

• Dlm,nllonl
• Welghl
• Ambient operation

temperalure

20Hz-2MHz
2-15MHz

Triggerl lope
SWllptlme
Sweep·tlmemagnlller
Mal. Iweeprale

• Amplilude calibrator
W. nlo rm
Voltag.

• Powerrequlr1menll

MODEL V-151 B
WITH 2YEAR MFG. WARRANTY

ONLY $49995
WITH FREE DM-12

8 CHANNEL MULTIPLEXER
ACOMBINED VALUE
AT LIST OF $639.95
YOU SAVE $140.00

• Horizonlal denectlon
Sw,.pmode
lV synchronization

Inlernal
External

Triggerm,ltlvlly

Frequency

• CRT
Dllpll"f'1I
Acnl,ratlanpDt.ntll l
'nl.nsltymDdulation

• V.rtICiIdln,etlan
Sln l ltlvtyln d bl nltwlddl 5mV/dlv- 5V/di" : 5%. DC -15MHz, - 3dB

1mVldiv-Wld,v ,, 6%. OC -5MHz Typ. - 3dB
(Usingx5amplrfler)
24n5
Morethan4divat15MHz
Direct1MOhm. approx. 30pF
6OOVp-por 301lV (DC+ ACpeak)
Single-trace
DC-SOOkHz. 200mVldlv
PhasedifferenceDC-10kHz3·

ALBIA ELECTRONICS INC
44KENDALL 8T.. P.O . BOX 1833. NEW HAVEN , CT. 06508

Completely
assembled and
tested! Ready
touse!

VIEW 8
CHANNELS
AT ONCE!

If torany reason, whatsoever. youarenot completely satistied with
ALBIA SATISFACTION your purchase. retumit within 30 days of purchase datefor a full
WARRANTY: ~::~~~.;i;je i t'S assimpleasthat! Shipping& Handling charges not

FOR FAST AND DEPENDABLE DELIVERY SERVICE
co'~L~M~o~rl~~~911 CALL TOLL FREE: 1-800-243-6953 5 :' ~: ~:;\

WE ACCEPT MASTER CHARGE. VISA AND AMEX CREDIT CARDS
ConnecticutBesrdents add7 1121[_ SalesTax . Prices shownin U.S. currencyonly. Foreignordersadd 15%.

REGULATED TRIPLE POWER
SUPPLY, LOW PRICED!, DM-6

~1~~~IY~~~~~~~4ya~dC I~3It~g 8~e~e~J1, p~~~J ,P5~~g ~s5~ ~1I8:5f:p~i~~~
- 5V to - 15V~ 0.5 Amp- allsuppliesregulated, shortproof. Each supply
hasshortindicator LEO. Ccmo lete andready for useInadurableC8-xS-x31t2-1
metal case.

Connect thishighQuality lowcostCapacitance Meter Module, DM
8toyourdigitalVolt Meter and turnit intoaDigital Capaci tanceMe
ter-the LowCost Way!

- ~~~e~)~~a~i~~~ 58~~~:~~~':C~bl~l load per
- Maximum full screenamplitude 1.6 Volts aqusta-

ble.
- Trace amplrtudeandspacingcontrols.
- .. or8 channel selector sWitch.
- 8 colorcoded Inputcable, 24-lono WIth insulated

alhgatorchps.
- External 9 VDe power supplv included (Model

MMAC-2).
- Size 6.25- x3.75- x2-
- BNC Output Cable Accessory (Mod.1 P5A-2 add

S14.95).

FREE!!
NEW 1981
FALL
CATALOG
Exciting
new products!
Send today!!

- Push to read range (bunon) from 1pFto

- ~~;~~h~ratto'n control
- In one easy to use, sett-ccntained pack·

age.
- Batterypowered, With " pushto read" bat

tery sa...er crrcen (9V battenes not in
eluded.

- 51,,6.25- ,3.75" , 2-

LOW COST CAPACITANCE
METER MODULE, OM-a
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Call For O ur Pri ce

Call For
Special Intro
Price Offer

Y·151B 15 MHz Single Trace
Y·152B 15 MHz Dual Trace
Y·202 20 MHz Dual Trace
Y·301 30MHz Single Trace
Y·302B 30MHz Dual Trace
Y·352 35MHz Dual Trace
Y·550B 50 MHz Dual Trace,

Dual TImeBase
Y·1050 100 MHz Dual Trace,

Dual Time Base

New Low Distortion Function Generator

BJl1/I1I/!!IiII MODEL 3010
• Generates sine, square and triangle

wave forms

• Variable amplitude and fixed TTL square-
wave outputs

• 0 . 1 Hz to 1MHz in six ranges

• Push butt on range and funct ion selection

• Typi cal sine wave disto rtion under 0 . 5 ~ o

from 0 .1 Hz to 100kHz

• Variable DC off set for engineering

,~ applications
• VCO external input for swe ep-freq uency

tests

80MHz Counter with Period Function
MODEL 1820
• 5Hz to 80MHz reading guaranteed 

1OOMHz typical

• Period measurem ents from 5Hz
to 1MHz .

• Period average. auto and manual
pos itions

• One PPM reso lution

• Totalizes to 999999 plus overf low

• Elapsed tune measur ements from .0 1
to 9999 .99 seco nds plus overf low

• One-megohm Input resistance

Call Fo r O ur Pri c e • Bright .43 " high LED readouts

I(EITHLEY

New Sweep/Function Generator
DY1}iWW.', MODEL 3020
L::l..J\1.••_ •• _III • Four ins truments in one

package-sweep gene rator , func 
tion generato r, pulse generato r,
tone-bu rst generator ..

• Cove rs 0 .02 Hz-2 MHz

• 10 00 : 1 tuning range

• Low-distorti on high·acc uracy
outputs

• Three-st ep atte nuator plus
vernie r co ntrol

• Internal linear and log sweeps

• Tone-burst output is front-panel or
exte rna lly programmable

Model 169
BENCH/PORTABLE DMM. .
• 3% Digit liquid crystal

display
• 0.25% basic accuracy
• 26 Ranges
$189.00

We carry a full line of multlmeters, 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
quest ions about test equipment.

oDORIC I

WESTON

KEITHLEY

:KPRECISION

New Portable Digital
Capacitance Meter

VIZ nan TRIPLETT

CD Non-Lines, Sy......

~HITAOHI

~.~ATAPRECISION

ePHILIPS

54 WEST 45th STREET, NEW YORK, N.Y.10036
IN NEW YORK STATE 212-687-2224

LEADER

~IF:EL§· U~K~E51 ~ HICKOK

SEPTEMBER

» 011I](]Uw(b«

THE TEST EQUIPMENT
SPECIALISTS

•
TOLL FREE HOT LINE~

800-223-0474 t::::=:::I
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• Selectable audible
indicator for
continuity
or level detection

• 3V2-digit resolution

• 0.25% basic de accuracy

• LCD display

• Overload protec tion

• S ix functions
dc voltage
ac voltage
de curre nt
ac cur rent
resistance
diode test

• Nine functions • Peak hold on voltage
de voltage and cu rrent functions
ac voltage
de cur rent
ac current
resistance
diode test
conductance (1/R) • 3 'I"jigit resolution

logic level and • 0.1% basic de accuracy
continuity detect

temperat ure (K-type • LCD display
thermocouple) • Overload protect ion

~~F~L~U5K~E~~ ® DIGITAL MULTIMETERS

$139

Model 8022B:
The Troubleshooter

• Seven functions
dc voltage
ac voltage
de current
ac current
resistance
diode test
conducta nce (l/R)

• 3V2-digit resolution

• 0.1% basic dc accu racy

• LCD display

• Overload protection

• Two year parts
and labor warranty

Model 8020B:
The Analyst

$189

Single Trace 15MHz

THESE 1981 B&K OSCILLOSCOPES
ARE IN STOCK AND AVAILABLE

FOR IMMEDIATE DELIVERY

1479A Dual-Trace 30 MHz
14n Dual-Trace 15 MHz
1432 Dual-Trace 15 MHz Portable
1476 Dual-Trace 10 MHz
1466 Single-Trace 10 MHz
1405 Single-Trace 5 MHz
1420 Dual-Trace 15 MHz Portable
CALL FOR OUR

EARLY BIRD SPECIAL LOW PRICE

PORTABLE
OSCILLOSCOPES
BATTERY OPERATED

• Non-Linear Systems

ICall For Our Prices

MS-215

Du al Trace 15 MHz Dual Trace 30MHz

1200Q, 2kQ, 20kQ, 200kQ, 20MQ .5% I

I2mA , 20mA, 200mA , 2000mA, 10A I 2%

AC CURRENT

I 2mA, 20mA, 2OOmA, 2000mA, 10A I 3%

RESISTANCE
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CALL US
FOR OUR

LABOR DA Y

SPECIALSl

1%

.5%

ACCURACYRANGE

AC VOLTAGE

DC CURRENT

DC VOLTAGE

KEITHLEY

I200mV , 2V, 20V, 200V, 750V

I200mV, 2V, 2OV, 200V, 1000V

MODEL 130
DIGITAL MULTIMETER

$125.
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Two programmed learning courses:
hardware and software; theory
and application.

I agree with your comments. However,
pay-TV decoders have been ruled to be
illegal devices by several courts. Thus, to
make the situation worse, decoders are
legal in some states and illegal in
others.-Editor

SUPER TWIN LEAD
In reference to Mr . Dennis C. Brown's

informative art icle, "How to Improve UHF
Reception," in the Ju ly 1981 Radio-Elec
tronics, is it possible that neither he nor
the Georgia Tech group know of a type of
twin lead made by Belden (Belden type
8235), wh ich is rated at 2.2 dB losses per
100 feet at 400 MHz? I believe that the
loss is less than 4 dB at 800 MHz. It is 1
kilowatt transmitting lead made primarily
for hams , but the cost is about that of
shielded UHF lead. I have used it for years
and rece ive 100-mile distant stations on a
VHF-UHF antenna. Best of all, it is not af
fected by rain!
PRESTON C. RICE,
Birmingham, AL

AUDIO-SIGNAL RESTORATION UNIT
After consultation with Mr. Joseph

Gorin about his article, "Audio-Signal Re
storation Unit" (Radio-Electronics, April
1981), I would like to alert those who are
buildinq the unit from their own parts
stock (as opposed to the prepackaged
kits) : The un it will not work when 4739
preampl ifier IC's are substituted for the
739 units required . Many retai lers are
shipp ing 4739 IC's from Exar or Raytheon
when 739's are requested . Fairch ild is the
on ly manufacturer making the 739 at the
present time. Using the 4739 will elicit
correct operation of the noise-filter part
of the circu it-but only si lence from the
expander!
ALAN J. FRIDLUND,
Martinez, CA

ROBOT-BUILDERS' CLUB
I am hoping to start a club in northern

New JerseylNew York City / Long Island for
anyone interested in building robots or
working with them . I would like to make a
list of all the people in those areas who are
interested in joining such a club .

Even if you are too far away to attend a
meeting, please get in touch with me. At a
later time, there might be a club in your
area to wh ich I could steer you.

Forthe presently proposed club , the re is
as yet no meet ing time or place, but we
shal l probably choose a location in New
York City and meet on a week night.

If you have any questions or problems
with robots, please write to me; I might be
able to help .
DAVID SMITH
4505 Kennedy eivo. ,
North Bergen , NJ R-E

TV decoders. Since they are still legal,
Radio-Electronics has every right to pub
lish anything about them .

I, too, am a concerned electronics tech
nician. My concern is with the govern
ment taking more and more control over
my life. The " irresponsibility" lies in too
much big government.
MARK A. RECOB,
Madison, WI

AIRMAIL
The prices shown include surface mail

posta ge anywhere in the world. Air mail post
age costs an extra $10 for both cou rses (10
volumes) .

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 (payable to Cam-

~~~~1~:nt~'el~~d~~ ~:'m~~~:~ss~~~o;~~
address is on your check or the envelope.

~;~s~r!~Oe'~~~~'Di~~~m~ut~rg~~i~~-
Elect ronics) , or " both" (both courses) on
your check.

Mass. Residents add 5% sales tax. We pay
all Shipping costs.

We also accept company purchase or
ders.

SAVE $5
If you order both courses, you save $5. Order
at no obligati on today.

DISCOUNTS
Call or write for details of educational and

quanti ty discounts, and for dealer costs.

PHONE ORDERS · FREE
To order by phone, ca ll (617) 664·3657

with your credit card information . It won't
cost you a dime, because we'll deduct the
cost of your call from the price of the courses
you order.

TAX DEDUCTIBLE
In most cases, the full cost of CLI courses

can be a tax deductibl e expense.

NO RISK GUARANTEE
There's absolutely no risk to you. If you're

not completely satis fied with your courses,
simply return them to CLI within 30 days.
We'll send you a full refund. plus return post
age.

RADAR DETECTORS
I would like to reply to the letter in the

June 1981 Radio-Electronics by Mr. Del
ton T. Horn . Your magazine is quite excel
lent. and has no reason to apologize for
anything he has commented upon. (1)
Computerized t icketing-Big Brother
would love that one-its sounds like
som ething that Hilter would have pro
duced. (2) Radar detectors-they have
not been shown to be foolproof, and are
indeed subject to errors and abuse.
Pol ice, being all to human, are all too
capable of using radar for harrassment,
speed traps, etc . Since the courts tend to
view radar evidence as gospel, our only
defense is offense: radar detectors. Also:
a receiver is still a receiver, whether it
provides communication or not. (3) Pay-

To: Cambridge Lurning Inc.. 1 Judith~ North fINding, MA 01114

Please send me

_ sets of Oeslgn of DlgltaI Systems . • •• • • • • . .. •.... • . • • $1995 $__

_ sets 01Digita l Co mputer Log iC& Elec trorucs .•.•••• . .• $1495

_ sets of bo th cou rses . • $29 90

EnctoMd .. check/money order (pay.bM to cambtldgll LHrl'llng Inc.) for tot.1 $__

N AM E . • . • .

Designing
Digital Systems

BASIC COURSE

DIg/tal Compu ter LogIc & Elect ron ics

CONTENTS
Digital Computer Log ic and Elec tronics

is designed lor the beginner. No math e
matical knowledge other tha n simple anth 
metre IS assumed. tho ugh you should nave
an aptitude for logical tho ught. It consists
of 4 volumes - each 11V, " x 8 V. " - and
serves as an introduction to the subj ect of
digital electronics .

Contents include : Binary, octal and
dec imal numbe r systems: conversion be
twee n number systems: AND. OR. NOR
and NAND gates and inverte rs; Boolean
algeb ra and trut h tables: DeMorgan's

~:~~. de~.i~ n ~~~Og~~~1 CH~~;1~~::,n~i~~r~
counters. shi tt reg isters and half-adders.

I···•·····
.. . .. .

, . ~ , . ~
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... .

1 • • .. ] , ..

o .

• Order free by phone

• Mastercharge/ VISA

• No shippi ng charges

• Money-back guarantee

• Tax deduct ib le

• Save $5

Design of Digital Systems · six volumes

ADVANCED COURSE
DESIC>N OF DlmTAL SYSTEMS

Call (617) 664·3657 to
order by phone-free.

7 days, 204 hours

CAMBRIDGE
LEARNING Inc.
1 Judith Drive
North At"adlng,
MA 01864

SI X ' .rg. ·form.t ro/u mes - ••ch 11 'f. l( " : . ",

CONTENTS
The co ntents 01 Design 01 Digital Sys-

tem s inclu de: _ .
Book 1: Oc ta l, hexadecim al and binary

number sys tems: represent at ion of neqa
ttve num bers: co mplementary systems:
binary mu lti plication and dtvis ton.

Book 2: OR and AN D fu ncti ons: log ic
gates: NOT, exc lus ive-OR, NANO,.NO~ and
excluswe : NOR functions : multiple Input

g:~~S~ iC~lU \~r~~~lf~~ lcD~~~:~;t7~Sns~a~~:
naugh mapping; three-sta te and wired

10~6~Ok 3: Half adders and full adder s; sub
tract ors; seri al and para llel adders: pro
cesso rs and anthmetic log ic umts (ALUs);
mult ipli cation and division sys tems .,

Book 4; sn p.t to os : sh ift re g iste rs:
asynchronou s counte rs: ring. Joh nso n and
exclus ive-Oft feedback counter : random
access me mo ries (RA Ms ): re ad-o n ly
memor ies (ROMs).

Book 5: Structure of calculators; key
boa rd encoding: decod ing disp lay data:

~8~~e~d~r:~:~~c~~~~:0:n~n~~tl~r~~r:t~
instruc t ion decoding: cont rol program
structure.

Book 6: Central processing unit (CPU):
memory organization; characte r represen
tanon : program stor age: addr ess modes :
Input/out PO! systems: progra m Int errup ts ;
interrupt pncri nes progr amming: ass~m·

biers: executive prog rams . operating
sys tems . and time-sha ring .

OUR CUSTOMERS
Design of Digital Syst ems has been

bought by more than half the 50 largest
co rporatio ns In America. and by Moto rol a.
Intel. DEC. Natrona! Semico nductor. Fair
chi ld . Gene ral Instrument. Hewle t t 
Packard. Heath Co.. M,I.T.• NASA. Smith
sonian Inst itu te. Bell Telep hone Labs. And
many. many more. as well as corpo rations
and tnd tvrduats In over 50 countnes.

continued from page 22

LETTERS

our members demand, from Pascal pro
grams to home-control , computerized
alarm systems, and other practical appl i
cations.

We hope to hold meetings monthly at
members' homes. Club dues have not
been set as yet , as we must find our first
how many people are interested in the
club. We need ambitious, eager people
and welcome all inquiries.
SCOTT SUMMER,
The National App le Newsletter,
27 Leicester Way,
Pawtucket, RI
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EQUIPMENT REPORTS

Ford Industries
Code-A-Phone 1000

Telephone-Answering
Machine

CIRCLE 101 ON FREE INFORMATION CARD

FOR YEARS TE LEPHONE-ANS WERING MACHINES

were used only by businessses, and usually
leased from local phone compani es. Now pri
vately-owned telephone-answering devices are
becoming more common every day.

Certai nly among the most easy-to-install-

CODE-A-PHONE 1000

OVERALL 1 1 1
PRICE

EASE 1 I 1
OFUSE

INSTRUCTION I I I
MANUAL

PRIC~ 1 1 I
VALUE .~

-, I
1 2 3141516 7 8 9 10

yV~/

and use-telephone-answering machines is the
Code-A-Phone 1000, from Ford Industr ies,
Inc. (5001 S.E. Johnson Creek Blvd., Port
land, OR 97222). Although the Code-A
Phone 1000 is their bottom-o f-the-line unit ,
with a suggested retail price of $139.95, it has

features not found on more expensive units
made by other manufacturers.

The Code-A-Phone 1000 operates on AC
power (it uses a UL-approved wall-plug trans
former), so you don't need to worry about dead
batt eries. It uses a modular plug to connect to
the phone line (the connection is FCC 
approved). If you have the older 4-pron g jacks,
adapters are available from Ford Industries or
your local electronics store.

The beige plastic Code-A-Phone 1000 case
has brown trim and silver knobs. Th e entire
unit weighs only five pounds, and measures 12
X 9 X 3'/, inches. All cont rols are " human
engineered" for very simple use. Both the wall
plug transformer and the modular phone plug
are at the ends of cables that are longer than
six feet each, so you should have no difficult y
in finding a suitable location for the unit.

Among the unexpected features for a low
price telephone-answering machine are a call
counter, ring selectio n, built-in microp hone,
variable announcement length . selective mes-

COm illlied 011 page 32

PRINTED CIRCUIT KITS
MAKE CARDS QUICKLY

CIRCLE 24 ON FREE INFORMATION CARD
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32 XA · 1 kit make, 7 PC c.ard s, 5 3 0. 1 0, 32X-1 stutlr kit ma kes. 2 carel s, $17 .D~
11 n o t J.v.i1J.b le- l ocall y facto ry or der -I nc l ude $3.00 Shi ppi n g, U.S . only

Pr ic es subject to ch J.n ge w ithout n ot ice
5 10171

Vecto r Elect ronic co., 12460 Glad stone Av., Sylmar, CA 91342

ONLY Vector kits contain :
• Positive photo-resist coated AND uncoated copper laminate-no

messy photo-reversal-no spray ing, dipping , or baking.
.4 types of art aids: rub transfers, ink, tape, cut and peel -use' or all .
.,:, circuit art rub transfers-Ie sets, pads, lines, connectors,

symbols, letters, and numbers.
• Everything included -just add water and sunlamp or bri!tlt sunshine.
• Uquid etchant and developer-no dry chemical mixing problems.
AND
.Process choices-make circuit on copper and etch for' card.
Mak e circuit on f ilm, expose, develop a nd etch fo r' or ma ny car ds.

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 versatil e enclosures:
• Attractiveyet inexpensive . • Durable ABS construction.
• Many sizes, colors, accessories. • Built in
bosses and slots speed component
mounting . • Availabl e off-the-shelf
from single unit to production
quantities. See them at your
PacTecDistr ibutor. And ask
him for your free catalog .

CIRCLE 35 ON FREE INFORMATION CARD

PAC TEC~orp .
s ubsidiary of La France Corp .
Enterprise and Execut ive Avenues
Phil adelphia, PA 19153 (215) 365-8400



EIUIPIEIIT All TRAillIB
110 OTHER SCHOOL CAli lATCH.
NIS TR INVITES YOU TO EXP EM OCOMPUTERS,
o TAL SYSTEMS A RE, WITH STATE-OF-THE-ART EOUIP NT
YOU ASSEM LE A KEEl!

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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Without question, microcomputers are the
state of the art in electronics. And NTS is the
only home study school that enables you to
train for this booming field by working with
your own production-model microcomputer.

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
soph isticated testi ng
gear to learn how to
local ize problems
and solve
them.

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

For instance, to learn Color TV Servicing
you'll build and keep the 25-inch (diagonal)
NTS/H EATH digital color TV.

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

But no matter which program you choose,
NTS's Project Method of instruction helps you
quickly to acquire-pr-ae-tieaH~n0w-h0W-:-------- -~.~"

1.
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State
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JJo Check if interesteo in G.!. information.

o Check if interested ONLY in classroom training in Los Angeles.

Apt. City -------

."•••••••••••••_______________ Age __ •

•••••
Zip :

••••.__.------------------- --- _. -_ ._-----~

TECHNIC AL-T R A D E TR A INING S IN C E 1 905
R e s id e n t a n d H ome -Stu d y S c h oo ls

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

njsNATIONALTECHNICAL
SCHOOLS

r------------------------.-NATIONAL TECHNICAL SCHOOLS I
4000 South Figueroa Street, ~.
Los Ange les, California 90037 Dept. 206-0 9 1

Please rush FREE' color catalog on course checked below

o MicroComputers/MicroProcessors [] Auto Mechanics
o Communications Electronics 0 Air Conditioning
o Digital Electronics 0 Home Appliances
o Industrial Technology 0 Color TV Servicing

1. The NTS/Rockwell AIM 65
Microcomputer A single board unit

with on-board 20 column alphanumeric
printer and 20 character display. A 6502-based

unit 4K RAM, expandable. 2. The NTS/KIM-1
Microcomputer Asingle board unit with 6 digit

LED display and on-board 24 key hexadecimal
calculator-type keyboard. A6502 based

microcomputer with 1K RAM , expandable.
3. The NTS/HEATH H-89 Microcomputer

features floppy disk storage, "smart"
video term inal, two Z80 micro
processors, 16K RAM memory, expand
able to 48K. 4 . The NTS/HEATH GR
2001 Digital Color TV (25" diagonal)
features specialized AGC-SYNC mutin g,
f iltered color and new sol id-state high
voltage t rip ler rect ifi er.
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continued from page 27

EQUIPMENT REPORTS
ou tgoi ng announcemen t can be set for 5, 10,
15, or 20 seconds wit h a well-marked lever
control , and is easily reviewed using th e CHECK
function on the main selec tor knob.

A source of confusion on many answering
machines is the "old" messages. New mes
sages, of cou rse, automat ically erase old ones
as the y record. But if prev iously you had, say,
seven old messages, but only three new ones
this time, the last four of the old messages are
still on the tape . As you play back your mes
sages , you can hear a message that was record
ed days or weeks before and not rea lize it' s an
old message, since people rarel y iden ti fy th e
time or da te of their ca ll. With the Code-A 
Phone 1000 , you can hold down th e REWIND
and MESSAGE ERASE key-type pushbuttons at
the same time, eras ing all messages back from
that poin t on the tape. You can also erase while
in the fast- for ward mode.

Mos t answering machin es have a fast -for
ward control, so that on playback of your mes
sages you can qui ckl y move ahead past short
messages or calls where people hung-up with
ou t leaving any message. A nice feature of the
Code-A -Phone 1000 push -button FAST-FOR
WARDswitc h is that it only needs to be pressed
and rel eased. It latches, moves ahead to th e
next message, and resumes normal speed auto
mati call y. If you wish, you can hold it down
and move forward to whateve r message you
wish by watching th e coun ter advance.

To monitor incom ing calls, ju st turn up the
volume control and you can hear th e caller
speaki ng. If you wish to speak directly to the
calle r. j ust pick up your te lephone hand set; it is
not necessary to turn off the Code-As Phone
1000. T he Code-A -Phone 1000 will record
bot h sides of the conversat ion until it shuts off.
( Incoming message length is fixed at 30 sec
onds . for 20 messages total. ) Your caller will
have no trouble hearing you (although your
voice's volume level will be a littl e below nor 
mal ). Wh en th e Code-A -Phone 1000 turns off,
continue your conversati on normally.

Using th e Code-A sPhone 1000 is easier than
using any answering mach ine I've owned previ
ously, and I'v e had severa l. When you leave the
house, ju st move th e main control knob to
ANSWER-tha t's all! When you return, if the
counte r has not advanced, just turn the main
control knob to OFF. If the counter has
adva nced , move the control to PLAYBACK, press
the REWIND key until th e counter is back to
whe re it was when you left (usually at zero)
and press th e START button . Unlike some
machines, only the inco ming message is heard;
you do not have to liste n to your outgoing mes
sage over and over. Si nce the Code-A -Phone
1000 has automatic level control on record ,
you do not need to adj ust th e volume control
when you leave.

T he book let that accompanies the 1000 is
very easy to follow, with large well-labeled
photos and step-by-step instruct ions.

The only suggestion I could make to im
prove the Code-A -Phone 1000 would be to add
a sma ll light to show when the unit is in th e
standby condition (answe r or playback). Th at
condition is easy to over look, since the round
control kno b has only a short pointer line to
indicate positio n, and th e line is not visable
from a distan ce. I added an LED to mine, and
now I can te ll fro m across the room when the
unit is on. However , be awa re that if you make
this change yourself, you could void the 90-day
labor and l -year parts warranty on your Code
A-Phone 1000. R-E

Non-Linear Systems' trio of rruru
scopes are accurate, affordable,
portable. And there's one to match
nearly every budget and need.
Standard features on all models
include an input impedance of 1
megohm with 50 pF; maximum in
put voltage of 350 V; trigge r modes
in auto , internal, external and line;
slope that's + or - selectab le;
graticule (4x5 division of 0.25"
each); dual power sources operat 
ing either internall y from recharge
able lead acid batteries or exte rnal
ly from 115 VAC or 230 VAC (50-60
Hz) via plug-in transformer; handy
size (2.9"H x 6.4"W x 8.0"0) and
weighs just 3 Ibs.*

Check the chart below for de
tails of mod el features and specifi
cations.

The rem ilrkilble Touch Test 20 DMM. With
the Tou ch Test 20 Non-Linear Systems intro
duces the 2 lb . 4 oz . test lab. Now, w ith 20
key test functio ns at yo ur fin~ertips (plus the
abilit y to measure 10 electrical parameters
and 44 ranges), you can take one lab to the
field instead of a cumbersome coll ect ion of
individua l testers.

The new Touch Test 20 DMMfeatures:
• Built in temp era.ture measurement (includ ing probe;

F' and CO)
• Capaci tance measurement
• DC Vo ltage (200 MV - 1000V)
• AC Voltage (200 MV -1000V)
• DC Current (200 "A- 10A)
• AC Current (200 "A- 10A)
• Resistance (200 11 - 2OMII)
• Diode Test

adjustment loca ted at the bottom of the unit.
This featu re lets you leave the Code-A-Phone
1000 on most of the time, with the option of
answering personally if it is convenient. To do
that, set it to answer on the third or fourth
ring . On the other hand, if you' ll only be using
the unit when you're away, set it to answer on
the first or second ring.

The built-in condenser microphone makes it
easy to change your outgoing message, and
elimi nates another plug and cord as well as the
danger of losing the microphone.

Si nce it is so easy to change, the Code-A
Phone 1000 allows you to set the length (in
seco nds) of the outgoing message. Th at elimi
nates having to "fi ll" a predetermined t ime
per iod, or to have a long silence after your
outgo ing messa ge before the tone signals the
caller to start talking. T he Code-A -Phone 1000
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THE TEST EQUIPMENT
SPECIALISTS

TOLL FREE HOT LINE

• 8~~~T~:·2~!.4 ~
NEW YORK. N.Y. l 003e 2 12·e87·2 224

Call For
Special Introductory

Price Offer

sage erase, auto-stop, fast -forward. and a moni 
tor. Let's discuss those in turn.

Most answering mac hines in the low-price
range don 't have a call-counter, although some
indicate when the un it has rece ived at least one
message. using a "flag" or a light. The Code
A-Phone 1000 has a window at the top of the
unit through which you see a nu mber (0-20).
If you've received four calls, for example, the
number show n is 4. Th e counter also tells you
which call you' re listen ing to on playback.

T he ring-selec t feature allows you to choose
which ring ac t ivates th e device, from the first
to the fourth. using a simple screwdri ver

ADIMM:£ IS PROUD
TO INTRODUCEe NonUnear Systems

High Quality Oscllloscopes
Backed by

A Two-Year Warranty
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The Microperipheral
Corporation

Microconnection Modem

A WHOLE NEW AREA OF INTERES T IS OPEN
ing in the personal computing field-telecom
munications, the transfer of computer data
over telephone circuits. With a terminal or
computer and a modem to interface it to a

piece black wrinkle-finish metal case. White
silk-screened lettering ident ifies the two red
LED's that protr ude from the top and shows
the sett ings for the two front-mounted push
switches. There are two switches, and they are
the only controls. One is set for SIMPLEX (one
way) or DUPLEX (two-way) communication;
the other is placed in the VOICE position for
normal telephone use, or DATA for modem use.
One LED is a POWER ON indicator . The other
LED lights only when the CARRIER (signal) is
being transmitted.

Installat ion is simple. With your TRS-80
off, you push the connector (at the end of a
l2-inch ribbon-cable) onto the card-edge at
the back of the keyboard unit. If you have an
expansion interface, the connector pushes onto
the card-edge of the screen printe r port. The
Microconnect ion now plugs into the phone line
using the modular plug (at the end of a six-foot
telephone cord that extends from the rear of
the Microconnection). That plug mates with
the standard telephone RJ -11 modular jack,
using a duplex jack (such as Radio Shack 279
357) . Other adapters may be requir ed if you
have older 4-prong telephone plugs.

The RS-232, DB-25 female connector on
the back of the Microconnectio n can be used
for a serial printer, plotter , graphic display,
another computer, or any other RS-232 driven
device.

The excellent, detailed manual (that in
cludes several photos, which is unusual in doc
umentation for low-priced peripherals) guides
you through the connection procedure, as well
as the loading and operation of the software
program. You'll need to learn a few new com
mands using UP-ARROW and SH IFT keys. There

continued on page 36

telephone line, you can transmi t electronic
mail in the form of letters or messages using
computerized community bulletin boards and
acquire material from time-sharing services.
You can have access to computer ized data
bases, up-to-date news from the wire services,
financial information, and stock market data .
You can, in effect, have your computer talk to
another computer!

If you have a Radio Shack TRS-80 you
would normally need an expansion interface
with an RS-232 serial interface and a modem
to join the telecommunications world. That
would cost almost $600. (And a lot more if you
add a disk and more memory!) However, for
about $250 you can purchase the Microcon
nection, a 300-baud modem with an RS-232
interface and several additional features as
well.

The M icroconnection is an FCC-approved
"direct-connect" modem. It plugs into both
your phone line and the TRS-80 keyboard. No
expansion interface is required, and the Micro
connection has six screw-terminals and an RS
232 output connector on the back for a multi
tude of uses. No modification of any kind to
the TRS-80 is required. No power is drawn
from the TRS-80, since the Microconnection
has its own power supply fed by a wall-plug
transformer. Th e necessary software-a
"dumb terminal" machine-language program
(S80)-is supplied on cassett e. Extensive op
tional software is available to make your TRS
80 a "smart -terminal," allowing the transfer of
programs and offering some of the power of
disk-based systems.

The Microconnection measures just 7'/, X 4
X 2 inches and weighs less than two pounds.
Two large circuit boards are housed in a two-

MODEM

EASE
OF USE

OVERALL
PRICE

PRICE/
/VALUE

INSTRUCTION
MANUAL

Micro Corp.
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YOU KNfNITHE WAY

BYNOw,"

RCA Receiving Tubes
for one-trip servicing.

Most cal lbacks aren 't caused by bad
serv ic ing . Components are the reason.

That's why you need receiving tubes
you can trust, dependable receiving tubes
from RCA. We offer over 1,000 types - all
produced to exacting specifications.

For miniatures, Novars, Compactrons,
Nuvistors, Glass Tubes, Metal Tubes and
more, count on your RCA Distributor. He's
got the tubes that help you finish the job
in just one trip.
Increase your profits with RCA service
aids and sales promotion aids.

See your local RCA Tube Distributor for
RCA's technical guides, service tools and
tube cadd ies . They all make your serv ice
work faster and easier while RCA 's in-store
signs and eye-catching displays promote
you r business professionally .

nOli ~~~ing~
RCA Distributor & Special Products Division ,
Deptf ord , N.J. 08096
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TWELVE STRONG
HEATH/ZENITHYOUR
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Pick a strong partner
A computer purchase is the beginning of a long term
partnership between you and the people you buy from .
Your ongoing need for software and accessories re
quires a partner who will stand by you with a growing
line of products. And nowhere will you find a more com 
plete line of hardware, software and accessories than
at you r Heathkit Electronic Center. Here are twelve
strong reasons to make Heath /Zenith your partner.

1. The AII-In-One Computer
The heart of the Heath /Zenith line is the stand-alone
89 Computer. It's a complete system with built-in 5V4-inch
floppy disk drive, professional keyboard and keypad,
smart video terminal, two Z80 microprocessors, and
two RS-232C serial I/O ports . It comes with 16K RAM,
expandable to 64K.

6. Utility Software
Expand the performance range of your computer with
a broad selection of uti lity tools, including the best of
Digital Research and the complete line of innovative
Softstuff products.

7. Disk Systems
The 8-inch Heath /Zenith 47
Dual Disk System adds over 2
megabytes of storage to your

89 Computer. Diskettes are
standard IBM 3740 format, double-sided,
double-density.
The 5V4-inch 87 Dual Disk System adds
200K bytes of storage to your 89 . Both
disk systems feature read/write protec
tion and easy plug-in adaptabi lity.

All Heath lZenith
Compute r Products
are availab le completely
assembled and tested for
commercial use. Or in easy
to-build , money-saving kits.

8. Self-Study Courses
Learn at your own pace
with Programming
Courses that teach you
to wr ite and run your own
programs in Assembly,
BASIC, Pascal or
COBOL.

A cou rse on Comp uter Concepts
for Small Business gives you
the understanding to eval-
uate the ways a computer
can benefit your bus iness .
Personal Computing is a
complete introduction to
the fundamentals forthe
novice. Every Heathkit/
Zenith course is pro
fessionally designed
for easy, step -by-
step learning.4. Programming Languages

For your own custom programs,
Microsoft languages are
available in BASIC (compiler
and interpreter) , FORTRAN
and COBOL.

2. Peripherals
These include the popu lar Heath [Zenith
19 Smart Video Terminal, loaded with
profess ional features . And the 14 Line
Printer, priced as low as $495. Other

printer brands are on display,
including high 

speed, typewriter-
qual ity printers .

5. Operating Systems
Three versatile systems give you the capabili ty to per
form your speci fic tasks.
CP/M by Digita l Research makes your system com
patib le with thousands of pop ular CP/M programs.
UCSD P-System with Pascal is a complete program
deve lopment and execution environment.
HDOS, Heath Disk Operating System gives you a
sophisticated, flexible environment for program
construction, storag e and editing.

3. Software
Word processing, includes reliable, easy-to-use
Zenith Elect ronic Typing and powerful , full-featured
WORDSTAR.
Small Business Programs, feature General Ledger and
Inventory Control.

HUG, Heath Users' Group , offers mem bers a library of
over 500 low-cost programs for home ,work or play.
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REASONS TO MAKE
COMPUTER PARTNER

Visit Your Heathkit Electronic Center*
wh ere Heath/Zenith Produc ts are displayed, sold and serviced.

PHOENIX, AZ MISSION, KS ClEVELANO,OH
2727 Wlndian School Rd . 5960l amarAve . 28100 Chagrin Blvd.
602-279-6247 91 3-362-4486 216-292-7553
ANAHEIM, CA lOUISVillE , KY COlUMBUS,OH
330E. Ball Rd. 12401 Shelbyville Rd. 2500MorseRd .
714-776-9420 502-245-7811 614-475-7200
CAMPBEll, CA KENNER,LA TOlEOO ,OH
2350 S. Bascom Ave . 1900 Veterans 48 S.Byrne Rd .
408-377-8920 Memorial Hwy. 419-537-1887
El CERRITO , CA 504-467-6321 WOOOLAWN,OH
6000PotreroAve . BALTIMORE, MD 10133 Springfield Pike
415-236-8870 1713 E. Joppa Rd. 513-771-8850
lA MESA, CA 301 -661 -4446 OKLAHOMA CITY, OK
8363Center Dr. ROCKVillE, MD 2727 Northwest

5542Nicholson lane Expressway
714-461 -0110 301 -881-5420 405-848-7593
lOS ANGELES, CA PEABODY, MA FRAZER, PA
2309S. Flower SI. 242AndoverSI. 630 l ancaster Pike
213-749-0261 617-531 -9330 ~RI. 30)
POMONA, CA WEllESLEY, MA 15-647-5555
1555 N.Orange GroveAve . 165 Worcester Ave . PHILADELPHIA, PA
714-623-3543 617-237.1510 6318Roosevelt Blvd.
REDWOOO CITY, CA 215-288-0180

DETROIT, MI
2001Middlefield Rd. 18645 W Eight Mile Rd . PITTSBURGH, PA
415-365-8155 313-535-6480 3482 Wm . Penn Hwy.
SACRAMENTO , CA 412-824-3564
1860 FultonAve. E. DETROIT, MI WARWICK , RI
916-486-1575 18149 E. Eight MileRd. 558 Greenwich Ave .

313-772-0416
WOODLANO HILLS, CA 401-738-5150
22504 Ventura Blvd. HOPKINS, MN OAlLAS, TX
213-883-0531 101 ShadyOak Rd . 2715 Ross Ave .

612-938-6371 214-826-4053
DENVER, CO S1 PAUL, MN HOUSTON ,TX
5940W. 38thAve . 1645 White BearAve. 1704 W. l oop N.
303-422-3408 612-778-1 21 1 713-869-5263
AVON , CT BRIDGETON , MO SANANTON IO,TX
395W. Main SI. (RI. 44) 3794McKelvey Rd . 7111 Blanco Road
203-678-0323 314 -291 ~1 850 512-341.8876
HIALEAH, Fl OMAHA, NE MIDVALE, UT
4705W.16thAve. 9207 MapleSI. 58 East 7200South
305-823-2280 402-391-2071 801-566-4626
PLANTATION, Fl ASBURY PARK, NJ ALEXANDRIA, VA
7173 W. Broward Blvd. 1013 State Hwy.35 6201Richmond Hwy.
305-791-7300 201-775-1231 703-765-5515
TAMPA, Fl FAIR lAWN, NJ VIRGINIABEACH,VA
4019 W. Hillsborough Ave . 35-07 Broadway (RI. 4) 1055 Independence Blvd .
813-886-2541 201 .791.6935 804-460-0997
ATLANTA, GA AMHERST, NY SEATTLE, WA
5285Roswell Rd. 3476Sheridan Dr. 5058thAve . N.
404-252-4341 716-835-3090 206-682-2172
CHICAGO ,ll JERICHO, L. 1.NY TUKWilA,WA
3462-66W DevonAve. 15JerichoTurnpike 15439 53rd Ave. S.
312-583-3920 516-334-8181 206-246-5358
DO WNERS GROVE, Il ROCHESTER , NY MilWAUKEE, WI
224Ogden Ave . 937Jefferson Rd . 5215 W. Fond du l ac
312-852-1304 716-424-2560 414-873-8250
INDIANAPOLIS, IN N. WHITE PLAINS, NY ' Units of Veritechnology
2112 E.62ndSI. 7 Reservoir Rd . Electronics Corporation in
31 7-257-4321 91 4-761 -7690 the U.S.

Prices and specifications SUbject to change without notice .

Your strong partner

All at your
Heathkit Electronic
Center
Pick the store nearest you
from the list at right. And
stop in today for a demon
stration of the Heath/Zenith
89 Com puter System. If you
can 't get to a store, send
$1.00 forthe latest Heathklt"
Catalog and the new Zenith
Data Systems Catalog of
assembled commercial
comput ers. Write to
Heath Co., Dept. 020-814,
Benton Harb or, MI 49022.

HEATH/ZENITH

9. Expansion Options
Communicate with the outside world through a Three
port EtA RS-232C Seriattnterface.
Expand RAM to 64K with easy-to-install expansion
chips.

11. Service
No one stands by you like Heath/Zenith .
We help you get your system up and
running smoothly. Service is avail
able from trained technicians,
over the phone or at one of 56
Heathkit Electronic Centers.

12. Value
Your money buys you more because
Heath /Zenith prices are among the industry's most
competitive. Make your own comparison and find out
how much you can save .
Complete, integrated compu ter hardware and soft

ware , des igned to serve you and to grow with you
- that's what to look for in a strong partne r. And

with Heath /Zenith you get it all under
one roof.

10. Accessories
Your Heathkit Electronic Center has the

latest in modems, black-and-white and
co lor video monitors , computer furniture

and a full line of supplies, accessories, books
and parts.

~::--...--
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Case $10.00 Shipping $3.00

WHILE A NUMBER OF RECEIVER PRESELECTORS
and tuners are on the market , the Grove Enter
prises S hortwave/ Longwave Tuner is the firsi
to tune the entire 10 kHz- 30 MHz frequenc y
range.

A multi-position rotary switch selects a reso
nant induct or that is placed in series with a
tuning capacitor (TUN E control) . That circuit
optimizes coupling between the antenna and
the receiver at the desired frequency. Two but
tons are used to connect one of two antennas to
one of two receivers. That lets you select

continued on page 81

OVERALL
PRICE

Grove Enterprises
Shortwave/Longwave

Tuner

GROVE

PRICE/
/VALUE

EASE
OFUSE
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INSTRUCTION
MANUAL

ships to MicroNET for $29.95, including the
software and one hour of free connect time
(which is regularly $5 an hour) . The same
membership is available from The Microperi
pheral Corporation.

But communications using the Microcon
nection are not limited to the phone lines. If
you are a ham radio operator, you can transmit
over the air in ASCII code to another station
similar ly equipped. Th e Micro connection
manual describes the connections (including
automatic transmitt er turn -on with the push
to-talk line) using four of the six screw term i
nals on the back of the device.

Also, since ASCII is the "universal" code of
computers, it's possible to record programs on
cassett e tape. Three of the rear screw-termi
nals are used to connect to your cassette
recorder for recording and playback of ASCII
tapes at 300 baud.

After several weeks of using the Microcon
nection on several CBBS's and MicroNET, I
feel I've only begun to exercise its potenti al.
The Microconnection has operated flawlessly,
duti fully obeying all my commands (even the
wrong ones) as I aimlessly wandered in awe
through various MicroNET services (and vari
ous bulletin boards within MicroNET).

Technical specifications for the Microcon
nection are available from the manufacturer,
The Microperipheral Corporation, P.O. Box
529, Mercer Island, WA 98040. The Micro
connection for the TRS-80 computer sells for
$249.00. R·E

Model 135. First
41jz.·<:!igit DMM with
hand-held
convenience .. . $219

mand lett er can mean entirely different things
on different CBBS's ("E" can mean "E DIT"
or "EXIT", for example). After getting ac
quainted with the Microconnection and e BBS
operations, you' re ready for the "big time"
with THE SOURCE or MicroNET, both of
which are huge time-sharing systems available
by subscription.

I found CompuServe's MicroNET an entire
world of its own! It 's like a gigantic cavern with
bunches of caves in any direction- but that' s a
whole article in itself. MicroNET is very well
documented with a 70-page two-color manual
describing the commands, your own personal
125K file area, the bulletin board, games, and
various services and directories. MicroNET
now also offers a stock-quoting service, elec
tronic mail, and news that comes right off the
wire services. Radio Shack stores sell member-

THE TEST EQUIPMENT SPECIALISTS
TOLL FREE HOT LINE

800-223-0474

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

Featuring The New 130 Hand-Held DMM

ACCURACY SENSITIVITY

MOD EL DCV DCA ACV ACA fl DCV DCA ACV ACA n
130 0.5 % 1% 1% 2 % 0 .5 "'0 100/,V l /'A 100/,V 1/'A 100mfl

131 0.25 % 0.75 % 1% 2 % 0.2 % 100/,V 1/'A lOO/,V 1/'A 100mfl

135 0.05 % 0.5 % 1 % 1 .5 % 0.2 % 100/,V 10/,A 100/,V l/'A 100mfl

Rugged DMMs from Keithley - all feature large, bright
LCD display, easy-to -use rotary swi tches, externally accessible
battery and fuse, I DA current ra nge, diod e test capability ; low
battery indicator, cushio ned compon ent s .

Model 131. Sim ilar Model 130. Our
to M od el 130, wi th most popular model,
increased the price/ perter-
accuracy $134 mance champ . .$125

KEITHLEY

5~ WEST 45th STREET. NEW YORK. N Y 100 36 212 ·687 ·2224

....-_____jIE&~

continued f rom page 33

EQUIPMENT REPORTS

are about 200 free "community bulletin board
systems" (CBBS) around the country, with
more popping up all the time. Although those
CBBS's use various home .computers (TRS
80, Apple, PET, OSI , Heath, and others) the
300-baud ASCII communication standard lets
you "rnicrospond" with any of them! Each con
tains "HELP" commands to document their
own operation. Unfortun ately, although a
transmission standard (Bell System 103 com
patible) exists, individual CBBS's may use dif
ferent operational commands. A "G" on one
means "good bye", while another uses a "T"
(for "terminate") . Worse yet, the same com-
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Ught-torque rotary switches
make the LM-3.5A DMM as
easy to operate as it is to carr'\'-

Operator convenience is the key to our line of frequency and tem perature me ters, too . Pictured leflto
right, SC-5 prescaler, FM-7 frequency me ter, LED format LT-3 digital tem p meter; and its LCD cousin,
the LT-31. Top, the MLB-1 digital logic probe.

On a benchtop or a belt. over a shoulde r or in a tool kit, the LM 3.5A DMM, and its LCD coun terpart,
the LM-350,are ready to go when you are.

CIJ
m
'U
-l
m
~
til
m
Jl

1 to 1,000 , 4 ranges

1 to 750, 4 ranges

1 to 10000, 5 ranges

1 rnA to 1A,4 ranges

Automatic

0.3" Red LED
1.9" H x 2.7" W x 4.0" D

92 oz (batteries installed)

3 type AArechargeable
Nicad batteries an d cha rger

$165.85

DCVoIIs

ACVoIIs

lWohms

ACiDC CUl'ftJIl

Po1arlty Selection
Readout
Size

Wel&h!
Powv

Price

LM-3.5A at a glance.

LT-3 Digital Temp Meter. Featuring
0.10 resolution and high accuracy, the
31/2-digit, 2,000 count full scale LT-3 is
indispensable for home or industry.
Checks everything from thermostats to
appliances . Even monitors critical
operations like photoprocessing and
electrop lating.

The LT-3 can be supplied with any
of eight thermistor and RID temp
sensors to read ranges of 0-100° C,
32-199.goF, or o iss-c or F.

Work outdoors? Then the LT-31
(LCD format) is the ticket.

Get the word on us. We offe r a full
lineup of convenient, competitively
priced products . From DMMs, fre
quency and temp meters to miniscopes

. and DPMs.
For further technical information or

the names of you r nearest distributors,
contact Non -Linear Systems Inc.,
533 Stevens Ave., Solana Beach, CA
92705. Telephone (714 ) 755-1134 .
1WX910-322-1132.

CDNon-Unear Systems, Inc.
Specialists in the
science of slaying ahead.
<C> 1981 Non-Unear Systems. Inc.

Hobbyis ts, radio and tv s tud ios,
phone companies and the military all
depend on the versa tile FM-7.Whether
the job calls for calibrating fixed, vari
able frequency or voltage-controlled
oscillators, checking f1owmeters, high
speed photocell counters, or setting
the IFor heterodyne frequency in com
munications eq uipment, the FM-7 is a
standout pe rformer.
SC-S Prescaler, Top range booster.
This 512-MHz, battery or ACline-oper
ated presealer was developed to extend
the frequency range of the FM-7 from
60 to 512 MHz. Adapts to most othe r
frequency meters, too .

PM·7. The bantam frequency meter.
Portability teams with performance in
th e FM-7. The smallest, 7-d igit, 60
MHz,battery or ACline-ope rated instru
ment available .

Convenience. That's the key to Non
linear Systems' best-selling LM-3.5A.
A high -p erformance, competitively
priced, all-purpose mini DMM.Conven
ience from light-torque rotary switches .
So opera tion's a cinch. Convenience
from bold, bright LEOs. For instant,
accurate, numeric answers. Unlike
some competitive meters, the LM-3.5A
features both vertical and horizontal
readings .And an optional leather carry
ing case with belt loops and shoulder
strap assures hands-free operation.

At 9.2 oz., the LM-3.5Ais portability
at its bes t. There 's more . The LM-3.5A
is a 3Y2 -digit DMM. Features 2,000
counts per range - 100% over-ranging .
Result ? Increased accuracy and reso 
lution between readings of 999-2,000.
It als o reduces the amount of range
shilling when measuring nea r 1,000.
Troubleshooters swear by it. Repair
men find the LM-3.5Aworks wonders
on tvs, business machines, even cam
eras. Checks all quiescent AC and DC
voltag e value s . Spots current drains .
Measures the resistance of suspect
components . Quickly and precisely.

Other DMMs to match your needs.
The LM-3.5A is just one in a full series
of3 to 4-digit DMMs. If you need LCD
co nvenience for meas urements out
doors, we market the LM-350,among
others. You do n 't pay for tru e RMS
capabilities you don 't need. But ifyou
do need true RMSreadings, Non-linear
Systems can oblige.
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Learning
electronics
• • •IS no pICDlC.

At anylevel it
takes work and
a few sacrifice s.
ButwitheIE,

~ it's worth it.
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Address Apt. _

State Zip, _

City _

RE·20

Pattern shown on
oscilloscope screen

is simulated.

o Active Duty

answer your question in terms you can
understand.

CIE prepares you for your FCC
License.

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

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

Now, CIE offers an Associate in
Applied Science Degree in Electronics
Engineering Technology. In fact, all
or most of every CIE Career Course
is directly creditable towards the
Associate Degree.

Today is the day. Send now.
Fill in and return the postage-free

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

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

MAIL TODAY!

Age Phone (areacode) _

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

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

Programmed learning.
That's exactly what happens with

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

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

Experienced specialists work
closely with you.

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

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

I 1776 East 17th Street, Cleveland, Ohio 44114
Acc redited Member Nationa l Home Study Council

I 0 YES... I want to learn from the specialists in electronics-CIE. Send me my FREE
CIE school catalog ... including details abou t the Associate Degree program... plus my

I FREE package of home study information.
Print Name' _

I
I
I
I

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

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

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

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

Why electronics training?
Today the world depends on

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

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

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

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

Many people can be taught
electronics .

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

CIE specializes exclusively in
electronics.

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

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



Good newsfor you andyour
customers. NESDA/ISCET
rates RCA serviceability:, ,
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"The RCA CTC Io8
and CTC I09 chassis
have earned the highest
possible serviceability
rating category . . .
Excellent • . . by incor
porating serviceability
features relJ.uired in the
ISCET Sennceability
Rating Form.

"RCA~many years
ofcooperation with
ISCET~Serviceability
Committee has helped
produce excellent
results!'
-Dean R. Mock, Chairman, NESDA/
ISCET Serviceability Committee

ISCET's 92% (CTC
108) and 93% (CTC 109)
ratings were good news to
us. Because they mean that
some ofthe most demanding
critics in the industry agree
that we've succeeded in de-

signing chassis that not only
give your customers a first
rate picture, but are easy to
repair too. Here are some
reasons why they think so:

All subassemblies
plug into chassis. No tools
are needed to remove chassis
(main circuit board). Just
remove the cabinet back,
unplug subassemblies and
the chassis is ready for
removal.

Roadmapping on
both sides of the board.
Although the XL-lOO
chassis use single-sided
circuit boards, double
road-mapping means you
can easily trace circuits from
either side.

Circuits and
volta~esdirectly
identified. Major circuit
areas as well as power supply
source and key pulse
voltages are labeled by name
on the board. So you can
find them fast.

CIRCLE 75 ON FREE INFORMATION CARD

That all means that
when you do have to repair
our new XL-lOO chassis, in
most cases you can fix them
quickly and easily.

And you won't have to
waste your valuable time
trying to find out where to go
~o fix what you already know
IS wrong.

Because to us that's
what really counts. Making
your job easier and
your customers
happier.

Hen
RCA IS MAKING
TELEVISION
BETTER AND BETTER.

For yo ur free subscription to R CA
coso »I 'S ICA TOR. our m U.I(U:l-nl' of nl"U'S
and Udl"U for SI' n. 'IC, tu h nio uns. u-n te. RCA.
Dept. / .-/,ii ft/XJ-,"ar l lt. Sherma n Dnl ', ./",IIunilpofu. IX .,JfL..J(JI





FIG. 2

Listening tests
In addition to the measurements and

observations just described, we hooked
up the analog reverberation system to
our own sound system and to an extra
amplif ier (in the " mono" mode ) and
pa ir of speakers . We played a variety of
musical material through this system ,
alternately switch ing in and switching
out the reverberat ion unit. The unit,
o nce properly adjusted for the type of
program material (and that is very im
portant), added a sense of space to our
modestly proport ioned listening room .
We found that the reverberation con 
trol shou ld be used in moderation . If
used to excess, it gave a false quality
almost a ringing or oscillatory charac
teristic-to the music. That was not the
case with the DELAY control however.
When that cont ro l was varied , the ap
parent size of the listen ing room simply
seemed to change. R-E

FIG.S

each of the pr ima ry channels, the tota l
harmonic di stortion added by the rear
channel is only one-thi rd as great as
the numbers would imply.

Figure 4 shows what happens when
the reverberation control is advanced,
while the basic time delay is kept at its
min imum and the FEEDBACK DELAY con
t ro l is set to one extreme. Note the ap
pearance of additional , delayed signals
of decreasing intensity. Those extra
sig nals have a decay characteristic
sim ilar to what would be found in a
large hall with its own natural reverber
ant decay-time. Additional reverbera
t ion effects can be obtained by alte ring
the setting of the FEEDBACK DELAY con
trol . as can be seen in Fig. 5. In that
figure the FEEDBA CK DELAY control was
set to its opposite extreme.
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min imum, the total harmonic distor
tion was 1.6% at 1.0 kHz and 3.1% at
100 Hz. Turn ing the delay control to its
opposite extreme, we measured a total
harmonic distortion of 1.3% at 1 kHz
and 1.55% at 100 Hz. Again , while these
levels may seem a bit on the high side
to audio buffs, it must be remembered
that the total contribution of sound en
erg y by the delayed channel is but a
fra ction of the total sound reach ing the
listeners ' ears . Tha t's because in an
ideal setup of this kind, the listene r ad
justs the rear-channel (delayed) sound
so that he or she is not consciously
aware that there is a separate source at
the rear of the listening room. Thus , if
the contribut ion of the delayed chan 
nel is even just 3 dB lower than that of

FIG. 4

AG .1

proximatel y 5 to 50 milliseconds.
Those delay tim es are illust rated in the
osc illoscope tra ces shown in Figs. 1
and 2. The upper trace in Fig. 1 is a ton e
burst. That tone burst was used as the
input sig nal to the analog reverb sys
tem. With its DELAY co ntro l at minimum
(fully clock wise) the ou tput signal (the
lower trace in Fig. 1) was displaced by
approximately 5 milliseconds (the sweep
rate is 5 ms per d ivision in both Figs. 1
and 2). Figure 2 shows the maximum
time-displacement betwe en the input
(upper trace) and output (lower trace)
about 50 milliseconds.

Two frequency-response curves are
shown in Fig . 3. The upper curve ,
which has a rolloff of 3 dB (at the out
put of the dev ice) at 3.5 kHz, shows the
response obtained with the minimum
time delay ; the lower curve, in which
response is already down by some 13.5
dB at the same 3.5 kHz test frequency,
shows the response obtained with th e
DELAY control set to maximum.

Whi le those response curves may ap
pear to be anything but " high fide lity " ,
you must understand that reflected
sounds (wh ich the delayed sounds are
intended to simulate) also have their
high frequencies highly attenuated.
Highs are more easily absorbed by
walls, floors, ceilings, and other sur 
faces , while mid-frequencies and lows
tend to bounce back with little, or no
loss, Thus, the tendency of the analog
reverberat ion system to inc reasing ly
attenuate high frequencies as th e delay
t ime is increased is desirable, and is
not an unwanted side-effect of this, or
any other time delay/reverb system.

We measured the total harmonic-d is
tort ion of the reverberation system for
a mid-frequency (1 kl-lz) and for a rela
t ivel y low frequency, with 1 volt appl ied
to the inputs. With delay time set to

FIG. 2-THE RESPONSE OF A SIMPLE RE
VERBERATOR to a short pulse. If the delay time
is long, the echoes can be heard Indiv idually
producing a flutter effect.
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ec hoes are not random. If the delay
time is 10 ms, for example, the second
echo appea rs afte r 20 ms, the third at 30
rns, and so fort h, as shown in Fig. 2. If
the delay time is long, those echoes
may be heard individually and a " flut
ter" echo is produced . A natural echo
co nta ins many separa te random echoes
that (in a well des igned hall) cannot be
heard individually.

A second probl em with this simple
reverberation system is that it produces
a "comb-filter" effect . If we again
assume a lO-ms delay, then the input

OUTPUT

INPUT

U)
oz
o
a:
lo
UJ
-I
UJ6 FIG. 1-ELEMENTS OF A REVERBERATION
is SYSTEM. Part of the output-signal Is attenuated
« and fed back to the Input to the delay line to
a: generate a slow decay.
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FIG. 4-A MULTIPLE·FEEDBACK SYSTEM uses more than one delay hne to break up the pattern of
regular echoes.
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and the delayed output are all in phase,
which make s the number of large peaks
decrease; however, that situation is un
likely to occur. The number of deep
dips in the response tends to be reduced
similarly. There are still many ripples
pre sent , but they are not deep.

A block diagram of the complete re
verberation sys tem is shown in Fig. 6.
The stereo signal from a receiver or
preamp is converted into a monaural
signal by a summing amplifier. The IN
PUT-LEVEL control allows the signal level
to be adjusted for the optimum signal
to-noi se ratio. The signal is then filtered
through a five-pole " anti-aliasing" fil
ter to minimize intermodulation distor
tion . A lias ing is a phenomen on that
occ urs in sampling systems. Our delay
lilie s use bucket-brigade IC's. Essen
tially, tho se IC ' s are sampling devices
with the sampling rate being determined
by the clocking frequency of the IC' s.
If the input signal being sampled con
tains components that are higher in fre
quency than can be handled by the
sampling rate , aliasing occurs. Then,
the high-frequency components are
" read" as low-fr equency components
and appear at the output of the sampling
device along with the low-frequency
components of the input signal. The
low-frequency components mix together
and intermodulation distortion results.
To prevent aliasing from occurring , the
input signal is filtered before it reaches
the sampling device by either a low
pass or bandpass filter to eliminate the
signal components that are too high in
freq uency for the sampling rate to
handle . A filter of that sort is common
lv referred to as an anti-aliasing fi lter.

The main delay line in Fig. 6 is DL 1.
Its output is filtered by a seven-pole
active filter to eliminate switching
waveforms, ultrasonic signals, and to
reduce the likelihood of creating beat
frequencies from the high-frequency
signals present in the system. The de-

nate or reduce the most objectionable
artifical aspects of electronic reverbera
tion . If delay line DLi is 10 ms as be
fore, and delay line DL2 is 3 ms, then
the resultant echoes will be as shown in
Fig . 5. Note that not only do more
echoes appear, but that the number of
echoes increases with time, just as it
would in a natural environment.

The frequency response of a multi
ple-feedback reverberation device is
compl ex. The peaks and dips remain,
but are irregular. The large peaks occur
only if the delayed input , the output,

FIG. 6-THE SIGNA L·PROCESSING PATH of the analog reverberation system shows how the original
signal is recirculated at ever-decreaslng levels.

INPUT

L .,..... LEVEL
SUMM ING DELAY rSUMM ING
NETWORK f- ANTI·ALlAS I- LINE OUTPUT r-

R ()-+
AMP U ' Nl FILTER DLl FILTER

- - - -- - - -f,-
DELAYn DELAY I ~
LINE -DL2

I I n SUMM ING t
CLOCK ~

NETWORK
IREVERB N2

OSCI LLATORS 1- - -- -- - - - - - _ -.1

I ACTIVE BANDPASS.- f-<
U 'FEEDBACK ! RECTIFIER FILTER

DELAY

OUTPU T VARIABLE
OUTPUT 0-- STAGE I- BANDWIDTH

OUTPUT 'UAMPLIFIER

LEVEL

that will simulate the "comb-filter" ef
fect described earlier.
. Fortunately, the physical solutions to

the problem of poor room-acoustics
can be carried over into the design of an
artificial-reverberation device. Instead
of changing the dimensions of the room
to give more echoe s of different lengths,
we can provide delay lines of different
lengths in the device . Instead of break
ing up the standing waves with objects
or acoustica l treatment, we can inject
delays into the electronic feedback to
break up the pattern. A block diagram
of the simple sys tem to do that is shown
in Fig . 4.

The multiple-feedback reverberation
technique is still not a close simulation
of actual concert hall reverberation,
with its compl ex combination of delays.
This technique does, however elimi-
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FIG. 5--THE NUMBER OF ECHOES increases
with time in a multiple-feedback system, just
as it would in an actual concert hall .
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FIG. 3-A COMB-F ILTER EFFECT takes place
when the input and delayed signals are 180" out
of phase, causing a decrease in the overall out
put -level.

and the delayed signal are 180 degrees
out of phase at 50 Hz. (The period of a
50-Hz signal is 20 ms.) When added to
ge ther, the sum is the diffe rence of the
two, and the res ult is a decrease in out
put level. At 100 Hz, the input and out
put are in phase (360-degree phase
shift) , and add together. Under those
conditions, dips in the response would
also occur at 150 Hz, 250 Hz, 350 Hz,
and so forth . Likewise, peaks in the re
sponse would occur at every lOO-Hz in
te rval . Figure 3 illustrates that response.
Over a lO-kHz range, there would be
100 of those peaks and dips. And as the
amount of feedback is increased , the
height of the peaks and the depth of the
dips also increases.

These problems are actually quite
similar to tho se encountered in a room
of poor acoustical design . A large tiled
shower is a good example . The hard,
reflective walls and the boxiness of the
room' s shape will create the same sort
of flutter echoes. The room 's dimen
sion s will also set up "standing waves"
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DIGITAL DELAY VS.
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TWO ELECTRONIC APPROACHES ARE CUR

rently used to delay analog signals.
The one that has received the most
attention lately is digital delay, shown
in Fig. 1. In that system, the signal
is measured at regular intervals
(sampled) and the sampled voltage
is converted to a number (quantized) .
The sampling operation is done by a
sample-and-hold circuit that uses a
capacitor to store a voltage represent
ing the instantaneous signal-level. The
voltage stored by the capacitor is tem
porarily held constant, making it pos
sible for an analog-to-digital converter
to derive a digital value for it. (Not all
AID systems require sample-and-hold
circuits, but those commonly used for

layed signal is fed back to the input of
the anti-aliasing filter through summing
network N2. It is also fed to a second
delay line to provide the second feed
back path. The level of the delayed sig
nals is controlled by an attenuator
(REVERB control) and then combined
with the input signal by summing net
work Nl.

The output-filter signal, which con
sists of the input-filter signal plus all of
the delayed signals , is first attenuated
by the OUTPUT-LEVEL control and then
fed to a variable-bandwidth filter. The
control signal for this filter is derived by
a bandpass filter and active rectifier.
Those three blocks make up a noise-re
duction circuit that minimizes the level
of audible hiss in the output signal.

The final block in the signal-process
ing chain is an amplifier. This amplifier
provides an output of approximately
one watt to an 8-ohm speaker. The am
plifier is also quite capable of driving a
4-ohm speaker. Although this output is
minute when compared to that of the
main amplifier in a hi-fi system, it is
more than adequate when the reverbera
tion system is properly set up.

In practice, the output from the re
verberation unit drives a third speaker
at the rear of the listening room. The
output-level control is adjusted so that
the listener is not consciously aware of
the third speaker. In fact, the third
speaker should be barely audible over
the two main speakers.

audio produce significant errors if the
input voltage changes during the con
version process.) Anumber represent
ing the signal can be stored in digital
memory and, after the desired delay
time, be reconverted to an analog
voltage. The output of the 01A con
verter may also contain a sample-and
hold circuit to store the output voltage
dur ing the next conversion.

The second method is the bucket
brigade delay line (BBD), a single
Ie delay system that is, in effect, an
analog shift register (see Fig. 2). Like
the digital delay-line, the bucket
brigade is a sampled system, but no
digitizing is involved.Manufactured as
a long string of MOSFET switches and

How the circuit works
Figure 7 shows a complete schematic

of the reverbation system. The input is
taken from the tape-monitor outputs of
your hi-fi system. Because the input
signal will typically come from the tape
output of a preamp or receiver, the in
clusion of a second set of jacks (13 and
J4) allows for the connection of a tape
deck. The input impedance of the re
verberation unit is 100 kilohms and it
should not load down your hi-fi's tape
monitor circuit significantly.

Capacitors C I and C2 couple the in
put signal into summing amplifier IC l-a.
The gain of this stage is 6 dB and can be
modified by changing the value of R3.
You may want to alter the gain if the
unit is to be used in applications with
particularly low-level signals, such as
those from a microphone or electric
guitar, or with high-level ones like the
output of a power amplifier. Since the
INPUT·LEvEL control, R5, follows this
first stage of amplification, it is im
portant that the signal applied to it not
be too large, or overload will result. (As
designed, the inputs will safely handle a
2-volt input level, more than sufficient
for line-level inputs from a receiver.)

Op-amp IC lob serves two purposes.
First , it provides unity-gain inversion
of the signal from the input-level con
trol with capacitor C3 limiting the band
width of the signal to 9 kHz . Its second
purpose is to sum the input signal with
the delayed (feedback) signal. The level

FIG. 2

capacitors, the BBD acts like a long
string of sample-and-hold devices. At
the beginning of a clock cycle, the
input signal is stored by the first ca
pacitor. Durinq the second half of
the clock cycle, that voltage is trans
ferred to a second capac itor, and the
input capacitor is ready to store a
new voltage. During the next clock
cycle, the original input signal is trans
ferred from the second to the fourth
capacitor, and so on. After 256 clock
pulses, the original input-voltage ap
pears at the 512th storage capacitor,
which is the output of the TDA1022.
The length of time it takes to transfer a
signal (the delay) depends on the fre
quency of the clock used. R·E

of this feedback signal is controlled by
the REVERB control, RIO. The R-C net
work connecting RIO to the positive in
put of IC lob serves to reduce the feed
back at high frequencies . This simulates
the natural tendency for acoustically
reflective materials to absorb high-fre
quency sound , giving more reverbera
tion at low frequencies .

Op-amps IC2-a and IC2-b form an
active low-pass filter with a cutoff fre
quency of 9 kHz. Together with the fil
tering action of summing amplifier
ICI-b, they form a five-pole anti-aliasing
filter that rolls off the input signal at a
rate of 30-dB per octave. This filter re
duces noise and distortion in the sys
tem by reducing the potential for inter
modulation distortion (aliasing) in the
delay lines. The slew rate of the input
signal is also reduced by this filter. Too
high a slew rate causes distortion in the
op-amps, (This is not to imply that this
would be a significant problem. The
NE5512 op-arnp specified can produce
full output at 20 kHz without reaching
its slew-rate limit.)

Philips IDA 1022 bucket-brigade de
lay Ie's are used for the main delay
line. These are called out as IC3, IC4,
and IC5 in Fig. 7. Although identical to
other commercially available bucket
brigade Ie's in most respects, the
TDA 1022 is unusual in that it uses p
channel MOSFET's. The three delay
Ie's are driven by a common clock and
are cascaded to give three times the de-
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lay of a single IC. Capacitive cou pling
between stages minimizes the effects of
DC offs ets in the delay line.

The output of the third bucket-brigade
device , IC5, is filtered by another
9-kHz R-C filter and fed into op-amp
IC6-a, which is connected as a voltage
followe r. Th is is followed by three
more active-filter stages con sisting of
IC6-b, IC7-a , and IC7-b. This active fil
ter provides a 36-dB-per-octave rolloff
abo ve 9 kHz and is designed so that the
comple te sys tem-including the input
and output filters-has a flat response
below the cutoff frequency . Thi s means
that neither the input filter nor the out
put filter has a flat response , but the
minor ripple s in the responses tend to
cancel and give a flat frequenc y-re
sponse below 9 kHz followed by a 72
dB-per-octave rolloff.

The output of the filter is fed to a
fourth bucket-brigade devic e, IC8,
which was shown as DL2 in Fig. 6.
Both the filter -output and the output of
IC8 are fed to the REVERB control and
combined with the input signal by sum-

Resistors Y4 watt, 5%, unless other
wise noted

R1, R2, R8, R20, R22. R24, R39, R40,
R47, R73, R74-1 00.000 ohms

R3, R45-200,000 ohms
R4-39,000 oh ms
R5, R44-5000 oh ms, poten tiometer,

aud io taper
R6, R7, R11, R12, R14-R16, R18, R25,

R31-R36, R38-18,000 ohms
R9, R17, R30, R43-30,000 ohms
R1Q-1 00,000 oh ms, potentiometer,

linear taper
R13-5600 ohms
R19, R21, R23, R41, R48-47,OOO ohms
R26-24,000 ohms
R27- 75,000 ohms
R28-27,000 oh ms
R29, R60, R62-15,OOO ohms
R37- 22,000 oh ms
R42, R58, R65. R69. R72, R77-3000

ohm s
R46-2000 ohms
R49-1 00 ohms
R5D-43,000 ohms
R51---il20,000 ohms
R52-180.000 ohms
R53-360,000 ohms
R54---il2 .000 ohms
R55-470.000 oh ms
R56-5000 ohms
R57-5000 ohms, trimmer potentiometer
R59-20,000 ohms
R61. R63-910 ohms
R64, R66-20,000 ohms, potentio-

meter, linear taper
R67, R75-200 ohms
R68. R7Q-300 ohms
R71-7500 oh ms
R76-10 ohms
Capacitors
C1, C2, C9-C11, C2Q-.22 ).IF, 100 VDC,

Mylar
C3-C8, C12-C19, C21. C23, C24, C26

.001 ).IF, po lystyrene

ming amplifier ICI-b. The output of the
filte r is also fed to the OUTP UT LEVEL
co ntrol, which is the primary volume
co ntrol for the system.

Th e signal from the OUTPUT LEV EL
co nt ro l is fed to ICI3-b. Two major
functions are prov ided by op-amp
IC l3-b . First , it supplies drive for the
output-amplifier stages . Although cer
ta inly not a high-power amplifier, its
output is adequate for most purposes,
and it eliminates the expense of having
to add a power amplifier to the system.
Th is IC also acts as the variable-band
width filte r in a noise -reduction circuit.
By making the bandwidth vary as a
function of the signal level, the noise in
the output signal is reduced.

A transconductance amplifier, the
NE5517, was selected for ICI3 . This IC
contains two independent transcon
ductance-amplifiers in one package.
By va rying the current applied to pins I
and 16, the gain s of the two sections
can be controlled independently.

To minimize audible side-effects of
the noise-reduction circuit, the band-

C22-.01 ).IF, polystyrene
C25, C27, C31, C34-4.7 ).IF, 16 VDC,

electrolytic
C28, C37-C44-.1 ).IF, ceram ic disc
C29, C35-2,200 ).IF. 25 VDC, electro-

lyt ic
C3Q-1000 ).IF, 25 VDC, electrolytic
C32, C33-510 pF, ceramic disc
C36-.01 ).I F, 400 VDC, electrolytic
Semiconductors
D1-D4-1N4002, 100 PIV, 1 amp
D5-D12-1N914
LED1- jumbo red LED
Q1-Q4-VN46QF VMOS transistor

(Siliconix)
Q5-Q8-2N4403 PNP transistor
IC1, IC2, IC6, IC7-NE5512 low-noise

dua l op-amp (Signetics)
IC3-IC5. IC8-TDA1022, 512-stage

bucket-brigade device (Philips)
IC9-NE5532 low-noise dual op-amp

(Signetics)
IC1Q-NE556-1 dual timer (Signetics)
IC11-eD4013 dual D flip-flop (RCA)
IC12- ).IA78MG adjustable voltage

regu lator (Fairchild )
IC13-NE5517 TCA (Signetics)
L1-10 turns of No. 22 wire wound

around C35
T1-36 VCT, 300 mA
Miscellaneous: PC board (double

sided with plated-through holes),
case, hardware, etc.

