


Excellence by Design

BBC has been building multimeters and
other instrumentation for European
engineers and technicians for over 7
decades. And now, twelve advanced
technology BBC meters with a comp lete
line of accessories are availab le in the
U.S. Prices range from under $50.00 to
$595.00. No other manufacturer offers
you comparable price and performance
values .

Forms that Follow Function

Toachieve a family of " hands free"
instrumentation designed for heavy-duty
use in a wide variety of environments,
BBC relied on the industrial design skills
of the Porsche Design Studios. You'll like
the results .
The unique folding design lets you adjust
the viewing angle . Extra large LCD
disp lays make the meters easy to read.
The exclus ive function and range switch is
logically laid out. And the folding meters
even turn off automatically when you
close the case.

Accuracy Where it Counts

Prec ision is a tradit ion at BBC. The 3112
digit folding models feature 0.1% basic dc
accuracy. For higher precision
measurements, the mode l MA 50 delivers
0.05% basic dc accu racy and 30,000
counts .

Precision values

Some of the best news about BBC meters
is that you can get them for less than
you've been paying for old technology
meters . They are built to the wor ld's
highest safety standards, VDE/DIN, and
are backed by one of the strongest
warrantees in the industry.

Local Availability
BBC has worked hard to make these
meters availab le through leading U.S.
distributors and representatives. There is
an out let close to you . And , if your
instrumentation supplier doesn 't carry
BBC yet, we' ll gladly tell you who does .
Call toll free: 1-800-821-6327.

(In CO, 303-469-5231)
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BBC-METRAWATTIGO ERZ
6901 W.117th Avenue
Broomfi eld , CO 80020
Telex 45-4540
(303) 469-5231

o Send me
information on
BBC meters .

o I'd like to
be on your
mail list.

Name _

Title _

Comp any _

Address _

City State _ _ Zip _

Telephone ( , _

Engineering Excellence in Testand Measurement
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SENCORE MODEL SC61 WAVEFORM ANALYZER

Do~ble Your Troubleshooting and Testing
Productivity ... Or Your Money Back!

- + Six-digil readout: Auto- .

-t
maticallYtracks every
CRTtest. We call it
digital autotracking.

~
1t'S:n~Lpe_~-:d_i n_g_. --"~r:~-s"~E'"li'lr'i:~1
Bright dual-trace.cRT:
60 MHz (-3 dB); 100

, MHZ(-, 12 dB). - 04--

I ~I_~

Dena PPV, TIme, Freq:
Measure any part of a
waveform for RPV,
time or frequency
using Delta measure­
ments. Just dial in the
waveform section
you want to measure
and push.

SimplifyFreqratiotests:
Automatically
compare input/output --II-__~:.-- ~__..J.

- ratio of multiply/divide
stages from 1:1 to
1:999,999 with the

.push of a button.

-I­
I

--.....j~~ Super sync: ECl
"':'''''~' provides rock-solid

sync trigger circuits
with_only 4 controls;
includes TVsync
separators for video
work.

U.S. Patent Pending
I Fina n~ing Available

The first scope with push button
digital readout. If you use general
purpose oscilloscopesfor trouble­
shooting or testing, we can double
yourpresentproductivity with the
SC61 WaveformAnalyzer, the first
instrument to turn every conventional
scopemeasurement into an
automatic digital readout.

Nomore graticulecounting.
Connect onlY.. one I2robe to view
anywaveform to 100 MHz.Then, just
pusha button to read DCV, PPV,
frequency and time - automatically!

There are no graticules to count or
calculationsto make,which speeds
everymeasurement.

Thedigital readout is from 10to
10,000 times more accurate as well.

Plusyou have everything you want
to knowabout a test point, at the
push of a button,which speeds
troubleshooting tremendously.

- -+
A special Delta function even lets

you intensifyparts of a waveform and
digitallymeasurethe PPV, time or
frequency for just that waveform
section.

And it's neat. No more tangled
leads, piles of probesor dangling
cords.TheSC61 is an entire test
station in one unit.

Theone and only.There are other
scopeswith digital readout, but none
of them completely automate every
conventional scope measurement so
you can automatically analyze any
waveform without counting one
single graticule.Totallyautomatic
waveform analyzing at the push of a
button. It will make all the difference
in your productivity.

Double your productivity. When
we say the SC61will double your
productivity, we're being I

conservative. We've seencases of
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CIRCLE 71 FOR DEMONSTRATION

three, four, evenfen time increases
in productivity with this first-of-its­
kind.automatedoscilloscope. Every
situation is different, however, so try
the SC61 and judge!.9r yourself.
Here's our offer.

Money back guarantee. If the
SC61 does not at least double your
productivity during the first thirty
days, you may return it for a full
refund, including freight both ways.

Call today. Get the entire SC61
Waveform Analyzer story.Call toll­
free today, and ask for our eight page
color brochure. It could be the most
productivecall you make this year!'

Phone Toll-Free
1-800-843-3338
Alaska, Hawaii, Canadaand
SouthDakota cali cottect
(605)339·0100

SEENCOREE
3200 Sencore Drive, Sioux Falls, SD 57107



CE qua nt .
100 price

pe r di sc ($)Part #

VEmA
MAGNETICS
diskettes

SAVE ON ULTRA DISKETTES
Product Descrip tion

OrderToll-Free!
800-521-4414

In Michigan 313-994-4444 .

4~OMMUN ICATIONS
..ELECTRON ICS™

854 Pho enix 0 Box 1002 0 Ann Arbor. Mich igan 48 106 U.S.A.
Call TO LL-FREE (800) 521-4414 or outsid e U.S .A . (3 13) 994-4444

Computer Prot!ucts Division

8" SSSD IBM Compatible (128 8/S, 26 Secto rs) 81726 1.99
8" SSDD IBM Compa tibl e (128 8/ S , 26 Sectors) 81701 2.49
8" DSDD Soft Secto r (Unformatt ed) 82701 3.19
8" DSDD Soft Sector (1024 8/ S , 8 Sectors) 82708 3.19
5'!4" SSSD Soft Sector w/ Hub Ring 50001 1.79
5V. " Same as above, but bulk pack w/o envelope 00153 1.39
5V. " SSSD 10 Hard Sector w/ Hub Ring 50010 1.79
5'!4" SSSD 16 Hard Sector w/ Hub Ring 50016 1.79
5'!4" SSDD Soft Sector w/ Hub Ring 51401 1.89
5'!4" Same as above, but bulk pack w/o envelope 00096 1.49
5'!4" SSDD 10 Hard Sector w/ Hub Ring 51410 1.89
5'!4" SSDD 16 Hard Sector w/ Hub Ring 51416 1.89
5'!4" DSDD Soft Sector w/ Hub Ring 52401 2.79
5'!4" Same as above; but bulk pack w/o envelope 00140 ?39
5'!4" DSDD 10 Hard Sector w/Hub Ring 52 410 2.79
5V. " DSDD 16 Hard Sector w/ Hub Ring 52416 2.79
5V. " SSQD Soft Sector w/ Hub Ring (96 TPI) 51801 2.49
5'!4" DSQD Soft Sector w/ Hub Ring (96 TPI) 52801 3.49

SSSD = Single Sided Single Densit y; SSDD = Single Sided Double Densit y;
DSDD = Double Sided Double Densit y; 'SSQD = Sing le Sided Quad Density;
DSQD = Double Sided Quad Densit y; TPI = Tracks per inch.
For less than 100 atskenes -eoo 10% to our quanti ty 100 price.
For addit ional co mpa tibility inf o call Ultra Magneti cs at 408 -728-7777.

The Small Print
To get the fastest deli very fro m CE of your Ultra co mputer products, send or phone your
order directly to our Computer Products Division. Be su re to calc ulat e you r pr ice using the
CE prices in this ad. Mic higa n resi de nts please add 4% sa les ta x or supply you r ta x 1.0.
number. Written purch ase orders are accepted fro m approved gov ernment age nci es and
mos t we ll rated firms at a 30 % surc harge for net 30 billing . All sales are subject to
avai lab ility, acceptance and ver if icat io n. All sales are f inal. Prices, terms and sp eci­
fications are subject to cha nge without notice . All prices are in U.S. do llars. Out of stock
ite ms will be placed on back order automatically unless CE is ins tructed differently. Min ·
imum prepaid order $50.00 . Minimum purchase order $200.00. Intern at ional orders are
invited wit h a $20.00 surcharge for special handl ing in addition to shipp ing charges. All
sh ipments are F.O.B. Ann Arbo r, Michiga n. No COD's please. Non-certif ied and fore ign
checks requ ire bank clearance.

For shipping charges add $8.00 per case or partial-case
of 100 8-inch discs or $6.00 per case or part ial-ca se of 100
51f4- irich mini-discs for U.P.S. ground shipping and handling in
the con t inental Uni ted States.

Mail orders to: Com munications Electronics, Box 1002,
Ann Arbor, Michigan 48106 U.S.A. If you have a Master Card
or Visa card, you may call and place a credit card order. Order
toll-free in the U.S. Dial 800-521-4414. In Canada, ord er toll­
free by calling 800-265-48 28 . If you are outside th e U.S. or in
Michigan, dial' 313-994-4444. Telex 810-223-2422. Order
your Ult ra diskettes from Commun icat ions Elect ronics today.
Copyright c1983 Communicat ions Electr onics" Ad # 050583

S3=c MEMBER (!Jr
MasterCard VISA ~ ,!!!

DIRECT MAIl'
MARl n 'RG ASSDCIATIOR

Diskettes
Now...Diskettes you can
s"vear by, not swear at.
Luc ky for you, the diskette buyer, there are many diskette
brands to choose from. Some brands are good, some not
as good, and some you wouldn't think of trusting with even
one byte of you r valuable data. Sadly, some manufacturers
have pu t t hei r profit motive ahead of creatinq quality
products. This has resulted in an abundance of low quality
but ratherexpensive diskettes in the marketplace.

ANEW COMPANY WAS NEEDED'AND STARTED
For tunately, other people in the diskette industry recog­
nized that making ul tra-h igh quality diskettes required the
best and newest manufacturing equipment as well as the
best people to operate this equipment. Since'most manu­
facturers seemed satisfied to give you only the everyday
quality now avai lable, an assemblage of quality con­
scious individuals decided to start a new company to give
you a new and better diskette. They called this product the
Ultra diskette, and you 're going to love them. Now you
have a product you 'can swear by, not swear at.
HOWTHEY MADE THE BEST DISKETTES EVEN BETTER
The management of Ultra Magnetics then hired all the top
brains in the diskette indust ry to makethe Ultra product.
Then these top bananas (sometimes called floppy freaks)
create d a new standard of diskette quality and re liability.
To learn the " man ufactu ring secrets" of the top diskette
makers, they've also hired the remaining"magnetic media
moguls" from competitors such as Verbatim, Mernorex,
Dysan and many mo re. Then all these lop-dollar eng ineers,
physicists, research scientists and production experts (if
they've missed you, send in your resume to Ultra) were
given one directive...to pool all their manufactu ring know­
how and create a new, better diskette.

HOW ULTRA DISKETTES ARE MANUFACTURED
The Ultra Magn etics crew then assembled the newest, totally
quality monitored, auto mated product ion line in the industry.
We know that some of Ultra 's compet itors are still making
magnet ic media on equipme nt tha t is old enough to vote .
Since all manufactu ring equipment at Ultra is new, it's easy
fo r Ultra to consiste nt ly make better diskettes. You can
always be assured of ultra- t ight tolerances and superb
dependabil ity wh en you use Ultra. If all this manufactu ring
mumbo-jumbo doesn't impress you, we're sure that at least
one of th ese oth er benefi ts from using Ult ra diskettes will :
1. TOTAL SURFACE TESTING - For maximum reliabili ty, and to lessen the likel ihood of
disk errors , all diske ttes mus t be totally surface te sted. At Ultra, each diskette is 100%
surface tested. Ult ra is so picky in the ir test ing, the y even test th e tracks th at are in
between the regular tracks.
2. COMPLETE LINE OF PRODUCTS - For a diskette to be usefu l to you and yo ur
co mpute r, it must be compatab le physically. Ult ra Magn eti cs has an entire line of SV..-inch
and a-inch dis kett es.
3 . SPE CIALLY LUB RICATED DIS K - Ultra uses a special oxide lubri cant which is added
to the base medi a in th e produ ctio n of t heir d isk ettes. This gives yo u a better disk dr ive
head to medi a co ntac t and longer head and disk li fe.
4. HIGH T EM PERAT UR E/ LOW-M A RRING J AC KET - A uniq ue high temperature and
low-marrinq vinyl jacket allows use of their product w here othe r diskettes wo n't wo rk. Thi s
spec ia l jac ket is more rigi d than other disk ett es and hel ps e liminate dust on the jacket.
5 . REIN FORC ED HUB RINGS - Sta ndard on all Ultra min i-d isks, to strengthen the cent er
hub hole. This inc reases the life of t he disk to save you money and inc rease ove rall
diskette reli abil ity.
6 . DIS K DURABILITY - Ult ra disks w ill be at all indu st ry standard s for reliability at well over
mill ions and millions of revolutions. They are compatible wit h all industry speci f ica t ions as
estab li shed by ANS I, ECMA, ISO and J IS.
7 . CUSTOMER ORIENTED PACKAGING - All Ultra disks are packaged 10 disks to a
carton and 10 ca rtons to a case. The economy bulk pack is packaged 100 disks to a case
without envelopes or lab els.
B. LIF ETI ME WARR ANTY - If all else fails , remember, al l d isk s made by Ultra Magnet ics,
(ex cept bulk pack) have a lifet ime warranty. If your Ultra disks fail to meet fac tory
specif ications, Ultra Mag netics wi ll replace th em und er th e ter ms of their warranty .
9 . SUPERB VALUE - With Ultra's auto mated production line, high -quality, erro r-free dis ks
are yours wit hout high cost.
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A dish full of bugs. Jack Darr
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R-E's Service Editor solves technicians' problems.

RADIO 90 COMMUNICATIONS CORNER
Communications and the disabled. Herb Friedman

COMPUTERS 88 COMPUTER CORNER
What's new in microcomputers. Les Spindle

EQUIPMENT 24 Philips Model PM 3215 50-MHz Dual-Trace Oscilloscope

REPORTS 30 Vector P184-7 SIil-N-Wrap Tool

33 Kensington Microware System Saver Protection

Device for Apple II Computers

38 Soar Corporation 8050 Digital Mult imeter

DEPARTMENTS 8 Advertising and Sales Offices

136 Advertising Index

137 Free Information Card

20 Letters
c....
C
r
-<

Radio-Electronics , (ISSN 0033-7862) Published monthly
by Gernsback Publications. Inc., 200 Park Avenue South,
New York. NY 10003. Second-Class Postage Paid at New
York, N.Y. and additional mailing offices.One-yearsubscrip­
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COMING NEXT MONTH
On Sale July 19

A special section devoted to elec­
tronics and photography. Among
the things we'll look at are:
• The Sony Mavica system
• Autofocus and autoexposure

electronics
• Electronics in the darkroom

And lots more!

ON THE COVER
To most drivers, one of the most ex­
asperat ing experiences is getting
lost in completely unfamiliar terri­
tory. But an independent California
inventor and a giant Japanese auto­
mobile manufacturer are hard at
work trying to make that situation a
thing of the past. If their efforts are
successful , it won't be long until a
common automotive accessory will
be a navigational computer com­
plete with a video display. This
month, we'll preview the future and
take a look at both systems. The
story begins on page 43.

This upgrade for the Time x/Sinclair 1000 adds
8K of non -volatile RAM. The add-on can be used
to Increase the system/user memory , or more
usefully, for the permanent storage of machine­
language routines-thus, in effect, expanding
the operating system. Find out more about It
starting on page 47.

106 Market Center

95 New Books

39 New Products

6 What's News

55 TRANSCONDUCTANCE OPERATIONAL AMPLIFIERS
What they are, and some practical examples of how to use them.
Thomas Henry

68 HOW TO DESIGN ANALOG CIRCUITS
An in-depth look at positive- and negative-feedback circuits.
Manny Horowitz

74 NEW IDEAS
An award-winning project from one of our readers

76 HOBBY CORNER
Some questions from the mailbag. Earl " Doc" Savage, K4SDS

78 DRAWING BOARD
More on voltage regulators. Robert Grossblalt

80 STATE OF SOLID STATE
Power MOSFET amplifiers. Robert F. Scott

43 ALL ABOUT AUTOMOTIVE NAVIGATION SYSTEMS
Computer-aided navigation is expected to play a big part in the
car of the future. But, as this report shows, that future is .not all
that far away. Danny Goodman

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

10 SATELLITEITELETEX T NEWS
The latest happenings in communications technology.
Gary H. Arlen

12 VIDEOGAMES
A new generation of videogames. Danny Goodman

63 USING LORAN-C FOR TIME AND FREQUENCY CALIBRATION
All about the Loran-C navigational system and how it works.
R.W. Burhans

47 EXPAND YOUR TIMEx/S INCLAIR OPERATING SYSTEM
Upgrade your computer with 8K of battery-backed-up CMOS
RAM. Paul W.W. Hunter

51 TALKING ALARM CLOCK
Part 2. With this fun project you'll never have to tell lime again.
Lee Glinski

59 DIGITAL VOLTMETER FOR YOUR CAR'S DASHBOARD
This easy-to-build project helps keep an eye on your car's elec­
trical system. Fred L. Young Sr. and Fred L. Young Jr.

BUILD THIS

TECHNOLOGY

CIRCUITS AND
COMPONENTS

SPECIAL FEATURE

As a service to readers, Radio-Electronics publi shes available plans or information relating to newsworthy' products, techniques and scientific and technological developments.
Because of possible var iances in the quality and condit ion of materia ls and workmanship used by readers , Radio-Electronics disclaims any responsibility for the safe and proper CD
function ing of reader-bui lt pro jects based upon or from plans or information published in thi s magazine . ~
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VIDEO ELECTRONICS
DAVID LACHENBRUCH
CONTRIBUTING EDITOR
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New VCR
Standard

DIGITAL TV

A new VCR standard that eventually is expected to replace the three current half-inch home
formats (Beta, VHS, and the European Video 2000) has been approved by a Standardization
Conference of 122 Japanese , European, and American companies, whose representatives
have been meeting in Tokyo for more than a year.

The new "8mm Video" standard was established to avoid the Beta-vs.-VHS problem that
has plagued the home-VCR industry since its inception. In order to avoid disrupting the
market , member companies, in the past, have insisted that the new standard was designed
only for use in portable camera-VCR combinations; but with the issuance of the specifica­
tions, many conference members have dropped that pose. Although initially the system is
designed to record for only 90 minutes on one cassette (in the NTSC color system), the
standard is obvious ly flexible enough to accommodate much longer recording times.

The recording medium is an 8-mm-wide cassette tape. The cassette itself measures
95 x 62.5 x 15-mm, slightly smaller in length and width than a standard audio cassette and
just a touch thicker than the thickest part of such a cassette . The tape can be either the
metal-powder or metal-evaporated type, and the system uses helical scan with a head drum
40mm in diameter .

Three separate audio systems are specified in the new Bmm specificat ions - a standard
longitudinal track, an FM-stereo helical system multiplexed with the video signal of the type
used in Beta Hi-Fi recorders , and a helical PCM (Pulse Code Modulation) track. The FM
sound system is compulsory, the other two optional. A cue track is also reserved.

The cassette itself is designed for maximum simplicity and low cost, without tape guides
and with a wide mouth to accommodate many different loading systems. It has two lids to
keep out dust, and recognition holes for automatic detection of tape type and thickness, as
well as grips for an auto-changer.

Sources in the Standardization Conference say that an increase in recording time to four
hours by means of slower tape speed and thinner tape is easily possible now. Development in
the future of new heads and new tape formulat ions (including the perpendicular or vertical­
domain recording system, now in advanced stages of development) will make possible
further increases in record/play time.

In Japan , there are widespread forecasts that 8mm VCR's will begin to appear before the
year is over, but in any event the American market could see the first portables in 1984.
Assuming that longer-playing versions are approved by the Standardization Conference ,
home decks could show up in about three years, and at that point the new format should begin
to take over from Beta and VHS.

The 8mm standa rd was approved by the conference for both NTSC and PAL color systems,
with different parameters - the PAL version has a record/play time of one hour. At the last
minute, France's Thomson-CSF proposed that a baseband recording system, "timeplex," be
used for any SECAM models. Therefore the conference approved no SECAM standard, but
earmarked the French proposal for further study.

The agreement on a new standard format has great implications on the future of the entire
video field, laying the groundwork for a new, far more flexible and potentially lower-cost
system and eventually ending the standards war.

It can now be definitely reported that color-TV sets using all-digita l signal processing will be
available, at least in token quantities, in 1984. In the United States, they're expected to be
available from Genera l Electric and Zenith, with offerings also possible from Sharp and Sony.
All are customers of ITT for its set of seven VLSIdigitallC's. The first digital sets may well be in
the form of component TV, because they will be designed for add-ons to make possible
features not available with analog TV's. One of the first add-ens is expected to be a ghost
eliminator. The new digital TV's also are expected to enhance the capabilities of home
computers (since they are essentially computers themse lves). With the development of
low-cost frame-store accessories, the digital TV's will have the potential ability to simulate
high-definition television by doubling the number of lines in the picture, inserting "derived"
lines between the transmitted ones. Other features could be stop-motion and picture-in­
picture (for viewing two channels simultaneously ). While digital sets are imminent , those
special effects probably won't be along for several years. R-E





WHAT'S NEWS

field test instruments, with the idea
of offering " truly superior lab­
quality instruments at prices within
the reach of even the 'smallest'
user."

The first product from the new
division is a 1-MHz function gener­
ator with both frequency and am­
plitude modulation; it will sell at
$250.

gOO-MHz personal radio
may be on the way

The FCC has issued a Notice of
Proposed Rulemaking to imple­
ment a new personal radio­
communicat ions service (PRCS),
proposed by General Electric, in
the 900-MHz frequency band. G.E.
hopes that the FCC will issue a
Final Report and Order within the
next few months.

The FCC proposal is for a sys­
tem that will consist of a base sta­
tion connected to the telephone
network , and one or more units
that can be installed in cars. The
user in a car will then be able to
place calls to any telephone, or be
reached in the car from any tele­
phone, provided he is within the
system's range.

The FCC notice proposes to set
aside 8 MHz in the 900-MHz band
for the new service. That reserva­
tion would permit 133 channels of
30 kHz each for two-way PRCS
communications.

New TV space camera
RCA has developed a new tele­

phone camera tube that can detect
objects the size of a soccer ball
22,000 miles away.

Serving as the "eye" of a special
camera of the Ground-based
Electro-Opt ical Deep Space Sur­
veillance System (GEODSS), it
can see objects 10,000 times
dimmer than the faintest ones vis­
ible to the naked eye.

The new Silicon-Intensifier Tar­
get (SIT) tube, type C21146H, is
the largest of its type that RCA has
ever made. Its 32mm of usable
area is twice that of the targets now
used in the surveillance cameras
that provide the resolving capabil­
ityoftheGEODSSequipmenl. The
target has four times as many sili­
con diodes as older types.

The GEODSS system answers
the need for advanced tracking

continued on page 8

that base station , and the subscrib­
er's phone rings.

If the mobile subscriber travels
out of the cell during a call, com­
munications are automatically
switched over to the base station of
the cell into which he moves.

The subscriber in a mobile vehi­
cle simply dials the number he
wants, as he would on his home
phone.

The service is expected to cost
subscribers anywhere from $75 to
$150 per month. That would in­
clude an access fee of between
$10 and $50 per month , plus
charges for actual use . Those
might run from 12 cents per minute
in off-peak hours to 40 cents per
minute in peak periods.

OK Industries forms
electronics division

OK Industries, a New York­
based manufacturer of production
equipment for the electronics and
telecommunications industries,
has formed an Electronics Divi­
sion. The new division is putting
out a broad range of bench and

telephone systems in nine U.S.
metropolitan areas. Service is ex­
pected to start within two years.

A cellular system is made up of
four elements (plus the regular
telephone system). Those are the
Mobile Telecommunications
Switching Office (MTSO); a base
station (transmitte r/receiver), with
its antennas , in each cell; wire or
microwave connecting links be­
tween base stations and the
MTSO, and the mobile rad ios,
which may be vehicle-mounted or
hand carried.

When a telephone user wishes
to make a call, he simply dials the
number of the mobile subscriber ,
as he would any other call. (He
need know nothing of the where­
abouts of the car he is calling .) The
call then goes to the mobile unit's
MTSO, which sends a paging sig­
nal over all the base stations in the
area. The mobile unit, which moni­
tors a nearby base station con­
tinuously, responds automat ically
to the paging signal and es­
tablishes contact with the base sta­
tion. The MTSO then switches the
call to one of the traffic channels of

CELLULAR NETWORK OVER'PART OF A CITY. The call is routed from the caller's home via the local telephone
exchange to the Mobile Telecommunications Switching Office, a complex automatic device that locates the car, makes
the connection, and then switches the call from cell to cell as the car moves through the area.

Cellular radio system
. to begin In U.S.A.
. The FCC has allocated 666
channels to a new "cellular" two­
way radio service, which, with its
greatly more efficient use of the

. radio spectrum than the current
mobile telephony system , w ill
make a car telephone available to

.·anyone almost anywhere in the
.United States.

In a cellular system, an area
such as a city is not covered with a
single high-powered transmitter,
as is done today . Instead, the area
is divided .up into sections, or
"cells," each with a low-power

. transmitter' whose range is pretty
much limited to the area of the cell.
Since adjacent cells are on non­
interfering frequencies, the same
frequency can be " re-used" for
several widely separated cells in a
large city or metropolitan area, in­
creasing greatly the number of
phone calls that may be handled in
a given area.

The FCC opened applications
for cellular system licenses, and as
of March , 1983, had already

.granted permits. to cellular mobile
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TEK 2200 MULTI-PURPOSE
OSCILLOSCOPES

THE PERFORMANCE/
PRICE STANDARD

Now. Tektronix 60 MHz Performance
is just a free phone call away!

These easy to order scopes are
proof that it's not expensive to
have advanced, 60 MHz perform­
ance from Tektronix on your
bench. It's just practical! Feature
for feature, the Tek 2213 and 2215
set a price/performance standard
unmatched among portable scopes.
And are backed by the industry's
first three-year warranty on all labor
and parts, including the CRT

So advanced they cost you
less: $1200* for the 2213! $1450*
for the dual time base 2215!
These low costs are the result of a
new de sign con cept that utilizes

' Price F.O.B. Beaverton. OR. Price sub ject to change .

Copyright © 1983. Tektronix, Inc. All rights reserved . TIA-371

fewer mechanical parts than any
other scope.

Yetthere 's no scrimping on per­
formance and reliabil ity. You have
the bandwidth for digital and analog
circuits. The sensitivi ty for low signal
measurements. The sweep speeds
for fast logic families . And delayed
sweep for fast , accurate timing
measurements.

Scope. Probes. Three-year
warranty and expert advice. One
free call gets it all! You can order,
or obtain literature, through the
Tektronix National Marketing Center.
Technical personnel, expert in oscil -

CIRCLE 74 ON FREE INFORMATION CARD

loscope applications, will answer
your questions and can expedite
delivery. Direct orders include
probes, operating manuals, 15-day
return policy, full Tektronix warranty
and worldwide serv ice back-up.

Order toll free:
1-800-426-2200
Extension 12
In Oregon call collect:
(503) 627-9000 Ext. 12

Tektron~
COMMITTED TO EXCElLENCE
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"Telephone on an chip "

High reliability and reduced
component count are among the
features of the new telephone
technology introduced by Amer ­
ican Telecommunications
Corporation, a subsidiary of Corn­
dial. ATC is a supplier of tete­
phones, answering machines, and
automatic dialers to the Bell sys­
tem, as well as to major in­
dependent telephone companies
and retailers.

Evidence of that new technology
can be seen in two ATC products .
The Allegro is a compact residen­
tial phone that features a 10­
number memory dialer, automatic
redial, and a true hold button . The
other new phone , the Voiee Ex·
press 41 is designed for business
applications. It combines an irn­
proved speakerphone, a 41­
number automatic dialer, clock,
call timer, and security features .
Both phones incorporate a new IC
that is essentially a complete tele­
phone. That IC is part of ATC's
effort to reduce the cost and corn­
plexity of manufacturing tele­
phones that meet Bell-system
standards.

Accord ing to Robert E. Lee, ATC
Vice President of Engineering, the
company's goal is to totally auto­
mate telephone assembly . By us­
ing sophisticated robots to assem­
ble the telephones, Comdial hopes
to obta in the distinct technology
and cost advantage it feels is
needed to compete with imported
low-cost, and often lower-quality,
telephones. R-E

are designed for switching.
The display on the 4· inch model

is 60 x 80 mm (about 2% x 5%2
inches) and exterior dimensions
are 253 x 30 x 113 mm (approx­
i ma t ely 1 0 x 1%2 X 4 ' %2
inches)-truly pocket sized .

The new switching transistor is
said to provide greater reliability
than previous approaches, and the
new TN (twisted nematic mode)
crystal produces better contrast
and a wider view angle . The dis­
play boasts are 220 x 240 pixels .

The liquid-crystal displays are
being rapidly developed for use in
TV sets, office machines, etc., but
picture clarity and driving systems
remain problems.

Sanyo LCD TV

Sanyo has developed 3 and 4­
inch liquid crystal TV 's, using a
newly developed liquid-crystal dis­
play (LCD) and amorphous silicon
thin-film transistors (aSiTFT) that

The chief advantage Class-A
operation is that it eliminates the
distortion introduced by the push­
pull action of more conventional
Class-B amplifiers . Among the
unit's circuit features are full com­
plementary symmetry, just 30 dB
of negative feedback, and a wide
open -loop bandwidth for a high
slew-rate and low TIM distortion.

, The amplifier also includes an ex­
clusive Perma -Teet circuit. That
circuit monitors the output current
and voltage across the output tran­
sistors; and, should those levels
become excessive , the circuit
limits the power without interfering
with the signal. In addition, the
amplifier has thermal breakers to
prevent overheating. According to
a company spokesman, that corn­
binat ion makes the amplifier "vir­
tually unblowable."

The A265 offers a variable low­
level (100-550mV) input for use
with almost any program source . A
Molex harness is included for easy
installation.

WHAT'S NEWS

THE ALPHASONIK A265 Class-A power amplifier delivers 65 watts-per­
channel into a 4-ohm load. It features Vlsonik's exclusive Perma-Tectprotec­
tion circuitry.

Class A power amplifier
for car stereo

methods. That need is caused by
the ever-increaslnq number of ob­
jects in space. (An estimated
15 ,000 pieces-satellites and
debris-are now drifting in orbit.) It
uses two 40-inch telescopes for
deep space track ing and a 15·inch
instrument for scanning lower altl­
tudes. Each telescope is coupled
to a camera containing one of the
new low-light-level SIT camera
tubes.

Pictures from the TV cameras
are converted into digital pulses
and fed into a computer, which ex­
amines the data to sort out stars
from moving objects. The compu­
ter software also contains a cata­
log of known stars and orbiting sat­
ellites for ident ification and loca- "
tion purposes.

Visonik of America, Inc., a
manufacturer and distributor of
automotive-sound products, has
introduced the first Class-A power
amplifier specifically intended for
car-stereo applications. That
amplifier, the model A265, boasts
an output of 65 watts-per-channel
with total harmonic distortion
claimed to be less than 0.01% from
20 Hz to 20 kHz.

continued f rom page 6

HugoGernsback(1884·1967) founder

M. Harvey Gernsback, editor-in-chief
1------------------------------------------1Larry Steckler, GET, publisher

Arthur Kielman, editor

Josef Bernard, K2HUF, technical
editor

I---------------,r-------------"""T--------------I Carl Laron, WB2SLR, associate
editor

Brian C. Fenton, assistant editor

Jack Darr, GET, service editor

Robert F. Scott, semiconductor
editor

Herb Friedman, communications
editor

Gary H. Arlen, contributing editor

David Lachenbruch, contributing
editor

Earl "Doc" Savage,K4SDS, hobby
editor

Danny Goodman, contributing editor

Dan Rosenbloom, production
manager

Robert A. W. Lowndes, production
associate

Joan Roman, circulation director

Arline R. Fishman,
advertising coordinator

Cover photo by Robert Lewis

Radio-Electronics is indexed in Ap·
plied Science & Technology Index and
Readers Guide to Periodical Literature.

Cf)
o
Z
o
a:
I­o
W
..J
W

6
is
<l:a:

8



YOU SELECT FULL MANUAL
OR FULL AUTORANGING

500 HOURBATTERY LIFE

HIGHCONTRAST LCD
SHOWS MEASUREMENT
ANDFUNCTION

0.25% de volt
accuracy
Continuity beeper
Diode test
Transient and
overload protected
High energy fuse

OTHERNEW
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PRICED
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$75.00
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TELETEXT
DECODERS

VCR'S AND
TELETEXT

AROUND THE
TELETEXT

CIRCUIT

The CBS Television Network has started a teletext service called Extravision. The service will
be broadcast by the almost 200 CBS affiliated stations (90 percent as this is being written),
making it the first national broadcast teletext service. Extravision transmits 100 pages of
national and local informat ion and advertising as well as closed caption ing of some programs.
The service uses the North American Broadcast Teletext Standard (NABTS) .

Time Inc. and Matsushita Electric Industrial Co. (Panason ic) have signed a "long-term
technology agreement" under which the two companies will co-develop hardware for home­
information systems .The first such product is a low-cost decoder for Time 's teletext service­
with the hoped-for $150 device being offered under the Panasonic name. The first test models
of the unit will be available late this year, with production runs set to begin in 1984 at
Matsush ita's automated color-TV factory in Japan.

The teletext decoder will use the "North American Broadcast Teletext Specification," the
technical format that Time Inc., CBS, NBC and A.T.&T. have adopted . It will be able to pick up
Time's full-channel teletext feed, now being tested, as well as vertical blanking-interval
teletext , such as the feeds being planned by the television networks. The decoder will include
an extension unit to permit add-ons such as a full alphanumeric keyboard, printer , and floppy
disks for data storage. In addition , the terminal can accommodate joysticks for videogames,
an audio cassette recorder , and a modem for two-way service.

The decoder will also be able to handle software for the customized information services
that Time plans to transm it. The decoder 's interact ive capability makes faster access possi­
ble, and the unit will include provisions that allow it to be used for general-purpose computing .
Time's teletext service will be offered to cable TV systems , starting with companies operated
by its subsidiary American TV and Communications. In addition to news and other typical
information services , Time 's teletext project includes a variety of innovative recreational
activities that take advantage of the high-quality graphics of the technology. For example, a
youth-oriented section of the service includes an electronic version of "Mr. Potatohead," that
allows children to compose a face by selecting features they would like to insert and placing
them over the face outline on the TV screen.

EECO (1601 E. Chestnut Ave. , Santa Ana, CA 92701), a Californ ia company that produces
tape-editing equipment and mini-computer systems, is testing Pictureware, a system that will
permit home videocassette-recorders to record and transm it videotex or teletext signals.
Pictureware is an interactive still-frame video technology that uses a VCR and a decoder box
to compress images , text, and audio onto videotape; material can then be retransmitted in
high-speed bursts . The equivalent of a 100-page teletext magazine with 75 color pages of
near video-picture quality can be transmitted in about seven seconds-about the time it takes
to cycle such a group of pages through a standard vertical blank ing-interval sequence . The
system becomes interactive through the use of phone lines or two-way cable. EECO sees the
target price for the decoder needed to receive the videotex and teletext signals at about $300.
A modified VCR, needed to pick up the digital data, will cost about $100 more than an
unmod ified one. EECO plans to begin marketing its Pictureware system in 1984.

In an apparently unprecedented marketing maneuver, Zenith says its will build and sell
teletext receivers in a local market if a TV-station owner in that community commits to offering
British-format teletext for at least five years. The unusual offer would presumably encourage
broadcasters to begin a service knowing that a supply of receivers will be available in their
communities. Zenith , which has long favored the "sturdy" British technology, is presumably
also willing to deal with broadcasters working in other teletext formats. The company has
already been the primary supplier of teletext receivers for other field trials of teletext.

RCA Laboratories has received a patent for a system that will increase the legibility and
color contrast of teletext material by modifying the video signal. The system, primarily for use
in set-top teletext decoders, is said to improve color definition and clarity. R-E
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Future games
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T HE A RRIVAL OF SO-C ALLED T H IR D ­

generation home-videogame systems like
the Atari 5200 and Colecovision , plus
Coleco' s announcement of a "fourth
generation" tape -loading peripheral ,
leads me to speculate about what kind of
home videogames we're likely to be play­
ing in the late 1980's . I'm not talking
about science-fiction gadgetry-stuff
like holographic projections coming from
your R2-D2 robot. I'm talking about the
application of technologies that we have
today, buried behind locked laboratory
doors-technology that needs only a little
refinem ent to be both pra cti cal and
affordable.

Interactivity between game play and
player will be the area where we will see
the greatest changes in the years ahead.
This interactivity will take many forms.

Late last year, the world was treated to
a glimpse of the interactive future when
Sega/Gremlin (555 Millro se , Los An­
geles, CA 90038) demonstrated an arcade
game that superimposed a shoot-' em-up
space chase on a videodisc-scene back­
drop that looked like outtakes from a low­
budget Star Wars imitation . If a player
successfully hit an alien ship, the disc
would jump to a scene of an explosion in
space. The game play and background are
not particularly well integrated in this ear­
ly commercial attempt, but the concept is
a valid one.

Videodi scs, by themsel ves , are just
now offering interactive adventures such
as Murder, Anyone? from Vidmax (36
East 4th St. , Cincinnati, OH 45202). In
that game, the viewer' s response to clues
causes the story to jump from one charact­
er's account of the crime to another' s. As
a viewer enters a response into a remote
control keypad, the microprocessor­
controlled videodisc player accesses the
proper segment of the disc .

But that ' s nothing compared to the
possibilities of integrating more tradition­
al videogame play-screens with the high­
resolution effects of a videodisc scene.
With game-console-generated graphics
linked to the videodisc frame counter
(there are 54,000 individually address­
able frames on a disc), we might have the
effect of walking down a corridor in an
adventure maze-game . Suddenly a game­
generated object-how about a treasure
chest- appears on the floor in the dis­
tance. As we walk toward it, the chest, in

FIG. 1

proper perspective, gets larger. When
we' re standing directly in front of the
chest, we have arms (from the disc) reach
down and pick it up. Together, the chest
and arms recede out of sight below the
screen as though we actually had picked it
up. Other game-generated objects could
be picked up by the same disc-generated
arms later in the game.

Another interactive trend we'll see in­
volves increased use of our other senses.
Right now, only our senses of sight and
hearing are stimulated by a videogame.
For now, we'll have to live with the
graphics-resolution limitations of the
home color-TV. Better-quality speech
synthesis is about all we can expect from
the current selection of systems. But
stereo sound-effects will be the next step
in attempted realism. For example, we'll
be able to hear enemy ships approaching
from off-screen to the left or right.

Beyond that, the sense of touch opens
the way for game development into the
late 1980' s. Small solenoids will be built
into a hand controller to give your palm a
little ' 'kick" when you catch a fly bali III a
baseball game, or vibration when you're
at the control of a race car.

We can even see special environmental
videogame-chairs that partially enclose
us in a sensory barrage of surround sound
and that have motorized or vibrating seats
to stimulate the sensations of flying a
B-17 through flack or piloting the Mil­
lenium Falcon through hyperwarp. Most
joystick-type controls would be in the
armrests; a steering controller and two
foot-pedals would swing in front of us
from one side for games requiring that
kind of control. The enclosure could ade­
quately contain vapo~s from scented air

and release them in synchronization with
changing screens. For example, as you
walked through dark, musty caverns of an
adventure maze-game , only your keen
sense of smell would help you distinguish
between several look-alike scenes .

Are these ideas far fetched? Hardly .
Coleco has already demonstrated the
kicking hand controller, but decided to
hold off for a while. And a new company
in the add-on business, Amiga, has
shown a foot-operated floor controller
(the Joyboard, shown in Fig. I) that lets
you stand up and recreate the motions of
skiing down a mountain in conjunction
with a skier's-eye-view of a slalom
course. There' s even a prototype environ­
mental chamber that spins you around and
gives you a real sense of motion as you
pilot your craft. Those are but the simple
first steps toward future homebound sim­
ulations of real-life and imagined adven­
tures.

U.S. Games (1515 Wyatt Drive, Santa
Clara, CA 95054) is dedicated to produc­

continued on page 14
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ing videogame cartridges for the entire
family to enjoy. As a result, they stay
away from the heavy artillery shoot-' em­
up games and favor those that are easy to
grasp by inexperienced game players,
young and old . Eggoman ia , for one to
fourplayers, is just such a game.

The scenario sets a turkey-like bird
scurrying from side to side along the top
of the screen. As he moves , he drops
green eggs. Each player in turn uses a
paddle controller to position a blue bear at
the bottom of the screen under each egg
and catch it in an upturned hat. Points are
scored for each egg caught. If the bear
should fail to catch an egg, the floor re­
ceives a layer of yellow egg yolk . At the
end of each wave of eggs, the tables turn
for about 15 seconds and you activate the
bear to throw eggs back at the dancing
bird . A successful hit is worth points . The
game ends when enough eggs have been
dropped for the yolk to cover up the bear
and his hat.

By keeping most of the screen black ,
the game designer was able to make the
Atari 2600 present a graphically' well­
detailed bird character. The bird is filled
with a variety of colors and high resolu­
tion crispness that shows up well against
the black background. When you hit the
bird with an egg , the bird loses its feath­
ers, revealing polka-dot underwear; his
top feathers turn into a beanie-like pro­
peller that help his scrawny wings lift him
up and out of the screen .

As you can see, the graphics are meant
to be entertaining. And the sound, too , is
gea red toward keeping kids amused.
Three different musical tunes, intermixed
with cheep s and other bird sounds , spark
up the action in places .

One design feature of the game makes
E g g o m a n i a diffi cult-perh ap s
frustrating-at the highe r levels . You
can 't just sweep the bear and hat quickly
across the screen to catch a horizont al
string of eggs. There appears to be just a
very small zone around the hat that allows
you to catch an egg successfully. There
will be many times when you' ll think you
should have caught an egg for sure , yet
wind up knee-deep in yolk.

Eggo mania begs comparison with a
similar catchin g game called Kab oom
from Activision. If you prefer cute music
and cartoons, then Eggomania is the one
to get. But if build ing game skill is your
goal, Kaboom is a better choice .

CBS Video Games' Wizard
of Wor for Atari 2600

CIRCLE 102 ON FREE INFORMATION CARD

CBS Video GamesWizard of Wor
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As versatile as the Atari 2600 has pro­
ven to be over the years, the machine has
limitations in graphics and sound. There
is only so much that even the genius game
designer will be able to accomplish with a
standard cartridge game. Wizard of Wor
from CBS Video Games (Long Meadow
Road, Hagerstown, MD 21740), is one of
those games whose ambitions fell prey to
the 2600 's stumbling blocks.

The original Wizard of Wor.was a mod­
estly successful Midway arcade game of
the pre-Pac-Man eril that put great de­
mands on the player' s peripheral vision
and coordination. One or two players can
each control a " worrier" armed with a
laser blaster. Worriors search a dungeon
maze for numerous enemies, some com­
pletely visible, others visible only at
times . All enemies , whether visible or
not , are tracked on a radar screen.

Beginning with wave two, after you've
cleared the enemies from the dungeon,
yet another super-swift enemy, the Wor­
luk, tries to escape the dungeon , and
will- unless your worrior can shoot him
first. After that (on random waves) the

Wizard of Wor appears and hurls light­
ning bolts at your WOITior. Shooting the
elusive Wizard before he escapes nets
pla yer s a du ngeon-s haking gra phics
display-and a ton of points .

The difficulties in putting this game
into a 2600 cartr idge are many. One of the
challenging features of the original was
that in advanced waves, the maze walls
were partially invisible , leading to a suc­
cession of " pits, " or large sections of the
maze with invisible walls. In CBS's ver­
sion, there are only two maze-layouts that
alternate between waves .

More disturbing during game play on
the CBS vers ion is excess ive flicker
caused by having so many moving objects
on the screen at once. As you slowly
eliminate enemies, the remaining images
become more solid. But until that time, it
is very difficult to keep your eye on the
dimly lit enemies and the radar screen at
the same time.

The only graphics salvation is the dis­
play when you hit the Wizard. Instead of a
colorful fireworks display, the screen
flashes in black and white for a sur­
prisingly eerie effect.

There are many other elements of the
original that were left out of the 2600
version, although they were well cap­
tured in Astrocade 's Incredible Wizard
version. But even on its own merit,
CBS's Wizard ofWor does not contribute
to the state of the art for the latest 2600
cartridges . R-E

' 'Yes, I bu il t this co mp uter f ro m
scratch-$1,435 worth of scratch ."
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ting for deteriora- $59 95
tion of detail and • ea ch
sharpness. Includes video distribution amplifier
with two video outputs, allowing you to make two
copies at once without loss in signal level.

• Receive up to 60 TV channels • Remote TV
Control • Attach to any age or model TV in
minutes. • No tools requi red. • On/Off button.
• 'Channel select ion. • Channel Stepp ing. • Fine
Tuning.

BP VIDEO CONTROL CENTER
MODEL V·4802 $19 95

OUR PRICE • each
Provides remote con­
tro i access of all
Video. TVor Cable .
inputs to TV or Big
Screen TVfrom one
location by flipping
switch.
• One output , your
TV set or Big Screen TV
• Four inputs • Completely passive, i.e. no AC
power required to operate . Auxiliary input and
output provides adde d flexibility.

JERROLD JRX TV REMOTE
CONVERTER
MODEL JRX·3C105 (SWITCH)

OUR PR ICE $79.95 each
Consists of two units
- a receiver and
transmitter. 20 It con­
nectingcord is oetacb­
able at one end to
help you pos ition the
unit. May be attached to
any age or model TV in
minutes. No tools required .
• Receive up to 36 chan nels. •
TV control.

JERROLD 60 CHANNEL
CORDLESS TV CONVERTER
MODEL DRX-3-105

CALL FOR PRICES
//

OUR PRICE $69.95 each
Same as above but with a built-in RF Converter
that gives the model V-1877 an RF output which
can be fed d irectly to the antenna terminals of a
TV set. This enables yo u to remove the copy guard
from a pre-recorded tape and view it on a TV using
on ly a VCR..
Use as an RF Co nvert er only. Used in co njunc­
tion with your TV. you can feed direct audio and
video signa ls from any video device such as video
camera. computer, portable VCR. etc.

BP VIDEO COMMAND CENTER
MODEL V-4 803 $59 95

OUR PRICE • each
A switcher that can
accept 6 inputs and
direct them to 3 out­
puts. Utilizes switch
similar toone used on
home VCR's. You avoid
signal loss incurred b
using sp litters.

OUR PRICE $45.00 each
Has self contain ed A&B and bypass switch. Many
movies, conc erts and spe cial programs for sale or
rental are co py guarded . This removes copy gua rd
and allows you to make copies. Many TVsets will
not play prerecorded tapes because copy guard
causes picture to roll and jitter. turn to snow or
disappe ar. Video Guard Stabilizer removes copy
guard from signal.

BP VIDEO GUARD STABILIZER/
RF CONVERTERMODEL __~~~l

V-1877

BP VIDEO GUARD STABILIZER
MODEL
V-1875 __LI"'I~.rr"'"~~~

• Master Charge N.Y. State IADO FOR SHIPPING A ND INSURANC E!
• VISA • COD resident s add $250 .00 $4.50

: ~~~eJ Order a~:'tt~~~e s~g~ :88 ~6 ~:~ : ::: : : : g:~g "'H'-r:il
7 5 1 .00 to 1000.00 12 .50

COD'. ext ra (requ ired 25 % dep osit) ove r 1000.00 15 .00

c;
C

~
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Only NRI Gives You This Kind of training
. and Equipment. .

Only NRI Gives You So Much Professional
Preparation For aTV/AudlolVldeo

Servicing Career. .
r

Learn servicing aru
adjustment tech­
niques with this
6-hour, remote con­
trol videocassette
recorder you get as
part of your trainin

Get complete, thorough instruction
in the theory, servicing, and repair of
TV; VCR, video disc players, audio
equipment, AM/FM receivers, an­
tenna systems, home video cameras,

projection TV;
and more with
65 easy-to­
digest, bite­
size lessons.

Learn how to diagnose prob­
lems using a professional
31f.z-digit digital multimeter.
Exclusive NRI Action Audio in­
structions talk you through its
complete operation and use.

Perform challenging state-of­
the-art electronic experiments
and demonstrations using your
NRI Discovery Lab".

See servicing techniques demon­
strat ed in close-up detail. Graphic
presentations make theory and sys­
tems come alive on NRI Action Vid­
eotapes covering VCRs, disc players,
and TVs.

Build this 25" Heath/Zenith Color TV with 112
channel tuning system, infrared remote control,
advanced sound system, and in-set space phone.
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NRI SCHOOL OF
ELECTRONICS

McGraw-Hill Continuing
Education Center

3939 Wisconsin Avenue
Washington, DC 20016

one of the most economical and effec­
tive methods ever conceived. You
learn at your convenience as a class
of one, backed by skilled NRI in­
structors and carefully designed les­
sons that take you a step at a time
toward your goal. No time away
from your job, no night school grind,
no classroom pressures. Yet your
training is thorough and complete,
with a foundation of hands-on ex­
perience unequalled by any other
training organization.

Send For Free
Catalog

covering 12
Electronics

Courses
Our l04-page catalog gives you all

the details. In it, you'll find a sum­
mary description of every lesson,
and photos and specifications for
every item of equipment included in
your course. You'll also learn about
other fascinating career opportuni­
ties in the world of electronics ...
Microcomputers, Industrial Elec­
tronics including robotics, Commu­
nications,'and more.

Mail the postage-paid card today
for your free copy. See how com­
pletely and how thoroughly NRI gets

you started on your
tomorrow

today.

7 Decades Of
Teaching

Electronics
Skills

At Home
NRI is the oldest,

largest, and most
successful school
of its kind in
the world. It has pioneered and re­
fined the teaching techniques that
make learning at home the NRI way

Advanced
Systems
Demand
Advanced ,
Technicians ,
for Service
and Maintenance

The art of TV/Audio/Video servic­
ing has taken quantum leaps into
the future. Now, successful techni­
cians must understand advanced
concepts like digital control, elec­
tronic tuning, laser video discs,
microprocessors, and more. NRI
gives you the training you need for
success . . .state-of-the-art concepts
and practical, hands-on experience
working with the kind of
equipment you'll en­
counter on the job.

pair these fast-selling units. Your
front-loading VCR features up to
6-hour recording capacity, remote
control, and programmable touch­
button tuning.

The digital multimeter you re­
ceive is a truly professional instru­
ment. You use it in the experiments
throughout your course and as a key
servicing tool on the job. Using the
meter along with the NRI Discovery
Lab, you'll learn how to measure
voltage, current and resistance and
how to diagnose all types of servic­
ing problems.

You cee TV, VCR,
DMMandMore

Equipment
To Keep

You also build your own
25" Heath/Zenith color
TV, a state-of-the-art unit
that includes infrared

.mot e control, a Time Control Pro­
"ammer, and the incredible Ad­
mced Space Phone that lets you
Iephone from your chair. Using the
deocassette recorder that's in­
uded as part of your training, you
arn how to adjust, service and re-

Only NRI gives you so much prac­
al training with equipment you
irn on and keep. You learn by do­
~. That's the way to make it inter­
.ing , that's the way to make it
joyable, that's the way to get the
nds-on experience and know-how
u need.

:xclusive NRIlr'aining
On Videotape

In addition to profusely illustrated
ssons, you get NRI's Action Audio
ssette to "talk" you through the
e and operation of the professional
gital multimeter you receive as
.rt of your equipment. Even more
citing are your NRI Action Video­
ssettes . .. videotaped lessons that
.ow you graphic presentations of
ectronic systems, vivid closeups of
rvicing techniques and profes-

sional "shortcuts" to study and
,. replay as often as you want.

lands-On lr'aining For
:eal Bench Experience

and Priceless
Confidence

Youstart with experiments and
monstrations on the unique NRI
scovery Lab. You learn basic cir­
it wiring and soldering tech-
ques, and then quickly move on to
rre advanced concepts as you come
understand electronic theory,
lid-state devices, digital systems,
rd microprocessors. You learn by
tually building and observing the
tion of circuitry you'll be working
.th in real-life situations.
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LETTERS
Address your comments to: Letters, Radio-Electronics,

200 Park Avenue South, New York, NY 10003

PRIVACY IN COMMUNICATIONS
Recently, I picked up a copy of Radio­

Electronics quite by chance, and was so
impressed that I subscribed the next day.
Keep up the great work.