NOTE: The following are available
from Advanced Analog Systems, Inc.,
790 Lucerne Dr., Sunnyvale, CA 94086
(Tel. 408-730-9786): AR5-911-com
plete kit Including case, $149.95; PC
911-PC board only, $24.00; IC-911
IC1-IC13 and Q1.o8 only $49.95. Visa
and Mastercard welcome. California
residents please add sales tax. Prices
include shipping (within continental
U.S. only).

width of IC l3-b is made a function of
the high-frequency content of the input
signal. The high-frequency content is
sensed by a bandpass filter composed
of IC9-a and its feedback network. The
input to thi s filter is taken from a point
ahead of the OUTPUT LEVEL control so
that it is not dependent on the volume
setting. The output from IC9-a feeds
IC 13-a, which is configured to operate
as an active rectifier. The gain ofIC l3-a
is set to 51 by bias resistor R48. After
the signal is rectified by ICI3-a , a DC
potential exists on C25 that is a measure
of the high-frequency level, and deter
mine s the bandwidth of the dynamic
filter.

The variable-bandwidth output filter
works by varying the gain of IC l3-b.
Compensation for the amplifier is pro
vided by capacitor C26, which sets the
gain-bandwidth product. If the gain of
the amplifier is varied by changing the
bias current applied to pin 16, the band
width is also varied. To accomplish
this, the control voltage from C25 is fed
to pin 16 of ICI3-b through a network
consisting of RSO, RS5, and Q6 which
develops a current proportional to the
rectifier output. This causes the band
width of the amplifier to be proportional
to the high-frequency level detected by
the rectifier circuit.

The power amplifier's output stage
uses four VMOS power transistors (Q1
Q4) in a push-pull configuration. Tran
sistors Q I and Q2 act as a source fol
lower to drive the load directly. Tran
sistors Q3 and Q4 are driven by Q5, a
small-signal PNP-type, which senses
the gate drive-voltage on QI and Q2
through diode-string D6-D8. When the
gate drive-voltage is low (QI and Q2
beginning to tum oft), Q5 provides
drive for the gates of Q3 and Q4, which
supply drive current for the negati ve
portion of the cycle. Aithough QI and
Q2 will tum off completely on large
negative swings with a low-impedance
(speaker) load, for most purposes the
amplifier operates class A. The op
erating current is set by trim pot RS7. In
the case of high current-loads, DII and
D 12 prevent the gates of Q 1 and Q2
from being pulled negative with respect
to the source , an undesirable condition
for the VMOS transistor.

The amplifier is coupled to the speak
er through capacitor C25. The R-L-C
network at the amplifier's output de
couples the loud speaker from the feed
back loop to improve stability. Although
thi s amplifier has a limited power-out
put (due primarily to power-supply
limitations), it can safely be used with
4-ohm loads. Transistors QI and Q2,
and Q3 and Q4, are connected in parallel
for this purpose. No current-hogging or
thermal instability results from con 
necting VMOS devices in parallel (as

con tinued 0 /1 page 104



Home Electronics
WHATTHE
FUTURE
WILLBRING

LEN FELDMAN
CONTRIBUTING EDITOR

We're always interested in knowing
what the future holds. The most
recent Consumer Electronics
Show gave us a look at that
future-as it exists today.

T HE FOUN DER OF TH IS MAGAZINE. HUGO

Gems back, was one of the true prophets
of the electronics industry of his time.
Many readers of Radio-Electronics will
recall issues of this magazine which
were devoted to prediction s, by Hugo
Gems back , of "electronics miracles "
still to come. Amazingly, many of his
predictions that might then have seemed
far-fetched have indeed come true and
ex ist today in the form of readily avail
able con sumer elect ronic products.

At the most recent Consumer Elec
tronics Show in Chicago, held in early
summer, 1981, one of the largest elec
troni cs manufacturing and research
companies in Japan-Matsushita Elec
tric Indu strial Co.x-exhibited more
than 190 electronics products in a
l2,OOO-square-foot exhibition that was in
much the same tradition as the prophetic
ea rly editions of Radio-Electronics but
with one major difference: All of the
products were in the form of working
model s, with many of them already
scheduled for early production and dis
tribution throughout the world . Of par
ticular inte rest to readers of Radio
Electronics were the latest in video and
audio products , communication equip
ment , and comp onent technology.
Matsushita 's exhibit also included
products for the business and industrial
fields as well as medical-electronics
products.

We can only highlight a few of the
items we saw, but from our description
of these innovative products, you
should get some idea of the diversity of
the exhibit and of what the elect ronics
based home of the future is likely to
contain.

High-definition color TV
It has been said that the U.S. pays

the penalty for " being first" by ending
up with inferior-technology systems,
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while countries that are content to
wait benefit from our early mistake s.
Nowhere is that more true than in the
case of TV standards and, in particular,
those for color TV.

Many experts feel that the PAL and
SECAM systems used in other parts of
the world deliver better picture s than
does our NTSC system, (which is also
used in Japan). Bypassing all three of
those systems, Matsushita (whose trade
names Panasonic, Technics , and Quasar
are probably more familiar to American
consumers than is the more-difficult-to
pronounce name of the parent company)
has developed, and showed, an SHF
(Super High Frequency) DBS (Direct
Broadcasting Satellite) system com
bined with a high-definition, wide
screen , TV camera and receiver. The
elements of the entire system are
shown in Fig. I. The SHF satellite-TV
system is con sidered by many to be one
of the most promising new concepts in
broadcasting becau se of its ability to
improve poor reception in remote areas
and to eliminate the problem of
"ghosts" in other problem-reception
areas such as densely populated cities .
The SHF band extends from 3 GHz to
30 GHz and the current lack of crowd
ing in that band would permit the estab
lishment of channel bandwidths that
are wide enough to support the high
definition standards which Matsushita-
along with others , such as CBS in this
country-has proposed.

The high-definition TV system would
produce better images than those ob
tained with 35 mm film, using 1125
scanning lines as opposed to the existing
NTSC system which uses only 525
scanning lines. Among the newly de
veloped elements and components that
make the system practical are a low
noise SHF/RF converter, an easy-to
install dish antenna, an 1125-line high
resolution color pictu re tube, a high
resolution color TV camera with a 30
MHz-bandwidth amplifier and edge
enhancer, and a high-definition TV-sig
nal transmission system using fiber
optics technology.

3-D television
One of the most frequently made

predictions about electronic products
of the future has concerned three
dimensional tele vision . Some have
even imagined a holographic display
sys tem to create what appear to be live,
moving, three-dimensional images in
yo ur living room . At the Matsushita ex
hibition, a much more straightforward
approach was used ; one which , in fact ,
can be used with existing VCR's and
conventional TV sets or monitors. It is
expected to find wide application in the
field of entertainment, education, and
training and industrial applications, in
cluding computer displays.

FIG. 2-TWO VIDEO CAMERAS, one for the
right-eye image, and one for the left-eye image,
are required for 3-D television.

The 3-D system consists of a specially
designed camera, signal-proce ssing cir
cuitry and eye glasse s with electronic
lens- shutters. The 3-D TV camera (see
Fig. 2) consists of two video cameras,
positioned slightly apart , but focusing
on the same image-working in much
the same way as a pair of human eyes.
The video signals from the right and left
camera are fed alternately to the TV set
or video recorder, a field at a time. The
alternating fields are viewed through
special glasses equipped with operated
shutters synchronized with the changing
left-eye and right-eye images . The mind
combines the two images and the viewer
sees a three dimensional one .

A videodisc with record capability
Business journals and the general

press have been reporting of late that
the sales of videodi sc players are not
meeting the original expectations of
their manufacturers. One reason given
for that is the notion held by uninitiated
shoppers that videodi sc machines can
record as well as play back . Once they
learn that this is not the case, prospec
tive customers frequently opt for a
videotape recorder instead . That may
soon change .

One of the products at the Matsushita
ex hibit was a compact disc-type still-

~W"'L~'), HIGH-DEFINITION
PROJECTION TV

video (single-frame) record/playback
system. Using semiconductor-laser
technology, the unit can record 15,000
individual frames of information on a
200 mm disc with access to any given
frame in 0.5 second. The new system
uses a single semiconductor-laser as
an optical source and a disc with
15,000 concentric grooves coated by a
thin film of highly sensitive recording
material. The disc is made of a plastic
substrate on which a recording layer of
sensitive tellurium suboxide film is
coated. The recording layer is a vapor
deposit of 15,000 concentric grooves of
2.5 micron pitch . Each groove is 0.8
micron wide and contains an address
signal that guides the laser beam for
stable recording and playback . While
the new material is sensitive enough to
permit the use of a semiconductor
laser, it also resists temperature and
humidity variations. Unlike conven
tional optical-disc recording systems,
the laser doe s not make any holes on
the disc surface. Rather, the recording
is made by changing the optical char
acteristics of the disc.

The video signals are modulated by
varying the intensity of the laser beam.
The optical recording material on the
disc absorbs the laser-beam energy and
its optical characteristics are changed
by the heat . The irradiated regions have
different reflectivity compared with
that of the non-laser-irradiated regions.
The signal for a single still picture is
recorded in a single groo ve on the
disc . During playback, the laser beam,
this time using less power than during
recording, is reflected from the disc and
reconverted into the original video
signal.

To retrie ve a single picture , a linear
motor drive s an optical head for a
rough search, and then the head pin
points the desired single frame using an
electronic tracking-system . Both mech
anisms are controlled bv II m;rrnr r -
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puter that permits fast image retrieval
within 0.5 seconds. Some 95 patents
are being applied for in Japan for this
new device, with 9 more patents being
appl ied for elsewhere.

High-speed videotape duplicator
The relatively high cost of pre

corded videotapes is caused at least in
part by the fact that duplication of tapes
is a real-time process. A two-hour
movie master-tape takes two hours to
copy and, while many " slave" copiers
can be fed from a single master-tape
player, the process is still quite time
consuming and expensive. Now, the
high-speed videotape printer shown in
Fig. 3 can duplicate two or four-hour
VHS video cassettes in less than four
minutes . The printer is fully automatic
and features a built-in IS-cassette feed
ing sys tem for continuous, unattended
tape duplication.

The tape-duplicating system consists
of a master-tape recorder and a separate
high-speed printer. The master-tape
recorder records mirror-image signal
patterns on a master tape in the usual
real-time. The master tape is then trans
ferred to the printer, which produces
copies at high speed by transferring the
signal patterns from the master tape
onto the blank "slave" tape. The
recording unit uses a direct-drive cylin
der and capstan for highest possible
tape-motion acc uracy.

The duplication method is known as
"video anhysteretic-transfer contac t
printing by bifilar tape -winding." In it,
the specially formulated, and very-high
ly-magnetized , master tape is brought
into contact with the blank "slave"
tape, both of which are moving at ex
tremely high speed. The master actually
imprints an image of itself on the
"slave" by magnet izing it directly with
the video and control signals. The
audio information is transferred by a
recording head when the tape is re
wound after the video and control sig
nals have been imprinted. The system
promises to lower the cost of pre
recorded VCR tapes in the future, and
just what effect that will have on public
acceptance of video disc formats (one
of whose chief arguments has been the
lower cost of software) is difficult to
pred ict .

Micro video systems
Nearly a year ago, Sony Corporation

demonstrated a mini-sized color video
camera that incorporated a tape-trans
port and all the electronics needed for a
single-piece, lightweight home video
taping system. At that time, officials of
the corporation estimated that the new
videotaping format would not be avail
able before 1985. In typical one-upman
ship not uncharacteristic of Japanese
electronic firms, a combination color

FIG. 3-THIS HIGH-SPEED videotape printer
can duplicate a two or four-hour VHS video cas
sette in less than four minutes.

FIG. 4-INTEGRATED CAMERA/VCR unit
weighs just 4.2 pounds. The cassette Is about
the same size as a standard audio cassette .

video-camera/recorder claimed to be
the smallest, lightest, and lowest in
power consumption of "any previously
proposed format" was demonstrated at
the Matsushita exhibit.

The system, shown in Fig. 4, uses a
solid state micro-video system in which
the camera portion uses a newly de
veloped single-chip CPD (Charge
Priming Device) image sensor which is
said to combine features of both MaS
and CCD image sensors; namely wide
dynamic range and low noise. Maxi
mum recording time would be two
hours using a new high-density "metal
evaporated" magnetic tape that is just 7
mm wide and is housed in a cassette
package that is a bit smaller than an
ordinary audio cassette. The unit is ex
tremely compact, measuring 7.8 by 4.7
by 2.6-inches and weighs only 4.2
pounds. Power consumption is just 4.2
watts .

This system, obviously a step ahead
of the Technicolor videotape format
that has been marketed for more than a
year, brings to at least six the number
of home videotape format s that are like
ly to coexist in the near future (Beta,
VHS, Philips, .Technicolor, Sony 's
future aII-in-one, and now, Matsushita's
single-piece camera/tape-mechanism
entry). Whether all of them can survive
is highly questionable, though at present
both Beta and VHS seem to be having
no difficulty in the marketplace and we
are told that Sony, for one, is having a

tough time turning out enough Betamax
machines to meet worldwide demand,
even though the Beta format is outsold
by first-place VHS machines by about
seven-to-three!

How would I look as a blonde?
.. .Or with a moustache, or beard , or

wearing hom-rimmed glasses, or with a
radically different hair style or. ..yes ...
even with a hairpiece? If you have ever
wondered about those or other matters
of style and appearance, imagine being
able to walk into a store, standing in
front of a video camera and watching
yourself being transformed by a new
hairstyle, a pair of glasses , or other
cosmetic changes.

Actually, Matsushita's new " Style
setter" TV system, far from being an
item in our future, is already is use in
beauty parlors in Japan. The system
works by taking a video picture of the
customer, freezing the image on a TV
monitor, and then superimposing
various hair styles, glasses, etc . over
the stationary image. The unit consists
of a compact video camera, a magnetic
sheet-memory recorder, and a video
image-synthesizer-the unit that super
imposes the changes over the original
image . The image recorded on the
sheet-memory recorder does not have
to match a predetermined posture since
the synthesizer adjusts superimposed
images to the recorded image by means
of a joystick-type control. The size and
shape, and even the color, of the
changes can be adjusted to fit the
contours of the subject's face .

Another use for the synthesizer has
been to provide police departments with
a more accurate means for creating
identification pictures of crime suspects .
Police artists can modify standard
identification-kit models to fit witnesses'
descriptions and create highly accurate
likenesses of suspects.

Largest projection-TV yet
Projection-TV screens have been

growing steadily larger as better and
brighter high-intensity CRT's are de
veloped, but unless you attend the
Summer '81 CES and the Matsushita
"show-within-the-show" you've prob
ably never seen anything as large as
their new high-brightness picture pro
jected on an 1114 by 8y2-[oot screen. The
system, designed for institutional use,
can be adapted for either front or rear
projection and includes a projector fea
turing a new l3-inch cathode-ray tube.
The system provides superb resolution
as well as a light output of 300 lumens.
The unit is contained in a floor or
ceiling-mountable box measuring about
42 inches wide by 34 inches deep by 23
inches high and weighing 230 pounds.
Depending upon the image-size desired,
projection distance can be as little as <0
3.8 yards (2.7 yards behind the screen if ~
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a mirror is used) or as much as 5.4
yard s.

Three 13-inch monochromatic CRT's
(red, green and blue) combine a newly
introduced bipotential-field electron
gun with a large main-focus lens, and
a decelerating-potential-field-type pre
focu sing len s. The system projects it s
image s through a magnifying lens onto
a flat plastic screen.

In tests, the system has been used at
hotels and in school auditoriums, with a
viewing angle as wide as that for normal
motion-picture viewing. Some uses en
visioned for the system include projec
tion of surgical operations for medical
clas ses, display of real-time data to
business or government executives,
and pre sentation of special events to
large audiences. The company has in
dicated that it plans to introduce the
system commercially into the United
States b y late 1982.

The ultimte sketch pad
Remember the little slate with the

lift-up plastic sheet that we all played
with and drew on when we were kids? I
was reminded of that toy when I saw
Matsushita' s Compu-Cassette audio/

sears catalog on videodisc
The Sears Summer 1981 catalog has

been put on videodisc for viewing in se
lected Sears stores and catalog-sales of
fices in the Washington, DC and Cincin
nati areas, as well as in about 1,000homes
that have compatible videodisc players
hooked to their TV sets.

SEARS SUMMER '81 CATALOG, electronic
style. It supplies all the infonnatlon of the
printed catalog-plus the added excitement of
motion and sound .

The experiment is an early part of a
study of electronic technology in catalog
selling. The viewer has the ordinary cata
log display, plus action and sound.
Shopping electronically is like playing a
TV game. The viewer is given an index ,
and can select the desired departments

FIG. 5-COMPUTER-GENERATED GRAPHICS
can be combined with single video frames on
this terminal. An ordinary cassette tape is used
to store the finished color images along with a
sound track.

visual communication system which
uses conventional stereo audio-cassette
tape s for recording sound and digitally
processed graphic information.

Video information is recorded digitally
on the right channel while analog audio
information is recorded on the left
channel. A one-hour cassette tape can
store approximately 200 pictures with
sound . The system includes a video
signal-processor, stereo cassette-deck,

or items by pushbutton. Most of the mer
chandise sections begin with a series of
"browsing" frames that quickly show all
the products offered in a given line . The
viewer can scan the assortment in
seconds, then reverse for a closer look at
any item .

Ordering is the same as ordering from a
catalog. The viewer taks down the order
ing informat ion displayed on the screen
and the videodisc catalog number, then
phones it in or takes it to the catalog
order desk .

Universal external interface of
DiscoVision players

SSM Microcomputer Products has de
veloped a microprocessor interface to
read-only video discs, which, with appro
pr iate supporting equipment, can give the
user possession of a vast library of infor
mation. This Universal External Interface
(UEI) is being made exclusively for Disco
Vision Associates, a joint project of IBM
and MCA. DiscoVision markets laser
based videodisc playback units.

In its " constant angular velocity" mode,
the DiscoVision player, has 54,000 tracks,
with one complete video frame stored per
track. The theoretical dig ital data storage
capacity is 50,000 megabytes per side.
That means that each side of a disc could
hold the equivalent of about 180300-page
books. When the player's " constant linear
velocity" mode is used, the capacity is
nearly double.

A typical setup would include the Uni
versal External Interface, a microcom
puter complete with keyboard and video
terminal , the DiscoVision player , and a TV
mon itor. That setup could offer faci lities

light pen and color monitor, with a key
board, remote control , and printer as
options. The video signal processor,
show n in Fig. 5, includes a controll er,
memory, interfaces, and a video-dis
play gene rator. Figures and illustra
tions are shot sequentially by a mono
chrome camera with th ree color-filters.
The video-image data is con verted to
digital form and stored on a floppy di sk
for editing and arranging. The system is
also capable of generating eight-color
graphics displays.

With the development of the ap
propriate soft ware it should find appli
cation as an information center, learning
aid , home amusement-center, or even as
an electronic magazine or textbook.

While the products in Matsushita's
"Technology Today" exhibit that we
have discussed were largely in the
video and TV fields, you should know
that there were equally impressive
products in such categories as audio,
business products, home appliances
(even a microwave oven that talks to its
user), component technology, medicine,
and manufacturing. Many of the prod
ucts of the future already exist in to
day's technology. R-E

equal to thoe that would be found in an
immense library, accessible within
seconds by microcomputer control. For
example, a doctor could refer immediate
ly to an amount of information equal to
that in the finest medical library. A stu
dent could have all of the text and refer
ence works that he or she could possibly
require for eight years of undergraduate
and graduate studies oh Ii single disc .
The videodisc, tied to a personal com
puter , could be a significant competitor
to the broadcast and wired network ser
vices in the distribution of inexpensive
mass information. It could also be the
ultimate system for computer-assisted in
struction and reference, since sound ,
video , and digital data can be mixed on a
single disc .

Computer-originated mail
system

RCA's Government Communications
Systems unit has been awarded a con
tract by the U.S. Postal Service to develop
and install an electronic computer-origi
nated mail system (E-COM).

The system will offer mailers high
speed delivery of notices, statements , and
other computer-originated items. Com
puter-generated messages will be trans
mitted from the mailers by domestic com
mon carriers to some 25 serving post of
fices around the nation. The system,
scheduled to be in operation by early next
year, will deliver a message anywhere in
the continental United States within two
days of its transmission to the appropriate
E-COM serving post office.

RCA will install equipment, develop
computer programs, train postal em
ployees , and provide init ial maintenance.
Cost of the contract is being negot iated.

R-E
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SCANNE s
Have you ever wondered what makes scanning.receivers so popular? Sophisticated
electronics and, perhaps more important, exciting listening are two good reasons.

ROBERT B. GROVE

cremental frequency assignments
throughout the VHF/UHF spectrum. In
today' s scanners the actual frequency
genera ted at any instant is determined
by a microprocessor.

But the microprocessor does more
than determine the listening frequency;
it also peaks the RF stages of the scan
ner automatically so that it will be
properly tuned no matter where the re
ceiver is listening . In the Bearcat Track
Tuning scheme, the peaking is done by
voltage -variable capacitors, also known
as varactors (see Fig. 3). The capaci
tance of a variable-voltage capacitor is
controlled by the voltage across it. To
change the capacitance in the tuned cir
cuit, a microprocessor regulates the
voltage acro ss the variable-voltage
capacitor, peaking the tuned circuit that
the capacitor is in.

Three years after the Teaberry scan
ner was to have been introduced an
other manufacturer, Tennelec, ac
tually released a programmable syn
thesized scanner. The Me moryScan
was a premature product, and did
not last long. Neither did the scan
ner entrie s from SBE/Linear Sys

tem s (Op tiscan) or JIL (model

How scanners work
Early crystal-controlled scanners

were relatively simple. Since their fre
quenc y ranges were limited, the factory
or the user merely peaked the receiver's
performance near the center of the
range to be monitored . Naturally, the re
ceiver' s sensitivity dropped off slightly
at the edges of those ranges, but the
units were still quite acceptable for
local listening .

The same technolog y is still used in
low-cost crystal scanners (see Fig. I) .

The first frequenc y-synthesized
scanner was developed by the Teaberry
Company. Its scanner, originally sched
uled for introdu ction in 1972, never
was released because of numerous
problems with the device . In the
Teaberry scheme, a single crystal
controlled master oscillator was used

for all allowable frequencies.
That master oscillator was a
combination of frequenc y di
viders, mixers , and multipliers
(see Fig. 2), That is the same
technique that is used today. The
master oscillator can generate an
almost infinite number of frequen
cies , each spaced to match the in-

IN TH E MID 1960'S, TUNEA BLE AND CRYS·
tal VHF receivers were quite common.
Some general-coverage shortwave re
ceivers covered the lower portion of
the VHF band as well. But in 1968, the
picture changed . An engineer named Al
Lovell had an idea: What if a series of
separate crystals could be switched
automatically allowing the receiver to
look for active channels? That idea lead
to the creation of the scanning receiver.

The first scanners
The basic scanner patents were as

signed to Lovell' s new company, Bear
cat. Electra, Bearcat' s parent company,
is understandably proud of the role
it has played in the industry since those
early days.

But its scanners are not the only
products on the market. Many early
entries, from such firms as Tennelec,
JIL, SBE , and others have come and
gone . Today, Regency and Radio
Shack are the two major contenders in
the race with Electra for scanner sales.
As we went to press, another company,
ComRadar Corporation, announced its
entry into the scanner market. All four
companies offer quality product s.
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sive scanner presently on the market . It
features Service Search, a specially
preprogrammed memory that searches
the spectrum by service (marine, fire,
police , etc.). A total of eleven factory
programmed SERVICE button s allow in
stant selection of hundreds of scanning
channels for a particular service with
out having to program discrete fre
quenci es manually into the scanner.
The Regenc y model K-400 has a similar
feature .

A new entry in the frequency-syn
thesized scanner field is the Fox RMP
10/60 from ComRadar Corporation
(Fig. 7). That receiver can be used as a
portable or mobile unit, or as a base
station.

Antennas
While scanner manufacturers nor

mally include a small plug-in antenna,
that type of antenna is not suitable for
receiving distant stations; an outdoor
antenna is recommended . But, because
large antennas also capture large
amounts of local signal, some problems
may result. One of those problems is
intermodulation, the appearance of the
same signal at several places within the
tuning range of the scanner. That prob
lem is different from image interference,
which will always be heard at a fre-

Frequency ranges
Typically, scanners cover frequency

ranges of 30-50, 144-174, and 420-512
MHz. Some of the newer models also
cover the 118-136 MHz aircraft band
and aircraft tower OMNI and VOR
transmissions. The Bearcat 5/800 crys
tal scanner covers the 800 MHz " micro
wave mobile" band.

I
o CRYSTAL(S}

I

and even Electra itself, reduced the
Bearcat /O/' s lead.

State of the art
Modem scanners have come a long

way since the early days. Regency's
first real programmable , the model
ACT-T-16K Touch , has been replaced
by the model K-/OO, model K400,
model K-500 (shown in Fig. 4), Digital
Flight Scan, and model M-lOO.

Radio Shack has replaced their classic
PRO-2001 with two newer models, the
PRO-2002 and PRO-2008 (shown in
Fig. 5).

The largest selection of new pro
grammables has come from Electra.
The Bearcat 250 , Bearcat 211, Bearcat
220, Bearcat 300, and Bearcar 160 have
all appe ared on the market within three
years. Electra recently introduced a
fully synthesized, hand-held scanner,
the Bearcat 100.

The Bearcat 300 is the most expen-

AG . 2-THE MASTER OSCILLATOR, a combina
tion of frequency dividers, rnultlptlers, and
mixers operating under microprocessor con
trol, can generate a wide range of frequencies.

b

-+-~ OSCILLATOR

FIG. 3-A TUNED CIRCUIT (shown in a) can be voltage-tuned using voltage-variable capacito rs
(varactors) as shown in b. In today's synthesized scanners, the varactors are controlled by a micro
processor (c).

FIG. 1-SIMPLIFIED BLOCK DIAGRAM of a crystal-controlled receiver. The operating frequency is
determined by the reson ant frequency of a replaceable quartz crystal.

FREQUENCY LISTS AND
SCANNER CLUBS

SX-/OO) .
Regency ' s first programmable scan

ner, the Whamo-/O, proved to be
awkward to use with its frequency
combs, and bulky when combined with
its accessory control unit. It was also
very expensive .

The first programmable scanner to
enjoy widespread acceptance was
Electra 's Bearcat 101, even though
initial units had problems like overheat
ing, and sometimes "lost" programmed
channels stored in memory. But the
rapid introduction of compet itive re
ceivers from Radio Shack, Regency,

Owning a scanner is the first
step. Knowing where to listen is the
next. Hobby-radio stores are-excel
lent sources for local frequency
lists. For more extensive list ings ,
several excellent publications are
available.

For hobbyists who enjoy listening
primarily to public safety communi
cations, Gene Hughes ' Police Call
Radio Directory is hard to beat. It is
regionalized by state and costs
$5.95 from Radio Shack, or is avail
able directly from the publisher,
Hollins Radio Data, P.O. Box 35002,
Los Angeles, CA 90035.

Handler Enterprises offers the
Radio Communications Guide, con
centrating on shortwave frequencies
but featuring VHF/UHF listings as
well. It costs $6.95 and is available
from Handler Enterprises, P.O. Box
48, Deerfield, IL 60015.

Tom Kneitel's Top Secret Registry
of U.S. Government Radio Fre
quencies is available for $4.95 from
CRB Research , P.O. Box 56, Com
mack, NY 11725. Only VHF and
UHF frequencies are listed.

The new Betty Bearcat Frequency
Directory is available in two edi
tions : Eastern and Western United
States. Either costs $12.95. It lists
public safety , government, and
transportation frequencies. It's
available from the Scanner Asso
ciation of North America, Suite
1212, 101 East Wacker Drive, Chi
cago, IL 60601.

Among hobby scanner clubs,
two organizations stand out. The
Radio Communications Monitoring
Association is a truly professional
organization, and its monthly
magazine shows it. Send for a free
sample copy by writing: RCMA,
P.O. Box 4563, Anaheim, CA 92803.

A hobby-scanner users club ,
SCAN, publishes Scanning Today.
Loosely sponsored by the Electra
Company, its magazine is published
bi-monthly and features articles of
interest to scanner listeners. For
more information, write to: Scanner
Association of North America, Suite
1212, 101 East Wacker Drive. , Chi
cago, IL 60601.
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FIG. 4-THE TOUCH K500 from Regency uses a touch-sensitive keypad instead of conventional
pushbuttons.
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In conclusion
The scanner is a fascinating instru

ment. It features electronic sophistica
tion hardly dreamed of ten years ago.
Advances made possible by the space
program, and the CB boom let home
hobb yists tune in to a world of excite
ment. What does the future hold in
sto re? We can only guess, but until
then , take your pick from some of the
finest consumer technology avail
~k . ~E

elude the law while committ ing a crime.
For that reason, some agencies use
scramblers to encode their transmis
sions . A few manufacturers sell de
coders that defeat the most common
form of scrambling: speec h invers ion.
Adverti sement s for the decoders fre
quentl y appear in various hobby radio
magazine s.

Because of the ready availability of
those decoders, some agencies have
switched to more sophisticated voice
encoding techniques . One of those,
Motorola ' s DVP (Digital Voice Protec
tion) is said by the manufacturer to be
virtu ally unbreakable . Will consumer
technology eventuall y break the un
breakable code? Only time will tell.

Where to listen
A great deal of exciting listening is

waiting for you out there; all you need
to know is where to look! Low band
(30-50 MHz) is used primarily for wide
area coverage . Military training ex
ercises, National Guard units, State
Police systems, and construction and
freight companies are among the things
that can be heard in this portion of the
spectrum.

High band (151-174MHz) is the most
congested part of the VHF/UHF-spec
trum. Mobile telephone, busine ss, and
public safety communications dominate
the first II MHz, while 162-174 MHz is
used almost exclusively by the Federal
Government.

The UHF band (450-512 MHz) is
used mostly in metropolitan areas
where high-band congestion poses a
problem to new radio systems. Assign
ment s in the UHF band are very sys
tematic . Repeaters , high-powered trans
mitte rs that rebroadcast weak signals
received from mobile and portable units,
are found eithe r 5 MHz lower than the
original signal (between 450-470MHz),
or 3 MHz lower (between 47()"'512 MHz).

Table 1 is a listing of serv ices and the
frequency ranges (in MHz) in which
you' re most likely to find them . You
should note that the ranges given are
approximate .

In addition to the frequency ranges
given in the table , police, fire, and
medical ass ignments are shared through
out the following UHF frequency
ranges: 470.3-47\.2,473 .3-474.2,488.3
489.2, 491.3-492.2, and 494.3-494.4 MHz.

Ham
144-148
420-450

be reduced by turning a directional
beam antenna away from the interfering
signal.

Scrambled transmissions
Many law enforcement agencies are

very concerned about the number of
peo ple who are eavesdropping on their
sensitive messages. While the vast
majority of listeners are merely curious,
there are some who use scanners to

FIG. 6-THIS COMPACT SCANNER, for the Fox
BMP 10/60 from ComRadar Corporation, fea
tures 60 pre-programmed frequencies.

TABLE 1
(Frequencies in MHz)

Police Fire Medical Fed. Gov't. Marine Mobile Tel.
37 .02-37.42 33.42-34.0 33.0-33.1 30.0-30 .56 156.25-157.4 35.26-35 .7

39.0-39.98 46 .08-46.5 37.9-38 .0 32.0-33.0 161.6-162.0 43.26-43.7
42 .0-42.94 154.0-154 .5 47 .0-47.65 34.0-35 .0 152.0-152.2

44 .62-46.02 159.0-159.2 49.6-50.0 36.0-37.0 152.51-152 .81
154 .65-156.0 453 .0-454 .0 151.0-151 .13 38.0-39.0 158.49-158.67
453 .0-454.0 458.0-459.0 155.16-155.4 40.0-42.0 454.0-455.0
458 .0-459.0 156.0-156.25 138-144 459.0-460.0
460 .0-460 .5 462 .9-463.2 148.0-150.8
465 .0-465 .5 162.025-173.2

173.4-174.0
406 .0-420.0
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quency that is twice the intermed iate
freq uency of the receiver away from
the carrier freq uency. This sounds con
fusing at first, but it is easy to calculate .
For example, Regency and Radio
Shack receivers typical ly have an IF of
10.7 MHz; twice that is 2 \.4 MHz. If a
very strong mobile telep hone signal is
heard at 152.54 MHz, chances are a
weaker image signal will also be present
at 173.94 MHz (152.54+ 2\.4 = 173.94).

Image interference can sometimes be
used to receive frequencies that are be
low the normal range of the scanner;
the signals will be much weake r, but
they will be there nonetheless. For ex
ample, some early programmables
would not tune all the way down to 144
MHz , the low end of the two-meter
amateur band , but images of two meter
signals could be copied near 165-166
MHz if the signals were stro ng enough.

In some cases intennodulation may

FIG. 5--REALISTIC MODEL PRO·2008 is a six
band . frequency synthesized, programmable
scan ner.
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Give your car a distinctive sound with this musical "accessory."
It should take you less than an hour to assemble.
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Part 2 WE WERE EXAMINING
how tone s were gen

erated by the musical hom when we
stopped last month. Now we'll finish up.

Whenever a match is found between
the output from IC8 and the output from
IC9, then IC6 and IC7 are reset at the
frequenc y of the note called for by IC8,
until the input to IC8 change s. The
greater the number of counts IC6 and
IC7 produce before reaching the IC8
IC9 matching-address , the longer the
time period for each reset cycle, and
therefore the lower the frequency of the
note that is produced.

Let's use some actual numbers to il
lust rate thi s. Suppose IC3 is adjusted by
R5 to pulse at 87560 Hz. To produ ce a
220-Hz musical note , " A, " binary code
0011 (decimal 3), at add ress 199of IC9,
is used. Each second IC3 counts up to
that memory location 440 times (87560/
199=440). Each time location 199 is
reached, a 0011 output appe ars at the
"B" input ofICIO. With the " A" input
to IC 10 also 00 11 , a pulse appears at
ICIO output-pin 6---in this case, at the

rate of 440 times per second. This is
converted to a square wave with a fre
quency of 440/2, or 220 Hz , by flip-flop
ICll -b, and thi s is the frequency fed to
the amplifier.

Using the same IC3 pulse rate , if the
musical note "E" (decimal 7) were spe
cified by IC8, then address 133 of IC9
would contain the matching binary code
(see Fig. 6) and would cau se ICIO to
output pulses at the rate of 658.35 per
second (87560/133= 658.35). That would
be divided in half by ICll-b to 329.18,
very close to the ideal 329.63-Hz fre
quency of "E-above-middle-C." Figure
6 shows all the musical note s pro
grammed in IC9 by location, along with
the decimal code notation used in Fig. I.
(Figures I and 6 appeared in last
month's issue .)

The 7473 dual J-K flip-flop, IC I l , re
quires a little ex planation. Input K of
IC II -a is connected to Vcc - Since J is
low . Q is low. Whenever input J goes
high (bec au se of an output pulse from
IC 10), the next time the clock pulse
from pin 3 of IC3 goes low, the Q output

(pin 12) of ICII-a goes high and resets
IC6 and IC7. That stretches the length of
the reset pulse to equal the duration of
the clock period of IC3, making it wide
enough to be recognized by IC II-b. The
resetting routine may occur hundreds of
time s per second , depending on the set
tings of R I and R5, and on the note and
du ration cal led for by the song PROM.

With both J and K inputs tied to a
positive voltage, ICll-b is used as a tog
gle flip-flop. Every time the Q output of
IC ll -a goes low, it clock s ICll-b and
cau ses the ICll-b Q output, at pin 9, to
change state . The result is a square
wave output from ICll-b equal in fre
quency to one-half the IC10 pulse fre
quenc y. The squaring of the IClO pulses
results in a sound more closely re
sembling that produced by a sine wave.

Positive halves of the square wave
from pin 9 ofICll-b pass through drop
ping resistor R8 and isolation diode 01
to bias NPN tran sistor Q I into conduc
tion . That path now provides, through
R9, the forwa rd base-bias for power
transistor Q2 to conduct heavily,
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FIG. 7-PATT ERN FOR FOIL SIDE of double-sided PC boa rd. See Parts Ust for availabili ty of ready-to
go boards if you don't want to make your own.
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FIG. 8--COMPONENT-SIDE fall pattern. Both sides of the board must be in perfect register. Holes
should be plated-through.

passing current through the speaker
coil. Resistor RIO is a 2-watt series cur
rent -limiting resistor which must be
used with speakers rated at less than 10
watt s , as shown in Table I.

A five-volt regulator, IC12, is pro
tected from reverse-voltage s by diode
02 . Its output is filtered by C6. Switch

S I is used to operate the hom .
A song can be played in different keys

as each note is not " locked-into" a
specific frequency. In a musical scale
each note bears a fixed mathematical
relationship to every other note . You
can vary the freque ncy of the notes
as long as all the note s maintain the same

relat ionship . PROM IC9 establishes that
relationship , so you can vary song- ~
speed with R I and change the pitch ~

(key) by adjusting R5. ~

One final note : When IC8 is pro- ~

grammed for " silence" (binary 0000) it JJ

actually causes " matching' at an ultra- ~

sonic frequency with the first addre ss in ~
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Checkout
You should test the unit before pack

aging it up. Solder short leads (bare
wires clipped from resistors after solder
ing them to the board, for example) to
the PC-board pads that will connect to
the two potentiometers, the switch, the
power supply, and the speaker. Use alli
gator-clip leads to make the test connec
tion s from them to the outboard compo
nent s. When connecting the potenti
ometers. the center and left terminals
(looking at the front of the potentiome
ters) are the active ones. The right termi
nal can be left unconnected or wired to
the center termin al. as you wish- it
make s no difference electricall y. The

continued on page 100

small flat disc capacitors and then the
larger one . Be careful when you install
the two electrolytic capacitors; they are
different values andalsomust be ori
ented correctly.

Transistor Q2 and voltage regulator
IC12 look alike-s-don't mix them up!
IC 12 is clearl y marked "LM309 or
LM340", but Q2 may have numbers
other than "2N301" (such as SP-2540.)
Put each onein the proper location and
secure it to the printed-circuit board
with 6-32 hardware . Now insert and sol
derthe small transistor, Q 1.

You can either program the two
PROM' s, IC8 and IC9 (N82S129' s or
74S28Ts) yourself (see the "Inexpen
sive PROM Programmer" in the Febru
ary 1981 issue of Radio-Electronics), us
ing the information provided last month
in Figs. 3 and 6, or obtain them pre-pro
grammed from the source indicated in
the Part s List.

Insert the Ie's into their sockets , be
ing careful that the notched or indented
(pin- I) end s are oriented as shown in
Fig. 9.

The finished board should look like
the one in Fig. 10.

AG. 1Q-COMPONENTSSURROUNDINGBOARD
can be mounted along with it in plasti c case
und er the dashboard. The speaker or hom, of
cou rse, is located behind car's front grille.

sn SPEAKER
OR lOW HORN

FIG.~E CERTAIN that diode and capacitor polarities are correct. Packages for IC12 and Q2 are
nearly identical-<lo not confuse one for the other.

the resistors first ; be very careful to get
the right values in the prope r location s,
as shown in the part s-placement dia
gram (Figure 9). Install all the IC sockets
next , being careful not to install 14-pin
sockets in 16-pin locations! Bend down
the comer pins of each socket on the
unde rside of the board to hold the
socket firmly in place before soldering.
Now install the two diodes (watch the
polarity-the banded ends should point
toward IC 12). Next install the three

NOTE: The following are available from
PPG Electronics, Dept. RE, 14663 Lanark
St., Van Nuys, CA 91402: Complete kit
Including PC board and all parts except
case and ica (No. 1082), $39.95; PC board
only (No. 782), $11.95; IC9 tone PROM
(PPG-Q), $6.95; 1C8 song PROM ("Cues
racha" : PPG-1, " Dixie" : PPG-2, " Charge" :
PPG-3), $6.95 each; 2N301 output tran
sistor, $1.99. Add $2.00 shipping & han
dling for orders within U.S. CA residents
please add 6% tax .

PARTS LIST
IC12- LM309K, LM340K or 7805K 5-volt

regulator
Ql-2N3904 or sim ilar
Q2-2N301
01 , 02-1N4003, 200 PIV
51-N.O. momentary pushbutton switch
Miscellaneous: PC board , 8-ohm speaker

or horn, IC sockets, hardware , etc.

RESISTOR
(Rl0)

390h ms
27 ohms
t s ohrns
s ohrne
none

SPEAKER
RATING
.25 watt
.5 watt

1 watt
5watts

10 watts

Res istors Y4-watt, 5% unless
otherwise specified

R1- 100,000 ohms, potentiometer
R2, R7-10,OOO ohms
R3-1000 ohms
R4-1 00,000 ohms
R5-500 ohm s, potent iometer
R6, R9--100ohms
R8-330ohms
RlO-see Table 1
Capacitors
Cl ·-1 pF, electrolyt ic
C2, C4, C5-0.01 pF, cerami c disc
C3-D.l pF, ceramic disc
C6-10 pF, electrolytic
semiconductors
IC1-IC3-555 ti mer
IC4- IC7- 7493 4-bit binary counter
IC8, IC9--N825 129 or equi valent 256 x 4

b it PROM (see below)
ICl0-7485 4-bit magnitude comparator
ICll-7473 dual JK master/slave flip-f lop

Note-If a speake r rated at less than 10
w atts is used. a curre nt- limi tin g 2-watt
resistor mu st be used in series with the
speaker.

TABLE 1

[C9, whic h also is binary 0000. This
causes slightly more current than might
beexpected to be drawn from the bat
tery, due to the high-speed saturation
effects of Q I and Q2 (fast tum-on and
slow tum-off).

Construction
You can build this project on con

struction board, or use the double-sided
printed circuit board layouts shown in
Figs . 7 and 8. However, if you make
your own board s you must be very care 
ful to have good registration between
the top and bottom surfaces. Further
more, unles s you are able to plate
through the holes after drilling, you will
have to solder each component on both
sides of the board, since many circuit
paths depend on continuity through the
board!

Frankly, the double- sided, plated
through PC board offered for this
project (see Part s List in last month 's
issue) is the most practical way to go. A
part s kit , including sockets for all IC's
and the tone PROM, but not including
case , is also ava ilable. .

Assembly should take less than an
hour, and requires no special tech
niques. Use a small-tip 25-45 watt sol
dering iron and good rosin-core solder.
All parts.are mounted on the component
side of the board . Insert and solder all
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Part 2 ALTHOUGH YOUR 8
Ball antenna is start

ing to look like the finished product,
we' ll finish the lattice and install the
screen.

Before installing the adjustment bolts
in the ends of the two outermost vertical
strips. cut a piece 0[3/4 X2-inch strip long
enough to reach across the comer ad
ju stment bolts . Drill a hole at each end
to match the position and size of the
adjustment bolts and install as shown in
Fig. 10.

Cut another piece of 3/4x2-inch strip
to fit cross the comer in between the
vert ical strips and install it across the
comer between the vertical strips. It
must be on top of the first diagonal
comer strip and underneath the hori
zontal strips as shown in Fig. II . Finish
across the comers and down the sides
with 3/4x2-inch filler strips cut from
scrap and installed as shown in Figs. 12
and 13 respectively. Those filler strips
are neces sary in order to do a good job
of stretching the screen. Attach all short
pieces with brass wood screws . Trim off
the excess ends of the strips with a saw
and tighten all of the adjustment bolts.
That completes the frame and lattice ,
and the assembly should look like Fig. 4.

SATELLITE
TV

IITEIII

In this part, we'll complete
the assembly of the basic

8-Ball antenna and begin to
get it ready for mounting.

H.D. McCULLOUGH

Installing the'screen
Study the assembled frame from all

angles. making sure that its curves are
uniform. Be sure that all adjustment
bolts are secure.

Up to now. we have not needed to do
any prec ision assemb ly. However, the
screen must be installed properly (mean
ing good and tight). If possible. move
the antenna close to the spot where it
will be located before beginning.

Start rolling out the first run of screen
so one edge is on the middle horizontal
strip of the latt ice (Fig. 14). The screen is
26 inches wide . That allows for a good
ove rlap as the screen runs repeat every
24 inches. There are six runs of 12 feet
eac h-requiring a total of 72 feet of
material.

Align the screen so that one overlap
falls on the middle horizontal strip and
another overlap falls on the third strip
up (all overlaps should be equal). Leave
equal overhangs at the ends. Use 1/4-inch'
or 3/s-inch long rustproof staples
whichever works best in your staple
gun. The staples should drive into the
wood far enough to hold the screen
snugly- without going in far enough to
cut the screen. Start with four or five
staples in the center of the antenna at
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FIG. 1o--A PIECE of ~4x2-inch stock, long
enough to reach across the comer bolts, is in
stalled in each corner as shown.

FIG. 11-ANOTHER PIECE OF ~4x2-inch stock,
cut to fit between the vertical strips, is insta lled
on top of the first so it is even with the vertical
strips.

FIG. 12-MITERED STRIPS, cut from ~4 x 2 scrap,
are fitted between the ends of the horizontal
strips so that the frame edge is level for attach
ing the screen.

one edge of the screen (Fig. 15). Pull
tightly straight across and staple the
other side as shown in Fig. 16.Now, put
three or four staples into each of the two
strips in between.

Go to one end of the screen and pull it
tight enough to cause it to "stretch"
straight across from center to the edge.
Don't pull the screen too tight-that will
make it pucker near the middle! Again,
staple one edge first, then stretch the
screen tightly and staple the other cor
ner. Now, pull the screen toward you
hard enough so it has uniform tension
and add several staples across the end
of the screen (see Fig. 17).

Halfway between one end and the
middle ofthe screen run, pull the far side

(/) of the screen away from you a bit (114 to
~ 3/s-inch is OK), . and put in four or five
~ staples. Pull the screen tight and add
~ four or five staples directly across from
~ those you just put in. Now, staple the
uJ screen to the strips in between.
6 Move to a point halfway between two
~ previously stap led points, put a staple in
a: one edge, and then pull the screen di-
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FIG. 13-SHORT PIECES of ~4x2 are cut to fit
between the ends of the horizontal ribs in the
latt ice. They also provide an even surface for
attaching the reflector screen. Brass screws
hold each piece in place .

-
FIG. 14-START COVERING THE FRAME by
ro lli ng out the screen in a strip with one edge
overlapping the center horizontal lattice strip.

FIG. 15-KEEP TENSION ON THE SCREEN as
you place the staples until you have tacked all
aro und the edges. When working wit h the first
strip of mesh you will have to stand between
slats in the lattice.

rectly across from that staple and add
another staple. Continue until the entire
run of the screen has been stapled in
place . Don't skimp, use one staple
every three inches near each side of
each wood strip . Figure 18 shows one
run of screen firmly stapled in place .

Install the remaining five runs of
screen the same way.

Next we'll show you how to cut and
install the rear legs and braces. We
recommend that you don't do that part
of the construction at this time since
the length of the rear legs depends on
your location relative to the location of
the satellite(s) you wish to receive.
(Complete information on how to aim
the antenna will be given next month
and you'll be able to proceed then.) For
now, put the antenna up on blocks so it
doesn't warp.

Figure 19 shows the legs and braces
that support the antenna. Prepare rear
legs RL 1 and RL2 by attaching rear-leg
extensions RLX to get the desired tilt
angle. If you are not working with a kit,

FIG. 16--AFTER STAPLING ONE EDGE, keep
the screen taut and staple the point directly
across from the first.

FIG. 17-PULL THE ENDS tight enough to keep
th e screen straight from center to edge. But,
don't pUll too tight-the screen may pucker in
the midd le.

i

FIG. 18-0NE STRIP OF SCREEN completely
anchored in place. When you've finished there
will be one stap le about every three inches:

you'll have to drill holes in VR2, VR4,
RLl, RL2, and leg extensions RLX.
Drill four holes in VR2 and VR4 (see
Fig. 20-a). Above the center line, drill
holes at 4 inches and 48 inches. Below
center, drill holes at 48 inches and 68
inches. In RLl and RL2 drill holes 1
and 48 inches from the top end and 1, 3,
and 5 inches from the bottom (see Fig.
20-b). Use special care in spotting the
holes drilled and remember that you
will have right- and left-hand members.
Drill \4-inch holes 2 inches apart along
the length of RLX. Drill holes in braces
B6 \4 inch apart for 12 inches from one
end.

The tilt angle and base pad dimen
sions (see Table 1) are determined by
your longitude and latitude, and the
satellite(s) that you want to receive.
That will be covered in detail next
month.

Move the antenna off the support
blocks and place two short 2x4's (or
blocks) under the BF base across the
bottom of the antenna to prevent bend
ing the bottom row of adjustment bolts.
Raise the top of the antenna three or



HOW THE 8-BALL GOT ITS SHAPE
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pointing up toward the center of
the antenna.)

For elevation-look angles of over
30 degrees, the feed horn must be
mounted higher off the ground be
cause you shouldn 't have more
than 15 degrees difference between
the satell ite look-angle and the
pointing angle of the dish. Figures
4-b and 4-c show how the feed horn
height must be increased as the ele
vation look angle inc reases. In
those cases , the tilt-back angle is
15 degrees less than the look
angle. R-E

FIG. 4
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spherical antenna and a true para
bolic antenna is only about 1/ 4 inch
(about 0.025 wavelength at 4GHz).
and that much difference only oc 
curs at the extreme edges of the
antenna. The difference is much
less at most points on the reflector
surface.

There are , however. several prac 
tical advantages to the spherical re
flector. One is that it can be easily
checked for accuracy using a sim
ple so-toot radius-w ire . Remember
all points on the surface are the
same distance from the radius
point. Another advantage is that,
be ing spherical , the curve is the
same allover the dish. That means ,
that for the amount of curvature in
the 8-Ball , it will function with good
efficiency even if it is aimed to a
po int as much as 15 degrees either
side of the exact location of the
satell ite (or up to 20 degrees in most
areas of the U.S.). Thus the spheri
cal dish can be used to receive sig 
nals from more than one satellite at
a time, so long as the difference be
tween the look-angles of the two (or
more) satellites is less than about 30
degrees-althou gh the difference
in look-ang les can be as much as
40 degrees in areas wi th strong sig
nal levels.

A very useful advantage of this
antenna is the fact that the reflector
can be mounted in a fixed position
and all satellites with look angles up
to 15-20 degrees on either side of
the bore-sight direction can be re
ceived simply by moving the feed
horn to the proper focus point. Th is
is shown in Fig . 3. Use two or more
LNA/feed horns if you would like to
receive two or more satell ites
simultaneously.

Still another advantage of the
spherical reflector is that for eleva
tion look angles of 30° or less, if you
t ilt the 8-Ball back from the vertical
an amount equal to half the look
angle, the focal point will be level
with the center of the dish or about
six feet off the ground (Fig . 4-a).
That is a convenient height for the
feed horn-particularly if you plan
to shift the feed horn about to re
ceive several satell ites. (If it is
necessary to have the feed horn
lower than the center of the dish ,
you must cover the opening with
someth ing to keep the rain out be
cause in that position, the horn is

x

I ... TOSIGNAL SOURCE

I
C

depth of the 8-Ball reflector is about
71/ 4 inches (7.27347 inches, to be
exact), On the other hand , if a 12
foot parabolic antenna were built
w ith a 15-foot focal length, it would
be 7.2 inches deep . Thus, the dif
ference between the surface of the

FIG. 1

y2 = 4FX

FIG. 2

The reflector most often used in
TVRO (TV Receive-Only) antennas
is shaped like a parabola as shown
in Fig . 1. Its des ign is based on the

equation y2=4fx where f is the dis
tance from the center of the anten
na to the focal po int. A characteris
t ic of the parabolic shape is that all
signals from far away will be reflect
ed to the focal plaint. This assumes
that the antenna is po inted exactly
toward (bore-sighted at) the signill
source.

A second characterist ic of the
parabola is that the distance trav
eled from point A to point B to point
F is the same as the distance from C
to 0 to F and from 0 to E to F; with
po ints A, C, and 0 lying on a line
parallel to the Y ax is. In that case, all
signals reaching the focal point are
in phase with each other and add
together, no matter what part of the
dish they are reflected from .

A horn is generally used to couple
the signal at the focal point to the
LNA waveguide. Its size is selected
to match the FlO ratio (focal length:
diameter) of the reflector. Most
TVRO antennas have a FlO ratio in
the range of 0.3 to 0.5. A 12-foot
parabola with a 0.4 FlO rat io would
be about 221/ 2 inches deep .

The reflector surface of the 8-Ball
is sptiericet rather than parabolic. It
is like a tz-toot-square section cut
from the surface of a sphere (ball )
60 feet in diameter (see Fig . 2). The

I
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I
I

I
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FIG. 19-THE REAR LEGS and the braces set the tilt of the reflector surface. Tilt is adjusted by
lengthening or shortening the rear legs .

FIG. 21- THE TOP END OF THE ANTENNA is
raised three to fou r feet off the ground so rear
legs RL1 and RL2 can be attached. Put small
blocks under the lower end to protect the comer
adjustment bolts.

four feet off the ground and attac h rear
legs RLI and RL2·as shown in Fig. 21.

Raise the antenna into place. The
rear legs will slide into place. BE VERY
CAREFUL when raising or moving the
antenna until it is secured on the base
pads. It can twist out of shape if one
side is lifted more than the other. That
can cause the scree n to stre tch and be
come loose. NEVER stan d the antenna
up until you are prepared to anchor it
securely. It will blow over if the wind
speed is 20 to 30 mph from the rear.

Install braces B3, B4, B5, B6, B7, B8,
and BR in the order listed (see Figs. 19
and 22). The antenna is now complete
and ready to be placed on the base pads.

b

FIG. 2(}-DRILL HOLES in VR2 and VR4 as shown in a. The holes in RL1 and RL2 are dri lled as shown
in b .
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That finishe s the assem bly of the
basic 8-Ball antenna. Next month we'll
show you how to find the satellites that
you 're interested in, pour the concrete
basep ads, mount the antenna, and ad
ju st the reflector for best recept ion.R-E

;

FIG. 22-REAR VIEW of the 12-foot 8-8a ll an
tenna. All of the rear-support members are
clearly v isible.

8' 2"
8' 1"
8' 0"
7' 11"
7' 10"
7' 9"
7' 8"
7' 6"
7' 4"

Base Pad Dimensions
(A) (B)

7 ' 0"
6 ' 11"
6' 9"
6' 6"
6 ' 4"
6' 2"
6 ' 0"
5" 11"
5' 9"

TABLE 1

11 ' 7"
11' 4"
11 ' 1"
10' 7"
10' 1"
9' 7"
9 ' 1"
8 ' 7"
8' 0"

RL
Length

6
8

10
13
17
21
26
31
37

Antenna Tilt
Angle (Degrees)
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Higher and higher frequencies require better and more efficient microwave generators.
These devices represent the current state-of-the-art.

JOSEPH J. CARR

Part 3 AS WE SAW LAST

month. RCA success
fully developed a higher efficiency
microwave generator in 1%7. But there
was some disagreement on how RCA's
TRAPAIT worked.

Cornell University physicists offered
a somewhat different explanation of the
high efficiencies observed. The Cornell
theory maintained that avalanche
resonance pumping was the responsible
mechanism, so advanced the acronym
ARP. The Bell Labs view seems to
have prevailed. The difficulty in deter
mining the proper theory of operation
caused a two-year delay between the
first observations of the TRAPAIT
mode and the explanation of how it
worked. Part of the problem is that
TRAPAIT operation is not amenable
to small-signal analysis, so the correct
theory had to be worked out somewhat
more laboriously than would have
otherwise been possible.

It has been demonstrated that
ordinary PN junction diodes (silicon)
can be made to oscillate in the
TRAPAIT mode. It is, however, rather
tricky to adju st such circuits, so they
do not find much application. Most
commercial TRAPAIT devices use the
p +-11-11 + structure of the single-drift
IMPAIT. A typical TRAP ATT device
is shown in Fig. l6-a.

The structure of the TRAPATT de
vice is very similar to that of the

IMPAIT. In fact , some TRAPATT de
vices will oscillate in either the
TRAPAIT or the IMPATT modes, de
pending upon the bias and other circuit
conditions. It is noted that numerous
TRAPAIT oscillators actually start out
in the IMPAIT mode for a few nano
seconds after tum-on, and then convert
to the TRAPAIT mode when certain
circuit conditions are satisfied. To
make the device switch from the
IMPAIT to the TRAPATf mode, we
need to drive it hard with a current

LENGTH

b

FIG. 16-TYPICAL TRAPATT device uses the
p+-n-n+ structure of the slngle-drift IMPATT.
Electric-field distribution In the region Is shown
In b.

pulse . Since the risetime of that pulse
must be very short , it is usual to use the
IMPAIT mode to generate the pulses .
(It is very difficult to obtain the rise
times needed with external circuitry .)

What is a trapped plasma (the
"TRAP" in "TRAPATT" ), and how
ever there is a large density of charge
carriers (holes and electrons) present.
If the electric field in that region is very
low , then the plasma is said to be
trapped, i.e. , it takes a long time to
sweep carriers out of the region under
the influence of the electric field. The
carrier velocity is considerably lower
than the saturation velocity .

Figure l6-b shows the electric-field
distribution within the n-region. The
device is biased to just punch-through;
i.e., the depletion zone reache s through
the entire length of the n-region, but is
biased at a point less than the avalanche
voltage Vz- The slope of the electric
field (Fig. l6-b) is dependent upon the
charge density. Because we are op
erating in the punch-through region,
there will be no free charge-carriers
pre sent.

If we excite the TRAPATT diode (IJ

with a large , fast-risetime current pulse, m
i)

10 , then we will observe a point in the n1
constant-bias field VB move as an ava- s::
lanche shock front. We find that the ~

velocity of that shock front can be JJ

faster than the saturated velocity of the <0
holes and electrons , a phenomenon that ~
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which avalanching will occur. Devices
that use that phenomenon are called
BARITT (BARrier Injection Transit
Time) osci llators .

Suppose tha t a BARITT device is
biased with a DC potent ial close to the
potential required for punch-through
operation. Further suppose that the de
vice is operated in para llel with a
resonant tank circuit (as was done in
our discussion of the Gunn device
earlier) . No ise pulses will ring the tank
circ uit and cause an RF alternati ng
pote ntial to appear acro ss the diode
that will add algebraically with the bias
potential (Fig. 21-a). When the total
bias exceeds the punch-through po
tential on positive excursions of the RF
waveform, a sharp current-pulse is in
jected (Fig. 21-b). During the period
when the injected current is peaking,
the term inal curren t (from the DC bias)
is added to it , causing a rever sal of the
current direction for that period (Fig.

contin lied on page 93

FIG. 21-IF A BARm DEVICE Is operated In
parall el with a resonant tank circuit, noise pulses
will ring the tank circuit and cause an RF al
ternating potential to appear across the diode
as shown in d.

Vp VB-

FIG; 2~URRENT INCREASES rapidly In the
BARm device as the carriers are swept across
the n-region.

SARITT devices
Cons ider the p t-n-p r structure shown

in Fig. 19. That device contains a pair
of back-to-back junctions. One of those
junctions will be slightly forward 
biased , while the other junction is
slightly reverse-biased. The flow of
current under cond itions when the bias
voltage is less than the punch -thro ugh
voltage will be limited by the ordinary
leakage current of the reverse-biased
junction. If the bias is increa sed to the
point where the device is operated in
the punch-through mode , then the de
pletion region exists acro ss the entire
n-region until it reaches the forward 
biased junction. That will cause all of
the carriers (holes) at the forward-biased
junction to be swept across the n-region,
cau sing the current to increase rapidly
as shown in Fig. 20. That current can
be used in a microwave oscillator pro
vided that the field is large enough to
make the hole s drift across the n-region
at the satura ted velocit y and the volt
age applied is kept below the point at

the device is operating in the IMPATT
mode . But the TRAPATT mode will
build up in a nearly exponential man
ner unti l it becomes self-sustaining.
The foregoi ng discussion does not ex
plain how the TRAPATT mode could
become self-oscillatory. For that type
of operation we must rely on the actions
of the lowpass filter at the end of the
resonant half-wavelength transmission
line. It will transmit energy at the
fundamental TRAPATT frequency , but
will reflect energy at the harmonics of
the fundamental frequency . Those har
monic s are reflected with a phase rever
sal (i.e .. reflection coefficient of -I in
the ideal case) so they will initiate an
other avalanche shock front. The small
rise in the terminal voltage in Fig. 18 is
cau sed by that returning reflect ion. The
return pulse will, then , cause the
TRAPATT-mode oscillations to be con
tinuous. In the typical TRAPATT oscil
lator, the device will begin in IMPATT
operation. The IMPATT-mode oscilla
tions will build up in an exponential
manner until the current becomes large
enough to trigger a shock-front transit.
(Hence the use of "triggered transit in"
the device' s acronym.)

p+

"-v----'
RE VERSE
BIASED

Np+

~
FORWARD

BIASED VB
'------ +'-11----1-- -------'

FIG. 19-BARm DEVICE has two back-to-hack
p+ junctions, one of which Is slightly forward
biased while the other Is slightly reversed-blased.

FIG. 18-HARMONICS reflected by a lowpass
fi lter cause the TRAPATT-mode oscillators to
become continuous.

FIG. 17-A FAST-RISING, nearly square, current pulse is applied to a half-wavelengt h transmission
line that has a TRAPATT device at its end.

is much like the behavior of water
waves at the beach striking the shore
at an angle. Typical times for the ava
lanche shock front to traverse the n
region are around 100 picosecond s.

Notice what happens to the terminal
voltage in Fig . 16-b. Shortly after the
initiation of each shock front , the
terminal voltage drop s from a very
large value down to a very small value .
The falltime of that drop is very rapid ,
so the TRAPATT operates as a very
fast, low-impedance electronic switch.
Ifwe were to place the diode at one end
of a half-wavelength tran smission line
as shown in Fig. 17, then that phenome
non would result in a pulse being applied
to the transmission line. The current
pulse has a fast risetime , and a wave
shape that is nearly square, so it is rich
in harmonics . The harmonics are taken
out by a lowpass filter so that the funda
mental could be applied to the load ZL'
The value of the current pulse will be
I = VB / z.; where VB is the applied
bias potential and Zo is the char
acteristic impedance of the transmis
sion line.

The de scription above required a
current pulse to be applied to the
TRAPATT diode before the TRAP ATT
mode could be realized. That pulse
could easily be an IMPATT pulse when

CAUSEO BY REFLECTION
OFHARMONIC ENERGY
FROM LOW PASS FILTER

(J)
oz
o
a:
fo
W
...J
W

6o
-c
a:

64



Part 2 WITH THE THEORY OF
operation of the Pro

gramma-2's control board out of the
way (it's always helpful to know what
you're doing) we can now start work on
the board itself.

Position the board as shown in Fig. 5
and start construction by installing the
24-pin IC socket. After that. install 16
pin sockets in the ICI03 and ICI02
positions. In the same manner. install a
14-pin ocket at ICIOI and then two 8
pin sockets at ICI06 and JIOI. Tha
takes care of the IC sockets.

Install crystal XTALIOI next. Push it
flush against the board and quickly
solder the leads. Don't apply excessive
heat, or you may crack the seal.

Now you can install the lOOK resis
tors around IC102. Insert RI08 and
R 107 first, then solder and clip the

leads. Then install the group offour just
below. Start with RI04. continue with
R 105, and R 131. and end with R106.
Solder each connection and clip the
leads. Then move to the right, and in
stall another group of four resistors,
beginning with RI II, continuing with
RI 10 and RI09, and ending with R103.
Solder and clip. Finally, move up and
install the last group of four resistors in
the same manner. Note that this group
starts with RI15 and ends with R112.

Continue with the rest of the resis
tors. Refer to Fig. 5 for details. Starting
at the top left comer, install lOOK resis
tors at RIOI and R102. Then move
down below ICI02 and install a 100
ohm resistor at R 127. Move to the right
slightly and install a 150-ohm unit at
R 120. Keep going right and install 10K
resistors at R 119 and R129. After that.
install a 22K resistor at R130. Stop for a

moment and check your work. There
should be spaces left for C 104and C 103.
Continue by moving to the right and in
stalling a 47-ohm resistor at R 118. On
the other side of ICI03. install a 10K
unit at R116. Move down and install a
2.2K resistor at R 117. Keep going by
installing the remaining lOOK units at
RI23 and R124. Install 33K resistors at
RI25 and R126. Then move lip slightly
and install a 68K unit at R122. Install a
I-meg resi tor at R121, next XTALIO I.
That takes care of the resistor installa
tion, and the board i now taking on a
finished appearance.

There are five wire jumpers on this
board, and they should be installed

next. Use leftover resistor leads. The
jumpers are identified with a 'T' in
Fig. 5. Install the first two as shown be
tween ICIOI and IC102. Bend the leads
to fit with needle-nosed pliers, and in
sert them into the holes. Make sure
they aren't touching, then solder and clip
off the excess lead. Install the next
jumper near pin I of IC 102. Move to pin
I of IC I03, and install a jumper just be
low it. Finally move over to pin 1 of
IC 105 and install the last jumper.

ow for a few odd and ends. Start
by installing C III, a 5-30 pF trimmer, by
the crystal. Before installing it. tum it
over and identify which pin goes to the
adjusting screw. This pin must go the
ground foil, and is usually wider than
the other pin. Insert the trimmer so that
this pin points up, and solder. Then in
stall R128, a 5K pot. Install as shown.
being sure to press it flush against the

board before soldering.
Next come the transistors. Start with

Q 101. a 2N3906. Install it as shown
next to IC 103. with the flat side pointing
down. Then install Q102, an MPS-AI3,
as indicated next to the pot. Be sure to
position the case 0 that the flat spot
points to the right. Finish up with
the power-supply components. Install
ICI04. a 78L05 regulator. as hown,
next to the crystal. Be ure the flat side
of the case is pointing down. Then in-

GARY McCLELLAN

stall 0101. a IN5229 Zener diode near
the right edge of the board. Note that
the banded end points toward the cen
ter of the board. Stop at that point and
double check the installation of the
parts. It's a good idea to correct any
mistakes before going any farther!

All that's left are the capacitors.
They will be installed like the resistors,
from left to right in Fig. 5. Start by in
stalling CIOI, a 0.001 J,lF disc above
ICIOI. Then in tall C108. aO.1 J,lFdisc.
on the other side of the Ie. Keep going
and install C 104. a 22 J,lF tantalum type.
Note that the "plus" ide faces R120.
After that, install 0.1 J,lF Mylar capaci- ~
tors at CI02 and CI03. Continue by in- ~
stalling cno, a 220 J,lF electrolytic. 32
Note that the "plus" side faces the ~

edge of the board. At the other edge, :D

in tall C105, a 100 J,lF electrolytic. Be CD

sure the "plus" side faces the center of CD
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FIG . S-STEp·BY·STEP assembly instructions are given in the text. Don't forget to insta ll the five
jumpers.

Cl12-39 pF, mica
C113--68 pF, mica
Cll6-Q.001 F, 50 volts , Mylar
Semiconductors
IC10l-e04013 dua l 0 flip-flop with

set/reset
IC102-e04059 programmable divide

by-n counter
IC103-G04046 phase-Ioced loop
IC104-78L05 five-volt , 100 mA, regu

lator
IC105-GD4060 14-stage rippled count-

er
IC106-GA3130AE op amp (RCA)
Ql01-2N3906 PNP
Ql02-MP5-A13 Darlington, NPN
Dl0l-1N5229 4.3-volts, 500 mW, Zener

diode
XTAL101-2.048 MHz, 32 pF parallel

mode , ± 0.005%, HC-33/U case
51-54-BCD thumbwheel switch (C&K

332110000 or equivalent)
J101-8 pin IC socket
Miscellaneous: PC board , IC sockets ,

4-conductor ribbon cable , wire,
solder, etc .

FIG. B-SWITCHES AND CONTROL BOARD
mounted in case. Usefulness of ribbon cable is
ob vious .

minals. They shou ld be marked: "C,
I, 2, 4, 8," "COM, A, B, C, D," or
similarly. Run a piece of bare wire
through all the "COM" lugs and solder
at each. Then solder one end of the
single piece of hookup wire to one of
the common lugs. Now tum to the front
of the switches, pos itioning them so
you can read them. The switch position
to the farthest left is S I. Connect the
two-conductor cab le to the "A" and

TO
S4

PARTS LIST
CONTROL BOARD

All resistors Y4 watt, 5%, unless other
wise noted.
Rl0l-Rl15, R123, R124. R131-1oo,OOO

ohms
Rl16, Rll9-10,OOO ohms
Rl17-2200 ohms
Rll8-47 ohms"
R12o--150 ohms"
R121-1 megohm
R122--68,000 ohms
R125, R12&-33,OOO ohms
R127-100 ohms
R128-5,OOO ohms, trimme r potenti-

ometer, horizontal PC-mount
Capacitors
Cl0l-D.00l F, ceramic disc
Cl02, Cl03, Cl14, C115-Q.l F, 50

vo lts , Mylar"
C104-22 F, 16 volt s, tanta lum"
C105-100 F, electrolytic , 16 volts
C106-C10a-o.1 F, 16 volts , ceramic

disc
C109-100 pF, ceramic disc
Cl1o--220 F, 6.3 volts , electrolytic
C111-5-35 pF trimmer (E.F. Johnson

275-0430-005 or equivalent)

CABLE CONNECTIONS,

BOARO TO SWI TCH TERMINAL
A A OR 1
B B OR 2
C C OR 4
o 0 OR 8

FIG. 7- DETAILS of boa rd/switch connections.
They 're not difficult-just match up the lett ers.

strips. Separate the ends of all cables
for at least 1/2-inch, then strip and tin
the ends. Also cut a 6-inch piece of
hookup wire and strip and tin its ends.
Now you are all set for the wiring.

Look carefully at your switches' ter-

the board. Move down and install C114,
a O. I !J.F disc next to IC105. Keep going
down, and install C115, a 0.1 !J.F Mylar
capacitor near the pot. Then, just
above this capacitor, install C116, a
0.001 !J.F Mylar capacitor. At the top of
the board install C1l3, a 68 pF mica.
And right next to it, install C1l2, a 39
pF mica unit. Finish up by installing
two 0.1 !J.F discs on either side of 0101
at C 106 and C 107.

Stop at that point and check your
work . Make sure the capacitors are in
stalled in the proper places , and that
the polarized ones are oriented proper
ly. Correct any mistakes before going
any fart her. The board should look like
the one in Fig. 6.

Tum the board over and install C109
(100 pF) on the foil side, between pins I
and 8 of the IC106 socket. Trim the
leads to about 1/4-inch first, then solder

across the pins as shown. Bend the
capacitor so that it is flush with the
board. This completes the control
board.

FIG. 6-COMPLETED CONTROL BOARD. Light
co lored ribbon cables arou nd 4059 IC go to
switches. Dark cables wil l be added later.

Switch connections
Now is a good time to connect the

FREQUENCY-SET switches to the board,
and install the IC's. Those switches,
S I-S4, are the ones that mount on the
front of the instrument and program
the desired frequency. All wiring is
do ne around ICI02.

Cf) Refer to Figs . 7 and 8 for details as
~ you wire the switches. It is suggested
o that you use short lengths of 4 conduc
g: tor cab le for the connections ; this
frl makes the wiring easier to follow and
uJ less messy.
6 The first step is to prepare the cables .
~ Prepare four six-inch strips . Then re
a: move two conductors from one of the
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"B" (or "I" and "2") lugs. The switch
section next to S I is S2. Solder the
wires from a four-conductor cable to
each of its terminals. If possible, match
the colors to tho se used on S 1 (and do
the same for the other section s). It' s
easier to connect a switch, if, say, all
"A" leads are green, "B" leads are
blue, and so on . Wire up S3 and S4 in
the same manner.

Finish up by connecting the switches
to the board. Start by inserting the wire
from the switches' common bus into the
COM pad on the board. Solder it in
place. Then match up the leads from S I
to the "B" and " A" holes below RIO?
and RI08 on the board. Insert and
solder. Match up the leads from S2 with
the points on the board above the resis
tor group starting with RI04. Note that
the connections are "DCBA" reading
from left to right. Insert and solder.
Likewise, insert and solder the leads
from S3 into the holes above the resis
tor-group starting with R III. Note that
the connections are arranged as

" DCBA" like those for S2. Finally, in
sert the wires from S I through the holes
by the resistor-group starting with R112 .
Note that R 11 2 is the " A" connect ion,
and that the others follow in order.
That ends the switch installation .

Check over your wiring for erro rs,
and correct any mistake s. Then finish
up by installing the IC' s. Refer back to
Fig. 5 for placement. Install a CD4GI 3
at ICIOI , a CD4059 at ICI02, and a
CD4046 at ICI03. Make sure they are
plugged in properly (watch out for bent
pins) and then install a CD4060 at IC105
and a CA3130 at ICI06 .

That completes the control board.
Ne xt we 'll cover the VCO board and
start discu ssing final asse mbly.

How the veo works
The VCO board contains three oscil

lators, a divider, a modulator, and an
RF amplifier. Also included is some
switching circuitry for both RF signals
and power , and two power supplies. At
this point you may want to refer to the

schemat ic in Fig. 9 as you read about
the circuitry.

The osci llators consist of IC20 I
through IC203, Motoro la MCI648's, to
gether with a few external components.
The 10-30 MHz signals are generated
by IC20 I, while IC202 genera tes the
5-10 MHz signals and IC203 handles
the 3-5 MHz range. Tuning within
these ranges is done by 0 20I through
D203. Motoro la MV1404 tuning diodes.
Think of them as electrically controlled
variable capacitors: an input voltage
ranging from 0.5-volt to 9-volts will
cause each osc illator to tune through its
freq uency range.

Since only one oscillator at a time
ca n be operating in this device , some
switching has to be done. Tran sistors
Q204 through Q206 perform this task.
The desired osc illator is turned on by
grounding the base one of the transis
to rs. This is done bv the switch board,
which will be described later.

The outputs of the osc illators are
ECL-Ievel (0.8 volt AC), but transistors
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FIG. 9-THE PROGRAMMA-2 uses an ingenious method for controlling modulation and RF-out-put
levels-the heart of the circuit is at diodes 0219 and 0220 (upper right). The scheme is described in
the text.
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FIG. 11-eONNECTORS FROM THE COILS to the board are made using leftover capacitor leads.
Capacitor C202 is soldered directly to the lugs of coil L201.

Q~() I through Q203 increase those sig
nals to TTL levels for use by the cir
c uitry that follow s . The diod es are in
cl uded fo r biasing and switc hing. Flnal
Iv. IC2 04-a is used to buffer the sig
nal, insuring that it is at TIL levels.

The y e O signa l from the buffer is
fed to both IC20S. a divid e-b y-IO coun
ter. a nd to IC204-b . That gate . together
with IC~04-c and IC204-d. act as an
SPDT switch and select either the "di
rect" YCO s igna l or the divided-down
s ignal from IC20S. This solid-state switch
is controlled by the HI/LO switch. S6 .
on the front panel. When the HI line
from the switch is grounded. the YCO
s ignal fe eds stra ight through ove r a
range of 3 to 30 MHz. When the La line
is gro unded. the divided-down signal is
selec ted (300 kHz to 3MHz) . Thi s elim
inat es the need for extra yeo·s. The
output of the divider 'also goes to the
DI V jack. 1201 , which provides the sig
nal required for the control board ' s
programmable-divider circuit.

The output of Ie204 drives the mod
ul ator circuit. Thi s circuit is unusual in
th at it u ses diodes to modul ate the
yeO signa l. Basically , it is nothing
more than a voltage controlled atte nua
tor. The amount of signal passing through
it depends upon the control volt age.
which is really the sine wave from the
MOD IN jack . Resistor R219 sets the
bias so th at the signal will continue to
pass th rough the circuit when the re is
no modulation.

In operation. diodes 0219 and 0220
are foreward biased. although to dif
ferent degrees. Diode 0220 tends to be
more heavily biased becau se there is
less resist ance bet ween it and the
po wer so urce. At the cathode end of
thi s diode there are severa l resistors.
The SOo-Hz modulation is also applied
at this point , and the voltage across the

resistors ca uses the current tlow
through the diode to vary. As the cur
rent through 0220 varies , it can be
greater or less than the cu rrent through
0219.

At this point an interesting charac
teristic of diodes enters the picture
diodes can act as vari able resistors; the
greater the current flow through a diode ,
the more signa l it will pas s. Sometimes
D219 conducts more signal- to ground,
and sometimes 0220 conducts more
signa l- to the RF amplifie r. Thi s cir
cuit is known as a T atte nuato r. In the
Programma-2 it causes the level of the
RF signa l to be controlled by the level
of the SOD-Hz tone .

From the modulator the signal goes
to a broadband RF amplifi er. which
boo st s it to useful level s. Thi s is the jo b
of Q207. wh ich has a maximum gain of
S. The output level is controlled by
adjus ting the power supply voltage- in
thi s case from 1.2 to 10 volts. Thi s
supplies from 10 mY to over 300 mY of
signal at the RF OUT connector.

The rest of the circuitry on this board
co ns ists of power supplies . There is the
usual S-vo lt regulat ed source for the
ECL and TTL devices. plus an adjust
able source for the RF amplifier. An
LM317-T adjustable regulator handles
the latter job.

Construction
A foil pattern for the yeO board is

provided in Fig . 10. If you prefer not to
make your own. refer to the Parts List
for .a supplier.

Start construction by studying Fig. II .
To simplify matters, we 'll break the
board into two sections and concentrate
on completing each sepa rately; this
makes construction a lot easier.

The first thing to do is to enlarge the
hole s for coil s L201-L203 . Using the
IC pad s as a guide. ori ent the board as
show n in Fig. II and locate the thre e
hole s . Note that they are part of the
ground foil that runs around the edges of
the board . Using a set of progressively
larger drill s, irtcrea se the size of the
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THIS IS WHAT THE veo BOARD looks like when it is finished and mounted in the case. The board
below the veo board is the control board .

PARTS LIST
VCO BOARD

All resistors Y4-watt, 5% unless other
wise specified

R201-R203-47,OOO ohms
R204-R206, R213, R214, R222-1000

ohms
R207-R209---100 ohms
R210--270 ohms
R211, R212-10,OOO ohms
R215, R216, R22G--470 ohms
R217, R218---2700 ohms
R219---100,OOO ohms
R221--4700 ohms
R223---680 ohms
R224--47 ohms, 2 watts, carbon

composition (see text)
R225--1 0 ohms
Capacitors
C201, C206, C210, C217, C218, C220,

C222, C224, C227-Q.01 !iF, 16 volts,
ceramic disc

C202-12 pF, ceramic disc or mica
C203, C205, C207, C209, C211, C213

C215, C221, C223, C226, C229-Q.1
!iF, 16 vo lts, ceramic disc

C204, C208, C212-not used
C216---1000 !iF, 25 volts, PC-mount

electrolytic
C219---15 pF, ceramic disc
C225--1 !iF, 16 volts , electrolytic
C228---10 !iF, 16 volts, electrolytic
Semiconductors
IC201-IC203-MC1648P MECL voltage-

contro lled oscillator (Motoro la)
IC204-74LSOO quad NAND gate
IC205--74LS90 decade counter
IC206---7805 or LM340-T 5-volt regula-

tor, TO-220 case
IC207- ,·LM317-T adjustable voltage

regulator, TO-220 case
Q201-Q206---2N3906 or equivalent
Q207-2N2219 or equivalent
0201-0203-MV1404 tuning diode

(Motorola)
0204-0209---1 N4148 or 1N914
0210-0216, 0219, 0220--1N4002, 100

PIV,1 amp
0217, 02 18---1N5231 Zener , 5.1-volts,

500 rnA
L201-Q.3-0.58 !iH coil (Miller 4201 or

equivalent)
L202-2-5.5 !iH coi l (Miller 4203 or

equivalent)
L203-10-25 IlH coil (Miller 4205 or

equivalent)
J201-J204-PC-mount RCA-type phono

jacks
Miscellaneous: PC board , IC sockets,
slip-on TO-5 heat sink for Q207, solder,
etc .

A complete set of three boards for
the Programma-2 is available for
$22.00 ppd. from: Technico Services,
PO Box 20HC, Orangehurst, Fullerton,
CA 92633. CA residents please add
6% tax; foreign orders please add
$3.00 for shipping. Order No. SSG-1.

A complete set of parts, excluding
boards, crystal, transformer and case,
is available for $112.00 ppd. from : Cir
cuit Specialists, Inc. , PO Box 3047,
Scottsdale, AZ 85281. Order No. KT-5.
Phone orders (800) 528-1417; all other
inquiries (602) 996-0764. AZ residents
please add tax.

hole s to \4-inch . Then use a reamer or
small file to enlarge them farther , to
:ys inch.

Next, install the IC sockets . Note
that there are five of them, and that
they are all 14-pin units. If the sockets
have an identifying mark for pin I,
position them as shown.

The four RCA jacks, J201-1204, are
installed next. You may have to en
large the holes in the board so that they
can be mounted.

Install the capacitors as shown. Be
gin with the O.OI-J,lF discs. and install
one each at C20 I, C206, and C21O.
Note that these part s are loca ted near
the coils. Then continue with the 0.1
J,lF capacitors. There are quite a few.
Install one at C205, C203, C209, C207,
C213, and C211. Then move to the top
left corner of the board and install one
at C2l5. Move down and install one at
C214. That almost take s care of the
capacitors ; there's one left to mount on
a coil.

The coi ls are next. They just snap
into place . Be sure to observe the posi
tioning of the terminals before you
snap them in place; this is important.
Install the No . 4201 coil at L20l, the
No . 4203 coil at L202, and finally, the
No . 4205 coil at L203. Wire the coils to
the two pads below them as shown,
using short length s of solid wire. The
cl ipped leads from the capacitors should
work fine . Be sure to keep the leads as
short as possible; that makes the coils
more shock resi stant. After the wiring
is done, install a 12pF capacitor. C202.
directly across the terminals of L20I.

The resistors come next. Install the
47K units first, with one at R20 I, R202.

and R203. Note that you' ll have to
bend the leads of R202 so that they
don 't touch the coil wire . The 100-ohm
unit s ar e next. Install one at R207,
R208, and R209. Be ca reful to get them
in the right places. Then come the 10K
units by IC204. Insta ll one at R211 and
another at R212. After that come the
IK resistors. Install one at R204, R205.
and R206 near the bottom of the board .
Finish up by installing a 270-ohm resis
tor at R210.

Th e three jumpers go near IC20 I,
above IC205, and next to IC203. Use
leftover leads from the resistor s for the
jumpers. Install the jumper next to
IC20 I first , then the one below IC202.
and last. the jumper above IC205.

Now for the diode s. Note that there
are two kinds-MV l404 and IN4148.
The MV 1404' s come first. Be ca reful
when you install them because they are
rath er ex pensive ! Avoid bending the
lead s right at the body as this will break
them . Install three MV1404 diodes at
020 I. 0202, and 0 203 as shown. Note
that the band ed ends point to the right.
Then come the lN4148's. Install them
at 0205. 0207. and 0 209 near R21O.
Then install the rest at 0 204, 0206, and
0208. Be sure to chec k your installa
tion before going farther.

Co ntinue with the trans istors , They
are all 2N3906's , which makes installa
tion easier. Install one at Q201 and
Q202. Be sure the flat in the case points
to the right. Then do Q203 with the flat
side pointing up. When done . move
dow n and install the thre e remaining
transistors at Q204, Q205. and Q206,
with the flat side facing right.

continued 0 11 page 97

(f)
m
"0
-l
m
~
OJ
m
:0

69



USEFUL
TRIUBlESIl lTl1i

IIIIIS l TIPS
The best solution to any problem is often the simplest one.
Here are some easy-to-use ideas that really work. ELLIOT S. KANTER

Staying with low-powered RF sources
for a while longer, I found that I needed
an easy and cheap method of being cer
tain that one of those small telemetry
transmitters was really putting out RF.
Again , I was faced with the fact that
one particular model didn't even put
out a full microwatt , and a frequency
counter was a clear case of over-kill.
What did evolve is shown in Fig. 2, a
simple , cheap , and easy-to -build RF
sniffer, in a shielded metal case .

If you are an " old-timer," you will
recall the circuit as an add-on RF probe
for use with a VTVM. It can be used
with digital voltmeters as well. If you
deal with devices like medical telemetry
equ ipment , you might want to replace
the probe and ground leads with either
plugs or jacks to match the input (which
is also the output) of the telemetry
tran smitter. Shielded cable is a must
(RG-58/U or RG-174/U) from the probe
to the VTVM . The device detect s RF
and displays it as a DC voltage. While
that will not give you a calibrated indi
cation of the power output, it will show
you when RF output is there.

PC board component replacement
Usually, changing a resistor, capaci

tor, or diode on a PC board isn't too
difficult or time consuming. All you
have to do is unsolder the old part, re-

4.7 MEG

1-- - - - - - - , / METAL CASE

i~ E'(l 6 RF PROBE

I lN34

I I
- - - --'-- - - - .... GNOL .-J

FIG. 1-MEDICAL-TELEMETRY transmitter.
Some of those t ransmitters have power outputs
on the order of a mlcrowatt and a range of about
250 feel

•
• •

Naturally, the majority of CB users
do not operate illegally, but if you do
come across a problem like that one,
why not stop a minute and determine
what freq uencie s could (not necessarily
would) have a harmonic relation ship
that might cause problems. Remember,
it is not the properly-operated RF
source that will cause the problem, but
rather one improperly used or adjusted
that can frequently be at the root of a
problem.

A SHORT TIME AGO. I RECEIVED A CALL
from a sales engineer who I'd helped
before with certain technical problems .
This time he had a serious problem that
demanded an immediate resolution, as
human lives hung in the balance . It
seemed that around four in the after
noon each day , the telemetry units in
his hospital' s coronary-care unit were
"clobbered" by brief but overpowering
interference .

As you might suspect , the tiny radio
transmitters (Fig. l) that were attached
to the patients are low-power (power
output is about 1 microwatt) and they
transmit in the VHF portion of the
radio spectrum. Not being able to drive
the 150 miles or so to the hospital, I
reasoned that there was a pattern (i.e .
specific time each day) and that only
the telemetry equipment was being in
terfered with. About a week or so be
fore, I had posed a question to my class
of BMET's (Biomedical Equipment
Techn icians), that asked them to deter
mine a harmonic relationship between a
CB transmitter and patient telemetry ,
and if a harmonic relation ship cou ld be
identified , what specific telemetry fre
quencies (there are about eighty) would
be affected.

I pulled out my list of calculations,
and determined that the telemetry
transmitter freq uency was the same as
the seventh harmonic of a CB fre
quency. A quick call to the enginee r

C/) with the suggestion that he take a walk
~ around the area immediately surround
o ing the hospital resulted in both identi
~ cation of the source and a cure. It ap
&l pears that a nearby citizen was ope rat
uJ ing an illegal linear amplifier or "kicker."
6 After a few words of explanation, he
~ disconnected the linear and the inter
a:: ference was gone .
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move it, make certain the PC board
holes are clear , insert the new compo
nent, resolder and clip off the excess
leads . I know you are saying that's
noth ing new and, in fact , those five
steps are ju st what you always do ...
right? WRONGl

Consider a se rvice request 1 had from
a client: She (the head nurse) wanted all
twenty of her heart-rate alarms modi
fied for a longer delay before going off
in the high-rate mode. That meant that 1
would have to alter a time constant
determined by a resis tor and capacitor
on each of twenty modules. It was ob
vious that it would be simpler to change
the 22K resistor to 39K than to match a
capacitor, but 1 didn't especially relish
all of that soldering and unsoldering.
Hence the five-easy-step method illus
trated in Fig. 3.

1. Take long-nose pliers and crush
the resistor (or diode or capacitor). You
might also need side cutters to do the
job , but the object is to destroy the
component, leaving only the leads.

2. Clean ofT the wires, arid blow or
brush away any residue from step one
from the PC board.

3. Use your long-nose pliers and bend
both of the leads upward so that they
will form two posts.

4. Make a loop in each end of the re
placem ent component (I did that before
I arrived on site) and slip the replace
ment com ponent ove r the two posts
prepared in step three . Be sure to ob
serve polarity indica tions .

S. Solder both connections.
Since you can pre-form the replace

ment co mponents, you have cut your
work at least in half and besides, you
have don e a neat, professional job with
out risking heat damage to the PC
board traces. which is more than I can

_-----J[ __J _ _
2

3

5
FIG. 3-FOLLOWING these five steps when you
replace components on a PC board will result in
less work and a neater lob .

say for the conventional (still five steps)
method of replacing components. Just
be sure that you use a well-tinned iron
and only enough heat and solder to do
the job right.

Versatile heat sink
Like most hobb yists and technicians,

I build some equipment myself, either
from scratch or in kit form . No matter
how careful you are, that old demon
Murphy, of Murph y's Law-tends to

rear his ugly head and make junk out of
what sho uld have been a lovely, neat
project. Most problems seem to be
heat -related and take place while fol
lowing the instructions that state : "Flip
the board full of components over and
solder each connection."

While modem components are a
great deal less heat sensitive than older
transistors such as CK722' s heat can,
and often does, alter specifications. Be
sides, there nothing as upsetting as a
fully loaded PC board sliding across the
tabletop as you try to solder.

The solution is to locate an ordinary
kitchen sponge slightly larger than the
PC board in question. You can throw
caution to the wind and purchase one
or more sponges at your local hardware
or discount store. For less than two
dollars, you should be able to acquire a
collection of assorted man-made
sponges which, when damp, will serve
two distinct purposes. First , they will
act as a slip-re sistant PC board holder
and second, the y will function as a
heat sink . If you are a non-believer, the
first sizzle you hear while soldering will
make a "true-believer " out of you . A
bonus is that the PC board is elevated
slightly for better acce ss. That hissing
will warn you that things are getting hot
and will prevent component values from
" shifting" due to excessive heating.

Iron idler
There 's nothing quite so frustrating

as having to wait for your soldering iron
to heat up from a dead start . Well, may
be there is something equally frustrat
ing-replacing tips that have been
rendered "inoperative " due to over
heating. You might suggest the use of a
soldering gun but remember, very few

continued on page 10/
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STATE OF SOLID STATE
From keypad to display using Ie's

JOSEPH GARTMAN AND ROBERT FALKNER

crete lines, scores a "hit" in the row
encoder, a key-detect plus is sent
through an on-board key-bounce elimi
nator and provides a strobe for the data
available pin. It also latches the 4-bits
(2 from the counter, 2 from the row en
coding logic) of BCD data near theout
put. These latches are followed by on
chip Tri-state buffers that can disable
or enable the data-output lines. The
row encoding logic also incorporates a
two-key rollover.

The MM74C912 decoder/driver ac
cepts a 4-bit binary input (plus a deci
mal-point control line) and a 3-bit ad
dress, plus write enable, chip enable,
and two output and multiplex-scan

6 DIGIT BCD
DISPLAY CONTROLLER

VCC

5 VOLTS
REGULATED

2N2222'S

+5V
(Vcc)

TIL360

oscillator-enable control lines. The 3
bit digit address loads the appropriate
latch of six 5-bit latches with the BCD
plus-decimal-point data strobed into
the IC. An on-chip oscillator (requiring
only an external capacitor) drives a
count-to-6 counter. This both selects
the digit that is being driven by the digit
driver and multiplexes the appropriate
latch's 4 data bits (the decimal point is
driven separately with its own line) into
a 16-line by 7-bit ROM. The ROM out
puts segment information (and the deci
mal-point control line) to an array of
NPN segment drivers that can typically
output 80 rnA. And, according to Na-

continued 0 11 page 93
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LET'S TAKE A LOOK AT lWO EXCITING
digital IC's from National Semiconduc
tor; The MM74C922 16-key encoder
that outputs binary code from a 4 x 4
row-column matrix of switches, and the
MM74C912, a 6-digit BCD-display de
coder/driver that does all the house
keeping for a 6-digit by 7-segment-plus
decimal-point display .

The MM74C922 encoder scans col
umns in a 4 x 4 16-key keyboard with a
2-bit counter and then reads out rows
with a 4-line 2-bit encoder. A single
capacitor completes the on-chip clock
circuit, or an external clock can be
used. When the 2-bit column clock
counter, which is decoded to four dis-

FIG. l-THE KEYBOARD/DISPLAY circuit displays inputs from the keyboard on the 6-digit LED readout.



Look no furtherl One of th nine
SIMPSON DMMsis right fOr yOu!
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And there 's also
the popular 360@
Digital VOM . ..
image mate to the
world famous
260@VOM.
' 350

A full line of accessories ex
pands the measuring capabilities
of your Simpson DMM.

NEW!
True RMS
Model 461-2R
' 223

Autoranging
Model 462
' 232

The New Model 467 hand-portable DMM introduces the
new exclusive Digalog™ DisR@Y. LCD digital and analog
readout. Additional unique features include differential
peak hold, pulse detection, visual/audible continuity and
logic level indicat ion, true RMS measurement.
Other value-Rriced Simpson compact DMMs give you a
choice of LED or LCD displays , autoranging and even
more wanted features.
Our bench DMMs offer large, bright LED displays,
and a choice of extra features such as AC or battery
operation, 10-amp AC current range, auxiliary analog
meter, autoranging.

$384*

EACH OF THESE
EIGHT SIMPSON
DMMs IS ® LISTED!

They each meet the
requirements of UL 1244
Standard for Safety of
Elect rical and Electron ic
Measuring and Testing
Equipment ... and also
meet ANSI C39.5.

• Price for AC version . AC/rechargeable
battery version available at extra cost.

SEE THEM ALL AT YOUR LOCAL ELECTRONICS OR
ELECTRICAL DISTRIBUTOR . . . OR WRITE FOR A FREE CATALOG.

I N STtU M f HTS THA T S TAY AC C UIATl

, KATY INDUSTRIES

SIMPSON ELECTRIC COMPANY
853 Dundee Avenue, Elgin, Illinois 60120
(312) 697-2260 • Telex 72-2416 • Cable SIMELCO
IN CANADA: Bach-Simpson, Ltd ., London, Ontario
IN ENGLAND: Bach-Simpson (U.K.) Ltd. , Wadebridge, Cornwall ~~Eg~~~~~~SUi:'F:g~:
IN INDIA: Ruttonsha-Simpson Private, Ltd., Bombay

CIRCLE 13 ON FREE INFORMATION CARD

Now there are nine value-engineered Simpson DMMs
from which to choose . . .with the performance and
features you really need!

Each one is a best design for hands-free measurements
on the bench or. in the field. Engineered for reliable serv
ice by the maker of the world famous 260@YOM.

Built to last with quality-selected components , built-in
protection systems and high-impact cases.

Ever Sim son DMM is given a double burn-in, and is
backed by Simpson 's one-year warranty.



HOBBYCORNER
An easy way to etch one-of-a-kind PC boards without a darkroom

EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR
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WE HAVE ON SEVERAL OCCASIONS DIS
cussed the various methods of making
printed circuit boards, especially those
methods that are most suitable when
you need only one or two of a given
board. You are aware of my inclination
to avoid the etching process, which I
have always considered to be time con
suming and messy.

Not long ago [ told you about Bish
op's copper stick-on patterns that pro
duce a good board with no etching.
Some of you have written to say that
you don't mind etching all that much
but inquired about how you could avoid
using a darkroom.

Well, to each his own . (Wouldn't it
be a boring world if we were all alike!)
Here is some information for you no
darkroom etchers. This method and the
associated products are from DATAK
Corp. (Box 192, Sparks, NV 89431 or
65 71st Street, Guttenberg, NJ 07093).

You may be familiar with Datak's
panel and equipment marking sets.
Those rub-on letters, numbers, titles,
and symbols have been available for
years. The really neat and professional
looking projects you see in Radio
Electronics were probably marked with
Datak materials .

Their Direct Etch dry -transfer sys
tem consists of the standard PC pat
terns mounted on plastic sheets. Those
sheets appear very much like black pat
terns made for photographic reproduc
tion by Datak and other manufacturers
but there is a significant difference. The
photo patterns are printed with ink and
the Direct Etch patterns are made of
black plastic. The Direct Etch sheets
are very clearly marked with the words
ETCH RESISTANT.

In use, the Direct Etch dry transfer
patterns are simply rubbed on copper
clad boards. To insure sharp etching
without undercutting, the patterns
should be burnished down. When the
circuit pattern is in place, as shown in
Fig . I, you are ready to etch. A clean
copper board, adequate burnishing,
and proper etching will assure you of a
good PC board.

When the etching is completed, com
pletely remove the Direct Etch material.
A PC board with the Direct Etch par
tially removed is shown in Fig. 2. A
finished, ready -to-drill board is shown
in Fig. 3.

FIG. 1

FIG. 3

That's all there is to the system.
There are advantages and disadvantages,
just as there are to other systems we
have discussed. You should select the
system you prefer, and the one that
best meets your needs.

Datak Direct Etch dry transfer ma
terials, including complete kits, are
available through your local dealer.
Either Datak office should be able to
furnish you with information on that
product as well as their others. .

Do unto others
Just the other day I received a copy

of a letter from a "Hobby Comer" read
er. The original had been sent to a re-

spected, long-established national com
pany. It seems that this reader had
ordered an item that had been mentioned
in this column but he did not receive it.
He did enclose a photo-copy of his can
celled check.

Now I know that there are some
crooks out there in the mail-order busi
ness. But they are a very small minority
and most don't stay in business very
long once word gets out.

Most people that you deal with
through the mail are quite honest and
they do their best to serve you well.
Yet, I can think of a number of reasons
why they may fail to get' ordered mer
chandise to you .

For example, they may have done
their part but the carrier failed to de
liver. I have had even first class mail
and packages rnisdelivered, and on oc
casion lost by the US Postal Service . If
that happens to first class mail, how
much more frequently must it happen
to third and fourth class packages?

Another reason for not receiving
merchandise may be honest error. Of
course, the reputable firms attempt to
keep the number of errors to a minimum
but one will creep in now and again. (I
don't know of any organization or in
dividual who is perfect!) It does happen
sometimes that an order gets marked
"Filled" when it hasn't been . 'Occa
sionally a wrong address gets placed on
a label. And sometimes some very
strange things happen-about two
weeks ago I received a sturdily wrapped
empty box! .

Getting back to the reader's letter, I
regret that Radio-Electronics and my
name were mentioned in it. The writer
was abusive and accused the company
of dishonesty. That's not the way to go
about getting a mistake corrected! If
you write such a letter, you should not
expect the seller to be in a big hurry to
solve your problem.

When you do not receive an order,
keep your cool. Let the seller know and
give him a chance to correct the error
whether it was his or the carrier's . Give
him the benefit of the doubt-do not
jump to the conclusion that he is trying
to cheat you. '.

Of course, you deserve the merchan
dise that you've paid for. If you don't
receive it after a reasonable notification
and in a reasonable time, COmplain to

1
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"Their production departm ent misread
the engineering drawings by one
dec imal po int. "

his school. He needs to control six
identic al circuits (independently, I as
sume). Each circuit carries 600watts on
IIO-volt lines.

Rod has reviewed the " Hobby Cor
ner " (Radio Electronics, December
1977) on SCR's and triacs. He plans to
use triacs for full-range control but the
final design is a bit more complex.

The dimming system must be operable
from backstage and from a remote loca
tion at the back of the auditorium . It 's
also possible to control the triacs with
a microprocessor.

I am sure that some of you have en
countered lighting problems similar to
those Rod is facing. How did you solve
them? Let me know and I'll pass the
best solution along.

Automotive microprocessor
M. A. Anderson of Julian, CA has

written to inquire about the Mostek
3870 IC that is billed as an " 8-bit auto
motive microcomputer." The IC itself
is inexpensive but some of the devices
using it are quite costly.

Anderson feels that there must be
many applications in which a hobbyist
can use a 3870. I suspect that he is cor
rect but I have not had a chance to ex
periment with it myself. The IC con
tains a programmable timer, a clock,
64 x 8 RAM, 2K PROM, I/O' s, and
other goodies. That sounds like the
makings of a variety of interesting de
vices. .

Let us know if you have used the
3870 as the basis for a project and we'll
pass the information along.

Coming soon
I am sure tha you have seen ads for

the 76477 sound generator Ie. It makes
some of the best and worst sounds
you've ever heard. We'll be looking at
a project using the 76477 in the near
future . Stick around. R-E

the postal service and to the state and
federal consumer protection offices.
And write our adverti sing department
in New York City , giving full details.
They usually can get results.

I should also mention that you should
allow ample time for your order to be
filled . All kinds of things can prevent a
company from getting your order out
within a day or two of its receipt
illness, holidays, trouble with their
suppliers, and so on. (They are required
to notify you if it will take more than 30
days. ) Recently I mailed a small first
clas s package ; It took two and a half
WEEKS to make the 35O-mile trip!

So if you have trouble with an order,
remember that the other guy is most
likely as concerned as you are and is
really trying to serve you well. Start
with reasonableness and patience .

Packrat
Perhaps I am unduly influenced by

the " Be prepared " motto or perhaps I
suffer from the " get-it-while-the-price
is-right " syndrome. For whatever
reason , I seem to gravitate toward
bargain tables.

Bargain table s are a source of unend
ing delight to me. They may contain
almost anything-discontinued mer
chandise, slow-moving stock, returned
kits that .someone goofed up-you
never know . And I just can't resist.
How about a communications receiver
that cost $10 and required that I spend
one-half to locate and replace a reversed
electrolytic? Or a $5 two-way telephone
amplifier with one cold solder joint ?

You get the idea. I have bought hun
dreds of diodes, resistors, IC' s, transis
tor s, capacitors, and so on because
"someday I'll need that. " And in most
cases, I nave!

What brought all that to mind is that
last week a friend lost a large gold class
ring in some tall grass near his home. A
diligent search proved useless. He told
me a couple of days ago that he had to
find a metal detector somewhere . YQu
can imagine my respon se: " Let's see
I think I have one."

I did! It was a bargain kit that I picked
up a couple of years ago after dropping
a key that I didn't find until the snow
melted .' Following a little assembly
time, my friend was out trying to locate
his ring. He' s still out there making
sectional sweeps. .

Now I'm going to have to get back in
that storage closet . I saw some other
forgotte n bargains in there-an elec
tronic thermometer, three tOO-kHz
calibrators, and two YOM's. I wonder
what else I have packed 'away in that
closet in the last severa l years.

Theatrical light control
Rod Schmidt of Mascoutah, IL is

looking for some help in designing a
sys tem to control theatrical lighting in
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COMMUNICATIONS CORNER
Speech processing can add "punch" to your signal for better OX.

HERB FRIEDMAN, COMMUNICATIONS EDITOR

FIG. 1

adjacent frequencies. (Actually, the
FCC was somewhat fussy about the
positive modulation, and broadcast
transmitters were limited to a maximum
of 125% positive modulation.)

Early signal processing
There is a characteristic of the human

ear known as "average-power sensi
tivity" that got technicians working on
the idea that the required 100%/125%
modulation-limiting could be used to in
crease that esoteric characteristic called
"talk power." While the transmitter's
mod ulation is determined by the modu
lation's instantaneous peaks , the ear
senses the volume of the "average
power modulation level," which is 10
dB to 20 dB below the peak value. For
reasons too complex to go into at this
time, the peak-to-average ratio is as
sumed to be 10 dB. In practical terms
that means that if the transmitter is
modu lated to 100% by unprocessed
speech, the effective modulation level
is approximately 30%.

Early radio technicians and engineers
figured that, since the modulation
peaks aren't necessary to convey intel
ligence (fidelity , yes; intelligence, no),
if the microphone's preamplification
was increased so that the modulation
was driven deep into peak clipping at
the modulation transformer, the aver
age-to-peak ratio would be less than 10
dB, increasing the average modulation
level. That would cause the signal to
sound louder at the receiving station; in
essence, a boost in "talk power." (A
peak-to-average ratio of 5 dB provides
55% average modulation-depth .) Logi
cally, with greater clipping all peaks
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THE FIRST TRANSMITTER I EYER BUILT
was an AM unit with "modulation
cIipping"-a circuit that simply lopped
off the peak of any speech waveform
that would have produced more than
100% negative modulation (see Fig. I-a).
(It is carrier interruption, produced by
negative peaks "below zero-volts," that
causes sideband splatter.)

My latest transmitter is a store-bought
appliance with a host of circuits that
provide speech processing to increase
the average audio level, or "talk
power" of my signal. In fact, any cir
cuit or system-regardless how simple
or sophisticated-is a "speech proces
sor" if, in any way, it modifies the
original modulation so that it can con
vey more information.

How we increase that "talk power"
depends primarily on current tech
nology. The earliest form of speech
processing was the modulation clipper I
mentioned earlier. Basically, it was a
high-voltage rectifier tube in the sec
ondary of an AM plate -modulation
transformer. That tube prevented
modulation peaks from driving the B+
to the final RF-amplifier plate below
zero-volts. When the B+ was driven to
precisely zero-volts, the RF ampl ifier
was said to be modulated 100% nega
tive. When the B+ was driven to twice
the DC value , the amplifier was modu
lated 100% positive. Since the positive
modulation can be any level without
adversely affecting adjacent frequencies,
most attention was given to the nega
tive modulation, for if it exceeds 100%
the carrier is literally cut off and the
RF-distortion products generate spuri
ous signals that cause interference on

PEAKS
CLIPPED

8

100%
MOOULATION
CLIPPING OR

LIMITING

b

SIGNAL-PEAK
LIMITING

c
COMPRESSOR/LIMITER

could be eliminated; and if high volume
levels were clipped to boost low
volume-levels effectively, the signal
could have an almost unvarying, high,
modu lation-level. Heavy clipping was
tried, but the trouble is that clipped
waveforms produce distortion, and the
greater the clipping the greater the dis
tortion. It takes heavy filtering above 3
kHz to prevent distortion products
from spilling to adjacent RF frequen
cies; also , beyond a reasonable limit of
about 8 dB the distortion makes the sig
nal "mushy," and actually less readable
when buried under interference and
static.

Out of all this early experimentation
came the observation that readability
was improved if the voice's nonnal
dynamic range was sharply reduced;
that is, if the weak sounds or words
could be amplified in relation to the
stronger sounds. The most successful
early method for transmitters was the
"limiting amplifier" (not a peaklimiter),
a circuit used very successfully in CB
transceivers because it does not pro
duce excessive distortion products .

It works this way. The audio pream
plifier works at maximum gain until it
senses a predetermined input-signal
level, after which it provides less than
"normal" gain. As a general rule, a
limiter provides a 1:2 ratio; above the
limiting threshold it delivers I-dB out
put for each 2-dB increase in input
level. (Some limiters have a 1:3 ratio,
providing a I-dB increase in output
level for each 3-dB increase in input
level above the limiting threshold .)

Combined peak/volume limiters-of
ten simply called "limiters"-actually
provide almost no amplification above
the threshold; a IQ-dB rise in input level
might result in less than I-dB rise in
output level. This type of "limiting" is
extremely effective, though it produces
excessively "hot" highs because the
low frequencies-which are generally
considerably stronger than the high fre
quencies-trigger the threshold , pro
ducing reduced gain for the lows and
normal or "wide open" gain for the
highs . The resulting waveform is shown
in Fig. I-b. This type of limiter is gen
erally used only to protect against over
modulation (since it does not really
boost the average modulation level). It's
a standard limiter for broadcasting sta-
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" Beautifu l , Henry! How did you ever
achieve such clarity and purity of tone?"

tions that don't proce ss the sound in
any other way.

Speech processing today
Solid-state devices really made a big

difference in speech proce ssors. Tran
sistors , and in particular IC circuits, are
very easily adapted to low-distortion
filter designs . The modem speech pro
cessor first strips off the frequencie s
that don 't convey much intelligence.
Those are the frequencies below about
300 Hz and above 3kHz. The lows help
us distinguish who is speaking but we
don't need them to convey intelligence.
Beside s, the y bum up a lot of power and
tend to foul up limiter and gain-riding
adju stments.

The frequencies above 3000 Hz also
contribute litt le to intelligence and take
up an unreasonable amount of spectrum.

Finally, we push what' s left through
a compression amplifier- an amplifier
that provides maximum gain to weak
signals, and little (or even negative)
gain to very loud signals. Combined
with peak limiting (fixed peak-signal
threshold), what modulates the trans
mitter is a more or less constant " aver
age powe r" signal (see Fig. I-c}-liter
ally a wall of audio. Whether the input
signal is a scream or a whisper , it comes
out as nearly l()()o/t) average " voice
power" modulation.

It wou ld be nice to be able to assign
some value and say that processed
speech was IO dB, 15 dB, or 20 dB
more effective than unprocessed modu
lation, but there ' s really no way to
specify a value . A loud sound into the
microphone might gain only 6 dB or
IO dB , but a very low voice or a whis
per might be 20 dB or even 30 dB more
effective than if it were unprocessed.
And this is where the advantage really
lies: it is the weaker sound s that get
the greatest boost through speech
processing .

We 've come a long way since the
early AM transmitter peak-limiters.
While a signal may not have the best
fidelity, at least we can be certain we
will hear all we need to. R-E



SERVICE CLINIC
The more problems, the harder they are to find.

JACK DARR, SERVICE EDITOR

Power supply
I've just gotten some data on a DC

power-supply circuit with an unusual
feature . Let's have a look at it so that
you'll have an idea of what's going on
when you run into it. It's used in a
Magnavox chassis, the model 13C2.

C2 +
2JJF

TO SECONO
VIDEO IF

TOFIRST
VIDEO IF

AG.2

3.6 MEG

TOAGC
130V KEYING

.01

~TUNER RF
AGC SOURCE 820K

been tried. That should have told us that
something wasn't hooked up correctly.
The second was the fact that overriding
the AGC had no effect at all on the
symptoms. It should have: even if the
IF was in oscillation, we should have
been able to cut it off and get back the
white screen symptom. If we had not
been distracted by the tuner-hookup
problem, there were a couple of tests
that could have been made that would
have helped. The scope would have
shown nothing at all on the video-de
tector output. By using a crystal-detec
tor probe on the scope , we could have
coupled this loosely to the third video
IF and seen that there was a normal
signal at that point. Between this and
the output there was only one thing that
could cause the problem-the diode.

So , let that be a lesson to you. When
you 're making tests, pay close atten
tion not just to what you're seeing, but
especially to what it means.

AG.1

"<, OISTORTEO
SYNC

day, he told me he had found the prob
lem: The video-detector diode was
shorted! The vert ical bars/squiggles on
the screen were due to a less-than-per
fect job of hooking up the tuner IF
cable to the chassis! The ground was
open, and that upset the IF input.

With perfect 20/20 hindsight, we both
agreed that we had overlooked two sig
nificant clues. First, the change in the
symptoms after the tuner substitute had

fiers). When I was called in, the prob
lem was no picture. The screen showed
only a pattern of faint vertical bars with
"squiggles" in them. The technician
said that when the set had first come in
the trouble had been a "smooth white
screen"-no snow, no picture. He'd
tried a tuner-subber on it but without
luck. After putting the original tuner
back, the symptoms changed.

So, we checked the IF stage. The DC
voltages there were close to normal,
though the AGC was low. A video sig
nal from a color-bar generator was fed
into the grid of the first video-amplifier
tube. That signal came through and
made a perfect picture on the screen. It
told us that everything beyond that
point was OK. This also fed some video
to the AGC input from the first video
amp's plate-circuit. We found that the
AGC didn't work, either.

We now had the trouble pinned down
between two points. We tried over
riding the AGC with a bias box but that
had no effect on the pattern. We still
saw the faint bars on the screen. At this
point we had all the clues needed to
find the trouble, but we didn't know it.

After some more fruitless checking, I
had to leave but the technician kept
working on it. When I came in the next

LOW VIOEO

I'VE OFTEN MENTION ED CASES OF DOUBLE
troubles: two different problems in the
same set. I have also mentioned prob
lems due to overlooking a very sig
nificant symptom. We see it, of course,
but we don't recognize it for what it
means. Here are a pair of "doubles;"
different in one way but alike in another.

The first case involves a Magnavox
T-91O-0I. No vertical or horizontal
sync at all. After doing some checking,
I found that the horizontal oscillator
circuit wouldn't "free-wheel." The
capacitor across the oscillator coil (hold
control) was shorted. Replacing it re
stored the horizontal sync with a fairly
good picture, but still no vertical sync.
The oscilloscope showed the vertical
sync-pulse present on the coupling
capacitor to the vertical oscillator input,
but the pulse was very ragged. Check
ing the output of the video detector
showed a problem.

Video was present, but the waveform
looked like the one shown in Fig. I,
instead of the normal one. The sync is
negative going at that point, as it should
be, but note the amplitude of that pulse;
it's at least four times too high (and the
video is way too low). A bit more look
ing around with the oscilloscope showed
that the AGC filter capacitor, C2 (see
Fig. 2), was open. That allowed a num
ber of signals to get into the AGC line,
causing feedback. A little experimenting
with a capacitor substitution-box
showed that marginal filtering in this
AGC circuit can cause a loss of picture
detail before the vertical sync is af
fected. That fact may be worth remem
bering if you run into a similar problem.

That is an elegant example of how
much faster you can diagnose a prob
lem when you use a scope intelligently.
In fact , in cases like that, it is about the
only instrument that will give you any
valid data on exactly what the circuit is
doing. The key clue in this kind of
analysis is to look for the presence of
signals (or pulses, etc.) at points where
they should not be. Do that at any cir
cuit point that is filtered or by
passed.

Now we get to a much worse case,
unless you're looking for a good ex
ample of how to foul up a fairly easy
diagnosis! The set was a Philco hybrid
(solid-state IF, etc ., and tube ampli-
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housed in our attract ive, high
impact case (4" H x 10"W x 7"0),
com plete with aluminum front
panel and hardware. Priced from
just $149.95.'

The Idea Box has the
capacity for big ideas as well
as small ones. You can stack any
of the three circuit cards , in any
combination.

So, before you tackle your
next project, get a head start with
a little help from us; have an Idea
Box on hand. After all, good ideas
shouldn 't be kept waiting.

Meet the Idea Box. The short
est distance between idea and
working prototype or one-of-a
kind instrument.

It's a great time-saver! You
design the circuit, we provid e
the power suppl ies ...assemb led
and tested .. .and the right case
to house it all.

The Idea Box comes com
plete with three highly regulated
low-ripple power supp lies (fixed
5VOC @ 1A; + and -15VOC,
variable, @O.5A). Plus yourchoice
of a solder less breadboard ; a pre
etched, pre-drilled PCB which em
ulates the hole connection of the
solder less breadboard 's pattern ;
or a blank foil board you can use
for existing PCB designs. All,

That is one of tho se switching-regulator
types that have been discussed in pre
vious columns. A pass -transistor does
the actual regulating . It is switched on
or off to vary the pulse-widths, at the
horizontal frequency.

The unusual thing here is that the
oscillator used is in an IC on the volt
age-regulator board, the 70419 module.
Some similar circuit s use two horizontal
oscillators , one of which is the main
horizontal oscillator, with the other one
synced to it. Here, there is only the
one, and that doe s it all. The IC also in
corporates the phase detector and over
current, over-voltage , and under-volt
age protection circuits. It even has a
protection circuit to guard against any
fault s in the control-loop of the IC itself.
If any of those circuits are faulty, the
same thing happens: The DC power
supply is turned off. That is done by
simply turning off the pass tran sistor so
that no current flows at all, and that
stops everything.

Hope that some of this will be of
help , and good luck!

INTERMITTENT TURN-QN
The complaint on this Panasonic model

CT-254 was intermittent turn-on. Press the
switch several times and it would either
start or would flicker several minutes, then
it worked fine. It played on the bench for
seven days in a row, then it started jitter
ing, contracting and expanding in both di
rections. I changed the pass transistor in
the regulator. The set played three days
with no problems. I took it home; it
wouldn't work!

So, back to the bench. I changed the
SCR in the regulator. The set worked for a

TOP LINES "TEAR"
I'm tearing my hair over this Sylvania

Video Monitor. It works fine, but there's a
"tearing" in the first three or four lines at
the top of the picture. The rest of the raster
is stable. This unit is used as a computer
display terminal. The horizontal oscillator
will free-wheel, and the tearing disappears
in this model! Any help would be appre
ciated.-J. A., Richardson, TX

Here's a suggestion, and I hope it
work s! Since you changed the AFC
diode s, this stage should be OK. Scope
the bottom end of the diode unit. There
are resistors and bypass capacitors used
in this area and if one of them is open , it
can create some funny problems. I had a
very similar case some time back ; I
found some of the bypass capacitors
were bad . . .after I'd already replaced
two or three diode units! Incidentally,
an unbalanced diode can have the same
effect.

SERVICE
QUESTIONS
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INTERMITIENT GREEN SCREEN
This Panasonic model CT·91T works

fine except for an intermittent all-green
screen. When this happens, the voltage on
the green screen Jumps to +840.1 changed
the green-screen control and the bypass
capacitor. At tum-on, the screen stays
green for a few minutes, then clears up for
an indefinite time. Help!--C. C., Johns
Island, SC

Well , you've changed the screen con
trol and the arc-gap capacitor across it.
So, something is shorting across the
screen control and letting the full boost
volt age reach the screen grid. Here' s a
sugges tion: Take off the screen control
and examine the location very closely .
See if there isn 't a short piece of bare
wire (the end of the resistor lead,
clipped off, etc .) floating around behind
the control. Thi s short seems to be
"thermal" ; i.e., when the set is cold it
sho rts the control , and when the set
heat s up , it opens. Solder blobs can also
cause these kinds of problems!

cont inued on page 82

COLOR PROBLEM
This model T-995 Magnavox has a bad

case of yellow fever! The color intermit
tently turns yellow and then clears up. Any
help would be appreciated.~. H., Blue
Springs,MO

set-to-set.
If you wish, a pot may be permanent

ly installed as shown in Fig. 2, but care
must be taken to isolate the pot from
the chassis, because boost voltage is
pre sent.

A 3.16 MEGOHM RESISTOR
In the "Service Questions" column

(Radio-Electronics, November 1980)
there was a question on a CTC-27X
with no color. The stated cure was re
placing a 3.16-megohm, liz-watt resistor.

"There ain't no such thing!" Check
ing with RCA Service Co. in Medford,
MA , they said: "Go out to the open
market and buy a 3.3-megohm, J6-watt
resistor. That will work." I tried it and
it does .

Thanks to A.W. Martell of Nick' s
TV , Watertown, MA and the RCA Ser
vice Co. in Medford.

BUZZ IN SOUND

Just serviced a Panasonic CT-329.
Complaint was low-level buzz from the
speaker when the set was turned off via
the remote control. It was caused by
T80 I , the remote-power transformer.
That is mounted too close to TI51 , the
audio-output transformer. TSOI is on
even with the set off and it was coupling
a 6O-Hz signal into the output trans
former! Only one screw holds TSOI and
the leads are long enough to move it to
another area a couple of inches away .

Thanks to Frank Ferrell of Bala-Cyn
wyd, PA for that one .

HORIZ
YOKE

REVERSE
DIODE IF
PICTURE
CENTERS
IN WRONG
01 RECTION

FIG. 1

HORIZ
YOKE
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lN4005

PIN 4

lN4005 lN4005 } HORIZ CENTERING
MODIFICATION
(ISOLATED FROM
GROUND)

'-----'I/''I'r----'
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\ AODED PARTS

{ Rl

1N4005

10·25 - OHM
POTENTIOMETER FIG. 2

Lift the lead from pin 6 of the hori
zontal yoke plug and place the parallel
combination of 25-ohm pot and a
IN4005 diode in series with the lead .
Adjust the pot until the picture is cen
tered. Measure the value of the pot and
then replace it with a fixed resistor. The
diode/resistor combination is covered
with heat-shrink tubing for safety. The
mod ified circuit is shown in Fig. I . The
value of R I will, of course , vary from

ADDING A HORIZONTAL
CENTERING CONTROL

John Rusinko of Little Falls , NJ
sends in this interesting idea on how to
add a horizontal-centering control to a
chassis that does not have one.

FLYBAC K TRANS

week then started acting up again! I
changed the VDR and checked the June·
tions on all the regulator transistors. I
swapped CB05 and CB07 and found the
sawtooth generator waveform output was
a fair squarewave! The same waveform
showed up in the clipper. I replaced both
capacitors. Now I see a good sawtooth;
the set works normally!-L. C., Mena, AR

Hooray!
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Easily
the best.
In terms of resolution and
accuracy, the Model 135
is easily the best handheld
DMM available at any
price. It's the only
handheld offering 4V2
digits. That gives it 10
times better resoultion
than the best 3lf2-digit

DMM and provides 3 to
4 times more useable

accuracy. Resolution isn't
all you get. You get an
easy-to-use instrument that's
rugged and reliable enough
to live in the read world.
You get Keithley packaging.

Its large, crisp LCD makes it
easy to read . Rotary switches and a color-eoded faceplate

make it easy to use. Once-a-year calibration and long battery
life make it easy to own. Easy to buy at 5235.

Best in price, best in performance.
There is a DMM designed specifically for your application in the Keithley
line. Your Keithley distribu tor has instruments in stock for your
convenience. Call today for complete information and a demonstration.

Bench Bargain .
Model 176, Portab"re Bench DMM .
Full 5-function LCD 4V2-digit
bench DMM offers 0.05 % basic
DCV accuracy . Keithley ease of
use features include range and
function annunciators, 1000
hour battery life and optional
line operation. A bargain at 5269.

Sound Choice.
New Model 128 Beeper DMM.
Audible /visual indication on all
5 functions of this 31/ H:ligit
DMM lets you test faster, and
the user adjustable threshold and
special diode test function make
it a sound choice. Unique
features, 5139.

UnitedWay

Our test
We tried the S hortwave/Longwave Tuner

with several recei vers : the Radio Shack
DX-300 and 302, Kenwood R-I OOO, Drake
R7 /DR7, and the Yaesu FRG-7700. While
signal improvement varied with the receiver
tested , some improvement was noted with
every receiver. The improvement was most
noticeable on the lower frequ ency ranges (AM
broadcast band and below).

While the manufacturers of most general
coverage receivers capable of tunin g below 100
kHz usually state that frequency as a nominal
cutoff point , using the Shortwave/ Longwave
Tuner extend ed low-frequency reception con
siderably. When used with a 50 to 100-foot
wire antenna, reception of WWVB (60 kHz)
and even Omega (12 - 15 kHz) was possible! In
their literature, Grove Enterprises indicates
that the low-frequency reception is best when
using a 100-foot insulated wire lying on the
ground as an antenna! Using that for low
frequency reception and a shortwave dipole
would make an excellent antenna system.

The Grove S hortwave/Longwave Tuner is
not perfect; in order to keep the cost competi 
tive RF chokes, rather than a large-diameter
wire inductor, were used. As a result , there is
series resistance, as well as low Q, on the low
est frequ ency ranges. Despite that shortcom
ing, the tuner gives an excellent accounting of
itself when used for casual longwave reception,
and provides some improvement on the higher
frequencie s as well.

The Shortwave/ Longwave Tuner sells for
$59.95 plus $1.75 shipping from Grove Enter 
prises, Inc., Brasstown, N .C. 28902. R-E

Thanks to you.
It works.

"-or all of us.

continued from page 36

EQUIPMENT REPORTS

between two ante nnas for different frequency
ranges, and select ively feed the tuned signal
into one of two separate receivers, or into the
two separate ante nna jacks frequently found on
modern wide-coverage receivers.

Jacks and screw termin als on the rear of the
cabinet let you attach antenna leads and con
nect the unit to the receiver(s). While coaxial
cable is recommended for connecting the tuner
and the receiver, for short distances insulated
single-conductor wire with a separate ground
lead or even shielded phone cable can be
used.

The S hortwave/Longwave Tuner is not an
antenna matchbox in the truest sense; it is not
intended to provide near-perfect impedance
matching between the antenna system and the
receiver. Rathe r, it is a preselector circuit that
can be made resonant at a parti cular frequen
cy, improving reception on, or near, that fre
quency while simultaneously rejecting out-of
band interference. That makes the device use
ful with modern low-cost communications re
ceivers that feature high sensitivity but fall
short in selectivity . The background clutte r
from intermodulat ion and front-end overload
may be reduced or even eliminated with this
tuner.



Allow 6·8 weeks lor delivery. We do not bill, check must be enclosed.

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

BUILD YOUR OWN ROBOT!

r----------------------------------------------------~
9/8 1

BREAKER TRIPS
After about a minute of operation, the

circuit breaker trips in th is Sylvania model
D-14. If I disconnect the degaussing coil,
the set works OK. I dec ided the coil was
bad and replaced it. The breaker st ill tr ips!
Any leads?-e. G., Amityville, NY

Since there are only two items in the
degaussing circuit-the coil and a posi 
tive-temperature coefficient the rmis
tor-I suspect that the thermistor is
shorted. Because the symptom goes
away when this circuit is open, the
thermistor is the only thing left to go
wrong. Thi s part is a Sylvania No . 38
33206- I. Use only an exact replacement.
Normal resistance is 25 ohms cold and
must go up very quickly .

PICTURE PROBLEM
This Airline model 129462 (Sams 1544-2)

has a picture problem. Contrast, br ight·
ness and brightness-limiter controls have
no effect at all. There's a whit ish raster
wi th heavy retrace lines. When I turn up the
color a funny picture comes on that looks
li ke a film negative. I tried a new M800
video module with no help . The picture
tube is good.-F. C., Gainesville, TX

The crystal ball says you've lost the
video or the black-and-white signal .
When this happens, turning up the color
will give you a funny picture. Since the
video module is OK, check back through
the video circuits. There 's another
video-amplifier transistor (Q204) on the
front board alo ng with the IF's, etc.

If transistor Q204 is shorted, it will
give you a negative video and a severe
loss of gain . If the transistor is OK,
check the video-detector diode to make
sure whether it is open or shorted. There
should be 6.2 volts ofvideo signal on the
Q204 collector, with the sync going
negative; if there isn't, everything from
here on in will be bad!

THICK HORIZONTAL LINE
The screen of th is Zenith mode l 14Z33

shows a horizontal line. The BBAl1 and

ciliato r plate voltage drops slowly, goes
clear out, wh ich is when the breake r trip s.
Can you give me a clue?-A. 5., McKees·
port,PA

There's one good clue: This plate is
fed from the +600-volt boost. When you
check. you'll see that the horizontal os 
cillator plate is also fed from the same
boost voltage . If you lose the grid drive
to the 3 ILZ6. it draws enough current to
make the breaker trip.

Try a new nCD damper tube. You
migh t just fix the problem ! If this
doesn't he lp. then check through the
complete boost circuit from the flyback
to the points fed from it. I doubt that this
problem is caused by a leaky capacitor.
since when this happens, it is usually
permanent. However, tubes can short.
cool off and clear up.

(State)

LOSS OF VERTICAL SWEEP

There's an odd problem in this RCA
CTC-53XP chassis. It begins losing its
vertical size, forms a thin line, and then the
breaker trips. I found that the vertical os-

th is area for a possible hairline crack
or a bad solder joint on the blue screen
cont ro l.

Check the co llector vo ltage on the
blue video output tran sistor to see if it
goes off (either up or down !) when the
tro uble shows up. If this transistor is
intermittent ly opening, this lets the blue
cathode voltage go more positive, which
cuts off the blue gun.

Please print

• MOBILITY BASE is not a lunar space
station. It is the drive system that permits
the robot to move from here to there. Full
construction details along with a discus
sion of power sources is included.
• THE BODY-FRAME AND ROTATION
MECHANISM. This is the part tha t makes
Unicorn-1 look like a robot. Wood and
Formica are the mater ials for the body.
Motors and gears are what make it func
tion.
• COMMUNICATIONS. How you can tell
you r robot what to do. Prep rogramming
techn iques....radio control....computer con
trol are a ll detail ed .
• SENSORS. How to add se nsors so your
robot doesn 't bump into th ings.

IatIIID-Eleclnm
Robot Reprints
200 Park Ave. Sou th
New York , N.Y. 10003

(Name)
I want to order _ _ reprints@S12 .00 plus 51.00 post -
age and handling for U.S.. Canada and Mexico . ~c:-::-;-...,--:;-:;-c::-:c::;-----------
Add 96c sales tax for New York State residents only . (Street addres s)
U.S. Fund s only .
I want to order _ _ reprints @S12.00 plus $3.00 Air = ....,- - - - --=0--:-:- - - - - ---=,..,.-
Postage and handling for all oth er count ries. (City)
U.S. Funds onl y.

Send today for your 52-page (8% x 11")
booklet containing complete reprints of
all eleven articles in the Build Your Own
Robot series by Jim Gupton .

This all-inclusive reprint gives you all the
data you need to build your own Robot.
• TELLS EVERYTHING YOU NEED TO
KNOW to build the Unicorn-1 Robot with
out the need for an engineering degree or
special equipment. The robot is fully
mob ile with manipulator arms to grasp , lift
and carry .
• MANIPULATOR ARMS and end-effec
tors (hands) are what enable the robot to
perform useful tasks. Details of construe
tion techniques and considerations are
fully explored.

SP£I:\AI. RE_
BUIlD TlIS IlOIOT 'Illl IImER S40Q

·adi8
Eleal RiaB

co nt inued from page 80

SERVICE QUESTIONS

Well , the most likely thing I see in the
crystal ball is that you are losing your
blu e complete ly. Thi s leaves red and
green, which together make yellow. So
you ha ve to start at the picture tube and
eliminate the various po ssibilities.

Check the control grid , cath ode and
screen voltages on the blue gun. Fo r
example, if you were losing the blue
screen voltage , the blue gun would cut
off. There are three screen contro ls on
the " Retrace/Screen" module ; check
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•
-QUICK -EASY -OUARANTEED -FUN, TOOl I

INTRIGUED BY CALCULATORS? Th en yo u can to see it start ou t with a wild guess and then approach

I step up yo ur math sk ills fast! Use my new metllOd in the limit and sto p " •
guidebook fo rm . It 's .call ed CA LC ULA TOR Pr ofessor John 'A Ball of Harv ard College (aut hor

•
CA LCULUS, and co mes WIth thi s guara ntee: If af~er of the book 'Algor ithms for RPN Calcu lators ) wri tes: I
10 d~ys y ou re II 0t astounded at the problems you re "I wish I had had as good a calculus co r "
solv mg on yo ur own calculator, return the u se. •I guidebook for an immediate refund. ~~ofe~sor H . I. Freed man of the I!. of Albe rta,

But the point is - yo u won't wa nt to send it back. ~ntmg m Soc. lnd . A~pl. Math ReVieW, sta tes: .

I For th is is th e easiest , fastest shortc ut eve r! Th e da y There can be no question as to the usefulness of tillS I
you receive yo ur cop y in the mail yo u'll want to put book ... lo ts of exerc ises. ..v ery clearly umtte n and

•
,t to work. It's that excit ing a nd helpful, makes for easy reading." •

My name is Dr. George McCarty . I teach mat h at C.B . of Santa Barb ara says : "Your book has given

I the Univ ersity of Cali fornia . I wrote this guidebook me mu ch instrue ti.on and pleasure . I do no t hesitate I
to cut th rough the confus ion . It does Just that - to recommend It. CAL CULATO R CA LCULUS' is a

I with .wo rked-out examples, simpl e exercises a~d book that insp ires th e reader to ullderstalld •
prac~l~al problems - all designed to work WIth ev ery thillg do wll to tile last de tail. You seem to hav e

•
precision an d magic on your calc ulat or! put your heart int o the teaching." I

POWER METHODS, Need 'a evaluate fu~clion, . area' . I WA NT YOU TO TRY THIS. e et my com-
v?'umes - . so l v~ ~quatlons - use curves, ,tng, ~olar coor- plete kit , with a TI- 35 calculator a 200 p . St udent I

I dinates - find limits for sequences and series? It s all here! Math Book A ND the gu idebook A LL for $39 95
If you 're in the biological, social or physical sciences, ' . . ' . .

I you'll b. doing Bessel functions. carbon dating. Gompertz' (to USA only: add $2 for ship ping. or $5 by A IR; In I
growth curves. half-life, future value. marginal CO"" Ca lif. add $2.40 tax. For eign $5, or $1 0 AIR.)

I
mot ion,. coolin.g, proba.bility, pressure - and plenty more If you already have a scient ific ca lculato r, you
(even differential equations}. . . can invest in 'CA LCULA TOR CA LCULUS' for only T

Important . numerical 'e:hOlquesl Those algorithms are U.S . $14 .95 (to USA or fore ign : add $1 for shipping E

I here, too-rational and Pade approxtmatron, bracketing. con- $4 b AIR· ' C I'f dd 90 ) A . ' A
tinned frac tions, Euler's method, Heun's method, itera tion or y . , m. a ,~ ' a . ¢ tax . . s p en n ywi se R

I
functions, Newton's method, predictor-corrector. successive Ben Fra nkhn ~a l.d, A,}, investment J11 knowledge 0
substitution•. Simpson's method and synthetic division. pays the best d lVldellds. G ET STA RTED NOW - u

LOOK AT W H AT U SERS SAY : Samuel C. Tax ded uctib le fo r professionals . TI McClu ney, [r . , of Phila delp hia wri tes : NO RISK W HATEV ER l Send for it tod ay . Be A
"CA LCULA TO R CALCULUS IS GR EAT! For ten sure to give me yo ur complete ma iling add ress wit h NI years I have been tryill g to get the the ory of calculus your check or money orde r. If yo u wa nt to charge it D

•

through my head , using home-study courses. It was (Visa or MC ), tell me yo ur card no . and exp o date . M
not until I had your book tha t it becam e clear w hat Prompt shipm."t -->r"-t'i re:~ ~ A

I
the calculus was all about . Now I call go through the guaranteed . rz-c .. '----y I
other books and see w hat they are try illg to do. With Th ank yo ul L
your boo k and a calculator the whole idea becom es EduCALC Publication' , Dept. D-8 T

I l ' t d ' MOST REFRESHING Box 974, Lagu na Beach , California 92652 0
c ear III a momell , all IS a In Calif. {also AK and HI) , call 714- 497-3600; D
EXPERIENCE. I program some of tire iterative prob- elsewhere TOLL FREE 24.hour Credit Card order" AI lems yo u suggest and it always GIV ES ME A TH RILL 800-854-0561, Ext . 845; Dept. D-8 y------------------------

r--- ---------- ----- - -- -~I x3+7x-4=O? ~~fl6h~T I
• I I k HARD . h h 3 b ~ Set x' +7x=4= (x'+7)xand th. nx =4/(x' +7). It 00 s WIt t at x term, ut :<. Nowmakea fin<guess ofx = '12 and use it on the righr.

• it's EASY to get x = 547928287 ~~ hand ' ide to calculat e 4/( .5'+ 7)- .55... Let .55 be I
• • • ~ yo ur second guess and get 4/ (.551 +7)= .5477.. .for your

I
Use your calculator Rlght Now to third guess. Repeat this processfor grea ter and grea ter I

accuracy. WANTTO KNOW MOREl

10GK6 tubes test OK, but the vertical
linearity and vertical size controls do
nothing. Any ideas?-J. P., Brooklyn, NY

I have one : I note (from the photo you
sent along) that the screen line is ap
pro ximately an inch high and not very
thin. This generally means that the
vertical-output stage is trying to work. It
picks up enough stray AC on its grid to
cre ate a thick line.

However , the vertical oscillator obvi
ously isn't running. Using just your
fingertip, to uch the SBAI I pin 9 grid,
the input grid of the vertical oscillator. If
this causes the vert ical deflection to in
crease slightly , you have eliminated this
tub e as a cause of the symptom. The
chances are that one of the parts in the
fee dback loop is ope n; without feed
back, there ' s no oscillation.

MORE BROADMOOR DATA
George R. Welker, Spokane, WA

sends this supplemental data on Broad
moor chassis . He says that the 6911-C
chassis was made by Midland for many
private labels such as Bradford, True
tone , and Coronado as well as Broad
moor ! You can get parts and data from
Midland International Corp ., 1900
Johnson Drive at State Line Road,
Shawnee Miss ion, KS 66205.

Thanks a lot, George! If we keep on
trying, we'll get some useful data in our
files on those. R·E

r---------~-------,SPECIAL THIS MONTH Electronics Paperback Books
SALEPRICE. •I G~~~1~~;IL Gltl£~ality \O~~:f~O~~~~~h~!o~!ef~~~~~aln~T~I~~~~~.I

I

:tS fOP. eE: cIS. Add in shipping . NY State residents add Sales Tax. Total it up, enclose I
p.o,)E.C uilO?fole e $3 .50 you r ch eck and mail.

:tp.OtlIC ~\ e'3S~ 10 '0 9ul'3f ?{l C 0 28 Tested Transistor Projects $3.50
E.\..E.C ('3(1ge0 Qui (ed. p.e 0 Single IC Projects $3.95

I p.. ",./loeloe (i(l9 re D This mon th ONLY $3.00 0 First Book of Diode Characteri sti cs $2.95 I
~o SO 0 Electronic Test Equipment Construction $4.50o 1st Book of Hi Fi Loudspeaker Enclosures $3.25

I
s 0\ 0 Handbook Of IC Audio Preamp and Power Amp Construction $3.25 1

O~oOE.S (I~ '3(e'3 0 50 Circuits Using Germanium Silicon and Zener Diodes $3.50
-tlG . ~ (1'1'3

SUS- . I\O(lS" , 50 0 Practical Computer Experiments $4.75
SOC\P.Csu;o '3??~I~:( ?(ice $3 . 0 50 CMOS IC Projects $3.50

I ult p.egv 0 Digital IC Equivalents and Pin Connections $7.50 1
Ci(C \fO(liCS, D "Fhis month ONLY $3.00 0 Line ar IC Equ ivalents and Pin Con nections $7.50
elec o Popu lar Electronic Circu its , Book 1 $4.95

1 lieS 0 Dig ital IC Pro jects $4.95 1
E.C1'S . 'ole su?? y. 95 0 Popu lar Electronic Projects $3.50

" ~p.O,) 0 " '3{1'3 ?(ice . 0 Electronic Music and Creative Tape Reco rding $3.50
_,~~\..' l eO'3(1 gul'3(

I
oO'tlE.p. S~ u(l(egul '3cifCuiIS. p.e 0 Projects In Opto Electronics $3.50
.- ul'3lev , ouclO( 0 Electronic Games $4.50
p.eg err\lco(l D This month ONLY $4.50 ,..------------------------
\Of S ELECTRONIC TECHNOLOGY TODAY INC. 9/81 I

I \..OCI\.1'Op.~ 'ouiIO. 17 Slate Lane, Central Islip , NY 11722
E.l\.SUp.E. 'oe e'3S~

I
eUI\..O1'p.C'3IO(S C'3~ ce $3 .50 Pric e of Books . . . . . . . . . . .. . . I

O'tl1'O (I'Iel '3I IO e9ul'3( ?(I Sales Tax (NY State Residents only) .
'" \(Oo~(le oel'3iIS. p.

I
l-I;ofl'l?lel e D This month ONLY $3.00 Shipping and Handl ing. . .. . . . .. . . .. ... .. I

(60c 1 or 2 books. 25c each add l.)
\}v1\Otl~ oo il TOTALI _

CI\.\..C S '3(1

I C:tp.OtlIC (li c "'3
IUe

' I
\. E.\..E: eleclfO

I\.C1\CI' \Of '3(1~ $5.95 Name
~p. 10 so", e (n(ice
I-Io~ p.e9ul '3 " Address J
e'3SII~ . D This month ONLY $5.25 City State Zip _-------- --------
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NEW IDEAS
Simple Tesla coil

ZIP

Date

StateCity

Street

Print Name

Signature

NEW IDEAS

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

200 Park Ave. South,
New York, NY 10003

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

Title of Idea

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

All published entries, upon publica
tion, will earn $25. In addition, Panavise
will donate their model 324 Electronic
Work Center, having a value of $49.95.
It combines their circuit-board holder,
tray base mount, and solder station (see
photo below) . Selections will be made at
the sole discretion of the editorial staff
of Radio-Electronics.

10 TU RN S

NE. W
WIN DI NtSS

zto. 24<l./t

wire, then make a loop , and finish up
by winding two more turn s. Again,
wrap the new winding with electrical
tape , leaving the loop exposed.

When the windings are finished , the
two loop s shouldn 't be more than
\4-inch apart (but take care that they do
not touch). Connect a 240-ohm resistor
bet ween the two loops. The modified
transformer now should look like the
one shown in Fig. 2.

Connect the transformer as shown in
Fig. 3. The 27-ohm resistor and the two
transistors should be mounted on a heat
sink and mu st be insulated f rom it.

The output of the high-voltage wind-

HI(rt\ -VQL"A G,E
w lR.E

+
'----v---J

/ 2 VDC.

FIG. 3

ing should begin to oscillate as soon as
the circuit is co nnected to a 12-volt DC
power supply. If it does not , reverse
the connections to the base leads of the
transisto rs. In normal operation. you
should be able to draw l-inch sparks
from the high-voltage lead using an in
sulated screwdriver.-Eric Wold

GROUN f) ON E. OF
If.U::'S£, I F Po SS/BL£

FIG. 2
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POTENT IAL
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LEAVE
EVE.RYTHIN&
HERE
BUT REMOVE.
CAPACITOR ,
I F PRESeNT

I'M SURE THAT MANY READ ERS FOUN D
the article on the recreation of Tesla 's
original experiments by Robert Golka
(see Radio-Electronics, February 1981
issue) very intere sting. I know that I
did, especially since I built a small ver
sion of a Tesla coil not too long ago
(although I'm only age 14). I'd like to
share the details with you.

There is one important thing to keep
in mind before we even begin: The
Tesla coil described here can generate
25,000 volt s so, even though the output
current is low, be very careful!

The main component of the Tesla
coil circuit is a flyback transformer.
You can get one from a discarded TV.

The first thing you must do is to get
rid of any exce ss wire or other debris
th at's on the transformer's core, as
shown in Fig. I. Leave the high-voltage
winding alone ; but if there is a capaci
tor at the end, it should be removed.

After that, you can start winding a
new primary coil. Begin by winding 5
turns of No. 18 wire on the core. Then

FL'IBAC!<.
TRAN5FORM£R,

FIG. 1

twist a loop in the wire and finish by
winding five more turn s. Wrap with
electrical tape, but leave the loop ex
posed.

A four -tum winding has to be wound
over the ten-tum winding that you've
just finished. That is done the same
wa y. First wind two turn s of No. 18

REMOVE ANY
WIRE OR OEBR/'S6' W<N'iN""



Allnew!
All construction proiects!

Here's the brand new issue

of-Radio-Electronics Spe

cial Projects-page after

page of new and unique con

struction articles on Test

Equipment, Computers, Elec

tron ic Music, Communica

tions, Automotive and Hobby

Projects.

They're the kind of projects

you want to build, the kind

only Radio-Electronics has

the expertise to design, and

this new issue is filled with

great"construction articles like

these:

Printmeter ForPlNdDtrapilers
WII~..TII~e 18mllor
Stereo TImer
Everything Yoa Need ToKnow

About Electronic Kits
Compresso-Amplifier

Test Equipment
Digital Scope Multi·
plexer-to convert
almost any scope Into
a 4-trace unit.
Frequency Multi·
pller-to extend the
range of your fre
quency counter.
Safety Cooker-that
protects unattended
equipment against
electrical problems.
Battery Box!
Switching Box-
a great accessory for
any bench. .
Car Test Probe
use It to test auto-

motive electrical
systems.
DlgitailC Tester
to make quick w()ri( of
testing dlgItaIIC's.

Electronic Music
The Chord Egg-to
generate an endless
series of chords auto
matically.
Words And Music
a programmable
music generator that's
Ideal for doorbells.
Big Sound For
Chord Organs-to
enhance the sound

from electromechanI
cal chord organs.

Computers
Digital logic
Trainer-that
teaches how micro
processors work.
Save Your Files
cassette tape recorder
controller makes
using tape as comput
er memory storage
easy.
Programmable
Sound Generator
adds sound capability
to almost any comput
ersystem.

Hobby
Adventures of the
IC's-applications
for LM3914 and VMOS
power FET's.
Digital Do-Nothing
Box-lights, counts,
teaches binary and
digital number sys
tems.

Communications
Digital Readout
Add-on For
Communications
Receivers-to update
older receivers easily.
Microphone Acous·
tic Coupler-a slm-

pie add-on for any
communications
system.
And lots more-all
new, and all on your
newsstands
October 2

Or...
Use the handy
coupon and get your
advance copy of
Radio-Electronics
Special Projects
delivered right to your
door. Make sure you
get your copy by
ordering ... today!

r----------------~-------------------,I We will ship your magazine, postpaid in rpa~ " RE9-81 I
U.S. and Canada, within 6 weeks of Fe- lIlle,~~ L.'-':--'I'II celpt of your order. All other countries add $3 ~, ~I~__ I

I for postage. r~~ I
I I want--magazines@ $3.00 each. First-Classrllf~,~ II postpaid. Includes handling (U.S.A.& Canada) 45 East 17th Street I
I I have enclosed $ , (Foreign, add $3,00 New York, N.Y. 10003 I
L~~~~~~~~~~~~~~ ~
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For more details use Free Information card
inside back cover.

INTEGRATED AMPLIFIER , the Plus A75, fea
tures a moving coil preamplifier and left - imd
right-channel 12-stage LED Input/output peak
indicators. The preamp section features a wide
band, DC-coupled Class A design . Controls In
clude "triple-turnover" bass and treble equaliz
ers, a sharp-cutoff switch able subsonic filter, and
separate dubblnq and monitoring facilities for
two tape decks.

The Plus 75 has a minimum rated power of 75
watts-per-channel into four or eight ohms: Re
sponse is from 20 Hz to 20 kHz with less than

FM PORTABLE: Two new options are now being
offered by Motorola for the ir Series MT500 FM
2-way portable radios- touch code, and touch 
code encoders with automatic number identifica
tion (ANI). The MT500 series includes almost 100
different models, each specifically tailored to the
customer's options.

CIRCLE 112 ON FREE INFORMATION CARD

Those new options encode dual-tone multi 
frequency (DTMF) tones which enable the user to
control devices remotely, or to place telephone
calls when interconnected with the proper sys
tem . The ANI feature expands the encode r option
to identify the user and acknowledge valid sys
tem-entry automatically. ANI is the function of a
hybrid programmable PROM that plugs l.iio the
radio front cover, thus leaving internal space for
additional options. .

The touch-code option is $200 additional: the
touch-code ANI option is $260.00 edd ltlonal.->
Motorola, Inc., clo Pat Schod, Communications
Group Public Relat ions Dept., 1301 E. Alqonquin
Road, Schuamburg, IL 60196.

the ASCII set. Two user-defined keys are provid 
ed for custom applications. The unit is fully buff 
ered and there is a "caps lock" for upper case
and alpha characters. The system has a 40-p in
ROM with outputs compatible with TIL/DTL or
MaS logic arrays . The keyboard assembly re
quires +5 VDC at 150 mA and -12 VDC at 10
mA for operation. Interfacing is accomplished by
a 16-pin DIP socket or an 18-pin edge card con
nector. Step-by-step wiring instructions and cir
cuit diagram are also included . Suggested retail
price is $79.95, less enclosure . Available in kit
form only .-Jameco Electronics, 1355 Shoreway
Rd., Belmont, CA 94002 .