I would like to comment on the article,
"Ensuring Privacy in Communications" in the
"Communications Corner " department for
January 1983. The writer seems to be con­
vey ing a false impression - a mis­
understanding that even many amateur radio
operators have: that by adding a sub-audible
or dual tone signal to your transmission you
can ensure privacy from the casual listener.

Tone-squelch systems do not prevent peo­
ple with scanners from hearing what you say.
The tone squelch simply keeps other radios
(in a fleet, for example) that have a squelch­
muting circuit from being bothered by any
except proper ly encoded signals . A radio
without that mute circuitry will pick up every-

thing transmitted over a given frequency ,
whether or not the transmission has a tone
added to it. Since scanners, and the majority
of monitoring radios, are not equipped with
muting, the tone in no way protects the priva­
cy of the communication. Even radios with
such muting circuits are usually taken off
mute when the microphone is picked up, ena­
bling a listener to hear all the transmissions.
DAN PETERSON
Hemet, CA

ANTIQUE RADIOS
I enjoyed reading Mr. Richard Fitch's re­

cent article about restoring antique radios
(Radio-Electronics, March 1983). Having
repaired many pre-war radios, and some ear­
ly TV sets, I know the feeling of accomplish­
ment that results from getting one of those
treasures playing again.

I'd like to offer a hint that might make

troubleshooting an old chassis a bit easier.
When smaller tube-radios became avail­

able (and later, when television appeared on
the scene), many an old model was retired
while still in good working order. But alas, 40
years later, when the old unit is dusted off and
plugged in, all that issues from the speaker is
a thin, garbled audio strongly overriden by a
loud AC hum.

Here's the problem in almost every case
that I've come across: The electrolytic capa­
citor in the power-supply circuit has dried out.
Unlike the paper/foil and mica capacitors in
the set, the electrolytics do nothave an unlim­
ited shelf life . The liquid electrolytic can
evaporate away, leaving the caps virtually
ineffective.

Two things result: First, the filtering of the
pulsatinq DC from the vacuum-tube rectifier
becomes very poor. All that's left to provide a
modicum of filtering is the field coil on the

GETTHE SAME VIDEOTRAINING
THE PEOPLE ATSONYGEt

And learning through video can be done at
your own pace, in the convenience of your home,
shop or school. Reviewing is quick and easy. And
the tapes are always available for reference.

Send for your catalog, which lists more than
250 titles. In your choice of 3/4" or 112" form ats.

Write Sony Video Products Com­
pany,Tape Production Services,
700 W. Artesia Boulevard ,
Com pton, Californ ia 90220.

Or call (213)537-4300.
Of course, there's no

obligation. Except the
obligation you have to

yourself: to find out
about the best tra in­
ing available in
one of the country's
fastest-growing,
most lucrative fields.

SON~
Video Communications

Sony is a reg. tradem ark of Sony Corp.

Now you can be trained by Sony even if you
aren't employed by Sony.

Because we're making our vast library of train­
ing videotapes available to you.The very tapes that
teach our own engineering, service and sales perso nnel.

The tapes cover the products and concepts of
video and its related technologies.You can learn the
basics of video recording.Color systems. ~.....""""""""""""= =
Digital video and electronics.Television
production. And more.

Plus you can learn how to service
cameras,VTR's,and other video products.
As professionally as Sony does.

The tapes are pro­
duced entirely by
Sony and contain
up-to-the-minute
inform ation. They
communicate clear­
ly and simply. And
some of them are
even programmed for
interactive learning.
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818 Phoenix 0 Box 1002 0 Ann Arbor, Michigan 48 106 U.S.A.
Order TOLL-FREE800-521-4414 or outside U.S. A. 313-994-4444

Computer Products Division

~CIe· MEM BER (fJr
MasterCard VISA ~ I~

MARKETING ASSOCIATION

c....
C
r
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wabash
error-free
diskettes

OrderToll-Free!
800-521-4414

In M ichigan 31 3-9 94-44 44

.4~OMMUN ICATIONS
&ELECTRONICS™

Quantity Discounts Availabl e
Wabash diskette s are packed 1a
disks to a cart on and 10 carto ns
to a case. The economy bulk
pack is packaged 100 disks to a
case without envelopes or labels.
Please order only in increments
of 100 units for quantity 100
pricing. With the exception of
bulk pack, we are also willing to
acco mmodate your smaller or­
ders. Quantiti es less than 100
units are available in increments
of 10 uni ts at a 20% surcharge
above our 100 unit price. Quan­
tity discounts are also available.
Order 500 or more disks at the same tim e and deduct 1%; 1,000 or
more saves you 2%; 2,000 or more saves 3%;5,000 or more saves
4%; 10,000 or more saves 5%; 25,000 or more saves 6%; 50,000
or more saves 7%, 100 ,000 or more saves 8%, 500,000 or more
saves 9% and 1,000 ,000 or more disks earns you a 10% discou nt
off our super low quanti ty 100 price. Almost all Wabash diskettes
are immediately available from CEo Our' effic ient ware house
facil it ies are equipped to help us get you the quality prod uct you
need, when you need it. If you need furth er assistance to find the
flexible disk that's right for you, call the Wabash comp atib ility
hotline. Dial toll-free 800-323-9868 and ask foryour compatibility
representative. In Illinois or outside the U.S. dial 312-593 -6363
between 9 AM to 4 PM Central t ime.

Buy Wabash Diskettes with Confidence
To get the fastest deli very from CE of your Wabash computer
products, we recommend you phone your orde r direc t ly to our
Computer Products Division and charge it to your credit card. Be
sure to calculate your price using the CE prices in this ad. Written
purchase orders are accepted from approved gove rnme nt agen­
cies and most well rated firms at a 30% surc harge for net 30
billing . For maximum savings, your order should be prepaid. All
sales are subject to availabili ty, accept ance and verificat ion. All
sales are final. All prices are in U.S. dollars. Prices, terms and
specif ications are subject to change without notice. Out of stock
items will be be placed on backorder automatically unless CE is
instructed differently. Minimum prepaid order is $50.00. Mini­
mum purchase order $200.00. All shipments are F.O.B. Ann Arbor,
Mich igan U;S.A. No COD's please. Non-certi fied and foreign
checks require bank cleara nce.

For shipping charges add $8.00 per cas e or partial
case of 100 8- inch flexible disks or $6.00 pe r case o r
partial case of 100 5%-inch mini-d is ke tt es for U.P.S.
ground shipping and handling in th e cont in ental U.S.A.

Mail orders to: Communications Elect ronics, Bo x 1002,
Ann Arbor, Michigan 48106 U.S.A. If you have a Visa
or Master Ca rd, you may call and p lace a c redit card order.
Order toll-free in the U.S. Dial 800-521-4414. In Canada,
order toll-free by ca ll ing 800-265-48 28. If you are outs id e
the U.S. or in M ichigan dial 313-994- 4 444. Tel ex anytime
810-223-2422 . Order you r Wabash di skettes to day .
Copyright °1983 Communications ElectronicsN Ad# U1 24838" SSSD IBM Compatible (128 B/S, 26 Sectors) F111 1.89

8" SSSD Shugart Compatible, 32 Hard Sector F31 A 1.89
8" SSDD IBMCompatible (128 B/S, 26 Sectors) F131 2.39
8" DSDD Soft Sector (Unformatted) F14A 2.99
8" DSDD Soft Sector (256 B/S, 26 Sectors) F144 2.99
8" DSDD Soft Sector(512 B/S, 15 Sectors) F14S 2.99
8" DSDD SoftSector (1024 B/S, 8 Sectors) F147 2.99
S%" SSSD Soft Sector w/ Hub Ring M11 A 1.49
S%" Same as above, but bulk pack w/o envelope M11 AB 1.29
S%" SSSD 10 Hard Sector w/Hub Ring M41A 1.49
SV," SSSD 16 Hard Sectorw/ Hu b Ring MS1A 1.49
Sv." SSDD Soft Sector w/ Hub Ring M13A 1.79
Sv." Sameas above, but bulk pack w/o envelope M13AB 1.S9
5'/, " SSDD 10 Hard Sector w/ Hub Ring M43A 1.79
5v." SSDD 16 Hard Sector w/ Hub Ring M53A 1.79
5v." DSDD Soft Sector w/Hub Ring M14A 2.69
5v." Same as above, but bulk pack w/o envelope M1 4AB 2.49
5v." DSDD 10 Hard Sector w/Hub Ring M44A 2.69
5v." DSDD 16 Hard Sector w/Hub Ring MS4A 2.69
5v." SSQDSoft Sector w/H ub Ring(96 TPI) M15A 2.59
5v." DSQDSoft Sector w/ Hub Ring (96 TPI) M16A 3.69
5v." TyvekDiskette Envelopes-Priceper100 Pack TES 12.00
SSSD = Singl e Sided Sing le Density; SSDD = Single Side d Double Density;
DSDD = Doubl e Sided Double Density; SSQD = Sing le Sided Quad Densit y;
DSQD = Doubl e Sided Quad Density; TPI = Tracks p er inch.

Now get Wabash Quality at a CE Price
For over 17 years, Wabash has been making high quality
and dependable computer products. Wabash diskettes
are made to provide e rro r-f ree performance on your com­
puter system because every diskette has been totally and
hypercritically t ested. Since you can now buy Wabash
computer products directly f rom CE , the world's largest
distributor of magnetic media, you can now get maximum
savings on every o rd er. You can even order toll-free.

New Wabash Si x Year Warranty
The quality of Wabash diskettes is stressed throughout
the entire manufactu ring process. After coating, all Wabash
diskettes go throug h a unique burnishing process t hat
gives each diske tte a mir ro r-s mooth appearance. Wabash
then carefully applies a lubricant that is specially form­
ulated to in crease diskette life . Then, to kee p ou t foreign
particles, a un ique heat seal bonds the jac ket and liner
together to help prevent contamination. After 100% hyper­
critical testing and certification, Wabash t hen packages
each diskette, (e xcept bulk pack) in a super strong and
tear resistant Tyvek" evelope. The final Wabash product is
then shrink-wrapped to insure cleanliness and reduce
contamination during shipm ent. Wabash diskettes are so
very reliable that Wabash now offers a s ix year warranty in
case of defects in materials or workmanship on all d iskettes
purchased directly from Communications Electronics.

New...Wabash Diskette Duplication' Services
Communicat ions Elec tronics has teamed up w ith Wabash to
prov ide a sing le-source so lu t ion fo r the diskette duplication
requ irements of so ftware developers, OEM 's and distr ibutors.
All service is in-house, to giv e you fast , dependable service. In
most cases, delivery can be completed in f ive days . Whether
you require 100, 1,000, or 10 ,000 copies pe r wee k, call CE
first for a no obligation price quote. For additional information,
please write us on yo ur letterhead with your requi rements.

CE qu ant.
SAVE ON WABASH DISKETTES 100 price

Product De scription Part # per d isk ($)

wabasH
diskettes I~~
$1.2geach!
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Our apologies for the transcription error
through which the proper antecedent to the
phrase "that company '" was omitted. Editor

VIDEO TRANSMISSION
Just a note on the letter that appeared in

the January 1983 Radio-Electron ics by Mr.
Peter K. Onnigan about video transmiss ion
via FM radio stations.

By his statements and incomplete reason­
ing, Mr. Onniga n would have us believe that
high -resolu tion video can't be transm itted
over 10-kHz telephone lines or via 3-kHz
bandwidth radio-commu nications links. Well,
maybe not moving pictures, but ...
RONALD S. MOODY
Bremen, GA R-E

electrodynamic speaker (which does double­
duty as a choke in most of the old circu its).
That isn't enough to prevent a loud hum in the
speaker . Second , there 's usually an
electrolytic capacitor used to bypass the
cathode resistor in the audio-output stage .
When that goes, the AC gain of the stage is
reduced to a fraction of its former level.

Solution ? Replace all the old electroly1ics.
The values are almost always marked clear­
ly, and modern equivalents are readily avai l­
able. Some early electroiytics are rectangular
in shape , like a matchbox covered with wax;
others are enclosed in meta l cans attached to
the chassis , so keep that in mind when hunt­
ing for them in your old set. When replacing,
just be sure to use capacito rs of equal or
higher voltage, and watch out for polarity. The
exact capacitance value is usually not critica l,
and deviations of 25 or even 50 percent will
often work satisfactorily.

So if you have an old set wit h those
symptoms, try my suggestio ns first; they may
save you a lot of time and trouble.
DAVID B. WARD
Madison, NJ

ON NIKOLA TESLA
I would like to thank you for publishing my

letter to the Editor in your November 1982
issue of Radio-Elect ronics. I believe that we
owed that tribute to Nikola Tesla for his many
accomp lishments and few rewards. I am also
sure that your readers have appreciated it. It
is a great credit to your magaz ine to be so
responsive to your readers .

May I now point to a slight discrepancy
between my letter and the published version ,
wh ich, I am afraid , may cause confusion
amo ng th e experts . My lett er said : " Of
course, the General Electric Company, which
originally fol lowed Edison and the DC
approach , abandoned it later and followed
Tes ta's AC direction to grow into the giant of
today ." The published version read : "That
company had followed Edison and the DC
approach , at first ; later , it turned to follow
Tesla 's AC direction ."

The subst itution of "that compa ny" for "the
General Electric Company" unfortunately
changes the meaning completely, since from
the co nte xt , "that company " refers to
Westinghouse Electric.

I would appreciate it very much if you will
once again spare me some of your valuable
space and publish my correction.

Once again, my thanks for publishing the
tribute to Nikola Tesla, the inventor ex­
traordinaire.
SLOBODAN CUK, PH.D.

. Assistant Professor of Engineering,
California Institute of Technology

• Masler Charge
• VISA
• COD
• Money Order
• Chec k

60 MHz DUAL TRACE
DELAYED SWEEP

• MOdel Y'202F

.5.5" square -
5m Vid iv to 5

CRT ~ Vertical . .
I Vl div With 5 Vidlv and I sen~ltlvity
mOdes Chi 2hamp/ifier. r;;VldiV to
Comes With' 2, Dual, Add ISDP/ay
MOd I prObes. " ff. •
b e Y'203F

ut With DelaYed- sSwame as above
eep.

High sensitivity . 1 mV/div (1~MHZ\
• 5 ns/d iv sweep rate • 3rd c anne

. ( . r view) • Vanable
display tna?ejf • Full TV triggering
~lgs1;~~0~w~ep • Automatic focus
correction . Comes with probes.

Model V·650F

b 7

fREE
DVM

$80 Value
BP MOde ' DVM'53
FUll autoran . 2
• Built- in con1!~8i~-::2 digit l CD
read, 112" digit l CD UZZer • Easy to
Overload prate r diSPlay.
Ind ication . c lan • low battery

' With purch
Oscill ase of an

Oscope from this ad.

MINI-PORTABLE
DUAL TRACE

I compact, Iight­
3-way pow~ ~~~ ~igh sensitivity
w~~~~fva~t fom Hz and fast sweep
;imes 50 ns/div. B~\tl~s~~es
separation circultfT'/- 'th probes.
• Auto-focus . Comes WI

260 Motor Parkway, Hauppauge, N.Y. 11788

CALL FOR SPECIAL INTRODUCTORY PRICES
TOLL FREE (BOO) 645·9518 in N.Y. State 800-832-1446
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S o you thought Global
Specialties wasjustthe lead­

ing manufacturer of Solderless
Breadboarding Systems? Look
again . Overthe past 10 years
Global's developed more than 40
bench-crafted quality test and
design instruments Just for you.

Take your pick We offer
Capacitance Meters, benchtop
and portable, and an array of
complementary instruments to
meet your specific needs. We've
got 8 Frequency Counters to
choose from, starting with our
inexpensive MAX-50 and
MAX-100 and capped with our
recently-introduced 6002 , 1 GHz
model. Our Universal
Counter-Timer family includes the
new, widely-acclaimed, handheld
5000 Counter-Timer.

We also make logic probes
and pulsers with frequency and
pulse width ranges to suit any

application or budget. Global's
popular Function and Pulse
Generators are designed with the
same quality as our NBS-certified
Frequency Standard. And a broad
range of accessories, hardware
and cases round out the Global
product line.

Of course, we still manu­
facture the largest selection of
Breadboards and prototyping
equipment anywhere . .. Simple
Quick Test elements with our
patented interlocking system . . .
Experimentor Modules which
combine sockets and bus strips in
popular arrays .. . prototyping
systems which provide
uncomplicated translation from
design to finished product . ..
Mounted solderless assemblies,
including Global's PB-105
Superboard, 50% larger than any
other, and our powered
proto-boards offering awide

selection of power options.
You depend on us for the best

in breadboards .. . Depend on us
for the best in test and design
instruments. Your pocket won't
take a beating either. Global
provides the specifications and
features you require now . . . at
prices you can afford today.

Remember . .. We're not just
another pretty breadboard. If you
need something for Test or
Design, we've probably got it. So
give us a call Toll-Free . .. TODAY.

mrnn
GLOBAL SPECIALTIES

CORPORATION
70 Fulton Terr., New Haven, CT 06509

(203) 624-3103 TWX 710-465-1227
OTHER OFFICES:

San Francisco (415) 648.Q611, TWX 910-372-7992,
Europe: Phone Saffron-Walder 0799-21682,

TLX 851·817477

Call toll free for details 1-800-243-6077 during business hours
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EQUIPMENT REPORTS

Philips Model PM 3215
50-MHz Dual-Trace

Oscilloscope

CIRCLE 103 ON FREE INFORMATION CARD

Y O U CANN O T B E I N V O L V E D W ITH

electronics- by profession or even as a
hobbyist- without eve ntually needing an

Phi lips PM 32 15

OVERALL
PRICE I- I-I-
EASE

OF USE • ••
INSTRUCTION

MANUAL I- -- •
PRIC5IVALUE

I- --I 2 3 4 5 6 7 8 9 10

~00/

osci lloscope . And today ' s adva ncing
tech nology often demands an oscillo­
scope with a wide bandwidt h . If you have

found that to be true in your experience,
and if you are contemplating an oscillo­
scope purchase, one unit you should not
overlook is the PM. 3215 from Philips
Test and Measuring Instruments, Inc. (85
McKee Drive , Mah wah, NJ 07430) .

General overview
The PM 3215 is a dual-channel scope .

with a 50-MHz bandwidth. It is relatively
lightweight (less than 18 pounds) and
measures 17.5 x 11.8 x 5.4 inches.
(Those measurements do not include the
front protective cover, the controls , or the
handle .) The handle , with its nine locking
positions , do ubles as a stand for the
scope.

The inclusion of a battery input (22- 27
volts DC at I . I amp maximum) along

continued 011 page 28

NewSimpson Test Instruments for the 80's
FAST PROFITABLE BENCH OR FIELD SERVICING

Order Them from
Your Loca l
Electricall
Electronics
Distributor

The Deluxe Test Lead Kit (Catalog No.
00818) has everything you need for fast ,
convenient test setups , measurements
and trouble -shooting . .

The 360 Series 3 digital YOM (with
world famou s 260@styling) has 28
ranges, bright LED dispiay, recharge ­
able batteries.
Our Model 165 Handi-VOM is a pocket­
size unit with 22 ranges includ­
ing dB, large 3114 " meter, conven­
ient one-knob selector switch .

J
SIMPSON ELECTRIC COMPANY
A Katy Industries , Inc . Subsidiary
853 Dundee Avenue , Elgin, IL 60120
(312) 697-2260. Cable SIMELCO • Telex 72-2416

I N S TRU M E NT S ' HA T S TA Y A CC U R AT E

Three new DMMs offer high accuracy,
beeper , diode test , transient protection
and double fusing .
The 470TM is our new low-cost full-func­
tion hand-held (calcu lator style) DMM with
25 ranges .
The 467E hand portab le DMM
has peak hold , true RMS and
26 ranges.
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Hundreds of time- and
money-saving ideas for

hobbyists, experimenters
and technicians!

Select 6 fact-filled volumes
for only $29 5 (total value up to $115.70)
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1276
List $15.95
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Name

7 very good reasons to try
Electronics Book Club

Blue Ridge Summit, PA 17214
• Reduced Member Prices. Save 20% to 75% on books sure to
inc rease your know-how
• Satisfaction Guarantee d . All books return able within 10
da ys without obligation
• Club News Bulle tins. All about current selections-mains ,
alternates, extras - plus bonus offers . Comes 13 times a year
with dozens of up-to-the-minute titl es you can pick from
• "A utomatic Order." Do not hing, and the Main selection
will be shipped au tomatically ! But .. . if you want an Alter­
nate Selection-or no books at all -we'll follow the ins truc­
tions you give 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 obligation, and
qualify for discounts on many oth er volu mes
• Bonus Specials. Tak e advantage of sa les, events , and
added-va lue rromotions
• Excepti ona Qu ality . All books are first-rate publisher's
editions, filled with us eful, u p-to-the-minu te information

r-------------------~
(fj~~~~~~~~~,~~~~fUJB I

Please accept my me mbership in Electro nics Book Club and
send the 6 volumes circled below, billin g me $2.95 plus
shipping and handling charges . If not satisfied, I may return
the books within ten days without obligation and have my
membership cancelled. I agree to purchase 4 or more books
at red uced Club prices (plus shipping/handling) during the
next 12 months, and may res ign any time thereafter.

1000 1062 1113 1160 1199 1211
1276 127 7 1296 1332 1346 1406
1435 1436 1451 1465 1467 1468
1473 1474 1486 1497 1505 1536

Phone _

I Address II City I
I State Zip -- I

Valid for new members only. (Orders out side U.S. or Canada must be prepaid in II Intern ational Mone y Orders in U.S. dollars . Canada must remit in U.S. dollars.)
• This ord er sub ject to accept an ce by El ectron ics Boo k Clu b . RE-7 83 I--------------------

'-­c:
~
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electronic components

AUTHORIZED
DISTRIBUTORS

For Distributor Information, write or phone JIM-PAK, 1355 Shoreway Road, Belmont, CA 94002 (415) 595-5936
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t "'ln Falls

H,IO
HOI'lOlu!u
Honolulu
Pt~ r l City

Alkolnl<t
Aflanta
laG range
Slone Mounlaon
Warne,R obO,ns t

~twark

NewGaslle
W,lrnonglOll
WIIIl'llf19ton
Wlrrrunglon

' ''''N.,..,Ha'o1ln
WallInglord
Wn lDOrt

Coral Gdblts
C'earwater
ForI l auderdale
Ga,nUVllle
HIaleah
HOllywOOd
Jackson"'llle
MlJm,
O,~ndO

()I~rtdO

Oa k~nd Pilr k

Panam.lClty

""YeN
Ptnwew
PenwcOia
PlanWllOll
T......

ALA SKA
HectrcmcSlJoPlyCenler
T h I!! EleclronocCom~n,

W' lUICO

ALABAMA
AmlrltJinElectronICSupl»'Y

J l S [ \tC.lronICS
Long's ElecltOn<s
Ful\tf o.sl tlbuflng

In<luSlrIoJI El«l ron,c 5uPDly
W &W EIK tfOl'llCS

Forbfs [leclron,cs
H.lInClty'S neeneee Center
Southeln Eliectron,c COI'D

~(I00 P.rtsl nc

AR KANSAS
SOUlhtfnE lrc tronles

CALI FORNIA
Heat!'l ~ I I ElKlronotCtnle'

RF EleclronlCS
Jay KtlnEleclronoc.s

Allas r,trs ElectronlCS
ForllElectronlCS

Huth kl[EltclfQlllcCtnler
Pay~tss wnolt u lt

l ion EteclfontCS
sa ~lo EleclronlCS

Cltarl.1keElttlron lCS
PacIfic R.1 111O Supply

~. or , CaIElectronres
Mar·Vae EleC1 ron,cs

G&H/A MCO Eltt l Supply
AOletrontcS

S C R EleclronlCS
Paraayme ConsumerElttl

Ped~ OOd E l ec l r on , e s

FonlanaEleclrOlUCS
S~fky E ltc lt OnltS

WhlIcommEltttron,es
EagleEltt lronlcs

B,II" SSlt reo
S!la~lc jOerE 'et"l I R.lclIOSf\JCk

BlullEletlfOfl:ts
CarSOtlElet lronl(S

Pacll lCRachoExc~nge

R.Jc: lOtai"'1I / tnglellrOO(lEItcI
AB C Elttlr QnICS

Hu llll':'11 ElettrorucCtnlef
ConsumerElecfronots

HUlhkltElectrorlicCenle l
InlanoEltttron lCS

Paclhc RalM
la ckll

COo1stEltc lron,cs
WIIIy"sE lectronoc.s

CassE lettrolllcS
Electrol'llc Cenler

F!.Jolo Marl
U S Eltt:lronlCS
l ack EleclrOl1 l(.s

Oo¥I'Raa ,o
tJlS$,on Eittlron,cs

Hu!nk ll EletllorucCentt r
R,lO,o ',lart

CalRac0 & TV
liC. 'I

salinas Riello
B'uce EleetrOl'lICS

J &HOul el
RJo,oSnac. I "' Ira !,ley
san Feffl<tnoo Ele(\ro n(.s

lac.E ltctron cs
PtnlnsulJ Eltct SuPPI,

UMedRadooandTV
".M S 1 ~ l e E lecl r on lC S

E:tclron,c\F'luS
Chg llalPaclhc

SanlaCr uz Eltt lronle\
InCl Ll \l rIJIEltc tron,cs

CapsCommun,eallons
Etectron,c Parts Sup!fmarf

GalpineElttllon,cs
SunnfOaleElecfrQnICS

Signal Eltc lronlCS
TonanceElecl'QnICS

G·TEC
ABC ElectroniCSuPPly

Ut,lut
Tnllll,E lect'onlCs

JKElectron<S
WMhe' EIK lron,u

Heathkll EIKt' on,CCenttr
Electron,eWorlCl

Elee1lonles 4·U
B&S EleclronlU

EleCtronoeClly
HUlhkll Eleclroruc Cenler

Yum.lEIec.tronlCs / LTOln",eSlrnenl

COLORADO
COlOrado Springs Cenl!lllllJ!Eleclfonots
Deliver FlsIlIl's EleclronlCS
Denver F,slell's M(.,oeleclronotS
Deliver Mountain C41n MaChine
La k~OOd 0 H Crump &Co

ll tl lt ROCk

AnChOr. Oe
Anc llOr agt
Ancnoraqt

Ananl!!,m

tofU"'e""
Bak.ersl,t(l
Be t'! '!!!)
Butl\,lPark
CampOtIi
(n,co
Chu',-,Vlsl.a
Cnu1aVIsla
C1t ,l.rl,l k l!!

Concaro
Comlrlg
Cosla Mesa
Co'mld
Cuumono<t
C)'PftS S
Day,s
Eurt ~a

Fonlanoi
Frn l10
Fresno
Glfl'l(lae
GOlrla
Har:MoonBi,
H.voorC'I,
Ha"'OII101"GarOe'ls
HOI...,. ...OOd
I n.; ~ooc:

Utl.~.

l ,l l.l l!!!H1

l i l"iU;Slt r
l05 Anqt 1tS
Macu la
MOOt Sla
Monlert ,
l.4offo Bdy
Nahanal Clly
Oaklalld
Qcealls lC:e
QrO'o'l ie
Palo Atlo
Pa ~,\ lt o

Pa~oe l\!

Paso RoDles

Po""""
PecOlllg
~cr.,.,e ..t'
Sacrarre'lIC
Sa'inas
~nBru~

SJnCa rlOS
S<ln Ooego
Sa'lFer nanoo
sa n Francisco
Sall JO\e
Sal'lJose
SAnl UIS ODtspo
San R.J, tatl
Santa Clara
Sal'lta Cruz
Sanla Fe SprmQs
Sanla Mafia
Sanla l,4alLa
SOuln la ke Tolnoe
Sunn,....a1e
Torrln ee
TOffanct
T,aey
Tusl<n
ValltlO
VallNuys
West ~tr

W lher
WOOll lancJ H,IIS
VuDaC,ty

ARIZONA
la ke Holvasu ClI,
S,erra l/lsla
Tucson
Tucson

' "''''

BlfI11InVtllm
BlrmJflCJ~

g,rm,ng~m

Florence
Huntsville
HuntSville

Uoo.lt
Montgomery
Opehk..
Tusu lOOsa

(f)

~
zo
a:
I­o
UJ
..J
UJ

6
Ci«
a:
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DIGITAL THERMOMETER

JUMBO 6·DIGIT CLOCK KIT
(.800" HI.)

115VAC, 12 to
24 hour.
Viewable to 30
feet. Includes
components,
case and wall
transformer.
6Y, " x 3%".

JE300
Dual sensors - switch controls for in­
door/outdoor or dual monitoring. Extends
to 500'. Range: -40'F to 199'F. Calibrate
for Fahrenheit/Celsius. .8 " ht. display. AC
adapter included.

... .: .

JE215

JE305

ADDRESS

NAME

CITY

± 5 to ±1 5VDC ADJUSTABLE
REGULATED POWER
SUPPLY KIT
120VAC input.
Output per ' 7'
supply 5VDC
@ 500mA,
10VDC @ 750mA,
12VDC @ 500mA,
15VDC @ 175mA.
LED " On"
indicator.

• • ~ • 11 • • ~ t . ~ ... . '1 . _

- I l ) • ~ • • ., , 1 • ~ ~. .. =- ~\.

I - Q W E R T Y U I O p l 'l ~ ~

1- = ... 8 D ~ G H J K r ' ~ '! \1 E~
. 1 t - z x c VON " ! ~ "1 --=;: .~~~

, .

Output: 10VDC to
100mA in series.
5VDC to 200mA in
parallel. Contains
20 solar cells.
Power line taps
select f rom 0.5VDC
to 10VDC in
0.5VDC in­
crements. Provides
currents for small
battery power
appl ications.

ASCII ENCODED KEYBOARD KIT 60 Keys generate the 128 characters, up­
per and lower case ASCII set. Fully buf ­
fered. Two user-definable keys provided
for customer applications. Caps lock for
upper case only alpha characters. Ut ilizes
a 2376 (40-pin) encoder read only memory
chip , Outputs directly compatible with
nUDTL or MOS logic arrays . Parallel
output. Easy interfacing with a 16-pin DIP
or ts-oln edge connector. Interfaces into
most computer systems. Requires + 5V
@ 150mA and -12V @ 10mA. Size: 1'12 "H

JE610 x 6V2 "w X 13V. "L.

• ••

• ••

NOT VALID WITHOUT
ORIGINAL SALES RECEIPT.

EXPIRES JULY 31 ,1983

Three waveforms:
sine , tr iangle, square.
Range from 1Hz to
100kHz. Output
amplitude from 0 volts
to over 6 volts. Uses a
12V or a ± 6V split
supply.

... .: .: -

... . : .
Please send my refund for $
for kits. I have enclosed my
ORIGINAL sales slip.

JE2206B

JE200

6·DIGIT CLOCK KIT (.300" HI.)
. '" _... . ~' . '~

" 1

It It:G ? as ;'

L. ,:-;",'.=- -'.-,;'-; .h~,j'

FUNCTION GENERATOR KIT

JE701
115VAC - 12 to 24 hour operation. ln­
cludes components, case and wall
transformer. Viewable to 20 feet. 6%" x
3}',".

See your local JIM·PAK distributor listed on the opposite page.

5VDC - 1 Amp
REGULATED
POWER
SUPPLY KIT
120VAC input. .......
Includes ./
components,
hardware and
instruct ions.

QUALITY KITS

Jim -p a l( *S2:0i:i*REEiA*t*E*i*
***** ** * * * * ** ** * *** *** ** * *

Buy one or more of Jim-Pak's electronic kits and receive a $2.00 factory rebate for each kit you purchase
from one of the authorized Jim-Pak distributors shown on the opposite page. Just remit the coupon below
along with your ORIGINAL sales slip and receive a $2.00 rebate direct from the Jim- Pak factory for each kit
purchased.

CIRCLE 11 ON FREE INFORMATION CARD 27



EQUIPMENT REPORTS

continued from pa ge 24

with its light weight and compac tness,
protec tive panel cover, and handle , in­
dicates that Philips wanted the PM 32 15
to be at home either on a laboratory bench
or in the field.

The CRT display has an internal grat i­
cule (an 8- x lO-cm grid) with con­
tinuously variable illumi natio n. Those
features reduce para llax error and help to
make reading the scope non- fat igu ing ,
especially if you use the sco pe for long
periods of time .

When the scope is first turned on, the
blue trace appears within 10 seconds, and
the unit is ready fo r imm edi ate use ,
although a 30-minute warmup time is
sugges ted in the manu al. The trace comes
on about 4/ I0 of a division below where it
was whe n th e un it was turne d off.
However , after the 30-minute warmup
period , it has returned to its prev ious posi­
tion and there is negligible drift in the
trace thereafter.

The unit comes supplied with two pas­
sive probes with an attenuation factor of
10 (and a com pensation range from 14 to
40 pF-full probe-compen sati on in­
structions are included in the manuals) . A
handy zero - or ground-check button is
included on the prob e shell. The probes

also come with a variety of accessories.
They include a spring-loaded test clip ,
extra probe tips , and special caps for the
probe tips that help to make measure­
ments on dua l in-line packages or in de­
nsely wired circuit s easi er. An adap ter for
maki ng measurements of wire-wrapped
circuits is also includ ed with the probes.

A look at the controls
The front panel is well organized and

laid out in a neat , co mpact manner with
the controls appea ring where you would
want-and expect- them to be . The con­
trols can be grouped into three main sec­
tions. The first section includ es the power
and CRT controls. The seco nd section
co ntains the vertica l-channel co ntro ls ,
and the third contains the triggerin g and
horizontal-ch annel cont rols . We 'll look
at each section in more detail , starting
with the first , which is located to the right
of the CRT screen.

The ILLUM control acts as the power
switch as well as the continuously vari­
able graticule-i llumination control. An
LED immediately above that contro l in­
dicates POWER O N . Other controls in this
section includ e those for trace intensity
and foc us . A sc rewdrive r-adj us table
TRACE ROTATI O N control is includ ed to
allow you to align the trace with the hori­
zontal graticule lines . Also included in
this section is an output terminal, labeled
CA L, which is the source of a 1.2-volt

squarewave having a frequency of about 2
kHz . T ha t ca n be used for vert ica l­
channel calibration or when com pensat­
ing probes.

The seco nd section includes two col­
umns of controls for the " A" and " B"
vertica l channe ls . They include BNC
input-j acks, above each of which are two
pushbuttons- one grounds the input and
th e othe r se lec ts AC or DC input­
coupling . Above each set of pushbuttons
is a AM PL! Dl Y which consists of two con­
centric knobs. The outer knob--with 12
cl ick-stop positions from 2 mV/div to 10
V/div in a 1-2-5 sequence- selects the
ver tica l-channel multiplier. The inner
knob has a click-stop CAL position and
ca n be used to co ntinuously vary the
vertica l-channel scale multipl ier. A POS I­

T ION control is located above each AMPL!

DIY knob allow s you to vary the vertic al
position of the display .

Centered above each of the two col­
umns of control s for the " A" and " B"
vertical channels is a 5-position pushbut ­
ton swi tch that is used to se lec t the
vertical-display mode . Your choices in­
clude looking at signals on channel " A"
only or channel "B" only (pos itions A

and B respectively), or looking at both
(A LT or c Hop---chose n depending on the
sweep rate that is in use) . You can also
look at the sum of the signals at the " A"
and " B" input s or , by pull ing out the
channel-B POSITI O N control , you can in-

en
o
zo
a:
f­
o
W
--l
W

o
o
-ca:
28

THIS CATALOG IS YOUR KEY TO
INCREASED EFFICIENCY AND

PRODUCTIVITY. AND BECAUSE IT'S
FREE, YOU'VE ALREADY STARTED

TO REDUCE COSTS!
This is our current
catalog ... The Wire
Handlers. It's filled
with wire handling
tools designed and
engineered to make
your life easier.The
tools are unique...
unique in design,
and unique in the
way they perform.

You may know
about our Wire
Strippers ...but
we also offer the
finest power electric
desoldering tools , terminat ion kit s ,
wire and cable cutters , slitters, cr impers, and low cost
voltage testers, available. Ask for your copy of The W ire
Handlers today! Just send your business card.

~PALADIN
!! CORPORATION

Suite 106, 31332 Via Colinas, Westlake Village, CA 91362
Call (213] 991 -4970.
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HEADACHE
SORTING

HEX KEYS?
Cure it

With Bondhex™
Key Cases!

• Compact
• Self locking/quick

release
• Easy to carry
• Oil resistant

plastic
• Easy size

identification
• Color coded

yellow-inch
red-metric

Cases available with:
Balldrivert or Chamfered L-Wrenches

WRITE OR PHONE FOR FREE INFORMATION

~BONDHUS~~BONDHUS~
~ CORPORATION~~ TOOL LTD. ~

Box 667 Canada Sales otuce
1400 East Broadway 190 High way 7 West Unit "8

Monll cell o, MN 55362 U S A a-amctco. Ontano L6V lA 1
Tels 6121295·5500 800J326-8310 Tel" .16/.53·1. 70

TWX 9101578·109. Telex: Q6.97856
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The Bearcat®IOO.
The first no crystal hand-held scanner.

To find out more about where to bu y th e Bearcat 100 or othe r Bearcat Scanners, call 8 00 -S-C-A-N-N~E-R toll free.
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Your Bearcat Dealer
wants to hand you
an earful.

~ Electra Company
Division of Masco Corp. of Indiana
300 East County Line Road
Cumbe rland. Indi ana 46 229

'1:1 1983 Masco Corp , of Indiana,

SCAN's 30,000 me mbers kn ow wha t
others miss! Insider news. F requency
info.Tech tips. Awards. SCAN Magazine
. .. and mor e! Send 510 for l-vear mem­
bership to the Scanner Ass~ciat ion of
North America, III East Wacker Drive,
Chicago, IL 60601.

See your Bearcat D ealer
n ow for a de mo ns t ra t io n of th e
amaz ing Bearcat 100. Get com plete
informat ion abo u t the wo rl d 's first
hand-held , no crystal scanne r.

age - including high, low, UHF and
"T" pu blic serv ice bands; both th e"70
cm and 2 met er amat eur bands'; plu s,
for th e first time eve r, both th e mil i­
ta ry and fed eral govern me nt land
mobil e bands. Both automat ic and
manu al sea rc h, lockout, scan delay,
di rect cha nnel access. Even a liqui d
crys ta l displa y. Fl exibl e ante nna, ear­
phone, AC ada pte r/ba ttery cha rge r
and carry case are include d. '

Push button programming.

All the features you want.

16 cha n ne ls fo r sto r ing
frequencies. 8 band cover-

The Bearcat 100 works ju st lik e th e
full size, no crystal Bear cat Scanners.
Push button controls tune in all pol ice
calls, fir e calls, we ather wa rn ings,
an d eme rgency informati on broad­
casts , th e split second th ey happen.
Automatically.

Now yo u ca n ha ve th e
on e scanner yo u 've always
wanted - a no crys ta l, fully
synthesi z ed hand-h eld
sca n ne r. The incredible,
Bear cat 100.



vert the signal on channel -B and can thus
look at the difference of the two signals.

The third control-grouping contains a
BNC input-jack for the trigger source or
for the source of horizontal deflect ion.
The source is selected by a 4-position
pushbutton switch (A, B, EXT , or EXT -i­

10) . Above the pushbuttons is the TIM E!

DIV control , which, like the AMPUDIV

control, consists of two knobs. The outer
knob adjusts the sweep rate from 0.1 fJ-s/
div to 0 .5 sec/div in a 1-2-5 sequence . As
before , the center control allows you to
continuously vary the sweep rate . The
DE FL position of the TI ME/ D1V control al­
lo w s yo u to use the sco pe in th e
horizont al-deflection mode . The horizon­
tal deflection can be increased by a factor
of ten by pulling out the horizontal chan­
nel ' s POSITION control.

Alon g the top of the third control­
gro uping is a 5-position pu shbutton
switch that selects the trigger mode and
the polarit y of the trigger. A LEVE L con­
trol lets you vary the level of the wave­
form on which the scope will trigger'.

Other features
Located on the back panel is a BNC

input for Z-axis (intensity) modul ation .
That allows you to feed a periodic signal
to the control grid of the CRT , which will
brighten or dim the trace and give a third,
Z, dim ension . Per iodically brightened
spots can be used as markers to time-

calibrate the main waveform. A signal
that is applied to the externa l Z-axis input
can also be used to cut off the CRT at
selected parts of the trace (much like the
retrace blanking signal that is fed to the Z
amplifier ).

The PM 32J5 is very well documented .
There are three manuals supplied- an op­
eration manual , a service manual, and a
manual for the attenuator probes. All of
the manuals are very well written. The
opera ting manual is 87 pages long and is
written in three languages (about 25 pages
for each) . The opera ting manual includes
a brief check-o ut procedure that is es­
pecially useful.

The service manual (written entirely in
English) is over 100 pages long. It is
comprehensive and includ es full schema­
tic s , circuit description s , corrective­
maintenance procedures, printed-circuit
board layout s, parts lists , and more . In
short , the manuals give you all the in­
format ion that you need to operate and
service the scope . However , if you do not
wish to make your own repairs or adjust­
ments, there is also a list of worldwide
sales- and service-centers.

All in all , the PM 32 J5 is a high-quality
50-MHz dual -trace scope that would be a
welcome additio n to ju st about any
benchtop . The suggested $ 1195 list price
is just about what you would expect to pay
for such a professional piece of test equip­
ment . R-E