CIRCLE 50 ON FREE INFORMATION CARD

NEW PRODUCTS

ASCII ENCODED KEYBOARD KIT, the JE610, is
designed to interface with almost any computer
system . It comes complete with a 62-key key
board switch assembly, IC's , sockets, connector,
and a double-sided PC board. The switches are
SPST mechanical action, and 60 keys generate
the 128 characters (both upper and lower case) of

CIRCLE 111 ON FREE INFORMATION CARD

FREQUENCY COUNTER, model IM-2420, is a
new 512-MHz digital frequency counter that is
available both in kit and fully-assembled ver
sions.

The model IM-2420 features four gate times
and 8-digit resolution for precise readings. It
does more than just measure the frequencies of
input signals . A period function can give cycle
time in seconds, while the frequency-ratio func
tion provides the user with the ratio between two
input frequencies.

A standby power switch keeps the crystal oven
warm for maximum frequency accuracy. The
oven is proportionally-controlled to keep the
internal time base within 0.1 part per million over
a wide temperature range . The crystal-controlled
time base provides long-term stability, with drift
controlled to less than 1 ppm per year. There are
also provisions for using external time-base sig
nals.

Four gate times and a 0.43-inch-high, 8-digit
LED display provide the resolution needed to
measure UHF signals . Trigger-level control as
sures stable counting when noise is present, and
provides more accurate measurement of compli
cated waveforms. Frequency measurements can
be made by direct connection, or by using the
optional SMA-2400-1 swiveling telescopic anten
na. The model IM-2420 can be wired for either
120 or 240 VAC operation.

The model IM-2420 is priced at $239.95 as a
kit, with a complete step-by-step assembly man
ual; the factory-assembled and tested version,
model SM-2420, is priced at $299.95.-Heath
Company, Benton Harbor, MI 49022.

Bal1lJIIS
DYNASCAN
CORPORATION

6460 West Cortland Street
Chicago, Illinois 60635 • 312/889·9087

Generate virtually
any wave

shape
with famous

B&K-PRECISION
cost-effectiveness!

IntI. s rs . , 6460 W. Cortland sr. , Chi cago. 1l60635
canadian Sates: Atl as Electronics. Ontari o

The B&K-PRECISION Mode l 3020
sweep/function generator is the most
versatile signal source in its price range.
Th is instrument alone can rep lace a
function generator, sweep generator,
pu Ise generato rand tonebu rst
generator. Frequency coverage spans
0.02Hz to 2MHz in seven ranges, each
with linear 1000:1 frequency control.

A low-distortion, high-accuracy signal
source, the 3020 can generate almost
any waveform, including sine waves,
square waves, TIL square waves, tone
burst, pulses and ramps. All can be in
verted . Internal l inear and log sweep
capability is also featured . Both modula
tion and carrier levels can be varied so
even a double sideband suppressed car
rier test signal can be generated .

For applications requiring standard
signals, the Model 3010 low distortion
function generator is offered. The 3010
generates sine, square, TTL square and
triangle waveforms from 0.1Hzto 1MHz in
six ranges . An external VCO input is pro 
vided for sweep frequency tests. Variab le
DC offset is included .

The 3020 and 3010 are available for
immediate delivery at your local dis
tributor. A ten day free tr ial is available at
many locations.
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Nam e (print) _

Sig na t uro _

Ad d ress _

EDNOlLSSOLIDSTATECIRCUIT
FilES VOLUM ES I & II provide
sensible you -do-it experience
with solid -state circuits. Bipola r
transistors, fie ld-effect
transistors, line ar integrated
circuits, TTL dig ital circu its and
CMOS int egrat ed circui ts are
covered . More t han 100 basic
and advanced circu its. Each
circuit is complete, f ully
exp lained, and most include
suggested procedures for
experimentat ion. All use
low -cost , readily available
components. Circuits can be
constructed quickly on a
solderless breadboard. Available
from your local electronic
distributor.
If you're a student, t echnician,
experimenter, radio amateur,
te acher or compu ter ent husiast ,
order th ese invaluable
solid-sta te circuit traini ng
prog rams today.

VISIT SAMS AT
WESCON. BOOTH NOS.

1516 & 1518.

A LOW-BUDGET
COURSE IN

SOLID STATE
CIR(:UITS

A mo u nt o f o rde r $_ _

Ad d lo ca l sa le s tax w he re ap p lica b le $__
Shipp ing & hand l ing costs $---.2J!ll

Tota l amount of o rde r $__

o Paymont En clo sed 0 Cho ck 0 M o ney Order
o VISA 0 MasterCard Int erbank No. _

Vo lume I - Bi po lar Tr an si st o r, Pet .
& Linear Ie Cir cuits No. 21 753

v o lum e 11- TTL & CMO S
Circu its.

Tw o Vo lum e Set

Cit y St ate Zip _

Call t o l l-f ree 1· 800-428·3696 f or t ho nam e of yo ur
l o cal Sams Book out le t o r t o o rde r by ph o ne . Offer to
Lg~ ~.~. o n ly.~o.::.:..x p i r os~1~. _A~1~ ~

CIRCLE 19 ON FREE INFORMATION CARD

~ ---~---- .
r - - SAMS - - - 1

I BOOKS
Mail t o: How ard W. Sams & Co., Inc., 4300 West
62nd St., P.O. Box 7092, Indianapolis, IN 46206 .

Quant i ty
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For studying, preview ing, tra nscr ibing, review
ing, or analyzing tapes of lectures, conferences,
interviews, or person al notes , the unit can play up
to 2'/. tim es faster than a normal recorder and
st ill reproduce voices without distortion. Speec h
can also be slowed down without distortion.

There is a built -in microphone, 3-diglt counter,
record -level meter, cue-review control, 12-volt
DC adaptor jack, headphone, earphone, and
remote microphone jacks. An external micro
phone, earphone, and stand are also available as
accessories.

The VSC Speech Controller is pr iced at
$259 .00.-Edmund Scientific, 7082 Edscorp
Bldg. , Barrington, NJ 08007 .

HI-FI PREAMPLIFIER , Linear Preamp , is de
signed to serve as the basic control/preamp unit
of any stereo setup . In addition to the standard
funct ion-se lect controls, the unit features a sub-

I- =:.:::.-;:::. - - - :-._ . ~ -

- ----
. - (, - -:- - . =" - -:. - - -=--=- -":"".
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sonic fi lter, two tape-monitor circuits plus selec
tion of either the left or right channel In the mon 
aural mode and channel-reverse capability in the
stereo mode . A gain switc h offe rs 20 dB of addi
tiona l gain when needed . This compact preamp is
housed in an enclosure with solid walnut end
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SPEECH CONTROLLER, the VSC (Variable
Speech Control), offers self-paced listening. Re
cent stud ies show that comprehension and reten
tion increase by as much as 42% when material is
heard at a rate of 250 to 300 words per minute
twice as fast as most peop le speak . The VSC
Speech Cont roller enables the user to regulate
that speed .

0.009% THO. The LED display shows not only
output power but can also show input levels to aid
in monitoring the output of signal sources con
nected to the amp. The amp section uses fully
complementary DC-coupled outpu t devices that
have a slew rate of 120 volts-par-microsecond.
Suggested retail pric e is $509.95.- Sanyo Elec
tr ic, Inc., Consumer Electronics Div., 1200 W.
Artesia Blvd. , Compton, CA 90220.

Low Coolant Level
Alarm

Low Washer Fluid
Alarm

NORMI\RIC
Manufacturing Corporation
2000 Hurd Drive , Dept. RE-9
Irving, Texas 75062
(214) 65a-1800

Lights-On Alarm

Low Fuel Alarm

Power Windows

Automatic Head
light Control

Power Door Locks

@1981 Normark

Power Trunk!
Hatchback Release

NORMI\RIC

Electronic Dipstick'"

Wiper Delay Co"trol
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Normark has just what your car, van
or truck needs. Write for a complete
catalog and name of your local dealer.

introduces
Factory Accessories

For
The Do-It-Yourselfer:
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The pr inters come without a case, ready to be
mount ed and connected via their ribbon cables
and PC connectors . The EUY-5E requires two
± 24 VDC sources at 100 mA each and a + 5 VDC
supply at 30 mAoThe EUY-5T requires one ±24
VDC suppl y at 100 mA, one ± 24 VDC at 1 amp
for the thermal head, and + 5 VDC at 30 rnA for
the log ic. In OEM quantities, the EUY-5Eis priced
at $145 and the EUY-5Tis priced at $196. - Pana
sonic, Electronic Components Div., 1 Panasonic
Way, Secaucus, NJ 07094.

ANTENNA TUNERS, models 228 and 227, fea
ture two- Inch, 47-tap toroids with silver-plated
18-gauge wire and tap selectors. Used in a wide
range " T" network with variable capacitors, the
toro lds permit vern ier tuning for easy, accurate
adjustment.

PRINTERS, EUY-5E and EUY-5T are miniature
alphanumeric printers, that print either on elec
trosensitive paper (EUY-5E) or thermosensltive
paper (EUY-5T). Both print 32, 40, 64, or 80 char
acters per line. Characters are formed by a 7 X 5
dot matrix, and are 0.11-inch high. The EUY-5E
can prin t two lines per second while the EUY-5T
prints 0.8 lines per second. Both pr inters mea
sure 7.68 X 2.56 X 2.76 inches and print on
5-inch wide paper and have an expected life of 1
X 106 lines; that makes them suitabl e for applica
tions where inexpensive hardcopy output is re
quired, including computer peripherals, measur 
ing instruments, analyzers and others.

1000 seconds to 1 millisecond. There is also vari
able DC offset and auxiliary TIL output.

The model 1200A is pr iced at $395.00.
Krohn-Hita Corporation, Avon Industrial Park,
Avon , MA 02332 .

MHz, and also provides 1500:1 linear up or down
sweeps, with adjustable sweep durations from

receiver on the front end, to insure sensitivity and
select ivity of signal reception. The auto matic
tr ansmitt er power control maintains a steady
transmission at the rated power outpu t over a
widely varying input voltage. A microstrip RF
power amplif ier reduc es tun ing t ime and makes
for over-all easier alignment and service. Private
channel (CTCSS) operation is available as an
option . The model 867L is pri ced at $425.00 for
the one-chann el version, $446.00 for the two
channel version.-Stand ard Communications
Corp., P.O. Box 92152, Los Angeles, CA 90009.
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FUNCTION GENERATOR, model 1200A, in
clud es the Waveguard output-pr otecti on circuit
that was availab le formerly only at extra COSt.
That circuit prevents damage to the gener ator's
outp ut stage If an exte rnal voltage is applied acc i
dentl y across the gener ator's output terminals.
The Waveguard circuit recovers automatically
when the external voltage is removed.

The model 1200A provides 20-volt P-P sine,
square , and tri angle waveforms from 0.2 Hz to 3

TWO-WAY BUSIN ESS RADIO, model 867L, is a
30-watt VHF FM unit available with either one or
two channels. Designed for mobile use or as a
base station, It operates in the 140- to 174-MHz
frequ ency range . There is an adavanced Hi-Q

audibly, and electronically that there Is a powe r
failur e, giving the user time to bring the system to
an orderly shutdown with all dat a files intact . An
interrupt featur e can be used to generate an
interrupt to transfer memory content automati
cally to disk or to operate any external device
requ iring less than 60 rnA. Suggested retail pr ice
is $295.00. A 20-minute version is available for
$249.00.- High Technology, Inc., P.O. Box
14665, Oklahoma City, OK 73113.

pieces and a black anodized fi nish. The unit mea
sures 1'/. X 19 X 6 inches. Suggested retail price
is $330.- MXR Innovations, lnc. , 740 Driving
Park Ave.. Rochester, NY 14613.

POWER SUPPLY, the AppleJuice model APS-3,
is a reserve power supply that provides one-hour
back-u p power for the Apple /I Computer and
Apple- powe red peripher als dur ing power flickers,
prolonged outages, and browno uts. During an
outage, the AppleJuice alert s the user visually ,

EXP. DATE

ST. ZIP

LEARN
MICROPROCESSING
on your own computer!

V~
-=--

CITY

,p;q .. CREon CAROOROERS ~
_ CALLTOLL·FREE ~

~::k~ RBI 1-800-426-6254~.
YUI Iwant to start learOlng MICroprocessors. Please rushme:
o IlI8WT~ TrOning UriI'1S2!m5 plus $300 P& H
o IIlII5 Cootbook2169111Z.95 0 lllIIlIlIIll5 SoIlw.rtIIook 21MI 191iO
N AME O VISA D MSTCD

ADDRESS

CARD NO.

YouLearn How To:
' Deslgn& codemcro

processor sottware
I Use logic & Bit

~'ampulation TWllUQUes
' Enter &execute programs

onyour own computer
I l.hderstand J.1lCIoprocessor

Architecture& Support
QIlPS

' Control Programmable TRAINING UNIT $299_95
\>put/Outpul Ports

I lmplement Real-Time Interrupt Handling&DataTransfer
' Design your ownmcroccmputer

You Will Receive:
• II fully testedandassembled~ MICrocomputerwith 1KRAM. 1K

EPROM and 1KPROM Memory. Programmable I/O. Keyboard Umt CPU
Card. DIsplay andOperatingSystem, 44 p nedge connector can be
configuredto anybusstructure. areaonCPU card for Customwire
wrap deSign or user deuredmtertacecircuitry. completely expandable

• CompleteStep-by-Step InstructIOn Manual
• Completeuser's Manualwith programs included
. 352 page lOl5A Cookbook takesyou frombase microprocessor

CtrlCepts to actual destgn of an 8m5AMICrocomputer
. 344 pagemJ/8C65SoftwareDeSIgn Book1With over1!ll executable

program examplesplus detailedexammanon of all 244k1strucbons
arwj typICal assembly language programfor the8a30/0085
MIcroprocessor
Sdsbdion&llann.tlt not completelysansued youmay return
theprodoct wrthm3l days for a full refund

RATED BEST VALUE BY INSTRUCTORS

SIGNATURE
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CLIP AND MAIL COUPON TODAY TO:
POLY PAKS, INC.
P.O. Box M2, RA9
8. LYN FIELD, MA. 01940 (617) 24 5- 3S2S

RUSH ME YOUR FREEDISCOUNTCATALOGI

NAME:

ADDRESS:

CITY:

STATE: ZIP: _

-~- - - - --- -------
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in your Electronics Career through
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The model 412 has eight bright .35-inch LED's
In add ition to the LSI IC, a few discrete compo
nents , and two micro DIP switches that are
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LOUDSPEAKERS, the L 112, is a 3-way bookshelf
speaker system designed in "mirror-imaged"
pairs for greater stereo imaging . The L 112 fea
tur es include a one-inch dome rad iator, a five
inch midr ange driver and a 12-inch woofe r. A
high-resolution divid ing network provides smoot h
transition between the dr ivers. The 12-inch woof
er uses a Symmetrical Field Geometl}'(SFG) flux-

A front-pa nel five-posit ion ANT ENNA SELECT

switch offers a choice of dummy load , one of
th ree different antennas , or tu ner bypass for one
of the antennas. Also, one antenna may be a
long-wire type.

The tuners will match conve ntional 50-75 ohm
unbalanced outputs to a variety of unbalanced or
balanced load impedances. A built-in balun con
verts one antenna to a balanced configuratio n if
desired (max. balanced load on 160 and 80
meters is 500 ohms). Power rati ngs are 200 watts
RF inter mitt ent, 100 watts continuous (ideal for
any transceiver wit h input power up to 200
watt s).

The model 228 has a buill-in SWR bridge , FOR

WARD/RE VERSE switch , SENSITIVITY control, and a
meter that indicates SWR's between 1:1 and 5:1.
The size is 3'1. X 10'1, X 7'1. inches. Model 227is
identi cal except that there is no SWR bridge, and
the size is 3'1. X 8'1, X 7'1. Inches. Both mode ls
are styled to match Ten-Tee transceivers.

The model 228 is priced at $95.00; the model
227 sells for $79.00.- Ten-Tee, Inc., Highway
411 East , Sevierville, TN 37862 .

stabilized magnetic structure. The dri ver Is
equipped with a 10V.-pound magnet and a 3-inch
copp er-edgewound voice coil to offer high-power
handling , low disto rt ion , and good tra nsient re
sponse. The L 112 can be driven by an amplif ier
with as littl e as 10 watts or as much as 300 watts
continuous sinewave per channel. The enclosure
is constructed of wood panels finished in black
walnut with a th ree-dimensional brown grille .
Measures 24'1, X 14'/. X 13 inches. Suggested
retail price is $450 for each speaker.- James B.
Lansing Sound, Inc., 8500 Balbo a Blvd., North 
ridg e, CA 91329.

UNIVERSAL COUNTER, model 412, Is a panel
mount, 8-d igit counter/timer measur ing 3 X 2 X
0.5 inches in a red acrylic case tha t requires no
panel cut-o ut for front mounting; only a 'I .-inch
diameter hole is needed.

e
HOME
STUDY

Earn Your

DEGREE

CD UHF VARACTOR-TUNER. Channels
14-83 tunable. I/O= 75 ohms. Power $23

95Gain= 10-20 dB max. Complete with
schematic and tech data. Brand new -
surplus .
® NICAO 5 AA BATTERY PACK in
shrink tube with solder tabs. Brand $695
new - surplus.
® CABLE TV CONVERTER. For conver-
slon to midband and superband cable $3495
stations. Brand new and its LEGAL!
@ BRAND NAME POWER SUPPLIES
:t:5V/6A. Voltage adjustable and IC $2395
regulated . Ideal for CMOS, computer-
based instruments, etc. use. Brand
new - surplus
® MODULATOR. Video and sound in-
put with 75 ohms output. Switchable $1695
to channels 3 or 4. Shielded case .
Brand new-surplus.

UPS ANYWHERE IN CONTINENTAL U.S.
Pay by CHECK, M.O., VISA, MIC, C.O.D.
9533 Valley View, Cypress , CA 90630

SeR (714)527-2554
ELECTItONICS INC.

For Free Buyers Guide Circle No. 32

COLLEGE DEGREE

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

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

Our free bulletin gives full details of
th e home-study program, the degrees
awarded, and the requi rements for each
degree. Write for Bulletin R-81.

Grantham College of Engineering
2500 So. LaCienega Blvd.

Los Angeles, California 90034
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The model MP-3 uses constant- imped ance " L
pads" as th e control elements, instead of the
variable resistors that are usually used for that
purpose. Though more costly than variable resi s
tors, the L pads provide a min imum load imped
ance of 4 ohms, resulting in more sta ble opera
tion of the dr iving amplifer and allo wing exte nsion
loudspeakers to be turned up , down, or off with
out altering the volume of the main speaker pair.

The model MP-3 will accept power inputs fr om
any commercially available amp lifier, and will
drive loudspeakers of any nominal impedance in
any combination up to a level of 70 watts per
speaker. It is pac kaged for home or office In a
metal case of blac k pain ted finish and meas ures
9'/, X 3 X 7'1, inches. It is also ava ilab le In a
rack-mount versi on, as model MP-3R, fo r profes
sional installation s, with dimensions of 19 X 3'1,.
X 7,/, inches.

The model MP-3 is priced at $ 149.95; the rack
mounted model MP-3R costs $159 .95.-Rus
sound/FMP, Inc., Bo x 2369 , Woburn, MA
01888. R-E
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and resistance in 21 ranges. The model 2 74 fea
tures singl e-chip LSI logic, automatic decimal
point and overload-protection, and operates up
to 200 hours from a singl e 9-volt t ransistor bat
tery. An automatic La-BAT Indicator warns the user
when the battery life is down to 20%. Accuracy is

better than 0.8% and Input impedance Is 10
megohms. The model 274 com es with 9-v olt bat 
tery, deluxe test probes, spare fuse, and carry ing
case; It is pri ced at $89.95.- EICO Elec tronic
Instrument Co., Inc., 108 New South Road ,
Hicksville, NY 11801.

SPEAKER AMPLIFIER SWITCHER, model MP-3,
allows up to four pairs of stereo louds peakers to
be dr iven from a single amplifier without ove r
loading the amplifier's output stage. Each pair of
speakers may be volume-con tr olled inde pen
dently of the others, without changing the loa d
impedance " seen" by the amp lifer. Inpu t swi tch
ing for two separ ate power amplifiers is provided
so that any loudspeaker pair may be driven from
eith er of two signal sources.

equalizati on syste m, plus the Diamond Cut Multi
core Sena lloy record/playback head provides the
higher saturation limit required for new metal
tapes. The TCD-420A also features a 3-motor,
servo-controlled dual-capstan transport system,
dual -scale peak -reading equalized meters, plus
horizontal, vertica l, or wall-mount operation.
Suggested ret ail pr ice is $850.- Tandberg of
America, Inc., Lab riol a Ct. , Armonk, NY 10504 .
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DIGITAL MUlTIMETER, model 2 74, is a hand
held instr ument with a 3 'l.-digit liquid crystal dis
play. It measures AC and DC volts, DC current,
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REINFORCER RINGS , designed to protect flexi
ble disks and minid isks, prevent hole tearing and
help reduce co ating removal and rippling damage
tha t causes premature fle xible-disk failure. Made
of heavy-duty Mylar, the rings are especially rec -

CASSETTE DECK, model TCD-420A , is a two
head metal-t ape compatible record/playback
deck . The combination of the Actillnear Record
ing System , the DN YEQ-the dynamic recording-

accessible to the ope rator. Frequency, frequency
rati o, time interval, period, or events are selected
by one of the switches . Gating times of 0.01, 0.1 ,
1, and 10 seconds or external are selectable
thro ugh the seco nd sw itch. Frequency response
of 0-10 MHz is stand ard in all functions except
freq uency rat io, where it is limited to 2 MHz. Hold
and reset inputs are avail able as st andard con
nect ions, with ot hers on request .

The power requirem ents are 5-volts DC at 180
mA , or 120/240-volts AC at 50-60 Hz when the
wali-mount plug-In power pack is ordered. Appli
cat ions include either portable or panel-mount
rat e indicator, frequency monitor, process timing,
period measur emen t , event counter, frequency
comparator, and oth ers. Sealed units with dedi
cat ed function and gating tim e are available for
use in harsh surroundings.

The price of the model 4 12 is $175.00 for the
standard unit; $225.00 for the sealed unit.
International Microtonics Corporation, 4016 E.
Tennessee Street , Tucson, AZ 85714.

ommended for use with Wang and other drives
which require reinforced flexible disks. The Rein
forcer Ring Kit contains 50 adhesive-backed
rings , an easy-to-use applicator, and instructions.
Re-order packages of 50 rings are also available.
Price of the kit is $9.95. Refills are $6.95.-MIS
CO, Inc., 963 Holmdel Rd., Bo x 399 , Holmdel, NJ
07733.

NOW YOU
CAN BUILD
YOURSELF

AN
ORCHESTRA

The most adv anced - malt versatil e organ
you ever dreamed o f II now w ith in most
everyone's reach, , . becau se you bu lid It
yourself the excluslve WERSI way.

Expand your in strument acco rd ing to
your taste and budget, With WERSl 's
'BUilding Block' Iystem, you'll ne ver
need to trade oraans again I

Superior WERSI quality al so ava il able In
pianos, synthesizers, am ps, rhyth m un its ,
etc, . • • kit or factory assambled,

Send $6 for the exciting Sight and So und
package everyone raves about. You'll
receive the famous " W E RSITIME 2 "
12" LP with accompanying libretto as w eil
as a full color, 104 page manual, widely
ecclaimed as the encyclopedia of organ
builders, Introducing you to the
Wonderful World of

~ world leader in qualltv
~ do-lt-v ou rsel t Instrumen t s

W MOUNTAIN WEST, Dept. RE-8
4215 N. 16th St., Phoenix. AZ . 85016

Please send me your FREEcolor product catalog .
Name _

Address _

City State Zip__

or call toll free 1-800-528-6169

Address _

City

WERSI ELECTRONICS, INC. Dept. M4
P. 0, Box 5318, 1720 Hempstead Road
Lancaster, PA 17601

Please send above demo oac k @ $6 .00.
Name _
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• Precision-wound, water
proof coil. Lifetime burnout
guarantee.

• Factory tuned : set-screw
ultra-fine tuning .

• Lo nger whip for more
" reach:'

nna specialists co. presents the
ce in high-performance antennas for
essional CB communications
d major support for REACT*

• Tapered stainless steel wh ip
minimizes range- ro bbing
wind deflection .

• Anti -static whip bali-tip.

• New qu arter-turn quick 
disco nnect life tested over
2,500 times.

• Easy to install. 17' pre
assem bled cable, miniature
in- line co nnector, contour
forming protective mounting
gasket, hardware for bot h
roof-top or trunk- lip
mounting .

• 5-year limited warranty.

Formula cars and our new Model M-710
Formula-1 share an iden tical engi neering
strategy : continually refine a proven basic
design with one objective : MAXIMUM
POSSIBLE PERFORMANCE.

That's Formula-1 - direct descendant of
A/S 's classic base- loade d m obile police
antennas. Born for performance, built to
last. Formula-1 is the result of over 25
years of continuous developme nt. Today's
new state-of-the-art in mobile CB antennas .

*Formula-1 contributes more than just performance:
To encourage CB for serious highway communi
cation s, we're donat ing $1.00 to REACT Inter

A~ national for every Formula-1 purchased in 1981.
~~JOin REACT. Get involved . Ask your dealer.

t h e antenna specialists CD.
a member of Th. An.n Group

•

12435 Euc lid Aven ue, Cleve land. Ohio 44106
Export : 2200 Shames DrI....
W8stbury L.I " New-York 11590
C.n. d. : A.C. Simmond s & Sons, Ltd

Z80 ASSEMBLY LANGUAGE PROGRAMMING, by Lance A. Leventhal.
Osborne & Associates, Inc., 630 Bancroft Way, Berkeley, CA 94710. 608 pp .
5'/. X 8 in. Softcover. $9.50.

This book provides a comprehensive discussion of the Z80 microproces
sor assembly language. It assumes that the reader is already familiar with An
Introduction to Microcomputers; Volt-Basic Concepts (particularly Chap
ters 6 and 7), and does not discuss the general features of computers,
microcomputers, addressing methods, or instruction sets.

Features included in the present volume are sample programming prob
lems (more than 80); problem .solut ions in source code and object code; full
explanations of each Z80 instruction; complete Z80 instruc tion set reference
tables ; Z80 assemb ler conventions; Z80 110 devices and interfacing meth
ods, and comparisons of Z80 and 8080/8085 instruction sets and interrupt
structure.
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NEW BOOKS

MICROSOFT BASIC, by Ken Knecht, dilithiu m Press, P.O. Box 92, Forest
Grove, OR 97116. 158 pp . 5'/. X 8% in. Softcover. $9.95.

This is a book that describes the BASIC programming language. After an
Initia l explanation of BASIC and a chapter on def initions, the author pre
sents a complete course on programming In Microsoft BASIC. The examples
given, starting with the simp lest, are all workable ones.

Subjects covered include branching and loops, arithmetic in BASIC,
strings, editing, arrays and files, the disk , additional useful features , and a
description of the Radio Shack Level II BASIC. There are four appendices,
the third of which illustrates error messages and how the computer informs
the user that something is amiss.
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THE PERSONAL ELECTRONICS BUYERS GUIDE, by Char les J. Sippi &
Roger J. Stippl. Prent ice-Hall, Inc., Englewood Cli ff s, NJ 07632,338 pp . 6't.
X 9't. in. Softcover. $8.95.

Covering the entire range of present electron ic devices this is a definitive
source of price and operating information that goes into the capabilities and
limitations of each.

Personal computers, electronic games, TV devices (including those that
edit out commercials), home security systems, burglar and fire detection
systems, solar energy devices-all the above and more are covered in this
consumers ' manual which tells both what you want and need to know.
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MODERN CB RADIO SERVICING, by Marv in Hobbs. Hayden Book Compa
ny, Inc., 50 Essex St ., Roche lle Park, NJ 07662. 176pp. 7'/. X 9'/. in. Hard 
cover . $6.95.

Japan is the source of most CB transceivers, but most CB test equipment
is produced in the USA. The present book explains the considerable range
of the latest service equipment that is produced to meet the requiremen ts of
technicians and CB service people . An introductory chapter deals with both
first and second-generation 40-channel transce ivers as well as the 80-chan
nel SSB transceivers and transceivers for use in other countries. Also cov
ered farther on are the newest trends in transceiver design, including the
PLL and microprocessor control techniques. Circuitry of all types is
described and illustrated with diagrams.

Speciali zed test equipment, designed to reduce the time required for
repair jobs, is explained; and in the chapters dealing with troubleshooting,
the techniques descr ibed are applicable to either 40-channel or 23-channel
transceivers.

There is a chapter on making initial tests in troubleshooting, and another
spelling out the most commonly encountered symptoms and the procedure
in handling them . Another chapter is devoted to RF interference and noise
elimination. The book includes an appendix with diagrams of various crysta l
combin atio ns in 23-channe l transceivers with multicrystal synthesizers .
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DC POWER SUPPLIES: APPLICATION AND THEORY, by Robert J. Trais
ter. Reston Publishing Company, Inc., Reston, VA 22090. 234pp. 6 X 9'/. in.
Hardcover. $16.95.

The first part of this handbook, devoted entirely to DC power supply ,
theory, and associated circu its, includes power supply circuitry, power sup
ply components and ratings, dynamic regulat ion, electronic regulation , pro
tective circuits, voltage multiplication, metering , and safety circuits.

Each chapter in the book ends with a set of study questions, the answers
to many of which you must deduce from the text . They are not there explic -

For more details use free
information card inside back cover

CIRCLE 65 ON FREE INFORMATION CARD 91



Would you pay $20
a month for a highly
skilled technician?

Our exclusive COMPUTECH manua l is an organized, easily
accessible source of solutions to those frustrating "tough-dog"
service problems . Most importantly, this manual is expanded
and updated each month to keep you in step with the rapidly
changing television industry .

COMPUTECH can save hours of frustrating and unprofitab le
diagnostic time!

• approximately 6500 symptoms and solutions to "tough-dog"
problems .

• indexed numerically by SAMS number.
• symptoms listed alphabetically for faster access.
• monthly updat ing provided .
• contains step-by-step procedures to locate the most difficult

problems .
• standardizes your trouble shooting techniques.
• excellent training aid.
• saves YOU time anti guesswork.

Over the past two years "COMPUTECH" has combined
hundreds of hours of experience by professional technicians
with the unique advantage of a computer to produce an attrac
tive, easy to read, 8W 'x11" binder that contains the type of
information needed to make TV servicing faster, easier, and
more profitab le.

itly; but figuring th em out will show your level of comprehension of what you
have read .

The second part discusses the actual circuits, and among the topics dis
cussed are low voltage supply circuits, medium voltage supplies, high volt
age supplies, and DC-to-DC supply curcu itry. Ther e are over 80 schematics
and dra wings .
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PROBLEMS FOR COMPUTER SOLUTION, by Stephen Rogowski. Student
Edition. Creative Computing, PO Box 789-M, Morristown, NJ 07960. 104pp.
8';' X 10';' in . Softcover. $4.95.

This is a book of exercises in computer use for high school and college
students, as well as for self-learners of any age. The 90 problems presented
for computer solution cover such areas as arithmetic , algebra, geometry,
trigonometry, number theory, probability, statistics, calculus, science, and
general problems. The student is also given an opportunity to try his or her
hand at three of the famous unsolved problems In mathematics.

There are no answers to the problems given in the Student Edition; those
are to be found in the Teacher's Edition. Those who want to take up the
challenge th is volume offers on their own will have to obtain both ed itions.
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ALL ABOUT TELEPHONES, by Van Waterford. TAB Books, Blue Ridge
Summit, PA 17214. 190pp. 5'1. X 8'1. in. Softcover $4.95.

It is now possible for you to own your own telephone system, rather than
rent the equipment from the telephone company. After one chapter briefly
relating the history of the telephone, and another on how it works, this book
tells what kind of private telephone systems exist , how they work, how to
build each kind , and what legally you may and may not do with them . You'll
also learn what regulations apply to the te lephone company and the manu 
facturers of private te lephone systems.

The author describes an astonishing variety of new telephones and tele
phonic devices, Including the picturephone, the electronic te lephone, the
speaker phone, and cord less telephones. There's also a chapter on tele
phone security devices, such as voice-scramblers, wire-tap debuggers, and
the voice stress analyse r system . There are two appendices: I: Glossary, and
II: List of Suppliers. The book is well filled with diagrams and the material is
presented crisply and clearly.

CIRCLE 137 ON FREE INFORMATION CARD

MORSE, MARCONI, AND YOU: UNDERSTANDING AND BUILDING TELE
GRAPH, TELEPHONE AND RADIO SETS, by Irwin Math. Charles Scrib
ner's Sons, 597 Fifth Avenue, New York, NY 10017. 79pp. 7'1. X 9'/. in.
Hardcover. $8.95.

For young hobbyists, th is little boo k explains the basic pr inciples of elec
tricity clearly and shows the experimenter how to build working telegraph
sets , te lephones, and radios using the same materials that the great inven
tors of those dev ices used: wood, tin cans , and bell wire . Following clearly
put directions, the experimenter will not only be able to build devices that
work, but will learn in the process exactly why they work as they do . The few
components that will have to be purchased can be bought cheap ly.

Each construction program leads inevitably to another, slightly more com
plicated one. When the experimenter has done all the projects offered here,
he or she will have a solid foundation in electronics as well as skill in a
fascinating and constructive hobby.
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American Cancer Society
2,000,000 people fighting cancer.

THE BUGBOOK IV: MICROCOMPUTER INTERFACING USING THE 8255
PPI CHIP WITH EXPERIMENTS, by Dr. Paul Goldsbrough. Howard W.
Sams & Co., Inc ., 4300 West 62nd St., Indianapolis, IN 46268. 224pp . 5'/. X
8'1, in . Softcover. $8.50.

This book details the major microcomputer input/output techniques and
the ir implementation with the 8255 Programmable Alripheral klterface (PPI)
IC. When the techniques are mastered, the same principles can be applied
to other PPI IC's. The full range of operation modes is detailed, including
data transfer process, flag testing, bit testing, etc.

Experiments are presented with each chapter, and range from the simple
input and output ports through the more complicated master-slave micro
processor configurations.
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AUDIO AND VIDEO INTERFERENCE CURES, by Larry Kahaner, Hayden
Book Company, Inc., 50 Essex Street, Rochelle Park, NJ 07662. 128pp . 5';'
x 8'1. in. Softcover $5.50.

This book provides all the information needed to deal with noise sources
of all types. There are step-by-step instructions on how to find the source of
interference and put it under control. Also included are schematic wiring
diagrams of filters for all typ es of receivers and transmitters. They Include
simple filter diagrams to eliminate radio and TV inte rference caused by noisy
home appliances, neon lights, and motors. For those who have an especially
difficult inte rference problem, 1he final chapter supplies a list of outside
resources th at can be helpful. R-E
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4685 Ho lladay Blvd.
Salt Lake City, Utah 84117
Phone (801) 277·2655

Name --,-- _

Service Company _

Address _

Due to the importance of its monthl y updating , COMPUTECH
can only be obtain ed on a subs cript ion basis at $240 a year.

Enclosed is chec k. money order. or
_ ___ C.O.D. reque sted.

Call us direct (801) 277-2655
or mail this coupon today.

COMPUTECH - AT TODAY'S PRICES . . .
YOU CAN'T AFFORD NOT TO!

4685 Holladay Blvd.
Salt Lake City,
Utah 84117
Phone (801) 277-2655

lIP
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Capac itor 33 uF Transistor E·C Transis tor B·E B·E 1 uF+ eao nrns

General Information

X Deflection

For sing le components and In circuit
0.2V ± 1% for probe alignment
Regulated Includi ng high voltage
110,127,220,237, VA.C., 50-60 Hz
8·1/4 Lbs.
4·1/2" H x 8·318"W x 10-7/16" D

Y Deflection

Component Tester.
Calibrator.
Power Supplies:
A.C. Input:
Weight:
Size:

Bandwidth: DC - 10~ Hz (-3 dB) Timebase: 0.2s - 0.2 us/em
Overshoot: Less than 1% Triggering: 2 Hz- 30 MHz (3mm)
Sensitivity: 5 mV - 20 V lem Auto + level control
Input Imp: 1 M ohm /I 25pf Bandwidth: 2Hz - 1 MHz

Oscilloscope Specifications:

The first portable
scope with a
component tester.
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STATE OF SOLIDSTATE
co nt inued fro m page 72

MICROWAVE DEVICES

co ntinue d f rom page 64

2I-c). If we plot the power (i.e., product
of Figs . 21-a and 21-c), then we will ob
tain the power-vs-time waveform of
Fig. 2l-d. Notice that , for substantial
period s during the cyclic excursion, the
powe r is negative-meaning that the
device is oscillating and will deliver
energy to the external tank circuit.
The re is only a brief period in which the
terminal curre nt and terminal voltage
are both positive and that will limit the
efficiency of the BARITT oscillator.

The BARITT device is a low-power
microwave energy source , and is con
sidered superior to the Gunn device for
many app licat ions. R-E

tional, there's enough dead time be
tween digits to allow multiplexing gas
discharge displays.

We' ve breadboarded a little circuit
(Fig. I) to exercise these IC's. The cir
cuit simply displays what is entered on
the keyboard . Each time an entry is
made , the display shifts one digit to the
right and the new entry appears in the
left-most display digit. The circuit ac
cepts keyboard data entry, encodes
it to binary, and counts digits (we
cheated , the circuit accepts 8 key
strokes but we only drive 6 digits; so
after the 6th digit, two more key strokes
are required before we reload the first
digit). The circuit provide s the data to
the display controller, limits current to
the segments, and uses 2N2222's as
digit drivers. We used a 7805 (or a
LM340-T5.0) to regulate the voltage at
5.0 DC from our 9-volt battery supply.

The Digitran 4 x 4 16-key keyboard
provid es a path from the row-output
pin (there are four) to the column-out
put pin (of which there are also four)
when a key at any row-column in
tersection is pressed. This data is
encoded by the 74C922 into a 4-bit
binary code . The data available strobe
is used three times: first, via an inverter,
to enable the output of the 74C922;
second, through a second inverter, to
advance the count of the three least
significant stages of 4024-type 7-stage
binary counter; and third , without any
inverter, to drive the write enable con
trol of the 74C912. The 74C9l2 drives 6
digits of a 6-digit LED counter through
2N2222 drivers . Segment currents are
limited through lOoo-ohm resistors.

Note that the 4024 Qn outputs are in
verted before driving the 74C912 ad
dress lines. If they were not inverted ,
digits would load from right to left. Five
sections of a 4069-type hex inverter are
used. R-E
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UHF & VHF RADIO MODULES CATALOG is a
pocket-sized guide containing 24 page s of kits
and assembled units for transmitting and receiv
ing converters , FM receivers, receiver preamps,

COMPONENTS AND TEST EQUIPMENT, Cata
log No. 21, is a 30-page, 2-color catalog offering
products from leading manufacturers. Included is
a wide selec tion of IC's and tr ansistors, along
with a listing of the ir ECG equivalents. Other
products offered are cap acitors, tape heads , test
cassettes, soldering equipment, wire and cable,
lamps and fuses, LED's and crystals, power sup
plies, and test equipment that includes oscillo
scopes, signal generators, and DMM's. Technical
specifications for the products are provided
along with pricing and ordering information.
Ora Electronics, 7241 Canby Ave ., Reseda, CA
91335.
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Included Is a price list of the products.-Jonard
Industries Corp., Precision Tools Dept. , 134 Mar
bledal e Rd., Tuckahoe, NY 10707.
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MAGNETIC TAPES BOOKLET, Sony Magnetic
Tapes, is a four-color 11-page brochure explain
ing different tape lo rmulatlons and their recom
mended applications. It off ers information on how
the raw materials are selected and combined to
create a var iety of tape formulations and also
explains how the tape, cassettes, reel transport
mechanisms , and winding tension are prepared
for final assembly. There are separate sections on
each of the six types of tape which Include cas 
settes, open reel, 8-track, microcassettes, and
videotape cassettes. Complete technical infor
mation is provided for each tape, including
length, bias and equalization settings, and fre
quency response. A selection chart is also of
fered .-Sony Magnetic Tape DiY., Sony Indus
tries, 9 W. 57th St. , New York, NY 10019 .

CIRCLE 146 ON FREE INFORMATION CARD

SWITCH BROCHURE, Tini OW Multi-Switch
Switches, NPB-349, is a full-color 8-page bro
chure describing those subminiature switches
with 10 and 15 mm centers. The brochure covers
the basic-design features of the switch, plus the
switch ing functions, material spec ifications, and
terminations. Special features such as avallabla
pushbuttons and legends are also cove red . These
nonillumlnated switches are used in analog and
digital computers, analyzers, transmitters and
rece ivers, and intercoms, and are available in up
to 18 stations in a single row. Ordering informa
tion is included.-Switchcrafl, Inc ., 5555 No.
Elston Ave ., Chicago, IL 60630.
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CONNECTOR CATALOG, Adapta-Con Catalog
ACBP-6. 18 pages, offers information on UBS
and UBC series crimp contacts. The catalog con
tains 10 photographs and 30 drawings of the con
nectors and features standard information for
material and finishes, mechanical features and
electrical data. It also includes instructions on
how to order unshrouded headers, which electri
cally connect rigid PC boards with UBC crimp
housing or ribbon-cable socket connectors.- ITT
Cannon Electric, 666 E. Dyer Rd., Santa Ana, CA
92702.
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NEW LIT

MICROPROCESSOR PRO UCT GUIDE, No.
MPG-180C, contains 60 pag e sdescri bing all the
elem ents need ed to build a m icroprocessor sys
tem. It covers the complet e line of IC' s, support
system s, and accessories tha t lf~ke up the COS
MA C microprocessor family. T hegu ide describes
the COP 1802 mic roprocessor lIld cont ains data
for a wide var iety of RAM 's , R O N's, I/O and inter
facin g devices. Basic desc rip t llllS, char acteris
tic s, and functional and terl'Tl inal diagrams for
oth er general-purpose memory IC's are also pre
sented. Oth er features of the g Ude are a cross
reference gUide listing RCA types equivalent to
other manufacturer 's devices a ndm index to the
line of manuals and applicatio nnotes on the
COSMAC system.-RCA Solid Slat e DiY., Box
3200, Somerville, NJ 08876.
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HIGH-VOLTAGE COMPONENTS GUIDE, Is a six
page two-color brochure descri b lllJ components
used as replacements in color tel slon sets. I! is
designed to provide comprenerresfwprodoct data
to elect ronic parts distributors. SEtVi ce dealers,
and technicians. It contains sectio nson high-vol!
age multipli ers including a variety of trip ler and
quadrupler devices, high-voltag e rectifiers and
resistive divider/focus assem b lie s. CirCUit dia
gr ams and package outlines are ~ given . 3 1
soli d-state devices are cross ref e renced in the
brochure to 615 indust ry part n u rnoors listed in
alphanumeric order.-Sylyanill / PMips Elec
tronic Components, 1025 Westmin~er Dr., Wil
liamsport , PA 17701 .
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WA TTMETER/ANALYZER BRO C HUIlE, Nc
PA4381-1179, is a full-color 4-pag e \!lid e intro
du cing a series of multipurpose d lg it~ RF direc
tional wattmeters. The microproc essor-based
model 4381 RF Power Analyst o ffe n measure
ment of several signal parameters i n add ition to
bi-directional power from 0.5 to 23 00 t.1Hz and
0.1 to 10,000 watts. The brochure fea tures appli 
cation of VSWR , return loss, % modu lation, dBm,
and peak enve lope power funct ion S. Al so de
scribed are a delta display and min / rnaxmemory
on any of the displayed quantities. F u ll specific a
tions are included .-Bird Electro n ic Corp.,
30303 Au ro ra Rd., Cleveland, OH 44 1 39.
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ELECTRONIC SURPLUS CATALOG, c ontains 40
pag es of brand-name merch and ise at ba rgain
prices. Items such as AM/FM stereo c arra dio s,
AM tape-deck stere os , Hi-Fi spe aker-sy stem kits,
car alarms, telephones, microwave t im e r boards,
TV games, and computers are all offe r edat low
pri ces. Oth er elect ronic ite ms such as r e lajs. bat
teries, capac itors, heat sinks , IC's, se m l.conduc
tors, switches, and many more, are alsO Inclu ded
in the catalog.-B & F Enterprises. 1 19 Fo ster
St., Peabody, MA 01960.
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PRECISION TOOL CATALOG, No. FL - 9 79, Is a
24-page compact flier of tools designe d forelec
tronics, tel ecom municat ions, and aeros p ace for
use in malnlenance and production depa rtments.
The flier features over 500 various sprin g adju s
ters, tension and thickness gauges, burn ishers,
tool kits, and pr ecis ion hand tools. It also sh aNs a
line of wire wrapping and unwrapping toOls,and
contac t connector inserti on and removal too ls.

For more d e tails, use free information card
inside back cover
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BEARCAT.2IOXL
SCANNER
$229.

THROUGH THE
REVISED

STUDY

Two-Way Rad io

--------------

IMTII
Home Study Course

Provi di ng Tr aimng to the Ind ust ry SInce 196 0

A Classroom
In Your Mailbox!

Send coupon below for free course outline

No obligatio n - No salesm an will call

Pro fession al Train ing m iI Uniq ue Cilr etJr Fi eld

I am in terested in learning more about pro
fessional FM two-way radio. Please send me full
detail s on the MTI training program.
Name _

Address _

CltY/St.te/ZlP_-;=====~ -;::'~

~~~~~.~~~.

-;:.

IMTII
Mobile Training Institute

I Box 735 . C,.",p Hili, PA 170n·USA .
11- - __ - - - - • .1

study FM two· way

radio at home!

Look what you get with the
Bearcat 210 XL Exciting. new
spaceage sty li ng. No-cr ysta l,
pushbutton tunrnq New. 18 chan
nel.6-bandcoverageof over 6000
frequencies And features like 2
scan speeds Automatic SQuelch.
Search.andLockout.Direct Chan
nel Access.SelectiveScan Delay.
And much more There's never
been a Scanner Irke the Bearcat
21O XL.

BearcafID 21 OXL
SuperScanner

Add $7.00 per scanner for U.P.S. ground
shipping in the con tinental U.S. Send
your cashier's check or money order to
our address below or order by phone if
you have a Visa or Master Charge card.

4~OMMUNICATION5
"ELECTRONICS'"
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MANUFACTURERS OF QUALITY
ELECTRONIC COMPONENTS

8attery Clip. & Ho ld e r s
Cabl . Sets Connectors Capacitors

Di .play., LED Fu. e . Jack. & Plug.
Knobs Lamp s Pot entiom et ers

IF Co ils R.lays Resistors
Sw itch es Sem ico nductors Sp eak .rs

Te st Equipm ent Tron sfo rm ers Tools
Wire & Ce b l e

1NE STOCK 1Nha. W . C_alog

MOUSER ELECTRONICS
114 3 3 WOODSIDE A VE . SANTEE . CA 9 2071

P HONE: 17 1.1).1.19 - 2222 T ~ X : 910 - 331- 1175

TEST-EQUIPMENT CATALOG, Electronic Mea
surement Instrumentation , is an 86-page guide
that offers background and techn ical information
and selection gUides for different types of test
Instruments including digital multimeters, elec
trometers, picoammeters, nanovoltmeters, volt
age and current sources, milliohmmeters , and
test systems. Various models in each group are
described, along with photographs, main fea
tu res, and techn ical specifications. Various ac
cesso ries are also described . Included is a model
number and product-description ind ex.-Keith
ley Instrum ents, Inc., 28775 Aurora Rd., Cleve
land, OH 44139 .
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ELECTRONICS ACCESSORIES, Catalog C-29,
is an attractive 44-page two -color gUide covering
a number of electronics products , along with
descriptions, specifications, and illustrations.
Items covered include coup lers, te lephone acces 
sories , personal communications equ ipment, au
dio conn ectors and cables, auto motive speakers,
multitesters, power supplies, phono cartridges,
and many more. Featured are UHFIVHF/CATVI
MATV amplifiers, UHFIVHF hybrid splitters, 2
and 3-way cro ssover networks, electret micro
phones , and a 2-channel wireless FM intercom
system.-Vidaire Electronics Mfg . Corp., 150
Buffalo Ave., Freeport, NY 11520.
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HAM ANTENNA CATALOG, Hygain, 24 pages ,
covers over 100 base and mobile antennas, tow 
ers, rot ato rs, microphones, headphones, boo m
mic headsets, and accessories for the amate ur
radio operator. Featured are a full line of desk
and hand microphones, the HDR-300 antenna
rotator and a series of seven crank-up anten na
towers. Illust rations and detailed spec ifications
on all products are offered, includ ing SWR curves
on all base antennas.-Telex Communications,
Inc., 9600 Aldrich Ave. So., Minneapolis, MN
55420 . R-E
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the instruments detailed are 15-MHz dual tr ace
and true dual -beam oscilloscopes, a 25-MHz
scope wit h signal delay , a 30-M Hz unit wit h vari 
able trigger delay, and 60-MHz and 100-MHz
scopes with third-channel trigger view and hold
off . Also descr ibed is the 054000 digital-storage
scope which featu res roll-mode viewing , T-Y and
X-Y display, trigg er-w indow control , and a 1K X
8-bit memory.-Marketing Communications,
Gould, Inc., Instruments Div., 3631 Perkins Ave.,
Cleveland , OH 44114.
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THERMISTOR CATALOG, Iso-Curve Catalog L
28 , 16 pages, cove rs a line of standard Iso-Curve,
R-T, Curve-Matched interchangeable thermis
tors. Specific technical data on the entire line is
included . The catalog provides the latest therm is
tor state-of-the-art Information on bead and
glass probe interchangeable thermistors that are
precision curve-matched to standard resistance
temperature curves to an accuracy of within
:t .25°C, :to.5°C or :t 1.0°C. Also offered are R
T tables for each standard unit , resistance toler
ance vs. temperature tolerance curves, a temper
ature range and design configuration availability
table , half -degree incr ement standard R-T tem
perature characteristic curves, a standard part
number index for standard glass probes, mini
pro bes, standard bead, and small bead thermis
to rs, typ ical Iso-Cu rve thermistor probe assem
blies, and mor e.-Fenwall Electronics, Sales &
Application Engineering Dept., 63 Founta in St. ,
Framingham, MA 01701 .
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OSCILLOSCOPES, Catalog No. 449- 16, is a 16
page bullet in feat uring a line of portable oscillo
scopes and includes instruments for a broad
range of applications-from educational and ser
vice use to laboratory and digital circuit measure
ments. A description, photograph, and specifica
t ions are inclu ded for each instrument. Among

SHORTWAVE NEWS BULLETIN, the OX Journal,
32 pages, is a bi-monthly news bulletin devoted
to the OX listening hobby, and contains technical
and genera l Interest articles. It includes news
item s from around the world and around the
band s, a OXhotline, technical reviews, and equip
ment repo rts . Subscription pr ice for one year is
$7.00 . Sampl e copy is $1.00.- World Shortwave
Listeners' Club, 80 Hartsdale Ave., White Plains,
NY 10605.

COMPUTER BOOKS CATALOG, 16 pages, is a
fully illustrated cata log covering 61 titles on basic
and advanced instru cti ona l books, dictionaries
and reference works, plus books on language,
programming and interfacing , techn ical circuitry,
microcomputers, software debugging, comp uter
graphics programming, and muc h more. Ex
panded descr ipti ons are provided for these new
titles - Microcomputer Prim er, 2nd ed., the Ho
ward W. Sams Cras h Course in Microcomputers,
and the Computer Dic tionary and Handbook.
Also included are 6502 Software Design, 8080/
8085 Software Design, and the Computer Graph 
ics Primer. The catalog has alphabetical and
num erical Indices to the contents which helps
speed its use, and also features a completely new
autho rs ' ind ex in which 29 computer-book au
thors, the ir positions, education, and experience
in the field are described.-Howard W. Sams &
Co., Inc., 4300 W. 62nd si., P.O. Box 558, India
napolis , IN 46206 .
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COMPONENTS CATALOG, Industrial Catalog
No. 030, 344 pages, features more than 75 prod 
uct lines and provides complete descriptions,
technical spec ifications, and pr icing . Special em
phasis is plac ed on test equipment which in
cludes osc illoscopes, multimeters , frequency
counters, generators, logic probes, VOM's, and
many more. Other products covered include
prin ted-circuit equipment, tools, transformers,
semiconductors, resistors, capacitors, switches,
relays, hardware, wire and cable, fuses and
lamp s, plus many others. The catalog also pro
vides a 32-page technical-data handbook which
includes the most frequent ly needed electronic
tables, symbols, and formulas. Catalog is avail
able for $2.00.-Joseph Electronics, Inc., 8830
N. Milwaukee Ave., Niles, IL 60648 .

FM exciters, linear power amplifiers, adapters,
test probes, and accessories. Photos, features,
specifi cat ions, and connection diagrams are of
fered for the products. Pricing informat ion and
order form are included.- Hamtronics, Inc., 65
Moul Rd.• Hilton, NY 14468.

CIRCLE 150 ON FREE INFORMATION CARD
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SPECIAL REPRINT
BUILD ABACKYARD SATELLITE TV RECEIVER

Don't miss out again!
Send away today for your 36-page
booklet containing a complete reprint
of all seven articles in the series on
Backyard Satellite TV Receivers by
Robert B. Cooper Jr.

This all -inclusive report gives you all
the data you need to build your own
Backyard Satellite TV Receiver.

• TELLS ALL ABOUT domestic satel
lite communications, with full details
on how you can pull those elus ive TV
signals from space.
• LEGAL REQUIREMENTS, techni
cal specifications, and how you, the

home constructor, can meet them.
Find out what mechanical and elec
tronics skills you need.
• RECEIVER CHARACTERISTICS,
technical details and specifications,
along with examples of actual re
ceivers built at comparatively low
cost.
• ANTENNA DESIGN... and ex
actly how you can build a spherical
antenna, while keeping total earth
station cost for the complete system
under $1,000.
• THE FRONT END is critical when
you build your own system. We help
you explore several different ap-

proaches to making one that will
work for you.
• RECEIVER-SYSTEM hardware, and
how it goes together to bring you di
rect-from-satellite TV reception in
your own home.

To order your copy :
Complete coupon and enclose it with
your check or money order for $6.00.
We will ship your reprint, postpa id in
U.S. and Canada , within 6 weeks of
receipt of your order. All others add
$4.00 for postage. New York State
residents must add 48¢ sales tax.

Satellite TV Reprints
45 East 17th Street
New York, N.Y. 10003

RE9 Please print

(Name)

I want reprints @ $6.00 each, postpaid.
I have enclosed $ . N.Y. State residents must
add 48~ sales tax.

(St reet address)

(City) (State) (Zip)



RF GENERATOR

continue d from page 69

Finish up this half of the board by
installing the LC's. Orient them as
shown in Fig . II. Install the MCI648' s
first. at IC20 I. IC202. and IC203. Then
install a 74LSoo at IC204. and a 74LS90
~ IC2~ . .

Take a breather at this point ; then
ca refully chec k your work . Correct
any mistakes you find before going any
farther.

Now for the rest of the board. Start
with the volt age regulator Ie's . Install
an LM3 17T at IC207 with the tab to the
right. Then mount a 7805 (LM340T-5)
at IC206. Not e that this IC mounts flat
aga inst the board, and that no heatsink
is requi red . Use 4-40 hardware to fasten
it in place before you solder the leads .

Next mount the rest of the capaci 
tors . Use extra care with them because
there are quite a few. and they can
wind up in the wrong places . Start
by installing a 1000-# electrolytic at
C216. The .. +" lead goes nearest D216.
Then install two O.OI -J,LF capacitors at
C217 and C2I8. Move up and install a
IO-J,LF electrolytic at C228. and a O.I-J,LF
disc beside it at C226. Install another
O. !-J,LF capa citor at C:?29. Then move
up a bit and install a O.OI -J,LF -:apac itor

at C227 . After that install a I-J,LF elec
tro lytic at C225 , just above. Note that
its positive side is to the right. Three
O.OhlF disc capacitors come next. In
stall one at C224, another at C222, and
the remaining one at C220. Continue
with two O.I-J,LF capacitors; one goes at
C221 and the other at C223. Finish up
by installing a 15-pF unit at C219.

Now. more diodes. First. there are
seven IN4002 rectifiers for the power
supply. Install them as indicat ed at
02 10 through 0216. Then install two
more IN4002' s at 0219 and 0220. Be
careful not to install D2/9 in D2/7's
place! Mount the two IN5231 Zeners as
indicated at 0217 and 021 8.

The resistors come next. Install IK
resistors at R213 and R214. Next, in
stal l 470-ohm resistors at R216 and
R215. Move down the board a bit and
install 2.7K resistors at R217 and R218.
Then install a lOOK unit at R219. Con
tinue by installing a 47-ohm, 2-w(jtt re
sistor at R224. Note that this must be a
carbon composition type , and not wire
wound. If you use a wirewound type
the RF output will be erratic. Below
R224 install a 4.7K resistor at R22I, a
IK resistor at R222, and a IO-ohm re
sistor at R225. Finish up by installing a
680-ohm resistor at R223 near the
LM3 I7-T, and a 470-ohm one at R220.

The last component to be installed is

FIG. 12-A HEAT SINK must be used on 0207
(lower left). Also note that 1C206 (7805) Is se
cured to the board wit h 4-40 hardware.

a transistor. Install a 2N2219 at Q207
and slip a small TO-5 heatsink over it.

Carefully check your work. Make
sure that the diode and electrolytic
capacitor polaritie s are right, and cor
rect any errors you find. The asse mbled
YCO board is shown in Fig. 12.

You've just completed the Pro
gramma-2's most complex board. In
the next part we 'll finish building the
unit and put it to work. R-E

®T R IP L E T T

Triplett performanee... a tough aet to follow

Bluffton, Ohio 45817
Telephone (419) 358-5015
TWX: 810-490-2400
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CLASSIFIED COMMERCIAL RATE (for firms or Ind ividuals offering commercial products or ser
vices). $1.65 per word prepaid (no charge for zip code) . . ..MINIMUM 15 WORDS. 5% discount
for 6 Issues, 10% fo r 12 Issues within one year, If prepaid.
NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal item) $1.00 per word
prepaid . . . no minimum.
ONLY FIRST WORD AND NAME set In bold caps. Additional bold face (not available as all caps) at
10¢ per word . All copy subject to publisher's approval. ADVERTISEMENTS USING P.O. BOX
ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PER
MANENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 26th of the third month
preceding the date of the issue (l.e., August issue closes May 26). When normal closing date falls on
Saturday, Sunday, or a holiday, issue closes on preceding working day.

EDUCATION & INSTRUCTION

BUILD a frequency standard as accurate as
WWV . Use to verily accuracy of your frequency
counter. Complete circuit $8.00. Send stamp for
kit Information. DA PRODUCTS, PO Box 566,
Hampshire, IL 60140

CABLE TV converters and equipment, micro
wave antennas and down converters. Plans and
parts. Build or buy. For information send $2.00.
CAD COMPANY, PO Box 21, Jenison, MI 49428

ELECTRONIC catalog. Over 4,500 items. Parts &
components. Everything needed by the hobbyist
or technician. $2.00 postage & handling, refunda
ble with first $15 .00 order. (Foreign $4.00 U.S.
funds). TAM ELECTRONICS, 472 East Main
Street, Patchogue, NY 11772 (516) 289-2520

MICROWAVE television "downconverters" un
der $50.00. High quality, easily assembled. Cata
log : $2.00 (refundable). NDS, Box 12652-R, Dal
las, 75225

PROJECTION TV. . . Convert your TV to project
7 foot picture. Results equal to $2,500 projector.
Total cost less than $20 .00. Plans & lens $16.00.
Illustrated information free. Credit card orders
24 hours. (215) 736-3979. MACROCOMGA,
Washington Crossing, PA 18977

MICROWAVE television education manuall New
publlcatuon explores concepts, antennas,
downconverters: $16.25. Information package
on microwave and other exciting television
products: $2.00. ABEX, P.O. Box 26601-RM, San
Francisco, CA 94126

DELAY circuit card: 5 to 100 milliseconds with 10
kHz bandwidth for ambience enhancement, spe
cial effects. and more. Needs 12 VDC. Warranty.
Assembled $84 .00, kit $64.50 ppd ., or send $1.00
for catalog & applications (Included with orders).
BECCON INDUSTRIES, Box 3726 , Bellevue, WA
98009

PALOMAR-pride-exclusive repair facility.
Factory trained technicians-all work guaran
teed . PALOMAR/PRIDE ELECTRONICS, 1320
Grand, San Marcos, CA 92069 (714) 744-0720

AUDIO kits. Equalizer-twelve bands/channel
$100; 24, $225; noise reducer/expander, $110 ;
LED meter, $42; see R-E cover stories 5/78. 3/81,
2/80, or send stamp for catalog. SSS, 912R
Knobcone, Loveland. CO 80537

PLANS, heretofore unpublished. Uniquely engi
neered for beginners. Cable television, stereo
transmitter, laboratory equipment, telephone de
vices . Details $2.00 (refundable). TD BARRETT,
Box 3064, Monroe, LA 71201

NASA powerfactor controller available In kit for
$26 .50. Includes circuit board, electronic parts,
and plans for 120VAC motors to 1 HP. RODCAR,
2720 Biloxi Lane, Dept. B, Mesquite, TX 75150

PRINTED circuit boards with running water!
Technological breakthrough. Precise reproduc
tion. Ideal for beginners. Free info. COVAL, Dept.
RE9, 2706 Kirby, Champaign, IL 61820

PLANS & KITS

NEW-Send for free information, voltmeter
memory adaptor. Protects solid state circuits
from costly damage. BELL A BELL ENTER
PRISES, Box 542RE, Clearfield, UT 84015

BUILD low cost, quality parabolic TVRO satellite
dish. Plans $5.00. HARDEN AND ASSOCIATES,
Box 187, Manteo, NC 27954

SUBSCRIPTION TV plans: 2300 MHz microwave
downconverter plus another bonus system,
both for $10.00. Parts and kits available for both
systems, MC/VISA accepted on parts pur
chases. Negative Ion generator, a-chip tele
phone memory dialer (Touch-Tone, stores 32
numbers), plans $4.00 each. Send SASE for
more information. COLLINS ELECTRONICS,
Box 6424, San Bernardino, CA 92412

SAVE 90%. Build your own micro or minicomput
er. Free details. DIGATEK CORPORATION, Suile
E, 2723 West Butler Drive, Phoenix, AZ 85021

DECODE Morse and RTIY signals off the air with
our Morse-A-Word or RTTY Reader. Morse-A
Keyer keyboard also available. Quality kits or
factory wired. Call or write for details. MICRO
CRAFT, Box 513R, Thiensville, WI 53092 (414)
241-8144

Highly EffectiveHome Study BSEE Degree Pro
gram lor Experienced siecnon!c tecnractcns
Our New Advanced Placement Program grants

It;..: J Credit for previous SChooling a. Professional Ex-

~
per ience. Advance Rapldtyt Our 36th Yearl

, FREE DESCRIPTM LITERATUREI
Cook's Institute 01Electronics Engineering

, DESK 15 , P.O. BOX 20345, JACKSON. MS39209

From offshore oil rigs ,
data links to hotels
and backyard instal
lations. we wrote the
book. Constantly up
dated, our M Page

technical information book and catalog gives you all
the lacts. Inexpensive dlshes, leeds, telem

etr y software , kits and more. Recom
mended reading by NASA , The Office

of Consumer Affairs and quality com
panies tike Rockwell/Collins. Send
$7.95 today! CALL

) 24-hro. C.O.D. HolI/n.
. - (305) 339-7600

o SPACECOAST ·
RESEARCH CORPORATION

P.O. Box 442 -E, Altamonte SP9S, FL 32701

SatelliteTV!
FOR THE HOME
Sick of Network TV?
Our receiver lets you get
over 75 channels 01 tele
vision directly from earth
orbiting cable TV satel
lites! : HBO, Showtime, su
per stations. sports and
movies worldwide.

PROGRAMMABLE calculator magnetic card pro
gram exchange membership $5.00. PROGRAM
EXCHANGE, Box 8466, Miami Beach, FL 33139

UNIVERSITY degrees by mail! Bachelors, Mas
ters, Ph'D's . .. Free revealing details. COUN
SELING, Box 317-RE9, Tustin, CA 92680

SATELLITE television. Receivers $300, dishes
$100 . LNA's, downconverters. Info catalog $5.00 .
SATELLITE SYSTEMS DEVELOPMENT. Dept.
A4, Box 184, Milpitas, CA 95035

SATELLITE equipment catalog. Over 25 of the
best manufacturers and suppliers, LNA's, receiv
ers, antennas and complete systems covered in
detaiL Four different sections. $12.00. TMS CO.,
P.O. Box 8369, Roseville, MN 55113

SAVE $$$1 Satellite television manual, source
catalogue. Dishes, receivers, complete systems.
Design, programing. illustrations, photos. $3.95 .
WESTCOLONY, Dept-E, Box 9471, Fresno, CA
93792

W,k, )'OUrtnt .nvtslmenl ln " lkte '1/1M '"l tfll9tnl one'
*e..,... HUOMk ••..,.. GUidi ' dl l.a.Jec:! 1.1 \1tTlP't
10 unclt'slJn<I 1nc:11oKl. 'S tQlIlPl"'tlnl C01IS luts 'ur nk, Y
"I\l1'tU 1~lllretS - $1 9 5
* C..,...Slt lKlbH ......,.111 ., ~;r tDf"J:'Ult pt.nl OUT
IOCJI. s i ll 11 UIt'hrts 4, "' .. '1 10(1"1 SllolllXo '>tlld l 1D
COOl IO/'lq.tudl & .Iftl UClt Of -en es- " lt rSK:1()tI • \99"
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Sen d spe<:llled amount pluS S200 101' F,rst Clas . "' •• 110 24 Huur C.O.D

INTER~~TJJl,N'~30 .C~,~.~~~I C.N I?~~ CO . (1~~~'~:1I

Better than Gable TV-Over 200 TV and radio
services. Why waste money? Learn the whole
story and build a video system the fami ly can
enjoy. No commercials, FREE movies, sports
and Vegas shows -worldwide, crystal clear
reception connects toany TV set. Big (8x 11 in.)
book loaded with details, photos, plans, kits
TELLS EVERYTHING! Satisfaction Guaranteed .
Send $7.95 TODAY! Add $2.00 for 1stclass (airmail)or call
our 24 hourC.O.D. rush order line (305) 862-5068.

GLOBAL ELECTRONICS,
P.O. Box 219-E, Maitland, Florida 32751

Enjoy Satellite TV Now

SATELLITE TELEVISION
SATELLITE television...Howard/Coleman boards
to buildyour own receiver. For more information
write : ROBERT COLEMAN, Rt. 3, Box 58-ARE,
Travelers Rest, SC 29690

SATEWTElV
• SYSTEMS. COMPONENTS. LNA's •

• ANTENNAS. RECEMRS •
WE CAN HElP YOUI

HIGH FRONTIER
2230 E. Indian SChool Rd, Phoenix, AZ 85016

(602) 954-6008

~ATICI I ITIC \I1~lnN

~ATI=I I ITI=VI~lnN f?
~~. n!.t'~.'~!:~!I~POC~!~!£~deo ~ -dis" in the world 4,db oaln! W. allO sell direct ",.
ImmecUat. delrtery or you pic k up. Complete oJ '

details ,"eluding ute/hte TV lnfonnalion, ell 1 l' .
• lm ln~ service and discount schedule. Send "e.C I

~~;.25 or po.t~P~E~ ~E~~~~ C: 0' I

Ca"'I~?rY.~~~~ 32707 --;



NEW! 1981 2ND
"MONEY SAVER" CATALOG

A ll in below and mall 10 Massachusett s address.
Name 0-

Add,"SS Crty _

Sta te Zip

TTL - STANDARD, SCHOTTKY A ND LOW POWER SCHOTTKY
1.29 74LS375N .64
.89 74LS377N 1.25
.36 74LS378N .99

1.19 . 74LS379N 1.09
3095 74LS390N .98

.48 74LS393N .98
1.98 74LS395N 1.n
.78 74L$4 47 N .37
.n 74lS490N 1.89
.38 74LS630N 85.00
.88 74LS669N .84

2.50 74lS670 N 10M
2.75
3.95
4.95
4.95
2.50
2.65
1.35
1.65
9.95

.52

.52

.52

.52
1.25
1.25

74LS259 N
74LS260N
74lS266N
74lS273N
74lS275N
74lS279N
74LS280N
74LS283N
74lS290N
74LS293N
74LS298N
74LS299N
74lS320N
74lS321N
74LS322N
74LS323N
74LS324 N
74LS348 N
74LS352N
74LS353 N
74LS362 N
74LS365N
74LS366 N
74LS367N
74LS368 N
74LS373 N
74lS374N

1.59
.59
.39
.39

1.98
4.45

.72

.72

.64

.64

.64

.88

.88

.89

.89

.89

.89

.89

.89
1.65
.76

1.09
.96
.54
.54
.56
.56

74lS170N
74lS173N
74l 5174N
74lS175N
74lS181N
74lS189N
74lS190N
74lS191N
74lS192N
74lS193N
74LS194N
74LS'96N
74LS197N
74lS221N
74lS240N
74LS24 1N
74lS242N
74lS243N
74lS244N
74lS245N
74lS247N
74l5248N
74lS249N
74lS251N
74lS253N
74LS257N
74LS258 N

.36

.36

.48

.59

.44

.44

.52
.98
.42
.48
.48

1.09
1.lMl
1.36
.42
.35
.67
.72
.48
.48
.69
.58
.72
.58
.58
.89

1.64

.39 74LS109N

.29 74L$ 112N

.18 74LS122N

.29 74L$ 123N

.29 74l S125N

.29 74LS1 26N
.44 74lS132N
.68 74LS133N
.99 74LS136N
.21 74lS138N
.21 74lS139N
.24 74lS145N
.32 74lS147N
.32 74lS148N
.35 74l S151N
.38 74lS153N
.29 74LS 155N
.69 74LS' 56N
.84 74lS157N
.38 74LS158N
.39 74lS160N

::: ~:t~~~~~
::: ~:t~ ~~~
58 74lS165N

:36 74lS166N

74LS26N
74LS27N
74l S30N
74LS32N
74LS37 N
74l S38N
74lS42N
74lS47N
74lS48N
74LS51 N
74LS54N
74l S55N

.17 74lS73N

.17 74l S74N

.22 74LS75N

.22 74l S76N

.22 74LS78N

.22 74l SB3N

.17 74l S85N

.24 74l S86N

.19 74lS90N

.24 74l S91N

.24 74lS92N

.25 74LS93N

.39 74LS9SN

.18 74LS96N

.18 74l S107N

.48 74S153N .96 74S280N 1.98

.48 74S157N .96 74S283N 2.95

.59 74$ 158N .96 74S299N 5.85

.48 74$ 161N 2.85 74S3 73N 2.98

.48 74S162N 3.70 745374N 2.98

.48 74S163N 3.54 74$38 1N 5.95

.48 74S 168N 4.45 74S4 12N 2.98

.36 74S 169N 4.45 74S471N 6.45

.64 74S 174N .96 74S472N 8.45

.89 74$ 175N .96 74S474N 9.65

.89 74S 181N 3.95 74S476 N 5.95

.39 74S '82N 1.69

.48 74S 189N 4.45 74LSOON

.58 74S 194N 1.68 74lS01N
1.98 74S '95N 1.68 74LS02N

.72 74S20 1N 5.85 74lS03N

.72 74S22 5N 4.95 74lS04N
1.29 74S240N 2.95 74lS05N
2.56 74$ 241N 2.95 74lS08N
1.24 74S244N 2.95 74lS09N
.48 74S251N 1.19 74LS 10N
.54 74S2 53N 1.95 74l S11N

1.29 74S257N 1.09 74lS12N
.96 74S258 N 1.09 74lS13N
.~ 74S260N .98 74lS14N
'.74 74S274N 15.85 74lS20N
.99 74S275 N 15.85 74LS2 1N

.72 74S05N
1.39 74S08N
1.39 74S09N

.68 74S 10N
1.36 74511 N
1.24 74$15N
.76 74$ 2QN

1.89 74S30N
1.99 74$32N

.98 74$ 37N
2:38 74S38N
.59 74$4 0N
.98 74$ 51N
.72 74S74N
.84 74S85N

2.20 74S86N
.58 74S 112N
.69 74S114N
.58 74S124N
.58 74S132N
.96 74S133N

1.29 745 134N
74$ 135N

.36 74S13 8N

.38 74S 139N

.38 74S140N

.44 74S15 1N

.64 74159N 1.52 74197N

.44 74 160N .48 74 198N

.44 74161AN .64 74199N

.45 74162N .64 74221N

.58 741G3AN .64 74246N
1.20 74164N .64 74247N
1.25 74165N .64 14251N

.48 74166N .68 74259N

.52 74170N 1.98 74273N

.48 74172N 4.95 74276N

.48 74173N .79 74278N

.48 74174N .58 74279N

.64 74175N .58 74283N

.45 74176N .76 74293N

.52 74178N 1 .0~ 74298N

.84 74179N 1.09 74351N
2.98 74180N .75 74365A N
3.44 74182 N .52 74366N
3.44 74184N 2.36 74367AN

.67 74185N 2.36 74368A N
1.24 74190N .68 74390N

.89 7419 1N .68 74393N
1.25 74192N .68
.42 74'93N 64 74S0 0N
.36 74194N ' 64 74S02 N

1.29 74195N :48 74S03N
::: 74196N .78 74S04 N

7400 N .22 7438 N .36 74 104N
7401N .22 7440N .22 74107A N
1402N .24 744 2N .44 74109N
74Q3N :24 7445N .84 741 10N
7404 N .24 7446N .84 74111N
7405N .24 7447AN .65 74116N
7406N .36 7450N .22 74120N
7407N .36 7451N .29 7412 1N
7408N .24 7453N .29 74 122N
7400N .24 7454N .29 74123N
7.t l 0N .24 7472N .36 74125 N
7412N .367473N .36 74126AN
7413N .39 7474N .36 74 128N
7.t14N .39 7475N .39 74132N
74 16N .36 7476N .38 74136 N
74 17N .367483AN .48 74141N
7420N .29 7484AN 1.36 74142N
7422N .36 7485N .66 74143N
7423N .36 7486N .39 74144N
7425N .32 7490AN .32 74145N
7426N .39 7491AN .42 74147N
7427N .327492AN .38 74 148N

7428N .42 ~1~~~ :~ ;1 ~;~~
7430N .22 7495AN .54 74153N
7432N .39 7496N 59 74154N
7433N .397497N 1'89 74155N
7437N .36 74100N' 74157N

COMPUTER SUPPORT CENTER

l M741CN·8 .28
LM747CN·' 4 .50

3.45 LM748CN·8 .39
.99 LM, 458N ·8 .36
.48 l M1488 N·14 .64
.25 l M1489N-14 .64
.52 LM' 495CN·' 4 ' .95
.84 LM' 496CN· ' 4 1.36
.59 l M2211CN-14 2.75

2.95 LM2240PC 1.50
.72 LM308'DC 1.56
.48 LM3403N· 14 .85

1.12 LM3524PC 2.85
1.36 LM3900N .48
1.69 l M4136N·14 .88
.59 ULN2003AN .84

BI-Fel OP AMPS
TL061CP .72 low Power
TL062CP .99 Dual LowPower
Tl064CN 1.95 Quad Low Power
Tl071CP .54 Low Noise
Tl072CP .96 Dual LowNoise
TL074C N 1.89 Quad LowNoise
Tl081CP .42 J·Fet Input
TL082CP .85 Dual J·Fe1 Input

it~~~ ~:~~ ~~~~h~-t~~.ln~ . 25mA

it:~~~ 2:~ ~rt~hu~~lto~1i.s:""A
Tl 431ClP .78 Adj. Pos. Volt. Reg .

LINEAR IC'S
.32
.29
.88 XR2206C P
.95 LM348N·' 4

1.56 LM358N·8
1.49 l M555N ·8
.79 lM556N-14
.48 LM567CN·8

1.19 LM709CH
1.48 l M714CH
4.65 LM723CH

.48 lM723CN -14

.48 LM72SCN·8
1.29 LM733CN·' 4
3.65 LM739CN· 14
1.98 l M741CH

CMOS
C0400 1BE .18 C04040BE .64 CD4' 08BE 1.69
CD4002BE .18 C0 404 1BE .89 CD45' OBE .68
CD4006 BE :5$ CD4042BE .54 CD4511BE .68
CD4007BE .24 CD4043 BE .54 CD4512BE .72
CD4008BE .~7 CD4044BE .4lI CD4514BE 1.68
CD4009BE .39 CD4046BE .7~ CD4515BE 1.54
CD40 'OB E .39 CD4047BE .69 CD4516BE .75
C040 11BE .18 CD4049BE· .3lI CD4519BE .52
C04012BE .18 C04050BE ,n CD4520BE .56
CD40 '3BE .29 CD405'BE .79 CD4522BE .78
C040 14BE .56 CD4052BE .79 CD4526BE 1.25
CD40'5BE .56 CD4053BE .79 CD4S27BE 1.59
CD40'6BE .32 CD4060 BE :U CD4528BE .72
C040 17BE .54 CD4066BE CD453' BE .84
CD40'8BE .52 C04068BE .24 CD4532BE :NC04019BE .48 CD4069 BE .18 CD4539BE
CD4020BE .68 CD4070 BE .24 CD4543BE 1.44
CD4021BE .57 CD4071BE .24 CD4553BE 2.89
CD4022BE .79 CD407 2BE .19 CD4555BE .58
CD4023BE .19 CD4073BE .24 CQ4556BE .58
C04024 BE .44 CD4075B E .24 CD4581BE 1.89
CD4025 BE ·20 CD40 76BE .54 CD4582BE .69

gg:g~~g~ '1i CD4078B E .24 CD4584BE
:~CD408 l BE .18 CD4585BE

CD4028BE .54 CD4082BE .18 CD4702BE 6.95.
CD4029 BE .69 CD4085 BE .44 40097PC .72
CD40 30BE .38 CD40B6BE .54 40098PC .72

gg:mg~ HI CD4093BE .58 40 '6 ' PC 1.20
CD4099BE 1.75 40174PC .lMl

CD4035BE .69 CD4104BE 2.38 40175PC .98

$19.95

$18.75

$89.00

METAL CAN, SMALL SIGNAL TRANSISTORS

SCR's and TRIAC's
.34 SCA 5 amp 400VT O·220
:36 SCR 06 amp 30V TO·92
.42 SCR 06 amp 200V TO·92
.97 SCR 8 amp 200V TO·220
.99 SCR 8 amp400V TO·220

1.09 SCR 12 amp 200V TO·220
1.18 SCR 12 amp 400V TO-220

.99 Tnac 6a mp200V TO·220

.99 Tnac 6amp400V TO-220
1.09 Tnac 8a mp400V TO-22 0
1.39 Tnac 12 amp 400VT O·220
1.45 Tnac 16 amp 400VTO-220
2.25 Tnac 25a mp400V TO·220

.89 SCR 1amp SOVTO ·5
1.56 SCR 16 amp 1OQVTO·220

CI06D
TtC44
TIC47
TlC116B
TIC116D
TIC' 26B
TlC, 26D
TIC216B
TIC2' 6D
TIC226D
TIC236D
TIC2460
TlC263D
2N1595

N640t

EPROM'S

C1702A ~$ 7.95
2K 1US ~
C2708 l ., • $ 3.98
1K x 8 450 n ~ "'r
C27 16/ TMS251611nlel vers.cru $ 6.98
16K 450NS $1"9Ie 5V Supply
TMS2532 IT I Pin Oul }
32K (4096 x 8) 450 os
C2732 Ilntel vers.om
32K (4096 l( 8) 450 ns

TMS2S64
64K 18K x 8) 450 ns

16K S7A TlC RAM (2OONS) $16.45
TMM2016-3 16K 12K , 8) 300NS
16K MOS DYNAMIC RAM 'S (16 PIN)
4116·20 1200NSI $ 2.65
4116·30 (300NSJ Cetarmc Spec;.' $2.25
4K MOS DYNAMIC RAM·S
TMS4060·30 Spec;.' 2.65
4K (4K x 1) 300NS 22 PIN
16K CMOS STATIC RAM Spec'.'
6116 16K 12K x 8 ) 150NS 16 PIN $24.00
64K MOS DYNAMIC RAM
4164 64K 1641( )( 1 1 200NS 16 PIN $24.00
4164 64K (64K x 1) 150NS 16 PIN $29.95 ·

PROM'S
1.88 256 blt.1 6 PIN
1.88 256 b1t.1 6 PIN
2.75 1K. 16 PIN
2.75 lK. 16 PIN
4.95 2K. 16 PIN
4.95 2K. 16 PIN
6.95 4K. 18 PIN
7.95 4K. 24 PIN

17.95 4K. 24 PIN
17.95 8K. 18 PIN
19.84 8K. 24 PIN
78.00 16K. 24 PIN

SINGLE BOARD COMPUTERS

"If you 'NQf1( with electronics, you cen't do
without it".

Vory Special 69.95

.0 9 1>----------'7'--:::~::___:_:::_=e.~-----~;:::'~:_::_:~::_-_<1
::: "ATTENTION"
: ~~ 1981 rc MASTER
.16 • Bigge r and bette r

• 150 manufacturers
• 3200 pages 01tecnn cal information
• Eighl master selection guides
• 50,000 I.C. devices listed (15,000 ch anges from

tho 1960 editio n
• New development system and custo m l.C.

selection
• Four froe quarterly updates

1.29
3.95
1.29
.54
.54
.54
.65

74S288
74S188
93427182 S ' 29
93417182S126
9344617621
93436176 20
9345317643
934481764 1
93451 /82S 181
825 18517128
745 47817132
82S 19117138

MICROPROCESSOR
CHIP SETS

8035 CPU 5.95 6800 CPU 4.65
8039 CPU 7.95 6802 CPU 6.95
8080A CPU 3.95 6808 CPU 6.45
8085 CPU 5.60 6809 CPU 19.95
8155 6.45 68 ' 0 2.65
8212 1.65 6820 3.65
8214 3.45 6821 2.65
82' 6 1.65 6845 17.45
8224 2.95 6850 2.65
8226 1.65 6852 2.65
8228 3.95
8251 4.40 6502 CPU 7.45
8253 • 6.65 6504 CP U 7.65
8255 4.40 6505 CPU 7.65
8257 6.95 6520 5.72
8259 6.95 G521 7.95
8279 7.45 6532 10.85
8748 28.00 655' 10.95
8755 28.00

1500V
1500V
1500V
' SOOV
1500V
2500V
1500V

7.95

5.84
5.84

Pri ce
3.65
1.25
2.65
2.65
2.95
8.95
7.45

12.95

SpecI.' 3.95

OPTOELE CTRONICS
L.E.D. LAMPS

t -t 3 mm Red
T·1 3 mm Green
T· l 3 mm Yellow
T·l 1~ 5 mm Red
T '1 1~ 5 mm Green
T-l 1• 5 mm Yellow

DISPLAYS
FND357 . 3 75~ Common c etrcce .99
FND500 500 ' Commo n Catbooe .99
FND507 .500 ' Common Anode .99
DL1416 25.00
4 d'9J1, 16 segment a'ph anumenc dIsplay 16 hi

ISOLA TORS
Dual Oplo Isolator
Quad Optc Isolator
Dual octo Isolator
OPIO Counter
Optc Coupler
Opto Isolator
Oc to tsora to r

LED209
LED211
LED212
l ED220
LED222
lED224

Il D74
IlQ74
ILCT6
MCT2
Tll l l 1
4N26
4N33

ECl RAM

PRICE

.07

.11

.13

.17

.19
11
13
.17
.39

DUAL-IN-L1NE
LOWPROFILE
I.C.SOCKETS

5101

10410AD C/H M2106
256 x 1 bit fully decoded 15NS 16 pin

CLOCK CHIP
MSM5832RS
MICroprocessor Real- trme Clock /C alendar

Part No.
2101·35 IK (256 x 4) 350NS 22 PIN
2102·2 5 IK (IK x 1) 250 NS 16 PIN
P2111·451K (256 x 4) 450 NS 18 PIN
P2112·3 5 IK (256 x 4) 350NS 18 PIN
2114L l ow Power 4K (1024 x 4) 300NS
2147 4K (4K x 1) 55NS
2147 4K (4K x l) 70NS

UART"s
AY5-1013A
40 Khz SIngle 5V Supply

IK CMOS RAM
1K (256 x 4) 450N S 22 PIN l ow Power 2.98

4K CMOS RAM
P6504 4K (4K x 1) 550N S 18 PIN 11OMW
P6514 4K 11K x 4j450N5 18 PIN 110MW

SHIFT REGISTERS
1403A (TO' 5) dual 512 bit 2.98
1404A (TO-5 ) smgle 1024 btl 2.98
334 1APC FIFO 1 MHz 4.45
3342PC 64 brt 3.95
3347PC 60 bit 3.45

·Z Zilog
tBD·SID/ O 1; MHz22.45
l I OA·SIOIO 4 0 MHz27.15

110·CPU 1 ; MHz 6.95 ZlO·SIO/ l 1 s MHz22.45
IIOA-CPU , 0 MHz 9.45 180A·S101I 40 MH7 27.15
110·PIG 1 ; MHz 5.45 110·S10 12 1 ; MHz 22.45
180A·PIO , 0 MHz 7.65 I IOA·SI012 ' 0 MHz 27.15
110·CTC 1 ; MHz 5.45 180·S10 /9 1 s MHz 16.15
110A-CTC , 0 MHz 7.65 180A·S1019 '0 MHz 21.54
IIO·OMA 1; MHz 15.95 ZlO·OART 1 ; MHl l 1.95
I IOA·OMA 4 0 MHz 22.95 I I 0A·OART '0 MHz 14.15

MOS MEMORIES
MOS Sialic RAM·s

CONTACTS PARTNO.

8 C85-08-01
14 C85-14·01
16 C8S·16-01
18 C85·IS-01
10 C85·1Q-01
11 C85-11·01
24 C85-24·01
28 C85-18·01
4ll C85·4Q-OI

eBURNDY

• LOWESTPRICESANY
WHEREfOR THEHIGHEST
QUALITY. ANUN8EATA8LE
COM81NATION

....
CD
00....

en
m
"tl
-l
m
3:
to
m
:IJ

MPSA18 .12
MPSA42 .16
MPSA43 .16
MPSA56 .12
MPSA70 .14
MPSA92 .14
MPSA93 .12
MPSA14 .12
MPS2925 .12
MPS2926 .12
MPS3391 .12
MPS3392 .12
MPS3393 .12

2N5770 ,12
2N5771 .13
2N5772 .14
PN2222A.089
PN2369A.089
PN2907A.089
PN3565 .12
PN3567 .12
PN4249 .12
PN5138 .099
MPSA05 .12
MPSA06 .12
MPSA13 .12

.079

.079
.15
.12
.12
.12
.14
.14
.14
.14
.14
.15
.12
.14

2N3055 .56 2N3702.099 2N4402
2N3440 .56 2N3704 .099 2N4403
~N377 1 1.29 2N3706.099 2N44 10
2N3772 1.29 2N3710 .099 2N5087
2N3773 1.89 2N3904 .069 ~~~~
2N6' 33 .56 2N3906 .069 2N5220
2N6489 1.25 2N3907.099 2N5221
2N6545 4.75 2N4123 .075 2N5223
2N3439 .78 2N4'24.075 2N5226