Vector P184-7
SIit-N-Wrap

Tool
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Vector P184-7

OVERALL
PRICE

EASE
OFUSE

INSTRUCTION
MANUAL

PRIC?'VALUE

1 2 3 4 5 6 7 8 9 10

~~~cP~

TW O MOT ORI ZED W IRE-WRAPP ING TO OL S ,

the PJ84-7 (shown in photo above) and
PJ80-7 Slit-N-Wrap tools from Vector
(12460 Gladstone Avenue , P.O . Box
4336, Sylmar, CA 9 1342) represent a
logical extension of their line of con­
venient and effe ctive wi re- wra pping
tools. Of course, those two mode ls make
the same reliab le connections as Vecto r' s

FIRST QUALITY COMPONENTS - NOT MAIL ORDER "SECON DS" ~:;rd,'~bbr;:rt~atalog-

Stock No .Plns
No. In JC Price

22225 14 $ .29
22228 18 .29
22227 18 .79
22228 20 .29

60 /40 ROSIN CORE SOLDER

TI LOW PROFI~E
SOCKETS ~
Tin plated
co pper alloy
688 contact pins
with gas tight seal.
Stoc k 100-

No . No Pin s 1-24 25-99 9 99

11 201 8 5.10 5.09 5.08
11 202 14 . 1 4 .13 .12
11 203 16 . 1 6 . . 15 . 1 4
11204 18 .18 . 1 7 . 1 5
11205 20 .20 .18 .16
11 206 22 .22 .20 .18
11 207 24 . 2 4 .2 2 . 2 0
11208 28 .28 .26 .25
11209 40 .4 0 .37 . 3 3

TIWIRE ~R~
WRAP ~#
SOCKETS !.
Tin plated
phosphor bronze . , '
contac t - 3 wrap
St oc k 100
No. No Pin s 1 -99 -4 9 9 500

11301 8 '5.40 5.36 5.30
11 302 14 .59 .54 .45
11303 16 .64 .58 .48
11304 18 .7 3 . 6 6 .55
11305 20 .9 9 .90 .7 5
11306 22 1.12 1.02 .85
11307 24 1 .25 1 .14 .95
11308 28 1.52 1.38 1.15
11 309 40 2.05 1.86 1.55

Pr ice
$116
23'
4 25
131
247
4 57

l e n g l h W. Ig hl
(1..11 (ozl

06 2 9 1 5
062 2 5 4
06 2 50 8
0 32 33 1 5
032 885 4
032 115 8

Slock
No

50075
5007 6
50077
500 78
500 79
50080

IC-KOOLERS " from
UNITRACK- d,sS,pal~

over 2 w.tt. o(h••t Irom

~~·C;~~~o~::~·
Just push ICKooler on ­
hea t ,s cotl-eledlromtog
ar'lClbottomof!Cand
disslpated .Won 'lshak. ~
k>o"' ~ _ ._ -

~ ' - - :-' "

WILD ROVER
Touch SWitch ca psule @)
Oper at ing mo no n IS ,ODS" WlthO.ut the i
use of a re...ered arm Extremely last on
and cuwi th low noise Normally open -
rated 1 15 VAC. 1 6 amc-ao rmthcbm reo
srstance - 6 15 rad iUSby . 160 th Ick

St c ck Nc . 1·9 1 0&Up
120 9 8 $ 1 .42 S1 .28

cam actuated, true zero
insert ion - t in plated solder
tail pins - capable of being
plugged into dip sockets,
includin g wire wrap.

Stoc k No. 01
Ho. Pin. i-s 10-.9 5.

1105 5 2. 4 .98 $4 .35 $3 .90
1105e 2. 5 .1 5 4.50 • •05
11 0 57 •• 6 .8 1 5.95 5 .35
110M •• 1 2 .0 2 10 .50 9.45

ARIESZERO~
INSERTION ""
FORCE ~
SOCKETS- .
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~
ELPAC POWER :L~:P~~~tS ~u~p~I/DO~t~~~~.~~o:~RS

EEJ S~~~~~~. No . Vollag. Vo llag . c c .. . nt (H" WllOI
300 MWT yp. (VOC) (VDCI (MAl in InCh. . Pric .

~-- ~ 13825 C B38 0 13.0-1 .0 12:t.0 .8 0-2 5 .48 11.5 1 113. 0 5 $ 7 .95

' - = - ~ ~:~~ ~ :~:~~ ~:~~:~ -~~~~'.~ ~~~ ::::::~ :~ :~: ~:;:
1 3828 C83812 3 .0- 7 .0 -1 5 :t.0 .7 0-20 .48 11.5 h 3 .0 5 7 .9 5
138211 CB38 04 3 .0-7 .0 2S :t.0 .7 0-10 .48 11.5 h 3. 0 5 7 .9 S

Stock No 1380 1 13830 C B3S143.0-7 .0 - 2 l5:t.0. 7 0-10 .o48 11.S h 3 .0 5 7 .95

- "Floppy Disc" ~ 1 .5 W TYP E:
Power Supply For ~- 13831 CL38014.0- 7 .0 1 2± 0 .15 125 .8 S h 1. 2 111. 77 $2 4 .9 S

Winchester Drives _~ 1 3832 ~~:~ ::~~:~ -~~;~'.~ ~~ ::: ~ : ~ : ~ : ~ : ~~ ~: :;:
$1 Ogpo ~ ~ ~:~ C L38124 .0-7 .0 - 1 5:t.0 .7 100 .8S h1 .2111.7 7 2 4 .95

1380 1-1 Data Shee t ~~:~: ~~~ ::~~:~ _~::; ..: ~~ ::: ~ : ~:~: ~ :~~ ~: :::
for 13801 ... 2 5 13 82 5 '1 DATA S HEET FOR De / DC CONV E RTE RS . _. . 25

MODUTEC

~
Min ic lamp AC vou-xmmeter

, _ allows s.ingling ~ne conductor out of
~ many Without disarrange ment.-:.:: ----= Stock No . AC Ampe res Pri ce

\ 'X-:\ ,J~~99 .c:P 13730 Q-25A $ 39 .50
~. Sf..~~~S...::.::-- 13731 o-50A 3 9 .50
~ 13732 o- 100A 39 .50

~
ACCESSORY LINE SPLITTERo allows fast read ings of AC power co n­0.- surnpt ion of plug in equ ipment with-

out seP:;::i~~~~ :~~~~ $9. 9 5

I;~~:riyS+~~~ER
- - . :\. ~or all types o. f small batte ries from

~~ .35v tosi;,~ Ho. 13733 $1 3.95

VOLT+CATOR
• auto motive diag nostic meter plug s

~
' . into lighter socket and indicates bat-
_ tery condition and charging rate s.

'. . Stock No . 13736 $15.95

~
ACVOLTAGETESTER

~ plugs into any 11Ov service receot-
~ acle to chec k lin e voltage over 50 -

150 VA;'oCk No. 13735 $14.95

~
VOM·MULTITESTER
versatile Volt-Ohm-Mill iamme ter in

IV\ ~ small package
>-,J. Stock No. 13729 $1 3. 9 5

We accep t VISA . MC .

TOLL 800-526-5960 ~.?c~ug,t'~~:l;~N~g HARGES-
o ie srco . vsaoo

FREE In NJ (201) 996-4093 ~:~s~~2~25~4°O

Spec ial of the Month!

~
. ~_~~ ",\G"'~\\

• ~tt-~ Q

\,~~fO\,\..\f\~P
Q~p.tt- n\iOl'l....., \,P \'Ieee,

••",f"' .~ 0 \J\'If
~ v qa. \f\ \
, "'oo~ 59002 Kit 537;.50

59003 Assembled Unit 559.50

For more det aile d information call for catalog

PIN FORMING TOOL ~ 1
puts IC's on their . r=-- 'Qn, -e t:'
true row to row ~ ..J ;---
spacing . One side IS ... --"

for .300 ce nters . Flip tool over tor devices
on .600 centers. Put dev ice in too l and
squeeze . NEW I Stock No.1 0200 $14.95
ONE TOOL DOES (ANTI -STATIC MODEL)
8 thru 40 PINS! Stock No. 11059 $12 .95

1329~ · 14 p,n
13296 ' 16D ,n
1329 1 · 18 PO'"
132 98 ·201""
13299 · 22p, r'I
13300 · 24p,n
13301 ·281'....
13302 · 40 pon
13 303 ·96 pon

OVP ,," c .
Fi• .., incl ..d.-d· n • .'s
Fi• ..,inc l..ct.d 3• .'S
F,,,~ inc l..ct.d 3'.'~
Fl•• d Incl..oMd 3' . '~

0'1 "' 4 S' .• 5
OV"'4 S• .• S
OV...4 ~'.'5

0 '1"' 4 ~• .• ~

. ...... .•• . 25

Drawer Q Mil ford
CO. NJ 08848-9990

Include s DIP IG ed'Ol(t o,\ ilr'ld
,"\ert ~'s IO ;tCcommod,t,le OllllGs
110m 14 to 40 plr'I\ T001$ thOl t

c':lo~es~7;~~~t~l~d~~.~~~~r
,...q lug s ~~~No , $37 74

4" . i , I IC INSERTION/
c_, EXTRACTION KIT

OK MACHINE AND TOOL

ELPAC POWER SUPPLIES - SO LV SER IES FULLY REGU LAT ED
Oulp..1 Olm.n_ion_

SI HTE C ELPAoC Oul p ..1 C .. .. . nt IH.W.D)

§j
... $lock Ho. "''''''10 . '10'-'11. 1II.I,n'll In Inc h..

~ 13.802 SOlV I 5-~ 5 3.OA o4·7116,,4d

I
13 10 3 SOLV1$-12 12 I. SA 4' 7116 ,,4d

,~ o--I ~ := :g~~:~~: ~: ~.:gA ::::~:::::
. ~ 1 ~= ~~::~2 1 ~ :.: ~:~~::::~~::~:~~:

"J:" 138 10 SOl V30-15 1S 3 .3A S-S/a,, 4·7/11Jl3·3/ 16
-..- 138 12 .SOLV30- 24 24 2 .OA S-S/8,, 4 ·7 /8.3·3/1~

13.802-1 DIot8 $h. " 10 ' SOLVS.ri .
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VIZ"a;.

~~ATA PRECISION@HITACHI

I3mIlIi1
I~~!I .

HICKOK

TRIPLETT

-WESTON

EfJllJ!lID
LEADER

Price does not include probes.
Probes $50. a pair when purchased with
scope. $10. shipping within continenta~ U..S:

DUAL TRACE _.;-- Ii
W/DELAY ~ir====;;;;;~~=== :::---=:=-

~HITACHI . - - ': ,- .

A '30MHz
'SCOPE AT A

15 MHz PRICE
$54995

POWER SUPPLIES

• Functions as three separate suppl-
Ies

• Exclu sive tracking circuit

• ·Fi~~ o~tp';t-SvDc.-5A
• Two 0 to 25VDC outputs at O.SA _

• Fully automatic, current-limited
overload protection

All Hitachi Oscilloscopes feature
2 year parts and labor warranty.

WE CARRY
A FULL LINE
OF HITACHI

OSCILLOSCOPES
•

CALL FOR
OUR PRICES

MODEL
. 1650$31995

WAS $39D.

MODEL
1601

• Isolated O-SOVDe , con tinuously
variable; 0-2A In four ranges

• . Ful.ly automatic shutdown, adjust­
able current t1 ~lt

• • Pertectfor soli d state serv ic ing

:KPRECISION

.$29995
WAS $35~ .

EIJlIlJIlIlflJ INDUSTRIAL
,1Iii:Eiii=?TRANSISTOR

TESTER

$19995
WAS $249,

c;·--;;~~o M5~g~L
• Now with HIILO Drive

• Works in-circuit when -­
others won't

• Identifies all three tran-
sistor leads . --.

• Random lead connection

_,!"._Audibly and visually in­
dicates GOOD transistor

FUNCTION GENERATORS

300 .
330 310 320

350 360
ALL IN STOCK

CALL FOR PRICES

$15995~
WAS $192. • •
'MCiC)EL 820

• Resolves to 0.1pF . -

• 4 digit easy-to-read .
. LED display

• Fuse protected
against charged
capacitors

• Overrange indication

~;/mn,t'_ :CAP-ACITANCE METERS

MODEL 830

• 'Automat ically mea­
sures capacitance
from 0.1pF to 200mF

• o.fpF resolut ion' ..

• 0.2% basic
. accuracy

• 3% digit LCD display
· ....-. - ..

I-'=- : . : ~- I $18995
WAS $238.

$17995
WAS $229.

$31995
WAS $394. :

SWEEP FUNCTION
MODEL 3020

• ' F~ur inst ruments In one package­
sweep generator, function generator ,
pulse generato r, tone-b urst generator

• Covers O.02Hz-2MHz

• 1000 :1 tuning ran-ge~

• Low·dlstort ion high-accuracy outpu ts

MODEL
3010

MODEL
3020

:1{PRECISION

MODEL 3010
• Sine, square and tr iangle output

• Variable and f ixed TTL outp ut s

• 0.1 Hz to l MHz in six ranges

• Push butt on range and function selecti on

• •Typical si~~";ave dl;tortlon under
0.5% from 1 Hz to 100k Hz

" 'E THE TEST EQUIPMENT SPECIALISTS
,",,01 L\,'"

10LLfREE 047 4
800-2.2.3- .

26 WEST 46th STREET, NEW YORK, N.Y. 10036 212-730-7030 .



tool auto matica lly slits the insulation as
the wire is wrapped but the insulation
remai ns intact between wraps. Thu s , it is
possible to wire from post-to-post (daisy­
chain sty le) witho ut cutting the wire and
start ing fresh at eac h one or having to
worry abo ut wires shorting to each other.

The amount of tensio n on the wrapping
wire is very important. Too little tension
will result in a poor electrica l and me­
chanical connection. Too much tension
can cause wire breakage and poor me­
chanical stability. Vector provides ex­
plicit and easi ly-fo llowe d instruc tions for
prop erl y se tting the two adjustm en ts
which determ ine the tension on the wire
as it is fed through the tool. Once those
adjustments are made , the tension need be
checked only occas ionally. Durin g our
test s, the tension remained constant after
the initial adju stment.

Settin g the numb er of turns to be made
is only a matter of setting a small dial on
the top of the machine . For 28-gauge
wire , 7 turn s are recommended . Avail­
able settings range from 3 to 9 and R,

which is a free -running mode that causes
the too l to wrap continuously without
counting or stopping-as long as the trig­
ger is held . In addition, there is a sma ll
three-position toggle swi tch that engages
or disengages the elec tronic counting­
mechanism or disengages the trigger to
preve nt acci denta l turning when you are
working on the tool.

Another convenient fea ture of the tools
is that the free end of the first wrap need
not be held-it is automatically secured.
Th at provides a further adva ntage not
only in conve nience, but in speed as well.

So that you can keep track of the wiring
in w ire- wrapp ed circ uits-it can ge t
rather unwieldl y at time s-the insulated
wire is available in different colors. At
this time , four different wire colors are
ava ilabl e with polyurethane-nylon in­
sulation, while six colors are available
with Tefzel insulation. The tools are de­
signed to make 'changing the wire quite
painl ess . Eve n cha ng ing the slitti ng ­
wrapping bit is easy, though with an anti­
cipated life of 7,000 seve n-turn wraps,
the typical operator wo uld not need to do
that for some time .

During our testing of the P184- 7, it was
found to be fast and effective . Further, the
pistol-like too l was balanced and shaped
to reduce fatig ue eve n when used for long
periods of time .

The tools are packaged in co mplete
kits. In addi tion to the wra pping tool ,
each contains an AC power supply, a
large roll of wire, a cutting-forma t tool ,
and an adjustment tool. Also includ ed are
a weig ht for adjusting wire tension , a
sma ll supp ly of wra p posts , an Allen
wrench and spare set-sc rews, and eve n a
push pin that may come in hand y when
threadin g the wire . Of course, there is a
thorough instruction booklet that covers
not only the tool itself, but general wire­
wrap ping techniques .

EXT

Exp. Date _

SHIPPING

S5.00

2.80

2.00

TOTAL

PRICE

S59 .95'

10.95

5.95

with 28-gauge copper wire coa ted with
polyureth ane and nylon insulation. That
is the "standard' : wrappi ng wire, which
also may be soldered without strippi ng .
The P184 -7 uses 28-gauge silver -plated
copper wire with a Tefzel (Ky nar and
Teflon) insulatio n. The Tefzel is a bit
thicker (.005 inches), but it takes the best
features of its component parts, resu lting
in a tough insulation that helps to reduce
crossta lk. Ot he r th an usin g differ en t
types of wire, both models are alike.

Certainl y , S/it -N-Wrap is a we ll ­
know n wire-wrappi ng technique . Using
that method , it is unnecessary to strip the
insulation from the wrapping wire before
it is applied to the wire-wrap post. The

COWR

ORDER NO.
MX114

QTY ORDER NO.

85-MX1l4

85-LTSI03

85-MX1l5-FL

' Only $54.95 for 5 or more

Credit Card # _

Name (Please print) _

Signature _

®
ORDER NO.
LTSI03 A

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

This quality all-metal construction
UL recognized lamp uses a standard
22 W fluorescent circline bulb (the
bulb is included!). Features of this
great buy include a polished, dis­
tortion-free glass magnifier (X3); a
4-way, all metal clamp bracket; a
full 45" reach. The lamp is available
in two colors: Ivory or chocolate
brown.
You must agree, it' s a steal at only
$59.95 ea. (plus shipping). If you
buy 5 or more, it's only $54.95 (plus
shipping). Order No . MX1l4.
Shipping is only $5.00 ea. in the
continental USA.

_ _ ......;;;",.,_ .1:...1..-1 SPECIAL BONUS! If you buy one or more of the
magnifier lamps, you can get our LTSI03 bench lamp for only $10.95 ea.
(plus $2 .80 ea. shipping). The LTS103 is UL listed to 100 W, utilizes a
porcelain socket, and includes mounting brackets.

STUDIO SPEC™MAGNIFIER LAMP
AT $59.95 YOU
CAN'T AFFORD TO
BE WITHOUT IT

other S/it-N-Wrap tools but they also have
some des irab le features that can be es­
pec ially advantageo us .

Wit h the P184 -7 and P180-7, there will
be no more over-wrapped or under­
wrapped connectio ns . You simply dial-in
the desired nu mber of wraps, and eac h
time the trigger is squeezed , the too l de­
livers that pre-set numb er of turns and
then stops! A nyo ne who does more than a
min imum amo unt of wire -wrapping will
really apprec iate the value of an automa­
tic turns-counter.

Before examining those tools farther,
let ' s distin gui sh between them . The only
different between them is the type of wire
that they use. The P180-7 is set up for use

32 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
CIRCLE 37 ON FREE INFORMATION CARD

e ORtt..
To Order Call Toll Free

. . .. (800) 423·5336
> ~ . Calif. Toll Free

.fl§9l~.Q~1£§ . . ... (800) ~~a~·3663
"OUR SE.RVICE MAKES THE DIFFERENCE" (213) 701.5848
18215.Parthenia Street, Northridge, CA 91325
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Altogether, the Vec tor P184- 7 and
PI80-7, which se ll for $ 175 each, are
we ll -desig ne d, effec tive and we ll ­
package . Using either or both of these
tools will provide increase d efficiency
and maximum ass urance that the wraps
are mechanically and electrica lly sound.
The P180 -7 and P 184- 7 are worthy addi­
tions to the Slit-N- Wrap line . R-E

System Saver Protection
Device for Apple /I

Computers

CIRCLE 105 ON FREE INFORMATION CARD

Kensington Microware System Saver

OVERALL I I I 1 1 1 I I I
PRICE

. EASEl I I 1 1 I I I 1 I
OF USE

INSTRUCTION I I I 1 I I I I I
MANUAL

PRIC5tI I I I 1 1 II I I
VALUE

11/213141516171819 10

~~0.p

SATELLITE

A NUM BER OF T ODAY'S SMALL CO M PUT ­

ers, such as the members of the Apple II
family, do not use forced-air coo ling . Be­
cause of their relatively low component
count , and the fact that most of the IC' s
are the low-power Schottky type , they
ca n ge t by with convec tion cooli ng
through ventilation slots in the computer
case .

The problem with the Apples, though ,
is that their seven or eight expa nsion slots
enco urage the additio n of add itiona l
boards that co ntai n additio na l heat­
pro ducing co mpo ne nts . By the tim e
you've added a disk-con troller card , extra
RAM , an SO-column display board , and
110 capa bilities, it star ts to get pretty
warm inside the case .

Heat, as you are no doubt aware , is the
ene my of elec tro nics component s . It
shortens their lives and can frequently
cause IC' s to act erratically . (So that' s
why my disks got garbaged last night !)

Kensington Microware Ltd . (300 E.
54 th St., New York, NY 1002 2) has
come up with a solution to the " baked
App le" problem ; it' s called the Syste m
Sav er .

The solution
The Syste m Saver is really a very sim­

ple device . It attaches to the left side of
the computer , over the ventil ation slots
there , and contains a fan that pulls 15­
cubic-feet-per-minute of air through the

TELEVISION

computer, across the area where the
accessory boards are located . That flow
of air carries away the heat .generated by
the boards and keeps the computer operat­
ing comfortably.

In opera tion, the fan is quiet eno ugh to
beco me completely unobtrusive after a
little while, and the air exhausted is only
mildly warm to the hand. What really
matters is that the computer runs coo l,
and can be operated for extended periods
without fear of overheating somet hing in­
side and causi ng the system to crash.

The device offers several convenience
features as well. At its rear are two three­
prong electrical outlets rated at eight
amps (total). They allow you to plug in
your monitor and printer and , by throw­
ing the rocker switch-which contains a
pilot light , by the way-at the front of the
unit , to turn those two pieces of equip­
ment , and the computer, on all at the same
time.

The Sys tem Sa ver provides another
benefit in that it has a surge suppressor
built in; voltage spikes that may appear on
the power line are clipped off at a level of
l30-volts RMS (I 75-vol ts DC). That will
help keep glitches out of the system.
You' ll appreciate that , especially if you
live in an area where spikes and surges are
a way of life .

And , to put the icing on the cake, there
is also a "pi" -type RF filter to preve nt

continued a ll page 38

SYSTEMS

TRITON MARKETING Corp.
679 REMSEN AVENUE
BROOKLYN, N Y 11236

VARIETY IS THE NORM, NOT THE EXCEPTION.
Placed over the equator, by the U.S. and Canada,
are 12 satellites carrying over 80 channels of TV
programing. First run and classic movies, sports,
specials, childrens shows and night club acts.
Super stations from New York, Atlanta and
Chicago . Adult films. Network broadcasts from
ABC, CBS, NBC and PBS. Channels dedicated to
health, medicine, science, religion, news, weather ,
financial information and live coverage of
congress. Even video music in STEREO. There are
channels dedicated to Pop/Rock and Country
music. Yours with the push of a button and the
twist of a knob on your TRITON satellite system.

ANTENNAS AS SMALL AS SIX FEET in diameter
will deliver a picture that is quite watchable in
most of the U.S. Some areas do require larger
antennas to view all channels. TRITON carries
complete systems to suit your individual need.
Systems are available for ground or roof
mounting with antennas constructed of aluminum,
fiberglass or plastic. Optional equipment includes
programable antenna positioners, wireless remote
control and stereo.Prices start as low as $1395.00

INSTALLATION IS SIMPLE. Most people who
purchase our systems do their own installations.
You need no special tools or skills. Instructions,
aiming coordinates and alignment instruments
are provided with each system shipped. Just in
case there is any part of the procedure not

perfectly clear. we have a technical staff standing
by on our TOLL FREE line to answer any questions
that you may have. What a great feeling !!!
Watching satellite TVfrom a system YOU installed.

THE TIME TO ACT IS NOW . TRITON has all
systems IN STOCK for immediate delivery. Shipping
is done by motor freight and UPS, depending on size
and weight. Our shipping staff is alert and efficient,
assur ing you quick,complete shipments at the lowest
possible cost. Many systems can be shipped to you for
less than $100.00

DEALERSHIPS ARE WELCOME. We at TRITON
would be pleased to discuss dealership opportunities
with the established satellite dealer as well as
those who are thinking about seIling satellite
equipment. National" advertising, fast product
delivery, lead generation and technical suport are
only a few reasons to choose TRITON as your
satellite equipment distributor.

TO ORDER you r TRITON satellite system, just
phone. To make purchasing quick and simple we
will accept MASTERCARD and VISA on all systems
and accessories. Sorry, no charge cards on dealer
sales. All systems and components carry a full one
year warranty. In NEW YORK

212 345-8000

Outside NY
800 221-6535
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Yougotta
_shop,around.

Whenyoudo,you'llprobablypickCIE.
Youcan't affordto settlefor .

less"When it cOlDesto solDething like
electronics trainingthat could

affectyour"Whole life.



When you shop around for
tires, you look for a bargain .

After all, if it's the same brand,
better price-why not save money?

Education's different. There's
no such thing as "same brand!' No
two schools are alike. And, once
you've made your choice, the
training you get stays with you for
the rest of your life.

So, shop around for your
training. Not for the bargain.
For the best. Thorough, profes­
sional training to help give you
pride and confidence.

* * *
If yo u ta lked to some of our

graduates, chances are you'd find a
lot of them shopped around for
their training. They pretty muc h
knew what was available. An d they
picked CIE as number one.

Why you should shop
around yourself .

We hope you' ll shop around .
Because, frankly, CIE isn't for
everyone .

Th ere are other options for the
hobbyist. If you're the ambitious
type-with serious career goals in
electronics-take a close look at
what we've planned for you at CIE.

What you should
look for first.

Part of what makes elec­
tronics so interesting is it's
based on scientific discover­
ies-on ideas ! So the first
thing to look for is a
program that starts with
ideas and builds on them !

That's what happens
with CIE's Auto-Programmed"
Lessons. Each lesson takes one
or two principles and helps you
master them-before you start
using them!

How practical
is the training?

This is the next big important
question. After all, your career will
be built on what you can do-and
on how well you do it.

Here are ways some
of CIE's trouble­
shooting programs
help you
get your
"hands-on"
training . ..

With CIE's
Personal
Training
Laboratory...

you learn and review the basics ­
perform dozens of experiments.
P lus, you use a 3-in-l precision
Multimeter to learn testing,
checking, analyzing!

When you build your own
5 MHz Triggered-Sweep,
Solid-State Oscilloscope
you take your first real professional
step . You use it as a doctor uses an
X-ray machine- to "read"
waveform patterns ...
lock them in ... study, understand
and interpret them!

When you get your
Digital Learning
Laboratory you'll be into
digital theory-essential
training today for anyone

who wants to keep pace
with the state of the art of
electronics in the eighties. With
CIE's Digital Lab, you'll be
applying in dozens of fascinating
ways the theory you've learned. For
example, you'll compare analog
and digital devices. You'll learn to
make binary to decimal conversions
and to work with semiconductor
devices and circuits. You'll see how
digital equipment is vital in today's
exciting, growing fields such as

security where digital
theory provides the
brains for space-age
alarm and protective
devices.

Of course, CIE
offers even more

advanced training
programs, too. But the

main point is simply this:

All this training takes effort.
But you'll enjoy it. And it's a real
plus for a troubleshooting career!

Do you prepare for
your FCC License?

Avoid regrets later. Check this
out before you enroll in any
program.

More than half of CIE's
courses prepare you for the
government-administered FCC
License exam. In continuing
surveys, nearly 4 out of 5 CIE
graduates who take the exam get
their Licenses!

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.

Shop around... but send
for CIE's free school
catalog first!

Mail the card. If it's gone, cut
out and mail the coupon. If you
prefer to write, mention the name
and date of this magazine. We'll
send you a copy of CIE's FREE
school catalog-plus a complete
package of independent home study
information! For your convenience,
we'll try to have a representative
contact you to answer your
questions. Mail the card or

coupon-or write :
CIE, 1776 East 17th St.,

Cleveland, OH 44114.

r--------I C IE Cleveland Institute
of Electronics, Inc.•1776 E a s t 17th S treet, C leveland, Ohio 44114

I D YES... I'm shopping around for•the right kind of career training in
electronics troubleshooting - and CIE

I sounds well worth look ing into. P lease
send me my FR EE C IE school catalog

•- including detail s about the Associate
Degree program - plu s my FREE

I
package of home study information!

I
Print Nam e

Addres s Apt.__

I City

I State Zip__

I Age__Phone
(area cod e)•Check box for G.!. Bill information :

o Veteran o Active Duty

I Mail today! c-
c
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Soar 8050 DMM

OVERALL I I I I 11 1
PRICE

EASE
OF USE

INSTRUCTION I I I II I
MANUAL

PRIC~ I I II I I I
VALUE

111 21314151617 8 9 10

~~.;

front-mounte d switch now controls
your System Saver , Apple /I, moni­
tor, and printer.

That's all there is to it. The Sys tem
Saver is in place and ready to protect your
computer from heat, power surges, and
line noise and, as far as I can tell , it does a
good jo b of it. The System Saver is color
matched to the Apple II , and can also be
used with the Apple Stand , if you use one.
$89 .95 buys a lot of protection . R-E

Soar Corporation 8050
Digital Multimeter

TH E NORTH AMERICAN SO AR CORPE RA ­

tion (1126 Cornel Ave nue, Cherry Hill ,
NJ 08002) is offeri ng a digital multi­
meter, their model 8050, that has ju st
about all the ranges and functions you' ll
ever need for almost any kind of electron­
ic serv icing .

Before we discuss its capabilities, let ' s
look at its external features. The case is
made of strong plastic that should be able
to withstand some abuse . In the center of
the front panel of the case is a single,
recessed range-selector switch . The pow­
ER switch is located at the upper left of the
case- that's more convenient than hav­
ing it includ ed on the range selector. (I
have more than once left my multimeter

continued on page 98
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1. Attach System Saver to your Apple
/I as shown. (A lip on the unit slips
over the top of the side of the com­
puter;the unit then just rests there.)

2. Disconnect your Apple II power
cord. You won't need it any more.
(But I'd hold onto it if I were you­
you never know when it will come
in handy.)

3. Plug the System Saver's short
power cord into the back of your
Apple /I. Plug System Saver's long
power cord into your wall outlet.
IMPORTANT: Leave your Apple
power switch permanently on .
You'll never use it again.

4. Plug your monitor and printer in
System Saver's rear outlets .

5. You' re all set ! System Sa ver's

The Technician's
Choice
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YOUR COMPLETE ELECTRONIC PARTS SOURCEI
MOST ORDERS SHIPPED WITHIN 24 HOURS.

CALL OR WRITE FOR YOUR FREE CATALOGUE.
COMPARE OUR LOW PRICES AND SAVE!
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EQUIPMENT REPORTS
continued fro m page 33

elec trical noise that may be present on the
lines from ge tting into the computer. The
filter is most effec tive from 600 kHz to 20
MHz, with an attenuation factor varying
from 30 dB to 50 dB. Its effec t is stronges t
at 2 MH z, which is close to the fun­
damental frequency of the computer' s
crys tal clock .

Installation and use
Settin g up the Syste m Saver is so sim­

ple that I'll quote the instructions here in
full . My co mments appear in parenth­
eses.
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NEW PRODUCTS
For more details use the free

information card inside the back cover

WAVEFORM ANALYZER, model SC61, is
the first instrument to automate completely
every convention al scope measurement for
the purpose of obtain ing faster , more accu­
rate waveform analysis than is possible with
conventional scopes . The unit includes a digi­
tal readout on both channels for peak-to-peak

CIRCLE 131 ON FREE INFORMATION CARD

volts, DC volts, frequen cy, and time.
The automatic readout eliminate's the time­

consuming graticule counting and calculating
for conventional scope measurements . That
total automatic readout is an exclusive . All
measurements are made through one probe ,
available on both channels , eliminating any
extra time-consuming lead hookup. Peak-to­
peak volts, TIME and 1/TI ME are also featured
for any waveform section using a variable bar
called " DELTA MEASUREMENTS."

For a limited time , the model SC61 is priced
at $2995.00.- Sencore, lnc., 3200 Sencore
Dr., Sioux Falls, SO 57107.

MODEM ENHANCER, the turboMUX, is de"
signed for owners of 212A modems, and dou­
bles the throughput of a 1200-baud modem. It
provides two types 'of improvements: 2400­
baud full-duple x throughput, and the opera­
tion of a 2-channel statistical multiplexor.

The turboMUX has 2 channels. It attaches
via standard RS-232-C interfaces, to the

. CIRCLE 132 ON FREE INFORMATION CARD

212A modem on one end, and to the data­
terminal equipment' on the other. When one
channel is used, it accepts data at 2400 bits
per second . As a multiplexor, each channel
receives data at a minimum of 1200 baud and
up to 2400 baud, for a total data throughput of
2400 bits per second. The turboMUX unit
compacts the data for transmiss ion over dial-
up lines. .

To double the 212A modem's throughput ,

.J

CABLE TV
Buy Direct &.Save
SUPER SPECIALS••
~

40 CHANN.EL
CONVERTER

5299 5 .

Advanced Solid State design and cir­
cuitry allows you to receive mid &
super band channels. Restores pro­
gramming to Video Recorders.

~
36 CHANN EL

REMOTE CONTROL
- f CABLE CONVERTER

5699 5

JERROLD 400 ?
THE ULTIMATE CABLE TV .
CONVERTER

....

. . 60 CHANNEL
INFRARED
REMOTE

.,
. CONTROL

512995

Send $5 for Complete Catalog

DIRECI y • ..,~"" ~ALfS
P.O. BOX 1329

JEFFERSONVILLE, INDIANA 47130

CALL
1-812·282-4766
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~-----------------------------,'~GET IBM-pc Capacity at a Fraction of IBM's ,Price! I
I New NETRONICS 16 Bit EXPLORER 88·PC Kit •

Starts at Just~ ·Accepts All IBM Peripherals. !J •
It' s truel Now you can enjoy Ihe pewer 01 the 0 IBMcompaliblekeyboard...S299.95 •
Intel SOBS-Ihe same micreprccessnr which + 10.00 p&i. m::,;,::,;;.; :,':..;-: '51\'"
powers the IBM·PC- and run any program com- 0 IBMcompatiblecolorboard...S299.95 fS'1. '! I" I t " " , ...;.1 .. ~ I
piled lor Ihe IBM·PC...starting at only S399.95! + 10.00 p&i.
Take Ihis easy, low cosl way 10 learn 16.bit o AdditionalROM required...S35.00. o Special IBM compatible system: wilh kev. •
technology! Two-board system features: Set your ownpace! Invest andlearn, at the rate board, color graphics boar~ , floppy disk

1. 8088 mother board with 5·slot expansion YOUwant! Add to your EXPLORER 8S·PC: controller, 64K R~M , c~ b~,n et , sta ~ d a rd I
bus; accepts any hardware designed for a.eluxe heavy·duty s t ~e l cabinet that hou ~es SpowSe9r9SgUDPlY2an5dOaOS1&n~le s 1f4 flopp y dnve... •
IBM.PC· and either two 5 1f~ " floppies or a 5'14" hard disk 1 . 5 + . P 1.

2, 64K m~mory board , expandable to 256K; with o.n ~ 1l00py. This cabinet feature.s a IBM compatible hard ~is ks , built-in modern I
with IBM compatible R8232 cnmmunica- brush-tiniah front panel and a wood-gramed board, ~prom b~rner . print buffer system plus
cations port. sleeve. more will be availableshortly. •

. 0 EXPLORERBS-PC CabineL.S199.95
Any disk·operating s.YSlem wh,chwo,ks on the + 18.00 p&i. Over 100 EXCLU SIVE P,oducls and Kits- •
IBM will work directly on the EXPLORER SS-PC. . I d' Ih 'S k E • . I .
andall programs compiled for the IBM will run A. heavy·duty open fram ~ power supplX meu mg e pea asy umversa vOice I
On it. Wne'lthol,an"nsllhaallledca,"nIObelhueseNdel,nronY,.cus' cOawb,nneclab,.s' synthesizer, a Diagnostic card with built-inlogic probe for the IBM·PC, terminals, moni·
Thesystem monitorROM included in theStarter availableas follows: tors, the ELF and EXPLORER 85 computers, I
system features a user·friendly operating system D 10 amp power supply for system + 2 flop. and much more" are described. in our up· I
t~at allows easy program. generatio.nand deb~g- pies...5149,95 + 8.00 p&L ~~~in~catalog . It s yours FREE If you check
gmg. The .command ~ mcl~de dl~play/mod lfy D As above + extra power for 1 hard disk... I
memory,..dlsplay/modlfy reglsters In~u UoutPUI 5169.95 + 8.00 p&i. 1For Canadian orders
data to 110 pnrts....bl~Ck mo.ves smgle·st.ep D IBM compatible disk controller board. con' l . please double the amount
trace ~od e ...go/run With optional brea ~pol.nt trois four 5 1f~" floppy drives (w/2 drive l of p&i shown. IBM·PC is a
and register reports...cassette load/save with file cable). Available wired and tested only... registered trademark of
labels...plus a complele syslem test p,ogram S250.00 + 8.00 p&i. ' IBMCorporation.
thaI tests and reports condition of ROM, RAM. D Monitors and BIOS source listings: available' - .
cassette mtertace, timer, OMA co~ tro.ll er , mter- oneither disk orhardcopy at 535.00.
rupl controller, and the communications port. Please ,specify format and system required.· I • ~t\ I
These test p,ograms not only allow easydebug· D INTEL SOS61B08S user manuaL .S15.00,
gingof software but they serve as hardware and + 1.50 p&i. I •
softwarelearning IDOls. o THE BOS6 BOOK by RECTOR & ALEx... .. .
The EXPLORER SS-PC STARTER KIT includesa S16.00 + 1.50 p&i. "p&i" slands lor " poslage and insurance" . •
moltler board, memoryll lO board, al components •
needed. sockets for IC's used. one 62·pin bus CALL TOLL FREE 1-800·243-7428 for Charge Card Orders.
connecter and complete assembly"esl instruc- In Conn .. call 203-354-9375, Conn. res. add salestax. •
trans. All you need is a soldering iron, solder, a
power supply. and a slandard RS232 terminal TO ORDER BYMAIL. CHECK BOX ES FOR PRODUCTSDESIRED ANDMAIL ENTIREADTO : I
(Netronics has 2 low·cost ones to choosefrom).

Explo,erBB·PCStarte, Kit...S399.95 ~ NETRO NI CS R&D LTD. I
+ 10.00 p&i I~'

o (wired & tested, add S100.00) 33 3 L,l chf,eld Rd.. New M'lfo'd . CT 06776 I
D Extra62·pin connectors at 5~ .25 ea.

+ 1.00 p&i. o Amounl enclosed OR Charge my 0 VISA 0 MASTERCARD I
Use you, own lenninal with Itle EXPlORER BB·PC Acc!. No. Exp. Dale _
or, if you plan to expand it to be f~Hy IBMeem- Signature I
patible, we off" ou'.IBM compatible .keyboard PRINTNAME I
and an IBM compatible color graphiCS board . .

• (only available wi'ed and tested). Address C'ly Stale _ _ Z'p__ ..
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The model EPB-MPF's features include:
2K bytes of ROM, 4K bytes of RAM, 24 para­
lIell/O lines, 24 pin zero-insertion-force sock­
et, 9-volt 400 MA power adaptor, complete
accessories to hook up the model EPB-MPF,
and a detailed operations manual.

Th e model EPB -MPF is pri ced at
$169.00.- Etronix, 14803 N.E. 40th Street,
Redmond, WA 98052. R-E

o to 3A, and is priced at $325.00.- North
American Soar Corp., 1126 Cornell Ave.,
Cherry Hill, NJ 08002.

BOARD, the EPROM Programming Board,
model EPB-MPF allows the user to program
all sing le-supply ( + 5-v o lts) 1K/2 K/4K
EPROMS. Software stored in 2K bytes of
on-board ROM gives the model EPB-MPF
the capability to read, write, copy, test, and
verify desired program code. The software
also provides for restart, delete, and insert
operations using 4K bytes of on-board static
RAM as a buffer memory.

The model 1726A uses a crystal-reference
time base (i.e., the counter measurement
technique) in conjunction with a CRT and
stable triggering circuits (i.e., the oscillo­
scope measurement technique). The com­
bination allows the model 1726A to display
the signal being tested as well as measure
th e des ignated int erval wi th up to 50­
picosecond accuracy. The hybrid technology
provides new measurement capabilities
(e .g ., first -pulse measurements) with a
repeat ab ility c ha rac t er i s t ic (± 30
piocoseconds) not offered by any other time­
interval measurement instrument.

The model 1726A is priced at $7675.00.­
Hewlett-Packard, PO Box 2197, Colorado
Springs, CO 80901.

the turboMUX unit uses a data-compaction
algorithm. For phone-line inconsistencies,
the turboMUX unit provides error detection
and re-transmission facilities.

The turboMUX is priced at $995.00. (At
$1,275.00, the turboMUX unit offers a 20­
channel statistical multiplexor that can oper­
ate with the 212A modem.)-Chung Tele­
communications, Inc ., 4046 Ben Lomond
Dr., Palo Alto, CA 94306.
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DC POWER SUPPLIES, mod el 74 0 0
(shown), model 740 1, model 7402, and mod­
el 7403, all feature large, bright, 3-digit LED
displays that indicate voltage or current. The
output of each model is uniform. Ripple is
held below 1 mA, line requlation is less than
5mV and 5mA, and load regulation is better
than ± 0.3% on voltage and ± 0.5% on
current. All models have constant voltage
and constant current outputs . If the load cur­
rent exceeds the established setting, the dec­
imal point in the LED readout blinks and the
unit stabilizes, i.e., the output current remains
constant while the output voltage changes by
whatever amount is necessary to accomplish
that.

The model 7400 delivers 0 to 25V to 1.5A,
and is priced at $235.00. The model 740 1 is 0
to 25V at 0 to 3A, while the model 7402 is 0 to
36V at 0 to 2A; both have the same price:
$275.00 each. The model 7403 is 0 to 36V at

TIME-INTERVAL OSCILLOSCOPE, model
1726A, offers 50-picosecond accuracy and
10-picosecond resolution; it combines coun­
ter and oscilloscope technologies and has
the viewing and measuring capabilities of a
275-MHz oscilloscope, and the ease of use of
a time-interval counter.

Now you can get all the
measurement capability
you 've been looking for
in a digital multimeter
for the price of an analog.

Priced as low as $59.95 , the
clrcultmate" Series DMMs
from Beckman offer a superior
combination of standard
features including :
• DC + AC Volts
.DC + ACAmps
• Resistance
• Diode Test
.0.8% or 0.5% DC Accuracy

(depending on modell
• Single Rotary Selection

Switch
Depending on the model you
choose-you can enjoy the
added capabili ty and conven ­
ience of 10 Amps AC + DC,
audible continuity checking,
hFE testing, capacitance and
conductance capability.

Get your hands on a
clrcultrnatet DMM today.
For the dealer nearest you ,
write or call
Beckman Instrument s, Inc.,
Instrument at ion Products,
2500 Harbor Blvd.,
FUllerton, CA 92634,
(714) 993-8803 .

Digital
Features.

Analog
Prices.
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*********************~****~*****~****~*~*******************************************

CONVERTER
Loo,,,,, KIT
.e:»
~$~695

P.C. BOARD PRE-DRILLED
SOLDER PLATED WITH
PLATED THROUGH HOLES
FOR A MORE STABLE PIC-
TURE. ,vii=VV i!

. . . . "2137Hol7""(i!AN~ ...
3~

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

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

$24.95

PARTS

DOWN CONVERTER
*************************************

Complete
Down Converter

System
INCLUDES

ANTENNA KIT
POWER SUPPLY KIT

CONVERTER KIT

SPECIAL $49.95

QUANT ITY
DISCOUNTS

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

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

No Mixing for
Quantity Discount

VARIABLEMHz2300
*********************************************
ANTENNA KIT A~rp~
$ ~695 ~~ -.:: ~j2 WASHERS

, 31 SPACERS
, MOUNTING BRACKET

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

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

POWER SUPPLYit:D KIT
~

hf:h$~695
POWER TRANSFORMER P.C. BOARD
COURSE TUNE POT. RF CHOKE
FINE TUNE POT. KNOB
3 "F' CONNECTORS WIRE
RESISTORS & CAPS 2 SWITCHES
LED WITH HOLDER 4 DIODES
TERMINAL STRIP LM 317 REG.

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

BUILT POWER SUPPLY $34.95

We will t une conver­
ter board for $12.50

trouble shoot
add 7.50

troubl e shoot
power supply ..$12.50

plus any parts needed.

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

To Order Call 800-428-3500317-291 -7262
Complete Kit Weighs 10 pounds. Please add Sufficient Postage

6254 La Pas Tra il
Indianapolis, Ind iana 46268

ELECTRoniC
RAinBOW ~

KITS
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A bench full of dragons
and no relief?

Send in old reliable Keithley 179A. It could help you save the game. Get the high­
performance accuracy you need today, and field-installable IEEE-488 compatibility you'll
need soon. Our oversize LED is easier to read. And non-sinusoidal waveforms won 't throw
you a curve with our TRMS. Here 's your workhorse Portable/Bench DMM at a price that
won 't strike out your budget. Keithley DMMs and Thermometers. The Dragon Slayers.

I(EITHLEY
ena
Z
o
a:
f­
a
w
..J
W

6
o«
a: Write Tom Hayden for your free, frameable 9 x 12" draqon poster. Keithley Instruments, Inc., 28775 Aurora Road,Cleveland, Ohio 44139.

42 Phone 216-248-0400.Telex: 98-5469. CIRCLE 36 ON FREE INFORMATION CARD .

179A Features
• Five full funct ions
• WIlV sensitivity
• 20A capabi lity
• 0.04% DCV accuracy

• HI-LO O
• Field-installab le

battery pack
• Fleld-install able

IEEE-488 Interface

• $379
PriceU.S.A. only.
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through unfamil iar territory . We are not
talking about the Mercedes-Benz system
that you might have read about; that sys­
tem relies on communication between
your car and centra l traffic comp uters and
requires roadbed cables and sensors. The
navigation systems we' ll be looking at
cons ist of se lf-conta ined computers and
sophis ticated optics systems that will ,
among other things, eliminate the folded
mess of roadmaps in your glove compart­
ment.

Ready applications
If you frequently travel on business,

you've probably arrived in a new or un­
familiar city armed with little knowledge
about it other than the address of the com­
pany you 're there to visit. Arriv ing at the
car rental counter, you first ask for an area
map that , to your dismay , features only a
sketch of the main road s. Asking the
agent behind the counter draws a blank as
to the location of the company or the
small industrial-park street on which it is
located.

With a navigation system designed into
every car in the agency's fleet , however ,
the agent could preprogr am a small film
pack that will display a map on the car' s
video screen; that map will show both
your present location and the location of
your appoi ntment. When you' re done
with the business call, the computer could
show you how to get to your next appoint­
ment ' or perhaps a local restaurant or your
hotel.

Preprogramm ing routes on a map could
save time and money for trucking compa­
nies and local delivery services. The most
efficient routes for each driver could be
defined by the company's loading-dock
computer based on the listing of deliver­
ies to be made that day . Then each driver
could plug his route module into the
truck' s comput er and follow the direc­
tions. The same on-board computer could
also be used to determine each driver' s
fuel efficiency and monitor how closely
the driver follows the prescribed sched­
ule. A long-haul trucking company could
use the same co mputer-enco ded film
pack in an office version of the navigation
computer to determine the best route for a
potential customer, and then quote a price
based on actual operating costs that will
be incurred over the route .

The system should also prove quite
helpful in your family car. Trouble with
one-way streets or tricky expressway en­
trances would be a thing of the past as the
computer could help you pinpoint those
easily. And cross -country drives would
be much more fun since the comp uter
would be able to call up detailed maps of
cities and towns for those impromptu side
trips. Moreover, you ' ll never really be
" lost" because the computer keeps con­
stant track of where you are and what
direct ion you 're going: ju st check the
screen map for your location in relation to
some distant landm ark .

FIG. 1-A TOUCH-SENSITIVE flat-panel screen
displays a full-color area map that shows your
location and destination

The Navigator
Perhaps the most sophisticated system

is being developed by Michael J . Alton
and his company , Omni Devices, Inc.
(845 Roble Dr. , Sunnyvale, CA 94086)
Although the system, called The Naviga­
tor , looks like something out of the 21st
century, it is revolutionary only in the
se n se that it co m b ines e.xi sting
t e chnolo gi e s-fib e r o p t ics and
computers- in a new application. The re­
sult is a touch-sensitive flat-panel screen
that displays a full-color area map indicat­
ing your location and destination (see Fig.
1). As you move toward the destination ,
your position on the map changes, and the
screen zooms tighter on the map , produc­
ing increased detail over a smaller area .

Figure 2 shows how the The Navigator
works. The light source consists of multi­
ple bulbs, reflectors (to intensify the light
in one direction), and color filters (ex­
plained later) . Using many small bulbs
instead of a single, high-intensity bulb
helps disperse heat better. A single bulb
would probably requi re spa ce- and
power-consuming forced-air cooling.
The multiple light-sources are blended
into a single projection beam using the
coalescing fibers.

Next, the light passes through a con­
densing lens, followed by an LCD matrix
that is under control of the computer. The
matrix is where variable images-your
locati on , de stinati on , alpha numeric
readouts, etc. -are added. Just as the
electronically activated display-segments
in an LCD watch block light from travel­
ing to the refl ect ive silver-gray back
plate , images created and positioned by
the computer in the LCD matrix of picture
elements (pixels) will block light from
passing any farther-thus making a sha­
dow appear on the disp lay screen. The
prototype system uses a 32 X 32 pixel
matrix, but the projected resolution for
the production vers ion is 128 x 128
pixels.

The film contained in the film cartridge
plays a multiple role in the system. In
addition to its obvious purpose of provid­
ing the map images that appear on the
dashboard screen, the film is also con­
tains the softwa re that tells the computer

all abo ut the area yo u're tr aveling
through.

Map images are about the size of a
35-mm negative , and a single cartridge
can hold as many as 400 separate map
frames-enough to cover quite a large
section of the U. S. for long-distance
travel. But some frames contain solid
" pages" of computer data (we' ll see in a
moment how the co mputer reads the
data). The data frames hold not only
"raw" data like street names and number
ranges or hotel and restaurant locations,
but also data the computer needs to follow
a given street on the map: where the street
starts, what color it is on the map , its
direct ion of travel , length , etc . That data
is important because in locating a precise
address on a map , the computer es­
sentially "walks up" the street. Text-like
data (streets, hotels, etc .) would be con­
verted to LCD matrix characters for dis­
play on the dashboard screen . Other
coded data including data addresses (that
is, where on the film other related data
can be found) are implanted on the map 's
" bla ck are as;" tho se areas incl ude
streets, boundaries, and frame edges. A
film cartridge reportedly has space for six
gigabytes of information.

To achieve the affect of zoomin g in on
an inc reasing ly sma lle r area as you
approach your destination , the system us­
es motorized lenses in a sliding bellows­
type arrangement. Each map will offer
between four and eight different levels of
magnification.

After it passes through the lenses, the
map image passes through a beam split­
ter. A small portion of the light is passed
st raig h t throu gh , v ia re soluti on­
intensifying fibers, to film-reading sen­
sors capable of handlin g a minimum reso­
lution of one thousand lines per inch;
those sensors are connected to the compu­
ter . The computer correlates what its sen­
sors " see" with the previously obtained
computer data to further reposition the
zoom lens and variable objects on the
LCD matrix. The computer " looks" for
color images on the map to help it track
exact locations . Instead of using ex­
pensive color sensors, the computer con­
trols rapid sequencing of the multiple
bulbs at the light source through their
respective color filters. Thus, simple sen­
sors in sync with the light-source bulbs
can detect which color is being passed at
any point on the map.

The majority of the map image light is
reflected up through projection fibers in
such a way that the screen image is di­
vided into small pieces like a checker­
board. The fiber bundles are attached to a
lens plate which in tum projects the seg­
ments onto a plastic display screen. The
prototype 8 -inch~square screen consists
of 64 one-inch square segments . That
flat-screen projection sys tem is much
more space efficient and safer in an acci­
dent than the traditional , long-necked
cathode-ray tube (CRT) display .



FIG. 2-INNER STRUCTURE of The Navigator. In the more recent vers ion, the sliding film-cartridge has
been rep laced by a sliding bellows-type zoom-l ens system.

Another feature of the display assem­
bly is that readback sensors allow the
screen to become touch-sensitive . When
used in conjunction with screen menus
(see Fig . 3), the sensors eliminate the
need fo r a keyboard in an already
crowded dashboard .

The prototype computer that controls
all of that is currently designed around
three Z80 8-bit microprocessors. It is
anticipated that before production models
become available, the computer will be
based on 16-bit microprocessors such as
the 8086 or 68000 . In any case, multiple
microprocessors will be the rule for the
sake of redundanc y: in case of one' s fail­
ure, another can step in to keep the system
operationa l.

Intelligent software
Most of the inner workings we've dis­

cussed will be completely invisible to the
operator. Intelli gent software is the key to
making The Navigator easy to use with­
out any comp uter knowledge-and per­
haps without any knowled ge of what The
Navigator is.

As already mentioned, operator input
will be done using screen menus. When it
comes to trying to fool the computer by
asking for an intersection of two streets
that don 't meet or an address out of the
range of the actual street, the computer
will pre-check the commands and alert
the operator that those entries are not
legitimate and perhaps that a slip of the

finger has occurred . Of course, while the
computer can check map data for whether
an address falls within a legitimate range,
it won' t be able to tell you if the location is
a clothing store or an empty lot.

A typical trip
To see how intelligent the software is,

let' s take a hypothetic al trip in a rental car
that is equipped with The Navigator of the
future .

You've ju st picked up the keys and an
area-map cartridge from the rental coun­
ter and are ready to leave the parking stall.
You start the car , plug in the film pack,
and the screen lights up and displays a

menu . By placing your finger on the
screen, you select the menu item that asks
for your destination' s address. The screen
changes to a scrolling alphabetica l list of
street names contained on the map. A
command line at the bottom of the
screen-al so touch operated-offers
fast , slow, and stop scrolling options.
Finding the street name, you stop the
scroll and touch the screen beside the
street name . Next the screen fills with the
numbers zero through nine, which you
press to input the address digits. The
numbers appear at the bottom command
line along with the street name, and stays
there throughout the trip .

Since your present location is already
preprogrammed, the computer plots the
destination on the map and adjusts the
amount of lens zoom required to be able
to display both the present location and
destination . Then the map appears on the
screen. Your location is designated by a
black arrow pointed in the direction that
the car is facing, and the destination
appears as a square .

At this point , you' ll have a choice of
two routing methods. With the aid of the
map on the screen, you can determine
your route as you would with an ordinary
paper map by spotting the major roads or
highways to get you across town . Or,
with the help of the computer, you can
trace a route on the touch-sensitive screen
map with your finger. Then, if you de­
viate from the prescribed route, by taking
a wrong turn for example, the computer
will alert you to it.

c....
c
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45



FIG. 4- INTHE ELECTRO GYRO-CATORfrom Honda, the maps are on overlays that slip over a display
that sits on top of the dashboard.
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Your estimated time of arrival and the
distance to your destination also appear
on the command line. As you head out,
the computer obtains readings from a
magnetic compass and the speedometer;
it uses those to update the disp lay every
couple of seconds . If you're not sure how
to get out of the complex maze of roads
that surrounds most major airports , with a
touch, you can make the compu ter zoom
in on the airport and show enough detail
for you to see where you're going .

Traveling throug h area roadways, you
won' t be tempted to watch the disp lay
rather than the road because the screen
blacks out. Display on/off time will be a
function of speed. After all, yo u
shouldn't be studying a video map while
racing down a freeway at 60 mph (indeed
most states outlaw installing a television
in a car so that it can be viewed by the
driver) . But if you come to a stop, the
display automa tica lly reappears .

Programm ing considerations
As can be imagined, the most difficult

part of making a system like The Naviga­
tor commercially viable is the creatio n
and programming of the film cartridges­
it is expected that those will even tually
cost consumers roug hly $30 for a metro­
po litan area . Naturally, sop histicated
computers will playa large part in getting
the job done .

Two techniques cou ld be used to gener­
ate the maps. One would be to simply
pho tograph high-detail conventional
maps. The other is to generate the maps
using computer graphics . The maps could
then be drawn by a graphics plotter and
photographed as before. New technol­
ogy, however, may allow the cost­
effective use of high- reso lutio n
computer-graphics-to -film conversion .
Computers will also be needed to gener ­
ate the data that is to be implanted in the
black areas, as well as to bring together all
of the map' s detailed information for in­
clusion on the data -only frames .

Software for the on-board computer
may be designed to be compatible with
CP/M or other pop ular operating sys­
tems. The advantage to that is that a vehi­
cle owner cou ld preprogram a route into a
cartridge on a home or portable computer
the night before.

The Navigator's developer predicts
that it could be offered as optional equip ­
ment on U.S. automobiles in about five
years, at an estimated cost of abo ut
$1000. It is like!y that the most interest in
such a device will be shown by the com­
mercial transportation companies, which
will benefit from routing and other