~~~n:~ 2N4' 25 .075 2~52~7
2N6079 3.85 2N4' 26 .075 ~N;~5~

2N4401 .079 2N5551

2N404A 1.20
2N697 .29
2N706 .29
2N1613 .29
2N1711 .29
2N'893 .29
2N2222A .19
2N2369A .22
2N2484 .24
2N2905A .39
2N2907A .19
2N3053 .29

PLASTIC POWER TRANSISTORS
T1P29A .37 TIP41B .57 TIP122 .72
TIP29B .38 TIP41C .59 TIP125 .72
TIP29C .39 TIP42A .57 TIP126 .77
TrP30A .39 TIP42B .59 TIP127 .84
T1P30B .42 TtP42C .64 TIP140 1.44
TIP30C .42 TlP110 .54 TIP141 1.64
TIP31A .38 TlP111 .57 TlP 142 1.96
T1P31B .42 T1P112 .64 TIP 145 1.84
TrP31C .45 TIPl 15 .55 TIP146 1.98
TlP32A .42 T1 P116 .59 TrP14 7 2.25
TIP32B .45 TIP117 .64 T1P2955 .83
TtP32C ,48 TIP120 .64 TIP3055 .70
oT IP41A ,55 T1P121 .68 FT3055 .59

3 AMP RECTlF1ERS
IN5400 .14 IN5405 .21
lN5401 .15 IN5406 .23
IN5402 .17 In5407 .25
IN403 .19 lN5408 .26
In5404 .20

DIODES & RECTIFIERS
1 AMP RECTlF1ERS ZENER DIODES

IN4001 .04 IN4005. .06 IN4728A - IN4752A (1 watt) .14
IN4002 .05 IN4006 .07 IN4753A - IN4754A (1 watt) .28
IN4003 .06 IN4007 .08 IN746A -IN759A (400 mW) .10
IN4004 .06 IN5224B - IN5252B (400 mW) .11

IN5336A - IN5378A (5 watt) .53

SWITCHING DIODES
IN914B .04
IN4148 .04
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ELECTRONIC KITS FROM HAL-TRONIX
2304 MHZ DOWN CONVERTERS. ruNES IN 011
CHANNE LS 2 TO 7 ON YOUR OW-rl HOME T . V •
HAS F REQUENCY RANGE FROM 200 0 YHZ TO
2500 MH Z . EASY TO CONSTRUCT AND COMES
CCllPLETE WIrrl ALL PART S m CLUDI NG A
DIE-CA ST ALUIoI CASE AND COAX FITTI NGS,
REQUIRE A VARI ABLE POWER SUP PLY AND
AN~A (An tenna c an be a d i s h type
or coffee can t yp e de pend i ng on t he
signal strength in your area.)

2304 MOD 1 (Basic Kit) $49.95
2304 MOD 2 (Basic / Pre-amp) $59.95
2304 MOD 3 (Hi-Gain Pre-amp) $69.95
POWER SUPPLY FOR EITHERMODEL ABOVEIS
AVAILABLE. COMESCOMPLETEWITH ALL PARTS,
CASE,TRANSFORMER. ANTENNASWITCH AND
CONNECTORS (Kit) $24,95
Assembled , , $34.95
SlottedMicrowave Antenna For Above
Downverters $39.95......... ... ................ ... .

PREAM PLI FI ERS
HAL PA-19-1.5 mhz to 150 mhz. 19dbgain operates
on 8 to18volts at IOma. Complete unit $8.95.
HAL PA·1.4-3 mhzto 1.4ghz. 10 to 12 db gain oper
ates OIl 8 to 18 volts at 10ma. Complete unit $12.95.

(The above unitsare ideal forreceivers, counters, etc.)..... . .... .... ..... ... . .........
16 LINE TOUCH TONE DECODER KIT ~III:!
P, C. BOARD AND PARTS """., $6Y, Y~
12 LINE TOUCH TONE DECODER KIT ~III:!
P. C, BOARD AND PARTS •••••••• $3Y, 95
16 LINE ENCODER KIT, COMPLETE I1lTl:!
CASE, PAD AND COMPONENTS •• " $3Y,95
12 LINE ENCODER KIT, COMPLETE ~1T1:!
CASE, PAD AND COMPONENTS , ... , $ZY, Y5

••••••••••••••••••••••••••• •••
MANY, MANY OTHER KITS AVAILABLE

MUSICAL HORN
continued from page 58

sw itc h sho uld be a normally-open type.
If you use a speaker rated at less than 10
watts , see Table I for the series resistor
to use. If you ' re not sure of the speaker
rating , u se a 39-ohm, 2-watt resistor to
be safe. Bear in mind that driving a 10
watt hom speaker with no resistor pro
vides the loudest, most directional,
so u nd .

Be particularly careful about the
power connections. Use fairly heavy
leads , a nd make sure that the positive
side of the power source is connected to
the positive-input lead . The power
source should be 12 volts, capable of
providing over I ampere of current.
That means a 12-volt car battery or
heavy-duty power supply!

Troubleshooting
If you don't get a melody, disconnect

the board from the power source and
remove the song PROM, IC9. Now re -

apply power, press SI, and you should
hear a steady tone . If not, check your
connections and the polarities of the
diodes and capacitors, make sure the
correct components are in the correct
locations, and make sure that QI is in
serted correctly . Next verify the orien
tation of all IC's-and check for bent
under pins . Defective IC's are rare, but
they may be checked most easily by
substitution, if no other problems are
found.

Packaging
This unit is intended to be used in a

vehicle, drawing power from the vehicle
battery. No power is drawn except
when switch S I is held down. The unit
should be installed in a plastic case un
der your dashboard (not in the engine
compartment) with the potentiometers,
speaker jack and switch on the cover,
and a power supply jack on the side, for
example. Use a 3-amp fuse in the power
leads, and use heavy wire for the leads
and speaker connections. Mount the
speaker somewhere behind the vehi
cle's grille. R-E
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TRS-801!> DISCOUNT

~D~~E~T
~
1-800-841-0860 TOLL 'RIE

MICRO MANAGEMI1NT
SYSTEMS INC.

DEPT. N0·1 5
Downtown Plozc Shopping Center

lIse Second Ave. S,W.
Coi ro , Georgia 31728

912·377·7120 Go. Phone No.

Write For Free Cata log

ADDRES SERS-m allers - ham ewo rkers
neededI50 firms listed,rush 50 cents, addressed
envelope. BONNIE NIEUWENDAAL, P.O. Box
23432, Tampa, FL33623

VIDEO

WANTED

PRINTED circuit boards from sketch or artwork.
Kit projects. Free details. DANOCINTHS INC.,
Box 261, Westland, MI48185
FREE catalog IC's semis, parts. CORONET
ELECTRONICS, 649A NotreDameW., Montreal,
Que, Canada H3C 1H8 USInquiries

VIDEO movies: Bought/sold/exchanged. Whole
sale videoaccessories, electronicparts/supplies.
Catalog $1.00. ASTRO ELECTRONICS, Old
Grand Union Shopping Center, Stony Point, NY
10980

HAL·TRONIX
P.O. Box 1101

Sou.hga••• Ml411195

tQ z~
--'- IWIOIJ) C tCMUlfCI

wnaN

~
COMPUTER MARKET CENTER ADVERTISING RATES 1" by 1 column (1 5/8") $55.00. 1 1/2" by 1 column
(1 5/8") $82.50. 2" by 1 column (1 5/8") $110 .00. Allads must be prepaid . Send order and remittances to Com
puter Mark et Center, Radio-Electronics Magazine, 200 Park Avenue South, New York, New York, 10003 .
Address te lephone inquiries to 212-777-6400. Frequency rates are available.

TEXAS CALIFORNIA CANADA

~[]r:1PLJT~R MARKET CENTER
~

pope Options

CRB-E (CTL) $720
OKB-E $400
DKB-EC $400
DKB-EP ~5

DKC8-AA $580
H948-BA $550
H960-AA $950
H967-AS $1.050
H9603-CA $2.160
KA8-E $450
KCS-AA $652

Fede rated
Consultants

1218 South Ervay
Dall as. TX. 75215

214-428-5300 (Br ier)
Master Ch arge & Visa

Acce pted

FREE! INFO-PAK for smail
computer users mailed twice a'
year. We sell and broker all
kinds of SMALL COMPUTER
SOFTWARE from S-1OO to
TRS-80. SOFTWARE REVIEW,
704 Solano Ave.. Albany. CA
94706 (415) 527-7730.

BUY THIS SPACE
$55.00 puts your ad in this
space in front of 197.223active
Radio-Electronics readers. To
place your ad write Computer
Market Center. Radio-Elec
tronics . 200 Park Avenue
South , New York. New York
10003 or call 212-777-6400.

DYNAMIC INFORMATION
TECHNOLOGIES LTO.
P.O. BOX 6553 STN.A.

SAINT JOHN, N.B.. CANADA
E2L4R9 (506) 642-4260

TERMINALS, PRINTERS,
MICROCOMPUTERS

SOFTWARE.

SUPPORT ~
MARCH~
OF DIMES

RETAILERS

An ad for your computer store
in this space in Radio-Elec
tronics COMPUTER MARKET
CENTER puts you in touch
with our computer audience.
They use microcomputer
equ ipment for both business
and hobby interests. For
further details call 212-777
6400.

Take stock in America.
Buy U.S.Savings Bonds.



PARTS L1ST-IRON IDLER

into pulsating DC at a lower effective
voltage, a chassis mount AC receptacle

Pl1

AG. 4-ADD a STANDBY or WARM setting to
almost any AC soldering Iron with this circuit

to plug the soldering iron into, and a
switch. With S1 open as shown in the
schematic, pulsating DC is sent to the
soldering iron, keeping it warm but not
allowing it to reach full operating tem
perature.

When S I is closed, the diode is by
passed and full-line voltage reaches the
soldering iron , which heats up to full
temperature and is ready to use in a
matter of seconds. You might want to
get fancy and use a leaf-switch for S I.
When the iron is lying across it, the
diode is in circuit , and when the iron is
lifted, the diode is bypassed. No matter
how simple or fancy you make that cir
cuit , you will find it helpful in your
work or hobby .

Hint s, kinks, and tips are all great
and useful, but in closing, I'll share a
secret with you-one which has been of
immeas urable assistance to me for
years : KISS (Keep It Simple, Stupid)!
Don't try to reinvent the wheel; the
best ideas are the simple ones. R-E

AC
RECEPTACLE

U--- - --t=1 Jl

AC
WAll
PLUG

D1-1N5404, 400 PIV, 3 amps (Radio
Shack 276-1144 or equivalent)

S1-SPST switch (Radio Shack 275-612
or equ ivalent)

PL1-AC plug
J1-AC chassis -mount socket (Radio

Shack 270-642 or equivalent)
Miscellaneous: Small case, line cord,

hardware, etc .

HINTS & TIPS
continued from page 71

guns have a small delicate tip suitable
for working around Ie's and other tiny
components. What you really need is a
soldering iron with two temperature
settings: one for regular use; the
other an "idle" setting that keeps the
iron warm but won't allow it to over
heat. No doubt there are a number of
tho se on the market, but half the fun of
doing it your self is not to spend all that
money.

The circuit shown in Fig. 4 changes
any AC soldering iron into a two
setting, switch-selectable 'soldering
"tool." All of the parts are available
from your local electro nics dealer, or
you just may have them already in your
ju nk-box. There's nothing really critical
abo ut the circuit or the componen ts: a
cord assembly to bring 117volts AC in,
a diode that rectifies the 117 volts. AC

BUSINESS OPPORTUNITIES

PROJECTION TV • •. Make $200.00+ per eve
ning assembling pr ojectors . . . Easy . . . Re
sults equal to $2,500 proj ectors . . . Your total

Investment unnecessary. knowledge not re
quired. sales handled by profess iona ls. Ideal
hom e busine ss. Write today for fact s'
Postcard will do . Bar ta-RE-Q, Box 248,
Walnut Creek , CA 94597.

Compl ltl RU·2 Manual ! Hobby Robotic s ' Part. Suppli., DirK -
Everything you need to tory. Chock-lull 01 names, addresses .
bUil d your own robot phone number s you want fO( hard ·to-
shown . detailed ! Build hnd parts, syst ems. bUlld·yo ur-own ·
lrpm base up With Hobby robot mto . Only $350 Get yours now!
acbonc e ' high ly r:- - - - - - - --- - - ----
maneuverable 2-11 . per I HOBBY ROBO TICS
sec . super-t raction base . I 5070 Buford Highw illy
extendable arms l i lt · I Nercrc es. Ga 30071 4041448·0 190
rated at 15 Ibs., gnp -like I Please send it ems checked below :
hands . Man u al o n ly I ~ Ort Ne...SIIUer _ RU·2 MillnUiIIl

~~;t~~r~~~us~dable With I Parts Dlleclory _ Robot 8asa. .. .. IFREE ~ Hobby Robo tiCS' C.I&IO(j.... FREE

~
.~ . .. ", TOIII EnCIOSe<! S_ _ I,nCluc!e-SSll'PP'OQl

_ .. • .... .. . I Pet'SOll.1 Check C. shlers Checl<1M a
.. - - . . 1 Mast ereharge - Bank Amefle . lc!

I Acet ' - - -----
, I Slgnal ur. b p _

~g:g~ICS' ROBOT BASE 1::::..-- - - - - --
Ready to roll ! , Ic.ty _

ON LY $495 (Include s s h,ppl09) Slate ZiP _

CB RADIO
GET more CB channels and rangel Frequency
expanders , boosters , speech processors, Inter 
ference filters, VOX, how-to books, plans. Cata
log $2. CB CITY, Box 31500RE, Phoenix, AZ
85046

cost less tha n $15.00 Plans, lens & dealer's
information $14.00 Illustrated information
free . , . MACROCOMGAX, Washington Cross
ing, PA 18977. Credit card orders 24 hours. (215)
736-2880.

LCD pen watch US$10.00/ pc. airfre ighted, dis
counts given dealers, reply: RELIANT (ENGI
NEERING) CO., P.O. Box 33610, Sheungwan,
Hong Kong.

NATIONWIDE listings of major compan ies active
ly employing enginee rs and technicians. Free
det ails. AVI, Box 264R, Buffa lo, NY 14215

~ .. .specialists In CCTV
AT~ and computer monitors!

Video monitars- color" BIW • TV Cameras,
kits, parts ~ plans • Vllleo-lo-RF modulators
• Freecata og. Phone orwrite. (402)981-3111

. ILI3-RE Broadway Dakota City, HE. 68131

ONE-MAN
FACTORY

HIGHLY
PROFITAB LE

ELECTRONIC

$700 per mont h earning s posslble- fil ling out
income tax forms at home or tax office during tax
season. We show you how. Simple, quick ly
learned. Details mailed free. No salesmen. Hurry.
Big demand. FEDERATED TAX, 2015 Montrose ,
Chicago, IL 60618

MECHANICAL LY inclined individuals desiring
owne rship of smau Elect ronics Manufacturi ng
Business-with out investment. Write :BUSINESS
ES, 92-R, Brighton 11th, Brooklyn, NY 11235

SUCCESSFUL TV stereo specialties sales/ser
vice store . $200,OOO.00.lyear income, will consid
er trade . (209) 442-1816. 3134 Palm, Fresno, CA
93704

.Am.erican
Red Cross

Together,we canchange things.

A PublicServiceof This Magazine& The Advertising Councilm
C/)
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53 .95
$4 .95
$5 .95
$3.95
$3 .:25
$3 .9 5

Price

I~..I t .. w" 1' ~ Itt~'s

tI"IIU. " _ ,,10" "
" t .t'" It 1M. 1 At ..
llC I"Iou ' ''R

Output
12 VAC 25 0mA
12 VAC 5 00mA
12 VAC 1 amp
9VAC 1.7emp
9 V De :200mA
9 VD C 500mA

.25 _--,;.;;;;- -:..:-_-1

.3 5

O·Subminiltu re Plug $2 .9 5
O·Subminiltu re Socket $ 3. 50
Screw Lo ek. Hdwr. (2) OB25S JP $ .4 !::11
Co vtr fo r DB25P/S $ 1.75
P.C. Ed.. 122/4 4 Pin l .. . . . • $ 2.95
BNC Plug $ 1.79
BNC J ac k $3 .79
UHF Ad lpter $ .49
UH F Pinel Recp $ 1. 29
UHF Ad apt er $ 1.6 0
UHF Plug $ 1.6 0
BNC Plu g $ 1.7 9
BNC Bul kh tld Reep . . $1 .29

100

100

Inp u t
11 7V/6 0 Hz
117 V/60Hz
117 V/60Hz
117 V/60Hz
117V /6 0Hz
1:20V/60Hz

CONNECTORS

~?

.30
362-812
10 -99

84 2-812
10 ·99

.3 5
473-862
10-$ 9

l!'. ~FU LL 8 ·BIT
LATCHED OUTPUT
19·KE Y KEYBOAR D •

JE610 ASCII
Encoded Keyboard Kit

(~

~

AC and DC Wall Transformers

TRS-80
16K Conversion Kit

Expand yo ur 4 K TRS·80 System to 16 K.
Kit comes complete with :

* 8 t l. MM5 29 0 IUP0416 /4116116K Dyn . Rims (·NS)* Oocumen tation fo r Con vtrsion

TRS-16K2 ·1 50 NS $29.95
TRS·16K4 ·250NS . • .. . .. . . .. . .. •. $24 .95

AC 25 0
AC 500
AC 1000
AC 17 00
DV 9 200
DC 9 00

JE600
Hexadecimal Encoder Kit

,.......
1' .9li,...
H .ts,........
1• .9\...
1'.9\,..
1' .9\

III '12.50
2t S2."
t4 " 0.24

" ' 2.59
1G • ' .50
12 • :2.25

]I S -4.50
2. S:1.75
,• • 3 .00
I . S 2_75

~: llT IS

_ llt JU

_! OTn_

• OlliS I- ....;.....:..;.;..;~~........~~=.:.:.:..:.::..;,.;..;.:.::.:..j

_ cr 121

u · er
u~ sr-
u "' Ie "'
u · 50 "'

41 " JI"'

41 ' Jlo

14 - 2.1 ~

I ' " I s-
1 4" 1 1-

11' rs-

----

, · ll 1 41.

. _ -_ ..... __ ... .... . ~ ll u n

Quick Test
Sockets

& Bus Strips

IIlits

liT I "
IIT-471

ar"n
III us
IIT-U'
lllllS

lll -IZS

"'.U 71

TELEPHONE/ KEYBOARD CHIPS--
A V -5--1IClO Pu lll Button T.I.pllon. 0 1111.. I•. IS
A V -5-92OQ R.per lo ry 01111.. 1•.15
A Y-S-MOCl CMO S C lOCk O.n.rIlIOr 4.95
A V-5-2J7' Ktybo . rd [nco d •• IN k.ysl IUS
l-lOO~ Key bo u d EncOd..- (16 k.ysl US
74Ctl2 Key bo u a EncOd.. Uihy sl 5.tI
74Ct:3 KtyDo ol.d [ncoa.. 120k.ysl 5.75
"" "'Solito N Pulh Bu tton Pu lM 0 1' 1.. J.IS
M""5 ""N tl! l44-KtY S..llIl KtY b Oolr<1 E n cod .r ' _IS

...
IUS
1' .9'lt
1.15
I .~

I."
1.10,......U,.."

0 "",,,,"
0 5eO»CN
INSlnJN·1
INS»SIN
M~"1N

MMSlI 1<tN
CO P4Q2N

'."".....,...
a,..
a.............
~:: 1--- - - - -
14.¥.....
I'.~

14.9'lt.....
" .9'lt....,..,..,..
.'"".

ELECTRONICS

ELECTRONIC TOY MOTORS

J ameco

MABUCHI RE280 5.99 each . . .10/57.50 . . . 100/$5 0.00

EXPER'MENTOR
SOCKETS

CPU
loB 'll npul lOulltul
""lonty In l . llupt Con t . o l
OI-o lr.ctlon. IDulo, I". .
ClockC. .... . l or / Dr "".r
OUt Drh•• •
SY ~I.m Conlr o ll. r/D us 0 . 1" • •
Sys l . ", Co n t ro ll. r
I/O l ~ p.nd.r 10 .41 S.. IU
Asy n( h . on o u t Co m ", . l l. ",.nl
"'011. Co ", ,,, . 1, 0 (U S A H T)
""011. In l • •".1ft m.r
Pro,. ",-.llth . r.1 110 ( P itH

Pr" . oMA Conl ro l
Pro ,. l n l . " u p tCo nl .ol
P ' O'I . C RT Co n t . o ll. r
Pr o , . K-V DO..d / Du p l. y In".I.c.
5 y."m Tlmln,ll.",.nl
' -DII DI-O" . (.I ,on.1 RK" ""
• 0 11 DI·olr. Cloon. 1 R « .
• 0 11 D. -O " . c UO" oI. R. e. I .
Oe l&l Lll lc h.<1PH ,ph. " l o " • • r
Ocl oll LlIl ch . d Pe"ph. . ..1 Dr ,....

GLOBAL
S P E C IA L TIES

$ 10. 00 Min. Order - U.S . Funds O nly
Calif . Resi de nt5 Add 6 % Sa les Tax
Post. ge - Ad d 5 % plu s $llnsur . nce

Cenl« S TitPo,nl ...
L· ntth C....._ I TermlMk S1O""

EXPU 6.0" 1.0" ,I. ,I. 4(160) $4.75

EXP3DO 6.0" 2.' " .," 94l(1 0) 2(80) $12.00

EXP325 1.8 ~ 2.' " .," 22(110) 2(20) $ 3.50

EXP350 3.6" 2.1" .,- 46(230) 2(40) $1.15

EXP600 6.0" 2.4" .,- 94(410) 2(80) $14.75

EXP&50 3.&" 2.4" .,- 46l23D) 2(40) $ 1.75

.93 7 0. 0 . X
1.201 Len gth

9/8 1

---DATA ACaUISITION- - - -!
A F IOl).lCN Unl ....u .1 AcU Fllt.r 2.'"
A F Il I-I CJ Tou ch T OtI. Lo B.lnd F ill.'
A F In-ICJ Tou dl T on. 1-119/'1SInd F llI . r
LMlQIA I-I S UP'" G,ln oe A m p
LM1)4Z Co nsllnl C ur, . nt Soure-
LMUSZ T.",pt.&tu rt T.,n ld ue- r
LF 1$6N J F ET Inp ut o e Amp
LF3'MN S,m ltl. " I-Iold A m pllll. u
LMMI-I T. ", p. Co",P. P••c . R. '. (.5PIt"' /C"
AD C*,LC N " B11 AI D C o n .... , .. 11 LSB)
o ACOIO'LCN lo8 1t o /A Co ,,,,.rtt r ro.7n L in.)

CIRC LE 2 ON FREE INFORM ATION CARD

MICROPROCESSOR COMPONENTS
IN S«IIOA
0 1'1:12

0" '"
OPUI'0_
0""'"
""""O""K
IN u.,",U
I Nu.,~

0""'"0""'"0.""
0,,",, '

0""'"
0""'0""'0""'"0""'"
0 "')01

0""'"
oeene
O""'U

_Bright .300 m. co m m. cath
ode d isp lay

- Uses MM53 14 c lock ch ip
-Sw itch es fo r hours, minutes

and hold modes
• Hr5. eas ily v iewabl c to 20 ft .
• Simul ated walnu t case
_ 11 5 VAC o per atio n
- 12 or 24 h r. o perat ion
e tnct. all co m po nents . case &:

wall tr ansfo rme r
. Size ; 6 %" )( 3 ·1/ 8" It 1%"

8 OHM SPEAKER
2:4" - 8 Ohm - .25 watt

A0201
$1.25 ea. 2/$1.95 ea. 10/$7.95 ea.

JOYSTICKS

I
I
I I

5 K Lin..r Taptr Pots $5.25
10aK Lin t ar Tl per Po ts $4 .9 5
40K (2) Video Co nt roll er in ca se $4 .95

6-Digit
Clock Kit

JS·5 K
JS·l00K
JVC 40

:a~~uclor C lock Modules
12VDC

A U TOM DT IV EI
'~.. . .. - lo ;.- INSTRUM ENT

: -_ . - --1 APP LlCC;~~S :
• • In -d ash autoclo ck s

: • _ _ . " _ _ • .J =. ~~-:l·:::k euu tol
• Aircraft-manna elks.

• • • 12 VD C oper . Instru.
I .#. ,. •• Po ru bl . /b.. tte ry

powered instru m n ts .
Futures: Br ight 0 .3 " green d isp lay , In tern al cr yst al nrne 
bue. :!: 0 .5 sec./dav accu r.Autc .d tsotav brightnen control
logic. D isplay color f ilterabl e to blue, b lue-green, green &
yellow . C o mplete - ju n add sw itc hes and len s.

MA1003 Module (' .05" Lxl. 15"H x.""D). $ 16.95
CLOC K MODULES

MA 1023 . 7 " Red D ig ital l E O Clock M o du le 8 .95
MA102 6 .r" D ,g, L E D A larm C lo ck lTherm om e ter 18 .95
MA5036 .3 " Red D ig i ta l LED Cl oc k lT,mer 6 .95
MA 100 2 . 5 " Red D ig ita l LED Clo c k & Xfo rm er 9 .95
MA10tO .S " Red D ig i ta l L E D Clo ck 7.9 5
MA1032 CB A .S" Red DIgita l LCD Cloc k 17.95
MA1043 .7" Gr. en Digital LED Clock 8 .9 !j

TR A NS FOR ME RS
102-P20 Xf ormerfo r MA 1023 , 1043 & 5036 Mods. 3 .49
102·P22 X fo rmer fo r MA1 026 Clock Modu les 3 .49
102·P24 X forme r fo r MA 1010 Cloc k Modu les 3 .49

• Er..t . 27 08, 271 6 . 1702A , 5 203 0 , 5 20 40. ete.
• Erl ..1 up t o 4 chi ps wi th in 20 m inut t L
• Mlinuins co nsti nt I x posu re d ist inct of on e inch.
• Sp~ il l conductiv e fo am lin er eliminat l s sta tic bu ild· up .
• Built .ln saftty lock to pr event UV ex posu re .
• Complct - on ly 7-5 /8 " x 2·7 /8 " x 2"
• Comp let e with holding tr ay for 4 ch ips.

UVS·llEL Rlp lacem ent Bulb $ 16.95

UVS-11E $79.95

JE215 Adj. DUll PowerSuppl y Kit (, ,,hown) . . $24.95
(Pic t u re not sho wn but similar in construction to .bove)
JE 200 Rt g. Po wt r Supp ly Kit (5 VD C. l imp) . . $ 14. 9 5

JE205 Ada p te r Brd . (to J E2 00 ) 15 .19 8t .!:12V. $ 12.95
J E21 0Vl r. Pwr . Sp ly. Kit . 5-1 5V DC. to 1.5 am p . $19.95

EPROM Erasing Lamp

JE701 $19.95

•
JE215 Adjustable

.Dual Power Supply
Gener a l Descr ipt io n : The JE2l 5 is a Dua l Power
Supply wit h independent adjustab le p osi t ive and neya ·
tlve outpu t vol tages . A separate ad justment fo r each
of t he supp lies provides th e user un limit ed app licat io ns
for Ie curr en t vo ltage requ ireme nts . T he supply ca n
also be use d as a gene ral all-purpose variab le power
suppl y. FE AT URE S :

• Ad Juu ebl e regul a ted powe r supp lies.
p cs . and neg _ 1.2 VD C to 15V DC.

• Po wer Ou tpu t (e ach sup Ply) :
5 VDC ~ 5 00mA . 'OVDC ~ l~OmA,

12 VDC @5 00 m A, an d
15 VDC d') 175mA.

• Two , 3 ·to rm ina l edJ. IC regulators
w ith th er ma l overload pro te c t io n.

• Ht a" sm k regulat or coo ling
• LEO "o n" ind icat o r
• Prin ted Boar d Co nst ruct ion
- 120VAC inpu t
- S ize : 3 ·1 /2 " w x 5 ·1 /1 6 · ' L It 2"H

~
~

rrR
BATTERY HOLDER
• Holds 2 ea. C cells

o 0 a • Alum inum Case
. 5" leads H -801·159

. 5 .45 each 10/53.95

~ 0~)f : :~~~1;L.
8 2721 $ .49 ea. 10/$4.25

l3zo
II:
I-

lrl
...J
Wo
B
~
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-

1/4 WATT RESISTOR ASSORTMENTS - 5%

(J)
m

"-t
m
s::
!II
m
:xl...
:g...

1.95
2.15
2.15
2."
2.59.".&l

10.95
10.9S
1.69

lO.95
S.49
'.75
'.50
7.50
.79
.19

L M702H .79
L M70.lC N .89
L M109N .29
L M1l0N .19
LM 711N .79
L M123N .69
L M73.1N l.00
L M1J9N 1.19
LM741CN .35
MC 1141SCG 3.00
L M747N .79
L M748N .S9
L M1014N 2.75
L M13l0N l .95
L MI458C N .59
L MI 4!8N 1.25
L M1489N 1.25
LMl496N 1.95
L M15S6V 1.15
L M I800N 2.9S
L M I81l N 5,49
L MI 872N 5.49
L M1871N-9 3.25
L Ml889N 3.20
L MI896N 1.15
L M2002T 1.49
L M2871P 2.05
L M2878P 2.25
LM 2896p · l 2.25
L MJI I9N 2.95
L MlftOON .69
LM 3905C N 1.25
L MJ909N US
L M.1914N 3,95
L M391SN 3.95
L MJ916N 3.95
RC4136N 1.25
RC 41S1NB 3.95
R C4194T K 6.95
RC 419ST K 5.49
L M4500A 3.25
IC L803&B 4.95
L M1JOSON 1.2'9
L MI 3600N 1.49
75138N 1.!l'S
75450N .89
75451C N .39
75492 .89

14C221
74C240
74C244
14C373
74C374
74C901
74C903
74C911
74C912
74C915
74C911
74C922
74C923
74C925
74C926
BOC95
aoC91

LINEAR
L M340T·S 1.25
L M340T·l2 1.25
L M340T·15 1.25
L M341P-5 .15
L M341p·12 .75
L M341p·1S .75
L M342p·5 .69
L M342p· 12 .69
L M342p· 15 .69
L M348N 1.25
L M350K 5.75
L F 351N .60
L F 353N 1.00
L F355N 1.10
L F 3S6N 1.10
L M358N 1.00
L Ml59N 1.79
LM370 N 4.49
L M373N 3.25
L M371N US
L MJ80N 1.25
L M381N 1.95
L MJ32N 1.19
LM J34N 1.95
L M3S6N ·3 1.29
L M387N 1.45
L M3S9N 1.35
L M392N .69
L F 398N 4,00
L MJ99H 5.00
TL.t94CN 4.49
T L<t%CP 1.15
N E510A 6.00
N ES29A 4.95
NES 31H 3.95
NE536H 6.00
N ES40H 6.00
N ES44N 4.95
N E550A 1.30
NES5!)V .39
L MSS6N .99
N E564N 3.95
L M565N 1.25
L M566CN 1.95
L M567V 1.25
N E5 70N 4.95

74C
74C% 1.S9
74CI0 7 1.89
74C151 2.95
74C 1S4 3.95
74C iS7 2.25
74C l60 1.6'3
14C l61 1.60
74C162 1.49
14C 163 1.69
74C 164 1.S9
14C l73 1.39
74C174 1.39
74C 175 1.19
14C192 1.69
74C193 1.69
74C l95 I.S9

O~OIb
Function Pr ice
CMOS P reci s ion T im e r 14.95
5to p w ..t cll C h ip , X T L 24.95
3IQ Dig it A/ D (LC D Drive) 16.95
IC , Ci rcuit BOolrd , Di sp lay 34.95
3V, DIg it A/ D (LED Dr lvc) 15.95
IC , Ci rcu it Bo a rd , Dl sP lilY 29.95
31h Digit A/ D LC D D is. HLD. 1'.95
3iIJ D ig it A/D L ED D is. HLO. 17.95
Lo w e ..U e ry Volt Indicat or 2.25
CMOS L ED 5 to pw .. t ch /Tl m e r 12.95
s tccwetcn Chi p , X T L 19.95
T o n e Ge ne ra t o r S. IS
To n e cener..to r Ch IP, X T L 12.95
Osc u t..tor C o n t ro llcr 6.50
F req . Co u nte r C h ip , X T L 13.95
Se ven o ec..de C ou nt e r 11.95
Clock Gene rato r 3.95
4 F u n c . CMOS s tcew..ten C KT 13.95
4 F unc. Stopwatc h Chip , X T L 19.9S
e-o.en U nt v. Coun t er C .A. 32.00
8· D lgit r rec . Co u n te r C .A . 26.95
8-0 iglt FreQ . Co u nte r C .C . 21.9S
4· D lgit L E D Up /D o wn Co u nt er 12.9S
8·D iljlit U n !v. L E D Dri ve 10.95
LCD 411lD Ig it U P Co un t e r D R I n .es
8· D iglt On tv. Count er 31.95
S F u nct io n Co u nte r Chip, X T L 14.95
CM05 Bin P rog. T im e r/Co unter 4.95
C M0 5 Ol vld e -b Y'256 RC Ti m e r 2.OS
CMOS eC D P ro g. Timer /C ounte r 6.00
C M0 5 BC D Pr og . Time r/Count er 5.25
CMOS ~5 Tim er (8 pin ) 1.45
CMOS 556 Ti me r (14 p in) 2.20
CMO S O p 'A m p c c ree er..to r SM V 2.25
CM OS o c Am p E x t . c mvr. SMV 2.95
CM05 D u .. i Op A mp Camp. SM V 3.95
CM05 Trl oe A mp Camp. 10MV S.lS
CM05 Q u..d Op Am p Co m po 10M V 7.50
CM05 QU<ld oe A m p Compo 10MV 7.:iO
Voltage Co nv e rte r 2.95
Wa veform Gene ra tor 4.95
Monolithic L o ga rit hmi c A mp 21.60
50P p m Ban d - G AP V ol t Ref. D io d e 2.50
Volt Ref/ Indicator 2.9!l
Vo lt R e f/ Indi ca t or 2.95

.39

.39

.39

.39

.39

.75

.39

.39
1.39
1.95
.79
. 19

1."
.99

6.9S
1.29
1.29

6.85
' .50
.."
4.95
.79

1.39
2.4'3

35.80
1.19
2.19

36.80
.99
.J5

L"
L"
.99
.45

1.00
1.95
1.15
L75
.90

2.49
LI S
1.75
3.95
1."
1."
1.35
1.35
1.35
1.15
L15
1.15
s.ss
.99
.65

J."
1.30
1.<0
1.75
1."
1.15
6."

.99
1.35
1.35
1.35

Par t No.
70451P I
704SEV/Kit*
7106CPL
ll06 E V/ Klt*
1l07CPL
7l01E V/ K it *
7116CP L
11l7CP L
72011D R
7205IPG
7205te:V / K it *
72Q6C J PE
7206CEV /Klt*
7207A IPO
7201A E V/ K it *
720SIP l
7209IPA
72151PG
1215EV/Klt *
7216A IJI
7216C IJ I
1216DIP I
7217lJ l
1218CIJ I
1224IP L
7226AIJL
n 26A E V / K U*
12'40IJE
12421JA
72S0lJE
7260IJ E
15MIPA
1Y.J6 IPO
1611BCPA
7612BC PA
nll BC P A
7631CCPE
7641C CPD
1642C C P D
7660CPA
8OJ8CCP D
8048CCPE
8069C CQ
&211CPA
&212CPA

L HOOO2C N
L Ml OCLH
L MllCLH
LHoo70-0 H
TL 071C P
T L072CP
TL 014C N
LH0082C D
T L082C P
T L084CN
LH OO9o'CD
LM300 H
LMJ01CN
L M302H
LM304 H
L M30SH
L M307C N
LM30BCN
L M309H
L M309K
L M31QCN
L M311/ C N
LM312 H
LM 317MP
L M317T
LM317K
LM318CN
L M319N
L M320K -5
L MJ2QK ·12
L M320K-15
L M320T·5
L M320T ·12
L M320T-15
L MJ23K
L M324N
LMJ:29D Z
L M33I N
L M3J4Z
L M33$Z
LM)J6Z
LM33 7T
L M337M P
L M3-38 K
L M339N
LM34(JK-$
L M340K-12
LMJ4QK ·15

14COO
74C02
74CG4
74C08
74C10
74C14
74C20
14C3O
74C42
14C48
74C73
74C 74
74Cas
14C86
14C89
74C90
74C93

.2-1

.15

.30

.c..,
1.15
1.30

50-10025-49
.15
.27
.32
.45
.90

1.26
1.45

PHONE
ORDERS

WELCOME
(415) 592·8097

50 p" . $ 1.95

50p". $ 1.95

50 pc,. $ 1.95

50p". $ 1.95

50 pc. . $1 .95

50p". $ 1.95

50p". $ 1.95
$1 0.95 ea.

1-24

.27

.30

.35

.49

.99
1.39
U 9

eJ);J , ,~~
... T O . ti o ,.,. ~ ., .. L.II:Ao a .

R L-2 . . $ .3 9 ea . o r 31$1. 0 0

SOLD ERTA I L
STANDA RD (TIN)

WIRE WRAP SOCKETS
(GOLD) LEV EL # 3
1·24 25-40} 50-100

.59 .~ .49

.69 .63 .58

. 79 .73 .67

.&5 .77 .70

.99 .90 .81
1.19 l. llI .99
1.4<) 1.35 1.23
1.39 1.26 1.14
1.69 1.53 1.38
2.19 1.99 1.79
2.29 2.09 1.89

10-Segmen t
Barg rap h Displ ays

(w ith O n -Be ar d Driver IC -ehip)

I I,'

14 pi n ST
16 pi n 5T
18 p in 5 T
24 p in ST
28 pin 5 T
36 p in 5T
40 p in 5 T

8pl nWW
10pinWW
14plOWW
16p lnWW
18plnWW
lOp in WW
21 p ln WW
24 p in WW
28 pIn WW
]6p,n W W
40p inWW

•

s tee . 2 01 L X 718"H X 3/16" 0
tlar Of oc t d>llUY mode eX1CH'nally Mi«.t.l bIoe by UMI .
Packages all llOd' tK k. ble for expanded dllPWl 'r'S. C41 n be
u~ to 10 arrays (100 !Hrgf' ph ~t,l. LED curreN
progr.~ f tQlT\ 2rnA 10 3OmA. Stlble interN ! volt •
'ef,~nc:eforfu" ,,* .nalog ll'lpUt.from 1.2 10 12V. Each LED
output of dnver Ie wilh extCH'na l le CKI . Size. 2 ··~ 7/8··x3 11 5" .

NSMJ914 Li~1r Funct ion 110 b_", led l ts .95
NSM39146 lin. l r Fun ction I&b_", gr..n / 4 red l 1.915
NSM3915 l o g_r1thmic f unctio n (10 tHI... redl 5.'5
NSMJ9151 Lo glri th mic Ful'\c. 1&grn ,/ 2 y.n.12 rd ,1 6.915
NSMJ916 YU·Mltl r f un ctIon 110 b.ra redl 5,915
NSM391A YU,Mltl r FUM . (1II rn .12 YI U.12 rd.I e 95

.J1

.41...

.48

.".90
1.26
1.45

50-100
.35

.".49

.53

.15
1.00
1."
U 9

10 O hm 12 O hm 15 Ohm 18 O hm 22 O hm
21 O hm 33 O hm J9 Oh m 41 0 h m 56 Ohm

68 Ohm 82 O hm 100 Ohm 120 O hm 150 Ohm
180 O hm 2:i'O O hm 2XJ O hm 330 O hm .»o Ohm

41(1 O hm !:J60 O hm 680 O h m 8 20 O h m I K

1.2K 1.5K 1.8K 2.2K U K

J. 3K 3.9 K 4. /K !I,6K f.,.8K
8.2K 10K 12K 15K 18K

12K 2/ K 33K JCJ K 41K
56K 68K 82K lOOK 120K

lS0K 180K :?1OK 2JOK 3JOK
390K 410K !>6OK 680K 820K

1M 1.2M 1.5M l.8M 2.2M
2.1 M 3.JM 3.9M .. 1M !I.6M

Includes Resistor As5tS. ' ·7 (350 pes.)

.17 .16 .15

.20 .19 .18

.22 .21 .20

.29 .28 .21

.34 .32 .30

.37 .36 . 35

.38 .37 .36

.45 .44 .43

.60 .59 .se

.63 .62 .61

LOW PROFI L E
(TIN) SOCKETS

1-24 15-49 &1-100

1->1

. 39

.49

.54

.59

. 19
1.10
1.65
1.15

SOLDERTAIL (GOLD)
STAN DAR D

JaW.!lfc8
MAIL ORD/:R I:L ECTlW NIO ' - WORLDW IDE

1355 SHOREWAY ROAD, BELMONT . CA 94002
PRICES SUBJECT TO CHANG E

ASST. 4 Sea.

ASST. 7 5ea.

ASST. 8R

ASST. 2 Sea.

ASST. 5 5ea.

A SST. 6 5 0.1.

ASS T. 1 S e a .

ASST. 3 Sea.

8 pi n LP
14 pin L P
16 pi n LP
18 pin L P
20 pi n LP
22 pin LP
24 pi n L P
28 p in L P
36 pin L P
40 p in L P

8 p in 5G
14 pin 5G
16 pi n 5G
18 p in SG
24 pi n 5G
28 p in 5 G
J6 pin 5G
40 pin 5G

4-Digit 16 Segment
A lp henume ric Inte lligent

Display w it h
Me m ory , Recorder , Dr iver

[ rlclltack.bk . 4chOlr.etCH' p;lckage. High con 
tr u t. 16Om,I h igh , m.g nified monolit hic
chOlr.C lers . 64 ChOIract e ' ASCII fOf~I. BUllt·in
1TI«nOrV. dec:ocMr. n'll.Iltiple~« . r'Id d' lYfK' DlrKt
KCf'SS to e .., h dig, t independently Ind n yn ·
CNonou~ly . Five volt Iogrc, TTL corr.,at ble . Fiw
volt~ $llpply only. lr'ldepeodent cu r.cr func ·
tion . SIZe l " L x 1·3116"'H x _275" 0 .

DL·141&AlpNlnum . ric Dj, pl l y $ 19.95 e • .

g..~..=~~r:~~~~~OdC DISPLAY lEDS ~'~D-=-C~i~hn; o~a~t~~~i~a l
Type Po la r ity H t Price Ty p e P ol ari ty H t Price
MAN 1 C .A. - red .210 2.95 O LG 5Q7 C.A.-green .500 1.25
M A N 2 !lx7 D . M.- rc d .300 4.95 DUO" c.c.v-rec .300 1.15
MA N 3 C .C. - red .125 .25 DU07 C .A.-red .300 1.25
MA N 52 C .A .-ljI ree n .300.99 DU28 C.C.-red .seo 1.4'3
MAN 54 c. c .e-ereen .300 .99 OL 741 C.A.-red .600 1.25
MAN 71 C.A.-rcd .300 .15 DU47 C. A. -red .600 1.49
MA N 72 C. A .- re d .300 .15 OL 750 c.c.c-rec .600 1.49
MAN 74 c. c. c-rec .300 1.25 D L0847 C.A.- or an IjlC .800 1.49
MA N 82 C .A .- y c llo w .300 .49 O L0850 C.C. -orangc .800 1.4~

MAN l4 c .c .s-veucw .300 .99 DU3B C.C. - red .llO.35
MAN 3620 C. A .- oran gc .300 .49 FN D3S8 C.C . t I .357 .99
MAN 3630 c .Ac-crenae ± 1.300 .99 F N DJ5 7 C. C. .357 .7!l
MAN 3640 c.c.e-c rens e .XKl .99 F N0500 C .C. (FND503) .500 .99
MAN 4610 c .Ac-orenae .400 .99 FN D507 C .A . (FN C5 10) .500 .99
MA N 6610 C.A.-ora nge - D D.56O .99 HD 5P-3401 C.A.-red .800 1.50
MAN 6630 C.A.-ora ngc ! 1.560 .99 H OS P ·3(()3 C .C. -rcd .800 1.50
MA N 66«l C.C .-ora nge -C O .56O .99 H D S P-3406 C.C. red .! l .800 1.50
MAN 66!lO c .c. e-c ranae s 1.560 .99 5OI2·17S1 C.A.,R .H .D . -red .430 1.25
MAN 6660 c.Ao-oranse .S60 .99 5082-716Q C .C .• R.H. D. -red .430 1.25
MAN 6710 C.A.-rc d - CD .560 .99 5ll12·13OO 4x7 Num e ric(RHD ).600 22.00
M A N 6140 C .C. - red - D O .560 .99 5062·1302 4x7Nume rlc( LH D ).600 22.00
MAN 67S0 c. cc--rec s 1 .560 .99 5012·7.]4Q 4x7 Hxdc l.{0-9/A-F ) .6OO 22.50
o L 0 304 C.C.-ora nge .300 1.25 4N28 Photo x ststc ropto- tsor. .69
DLO J07 C. A .- or a ng e .300 1.25 Ll T -1 Ph o to Xsistor on tc- tsct . .69
D LGSOQ C .C .-gre e n .500 1.25 MOC3010 Opt ica lly rsc t.rr tac ort ve r 1.25

$ 10. 0 0 M in . Order - U .S. Fund s Only Spec S he ets _ 25«
C alif. Reside nts Ad d 6 % Sa les T a x Se nd 86¢ Postage for you r
Posta ge - A d d 5 % p lus$ l lnsurance F RE E 1982 J A ME CO C ATALO G

~~~

9/8 1

==- DISC RETE LEOS~_.""IT"'1",diG..en

X C5~ R .200" red 5!S1 MV 50 .GaS" red 6/$1 Di ffused Bt-Cotcr LEO

~g;~~ :: ::~~~~~w :~~ ~~:~ :~~: : ~~~cn ;~~ Part No. 1 -9 9 lQQ+
XC556C .too" cle ar 4/$ 1 X C209V . 125" yel lo w 4/$ 1 X C 549 1 . 79 .6 9
X C22R .too" red 5/$ 1 XC52'6R .1&5" re d !I/$I
XC21G .too" g ree n 4/$ 1 X CS26G .i ss -: s te en 4/$ 1
X C22Y .200" y e l low 4/$1 X C52'6Y .I8S" venc w 4/$ 1
MV 10B . 110" re d 4/$ 1 X C!l26C .185" ctear 4/$ 1

•
J.15
J. 15
US
1.4!1
1.35
1.35
./9

2.95
J .15
2.75
3,49
3.49
2.95

19.95
10.95
10.95
1255
12.95
5.95,."
9.95
9.95
3.;5

~"
3./5
3.95
1.391.2,
1."
.59

J.50

.19

.ss

.n

.ss

.as

.n

.es

.n
1.15
2.19
1."
4.9S
1.39
.99
.n
.19
. 19

1049
. 19

2.15
.79

2.49
2."
1.15
1.15
.n
.n
.es
.".es
.as

1.49
1."
1.15
.99

1."
.79

1."
J."
J.".".".ss
."1.49

1.49

us
U S
1.15
1.15
1.19
1.19
1.49
1.49
1.49
1.49
1.-49
2."
1.19
1.19
1.19
.99
.99
.as
.ss
.ss
.ss

1.95
.es
.es
.ss
.ss

1.15
1.29
1.29
.ss
.ss
.ss
.ss

1."
1.".es
.ss

2.49
2.49
2.49
1.95
1.95

2.4'3
. 75

."
~"1.39
1.2')
1.49
J."
2.9~

1.49
1.19
.n

1.2')
1.19
1.19
US
2. 19

IJ.')!)
2. 19
2.49

. J;

I."I."
14.9S
14.9'S
14.9$
1l.9'S.."
13.9S
:i'.49
1."

CD 40'18
CD<""
C 04SQl
C O<""
C04SI0
CQ4S11
C04512
C04514
CD4~15

CD4511;,
C 04S 18
C04519
CD< 520
CO<""
C 04S28
CD4 !12'j
CD4 !)4)
CD456 :i'
CO<""
C04S&3
CD4584
C 04 123
CD4/'}4
MC l4409
MCl 4410
MC l4411
MC14412
MCI 4419
MCI 443J
MCI4~l!

MC 14!)41

145243
745244
745251
14S253
145251
745~

145260
745280
745287
145 2e8
745 313
745374
1453&1
745471
745412
145 413
745 414
14S4l!l
745!110
745 !1ll
745572
745 !113
745 '}40
745941

S N 741!56N
SN14 1S7N
S N 14160N
S N 74161N
SN74162N
S N74163N
S N 74164N
SN 1416SN
S N14166N
SN1 4161N
S N 74170N
SN141 nN
S N74173N
S N 74174N
S N 7417!lN
S N1411'6N
SN74 171N
S N741i'9N
SN7 4180N
S N7411lN
SN 74182N
S N141$4N
S N74185N
S N74190N
SN 74191N
S N74192N
S N 74193N
SN74 194N
S N14195N
SN74 196N
S N74197N
SN74198 N
SN 74199N
SN1 422IN
S N74251N
S N7421'6N
S N14279N
SN 74283N
SN 74284N
SN74285N
S N1436SN
S N74)66N
SN74367N
S N74J61N
SN74J90 N
SN 74393N

CAJ089N
CA J096N
CA3 DOH
C A3140H
C A3160H
CA3401N
C A 3e.ooN

74L5192
74L5 193
74L 5 194
74LSl95
74LS 197
74L522 1
14 LS 240
14L S241
74LS242
14LS243
74L 5U.
14L5 245
74L5241
14LS248
H L5249
14L 5251
74LS 253
14LS 251
74L S258
74L S260
74L 5266
74l.S2 73
74L5279
74L5 2!3
74L5290
74LS 293
74LS298
74L5J:S2
74L53SJ
74LS365
74L S366
14L 5367
74L S368
14LS373
74L5314
74L53 75
74L5386
14LS l93
74L5J99
74LS670
81LS95
81L597

7400
S N 14nN .29
S N741JN .15
SN7414N .35
SN1475N .49
SN7·4}6N .J!!
SN7"19N 5.00
SN7480N .!IO
S NIU2N .99
SN7483 N .69
SN741!)N .89
SN7486N .35
SNl489N 1.15
SN7 490N .49
SN149 1N .59
SN7492N .4 5
SN749 JN .45
S Nl-49<tN .69
SN 14~N .69
SN 74%N .69
S N7497N 3.00
SN 74100N 1.49
SN7-H04N .89
SN74105N .89
S N 14101N .35
5 N 741Q9N .39
S N1 4116 N 1.9!l
S N 74121N .39
S N 74122N .5S
SN 74123N .59
SN74125N .49
S N 74126N .49
SN74 132N .zs
SN74 13lSN . ~

S N74141N .99
SN74142N 3.25
S N 74143N 3•..-J
SN74 144N .1.49
SN74 145N .79
S N 74147N 1.95
S N 74143N 1.29
S N 74150N 1.25
S N74151N .69
SN74 152N .69
SN74 1~N .79
SN74 1S4N 1.25
SN 74155N .79

74S

CD4041 1.49
C D4Qol1 .99
CD4043 .s<J
C 04O« .89
CD4Wj 1.19
C04QolI 2.SO
CD4~ US
CD4G49 .49
CD4 O!>O .6!1
CD4O!>I 1.19
CD4O'l2 I.IfJ
CD40!>3 1.19
CD4O'.l6 1.9S
CQ40!)9 9.~

CD4060 1.49
C04Q66 . ~

CD4Q68 .39
C04069 .4!1
CD4010 .SS
C D4071 .49
CD4011 .49
CD407J .39
CD401S . 39
C0407fi 1.39
C04011 .5!1
C04081 .39
C04Q82 .39
CD40'B .99

CD-CMOS

745124 3.95
745131 .55
745134 .69
145135 , 1.19
14S136 U S
745B8 1.35
745139 US
74S140 .79
145151 1.35
145153 l.3!1
145157 1.35
145158 1.35
145160 2.'35
145174 1.59
745175 l.S9
7451U 2.95
745194 1.'35
74S195 1.%
745 196 1.95
7450240 2_95
145241 2.1jS
745242 125

74LS
74L S92 .15
74LS93 . 75
74LS95 .'39
74L596 L IS
74L S107 .45
74LS I09 .45
74L S 1l2 .45
14LS1l3 .49
74LS 1l4 .49
74L Sl22 .89
74LS123 1.25
74LS l25 .59
74L S l26 .59
74L5IJ2 .99
74L SlJ3 .89
14L S I36 .49
74L S l38 .89
74L51J9 .69
74L S 151 .89
14LS1 53 .89
14L S 1S4 1.75
14LS1 55 .89
14L S I56 .89
74L S1!17 .89
74L 51sa .89
74L516O 1.15
74L S161 1.15
74L SI62 1.15
74L 5163 US
14L S l64 1.15
74L S165 1.15
74L 5 168 1.19
74L5169 U9
74L 5 170 1.95
14LS l73 .99
74 L5174 .99
74LS 175 .99
74L S 181 2.95
74L 5190 1.25
74LS 191 1.25

CA-L1NEAR
CA3060N 3.~

CAJOEOH 1.25
CA3ll1lN 2.00
C A J0B2N 2.00
C A 3ll13N 1.60
C A lWiN .a'J

145 00 ,45
74502 A S
74503 .45
74S04 .55
74505 .55
74508 .50
74509 .50
14510 .45
74511 AS
745 15 .45
74520 .45
74522 .45
74530 .45
74S 32 .55
74538 1.25
745-40 .50
74551 .45
74564 .50
74565 .50
74514 .75
74586 . 79
745112 .79
14S113 . 19
145114 .79

C04Cf.() .39
CD4001 .39
C04002 .3ft
C040C6 1.19
C04001 .2!l
C04lX1.; .49
C04010 .49
CD40 11 .39
C0401:i' .2!l
C04013 .4'}
CD4 014 1.39
CD40 1S 1.19
C04016 .59
C D4017 1.19
C D4018 .99
C04019 .49
C04Q20 1.19
C04O:i'I 1.39
CD4021 1.19
C04023 .29
C D4024 .79
CD4 Q2S .23
CD4Q::i'6 V ' S
C04027 .69
CD4 Q28 .89
CD4 029 1.49
C04030 .49
C D4034 3.49
C 04QJ5 .99
C D4040 1.4'3

SN7 400N .25
SN7401N .20
S N 70402N .25
S N740JN .25
S N 7404N .25
SN 74O!1N .29
SN 7406N .35
SN7407N .35
S N740CN .29
S Nl 409N .29
S N 7410N .25
S N 7411N .29
S N7412N .35
SN].H 3N .40
SNloU4N .69
SN74 16N .29
S N 1411N .29
S N 7420N .25
S N 7421N .29
SN74 22N .45
SN 742JN .29
SN 742SN .29
S N1.(26N .29
SN7427N .25
SN'''18N .49
SN74),) N .25
SN7412 N .29
S N 7437N .25
S N 1438N .40
S N 70 9N .25
SN7W)N .20
SN74<41N .89
S N l 4-42N .59
S N140 N l.lO
SNl444N 1.10
SN7 44SN .89
SN1~N .79
S N7404 7N .69
SN 7448N .19
SN7 450N .20
SN 14SIN .20
S N745lN .20
SN74~N .20
SN 7459A .25
S N 7-460N .20
SN 7470N .29

CA30 10H .99
CAJ013H 2.15
CAJ023t-t 3.~

CAJ035H 2.49
CAJ039H 1.35
CA3()46f'l 1.30
CA 3OS9N 3.25

14L500 .29
74LS0 1 .29
74LS02 .29
74L50.l .29
74L SOl .35
14L 5m .35
74L S08 .35
14LS09 .35
74LS 10 .35
14LS ll .39
14L51 2 .35
74L513 .59
74LS14 .99
74L515 .35
14L520 .35
74LS21 .35
74L S22 .as
74L526 .35
74LS 27 .35
74LS21 .35
14L SJO .35
14L 5 32 .35
14L5lJ ,59
74LS17 .45
14L538 .39
14L540 .35
14L S42 .89
74L S47 .19
74L S48 US
14LS49 1.15
14LSSl .35
14L5 S4 .35
14L SSS .35
74L51J .45
74L5 14 .4S
74L575 .59
74L SJ6 .4S
74L S78 .49
74L Sl3 .89
14L 5as 1.25
74LS86 .49
74L5 90 .69
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the variations originally induced by
Vee·

The AC ground is generated by a re
sistor divider-network, R73 and R74,
and applied to op-arnp IC9-b. The
ground is coupl ed closely to Vee by
capacitor C3 I. Integrated circuit IC9 is
a 5532 dual op-amp, used because of its
high drive -current and its high slew
rate ; it reduces voltage variations much
better than a voltage-regulator Ie.

You should note that there is a pos
sibility for confusing the input and out
put grounds. The input should be
grounded to "AC ground." This pro
vides minimum noise and is most con
sistent with the rest of the circuit. If the
output is used to drive another ampli
fier or other electronic device, care
must be taken because AC ground is
the output of an op-amp, and only
about 30 rnA can be drawn from this
supply.

Because of this situation, direct con
nection to a speaker is made to the
negative supply, VEE, which is IO volts
below AC ground. The loudspeaker
ground must remain isolated from the
AC ground or the supply will short out!
(This will cause no damage , but will re
sult in silence. The 5532 is fully pro
tected against such abuse.)

The last circuit we will discuss is the
one for clocking the bucket brigades.
The NE556-I (IC lO) is a dual 555 timer
configured in the astable (oscillator)
mode. The clock signal for the main de
lay-line (lC3, IC4, and IC5) is produced
by ICIO-a and the clock signal for the
feedback delay-line (lC8) is produced
by lelO-b. The frequencies are deter
mined by the values of capacitor C32
for IClO-a and C33 for ICIO-b, and by
the current available to charge them .

Instead of using resistors to develop
charge-current, transistors Q7 and Q8
provide the currents directl y. These
currents are adjusted by potentiometers
R64 ( FEE DBACK DELAY) and R66 (DE
LAY). The outputs of the 556 are applied
to IC II, a dual-D flip flop. The flip-flop
converts the pulse outputs from the 556
to square wave s of one-half the original
frequenc y. The availability of both Q
and Q outputs provides the out-of
phase square wave clock-signals needed
for the bucket-brigade device s.

Now that you know how the Analog
Reverberation Unit work s, you prob
ably want to know how to build one.
We'll show you when we continue this
art icle next month. R-E

1~1 OFT ell 525 .00
_15\ ~a-I 550.00

7464 .30 74155 . 50
7465 .30 74156 .6 4
7470 .49 74157 .60
]412 . 32 74158 . 75
7474 . 18 74160 .7 0
7475 .49 74161 .] 9
1576 . 49 14162 . 85
7400 . 35 74163 . 85
1482 . 25 14164 .85
7483 .85 ]4166 .85
1485 . 50 141701.50
74e6 .42 ]4173 1.25
7489 1. 75 ]4174 1.05
7490 . &9 ]4175 . 85
]491 .64 14116 .]0
]492 .59 74177 .70
7493 .35 74180 . 35
7494 .59 14181 1. 85
7495 . 35 74182 . 35
7496 .35 14189 .50
74105 .48 74190 1.15
14101 .35 74191 1. Hi
74121 .35 14192 .50
74122 .39 74193 . 19
74123.39 74194 . 85
14125 . 50 74195 .69
]4 12E . 50 74196 .80
74132 . 75 ]419] .1 5
74141 . 35 74198 1.40
14145 .50 74199 l. 25
]4148 1.25 745200 3.75
]4150 1. 35 74279 .6 5
74151 .50
74153 .3 5
741541.45

2,08 sx O'io.l 45Cns 5'; .50
:;:71 5 l Ei'; EP!O'I ( 3\' ) 7 .50

.?C8QA C'tJ i.50

isoza ''= J .79

5316 .iUa....~ clock 3.J5
, 010 Q.le:mr ctccx s 'A
21 02 1024 :<:l. seeeac N\.'! •9~

5261 1024 t:i~ ~:'n . ~"l • 95
82523 256 ~t. :>fC>l 3. ~5

7.15200 256 l:it v~ e-seace ] . i5
F? 3410 256 b:l.t R.\."I bf -pcl, .35

2510 dual lOObJ.t st:lt.S.R•• 75
2511 6:al 200bit sut S.il.••75
2522 dual 132b:l.t .:>t.l.t S. il.• . 75
2532 qo..:..1d ao bi':: Stat S.R • . i5
3·)13 !. 'J =~ b.1.'::d':,ni 3C:C'.:.l .:'5
5016 500/,12 bL~ d'J'r.. . 75

80J8 :trIct..ia1c;ene.rat:Cr 3.79

T!'L - 7400

~ CIJCUrI'S 10\ CFF at S25 . 00
15\ err CN S50.00

30lN-8 $ .25 7411i-8 .s:
30r.1-8 .32 74L"f-14 . 29
309H 1. 05 74~1-8 . 25
31Ui- 8 .2 9 131CN-U 2 . 50
31&1-8 1.45 1414..'1-14 . 35
324tl-14 . 95 1456N-8 1.29
33~1-14 . 29 1458t1-8 .6 5
316tr-8 .30 14 9~1-14 . 89
38lr l-14 1.09 180CN-16 2 . 40
3a~l-8 .4 5 2208S-8 . •79
38&"-8 .89 220*8 .7 9
387»-8 .89 304~14 1.29
555tr-8 .4 5 308L~16 1.25
556N-14 •79 3oa~16 1. 25
56ON-16 2 .95 J90CN-14 . 45
565l-:- 14 . 95 7515C1!'I- 8 . 35
567»- 8 1. 09 7545ett- 8 . 35
703U-8 . 49 7545~l-8 .3 5
723N-14 .39 754 9W - 14 . 75
733a . 45 7S4 9~- 14 . 89

',ocna ~."IMvR5

7805 +SV $1.19 7905 - SV $1.19
7808 +6V 1 .19 791 2 - l2V 1.19
7812 +l2V 1.19 7915 - 15V 1.19
7815 +15'1 1.19
7824 +24V 1.19

I:.V\R CIR:UI'I'S

XR.32al-14 s . 95 XRn3~-14 1.19
XR22CL'l -Hi .95 :o:P.420~1-16 1.95
XR220:r-1-16 . 95 XR421~;"'H . 95
XR2206~<-16 4 .50 XR4558:':-a .55
;'JU207'!l'-14 3. 49 XR4739:i-14 . 95
XR256~-16 2 . 49

1000
.11 p"
. 1Jp.
. 26f'd
. Al p"
.I OP.
. IDeo!

p ~ w 100
12. 00
15 . 00
29 . 00
45 .00
11.00
12 .00

'. ,... t bl ~_ _ . II .D•• ~tllI. . I\' C ... ' ISA. .IoN$l.lS f,r
S . ' " ' ''tI'~''''lI... ,. Us. c....... _ ~"H.o , A.oht, ... ~ 1 , .......
' Of' "l (C!ll .r kUl! LMU . Ot"", Co.oot , I ' 0'\ • S: .of .,. ,
t . UI . { I ll'...... .. I"fl, ••t s Ull 1111' t N,,,, __r SID.DO

~( "UUl~ ..... 1.1("ll \U.. ",I-. T OItDU~ -"0'1( 0 0 -, OffICIAl
rl!l( H~OMI,ILI.~

1:-n:R:-ATlO~.U HECTRO~ ICS 1 · ~I.I~lIn:D

435 FIRST ST, Solvang, C. . 9346 3
phonp 805 688 2747

DIPSWITCH - 10 sow
20 pi n DIP SPST

1-9 $2. 2De.
10-25 2.D5ea
25 - 1.95ea

SOnETS

low profile - so l dpr t.il

speaker at high levels, separate recti
fier s and filter capacitors are provided
for the main supply (Vee). This supply
is regulated by IC 12 to + 18 volts.

It was found that using split supplies
for the op-amps introduced excessive
noise- any variation in the positive
supply appeared at the outputs of the
op-amps along with the signal. To elimi
nate this prob lem, an art ificial "AC
ground" was created that closely tracks
Vcc - That art ificial AC-ground serves
two purposes. First, it is used as the
ground reference for the input signal.
Second , by connecting it to the "un
used" input of the op-arnps, it cancels

ons - " 000 10\ CFF 00 $2 5. 00
15' Cf"F Ql $50. 00

'000 $.15 4020 1.14 4050 ...
'001 ·39 4021 .ss 4051 1. 15
' 002 . 21 4022 .ss '066 . 79
'006 .ss 4023 . 30 4069 .39
.007 .J' 4024 ." 4011 . 29
' 006 .ss 4025 .22 4012 .39
'00' .ss 4027 . 59 4073 . 39
4010 . 45 4028 .8' 4078 . 39
4011 . 45 .030 ... 4081 . 39
4012 .21 4035 .ss 4082 .30
40\3 .59 4040 1.1 5 4518 1. 25
4014 .ss 404\ 1.20 4528 1. &0
4015 .ss 4042 .ss 4585 1. 50
4016 .64 4043 . 85 '901 . 59
4017 1.08 40461.69
4018 .ss 4049 ...

.. 10- 100- 1000-
B pi n S.2 0 . 1~d .16u .14u
14pin . 11 .21pa . 19Pd .16p a
16pfn . 16 .22u . 20u .17pa
lP pin .31 .28u . 2 6~a

14 pin .41 .4Oea .3~a

28 pin . 11 . S2~• .Seed
40 pin ... •62u .soe•

• w )le..... ,

WIR E WR AI'
..-',* , hU .......n~~.
u" , In . n .lo
-

10 - iOO-..
14 p.n . 5 ') . 5 ::: ...
16 pb . • 0 . 57 .51

~ture dif~.ae:!

. 125"d X .2 1"1
pk-lO ?k -25 100- 1000-

RED $1 .00 2.25 .OS- .078ea
C1DoR 1. 10 2.50 . OS- . 08Sed
~t 1.40 3. 2, .11-. .10-
~~ 1.40 3.25 .iled .IDea

LED~U/llTi NG CLIP & RING
For .20" (J ul"lbol LEO
pt.-I O Pk-t, pt.-lClO 1000-
S1.25 2 .75 7.00 . 0 Geoa

=jlr.i:lo d.i!fusl!d .20 "d x .34"1
plt-l0 pk-25 100- 1000-

i'!:D S1. 00 2.25 . 08ea . 078ea
CUAA 1.10 2.50 . 09 .085
"liHrr:E 1.10 2.50 . 09 .0 85
~ 1. 40 3 . 25 .11 . 10
~t 1. 40 3. 25 . 11 .10

Tn-S tate (ct\.l.nqe !ran red to qnoen
by r~si..ng' po1anty)

1- 10- 100-
.9561. .7!:6S .6Sea

_tp s;..TIC-:tS

OIPSWITCH - 8 sow
16 pin DIP SPST

1- 9 $2. 1De'
10- 24 1. 95ea
25- 1.85ea

TRANSISTORS
1' ,1 rl · 10 pl w25

rOw')l ' ll" j 1. 7'J. 1 . [,0; 3. '25
TO· q::, IW', . 11') 1. is ~. OO

TOwlP 'jT" tl . J'> 3.S 0 R.OO
TO- 'i 'lr fj . 'is 'i.00 11. ]'i
TO-97 ~f"; . l'i 1.6 'i 3 .1'i
TO- 97 fl',r- . 2'i 1. 65 3 . 25

nrcees
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!:ILCm:U'TIC U'J'x:I"!'Cr'S
ndia.l 1e.3ds

1- 10- 100-
. 15 .12 .10
.18 .15 . 11
•18 .15 . 13
.15 .13 . 12
. 18 . 15 .13
.17 .14 .12
.18 .16 . 14
. 15 .13 .il
. 18 .16 .14
. 25 . 22 .2 0
. 33 .2 8 . 25
.85 . 80 . 75

tf' SA06
2tlln2A
'2142222A
'2lt)OSJ
'2/l1J904
'2'0 906

PCJoi!:Rst:PPt.YK-~ .

~. .

OlPSW ITCH - 4 sw
6 pi n DIP SPST

1-9 Sl .65ea
10-24 1.55ea
25- 1.4gea

SOL...'"D STAn: &."ZZER _ w~, I

6V _ _~ •._!rr-;-

( ope r atps fr(llll 4Y - 9Y)

u 10· l00w
$1.35 1. 1ee. l.00u

..~v • • 11 V. '1 ~V

A r . i ;htlNl-po_r ,...w1 ,. "1
• 11 ~VIHV CT u ... &for ) -
1.IoHOT . ..... l 'Ul UOT .." .. Iuon
t o ,. " pply tn. .bo•• Y<llt . i •• •
" .. .. t u n k p .o".d.d f or . ~y

' Alt'fS 1I0C:U"CCO
Tu .. ,. ror_ . 29'\cr 1 a.~

' r ..,,, l . t o ...

~d;:':::
C. " . c H o r laaa ,, !
C.op,UI\ O[ ~aa f
1 .. . " .C H Or. la" r

$17 .5eo."
10- 16.00ea
25- lS.ooea.

.....'uppl..:1q

100- : :>01-
L~306" 15 /$1 . 00 . 0Se-a . :;4u
1-~4001 12IS1.00 . 07 . 06
L'l4007 : O/ S1. 00 . 11 . 10
ll;.4148

(L~141l5/$1.00 .05 .04
Geman.i""

dicdes 12/ S1. 00 .0 7 .06

wr_
2 .~/3SOV

... ~I3SV
Itrn!Il6V
1Crnf/160....
2Cm!/ 5OV
47::1f/3S.....
8cmt / 4OV
10!hf/ 25V
22Cr::f135V
47Cm:f/:::SV
!.OOC'.r!l!/1 6V

B=zEI.SWITH n LT<'..RS
SM ?""ln B£:!:IS of b1l1ck ;:e l y
c.u1::cn.!lte U1er.:q> laStlc resan.
Red slide-ln filter. Pra'/ideS
a ttrxt.lve ~in..:.sh for sta.-:cl.:l.."'t!
piLril!l cce-cce and displays.
;.;0 . 140-2 S2 . 1Oe.t

cce-cce 1.125: X 2.375"
{up to .0 62" thick rAJ'WllJ
V:l.~ area 2" X . 812"

se. 140-3 $2 .5ON.
cu t-out 1.156" X 3.J75"
(up to .125" :luck panel)

Y:lCW1.lYl4rM. J" X . 812"
:-P. 140 - 04 $2,85M.

cu t ou t 1.160· X 4.375"
(I.:;> to .125" tluc.k. pilr.e l J
V1~ ar_ 4" x . 812"

P'JLttsn::R CAPACInJR !CI':'
5 e.l of eccve 514.95

~1; ~'l. C\fJC..-:C~

lCO'I =Ie\
PK-10 PK-l00 t--------:;:;s:;:rn:;;:---------~~~.:::~~~~=-...::.~

.95 6.50

.95 7.50

.95 7. 50

. 95 7. 50

.95 7.5 0

.95 7 .50

.95 7.50

.95 7. 50

.95 7.50
1.00 10.06
1.15 10.50
1.3 0 12.00
1.75 13.50
2 .15 14 . 00
2.55 10 . 00
2.75 25 . 00
3.50 30.00

co ntinue d fro m page 48

ANALOG REVERB

might b e the case if bipolar transistors
were used), and this configuration
serves to split the power dissipation be
tween the tran sistors and increases the
transconductance (gain).

The power supplies for this unit are
somewhat unusual. A separate supply
is used for the power amplifier. This 25
volt sup ply (VA) is formed by 03, 04,
and C29 in a simple full-wave rectified
unregulated supply. Since this voltage
may drop conside rably when driving a

£A.
. 00l uf S.15
. 0015uf . 15
.OO22uf . 15
.0 033uf .15
. 0047uf .1 5
.OO68uf .15
.Oluf . 15
. 015uf .15
.022ut . 15
. 033ut S.20
. 047ut .20
. 068ut .25
. 1ut .30
. 15uf .35
. 22 ut . 40
.33uf .4 5
.47 ut .50

a:.~'1I': ::lISC C\P;cI!Cr: sc.
Ip~ 47pt 22Op! . X';7~

~p~ ~ E-;:! 27 0pf . :!l.():o.!
7p f ~t;! 39ot; t . C15N'
lOp! E1::! 4iQs:: t . 0: 2:--':
13Ft : lXk:! ojOQo:: t .J3Ch:
22p ! 12r:?! . ('e1.-1 •.Js.r.=
27p! l~Cpi • OOl5.~ . l :'lt!
33p: ,",Cpt .oor-.!

Ip:: to .OSCmf
:J. tk-lO ;:k-l. J ':: 100C

S.20 .95 7. :::0 . 06o.l.

.L-!I5OV disc 1/2~d

$.25 1.25 9.50 .09c3.
. b-.f/ SOV 3/11)" .eq

S.25 1. 70 IS. CO .1 1ea

c:.PA".IC CAP.ACI':CR!aT
5eaofab:J"'."e 512.50

10 61 of a.tx::"i'e ~20.50

E1lCl'RX:('!'Ic o.P1CI'!CRS
axa.l 1....

1- io- 100-
W /5OV . 15 . 12 . 10
2.~125V . 15 . 12 .11
2. 2rnf / 5OV .15 .12 .11
3. ht'/ 5OV .16 .13 .11
4.7m!/63V .1. .13 .11
1Cknt'/3SV . 1. .13 .11
1cmt /5OV .17 .14 .11
1C1r'.f1l5OV •18 .1 • .14
22:!1t/16V .17 .13 .12
2~/5OV .ra .14 . 13
2Snf12SV .:'8 .14 . 12
3cmt/2SV .18 .14 .12
3hf/25V .18 . 16 .D

(/) 47'r:'Lf/ 35'v' .18 .16 .13
o 10Q':\f!lOV .10 . 1• •14

Z 10Crn.f/ 16V .20 .18 .16
10CtniIJ,v . 22 . :'9 . 1:'

0 lSCr.\t /25V . 23 . :;:0 .18
a: 22Ckr.f/1W .25 .ci .19

I- 22lh!125V . 2; .22 .2 0

o 33~/lW . 29 ." .22
4,Crr\t/1W .3 0 .25 .22

W 4';'tr.\!135V .J< . 29 .26
...J 5ocmfll5V . 29 .24 .22
W l 00lhfll6V .'0 .as . 80

6 l00Crn! /3SV .95 .s0 . 85
220Cr:lt/ 16V 1.25 1.13 . 05

0 220~/"rJV :.35 1.10 .co
« 4iOfX'lfll6v 1.35 1.25 . ~O

a: 47CCbf/5 OV- 1. ';5 1.30 .15
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HOCKEY HANDBAl lPART " 57456

.. - - ., t
- It - I.'.. ~--

CUBO CLOCK CASES

All brand new top quality
plastic cases. originally de
signed forCubo clocks. Case
comes with top and bottom
cover withadetachable fron t
red filter for LED readouts.
This can be used for many
projectssuchasLEO CLOCK,
VU METER. LIG HT BOX.FREQ.
COUNTER. ETC.
3 Attractive Colors
(white, limegreenororange)

BUY 3 FOR ONLY $2.50

MULTI-FINS HEAT SINK

TV GAME BOARD
PLAYS4GAME S: TENN IS; HOCKEY;HANDBALL

ANDJAI-ALAI.
All boardscompletewithallparisready10play.Requires
6Csizebatteries and asmall speakerforsound effects.
The boards weresurplusfrom afamous gamemanufac
turer. They will play on all USstandard black and white
or color TVsets.
Regular price forthese games were$39.50each

OUR PRICE ONLY $6.50 EACH
TENN IS JAI-AlAI

Ideal for high power output.
t Holes pred rilled for 1 to 3
~\ transistor.Made ofaluminum

3" with tenradiating fins.

i 2 FOR $4.50
......---4··-

MARK IV KIT $31.50

$41.50 EACH KIT

Allfunclionssame asMark IVbut this iswithheavyduty
aluminumfrontplateandcase.Canbeeasilyslot intothe
front panelofyourauto.truck orboat.Operateson12VDC.

~ MARK V 15 STEPS
rfj.r LED POWER OUTPUT

INDICATOR KIT

MARK IV 15 STEPS
LED POWER LEVEL

INDICATOR KIT
This new stereo level indicator kit consists of 36 4
color LED (15 per channel) to indicate the sound
level output of youramplifier from - 36dB ,." + 3dB.
Comes with a well·designed silk screen printedplas
tic panel and has a selector switch to allow floating
or gradual output indicating. Power supply is 6~
12V D.C. with THG on board input sensitivity con
trois. This unit can work with any amplifier from lW
to 2OOW!
Kit includes 70 pes. driver transistors, 38 pes.
matched 4·color LED, all other electronic cornpon
ents, PC board and front panel.

TA·l000 KIT
$51.95
Power

tr~nlformer
$18.00 IIC~

e....._~____ e ._

Uses UA723 I.C. and 2N3055 power transistor as
regu lator. Output voltages can beadjusted from o.-:30V
ataninternal resistanceof less than 0.005ohm;ripple
and noiseless than I MV; with builton boardLED and
audibleoverload indicator.Kitcomes with P.C. board;all
electronic components, transformer; connectors;2 panel
meters for voltage and amp; a professional look metal
cabinet andinstructions.

Model TR-88A 0--15V D.C. 3 amp
Model TR-88B ll-30V D.C. 2 amp

$59.50~
perkil ~

l00W CLASS A
POWER AMP KIT

Dynamic Bias Class "A" circuit design makes this
unit unique in its class. Crystal clear, 100 watts
power output will satisfy themost picky fans. A per
feet combination with the TA-l020 low T.I.M. ste
reo pre-amp,
Specif ications:
• Output power: 100W RM S inlo a-ohm

125W RM S into 4-ohm
• Frequency respcnse: 10Hz- 100 KHz
• T.H.D.: less than 0.008%
• SIN ratio: better than 80dB
• Input sensitivity: IV max.
• Power supply: ±40V @ 5 amp
• One channel

REGULATED VARIABLE
D.C. POWER SUPPLY K IT

...4 WHISTLE ACTIVATED
~ SWITCH BOARD
Allboardsarepre-assembledandtested.Your whistleto
its FET condensermicrophone from adistance.asfar as
30 feel away (sensitivity can be easily adjusted) will
turn theswitch on, then latched you whistle to it again
thenit turns off. Ideal for remote control toys. electrical
appl iance such aslights, coffeepots, TV, Hi-Fi, radioor
other projects. Unit works on 9V D.C.

• •_;: ' I t";: . Model 968
, • I $4.50 each

All units arebrand new
from Sanyo.
MODEL 115-B-405A
$35.00 EACH

FOR 'BOX' BUILDERS
Pre-Orilled PC Board $17.50
Tolriod Coils (Set of 4) $ 3.00
Multi TurnTrim-Pots 10Kohm $ 2.50
Trimmer Capaci tor 6-35pF $ 0.60
MC1358 $ 2.50 RC1458 $ 1.00
MC1 350 $ 2.00 LM380 $ 1.80
MC1330 $ 3.50 LM340T-15 $ 1.20

NE565 $ 2.00
We also have transformer, capacitors set, resistors
sel antenna transformer. Please call for price.

SANYO UHF
VARACTOR TUNER

For UHF CH 14,...83
Tuning voltage+ 1V + 28V/D.C. Input impedance75
OHM.I.F. band width7 16 MHZ. Noisefigure11.5 dB
MAX.Size 20/0" x 1'1," x W' . Supply voltage 15V D.C.
Sound I.F. = 58.0 MHZ. Video I.F. = 62.5 MHZ

NIC1200 112hrl ON SALE ~
NIC2400 24 hI $16.99 EA CH ........

};2'~ii5~
f l ..

5W AUDIO AMP KIT

~
"'J 2 LM 380 with Volume Control

HUm I Power Supty 6 18VDC
, ONLY $6.00EACH

~i 0.5" LED mill
ALARM CLOCK MODULE

ASSEMB LEO!NOT A KIT!
Features: • 4 digits 0.5" LED Displays· 12 hours
real time format • 24 hours alarm audio output
· 59 min. countdown tlmer s 10 min. snooze control.

ONLY$7.00 EACH
SPECtAL TRANSFORM ER
FOR CLOCK

$2.50

TWO IN ONE PANEL METER
D.C. VOLTAGE

......r AND AMP IN ONE
D.C. Volts reads 0-50

2'12" D.C. Amp reads 0-3

1 Metercasemade ofblackplastic
with a white scale plate and

=--' glass window.
.--3" #ST-680 $12.50 EACH

BUY 2 FOR
$4.99

NEW MARK III
9 Steps 4 Colors

LED VU
Stereo levet indicator kit with arc-shape display
panell !! 'This Mark II I LED level indicator is a new
design PC board with an arc-shape 4 colors LED dis
play (change color from red, yellow, green and the
peak output indicated by rose). The power range is
very large, from - 30dB to + 5dB. The Mark III in
dicator is applicable to 1 walt - 200 watts amplifier
operating vollage is 3V - 9V DCat max 400 MA. The
circuit uses 10 LEOs per channel. It is very easy to
connect to the amplifier. Just hook up with the
speaker output!

IN KIT FORM $18.50

2 WATT AUDIO AMP
Pre assembled unils. All you need is to hook up the
speaker and thevolume control. Supply voltagefrom9,..
15V D.C. measures only 2" x 3'h" , making it good for
portable or discrete apolications. Comes with hook up
data.

f"~ . ' . ! . ' ~ ~ ! . 
i:. ' z: ,~ .:. ' .:. ' !.- - - _.

C/)
o
Zo
a:
@
...J
W

6s
-ca:
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FLUORESCENT LIGHT
DRIVER KIT

12V DC POWERED
Lights up 8 -15 WattFluo
rescent Light Tubes. Ideal
for camper, outdoor, autoor
boat. Kit includes highvolt
age coil, power transistor,
heat sink, alf other electro-

WithCase Only nic parts and PC Board, tight
$6.50 Per Kit tube not included!

BATTERIES
PK/$10.00 ct:r5NICKEL CADMIUM

2 PKS/$19.00 . , • BATTERY

ILLUSTRATED PACK
LESS CDVER ' '0' SIZE
Dutput: 3.6 Vult. @ 3.0 Amp/H",. Consists of three each.
1.2 Volt "0 " size Nickel Cadmium Cell s stacked and plastic
film encapsulated. Tabs are provided at each end for elec-

~r~~ir'edc.o~nil~~~ o~:C h~~:e i ~:~:i ~ ~ il ~oc e~~ , c;~}: ~~~r:~~~z~~ ..........;;;.....,.==-__--:- --=~~~~~"--.
1y. " dia. x 7" long . New. Shpg. WI. each pack, 1 lb.

(JJ
m
~
m
~
lJl
m
JJ...
CD
to...

SW':J:
1 WATT AUDIO AMPe

All parts are pre-assembled on a~.
mini PC Board. Supply Voltage 6

9V D.C. SPECIAL PRICE $1.95 u .

LOW TIM DC STEREO
PRE-AMP KIT TA-l0 20

Incorporates brand-new D.C. design that gives a
frequency response trom OHz - 100KHz ± 0.5dB!
Added features like tone defeatandloudness control
let you tailor your own frequency supplies to eli
minate power fluctuation!
Specifications: • T.H.O. less than .005% • T.I.M.
less than.005% • Frequency response: DC to 100KHz
± 0.5dB • RIAA deviation: ± 0.2dB • SIN ratio: bet
ter than 70dB • Sensitivi ty: Phono 2MV 47K/ Aux.
100MV lOOK' Output level: 1.3V • Max. output: 15V
• Tone control: bass ± 10dB @ 50Hz/treble ±1 0dB
@ 15Hz ' Power supply: ±24 D.C. @ 0.5A
I(It comes with regulated power suppTy. all you need
is a 48V C.T. transformer @ 0.5A.
ONLY $44.50
X'former
54.50 ea.

POWER SUPPLY KIT
0-30VD.C. REGU LATED =

Uses UA723 and ZN3055 Power . .~

TR output can be adjusted from ",
0-30V, 2 AMP. Complete with PC _
board and all electronic parts.
Transformer for Power Supply, 0-30 PowerSupply
2 AMP 24Vx 2 $8.50 $10.50each

ELECTRONIC

FLASHER L
Unique design combines a jumbo redLEOwith an Ie
flasher chip in one package . Operates directly from
5V-7V DC. No dropping resistor neded. Pulse rate
3Hz @ 5V 20mA. ~

2 for 52.20 =~ )
BIPOLAR LED RED/GREEN
2 colors in one LEO, green and red, changes color
when reverse vo lt ag?~~~1~2\~aZ i ng !

CRYSTAL CONTROLLED
No FCClicense WIRELESS
OURquprR~i:E MICROPHONE

$49.50 SYSTEM
AOOITIONAL Iransrmtter.FET mrc for 11.130......18
MIRCOPH ONE KHzresponseexlraconlrolled 49MHz

(TR AN SMITIERI AM Band lor drrlHree performance.
AVA il ABLE 100 MW output(range approx. Y,

AT S2800 EACH mile) forreliablelong range trans-
rmsston. Powered bya9VradioElIiIII_--, battery (rncluded).
ReceIVer:Extracon trol ledlocks
on 49 MHzt ransmlllersrgnal.
Wrth on panelVU meter monrtors

.-._ - the SIf}1aI sirergih

~~~"Ie:l"'"=l_.....J Irom Ihemicro-
MURA WMS·49 phone.Standard

phone jack oullet connection to a PA or other phone
input. 9Vbaltery included. This professiona l sel is ideal
for on stage. in field. church. in house or outdoor use.

ULTRASONIC
.-~; , SWITCH KIT

-.•
•

9V RECHARGEABLE
NI-CD BATTERY

Replace all 006P type9Vbattery
Model: GC9
BRAND NEW $4.50 EACH

~,~ FORMULA INTERNATIONAL INC. 9/8 1

~ ~ I ~L1~';(;i~~5 Isend $ 1 .0 0~ ~ h 0.... !U~ l"" For Oet.1l1ed

~~m,~ft;,w:''';;.~~;!XI''J ~~"...{ Cat alogu e

•

"mum r . r o~ aill.Rfl " ts a " u _
"hon, Orde n Ac ce pt.d 0" Vi s. Of' Me ONLY, NO C.O .D .lSto N Hown 10 ·7 M on . ""wS a t. -..a--

USOJ CRENSHAW a LV O., HAWTH O" NE , C A 1 0210 -
PH O NE : (2 U ) In·llZ 1 • (Zn) 171-5111

GELCELL6V9AMP/HR
SEALED LEAD ACID

RECHARGEABLE
BATTERY

Sealedconstruction permits thisbattery ••--~"..::..~=..;...~.;..,;.-:--~:..::...~.:..:.::.:.:.:....:.:..:::......
tobeoperated inanyposition. Recharge
rate2.15amp max.for14-16hours.All
brand new. LimitedQuantit ies. Sizeof
battery 4Yo" x 2'1<" x 5y,".

S16.50m~

ELECTRONIC PIN BALL
MACHINE

That sounds and plays like the
real thing. All units are brand
newbutwithout thecase Func
tionsofthegameinclude double
flipper control, kicker control, 1
4 players, 3 speed ballcontrol.
lilt switch. automaticscore.extra
bonus cave andmany more. All
solid statewith LEO panel, no
movingpart s. Requires 9Vbat
tery to operate, speaker not
included.

A perfectgift for yourselfor friends.
SPECIAL SU9 EACH
SP EAK ER S1.25 EACH

": " SLIM TELEPHONE
-: • • KEY PAD

Weather proof plastic one piece key
tops Key numbersfrom1-0.Allswitches
momentary.Openonesiderotconnected
onesidecommon. $3.50 EACH

NI-CD BATTERY SALE
12V Pack 450 MlIHR Size3" x 1" x 2"

SUD PER PACK
4 AA Pack 450 MAlHR

S3.50 PER PACK
All abovebatteries areusedbutlatedate

code and weguarantee totakeback allbad ones forexchange.

Kit includestheUltraSonic Transducers,2 PC Boards
for transmitter and receiver. All electronic partsand
instructions. Easy to build and a lot of uses such as
remote control for TV, garage door, alarm system or
counter. Unit operates by 9-12 DC. 515_50

TOUCH TONE TYPE

SOUND ACTIVATED SWITCH
All parts completed on a PC Board
SeR will turn on relay, buzzer or
trigger other circuit for 2 - 10 sec.
(adjustable). Ideat for use as door
alarm, sound controlled toys and
many other projects. Supply voltage
4.5V 9V D.C. 2 for $3.00

ELECTRONIC DUAL
SPEAKER PROTECTOR

Cutoff when circuit is shorted
or over load to protect your
amplif ier as weli as your
speakers. A must for OCL .----======="...,;--=,...,..".."...,=""',...."..."....---l.
circuits.

PRESS-A-LIGHT SELF
GENf,RATED FLASHLIGHT
EXCLUSIVE!! $3.95 ea Never worryabout battery,

Model F-179 because it has none! Easy
to carry in pocketand handy .. ~.

to use. Ideal for emergency
light. It generates its own

electricity by squeezing grip
lever. Putone in yourcar,

. ... boat, camper or home. You
may need it some timeI

f
Meter made of clear plastic
with a silver whilefaceplate.
Scale readsfrom - 20 + 3dB.

j
'"Meter atso comes with an
, internal dial light.

MODEL: 6F-3
$6.50 EACH

·!!!!!!!;!!~2~. ,~...~!"!!!~,

SUPER FM WIRELESS
MIC K IT - MARK III

This new designed circuit uses high
. FEQ. FET transistors with 2 stages

~
pre amp. Transmits FM Range (88
120 MHz) up to 2 blocks away and

/ • with the ultra sensitive condenser ..--- ~.

microphone that comeswith the kit.
- . allows you to pick up any sound

within 15 ft. away! Kit includes all
FMC-l0 5 electronic parts, OSC coils. and P.C.

511.50 PER KIT Board. Power supply 9V D.C.
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SATELLITE parabolic antenn a, iancluding polar
mount. Fiberglass and steel construction lId-.45,
12'-41dB-$ 1150.00. SATRONICS COMMUNICA
TIONS, P.O. Box 2924 Sta. A., Champaign, IL
61820 (217) 398-2873

A WRITE FOR

£~iMcGEE'S
SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
Tel.:1 (816) 842 5OCY,l

1901 MCGEESTREET KANSAS CITY, MO. 6'10&

FOR SALE

SAVE up to 50% on name brand test equip ment .
Free catalog and price list. SALEN ELECTRON
ICS, Box 82-F, Skokie, IL 60077

SCANNER monitor accessories-kits and facto
ry assembled. Free catalog. CAPRL ELECTRON
ICS, Route 1R, Canon, GA 30520

MICROWAVE receiver for MDS TV complet e and
ready to insta ll. 24 db gain; $250. ALEX, (215)
568-426 4

TV projection lenses. Create your own TV projec
tion system using our lenses. Free information.
SOLAR OPTICS LAB, 2046 Barks St. , Flint , MI
48503

TELEPHONE or office bugged ? Latest detection
equipment find s out fast . Free literature. CLIF
TON, Box 220-M, Miami, FL 33168

ANALOG delay, audio, and music synthesizer
IC's plus more! Free flyer. PGS Electronics, P.O.
Box 735B, Terre Haute, IN 47808

FM MPX generator ST-1000A with manual and
cables. Will ship . $1000.00. (414) 646-3666. Unit
like new.

2150 megahertz down converters $99.95 up, as
sembled. Details for SASE. GW ELECTRONICS,
POB 688, Greenwood, IN 46142

PICTURE tube rebuilding equipment- we sell
and buy new and used equipment. Free training.
ATOL TELEVISION, 6425 Irving Park, Chicago , IL
60634, Phone 312-545-6667

BALL Brothers. Hi-Res 12" TV monitors. New.
Great with Apple, TRS80 or Ham-TV. $150.00.
MARIO KLAS, 215 Osceola Ave., Deer Park , NY
11729(516)242-2321

NOSTALGIA crystal radio. Expertly handcrafted.
Trad itional style. Assembl ed and tested. Writ e for
info rmation. BOB RYAN, P.O. Box 3039, Ana
heim, CA 92803

SAMS, complete set through 2025 with seven
heavy duty cabinets, excellent condition
$4,250.00, plus complete TV shop of nearly new
test equipment at bargain pr ices. Phone 918-690
3393 or write: 5480 S. Waco, Aurora, CO 80015

RECONDITIONED test equipment. $1.00 for cat
alog -JAMES WALTER TEST EQUIPMENT,
2697 Nickel , San Pablo, CA 94806

SEVEN new unused mini-computer units . Each
includes color display monitor, keyboard, disc
drive , power pack, cpu, Diablo Hy-type printer,
more . Consider any reasonable offer . CLARE
MONT COLLEGES, 747 N. Dartmouth, Clare
mont, CA 91711 Attn : R. Kemmerer

COMPLETE line of microwave television con
verters and accessories to suit your needs. Con
verters have a one year warranty backed by a 3
year reputation. Call or write for complete specifi
cations and pricing. Dealer inquiries invited.
TRITON MARKETING, 1933 Rockaway Parkway ,
Brooklyn, NY 11236 (212) 531-9004

BAR graph voltmeter 10 element LED display.
Smoked glass front, ready for panel mounting. 3
input ranges, requires 4 to 15-VDC supply . Send
$14.95. FARTHEST FRINGE S,A., 101 Highway
Blvd., N. Pekin, IL 61554

RESISTORS '/.W, '/:W 5% carbon films 3~ ea. No
minimums. 1% metal films . Send for details. Bulk
pricing available. JR INDUSTRIES, 5834-C Swan
creek, Toledo , OH 43614

RF power transistors-tubes-special parts for
"ham" linears. MRF454 $17.00, MRF455A
$14.00, 8950 $9.00, 6LF6 $5.50, catalog and
cross-reference help available. COD-Visa/ MC.
WESTCOM 1320 Grand, San Marcos, CA 92069.
(714) 744-0728

~ 40 PIN
~ -GOLD 

5-<04 0 W/W Socket
Augat O$~G~~ALEt..:eHC~~T 5,000 1

,o'79¢ 100/565
s L8

ETCHANT
..... ...ONIUIll

PEIl:SUL " ...TE
MIXES WITH W"'TE I'l
r....ST a E"' SY TO USE

llB/Sl "
ItVIIS

ELlS tu.KES Z

4ft
Molded

LINE
CORD
,-I5¢
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ONE MONTH ONLY .' These prices will not be
repeated. Buy below cost, help us make room. Prices effective only
until Sept 30, '81. A// merchandise is new, top quality - Yo aona
see it.' Due to the nature of this sale - $/0 min imum order.

$19 ~/C:; ~£w.
al~~$ 160 /N~:

, "
7;--~~=.:=.............~~~
'''~~r_~_":f~~£D

Microswitch
KEYBOARDS

KNAPP ELECTRONIC PARTS

~
Burglar Capacitor Signal Meter
Alarm

(\~;a52~~;~ ~
0-15 v.

$5.95 .99¢
Jumbo Leds Dip Tantalum Caps Led w/min phone plug

/ red diffused
Dipped

~cY .;;¢
l 00 ~v "/10/$1.00 68.10. 15.22,33.47 @ 6 3v.

100/$8.00
22,68 @ 10v.
1.5.3.3 .47. 68 @ 16v,

Connector
15 @20v.

BNC Connectors:47. 68, 1.5 . 2 2. 3 3, 4 .7. 6 8 @ 35v.25~
22. .68, 1 @ SOY. • for RG58U or RG590

~
PL259
~onnec,", ~ crimp on

.60¢ ,.- S0239 ' ~ a=.=J .79¢
Push Button Switch I;. .69¢ ---

I---' Nicad Battery
red

~
Normally Adapter CS100

blu e open

~ ~( t¥S1 2V .95¢
black

.29¢ .30¢yellow 4/$3.00

Relay 5v DPDT Voice/Noise Buzzer/Sonar T099~W;'Che,

~
Aromat Actuated Relay U!I Ale,'

I~
@

$1.29 ~. ~.99¢ .98¢
.-

Dipswitch Low Profile Slide Switch SPST . .. . . . . . . . . .79

~-~ 5 posit .•89 Dip Sockets I SPOT M:1'I , ClR . OFF .99
3 PDT PC Mount SPOT .. ClR, OFF . ..99

I -§ ''''~-l 99~ 24and,~ If 6 .... . :s.:: 12 pin

~
SPOT . ... .. . . .. . .99

\'"111 U1f
U

8 . .. 1.09 SPOT .. 10 PW . . 1.19
~SOCkets

°V"[ .i V
DPDT . . . .. . . . . . 1.95

SEND FOR ~ .19¢ DPDT . eTR. OFF . 2.09
3PDT .. . . . . .. . . 1.95

FREE I 10/$1.00 ' 4/$1.00 4PDT .. ....... . 1.95

H.J. KNAPP OF FLORIDA INC.
CATALOG 4750 96th SI. N., SI. Petersburg, Florida 33708

(J)
o
Z
o
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6
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Ohm's Law
"Computer"

fJr "·· 1

Joggle Switch
With LED
Indicator

NEW! 299

Pkg.
of 2

5082-2835. Schottky barrier diodeswith
low noise figure - ideal for UHF and
microwaveprojects. Whypay more?
276·1124 Pkg. of 2/1.99

Easy to use-gives you quick answers
to Ohm's Lawand parallel resistance
problems. It' ll spoil you!
271·1210 Only49¢

Microwave
Diodes

NEW!

199

NEW!
49¢
Handy
Pocket
Guide!

Rated 5 Amps

SPS f 12-volt DC -perfect for proj
ects or customizingyour vehicle . LED in
handle lights in " on" position.
275·680 2.99

Ideal for home, shop and vehicle electronics test
ing. Measures: 0 to 1000volts DC in 12 ranges; 0
to 1000volts AC in 8 ranges; 0 to 10 amps DC
current in 10 ranges; resistance in 5 ranges; Deci
bels, - 20 to +62 in 8 ranl/es. Featuresdiode
protected movement, functionswitch with "off"
position. Accuracy: = 3% DC, =4% AC. Requires
"AA" and 9V batteries. 22·204 39.95

o BIg 4'14"
Mirrored Scale

o Range Doubler
Switch Doubles
Current and
Voltage Ranges

A DIVISIONOF TANDYCORPORATION·FORTWORTH, TEXAS76102
NOW OVER8000 LOCATIONSWORLDWIDE

NEW!

159

Itadlo IhaeK

For Video Games,
RIC Vehicles and
Microcomputers

Twin linear taper controls with a
single, removable 1"-long control
shaft. Body: 17116" square. With
mtg. screws. 271·1705 4.95

LM565, Basic building block for
FM detectors, freq. synthesizers,
SCA and RTIY decoders, and
more. 14-pin. 276-1720 .. . . . 1.59

1Oak-Ohm Joystick

NEW! 495

Phase-Locked
Loop

Op-Amp Output
Optocoupler

NEW!
299

1 kV Isolation, Minimum
MOC5010. Ideal for audio projects,
audio mixers, more. High linearity.
250 kHz bandwidth. 6-pin.
276·135 2.99

Harness the Sun!

An efficient first-qualitycell- use several to
power science projects, models, radios,
handy-talkies; charge batteriesor build into
panels, etc. Typical voltage: 0.42. Max. current
(shortcircuit): 2.0A.
276·127 16.95

4" Silicon
Solar Cell

NEW!

1695

Precision
D'Arsonval
Movement

Ideal for automotive projects, batterycharq
ers, power suppliesand more. Accuracy:
= 5%, full scale. 2'¥.x 2'/. x 1V.:'
270·1754 8.95

oto 15VDC Panel Meter
NEW!
895

CMOS Timer IC

NEW!

199

Triac-Output
Optocoupler

High NEW!
Isolation 219

MOC3010. Ideal for asolid-state AC
relay or computercontrol of real-world
functions . Switchesupto 125VAC at
100mAoIsolation: 1 kV,minimum .
6-pin.276-134 2.19

DPST Reed Relay

trl
Ideal for low-powercircuits. Coil:
12VDC, 375·800 ohms. Contacts:
0.5A @ 125 VAC. PC pins on
.100" centers. 1'1a X9/ '6X'l"6:'
276-229 99¢

7555. CMOS replacement for 555
timer with very low powercon
sumption (80 flA). 100 mA source
or sink. 276-1743 1,99

Only

99¢

NEW!
395

For Fast, Accurate
PC Board Designs!

The Easy Way to
Draw "Pro· Quality"
Schematic Diagrams!

NEW! 149

5-Pin Inline-Type
DIN Socket

Symbols Template

NEW! 295

Designed to accept 3 or 5
pin male DIN·type plugs.
Built-In strain relief. Solder
terminals.
274-006 1.49

NEW 1982 CATALOG
AVAILABLE NOW!

16K Dynamic RAM

595

New Low
Price!

Was $13.95 In 1981 Catalog
4116.100% prime! Access time
under250 ns, Ideal for computer
memories.
276-2505 Now 5.95

High-Output Infrared
Emitting LED

NEW! 149

XC88C-A. Emits as
much energy as three
conventional lR LEDs,
yet consumesfar less
current. Good spectral
matchfor photodiodes
and transistors. Requires
1.3V at 20 mAo
276-143 1.49

Superior-quality transparent "cool-blue" stencil
with exact-size cut-outs for all commonly used
PCcomponents. Simplifies layouts and ends
guesswork-your finished boardswill have that
"pro" look! 276-177 3.95

Printed Circuit Board
Template

. A "must" for electronics students, teachers and
designers. This durable see-through stencil has
all the most-used component and logic symbols,
plus two rules. 276-178 2.95

_..- _ ........., ....-.,..-. . :..
'~ 'I •-- - · I ~ ~ ·:'... . ..~ ' . '.:: • u ... .
: .: :! . (:~ y.:; ~:: t~l.. .. . ......._ -_ _.:."' ::.~.:.._':"

. I . . . . •

· . ~ . o '; ~ ·~_.!
-<H>- T - _. -< -

{

o"v ':;;:' I -1:0 •.. - - '--.. --.l ·//,it ••.
; 7 !..~ ~ J... f ~.
_~_ .._..u.__ ~._.. J.:.!..• •.--
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- :TERMINALS

g..100 Sou nClBoIrCl S3<495
8060ACPU ,n 3<49 5
J2K Stl toe: RAM(211<41 39 i5
8K ED<O"!(2 708 1.. 1"il5
2108/27 16 Eprom 3<4i1S
AGPProto Bc:t 2295
VltCtorMOO Prolo ..• •. 22 10
VltCtOtM03 11 \1Ot MB ••• 29 il5
N;P EJ,tlOOe'r ...1Con" .•. 189S
13 S1olMot"..Board M'tKI32 95
9 Slot Mot"..8oIrd M'ldC) _ 29 i !l
8S1oIUol:~ , ExPlnQatlill:l _J<4i5

FloppyI'CI II ' Stluewth D t5
S100lAYS-891 01 Sounc:tBc:t.~iS

Apple Sound Bd ••• •• 24 95

VM4509 9·BW
_____ S.II PrIce 15Q i!l

DM501212 - 8I'N 239,00'
DM5112 12 - GrH n 24900
DM&013U - Colat 41!l.00
NECOrM n 259 00
....MOEKJLEEDEXVlCleo l001<4i1.00
....UDE KlLEEOEX 13· CoJor 3i9.00
AMl<EKIlEEDEX 12- GrOIn 17900

TfJ tMS: U.. d'!«:k. we. VtSA.
AAolEX. CB. Ot COO COO teqrM"
~ 0IP0f0tt-Ch&ogeOrdersplea"
.-oduOI ...pr.t<WId41l. F~ogt'I pay

US FundI. Ordet by phoN. fI'III ~ or
TWX.MtNllolUM$1000. PIe." 10-

~~~us:~~'=t~
2b For-..n'aosa6Cl3Ottoradd<-
IOf'Ialb FOt ."adCl7OCJot~

llOnaIJba FOREIGN Add 10'1l0 Ihtp
png&ndhinOllng COO",5 1~eld:ra

Not rnponSobil tor typos Soi'le
It.... sutlteCt 10 ptIOl" MIl W.....
-...e ngt'll lO . r."ICCl'oA"!ot.... SOI'/'II
,,_ autlIKt k) D"IQOuI rttetal~.

RItaol pnong may ....1I"f trom MatI
0tClw. We r~ I,... ngt'Il to sub
llltu1.manufac! urer

CTS DIPSWITCHES
CTS206-2 1 7!l CTSlOfj·7 1 7S
CTS2'()6-.l, 1 75 CTS206-8 19S
CTS206-~ 1 75 CTS106- 9 19S
CT$206-6 1 7!l CTS206 ·10 195

CONNECTORS (GOLD)
OB2!lP (RS13 1j 31~

OB2!lS Fe....' I~ 3 75
Hood 12!l
Se l ..., t-iood Sa e 5',50
22/<4<4 WfW SIT ,}<I Jol 19~

43J86 YlM . SIT. MOT 6 so
5Q;l COS. l 00Co<v>eclo<. .... A 9~

5O/1ooS.100 Corvlec::tor $l1 395

NAKED PC

FLOPPY DISK I/O
1711-(11 8 & IOclP'r 1" 9 S
1T8 1 Du~ r l~ 2i19 S
1791-01 Dua l F1l»oy 3695
1791 01 Ou<l l FlOPpy <4 49!1
1793 0 0 . OS Floppy 44 95
17Q7 DO. OS FIOPDY S<495
1691 O..t. s.P&'.'or 18 95
1 14] ClOCkOf'" 189S

FLOPPY CHIP SET
OoUOI. O.n , 'Iy
Oouot. s -cee Inc luClfls 1797

579.95/sel ;m
AID CONVERTERS

8 700 8!>t &~ry 1350
1170 1 10 bo! Bon.Iry 12 00
8703 8'bo'T S 13 50
t<400V Ol! to F.f'Q ce-, 7 15
8 750 3', Q.otBCD 1 3 9~

1"08L6 6 bo! 39~

1.(()l1L88 !>l ~95

~OIOA i;;
DAe 100 99~

TV CHIPS/SOUND
AYJ3500-1 60......\ BIW 495
AY38S 15 Colo<Con • ..,... 2 9~

AYJ8 6O-J.1 ROlao.~o..,"fI 89~

AY3e606- 1 W'P"O..I o.'" fI 9 50
AY38 607 ·1 $ftoo t.t'lfjj 0.,...., a9~

AY389 10 Sou nClGto"l".'o< 12 9~
Sti 7t'>477TISounc1Gf>"f1'.!or 3 95
IoIMS3;Wfl 1 TV S) "C" Gf''' 9 9'1
IolMS369 PI.'U'f>' 39~

L""1M9 RF lJ odo.r4,·Ot 39~

...... S7100 NSC ColorTV 5 9 S

...... !l71O'C OcxkGto.. 37S
I.QRM od",l. ,or 199~

WAVEFORM GEN.
803S Fun ChOtl GfI" 4 50
MClO2<41JCO 29S
llolSiS6 VCO 195
XR2206 FurIClo(l<'l Gene' . ' Ot ~ 1~

SHIFT REG ISTERS
25004'.' 1 " 9 Iol"'SOOt-i 50
1SQ7V 1 "9 1,l""!l«l6N 2 is
2S17V . ' '' 9 1ol...~195
252<4'0' . 1 <49 1~l OA 1 9S
1S25 '''9 28.47 4 q~

152 7 '49 334 1 4 9~

2528 I .. ') 33~1 179 5
2529 1 <49 3357 6 9 5
2S33 ' ''9 9"'OJ 2"9S
33<47 59S!M08 il9S

~~RINTERS

;,~ EPSOM
MX-8Cl • .. ••. $.495 00
MX-BOFT 595 00
MX·1oo . .. 895 00
MX·TO ••••••• •. . • .••••. <42500

c.ntronIoI139 & 737 •• .. 19900
"'l l t. V·30Qr'25Cp, .••1<49!1oo

V·3QOI45 c ps • . . . • . 17'9'!t00
M.hbu 165 1m 00
An.deK95OlW50 1 •.• .•• 14!lO,00
Bu . 11 800 MST .. • • • •• • •54900

'00

"..,
'"'"' "H.!
~~
'"'"
~ ~~

' o n

'"'"'"."s ec

"""~~...
'".".."
"...
'"...
''''

SOCKETS

STAnc RAMS

DYNAMIC RAMS

IC SPECIAL PURCHASE

41l)i. l1 ti1 6K I16P,n l
s.t o f 8 415 ' , 200 vs
411!!8K (18PII'l IotO!IO .O< .1(I, P.ro1
.-060 . -: " ,11,"", 1
¥.)'M. -: , III aPoou

~:~~ W6~~\lPO <4 1 4
~~:; ;:~ 64K ~l
!in O H~ RAMS 66O!l

~80 " I !i $19.95 ::;

Wlf_W.IP 3~

.~". lc>~SoiOe<'ta, .
,: :; ~

.,
"'. 10 " "" ~: " ..

10 " ..
"

,.
" '",. " .. '10

"
.,

'" ' ..
" ee '" '"ec 60 ,.., '"

82S095<4Il9R.m - - ------a95
0P8J()4 Oc ta l Dr'.... r 29~

CACM EX 01....Con.... 595
t.tC liS50 HI SpeeCl AID 7.95
MC&a52 SS DA 3 49

~~SF18c:.0ClRam :~ 'r-...._-~~~~~~.
"'10853 SI. tic Mam 110 495
SN75136 <46 78M06 <4i1
MC10210 8i1 79M06 <49
LM339 .79 7<4 151 49
LM710CN 29 74181 <49
LJ,l711C N 2iI 74C7<4 39
ICM 7Q04S "'_ <WIS.opW.lth 23 9S
ICM7'10 7 o.c"""or eonltdlef . . 1 ~
~.., Decade Countet 1208 ••..•.... .. 18 i5
M(:1<443 3P 3... Dog'11\'0 Con~.<l~ 13 $IS
ICL 82 11 VoltaQe R.fe'e"Ce 1 9 5
LM 1850N G'ou nd ' . utt lC 31100
LI,.I 29OC1N Ouac:lAlrlpl " ,er 2/100
LM 291tN Frf'Q 10 Volt Con~ 2/1 99
AY'3'~ ..... C9t OMM 2495
AY·5-350 7 AOI,IHl CNM 9 9S

~7~<4~3~~~:~~ok~tec1()' ::; 1-_.-;,,;.,,;...,;.,;.;.;.;,;,;,,,;.,....
ULN 2OO3A 7 (ha1'V'1'I D' ..er 93
MCloll<4SO!l6<4b1SI .t oe:R.lm 69~

MOe 1003 (4N28! Opfo CoupI~ 311 00
SPX33 Opt o COuplltr.. . . . . . . .••••••• 311.00
IH 5045 CMOS $wolch DBST 50
U 3045 Tr. ns "'ray 1.25
TR 1<402 UAAT . •. . •• . ••• 1.95
MK1 00 70yr\.Mem SMt Reg 3 iS
53 18TVOl D~ c.weu.t ••.•.••••••••••••. <4 50
8080A 8 BotCPU•••.• ••••••••••••• ••••••• , <4 9S
8700 CJ 8 BotAID , i 95
""M52801VPOA1 1!C2101fTMS <4O«V

4Kr;1 Oynam oe: 22 PI" RAM 1.75
t.flOo4NPD <41./-<4027/2&l101MK<4Oi&/

t~~~~~ 1l1~n "'~ ~'3a'i '" .....~ . ~~ t--..;;;...;.,;,;,;,~~;....;.,;.;....
1488 /1489 211 il9 LM <4S58 311 99
LM313K 4 $IS RC "'36 2/1 99
lolC1372 .. 895 RC.13 1 2/ 199
lolM5298 ·. A B .2 9S 00""5027 39i5
l lol371 • 1 25 001,.1 5037 "9 9~

LM380 . . • 11S

LE D READOUTS
,...... "" toM ....... ......
CIl100l XIO __ e-~ ..CIlr:t e-IIoJI ,.

~:~: ~ :: =~=t+ll :
,,,ttIro~ sao ...., e-t.l_ ,.

::=~' OI : :: ==:1+1) :
'tlIOU:I liOOr.-o e- e.- I.':::.. ::.,"== :g
OI01.1ס1' :» lOG "'" eo--.... ,fS
1<l'5OI17)lOKlQ...., •• 7 ........., :SM
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VERBATIM DISKETTES
100'lb CERTIFIED ERROR·FREEt

• n TUtU . U ll IEUtrf It'W·II'U "'.
TI'J'f. DESC RIPTION PAlCI.110XIC

~~~ ~~~~:.~ m:·-::=:::~~~"!-~~~"'·
SlS-16 16t'C1lt ~ "0CIlI0\ utts
_ 4'& lJ 1Uu._m ' U lln- I I1lW 1l1tE.

S'. · W/lN,urlfiIU IU1.,U
~n-GI Sd'l$lctlltc:l TJ!SaD fIC m~

511·10 10 " l(JIIlloS,Apolt t1t ln~

-S77-16 16 1'C11 1UfCl1olClUlClli )21 S
• .. TUtU .ULE I'H ' ....u:JUlin S·.
S-SlHlI $ol\$KiDINSAt 50 .. ... Y Ults
S*1t) 10 .. tt.al¢MSF'M ..GCO PItS
~1 6 16.,.MW \lco' mlS
• I ' ' '''''' UfTlfIU Jjumu
rtlIl»-Ol SoI1St"1fOtnlityl t40 m sa
'0100-32 32MMdS."""""'Sh..Q Jl SC
'DI!»-(l l SoIl 0lI0bt 0Ir'I0ty l ~.J 44 aD
' l)ISO.(t1 Scft.~SclIdOllobt Ont-, J7t ' 4910

¥OWME DEALER PRICING ....VAILABLE
WE ALSOSTOCK OYSAH-CAU.

Z·80 SUPPORT CHIPS
zao-PIC 25 MHl 875
UOA ·PtQ <40 I,lt-i% 12 95
Z&O<:TC 25 MHl 8 75
ZSOA-cTC "OMHI 1295
Zao-O I,(A 25 "'HI 29 i5
ZIOA-DMA <40MHI 36 95
Zeo-S IQlO 25 "'HI 35 95
ZSOA·SIO/O <40 MHZ 3i 40
zao.StOI1 25MH: . . 35 g5
ZIOA-SIOl l <40MH:. 39 <40
zao.SlO/2 25 "'1"11, •. 35 i 5
zao.StQ12 AOMH Z . 38 <40

8080/8088 SUPPORT
815 SilllS1 11Q 2<485
875 5110 ",,,, Eproo", .•• .. &495
8202 C¥1. Pia '" CotoL. .• 3<495
820517.$ 138 Decooer 3 95
8212 II bol Ito . . ..•• . 275
11 2 T<4 ProOf,ly ll'll 525
8218 Bul Or...-., . 2 7S
82 2<4 CiOClIa.n 295
1122<4"' (<41041"111 . 975
8228&..1 ~lt 295
8128 B...I Dr.....r... ... a s
82211S~ I , Cont rOI •••••.•••. <4 50
8238 Syl ceer .1 • • • 550
8243 lJO Exp • . . •.••• ,9 SO
8250 ....I yn Comm ••• • 15 115

:~~ in't,.~,?, 1 ~ :~
825 5 PrOO 110 .. .. 6 50
8257 Prog 01.1.1.- 16 g5

:i~~ t~i~~lro il . r .. ~~ :~
82 79 Prog KI-,tx:Ii.Cl 15 8 5

eaoo SUPPORT CHIPS
8810 128 ~ 8 R. m.. . . .. <415
5820 .. .. •. •. ... 650
88 2 1 , _ 650
682S PflOTlly Int . .. 10.75
5834' 1 512 K! EptOtII ••••• 1Il i 5
U451MD411505 CRT ConI . .29 95
~7 COlor CRT . . . .29 i5
88 sa ACtA. ... . •... 5 il5
8852 ,.".t Ad.pte r .. 595
eaeo"'00."" .... .. 10 il5
SS82 Vodu~IOI . •• 11 il5
687 1A 10MHIOSC ••••.•. 25 95
M75 . . •. . . . . •. . . •••••••. •.• . •• 8i1S
6880 BUI Drl¥er •••.•• .•••. 2.1i1
MC68<488 19 il5
MOAt ..... 2<4 i 5

11502SUPPORT CHIPS
8520 PIA.. .. • 150
652 2 Mull... 11,95
5530<)02.003 ,00<4.005 . •. 2195
8532 .••.••••••.•• l U 5
5551 .. . . . 1i1i1S

MICROPROCESSORS
Z8OO1 16 bot ' o 8 1JO S 1M OO
Z8002 16 t).I 10 64>< 1..g00
Z!O , ..
ZSOA . 13 95
" 8 i38 !101 16 9 !!
26~ 1695
CD HI02 975
8080A 4 75
aoeoA", l,lHl 1995
SALE 8015 . . . . . • lot 95
8008·1 lot 95
m l 990
2901A ' " 9~
2903 . -01 s..o..~. 29 9~

T),IS 9900JL .995
CP16QO 3995
6~2 995
!~2A -ese
t"' 8100 299S
&800 . •• .. . •.•• .. . ... •••.. .. ••11 .75
6eOOB20 J,lHl '995
6&Q2P 11 9~

8035 14 95
80:19 .. . . . . . .. . . . . . 1995
INS S0 73N 2495
8 155 " 9 95
8 70(8 6995
6&09 •. 3 7 i5
8086 69 9S

MOS PROMS
27&4\'KxelTS • .. ..• . . . . • . . • ~
273.2(<4Kx8}TS •• • • • •• •• •• • • 1 8 ~
271$.'2515,SV t2KKSITS •• •.•. 8~
TMS2718.:I:SV, l2V • . .• ••• 17 8'5
2'7M.5 V, I<45OMII •• .•• •... 7.50
27'OR 1<450 MI I •• •... .•• • ••.. 5.1'5
2708 (55OMS} • .• .••• • . • . .• . 5 25
17Ct2A • .• . •• • • • •• • • •••• • • •5.T5
MM5203AQ. • • ••• • . • • ••. • •14.50
MM52040•• .•••• ..• .•. . .. . il85

CHARACTER GEN.
25 13<01 (5Vl Upper i 50
2513 {)o5 15Vl La-r 10 i 5
2513·AQM3 15Vl Lao-r.•• .•. 1<4 i 5
MCM&lI110....Ie U Sh llted 12~
MCMelI1040M.,h Symbol 13 <4 5
ldCM88750 ....' ph. ContrOl 1345

ADVANCED SUPPORT
W 95 11 Anth.PrOCIKWf 175 00
9~1 2 "' ~PlP,oceuor 17500
95 13 Un..- T,m,"O 79 9 S
A.M95 170I,(ACot'It ·otlf>' 18 g5
AM95·9 Un.... rsall ..II' .....pt 189 ~

UARTS/BAUD RATE
TR1601 B I5V l U I 3 9S
AY510 13 t5'o' 12V1 <495
Anl0 14"'1611 1~ · 1" lIt 69~
AY5101SA! 1863 15Yj 5 ,)~

1"' 6402 795
.1,l60403 &i 5
2350 US~T 9 9~

1611 B A4!ro, 2.9S
_L. TJl1472• • . •• •• .• .• • • •••••
'-'C1A." 11."
A701 I" 9~
WOHl4 1 99':>
COM SOHI HI i5
INS 8250 • .• ••• ••.• •• ••• •• . • 15 i 6

KEYBOARD ENCODERS
AY5-237 8 1375
AY5-JeOO.• . • . •• •••• •••• .. • •• 1375

BIPOLAR PROMS
Wt do

Custom pr~~:~~~~P25
825 12~
S2S 4$2M(32x8)TS .. <4 25
S2S 45387 meK4JC(: 4,25
825 4S2S7l2MK4 ITS . <425
S2S1~4S570151 2K41OC 850
825131n4S571 (512K<4ITS . ••. .US

~~~~~~~~~:K5~~TSg:
S2S14m($<472t51~~TS• . • . 12 115
74$.411.183()gl2M~TS . .. • • • •7.ll5

FIRSTTO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES'
1. Proven Quality Factory tes ted produ cts only.

2. Guaranteed Satisfaction
Call For Special School Discounts

10lI000

... 00
10lI0 00

"" 00

76UlO.. ..
23000

104i100

17,iS
le iS
1915
a .iS
14 95

2995

32K STATIC RAM BOARD
2 or 4 MHz Expandable uses 2114L's

S·100
16K" MHz Kit •• 159.95
16K 04 MHzA& T . 211.95
32K MHz Kit • . • . 289 .95
32K" MHzA& T . 339.00
Bare Board . •. ••• 3995
Bare Rd. w/all part s

less mem .. ... 99.95

UV " E pro m " Eraser

~
Mode l UV s-11E $89.95

.. H Old s -1 E pr o m '.. at .J lime

Bac....eo by -1 ~ ye, l r"
exoene-c e
Model $.52T• •• $ 3 25. 00

P,o! p<;Slo na ' I" d u 'i l fla l M t'>(lt'>1

INTERSYSTEMS
The Perferred S·1OO Box

The new Series II CPU Board fea tures a 4
MHz Z-BOA CPU and full-feature front
panel. 2O·slot acti vely term inated moth er
board, with 25 amp powe r supply (50160Hz
ope ratio n, inc!. 68 cfm fan).

DPS·1, List $1795

ACP Price

$1499

BIPOLAR CPU SALE
Signet ics 8 X 3008 bit CPU
While stock lasts 14.95 ea.

.. Z.aoA CPU 4 MHz
• 5 Ullr programmabl. lun Clion keys

:~~~ ~1:1~~I::rlC k.yp.d

· 80 c h. r.cter sc r"n
PC8001 MlCroc omputar wrJ2KR....1ol •• S1m 00
PCa)12 ItO Unit ...I32K R M,

~~;~:II~~i:D;• ..:ori Unlt" ::::::1~~
PC8032 ........dd On Dua l Mln l·Oil k

Drl.... Unit ••.•...•..•..••••.•• .•• . .• 1~ 00
PC«I23.... Impact M.triK Pr inl er .

Trac tor lF rlc lion FHd . . • .. . • ..•.••••. 860 .00
PC--809<4....Ca bl. tor~3A Printe r .. .••. 49 i5
J 8 ·12OH" tA) HIgh Fles o tutlon

GrHn Mon itor . . . . ... • . • • • • . • • • • • • . 265 00
J C1 202 DHIA) High Relolul ion

Co lo r Mon ttor .....IROB Input . ... .. . • • • • 1195 .00
PC«!'il l ....ROB Cabt . lor

J C l 202 0 H\....'Co£or Monl tor ..••••••• .• 1e i5

~la;'t~~~~~~r:r~::~",C.·M .~~"'I · · : : :
PC«l12 1JOUn it U..,·s M.nual .. . .•• . .•••.•• .
PC8J31 Du., Dtlk UM". Manua' •••• •••••• •• •

~ SECKMAN
.,v~¥ DIGITAL MULTIMETERS

to'C:t TECH 300 Dtgita l Multimeter 5 110
TECH 310 Digital Mult imeter 5140
TECH 330 Digita l Mult imeter 5189
VC-201 Vinyl Carry ing Case , . . 510

~e:~~~ ~~~~V~:~~ip~~~ : : : : : : ~~~
~f.2~2,':lt~~~~t b~mp : : : : : : : : ~~
DL -241 Delx ue Test Lead Kit . . . . . $10
TL- 242 S ua re Tu t Lea ds . .• . . . . .. $6

NEW! from ZilO~_
Z-BCPU comes with "';- . '
Tiny Basle & deb ug , 569.95
prog ram on the I.C. I I I wid ata

S24 .95 TRS-80/APPLE S24 .95
MEMO RY EXPANSION KITS

4116·s. 16 K (200 /2 50 ns.)

16K 8 pes for S24.95 RAM
Specif y Comp uter

Call For Volume Prrong

"ON-LINEAR SYSTEMS. INC.e
1OUCI11 lEST 210

V·1000

Zilog 6104·4
TTTTTTTTT

Same as TMS 4044 but designed spec ifically
for Z-BO based systems. This is futl·spec
4K x 1 RAM . 450 Ms .

While sup Iy lasts 51.49 each.

TRS 80!> MODEL I,
PMC 80, ZENITH H89,

a..~ .. S·100, etc. .
~v.Q'<; . ONLY 310 00 ea.

.,"" MODEL V·801,
80 TRACKS, SS

ONLY 42500 ea.
. ·29 .9~ 4 DRIVE CABLE.. 39.95

2708 EPROMS
PRIM E-450 Ms.

8 for $29.95

4K STATIC RAM SELL·OFF

~~ THE lAST WORD IN B"
~~ FlOppy·DID ENCLOSURES
THE VISTA Y-1000 fLOPPY DISK DRIVE SUBSYSTEM. DaM"- fW!W __ IlaII b' ...~lnl~. ..

1t~ ~tw9I..~..IIat~
.f'dl Wh:N*"~IcClPr_~""rdl*-'W9"''''''.$a:ngI
CIPd)''''O$II40~.lII1.WIll'''''*-l''''''''c-.toCI'Ilbull.
,.. ...LIlnOS""~ .~S-V- Fma'lll_"'~"'"

~ .l'IlI onNgl Iro"" ""'. o.Ofrldl;~ . f-..
..u.~ ....~ ..........etr"IIIlrws .,.cDlIilpollbi::lr'qrcl""Il#IllnI.~",eu: b'.., -..cIIr'CI...-..a.

DISCO UNT PRICES
CAllIEr $ 395

fT 0 . ,.. fl"d,drIg~ &cabIII 51495
CAllIEr 12l..... lGcIltW 1rcldr'Q Ilt"WW lLWt l c-. $1995

RETA IL STO RES OPE N M ON ·SAT P. . Box 17329 Irvine, Calif. 92713 FOR INTERNATIONAL ORDE RS:

~ig:~ ~ ; ~~O~B;'~:I:';:~ s;;~aJ:: g::~~~~ .~;:siO~~"11 W.,."Dv.. Direct Order Lines: (7 14) 558..8813 13 10 E. Ed in ger (714) 953·0604
" • .••••. ,. " ,,; '. I AY \A " V (800) 854-8230 or (800) 854.8241 Sant a An a.CA92705 TWX : 91o-~95· 1565

eaoo IIICROIiODULE N PRICE LIST
MO DEL NO DESC RIPTION PRIC E
9&OOA Songle Board Mcocompute ' $49500
9609 Advanced $Ingle Bd Co mp (6809) 5 9500
9601 15 Slot MotherBoard 175 00
9602 Card Cage 7500
9603 e SIol:MotM! r Board 100 00
9604 Powec' Supply 27 500
9605 oc: Input Power Supply 32500
9610 ut ility Proto Board 3900
9611 Anth . PrOC/M~ Mod ule <4 9 5 00
9612 Buttered Ut lhty Proto 8o.Ird <4900
9616 32K EPROM/RAM Module 2~00

:~ ~~~r=t~t=ule ~~~
9622 Sena!-Para tlel 110 Mod ule 32500
9627 16 K Slahc RAM Mod ule 4 7()r1s 395 00
9629 32K Sl.toe:RAM <4501s 6 95 00
9629A 32K Slatc RAM 20Qns 89500
9630 card Extetnde r 68 00
9f5.o4O Mullope Programmable Tim., 39500
96$0 8CN.nntt/DupleKS4!tnlIIlOMod 39 5 00
9655 Int~t Tape Con troller 55000
96103 32 132 I/O Module 27500
96702 Contact CIo'su r. Module 350 00

UNPOPUUtTED SQARDS (AJto A ~a llla .blleJ

S·100 WW
$2.99 each

FIRST QUALITY AT SURPLUS PRICE

~
FLOPPY DISK DRIVES

- - aUME- O. t_lr.ck 8

----.:-- : ~~~l: :n~ty
ACP LOW PRICE 5569.95

Taftdom TM 1 00-1 5~-D~k~ . .• . . • . •• •. •• •. • . • . • . • •• . 2<4i.i5
MP1 85 1'5 "' -. 40 t~ 23i i 5
Shou;artSJ.<400·5...· 35 trackl .. .• . . . .• . • .• • . . . ..• . ••.. • . 2i5.00
Sl'M..Ioart aootOO1R 8~. • . • . • . •.•.• • . •. •••. •.••• •. .• . • .• •.. . 44e 00
S IeI'flWtI Sh\,Igart Compa tible Moe l FDO-12o-8D . • . . • .• . <42i.00
PER SCI MoOeI2 77 Du ll U .OO
MP1 862 5""- Dual .• . . • . • . • •• . • . . • . . • . .• . • . . • . . . • . . . . .. •• . 348.00
WAHGO/S IEMENS 82 . .•• . •• • . .• •• •• •. . . . . ••• . .• . • . • . •• •• 210,00
MP1i 1 00ubM:TrKk Den alty SIngle &eM.aoTr. c kl .•• •. 375.00
MP1i2 ~TrKkDenlity [)outN SOde, 1&0 Trac::k. . . . <4 75.00

SPECIA L PURCHASE
$59.95 Limited Supply $59.95
16K Alta ir RAM Board s. Full y Popul ated as IS'.
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Buy I
System

Ind
Sive

your price$249500

New~ software
We only offe r Apple
CPM software whic h
has been evaluated
by our softw are staff .

vtstcatcc-Now Belter Tha n Ever 169.00 WORoSTAR-The Benchma rk o f

ViVf;~~Ic~~~s~~~;s 1"'9.00 r~~~~OCeSSi ng sottwa re reQu irei..~~
Vlsitre ndNi siplot-Visiplot VTS·80 CPIM·Wordproc es so r has no

"""rend Analysis 239.00 scree n menus uses new keyce ps
Vi ~ oex - The Ultima te (supp lied) to dis play Key funct ions
V.~~~;~~~c~~~n~~~:ti ble 219.00 319.00 New

wlother Syste ms 209.00 ~~~~·~k~~~I~~~':'fo;~~'~~ t;~~~~~';a.
BPIGe neral l ed ger 299.00 lion &chaine d printing 169.00
BPIAcco unts Receivable 299.00 SPEl l GUARO.Will proo frea d Words ta r
BPI Inve ntory 299.00 & VTS-80 Text files agai nst an
Stockfile Inve ntory System 349.00 expa nda ble 20,000 word d ictionary
tntc tc ry Inventory Syst e m 289.00 169.00
Mlcroco m Microcou rier 229.00 SUPER SORT·Will so rt. me rge , &
J-41croco m Mic rotelegra ph 229.00 perform record se lect ion on your
.A ce '}unting Plus II Biz Pkg. 1250.00 CP/MDat a Files 169.00
Sl ",-eware DB Mast er 189.00 FORTRA 8Q.By Microsoft 195.00
5' vmw are Utility Pkg (For above) 89.00 COBOL80 By Microsoft 7"9 .00

ACS BAS IC ACCOUNTING SYSTEM. Tota l
accounting system includes Gil, IVA.IVP,
PAYROll 699.00 .New

Personal Computer System
ATARI800 $79900
ATARI400 $37500

ATARI800 In clude. : Computer Console. BASIC Lang. Cartri dge, BASIC
Language Progr amming Manual. 800 Opera tor's Manual w/ Note book.
16K RAM Module, Power Supply, 1V Switch Box.

= SC[)rive .9900 ~~' ~~: ~'It'<A'
1"'0" " 1....~ Co! ' ]'9500 I...... S...... t... ".".. &noto\qltrl
mp,. U" I"C-' I moo us~ J~OO ... c.. .. ...... t ......
60\11....1,1 '"is us~ 3500 Go.c)tIo B4~ "Gl7---. 1100
lfjiRAl,l 'J.4gs ~~ 35oa aASlCCI..... ""oi;J...." t' oa
~ 1n1 "IA{f 189 i S ~~r~ J500 w-.. .....,
'w'... 1Itcoro. 6100 IIscSoc«q, )5 0ll Jl(""''''~~
"""," -".~ ~PoxtWtI 3500 1~1l,Ul~""»..tf

~~loI~C"'" m: ~d~ ll~ ::-~
As~ Oftvl 5500f.itU\ C"lIICSlf"'Q'llll1 )SO': h 'or "'~
6II...eaa ' l oa IoMlt"C~ I!_ 35 :<1 ....... t.nIn
LJt ' l oa 1I$c:~, 3500 o.-oc.ew..",
s..c-"e-o..f'" (J OG (1IIdroI "'''''''G ~oo PJdtllr~,_
....~ 5~0ll ..... 1oItcIlIftc1 )5 00 .lI::Jr1I<t.C~'"

""AlARI' 800 & 400

~annID'computc!~~
~S!~;~Service - -
Apple II® 64K ~ ,
• Z-80 Soft card Maxi-System .
• 16K Ram Card

Disk II w/controller
Apple II w/48K Call for more pricing!
Total Value $2719°0 your price $2229°°

sa.'ie\ For Pascal S stem add $425°0

\'lSTACOIroll"VTtR
Oal"'_"'U'lI~I..-rwpl"' PS ••••••• )8600 N_ "'K.' l'o< A~· .••• •• •••.••••••• ••.•.1t00
Yot.JyU.""'YOIU CIr<l ••.•• •••••••••. u s 00 Ii.. Apple Coroopullf
Y,_1O'WIOl<2,Cf,rd . . •• • ••••. moo N App"M'~SerI.11o'O ••••••••••• ••••• I14 M
Y,.011 4O...40c ol ....,..OOC_1 •••• 17500 N c...tl'Olll(l~" I• • Io'O ••••••••••••• •• •• •••• 17'1"
••IOO"adc......Iy. ·COIIlraJl !M6OO N AppIeMlftlll'l "'.,. •••••••••••••••••••• ' 5I r.I

"' ",oMlnl-ll)Sof1c.'1l ""'00 AI=~Cloek 2"r.I
lo"craMlft1'1("1'I\(''1l . , . •••••••.....•. 1. 00 App>eG'IP"I(I T.bIel ••••••••••••••• •••• , '" M
SSM AI()$Itl IW........ 110 •.••.• •••• •••••• 1&500 ApIN ""o10l1'Dte.rd .••••• ••• •••••••••••.. 21 t5
CCSAIYflCItroo'oou.1710Ah".I ••••••••• ••• 1,. 00 AP9'e O'llCll""cO"I 33 ••• ••••• •••••••• • S5I r.I
CCS ..... . I... c.rd172OA •••••••••••••••15$00 Ap~ Do Il< U ••.. •..•••••.•••• ••••••••• 'Sl ts
"w'e J.,..I'C.. ""G[S!r • • • • • • • • • • • • • • • • Sotr.l '.K.IL.an;lI~C.rd ••••••.• •••• ••••••• ' 25 15
"OV"I.."c;o...""I.' ' .' .I..t ~~ I.. C..od .• •••••••• ••••••••••• 1S1ts

I'looftpl..1 + ••••••••• •••••••• 1M 00 e:-"'....oc.I..,... Cal'll •••••.••••• ••••••••.1.00
"ooftW"I... . . . . . . •••••••••••• 1$100 loIllIII.. I'lO.. CI I'd ••••. _•..•• •• •• •••••• •• l,.ts
l" t'OllX·10 11000 CaNf.I"Toc:tVII~ .I(I(.)'bo.td 1.15
1" lraUX.10 " . roIOlt Cotot. S, . , • • • •••• •• • .2•• 00 .. , IIlAf!IlI. I'. " • ..•••••• •. , 15 H...
S"WT.I_ ltSOO .. ,IIlS ,l ~·lllod ••.•• •••••••• • •• •• •••• • ,H IS
"' ocS~I"" " 00 H_ CorN.' b HvdD'I!< . . . . . ... • . •. . 361400 H...
C~IoI..ttll" r>C loOl'•••••••••••••••••• 22100 H• • Cor'nI"01f1b H.rdDi.~ ••• Call • • •• •• ••• •• • •• •• •• •• ••
b,l''''OOO'lCl'LlIl • • • • • • • • • • • • • • • • .,"00 H e-.2Ofr,lbH.td QlIll •• call .....

OCM'r-I Ml(fO"!"tOdoImU • •• • ••• • •• •• •• • • .21100 H• • Cot'N .Co'lI."ItIO" ••• ••• Ca ll •• •••••••• •••••.•• •••
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List 198"

Single Board
Computers

MINIMOVER·5
pot ROBOTIC ARM...~..............ioiiiiii"""""" iiiiiii. ~~~

Com,,,,,,,~Alumbl.cl
W/ApphClti0l11

~lnuIJ

• Auto mation - r
Robotic As sembl y

• Education In
Robo tic Prlciple s ...

• Artlficl.l Inteligence Experiments r
• Computer Art and Games

$169500

Arm':I~~p~I~~~~~ ::~~~ •• •.••. • .• $39"
App ltcatiOtl-.'Re lere nco ManuII •• . . . . •• . $16"

AIM65 wll K "35 .00
AIM65 w/" K 475.00
8K BASIC ROM 99.00
4K ASSEMBLER ROM 84.00
POWER SUPPLY 64.95
ENCLOSURE "9.95

TOTALSYSTEMw/4K 669.00
SYNERTEKSYM-l 239.00
SO Z.8QSTARTER KIT 367.00
SOz-eo STARTER KIT A&T 450.00
SOSB C 100Z -80 A&T 367.00
SOSSC 200 2-80 A&T 399.00
RCACOSMAC VIP 199.00
CROMEMCOZ-SOSBC ....9,00

California Com puter Sys tems 2200

SUPER S·100 BUY!~
~ ,

12 Slot M. lnfr. me
54 Dynamic RAM
CPfMTM 2.2 ...
Z-80 CPU" MHz w/Serlal 10
Doubl. Densit y Disk Cont rolle r

Interfac e toVista V-lOoo Chassis

~~~C~~~~~~:~~;T~~E 1899.00
with (2) Shug.rt Double Dens ity
Floppy. moun ted . add 1495.00

AUT -CArM

Automatic Answer
Direct conn..,ct
0-300Band

List 279"
Acp 2 4 5 9 5

CArM

Answer Originate "CP 169°0

Dd~2t~I:t~
0-300 Band.~
List 2.9"' ACP 189°0

E LE T
PACKARD

HP -85 ~
$2695.00~

HP 7225 Graphi CSPtctter 1795 00
HP 16K Memory Module 265 00
HP 5 11.. • OU3tMaster Fie.:: Disk Drive. 2100 00
HP 5 1/4* SIngle Master Flex D ISC Onve 1295 00
HP Personality Module ••.. .• . ...• ... . .• 100 00
HP AOM oraw ..r .4000
HP Protter /Prmter ROM . . • . . .• ..•..• . . . 130 00
HP InpuVOutput ROM . . . . ... . •... . •. .. 260 00
HP MatriXROM 130 00
HP Sena t Interface (RS-232CI ... . • ... . • 350 00

HP -83 $ 18 95.00

HP·41: Powertul. Yet Eas y 10 Un ~~IIiI"'iliii
• The HP·"l ccm morucates WI th

HP 41-CY you In words as we ll as numbers
• You can cvstom ue the HP·41 to

• ~~~~r~~':n~~~I?snjast and euy
• Continuous Memory save'

• O;t%t~~~erlPherl!lls allow yo u
to expand capabilItIes

HP·41 System I . .. • . . . . . • . . 398 00

HP.41CY ~~=~~~t~t:~~~ :::::::::::~~~~
275.00 HP· Opt ical Wand . . •... .. . . 105 00

Hp·41C HP-Plolt er/Pnn ter ... • . ••. • . 315 00
1 HP·Oua d RAM 85 00

ADVANCED
.-.-----COMPUTER
PRODUCTS

II Proto Boards
P8-6 16gS P&104 50400
P8-100 18 00 PB-203 9100

• P& 10 1 2100 P&20JA 1.4900
P&-102 2S00 P8-2Q3A·1V\ 12900
PS-1OJ . 4300 - ...