economies offered by system.

Honda's system
In Japan, the Honda Moto r Company is

already offeri ng a simpler navigation de­
vice , called the Electro Gyro -Cator, on a
limited basis.

In their syste m, a small contro l and
display unit sits atop the dashboard . Maps
in this system come in the form of color
translucent overlays that slip in over a
video disp lay (see Fig. 4). At the start of a
trip , you use the console controls to ma­
neuver a screen cursor (a " +" symbol)
to the place on the map that corresponds
to your posi tion and the direction you're
facing .

Then , as your travel , a trip sensor (a
magnetic detection system) meas ures the
frequency of tire rotation. At the same
time , a directional sensor (shown in Fig .
5) that contains a self-cali brating gyro­
scope detects any turns off the original
course. A small navigational comp uter
(see Fig . 6) processes the data and gener­
ates the video display . The computer
traces a video line that highlights the path
you've taken on the map overlay. There­
fore, you' ll have a display of where you
are on the map and how you got there. If
traffic is at a standstill, you can check the
detai led map overlay for an alternate
route. As with The Navigator, the Electro
Gyro -Cator's 5- X 6-inch disp lay stays
off until the car comes to a stop . A passen­
ger, however, can keep the disp lay on at
all times if so desired.

Overlays are produced in varying

FIG. 5-THE DIRECTIONAL SENSORcontains a
self- calibrating gyroscope. Its purpose is to
advise the com puter of any changes in direc­
tion.

FIG. 6-THE NAVIGATIONAL.: COMPUTER pro­
cesses data from the senso rs and generates the
video display.

scales and are coordina ted with adjust­
able scales on the display screen. You can
also map out paths on overlays with a
grease pencil to assist in maneuver ing
through new terri tory. Cost for the Elec­
tro Gyro-Cator, including installation by
Honda, is around $1 100, but the system is
presently not avai lable in the United
States .

Compared to The Navigator's built-in
map-generation technique, Honda's
overlays seem cumbersome, especially
when they may need to be changed in the
middle of a trip. But both systems point
toward increased use of comp uters in
automobi les of the future, and even if
their introduction here is five years or so
away, it is an indication of how far and
how fast consumer applications of com­
puter technology have come . Conce pts
that were considered to be too complex
for 20th-century developmen t will likely
be realized even before the end of the
1980's . Considering that, one must won­
der what the next decade, and the next
century will bring. It might even leave
those in Hollywood breathless. R-E



Build this upgrade for your Timex/Sinclair 1000 and you'll be
able to store your own system-software modifications in BK
of nonvolatile RAM.

<D
coco

GOOD PLACE FOR DATA STORAGE,BUT
NOT FOR MACHINE CODE- NOOP-COOE
FETCH ES CAN BE MADE HERE

THISAREA IS USED FOR 16K RAM
EXTENSION

,-- - - - - - - - - - ---, 64K
SYSTEM VARIABLE " 0 FILE" CAN APPEAR
ANYWHERE HERE (ANDWRITE OVER ANY­
THINGYOU TRY TOSTORE )

f----- - - - - - - - - - -------j48 K

TARGET AREA FOR8K CM OS RAM BOARD _
TRANSPA RENTTO OPERATINGSYSTEM
AND OP-CODE FETCHES ARE POSSIBLE, SO
IT ISA GOOD PLACE TOSTORE MACHINE
COOE_ .

TIMEX/SINCLAIR RO M

f----- - - - - - - - - - ----l16K

Possible applications
What can you store in an 8K block of

memo ry that is transparent to the comput­
er's ope rating sys tem? The list is almos t
endless , but we' ll give you some ex­
amples .

The Timex/Sincla ir BAS IC, although

FIG. 1-MEMORY MAP OF the Timex /Sinclair
toDD. The RAM board ignores address line A15,
so add it ional decod ing is necessary if you want
the CMOS RAM to reside at a block of addresses
above 32K. -

The CMOS RAM board that we will
describe requires very little power, so it
can use the computer' s +S-vo lt reg ulated
supply . Also, the board requires very lit­
tle drive , so it is unnecessary to buffer the
Z80's data, address, and contro l lines.

·PAUL W.W. HUNTER

application-the board can be used to
store mac hine- language subro utines and ,
in effec t , expand the opera ting sys tem of
the computer.

The 8K RAM board is designed to be
used with the Timex/Sinclair 1000 com­
puter and a 16K RAM pack to form a 32K
system (8K of ROM, 16K of RAM, and
8K of bat tery -backed- up non vol at ile
memory- see the memory map of Fig I ).
In that 32K system, the mem ory board
would occupy the 8K block fro m 8K to
16K . Th at area of memory is a very con­
ve nie nt locat ion to store yo ur ow n
sys tem -software modific at ion s and
mach ine- language subro utines beca use it
is transparent to the compu ter 's opera ting
system . That means that the memory is
not affec ted by NEW , LO AD, or other such
commands that would norm ally clear the
con tents of memory . Eve n rese tting the
computer (turning it off and then on) will
not affec t the mem ory .

DESPITE IT S LI MI T ATI O NS , T HE T IMEX/

Sinclair 1000 microc omputer (prev iously
sold as the Sinclair ZX8 1) is a rem arkable
machi ne . It com es complete with an op­
erat ing system and BAS IC interpre ter in
8K of ROM; 2K of RAM'(the ZX8l came
equ ipped with only IK); an RF modulator
for black-and- white video output to any
TV, and a cassette interface for program
and data storage. Perh aps the most re­
markabl e thi ng abo ut th e mach in e ,
however, is its $99 .9S price , which is
often discounted to as low as $70 , and
may dr op eve n lower in the coming
months.

If you ow n a T imex/Sinclair 1000, you
have probably won dere d whether it can
be imp roved . We ll, it can. This article
describes one upgrade that you can build
for your mac hine-an' 8K CMOS RAM
board with battery backup . The board can
be used simply to expa nd the computer 's
system /user . memory , or-a more useful

<'
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The CMOS RAM board
As we said earlier , the board is de­

signed to occupy the 8K block of memory
from 8K- 16K. However , it can be easily
" programmed" to occ upy other 8K
blocks, simply by changing jumper posi­
tions. (We' ll get to the particulars of that
in a little while.) Of course, you would
probably not want the memory to occupy
the first 8K block (where the computer's
operating system is contained), but it
could even do that if you wanted it to. The
board could equally well, for example,
replace half of the 16K RAM pack.

wide variety of other plug-in units that are
available from various manufacturers­
plug in at the port , as does the CMOS
RAM board. A " piggyback" connector
is included , which allows you to plug the
memory board into the computer, and
then plug other peripherals into the com­
puter via the board.

The signals that are available at the
expansion port are predominantly the Z80
CPU signals. Two additional signals pro­
vided are RAMCS and ROMcs- the chip­
select signals for the onboard RAM and
the sys tem ROM. Having those lines
available allows the user to disable the
internal memory by tying the appropriate
chip-select signal to +5-volt s.

Unfortunately, the connector that is re­
quired for connecti on to the port is a non­
standard, 46-po sition (23 per side) card­
edge connector with O.I -inch spacing.
However, that really isn' t as bad as it
sounds becau se the connector can be
fabricated eas ily enough by cutting the
ends off a standard 50-position card-edge
connector with O.I-inch spacing. (The
connector for the computer must have
open ends .) A key should be inserted in
the third position to prevent anything
from being inserted backwards.

powerful (especially for its 8K size), does
not have READ or DATA command s .
However , machine-code routines can be
written to simulate those commands, and
then those routines can be stored in the
nonvolatile memory and called (by a USR
statement) when needed . That procedure
thereby expands the operating system of
the computer.

O ther exa mples of u ser-def ined
system-routines that might be stored in
the 8K- 16K block are: line renumb ering,
resequencing , copying, and other editing
routines ; custom mathematical or statis­
tical functions; routines to enter , exam­
ine , and ed it machine-l anguage pro­
grams; a machine -language disassembly
program; a checksum routine ; decimalI
hex/octal conversion routine s; other new
BASIC commands; Sinclair code/A SCII
conversion-tables, etc.

Once you have your software well es­
tablished, the memory IC's can be re­
placed by pin-compatible 2716 or 2732
EPROM's . Thus you can even make up
your own "game cartridges" that load
almost instantly!

The expansion port
Before we discuss the expansion board

any farther, we will take a look at the port
to which it will be connected. That port ,
which is located at the back of the compu­
ter, provides access to all of the lines from
the computer 's Z80 microprocessor. The
lines that are available are listed in Table
I , and the port ' s pinout is shown in Fig. 2.

Periph eral modules like the Timexl
Sinclair 16K RAM pack-as well as the

COMPONENT 07 +5V UNDERSID E
SIDE

RAMCS +9V

KEYWAY

00
} GROUND

01

02 CLOCKrf>

06 A0

05 Al

03 A2

04 A3

iNT Al5

NMI A14

HALT A13

MREO Al2

IORO All

RO AI O

WR A9

BUSAK A8
C/) WAIT A7o
Z BUSRO A6
0

RESETa: A5
f-

iiio Al
ill
-I RFSH RO MCSill

0 FIG. 2-THE PINOUT of the Timex/Sinclair 1000
0 card edge that is available at the port at the back«a: of the computer.
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Descript ion
Address bus
Data bus

System control

System clock

CPU control

Bus control

RAMIROM select

Power

TABLE 1

TIMEX/SINCLAIR EXPANSION PORT
Signa l Function

AD - A15 Outputs memory-and I/O-device addresses
DO- 07 Transmits bidirectional data intolout of CPU
MREO Identifies any memory-access in progress
10RO Identifies any 1/0 operation in progress
RD Indicates that the CPU wants to read data
WR Indicates that the CPU wants to output (write) data
MI Identifies the op-code fetch cycle of instruction

Also used with 10RO to acknowledge interrupt
RFSH Synchronizes dynamic-memory refresh
L- 3.25 MHz clock (output)
RESET Resets CPU when pulled low
INT Interrupt request input
NMI Interrupt request input; cannot be disabled
WAIT Indicates wait state in machine cycle
HALT Indicates CPU has executed a HALT instruction
BUSRO Request to CPU for control
BUSAK Acknowledgement of release of control by CPU
RAMCS If pulled high will disable computer's on board RAM
ROMCS If pulled high will disable computer's ROM
+9V Unregulated
+ 5V Regulated
GROUND

The schematic of the memory expan­
sion is shown in Fig . 3. The Z80 MREQ
control signal is used to enable the first
half of the 74LS 139 dual l -of-4 decoder
(IC5-a), which is used to divide the 32K
of memory into four 8K blocks . The par­
ticular 8K block that the memory board
will occupy is then selected by a ju mper
(JU I). (We will discuss how to position
JU I as well as all of the other jumpers in a
following section.) The second half of
that 74LS139 decoder (IC5-b) is used to
provide chip-select signals for the 6116P
2K RAM's. The Z80 RD signal is used
to enable the outputs of the memory IC' s.

The Hitac hi MH6116P (standard or
6 116LP-3 low-p ower version) static
CMOS RAM can be left in a standby
mode when the computer is not in opera­
tion . That is done by backing-up the pow­
er supply with a lithium battery as shown
in Fig 3. With such a back-up , the data
stored in the RAM becomes non-volatile .
(There is also a provis ion on the board for
an externa l battery supply other than the
lith iu m ce ll.) The 6 116P data shee t
specifies that for low-power standby, the
chip -enable pin should be held at a volt­
age at least equal to Vee - 0.2 volt .
Simple NPN-transistor switches (Q2-Q5)
allow passage of the cs signal when the
power supply is connecte d, but pull the
chip-en able pins to Vee through resistor s
R2-R5 when the main power supply is
not pre sent. Transistor Q I acts as a
voltage- sensitive switch- it switches off
when power from the main supply is not
present which, in tum , switches off tran­
sistors Q2-Q5 .

The RAM does not require a full + 5­
vo lt supp ly in sta ndby mode , and a
lithium cell (3 volts, 150 mAh) works
well. The current drain for a fully pop­
ulated board is less than one microamp .
That means that a single lithium cell
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PARTS LIST

FIG.4-FOIL PATTERNfor the piggy­
back extender board that lets you
use other peripherals with the CMOS
RAM extension . Although it is a
double-sided board, both sides are
the same, so on ly one pattern is
shown . The installation of this board
is discussed in the text and is shown
in Fig. 8.

All resistors V.watt, 5%, unless other-
wise specified

R1 -100 ohms
R2-R5--1 000 ohms
R6-Rl0, R12-10,000 ohms
Rl l -l00,000 ohms
Capacitors
Cl -l0 f.lF, 16 volts, tantalum
C2-GS--O.047 f.lF, ceramic disc
Semiconductors
IC1- IC4-HM6116LP-3 150-nS low-

power 2K x 8 CMOS RAM
IC5--74LS139 dual 1-01-4 decoder
Q1 -Q5--2N3904
Sl-SPST pushbutton switch (Panason­

ic EVQ-P1 R04K or similar)
Bl -3-volt lithium coin-type batt ery

(Panasonic BR-2325 or similar)
Miscellaneous: PC board or wire-wrap

board , IC sockets, card-edge con­
nector, battery holder, etc.

The following are available from Paul
Hunter, 1630 Forest Hills Drive , Oke­
mos, M148864:complete kit , including
a drilled, plated, solder-masked, and
silkscreened PC board; edge con­
nector; piggyback connector; IC sock­
ets; battery holder; battery; one
HM6116LP-3, and all other com­
ponents, $29.95 plus $1.95 shipping
and handling. (Michigan residents add
4% sales tax.) The PC board alone is
available for $15.00 postpaid. An addi­
tional three HM6116LP-3CMOSRAM'S
may be purchased with the kit for an
additional $16.

keep the connect ions as short as possible;
layout the circuit in an orderly way in the
sm allest po ssible area wit hout un­
neces sary overcrowding; include de­
coupling capacitors at the power-supply
pins of the IC's; avoid bundl ing wires
together to prevent crosstalk, etc. With a
wire-wrap board you will notice slight
addi tiona l int er ference on yo ur TV
screen. Using prototype boards with a
ground plane, and then shielding the
boards in a grounded metal case helps a
lot. However , interference is usually less
of a problem with a printed-circuit board,
and such a board will be more reliable in
operation and construction .

If you do use a PC board , solder the
sockets to the board first-use a fine­
tipped low-power (about 27 watts) iron
and take care not to cause solder bridges
between the traces. Make sure the iron is
hot and use a minimum amount of
solder-too much solder may run through
and form a solder bridge on the compo­
nent side of the board.
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Construction

We recommend that you use a printed­
circuit board for the CMOS 8K RAM
extension. (The foil pattern for the piggy­
back extender board is shown in Fig. 4,
and the foil patterns for the double-sided
board are shown in Figs. 5 and 6. The
parts-placement diagram is shown in Fig .
7) . The author, however , did put together
a prototype CMOS memory board using
wire-w rap techniques, and the circuit
worked well . The usual rules apply-
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(OPTIONAL)

should last for many years. Be sure to
keep the CMOS RAM board plugged into
the microcomputer even when you're not
using it, and even when the computer is
switched off . Doing that prevents the data
and address lines from floating high­
standby current consump tion can in­
crease two orders of magnitude if those
lines go high.

A reset switch is located on the board to
make it unnecessary to unplug the power
supply every time you want to reset the
system. It is reco mmended that you use
the switch , because if you reset the com­
puter by pu lling the pl ug and then
reinserting it , there is a chance that the
filter capaci tor in the power supply will
not have time to discharge . If that hap­
pens, the CPU will not reset when the
power is restored, and you may find that it
will ' write over all of your nonvolatile
memory.

FIG. 3-SCHEMATIC of th e 8K CMOS RAM board . Note that the exact pin connections for the data and
address buss es are not shown here-see Fig. 9.
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FIG. 5-FOIL PATTERN for the component side of the board. Be carefulat
the tight spots when you are soldering.

o.,
FIG. 6-FOIL PATTERN for the circuit side of the board. There are two
components, S1 and the"lithium battery B1, that mount on the circuit side.

0 '0

I'"
0 "
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pin at each end. Check the alignment
again, and if you 're satisfied, solder the
remaining pins. Bend the wrap posts in
toward each other as shown. Secure the
second extender board (for piggybacking
other peripherals) between the pins, and
solder the pins to its traces.

Solder the card-edge connector in place
as follows: Insert the connector in the
appropriate holes and adjust the stand-off
distance to at least Y4 inch as shown in
Fig. 8. Make sure the connector is the
same distance off the board at both ends,
and at right angles to it; then solder one

0r-_--;:;;;;:::::-:'y ..;....-:;:::~:------......

Next, solder the resistors, capacitors,
diodes, and transistors in place-refer
back to Fig. 7. Note especially the polar­
ity of the tantalum capacitor, the diodes,
and the transistors . The positive lead of
the tantalum capacitor is nearer to the
bottom of the board. The curved sides of
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FIG. 7-GOMPONENT-PLACEMENT DIAGRAM for the RAM board. Note the extra pads for connecting
an external battery (other than the lithium battery) for backing up the RAM.

PIGG YBACK
CONNECTOR

FIG. B-SIDE VIEW OF THE CARD-EDGE CON­
NECTOR mounted on the PC board. Note also
how the piggyback extender-board is attached.

all the transistors point to the left side of
the board . Although we will not discuss
the jumpers in great detail at this point , if
you plan to vary your use of the board,
insert wire-wrap pins at the jumper posi­
tions and use wire-wrap wire for the con­
nections .

You should mount the RESET switch on
the opposite side (circuit side) of the PC
board where there 's a little more room for
your finger to get at it. Also solder the
lithium-cell holder to the that side of the
board . Hold the battery-holder firmly
against the board when soldering it, and
make sure it's oriented correctly.

When we continue we'll finish up the
construction , discuss the available op­
tions, and look at some software you can
store. " R-E
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Part 2 WE HAVE ALREADY DIS­

cussed the theory be­
hind how this clock talks. (See the May
1983 issue of Radio-Electronics.) Now
we'll discuss how to build the clock, and
how to operate it.

Hardware description
Please refer to the block diagram (Fig .

2), and the schematic diagram (Fig. 3) of
the talking clock as we discuss its internal
operation.

The entire clock is controlled by a Z80
microprocessor, lei. It keeps track of the
time, reads all the switches, and controls
the speech synthesizer. The control soft­
ware for the processor is stored in a 2516
or 2716 EPROM, IC4, with a capacity of
2K bytes. The microprocessor also uses
two IK X 42114 RAM's (IC2 and IC3).

The six mode and set switches, SI-S6,
are connected to the microprocessor
through a Tri-State buffer IClO .

A 74LSI39 address decoder, IC9, con­
nected to the microprocessor's address
and control lines, generates the various
strobe pulses that control reading and
writing from and to the memory, speech
synthesizer, and the switch buffer.

The voice-synthesis processor is the
TMS5220, IC6, which is connected to the
microprocessor bus through a 74LS245
bidirectional octal buffer , IC5. The buf­
fer is needed to isolate the TMS5220irom
the microprocessor data bus .

In operation, the TMS5220 and the
microprocessor operate at different
speeds-the TMS5220 is a very slow de­
vice. Therefore, the microprocessor has
to be slowed down whenever it does a ELEX OR 1982

LEE GLINSKI

When you need to know what time it is, this clock tells you-literally.

read or write from or to the VSP . That is
accomplished by using a special line com­
ing out of the voice synthesizer-the
READY line . That line is connected to the
microprocessor's WAIT line. When the
microprocessor reads or writes from or to
the VSP, the READY line indicates when
the TMS5220 has finished its data trans­
fer. The VSP will take the microproces­
sor's WAIT line low to signal the micro­
processor to temporarily stop and wait
until it (the VSP) has completed its data
transfers. As soon as the data transfer is
complete, the VSP releases the Z80, and
program execution continues .'

Speech data for time announcements is
contained in ROM IC7, a Texas In­
struments VM71003 that is pre-

programmed with a clock vocabulary. It
is connected to the TMS5220 by means of
a dedicated interface bus .

The audio output of the voice processor
IC is fed to a simple, passive, low-pass
filter consisting of R9-Rll, C5, and C6.
The filter is needed because the speech
waveform coming from the D/A conver­
ter contains some digitizing noise and
must be smoothed out to produce a clean
analog waveform. The filtered waveform
is fed to audio amplifier IC11, an LM386
audio amplifier capable of delivering
over 100 mW-more than enough for
most purposes.

The power supply uses a wall-plug­
type transformer, Tl . The nine-volts AC
from the transformer is rectified by diodes

D1 and D2. The rectified voltage is fil­
tered by capacitors C9 and C10 and then
goes to two 3-terminal regulators, IC12
and IC13, which regulate it to + 5 and
- 5 volts, respectively . The clock draws
under 500 rnA from the +5-volt supply ,
and under 50 mA from the - 5-volt sup­
ply.

The transformer also supplies the 60­
Hz reference frequenc y used for the
timekeeping function. A 60-Hz sinewave
is taken from the transformer and rectified
by diode D3. The signal is then dropped
to TTL levels by a voltage divider made
up from R4 and R5. That TTL-level sig­
nal is buffered by a Schmitt trigger (lC8­
c) and applied to the non-maskable­
interrupt (NMI) line of the microproces-

c...
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60·HzINTERRUPT

INTERRUPT
SE RVICE
ROUTINE

INITIALI ZATION

RETURN TO
MAIN PROGRAM

NO

MAIN LOOP

FIG. 4-MAIN LOOP IN LOGIC DIAGRAM handles coordination of tlmekeeplnq-and speech functions.

Woo-second), a count of 60 will indicate
precisely one second. So, every time the
counter reaches 60, the time of day is
incremented by one second . The only ac­
tion performed at the time the interrupt
takes place is the incrementing of the time
counters; resetting of the clock function s
is done in the main loop of the software.

As shown in the flowchart, the primary
function of the main loop is to decide
when to perform certain operations.

Whenever the minute-point is reached,
the software checks to see whether the
alarm is on, and whether the time of day
matches the alarm time . If the alarm is on
and the two times match, then an alarm
message is spoken .

The software also checks to see
whether it's time to speak the time in the
auto-speak mode . Once it decides that the
time is to be spoken, it composes a phrase
containing the appropriate "hour" and
"minute" words . That phrase is then
spoken by the voice processor.

Another function of the program's
main loop is to continuously check on
whether one of the pushbutton switches is
pressed. If it finds one of the SET switches
pressed , it increments the time, thus

. allowing the user to set the time of day. If

I. 4-1/2 INCHES ·1
FIG. 5-COMPONENT SIDE of clock board. Large pads at right are for connections to switches and
speakers.

sor. Capacitor C3 across the input of the
buffer filters out high-frequency noise
that might give false interrupts.

Software
As mentioned earlier, the entire clock

is software-driven . There are routines to
keep track of time, check whether switch­
es are pressed, compose phrases for
speaking, and control the voice syn­
thesizer to generate speech.

As indicated in the flowchart, Fig. 4,
the microprocessor takes care of all
timekeeping functions , as well as causing
the speech synthesizer to speak words and
phrases.

When power is applied to the clock, the
microprocessor RESET line is activated,
and the microprocesso r performs a
power-on initialization routine . That
routine presets the time and the alarm to
12:00 AM, as well as initializing some
internal registers . It then alerts you to set
the time by first beeping and then an­
nouncing, " Power fail . Set the time,"
twice . During initialization the normal
time-speaking function is inhibited .
That's done to prevent false time­
indications. When the TALK button is
pressed, instead of announcing the time,
the clock will tell you to " set the time."

(f) The normal speaking-function is enabled
~ only after the time has been set.
a The 60-Hz line frequency provides the
g: time reference for the clock . The 60-Hz
frl power-line signal is applied to the non­
u:J maskable-interrupt line of the micropro­
6 cessor. Every time the interrupt occurs,
o the microprocessor increments a counter .-ca: Since the interrupts come every 16.67 ms
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the SPEAK TIM E switch is found pressed ,
the software composes a phrase contain­
ing the current -time information , and an­
nounce s it.

Construction
The talking clock should be built using

a double-sided printed-circuit board with
plated-through holes. A foil pattern for
the component side of the board is shown
in Fig . 5, and one for the "foil" side in
Fig . 6. A professionally made si lk­
screened board can be obtained from the
source shown in the Parts List.

PARTS LIST

All resistors V. watt , 5% unless other-
wise noted

R1, R11-10,OOO ohms
R2-330 ohms
R3-620 ohms
R4, R8, R9, R12-1000 ohms
R5-470 ohms
R5-180.000 ohms
R7- 100,000 ohms. PC-mount trimmer

potentiometer
R1D-100,000 ohms
R13, R14-8 x 1K SIP (Single In-line

Package) resistor pack

Capacitors
C1- 330 f.lF, 10 volts, electrolytic or tan­

talum
C2-Q.001 IJ.F. ceramic disc
C3. C11. C12-2.2 IJ.F. 10 volts, electro-

lytic or tantalum
C4-Q.05 IJ.F. ceramic disc
C5. C7. C13-C15-Q.1 IJ.F, ceramic disc
C6-Q.01 p.F, ceramic disc
C8. C1D-100 IJ.F, 16 volts, electrolytic
C~80 f.lF, 16 volts, electrolytic

'---:'-_....J,....-II
o

a
0
0 0
o · 0
0 0

0 0 0
0 0 0 0 0
0

~
~.
000

0 o 0
0
0 0
0 0 0o .
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0 00 0 00

0 0 00 0
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FIG. 6-"FOIL SIDE" of clock board. Double-sided board uses plated -through holes and can be
ordered from supplier indica ted in Parts List . .

FIG. 7-0FF-THE-BOARD COMPONENTS(with the except ion of T1) are mounted on clock case. See
Fig. 3 for switch functions.

Semiconductors
IC1-Z80 microprocessor
IC2. IC3-2114 1K x 4 RAM
IC4-2516 or 2716 2K x 8 EPROM. pre-

programmed
IC5-74LS245 octal bus transceiver
IC6- TMS5220 voice-synthesis pro­

cessor
IC7-VM71003 clock-vocabulary ROM
IC8-74LS14 hex inverting Schmitt trig-

ger
IC9-74LS139 dual 2/4 decoder
IC1D-74LS367 hex Tri-State bus driver
IC11-LM386 audio amplifier
IC12-7805 5-volt positive regulator
IC13-7905 5-volt negative regulator
D1 -D3-1 N4001
T1- 9 VAC, 600 mA, wall-plug trans­

former
S1-S3-SPST slide or toggle switch
S4-S6-SPST N.O. pushbutton switch

Miscellaneous: PC board. speaker, IC
sockets, heat sink for +5-volt regulator,
enclosure. wire, solder, etc.

The following are available from ELEX­
OR, PO Box 246, Morris Plains, NJ
07950: double-s ided plated -through
PC board , S12.50; IC4, S7.50; IC6 and
IC7, S25.00; kit of all parts (less enclo­
sure) S69.50. Please add S2.50 fo r post­
age and handling as well as applicab le
state and local sales tax(es).

Hand-wired breadboard construction
can also be used if a great deal of care is
taken. The layout should follow the PC­
board design . Use heavy wire for the

03
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ground and power lines, and make sure
the audio section is away from the other
Ie' s to elimin ate noise-pickup by the
amplifier.
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When asse mbling the board refer to the
parts-placement diagram (Fig. 7). Sock­
ets should be used for all IC' s. Install the
sockets, but do not insert the IC's (except
for the two reg ulators) until after the ini­
tial checko ut. When mounting the diodes
and capac itors , be sure to observe their
polarities. The two SIP (Single In-line
P ackage) resistor-networks, R 13 and
R 14 , must have their pin-I ends oriented
toward the top of the board as shown.
When soldering, use a low-power (about
25 watts) soldering iron and contact the
pads on the board for only a few seconds
at a time to avoid excessive heat buildup.
Excess ive heat will lift the pads and thus
ruin the board .

When you' ve finished, check the board
to make sure there are no solder bridges
between IC pins or adjacent trace s. The
completed board is shown in Fig. 8.

Final assembly
The assembled circuit board should be

housed in some type of an enclo sure . The
enclosure should be large enough to hold
the switches and speaker, as well . The
prototype was housed in a toy-clock case
(with the insides removed). The "alarm
bells" could be mounted on top of such a
case and could contain two pushbutton
switches (S6) connected in parallel to
activate time speaking.

The SPEAK T IME pushbutton switch
should be mounted in a visible and easi ly
accessible place like the top or front of the
case, since the switch will be used often.
If the alarm is also to be used frequentl y,
then the alarm ON -OFF switch should be
mounted in an easily accessible place.
The MODE and SET switche s should be
mounted on the rear of the box to keep
curiou s fingers from disturbin g the time
setting .

The speaker can be any type with an
impedance between four and eight ohms.
The quality of the speech output is highly
dependent on the speaker and its enclo­
sure. Some experimentation can be per­
formed to get the most natural sounding
voice . Best performance will be obtained
when using a speaker with good low­
frequency response. The speaker used in

the protot ype was 2% inches in diameter
and, in its plastic enclosure, produced
excellent sound.

After the PC board, speake r, and
switches are mounted in the enclosure ,
connect the switches, speaker, and trans­
former to the board. Double check all the
connections to make sure they go to the
right places.

Checkout
For this step, the entire clock should be

assembled exce pt for the IC's.
Before turning on the power double­

check to make sure all the components are
oriented correctly , and check the solder
pads again for cold joints and shorts. Also
make sure that the off-the-board wiring is
correct.

Next, turn on the power and check the
power supplies . Measure the +5- and
- 5-volt supplies to rnake sure they are
operating correctly.

Now tum off the power and (finally!)
insert the IC 's into their sockets. Make
sure they are oriented correctly. Pin I of
all the IC' s should face the top of the
board .

With all the IC' s in place , turn on the
power and listen for sounds coming from
the speaker. If everything is working, you
should hear a beep followed by the words,
" Power fail. Set the time." That is the
pow er-fail message and is spo ken
whenever power is first applied to the
clock . If you don 't hear anything, some­
thing is wrong. The first thing to do is turn
off power and re-check the board for cold
solder joints and shorts . Make sure that all
the IC 's are inserted correctly, all the
parts are the corre ct values, and that the
power supply is working.

Calibration
Calibration of the clock consists of

adjusting the clock frequency of the
TMS5 220 (it has a built-in oscillator)
with R7 . It should be 640 kHz (measured
at pin 3 of the Ie) for the speech to sound
natural. The adjustment is not very critic­
al, and can easily be made by listening to
the clock' s speech output.

Using the clock
Settin g the time is performed by using

the two SET T IME pushbutton switches .
One advances the hours, and the other the
minutes. When the SET HOURS switch is
depressed , the current hour is announced.
(For the SET MIN UT ES switch it's the cur­
rent minute .) As the switch is held down ,
the time will count up , with each incre­
ment being announced by the clock.
When the desired hour or minute is
reached simply release the switch and the
time will be set.

If the MI NUT E/H OUR SET switch is de­
pr es sed momentaril y , th e curre n t
MINUTE/HOUR is announced, but is not
incremented. At the same time , a counter
inside the microp rocessor is cleared to

TABLE 1

51 52 Function
Mode 0 Mode 1

OFF OFF Speak time
every minute

OFF ON Speak time on
the hour

ON OFF Speak time on
the quarter hour

ON ON Auto-speak
disabled

zero. That counter is used to count time in
seconds, and every time it reaches 60 the
time-count will increment by a minute.
Thus, momentarily depressing the SET

sw itch will synchro niz e time to the
second .

If the clock is just plugged in without
the time being set, every time the SPEAK

TIM E pushbutton is pressed, the clock will
say, "Set the time" as a reminder that the
time has not yet been set.

The position of the ALARM switch de­
termines' whether the time or the alarm is
to be set. If the switch is off, the time of
day will be set. If it' s on, the time the
alarm goes off will be set. The alarm is set
just like the time, except that the ALARM

sw itc h mu st be in the O N positi on .
Remember that whenever the switch is
on, the SET switches will set the alarm
time and not the time of day. The current
alarm setting can be heard by throwing
the ALARM ON /OFF switch from the OFF to
the ON position . Every time that' s done,
the clock will announce the alarm setting.

To use the alarm, first set the time you
want it to go off, as described above.
Then set the ALARM ON -OFF switch to the
ON position; that will enable the alarm
circuitry. When the alarm time-sett ing
time matches the time of day , you'll hear
the following : " Good morning. The time
is seven twenty-six AM . Time to get up."
The time announced is the actual time of
day, and the " good morning " changes to
"good afternoon" or " good evening,"
depend ing on the time of day.

After using the alarm several times I
found it much more effec tive and pleasant
than the conventional buzzer. If you are a
heavy sleeper and don't wake up to turn
off the alarm, it will repeat the alarm
message every minute until it is turned
off. Once the alarm is tripped, it can be
shut off either by pressing the SP EAK

switch, or by setting the alarm switch to
the OFF position.

Switches S I and S2 are used to select
the auto-speak mode of the clock . In that
mode the time will be announced auto­
matically at predetermined intervals. The
settings are shown in Table I .

If you choose not to use the auto-speak
mode, you can make the clock tell you the
time simply by pressing the TA LK button .
If the button is held down , the time will be
announced continuously. R-E
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Internal structure
Now that we know

basically what a 3080
is and what it can do ,
we can start to consid­
er its internal makeup .
U nlike so me oth e r
i n~e grate d circ uit s ,

can be altered simply by changing the
values of certain resistors . And, finally ,
the 3080 needs a bipolar power-supply.

What sets it apart from the common
op-amp, however, is the inclusion of an­
other pin that allows the user to change
the gain (or more properly , the transcon­
ductance) of the amplifier. That control
pin , pin 5, is a current-type input. The
more current, IA BC that flows into the pin ,
the greater the IC' s gain. In other words,
that input current varies the transconduct-

ance of the device . In
th e Januar y , 19 83
i s s u e of R adio­
El ectronics , in the
ser ie s o n a n a lo g­
circuit design , the op­
amp was mode led as a
vo l ta ge so urc e i n
series with an output
resistance . (See Fig .3
of that articl e. ) The
t r a n sc 0 nd uc t a n c e
amplifier, on the other
hand , is modeled as a
current source in para­
llel with an output re-
sistance . So, yet an­
other difference be­
tween an OTA and
other op-amps is that
an OT A fea tures a
current output. Speak­
ing ve ry ge nera lly ,
then , the 308 0 is a
c u r re n t -c o n t ro ll ed
amplifier. If you con­
s ider the inpu t for
IA BC (the contro l cur­
rent) to be a program­
ming input, then the
3080 is a programm­
able OTA.

What can such a de­
vice b e u se d f o r?
Th ere are co un tless
appl icatio n s , b ut
some of the more in­
tere st i ng o nes a re
vo l t age -c ont ro ll ed
ampli fie rs, voltage­
controlled osci llators,
sample and hold cir­
cuits, analog switch­
es, a trianglewave-to­
sinewave co nverter ,
and so on. Several of
those circuits will be
discussed later in this
article .

Often ignored by beginners,
operational transconductance
amplifiers are useful and
easy to work with. This
article will give you a good
start toward designing and
building your own projects
using these versatile devices.

THOMAS HENRY

How to Use
Transconductance

Operational
Amplifiers

IT SEEMS HARD TO BE LIEVE THAT T HE

fi rs t i n teg ra te d -c irc ui t opera tio na l
amplifiers (op-amps) were introduced
less than twent y yea rs ago. The extremely
low pr ice of Ie op-amps, and the almost
unlim ited nu mber of applica tions for
them, have serve d to make them one of
the mai nstay s of modern elec tronic­
circuit design . Indeed , it is difficult to flip
throug h the pages of any elec tronics
publication without seeing some refer­
ence to those useful IC' s.

Actua lly, the term
" o p- a mp" doesn 't
d e s crib e o ne
integrated-circuit , but
ra ther is a ge ne ric
term for a whole fami ­
ly of linear circuits .
T h e r e a r e c 0 m­
p e nsa te d a n d un­
co mpe nsa ted types ,
sing le -s upply types ,
curre nt-di fferencing
types , BiFET type s ,
and so on. But one
bre ed of o p - a m p ,
kn o wn as th e o p­
eratio na l tr anscon-
duct an ce a mpli fie r
(0 T A) h a s n ' t r e-
ceived the amount of
atte ntion tha t it de ­
serves. Th is arti cle
d et a il s b oth the
theoretical and prac­
tical as pec ts of the
OTA. By the time you
are done rea din g it ,
you should feel con­
fiden t enough to at­
tempt your ow n de­
sign with this interest­
ing type of IC .

One of the earlies t
OTA' s was the 3080 .
There are now several ,
others available and,
while they offer sever­
al in ter esting add i­
tional fea tures , they
esse ntia lly obey the
same rules and oper ­
ate just like their pred ­
ece ssor. Hen ce , de­
signing with the 3080
is emphasized in this
artic le , but kee p in
mind that switching
over to other OTA's is
easy .

Be fore co nsi de ri ng th e intern a l
makeup of the 3080, we should consider
in general term s ju st what it is , and what it
can do. In many respects , the 3080 is
much like a common op-amp . It has dif­
ferential inputs. The difference between
the voltages at those two inputs is multi­
plied by a certain ga in, and the result is
available at an output pin. Also , the gain



important; neither I I or 12 can be less than
zero or greater than 10 . At YIN = 0 , the
currents both equal 10 /2.

The curves are, of course, exponent ial,
but for input voltages of less than 10mY
or so, the relationship between II and 12,
and YIN, is more or less linear. Therefore ,
to keep distortion to an acceptable level in
linear applications, YINshould be held to
10 mY or less. Also, once the input volt­
age exceedes 100 mY, raising YINfarther
has no additional affec t. One of the tran­
sistors will be cut-off, while the other will
be saturated .

A simplified schematic of the 3080 is
s how n in Fig . 4 . T he tr a n si stor
differenti al-pair is quite apparent , as is
the absence of resistors. In their place ,
current mirrors are used . In a current mir­
ror , the output curre nt " mirrors" the in­
put curren t, hence the name . Current mir­
rors CM I and CM4 are current- sinking
types, while CM2 and CM3 are current­
sourcing types.

Current mirrors CM3 and CM4 mimic
the collector currents of the two transis­
tors of the differential pair . The sum of
those currents is thus presented to the
output. If the two currents are equal , in­
dicating equal potent ials at the inverting
and noninverting inputs, the currents bal­
ance and there is no current at the output.
If , however , CM3 sources more than
CM4 can sink, the surplus is made avail­
able at the output. Similarly , if CM4 is
sinking more than CM3 can provide , the
difference must be provided through the
output pin.

Figure 4 also shows a pinout of the
3080. The inverting and non-inverting in­
puts are at pins 2 and 3 respecti vely; those
are voltage inputs. Pin 6 is the current
output and may source or sink current
depending on the conditions described
above . Pin 5 is the input for the amplifier
control-current , IA B C • Finally, pin 7 is the
positive supply pin and pin 4 is the nega­
tive supply pin.

Some practical design-equations
Having described the internal structure

+mV

1011

-mV

f lO
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100 50 10 0 10 50 100

FIG. 3-THIS PLOT of emitter currents 11 and 12
shows that their sum is never greater than 10 , In
fact , the sum of 11 and 12 is a constant and is
equal to 10 .

Note the symmetry of those equations;
They mu st always sum to 10 . That
relationship is shown clearly in Fig . 3.
The asymptotes of that curve are quite

That revised equation is considerably
easier to work with.

Figure 2 shows a transi stor differential­
pair amplifier. The input of the amplifier
is at the base of Q I , while the base of Q2
is grounded. A control current is draw n
from the two tied emi tters, and it is that
control curre nt that is used to alter the
gain of the circuit. The output is taken
from the two collectors .

In examining the operation of thi s
amplifier, it is convenient to assume that
the beta of the transistors is large . In that
case , the emitter curre nts are appro x­
imately equal to the collector current.
Hence , 10 = II + 12. Using the transistor
equation we previously discussed, and
Ohm' s law, the equations for II and 12 can
be derived . They are:

Several phys ical constants appear in
that equation . The so -called emitter
saturation-current, I prime , depe nds on
the particular transistor used . Its value
will genera lly be between I and 0.01
picoam peres . Other constants that appear
inclu de KB, the Boltzmann constant , and
q, the charge of a single electron. The
equation can be considerably simplified
by lettin g YT = KBT/q, where T is the
temperature of the transistor in degrees
Kelvin. The value of YT is then about 26
mY at room temperature . Finally, the - I
term can be ignored if the transistor is
forwa rd biased . The rev ised equation is
then:

V1N0-- - - ---,...-+-1

where no specific knowledge of the in­
ternal circuitry is needed to use them , the
unusual nature of the 3080 makes such
know ledge very import ant.

The usual model used to demonstrate
the internal structure of the 3080 is the
differential-pair amplifier, although there
are a few differences between them. Let's
take a closer look at such an amplifier.

To understand the opera tion of the tran­
sistor differential-pair amplifier let' s first
look at the relationship of input voltage to
collector curre nt in a single transistor (see
Fig. I) . That relations hip is expo nential
and is given by the equation:

FIG. 1-THE OPERATION of the transistor
differ en tial -pair amp lif ier is based on the
relationsh ip of the input voltage to the co llector
curre nt

+V

- v

+V
(7) +V

+V

OUTPUT
(6)

I-t- - -o +INPUT
(3)

CM = CURRENT MIRROR -v -v
( ) = PIN NUM BER (4)

IABC o-----~
(5)

-INPUTO----f~

(2)

FIG. 4-SIMPLIFIED SCHEMATIC DIAGRAM of the 3080. The pin-out of the device is also shown here.

(/J
o
Z
o
a:
f­o
~ -v
wo FIG 2-A SIMPLE tran sistor di ff erential-pair
o amplifier. In analyzing it, it is conv enient to as-
<t: sume that the beta of the transistors is very
a: large.
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the desired output-current and then select
appropriate values for Rl and R2. Those
three values are'then used in the equation
to determine the value of R3. The circuit,
using the values shown, is setup to output
a maximum current of 0.5 rnA for a 15­
volt input. That current is fed to pin 5 of
the 3080 . Diode Dl is included to protect
the circuit from large negative input-

FIG. 6-FOR BEST RESULTS, this hlgh­
precision current source can be used with the
circuit shown in Fig. 5. Its output Is fed to pin 5 of
the 3080.

CONTAOLo-~~~
VOLTAGE
INPUT Al
((I.15V ) lOOK

I _ VIN (R1/R2)
ABC - R2[[R

01
2N3906

-= ICI
741

TO3080.
PIN5

where R21lR3 is the parallel combination
of R2 and R3.

In designing this circuit, you determine

R3 A2
39K lOOK

meets that requirement. At the maximum
control-voltage of + 15volts, Ohm's law
shows that R5 will conduct a current of
about 0.5 rnA. (Remember, pin 5 is at
- 14.4 volts).

A 741 op-amp , IC2 is configured as a
current-to-voltage converter and will pro­
vide a low-impedance output as well. To
calculate the value for R4, we apply the
general transconductance equation . We
know that IABCis a maximum of 0 .5 rnA,
and we know that the input voltage is 10
mY (thanks to the attenuator-Rl and
R3). Substituting those numbers into the
transconductance equation yields an out­
put current of 96}LA. Now using Ohm's
law, a value for R4 can be calculated . For
unity gain, divide I volt (the original peak
input-voltage) by 96}LA and the result is
lO.4K. Pick 10K as the nearest standard
value.

That YCA, while very simple, works
quite well . Perhaps its main fault is the
non-linear response of the control input
when the control voltage is small. A bet­
ter circuit can easily be realized with the
addition of a few parts . Such a circuit is '
shown in Fig. 6.

That circuit is actually a linear voltage­
to-current converter. It will produce a
current that is linearly dependent on the

. input voltage . In addition, since the tran­
sistor is within the feedback loop, a very
precise response is guaranteed whether
the control voltage is small or large. The
design equation is:

SIGNAL
OUTPUT

- 15V

R7
IMEGR2

IOO! !

CONTROL
R5 VOLT AGE

1;3906~""'
-= R6

t-- --JV<'I'r- --o@o< IOOK
OFFSET
TRIM

R4
10K

SIGNAL
INPUT

FIG. 5-THIS VOLTAGE-CONTROLLED AMPLI­
FIER uses just two IC's and a transistor. Though
simple, this clrcult works surprisingly well.

Some practical circuits
. Figur e 5 shows a common 3080

application, a voltage-controlled ampli­
fier, (YCA) . That circuit is common
nowadays, and shows up in everything
from noise-reduction units and corn­
puterized recording-studio mixing con­
soles to electronic music-synthesizers.
(See the May, 1983 Radio-Electronics
for a discussion of how YCA's are used in
such synthesizers .) We'll examine that
circuit first because it involves a very
straightforward application of the design
formulas and constraints we've dis­
cussed.

Suppose that our YCA is going to pro­
cess a signal with a peak amplitude of ± I
volt. As we've said, however, the 3080
works best when the input-level is limited
to 10 mY. Hence, resistors R1 and R3 are
used to drop the voltage to that level.
Since Rl is 100 ohms, a similar resistor,
R2 is placed at the'other input of the 3080.
In theory the 3080 should now be pro­
perly balanced, and there should be no
DC feedthrough. In pract ice, however,
offsets can still occur and when those are
modulated by the amplifier severe
"thumps" will result. Therefore, trim­
mer potentiometer R6 is added to the cir­
cuit so that any offsets can be nulled out.
To adjust that trimmer, modulate the con­
trol voltage input rapidly while watching
the output on an oscilloscope. Adjust R6
for minimum DC-feedthrough.

It was seen above that IABC, fed to pin
5, should be no greater than 0.5 rnA under
most circumstances. Resistor R5 and
transistor Q1 provide a linear current that

capacitors in their designs . Thus no addi­
tional compensation is needed.

Of course, there is much more to work­
ing with the 3080, but that can be picked
up with experience . For now, the rules
we've presented are all that you need to
begin designing . Let's see how to use
them in practice.

of the 3080 we can derive some practical
design-equations . The most important is
the so-called general transconductance
equation that relates the output current to
the input voltage and control current. It is:
lOUT = 19.2IABCYIN, where lOUT and
IABC are measured in milliamps and YIN
is measured in volts .

Eventually , we will want to convert
lOUT to a voltage, so that the unit will
operate as a voltage amplifier, but for the
moment, note that if YIN is some fixed
input-signal, we can vary the output am­
plitude simply by modulating the control
current IABC'

Before the foregoing equation can be
put to good use, some practical limits
must be specified. In general IABCshould
always lie between 0.5 }LA and 0.5 rnA
for best results . While it is possible to
increase that upper limit somewhat, it is
best not to do so since the 3080 can go into
thermal runaway.

The inputs at pins 2 and 3 also have
certain limitations that must be respected
for good results . As we previously saw,
the relationship between the input voltage
and the output current is exponential and
once the input reaches 100 mY any further
increase will have no affect on the output
current. Obviously, then, the input must
be limited to less than 100 mY (or 200­
mY peak-to-peak) for any sort of normal
amplifier-response . But for true linear­
response, the input voltage must be lim­
ited even more-a maximum value of 10
mY (20-mY peak-to-peak) is usually
best. There is a trade-off here too, howev­
er, as the lower the input voltage, the
lower the signal-to-noise ratio . Thus,
keeping the inputs at the high end of the
linear range-as close to 10mY as
possible-is desirable.

Let's now consider the supply voltage.
The 3080 will work well with any power
supply between ± 2 volts and ± 18 volts .
Those high and low limits are extremes;
best results are obtained with voltages
that are somewhat between those. In
many modem designs, a bipolar 15-volt
supply is used, and that seems about
right.

Before we move on, let's consider two
other points . First of all, pin 5, the
control-current input, is usually at a
potential that is about one diode drop
above the negative supply-voltage. Thus,
if a bipolar 15-volt supply is used , the
potential at pin 5 is - 14.4 volts. When
calculating resistor values for that input ,
be sure to take the negative potential into
account.

Secondly, even though the 3080 is an
uncompensated-type op-amp, compensa­
tion is not usually needed since most ap­
plications use an open-loop design . Com­
pensation is only needed when negative
feedback is introduced . And simplifying
things still farther, the two most common
negative-feedback applications for the
3080, the voltage-controlled lowpass fil­
ter and the sample-and-hold, already use
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FIG. 7-A FOUR-QUADRANT MULTIPLIER. This
circu it could be used in a music synthesizer to
create chime and gong effects.

Triangle wave-to -sinewave converter
When we looked at the differenti al

pair , we said that the input signal must
always be at or below 10 mV for lowest
distortion . A circuit that deliberately vio­
lates that rule is shown in Fig. 8.

In that circuit, which is a triangulwa ve­
to-sinewave converter , a triangular wave
with a value of lO-volts peak-to-p eak is
applied to the input at R4 . Resistors R4
and R I drop the voltage to about I60-m V
peak-t o-peak , which is applied to the
3080. Resistor R5 is used to trim the
symmetry, which reduces the even-ord er
harmonic s. Resistors R7 and R3 form the
current source for the 3080, and adjusting
R3 has the effect of round ing or flattenin g
the output ; the result is that the odd har­
monics are reduced. By adjus ting R5 and
R3, a very close approximation of a sine­
wave can be obtained . The total harmonic
distortion of the circuit will typically
range from 2% to 4%. Resistor R6 is used
to adjust the output offset.

The output of this circu it will be a sine­
wave with the same amplitude as the input
triangular wave . An important thing to
note about the circuit is that it is non­
reacti ve-it uses no capacitors or in­
ductors. Thus it will work over a wide
range of frequencies.

As this article has shown , the 3080
operational transconductance amplifi er is
not only versatile, but quite easy to work
with . The equations we' ve presented, and
Ohm 's law , are really all it takes to get
circuits using that device up and running.
Obviously there are many refinements
that can be made--correcting for tem­
perature effects, for instance-but they
can be tackled later on when you 've had
more experience with the device. R-E
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only very-low-impedance input sources
can be used . That is easy enough to cor­
rect , though, by buffering the two inputs .
Additionally, the driving sources must be
DC coupled. If those limitations are re­
spected, however, the circuit performs
very well and is far cheaper to build than
any equiva lent.

+15V

TRIANGLE.
WAVE
INPUT
(10VP-P) Rl

lK

FIG. 8-IF A TRIANGLEWAVE Is fed to the input
of this circuit, the output will be a sinewave of
the same amplitude. The tot al harmonic disto r­
tion will range from 2% to 4%.

pecially usefu l is in audio applications .
That's becau se it produces sounds that are
quite similar to those produced by a ring
modulator. For exampl e , if two sine­
waves are multiplied by the device, the
output will be a complex signal composed
of the sum and difference frequencies of
the two . Such a signal can be used in
electronic music-synthesis to create gong
and chime effects.

Refer to Fig . 7 now . The two inputs are
labeled "X" and " Y" and are set up to
accept bipolar 5-volt signals (i.e . , 10­
volts peak-to-peak). Resistors R8 and R2
form an attenu ator and drop the X-input
signal to the desired lOomV level. Resis­
tors R4 and R6 are in series with the Y
input. To balance the multiplier you apply
a signal to the X input, ground the Y input
(0 volts) , and then adjust R9 for mini­
mum fee dthro ugh. Th en, reverse the
procedure-apply a signa l to the Y input,
ground the X input, and adjust R4 for
minimum feedthrough .

The output is converted to a voltage by
lC2, a 74 1 op-amp. For more demanding
applications, that IC should changed to a
BiFET-type op-amp, such as the LF35 1.
Note that this stage not only buffers, but
also scales the output suitably-since the
circuit is set up to accept bipolar 5V sig­
nals the output is scaled so that it equals
- VxVy /5 . That puts the output in the
same range as the inputs.

One drawb ack of this circuit is that

OUTPUT
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voltages.
The VCA just described is actually a

two-qu adrant multiplier. It is a multiplier
in the sense that the input signal is multi­
plied by a certain gain; that gain is de­