MC1358 1.75
l M14,.. N 1.90
LMl o45aCNlN .49
MC1488N .99
MC1"89 N .99
l M1496N .89
l M1556N 1.50
LM1820N ,95
l Ml850N .95
l Ml889 N 3.10
lM21 11N 1.75
LM2900N .99
lM 2901N 2.50
l M2917N 2.95
CA3013T 2.19
CA3018T 1.99
CA3021T 3.49
CA3023T 2.99
CA3Q35T 2.75
CA3039T 1.29
CA3046N 1.29
lM3053N 1.49
CA3059N 3.19
CA3060N 3.19
CA3062N " .95
l M3065N 1.49
CA3080T 1.29
CA3081N 1.69
CA3062N 1.69
CA3083N 1.55
CA3086N .80
CA3089N 2.99
CA3096N 3.49
CA3097N 1.99
CAJ1JOT 1.30
CAJl40T 1.19
CA3146N 2."9
CA3160T 1.19
CA3190N 1.95
CAJ410N .59
MC3423N 1."9
MCJ.460N 3.95
SG3524 N 3.95
CA3600N 3.39
l M3900 N .59
l M3905N 1.19
l M3909 N .98
lM 3914N 3.75
l M3915N 3.95
lM 3916 N 3.75
AC4131N 2.95
AC41:,aN 1.10
RC4151N 3.70
RC4194TK 4.95
RC4195TK 5.40
UlN2001 1.25
Ul N2003 1.50
SN75<50N .59
S N75451N .35
S N75452N .49
SN75453N ."9
S N75454N _49
S N75491N .89
S N75492N .89
S N75<93N .89
S N7549.tN .89
Tl"94CN 4.20
Tl " 96CP 1 65

74LSOO
7"lSOON .26 74lS16-tN 1.19
7"l$Ol N .28 74LS165N .89
7"lS02N .28 7"lSl66N 2.48
7" lSOJ N .28 7..l S168N 1.15
74lSO"N .35 74LS169N 1.15
74lS05N .28 74LS170N 1.99
7"lS08 N .28 7"LS173N 89
74l$09N .35 7"LS17..N .89
7"LS10N .28 7..lS 175N 89
74LS11N .39 74l S181N 2.20
7..LS12N .33 7.cLSl90N 1.15
7"LS13N ." 7 7" LS191N 1.15
7" LS14N .95 7" LS192N .98
1" LS15N .33 7"lS 193N .98
7..LS20N .26 7" LSl9.t N 1.15
7"lS21 N .33 7"LSl95N .95
7"l$22N .33 74lS196N .89
1" l S26N .33 7"lS197N .89
7" LS27N .33 7..l S221N 1.15
7"lS28N .33 7"lS240N 1.69
74LSJON .26 7"lS2"lN 1.69
7"lS32N .33 7" lS2"2N 1.69
7.. l S33N .55 7" l S2..3N 1.69
1"LS37N .45 7..l S2....N 1."9
7"LS38N .39 74lS245N 2.20
74lS4ON .26 74lS2..7N 1.10
7"'lS42N .79 7"'lS248N 1.10
74l S47N .79 7"LS2"9N 1.19
14lS48N .95 7" lS 251N 1.40
7"l$S1 N .26 7"l S253N .98
7"LS54N .29 7.. l S257N .85
7"lS55N .29 7"LS258N .98
74l S73N .45 7..LS259N 2.95
74LS7..N .42 7..LS260N .65
74lS75N .59 7"lS261N 2."9
74lS76N .45 74LS266N .59
74lS78N ."5 14lS273 N 1.75
7"'lS83AN .79 7...l S275N ".40
74l S85N 1.19 7"LS279N .59
7" lS86N .45 74lS283 N .99
74lS90N .57 7"lS29O N .99
74lS92N .75 l.tLS293 N .99
7.. l S93N .75 74LS295N 1.10
74lS 95N .88 74LS2a8N 1.19
7..l SgeN .98 7" lS324 N 1.75
74LS107N .45 74LS:)..t7N 1.95
74lS1 09N ."5 74LS348N 1.95
74LS112N .43 74LS352N 1.19
74LS113N .43 74LS353N 1.19
74LS114N .43 14l S3&3N 1."9
74LSl 22N .55 74LS365N .69
7"LS123N 1.19 7..l $366 N .69
7...l S12" N 1.35 7" lS 367N .69
7" lS1 25N .89 74LS368 N .69
7"LSl 26N .52 74lS373N 1.89
7..LSl 32N .79 74LS37..N 1.89
74LSl36N ."9 74LS375N .69
7" LSl38 N .85 74lS377N 1.95
74l S139 N .85 7.. l S385N 1.95
74lS1 "'5N 1.25 7"lS386N 65
74lS148N 1."9 7"lS390N 1.95
74LS151N .79 74lS393N 1.95
74LSl53 N .79 74lS395N 1.70
7..LS l 54N 1.70 74 l S399N 2.35
7"'lS155N 1.19 74lS424N 2.95
7"LS l56N .99 7" lS668N 1.75
74LS157N .85 7.. l S670N 2.29
7"LS l 58N .75 81lS95N 1.69
7"LS 160N 1.05 81lS96 N 1.69
7" LS161N 1.15 81lS97H 1.69
7.. l S162N 1.05 81lS98N 1.69
74lS163N 1.05

LINEAR
78_ 5.95
78M06 1."9
78M.G. 1."9
l""05H .99
LM108AH 2.95
l M300H .79
l M301CN/H .35
L"' 3O<H .98
l M305H .89
l M306H 3.25
l M307CNfH .29
l MJ08 CNfH .98
l M309K 1."9
l M310CN 1.25
lM3110Ct*i .89
LM312H 1.75
lM317 T 1.70
LM318CNfH 1.49
l M319NfH 1.25
l M320K·XX· 1.35
l M320T-XX· 1.39
l M320H·XX· 1.25
LM323K ....95
l M324N .95
LM337K 5,95
lM338K 6.95
l M339N .95
LM340K·XX· 1.75
l M340T·XX· 1.25
l M340H-XX· 1.25
lM3«H 1.95
LM348N 1.20
l M350K 5.60
l M358CN .98
LM360N 1.49
l M372N 1.95
l M376N 3.75
LM377N 2.75
l M380CNlN 1.25
l M381N 1.79
l M383T 1.95
LM386N 125
LM387N 1.40
l M390N 1.95
NE531V1T 3.75
NE555V .39
NE556N .98
Nee1T 19.95
NE565N/H 1.25
NE566HN 1.75
NE567V/H 1.50
NE592N 2.75
l M702H .99
l M709N/H .29
lM 710N/H .75
lM111NIH .39
l M715N 1.95
LM723NfH .65
lM733NfH .98
LM739N 1.15
l M741CN/H .33
l M741CN-14 .19
l M7..7N/H .75
l M748N/H .39
lM760CN 2.95
lM 1310N 1.90
MCl33Q 1.95
MC1350 1 95

.35 C0 4098 2,29

.35 CD-I099 2.25

.35 MC1«08 12.95
1.05 MC14409 12.95
.25 MC14410 12.95

1.39 MC14412 12.95
.45 MC14415 8.95
.45 MC1«1 9 4.95
.35 C0450 1 .39
.25 C0450 2 1.65
,45 C0450 3 .69

1.39 C04505 8.95
1.15 C04506 .75
.59 C04507 .95

1.19 C04508 3.75
89 C04 510 1.19
.45 C04511 1.19

1.10 C04512 1.39
1.19 C04515 2.75
1.15 C045 16 1.45
.29 C045 18 1.39
.75 C04520 1.25
25 C0.4555 4.95

.65 CD-I556 .99

.65 C0.4566 2.25
1.29 74COO .35
.45 74C02 .35

3,25 74C04 .35
2.15 74C08 .35
3.25 74Cl 0 .35

.95 74C14 .72
1.95 74C20 .35
1.29 74030 .35
1.25 74032 .99
.95 74C42 1.35
.85 74C48 1.89
.85 74C73 .75

1.75 74C74 .75
1.2S 74C85 1.79

.99 74C89 5.95

.45 74C90 1.19

.69 74093 1.19
1.10 74095 1.49
1.10 74Cl07 1.19
1.10 74C151 2.49
3.95 74Cl 54 3.50
2.95 74C157 2.10
9.25 74Cl60 1.65
1.39 74C161 1.55
.75 74Cl63 1.65
.35 74Cl 64 1.55
.49 74C173 1.35
.35 74C174 1.35
.35 74C175 1.35
.35 74C192 1.65
.35 74C193 1.65

1.29 74C195 1 .~

.35 74C240 2.19

.35 74C244 2.19

.35 7403 73 2.39

.35 7403 74 2.39
1.95 74C922 5.39
2.95 7<C923 585
.99 MM8OC95 1.50

2.95 MM8OC97 1.25

7400
SN7 400 N .19 SN74123N .59
SN74 01N .22 SN74125N .39
SN7.402N 22 SN74126N .•.
SN7.0403N .22 SN7412S'I .59
SN7..04N .22 SN74132 N .69
SN7405 N .23 SN74'36N .75
SN7406N .23 SN7413 9N .95
SN7-401N .23 SN74141N .79
SN7408N .26 $N74142N 2.95
SN7.409N .23 SN74143N 2.95
SN74 10N .22 SN74'044N 2.95
$ N74fl N .29 SN7·41-45N .62
SN7.412N .29 SN74147 N 1.95
SN7413N .39 $H74148N 1.20
SN74 UN .59 SN74150 N 1.09
SN74 16N .29 SN74151N .67
SN7.411N .29 SN74 152N .67
SN7420N .22 SN704t5,JN .67
SN7421N .35 SN14154N 1.19
SN742 2N .29 SN74155N .78
SN7.(23 N .29 SN74156N .78
SN7 425N .29 SN74157N .69
SN7426N .29 SN74158 N 1.65
SN70427H .25 SN704 t60 N .88
SN7429N ..5 SN74161N .88
SN 7430N .23 $ N74162N .89
SN7432N .29 SN74' 63N .87
$N1437N .25 SN741f).(N .87
SN7~N .29 SN7416 5N .87
SN7439 N .29 SN 74166N 1.20
$ N1440N .19 SN74167N 1.95
SN7« ,N .79 SN704 170N 1.69
S N7442 N .57 SN74172N 4.75
SN744J N .95 SN74173N .79
SN74« N .95 SN74174N .89
SN7 "'45N .79 SN74 175N .85
SN 7....aN .79 $N7 4176N .75
SN7«7N .65 SN14177N .75
SN7«8N .79 S N7"'79N 1.3<
SN1450N .19 SN74 180N .75
SN7 4S1N .19 SN74181N 1.7S
SN7< 53N .19 SN74182N .75
SN7454N .19 SN74134N 2.25
SN74S9N .25 SN74185N 2.25
S N7<60N .23 SN74186N 9.95
SN74 70N .29 S N74188N 3.90
SN 7472N .29 SN74190 N US
S N7473N .3< SN74191N US
SN7474N .3< SN74192N .85
SN747SN .38 SN74193N .85
SN7476N .3< SN74194N .85
SN74HN '.60 SN74195N .68
S N7480N .' 9 SN74196N .85
SN7 482N .95 SN74197N .85
S N7483N .55 SN74198N 1.39
S N7485N .85 SN74199N 1.39
S N7486N .35 SN74221N 1.19
S N7489N 1.75 SN74251N .95
SN7490N .39 SN74273N 1.05
S N7491N .57- SN74279N .75
SN7492N .• 5 SN74283N 1.40
S N7493N .' 5 SN74284N 3.90
SN7494 N .69 SN74285N 3.90
SN7495 N .65 SN74290N 1.25
S N7496N .69 SN74298N .95
S N7497N 2.90 SN74365N .68
S N74100N 1.20 SN74366N .68
S N74107N .32 S N74367N .68
S N74109N .37 SN74368N .68
S N74116N 1.95 SN74390N 1.45
S N74121N .29 SN74393N 1.90
S N74122N .39 SN74490N 1.90

CMOS

RETAIL STORES OPEN MaN-SAT P.O. Bo x 17329 Irvine, Ca-iif. 92713 . DRIVER S LICEN SE ' OR M AJOR CRED IT CARD

:TT~:::;, ~~O~B;f~;:I;::; s:.~.J:''':. ~ ::~~~ •S:::;:':·i~~a'i . W. f.hou w Direct Order Lines: (714) 558-8813 ~~s~~~~:~~o~:t~;C;I~~K~A~~~T~YT~R~~=
RE TAIL PRICING MAY '}ARY (800) 854·8230 or (800) 854.8241 SH IPMENT OF YOUR PURCHASE

C0 4000
CD<OO '
CD<OO2
CC>4006
C04001
C04008
CD<0Q9
C[).4Q l0
C[).4Q ll
C040 12
C0 4013
C040 14
C[).4Q15
C04016
C0 4017
C04018
C[).4Q19
CD<o2Q
C04021
C[).4Q22
CD-I023
CD-402.
CD4025
C0402 7
CD4028
CD4029
CD4030
C04Q3,
C04Q32
CD4Q3<l
C0.4035
C[).4037
CD4040
C04041
C04().<2
C04().<3
C04Q«
CD-4<l46
C04().<7
C04048
C0404 9
CD405Q
CD405 1
CD-I052
CD4053
C04055
CD-I056
C04Q59
C04060
C04066
CD4069
C04070
C04011
C04072
CD4073
C0-4015
CO.(()16
CD40n
C04078
CQ.4081
CD-I082
CD4085
CQ.4089
CD<093
CO<99-'
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KIT ONLY
$349 .00

KIT ONLY
$299.00

•••
•••

Model A502 DC Stereo Control Center
• Dir ect DC coupli ng from Input to Output

DC servo c ir cui t ry
Cas cade FED Inp ut in all stages
Sep arate Mov ing Coil RIM amplifier
Distortion belo w 0.005% (3V)
Max Ou tput 15V
Frequen cy Respon se 20Hz-20K Hz ±0.2 d B
Max imum Phono Inpu t

M C = 16mv RMS (1KHz)
MM = 270m v RMS (1KHz)

Bu ilt-in Headphon e ampli f ier
Rel ay Output Muting

$349.00
Model A1033 Integrated Tube Am plifier

• Latest Japan ese Desig n
• Dist o rt ionless Output Tr ansform er usin g

special windi ng techniques
• Most c irc u it ry on PCB for easy assembly

and humfree performance
• Output 30W x 2 Ult ra Linear

(Switchable to Triode)
15W x 2 Tri ode Out put

(near class A performance)
• THO un de r 0.4%
: Frequen cy Resp on se 30",:30.000 Hz (-1d B)

Se parate Pre-Out and Ma in -In KIT ONLY

$499.00

FUJITECH AUDIO KITS

$499.00
Send $5.00 for each assembly manual,
refundable with order.

Monarchy Engineering, Inc.
380 Swift Avenue, Unit 21
South San Francisco, CA 94080

Visa or Mastercharge acceptable .

LATEST AUDIO TECHNOLOGY
FROM JAPAN
Model A501 Power Amp

• Pu re Class A 25W + 25W
• Switchable to Class AB WOW + 100W

Switcha b le to Bridge Class A 100W mono
Switchabl e to Bri dge Class AB 300W mo no
Frequen cy R~sponse 5-200KHz (-1dBl
Signal -to -No ise Ratio 120d B
Non-magneti c Chassis
" O ut-boa rd " comprehensive protect ion
ci rc uitry
DC ci rcu it ry w ith limi ted use of NFB
Hig h Effici en cy Flu id Co nvection Cooling
THO under 0.007%

12/52
4/ 52

12/ 52
4/ 52
2/ $2

12/ 52
4/ 52
4/52
2/ 52
3/ 52
4/ $2

10/$17.50

P.O. BOX 21038 •
DENVER , COLORADO 80227

Popular game device uses
LEOs. transistors, and Ie
to give the effect of a bright
red ball spinning around
numbers. Unit emits sound as
ball spins and finall y stops on
a number. Inc!. .all parts.
faceplate & PC board.

Dual 4 input NAND
14 stage counter
Tripl e 3 input NAND
Quad R-S latch
Phase locked loop
Quad 2 input OR
Quad 2 in NAND Schmitt trig
Quad EX-OR
BCDup/ down counter
BCD to 7 seg decode/drvr
8 channel data selector
CMOS1K low power memory

Phone Orders • Minimum AD Order $6 .00
303. 781-5750 • Please include $1.50 for postage

• VISA Me accepted
• Phone orders are welcome

Send for our 'r" Cl t./og of unique Items

CHANEY
electronics inc .

C3 10e 1 11.81
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WHEEL OF
FORTUNE KIT

®®~~~oo~
BOX2355,OAKLAND AIRPORT, CA 94614

PIlO U-flY , ,,( "'Ou U .. S lT I Y( SI.AV( Tll lceUI "IT
0'" 110( "I.UIK(1 . "lOT "H Eel l D IV . .... 1["' 1 L.I CKT.
",",e M SUf'U IOII Tlu "LASt k n,u , '"!lICIT C."
o,uutt 'ROH 1 0000000 C[ 0lIt H,Dl lll e T r LI SM. J:n
lloCl UCU ALl "I II' I , C._ CUlT ' OAIIO .l."O n ..r
COflD r Oil ( C"'''' E(T lO'' TO IT IIOI[ . Sll[~ lo S" ~ 1".

FOTO-SLAVE TRIGGER KIT

TERMS: Cat res add tax. Allo w 5% shipping ; excess
ref.unded. Orders under $15 add $2 handli ng . VISA. and

~:~t~~~~: ~:~-:;tS ~~re~~nl~~mJpcg." ~~l;~s~2~::C~, ~~
change without notice; limited quantit y on most Items.

MISCELLANEOUS SPECIALS
1000uF 35Vaxial capacitor 10/ $2.00
10,000uF 10Vaxial capacitor 5/ $2.00
S-100card edge connectors 10/ 529.50
Resistor asst. (cut & bent leads) 1000/55
RCA phono Jacks- these are super quality, closed

circuit jacks that are the best we've seen in
years. American made. 20/ 51.95

2102 low power 1K stat ic RAM 10/ 59.90
General purpose siii con signal diodes 50/ 52
GT5306NPN darli ngton, min gain 17000, 25V 200

mA, T09 2 packaQe 100/58.95
NPN transistor similar 2N3904 100/57.95
PNP transisto r slmiiar 2N3906 100/58.95
4N28 opto-co upler 6 pin mlnidip ,

MCT-2/1L-1 pinout 5/ 52
SN76477complex sound generator 1/ 52.50
Low priceI MA1003 12V DC clock module :

510.95, match ing case $3.95.

TO·220 NEG VOLT REGULATORS
7906 -6V regulator 2/52
7908 -8V regUlator 2/52
7912 -12Vregulator 2/52
79Mt5 -15Vregulator 2/ 52
7918 -18Vregulator 2/ 52
7924 ·24V regulator 2/ 52

4012-5

:g~
4044-5
4046-S
4071-5
4093-S
4507-S
4510-S
4511-S
4512-S
5101-S

These top qualit y, low power, high speed parts
expand memory in TRS-SO· 1/11/111 and Color
Computers, Heath H89, Apple, newer PETs, etc.
Backed by one year limited warranty . Add $3 for
two dip shunts and conversion instructio ns for
TRS-80* I. ·T I'lS-«l" ......... oI \hi Ta OldyCotpooa IlO"l

Why pa y more...we stock the right parts at the
right price.

CIRCLE 53 ON FREE INFORMATION CARD

SOLDERTAIL SOCKETS
AT A GREAT PRICE

8 pin 100/ 55.95 20 pin 40/ 54.95
14, 16 _ 18 pin 50/ 54.95 24, 28 pin 30/54.95

40 pin 20/ 54.95

FREE CATALOGUE: Find out more about our
exceptional prod uct line . For 1st class deli very, add 52
cents in stamps; foreig n orders add $2 (refundable
with order).

SPECIALI EPROMS AT A CREAT PRICE:
2708 EPROM $3 .S0 EACH;2716 EPROM
$8.50 EACH. LIMITED QUANTITY.

POWER SUPPLIES
12VOLT8 AMP: $44.50. With crowbar overvoltage
protection, current limit ing, adjustable outpu t
11-14V, RF suppression, easy assembly . Does not
Include enclosure and line cord. All ow 510 for
shipping ; excess refunded.

1/2 AMP POWERSUPPLY: 58.00 (specif y 5, 6, 8,
or 12 Volt operati on). RegUlated, short-p roof,
thermally limited, 1 A intermitt ent operat ion. Less
case and hardware.

BIPOLAR SUPPLYN13-XX: 515.00 (specif y -r 5V,
-r6V, -r8V , -r9V, -r12V, or -r 15V operation ).
RegUlated, very simp le assembly, virtuall y blow
out proof , delivers t250 mA min imum per side.

memory
EXPANSION:

16K DYNAMIC RAMS NOW ONLY

$ 19.95!!

THIS IS THE PLACE FOR PARTS.
CMOS ICS
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Molded3 Prong
Plug with molded

receptacle
Belden 16AWG

$3.00 ea.

MFGBy Rotron Inc.
3 Blades 4W' Square

USED
110 VAC $5.95 ea.

NEW
230VAG Model MU3Al

$12.00 ea.

NEW
SPRITE FAN
Mfg. by Rotron Inc.,

Model SU2A5 .
115v AC . 19amps .

(Impedance protected .)
3V, "x 3V, "x1W'

$12.00 ea.

7' POWER CORD

~

50-99$6.00
1DO-up$5.50

Phone: (305) 887-8228
TWX: 810-848-6085

We acce pt MasterCard and Visa.

C.B. SPECIAL
CONVERT THESE TO 10METER FM

New printedcircuit boardassembly. (Squelchpol,
volume controlandchannel sw~ch not included.)Boards
sold as is,the way we bought them from the
manufacturer. Boarddimensions 6'x6l'z ~

1-9 $7.50
10-49$6.50

VOLTS DIAM./LGTH. PRICE
@ lSV 3" X S1/2" $4.00 ea.
@ 20V 11/2" x S:¥4" $3.00 ea.
@ 2SV 1W' x 2W ' $2.00 ea.
@ 2SV 1W' x 2" $2.00 ea.
@ 2SV 11/2" x41/2" $2.00 ea .
@ 30V 3" x S1/2" $6.00 ea.
@ 30V 1" x S:W' $4.00 ea.
@ SoV 3" X SYz" $3.00 ea.
@ 7SV 1%" x 2%" $2.00 ea.
@ 100V 1Yz" x 3W' $2.00 ea.
@ 300V 1W' x 3W ' $2.00 ea.
@ 4SoV 1%" x 2" $2.00 ea.

MAGNETIC CHESS BOARD

WITHM~N
Folds in half to carry men

11" w x 11" I x l ' h

$4.00 ea. . .

ICSOCK ET S
GOLD·PLATED

WIRE WRAP

9 VOLT NI Cd MUFFIN FANS
RECHARGEA BLE

BATTERY

40/8" w x 7~" I do'," to l Y2" h
Hasa lip for recessedface
plateandafelt bottom

Length
15'

17'

COMPUTER GRADE ELECTROLYTICS
VALUE/MFD

63,000
10,000
2,700
2,900
3,000

100,000
39,000
34,800

4SO
SOO
240

SO

NEW.Replaces
thepopular 9V
TransistorBattery.

$4.95 ea. $4.7 5 ea.

AXIA L LEAD
ELECTROLY TIC
CAPACITORS
2 uF @ 15V12/$1.00

10 uF @ 15V 12J$1.00
20uF@ 15V12/$1.00
50uF @ 15V 12/$1.00
2.2 uF @ 25V 12/$1.00
3.3 uF@ 25V121$1.00

1 uF @ 35V12J$1.00
2 uF @150V 12J$1.00

25uF @ 25V151$2.00
3 uF @ SOV151$2.00
5 uF @ 50V151$2.00

10uF@ 50V151$2.00
250 uF@ 25V 101$2.00
100 uF@ 50V 10/$2.00
5BuF @ 75V101$2.00

200UA, 2Y2"x 2Y2" Sq.
Scale:1·30dbtop (orange),

0-50bottom(black)

E.F. JOHNSON
SIGNAL STRENGTH

METER

D.P. CABLE
ASSEMBLIES

$5.50ea~
Conn
& 22AWG

Hood # Cond
25P -1-4-
25S 10

14pin

16pin 45cea.

2. pin 75c ea.

f------------I 40 pin $1.75 ea.

G
"'~- -

o . 0
I

Edge Meter250UA,
fits inWxl~" hole.
Blackbackground .

Scale 1-20Top,
0-5 Bottom.

$1.25 ea. 5/$5.00

E. F. JOHNSON S
METER

SURPLUS
ELECTRONICS

CORP.

$25.00 ea.

Weather& water-proof
(canbeusedunderwater) ,
mfg. byUniversitySound,
16 OHM,25Watt,
350-10,000 HZ.
6" diam. x5" deep.
Model " MM·2

SPEAKER

SUB·MINI10K POT

"TANK BATTLE" TV GAME
Injustashort time and w~h afew minor parts.themost
novice hobbiestcancompletethisexc~ing Tank Ball ie
game. Createafun-filled evening forthe whole family.
Two independenttanks rumblethruland minefie lds,
shootshellsandfragment when h~ . Four distinct engine
sounds areproducedforthedifferent speeds.Soundsof
gunfire, shell burstsandtank explosionsarerealistic.
Automaticon-screen scoring. Supplied wMschematic
drawing.
SOLDAS IS
$9.95ea,

TRIMMER CAP

~
1.5-20pF (ARCO PC-402)

50C ea.

PANEL METERS
25-0-25VOC, 2V," x 3"
0-25VOG, 2%" x 2'14"
0-50VAG, 2'14" x 2'14"

(Shunt required)

$4.00 ea. 2/$7.00

5/$1.00

ASTATIC T·UGB-D1 04
MICROPHONE

Pre-amp desk-topmicrophone withcrystal
element3-pinplug.

$35.00 ea.

.r~ with On-Off
~ W' holemount,

Va" 0 shaft,
:Y<" thread section.

7294 N.W. 54th Street
Miami, Florida 33166 WHOLESALE/RETAIL

EQUIPMENT/COMPONENTS/WIRE & CABLE/ACCESSORIES

DIP SWITCH

~

~
H

o .......... •

~•..~.•: .~

7 POSITION $1.30 ea.
8 POSITION$1.50 ea.

12 POSITION $2.00ea.

AMP METERS

TERMS: Allmaterialguaranteed '-"'lessotherwisestated. Ifyouarenotsatisfied withour product, itmaybereturned ~hin 10days fora retund (lessshipping). Please
add$4.00 for shippingand handling onalloroers. COD's acceptedfororders totaling$50or more. AllordersshippedUPS unlessotherwisespecified. Florida residents
pleaseadd4%salestax. Minimum "'cia"$15.00.Foreignorclers - USfunds only, add20% forShipping andhandling.

CIRCLE 11 ON FREE INFORMATION CARD

SPEAKER

COPPER
CLAD BOARD

(DoubleSide)

Size9.25xl0 .75
Thickness .062

$ 2 .00 ea.

3" Oiam.,
8 0HM,
5 watts.

2W square,no shuntrequired.
Easy to read dial.

Movement:0-6, 0-10, 0-17

$2. 5 0 ea.

COAX CONNECTORS C & K SWITCHES
UG-273/ UBNC-F/UHF-M $2.50 ,UG·255/UBNC-MlUHF-F $3.00
UG-1 46N UN-MlUHF-F $4.50
UG-83B/U N-F/ UHF·M $4.50
UG·175RG-58Adapt $ .20
UG·176RG-59 Adapt $ .2D
UG-1094BNC-F/Panel $1.00 L-3 J·60

S023950c Part # M we ent
PL25960c J·60 7101 SPOT

J-60 7103 SPOT
COAXIAL CABLE (center off)

50 OHM·RG 174 L-3 7108 SPOT

$4. 9 5 /1 0 0' $3.00/50'
(momentary)

J·3 7201 OPOT (special75 OHM-RG 62/U largerocker)
$12.00/100' $ 1 .00 ea. 6/$5.00



50MHz & 100 MHz
DUAL TRACE WITH

CALIBRATED TIM E DELAY
HIT V550B HIT V1050
50MHz with 100MHz with
3rd TRACE 3rd & 4th TRACE

TRIGGER VIEW TRIGGER VIEW
LIST $1745.00 LIST $2390.00

SALE SALE
CALL CALL

7.95

7.95

7.95

7.95

1.49

Price

$3.49

List Price
S310 00A&TCCS281 0

~~Shugart
SA801R

SALE

IEEE S·100 COMPAT IBLE SINGLEIOOUBLE DENSITY
5 '1,, '/8" DISK DRIVES

SINGLEIIDOUB LE H EADED
ASSEMBLED & TESTED

CCS2810 Z80 CPU
2/4 MHZ CPU W/Seriall/O

VIS4-

GmpuPro'" from ®@~~~~
ANOTHER FAMOUS

PRIORITY 1 ELECTRONICS
TRUCK LOAD PURCHASE

10 MHZ 16K A&T
STATIC S0100

R
RAM

GBT·143A
Li st $349 ,00 ~

$169.00 Eal!()~
3/$450.00 ·~6

2 OR

11·11 California","puter Systems usr sazs.oo
CCS2422A

FLOPPY DISK CONTROLLER
WITH CP/M VERSION 2.2

• Ope ra tes up to 10 MHZ (90 ns RAM Ch ips)
• As semb led & Tested
• Meets or exce eds all IEEE 6961S-100 spec if icat ions

(inc lUding timing) .
• Full y stat ic design elimi nat es the t im ing probl ems

associated wit h dynam ic memorie s.
• Sw itc h se lectable cho ice of 24 add ress lines confor

ming to the IEEE 696/S-100 extended add ressing
spec if icat ions, or 16 address lin es as used in older
S-100 systems.

• Ideal for mu lti -user in stall ati on s.
• Board is addres sable as one 16K x 8 bloc k on any

4K bounda ry.
• Swi tch selectabl e PHANTOM disable and writ e pro

tect.
• + 5 Vo lt operation (req uires no ot her supp ly

vo lt ages) .
• Low power operat ion (900 mA typ ica l, 1200 mA ma x

im um).
, • 1 yea r Factor y Warranty,

S·100 COMPATIBLE PLUGBOARDS FOR INTERFACE,
MEMORY EXPANSION, EXPERIMENTATION

IINovationl. '·
APPLE II
MODEM

SYNCHRONOUS SERIAL INTERFACE
THE ULTIMATE IN DATA COMMUNICATIONS

FOR THE APPLE II
The n ew C AT for Apple by No vation is a c omple te data

conununication s sys te m fo r the Apple ITcom pu te r. It c ons is t s
of a s in g le c a rd LSI m od em that o ffors automatic dialing.
answer and d isconnect function s p lus fully s e le ct able opera
tion h om II0to 1200 baud including the BAUDOT code forthe
Deaf Network.

• 300/1200 Baud. LS I Dual Spe ed. Dir ect connect Modem
with rece iver se ns itivi ty gTeater than - 40dB M

• Auto a ns w e r/auto p~l~e 7 touch tone dialing/auto
di sconnect

• Single Unit ca rd wi th pluggable finnware
• Softwa re se lectable corrununication speeds compatible

with Bell 103 (300 Baud) or Bell 202 (1200 Baud)
• FCC a pp roved for d irect connect to phone n et wor k-no

external coupler required
• Full/Half duplex at 300 Baud or Half dup le x a t 1200 Ba ud
• M od em p lu gs into Apple Bus (No e x terna l units)
• Easy to use operating prog rmns supplied on Di sc
• Separate RS232 3-wire port for op erating Printer/Tenninal

at 110 to 1200 Baud
• Pow er supp lie d to Apple (mininnun load)
• O ptional ha n d set p rovides full te lephone capability
• Optional p rog ram ROM's for pascal and CPM
• Optional Tape input for r e cording in coming voice message s

List Our
Price Price

NOV-APLCAT $389.00 $359
NOV-490403 Expansion Module 39
NOV·490404 Handset 29
NOV·490405 BSR Control" 19
i1lOV·490406 Cass ette Rec. Cable" 5
NOV·490407 Touch Tone Receiver 99
NOV·490408 Finnware 29
NOV·490409 Deaf Finnware 29
NOV·490410 Soft ware Diskette 29
*Requires expansion module

VCT- 8801-1
Plain no etched circuitry except contacts.

Prod uces maximum flexibil ity .
1-4 5-9 10-24

$15.67 $14.24 $12.82

Universal Microcomputer/processor
plugboard, use with 8-100 bus, Complete

with heat sink & Hardware. 5.3" X 10" x 1/ 16:'
1-4 5-9 10-24

$22.48 $20.37 $18.26

List $995 ,00

SALE $819.00

HIT·V352
35MHz DUAL TRACE

WITH DELAY
LIST PRICE: $1150.00

SALE PRICE CALL
• Economically priced

dual trace oscilloscope
• SquareCRT With Internal

graticule (illuminatedscale)
• High·accuracy VOltage axrs &

time axis set at± 3% (ceru
fred at 10· to 35· CI

• High-senSitivity lmV/ dlv
• lo w dflft
• 2 Year Warranty

LIST PRICE: $850

SALE PRICE CALL

OPE ALE
OUR LOWEST PRICES

OF THE YEAR!

• ttJJ~9i~J.
Sing le and dua l t race, 15 thru 100 MH z. Al l high sen
sitiv ity Hi tachi osci ll osc opes are built to dem andin g
Hitach i Qualit y standards and are backed by a z-vear
warra nty. They're ab le to measure sig nals as low as
lm Vldi vi si on (w ith X5 vert ica l magnifi er). It' s a
spec if ic at ion yo u won't find on any othe r 15 or 30 MHz
scope s. Plus: Z-axis modu lat ion. tra ce rot ati on. front
pane l X-Y opera tio n for al l sco pe mod els . and Xl 0
swee p magn if ic ati on . A nd. 30 t h ru 100 MH z
osci lloscopes o ffer int ernal signal delay li nes. For ease
of opera t ion, fu ncti on aity-relat ed co ntro ls are group ed
into th ree block s on th e co lo r code d front pan el. Now
here 's th e cli nc her: For what yo u'd expec t to pay mo re,
you ac tualiy pay less. Chec k our sco pes bef or e yo u
decide . Ai l scopes complete wi th probes.