termined by the control-voltage input.
And it has two-quadrant operation be­
cause the signal is allowed to be bipolar;
the control voltage , though , can only be
positive . For that reason, the graph of the
product of the two inputs, which is the
output of the circuit , can lie only in one or
the other of two quadrants of the four­
quadra nt Carte sian plane so famili ar to
most of us from elementary algebra . A
four-q uadrant multiplier, on the other
hand , allows both the control voltage and
the signal to be bipo lar. Thus the output of
that circuit can fall in any of the four
quadrants .

Four-quadrant multiplier
Perhaps one of the most interesting cir­

cuits to come along in quite a while is a
four-quadra nt multiplier that uses a single
3080 and a 741 op-amp , Figure 7 shows
such a circ uit; its simp licity is quite strik­
ing. Before describing the circuit in de­
tail , a few things should said about four­
quadrant multiplier applications . As
mentioned above, either input of the

amplifier will accept bipolar signals . The
product of those two signal s (divided by a
suitable scaling factor ) is available at the
output. But , most important , the polarit y
of the output will be correct. For ex­
ample , if two negative ~gnals are multi­
plied , the output will be positive . That , of
course, makes such a circuit quite in­
teresting for, among other things, analog­
computer applications . (Actuall y the cir­
cuit given here . is inverting; that means
that the output will be the opposite of the
true product. That can easily be cor­
rected, if needed, by adding an additional
inverting -stage) .

Another place that the circuit is es-
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- " rCars
FRED L. YOUNG, SA. and FRED. L. YOUNG, JR. Dashboard
Keep an eye on the condition ofyour car's electrical system with this 3-digit digital voltmeter. Even
if you're just a beginner in electronics, you can easily assemble it.

MOST CA RS THESE DAYS DON ' T HA VE

gauges or meters on their dashboards­
they have " idiot lights" instead. They're
great for telling you when something has
gone wrong, but they do very little to
warn you when something is about to go
wrong . What' s more, even if you are one
of the lucky ones and your car does have
gauges, their accuracy is not the best. A
device with a digital readout would be
much more satisfactory in many cases and
easier to read as well .

The digital voltme ter described here
can be installed in your car (or boat, or
truck) to give you constant and accurate
(to a tenth of a volt) information about the
state of your battery . It is equally useful in
electrically powered vehicles like golf
carts and elec tric service- trucks (fork­
lifts, baggage carts, etc.). While most of
the latter do have meters, this voltmeter
will prove to be more accurate.

The meter is very simple to build-it
has only three Ie's, three capacitors, five
resis tors , three transistors (and, of
course, three LED's}-and for that rea­
son makes an exce llent project for the
electronics novice who wants to "get his
feet wet. " Because it may be your first
project, we'll go into the details of con­
struction a little more deeply than we
usually do in Radio-Electronics.

How it works
Figure I is a schematic of the entire

voltmeter. The LM 340T-5 regulator,
ICI, has an output offive volts, which is
ideal for the other two Ie's in the circu it
and for the LED displays. The input to the
regulator is protected by diodes DI and
D2 , and by a 47 J-LF capacitor , C I. Those
components minimi ze positive- or
negative-going voltage spikes that may
be caused by switching inductive devices
like the windshield wipers, air condition­
ing, electric windows , etc., on or off . A
10 J-LF capaci tor, C2 , at ICI ' s output
damps any noise or transients that may
appear on the five-vo lt output line and
makes the regulator a very stable voltage
source, which is critical for accurate read­
ings .

The heart of the voltmeter circuit is
IC2, a CA3 162E dual-slope, dual-speed,
N D (Analog-to-Digital) converter that
reads the battery voltage and converts it
into a BCD (Binary-Coded Decimal) dig­
ital number. That number appears at pins
2, 1,1 5, and 16 of the IC and is fed to pins
7 , 1, 2, and 6, respectively, of IC3, a
CA3 16 1E BCD 7- segment decoder/
dr iver that dri ves the three FND507
seven-segment LED numeric displays
(DISPI-DISP3) .

The CA3 161E deserves a little further

attention. It performs several functions
that , in the past, would have required the
circuit to contain a number of additional
components . For one thing, it limits the
current that is drawn by the displays.
Without current-l imiting , the LED' s
would tend to overheat and burn out and,
in the past , current-limiting resisto rs
would have been required to prevent that
from happening; the CA3161E eliminates
the need for them. That IC also allows the
displays to be multiplexed; that means
that only one LED is on at a time­
although they're switched on and off so
rapidly through driver transistors QI--Q3
th at th e y a ll seem to be o n si m­
ultaneously. Multip lexing the displays
saves a lot of power, and the total current
needed to operate the voltmeter is 160 rnA
or less.

Th e maximum voltage di fferential
allowed between the input pins on IC2­
pins 10 and II - is 999 mV. Therefore ,
resistors RI and R2, whose values have
the ratio 100: I , are used to form an
attenuation network with a factor of 100 .
If 13.8 volts are applied to the attenuator
network, the voltage difference between
the pin 10 (which is grounded) and that at
pin I I (the input pin) will be, according to
Ohm 's law, 136.6 mY. What we want it
to be, though, is 138.0 mY. That differ-
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FIG. 1-NOTE THE POINTS MARKED "OPTION" at pins 6 and 7 of IC2; they allow the sampling rate of
the converter AID to be changed. See the text for details.
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blobs.
A final word about soldering: keep the

tip of the iron clean. A clean tip is a
requirement for precision soldering. As
your work progresses, solder will usually
accumulate on the tip of the iron and it is
important that you start soldering with a
clean tip , and that you stop the buildup of
solder on the tip before it gets started . A
damp (not sopping wet) sponge makes a
good tip cleaner. Place it out of the way
on a plate where you can lightly wipe the
tip against it frequently. Wipe the tip
whenever you are about to put the iron
down after using the it, or at intervals if
you are soldering something like a series
of IC pins. And, of course, wipe the tip
well at the end of your work session.

Many components-like IC' s, LED's,
diodes, transistors, and tantalum or alu­
minum electrolytic capacitors-are pola­
rized. That means that they will work
properly only if they are installed in the
circuit so that the correct pins or leads go
to the appropriate points.

The polarities of diodes and capacitors
are clearly indicated in schematics and
parts-placement diagrams. On diodes,
the cathode end is indicated a band; on
capacitors , the positive lead may be
marked with a dot on the body of the
capacitor, or in another fashion. The Sep­
tember 1982 and November 1982 issues
of Radio-Electronics contained a lot of
valuable information on the various types
of electronic components; you might
want to take a look at them.

Integrated circuits like the ones used in
the voltmeter come in DIP (Dual In-line
Pin) packages. The pin-I end of the IC
may be marked with a notch, a dot (usual­
ly placed next to pin I) , or both. Many IC
sockets-which you should use, by the
way, in case you have to remove an IC for
some reason-also have their pin-I ends
marked, even though the sockets them­
selves are not polarized . Those markings
help you to remember which way the IC is
to be installed.

Finally, a word of caution about IC' s.
Many of them-including the CA3l61E

Ill( 3·15/16 INCHES .\

FIG.2-FOIL PATTERN FOR ETCHINGthe voltmeter PC-board. A ready-to-use board is available from
the supplier indicated In the Parts List.

that ' s the case (or even as a preventative
measure) use a clean dry scouring pad to
wipe the copper side of the board gently
and bring it to a relatively high polish. Do
not try to clean it up using a buffing
wheel! Then wipe it off with a soft cloth.
It should then be as solderable as a board
that' s just been produced .
- The choice of a soldering iron is very
important. It should be low power­
about 27 watts-and should be used spar­
ingly. Keep it in contact with the points to
be soldered only long enough to do the
job; if you apply too much heat to a PC
board the foil is apt to separate from the
board . Use as fine a tip as you can get­
that not only keeps heat-buildup down,
but lessens the possibility of your creating
solder blobs and bridges between adja­
cent foil points that were meant to be
isolated . A fine (thin) rosin-core solder
will also help keep your work neat. Use
only as much solder as is needed to
"wet" the connection; don't make big

ence is compensated for by the GA IN AD ­

JUST potentiometer , R5.
The ZERO ADJUST potentiometer , R4 , is

used- together with a 0.33 J.LF capacitor,
C3- to ge nerate the correct interna l
ramp-voltage (needed for the dual-slope
N O conversion process) for IC2. We' ll
disc uss t h e a dj us tme nt of bo th
potentiometers later.

Finally, there are two different conver­
sion rates (the rate at which the AID con­
verter samples the analog input and
changes it to digital form) available from
IC2. Tying its pin 6 to five volts will
produce a conversion rate of96 (samples)
per second . That speed , though , will
cause the last digit of the display to be­
come a blur , so we use the other conver­
sion rate-four samples-per-second-by

_ tying pin 6 to ground. The point at which
-- the choice of conversion rates is made is

marked " OPTION" in the schematic.

Construction tips
The voltmeter is so easy to build that

the process really needs little description.
Instead, we' ll assume that this is the first
circuit you've ever put together, and give
you lots of helpful information. Even if
you're an experienced constructor , you
may find something of interest here, so
don' t skip this section!

While an etched and drilled circuit
board is available from the source in­
dicated in the Parts List, you may decide
to go all the way and make your own (the
foil pattern is reproduced in Fig. 2). Tech­
niques for making your own PC boards
were discussed in detail in the December
1982-February 1983 issues of Radio­
Electronics. If the board 's foil traces are
naked copper, there is the possibility that
some oxidation may have taken place if
the board was not used immediately , and
the copper may be difficult to solder to. If
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and CA3l62E-can be damaged by static
electricity. Do not wear clothing made of
synthetic fibers when working with such
devices (although, once they 've been in­
stalled on the PC board, they're relativel y
safe from harm and you can pretty much
wear what you like) . If static electri city is
a problem for you, handle the IC' s under
humid conditi ons. A good solution to the
problem is to steam up your bathroom by
running the hot water in the shower for a
few minutes and then installing the IC' s in
their sockets in that room while the air is
still damp. That trick is especially useful
in winter.

TO
BATTERY
(SEE TEXT) -

FIG.3-NOTE THE RIDGESAT THE TOPS of the display LED's. The devices must be installed with the
ridges In that position.

Construction
A red plastic.filter will make the dis­

plays of the voltmeter easier to read under
difficult lighting conditions. Use a piece
of plastic Ys-inch thick and a little larger
than the PC board. Drill a hole in each
comer of the PC board , and drill matching
holes in the plastic . To avoid cracking the
fragile materi al, drill small pilot-holes
first, and then carefully enlarge them. Be
careful not to scratch the plastic. Then set
the plastic aside temporarily and , with the
advice just given in mind , proceed to
" stuff" the PC board.

Use Fig . 3, the parts -placement dia­
gram, to guide you . Install the IC sockets
first, and then the resistors, diodes, and
capacitors. Don't forget the " OPTION"
jumper, which can be a piece of leftover
resistor lead . Save the larger parts , like
the potentiometers, for last. The 47 /-LF
capacitor , CI , can be mounted on the foil
side of the board if you wish to conserve
height between the plastic filter and the
voltmeter board .

When you install the LED's, which can
be soldered directly to the board , be cer­
tain that you mount them with the side
with the ridges at the top (if you look
closely, you'll be able to see the decimal
point of the display at the lower right) .
Solder only two pins, at opposite comers

of each device , first. That will allow you
to reposition the display s easily if you
find that they 're in at an angle .

The five-volt regulator, ICI , should be
mounted on the foil side of the board as
shown in Fig . 4 . Bend the leads carefully
as shown so they arch back wards. The
reason for installing the regulator on the
back of the board is , again , to conserve
height.

Connect about three feet each of red
and black 22-gauge wire to the " IGNI­
TION" and " GROUND" pads of the
board , respectively . That will prevent
confusion later on in connecting the volt ­
meter to the vehicle .

Finally, do not install ICI and IC2 in
their sockets until you have carefully in­
spe cted the board for po or so lde r­
connections , so lder bridges , proper
component-ori entation , and anythi ng
else that you might conc eivabl y have
done wrong (anyone-even you-can
make a mistake). Then verify that the
supply voltages to the IC sockets are cor­
rect. If you temporarily connect the red
and black wires to a 12-volt-DC source,
you should measure five volts at pin 14of
the socket for IC2 and at pin 16 of the
socket forIC3 . Pins 7 and 8, respecti vely,

PARTS LIST

All resistors 5%, % watt unless
otherwise indicated

R1-100,OOO ohms
R2- 1000 ohms
R3-100 ohms
R4-50,000 ohms, trimmer potenti­

ometer
R5-10,OOO ohms, trimmer potenti­

ometer
Capacitors
C1-47 flF , 25 volts, electrolytic

(axial leads)
C2, C4-10 flF , 16 volts, tantalum or

electrolytic (axial leads)
C3-0.33 flF, 35 volts, tantalum
Semiconductors
IC1-LM340T-5 (7805) five-volt reg­

ulator, tab type
IC2-CA3162E dual-speed, dual­

slope AID converter
IC3-CA3161E BCD 7-segment

LED decoder/driver
Q1-Q3-2N2907 or similar PNP

transistor
DISP1 -DISP3-FND507 or FND51 0

7-segment LED
01 , 02-1 N4002
Miscellaneous: PC board, IC sock­

ets,wire,red plastic filter,mounting
hardware, etc.

The following are available from
Digital World , PO Box 5508, Au­
gusta, GA 30906: PC board only,
$7.50; PC board with schematic,
$8.50; CA3161 E and CA3162E,
$12.00; PCboard with all three IC's
and with IC sockets, $20.00; kit of
all parts (no filter, chassis or sol­
der) $30.00. The prices of the first
two items only include postage
and handling costs within the con­
tinental U.S. and Canada. For all
other items add $2.00 within the
continental U.S.; $3.00 all other
U.S., APO, and FPO. Canadians
please use $U.S. postal money
order. Other countries write for
prices and shipping costs. Please
allow 4-6 weeks for delivery.
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FIG. 4-THE FIVE-VOLT regUlator is mounted on the bottom of the PC board, exactly as shown .
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FIG. 5--THIS IS WHAT the completed voltmeter should look like prior to installation.

below II volts (such as when cranking the
starter) indicate trouble!

A possible problem
It is pos sibl e tha t th e d isplay ­

multiplexing circuit will interfere with
the operation of an AM radio (especially
if the meter and the radio are connected to
the same point) by generating some radio­
frequency interference that will cause the
radio to "whine."

Some radios are more sensitive to that
problem than others. There are several
solutions to that problem, should it occur.

First, try using a "tie in" point other
than the one used by the radio. Just
remember that it should be active only
when the ignition switch is on.
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of those sockets should be at ground
potential; you should measure no voltage
there.

If your voltage readings are correct,
you can disconnect the board from its
temporary power supply and install the
two remainin g IC' s. If your measure­
ment s differed from those indicated,
recheck the board carefully for errors .
The completed board should look similar
to the one shown in Fig. 5, assuming, of
course, that you used the same types of
capacitors and other parts.

Calibration
Connect a known, accurate, voltage

source to the red and black input wires of
the voltmeter. If you already have an
accurate meter, connect it in parallel with
the one you're calibrating to act as a dou­
ble check. The calibration voltage should
be between 10 and 16 volts; 13.8 volts is
recommended. Do not attempt to use a
source of less than 10 volts, for it may
result in inaccuracies.

To set the ZERO A D JU ST trim mer
potentiometer , R4, temporarily ground
pins 10 and I I of IC2 to the ground foil of
the PC board. Then, very carefully adjust
the pot until the display reads "00.0."
(You'll need a very fine screwdriver­
and some patience-for this .) You can
then unground the two IC pins.

Adj ust the GA IN ADJ UST tr immer
potentiometer, R5, until the display in­
dicates the exact value of the calibration
voltage being applied. That' s all there is
to it.

Troubleshooting
If the voltmeter did not light up for the

calibration procedure, first make sure that
potentiometer R4 is centered . If there is
still no response, double check your work
once again for solder bridges, unsoldered
connections , components installed in­
correctly, etc . Carefully remove the IC' s
from their sockets and make sure that
none of their pins were bent under.

If the displays are dim, check the emit­
ter and collector leads of transistors
QI-Q3; you might have mistakenly in­
serted the transistors backwards.

If a digit seems to be trying to display
two numbers at the same time , its driver
transistor may be defective. .

If, after you've installed the meter , it
doesn ' t work, make certain that the red
and black wires are properly connected to
the " tie in" point and to ground, respec­
tively.

Installation
The first step in installing the meter is

to mount the plastic filter in front of it.
That can be done using %-inch spacers , or
by making spacers using I Yz-inch bolts
and nuts. If you use the latter method,
insert a bolt through the plastic and put a
nut on the reverse side. Then put a second
nut on the bolt, allowing %-inch of space
between it and the first nut. Do that at all
four corners of the plastic. Next, insert
the bolts through the holes drilled in the
PC board, and secure them with four
more nuts. Securing the plastic at all four
corners gives the asse mbly greater
strength and minimizes the potential for
the plastic' s cracking from vibration.

The vol tmeter does not require a
spec ial cab inet or chass is. It can be
mounted in a recess in the dashboard of
the vehicle and the edges of the mounting
hole covered with a frame, or bezel. For a
touch of class, the displ ays can be
mounted on a separate board (a duplicate
of the voltmeter board will do quite nice­
ly) and "remoted" from the meter itself.
In that case you' ll need a 14-conductor
ribbon cable to connect the two boards.

The black wire should be securely con­
nected to the vehicle' s chassis ground.
The red wire should go to a point in the
vehicle' s electrical system that is active
only when the ignition switch is turned
on; a good place for that connection is at
the same fuse terminal to which the radio
is connected.

Now that your voltmeter is installed
and working, what voltages should you
expect to read? You're probably thinking
that the answer is 12 volts . . Wro ng!
Actually, it should be about 12.6 volts .
When you' re driving, and the battery is
being charged, expect to read about 13.8
volts. Any readings above 17 volts or

Rl ~
lOOK 11

INPUT
00.0 TO99.9V R2 + C4 IC2

1 lK ' ' 10/16V
CA3162E

10

"=' -
FIG.6-USING RESISTORR1as the Inputallows
you to measure up to 99.9 volts. See the text for
precautions.

You can also try moving the meter
away from the radio (or vice versa).

Finally, you can try shielding the volt­
meter circuit in a metal box. That is usual­
ly very effect ive.

If you decided to " remote" the display
from the rest of the meter circuit, wrap the .
connecting ribbon cable in aluminum
foil , and connect the foil to ground. That
is almost a " must" in applications where
the two units will be separate.

Use with higher voltages
The voltmeter can be used to measure

voltages up to 99 .9 volts provided that
two conditions are met .

First , the supply voltage to the board
must be between 8 and 16 volts. Any
lower, and the regulator will not function
properly; any higher and it will quickly
self-destruct.

Second, the end of the lOOK resistor
(R I) connected to D2 should be dis­
connected from that diode, and the volt­
age being measured applied to the circuit
through that resistor. This is shown in
Fig. 6.

A last word of advice: Even though
your new meter will almost certainly be
more accurate than the old indicator you
were using, don't get rid of the old one!
Keep it in place to monitor the function­
ing of the meter you built, and to act as a
backup just in case something should go
wrong.

If you follow the instructions given
here , you will not only have learned
so me t h i ng a bo u t e lectro nic s
constructio n-techniques, but you will
also have built yourself a very useful
measurement instrument. R-E
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Using LORAN-C
:for TiD1.e and

THE LORAN NAVIGATION SYSTEM OP­

erates on two different frequencies, each
with a different set of characteristics.
Each fre que ncy has its ow n Lor an
design ati on-Loran-A and Loran- C .
Although Loran-C 's primary purpose is
for long-d istance navigation , it has an­
other important use . Because Loran sta­
tions have to maintain a high level of
precision they can- if used properly­
serve as extremely accurate frequency
standards . In this article we'll be discuss­
ing how we can use Loran-C signals for
such applications as calibrating a fre­
quency standard or a frequency-counter
timebase .

Before we get into the details of the
Loran-C system, let' s take a brief look at
how Loran-C signals can be used for
calibration purposes . The Loran-C sig­
nals are observed on an oscilloscope that
is externa lly triggered by a special pulse
generator. (The pulse generator is quite
simple, and we will provide construction
details for it shortly.). The pulse gener­
ator is driven by the frequency standard
yo u wis h to calibrate . (De ta ils fo r
calibrating a I-MHz frequency standard
will be give n, but oth er frequency­
standards can also be calibrated using this
technique.) The stability of the frequency
standard can be obtained by determining
the time it takes the display of the Loran­
C signal to drift a given distance across
the screen. Using this techniqu e you can
calibrate a I-MHz oscillator to better than
0.001 Hz.

Frequency
Calibration
Here 's a look at the Loren-C navigation system-what it is
and how it works. We will also discover how Loren-C signals
can be used as frequency standards for calibrating
oscillators.

R.W. BURHANS

The Loran-C navigation system
Loran-C signals are broadcast on a fre­

quency of 100 kHz with a 20-kHz band­
width (from 90 to 110 kHz). Because of
their low frequency, Loran-C signals tend
to be grou nd waves-they follow the
earth' s curvature . The signals are usually
very stable because they are not affected
by the ionosphere. But how are they used
for navigation?

Loran signals are sent from a chain
(usually three to five) of stations. One
station in each chain is the master and the
others are slaves . The master station
transmits groups of pulses that are re­
ceived by the slave stations. Each slave
station transmits similar groups of pulses,
and adds a fixed time-delay between the
groups of pulses transmitted by the master
and its own pulse groups. A Loran-C re­
ceiver receives both pulse groups and

calculate s the time difference between
them . It is that time difference that is used
to establish a line of position that is used
for navigation.

If (at the rece iving end) the time differ­
ence between the received signals were to
equal the original delay added by the
slave station, the receiver would be some­
where along a straight line equidistant
fro m both the slave and the master
transmitters . If the time difference were
to deviate from that fixed time-delay, the

receiver would be somewhere along a
particular hyperbola. (A hyperbola is a
curve where the difference of the dis­
tances from any point on the curve to two
fixed points is a constant.)

As shown in Fig. I. , a second pair of
transmitters (the same master but a differ­
ent slave) can be used to construct a
second hyperbola. The intersection of the
two hyperbolas is the receiving point. To
be useful for navigation, at least three
Loran stations in a chain must be re-
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FIG. 1-AT LEAST THREE Loran stations must be received to be useful for navigation. Each master­
slave pair is used to establish a particular hyperbola of constant time-differences. The Intersection of
the hyperbolas gives the receiver location.

search mode , and to reject multi-hop sky
waves.

FIG. 3-IDEAL SHAPE of a 100-kHz Loran-C
transmitted pulse. Note how the trailing edge is
attenuated so that the trailing sky waves will not
interfere with the next pulse.
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Sky waves
One problem encountered when using

Loran-C is that the ground waves are
often contaminated by sk y wa ve s .
(Remember-one of the reasons that
Loran can be used for great accuracy is
due to the stability of ground waves.) So
that the signal at the receiver will not be
contaminated by the arrival of sky waves,
a signal with a fast risetime is used. That
allows the pulse to build up to its max­
imum value at the receiver before the sky
waves arrive. Also, the tail of one pulse
should be low in amplitude when com­
pared to the beginning of the next one so
that the trailing sky waves will not con­
taminate the beginning of the next pulse.
The limiting constraint on a signal's rise­
time is its bandwidth. (For example, a
squarewave has a very fast risetime, but
its bandwidth would be too large to be
used by the Loran system.)

The pulse shape shown in Fig. 3 is used
to reduce the problem of one pulse affect­
ing the beginning of the next-the tails of
the pulses are greatly attenuated (and the
20-kHz bandwidth constraint is still met.)
The third cycle of the pulse (that's the one
which is tracked by the receiver) will not
be contaminated by sky-wave (or re­
flected) signals.

Because the transmitted signals have a
relati vely wide (20 -kHz) bandwidth,
ordinary communications receivers can­
not do a good job of detecting Loran-C
pulses, although some receivers with a
12-kHz bandwidth can do a reasonable
job for long-term frequency calibration
(where the local clock is kept running 24
hours a day) .

As we mentioned previously, a Loran­
C receiver is designed to detect a point on
the signal (the third cycle) before the
stronger sky waves have a chance to con­
taminate the envelope. That task is not
easy to perform and there is still argument
over the best way to detect the earlier,
weak ground wave at long range when it
has been contaminated with sky waves
(which often have a peak level 20 dB
greater than the ground wave) . Because

The Loran-C signal
Before we can understand how a

Loran-C signal is used by the receivers,
and how we can use it for frequency
calibration, we have to look at its charac­
teristics . A Loran-C signal consists of
pulses. An ideal pulse is shown in Fig . 3.
Each Loran-C tran smitter transmits a
series of 8-pulse groups with the pulses
spaced I milli second apart. An extra
(ninth) pulse (sent two milliseconds after
the 8-pulse sequence) is used to identify
the master station . (The master station is
the beginning of the chain's sequence.)
The sequence is repeated at a certain GRI
(Group Repetition Interval) that identifies
the chain. Figure 4 shows the relative
amplitudes of the pulse envelopes as re­
ceived from one Loran-C chain (North­
east US: the repetition period is 99,600
f-ts) . Eac h ver tica l line in the figure
represents one pulse . Note that the rela­
tive amplitudes as well as the time sepa­
rations between the groups will vary de­
pending on the receiver location. (Of
course if that weren't true, Loran would
not be very useful for navigation .)

An additional characteristic that we
should point out, although it is not shown
in Fig. 4, is that the Loran signals are
phase coded . That allows Loran receivers
to automatically identify master and
secondary stations; to have an automatic

LINES OFCO NSTANT
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OISTANCE TOM ANOS2
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Loran-C receivers
The sophistication of modem Loran-C

receivers is now very high- some will
direct ly comp ute your latitude , longi­
tude , range , and bearing. The cost of
those receivers is also high , typically
$5000 for marine systems and $10,000
for airborne receivers. The navigational
precision that can be obtained varies with
the chain's geometry and distance, but it
can be as good as ± 50 feet when differ­
ential and propagation corrections are
taken into account.

A comp lete Loran -C navigation re­
ceiver usually consists of the main com­
pone nts shown in Fig . 2: an active­
antenna coupler , an RF sensor, a senor
processor, a navigation processor, and
finally a data-display device. The last
three are microprocessor controlled .

cei ve d . H o w e v e r , for t im e- an d
frequency-calibration app lications­
which is what we are interested in--only
one Loran station needs to be received .

One source of more detailed informa­
tion on the Loran-C navigation system, is
the Loran-C Handbook . For information
on its price and availability, write the
Superintendent of Documents , U .S .
Government Printing Office, Washing­
ton D.C. 20402. The book' s stock num­
ber is 050-012-00171-5.
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a: FIG. 2-BLOCK DIAGRAM of a Loran-C navigation receiver.
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FIG. 4-RELATIVE ENVELOPE AMPLITUDES of a Loran-C chain as received In the midwestern US.
Note the "extra" pulse ~hat identifies the master.
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FIG. 6-A FILTER DELAYS both the Loran-C
sky-wave and ground-wave signals, resulting in
an zero crossing at about the fifth cycle.

(-60
dB)

occurs at a later time), but coincidentally,
the strong sky-wave signal is also de­
layed , Unfortunately, however, the
ground wave's third cycle (which we
want to detect) is at - 60 dB. Fortunately,
though, even at the 50-/.Ls point the de­
sired pulse is some 30 dB greater than the
sky-wave contamination.

A - 30-dB contamination of the track­
ing point at 50 /.LS would result ina small
error in the data . The data will contain .
additional error because the results are not
as precise 'when the fifth cycle (50-/.Ls
point) is tracked instead ofthe third cycle .
However, as long as the sky-wave con­
tamination is low enough, and the same
point is tracked for all signals, then the
error can be kept down to perhaps 0.1 /.LS,
even for a weak signal.

The effect of filtering and AGC in con­
ventional communications' receivers de­
stroys most of the information in the
Loran-C signal. However with a receiver
such as the Yaesu FRG7700 in the WIDE­

BAND AM (12-kHz) mode, it is just possi­
ble to track the fifth cycle (which will be
about the start of the pulse envelope as
observed at the receiver's line-level out­
put terminal). Noise blankers in com­
munications receivers also destroy the
pulse information because they are in­
herently timed to blank a pulse of the
Loran-C shape and duration.

The envelope detector and simple GRI '
generator that we will discuss next are
useful for experimental observations but
are not well suited to precision
navigation-receiver applications. The
minimal equipment required for Loran-C
observation is: a triggered-sweep oscillo­
scope, a frequency standard, a GRI
generator (we'll discuss one), and a rea­
sonably wideband AM receiver. If you do
not have a suitable receiver available, you
can use the Loran-C front end (or en­
velope detector) that we'll discuss next.

~I
START
SEQU ENC E
OVER AGAIN
WITH MASTER

(STATION LOCATIO N)
(TYPICAL SIN RATIO)

RF filtering
A signal takes a finite time to pass

through a filter. That time, called a delay,
is a function of the signal's velocity. The
signal's velocity is a function of its fre­
quency. (For instance, the signal's veloc­
ity is lowest at the lower band-edge.)
Thus , a filter can cause EDD (Envelope
Delay Distortion) .

The effect that a filter with narrow
skirts has on the received signal is shown
in Fig . 6. Here we have assumed a worst­
case sky wave rising at about 30 /.LS after
the start of the ground wave, and we have
assumed that the peak amplitude of the
sky wave is 20 dB greater than that of the
ground wave.

The filter delays the Loran ground­
wave signal (the envelope's zero crossing

the 30-/.Ls point. A simple implementa­
tion of a delay-and-add network-and the
effect it has on the Loran-C signal-is
shown in Fig. 5.

If the output pinched-balloon shape of
the delay-and-add network is fed to a hard
limiter, then the result, as shown in Fig.
5 , is a rectangular waveform where the
phase-reversal point (the .third-cycle
point) has a gap. All the receiver designer
then has to do is to devise some machine­
language software to track that gap for the
stations of a given chain. That is, of
course, no easy task . But that's what is
done in the sensor processor of many
Loran-C receivers.

Another problem with Loran reception
and third-cycle detection is that the con­
ductivities of the earth and of seawater are
different. That can cause the group veloc­
ity and the phase velocity of the signal to
differ, producing an envelope-to-cycle
difference (ECD) error up to several mic­
roseconds (depending on the terrain and
the distance). (Some very precise Loran­
C receivers can use that to an advantage.
Precision measurements of the amplitude
and phase of Loran-C signals made while
flying at low altitudes can yield informa­
tion on the ground's contours.)

Still another problem associated with
Loran-C receivers is the fact that strong
interference on frequencies like 88 kHz or
116 kHz can produce errors in the naviga­
tion data . Fixed, tuned traps-that are
designed for particular coverage areas
where there are interferring signals-are
often found in Loran-C receivers .
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FIG. 5-A DELAY-AND-ADD 'network can be
used to produce a pinched-balloon effect out­
put, which 15 then used to produce an envelope
with a zero crossing at the third cycle.

the sky-wave signals are not stable-they
vary considerably in amplitude and
risetime-Iarge errors will be produced if
the receiver tracks them . . .

Another problem with Loran receivers
is that any filtering will delay the risetime
of the signal so that, with many receivers,
a point later than the ideal third cycle is
tracked . However, as long as that point is
the same for all signals ; strong or weak,
and is chosen to precede the sky wave's
reaching an appreciable amplitude, then
the receiver can still operate satis­
factorily. Let's look at how the third cycle
of the Loran-C pulse is detected :

Third-cycle detection
A theoretical way of detecting a point

on the pulse shown in Fig . 3 is to generate
the second derivative of the pulse's en­
velope shape. The resultant envelope has
a zero crossing at about 35 /.LS . The prob­
lem in this case is that the envelope gener­
ator (with the differentiators) ends up
with an extremely wide bandwidth-that
adds a lot of noise to the system.

Another way to detect the third cycle is
to produce a delay-and-add circuit. Such
a circuit delays the signalS /.Ls (180°) and
then algebraically adds the delayed signal
to the original (with a multiplying con­
stant) to produce a phase reversal at about

65



FIG. 7-THE LORAN-C FRONT END can be used to study Loran signals if a receiver with sufficient
bandwidth is not available .

and its associated components) to gener­
ate a DC envelope that can be observed on
an osci lloscope. The comparators and
flip-flop provide a synchronized 1O-)Ls
pulse at the envelope's zero -crossing
point, but it is fairly noisy compared to
observing the envelope at the analog
lowpass-filter output. However, this out­
put pulse for each Loran-C envelope is
useful for further experimenting with
microcomputer tracking-loops (where the
bandwidth of the noise can be narrowed
with memory-aided numerical techniques
in software) .

West-coast and foreign experimenters
may wish to align the interference traps at
some other frequencies . It is a good idea
to keep the traps outside the 90 to 110kHz
region because they are not high enough
in Q and could attenuate too much of the
desired Loran-C signal . A lot of
retuning-going back and forth over the
adjustments of all of the tuned circuits­
pays off in arriving at a reasonably wide

bandwidth with a sharp phase-reversal at
the delay-and-add network output.

The adjustable RF inductors and
transformers used the circuit shown in
Fig. 7 are normall y 455-kHz IF
transformers padded with additional
capacitance to tune them to the 100-kHz
region . The particular transformers in this
e xperimental circuit are Mouser
42IF303 's, a type sometimes called a 3rd­
IF transformer. Other types will some­
times work , except in the case of the
transformer at the output of the MC1350 .
That's because the tap on the transformer
is not a true center tap . However, the
loading effect of the O.OI-mF capacitor at
pin 4 of the MCI357 makes the output
look like a balanced load for the RF stage .
Some older transformers , from different
manufacturers , may have different wind­
ing phases, so you may have to reverse
the secondary connections to get every­
thing operating properly. The phase of the
smaller output-winding has to be such
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RF envelope detector
For the experimenter who wishes only

to study Loran-C or to use the signals as a
frequency-calibration source, the en­
velope method (which detects the en­
velope zero-crossing as shown in Fig. 5)
is simple and effective. A schematic of an
envelope detector is shown in Fig. 7. The
active-antenna preamplifier has been de­
scribed previously (see the February,
March, and Apri l 1983 issues of Radio­
Electronics). It uses a l -meter whip with
a 150-kHz lowpass filter at the antenna
input. The' ' receiver" coupler is built as
part of the Loran-C front end (Fig . 7) and
consists of an 80-kHz highpass filter (in­
stead of the lO-kHz filter used with the
previous active-antenna circuits). The
output of that coupler is fed to a network
consisting of a 100-kHz impedance­
matching transformer; to series T-notch
traps tuned to 88 kHz and 115.3 kHz; and
finally to an MC 1350 RF amplifier. The
sequence of matching and filtering at the
input is an impedance step -up to the
MC1350 RF stage such that there is a net
voltage gain of 10 dB or more between the
active antenna and the RF stage, which
provides an added 60 dB of gain. The RF
stage is operated with a manual control­
voltage for the RF gain (or an external
AGC system cou ld be devised). The

-amplifier drives a transformer and a
delay-and-add network . The delayed out­
put and the undelayed (RF-amplifier) out­
put are fed to an MCI357 FM detector.
There, the hard-limited RF carrier is
mixed or multiplied with the delay signal.
That results in an envelope with the same
amplitude and phase as that from the
delay-and-add network. The zero cross­
ing is adjusted for 40 to 50 )LS, and the
ADD trimmer potentiometer is adjusted
for a good null at the zero-crossing point.
The actual pinched-balloon effect can be
observed on a scope at pin I I of the
MC1357 .

To align the RF transformers and traps
with the active antenna preamp lifier you
can use a signal generator alorig with a
IO-pFcoupling capacitor to inject a signal
at the antenna input. (By doing that you
are simulating the response that will be
obtained from the active antenna in the
presence of an electromagnetic field .)
The response at the input (pin 4) of the
MCI350 should look something like that
shown in Fig. 8, with a peak at about 103
kHz, nulls at 88 kHz and 115.3 kHz, and
fairly wide skirts . The MCI350 output
transformer is peaked at about 100 kHz
and the delay network is adjusted using an
on-the-air Loran-C signal.

With this front end, the zero crossing
will actually be at about the fourth or fifth
cycle of a strong Loran-C signal. But that
is quite satisfactory. If a Loran-C signal
simulator is available, the network should
be adjusted for a pinched -balloon effect
(or zero crossing) at about 40 us.

The output from the limiter/detector
drives a 3-pole 33-kHz lowpass filter (lC3
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50,000 to 100,000 J.Ls. We'll discuss a
simple generator that consists of a 4040
programmable ripple-counter and a dual
decade-divider that is driven from a 1-

PARTS L1ST­
GRI PULSE SOURCE

All resistors %-watt, 5% unless otherwise
specified

R1-47,OOO ohms
R2, R3-10,OOO ohms
Capacitors
C1, C2-Q.001 MF
Semiconductors
IC1-4518 dual decade divider
IC2-12-stage binary ripple counter
IC3-quad 2-input nor gate
D1-D12-1N4148
S1-S3-Hexadecimal thumbwheel switch,

16 position BCD, Unimax SF-54 or equiv.

MHz crystal-controlled frequency stan­
dard. There are other methods for produc­
ing ORI pulses, but the three-IC circuit of
Fig . 10 is about as simple as they come .
(You could, for example, use only pro­
grammable decade -dividers . And you
could use something other than a I-MHz
standard to drive the ORI generator and
obtain the same results.) The circuit is
programmed in hexadecimal notation for
the ORI intervals as indicated in Table 1.
That table lists the common designation
for the ORI in 4-digit numbers (J.L sIlO), as
is done on Loran charts and in United
States Coast Guard data. The pulse gener­
ator that ' s shown in Fig. 9 produces a
1O-J.Ls pulse that is used to synchronize
your oscilloscope for observing Loran-C
signals.

The programmable ORI-source allows
the experimenter to stop the Loran-C sig­
nals on the scope trace and examine them
in minute detail. That is also the basic

l
I

103 kHz

I

t
I

J

I
"~ 1"

o

~ l ti

-30
dB

I

- ~~ > 1"""+
I :
I '

a:l Il'

~ : I

ffj -201t'-1--.-.;-cc dB .
L.U I I

~ ! I :
i

I
I I

tl L~
I I

I
: I

I i I I

\1!~t:~ L~ i jj
40 60 88 116 140 185

FREQUE NCY- kHz
FIG. 8--THE RESPONSE AT THE INPUT to the
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PARTS L1ST­
ENVELOPE DETECTOR

All resistors % watt, 5% unless otherwise
specified

R1, R9, R15-22 ohms
R2, R3, R4-10,OOO ohms, trimmer potenti-

ometer
RS, R17, R18, R19, R23, R27-2000 ohms
R6--470 ohms
R7- 10,OOO ohms
R8-220 ohms
R10, R16, R22- 1000 ohms
R11, R21-1000 ohms, trimmer potenti-

ometer
R12, R13, R14-6800 ohms
R20, R26--10 megohms
R24, R25--470,OOOohms
R28-2700 ohms
Capacitors
C1-Q.02 MF, polystyrene
C2-Q.01 MF, polystyrene
C3, C8-0.0033"MF, ceramic disc
C4, C5-0.01 MF polystyrene
C6, C7--{).005 MF, polystyrene
C9, C10, C12, C13, C15, C18, C19, C20,

C23-G26---1 MF, 25 volts, tantalum
C11, C14-Q.01 MF, ceramic disc
C16, C17-Q.0068 MF, polystyrene
C21--{).001 MF, ceramic disc
C22-150 pF, ceramic disc
C27-Q.0022 MF
Semiconductors
IC1 -MC1350 video-IF amplifier
1C2-MC1357 sound-IF amplifier and quad-

rature detector
IC3-TL071 JFET-input op-amp
IC4-LM339 quad comparator
IC5--4013 dual D-type flip-flop
D1 , D2-1 N4148
Q1-2N2222 or similar NPN-type
T1- T5-455-kHz IF transformer, Mouser

421F303 or equivalent
L1, L2-100-MH RF choke

that a positive-going envelope is created
at pin 1 of the MCl357 detector Ie. The
transformers come with a small l50-pF
built-in capacito r across the main primary
winding, but it can be ignored since it is
very small compared to the 3300-pF capa­
citor required for resonance at 100 kHz.

The LM339 comparator (for the en­
velope pulse signal) generates a reference
voltage from pin 6 of the MC1357 . The
small FEEDBACK trimmer potentiometer
across the LM339 reference source is
used to adjust the DC level of the pulse
edge that is fed to the flip-flop . The rea­
son for doing that is that the DC level is
controlled by the MC 1357, so that drift in
the lowpass filter DC-level or in the com­
parator reference DC-level is self­
compensating . The envelope lO-J.Ls-pulse
output is intended to drive extemallogic ,
usually at a five-volt level. The power
source for the whole RF front-end should
be from an eight -volt regulated source
(using a regulator such as an LM7808) .

GRI pulse source
Practically every Loran-C experimen ­

ter needs a ORI generator that is capable
of producing pulse-repetition intervals of
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How to Design
Analog ircuits

How to Use Feedback

MANNY HOROWITZ

This month we turn our attention to an in-depth
look at both positive and negative feedback.
We will discuss both the advantages and
disadvantages of feedback and how to properly
design circuits that use feedback.
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WE'VE TOUCHED UPON FEEDBACK IN

some of our earlier discussions, particu­
larly when we looked at op-amps . In
those discussions we saw that feedback
was important in establishing many cir­
cuit characteristics; this month we' ll look
more closely at that topic. Among the
things we'll see are the different types of
feedback, how feedback is established in
an audio-amplifier circuit, and how the
presence of feedback affects various cir­
cu it parameters including gain, band­
width, and input and output impedances .
We' ll also see how feedback can cause
circuit instability', a characteristic that is
undesirable in an audio amplifier but vital
in an oscillator .

Before we get too much farther, let' s
clarify two terms. A signal that is fed back
from the output of a circuit to its input in
such a way that the overall gain is reduced
is called negative feedback . If, on the
other hand, the signal is fed back in such a
way that the overall gain is increase d, or
so that it causes the circuit to go into
oscillation, it is called positive feedback .

Feedback characteristics
In any circuit that uses feedback, a

portion of the signal at the output is fed
back to the input. The ratio et!eout, where
ef is the amount of signal that is fed back
and eout is the signal at the output, has
been called 13 for many years . So as not to
confuse that term with the IelIB ratio of a
bipolar transistor , which is also identified
by the symbol 13, we will use B when
referring to the feedback ratio.

With that convention out of the way,
let ' s now look at a basic circuit with feed­
back, such as the one shown in Fig. 1. In
that circuit, a voltage e. , is applied to the
input. With no feedback, the voltage at
the input to amplifier A, ein, equals es .

The gain of the overall circuit would then
simply be eoulein = eout/e s' When feed­
back is added, however, some of eout
appears at the input as e-, Assuming that
the feedback is positive, that is, that the
signals are in phase and thus add , the
input to the amplifier becomes e, + ef.
When feedback is negative , the signals
are 1800 out-of-phase and the input to the

amplifier equals e, - e-, Since efdepends
upon eout and B, the gain of the circuit
with feedback is:

(1)

where Ay is the voltage gain of the ampli­
fier without feedback, or eoulein, and AF
is the gain of the overall circuit with feed­
back . The denominator of the equation, 1
- BAy, is known as the feedback factor.
When negative feedback is used, the ex­
pression BAy is negative; when positive
feedback is used, that term is positive.

Assuming that the feedback is nega­
tive, and BAy is much larger than 1, the
gain of the amplifier is just about equal to
1/B. Negative feedback makes the gain of
an amplifier less sensitive to variations in
the circuit's parameters, such as the sup­
ply voltage. Positive feedback makes the
gain more sensitive to such variations .
We will see why that's important when
we discuss oscillators. .

Because the feedback in this circuit is
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FIG, 3-PARALLEL FEEDBACK Is used In this
circuit.
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Let' s assume that we want to use that
circuit in an application where the gain
must be 10, If the 13 of the transistor is
100, the impedance at the base of the
transistor due to RE , the 47-ohm emitter
resistor, is 4700 ohms. Now assume that
all other impedances 'at the input of the
transistor are high when compared to the
4700-ohm input imped ance , As for the
the output impedance , if RL were 47,000
ohms, the output impedance would be
47 ,000 ohms in parallel with Rc , the 4700
ohm collect or resistor , or about 4200
ohms. '

Ignoring feedback resistor Rp , the volt­
age gain of the circuit is the output im­
pedance divided by the value ofRE; that is
4200/47, or about 90, In order to get a
gain of 10, the feedback factor , I +
BAv , must equal 9 , If Av = 90, B isjust
about equal to 8/90. Because B is equal to
the input resistance divided by Rp , 8/90
= 4700/Rp . So Rp must be about 49,000
ohms, Make the impedance of capacitor
Cp very small with respect to Rp at the
lowest frequenc y to be reprodu ced by the
circuit so that the capacitor does not affect
the feedback ,

While the input impedance of a circuit
With serie s feedback ' is its impedance
without feedback multiplied by the feed-

so that R; must be about 6200 ohms. Note
that since we are again applying negative
feedback , the BAv term here is also nega­
tive and I - (- BAv) = I + BAv .

When Rp is 6200 ohms, it reduces the
load in the collector of Q2 to a substantial
degree. It was originally calculated to be
at about 1500 ohms , With the additional
6200 ohms across it , the collector load
becomes about 1200 ohms, With the 43
ohms in the emitt er of Q2, its forward
gain is now reduced to about 29. To re­
establish a gain of 35 for that circuit , R5
must be changed from 43 ohms to 12001
35 = 34 ohms. Use a standard 33-ohm
resistor ,

In the preceding analysis and example ,
the circuit discus sed used series feed­
back . The next circuit we 'll discuss uses
parallel feedback; in it, the fed-back sig­
nal is applied in parallel with the input.
That circuit is shown in Fig, 3.

1000

+ (~)1000
56 +RF

A '.'. " ',.' AF = 100 = y

': , 1 - BAy

' Vee

+

A6

A5
A3

A2
Al

+

·s

1

·s

FIG,2-IF THE FORWARD GAIN of this circuit Is
' I· r

to be 100 after 20 dB of negative feedback Is' . .
applied, the forward gain before the feedback is', ";;" , )
applied must be 1000, The circuit shown here .'; ' < ' ,

uses series feedback. ' :',' ; • ',,': ' . , •

" "
, fti~fill all the requirements. (That circuit,
:minus. the f eedback loop, was first

. covered in the December 1982 issue of
':,Radio-Electronics ; please see that issue

" . for.'a.more complete discussion of the
.' -c ircuit). Assume the load , RL, is 10,000

,ohms, .vee '= 9 volts, and the 13 of Ql and
FIG. 1-AN AMPLIFIER with negative' voltage ' ,' , Q2 'are 100. '
feedback Is shown In this block diagram , ,.' Let 's,:start by determining the values

neededto get an overall gain of 1000
(before-feedback is applied) . The signal

applied in series with the input signal, the across the output load should be capable
input impedance increases over what it " of'.an output voltage- swing of close to 9
would have been without any 'feedb ack; volts.jhevolrage of the power supply. To
the amount it increases is directly pro- accomplish that , the value of R6 should
portional to the feedb ack factor. The out- '.be less than one-fifth of RL, Resistor R6 is
put impedance , on the other hand , is .re- -chosen to be 1800 ohm s.
duced becau se the feedback ' sign al' is " /The load in the collector circuit is equal
taken from across the load ; the amount it to the resistance of R6 in parallel with RL,
decreases is indirectly proportional to the 'or about;1500 ohms , Is is actually some-
feedback factor. We 'll see more about .. ·whatless -because Rp is in parallel with
how input and output impedances are re> ' .' , j he "1500 "ohms. In this first step of the
lated to feedback later in thisarticle.,' , ", 'design,\however , Rp can be ignored. For

Another effect of negat ivefeedback is', <. ope thing, we .have not yet determined
that distortion is reduced and the frequen- . what the-value of Rp is , Also , it usually
cy response of an audio amplifier is im- v has only a minor effect on theload resist­
proved , Distortion with feedback is equal ance as that of Rp is very small compared
to the distortion without feedback divided ' , to that of RL in parallel with R6 . So we'll
by the feedback factor. High-frequency " ignore-R, until after the feedback circuit
response is extended from ! oH,'the high- .: hasbeen designed, .
frequency limit without feedback to!OI-iO , : ~' The gainof the overall circuit should be
- BAv), while the low-frequency re- ' divided between Q I andQ2. If the overall
sponse is extended from !OL, tile low- ,' , , gain without feedback is 1000, we can let
frequency limit without feedback, tof od thegain of-each stage be about 35 so that
(l - BAv). Remember here that sirice " the total gain will be 35 x 35 , or 1225 ,
the feedback is negati ve the BAv' terms , which, of course , is somewhat more than
are negative and I - ( - BAv) = I '+ . 1000.,As the 'gain around Q2 is ju st about
BAv. " equal tothe ratio of the load in the col-

lector.-circuit to the load in the emitter
Designing a circuit circuittassuming that the load in the emit -

When designing an amplifier with 'ter cirouitis much greater than the AC
feedback, the first step is to determine the resistance of the emitter junction itself),
amount of overall gain that will be re- : by,rearranging terms we can see that the
quired . Let us say you need a circuit with value of R5 , should equal 1500/35, or
a voltage gain of 40 dB , or 100, Assume about '43, ohms ,
that in this application about 20 dB of " The .:Q2 circuit presents an impedance
negative feedback is necessary around the . .of 13 x 43 ohms = 100 x 43 = 4300
circuit to reduce the distortion to about '. ohms,to ' the 'collector of QI, If a 4300­
10% of what it would have been without .. ohm ', resistor is used for R2, the im­
feedback. Then the 'gain of the ' overall ' . ' pedance in 'the collector circuit of QI is
circuit must be 100 x 10 = 1000 if it is to :: equal to 4300 ohms in parallel with 4300
be adequate after feedback has been ap- . Ohms,.or about 2150 ohms. If QI is to