• Dynamic range 8 div.
• TVsync-separator circuit
• Built-i n signal delay line

(V-352)
• x-v onerauon
• Sweep-timemagmfler

(10 times)
• Trace rotanon system
• Fine-adjusting, click-position

ing function

Hitachi...The measure of quality.
HITV302B

30MHZ
DUAL TRACE

OSCILLOSCOPE • TV svnc-separater circuit
~~~!!"'!""!ll . High·senSlvlty t rnv / orv

(5MHzl
• Sweep-lime magnifier

(10 limes)
• Z-axis input

(intensity modulation)
• Signal delay line
• Complete With 2 probes
• CHI . CH 2. DUAL. ADD.

DIFF. Vertical
Detleclion Modes

• x-v cperaucn
• Trace Rotation

The HIT ACHI V550B (50m Hz) an d VI 050 (100m Hz) 01·
fe r aI/ tne capa bi li ties you migh l expect from a lab
grade osci l/o sco pe . Cap ab il it ies such as 3rd Irace Irig
ger view, a bright 6 " square CRT, and a max. sweep re te
of 2ns/div (VI050) 5ns/d iv (V550B). Als o. feat ures you
m ay no t expect like, sens it ivit y of Imvld iv (V550B)
.5mvldi v (VI 050) Vi I OmHz, sutometic loc us correction.

Terms: U.S.: VISA. MC, BAC , Check, Mo ney Order, U.S. Fund s Onl y. CA. residents add 6% Sales Tax.
MIN IMUM PREPAID ORDER $15.00. Inc lu de MIN IMUM SHIPPING & HAND LING of $2.50 for the f irst
3 lbs.. pi us 25¢ fo r eac h addit iona l pound . Orders over 50 Ibs. sen t freight co lle c t. Ju st in~

•

... .. .....n H . case ...p lease inc lude your phone no. Pri ces subjec t .to chan qe Wi.thOU.t not ice. We wi ll do our best to~~
main tain price s thru AUGUST. 1981. SOCKET and CONNECTOR Prices based on GOLD, not exceedin g~

' S700 .00 per Ol .

Sa les Prices are fo r prepaid orders on ly . Cred it Card o rders wi ll be charged appro pria te freigh t. NEOA



SPECIAL PURCHASE

TIG.16LP pkg. of 100 $160 0

TIG.16LP pkg. of 1, 00 0 $120°0
OEMS Stock up at this LOW PRICE

# of
Sectoring Application heads
Soft Sector TRS-80 Apple

40Track Cert
VRB-MD525-10 Hard 10Sector North Star

40Track Cert.
VRB-MD525·16 Hard 16 Sector Micropolis

40 Track Cert.
VRB-MD557-01 Soft Sector 77 Track Cert

100TPI
VRB·MD557-10 Hard 10Sector 77Track Cert

100 TPI
VRB-MD557-16 Hard16 Sector 77Track Cert

100TPI
VRB-MD577-01 Soft Sector 77 Track Cert

100 TPi
VRB-MD577-10 Hard 10 Sector 77 Track Cert

100TPI
VRB-M0577·16 Hard16 Sector 77 Track Cert.

100 TPi 1
VRBMD Series comes wtthreinforced hub ring mounted.

8" DISKETTES
VRB-F032 Hard Sector Shugart 601R
VRB-FD34 Soft Sector IBM 3740
VRB-F032-2 HardSector Flippy
VRB-F034-2 Soft Sector Flippy 1

Verbatim 8" Dlskelles have all the Datallfe
Improvements without the hardhole reinforcement rinqs.

ALL VERBATIM DISKETTES ARE DOUBLE DENSITY CERTIFIED

GOF·IBARW3

SH. WT. 3 LBS.

LIST PRICE S5995

SALE PRICE $29 95

A MU ST FOR EVERY
OFF ICE WITH DATA
PROCESSING EQUIPMENT

_......

/ ~
f j 6 OUTLET
...".:"..... MULTI USE
•••. CORD REEL••• THE CONVENIENCE OF

AN EX TENS ION CORD AND POWER
DISTRIBU TION PANEL IN ONE

~ COM PACT. SE LF ·STORING UN IT!
• Six GROUNDED 3·PRONG OUTLETS!

CIRCUIT BREAKER FOR SAFETY'S SAKE 
GUARDS AGA INST OVERLOADS ABOVE 10
AMPS

GOF·CR21 22 Ft. - 5 Ibs $24.95
GOF·CR50 50 It. - 10 Ibs $39.95

~SDBAR...
GOF·IBAR46
• Inductively Isolated grounds
• Sockets individually filter isolated
.. Each socket isolated from power

line LIST PRI CE S7995

SALE PRI CE S3995

PROTECT YOUR INVe6TMENT
PROTECT YOUR DATA WITH
~ ;:isi l:JIII CIl 'I'. , ... ~ .~

2114-3L
4096 BIT (1024x4) 300ns
LOW POWER STATIC RAM

8/ $300 0

100 + $30 0

Price
.$19.95

$129.00$19900

List Price SALE PRICE

OESCRIPTION

ParI No .

ParI No .

8100WWG 4.00 3.75 3.50 3.25

•
PRIORITY ONE ELECTRONICS

9161-R DEERING AVE. • CHATSWORTH, CA 91311

8100 STG

PRICE
1·9 10·24 25·99

CNO·OE9P 9 PIN MALE $ 2.10 s 1.90 $ 1.70
CNO·OE9S 9 PIN FEMALE $ 2.70 $ 240 $ 2.10
CNO·OE9C 9 PIN COVER $ 1.50 $ 1.25 $ 1.10
CN O· OA I5P 15 PIN MALE $ 2.75 $ 2.45 $ 2.15
CNO·OAI5S 15 PIN FEM ALE $ 3.95 $ 3.60 $ 3.20
CNO· OA I5C 15 PIN CO VE R $ 1.50 $ 1.30 $ 1.10
CNO·0825P 25 PIN MALE $ 3.00 $ 2.75 $ 2.60
CNO·OB25S 25 PIN FEMALE $ 4.00 $ 3.75 $ 3.50
CNO·085121 2 1 PC GREY HOOO $ 1.60 $ 1.45 $ 1.30
CNO·P25H 2 PC. GRE Y HOOO $ 1.50 $ 1.25 $ 1.10
CNO·0851 226 2 PC. BLACK HOOD $ 1.90 $ 1.65 $ 1.45
CNO·OC37P 37 PINMALE $ 5.BO $ 5.10 $ 4.45
CNO·OC37S 37 PIN FEMALE $ B.70 $ 7.70 $ 6.70
CNO·OC37C 37 PIN COVER $ I.BO $ 1.55 $ 1.30
CNO·0050P 50 PIN MALE $ B75 $ 7.75 $ 6.70
CN O·005OS 50 PIN FEMALE $11.65 $10.25 $ B.90
CNO·0050C 50 PIN COVER $ 2.00 $ 1.80 $ 1.60
CN O·020418 HARD WARE SET 2 PR $ 1.00 $ 0.80 $ 0.70

CN O·RS2328FC LA~~~3{A ~mpcJ~A8 F T $1995 $17.95 $15.95

GN0 5730360 PR1mR7gg~~~bEloR $ 900 $ 7.50 $ 600

Part No.
L1V-STAR

,

THE STAR
MODEM
from
LIVERMORE

FEATURE
FITS GTE HANDSE TS!

2 YEAR WARRAN TY
EXCLUS IVE ACO USTIC CHAMBERS

Th e exclusive triple sea l of Liverm ore's new flat' mounted
cup s locks the handset into the aco ustic chamber yielding
supe rio r aco ustic iso latio n and mechan ical cushio ning.
Des igned to adap t to most com mo n handset s used
m rouq hou t the world. the STAR offers tJihut ost In flex
~bi ltty and tra nsmission re liabi li ty.

Sgecificaiio ns :
• ata Rate : 0 to 300 baud
• Com patibi l it y: Bell 103 and 113: CC ITT
• Frequency Sta bil ity : ± 0.3 percent. Crysta l cont rolled
• Rece iver Sensiti v ity : -50 dBm ON. -53 dBm OFF
• Mod ulati on : Frequency shift keyed (FSK)
• Ca rr ier Dete ct Delay: 1.2 secon ds ON: 120 msec OFF
• EIA Termi nal Interface : Compatible with RS 232

specifications
• Teletype Int erface: 20 mil liamper e current loop
• Opti onal Int er faces : IEEE 488 : TTL : TT Y 43
• Int ern at ional (CCITT) f req uen cie s ava i la ble
• Sw itc hes : Oriqmate/Ott/ Answe r: Full Duple xl Test/Ha lf

Dup lex
• In d icators : Transmit Data . Receive Data. Carrie r

Ready. Test
• Power: Supp lied by 24 VAC/ 150 MA ULl CSA nstecwall

mount transtormer. Input1 15 VAC. 2.5 watts . (A 220
VAC. 50 Hz adaptor [S available upon request.)

• Di me ns io ns : 10" x 4" x 2"
• Woig ht: 1.74Ibs . (3Ibs. shipp ing weight includ inq AC

adaptor. )
• Warra nty: Two yea rs on pa rts and lab or. exclud ing the

AC adaptor which carries the manufact ure rs warranty

MODEM SALE
~ $129.00



• Buill·ln Power Supplies
• 200 Tracks / Inch

• 256 Bytes
per Sector

• 24 Sectors / Track
• 19.583 Sectors /

Platter

"Recerve-onlv' (no key boa rd ) Fea
lures X&Y steppers plus all sole 
nerds & stand ard IBM Setec tnc -H
printe r mech anism Takes Tech- Ill
nbb on car tri dg es Less case and
platen . m ostl y who le . "as- i s"
Schema tics Inclu ded
. . . .... .. . . . . . Only 112900• • •

.- '
• 5 MbFixed. 5 MbRemovable
• 11 5 VAC60 Hz MODEl
• Takes 5440 Disk 44B
• Induslry Sid. Oriye
• Daisy Cha in up to 4 \ ~l.
• I/ OData Included sPEfGEf\!"

of

CIRCLE 23 ON FREE INFORMATION CARD

SURPLUS BUYS of the YEAR!!
The Mos t Soug ht A/ ter . Most Desireable

DIABLO 10 MEG DISK DRIVES

IR SCOPE see in the dark, new, portab le.
IR SCOPE KIT pre-assembled, mod ular

REFURBISHED& !'IoVi $199500 Includes 2 FREE
OPERATIONAL QI1IY ••en DISK CARTRIDGES

CIRCLE 10 ON FREE INFORMATION CARD

MODEL 44A DISK DRIVE 10 Mb Earlier destqn. same 110 . Used whole. untested
Includes schemallcs and data . . . . . . . . . '1200 ••.

MODEL 43 !i MEG DISK DRIVE 100 TPI. good cond.. used whole. untested.
With data and sc he mat iCs. . . 795••• .

MODEL 429 POWER SUPPLY ;2 4VDC @ 6 amps. 5V @ 6 amps. Beqinred for
bo th the 44A and 43 drives (above) . . . . . . . .. . . . . .. '75.00 •••

----- MORE BARGAINS----

RO'SELECTRIC·II PRINTER

Shipping extra on all merchandise

Meshna Inc., PO Box 62, E. Lynn, Mass. 01904

P.O. BOX 942, RE-9
S, LYNNFIELD, MA . 01940

_____---=ZIP _

POIYPAHI:

"JOIN THE PAK"
DON'T MISS OUR 25th

ANNIVERSARY CATALOG

__400-PRE·FORMED 'I, WATTERS, popul ar Yalues, some 5 & 10%ers, (' 6246)
__35·UPRIGHT ELECTROS.1OO%, ..sorted yalues & Yol tages, marked (13226)
__75-CABLE TIES, 4" non-sup white plastic, lik e Ty·wr ap, ('5218)
__50-MINI POTS, pc style, slngl. turn , ".orted valu •••. . . .. . . . . . . . . . . . . . . (' 3345)
_ _ 150-PC. CAPACITOR SPECIAL, ..st. myla rs, polys, mic as, etc . 100% mat. . ('8264)
__175-'/. WATT RESISTORS, asstd. carbons, carbc-Illm e, some 5% (I5797A)
__60-POLYSTYRENE CAPS, as sorted type . , styles & sizes, all good, (12729)

SURPRISE PAK Assortment of IC's, cap . , pot. and part . of .yery desc• . . . ('8648)==175·HALF WATTERS, 100% color ceded re.lsto rs, 1. Yalues, (13046)
_ _ 175-MOLEX SOCKETS, " on a atrtp" , make your own pc sockets , ('6255)
__400-PREFORMED '/. WATTERS, as.orted vafuee, precut tor PC appl. (16622)
__24-MINI·BULBS, ASST. VOLTAGES & b..e . tyles, some colored ('6757)
__125·LONG LEAD DISK, prime, mar ked cap s, ..sorted mater ial. ('2598)

50-SLIDE SWITCHES, Yarlous shape s. . Izes and types (12726)
_ 25·MICRO MINI REED SWITCHES, 1" long, for atarm e, relay sy.t.m., etc•. .('6263)
__50-THERMISTORS, Yarlou.type. & . tyl es, neg. coefficient, 100% (14089)
_ _ 200-PRE·FORMED DISCS, cap. wllead. fo r PC use, mixed values, (12605)
--5O-AXIAL ELECTROS, as st. values , vclts, sizes , what a buy ! ('3227)
__100-PLESSY CAPS, ceramic blocks In assorted size. & values , ('6221)
__3·WATCH GUTS, 5·l unctlon, LED style, assorted sizes, untested (' 6287)
_ _ 6-TIME DELAYS, solid state , asst . Irom 450 mSec to 8 Sec (' 6758)
__ l 00-PLASTIC TRANSISTORS, untested, to-92, asst. type s (12604)
__75·TRANSISTOR ELECTROLYTICS, epoxy encap sulated, asst. Yalues, (12747)
_ _ 20·SLlDE VOLUME CONTROLS, vartous values & types, lor HI·FI, etc (13057)
__SOO·PC.·HAR DWARE SURPRISE, (approx.) lib. asst. screws, washers, etc . (16271)
_ _ 100-POWER RESISTORS, 3to 7 watt powerreslsto rs, (16281)
_ _ 50-2 WATT RESISTORS, assorted carbon s, film s etc . some 5%er s, (16238)
_ _ 24-SKINNY TRIM POTS, multl llo sing I. tum, asst. yalues & type s, '. (#6285)
_ _ 40 CRYSTALS, assorted types , some H6IU, some Irequency mar1<ed (#6256)
_ _ 20-9V BATTERY CLIPS, .nap connector, coded, In.ulaled leads, (#6286)
_ _ 4 HEAVY DUTY LINE CORDS, 2 condo 61t., 16 gauge (#6292)
_ _ 200-PRECISION RESISTORS, YZ W, orted wattage. 1%, axia l (#2426)
__.30-PANEL SWITCHES, a..orted rotary, micro, slide, ate (#6629)
_ _ 20-PAIR5-RCA PLUGS & JACKS, popular lor H~FI, . peakers, etc (#6630)
_ _ 4-2N3055 NPN TRANSISTORS, 115 watts, 15 amps, TO·3, 100% mat (#6633)
_ _ 5·LINE CORDS, heayy·duty, 18 gauge, 6', molded plug, z-eona (#6499)
__ 2o-2N3055 HOBBY TRANSISTORS, manul. lallout, TO·3, U·te st , (#6624)
_ _ 25-PLASTIC POWERS, 25 watt, npn & pnp, 50-200 bvebo , TO·220 (#6237)
_ _ .150-" 4000" RECTIFIERS, IN4000 . erle. , may Include; 50 to l000V (#2417)
__.30-SCRs &TRIACS, assorted Yalue s, 10 Amp TO·220, un test ed (#6337)
_ _ llO-IN914 SWITCHING DIODES, 4 nsec , axial , glass, unte sted (#6632)
_ _ 30-INSTRUMENT KNOBS, lor half round . ha ft . , some wlpolnte (#6498)
_ _ 35-STEREO INDICATORS, tiny red 1.5V bulbs, lor HI·FI replacement. (#6244)
__.40-EDGE CONNECTORS , a..t. 4 & 6 pin , 2·.lded, pc leads (#6384)
_ _ 6-MINI·MOTORS , type RE56,1.5-6VDC, color-ceded wire lead• . . . . . .. . . . . (#6718)
__25-NE·2 BULBS, neon, lo r 110 VAC, requires resi stor, (not Incl.) (#2613)
_ _ lSO·METALL IC RESISTORS, mostly Yzwatt ers, ass t. yal.l ·5% tol.. (#6280)
_ _ .4o-VOLUME CONTROLS, assorted yalue. & type • . .. . . .. . . . . . . . . . . . . . . (#6331)
_ _ 25·2N3904 TRANSISTORS, 100% material. (#6370)

28tl . ·COLORED 20 MIL FIBERS, 2' length., as.orted colors (#6768)
- - 1 25 -0 NE WATT RESISTORS, top names , mo.t1y carbons.some 5%ers ('3300)
--200 PC. SEMICON SPECIAL, asst. dlod es, zeners, etc . untested ('6284)
- -40·STRAIN RELIEFS, asst . type. In Yarl ous size. & shapes ' 1*6756)
--1- UHF TUNER , 3 -gang, 300 ohm , direct drive type ' 6658)
- - 200- TUBULAR CAPS, asst. tubulars, 1OOmmf to 0.1mf to 600 WVDC ('6254)
- - 6 0 -MINI LAMP SOCKETS, asst. screw, bayonet, & snap-in's (_6789)
--150·SUBMINIIF TRANSFORMERS, a••t. tr ansistor radio types ' 1' 6259)
--1O· PUSHBUTTON ALARM SWITCHES, sp.t n.e. 1A 125 VAC ' 6267)
--25 . DATA ENTRY SWITCHES, asst. 1/2" square keyboard switches ('6667)
--10.MOTORS MOT ORS, a.st.size hobby mot ors, 1-1/2to 12 yolts .. ('2551A)
- - ISO-TERM INAL STRIPS, asst. screw & sclder lug types (#6251)
--50· TO·5 TRIACS, asst. 50 to 600 PIV.70% yie ld, gold plated, 3 leads (#6321)
--200·Hi·QUALITY RESISTORS, 1/8, 1/2, & 1 wettera.t % & 5% ' l ' 6627)
--40 . MYLAR UPRIGHT CAPS , as st . epoxy, plastic, polystrene,etc #6634)
==20 . HOBBY LEOS, asst. type. styles & co lors, mo stly dims ('6225)
__12 FT.·FIBER OPTIC RIBBON, 3/8" wide ribbons conduct light '(' 6770)
- -1 OO-PIN SOCKETS. inline ma le & female crimp-on connectors ' 1#6902)
_ _ 1OO·ASSORTED SPACERS , nylon spa cers, washers, grommets, etc .. ' 6617)

Total Amount of Order $ _

INC LUDE SHIPPING AND HANDLING: U.S., ADD $3.; FOREIGN, ADD $7.
MASS. RES, ADD 5% SALES TAX.

NAME _

ADDRESS _
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10 Megahertz

1-9 10 up 100 up
$3.45 $2.85 $2.45

3.90 3;20 3.00
3.50 2.85 2.55
5.90 5.30 5.00
6.50 5.50 4.50

18.90 16.90 15.90

I-IRMEI.3
HM307

SINGLE TRACE
OSCILLOSCOPE

IDEAL SERVICE INSTRUMENT

TIME BASE 0.2 J.LS - 2.0 s/cm Onl,

LPS.TRIGGER • COMPACT $435.00

BUILT-IN COMPONENT TESTER

2114 (200 ns)
2114L3
4116 (200ns)
2708
2716 (5V)
2732 (350ns)

The Unique New Printer That Gives
You All These Exciting Features.

MINIATURE DOT MATRIX
I~PACT PRINTER

_______ MODEL
DP·822

250 $2 2 0
250 2.71
250 2 1&
400 315
400 352
250 3'11

250 522 •

•••

M,"
Tvp .....k
T." Mock
...... Volts

"·sis·rs·

P6505A 1070 808OA-S08 5A ZSOOO RS232
P6506 970 and Support ICs SERIES CONNECTORS
P6506A 10 10 P8080A $5 00 Z8001 DC $150.00
P650 7 9 10 P8085 A 1000 Z80020C 140 .00 DB25P male 2.95
P6507 A 10 .70 Pa21 2 2.30 Z8065 DC 99 .00 0 8 25 5 le ma re 3 .60
P65 12 10 .70 P8212B 450 Z8073PC 25 .20 HOODS 1.7 5

P651 2A $16 60 Pa216 2.10 Z8104 PC 4.90 SET 7 .60
P651 3 970 8224PC 310 Z8107PC 4.90
P65 13A 1070 P82 26 2 40 28 108PC 490
P6514 910 8228PC 5.80 28 1200C 5.60 NMOS MICRO-
P6514A 10 .70 P823 7 22.00 281 21 PC 3.65 PROCESSOR
P65 15 910 8238 PC 6 00 Z812 1DC 19.60 MC68000l $347.73
P65 15 A 1010 P8251 640 28133 PC 2.50 MC68000l4 29 1.87
P65 20 5 90 P825 3 1300 28136PC 5.20 MC6800016 3 1980
P6520A 640 P8255A 610 Z8140PC 300 MC6848 8P 19 .80
P6521 620 P82S7 11.90 Z8144PC 3.60 MC68705 P3 l 11 1.72
P6521 A 680 P82 79 15 .90 28148PC 300
P6522 5 40 DP8303N 390 28164 8 PC 24 .40 NMOS EPROM
P6522A 11 .90 DP83048 N 39 0 28165PC 7.65 MCM6B708C S 32.26
P653 2 1 80 DP830 7N 3.90 Z816 6 PC 7.65 MCM6B764C 309 .89
P653 2A 10 .20 0P8308N 39 0 28173 PC 2.10 MCM68766C 309 .89

1080
1 1.80
69 0
3 .14

891
6 .13
2.72
2.7 2
2.72
2.72
3 .14

MODEL
V-302B $995.00

DUAL
TRACE

PORTABLE
OSCILLOSCOPE

" ~
Moe3009
MOC3010
Moe3011
MOC3020
MOC3021
MOC30JO'
MOC303,'

--

28,9 1
2891
26 53
2653
22 .34
2234
4 05
300
3.21
289
244
2.93

6502 SE RIE S
P6502 S 640
P6502 Aj2MH11 7.90
P650 2 BrJMH, ) 13 50
P6503 9 .70
P6503 A 10 70
P6504 930
P6504 A 10 .70
P6505 930

MRF31 4
MRF314A
MR F454
MRF454A
M RF45 S
M RF455A
MRF475
MR F901
M RF904
MR F9"
MR F8003
M RF800 4

6800 MC68 60P
SER IES MC6862.

MC6800P $ 590 MC6815l
MC68 0111 65 .84 MC6880 AP
MC680 2P 11. 50 MCS8S1 P
MC6805U2 P2 3072 MC6882AL
MC6808P 13 .90 MC6885 P
MC6809P 36 50 MC68 86P
MCS8 21 P 346 MC68 8 7P
MC68 28P 9 90 MC6888P
MC684 0 P 12 22 [ MC688 9P
MCG843 P 45 39 j- ..J

MC6S44 P 45 .39
MC6845P 2200
MC684 6Pl 3990
MC6846P3 6 6 .50
MC6S47 P 1606
MC6850P 340
MC6852P 3.50
MC685 4P 32 .26
MC68 59l 27190

More sensitive to your input

lin ear Ie and Volta ge
Regulator Datebook

214 pages ..... . $4 .50

Introducing the full featured.
expandable color
computer $299.95

30 MHz HITACHI

(I:: commodore

VIC-20

Z-BO
SERIES

74LS ... Seri es
14 l S(K) N S 21
74lS03N 23
74LS04 N 26
74lS08N 2 7
74 LS10N 24
74 lS 1 1N 31
74lS20N 24
74lS22N 34
74lS26N 39
14lS2 7N 29
74 lS32N 34
74lS37N 36
74 lS40N 34
74 lS42N 45
74 lS73N 38
74 lS74N 54
74LS B6 N 45
74lS90N 4 4
74lS9 3N 42
74 lS 109N 52
74lS112,.. 42
74 LS123N 19
74lS125N 89
74LS126N 54

~: ~~~~~~ :: • Low Cost • Uses standa rd 2\4 " adding
74 lS 138 N .66 • Disposable printing head machine tape
,~: ~~ ~ ~~~ 1 ~~ • Simple interface or carbonless paper
74lS15 1N 44 • Handles any type font • 21- columnprinting at25
74lS152 N 75 • Needs only one 12-volt DC lines pe~ second
74LS153N 42f-- - - - - - - - - --r- - - - - --t powe r supply • Easy to Install and maintain
;:t~::~~ .~ SILICON GENERAL Motorola's
14LS1 62N 85 Complete Model DP-8 22 $70_00

;:t~~:~~ :~ Opto Triac Dot Matrix Printer Control/Drive Card
14LS110N 265 Model DP-82 2-08B $125.00

;1 ~~g;~ :~ f---R.:.F-::.------------fDriver

~:~~~ ~~~ ~:;g ~:ti~~IS~Ot:l Line
74 l S19 1N 89 MRF20B 16 06
]4lS193N 89 MRF20 9 19 2 7
74 LS194N 85 MRF212 22 .48
74 l S 19 5 N 65 MRF215 4 01 5
74 lS221N 8 5 MRF2 16 4329
74 lS 240N 9 5 MRF2 2 1 15 22
74lS24 1N 90 MRF222 17 6 7
1 4 l S24 3N 9 9 MRF2 23 18 .50
74 l S24 4N 9 5 MRF224 2 1 .6 5
74 lS245N 220
74lS251 N 2 20
74 l S2 53 N .59
74 lS257N 80
74lS2 58 N 65
74 l S2 60 N 65
74lS26 6 N 48
74 l S273N 1.3 5
] 4 l S29 9 N 2.60
74 lS 36 5 N 75
74lS366N .79
74lS387N .70
74 LS3 73 N 1 4 5
74lS3 74N 1 4 0
74LS377N 1 40
74 l S3 S 1N 2 90
74 LS4 90N 1 80

4 .0 MHz
Z·BOA-CPU $ 9.95
Z·BOA.-CTC 7.95
Z·BOA-P10 7.95
Z-80A-DART 18.85

~!!!!i!!!!~ I~:::~~;~9~~
2-80A-51019 23.40
Z-80A-DMA 2490

~-

3'12 Dlgn LED Mulllmeter

OM 235 .... $ 69.95
3'12 Dign LED Mulllmeter

OM 350 . . ... 99.95
3'h Dign LED Mulllmeler

POM 35 ...... 39.95
8 Di nLED Hind H d Freq Meier

PFM 200. . . 99.95
Single Trace Porta eDsdllosca e

SC 110...... 259.00
8 Dign LCD Frequency Meier

TF 040 ...... 199.00
8 Di nLCD Hind Held Freq Meter

TF 200 299.00
1DO KHz Funcllon G erator

TO 100 ...... 159.00
2 MHz Funcllon Genenlor

TG 102 ...... 299,00
5 MHz Pube G rator

TG 105 , ..... 199.00
3'12 Di nLCD 8e ell Mulllmeler

TM 351 ..... 199,00
3'h Dign LCD 8enell Mulllmeler

TM 353 ..... 159.00
3'12 Dign LCD HI d H d Multimeler

TM 354 .. ... 79.00
600 MHz PmcIler

TP 600 , 79.00

TG 100

-SC 110

Th1 353

~
1F 200 & TP 600

THANDAR
INSTRUMENTS
ORDER ANY 7WO
INSTRUMENTS &

TAKE A 3% DISCOUNT

r est tn eee n ew pa riS for yourself With Int ll fs il 5 low

cost pro to t'r p 'n g kll s. co m plet e With Ai D conve rte r Dnd

LCDdIspl ay (7106) o r LEDd. spla y 17107 ). Kit s provide

.til m atellals mel PC bo ard. fo r ill fun ct lon ,no panel meI er

lemonv (LCOI SM.U ICL11D 7EV ILEDI SUli

Intersil LED or LCD
3% DIGIT PANEL

METER KITS
BUllDA WOR KING DP M IN YIHOUR WITH

THESE COMPLETE EVALUATION KITS

2.5 MHz
2·BO-CPU S 8 95
2·80-CTC 6,SO

1----------------------I 2-BO-P10 6.50
2·BO-DART 1545
Z-SO-DART-9 13 .50
ZSO-SHl/O 24.40
2-80-5 1019 18.20
Z-SO-OMA 20 .10

(f)
m
~
m
~
lD
m
:0...
:g...

M C40 lIP .52
M C..o24P 515
MC4018P :1..-
MC..o«P 5 .15
MC4311l 16 .1 1
MC 4 5 r.1N CPl 3 .1 '

MCI'1' P 1 .50
M Csal'P 1 .13
M C10 l04 P .12
MC 10 10 1l 1.24
M C101 16l 1.2 -4-
M C 10 116 P 12
M C10123l 1 .31
MC 10 124 l 3 0 1
MC101115l 1 .50
M C101J1P 3 04
MC101J1l 25. 38
MC101 59P 4. 14
MC1 0l11l 3 21
MC1019Sl 1151
MC 10 l" P 21 .1 1
M C10111l 1."
MC 10231 P 5 ' 1
MC120401' 11 ."
MCll061P 5 15
MCl4410P 211 6
M C1«1 1 P 11 .13

MC '''''2VP 15 .53
MC1...J6 VP 11 .53
MC 14451 P 810
MC1 4 4S8P 13 .13
M Cl 4490FP 5 10
M C1 « 90VP -4 2 4
M C1 « ' 5P 3M
MCMOO4' 351

TUCSON
4518 E. Broadway
Tucson , AZ 85711

(6021 881-2348

MC 1458Cl $1 ....
MC 14 51Crl lSI
MC1 4 5 1P1 1 .11
MCl 4S 8P 1S 1.26
MC1 4 6 9G 4 24
MC1 4 e9R 1 89
MCl 488l 1.5 1
MC 1489Al 1.48
MC 1489 l 1.48
MC 1..,P 1.n
MC 1494l 1 04
MC 14 95l 5 .21
MCl496G 180
M C 11l004l 211
MC 1101P 1.3 6
MC110' P 1.31
M C1810P 1.3 6
MC 30 62l 5 2 5
MC 330 2 l 3 .09
MC3J02 P II
MC3303P 5 .10
MC3325P 2 . 10
MC 3340P 2 . 10
MC3360P 1 00
MC3310P 3 1 1
MC3403P 168
MC340SP 1 .41
MC3408 l 355
MC34 161 31 .42
MC3423P" 1 6&
M C34 J 8l 4 33
M CJ «IAP 5 8 0
M C3410 P 12 64
MC3476Pl 31.

Melson " 61

MClJ09P $2 I'
Me13l0 P 2"
MC 1330A1P 1 110
MC1 349P 1.72
M e1 350 P 1 .1 5
Me13S1 P 2.10
MCU52P 2 0 1
MCUSS P 210
MC"S7 P 1 55
MC1358P 1 50
Me,,"," 101
MCU71 P 6 ....
MC131JP 511
MCU'l P 1«
MC 140JA P J 11
MC140JA U 1101
MC 140J UDS 42J
M C1 405l 15 21
MC l408 l6 294
MC1401 l1 4 .15
MC1408l8 464
MC1 401Pa 440
MC141JP 1 .J3
MC1436CU 1."
MCl437l 3 .99
MC1431P 314
M C143tG 499
MC 143tl 461
MC1439 P l 391
MC1"'~G 4 20
MC1446 l 4 .15
MC 1446P1 11
MC 144SUOS 1.11
MC1456G 22S
MC14~P1 "6

SUNNYVALE
105 4 E. EI Cami no Real
Sunnyva le, CA 940B 7

(408J 243-4121

$ 1 as
242
15.

'3'
2 .23

13

"10'
151
320
320
1 91
320
191
20S
2 0 S
20S
51 0
221
2.27

24'
150
1 50

S"JS'
1 50
136

'"".
2 "
1 50
221
24.

50
372

lOp..

KIT $31.50

SANTA ANA
1300 E. Edin ger Ave.
Santa Ana . CA 92705

(714J 547-8424

• Display Range -36d B to + 5dB
• Floating or Gradual Outp ut Indicat ing

• Kit includ es trans isto rs, led s. capaci 
tors , res ist ors, PC Boa rd, and silk

scree ned metal fro nt panel

PORTLAND
1125 N.E. 8 2nd Ave.
Portl and. OR 97220

(503) 254-5541

SWITCHABLE Xl and Xl0 Atten uatio n Facto r
1(£\' ADDITIO NAL FEATURES: _ l 00 MHz band width _ Heew
duty t ip _ Break ruistam ce nt er conduct or _ Slend er , flexible cab le
• 6ft. cable lrngth • Wtde compensenon re nqe _ Ftts a ll SCOPf'~

• Gro und re ference ca n be activated at tip _ Includes SPRUNG
HOOK, t.c, TIP. BNC ADAPTOR . INSULATING TIP and TRIMMER
TOOL ACCESSORIES.

Univers al Osc illo scope

P robe

2649 Richm ond
Houston , TX 7709B

(71 3J 529-3489

VISIT A STORE

CULVER CITY
11080 Jefferson 8lvd .
Culve r City, CA 90230

(213) 390-3595

* MICROPROCESSOR CRYSTALS *
fll.fO ' ''(0 ' IU Q
IMH~ CAn ",It "" 'CI IM H.) CASE 1',101 "",e I: II,Uhl CA l l " '''1 "",C E

1 M 1lt1l tvl,l, stN 41SU IICI' CYU SI N 15" IItll en u $475
'IU! Meu CDIA.N 500 MCII mA ... 11 .. Ittl . elltA 415
211 lien rnA In SKI Ittl' CYSt '" 11411 IICI' CYII. 475
24511 ecn cyu.n 5 1143 MCII clSe .11 1I""IICli en.... 415
1 21" lien CYll' DO lOll Hell t yn .11 2.01 HCtl rotA sn
J I7I IIcn eYJD 1.1' 1 144 MCII ene III u s.. IICI . CYU I 5n
4 a1 Hell C'I'1A ,It IDO HCI' CYle; In 27 01 HCll rn1.l. 1 15
"4)4 Hell CY"C liD lD ao IIt li CYIl '" 4 11 noo Mtl' mu lIS
4.n HCII ty "l ." 14 JIII1 Hell CYI4A 4 n ' II II II tl l CYlDU I U

ATLANTA
3330 Piedmon t Rd. N.E.

At lanta. GA 303 0 5
(404) 261-7100

(A\ ANCROtIA Flasher'5J STORESOOHOT ACCEPTMAILOROERS LED
MAIL ORDER Red LED and

P.O . sox 220SR CULVER CITY. CA90 230 FlasherlCChlp

I I
In One Package

PHONE ORDERS (213) 641-4064 FRL- 4403
MiOimum Order.$10.00.AddS2 0010cover shIPpIng andhandling. ONLY
Master ChargeandVISA welcomed. Please lndude )'OLI" d1arge 92(:
:~t~;:~~er~~=~~~e~I~~r;ne~,:~~~~ t-;;.,;;;;..;,..;e~a;;..,.._;;,;,;;;;..;,;;;;,;;,;;;.;;;..\,...;,;,;,;,;.;;;.;;....;,;.;.....;,..;,;;.;;..;..__....r..;;;;;,;,;;,;;;..;.;,;.:,;;;.;.;,;;;;.;._.;.;;;.;.;;;.;;.;.;;;.....;,;,;,;~;,;,;;;;;;;_,.;.;~
fran Mail Ordef. WereserveU'Ie nght to subStItute mallJlaeturer.
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1-100 100pcs
.13 .11
.15 .12
.17 .13
.20 .18
.29 .27
.30 .27
.30 .27

28 pm ST .40 .32
40 pin ST .49 .39

ST = SOLDERTAIL
8 pin WW .59 .49

14 pin WW .69 .52
16 pin WW .69 .58
18 pin WW .99 .90
20 pin WW 1.09 .98
22 pin WW 1.39 1.28
24 pin WW 1.49 1.35
28 pin WW 1.69 1.49
40 pin WW 1.99 1.80

WW = WIREWRAP

SEPTEMBER SPECIALS

(Sale Ends September 30, 1981)

LS SPECIALS

1.90
.99

1.75

6.00ea
6.00ea

15.00ea

8 for 2.75ea
8 for 5.50ea
8 for 15.95ea

19.95ea

4.75ea
35 .00ea

10 for 3.00ea

LS245
LS373
SL374

2.99
5.95

16.50

NEC

.99

.99

.99

3.50ea

PIO
S10/1

Intel
(8272)

150n5
200n5

Intel and NEC
Intel
Ti and Hitachi

6.95 Z80
11.95 Z80A
37.95 Z80S

4.60 Z80·PIO
4.95 Z80A·PIO
4.95 Z80·CTC
9.95 Z80A·CTC

16.95 Z80·DART
14.95 Z80A·DART
42.95 Z80·DMA
44.95 Z80A·DMA
29.95 Z80·SIOI0
15.95 Z80A·SIOI0
4.75 Z80·SIOI1
5.75 Z80A·SIO/1

10.95 Z80·S IO/2
11.95 Z80A·SIOI2
25.95 Z80·SIOI9
6.95 Z80A·SIO/9
2.95

6502 8035 16.95
8039 19.95
8080A 3.95

6.95 8085 12.95
12.95 8086 99.95
6.95 8088 39.95
8.95 8155 11.95
4.95 8156 11.95
9.95 8185 29.95

14.95 8185·2 39.95
14.95 8741 39.95

8748 69.95
8755 49.95

45.00
3.50
1.95
3.90
1.85
2.50
1.85
4.95

19.95
4.95
4.50

14.95
5.50
9.85
9.85
5.25
5.25
9.00
7.00

39.95
29.95
10.50
10.50
6.65
6.65
5.80
6.65
6.65

25.00
49.95

8202
8205
8212
8214
8216
8224
8226
8228
8237
8238
8243
8250
825 1
8253
8253·5
8255
8255·5
8257
8259
8272
8275
8279
8279·5
8282
8283
8284
8286
8287
8288
8289

en
m
"tJ
-l
ms::
CD
m
JJ

3.95
4.75
4.45
5.75
9.95

16.85
17.85

7.80
7.80

8pes

4.95 4.50
3.95 3.50
6.95 5.95
9.95 8.95

12.95 11.95
9.95 8.95

21.95 19.95
17.95 16.95

32 x 8
256 x 4

32 x 8
256 x 4
256 x 8
512 x 8
512 x 8
512 x 4
512 x 4

DC
T5
T5
DC
T5
T5
TS
DC
T5

(82523)
(825129)
(825123)
(825126)

(825147)
(825141)
(825130)
(825131)

PROMS

EPROMS
256x8 ( 1us)

1024 x 8 (450ns)
(5v) 2048 x 8 (450n5)
(5v) 1024 x 8 (450n5)
(5v) 2048 x 8 (350ns)

2048 x 8 (450ns)
(5v) 4096 x 8 (450n5)
(5v) 4096 x 8 (450ns)

745188
745287
745288
745387
745471
745472
745474
745570
745571

1702
2708
2716
2758
2716·1
TM52716
TM52532
2732

100pes

1.85
.85

1.15
2.49
2.79
2.25
2.45
2.45
2.25
3.25
3.75

CALL
CALL

1.95
.89

1 1.29
2.99
2.99

8/18.95
8/22.95
8/21.95
8/18.95

3.49
3.99

CALL
CALL

4027 (250ns)
4116·150 (150ns)
4116·200 (200ns)
4116·300 (300ns)
4164 (200ns)

(450ns)
(450ns)

(LP) (450ns)
(450ns)
(450ns)
(450n5)

(LP) (200ns)
(300n5)

(LP) (450n5)
(450ns)
(300ns)
(200ns)
(200ns)

LP =LOW POWER

2101
2102·1
21L02·1
2111
2112
2114
2114L·2
2114L·3
2114L·4
4044·4
4044·3
TMM 2016
MB6116

Jum bo Red 1011.00
Jum bo Gree n 6/1.00
Jumbo Yellow 6/1.00
5082·7760 .43'CC .79
MAN74 .3'CC .99
MAN72 .3'CA .99

...
tD
ce...
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JAVANCO
150 2nd Ave. S.
Nashville, TN.
37201

Import. Export, Surplus, Industrial and
Domestic Parts and Usab les.
6152427575 order $25.00 up ca l l coil.
Transformer 117 V PRI: Sec. 1 6 volts
Sec. 2 12 volts Sec. 3 24 volts
all secondarys rated at 2.75 amps
size 3 x3 x2-1/2'· wt. 3 Ibs EA. $6.25
6 Dig it 7 Seg. Red LED Display 7/10"
Characters uses 1 driver for ea.
2 Digits display 13/16 x 3·1/16'"
Overa l l display area EA $2.75
Driver Decoder IC, S for above 3 = $1.20

SA·15 Module Board contains above 6 Dig
Display, plus 3 drivers & mo re ········- - $3.50
4011B IC (Prime House Marked) EA. 17¢
MK50427 IC 40 pin used in TV to project
time and date on TV screen --·······EA. 3.35
ML8205 IC Tone Ringer, diagram furnished
with chip needs 14 other small parts
to make an off prem ises tone instead
of using bell ·-·------------------EA. $1.90
MM53114 TV Game Sync Generator EA. 17¢
16 Pin IC Socket Low Profile (8) $1.00
Standoff Kit 15 PCS. Asst. 15 PCS $1.00
Transistors (25) PCS. Asst. Kit $2.60
Wire Terminal Kit (25) PCS Asst . $1.20
20 PC. Terminal Strip Kit Asst. $1.50
10 PC Control Kit Tab Mts . Asst. $1.80
10 PC Cont. Kit all w/switches $2.90
3 Pieces 1000 MFD @ 25 vo lts AXL $1.00

Here 's A Jewel
50 Piece Electrolytic Kit Assorted
Axia l, PC. Radial All Usables Kit $3.80

Need Non-Pol 's
12 PC Non -Polarized Electrolytics $2.40

50 Volt or Over Electrolytics
25 Axia l Lead Good Values Kit $3.80
25 PCS. or Ax ial Lead 50 Volters $3.80
1/2 Pound Small Assorted Parts $2.70
11 Pieces Assorted Jacks $2.00
9 Red LED Super Bright $1.00
100 Inches Heat Shri nk Asst. $1.65
3 PC?~30p MFD. @ 25 V Radial $1.90

10 Assorted Signal Diodes is Box $1.00
25 Asst . Rect . Signal Zener, Diodes $2.00
12 Assorted Zener Diodes $1.00
1 FET Vo ice Activated Modu le Board

Complete w/Mike $1.90
1 AC Adaptor to 9 VDC 100 MA $1.40
1 AC Adaptor to 7.5 V 150 ma 1.40

Add $2.50 for Sh ipping Charges
Tenn . Residents add 6'lt.1"/osales tax.

Want A Deal
3 Inli ne Fuse Holders 50 inch dua l

cord w ith 3 amp fuse 1.25

3 NPN 75 Watt 10 amp . Transistor 1.25
21 Polystyrene Capacitors Asst. 1.80
20 Open Winding Slug Tuned Coils 1.80
20 Wire Wound Resistors Asst. 1.90
12 Various Types Slide Switches 1.90
12 Assorted LED's Various Types 1.50
100 Discaps PC Leads Assorted 1.90

JAVANCO WANTS
over 100,000 more items to offe r yet

TO SERVE YOU
Within 14 days after sh ipping date
any item you do not wish to keep may
be returned prepa id for full refund
less freight (Try us YOU 'l l li ke us)
One of the largest inventories in USA
JAVANCO 150 2nd . Ave. S. Nash . TN. 37201

, ..
] " 00

'IS

""" IS·"" '""'"• 56"'"] $1 00
~ II 00
e er oc·..llS1 00
1 $100

.56
' 56·.., ..
: ~

710 - ~~
111CH - ,10
713 - 9§
LM10 - 1 15
LM1!a9 - 1 M
CA1!i8 - 1 1'5
CAJ018 - 1M
CAJIlotI - as
CA3018 -1 !1O
CA3OO> - ..
CAX18S- I§
CA1C64 - 2 2S
l M2901 M
I03IC C - ] 110
t<S6IJU, _ 1~

78lO5 $ "5
lM J05G $ .15
340K·12. 15 0r2" V$I 5Q
340T 5.6.8.9.12.

15. 18 or2"V . $ 85
LAS1412 . 12V3ASJ9!l

LIoU4I - 1lO
LMJSI - ~

LMlll l - 175
LMJ71 - 1 60
l MlllO_ 125
LIr,IIJlS:2 _ III
LMJIJ _ 250
Vol. - 80
L"'-JI1 - 1 25
llr,ll~ _ 2 25

L~ - 4~

LMSISll - as
S60 - ..
!il1 _ as
"" - os""- ..""-"

SEND $25 FOR OUR CATA LOG
FEATURIN G TRAN SISTOR S &
RECTIFIERS 145 HA M PSHIR E
ST.• CA M BRIDG E. MASS 021)1

TRANSISTOR SPECIALS

2"11301 P,,"PGI TO ~

2tot404AP"""'GETO ~
"EP GeJl~ _ P,,"PGE TOJ
1IP1\1 $ ec TIP 145
2,,"WJ "'P'" 5W1TCH""G POWIIIl
1r,II"'~IC8 "FTIIlAi'l5 15 T OIllN '"N
: "Om NPNSoT O ]
~t9OIPNPSoTO]

2N'] 1] 7NPN 5, AF
2N)!mNPNSoTO-)AF
2".,420N PN SoTO s
2N2222NPN 5, TO-I'
2N2'901 Ph P SoTO l '
2NJ065i'lPi'l SoTO ]
2k»J'4""'" SoTO 12
2NJ8OSP~5IT092

~"~SoT0 220
2N61ot P"'P5,T O DO
TIP ] 18 ...PH $I TO 220
T1P 328 ""' P 51TO 220
T1P"' PNPSo
TIPnlPf<p SolJ(,.l

74l5OO - ." 14LS3J - .. 741.$196 - ..
741.$0 1 - ... 14L5!M5 - 56 141.$ 191 - .IS

" ..SO> - '" 74L5 1ot- " 141.5221- ..
14l 5O) - '" 141.5112 - " 14L52IO - ..
14lS04 - " 74l5 11] - 'O 7~ lS24 1 _ ..
111506 - 22 704l5114_ 56 14l 5242 - ..
14l5Ol - '" 1~l5 1n - .. 14l5243 -100
141500 - 22 1~l5 12S - eo 1~l$24-4 - 1 J5
1~l510 - '" 1~l5 1215 - eo 74l5245 -1 sc
74LS11 - 22 1~L5 1 32 - so 7~lS241 - "141.512 - " 7~L5 1 Jl5 - .. 7~lS24a _ 1.10
7415 13 - .. 141.5 131 - .. 741.5251_ '"74L5 1 ~ - .. 74l $13!1- .. 14l.5253 - 56
14L5 15 - " 14l.5 1§1 - .. J.tlS2S1 - '"7~ls.."'O - .>1 14LS I5a - .. 14l 5251 - ..
141.521 - ... 14l51r.6 -1 ,11 14l525i - I ,~

141.522 - " 1~l5 1 51 - se 14l 526ri _ ..
14lS2'S - " 1~lS 1sa - ec 1~lsm _ l1~

,..srt - " 1~L51((l - .'" 1~ LS279 - sc
141,528 - 'O 141.5 111 _ .'" 1~LS2llO - 180
14LS30 - ." 141.5 112 _ 1 00 74l52ll3 - ..
74l 5:tz - " 14l5163 - .>0 1~lS290 _ "7~l5]7 - .>l 7~l51&4 - '" 14LS2U _ ..
14l.5J1 - " 14l51 11 -125 1~LS3«i - ..,..... - .. Ul51f9 - 11!i 14LS366_ ..
141542 - .. 74L511O-UO 1~lS361 _ >0
1~lS47 - " 7~l517] - .. 74LS368 _ '"1~l5~1 - '" 7~LS 174 _ .. 74l$ ]7] -130
7~lSS4 - '" 141.5115 - .. 74L5]74 -1 J5
1~l57J - " 7~L51" - 2 00 74LSJ71 - 11O
741.511 - " 74L511lO- .. 14L5J1l1- .'"....." - " 14l 5 111 - .. 141.5J90 -1 35
141.51'l1 - .. 14L51n - .'" 14LSJSJ - I 2S

,..'" - ." 7~lSIIJ - '" 1~lse1O -2~

7~lS85 - .. 14L51104 -110 il l S" - 11 0,..... - .. 7~l5 18'!i - .. 11l§!l8 - 110
14l 5'JO - ..
141,5')2 - ..

LMJ l 7T $1.50
LM337 $2&1
m ( ·5v3A $<450
79HGKC-5V.I SA $6 9!i
723 $ .50
320T5. 1201 15V $ ,90
78M06 t35

DIP SOCKETS
8 PIN .17 22 PIN .30

1" PIN 20 2.. PIN 35
115PIN 22 28P1N <40
' 8 PIN 25 40 PIN 60

REGULATORS

FULL WAVE BRIDGE
PRY 2A SA 2SA
100 1 <40
200 80 1 30 2 20
<400 1_00 1.65 3 30
600 1.30 1.90 "40

7400 - ,17
7401 - .17
7402 - .17
70403 - . 17
7<404 - 2..
7-405 - 2"
7406 - 33
71,(J7 - .35
7408 - 27
7oi1» 24
7..10 . 17
7..11 - 22
7..13 .<42
741" ,&I
7416 - .33
7417 - .37
7420 - .17
7<125 - .30
7G - .33
74I1 - .30
7<430 - . 17
7432 - .27
7.07 - .27
1<438 - .27
7440 - . 17
7441 - .85
744.2 - ."5
70MS - .70
7446 - .75
7447 - .65
7448 .75
7..50 - .17
7"72 - .35

TER MS:F<lB CAMBR IDGE. MAS S SEND CHECK
OR MON EY ORQf R M INIJ,AUJ,A TELEPHONE.
CO D_ PURCHASE ORDER OR CHARGE . 20 00
MI~ IMUM MAil ORDER $500

WE SHIP OVER 95%
OF OUR ORDERS

WITHIN 24 HOURS
OF RECEIPT

C/MOS

10 Conductor, # 22 color coded wire,
gray PVC out er cover , 3ft H diameter

.40 per ft . - 100 ' / $30 .00
Add 20% post age for orders under 100 '.
Add 10% postage for orders over 100' .

SPECIALS GO OD T HRU SEPT. 1981

SPECIALS
4 ea. 2716 ( + 5V) 28.00
8 ea. 4116-3 RAM 'S . : 18.95
10 ea. 8164E 64K RAM (l OONS). .99.50
L14H4 1R + VIS IBLE DETECTOR .3/$ 1.00
MM5307 - Baud Rate Generator . . $9.95
50 PIN RIBBO N CONNECTORS 3.95
40 PIN RIBBON CA BLECONN 3.25
20 PIN RIBBON CAB LE CONN 2.65
10 PIN RIBBON CAB LE CONN 1.75
LM380 1.25

RS 232 CABLE

NO. 30 WIREWRAPWIRESINGLESTRAND
'O(l' . . . . . . . . . . . . . . . . . . . . . . $1.40

CLOCK CHIPS
MM5314 . . $4.75 MM5316 . .• . . , $4.96

MM5387AA.. . . 5.95

.5V at BOOma SOLAR CELLS
3 " diameter $4,35

7 SEGMENT DISPLAYS
FSCOO24-4 digit Dl ·707 C.A..3"'. _. . $ .75
C.C. 8 "'display $5.95 Dl 747 C.A. .6" $1.50
FN0 503 C.C. .S $ .85 FN0810 .8"'CA $1.95
FND 510 C.A..5- $ .85 FND803 .8- CC $1.95
DL-704 .3 "'C.C $ .85 MAN 5 C.C, Green .$ .75

MAN 82 C.A. Yp-liow , $ .75

A lCO M INIA TURE TOGGLE SWITCHES
MTA 1060 SPDT . . . $1..20
MTA206 0POT . . . .. . ... $1.70
MSD 206 P·DPDT CENTER OFF l EVER SW ITCH . $1.85

FP 100 PHOT O TRAN S • ••• • • • • • •• •• •• • • •• • •••. •. • •• ••• s .50
RED, YEl lO W. GREEN or AMB ER LA RGE LEO' , . 2 ~ .• •• . 6/ $ 1.00
RED/ GREEN BIPOLAR LED' , • •• • • • • • •• • • • •• •• •. • •• . • • • . • .55
M LE092IRLED " • • • • •75
M R01 48 PHOTO OA RL XTOR • • • • • • • • .50
TI L·1 180PTO·I SOLA TOR . • ••••• • • •• ••••• . • $ .45
IL·5 0 PTO-IS OLAT OR . . . . . . . . . . . . . . . . . . . . . . • ••• $ ."5
l W ATTZE NERS: 3 3. .. .7. 5.1. 5.6.6 8. 8,2, 9 .1,10.

12.15, 18.or22V • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • •6..$1.00

.." - '" .." - .. .., - '" 14C7~ - so

"'" '" ... 56 ..., - '" ''''''' - '"... - .. ... - "
.., - .. ''''' - ,,,.., - " ... - " - - '" '''"' - ,..... - .. .... - '"
..., - .. ,<COl - ec... - .. ... - " 'O" - IS "Cto - ...." - .. .... - IS 'O" .. " CSJ - ..

..n - '" "'" 56 .... - ,.. 74(:1~ 1 _ 1.T5.." - '" "'" - IS .... - ' ''' 14(:111 '".." - " .... - 56 .... - " 1<4(100 - 1 :0.... - 56 .... - to 4~ 1' - '" 74(:1451 _ 1 . 1 ~.... - 56 .." : .." '" 14C163 11 ~.... - "
..., - .... -'" 7<4(165 '".." - .. ... - .. ' <Cal - " 74(:1» _"".." - '" ..., - .. " COl - " 7te 174 - "..." 'O ..,

" " COl - >l 74C1l'S - 120... - .'" .... - ." 14<;10 " 7<4C1S2 - ,,,.., - 56 ... - '" 14(:14 - '''' " Cto, '".., - .. ... - '" ""'" - " "em v sec... - '" .." - " 74':32 ..... - .. ..n - '" "'''3 - ."... " .." IS
om - "

CRYSTA LS $3.45 ea.
2.00J MHz 6.144 MHz
4.00J MHz 8.000MHz
3.00J MHz 10.00J MHz
3 .57 MHz 18.00J MHz
5.00J MHz 18 .432 MHz
6.00J MHz 2O.00J MHz

MINIATURE MULTI·TURN TRIM POTS
50. 100. 5K. 10K. 250K • . . . . . .. .• $.75 llac h 3/ $2.00

SCR's TRIAC's
1.5A OA 36A 110A PRV l A lOA 2SA

100 .45 .60 1.<0 100 .45 .00 1.55
200 .70 .00 1.90 9.00 200 .84 1.30 2.10
400 1.20 1.<0 2.60 12.00 400 1.30 1.90 3.10
600 1.00 3.60 15.00 600 2.00 2.75 4.30

"'1041402 1.75
"""" 403 1.75
"' ''' '404 1.75
"'M50 l3 2.50
"'''''5016 2.50
MM5055 2.50
MM5056 HlO
M"'5067 2.50
MM5058 2.50
MMS060 - 2.50

2708 - 5 95
2] 1& - 7.95
2716 + 5V - 7.50
27J2 - 16915
82S23 2.95
825112 7.95
82S115 695
825123 "95
1125129 J .2S
825 130 3.45
82$ 131 3.95

AM9218C - 6.95 l-----==""""=-"===--I825181 - 7.75 •
S25&-5174188A.1 - 1 25

- 2 .75
- 300

3 50
.90...

- 3.50
- 2.95

- 4.50
3.95
2.45
1.75

- 3.45
- ' .95
- 6.95

"SO> '" 1451'- .'" 1~51 §8 '"" SO> " "... ..
" SO> >l ,.... ", 7Ul. '"..... .. 145112 .. 7. 5'" t ...

"... .'O 1451JJ ,.. 74$115 ,..
""" ... 145 1. ' ''' ,.51t4 1 10
145 10 >l 145 1. '" 145251 '"'14511 " 1~5 1. "" """ ,...
1451$ .. 145 140 ~ .~ 7~5* ' ''',..'" .. 7451!53 145_ ,..
""" .. 7~S1§1 '" ,..rn '"74512 .. 1451157 '"

POSTAGE ADD 10% FOR ORDERS UNDER $20.00
RATES ADD 5% FOR ORDERS BETWEEN $20.00 AN D 150.00

ADD 3% FOR ORDERS ABOVE '50 .00

RS232
CONNECTORS

DB 25Pmale $3.25
DB 25Sfemale $4.25
HOODS , $1.50

25 watt Infra Red Pulse (5G2006 equiv.)
La_ D_ ISpec sheet includedl l $24.95

7 W AlT LD 65 LASER
DIODE IR $8.95

2N3820 P FET . . . . . . . $ .45
2N5457 N FET . . . . . . . . • • . . . . . . $ .4~

2N264SWT. . • . . • .• . . . . . . . . . $ .45
ER900 TRIGGERDIODES. . . . . 4/$1.00
2N 6028 PROG. UJT .. .. . . . .• .. $ .~

200 PRV lA LASCR .95

DIS C CAPACITORS
.1UFl6V 10/ $1.00 100/$8.00
.01UF 35V 16/ $1,00 100f$S.OO

IN4148 (IN9141 15/1 .00

TA NTA LU M CAPACITORS
.47UF35V 5/$1.00 10UF 35V - $ .40
•68UF35V 5/ $1.00 22UF ' OV - $ .30
lUF 35V 5/ $1.00 15UF ' 6V 3/ $1.00
2.2UF 2OV 5/ $1.00 3OUF6V 5/ $' .00
3.3UF 20V 4/ $, .00 33UF20V $.60
4.7UF35V 4/ $1.00 47UF20V $.85
6.6UF 35V 3/ $1.00 120UF6V $ .75

14 PIN HEADER . . 1$1.
16 PIN HEADERS. . . . .40
24 PIN HEADERS. .75
40 PIN HEADERS. 1.10
50 PIN EDGEBDARD CONN 3.95
26 PIN EDGEBOARD CONN 2.50
50 PIN RIGHT ANGLECONN. 3.95
20 PIN RIGHT ANGLECONN. 2.25

1/16' mkk wnh 1/10' spacing

4)1," X 6'/," . . . . . $1.95

UART's
AY!l ·10 13 - 3.75 MS868A - 895
TA 16Q28 - 3.95 C0M2017 - 3.75
PT14828 - 3.25 AYJ-8500 - 1.95

AYJ-B700 - 2.25

.SHIFT
REGISTERS

INTERFA CE
& DR IVERS

1488 .90
1..e9 - 1.10
8 1Xl - 2.50
8B3O - 2.50
8S33 2.50
8834 2.00
8837 - 2.00
883B - 2.00
81'3a) - 2.00

2114L·3
4115-3
4115-2
21L02·J
2102-4
MK4027·J
MK4096-11
TM54045-25
" S<QOON L
2101· '
21078/5290
"' 1.45270
"" 0011'
1""7001

CPU 'S & SUPPORT CHIPS
MC6eOOOl. - $125.00 82:26 - 2.75
~ - ''''0 122! - 4.50
8OIlI5A - 7,50 1251 - 5.SO
""'02901 - 8 95 1259 - &.95
8212 - 2.25 I257IAM9511) - 7.95
1214 - 3 .00 Z8ACPU - 675
8218 - 2.90 Z80AS10 - 12.95
11224 - 3.25 1275 - 1595

MM5J07 - 9 95

RAM's ROM's

PRINTE D CIRC UIT BOARD
4 '" x "6 '" DOUB LE SIDED

EPOXY BOARD ',/, ,"' THICK
$.60 ea . . . 5/ $2.60

DATEL'S DAC.08EO

8 bit DA C - $7,95
INTEASl l DG 11BP A NA LOG SWITCH/

2 CHANNELDRlVERS •• • • • • ••• • 1' .50

1NTt~~~c::-ri~~.Pl 12 BIT .• $26.60 t-----------------
REDtCON SAO 1024 ANA LOG SW ITC H •• •• • $10.ts

EPOXY GLASS VEC TOR BOARD

en
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Memories:

1.30
1.15 sig8223 3,95
1.56 sig 8225 3.95
1.10 MM1101AN 1.15

MM110 3N ,85

from: Vermont Electronics
De pt. 1

312 W . Ve rmont, Suitt B
Anolheim . (A '2805

• \\ ·,· " " " " lI unJ,-n It,,hm!J111\ ,11, ,,,,,·,, ,1 ,
* n 'I' ,I" "", 1>",1; "",11'1,
* /"' /II"d',I/ " " "/ /lII'/ ' "" 1/,'"''

" " ' ·"I· ." .. k

.40 LM104AH 3,55
,28 LM 120H·5v 3,10
.55 LM204AH 2,55

1.40 LM220 H·5v 2,10
.35 LM304AH 1.55

.52 LM305AH .80

.52 LM306H 2,60
,78 LM307H ,23
,52 LM308CH ,80

1.10 LM311CH ,70

,32 LM312H 1.95
.64 LM319H 1.00
.47 LM320H·5v 1.10
.52 LM320K·Sv.
.70 sv, 12v. 15Y 1.10

.70 LM340K·6v,

.70 18v,24v 1.10

.64 LM567CN .85

.64 sig5 741 ,45

.64 LM746N .50

1.56 LM75107AN .90
LM75452N .40

3.95 LM75453N .40
1.40

.16 7475

.24 7476

.24 7483

.16 7489
,24 7493J

.16 74L93J

.24 7495

.20 74L9S

.30 7496

.30 74100

,22 74122J
.33 74145
.16 74153
.24 74157
,16 74162

.22 74164

.16 74165

.24 74177

.16 74180

.24 74182J

,70 74189
,60
,16 sig8 T20
.24 sig8470A
,16

.24 DM8123N

.28 DM8288N

.42 DM8599N

.28 DM8880N

.42

ON PRI ME 1( 1
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COD .. ,..... '1\ ,1 S1000 oo-..p _ JO'"

7400
74HOO
74LOO
7402
74L02

7403
74L03
7404
74H04
74L04

7406
74L06
7410
74L l 0
7420

7426
7430
74L30
7440J
74H40

7441AJ
7445
7451
74H5 1
7455

74L55
7473
74L73
7474
74L74
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Pat. .4,259,705

Power Line Spikes and Hash often cause
memory loss or erratic operation. Often
floppies, printer & processor interact!

OUR patented ISOLATORS eliminate
equipment Interaction AND curb damag
ing Power Line Spikes, Surges and Hash .

Filtered 3-prong sockets and integral
Spike Suppression. 125 VAC, 15 Amp,
1875 W Total· 1 KW per socket.

IS0-1 ISOLATOR. 3 Filtered Sockets;
1000 Amp 8120 usec Spike Sup
pressor . .... .. ... .. . . . . •$62.95

IS0-4 ISOLATOR. 6 Filtered Sockets;
1000 Amp 8120 usec Spike Sup-
pressor $106.95

IS0- 3 SUPER-ISOLATOR. 3 DUAL fil
tered Sockets; 2000 Amp 8120 usec
Spike Suppressor $94.95

IS0-7 SUPER-ISOLATOR. 5 DUAL fil
tered Sockets; 2000 Amp 8120 usec
Spike Suppressor $154.95

Master·Charge, Viaa. Amer ican Express
TOLL FREEORDER DESK 1·800·225·4876

(excapl AK, HI, MA, PR & Canadal

$12.95 ea

$ 9.95ea

\. 'UR "IC' $10995
, / Reg.$169.95

o Easy to install; just 4 wires
o Electronic channel selection and

indication. VHF: 2-12, UHF: 14-83,
o CATV midband: A-1
o Ultra-Infrared Beam Control
o Master power switch

TV Accessories
7002
VHF/FM Amplifier

7004
VHF/FM Amplifier

Coax Accessories Q
F3F .~~
3ft, 75 ohms RG59 ............-
cable, F-F connector $1.25 ea
F6F 6 ft., 75 ohms RG59
cable, F-Fconnector $1.50 ea

MT·1 75-300 ohms~
matching transformer ~ $ .75 ea

CA-2411 5-900 MHz, ~
2-way mini splitter fJij $1.75 ea

CA·2444 ~
5·9000 MHz, .":it., •
4-way splitter $2.95 ea

OC5-AlB AlB g
CATV/MATV
Switch $9.00 ea

FORDHAM
855 ConklinSt. Farmingdale, N.Y. 11 735

• Master Charge mr3s~~~~NG COD'' WI
• BankAmericard t. S 250.110 . . •• ,S 4.50
• VISA. COD SZ51.1IO t. 500.110 .. .. . 1,00

• Money Order ~1 :: = 1::: :::::It.::
• Check ..or10lIO,110 ' II.S0
N.Y. State residents add appropriate sales tax
Minimum order $25 plus $4.50 shipping and handling.

J~~~ (800)645-9518
in N.Y. State call (516) 752-0050

Model V5736
o Allows complete programming of vrR
o Watch or record any combination of

standard or Pay-TV programs
o Receives Midband and Superband

channels on UHF
o For BetaNHS type recorders

lrTEKNIKA
Wireless Remote
Control TV Tuner
Model 6301

VIDEO
PRODUCTS &
ACCESSORIES
36 Channel Up Converter

forlV & VTR
Cable VHF

to UHF
1-3 pieces

$2995

4 pieces & up

$2495

14 pin I tyle
3 _mp cont.ctl
BRAND NEW
P.C . Mount

S 2 .75 EA.

RECHARGABLE
SOLID -GEL
BATTERIES

~

FLASHER LED
L1lronlx FRL·4403

THREE COLOR IN ONE LED.
RED ON DC , GREEN ON
REVERSE DC. YELLOW ON

AC 2 FOR $1.70

L.E.D.'s'"
REO JUMBO DI FFUSED

10 for $1.50
GREEN JUMBO DIFFUSED

10 for $2 .00
veuow JUMBO DIFFUSED

10 lor $2 00

D.P.D.T. C'i,'~.TlR

MINI TOGGLE 1--====-==--1
C'N-0FFooW

RATED 5 ,owS
@ 120 VOLTS

KEY SWITCH

~
S. P. S .T.

• 125 VOLTS
- RATED 4 AM PS

$3.50 EA.

LARGE QUANTIT IES AVAILABLE
Sl .3S..ch 10 tO' 512.5O

~,~~'! R E LIJAY
-3.mpcontlch
- 24 voH d.c. or

120volt • .e. ce t
• Uaedbl,llll,lllyt.at-.d It

$ 1. 70 EACH .
a~llycoilvoltlg.

LA" GE QUANTITIES AVAI LAB LE
SOCKETS f OR RELAY SOC • • ch

diffused red led IIIlt" built
In fl .."ing unll T 1 14p.ckage

PUlsera~.Y20m• .

2forS1.10 ~

CIRCLE 48 ON FREE INFORMATION CARD

COMPUTER GRADE

CAPACITORS NEW

1,700mfd 0150 VDe li...QQ ~ "
2 t /2 "DIll, X 4 3/4" . -

6,400mfd
60 VDe $2 . 50 .

I 3/S
It

O IA X 4 1}4 ·
11,500mfd 18 ~DC$~
t 3/8-DIA X 3 1/4 HIGH
22,OOOmfd IS VDC~O

440/220 TO 110 VOLT 2 " C iA X 2 f/ 2 Jf H IG H

TRANSFORMER 52,OOOmfd t 5 VDC $3.00

t SOLA # HTIBZIOO 2"o",X4 1/2'H,oH
• 440 or 220 yollO 20000 mfd 25 VOLTS

to 110 vol ts 2 II DIA. X 2IJ1I HIGH $2.00

Rl t.d 100 VA 22 000 m fd 40 VOLTS
. 2" OIA. X 6" HIGH $3 .00

$ 15.00 ClA MPS TO FITCAPACI10flS soc ••.'

!l4"PHONE JACK

f
MOLDED PLASTIC

NO SWITCH
10 FOR $1 ,00
100 FOR $ 9.00

500 FOR $ 40.00
1000 FOR $ 70 00



P.O. BOX 401244R
GARLAND, IX. 75040

(214) 278-3553

Sound Effects Kit S18.50
Tt'IeSE·0 1Is acompl ete luI th at
cont a in s all ih e parI s 10 bUild a
progr ammab le sound ettects

,. genera lor Design ed aro und
the new T. ... tnalNm enls
SN76-417 Sound Chip, the
board provides banks o f MINI
DIP ewrtc hes and pol s to
program the varlOUS com
b,nall ons of the SLF O SCill at or.
Yeo. NOIse. One Shot. and
Envelope Co nl ro ls A Qua d Op
Amp Ie IS used to Impl ement
an Adj ustable Pulse Genere
lor . l eYel Comparator and
~ult ,p le ll Oscil lato r for even
more vernllhty The 3 ''' ~ x 5~

PC Board features a prototype
area 10 allow for user added
Circuitry EaSily pr og ram med
10 dup licat e Explos io n. ,
Phasor Guns, St. am Traina. or
almosl an mhmt e num ber of
ol".r sou nds. The un l! has a
mult iple 01 application s The
low pri ce Includes all parts.

assembly manual. p rogr amming charts , and oeteuec 76477 chip
spe cificat io ns II ru ns on a 9V battery (not In c luded) On boa rd
l00MW amp wil l dr ive a sm all spea ke r di re ctl y , o r the unit can be
co nnec ted to yo ur ste reo WIth inc red ibl e resu lts ' ISceaker no t
inclu ded ). 7547711 In cluded. Availab le separately fo r $3.15 each,

AY3-8910 PROGRAMMABLE SOUND GENERATOR
The AY3-891a is a 40 pin LSI chip w ith three osc il lators, three
amp litud e controls. progra mmable noise generator , three
mixers. an enve lope generator , and three D/A converters that
are contr olled by 8 BIT WORDS. No exte rnal pots or caps
requ ired . Th is chip hooked to an 8 bit microprocessor chi p or
Buss (8080, Z80, 6800 etc .) can be software contro lled to
pro duce almost any soun d. It will play three note chord s. make
ban gs. whistles. sirens . gunshots . exp losions , bleets. Whines,
or grunts. In add iti on, it has pro visio ns to contro l its own
memory ch ips with two 10 ports. The chip requires +5V @
75ma and a standard TTL clock osci llato r. A tru ly incredible
ci rcuit.

$12 .95 W/Sa sic Spec Sheet (4 pages)
60 pag e manu al wi th 5 - 100 interfa ce instru ct ion s and
severa l programming examples , $3.00 ex tra

MANY OTHER COMPONENTS AND KITS AVAILABLE
IN OUR COMPLETE CATALOG. CALL OR WRITE FOR
FREE CATALOG.

Doomsday Alarm Kit $9.95
If you have tro uble sleeping and you would like the rest of
the neighbo rhood to share your misery then th is littl e kit
wi l l be fo r yo u ! T her e is no w ay to accurate lydesc r ibethe
u near thly howl s, sc ream s and to ne s th at com e o ut o f th is
k it. Four sepa rate tone osc i llato rs are mi xed. ca nce ll ed
and step pe d at a vary ing rate. 10 Watt s o f c razy sounds. A
g reat fun k it o r a practical bu rg la r alar m . Co mp lete wi th
PC board and a ll necessa ry com po nents less spe aker. For
6-12 VDC. ORDER DA-02.

Overvoltage Protection Kit $6.9S
Pro tect yo ur expensive equ ipme nt fro m ove rvo lt age
conditions. Every compute r should have one! Works with I ny
fused DC power sourc e from 10 to 20 volts up to 25 amps.

, Watt Audio Amp Kit $5.95
SMALL . SING LE HYBRIO rc AND CQ J.APQNEHTS FIT ON A 2'· x 3" PC
BOARD (INCLUDED} RUNS ON 12VD C GR EA T FOR ANY PROJE CT TH AT
NEEDS AN INEXPENSIVE AMP lESS TH AN 3.... THO (it 5 WATIS
CO MPATIBLE WITH Sf·01 SOU ND KIT

Stereo AMP/Power Supply Board
Takes low level audio and drives 8 ohm speakers ON

BOARD Rectifi ers and Filter supply power for AM P
AND TUNER.VOLUME. BALANCE.

and TONE SLIDE CONTROLS

FEAT URES: A"' , F'" Sl_r_o,
Phone Inpu t. AUI Inpu l. AC
Cord, 300 Ohm Anllln na
Inpu t AM Loo pstlc k Anl_nna,
Sland lrd Tu mta tH Plug•.

BUY) SETS
(Tu n_r Amp com bo .) for

550.00

• NO C.O.D: •
.. SEND CHEC K "' .0. OR CH ARGE CARO NO.
.. PHONE ORDER S ACCEPT£D ON VISA AND ", ASTERCHARGE ONL Y.
• ADD S'Jla FOR SHIPPING
.. TX. RES. ADD S'JIa STATE SALES TAX
.. ALL FOREIGN OROERS ADD )~ FOR SHIPPING CHARGES,

• U. S. FUNDS ONLY .
(214) 278-3553

The Greatest Breakthrough
In Electronic Music Eyer!

The
Super MU5lc

Maker
REVISION 2

SZ4.9S
(Basic KII)

Does not Inc lude speaker
SWItche s or 2708 ROM ,

Now you can play hundreds of song s using the Bullet Super
Mu sic Maker, The unit featu res a single facto ry
pro grammed microprocessor Ie that com es wi th 20 pre
progr ammed shor t tunes . By add ing the addition al PROMS
(2708's ) the system can be exp anded to play up to 1000
not el per PROM. Just think . . . a compact electronic
instrument that will play dozens. hundred s or even
thousands of selections of music. The kit comes with a ll
elec tronic component s (less the PROM). and a dri lled ,
plated and screened PC Board whic h measures 4" x 4¥. ·.
The 7 walt ampli fier sect ion is on the same PC board and
dr ives an 8 ohm speaker (not includ ed) . from a whisper to
ear splitti ng volume. Since the un it wo rks on 12 vee or 12
VAC· , vehicle or port able ooe ratron is possible. What do
you get for $24.951 Everything but a speaker, transformer,
case, switches, and PROM , Addit ional 2708 albums
containing popular tunes are availa ble for $15.00 each or
you can progra m yo ur ow n PROMS using information
provide d with the kit instru ct ions. Lists of available PROM
albums are available on request. (Note: Unit plays
elec tronic music one no te at a time. It is not po ssible to pla y
chords or a melody wit h harm ony simultaneously .)
* Envelope cont rol gives decay to notes.
* "Next tun e" feature allows sequential playing of all songs .
* On board inverter allow s single voltage (-+ 12) operati on.

OPTIONALACCESSORIES
DIP Swltch . s One 8 pos., One 5 pos. 2.00!Set

(Can be directly soldere d to PC Bd. to access tunes)

Rotary Switch es Two 5 position 2.60 /Set
(For remote wiring to PC Bd . to access tunes)

A«r acl tve Plastic Case 6.50

Wallplug Tran sformer 3.00
(For oper ation on 117VAC hou se vo ltage)

Please mak e c hec ks and money orders paya ble to MicroAce or phone your order quoting Master Charge, Visa,
Diners Club or American Express number for immedi ate d esp atch. A dd 6% Tax for Shipments inside California .

MicroAce, 1348 East Edinger, Santa Ana, California, Zip Code 92705. Telephone : (714) 5472526

A new
generat ion of

m iniat ure
com pute rs

ONLY $29

ONLY

4K $110

A COMPLETE
COMPUTER

MICROACE/SINCLAIR
VIDEO UPGRADE KIT

MICROACE/SINCLAIR
16K RAM PLUS

EXPANSION BOARD
~ SLOTS WITH EXTRA POWER SUPPLY

16K $149

8K FLOATING POINT
SUPER ROM PACK

WITH NEW MANUAL ONLY $35

Only runs with NEW ROM
(Sm ooth screen di splay)

OOK1 MICROACE/
L · SINCLAIR USERS

POSTAGE
$20

pow er supplv
$50.00

24 PIN to.25
40 PIN to .30

UHF Modulators . 9.90

COMP PRO MIXER
- Professional

audio mixer
I that you can
I build yourself

and save
l over $200.

, Only $199 for

complete ki t.

ACCESSIT AUDIO ADD-ONS

Price on application

Int erf ace Card s for A pple,
Pet. TRS80. and PMC 
RS232 Interfa ce Cards not
necessary fo r pa ra llel.

Full TRS80

TTL SALE
74LSOO to .15 74LS74 to.45 74LS365 to.75
75LS04 to.15 74LS86 to.55 74LS373 $2.20
74LSOS to.2O 74LS93 to.90 ZOOA . 5.50
74LS10 to.29 74LS157 . 1.20 ZOO ".20
74LS32 to.35 74LS165 $1.75 REG_7805 to .90

SOCKETS LOW PROFILE

14 PIN to .10 1B PIN to.15
16 PIN to .10 20 PIN to.15

lOV Power Adapter 6OOml. M.90

GET YOURSELF A NEW EPSON
MX80 & MX70 PRINTER AND

SAVE A FORTUNE~_~_,

COMPUTER

SHARP
PC1211

$190

+:4 -..

PMC PERSONAL COMPUTER

TV GAME BREAK OUT KIT
Has got to be one of the world 's

g reatest TV gam es . Yo u really get
hooked . Has also 4 othe r pinball

game s and lo ts o f op tio ns
Good ki t fo r upqradmq old

amusem ent games

WITH
NEW

EXTRA
KEYS!

• 16K user RAM
pl us extended 12K Mi cro soft

BASIC in ROM. Fully TRS-80 Level II
software compa tibl e . Hu ge

renqe.of software already available . Self co nta ined , PSU ,
UHF modulator , and cassette • Simp ly plug s into video
m onitor or UHF TV • Full expansion to dis ks and printer
• Absolu telv complete - iust fit int o ma ins plug .

lRicroficiJ

MINI KIT PCB , sound & vision mod ulator, m emory chip
and de -code chip . Very simple to constr uct. $30.00

OR PCB M.OO MAIN LSI . 17.00
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rc.rns~1J the first name in Counters!,

Power:

The CT-90 is the most versat ile, feature packed count er availa ble for less
than $300.00! Ad vanced des ign features include; three selecta ble gate times,
nine digits, gate indicator and a unique displ ay hold function which holds the
displayed count after the input signal is removed! A lso, a IOmHz TCXO time
base is used which enables easy zero beat ca libration chec ks against WWV.
Optionally, an internal nicad battery pack-e xtern al time bas e input and Micro
power high stability crys tal oven time base are available. The CT-9O,
performance you can count on!

9 DIGITS 600 MHz $129 95
SPECIFICATIONS: WIRED
Range: 20 Hz to 600 MHz
Sensitivity: Less than 10 MV to 150 MH z

Less than 50 MV to 500 MH z
Resolution: 0.1 Hz (10 MH z range)

1.0 Hz (60 MHz range)
10.0 Hz (600 MHz range)

Displ ay: 9 digits 0.4 " LED
T ime base: Standard-IO.ooo mHz, 1.0 ppm 20-40· C.

Optional Micro-power oveo-O. l ppm 20-40 · C
8-15 VAC @ 250 ma

w=
CT·9Q ...1Rd,. lycat ...arrN'lf)' SI29 ,QS
CT·90 Kll90 day Pfiru .... r·
Tanl )' 109 9S
AC-I AC Ill. ptcr )9S
Bp·\ NICad pac:k . AC
Ac1.pt~ f'I' CM; r.C'r 12.9S
OV·I .MlCl'I>P'O""'Cr O'cn
Ilmc W C 49 'S
EIlICI'I'I.11I_ baH WlJ'l" 14 9S

7 DIGITS 525 MHz
SPECIFICATIONS:

12.95

84.95
3.95

599.95

PRICES:
CT-70 wired, I year warran ty
CT-70 Kit, 90 day part s war
ranty
AC-I AC adapter
BP-I Nic ad pack + AC
adapter/ charger

The CT-70 break s the price barrier on lab qualit y frequency count ers,
D eluxe feature s such as;three frequenc y range s - each with pro-amplifi cation,
dual selectable gate times. and gate activ ity indication make measurements a
snap. The wide frequency range enable s you to accurately measu re signa ls

from audio thru UHF with 1.0 ppm accuracy - that's .oool%! The CT-70 is
the answer to all your measurement needs, in the field. lab or ham shack.

20 Hz to 525 MHz
Less th an 50 MV to 150 MH z
Less than 150 MV to 500 MHz
1.0 Hz (5 MHz range)
10.0 H z (50 MHz range)
100.0 Hz (500 MH z range)
7 digits 0.4 " LED
1.0 ppm TCXO 20-40 ·C
12 VAC @ 250 ma

Displa y:
Time base:
Power.

Range:
Sensitivity:

Resolu tion:

7 DIGITS 500 MHz $79 95
WIRED

D isplay:
T ime base:
Po wer.

PRICES:
MINI-loo wired, I yea r
warranty 579.95
-AC-Z"Ac adapter for MINI- ---- - -
100 3.95
BP-Z Nic ad pack and AC
adapt er/charger 12.95

He re's a hand y, general purpose counter that provides most counter
functions at an unbeli evable price. The MINl-Ioo doesn't have the full

frequ ency rang e or input impedance qual ities found in higher price units. but
for basic RF signal measurements, it can't be bea t! Accurate measurements
can be made from I MHz all the way up t0500 MHz with excellent sensitivit y
throughout the rang e, and the two gate times let you select the resolution
desired. Add the nicad pac k option and the MINI-I00 make s an ideal additi on
to your tool box for " In-the-field" frequency checks and repairs.

SPECIFICATIONS:
Range: 1 MHz to 500 MHz
Sens itivity: Less than 25 MV
Resolution: 100 Hz (slow gate)

1.0 KHz (fast gate)
7 digits, 0.4 " LED
2.0 ppm 20-40 ·C
5 VDC @ 200 ma

DIGITAL MULTIMETER $99 ~IRED

29 .95

119.95
14.95

5 159.95

10 Megohms, DO AC volts
0.1% basic DC volts
4 'C cells

PRICES:
CT-50 wired, I year warranty
CT- 50 Kit, 90 day parts
warranty
RA-l , receiver adapter kit
RA-l wired and pre-program
med (send copy of receiver
schematic)

SPEC IFICATIONS:
D O AC volts: iooev to I KV, 5 ranges
DC/AC
CUrrent 0.1 uA to 2.0 Amps, 5 ranges
Resistance: 0.1 ohms to 20 Megohms, 6 ranges
Input
impedance:
Accuracy:
Power.

Th e DM·700 offers pro fessiona l quality perfo rmance at a hobbyist price .
Features include; 26 different ranges and 5 functions. all arranged in a
convenient. easy to use format . Meas urements are d isplayed on a large 3~

digit , !IS: inch LED reado ut with automatic decimal placeme nt. automatic
polar ity, overra nge ind ication andoveeloed pr otect ion up to 1250 volts on all
ranges. making it virtu ally goof. proo f! The DM#700 loo ks great, a handsome,
jet black. rugged ASS case with convenient retr actable tilt bail makes it an
ideal addition to any shop .19.95

2.95

79 .95
3.95

599 .95

SPECIFICATIONS:
Rang e: 20 Hz to 600 MH z The CT- 50 is a versati le lab bench counter tha t will measur eupt06 00 MH z
Sens itivity: Less than 25 mv to 1SO MHz with 8 digit precision. A nd, one of its best features is the Receive Frequency

Less than 150 mv to 600 MHz Adapter, which turn s the CT-50 into a digital readout for any rece iver. Th e

:~OH~ (60(6~~~ange» adapter is eas ily programmed for any receiver and a simple conne ction to the
a digitszO.4" LED z ra nge receiver's VFO is all thatis requir ed for use. Adding the receiver adap ter in no

2.0 ppm 20-40 ·C way limits the operation of the CT-50 , the adapter can be conven iently
110 VAC or 12 VDC switched on or 01I The CT-50, a counter that can work doubl e-duty!

Display:
Tim e base:
Power.

8 DIGITS 600 MHz

.!!llill;.
DM-7oo wind, I yearwarranty
DM-7oo Kit, 90 day parts
warran ty
AC-I, AC adaptor
BP-3, N icad pack +AC
adapter/ charger
MP- l , Probe kit

AUDIO SCALER ACCESSORIES COUNTER PREAMP

I .. -~ ~~ -(~rnll' r"lJ r.. rII ~. ( lJlmS I 'I (] . . ~ 50••,l o<l,on 9uo•o n,••d . ..o m.n. lo, 10 do,• •1 no' pl.o,.<1
1II L.~ [j (iii l . ~. c.:::t::I , . ' urn ,n ori g Ina l form for re fund Add S~ for l hlpp lng •

. PI lO NE ORDERS In\uron ce fo o mo xlmum ofSl 0 Ov.r\.o\ Qddl S~ coo o dd
2575 BAIRD RD .• PENFIELD, NY. 14526 - CA LL 716-586-3950 . S7 O,d." und .. S IO.oddS I so NY ....d.n" od d l .. .o .

For high resolu tion audio me asurements. multiplies
UP in frequenc y.

• Gre at for PL tones
• Multiplies by 10 or 100
• 0.0 I Hz resolu tion!

529 95 Kit 53995 Wire d

Te lesco pic whip antenna - BNC plug 5 7.95
Hi gh impeda nce probe, light loading . . . . . . . . . . . . . . . . . . . . . . . . . . 15.95
Low P {lSS probe. for audio measurements . . . . . . . . . 15.95
Dir ect probe, general purpo se usage .. . . . . . . . . ... 12.95
T ilt bail, for CT 70 , 90 , MINI-l oo . .. .. .. . .. .. .. .. . .. .. .. 3.95
Co lor burst calib rat ion unit, calib rates counter

against co lor TV signaL 14.95

For measuring extremely weak signals from 10 to 1,000

MH: . Small size. powered by plug transform er-included.
• Fl at 25 db gain
• BNC Conn ectors
• G reat for snilling RF with pick-up loop

534 95 Kit $44 95 Wired

en
m
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l , MISC . EPSON MSM5832 MICROPROCESSOR 7OUOO "" MLS151 .M

~PPLE II Plus»2102
CLOCK/CALENDAR -- .21 'NLllIl ...

' 5OHS .. .....,. .• 1 MU1Cl •l103I .... MX-80 -- .," MU1I> •...... :n GENERAL DESCRIPTION M'- ... MU'" ... j . ~ .

AV5 -1013A ... ....,. .21 MU'" ...
I IZCD

"" 1.10

::~~~~~~;'~~W
M...... .. MU_ ,...,... '10 ""-S'O ... H LSt1'O 1.7. i. nl 130 $560.00
MU,. .M MLSt74 ..

enl '30 MLS20 .22 JUSUS ..
1212 2.75 ,.... ~ ,-"'..._.......- ,'...._- lllL12t ... 74UlIO ...-.... .... 2.75

--~--___,,,,,-,,.,,_- M U " .40 MLllIl 1.2.... '- ..."""'" ... APPLE
........_--- --_._..- }nl2f .21 ML I1II ...

IT41OTR1AC ... ·.... .._ 101 _....___ .,_ ~... _
HLS 2a .:>7 Mll1l7 .11-.. -.. -.. -' ..___..,,_--.-

7lI05 .IS INTERFACE
.. _ •..-.. _ __ _ .. ""'1>4' _ _ ....

MLS30 ... MLSU1 1.2• +
-~. ""'" . IS

_ -___ .. __ •___ ' .... .. 1MW 13

M LS32 .21 M\.S040 ,... ~y 11>1, .IS & CABLE
.._...._......._.._-,.,_.-'.

74lAl .01 M .....' ' M
1918 .. ML'" ... M'-' ....... . . #1

""'" .. * 00 ML'" .n MLS244 ,..._. ~ 7801 .IS H LS7• ... ML .... ....
7801 .. 74S00 .30 7451.. .75

M U75 ... MLS2S' 1.2.
.:.-... .- "12 ... SN7402N .22 SNr"82N M l.SII .45 ML .... ...

~45.oo $1~
MCl 33QA1P 1.10 "17404H .21 SH7.'3N

llOS02 .45 74$140 1.00 Ml.S8Cl .11 MLS2S7 ...
Mel • ..,.. 1.15 "'7'-

MS03 ... MS I51 .75 Mua .16 MLS25ll ..•
lIC13SOP ' .50

.22 $H7.MH 74S04 .30 MS ' 74 ' .35 MUll .10 M~ ... videoSH741ClN .11 $ "174'" 74SOO ... lll$175 ' .35 v~- LM3IO 1.20 $N7.,,,. .20 SH7. ,22H MLS107 .43 MLS2n ,...
. ..... -luec.--......"--

L....... ... 74. 10 .30 M .182 .75 JlLS113 .•. M LS219 AS fOIl_..-..-.._~- SH74 13H .22 $N7 4'"
s:.~:::'==.:.:~=

LM741 .25 $H7" '.", .21 $H7.''''N MS 15 .45 ..'IIO .... M LSl22 ... M ...... 1.2'

Ei ~.lIC 14.... MS20 ... 7.5201 0 .75
:t:~~~

.M M ...... ' .11... SH7" teN .27 5N74151H 7452 2 .55 1145240 2.75LM 720 .30 SN7417N ... SH741UH M530 .75 745244 2.85

.eo ML.... ..
L..... 1.75 SH7420H .17 SN74 154H '74LStH .19 74L.... .75

$1,.-r--n
•

'103' .75 SH742s.H .20 SH7 4155N
74$3 7 ... """ ' .75 'HlSl38 .14 MLS373 'AS

"""'". 17.85 SH7430H .17 SHT4157N
MS 50 .eo 745287 2." 74LSl31 .51 M ....M ' .45>4$51 A. "S211 2." MLS151 ..• M ....rr ,.._d" w,_ SH743 7N .21 SH14110N 7. ... .50 ...... 5.75 MLSl53 .... 74L_ ,.. 12 11'\oCh 'AMDU'""""'.. SH74~ .. 5N74,a1H 74$74 .ee 7454 70 1 .25 12tnetl .:

1_
lA.H2OO1 ,.. "'744OH 11 SN74 113H 7.... ... 745471 • .50

1
GIlUH _- Ell~KI1 THIS4400 1.40 SH7442N .. SH7 4114N 745112 ,... ""73 .50 12_

18K MerI'tor)' Add - On
lOC_

' .75 SN7443H .. SN7 41aSH MS ' 32 1.4 $ 7..... • .50 LOGIC PROBE BLACK & WHITEInc~ Inahwet lon a - ' .50 SH7445N .. SH74114 N

IIJ
..... D3024 1." SN745 1N .. SH74175H KIT VIDEO MONITOR

03001 ,.. SH7454ft .. SH74180H Celli JIll.,• ••••.,·t.· UD£k',LHDU,D3OQ! 1." SN7474H 21 SH74181H
SNM75H 30 "'7......

f.Il •••".'rllet•• ".
hel, lIIell. ,IllS •

1981 •".-"1'''' ,,..)ect.

*365,00
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T he ultimate APPLE®copy program

COPY II PLUS
$399 5

VERSATILE - Copy II Plus copies multiple
formats - DOS 3.2, 3 .3 , PASC AL,
FORTRAN and most "pro tected" diskettes!
FAST - Copy II Plus copies nearly any
diskette in less than one minute . That's faster
than most standard copy programs . Written
entirely in ultra fast assembly language.

Search no more for that universal copy
program. Copy II Plus is the most advanced
copy program available for the Apple II
Computer. Compare capability, compare speed,
compare price, then call or write to order Copy
II Plus. Requires Apple II with 48K and at least
one Disk Drive.

_._._._._._._._._._._._._._._._-_._._._._._._._._._._._._._._._._._._._._._._._._._.
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or check

P.O. Box 3563
Central Point, OR 97502
(503) 773·1970

Deliveries from stock. No C.O .D.'s
Apple is a regtstered trademark of Apple Computer , Inc.
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• 750 Ohm to
300 Ohm Adapter

• 60 Feet Coax Cable
with Connecto rs

• 3 Feet Coax Cable
with Connecto rs

Satellite TV

Now!
Receive 200 Channels

Anywhere!
That's what the ads say. Is it

true? Well, yes and no. You can
receive 75 to 200 channels, but not
just anywhere. Those ads are written
to sell expensive equipment, which
you might not even be able to use .
Only a complex computer analysis of
your location can tell for sure.

We offer an independent comput 
er analysis of your location, anywhere
in the world, covering more than 100
different satellites! Our computer will
tell you which satellites you .ean
receive, where to point your antenna,
and how strong the signals are likely
to be. Know for sure BEFORE you
spend your money on equipment.

The cost? Only $19.95 postpaid.
[Air Mail $2.00 extra). We can save
you hundreds - even thousands - of
dollars. Send check, money order, or
charge in on VISA or Master Card.

Call Toll Free! 24 MS. 800-228-2606
In Nebraska, 800-642-8777

Satellite Computer Service
Dept. RE, 1808 Pomona Drive
Las Cruces, NM 88001 U.S.A.

• 24" Dish
• Feed-Horn Receiver
• Mounti ng Bracket
• Mounting Clamp
• Inst ructions

BROAD BAND MICROWAVE
RECEIVER SYSTEM
1.8GHZ to 2.4 GHZ

CIRCLE 76 ON FREE INFORMATION CARD

With built-In-converter to channel
2, 3, or 4 of any standard TV set.

only

$295.

Dealer inq uiries invited.

• 300 Ohm to 75 O hm
Adapte r

Li ne of sig ht to 250 miles.
Will rec eive wi thi n the frequen cy band from sat elites.
pr imary microwave stations, and repeater microwave
booster statio ns.

CONTENTS : Co mp letely packaged in 19"x I9"x4 1/2" corrug ated
carton complete with list.

WARR ANTY:
180 days for all facto ry defe cts and electronic fa ilures fo r no rmal
useage and handling. Defe cti ve sub assemblies wi ll be repla ced with
new or re-manufactu red sub assembly on a 48 hour exc hange
gu aran tee.

Thi s system is not a k it and requ ires no additional devices or
equipment other tha n a TV set to place in op eration.

/ snooze 10

RANGE:
SC OPE:

• CO:f~~'~~~~Oll~~~~~~~;}nc.
1380 E. Ed ong er . UnIt CC San ta An a . CA 92705 (7 14 ) 5 58- 39 72

USE

YOUR

CARD

READER

SERVICE

DON'T
FORGET

1 vrl-SW Vilr.c ta r UFH tune r. mod el UES· A.SSF $3-495
2 CB 1·5W Pri nted c ,rcu,t board , pre..<f"lIed $1895

3 TP7-SW PCB pot e ntlOm4l le r, l- 2OK. 1-K & S.10K(7pCS) $595
• FR35·SW Res'$lor k,t. ".W.sa. ca 'botl 101m 132 pcsl Sot95
5 PTt -SW Power Ir,Jn$forme" pr l -117VAC , He - 24VAC

250mA S6 95
6 PP 2·$ W Pa M I·m o u nt pote nt'ometers & kl"lObs t-1 K B·lotpe r

& l -HIK w/Sw 55 95
7 SSl.·$W IC s (7 pal. doOdft (. e l l, regulllOrs {2 u I & M i l

s' nk (1 el l S29 9S
B CE9-SW Ele ct rolyt ,c ClPIC,lor "'I 19 U I $S 9S
9 CCJ3·SW Ceorilm,c d'sc c ap l c llors 50 WV 133 peS I $7 95

10 Cl -SW Vlnlble ce rilm,c lr,mme<'ca PIC,tOrs W S pF
(6 pes l SS 95

11 L~ -SW C01I k,1 2 . 1 18",H ' . 1 '11",Hmdu c ll nc"pre
wound 1 M 1 .1 131· 12 ler "t e toro ,d cere w,th 6 "
#26 wore $S OO

12 ICS -SW IC IOC".IS lin ,n'ly. IOlde r1I.1 S ea B-p.n & 2 ea
1. -p,n $195

13 5 A·S W Speaker & . nclosure wolh prl'-pvt\ ched ~c"board
$1.95

a.AISC U l'Ke lllneo us k,1""lClvd" hl ,d ...l re , 6-32 & 5-32
scrhirS. bo lls . wore. a,,1 te rm,nl ls OPDT swold'! .
IUHholder, etc $9 9S

When ord."neJ III ,I.ms 1 Ihru 14 lotal pnce 'S $13995

r
-~

STVA·l Yag,lnle ...nl 1 ell'm.nl 15U Chl""'. 's .2-~

11 5dBOI,n $995
COAX 75UCQ,IX clble FtGIS9U-11c per 1001

I F-59 Coax cceeectcrs :l()e el
'-41-1 S~~l UHF 75-300U ml lc h.ng Irantfo,mer $1 . 5
A·1 lrodoo, VHF·UHF 1""1'........I mp""er JOOU.n-oul

13 dB 01"" $ t995

M,n ordfor lmount ,s $19 95 Idd 10-. Sh.tl(l'"O & I'olndlo"'9
o. .r $40 add Sf. sh 'pp ....o & hl"'Clling Ca tlloO Hr'Id $1 00
MI ,I Ord . rs QrlIy'

S ,mpl. S imo n Electr on 'c s K,t Cl lllom' l O'd e rs M r'Idto
381t Soo th Villev V'ew SUIt. 12 . l as Vf93 S.~adl 89 108
0 11'1ee o. de rs Hr'Id 10
11850 HI ""tho ..... Blvd HI ",l ho m e . CA 90250

vrsa- Mastercherqe OK. Telephone 2 13·675 ·3347

Brand n_ productIOn su rplus
All \Ol od ,tlte. ld ..1 for tllpe, 
,ment,1 work build,ng. (.blt TV
con.,rttrs .•te . No . 349SU099

FACTORY SURPLUS UHF TUNERS

495
,>.0.
•• .110

'38 _"",.,.,,. _ ,.,, 6988IcNd Ew l 'l' tlend h u ..t ....
fY\I' lOII '«100. $S B 1 " ...pI O
. 00 P fP B, ..-d _ . ' .,.;IOfY

- "' V'e No . 34'V•• 9< .....
: 3-49VA395 , ..' ~., 10 ..m pl _ S!04 9!1. ~9.95 ,, 15 .1 ••_/ 5

MINIATURE FM WIRELESS MICROPHONE

HOTNEWIMPORT! REMOT.E CONTRO~• .•

8
30 CH9ANNE9SBL ~"::~::.E~TER! ~

579 IS on/off SWitCh Ind
.. 15 f, nt t unongc:o nt roll ~
"495 No. 34911A275
. ,/ 10

ETCO MKII WIRELE SS -
THE ULTIMATECABLETV CONVERTER !

'till :'f~::''~~:':' 18900't .ll'
No .3-49IAOO8

VIDCOR 2000CONVERTER ELIMINATES PROBLEMS

8q
WHEN9r~;;~~~:;:~;CABLE tx

110ft"' "molt d'I ........1eon
I-ol . Enw lel. . "S'Ot. P ,ng
ol_~ p"ovr.m

=:'~;~~;:.nothH . L-__-="'-'
UNUSUAL FACTORY SURPLUS

~
MID BAND - S:~~~:~:~~"~~~O~E T

1V
TUqNER9.5

wmmon IF f r~.ncy h~fl '

:;t~~~'.I:t~~~t~f' $17,.50"
~m.tlc. No. 349I1A3042 II

LJ49VA 3I1I . o. , .,I~ ocNm. toe&. 'P'! ",,", . $1 ~l

20 AMP REGULATED 12VOC POWER SUPPLY!

SMASHING ALL SALES RECORDS - OURNEW
JO CHANNEL CABLE TV CONVERTER'

~
Oo",."" m'd&,"p" 3995bal'ld ubl.ct1,nl\e l,
fo r \llt"W'''!iI on you r S34 is

--- 'rv serr .. / 5
No . 349A[ 04 7

~
' ~~~I~A;T~~~~8A~~~6G ~"2. .

-~ u.d<ed W 11'\un .. "."'1.
~Iroro< '*g.i'... ..-.du~
01'.,. "", ,' t' Of C-orcl. lhe .. tor
m.I-one.tnlrw..-.bl'< 1Jt'1oot't-

----------ETCO ELECTRONICS

1[;g~~OOI ~~:;.r.~8~~~~J~~~;:',NG CENTER

e"",.. ...,l tI ouS.., pl..... V' le & M"...u,d OK . ISOJry. no C O .O.o, Add 15"
fOf UPS l H..ndl,... IExu-S' .. fund.d l. N.Y_SUI' , ,, ,dlnU .od n .. I" In
01." & ; XpOI't , ,.... , ... , ... ,t ld. Ou, I~'~ Ofde, dotIlt ...n. c1l1M1

Coli 1 · 51 8 · 56 t · 8 700.

" ,d","",,,'mot,~, 2995
nand . R I CCpt 'Of1 on any it. ...- $2 1 .500
d,r d f M radio or rK:e1Vtr. .. I 5
No . 349I1A4I2 $2. 95

... / 10

QUARTER·MILE WIRELESSMICR0;rlHONE

lJ'J1Il5& ~C~~:~~~~,,~~,~~~"
17 ",,,,t . n m,k~ & ,. « 'v... . A ll

$41 ,15 =~.="V~ I:;:,t *"'. _~
... / 5 No . 34 9VA 09 3

~
FACTORY SURPLUSVHF / UHF

• " "TWIN" VARACTOR TUNERS!

"'. : :~~Nt~,:.~;.~~~~, ,,,, ,..,,,, 3995
Of ' ''PI " ,nq.l..ctron ,c. Uv 1u1V(l

TV " FRONT ENOS" A tur d 10
I:":" fmd'I• ..,et . ........""n..lfl<a' SJ495
""', N'J. 34 9VC308 " ,/5

. ' 'IDUMPING! NORELCO ENDLESS lOOP CASSETTES'

495 Impo" 'bl, ,,t,",,,, ,",~
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A.W. Sperry Instruments Inc 7
Surplus Electronics 113

~~i!~~~.~ : : : ::: : : : : :: : : :: : : :: : : : : : :::: : :: : : : : : : : :: :: : : : : :: : : : : .~~
Vector Electronics 27
Vermont Electronics 123
Viz 17
Wersi 90
Weston 89

<

fANON!C QUf\I[I\ COlU"QI\AllCN QQO Soulh rc«Ook~ Avl!'nUe' cosc ce-c
Cal,forn'a Q'10~ TEL ( 21.:ll 7QQ·Q161 TELEX 61·~J.&

with th e DA100D Outdo or Anten na
and the DA9·0L4 Combin ation

Indoor Loop Ant enn a

PRINTED CIRCUIT BOARDS
We manufacture PC Boards from your artwork.

-- we can handle any sizeorder .
-- only 25~ per SQ. in. sinole side- 30~ double Side
-- drilling and tin plating at nocharge

Sendcheck ormoney order to:

~ International Circuit Company
.,. 903 Tyltr AVlllt 0,.. , I, j lm 46311

(2UI 885-9925

NEED A COMPACT ANTENNA?

McKAY
SETS THE

STAN DARD

Fcr speCl ""d del J.11l C()(ll l cl dellers

HARV EY RADIO New York CII.,.
HENRY RADIO l os A"geles CA
BARRY ELECTRON ICS New York C,l.,.
Gl lFER ASSOCIA TES P.ark RIdge New Jerse .,.
ElECTRONIC EQUIPMENT BANK (0 C I rul Vlenll.a I/A
BR IDGEWATER CUSTOM SOUND Haney, ILL
AUDIO PER FECTION BtoOtnI" gIOl1M INN
STANDARD SUPPLY CO. Slll l .l lle C,I.,. Ut.ah
THE BASE STATIO N COI1COfd CA
J·MAR ElECTRONICS te-eo te C.al'l.ldl

800i854-7769 Local 714/621 -67 11
exceptCA, Alaska. Hawaii TW X 910·581 ·4990

.... McKAY DYMEK COMPA NY
~'jr4 111S CollegeAvt! PO Box5000
~ Claremont CA 91711 USA

AMAZING ELECTRONIC PROJECTS and PRODUCTS,
Lasers Super Powered. Burning Cutting , Rifle. Pistol.
Poc ket. See in Dark -Shotgu n Directional Mike
Unscramb lers-Giant Tesla-Stunwand- TV Disrupt
er - Energy Producing. Surveillance, Detection. Elec
trif ying. Ultra sonic. ca. Auto and Mech. Devices, Hun
dreds More-All New Plus INFO UNLTD PARTS SER
VICE. Calalog $ 1. Inlormotion Unlimited, Dept . R8 Box
716 Amher.t, N.H. 03031 .

MICROWAVE HORN ANTENNA KIT
l.H6 CHI Frlquency Ra'Ill17·19Ib Gai. Kit w/Ammb~ InstrllC1 iol\$ $39.95'
Dow. Co"'ert ~ Board $1995' IwiA.I.. oa Kil $14.1151~
Parts Kit lorBoard $29.95' (w/A.t... aorBoard S24S51
Complltl Pld<lIllIA.I!lll1 l Board &Parts Ki~ $19.95

MICROTENNA ASSOCIATES
2335 South 2300 West Salt lake City. Utah 84119

Cho:k orM.O '"~ - Allow 2-4W.... OIIiYlry ICosI illClud<s sllippingj
·UI.. R"idl.ls Pi.... Add5'1 Sal" Tax
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RADIO-ELEC TRONICS does not assume
any responsibility for errors that may
appear in the index below.

Free Information Number Page
25 AMC, Sales 112

ATV Research 101
ActiYe Electron ics 99
Ad>anced Computers 110-111
Advance Electronics 24-25,32,36
Albia Electronics 23
All Electronics 123
American Antenna Back Cover
Ancrona 119
Antenna Special ist 91
B&K Precision 86
Karel Barta... 101
Bullet Electronics . 124
CFR Associates 118
OE, Cleveland Institute of

Engineering 38-41
Cambridge Learning 26
Central Point Software 126
Channellock 22
Chaney Electronics. ............... ................ 112
Command Productions 98
Communicat ions Electronics 94
Computecb 92
Components Express 127
Concord Computer Produc ts 126
Contact East 128
Cook's Inst itute 98
Ja n Crysta l 95
Dage Scientific 100
Diamond-Back 108
Digi-Key 105
Edu-Calc 83
Electronic Book Club 13
Electronic Technology Today 83

67 Electronic Specialist... 123
- ,74 Etco 104,127

Fanon 128
Fordham 123
Formula International 106-107
Global Specialties 79
Global TV 98
Godbout 112
Grantham College of Engineering 89

64 Ha l-Tro nics 100
40 Hameg Inc 93
15,-,22 Hea th Cover3, 34-35,75

69 ~:f:c~r~.~~i.~.~: : : :: :: : : : : : : : :: : : : : :: : : ::: :: :: : :: : : :: : : :: : i~
Hobby Robotics 101
Information Unlimited 128
International Communicat ions Co 98
International Circuit Company 128
International Electronics 104
J DR, Microdevices 120-121
Jameco l0 2-103
Javan 122
Keitbley Instruments Inc 81
H.J . Knapp 108
MTI 94
McGee's Radio 108
Mcgraw-Hill Book Club 18-21

~~':?:. ?~c~.~~.: ::: :: : : ::: : : : : :: :: :: : :: : : :: ::: :: : : : : : :n
Micro Ace 124
Micro Management.. 100
Micro-tenna Associates 128
Mona rcby Engineering 112
Mountain West.. 90
Mouser Electronics 95
NRI Scbools 8-11
NTS SChools ·28-31
Netronics 80

52 Non-Linear Systems 37
34 Normack 87

~~ ~:~':n~~~~.: :: : : : :: : :: : : : : : : : : : : : : : : : : :: : ::: : : : : : :: : :: : ~~
35 Pac tee 27
54 Page DigitaL 114-115
55 Pri ority One 116-117
16,42 Poly Paks 88, 118
- ,75,- RCA 33,42,77
5 Radio Shack 109
7 Ramsey Electronics 125
32 SCR 89

Sabtronics 2
H.W. Sams 87
Satellite Computer Services 127
Sbure Brotbers Cover 2

~::~~~~~~~::: : : :: :: :: : : : :: :: : :::::: : : :: :: : : : : : : : : : : ..1~~
Skyscan 1
Solid State Sales 122
Spacecoast 98

• Breadboarding Kits
• Digital Multlmeters
• Oscilloscopes
• Test Probes
• Tool Kits
• Soldering Supplies
• Solder Sucke rs
• Precision Hand Tools
• Wire Strippers
• Bench Lamps
• Wire Wrap Tools
• Ultrasonic Cleaners
• Printed Circuit Holders
• And Much More

Name _

Address' _

Clty' _

State Zip, _

Electronic
Tool Catalog
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