plied . The circuit shown in Fig , 2 should . ' provide a gain of 35, the value of R3

.. .should .equal 2150/35, or about 61.5
I ohm s; the closest standard value to that is
56,ohms. '
,: Now; let' s add feedb ack to the circuit.
Resistor Rp and the 56-ohm emitter resis­
tor " R3'; are the component s that de-

, , te'm ine the B term in the feedback factor.
-lf gainis to be reduced by 20 dB and be
'equal to lO% ,of the gain without feed­
back , the gain with feedb ack , Ap , must be
:equal to:' '. '

. ' i·. . ~ ', . 69



FIG. 4-SINCE FEEDBACK IS GENERATED
across a resistor, RF, that is in series with the
load, this amplifier is said to use current feed­
back. That's because the same current that
flows through the load must flow through that
resistor

RC

RS I---<>
RI~ C eout

e. 1
1 ...L

Rx af

T

RS

c
o-;I~l---J-I

e.

FIG. 6-TO MINIMIZETHE EFFECT of RB on in­
put impedance, a bootstrap circuit such as this
one can be used.

FIG. 5-IN PRACTICAL CIRCUITS such as this
one, current feedback can greatly affect the cir­
cuit's voltage gain.

r---_--_+ycc

,.---....-- +ycc

the fed-back voltage is in series with the
input signal voltage. From our discussion
of feedback characteristics, we can con­
clude that the input impedance of that
circuit should increase with the amount of
voltage fed back . That amount depends
upon the value of RE . When basic
amplifiers were discussed, we noted that
the input impedance of that type of circuit
is I3RE in parallel with RB . That effect of
RE on the input impedance also holds in
circuits were feedback is used.

In order to minimize the affect of RB on
the input impedance, a bootstrapping cir­
cuit may be used . An example of that type
of circuit is shown in Fig. 6. Capacitor C1
has a large value and it acts as a short
circuit to input signal voltage es. Without
C1, the input impedance seen byesis I3RE
+ R1N in parallel with RB ; the combina­
tion is in parallel with Rx. (As far as the
signal is concerned, Vee and ground are
at the same potential.) By adding Cl to
the circuit, Rx and RB are, signal-wise,
across RE while R1N is connected from the
base to the emitter of Q1. Now the input
impedance of the circuit is equal to the
parallel combination of RB , Rx, and RE ,

multiplied by beta. Resistor RIN does not
come into the-picture for it is directly
across the low impedance base-emitter
junction; it is negligible when compared
to that impedance . Because RB and Rx
have been shifted to be across RE , the
input impedance of the circuit is increased
many times over what it would have been
if Cl were not present.

Feedback in audio circuits
It was pointed out in a previous article

(2)

overall circuit, with feedback, is:

Note that while one requirement in es­
tablishing a substantial amount of voltage
feedback was to make RF small, its mag­
nitude here has been greatly increased. If
RF is large, voltage gain with feedback is
affected slightly by its presence while
current gain is reduced considerably.

In practical circuits, current feedback
can radically affect voltage gain . Consid­
er the circuit shown in Fig . 5. Here, cur­
rent in the base circuit due to the input
signal voltage is amplified by the transis ­
tor. The amplified current flows through
both Re and RE in the transistor's output
circuit. Voltage ef developed across RE
due to the signal current in the emitter
circuit is subtracted from es (because the
voltages are 1800 out-of-phase with each
other ef bucks es) and applied to the base­
emitter circuit of the transistor. Because
es - ef is less than es, the gain' of the
overall circuit is less with feedback than
without feedback.

Gain may be reduced further by in­
creasing the size of RE . Now a larger
voltage will be developed across that re­
sistor . That larger voltage is subtracted
from e, so that less voltage is applied to
the base-emitter circuit, reducing the gain
further. Hence the gain of the overall cir­
cuit is inversely related to the value ofRE .

That was noted earlier when we indicated
that voltage gain of a circuit similar to the
one in Fig . 5, is equal to about RciRE .

That is true because of the presence of
current feedback .

It was pointed out that for this circuit,

The values of resistors RL and Rs can
usually be adjusted so that there will be no
need to further reduce the signal fed back
through use of additional B networks . If
that is done, equation 2 can then be sim­
plified by setting B equal to 1:

Although the circuit in Fig . 3 was
treated as if it used voltage feedback, it
can also be thought of as an amplifier with
current feedback (affecting current rather
than voltage gain) . To see that more clear­
ly, remove RB and Cl from the circuit and
connect RF directly from the collector of
Ql to the base . The value of RF must be
larger than 'was found in our original an­
alysis of that circuit so that it can do the
dual job of establishing the feedback and
setting the DC bias of the amplifier. As
collector current divides between RF and
Re, the portion of the current fed back to
the input is 4700/RF . If the current gain of
the amplifier without feedback is AI> the
current gain with feedback, AiF' be­
comes :

+

+

~s

+

e.

back factor, in parallel-feedback circuits
the input impedance without feedback
must be divided by the feedback factor to
determine the input impedance. The out­
put impedance is likewise reduced by that
same feedback factor, just as it was in the
series-feedback circuit. That is because
the feedback signal in both instances ' is
taken from across the load at the output.

In all of our discussion thus far, the
feedback has been a function of the volt­
age at the output and hence is called volt­
age feedback . The feedback could,
however, be a function of the current at
the output instead . In that case, the signal
is not fed back from across the load but
from across a resistor or other device con­
nected in series with it. That is referred to
as current feedback because the the volt­
age generated across that device depends
upon the current flowing through it as
well as the load. When that configuration
is used, the output impedance increases
with feedback. Input impedance will still
depend upon whether the feedback is in
series with the input signal or in parallel
with it. As always, input impedance in­
creases in circuits where the information
from the output is fed back in series with
the input signal and decreases when that
information is fed back in parallel. Now
we'll want to take a closer look at current
feedback. . .

Current feedback
When the current sensed at the output

of a circuit determines the amount of volt­
age fed back to its input, the circuit is
called a current-feedback amplifier. Such
a circuit is shown in Fig. 4 . As was the
case with the circuit in Fig . I, the fed­
back voltage is applied in series with the
input signal. .

In Fig. 4, voltage e, is amplified and
appears at the + and - output terminals
of amplifier A. The total output is applied
across the two series-connected resistors,
RL and Rs. The output voltage across RL ,

as well as the voltage developed across
Rs, varies with the current' flowing
through the two resistors. Because the
signal voltage developed across Rs de­
pends upon the amount of current flowing
through it, all or a portion of that voltage
can be used to supply the required feed­
back information. Voltage gain of the
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FIG. 7-A TAPE PLAYBACK PR AMPLIFIER is
shown he re; its simplified traquency­
characteristic curve is shown In Fig. 8.

r--_>----_-_~.... +vcc

c...
C

~
(0
cow

6 dB/OCTAVE6 dB/OCTAV E

Oscillators
Getting back to equation I , if feedback

is positive , the BAv factor is positive. If
BA v is made equa l to + 1, the de­
nominator of equation 1 becomes zero
and the gain with feedback becomes in­
finite . A circuit with in-phase positive

RELATIVE FREQUENCY-Hz

12 dB/OCTAVE

FIG.9-TO CHECKAN AMPLIFIERFORSTABIL­
ITY, first plot its frequency response and then
the feedback. At the points where the curves
Intersect, the rolloff should be less than 12-dB­
per-octave to insure stable operation.

Stability
Even when only resis tors are used in a

feedback circuit, the feedback is not uni­
form over the entire band . It varies with
the overall gain of the circuit as well as
with the capacitance, inductance , and re­
sistance inherent in the different sectio ns
of the circ uit.

To check for stability, plot the frequen­
cy response of the circuit before feedback
is applied . Note the response at the ex­
treme high and low ends of the band . If a
circuit is to be stable, the rolloff, when
feedb ack is applied , should be less than
12-dB-per-octave . .That can be shown
with the help of Fig . 9.

That figure shows the frequen cy re­
sponse of a circuit. Two feedback lines
have also been plotted-one at - 10 dB
and one at - 20 dB. At the point s where
the - 10-dB feedback line crosses the
frequency-response curve, the rolloff is
6-dB-per-octave . At the points where the
- 20- dB feed back lin e crosses th e
frequ ency-response curve , the rolloff is
12-dB-per-octave. Thus if 10 dB of feed­
back is added to the amplifier , the circuit
is stable, but if 20 dB of feedback is
added , the amplifier will be only margi­
nally stable- it may have a tendency to
oscillate because the line indicating the
- 20-d B fee dback level crosses the
frequen cy-respon se curv e at a point
where the rolloff is 12-dB-per-octave. At
that point , feedback has a tenden cy to turn
positive .

If the rolloff should exceed 12-dB-per­
octave at the extreme high or low ends of
the band, anything more than 20 dB of
negative feedback at mid-frequency will
turn the circuit into an oscillator.

exact contours shown in the drawing. The
curve in Fig . 8 is only an approx imation
of the actual curve required to satisfy the
requ irements of the circuit, and is used as
shown here to simplify the design prob­
lem. When designing an actua l circuit,
most desig ners follow that procedure.r
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course, atj = O. Thu s, atj = 0 rolloff
begin s. It will keep rolling off indefinitely
unle ss there is some frequency where gain
due to feedback begin s to rise to com­
pensate for that initial rolloff . That hap­
pens when the numerator in equation 2 is
equal to j + 1, or whenj = 1I6.28CFRF.
Since the curve calls for a comer frequen­
cy of 3000 Hz, choose values of RF and
CF that satisfy that condition.

Getting back to the frequency where
rolloff starts, it was determined from our
calc ulations that for this circuit it begins
at 0 Hz. Actually, the curve calls for it to
start at 50 Hz. That is taken care of by
coupling capaci tor Cl. In an actual cir­
cuit, the value of the capac itor would be
se lec ted so that the corner frequency
would fall as close to 50 Hz as possible. In
a more accurate circ uit, a resistor would
be placed acros s C 1 so that the corner
frequency could be made precisely 50 Hz .

The curve in Fig . 8 is shown with sharp
points at the comer frequencies . In the
"rea l world" that never happens-the
changes in the curve are never sharp at the
comer frequencies and the rolloff and the
flat-response sections do not follow the

50 100 200 500 1K 2K 3K 5K 10K
FREQUENCY-Hz

FIG. 8-THE SLOPE between the 50- and 3000-
Hz points is 6·dB·per-octave. .

point s, or come r frequencies , where roll­
off begins and ends. The lower break­
point occurs at a frequency such that the
denominator of equation 2 is equal to
zero . The upper break-point occurs at a
frequency such that the numerator of
equation 2 is equal to j + 1.

Let's first find the frequency where the
denominator is equal to zero . That is , of

The portio n of the output voltage that
appears across resistor RE is RE/(RE +
ZF) = B. Th at is the B that should be used
in the equation. Should RFbe much larger
than RE, B simplifies to being equal to
RE/ZF. The entire equation may be sim­
plified farther if the voltage gain is very
large. When Av(RE/ZF) is much greater
than 1, the equation simplifies to:

A
VF

= ZF = j + 2 1T f CF RF

RE 21T f CF RF

The above equ ation is the equation of
the curve shown in Fig . 8 . From the
curve , we see that there are two break

that negative feedback is used around
power amplifiers, small -signal audio
ampli fiers, op-amp s, and so on. Its pri­
mary fun ction is to redu ce distort ion ,
broaden the bandwidth of the amplifier,
and red uce the output impedance. If a
resistor-capacitor network is included in a
feedbac k loop , the feedback network can
also be designed to alter the frequency­
response characteristics of the circuit.

Let' s take a look at an audio amplifier.
An example of an amplifier that can be
used to reproduce the output from a tape
player is shown in Fig. 7; an approximate
curve that shows the desirabl e frequency
charac teristics of such an amplifie r is
shown in Fig. 8. The curve shows that the
amplifier's output should remain at a
maximum at frequencie s below 50 Hz,
should drop at the rate of 6-dB-per-octave
from 50 Hz to 3000 Hz , and then become
level once again at all frequen cies above
3000 Hz. To establish that frequ ency
charact eri stic, only a series resistor­
capacitor circuit is required in the feed­
back loop . That is shown as CFand RFin
the circ uit.

The circuit to accomplish that goal can
be designed through use of an R-C im­
pedance equation and equation I. The
impedance of the series circuit consisting
of Ce and Re is Ze = (RF + j/6 .28jCF) =
(j + 6.28fC FRF) /6. 28j CF . (For those un­
familiar with the topic, the impedance of
a resistor and a capaci tor in series is equal
to the resistance of the resistor plus the
reac tance of the capac itor , where the
capaci tive reactance , Xc, equals 1I2rcfC.
However , those two quantit ies can not
simply be summed, as the voltages across
the comp onents are out of phase . Hence
the introduction of the j operator, where j
= j -=-T. That of course is an imaginary
number and the reactive portion of the
impedance is the imaginary component ;
the resistive part of the impedance is
called the real component.) Plugging the
impedance equation into equation 1, the
voltage gain with feedback is:

AV F = --~----
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continued on page 94

FIG. 12-0P-AMPS are commonly found In
oscillator circuits. The output of this circuit Is a
squarewave.

When that voltage exceeds the positive
voltage at the non-inverting input, volt­
age at the output drops to - Vee " When
that happens, the voltage across CI be­
gins to drop and become negative because
its charging voltage is now being supplied
by the negative voltage at the output of the
op-amp. Once it drops to below the volt­
age at the non-inverting input, the voltage
at the output returns to +Vee. The pro­
cess keeps re peati ng itse lf. Con­
sequently, the output is a squarewave .
The frequency of oscillation is l/2RF 1C,
provided that B = 0.462. Since B =
R l/ (Rl + RF2) , that condition will hold
true if RF2 is made equal to 1.16Rl.

A sawtooth generator is composed of

RC

+Vcc

R

.".

L

+Vcc C
+Vcc

OUTPUT

RB i

':P'Rl
~2 R3

.". .".

b

f = 1 j 4(R1) Rc + 6 (R1)2
2 "IT (C1)

if RB is considerably larger than RI .
Should RI be omitted from the base cir­
cuit, the input resistance of the base cir­
cuit, when combined in parallel with RB ,

must be chosen so that the combination is
equal to R2 or R3 (note that Rl , R2, and
R3 are all equal).

Oscillators can be built around op­
amps. The output of the circuit shown in
Fig. 12 is a squarewave; let's see why.
Negative feedback is established through
RF 1, while there is positive feedback
through RF2 • For that circuit, as well as
for circuits described below, assume that
the positive saturation voltage at the out­
put of the op-amp is + Vee and that the
negative saturation voltage at the output is
- Vee : The voltage at the non-inverting
input depends upon the voltage at the
output. It is positive when the saturation
voltage is at + Vee, and negative when it
is at - Vee.

Assume the oscillation starts when the
output is at + Vee . At that time, CI 'gets
charged to a positive level through RF 1.

was initiated by a random pulse when
power was applied to the circuit, it was
amplified, the phase shifted 3600

, and fed
back. The oscillator 'frequency will be
about:

FIG.11-THERE ARE MANY different !dnds of oscillators. A Colpitts oscillator (a), a Hartley oscillator
(b), and a phase-shift oscillator (e) are shown here.

C

'--......-1~1-o
OUTPUT

1
"="

R

Cl

+Vcc

Adding the phase shift due to the transis­
tor and the phase shift due to the R-C
circuits, the overall phase shift from the
input to the output is"3600

• Signal from
the output is fed back to the base in a
positive feedback arrangement (due to the
3600 phase shift), to reinforce the signal
present at the base. That signal at the base

FIG. 10-A CONVENTIONAL FEEDBACK
OSCILLATOR. The values of L1 and C1 de­
termines the frequency of oscUlation.

feedback and a gain of I or more after
fee dback h a s b e en ap plied wil l
oscillate-there is an output even though
no input signal is applied.

A conventional feedback arrangement
is shown in Fig . 10. A resonant circuit is
formed by Ll and Cl . All feedback oscil­
latorsare resona nt at a frequency of about
l/2:n: jLC Hz. Oscillation occurs because
of the following sequence of events :
When the supply voltage is applied to the
oscillator circuit, a pulse reaches the L-C
circuit. The L-C circuit turns the pulse
into a waveform at its resonant frequency.
It is coupled from Ll to LF and from there
to the base-emitter circuit of the transis­
tor. That signal is amplified by the tran­
sistor and applied to theresonant circuit.
If the signal across Ll and LF is in the
proper relative phase, it keeps on being
fed back and amplified until the overall
circuit remains in oscillation .

Oscill ators have"many shapes and
forms- three are shown in Fig". 11. The
oscillator shown in Fig. ll-a is known as
a Colpitts oscillator. When calculating its
reso nant frequency, use C1C2/(C1 +
C2) for the total capacitance of the L-C
circuit. Another popular oscillator is the
Hartley, shown in Fig. ll-b; its resonant
frequency is simply 112:rtj ITCT. A feed­
back oscillator circuit using only resistors
and capacitors is shown in Fig . II-c. It
oscillates because the transistor shifts the
phase of the signal 1800 from the base to
the collector. Each of the R-C networks in
the circuit is designed to shift the phase
600 at the frequency of oscillation, for a
total of 1800

• The appropriate values of R
and C for each network is found from! =
l/(2 j1:n:RC) ; that equation allows for the
600 phase shift required by the design.
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75 ohm
3dB ± l dB
4dB±l dB
12dB min.
65dB min.

117VAC 60 Hz. 2W
10l4W x 6H Dx3Y.H

4* Ibs

• Input/Output Impedance
• Signal Loss
• Noise
• Input Return Loss
• Isolation
• Power Req.
• Dimensions
• Weight

Check th e quality of Bambi against th at of
mu ch high er priced comp etition. A ll solid
state electro nic switching provides low atten­
uati on (3dB), w ide frequency response (40·
890 MHz), and excellent isolati on between
signal sources (each I/O sect ion indi vidually
sheilded for 65dB min . isolation).

BE SECURE WITH BAMBI!
Bambi Now Provides Home/Industrial

Security With The New ...
Automatic Sequential Scanning BEV8-1 S

That' s right! In ad di t io n to Bambi's regul ar features list ed
abo ve , w e have added Autoscanning w it h a co ntrolled 1~10
second Var ib le Delay for up to six input secu rity came ras.
TheBEVS·' Sallowssimultaneousrecordingon aVCRwhileobservingactivity
onthemonitor. Manuallock-enof anyone ofsix inputscan beaccomplishedat
anv t ime. The BEVS·l S coupled with our new Debbie CCTV· l listed below
makes an excellent security system for your Home or Business.

BEVS·l S Seque nt ial Scan l=l ing Electron ic Video Sw itch.. . $199.95

Debbie
CCTV-1
CLOSED
CIRCUIT
TELEVISION
CAMERA

You Should Have Debbie's"" Quality!

Bam bi lets yo u enjoy usin g your video equip ment th e
w ay it sho uld be ... electro nically and on line at th e
push of a button.

Model BEYS·t Completely Wired and
Asse m bled . Inclu des com prehensi v e Instru c­
t ion/Operat ion Ma nua l and Decal Set for
cus tom iz ing yo ur Video Switch install at ion.

The Bamb i Elect ron ic Video Sw itch is an electronic comp ut­
eri zed swi tching network wi th memory which Can accept up
to six different sources of video signals and provide the fl exi­
bility of directing th e inputs to any or all of the three outp uts .

Now yo u can elim inate •.• th e drud gery of disconnecti ng and
reconnecting you r video equipment each time yo u use it ...
the tangled mess of cab les w hich are impos sible to trace
out ... no t being able to use more th an one fun ct ion
at a time.

MODULATOR
Not a Gam e Type Modulator

••~ - , . The M PS· 1 Kit conv erts Video/Aud io
1\\ . ~ :t ..,.r..~ signals to a cryst al controlled RF
~ t'- . outpu t for TV Chann els 3 and 4 .

Th e M PS-1 Modulator's ad just­
ab le inputs are des ig ned to match

all TV Camer as and VCRs and features a,
vo ltage regulated power supply, power sw itch

and LED indi cator . No Tun ing Requ ired. Operates
on 1 17VAC. Ideal fo r use w ith our new Debbie
CCTV-' and revised Bam bi BEVS-1 S.

MPS-1 Modulator Kit $39.95

I I I ' I

, I

Bambi 's front panel was designed wi th the
user in mind . Computer sty led construction,
w ith soft -touch keyboard (rated for over 10
mill ion operat ions), arrange d in matrix form
al lows easy input/ output selec t ion without
refering to charts. Funct ions selected through
the keyboard are imm ediately displayed on
the 18 LED status indicators.

Kato Sons' Down Converter Kit *1.9· 2.5G8z*
Designed forSimpleSimon by formerJapaneseCO Amateur Magazine's UHF
Editor/Engineer. Unit utilizes newingenious PrintedCircuit Probe for maximum
gain. Circuit board fits inside MAE-2 antenna housing. Requires mechanical
assembly only. All electronics are pre-soldered and pre-tested. Usable up to
approximately 15 miles
Model KSDC-KIT 1.9- 2.5GHz DownConvert" Kn . . . $34.95

AMATEUR - ETV 32 ELEMENT
YAGI ANTENNA

eNotAKit
• 1.9-2.5 GHz • 381J:z" Long

• 23dBAverage Gain • Commercial Grade
• Die C, st Waterproof Housing with 41/," x 21h H

Area for Electronics
e Includes P.C. Probe. F-61 Connector and Mounting Hardware

MAE-2 32 Element YAGI Antenna $23.95

STVA·3 YagiAntenna, 14.5lfl Gain.S!lectable 75 or300ohm
Channel 60· 80. . $19.95

STVA·4 YagiAntenna. 14.5dBGain.S!l!(:tabl! 75 or300ohm
C"' ''''' 44-52. . . .. $19.95

RG·59!U 75ohmLowLon CoaxCabil. . . S.12p/ft. F·S9Coax CDMeCtor.
MT·1 SpecialUHF75-300 ohm Matching TransforrTl!r .

OUf New STVA 14.5dB GAIN, 14 ELEMENT
CORNER REFLECTOR VAGI ANTENNA

The SWD· 1 Video Converter is uti­
lized on cable TV syste ms to re-

move the KHz's signal f rom a
distorted video (chan nel 3 in/

out) and also pass thru t he
normal undistorted/ detected

aud io sig nal. Roc ker sw itc h
selects operating mode to remove KHz's

disto rt ion from the video or pass all ot her cha n­
nels norm ally. Simple to assemb le- less than 30

minu tes. Pre-tun ed . Input/ output Channel 3. Impedance
75 ohms. 117VAC.

SWD-1 Video Converter Kit $69.95

D-35dB VARIABLE GAIN

RF AMPLIFIER
USES lWO REVOLUTIONA RY

NEW HYB RID
BROADBAND AMPLIFIER les

Works on all RF Signals from 4O-900 MHz

EXCELLENT FOR USE WITH:

• All Antenna Systems
• Voice Communications

• MATV Systems
• CCTV Systems
• Video RF Une Amplifiers
• Frequency Counters
• Oscilloscopes
• FM Broadcast s

Now yo u can use one TV/ FM Antenna to cover all close and
distant stat ions w it hout experiencing overloading problems.

Ideal for outd oor and indoor use. I/O imp edance is 75 ohms.
Pow er Supply is sep arate coax feed system w hich allows
amplif ier to be located anyw here in cable run. Pow er Supp ly
has kno b to control varible gain, LEDpowe r on indicator and
on/off switch.
ALL-2VG Wired and Tested $49.95

Kato Sons' Regulated Varible DC Power Supply
Foruse with KSDC-KIT 1.9 - 2.5GHzDown Converter. Complete~ assembled
with Attractive Cabinet TV/Converter Mode Switch. Frequency Control ard
LED Indicator.
Model KSPS-1 A Assembled PowerSupp~ . . . . ... . . $23.95

Kato Sons' RF Amplifier *22dB Galn*
Highquality2stagelownoiseRF Am~ifi"lor 1.9to2.5GHz.Unit requires aprcx­
imately10minutes assembly. Fits insamehousingwithdO\o\'Tl converter.Covers
distances of upto 30 miles.
Model KSRF-2 RF Amplifier. . $23.95
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MODEL IC·l INFRARED CONVERTER
Adapts to any v ideo came ra. Reduces ene rgy costs for night view ­
ing by 60% . Video tape in t he dark w ithout bein g detect ed.
Excell ent for . Factory Grounds Security • Home Surveillan ce.

Write for D et ail s.

ORDER ALL FOUR ITEMS
MAE-2. KSllC-KIT, KSP$-IA $9495
andKSRF-2 forDn~ . . . ..

R!gular price if order!ds~atdv S106.8O
- CO·AX CABLES ARENOTINCLUDED -

WRITE FOR OUR CATALOG OF
ADOmONAL CCTV ACCESSORIES

Available by Mail Order Only
Send Check" or Mo ney Ord er. M in imum
Order: $ 16.95. Add 10% Shipp ing and .....-------------------1
Handl ing on orders un der $40.00. For
ord ers over $40. 00. add 5%. M in imum
Shippin g and Handling $2. 00. Cat . $1 .00

- VISA and Mastercard Acce ptable ­
·C hcck orders w ill be held 30 days before shipping.

ORDER ALLTHREE ITEMS

$7495MAE-2. KSDC-KIT and
KSPS-1AforDn~..

R~arpric!iford!r!d uplfattlyS82 .85

- CO·AX CABLES ARE NOT INCLUDED -

* PW D FOR DETAILS SEE *
OUR PAST A DS $109.95

SIMPLE SIMON ELECTRONIC KITS,™ Inc.
38 71 S. Vall ey V iew. Su ite 12 . Dept. R Las Vegas, NV 89103

In Nevada Call: 702-871-2892
Outside Nevada Call: 1-800-782-3716
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NEW IDEAS
Low-distortion audio limiter

SHORTWAVE LISTENING AND DXING IS,
without a doubt , an enjoyable hobb y.
However , it doe s pose a hazard to your
ears--or to your peace of mind-because
of the annoying loud-volume pops and
blasts you' re sure to hear from your com­
munications receiver. Althou gh the AGC
(Automatic Gain-Control) ci rcuits in
communications receivers are supposed
to take care of those sudden changes in
volume, they never seem to do the job
well enough. Those of you who wear
headph ones are especially vulnerable to
the annoyance . What' s especially annoy­
ing then is that you' re probabl y wearing
the headph ones not for your own benefit ,
but for the benefit of those around you.

I tried seve ral ways to reduce the prob­
lem (for example, using FET's as at­
tenuators) but I was unhappy because I
was always tradin g one problem off for
another: distortion. But I finally came up
with a design that does what I want- it
attenuates th e blast s fro m my co m­
munications recei ver while causing no
noticeable distortion .

The circuit of the aud io limiter is
show n in Fig. I . The level at which it
comes into action can be set with the
LI MIT LEVEL trimmer potentiometer .
When that level is exceed ed , the output
from the LIMITER-DETECTOR half of the
op-amp (which is used as a comparator)
causes the LED to light. The light from
the LED causes the resistan ce of the
photoresistor to decrease rapidly. That in
turn causes the gain of the LIMITERhalf of
the op-arnp to decrease . When the signal
drops below the des ired limiting level the
LED turns off, the resistance of the photo­
resistor increases, and the gain of the
LIMITER op-a mp return s to its norm al
level-that set by the combination of re­
sistors Rl and R2. A dual-polarity powe r
supply (± 12 volts is desira ble) is , of
course, needed for the op-amp,

o ";rPllT
(To $PEA\<.~oR

HEAPP!\ONl:.S)

r---------1.j
~_----...-1

-= 10k

o--+--. -V

FIG. 1

The circuit is very easy to build, and
since the construction method is not cri­
tical , use the one you prefer. You might
even want to mount the circuit inside your
receiver. One important co nstruction
note, however , is that the photoresistor
and LED should be encase d facing each
othe r in a light-ti ght enclosure .

The parts that you use are not critical
either . One note here however is that the
(cadmium sulfide , or CdS) photoresistive
cell is most sensitive to light with a
wave length of about 5000 angstroms (or ,
approximately , green light). Therefore,
you may want to use a green LED for best
response .

Perhaps the best feature of the audio ­
limiter circuit is that it can be used with
any recei ver , whether it's a tube-type
shortwave receiv er or a new solid-state
scanner. Your ea rs will thank you.­
Daniel Ulmer

NEW IDEAS

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

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

I agree to the above terms , and grant
Radio-Electronics Magazine the right to
publish my idea and to subsequently repub­
lish my idea in collections or compilations of
reprints of similar articles. I declare that the

• attached idea is my own original material and
that its publication does not violate any other
copyright. I also declare that this material has
not been previously published.

Title of Idea

Signature

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

200 Park Ave. South,
New York, NY 10003
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The Super Fane is less th an l " thick. The base unit has a built-in speaker ph one,
a fully independent intercom and is 110 volt -220 volt switchable.

'­c
~

Dept. RE-? , 1 Penn Plaza, Suite 100
New York, NY 10119

1·800·824·7888
Ask for Operator 551.

(in California, 1-800-852-7777 )

For instant service, if you have a VISA
or MasterCard , call toll-tree 24 hours

a day, seven days a week:

If you have several lines, you can
plug them into your Sup erFone with this
single adapter.

The adapter costs $39.95. Nothing
else is required to attach multi-line
phones to one SuperFon e 650.

New!
MULTIUNE ADAPTER

FOR BUSINESS PHONES

NE:W HORIZONS

The SuperFone 650, SuperAntenna, and
Multi-Line Adapter are more electronic

marvels from

TRIPLE THE RANGE
OF ANY CORDLESS PHONEI

The SuperAntenna will give your
cordless phone, regardless of make or
model, three times the range it has now.

If the range is 700 feet, it'll leap to
over 2,000. If it's 1500 feet, it could be as
far as one mile!

Easy to install. Only $79 .95
complete. Add $4.50 for shipping.

30-Second InstaUation
Plug your SuperFone 650 into any

wallAC outlet. Push its standard modular
terminal into the telephone plug.You're in
bus iness.

Every component is heavy-duty,
from the built-in condenser microphone
(with automatic gain control) to the LED
indicator lights. This phone is designed for
hard use.

The SuperFone 650 is yours for
$249.95. If you want the SuperAntenna
with it, giving you a range of a mile - or
even more - you can have both for
$3 19.95. (Or you can get the Super­
Antenna alone for $79 .95.)

First, the base station is a speaker
phone. Touch a button and you can have
a hands-free conference conversation in
the room in which the base station sits.

Next, it's an intercom. You can page
the handset from the base unit and have a
private conversation. You have a true
wireless intercom. not just a signal.

Third, you have a privacy button.
Push that button and you'll stillbe able to
hear anything the other party says , but he
or she won't be able to hear you until you
take the button off "hold ."

Fourth, you have an automatic redial.
Touch the key and the SuperFone will
redial the last complete number.

What else? A security switch which
makes it impossible for anyone to call out
on the remote phone, without changing
the ability to receive calls. A volume
control for the speaker on the base unit. A
call button to page the base from the
cordless phone. nus PHONE HAS
EVERYIl-IING!

The SuperFone 650 - $249,95
The Supe rAntenna - $79.95
BOrn Phone and Antenna - $319.95
Adapter for Multi-Line phone - $39.95

Add $4.50 per total order for shipping.

We Absolutely Guaranteel
Use the SuperFone 650 (or any

electronic instrument you acquire from
us) for up to 30 days . Iffor any reason you
decide not to keep it, return it for a 100%
refund .

Enormous Range
We say the SuperFone 650 has a

range of 1500 feet.
Notice we didn't say "up to" or "as far

as " 1500 feet. There's no hedging,
because this seems to be the minimum,
not the maximum rang e.

Users report 1800 and 2000 feet.
That's nearly haif a mile. SuperFone 650 is
a radiophone, not a toy, and that' s why its
signal doesn't break up or start hissing or
crackling when you get half a block away.

You can tell whe n you heft it. It's a
Little Giant. You can feel the power inside .
What a marvel of electronic engineering it
is! And it's tough, too . It fits into your shirt
pocket, and you can bounce it around all
day without damaging it.

Speakerpbone, Intercom ­
Everythingl

SuperFone 650 is The Everything
Phone.Anything any phone can do, it call
do.

Until now, cordless phones have
given you wonderful convenience. But
they've had two problems:

1. The range is limited to 600 to 700
feet.

2. Some of them sound as though
you 're talking inside a barrel.

As cordless phones have become
enormously popular, another problem
has arisen: two people, living near each
other, can have the same channel. Not
only is there line confusion, but someone
else can literally make a long distance call
on your phone.

No more. Never again.

Range: 1500 Feet OR MOREl
The SuperFone 650 uses state-of­

the-art electronics to bring you the
ultimate cordless phone. Sound quality is
superb - and it stays superb, 1500 feet or
more from the base station. That's more
than twice the distance of standard
cordless phones.

Only SuperFone 650 has a secret
code system to prevent interference and
false operation of the phone. You choose
from 512 possible "code" combinations.
Both the base unit and the phone are
locked onto that code, which you can
change when you want to.

No other phone can interfere . No
other unit can share the signal. No one
else can hear or speak on your carrier­
wave.

No w onder they caIl it the SUPERFONEI

At Last-a Cordless Phone
with TWICE the Range, Sound
Fidelity to Rival Phones with
Cords, and a Privacy Code
System - AU This in a Phone
Less Than an Inch Thickl
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HOBBYCORNER
Reducing battery drain

EARL " DOC" SAVAGE, K4SDS, HOBBY EDITOR
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TH E FIR ST LETTER TH AT WE 'LL LOOK AT

this month is from Ken Alexa nder in Ten­
nessee . He built and installed a security
alarm sys te m in hi s ca r . Th e alarm
doesn't draw any current until it is acti­
vated . The probl em, though, is that the
LED indicator light does draw current­
typicall y about 40 rn.A . When the car is
not moved for a long period of time, the
battery can be affected , particularly in
cold wea ther. Ken wants a way to run the
LED with less current drain .

Suppose there were a way to keep the
LED turned off most of the time , and on
for onl y sho rt peri od s : The n , th e
"heavy" battery drain would occur only
in short bursts as the LED was turned on
briefl y . That would not only solve the
main problem but , in my opinion, provide
a better indicator- a flashing light usual­
ly attracts more ' attention than a steady
one.

Of course , there are many ways to
make an LED flash , but one of the simpl­
est is to use a 3909 LED flasher/oscillator
Ie. The best thing about it (from Ken's
viewpoint) is that the operating current is
I mA-and usually less , depending on
the appl ied voltage (6.4 volts maximum).

The circuit , in spite of the current peaks
on flashes, draws only about Y40 the pow­
er used by an LED alone . Add to that the
reduced average-current as the flash rate
is low ered an d you are have an in-

AN INVITATION
To better meet your needs, "Hobby

Corner" will undergo a change in di­
rect ion . It wil l be changed to a
question-and-answer form in the near
future . You are invited to send us
questions about general electronics
and its applications. We'll do what we
can to come up with an answer or, at
least, suggest where you might find
one.

If you need a basic circuit for some
purpose, or want to know how or why
one works , let us know. We'll print
those of greatest interest here in
"Hobby Corner." Please keep in mind
that we cannot become a circu it­
design service for esoteric applica­
tions; circuits must be as general and
as simple as possible. Please address
your correspondence to :

Hobby Corner
Radio-Electron ics
200 Park Ave. South
New York, NY 10003

FIG. 1

significant load for a car battery.
Figure I shows a schematic of a simple

3909 flasher circuit operated from a 12­
volt source. The 10K resistor drops the
voltage to the four volts needed to operate
the IC . It also restric ts the current that
flows when the LED does flash . Capaci ­
tor C I is needed to provide that burst of
current .

The flashing rate is dete rmined by the
value of capacitor C2. I suggest that the
rate be made fast enough for the LED to
attract attention , but not too fast-the fas­
ter it flashes , the more current you' ll
need . If C2 is 220 p.F the rate is about one
Hz. For a rate around four Hz, use a 1000
p.F capacitor.

If there is a voltage source between I .S
and 6 volts available, just omit CI and the
10K resistor. I hope this little circ uit
meets your needs, Ken.

Battery vol tages
Peter Poulos in our nation 's capit al

wonders why all batteries of the same size
don't have the same output voltage . (I
guess he also is wondering why many
batteries of different sizes do have the
same output voltage .) Well, Pete , it all
depends upon the mat er ials of which
the batter ies are made . Different metals
separate d by different chemicals (called
electrolytes) will produce different volt­
age potentials.

Let's make a few simple batteries to see
how it works . Get a couple of paper cups

FIG. 2

and put salt water in one and lemon juice
in the other. Now find a piece of copper
wire , a piece of aluminum wire , and a
shiny nail. Clip different pairs of the three
metal s to the leads of your voltmeter (set
on the one- or two-volt scale) and dip
them into the two solutions .

You will find that your "batteries "
will produce potentia ls of from O.IS-volt
to over a half of a volt. Try some other
solutions and other meta ls (especially an'
old silver coin if you can find one) . What
combination can you find to give the
highe st voltage ?

Yes, those really are batteries (actual­
ly, wet cells) . I wouldn't care to hook
them together and carry them around in
my flashlight , but they will do real work .
Folk who lived out in the country often
used similar power sources for ea rly
radios . But let' s stick with the "dry
cell s" that we're famil iar with . In those
batteries, the electrolyte material, which
is usually damp, is considered to be
" dry. "

There you have the basic principles that
you need to answer your question, Pete.
Of course, sometimes the manufacturers
will fool you . They may stack several
low-voltage cells together. For example ,
the common nine-volt "transistor-radio"
battery is actually a package of six small
I .S-volt cells. In any event , now you
know why all batteries of the same size
are not the same voltage . And why some
batteries that are the same size produce
different voltages.

Young entrepreneur
I have a letter from a 12-year-old by the

name of Steve Knell y . (I don 't know
where he lives because I misplaced the
envelope .) The rest of us had better watch
out because thi s young man is going
somewhere . Steve has a videogame rna-

-r5V To 12v
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chine and he is looking for the plans for a
coin box similar to the ones used in the
arcades . He wants the box to accept
dimes , so he must reali ze he has to beat
the competition when he starts out. That
boy has a head on his shoulders.

Sorry , Steve , but I can't seem to find
plans for a coin box. Perhaps you cou ld
figure out a way to use a key-operated
switch to turn on a timer that would sup­
ply AC to the machine for a preset time­
period. Hobby Corner has discussed tim­
er circuits on several occasions in the
past. Good luck!

Sound activation
Don Dawso n of Ontario, Canada needs

help on a circuit to activate some device
when sound comes out of his radio . (I'm
sure that many of you could use such a
circuit to activate something that will
wake yo u up when the clock radio
doesnt .) We ll , Don , the circ uit you
wrote me about is on the right track , but I
would do it as shown in Fig . 2.

An audio-output transformer is con­
nected "backwards" across the audio
output of the radio. This transformer out­
puts still-higher-leve l audio , and it goes
to the fo llowing rect ifier. Note that ger­
manium diodes are used instead of silicon
ones-the voltage drop across them is
lower .

The output at point A is just straight old
direct-current crea ted from the audio sig­
nal fed into the rectifier . Whenever sound
comes from the radio , a positive voltage
appears . If that voltage is not great
eno ugh fo r yo ur purposes, an aud io
amplifier can be adde d between the trans­
former and the rect ifier .

The DC output (at A) can be used for a
variety of purposes. It can turn on a signal
light, sound a tone , or do almost anything
else . Not knowing what use Don intends
for the device, I have shown a 2N2222A
transistor switch connected to the output,
but almost any NPN transistor can be
used. As shown, the switch output varies
between ground and the app lied voltage .
The circuit could as easi ly activate a relay
or other low-voltage device . Of course , if
your relay is sensitive enoug h, it can be
operated right from point A without the
need for the transistor switch .

Experiment!
Before closing this month ' s column , I

would like to preach a sma ll sermon. Sur­
prisingly often , the mailbag contains a
letter that refer s to a circuit published
he re , in another article in Radio­
Electronics, or even in another maga­
zine . The question usually goes some­
thing like this: "Wouldn 't it work better if
you con nected A to C instead of to B?" or
" What would happen if you connected a
wire from X to Z?,'

Well, friend s, let me suggest that you
get down and dig into the matter for
yourse lves . Study the circuit as best you
can and then try it out. If there are costl y

OF ALL THE MICROWAVE
DEVICES AVAILABLE ONLY

THE ET*1000 ...

PORTABLE
uPOCKET"

"MICROWAUE"
HAS SO MANY USES

Ve,sallllly - works tndoors . Channels 2 II 3.
lor you specrly) colo' 01 B&W TV Grea t tor
apartments. hotels office buildings,
conoornmurms. any v·/here an outdoor antenna
cannot be used. Works best above ground level.
(upstairs ants.• etc.I
Desc, lplion - All merat cons trucnon. high
concentration pa rabolic reflec tor with dual
element Vagi for center element at focal point
for maxi mum gain . One year In le51109 and
deve lopment One year warranty . parts & labor.

Personal check . M.O. - Relu rn address . plus
54 .00 handling. Tex. res add 5% sales tax.
(214) 341·3397

components involved , take whatever me­
asures you can to protect them and experi­
men t . Eve n a failed experiment is of
value-you' ll learn what not to do the
next time!

It ' s easy to tryout different things
when you use a solderless breadboard .
Just build a circuit on it and then start
changing component val ues or con­
nections unti l you find the comb ination
that makes the circuit perform best. I
learn quite a bit by experimenting-you
can do the same . R-E

.'They demand a franc hise f ee or they' ll
knock out our satellites ."

The world 01
electronics

gee-wizardry

-YOURS FREE.
32-pages of tes t ins truments - fro m the
latest digi tal multi mete rs to the famo us
EICO scopes. Security systems . Auto­
moti ve and hobbyist products. Kits and
asse mb led. EICO quali ty. EICO value .
For FREE ca ta log, check reade r service
card or send 50t for first c lass mai l.

~ 108 New South ROild
Hicksville, N.Y. 11801

CIRCLE 59 ON FREE INFORMATION CARD

\~etEcTRONIC

~RROJECTS
~.;, \~G"\S FOR

??-o,)~ '"
~'f'l _...> ,:",

$~6t~~. MrJSICIANS
I ....

Even if you • now an ohm from a volt, Craig
Anderto~e y revised and expanded book shows
you how to build 27 accessories that enhance your
sound and broade n yo ur musica l ho rizons .

II you're an old hand at musical elect ronics . you' ll
reall y apprec iate that al l of these processors, from
Tube Sound Fuzz to . Phase Shifter are compat ib le
and work together Wit hout creating no ise , signa l loss,
bandwidth com press io n or any of the othe r prob lems
commo n to in terconn ectin g effects from diffe rent
manuf acturers. There's even a comp lete chapte r on
how to modi fy and combine effects to produce your
own custom pedal board.

Low cost project kils avai lable from PAIA help make
even your first e~ pos ure to elect ronics a pleasa nt,
hassle-f ree expene nce and tha nks to the sou nd sheet
demo record bound into the book you know [ust how
the completed device wil l sound before you even sta rt.

CHARGE TO VISAORMC TOLL-FREE
1-800-654-8657 9AM to SPM CST MON-FRI

DIRECT INQUIRIES TO;

IDiAElectronics, Inc.
1020 W. Wil sh ir e Blvd ., Ok la ho ma City , OK 73116 - {.405}S43·9626

1- - - - - - - - - - ­I I RUSHMYCOPYOF "ELECTRONIC PROJECTSFOR II MUSICIANS", $14.95 plus $1 postage enclosed. I
I ISEND FREECATALOGOFOTHER PAIA PRODUCTS.

I name I
I address I E
I city • state -.- - ZiP 1~
I IDiAElectroniCS, Inc. I ~
Dept. 5R . 1020 W. Wilshire si vo., Oklahoma City, OK 73116 W
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THE DRAWING BOARD
Increasing current-handling capability of regulators

ROBERT GROSSBLATT

(f)

~
zo
a:

. f-
a
w
...J
W

o
o
<X.:a:

78

THE TREND IN MODERN LOG IC FAM ILIES IS

to make them operate with sma ller and
smaller amounts of power. (I suppose the
ultimate goa l is the fami ly that can run on
po tenti a l e nergy !) Low er power­
requirem ent s get rid of the necessity for
wrist-thick cables and glass insulators,
but there ' s an even more important bene­
fit. Low er pow er means smaller, and less
compl icated , regulato r ci rcuits. Some
Ie' s even have the regu lator circ uitry
bu ilt onto the chip 's subs trate. Less
current-draw means that the layout of the
+ V run on printed-circuit board s is much
simpler. Rem ember th at when heavy
amounts of current are runn ing through a
trace on a board, a potentia lly trouble­
some vo ltage drop will be genera ted be­
cause of the resistance (however small) of
the copper trace. That can lead to in­
ductive oscillation and other nightmares .

T hat " lo w power " s ide be ne fi t ,
however , can tend to mak e you a bit
forgetful when you' re developing a pow ­
er supply . LED ' s, relays , and other thing s
can still gobble up current at an alarm ing
rate . A power supply that can de liver half
an amp may see m perfec tly adequate for ,
say, a CMOS circ uit- and it is . Un­
fortunate ly , when we start aski ng the cir­
cuit to turn so mething on or light some­
thing up , the current draw is going to
increase dramatica lly and our half- amp
supply is rapidly going to dro p dead .

T he vo ltage-regu lato r circuit tha t
we' ve been develop ing over the past few
months can so far safely supply abo ut a
half amp ove r its full range, but it ' s a
smart move to design it so that it can
provide a lot more . Sin ce the internal
circuitry of the 7805 is limi ted to less than
one amp, it ' s obvious that we ' re going to
need some other device to provide the
add itional current.

Adding a pass transistor
In Fig. I, we 've added a transistor and

a resistor to take care of the additional
current. For simplic ity 's sake I have n't
drawn in the rest of the circuit we've
developed so far. All the CUITent that goe s
into the regul ator has to pass throu gh RB

since it' s in series with the regulator in­
put. Ohm' s law tells us that as the current
flow through a resistor increases , so does
the voltage developed across it. The base­
emitter junction of Q I , a PNP transistor ,
is in para lle l with RB . As long as the
current flowing thro ugh the resistor is be-

FIG. 1

FIG. 2

Iowa certain level, ju st about all that ' s
going to happen is that the resistor will get
a little war m. At some point , however,
the voltage drop across RB is going to get
high enough to turn on the transistor,
which will start to pass current through its
co llec tor. That curre nt is added to the
current supplied by the regu lator and al­
lows the draw on our power supply to be
increase d by the amo unt that the Q I can
handle without blowing up.

Transistor Q I , then , is used as a sw itch
that senses when the regulator output is
near some limit and turn s on to provide
the extra current that the regulator can 't
handle . Th e turn-on point of Q I is de­
termined by the value of RB and the base­
em itter voltage of Q I . One othe r thing to
be aware of is that the difference betwe en
the input and output voltages is going to
change . Since Q I and RB are in series
with the regu lator input, the volt age drop
acro ss them has to be adde d to the in­
herent 2-volt drop of the regulator. Th at is
important to remember when we 're figu r­
ing out how much voltage we need at the
output of the rec tifier.

Short-circuit protection
Before we start doing any arithmetic to

calculate the value of RB we have to add
some short-circuit pro tec tion to the cir­
cuit. I know you're thinking that we took
care of tha t earlier , but we ' ve now added

active compo nents to the input. If the
outpu t is shorted now , all our ea rlier pr-o­
tect ion springs into action-but it only
takes ca re of the regulator. The co llector
of Q I is go ing to be shorted out and the
transistor is go ing to start passing current
through the short. lt will rap idly exceed
its ma ximum collec tor-c urr ent ra ting,
and all you' ll be able to do is administer
the last rites .

That is , to say the least , an und esirable
state of affairs . In Fig . 2 we 've added a
safety net for Q I in the form of Q2 and
Rs . Th ose of you with sharp eyes will
recognize that those two new co mponents
for m a swi tch in exactly the same manner
as RB and Q I . The sa me sort of analys is
also app lies .

All the current that flow s through Q I
has to pass through Rs. When a certa in
point is reached , the emitter -base ju nc­
tion of Q2 is go ing to conduct and the
transistor will turn on. When it does, it
will lower the voltage across RB and tum
QI off. Since Q2 isn' t goi ng to turn on
until the power supply is providin g really
large amo unts of current , we need a heft y
transistor the re. It has to handle pretty
close to the sum of the short-circuit cur­
rents of both the 7805 and Q I .

Since there are more components con­
nected in the circuit between the base and
emitter of Q I , the math need ed to ca lcu­
late the values of the two resistors is go ing
to be mote complicated . Rather than go­
ing through it however , let' s make a few
inte llige nt assumptions and see if we can
make life easier.

If we use silicon transistors for Q I and
Q2, we know that the base-emitter volt­
age is goi ng to be about .65 volts when the
transistor is turn ed on. As long as the
voltage is below that , the transistor will
be turn ed off.

Now let' s look at Fig . I aga in and
ass ume that Q I isn't there . The 7805
needs about 8 mA to operate-the rest of
the current it passes is avai lable to what­
ever circuit it ' s powe ring . The regu lator
can handl e ha lf an amp without any prob ­
lem, but let' s be on the safe side and
arrange for Q I to turn on when the regula­
tor draw exceeds 250 mA. Since the turn­
on voltage for the transistor is 0 .65 volts,
ca lculating the value of RB is a snap: RB

= Ell = .65/.250 = 2.6 ohms
Now, it' s true that the emitter-base

junction of Q I is in para llel with RB so
that bunch of arithmetic isn 't strictly cor -
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Video Generator

THE HICKOK ELECTRICAL INSTRUMENT CO.
10514 Dupont Avenue. Cleveland. Oruo 44108
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• Video output for all VCR, CCTV and
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• 10 step gray-scale staircase signal
for video circuit analysis

• 10 bar and 3 bar gated rainbow pattern
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• Operates from 2 std . 9V batteries or
115VAC

• Single slide switch control

• Complete with test leads , protective
cover, AC adapter , comprehensive
instruction manual
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SPIKE·SPIKERSrM•••The Solution!

DElUXE $79.95
Dual 5-stoge filtered

ckts, 8 switch sockets
moin switch, fuse. light

Minimize equipment damaging spikes and conducted RF noise
to or from sensitive equipment. Transient surge protection
plus low poss RFI hash filtering. Allunits 120V' SA.
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Kalgla Electronics Ca., Inc.
6S 84 Ruch Rd., Dept. re
Bethlehem, PA18017

o ART OF PROGRAMMING THE 1K ZX81 .
How to use the features of the ZX81 in programs
that fil into the 1K machine. 96pp. S5.75 postpaid.

o ART OF PROGRAMMING THE16KZX81.
How 10 use your 16KRAM pack and ZX printer to
the full. 144 pp. S6.95 postpaid .
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Spectrum to work for you. 144 pp. S8 postpaid.
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rect. Remember, though, that the appar­
ent resistance of the junction when the
transistor is in cutoff is pretty high. It' s
not really accurate to talk about the resist­
ance of a transistor (or any semiconduc­
tor , for that matter), because they're
dynamic devices and we should more pro­
perly refer to their ' ' impedance." That's
the DC resistance coupled with an AC
component. Foro ur " real world" circuit,
however, the difference doesn't amount
to much and we can ignore it.

If you look at Fig. 2, you' ll see that we
have to go a little farther in figuring the
value of RIl . Since both RIl and Rs are
across the emitter-base junction of Q I,
both their values have to be taken into
account when we figure the trip point of
Q I. Once again, the " resistance" of Q2
in cutoff is high enough for us to ignore it
and just work with the resistor values.

Since Rs has to pass all the current that
flows through Q I, we have to decide what
we' re going to let the maximum current
be. Five amps is a good value for our 1----------- ---- - -

regulator circuit- more than that will
cause design problems we don't want to
get involved with. Just as was the case
with Q I , Q2 will start conducting when I
its emitter -base voltage reaches 0 .65
volts. If we want that to happen when Q I
is passing 5 amps, Rs has to be on the I
order of O.13 ohms . The total resistance
we need to turn on QI is 2.6 ohms. Since I
Rs must be .13ohms, the new value of R,
will be 2.47 ohms.

Now, I'm the first to admit that those
are pretty oddball values for resistors. I
You can' t exactly amble down to your
local resistor store and buy a 2.47 ohm
resistor. There are ways around that , I
though.

Next month we' ll take care of all the
unfini shed business and complete our I
regulator. We'll consider choices for QI ,
Q2, and the proper wattage for the resis­
tor. Not only all that. but, since we' ve all
been working so hard we' ll find ourselves
treated to a surprise in the circuit that' s
not only useful , but that' s one we get for
free. R-E
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STATE OF SOLID STATE
Power MOSFET amplfiers

ROBERT F. SCOTT, CONTRIBUTING EDITOR

+V

High-voltage trigger
A ser ies of new semiconductor devices

for high-v oltage bilate ral trigger applica­
tions has been introduced by Motorola.
Known as SIDAC's, the devices combine
the high- voltage bilateral trigger func­
tions of triacs with the simplicity and low
cost of two-terminal diac triggers. The
devices replace less reliabl e components
such as neon bulbs for applications such
as: high- voltage regulators, strobes and
flashers, ignitors, line-transient clippers,
pul se generators, fluorescent lighting ,
and high-pressure sodium-vapor lighting

The devices are designed for direct in­
terface with the AC power line. Upon
reaching the breakdown voltage in each
direction (104 to 135 volts) the SIDAC
switches from a blocking state to a low­
vo ltage "on" sta te. Co nd uc tio n
cont inues-as in an SCR- until the main
terminal current falls below the holding
current, typically 100 mA.

The new MK IV series of SlDAC 's in­
clud es three devices , the MK IV-115,
MKI V-125 , and MKIV-135 ; with the
last three numbers indicating the max­
imum repetiti ve break- over voltage. Fig-

because if Q8 is to clip at the level of the
positive power-supply line, its gate volt­
age must be driven beyond that point.
Thus, a voltage higher than Y6 must be
supplied to the input and driver stages .
Instead of using an external power-supply
with an output of more than 35 volts, the
designers elected to bootstrap the Y6-volt
supply; that boot strap circuit consists of
D7, C4, D6 , C9, and R15 .

The closed-loop gain is determined by
resistors R 16 and R 17. Capacitor C3
compensates for any offset in the output.
In this design , the open-loop gain is set at
20 kHz by the gate capacitance of the
power MOSFET's and the values of the
gate resis tors, RIO and R II. This fre­
quency can be pushed higher by reducing
the value of the gate resis tor. However,
this will increase the power dissipated in
the driver stage- particularly in Q6 and
Q7 .

Data for this sectio n of the column was
taken from a pre -published copy of
Application Note AO-40 (A Low-Cost
Audio Amplifie r Using Power MOS­
FET's by Bru ce Rosenthal and Jim
Meador) from Intersil , Inc . , 10710 N.
Tantau Ave., Cupertino, CA 950 14 .

I·

OUTPUT

-v

R14 C6
Ion r.01
2W

09
IVN5200KNF

C7 -35V

100/50V 1"..

07 C5 +35V
1N4002 5/50V +

R12
lOn

the positive power-suppl y line is boot­
strapped to insure that the positive and
negative half-cycles of the output signal
are equal and maximized.

The input stage is designed around Q3,
a U402 dual N-ch annel JFET in a differ­
entia l configuration . A pair of Jl 13
JFET's (Q I and Q2) provide a constant
current for the U402 . That current con­
trols the bias current of the output stage
and is set by R18, a IO-turn IK trimmer
potentiometer. Bipolar transistor pairs
Q4-Q6 and Q5-Q7 turn on in proportion
to the input signal and provide drive cur­
rent for output transistors Q9 and Q8,
respectively. Th e dri ve curre nt flows
through RIO and R II and develops the
necessary gate-source voltage for the out­
put transistor s. The power gain of the
output stage is quite high because of the
comparatively high value of the resistors
connected between gate and source.

The boot-str app ed positi ve power­
supply line, mentioned earlier, is needed

R15
lK

R13
zn

R16
30K

R17
lK

+ C316.SIIF

·L 1·20TURNS NO. 16
WIRE WOUND AROUND R14

•• CHASSIS GROUND

02
lN914

R6 R7
7.5K 7.5K

A
R4
750n

o

03
lN914

SOME OF THE NEWER HI-FI AMPLIFIERS

are designed around power FET's in the
output stage. That's because they offe r
low harmonic distortion, extended SOA
(Safe Operation Area), and infinite cur­
rent ga in. The design , construction, and
per form anc e of such an amplifier is
cove red in a recent Intersil application s
note . Its schematic diagram is shown in
Fig. I . The amplifier delivers 50 watts
into an 8-ohm load . Its frequency re­
sponse is ± 3-dB from 20 Hz to 100 kHz
while distortion is less than 0 .25% from
20 Hz to 20 kHz .

T he a m pi i fier' s d e s ig n i s u n­
conventional in seve ral respects: First,
there are no rolloff or compensa tion capa­
citors . Instead , rolloff is provided by the
input capacitance of the power MOS­
FET's (Q8 and Q9) that are arranged in a
quasi-complementary output stage . The
driver stage uses bipolar transistors and
provides the usual voltage amplification
and phase-splitting functions. Finally,
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The minimum breako ver (breakdown)
voltages are 104, 110, and 120, respec­
tively for the three devices . Off-state re­
petitive voltage is ± 90 volts and repeti­
tive peak off-state current is 10 }.LA . In­
stanteneous on current is 1.0 amp RMS
for each device . Maximum breakdown
current (60-Hz sinewave) is 200 }.LA. For­
ward "on" voltage is typically 1.1 while
dynam ic hold ing current is 100 rnA.

Transistor data book
Field-Eff ect Tr an si st ors-Selector

Guide and Cross Ref erence is a 32-page
booklet chock full of valuabl e informa­
tion on FET' s . It opens with a brief de­
scription of all types of field-effect tran­
sistors and then comparing FET' s to bipo­
lar devices and then JFET's versus MOS­
FET's. This is followed by many listings
of pertinent characteristics of JFET' s,
single- and dual-gate MOSFET' S, dual­
gate DMO S as well as power MOSFET' s.

A numerical index lists approximately
70 de vices who se ch aract eristics are
li sted in tables depending on thei r
classification as Switches and Choppers,
Power MaS , Low-Frequency Low­
Noise Amplifiers, or High-Frequency
Amplifiers. A Cross-Reference and In­
terchangeability Guide matches industry
type numbers of approx imately 1900
FET 's with equiva lent types from Motor­
ola. The book concludes with illustrated
FET ap p lic atio ns th at include an
ionization-chamber smoke detector and a
500-MHz dual-gate MOSFET amplifier
that is suitable for service in the front-end
o f a co m m u n ic a ti on s re cei ver.­
Motoro la Semiconductor Products, PO
Box 20912 , Phoenix, AZ 35036 .

continued on page 89

me 2 shows two SIDAC circuits; Fig . 2-a
shows how electronic equipment can be
protecte d against line-voltage transients
and Fig . 2-b shows a SIDAC as a two­
termin al trigger for a strobe or flasher
application.
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SERVICE CLINIC
A dish full of bugs
JACK DARR SERVICE EDITOR
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SATELLITE-RECEIV ING SYSTEMS HA VE BE ­

come very popular of late, especially in
rural areas where cable TV is pretty cer­
tain to remain merely a dream . Such sys­
tems, and the large outdoor antenna s that
they use , have their own pecul iar prob­
lems, some of which can really " bug"
you if you don't recogni ze the cause .
Here are some cases that you may find
interesting .

In the first case, the system had been
working well , until suddenly the recep­
tion started getting worse and worse , and
finally went out completely . Checks of
the syste m showed nothing out of order in
the elec tronics- LNA, downconverter ,
etc . That left only the dish antenna . Noth­
ing was immediately apparent , but close
exa mination finally showed the cause .

A parabolic dish reflects the 3- 4-GHz
satellite signals on to a structure called a
feed hom at the focal point of the dish (see
Fig . I) . The feed hom directs the signal
on to a sma ll pickup device. There are
various ways of picking up the signal;
some antennas use very tiny dipoles, oth­
ers use a waveg uide, and so on. But one
thing is common to all designs-there is a
small hole at the end of the feed hom that
the signal must pass through . In this case ,
the hole had been chose n by a female
mud-dauber wasp to make her nest in.
That busy little bug finds a deposit of wet
clay, and carr ies vast quantit ies of it, con­
sidering her size, to your garage eaves , or
anyplace else she can find to build nests ,
which are long tubes of clay . She loves to
use ho les in anything she can find­
garden hose stored for the winter , a set of

socket wrenches in an open toolbox, a
paint spray-gun left on the bench; etc. In
this case, she had adopted the end of the
feed horn-and it' s hard to get a signal
through a couple of inches of wet clay.
Cleaning the aperture out, and guarding
against further problems by tying a small
piece of plastic wrap over the end , cleared
up the problem .

In the second case the system worked
nice ly during the day, but at dusk the
reception gradually got worse until it quit
altogether. Once again a wasp eventually
proved to be the source of the problem .
That one is called the paper-m aking wasp;
their nests , found under eaves, etc., look
like a cone made of paper. Those wasps
also like to adopt any kind of hole as their
own. They were settling in the hom , and
getting ready to build their nest there.
During the day, they were all out fora­
gi ng; at dusk , th ey ca me ba ck and
crawled into the horn. This is a big wasp,
and it didn 't take many to fill the feed
horn completely .

Here ' s a word of caution. Those red­
bodied wasps have a nasty disposition and
when they sting you you' ll know it. The
best way to deal with them is to spray the
feed hom with a strong wasp killer while
it ' s " occupied, " and come back later to
clean it out. Once again, cove r the open ­
ing with plasti c wrap to prevent any future
problems.

A different kind of animal
The last case we' ll talk about deals with

another kind of animal, one that can do far
more damage. The animal I am talking
about is man , and in particular the type of
man that doesn 't think.

One such critter was worki ng as an
assistant to a dish installer. The installer
wrote me asking for help (incidentally,
this is the only case of satellite trouble
we've ever fixed-by mail , of course).
One of his customer s had complained that
the system got very noisy in rainy wea­
ther. I told him to tighten all the coax
fittings and then spray them with a clear
acrylic coa ting to weatherproof them .
The insta ller then sent his assistant out to
spray the plugs. Spray them he did-with
a penetrating oil (the fellow simply did
not read the label before doing the job ).
Of course , the oil not only penetrated the
plugs, but went right down to the coax's
center condu ctor , dissolving the insula­
tion as it went. All the coax had to be

replaced-which was expensive , to say
the least. The moral of the story is: When
you give someone instructions to do ajob,
make sure everyone understands exac tly
what' s to be done. Otherwise, you're in­
viting disas ter . R-E

SERVICE
QUESTIONS

TWO HINTS

Here are a couple you might be in­
terested in. I had a Wollesak 3M tape
recorder that would not run in one direc­
tion. It had an odd clutch setup ; when the
direction was reversed , the idler ran up a
spira l groove to engage the other drive .
After cleaning the grooves, the idler
worked, but the clutch facings were so
badly worn that they slipped . The fix
turned out to be fairly simple . We got
some fairly thin gasket material from an
auto supply store, and cut two new clutch
facings out of it. Those were cemented to
the idler and the whole thing works better
than new.

The second hint is for those into restor­
ing old radios. A good place to find in­
form ation about parts and services is
Hemmings Motor News , Box 380 , Be­
nnington, VT 05201. Thei r class ified
sec tion includes ads for various com­
ponents , as well as for such services as
reconing speakers and restoring woo d
veneer.

Thanks to Rodney K . Sc hrock of
Somerset, PA fo r these .

BURNING RESISTOR

I repaired a Setchell-Carlson 3C66, in­
cluding installing a new CRT and so on. I
noticed that the 22K resistor between the
cathode of the 3A3 and the plate of the
6BK4 had burnt up and replaced it with
one of equal value, but rated at 2 watts.
The set worked and the customer took it
home. A while later I got a call-the set
had gone out again. WhenI got it back into
the shop, I found that the same 22K resis­
tor was once more charred beyon'd
recognition. I'm puzzled; is it possible that
a common carbon resistor won't work
there?-L.P., Osceola, IA



I think your guess is right. I' ve had
some embarrassing experiences trying to
use co m mon carbon-types in high­
voltage circuits. The best bet here would
be to use a glass-film or flameproof type.
Carbon resistors, when used in high­
voltage c ircuits, have to handle a lot more
power than you might suspect at first
glance. As a result, they get hot and burn
up.

To tell you the truth , I'm not sure what
that resistor is doing there anyhow. The
only other time I've seen something like
that was in an old Zenith. Incidentally,
that resistor, which was a IK unit, also
burned up regularly . We eventually re­
placed it with a short piece of heavy hook­
up wire .

WHICH CAPACITORS?
In the February, 1983 issue of Radio­

Electronics you had a question about
" flag waving" (instability) in older sets
when using a VCR. We have a CTC-68
(1973) with that problem. You said to re­
duce the value of the AFC capacitors; are
those the ones that are called out as C2
and C3 in the MAH001A module in that
set?-L.K., Newark, CA

I took a look at the Sams Photofa ct
(number 1378-2), and I'm pretty sure that
they are; try smaller ones there. You
might also try reducin g the value of the
lOOK resistors, although I've never heard
of anyone having to do that.

POSSIBLE CURE
A recent letter in your column de­

sc r ibe d a prob le m wit h a Zen ith
16Z7C I9Z that was destroying 6HV5's; I
may have a solution. In severa l of those I
have found that the tube's screen resistor,
a 1K unit, has either increased in value or
opened. If that happens, it may produce
the symptoms observed. If the 6HV5 has
to be replaced, it is a good practice to
check that resistor , especially if the tube' s
glass is cracked; the resistor can be check­
ed from the top of the chassis. Hope that
helps-Robert Cortner Jr. , Da vison TV ,
Buffalo , MO

VERTICAL PROBLEM
I have a Sears 528.4 16703 14 with

nothing but a bright horizontal line on the
screen. The sound is OK. I checked the
vertical circuit and found one problem:
There was - 50 volts on V6A where there
should have been + 300. I scoped the
boost that fed that plate and found a very
high ripple-voltage . Replacing C I 13C in
the + 300-volt line cleared up that prob­
lem. The moral is that you should always
scope the B + lines.

That bad capac ito r wa s ev ide ntly
allowing f eedback that was upsett ing
everything. Incidentally, When you see
mysterious vertical lines at one side of the
picture , and the set uses flvba ck-derived
low-voltage sources, always scope those.
You may fi nd , as we did in severa l sets ,
that the small fi lter-capacitor on the low-

WERSI Dept M40 P.O. Box 5318
Lan caster. PA 17601

o Free Inf o. Pack: 0 Organ 0 Pian o
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voltage supply is open and you' re getting
a ripple voltage at the horizontal fre­
quency!

Thanks to Lesley F . Dahm f or this .

REPLACEMENTIC
I need a replacement or substitute for

IC-200 in a K-Mart SKC-1940-AM; the part
number is 56A49-2 or 56C49-2. I've looked
everywhere I can think of.-C.H., Liberty
Lake, WN

That set was made by Admiral for the
Kresge Co. To my surprise I found a
listing for the IC in the Sylvania ECG
guide; it's an ECG-854. Incidentally, the
letter in mos t Admiral part numbers
doesn' t mean much , hence both part num­
bers you listed are the same. If you need
other Admiral parts, and can't get them
locally, try their WATS-line number: 1­
800-447-836 1. Be sure to have the correct
Admiral part number handy or they'can' t
do much for you.

CLOCKIC
An Imperial clock radio, model CR­

102, made for Superscope , was stuck in
the calendar mode . The data sheet for the
clock IC , an Electron ic Arrays 73 17,
showed that an internal pull-down resis­
tor at pin 24 enables the clock mode un­
less Vss (20 volts in this case) is applied
to the pin. When I measured , I found the

continued a ll page 99

GET
MICROCONTROL
WITH SAMS.
This fascinat ing book shows how
you can turn a low-cost comp uter
int o a dedicated microcontr oller for
a robot , your home's environm ent,
games, instruments, and more! You
can even design your own micro­
cont roller fr om scratch!

No previous design experience is
needed. Just your brain, a microc hip
and Sams MICROCOMPUTER
DESIGN AND TROUBLESHOOTING.

Start ing with the basic controller
functions, it covers sequencing,
counting , t iming , computation and
management . It also answers such
questi ons as, "What is a develop­
ment system?" and "Can you use a
Mot orola chip w ith an Intel proces­
sor?" It even discusses how to put
together a simple test inst rument
fo r locat ing board faults and other
useful trou bleshooting tech niques.

Also included are detailed
chapters on read/w rite timing ,
interfacing ROM and RAM, bus
schemes, address decoding and
other impo rtant design and system
considerat ions. MICROCOMPUTER
DESIGN AND TROUBLESHOOTING is
like having a compute r consultan t
in you r pocket, yet it costs on ly
$17.95!

Get your hands on a copy and
get computer control! To order
MICROCOMPUTER DESIGN AND
TROUBLESHOOTING (No. 21819).
call 800-428-3696 or 317-298­
S566 and ask for Operator 393.

13 SAMS BOOKS AND SOFTWARE
~fo'ri~~t. 62~~~~r~efo . INC.
p.o. Box 7092
Indianapolis. IN 46206

Offe r good in USA only and expires 10/ 31/ B3.
Prices su bject to change without not ice . In
Canada, contact Lenbrook Electr on ics,
Markham, Ontario L3R 1H2. AD393
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Without question, microcomputers are the
state of the art in electronics. And NTS is the
only home study school that offers you .
training for this booming field with a choice
of 3 production-model micro computers.

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

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

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

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

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

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

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

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

Zip _

3. The NTS/Heath HN-89A Microcomputer
feature s fl oppy d isk storage, "smart " video .
term inal , two'Z80 microprocessors, with
32K RAM Memory; expandable to 64K on
board. 4 . The NTS/Heath GR 2001 Digital

3. Color TV (25" diagonal) features
specialized AGC-SYNC mut ing, fi lter ed
color and new sol id-state high voltage
tr ipl er rectif!er.

Apt. City' _

State _

Name _

Addr ess _

nlsNATIONALTECHNICAL
SCHOOLS

TECHNICAL-TRADE T R A ININ G S INCE 1 9 0 5
Res id e n t a n d H o m e -S t u d y Schools

4000 SO. FIGU EROA ST.• LOS ANGELES. CA. 90037
r---··--·--·~-~_····_--·· ·I _~

NATIONAL TECHNICAL SCHOOLS ~iIIl:iii::.i~
4000 South Figueroa Street. Dept. 206-073 r::
Los Ange les. Californ ia 90037

Please rush FREE color catalog on course checked below

D MicroComputers /MicroProcessors D Auto Mechanics
D Communications Electronics D Air Conditioning
D Digital Electronics D HOl1)e Appliances
D Industrial Technology D Color TV Servicing

1. The NTS/Rockwell AIM 65 .
Dedicated Mic rocomputer A Single
board unit featuring on board

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

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

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

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



COMPUTER CORNER
Recent ly-introduced microcomputers

LES SPINDLE *
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NOT WI LLI NG TO BE LEFf BEHI ND WHILE

well-established computer companies like
IBM and DEC moved aggressively into
the personal-computer marke tplace, vet­
e ran personal-microcomputer man­
ufacturers like Tandy/Radio Shack and
Apple Computer recently came back with
a vengeance.

After months of media spec ulation
abou t its not-too-well-kept secret, Apple
unveiled its new 32/l6-bitLisa computer.
Both the Apple lIe and the simul­
taneously-announced Radio Shack Model
12 were up staged by the attention­
grabbing Lisa.

If Lisa actually lives up to its pre­
release promi ses, it may well give all
competitors a run for their money . Priced
just below $10, 000 , Lisa barely fits into
the "personal" or " small business"
computer categories . Yet, it s co m­
prehensive list of feature s and integrated
software may 'well compensate for its
price . And there ' s plenty of room for ex­
pansion as the applications needs grow .
But it s biggest feature is its user­
friendline ss. It ' s aimed at those not well­
versed in " computerese." Apple claims
that a first-time user can put the Lisa to
work in less than a half-hour.

The hallmark feature of Lisa (Local
Integrated Software Architec ture) is the
extreme ease of use promised by its
"mouse" device . The mouse isa palm­
sized box connec ted to the termina l that
allows the user to manipulate a cursor just
by moving the mouse across the desk top .
Pictorial symbols, such as a file folder , a
wastebasket, and stationery, provide the
user with an immediately-identifiable
range of functions - such as filing a docu­
ment , discard ing old data , or writing a
letter. By simply moving the cursor to the
desired function , the user can perform
functions that ordinarily require a good
deal of key -punching, several co m­
mand s-and occasi ona l swearing by
newcomer s or those not famil iar with the
particular system- to accomplish.

Meanwhile , a menu at the top of the
scree n co ntinuous ly list s the vario us
functions within each applic ation. By
simply moving the mouse to point at one
item, another detai led menu is displayed
on the screen to guide the user step-by­
step through that particular functio n. The

' Managing Editor, Interface Age magazine

interactive proces s continues , allowing
even a complete comp uter novice to move
quickl y from one transactio n to another
with a minimum of time and effort .

The range of software that comes stan­
dard wi th the computer is also im­
pressive, and-another importa nt feature
of the machine-data from each package
is easi ly integrated with data from the
other packages through the use of the
versatile mouse . LisiCa lc is an spread­
sheet program for financial planning. The
LisaWrite word-proce ssing program in­
tegrates severa l text-editing functions for
correspondence , reports, short mem_os, ­
etc . LisaGraph integrates spreads
data with various graphs-bar , Ii ,bar/
line , scatter graph , or pie cha s. That
program can work in conjunction ith the
LisaDraw program for creating gr ic
designs. The LisaLi st program perform s
comprehensive data-base and filing func­
tions, while LisaProject handle s various
critical-path and project -management
functions. And that , too, can be inte­
grated with the other programs.

To make the mach ine even more ver­
satile, it is compatible with either BASIC ,
Cobol, or Pascal. Two operating
systems- CP/M and Xenix-are sup­
ported .

The microprocessor for the Lisa is the
MC68000 , which combines a 32-bit in­
ternal architecture with a l6-bit external
data path. The computer comes with one

megabyte of RAM . Two 51/4-inch floppy­
disk drives are standard and a Profile hard
disk supplies 5 megabytes of storage.

The CRT screen is a 12 inch , black­
and-white displa y. The resolution is 364
x 720 pixels. A typewri ter-style key­
board and numeric keypad are standard .

Two serial ports and one paralle l port
are included and allow for a multitude of
additional functions . The App leNet soft-'
ware package (not available as this was
written) will enable local-area network
communications. Da ta-base access to
The Source , CompuServe, and other such

- s-er1Ces.is:jmSSible.with the LisaIerminal
software accessory.

I

Another new Apple \
Somewhat buried der all the hoopla

surrounding Lisa e Apple 11e (e is for
" " IS a successor to Apple's
most popul ar computer- the Apple 11 .
The system is priced below the similarly­
configured Apple 11 +.The 64K unit off­
ers easy expansion to l28K with a plug-in
card. A low-cost 80-column card is also
available .

The system is fully compatible with all
Apple 11 software on the market. Mean­
whil e , enhancements to existing pro:
grams are rapidly being developed by var­
ious companies to add new features that
are possible on the Apple 11e. Among new
programs are the Apple Writer 11 word
processor and Quick File 11.



new transistors are intended for large­
signal, common-base amplifier applica­
tion s in indu strial and commercial
cellular-FM radiotelephone equipment.
All three devices have guaranteed gain
performance at 900 MHz, collector
efficiencies of 55% minimum, and will
withstand a 30: I VSWR load mism atch at
their rated voltages and power outputs .
The MRF390 is packaged in a 305-1 case;
the othe r two devices in the family in
319-04 packages. Prices in quantities of
100-499 are $10.00, $ 19.55, and $30 .60
for t he MRF890 , -892 and -894 ,
respectively .-Motorola Semiconduc ­
tor Products, Attention: Tom Bishop,
PO Box 209 12, Phoen ix , AZ 209 12.

Voltage regulator design data
Linear Voltage Regulators , (Applica­

tion No te APN -27) is a 16-page booklet
that provides detailed design infor mation
on a wide variety of voltage -reference
circuits and voltage regulators . The mate ­
ria l incl udes schematics, performance
data , and descriptions of 18 circuits .
Tho se circuits include band-gap voltage
refere nces , Zener-d iode re ference s ,
series and shunt regulators, and positive
and nega tive voltage regulators. The de­
s igns incl ude informat ion on such
parameters as temperature stabi lity , noise
voltages , and line and load regulation.­
Interdesign, Inc., 1255 Ream wood
Ave . , Sunnyva le, CA 94086. R-E

The price for a complete system (with
64K memory , floppy-d isk dri ve with
controller card , 12-inch monit or with
stand, and the 80-column card) is $1,995.

.Not to be outdone
Last , but not least, Tandy/Radi o Shack

craftily unveiled its latest offeri ng almos t
the same day as App le. The TRS-80 Mod­
el 12 (priced at $3 , 199 with one disk
drive , $3 ,999 with two) is Tandy' s low­
cost alternative to its popu lar Model Il .
WQ.!le running all software designed for
the Model II , the system looks very much
like the 16-bit Model 16 introd uced last
year.

The system includes a Z80A 8-bit pro­
cessor , direct memory access, and vec­
tored interrupts . Standard memory capac­
ity is 80 K, with either one or two 1.25­
megabyte disk drives .

TRSD OS 4 .2 is the unit' s resident op­
erating system --an enhanceme nt of the
TRS DOS 2.0 . Doub le-density disks are
supported, as well as double- or single­
sided 8-i nch floppy disk s.

The di sp lay is a 12-inch g ree n­
phosp hor mon itor capable of 80 x 24 or
40 x 24 lines. Upper and lower case
characters are supported, as well as 32
graphics characters . A detac hable key­
board include s 82 keys, with a nume ric
keypad and eight spec ial-functio n keys .

An optional card cage prov ides six
slots for expansion. An upgrade card will
convert the system to Mod el 16 capabil­
ity . High- resolution graphics and a 64K
VisiCalc are other possib le exp ansion s.

Meanwhile , further expansion is avail­
ab le with the newly introduced 12­
megabyte hard-disk drive , adaptable to
the TRS-80 Model II , 16, or 12 systems.
The price is $3, 495 for the primary drive
and $2,495 for a secondary drive.

While the Model 12 unveiling may not
have been as exc iting as App le's double
announcement , Radio Shack reportedly
has more trick s up its sleeve , including a
portable computer to rival the Osborne 1
and all of its imitators. In any event, it ' s
clear that the pioneer micro computer
companies are determined not to be un­
done by the flood of competitors entering
the market. As the competition heats up,
the coming months should offer a number
of surprises. R-E

STATE OF SOLID STATE

continued from page 81

High-power gOO-MHz transistors
Motorola has introduced three new 24­

volt DC , 900-MHz power tran sistors .
The line includes the MRF890, a 2-watt,
9.0-dB minimum-gain predriver; the
MRF892 14-watt , 8 .5-dB driver; and the
MRF894 30-watt, 7 .0-dB final amplifier.
A chain of those three device s is capable
of boosting a IOO-mW UHF input signal
(804 to 960 MHz) to 30 watts output. The
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Co m patib le: *Micr~ II is 98% compatible to Applesoft and 90%
compatible to Machine Lan guage. Most progra ms writte n for the
Apple can be run directly or with slight modification .

Ex pa nda ble! Add a printe r, game paddles, floppy disk drives,
speech and sound synt hesizer , and Firmware ROM cartri dges to
expand the Micro II to cover many applications.

Featu res : • Tape Cassette Option s: • Demo Cartridge
• 6502 C PU Interface • Floppy Disk With ($34.95)
• 16K BYTES of • Vid eo Display Co ntro ller ($395 (0) . Software, cassett e

· ~O~Wfon~~ t;;~:~~it~al'tAt · t=6~:~~I1~a($Z4 ,95) ~~~~~)v~~Syk ;~;~;~~~'g
• ~o~n~~k~JsBasic • ~b~~i~ta~ag.. • ~~b1~e~~:rerface •~~Ii~r;~ck:i~baard
• Joystick Interface • Inst an~ Co lor software ($34.95) ($39.95)
• Video Monitor & G raphics • MPF·ll Printer

TV Interface • Inst~lIatior~.lDiag· ($199.95)
• Printer Interface nostic/Ba s.lC • Green Screen

(parallel) ri~~~ailimmg Mon itor ($99.95)

MONEY BACK GUARANTEE

Order today and receive a FREE Full Size Keyboa rd for
the Micro-Professor IIT. - a $39.95 value.

For Fast Service Call _AIIIIJC Dept. REO?3
Toll Free ~ i4803 NE 40th
1-800426-1044 lEi Redmond, WA 98052
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COMMUNICATIONS CORNER
.Communications for the disab led

HERB FR.IEDMAN, COMMUNICATIONS EDITOR

--------------;FIi';'G~. ~1 ------..--------
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Saving money by telephone
The way I heard it a few years ago, the

telephone was dead . Microproc essors,
satellites, and systems that we hadn 't
even yet conceived were going to make
the telephone system as obsolete as the
singing telegram. Well, here it is a few
years into the computer age and the tele­
phone is livelier than ever thanks to new
developments. We ' re getting more low­
cost telephone systems than we could
imagine , all thank s to the computer,
microwave communications, satellites,
and whatever new inventions our engine­
ers will conjure up in the coming years .

Just as soon as I finish typing this col­
umn I am going to telephone the editor
and explain why it' s late. It' s a call in the
same part of the state , but it will cost a lot
less than usual. I will press two keys on
the keypad built into the mouthpiece of
my phone , and a computer also built into
the mouthp iece will dial Sprint. Sprint is
one of several communications services
that provide short- and long-di stance tele­
phone service that is less expensive than
the equ ivalent service from the telephone
company (which we 'll call Telco ) . When
I hear the Sprint answer-tone, I will press
two more keys, and the mouthpiece com­
puter will transmit my identification ,
travel code (which I can use from coast to
coas t), and the number that I'm callin g . A
Sprint computer will recognize who I am
and route my call though its faci lities to
New York City, put it back into the Telco
system, and connect my call. I will be
billed by Sprint, and pay about 40% less
than I would for a telephone call made in
the standard way. My only extra charge
will be the local one for the connection to
Sprint.

As you might guess, the secret to all
that is a computer that does the Telco­
sys tem interconnects and the monthl y
bill ing . There are several ways that such a
communicatio ns sys te m ca n be put
together, so we' ll construct a "basic"
model that will help you understand this
new wrinkle that' s shown up in telephone
communications .

First , it' s possible to purchase " bulk"
telephone service from Ma Bell at lower
rates than regular subscribers pay . Then ,
there are private and public microw ave
systems through the main business corri-

up on The Source or pass it along to me
here .

ANYPHONE

again , there is no centralized information
source.

When several of our readers with dis-
. abled children inqui red about using per­
sonal computers for communications, I
ran up against the same problem they
did-too little information . By chance, I
got to talking with some people at The
Source about the problem, and it turned
out that they were working toward a simi­
lar goal of providing a bulletin board and
information database for the disabled . In
less than two weeks the system was in
place .

Users of The Source can go directl y
from the command mode to a bullet in
board and message center for the disabled
by typin g " POST R DISABILITY " on
the terminal . Manufac turers and users
can leave genera l information or specific
detail s co ncern ing special persona l­
co mputer equi pme nt specifically in­
tended for the disabled . Also , through the
Texas Instruments Texnet tie-in with The
Source, the UPI news service is prepared
for voice output through a personal com­
puter with a speech synthesizer. (Got the
idea of what we're looking for? We want
everything in communications for the dis­
abled! )

If you have any specific know ledge
about person a l- c omputer or com­
munications equ ipment that would bene ­
fit the disabled-such as a moderately
priced Braille printer for the Applecorn­
puter, or a store-and-forward with voice
output for any personal computer-put it

, I :
L - - - -7..J..----__J

MABELL'S
ALTERNATE PATH

MABELL'S
DIAL·UP

FOR A LMOST ALL MY WORKI NG LIFE [ WAS

associated with New York City ' s High
School of the Air for Home Instructi on.
Using FM radio and sophisticated (for
their day) telephone couplers and switch­
ing systems , the High School of the Air
created real-time classrooms for disabled
children who could ·leave home only in­
frequentl y, if at all . .

The dial-up te lephone system con­
nected the homebound students to the stu­
dio console where they were mixed (elec­
tronicall y) with a teache r and his class .
We co uld do straight classroom sim­
ulations, or even dramati c programs with
music, sound effects, in-studio perform­
ers, and dial-up telephone performers.
Th e studio mi x was then fed to the
transmitter and also out to up to 25 tele­
phone users. (The budget-cutters elimin­
ated the five teacher s who serviced 1000
students , and thereby-after 35 success­
ful years-destroyed the program.)

While it was easy for most disabled
children to use the service, the blind and
deaf had seve re communications hand­
icaps, which carried through to adult­
hood . There is little in the way oflow-cos t
communications equipment for the dis­
abled, and little information on what there
is, even from the manufa cture rs and dis­
tributors. (Most of them simply appear
concerned with charging as much as the
traffi c will bear.) Personal computers
appeared to be an ideal solution for pro­
vid ing lo w- or moderate- cost co m­
munications for the deaf and blind , but
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VOLTAGE DIGITAL DISPLAY
I V

Dealer & Distributor Inquiries Invited
SEND FOR FREE CATALOG

- - -:;I;;'I;-;n~n;;::o;;;;,;---I
2614 East Adams/Phoenix. AZ 85034 I

Name I
I
I
I

Street _

City _

State__---,,-_,.--,.----,

1530A 1.2-1 5V Yes
2020A 1.2-20V Yes
0530A 5V Yes
12308 12V Yes
12958 5 9 12V No

Send 25c fo r our 1983 Summ er Catalog of electronic puts (free wit h ord er)
includ ing resistors, capacit ors, semiconducto rs, plasttc boxes, motors, etc .

LOWEST PRICES - SAVEUP TO 50% OR MORE!
Add $2.00 shippin g to each order . In Tex..s ..dd 4%t..x. $10 .00 minimum order .

I VISA.] II~~EB~X~~~N •..
LUBBOCK, TEXAS 79453

806 /74 5·2 228
All T inkerTro n Products Have A Ten Day Money-Back Trial Period .

0 5 Mod els °100m A to 3.0A 0 1.5to 20 Volts

BARE·HANDS TUNABLE
"NO TOOLS NEEDED"

HIGH PERFORMANCE ANTENNAS

ALSO ANTENNAS FOR
CORDLESS-TELEPHONES

MONITOR SCANNERS

HERE'S A TIP
THAT'S PERFECT!

AM/FM AUTO RADIO
AND CB

'FirestiK'D

'Firestl(~
•ANTENNAS·
·ACCESSORIES·

GOLDEN SERIES

The PhaserII (Model P.2280)
Infr ared Tr an smitter and Rece iver Sw it ch
* Turn App liances On/Off
* Ran ge Up to 30' 52995* Switch Han dles 500 Watts
* Directi onal (Ju st Poin t )

Magic Touch Ceiling Fan/Light Control
* Works on any Fan/ light
* No Add it ional Wiring 53995
* Cont ro ls Fan Speed/ Light Bright ness
* Elimin at es Moto r Hum (Not Triac)
Thi s new co nce pt totally simplif ies ce iling fan inst allation . Ju st
remove light fixt ure and switc h , a nd repl ace with yo ur fa n and
th e Magic To uch cont ro l system . Wit h no addi tio n to yo ur
ex isti ng . wiring , yo u can co ntro l fa n speed and ligh t br ight ness.

dors, such as New York to Atlanta, or Los
Angeles to Chicago , or Houston to every­

.where . Since communications circuit s
are often kicked upstairs to a satellite (be­
cause its easier to get over a mountain that
way) , it' s a safe bet that part of our budget
co mmunica tions wi ll involve satell ite
transmission (as is often the case with
"regular" telephone serv ice) .

Figure I shows how a hypoth etical sys­
tem we' ll call " Com-Pone." might be
used to provide you with low-cost tele­
phone commun ication s. Starting at point
" A," you use your standard phone with
rotary or Touch-Tone dialin g to get into
the .nearest Com-Fone node (switching
center). Com-Fone ' s computer answers,
and on hearing the answer tone , you
transmit your identification code using
Touch-Tone frequencies . You cannot use
the standard telephone dial pulses be­
ca use the Com-Fone computer " un­
derstands " only the DTMF (Dual-Tone
Multi-Frequency) tones used by the
Touch-Tone system . Still using tone s,
you dial the area code and number you
want. The computer checks your J.D . If
it' s not valid, the computer does an in­
tercept and a computerized voice informs
you that that' s the case. If your account is
clear , the computer seizes an open com­
munications path that may be part micro­
wave link, part satellite , and part Ma Be­
II' s wiring. At the receiving end , the com­
puter connects back into Ma Bell's sys­
tem and dials the local telephone number
that you are trying to reach.

You pay the telephone charge (to your
local telephone company) from your
phone to the Com-Fone node . Com­
Fone ' s computer calculates and bills you
for the charges for service from the node
right up to the party you called. Com­
Fone's costs (what Com-Fone must pay
Ma Bell) at the receiving end-where
your call re-enters Ma Bell 's wiring- are
calculat ed and built into your Com-Fone
ch arges. But because Com-Fone pur­
chases bulk telephone-service , your total
bill is reduced.

Oh yes ! That computer inside the tele­
phone mouthpiece ! Th at' s not hypothe­
tical , it's a Soft-Touch dialer from Bus­
com Systems, Inc . (4700 Patrick Henry
Drive, Santa Clara, .CA 95050) that pro­
vides Touch-Tone dialing on rotary dial
telephones. It substitutes a microphone
and miniature keypad for the existing car­
bon microphone . It has 80 programmable
memories that are accessed by pushing
two buttons. The memories are main­
tained by subminature batte ries that last
seve ral years. The memori es stack auto­
matica lly, so you can program any series
of access number s and codes ; all of them
are transmitted by pressing the two but­
tons represent ing the initi al memory ad­
dress.

Next month , when we continue, we
will look more closely at that Touch-Tone
autodialer. We'll also be looking at other
applications for Touch-Tones . R·E
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Please rush me this exciting new ZX81/TS1000 catalog.

7. The envelope of that signal at the out­
put of the op-amp-filter can also be
observed, and the movement of the in­
flection point or zero crossing can be re­
corded at hourly intervals to check the
clock-stability.

When using receivers like the
FRG7700 for Loran-C, the envelope rise­
time is smeared out over 150 us or so. But
by observing the change of that signal at
daily time intervals, with the clock and
GRI source operating continuously, the
frequency stability of the clock can be
determined without any special Loran-C
front-end hardware . .

For Loran-C DX hunting on late winter
evenings when the noise level is low and
DX is coming in from other stations such
as Allouis in France on 164 kHz, the GRI
rate can be set to try to find some chain not
normally observed in the USA. That is
done by examining the whole GRI frame
in detail (with the oscilloscope in the
expanded-sweep mode) and slowly
bumping the GRI rate a few tens of mil­
liseconds at a time to find weaker sky­
wave pulses standing still. Loran-C sig­
nals from the USSR using GRI rates of
8000 and 5000 can sometimes (although
rarely) be observed that way. The main
problem in looking for weak signals is the
cross-rate interference from other chains
drifting by the desired small-amplitude
signal on the scope trace .

A photograph of an experimental mod­
el of a Loran-C RF-envelope detector is
shown in Fig. 10. Circuit-board layouts
have been prepared for the Loran-C RF
detector and the GRI generator. Contact:
R. W. Burhans , 161 Grosvenor St.,
Athens, Ohio 45701 . Include a SASE for
information on the availability of these
boards for experimental use. R-E
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If, for example, the result was 1.5 x
10- 6, it would indicate that the oscilla- TABLE 1-GRI RATES
tor's actual frequency was its nominal

GRI CHAIN COUNTERfrequency (in this case I MHz) multiplied
by 1.5 x 10- 6 . In this case, the actual ( f.l. s/1O) CODE'
frequency of the standard would be 4990 Suez Canal 1F31.0000015 MHz . Typically, with a good 4990 Central Pacific 1F3
(proportional oven controlled) standard, 5930 Canada East 251
the Loran-C signal will only move to the 5990 Canada West 257
right or left about 10 jLs/hour. That impl-
ies an offset of the order of 3 x 10- 9 . 7930 North Atlantic 319

The expanded scope-trace (about 10 7960 Gulf of Alaska 31C
jLs/division) is useful for examining the 7970 Norwegian Sea 310
actual RF-carrier output from the pin-Ll 7980 US Southeast 31E

test point of the MCl357 detector in Fig. 7990 MediterraneanSea 31F

8970 US Great Lakes 381

9940 US Westcoast 3E2
9960 US Northeast 3E4
9970 NW Pacific 3E5
9990 North Pacific 3E7

10000 (HF Radar 0.1s) 3E8
8000 (USSR West) 320
5000 (USSR East) 1F4
1000 (0.01s) 064
100 (0.0015) OOA
10 (0.00015) 001
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Address 1

continued from page 67

USING LORAN,C ETC.

idea of using Loran-C for frequency­
standard checking/calibration. The GRI
source, driven from a local frequency
standard, is used to trigger the scope ex­
ternally. The Loran-C signal, either from
a suitable receiver or from the RF front
end (the circuit shown in Fig . 7) is dis­
played, and the sweep time is adjusted to
observe some part of a particular signal.
The Loran-C signal at a given GRI can be
momentarily speeded up or slowed down
by "bumping" the thumbwheel switches
of the GRI generator to place the Loran-C
trace at some point on the scope so that a
very small part of the leading edge of a
pulse can 'be observed. Then, by de­
termining the length of time it takes the
Loran-C signal to move a given distance
across the screen of the scope, the frac­
tional frequency-stability of the local 1­
MHz standard can be determined.

How is that time measurement used to
obtain a measurement of the relative fre­
quency stability? The two measurements
can be related by calculus ; we will only
give the result: t::..f!f = - t::..t/T .

Here, Llt is the change in time (the
drift) read over a measurement time, T.
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ANALOG CIRCUITS

continued fr om page 72

complex passive - and active-ci rcuits
around an op-amp. A triangular wave can
be for med by adding the op-amp in­
tegrator shown in Fig. 13 to the output
terminals of a squarewave generator like
the one shown in Fig. 12.

Among the most popular osc illator cir­
cuits is the Wien bridge. A basic transis­
tor circuit using the Wien bridge is shown
in Fig. 14. Here, the Wien bridge circuit
is placed around a single-ended differen­
tial amplifier; it consists of the series and
para llel-connected R-C networks. Cur­
rent is fed back through that filter network
from the output to the input. Oscillation

c
R

INPUT
(SQUAREWAVE)

1
FIG. 13-AN INTEGRATOR, such as the one
shown here, can be used to change a square­
wave into a triangu lar wave.

occurs if the forward gain of the amplifier
is greater than 3 because the output at the
junction of the series and para llel R-C
circuits is V3 of that at the collector of Q2 .
Th e fre quency of osci lla tio n is 11
2n:R IC I , assuming that R1 = R2 and C 1
= C2.

A similar circuit can be built around an
op-amp, as shown in Fig. 15. Positive
feedback is applied through the R-C Wien
bridge to the non-inverting input of the
op-amp. Negative feedb ack is applied
through a resistor divider to the inverting
input. The frequency of osc illation is
found exactly as it was in the previous
example. Two Zener diodes are included

+Vcc

FIG. 14-0NE OF THE MOST POPULAR sine­
wave generators, the Wien-brldge circu it has
been around sinc e the days of vacuum tubes.

FIG. 15-ANOTHER EXAMPLE of the Wien
bridge, this one is built around an op-amp.

in the circuit to keep the output voltage,
when at a peak , from putting the op-amp
circuit into saturation. If it did go into
saturation, the circuit would remain in
that state and oscillation would no longer
take place.

High frequency
Unwanted feedback is quite likely to

occur in high-frequency circuits. It has
many causes: To give just one example,
signal at an output can be coupled back to
the input thro ugh adjace nt wiring or
through stray capacitances in a circuit. In
the next article in this series, we will
explore and determine just what its effects
are and how to handle them in transistor
circuits. R-E
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NEW BOOKS

For more detai ls use the free information card inside the back cover

MY INVENTIONS, The Autobiography of
Niko la Tesl a (Introduction by Ben John­
ston); Hart Brothers, Publ ish ing, PO Box
205, Williston, VT 05495; 112 pp., ill us­
trated; 5% x 8% inches; softcover; $7.95;
hardcover $12.95.

Th is ma ter ial by th e great Yugos lav ­
American inventor (1856- 1943) has been vir­
tually unavailable since 1919 when it was
published serially in Hugo Gernsback's Elec­
trical Experimenter. The editor's note tells us
that Tesla's " idiosyncratic phonetic spell­
ings" have not been changed in this edition,
but some of the picture captions have been
revised. All the original illustrations are here,
and six new ones have been added. There
are two exce llent wash illustrations by Frank
R. Paul, who later became world-famous as
the principal illustrator for the Gernsback sci­
ence fiction magazines.

Tesla was 63 when these articles were
published; they reveal his youthful struggle to
harness his runaway imaginatio n; after the
chapte rs " My Early Life," and "My First
Efforts in Invention" , we proceed to the cis­
covery of the rotating magnetic field, the Tes­
la coil and tra nsformer, the magnifying
transmitter , and the art of teleautomatics.
Much of what the reader may have seen in
various biographics is a mixture of fact and
fiction; here the inventor himself sets the rec­
ord straight.

Although he lived and worked in the United
States for nearly 60 years , by the time he died
he was virtually forgotte n. The present
volume is needed to bring Nikola Tesla into
proper perspect ive.
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MICROCOMPUTER EXPERIMENTATION
WITH THE MOS TECHNOLOGY KIM-1, by
Lance A. Leventhal; Prentice-Hall , Inc, En­
glewood Cliffs, NJ 07632; 467 pp., includ­
ing append ices and index; 6% x 9% inch­
es; soft cover ; $16.95.

This practical easy-to-fo llow and self­
contained guide to MOS Technology KIM·1
experiments represents diverse disciplines
and a wide variety of applications. The em­
phasis throughout is on approaches that are
fundamental to the design of controllers for
exernal systems; at the same time, it illus­
trates its points through examples that use
nothing more complex than switches, single
displays, and the on-board peripherals.

The inexpensive and widely available KIM­
1 microcomputer and 6502 microprocessor
were selected to provide realistic experience
with popular devices for those involved in a
wide range of control-opera tion applications:
inst rumentati on , commu nications equip­
ment, test equipment , computer peripherals,
industrial processes, signal processing, busi­
ness equipment , consumer products, and
many more.

There are two major groupings of ex­
periments. Those in the first group focus on
writing and running simple programs, simple
input and output, processing of inputs and
outputs, forming and processing data arrays,
desig ning and debugging progra ms, and
arithmetical operations. Those in the second
group deal with subroutines and the stack,
input/output using handshakes, interrupts,
timing methods , ser ial input/output , and
microcomputer timing and control.
CIRCLE 122 ON FREE INFORMATION CARD

70 YEARS OF RADIO TUBES AND
VALVES, by John W. Stokes ; The Vestal
Press, Ltd ., PO Box 97, Vesta l, New York
13850. 256 pp., including glossary and in­
dex ; 8% x 11 inches ; hardcove r; $21.95
through bookstores-add $2.00 shipp ing
when ordering from publisher, and New
York residents add 7% sales tax .

Here is the history of the radio tube from its
invention in 1904 to its gradual eclipse, begin­
ning in the 1960's when it was replaced by
solid-state devices. The emphasis, however,
is on developments occurring between 1927
and 1937-the period when the "all electric"
receiver evolved to become a familiar part of
our daily lives.

A l l th e g ia nts of the ind us try ­
West inghouston, General Electric, Sylvania,
RCA, Raytheon, and others their size, as well
as many smaller firms now forgotten- are
covered in this story of how our technical
know-how progressed in the period. It ranges
from Edison's discovery that electrons would
flow in a vacuum (the "Edison effect") to Lee
deForest's invention of the "grid" , to RCA's
"Nuvistor" that closed the era.
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A MANAGER'S GUIDE TO INDUSTRIAL
ROBOTS, by Ken Susnjara ; Corinth ian
Press , publishing d ivision of EDR
Corporation, Shaker Heights, OH; 181 pp.,
including appendices, but no index; 6% x
8% inches; hardcover; $24.95.

The robot industry is one of the fastest­
growing industries. The capability of those
machines, the number of units available, the
number of manufacturers, and the number of
insta llations, are all growing at an astounding
pace.

This book discusses the new technology in
a simple, straightforward manner. It is de­
signed for the non-technical manager who
must deal with robots, and assumes no pre­
vious knowledge or experience in the area on
the reader's part. The author addresses such
questions as: "What is an industrial robot?" ;
"How do industrial robots works?" ; "What
can they do and what can they not do?" ;
"How much do they cost?" ; "How do I find
applications in my plant?", and "How do I
handle labor and community relations?"

This illustrated , comprehensive guide in­
cludes a reference manual covering the de­
tails of installing and using an industrial robot.
It also provides a glossary of robotic and tech­
nica l terms expl ained in simp le , non ­
technical language.
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THE ILLUSTRATED DICTIONARY OF
ELECTRONICS (2nd Edit ion) , by Rufus P.
Turner; TAB Books, Inc ., Blue Ridge Sum­
mit, PA 17214; 893 pp.; 5% x 8% inches;
softcover; $16.95.

Anyone in any way associated with the
electronics field, whether beginning hobbyist,
exper ienced, amateur , or professional will
f ind this book va luab le . From " A" to
"zymurgy" , the more than 25,000 definitions
provide needed information to anyone who
wants to look up an electronics term in a
hurry. The new 2nd edition has not only been
completely updated, but contains over 600
new entries, covering electronics, radio, au­
dio, computers, and related studies.

In addition to the alphabetically-arranged
definitions, there is a "Tables and Data"
append ix that inc ludes the resistor color
code , elec tro nics symbo ls, wire guage,
abbreviations, and a variety of conversion
tables.
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THE BAS IC HANDBOOK (2nd edition),
Encycloped ia of the BASIC Computer
Language, by David A. Lien; Compusoft
Publishing, San Diego, CA 92119; 480 pp,
7 x 9 inches ; softcover ; $19.95.

The BASIC language has changed in many
ways since 1978, when the first edition of this
book appeared. With each new computer
came new words, and with each new word
the need to update. Drawing upon his exten­
sive BASIC language library, and with the
assistance of many manufacturers, the au­
thor has attempted to document and explain
virtually every BASIC feature of every type of
computer in the world.

Special attentio n has bee n given to
document ing the diverse BAS ICs im­
plemented on the many new computers in­
troduced (and about to be introduced) from
Europe and Asia. In addition to filling gaps in
the 1st edition, a strong effort has been made
to continue doc umen ting " disk BASIC " ,
which many users find frustrating. Although
there are as yet no standard s for " disk
BAS IC's ," only common concepts , the
documentation follows those trends that can
be identified.

This new second edition introduces 238
additional words, bringing the total of BASIC
words to almost 500. Nearly every significant
BASIC word, used by virtually every BASIC­
speaking computer in the world is explained.
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Full size smart term inal with detachable keyboard

4Mhz Z80 A CPU
64K RAM Main Memory
200Kbyte 5 1,4 " f loppy disk '
(Osborn. Xerox. IBM. CP/M-86 formats)
Two serial ports

Complete softwa re package includes:
Word Star wo rd processing
Correct-It spelling checker
LogiCalc electro nic spreadsheet
Microsoft BASIC
Nor thStar compatible BAZIC
CP/ M 2.2 Operating System
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At $1790,thiscomputerwas selling like
hotcakes. Sowe dropped theprice.

Crazy? No, not really. You see in ord er to meet the
demand for th e Micro Decisionl" we incr eased our
produ ction.When we did that our costs dropped.We're
passing our savings on to yo u, because tha t's our
philosophy.
More for less.
So now it only takes $159 0 to buy a Micro Decision with
64K of memory, a 200K double-density f loppy dr ive and
a full-size Morrow smart terminal w ith detachable key­
board . Not bad. But there's more.
The Micro Decision also includes a package of business
and professional software worth well over $2000 . The
WordStar <!!> word processor. A 36 ,000 word spelling
checker.The LogiCalcTh1 electronic spreadsheet. And both
Microsoft BASIC-80<!!> and NorthStar-compat ible BAZIC;J!'
Plus, the CP/M <!!> 2.2 Operating System that gives you
access to thou sands of other software programs. And,
we take the mystery out of CP/M w ith plain English
commands and single-key operation.

If you have your own terminal. you can buy the complete
computer and software package for $995. That's the
Micro Decision M D1~ The MD2 Th1 includes another
double-density disk drive, plus Personal PEARL~ the
relational data base manager. Price? Only $1395.
More memory? No problem.The Micro Decision MD3Th1

gives you two doub le-sided, double-density disk drives
w ith 768K of sto rage and Personal PEARL for only
$2490. Without the terminal, $1895.
Come in for a complete demonstration at your nearest
Morrow dealer. If you don't know w ho that is, call us
toll-free at (800) 521-3493. In California, call (415) 430 ­
1970. At $179 0, the Micro Decision sold like hotcakes.
At $1590, we've just sweetened the deal.

MORROW.
MORROW, 600 McCormick Street. San Leandro. CA 94577

(800 1521-349 3. (415) 430-1970 In California

Micro Decrsion, MD 1. MD2. and MD3
are trademarks of Morrow

\NordStar ISa regIstered trademark of MICroPro, Inc.
LoglCalc ISa trademark of Software Products

International
BASIC-BOISa registeredtrademark of MIcrosoft

Corporation
BAZle is a registered trademark of MIcro MIkes. Inc.

Personal PEARL IS a trademark of RelationalSystems, Inc.
CP/M IS a registered trademark of Digital Research, Inc.
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Address _

continued fr om page 38

EQUIPMENT REPORTS

Other features
A se par ate pos iti on on the ran ge­

se lector switch, marked wit h a dio de
symbo l, lets you qui ckly check diode s .
There is also an audible continuity-test
position . It sounds rather shrill, but it' s
very handy for making quick continuity
check s.

One unu sual feat ure that is included on
the 8050 is a test socket at the upper right
of the panel that lets you find a transistor ' s
hFE (Beta) on a 0 to 1000 scale. The
NPN-PNP positions on the range switch
select the type under test-or they can be
used to identify an unknown transistor
type . Maximum collector-to-emitter volt­
age is 2.8 volts under test.

This litt le in strumen t is ver y co n­
venient easy to use . All controls are easy
to get at , the readout is visible under all
practical conditions , and it is compact
enough to fit into the average work-shirt
pocket. It ' s also magnetically shielded;
the manufacturer cla ims that eve n strong
magnet ic fields will not affect its accu ra­
cy . Th e test leads that come with it have
nice sharply point ed tips that can make
some measurements much easier. All in
all , the 8050 is a lot of meter for its $89 .95 .
price . R-E

in the OHMS range and have come back to
it only to find a dead batter y. Of course
my multim eter didn 't have a separa te
power switch .) Across from the POWER
switch is a transistor test socket. Four
input -jacks (v -fl , COM, MA, and lOA) are
in a row acro ss the bottom , below the
range selector. The readout is a " bright,"
easy- to-read, 3 Ill -digit LCD display that
includes a low-battery indicator.

The 8050 has thirty ranges that cover
eight funct ions . It can measure DC vol­
tages to 1000 volts over five ranges (200
mY, 2 volts , 20 volts , 200 volts , and 1000
volts), and AC voltages to 750 volts over
sim ilar ra nges (except fo r the upper
l im it) . The inp ut impedance is 10
megohm s on all voltage ranges. AC and
DC c urrent ca n be measured to 10
amperes over five ranges: 200 JLA, 2 mA ,
20 mA, 200 mA, and 10 amperes. (The
10-amp range requires that a separate in­
put jack be used .) Polarity indication is
automatic , with a min us sign appearing at
the left of the displa y . And if the battery is
low, an arro w appears on the left of the
reado ut.

Resistance mea surements (with auto­
mat ic ze ro ing) can be made - to 20
megohms over six ranges: 200 ohms, 2K ,
20 K , 200K , 2 m e gohm s , a nd 20
megohm s. Th ose res istance measure­
ment s are accurate to within I% of the
reading on all but the 20-mego hm range ,
where the accuracy 2%.

7HG33

Offer valid in U.S. and Canada only

Th!sspacecontributedasapublicservice.

A lot of peoplethink cancer'
is unbeatable.

That simply isn't true. In fact,
over two mi llion people have had
cancerand survived to lead
happy, normal lives.

And not onlycan cancer be
beaten, it can alsobe prevented.

There are definite precau­
tions that have been proven to
decrease your riskofgettingcer­
tain cancers.

Ask your local American
CancerSociety to send you a free
bookletabout cancerrisks.

Learn the facts about cancer.
And makenot knowing the

Irisks, one less risk.

~AMERICAN CANCER SOCIETY:
~ Howyou live may save your life."

CANCER.
NOT KNOWING

THE
RISKS IS YOUR
GREATEST RISK.

o Bill me - 12 iss ues $14 .97
(You save $3.03 off newsstand price.)
Canada $17.97 - U.S. funds only

o Bill me - 24 issues $28.97
(Save More! $7.03 off newsstand price.)
Canada $34.97 - U.S. funds only

(p lease print)

ExpiresCard No.

Address _

Signature' _

Name _

Binary System, Maxwell Road, P.O. Box 1583,
Singapore 9031, Repub lic of Singapore.

Send me _ unit(s) of LS6802 at $159.00 each, a total
amoun t of _ .. I am pa ying by Mon ey
order , _ Visa, _ Mastercard _ American Ex­
press.

LS6802 is a complete learning system to master
microprocessor hardware and software. It is based on
the 6802 CPU, an improved version of the renowned
6800 and is a good starting point to master the varieties
of 6800 family microprocessors so widely used in indus­
try.

Its features include: 2K monitor program with 20 edit­
ing , debugging functions; 2K RAM; spare socket for 2K
RAM or 4K EPROM; built-in breadboarding system for
hardware experiments; speaker; cassette tape in­
terface ; 16 programmab le 110 lines (6821 PIA); 3 user
keys; the tull capabilities of 6802 CPU and an ACIDC
adaptor to power the LS. An ideal tool for learning,
tea chin g , experime nting and prototyping at only
$159.00. 90 days warranty.

MASTERING
MICROPROCESSORS
BEGIN WITH lS6802

Name -:-:--_~---------------

o Payment enclos ed , 13 issues $14.9 7
(You save $4.53 off newsstand price.)
Canada $17.97 - U.S. funds only

o Payment enclosed, 26 issues $28 .97
(Save More! $10.03 off newsstand price)
Canada $34.97 - U.S. funds only

Get the Best-Every Month! Mail Today!
YES! please send me

Radia-
Ell!alranias&You deserve it!

Get it every month
Come on, treat yourself... save up
to $10.03 off the newsstand price.
Subscribe to RADIO-ELECTRO NICS and have
the best electronics magazine de livered
to your home-check off the mon ey-saving
offer you prefer on the handy coupon, and
start enjoy ing RADIO-ELECTRON ICS every month.
Enclose your pa yment and get ONE EXTRA ISS UE per year.
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~ City State ZipCode _

6 Mailto: RADIO-ELECTRONICS
o P. O Box2520
<t: Boulder.Colorado 80322 Allow 6-8 weeks fordeliveryoffirstissue.
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SERVICE QUESTIONS
continued f rom page 83

voltage at the pin to be 18 volts. Install ing
a 14.2K resistor between pin 24 and pin
29 (ground) pull ed that voltage down to
14.5 , and restored proper clock opera tion
in all modes. The value of the res istor was
found ex perimentally. Incident ly , if you
need a new clock IC , they can be bought
fro m SSI Co mponents Ltd . , Suit e 20 1,
Austin Cent re , 2 1 Austin Ave., Kow­
loon, Hong Kong . They cos t $ 11.00 each
(in U.S. funds) when bough t in quantit ies
of I to 24.-V.M., Bronx , NY

BURNING CAPAC ITOR
After fixing some other problems in this

Zenith 23EC15, I noticed a burning smell,
but no smoke, coming from the set during
testing. When I investigated I found that
fuse F204 had blown, and that capacitor
C267 had burned to a crisp. Rep lacing the
fuse and capacitor go t the set working,
but after an hour the capacitor began get ­
ting hot again. What's going on here?­
8.M., S. Portsmouth, KY

What you're describing is fairly com­
mon in so lid-s tate sets , although this is
the first time I' ve eve r heard about it in a
tube set. In any eve nt, the cure should be
the same . Ca pac itor C267 is in a circ uit
with hor izo nta l-frequency pul ses ; an
ordinary capac ito r won ' t work there . You
need one of the special "RF" types, one
with dielectrics rated to handl e the high
frequency. Eithe r get an exact Zen ith
replacem ent , or one rat ed for high­
frequency service .

UNUSUAL VERTICAL PROBLEM
I had a vertica l problem in a Zenith

13A 16Z . You made seve ral sugges tions
inc ludi ng chec king the resistance of the
vertical-output tran sfo rm er ' s primary .
After followin g all of your othe r hint s ,
and rep lac ing several bad co mponents
that I had found, the problem was still
there . When I did get around to checking
that transform er, the primary ' s resis tance
was indeed lower than it should have
been. Replacin g the transform er so lved
the problem .-A.S., Middletown. NJ

Glad to hear that you fo und it. Failure
in those transformers is really quite rare,
but, as you discovered. it can happen.

PEGGING METER
The meter needle on this tube-type

VTVM pegs to the right side. I've heard
about pegging to the left, but never this.
What's going on?-A.M., Darlington, MD

If the meter pegs in either direction, it
means that there is a bad unbalance in the

. circuit. Mo st often, the ca use is a de­
fec tive YTYM br idge tube , usuall y a
12AT7 or sim ilar twin triode . Note that
you may need to try several tubes , es­
pecially in the o lde r mode ls , before you' ll

find one that wi ll ba lance the circ uit.
Feedba ck-That was the problem ;

only needed to 0)' one tube bef ore the
trouble cleared up.

COLLAPSING RASTER

I' ve run into a prob lem that see ms to be
common in the Zenith System -3 sets that
use the 9-153 high-voltage modul e . The
symptom is an intermittent co llapse of the
raster and hori zont al fo ldover. Th e cause
is poor solder -co nnec tions on two com­
ponent s: the hor izontal-output transfor­
mer and T330 I . It help s to take those
components out , scrape the connect ions
clean , and then reinstall them. I' ve see n
that problem in six sets over the past few
mon ths , inc ludi ng my own.-George
Yarbrough, West Yellowstone. MT

CREEPING HIGH VOLTAGE

Th e high voltage i n t his Se ars
528.41681941 can be varied between 22
and 2 7 kilovolts when the set is first
turn ed on. After it has been on for a while,
however, the high voltage creeps up until
it can be varied only between 28 and 30
kilovolts. The 8 + voltages are all close to
what they should be and stable, but the
boost voltage rises from +800 volts at
turn-on to +870 volts. Any ideas on
this ?- J.O., Winthrop, ME

I ran into this some time ago in an RCA
that used a 3lJS6 output tube. Here ' s
what to do: Check the grid waveform on
your 40KD6 tube with an oscilloscope . If
it is normal at turn on, but the peaks
flatte n as the tube warms up , you've got
it. The probl em is grid emissio n in the
40KD6. If the peaks flatten enough, it
wi ll ma ke a norm al" waveform look
almos t like a squarewave. The flattened
peaks keep the tube turned on too long ,
raisi ng the boost ; high voltage, etc . The
only cure is to repl ace the tube , and check
to make sure the rep lacement is goo d; I' ve
gone throu gh 4 or 5 new tubes at times
before I' ve found a goo d one .

MORE HINTS
Here are a couple more hints fro m

M ike Dani sh of A berdee n Provin g
Gro und, MD :

The first involves bad colors and low
brightn ess in an RCA CTC59XD . Resis­
tor RT201 was burnt up . Rep lacing it ,
however , did not help . Looking farther , I
found that I had no co ntrol ove r the CRT
screens . The only thing common to all of
the screens was that they got 600 volts
from the flyback thro ugh a IK resistor
and the boost rectifier. Whe n I looked at
the IK resistor , I fou nd that it , too, had
burned up . I tried rep laci ng the resistor ,
but the replacement also burned out in
short order. The problem turned out to be
in the boost rect ifier. Once it was re­
placed , and a new IK resis tor was in­
sta lled, everything returned to norm al.

The seco nd one involves a Packard-

Bell IC620WL; that set is actua lly a GE
C2 chass is. The set had no raster but the
audio was fine . The trouble was traced to
R 189 and R I9 1 in the video-output cir­
cuit. Those two resistors had burn ed up .
When they were rep laced , the set ran fine.

HORIZONTAL FOLDOVER

This Zenith HT2382P came in with
interm ittent hori zont al -foldo ver in the
center of the screen; the left side of the
screen was perfect but the raster pull ed
away from the right side and folded in the
center with a vertical white line abo ut \/2
inch wide . Replacing the horizontal mod­
ule had no effect. When I checked the
driver transformer I found that the resist­
ance was off-it was 40-45 ohms instead
of 96 ohms . A new transfor mer fixed the
probl em , for about three weeks. Wh en I
got it back in the shop I finall y found the
true culprit; C227 , a 50,uF electrolytic
wa s interm ittently opening. Repl acin g
th at ca pac i to r f ixe d th in g s
pe rm ane ntl y .-Dan ny J oe Da vis,
Moundsvi lle, AL

BAD TRACKIN G
I asked you abo ut an old RCA AM -FM

portable that wouldn' t track at the low end
of the dial. You sugges ted spraying con­
tact cleaner on the tun ing capacitor , and
runnin g the dial back and forth seve ral
times , I did that , and it worked . It also
cleared up a bad dr ift probl em on FM at
the same time. Th anks-Bill Suhy, Strat­
ford . CT

Old-radio restorers take note! The
cause of that problem is a vel)' poor or
corroded contact between the rotor of the
capacitor and the fram e. As the rotor
turns, the resistance varies , which of
course changes the capacitance. That
used to be quite common 'in the old sets ,
but J haven't seen it lately, till now .

OSCILLOS COPE HINT
We had some Dumont 208 osci llo ­

sco pes in our lab with problems in the
vertical posi tioning of the trace . Your col­
umn in Radio-Electronics abo ut bad
contact s rang a bell . We simply pulled the
6Y6 vert ical amplifier tubes and then put
the m back in. Th at fixed everything up .
Dumont used the DC plate curre nt of
those tubes to provide the posi tioning
vo ltage for the trace , and the humid
summers here had ca used some corros ion
in the wafer sockets .- J .R. , Ocala, FL

ION BURN
I saw a questio n in Radio-Electronics

some time ago about what seemed to be
ion burn in a modern CRT . I ran into a
simila r problem a while back with a
Ze nith 14B36Z . After checking several
things, I read the high voltage and , 10 and
beho ld , it was only 5 ki lovo lts . The cause
of the problem was a bad flyback . Replac­
ing it cleared eve rything up.-Bert Bait,
Rochester , NY R-E
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MAGNIFIER LAMP FOR LESS All metal
construction, UL approved 5", 3 x magnifier,
22 watt fluorescent circline lamp. 45" arm
reach, heavy duty clamp mount. Only $59.95
plus shipping. (California residents add sales
tax.) To order call (800) 423-5336. In Califor­
nia, (800) 382-3663 or send $59.95 plus
$5.00 shippin g to ORA ELECTRONICS,
18215 Parthenia St., Northridge, CA 91325
(213) 701-5848.

CIRCLE 96 ON FREE INFORMATION CARD

SOLDERING STATION FOR LESS Front
display of tip temperature, adjustable tem­
perature 200°F to 900°F. UL listed, low cur­
rent leakage, high insulation. Complete as
shown. 7 tips available, also takes standard
tips. ORDER MODEL 81-XY 168. ·$79.95
plus shipping. To order call toll free: (800)
423-5336. In California (800) 382-3663. Or
send $79.95 (California residents add sales
tax) plus $5.00, shipping to ORA ELEC­
TRONICS DEPT. RE, 18215 Parthenia St.,
Northridge, CA 91325 (213) 701-5848.

CIRCLE 92 ON FREE INFORMATION CARD
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FREE CATALOG OF HARD-TO-FIND
TOOLS is packed with more than 2000 quali­
ty items. Your single source for precision
tools used by electronic technicians, engine­
ers, instrument mechanics, schools, labora­
tories and government agencies. Also con­
tains Jensen's line of more than 40 tool kits.
Send for your free copy today! JENSEN
TOOLS INC., 7815 46th St., Phoenix, AZ
85040. (602) 968-6231.

CIRCLE 97 ON FREE INFORMATION CARD

CONVERTERS
DESCRAMBLERS-MICROWAVE-Not C
and D grade. Only grade A new, genuine
Oak, Jerrold, Zenith, Hamlin, Pica, Bogner,
Pioneer! Name it! Sine-wave, gated-sync,
van-sync, in-band, out-band. We sell 'em all!
No order too big or small. Dealers-we can
beat any price. Send $3.00 for catalog to: TV
PRODUCTS CO., 635 Park Avenue, Suite
222, Idaho Falls, 10 83402.

CIRCLE 61 ON FREE INFORMATION CARD

TELEVISION MODULE includes VHF, UHF,
and CABLE-TV TUNERS, IF AMPLIFIER,
VIDEO DETECTOR, SOUND DETECTOR
and AMPLIFIER, and SYNC PROCESSOR:
$85.00. TELEVISION SIGNAL PROCESS­
ING MANUAL explores standard and non­
standard television:$15.95. Add 5% handling
and shipping. Catalog $2.00. Visa and MC
accepted. ORDER DESK (415) 439-7470.
ABEX, P.O. BOX 26601-RZ, SAN FRAN­
CISCO, CA 94126.

CIRCLE 62 ON FREE INFORMATION CARD

CALL NOW
AND

RESERVE

YOUR SPACE

Call 212-777-6400 to reserve space.
Ask fo r Arline Fishman. Limited num ­
ber o f pages availab le. Mail materials
to: min i-ADS. RADIO-ELECTRONICS .
200 Park Ave. Sou th . New York . NY
10003

• 6 < rate $550 per each insertion .
• Reaches 220.500 reaoers .

' . Fast reader service cycle .
• Sho rt lead time for the placement of

ads .
• We types et and layout the ad at no

addi ti onal charge.
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APPLIANCE REPAIR HANDBOOKS-13
volumes by se rv ice exper ts; easy-to ­
understand diagrams, illustrations. For major
appliances (air conditioners, refrigerators,
washers, dryers, microwaves, etc.), elec.
hous ewares, pers onal-care app liances.
Basics of solid state, setting up shop, test
instruments. $2.65 to $5.90 each. Free
brochure. APPLIANCE SERVICE, PO Box
789, Lom bard, IL 60148. 1-(312) 932·9550.

CIRCLE 64 ON FREE INFORMATION CARD

OPTIMIZED Graphic Equalizer-NEW Our
latest EQ has been optimi zed for room
equalization , emphasizing the critical mid­
range. Construction article: Computers &
Electronics 12/82. Near 20-band capability,
buLKit only $100 ppd; MIC, Visa add shpg.
Kit instructions $3.50 (refundable). SYM­
METRIC SOUND SYSTEMS, 856K Lynn
Rose Ct., Santa Rosa, CA 95404, (707) 546­
3895.
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CLOSE OUT - BLOW OUT - LIQUIDATION
SALE - AMATEUR MICROWAVE RECEIV­
ER - REGULARLY $99.50. NOW LIQUIDAT­
ING AT ONLY $59.95 EACH! (Dealer "eight­
pack" for just $399.00) Complete system in­
cludes dish , probeldownconverter, co-ax
cables, power supply, hardw are and in­
struction s. Top quality units with genuine
# 2137 transistors for hi-gain , lo-noise.
ORDER TODA Y! Supply limited. Money
order, VISA or Mastercard only. (No C.O.D.
at this price.) T.V. PRODUCTS CO., 635
Park Ave., Dept. 222, Idaho Fall s, Idaho
83402. DESCRAMBLERS?? We stock all
types. Send $3.00 for catalog!

MODERN ELECTRICS. Miniature souvenir
of the first publication ever producedby Gerns­
back Publications. This issue appeared in
April 1908-just 75 years ago. You can own
your own reprint of this unique first edition for
just $2.50 plus 75q; P&H. It's available from
R-E BOOKSTORE, Radio-Electronics, 200
Park Avenue South, New York, NY 10003
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3S-WICK STARTS AT 450°F 3S-Wick is
the best and most economical wick. Give it a
try. The special 80rt a spool price for a mini­
mum order of 30 spools can be lowered to as
littl e as 59rt a spool when purchased in
1000 + piece lots. Call our toll free number
1-800-628-8862 for free sample, and to place
an order (Distributor inquiries welcomed.)

CIRCLE 100ON FREE INFORMATION CARD

ELECTRO IMPORTING CO. CATALOG.
This reprint of the historic 176-page catalog
No. 20 gives you an accurate look at the state
of electronics in 1918. Contains everything
from a Zinc Spark Gap to a 1OOO-Mile Receiv­
ing Outfit. You can get your own copy of this
modern antique, profusely illustrated, for only
$4.95 plus $1.00 P&H. Order yours from R-E
BOOKSTORE, Radio-Electronics, 200
Park Avenue South, New York, NY 10003.

Call 212-777-6400 to reserve space.
Ask for Arlin e Fishm an. Limited num­
ber of pages available. Mail materi als
to : mini-ADS. RADIO-ELECTRONICS.
200 Park Ave . South. New York. NY
10003.

CALL NOW
AND

RESERVE

YOUR SPACE

• 6 , rate $550 per eac h inserti on.
• Reaches 220.500 reaoers.
• Fast reade r serv ice cyc le.
• Shor t lead tim e fo r the placement of

ads.
• We typeset and layout the ad' at no

addit iona l charge .

SHEET METAL WORKER - The 24" TRIOK
is a Pre ss Bra ke, Sh ear and Slip- roll
machine-perfect for research and develop­
ment or maintenan ce shops. Over a
thousand machines world wide in little to the
largest companies. For free literature on this
and our other sheet metal working machines
contact: PACIFIC ONE CORPORATION,
513 Superior Ave. Suite K201, Newport
Beach , CA 92663, (714) 645-5962.
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Go with MdJraw-BiIl's
EXPEIDENCEt

TAKE ANY 3 BOOKS
FOR ONLY$100 EACH
when you join McGraw-Hili's

Electronicsand Control Engineers'
Book Club (values up to S87.00l*

McGraw-Hill's long-establ.shed
c lub tha t saves yo u BIG money

t he important nell' bookson ,
ofa ll publishers.
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INTUI T IVE IC ELECTRONICS: A
Sophisticated Primer f o r En­
gIneers and TechnicIans. By
T. M. Frederiksen. 208 pp ., iI/u s.
Covering bot h t he simplest and the
most comp lica te d IC designs, thi s
l ively, easy-to- read volume provid es
a sophis t icat ed, nonmath emati cal
explanat ion of th e basic intern al
mech ani sms common t o all semi­
cond uc tor devices.
219/230 $19.95

RADIO HANDBOOK, 22/e. By W.Orr.
1,136 pp ., more than 1,300iIIus. Here's
the latest edition of what is universally
regarded as the most useful refer­
ence in the industry. It's a "course" in
communications, a fact-packed ref­
erence, and a how-to guide-all in a
single book!
582442-6B $39.95

(Counts as 2 of your J boo ks)

VLSI TECHNOLOGY By S. M. Sze.
672 pp., 400 illus., 50 tables. An an­
thology from more than 3,000 tech­
nical papers, by 14 leading experts,
cove ring eve rything from crys tal
growth to specia l packaging consid­
erations.

' 626/863B $32.50
(Counts as 2 of your 3 books)

ANTENNA THEORY: Analysis and
Design. By C. A. Balanis. 816 pp .,
iIIus. Packed with equations, design
procedures, and plenty of nuts-and­
bolts know-how, this is the first place
to turn for answers to all your antenna
design questions.
582493-0B $39.50

(Counts as 2 of your J books)

MICROPROCESSOR DATA BOOK.
By S. A. Money, 350 pp. , 220 iI/us.
Easily the most comprehensive col­
lection of data on microprocessors and
their support chips available any­
where! Provides important facts on a
wide range of popular devices from
American, European, and Japanese
manufacturers.
427/062B $35.00

(Counts as 2 of your J books)

HANDBOOK OF SEMICONDUCTOR
AND BUBBLE MEMORIE S. By W. A.
Triebel and A. D. Chu. 416 pp ., if­
Ius" over 50 worked-out p rob lems .
Th i s d et a il ed , compre hen s ive
guide brings you right up t o t he
minut e on suc h newly developed
devices as t he PLA, FIFO, CAM,
CC D, an d magne t ic b ubb le
memory- as well as all t he stan­
dard sto rage device s f rom ROMs
and RA Ms to sh ift reg i st e r s .
582 376-4 $24. 95

INTRODUCTION TO RADAR SYS­
TEMS, 2/e. By M. I. Skolnik. 698
pp ., 244 iI/us . Th is new edi t ion of a
widely used te xt on radar fr om th e
systems engineer' s point of view
brings you ful l d iscu ssions of th e
many maj or changes that have oc­
curred in th e f ield recent ly,
579/091B $39.95

(Counts as 2 of your J bookS)

ELECTRONICS . ENGI NE ERS'
HANDBOOK. 2/e. Edi ted by D. G.
Fink & D. Christiansen. 2,272 pp .,
2,189 iI/us. This updated and en­
larged edition covers the latest knowl­
edge in the field, including new ad­
vances in integrated circuits, pulsed
and logic circuits, laser technology,
telecommunications, and much more.
209/812A $75.00

(Coun ts as J of your J books)

ELECTRONIC COMMUNI CATION,
4/e. By-R. L. Shrader. 80 1 pp ., 870
il lus . This thoroughly updat ed edi­
ti on offe rs all the th eory and fun­
dam ent al s you need t o pr epare
yourself f or the FCC commerc ial
and amate ur grade li cense exami­
nat ions-and pass th em the first
tim e!
571/503 $26.95

DIGITAL HARDWA RE DESIGN. By
J, B, Peatman.428pp., over 400 iI/us.
Taking you beyond the microcomput­
er, this guide reexamines traditional
techniques and focuses on the de­
sign of circuitry too fast for the micro­
computer alone.
491/321 B $35.50

(Counts as 2 of your J boo ks)

MICROPROCESSOR APPLICATIONS
HANDBOOK. Edi tor-in Chief, D. F.
Sto ut. 472 po . 284 ittus . At last- a
refe rence guide to mic roproce ssor
app l icat ions to help you make your
sy st ems ti mely, 'versat i le, and
cost-e ffect ive.
617/988B $35.00

(Counts as 2 of your J books)

SIGNALSAND SYSTEMS. By A. Op­
penheim, A. Willsky,and I. Young. 869
pp ., more than 350 iI/us. This unique
volume presents a comprehensive
discussion of methods for analyzing
discrete-time systems. Includes a look
at feedback, convolution, and other
concepts not treated in depth else­
where.
582674-7B $32.50

(Counts as 2 of your 3 books)

M ODERN ELECTRONIC CIRCUITS
REFERENCE MANUAL. By J. Mar­
kus. 1,264 pp ., 3,666 circuit dia­
gra ms. Complete with values of com­
ponents and suggestions for revisions,
plus the original source of each circuit
in case you want additional perfor­
mance or construction details.
404/461A $67.95

(Coun ts as J of your J books)

'If you join now for a trial
period and agree to pur­
chase th ree more books-at
handsome disco unts-over
the next year:
(Publishers' prices shown:

OPTICAL FIBER COMMUNICA­
TIONS. By G. Keiser. 416 pp ., iIIus.
For those with little or no prior expe­
rience with optical fibers, the perfect
book to walk you through a typical
system.
334/6768 $35.95

(Counts as 2 of your 3 books)

PCM AND DIGITAL TRANSMIS­
SION SYSTEMS. By R. Owen. 320
pp ., 186 iI/us. This useful volume al­
lows newcomers to the field to famil­
iarize themselves with its problems
and equipment in two weeks, instead
of the three months it would ordinarily
take.
479/542B $30.00

(Counts as 2 of your J bOO!<S)

MANUAL OF ACTIVE FILTER DE·
SIGN, z/e, By J. L. Hilburn and D. E.
Johnson. 225 pp ., 157 easy-to-use
design grap hs. This ingenious man­
ual enables you to design filter cir­
cuits for virtually any application in
minut es-with out making a sing le
comp utation! Covers all the latest de­
signs.
287/694B $37.50

(Counts as 2 of your J ,bOOkS)



DIGITAL CIRCUITS AND MICRO·
PROCESSORS. By H. Tau b. 608 pp .,
h eavily iI/u s . This fas t-paced , ca re­
fully writte n guide gives you th or­
ough explana t ions of aI/ th e bas ic
principles of d igita l sys te ms and
logic design - plus a so lid int rodu c­
t ion to mic roprocessors and micro­
processor-based des igns .
629/4558 $32 .95

(Counts as 2 of your J books)

DIGITAL COMMUNICATIONS. By J .
G. Proakis . 624 pp., iIIus. A wea lth of
ne w mate rial , inform ation a bo ut
sp read spec trum signals, requiring a
minimum of math to get through it.
509/27 18 $37.50

(Counts as2 of your 3 book5!

ELECTRONICS ENGINEERING FOR
PROFESSIONAL ENGINEERS' EX·
AMINATIONS. By C. R. Hafer. 336
oa ., m ore than 200 iI/u s . Act ually
two books in one-a quick pre para­
t ion manu al to he lp you pass your
P.E. exams on th e first tr y an d a
rich source of practical e lectronics
e ng ineeri ng inf o rm ati o n a nd
know-how.
254/303 $27.50

MICROPROCESSOR SUPPORT
CHIPS Theory. Design and AP­
plication. By J . J . Byers. 228 pp.,
170 iIIus. Everything from pinouts to
operating characteristics is spe lledout
for telecommunications , pOWEr sup­
plies , interfaces , control, video and
AIDand D/A converters .
095/1838 $38.00

(Coun ts as2 of your 3 books!

INTEGRATED CIRCUIT FABRICA­
TION TECHNOLOGY. By D. J . Elliott.
480 pp ., 220 iI/us. Covering every step
in the transformation of a silicon chip
to an integrated circuit, this is the first
book to combine, in a single volume,
a cohesive examination of the equip­
ment, materials, and techniques of IC
fabrication.
192/383 $29.75

STANDARD HANDBOOK FOR
ELECTRICAL ENGINEERS, 11/e. By
D. G. Fink and H. Beaty. 2 ,448 pp .,
1,414 iI/us . Today's most wide ly
used source of elect rica l engineer­
ing inform ati on and dat a serves
you as no other sing le work whe n
you need detailed , t ime ly, and reli­
able facts
209/74XA $65.95

(Counts as J of your J books)

McGraw-Hill's NATIONAL ELEC­
TRICAL CODE" HANDBOOK, 17/e.
By J .F. McPart land . 1,162 pp .,
1,096 itlus, Bigger and bette r tha n
ever! This mammoth reference ex­
plains and clarifies the many com­
ple x pro vis ions of the current
(1981) Code" to help you meet rules
exactly and pass Inspections the
ver y first time .
456/933 $26.50

HANDBOOK OF ELECTRON IC
PACKAGING DESIGN AND ENGI­
NEERING. By B. Matisoff. 480 pp .,
3 12 iIIus. This handy volume exam­
ines the broad array of packag ing
techniques available today, providing
the data you need to se lect the bes t
one for a given app lication. Stresses
the interplay betwee n desig n criteria.
582515·58 $32.50

(Counts as 2 of your J books)

ANALYSIS AND DESIGN OF DIGI­
TAL INTEGRATED CIRCUITS. By D.
A. Hodges & H. G. Jackson. 448 pp .,
iIIus. The only book ava ilable written
from a quantitative point of view for
those who design as well as use ICs.
291/535 $27.50

Be sure to
consider these
important
titles as well!
RADAR TRANSMinERS. By G. W.
Ewell.
198/438 526.95

16-BIT MICROPROCESSOR SYS­
TEMS. ByTexas Instruments, Inc.
637/601B 545 .00

(Counts as 2 of you r 3 books)

ELECTRONICCIRCUITS NOTEBOOK:
Proven Designs fOr Systems Ap·
pllcatlons. Edited byS. Weber.
192/448B 535.50

(Counts as 2 of your 3 books)

OPTICAL FIBER SYSTEMS: ' Tech­
nology, Design , and Appllca·
t lons. By C. K. Kao.
332JnO 526.00

INTRODUCTION TO THE THEORY
AND DESICN OFACTIVE FILTERS. By
L. P. Huelsman & P. E. Allen.
308/543B 534 .50

(Counts as 2 of you r 3 books)

MICROELECTRON ICS. By J .
Mi llman.
423/27XB 535.95

(Counts as 2 of your 3 books)

ELECI80NICS
ENGINEERING

1~lo~
ENGlN~NA'I'IONSEXAMI III

cHARLES fLHAfER

Why YOU should join now!
• BEST AND NEWEST BOOKS IN YOUR FIELD! Books are selected from a wide
range of publishers by exp er t editors and consultants to give you continuing ac cess
to the best and lates t books in your field .

• BIG SAVINGS! Build yo ur lib ra ry and sav e money too! Savings ranging up to 30%
01' more off publishers' list prices-usually 20% to 25%.

BONUS BOOKS! You will immediat ely begin to p articipate in our Bonus
Book P lan that a ll ow s y ou savings up to 80% off the publisher 'S prices
of many professional a n d general interest books!

• CONVENIENCEl 12-14 times a veal' [abou t once everv 3-4 w eeks ) vou rec eive the
Club Bu lle t in FREE. It fu llv describes the Main Selection and alt ernate se lec t ion s.
A dated Rep ly Card is included. If you w an t the Ma in Selection, you sim p ly do
nothing-it will be shipped automatically. If you want an alt ernate select ion - or
no book at all-you simply indicate it on the Reply Ca rd and return it by the date
specified. You will have at least 10 days to decide. If, because of late d elivery of the
Bu llet in vou receive a Main Selection vou do not want vou m av return it for cre d it
at the club's ex pense. - _.

As a Club Member y ou agree only to the purchase of three ad d it ion al books during
y o u r first year of m embership. Membership may be discontinued by either y ou 01'

the Club at any tim e after y ou have purchased the three additional books.

Other McGraw-HilI Book Clubs :
Accou ntants' and Controllers' Book Club ' Architect s' Book Club' Bvte Book Club' Chem ical
Engineers' Book Club' Civil Engineers ' Book Club ' Mechanical Engineers ' Book Club

For more information , write to:
McGraw ·HilI Book Clubs - P.O. Box 582, Hightstown, NJ 08520

HANDBOOK OF OPERATIONAL
AMPLIFIER CIRCUIT DESICN. By D.
E. Stout & M. Ka ufman.
617/97XB 538.00

(Counts as 2 of your 3 books)

MICROCOMPUTER·BASED DESIGN.
By J. Peatman.
4911380B S35.95

(Counts as 2 of your 3 books)

BIT' SLICE MICROPROCESSOR DE'
SIGN. By J. Mick & J. Brick.
417/814 S29.50

NETWORK SYSTEMS. By R. Sharma
& P. DeSousa.
582557·0 S29.95

ENGINEERING MATHEMATICS
HANDBOOK, zt«. By J. J. Tuma.
654/2988 S31.25

(Counts as 2 of your 3 books)

MAIL THIS COUPON TODAY

~------------------,
McGraw-Hili Book Clubs
Electronics and Control Engineers'
Book Club
P.O. Box 582, Hightstown, New Jersey 08520

Please enro ll me as a member and send me the thr ee
choices I have listed below. Bill me only 53.00 plus local
tax. postage. and handling. tf not satisfied , I may return
the books within 10 days and my membership will be
canceled. I agree to purchase a minimum of three addi­
tional books during my first year of membership as out­
lined under the Club plan described in this ad.Ashipping
and handling charge is add ed to all shipments.
Indicate below bv numb er the books vou want. A few ex­
pensive books Inoted in the descrip tions , count as more
than one choice. '

'-----_I 1_----'1 Il-_
Name _

AddresszApt. _

City/Sta te/Z ip _

This order subject to acceptance by l\lcGraw-HilI. Allprices
subject to change witho ut notice. Offer good only to new
members. Orders from outside the U.S. cannot be ac­
cep ted .

E33606L _
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MARKETCEN ER
SATELLITE TELEVISION

SATELLITE antennas build 10' wood under $160
metal $93 glans $40. PROTOTYPE ENGINEERS,
Box 1812 eming . NM 88030 .

SATELLITE TV receiver breakthrough! Bu ild
your own commercial quality rece iver now! In­
struction manuals, schematfcs, ci rcu it boards I
Send stamped envelope: XAND I, Box 25647, De­
pt . 21L, Tempe, AZ 85282.

BUSINESS OPPORTUNITIES
PROJEC TIO N TV... Make sss assembling pro­
jectors... Easy... Result s comparable to $2500.00
projec tors... Your total cost less than $17 .00....
Plans , lens & dealers info rmation $15.50. ... illus­
trated informatio n free ... MAC ROCOMGKX,
Washington Crossi ng, PA 18977 . Credit card orders
24 hours . (215) 736-2880.

ME CHANICAL LY inclined individu als desirinll
ownership of small electro nics manufacturi ng bUSI­
ness - without investment. Write: BUSINESSES,
92-R, Brighton 11th, Brooklyn, NY 11235.

WHO LESALE MATV/CATVNCR equip ment, an­
ten nas, audio ca bles , adapte rs , o ri g in a l/
replacement cartridges & styli, teleph one accessor­
ies. radios, casse tte recorders , speakers, etc. Send
letterhead for free cata log (212) 897-0509 . D&WR,
69-19 Booth, Flushing, NY 11374.

Investmen t unn ecessar y , knowledge not reo
quired , sales handled by profession als. Ideal
hom e bu siness. Wr ite tod ay for ' fact s'

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

SATELLITE Television. Free wholesale price list!
Save big l COMMUNICATIONS CON SULTANTS,
PO Box 5099 . Fort Smit h, AR 729 13.

INTERESTED in heme satellite television? Don 't
buy anythi ng until you 've read Homesat Handbook
& Buyers Guide. Our book tells everyt hing about
home sate llite TV and may save you hundred s,
even thousands of dolla rs in your selection and
installation of a system! $10.00: H & G HOMES AT
SERV ICES, Box 422 , Seaford, N.Y. 11783.

HIGHLY
PROFITABLE

ELECTRON IC
ONE-MAN
FACTO RY

COMPUTERS
$44,000 first year in computers. Get in now! Free
details . DIGATEK CORPORATION, Suite T2, 2723
West Butler Drive, Phoenix, AZ 85021.

FREE high technology semiconductors catalog
32bit microprocessor, 64KDRAM, speech syn ­
thesiz er kits, 128KEPROM, no minimum or piece
order, toll fre e number, etc ., etc ., H.T.S" Box 213
Tustin , CA 9268L (714) 731-8859 .

SATELLITE TV WEEK
The most complete weekly listings.

$end $1 for ..mpl« copy.

f3ittQIm:iJ~','''';·{·{PIII3
P.O. 80 x 308, Fortuna, California 95 540

<:'11 (100) JII-~ • <:.111_. (707) 711-147'

WIND power an inves tment in the future. The
right dec is ion is essentia l. Info rmation $2 .00
WINDESIGN, Box 138, Boston, NY 14025.

HOME burglar alarms . Career oppo rtunities. High
income. lntorrnation $2. 00 . SECURITY ELEC­
TRONICS INTERNATIONAL.. PO Box 1456 -XE,
Grand Rapids. MI 49501 .

AT LAST!!
CABLE devices for 'beeping' or 'buzzing' channels.
Details $4 .00. Money back guarantee. CATV IN­
FORMATION CENTER, PO Box 17621, Ft. Laud .,
FL 333 18.

CB EQUIPMENT
CB radio boo ks, kits, modifications , free catalog .
APS, POB 263RE, Newport, RI 02840 .

VIC-20
CAPACITOR teste r/meter. Connects to userport.
Displ ays values 10-PFD through 650-M FD. In­
dicates shorts and opens. Needs no extra memory .
Guaranteed. Wired tester and cassette prog ram.
$39.95. SANDI ELECTRONICS, 203 Cambridge
Belton , MO 64012.

To run your own classified ad, put one word on each of l he lines below and send this form along with your check
for $1.90 per word (minimum 15 words) to:
Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003

ORDER FORM
PLEASE INDICATE in which category of classi fi ed advertising you wish your ad to
appear. For special headings, there is a surcharge of $15.00.
( ~ Plans /K its () Business Opportuniti es () For Sale
~ j'Education/lnstruction () Wanted () Satellite Television

Special Category: $15.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.)

WIRELESS MICROPHONES 2 3 4 5
BIG savings on Cony transmitters- up to 30%
offl Send two stamps for catalog. S.E. CORP, Box
1132·RC, Yorba Linda, CA 92686 .

6 7 8 9 10

SECURITY-MONITORING
DEVICES 11 12 13 14 15

ULTRA-miniature, super-range wire less FM
transmitters as sma ll as 7/8" long! Micro wireless
telephon e transmitter, vo ice activators, telephone
voice chang ers , six-channe l crystal commun icat ion
systems, and more! Professional, high-tech mic­
roelectronics now available to you . Free brochures.
EXTENDO-TAPE SYSTEMS, Dept. R-E, Box LC,
Templ e Terrace, FL 33687 (813) 985-3014.

16

21

17

22

18

23

19

24

20

25

XENON FLASH LAMPS 26 27 28 29 30

PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER.

CL AS SIFIED COMMERCIAL RATE for firms or individuals offering comarcial products or service s).
$1.90 per word prepaid (no ch arge for zip coda)...MINIMUM 15 WORDS. 5% discount for 6 issues,
10% for 12 issues within one year, if prepaid.
NON-COMM ERCIAL RATE (for individuals who wa nt to buy or sell a personal item) $1.25 per word
prepaid ...no minim um .
ONLY FIRST WORD AND NAME set in bold caps. Addit ional bold face (not available as all caps) at 15¢
per word. All copy subject to publisher's approval. ADV ERTISE MENTS USING P.O. BOX ADDRESS
WILL NOT BE AC CEPTED UNTIL AD VERTISER SUPPLIES PUBL ISHER WITH PERMANENT
ADDR ESS AND PHONE NUMBER. Copy to be in our hands on the 20th of the third month preceding the
date of the issue (i.e., August issue closes May 20th). When normal closing date fa lls on Saturda y
Sunday, or a holiday, issue closes on preced ing worki ng day.

3534333231

o

ASK FOR OUR NEW CATALOG.
CA LL OR WRITE FOR INFORMAT ION.

TEC/WEST ( USA) INC. •
10889 WILSHIRE BLVD., SUITE 740

LOS ANGELES, CA 90024-4299
CA : 213/208 -5529 • OUTSIDE CA: 1-800-421 -7215
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EDUCATION & INSTRUCTION
EARN your university degree through evaluation
as sessment, of exist ing education, experience ,
ach ievem ents. Call , (614) 863-1791 , or write ,
ASSESSMENT, Box 13130 R, Co lumbus, OH
43213.

YOUR own radio station! AM , FM, cable, license d,
unlicense d. Low cost transmitter kits, free info.
BROADCASTING, Box 130-F7, CA 95969.

ELECTRONICS computer books. Intern ation al
pu blishers. Lowest rates. Ask list. BUSINESS PRO­
MOTION, Lajpat Rai Market , Delhi, India.

REEL TO REEL TAPES
TRUCKLOAD sale Ampe x high qua lity open reel
tape, 1800- or 2400-fee t on 7- inch reels, used once .
Case of 40, $45.00. Cas settes available. VALTECH
ELECTRONICS, Box 6-RE, Richboro , PA 18954 .

CABLE TV
CHANNEL 3-60dB notch filter. 63.5MHz. $32.
CROSLEY, Dept 606 , Box 840 , Champlain, NY
12919 .

CB RADIO
GET more CB channels and range! Frequency
exp ande rs, boosters, speech processors, FM con­
verters, PLU slider tricks, how-t o books, plans, mod­
ifications . Catalog $2.00 . CB CITY, Box 31500 RE,
Phoenix, AZ. 85046 .

CONVERTERS
GATED pulse wave UHF (spea ker box type) , has
true AGC, parts $125.00: The following have sound
out of the TV like norma l with only an antenna con­
nection to the TV or VCR. Deluxe liB sine wave
UHF , has true AGC, parts $150.00. Digita l sync
sup pression/active video inversion VHF/UHF FV­
4" has true AGC , parts $225. Mitsumi tuner module
with AGC, AFT, 504KHZ , etc., $60.00. Quantity dis­
counts. Plans : large SASE (54 cents postage) . Free
shipping /handi ing. 1- 312 /26 7- 3455 . LSR
ENGINEERING, Dept. RE, PO Box 6075, Chicag o,
IL 60680 .

LONG-PLAY RECORDER
FOUR unique models , allowing up to 20 recording
hours on a single ord inary cassette! Models as small
as 1'h pounds ! Fideli ty , features, and quality un­
available elsewhere. Free bro chures. EXTENDO·
TAPE SYSTEMS, Dept. R-E, Box LC, Temple Ter­
race, FL 33687 (813) 985 -3014.

SAVE CABLE TV $$
CABLE TV Consumer Buyers Guide. Guaranteed
lowest prices on cab le TV devices and converters.
We are an indep endent consumer service. Manual
includes info on which equipment work s on your
cable system. $8.00 . CATV INFORMATION CEN­
TER, PO Box 17621, Ft. Laud ., FL 33318.

TI-99/4A SOFTWARE
TI-99 /4A owners. Games and application software
on cassettes as low as $5.95. Writ e: TI-99/4A CAS·
SEnE SOFTWARE, 4129 Abercorn Rd., Knoxvil ­
le, TN 37921 .

TIMEx/SINCLAIR SOFTWARE
TIS 1000 programs finan ceaid (barcharts, interest,
record keeping ), math quiz (20 levels ), eiectrosolve
(solve s most electronics circu it prob lems), $6.95
eac h. BILL KEMP, Box 26086, Bluff Park, AL
35226.

DE YOU R
uPGRA TEL E P H 0 N E S

II • I •

HoldBusySilencerCircuit
Allows youto put cans on hOld Also lets you Silence bell or put phone on

bU5{ Plans S400. KIt 54.00 ~ $2 00 phone
IntercomCircuit

lets you use pnenesasan mterccm . Noextra"' Iring required, less costly
UlanWireless models Plans' $7 00 Kt $1500 S500 hone

f't, t.. 'lClutlf'Pldll~ paIls-aMOOJHt Whr1l0rdennl) '1 \I~ .10d52 00101postage
....·1.:SAS[ 101 more1'llormlo' 1 ,1

dBEnlerprlses Box 8 Oradell NJ 01649

TRS-SO COLOR COMPUTER
COLOR COMPUTER OWNER5-12 different pro­
grams on cassette for only $15.00!Games, quizzes ,
etc . Send check or money order to: QJN ENTER ­
PRISES, PO Box 983, Sarasota , FL 33578 . Fla.
residents add 5% sales tax.

PLANS & KITS
SUBSCRIPTION TV manual , covers bot h sine
wave and gated sync system , only $12.95. Includes
theory , circuits, waveforms, and trouble-sbootlnq
hints . Video gam e cartridges are easy and in­
expens ive to dup licate . Plans $9.95. Information
$2.00, refundab le. RANDOM ACCESS (Former ly D
& S Enterp rises) , Box 41770R, Phoenix, AZ 85080 .

CATALOG! 40 pages of neat electron ics parts and
kits. Send 50 cents, refundable first order. BEC
ELECTRONICS, Box 401244R, Garland, TX
75046.

UHF over the air all types, cable syst ems . Coming
soon 2 new compl icated UHF units (compatible with
satellite owners). Now brand new Deluxe III gated
puls e unit , sound throug h TV. Call for information
301-882 -9362 , or send $2.00 (refundable) for cata­
log. SATELLITE ELECTRONICS, PO Box 9534,
Baltimore, MD 21237 .

INCREDIBLE price and quali ty for amplifier, power
supp ly, and many many new electroni cs kits. Write
now for yo ur absolutely f r ee cata log. IN·
TERNATIONAL POLYTECHNIQUES, PO Box
862R , New York, NY 10002.

BREADBOARD using spirafit lead kit. Pretinn ed,
spiral leads stretch to desired lengths. No cutting,
stripping , wrapplnq requi red. Send 50 cents for
samp le, details, pnces free . CALDER TRADING,
720 Smithto wn Ave., Bohemi a, NY 11716 .

FUN kits - low cost. Easy to build educational
el ectron ics projects. Handbook/catalog $1.00.
TRIANGLE ELECTRONICS, 89 Arkay Drive ,
Haupp auge, NY 11788 .

MINI FM MIC

Ccmoact size.onty z" x l '"x ~"w. Transmrt
to FM radio 88-108 MHz. Exceptional au­
dio quality . Transmits stable signal up to
900 ft. Complete kit inct. case . battery &
inst ructions . Only S15 .95 . Assembled
$20.95. Add $' .55 S&H ea. CA. RES.
ADOTAX. Send 20c stamp for brochure .

S.E. Corp ., Box 1132-RE
Yorba Li nda , CA. 92686

TIMEx/SINCLAIR 1000/ZX81 How-To hardware
upgr ade book . Cove ring: buffered expansion in­
terfa ce, serial interface, standard prin ter interfac e,
and more . $6.95 ppd 10-da y money back guaran­
teed. INNER KNOWLEDGE COMPUTERS & PER­
IPHERALS, 5944 N.E. Sandy Blvd., Portland, OR
97213.

SUBSCRIPTION TV KITS
UHF Gated Pulse Kit•••••$3 9.0 0
UHF Sinewave Kft...•_ $3 7.0 0

Special 80th Kits $59.00
Informative Catalog _ $ 2.00

Kits in clu d e all pa r ts, ma nua l and an
etc he d & dr illed PC boa rd . Send for
our' In for m at ive Catalog' and fi nd
ou t w hat t ype you need.

. J & W EL ECTRONICS, INC.

" P. O. BOX 61-B

CUMBERLAND, RI. 02864 .

OWN a tone remote retrieve telephone answeri ng
device? Throw your tone device away . Retrieve
messages with any standard Touch-Tone ! tele­
phone. Plans $10.95 - kit includ ing PC board
$39.95 - check or M.O.- APP ·COM, PO Box
1031, New Castl e, IN 47362 .

CATALOG- transm itter s , li n e ar s , M DS
downconverters , scramblers , broadcasting, CB ,
hobb y plans & kits. $1.00. PAN AXIS, Box 130-F7,
Parad ise, CA 95969 .

NEW FM transmi tter kit. Great for experimenters.
Instructions and parts only $19.95. Buy now . TUCK·
ER ENTERPRISES, PO Box 10120, Alexandria, VA
22310 -0120.

CONTROL and read up to 256 devices. Plugs into
Radio Shack model III. Simp le construction, soft­
w are inc lud ed . Pla ns $ 15. 00 . SPECIALTY
ENGINEERING & MFG., Inc. PO Box 120, Gon­
zales, TX 78629.

ELECTRONIC combination lock, patented. Plans
available for $3.00 and SASE from JINN, Box 764 ,
Herndon , VA 22070.

TIMEX/Sinclair kits: 2pa ra lle l and 2RS 232CI /O
ports $69.95. Color graphics and sound w/16K
RAM $179.95. 32K RAM $88.95. All kits furnished
with high qua lity PC boards , and plug into the ST-50 ,
fUlly buffered, 8slot motherboard $149.95. CWmy
interface ava ilable soon. Brochure $1.00 (refund­
able). SIGMA-TECHNOLOGY, Dept. K, Box 971,
Va. Beach, VA 23451.

CUSTOM PC boards and photo masks from
sketches, schematics, or artwork. Free brochure on
services, prod ucts , and kits: TTL logic prob e,
$13.35. AlE , Box 2287, Arcad ia, FL 33821.

PRINTED circuit boards. Quick prototypes, pro­
duction, design, reflow solder. Send print or descrip­
tion for quot e to KIT CIRCUITS, Box 235 Clawson,
M1480 17.

LIGHT display sequencer kits. Send stamp for
flyer. DESIGN SPECIALTY, P.O. Box 1995, Hunt­
ington Beach, CA 92647.

PROJECTION TV ... Convert your TV to project 7
foot picture. Resul ts compara ble to $2,500 pro­
jecto r... Tota l cost less than $20.00 ... Plans and
lens $17.50... Illustra ted information free... Cred it
card orders 24 hours. (215) 736 -3979. MACROCO­
MAGK, Washington Crossing, PA 18977

ELECTRONIC touch light controi pad five modes
dim, med ium, bright, delay , and off. Two kits avail­
abl e. Write for f ree brochure. EXOTIC ELEC­
TRONIC IDEAS, PO Box 446, Lake Bluff , IL 60044.

SINE wave decoder probl ems? Manual includes
trouble Shootin g, alignment, antenna hookup, im­
provemen ts, theory. $15.00. SIGNAL, Box 2512-R ,
Culver City , CA 90230 .

PROFESSIONAL electronics devices plans,
kits, P.C circuitry , famous drop-in microph one car­
tridge, debug9in g equipment, more items available­
.For information send $3.00. MOUNTAIN ELEC­
TRONICS, R.2, Box 30, Charlotte, TN 37036.

FREE phone calls made by users. Electronics de­
vice report, plans sold for information, education
only. $7.50: DISTRIBUTORS MART, Dept. RE73,
Box 333, Modena, NY 12548.

SAVE energy! Build a computerized thermostat.
Schematic and softw are $5.00. GLOVATRON, PO
Box 559 , East Detroit, MI 48021.

MICROWAVE television "downconverters." Ex­
clusive new five stage design . Easily assemb led.
Catalog: $2 .00 (refundable). NDS, Box 12652R,
Dallas , 75225 .

c..
C

~
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SUPER summert ime surplus savingsI Free flyer.
ELECTRONIX LTD., Dept. R-7. 3214 S. Norton,
Sioux Falls. SO 57105.

THE BEST PlA CE to BUY. SELLor
TRADf tolEW Ind USED EQUIPMENT

NUTS lit VOLTS MAGAZINE
BOX . 1111-e • PlACENTIA. CA 92670

(714) 632·n21
join 'Thousands o f Readers Nltionv.ide

E-r Month
O NE YEAII U.S_SUIISCRIl'T IOHS
$7.00 • Jrd au. • $ I1.SO • 1. 0.-

• m.oo . lJfedmo • 1nI a.. 'Z

SCANNER accessor ies and crystals . Free catalog
- best prices anywhere. SCANNER PLUS, Box 45.
Tilton. NH 03276 (603) 286-3082 .

SCANNER/monitor accessories- kits and factory
assembled. Free catalog. CAPRI ELECTRONICS,
Route 1R, Canon. GA 30520.

SPECI AL sale --40-channel TV converte r, built -in
fine tuning . Only $28.95 , add $2.50 postage and
handling . Free bargain catalog . IN·X· SALES, Box
222. Medford , MA 02155 .

ZX81iTS1000: 25 Family Fun Programs for 16K!
You type and save ! Send $7.50 to H. DAIL Y, Box
553. Valley Center. CA 92082.

PRINTE D·ci rcuit boa rds : single side. prototype.
and quantity , quick delivery. Send positive. free
quotes . FABTRON, Box 925. Dept. C, Columbia.
TN 38401 (615) 381-1143.

RADIO West - still the best for SWIMW OX receiv­
ers and receiver modifications! Catalog 50 cents.
RADiO WEST , 3417 Purer Road, Dept RE. Es­
condido , CA 92025 (619) 741-2891.

HI-R EL mil -spe c metal fi lm res istors. RN55 ·s.
RNC60 's, etc. at super low prices . Contact us for
free invento ry l isti ng and price list. I N­
TER MOUNTA IN ELECTRONICS, Box 531. Boise ,
10 83701 (208) 384-9 755.

~ WRITE FOR

~O?L1 McGEE'S
SPEAKER & ELECTRONICS CATAlOG

1001 BARGAINS IN SPEAKERS
Tel.: 1 (816) M2 5O'1'.l

1901 MCGEE STREET KANSAS c rrr, MO . ~1oe

MICROWAVE antenna 38 dB gain. slotted dish.
probe. power supply. 60' cable, warranty. AMA
SYSTEMS, PO Box 1354. Sandy, UT 84091. Only

' $79.95.

SUN KO-81

$6995 Easy To Install
No Soldering - NoModifications

41 Keys with Full Size Spice Blr • Allows Touch TYJllng
Sime Key lIyoull ls Slnclllr • Two Color Keylops
KeytlOInI Cue Holds Both Keybolnl end Computer
CommindsendGllphlcs Spelled Out on Keytops
Rear Cutout lorAnyRAM or EJ:pl nalonModules

16K Piggyback RAM Module . . . PI NMX-16$49.95

. SUNTRONICS CO., INC.

~ InC~iClii 213-644-1149
_ o"s~. c.wc.1 1 -8oo -42 1 -5775

~
e Or send Check or M.O. to:
., P.O. Box 1957 Howthom. CA90250

Califomi. resiientsadd6¥.!% ulntax.
Add s.4.DO ship/hlr.ling. \1S.vMastef'tlfd intUit expirationdate.

~ "Bare Power Supply Boards" 4>e-

XFORTH - Forth-79 standard sub-set plus extra
utilities. 10K + available for user code . Or casse tte
for 16K ZX-81 . $25.00 + $1.00 P&H. Arkansas resi­
dents add $1.00. HAWG WILD SOFTW ARE Box
7668-R, Little Rock. AR 72207 .

TRANSPOSERS diq ital rhythm displ ays super
cymbal. many more Inexpensive accessories, all
or ga ns. Sen d for free brochure. SA CHA IN­
TERNATIONAL, 943 Archer Street, San Diego , CA
92 109.

TUBES - all types , discount prices . Many oldies
and hard-to-find types. SASE for list. ANTIQUE
RADIO & TUBE CO., Dept. 701. 1725 W. Univer­
sity, Tempe. AZ 85281.

(FOR All TO-220 3 TERMI NAL REGULATORS)
"Four Styles In Stoclc" All Boards 2"1(3" - G10
• 7800 POSitiVI Fixed Silk Scru ned - Sordtrmu hd
• 7900 Negative Fixed Make Projects A Snap!
• 317T PositIVI Adjust.bl, Includes: Oet.dfd Instructions
• 337T Negative Adjustable Parts Usts-Schematics-Desig n Tips

WIRELESS THERMOSTAT
RLESTAT - a portable, wireless thermostat that
moves with you . From room to room. To the TV
room after dinner. To the bedroo m at night. To the
kitchen early in the morning . Your furnace works
to keep the room where you and Telestat are. at
a comfortable level. Telestat saves you money
because your furnace works only when needed,
instead of running cont inuously. Use with forced
air furnaces and air conditioners. That's double the
savings. Year in and year out. $9• •95'

'SPICIAL THIIOUGHAUG. 3~ 1983

CALL 1-800-426-8075 or write
COMMUNICATIONS RESEARCH CORPORAnON
1720 - 1301h Ave, N.E. Bellevue, WA 98005

$2 50 I I · 4 for 59 00 . dd $1 00 post. g. & h.ndhng
MIDWEST TECHNICAL

P.O BDX272. AURDRA, II 605D7

Full Size Keyboard
Conversion

ELECTRONICS catalog: Scanners, CB. video. All
kinds of electronics goodies. Send $1.00refundable .
CLEM ELECTRONICS, 1520 N. Pacific, Fresno.
CA 93728 .

UNUSUAL UHF SUbscription TV kits. Also micro­
wave downconverters . Catalog 50 cents. TROJAN,
2920 Shelby . Indianapolis, IN 46203 .

PRINTED circuit boards: quotes free. SASE to
JAHMAAL ELECTRONIC SUP PORT, PO Box
397. Troy , NY 12181.

TELEPHONES-ext ensive se lec tion- parts,
accessori es. systems. Free catalog. NOS, Box
35444. Los Angeles, CA 90035-0444 (213) 935­
9900.

PETERSON
ELECTRONICS
4558Auburn Blvd,
Sacramento. CA95841
(916) 486-9071
SPECiAl QUANTITY PRICING
Dealers Wanted · CDD'S

RESISTORS V.W & 'hW 5%C.F. 3 cents. 1%M.F.
All values . No minimums Volume discounts. Write
JR INDUSTRIES, 5834-B Swancr eek. Toledo, OH
43614.

PCB 15 cents sq-in. Free drilling. Quanti ty discount.
INTERNATIONAL ENTERPRISE, 6452 Hazel Cir­
cle, Simi Valley. CA 93063.

COLOR compu ter VIC-20 programs hardwa re Rtty
code EPROM Progammer RS-232. FRANK LY·
MAN, Box 3091 , Nashua. NH 03061.

FOR SALE

CABLE TV SECRETS-the outlaw publication the
cable companies tried to ban. HBO. Movie Channel,
Showtime , descramblers, converters, etc. Suppli­
ers list incl uded. Send. $7.95 to CABLE FACTS ,
Box 711-R Pataskal a, OH 43062.

SURVEILLANCE device schematics, books on
electronic surveillance methods & equ ipment,
locksmithing, covert technologies, etc. Catal .og,
SI.OO.MENTOR, Dept. Z. 135-53 N. Blvd .. Flushing .
NY 11354 .

NEW Repair any TV ... Easy. Anyone can do it.
Write RESEARCH, Box 517C , Brea, CA 92621.

CABLE TV products: Wireless, corded, & settop
converters. Send $3.00 for catalog. ADDITIONAL
OUTLET CORP. , 231 E. Comm ercial Blvd., Ft.
Lauderdal e. FL 33334.

THE Intelligence Library. Restricted techn ical
secrets- books on electronic surveillance, lock­
picking, demolitions, investigation, etc. Free
brochures: MENTOR , Dept. Z. 135-53 No. Blvd.,
Flushing , NY 11354 .

.125 aluminum- make your own chassis! Cut to
size . squares, rectangles only. 6 cents sq. in.•
$10.00 minimum . $2.00 handling .Shipped UPS col­
lect. Send dimension (s) of piece(s) to: O'DAY, PO
Box 248 . Lansing. IL 6043B.

*************************
: QUALITY MICROWAVE TV SYSTEMS :
************************ *
: Complete Systems From 56995 :

: 1.9 to 2.5 :
* GHz *
: Antennas :

: Galaxy :
: Electronics :
: 6007N.61stAve. :
* Glendale, Az. ** 85301 ** ** 1-602-247-1151 *

C/) ~ 1-800-247-1151 :

~ : COO's / Dealers Wanted :

~ ~ ~ ~
~ *~ *
~ ~ r.J ~0**
~ *************************
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NEW ITEMS, SUPER VALUES AT THE PARTS PLACE™
No Minimum Order! Friendly Service! See Before You Buy!

c....
C

~
~

CD

~

109

Tri-Color LED

139 Ideal Status
Indicator

XC·5491. Glows red on
DC, green on reverse DC,
yellow on AC! 2.2V at 25
milliamps, typical.
276·035 1.39

Electret Element
99¢
HI-FI

Response
Omnidirectional , PC mountable. 20
to 15 kHz ±4 dB. 2·10VDC, only 1
milliamp current drain.
270-090 . .. . . New Low Price 99e::

Solder type. Perfect for computer
interfacing and making your own
AS-232 cables and extension cords.
lAJ Male. 276-1547 2.99
~ Optional Hood.
276-1549 .. '" 1.99
[Q] Female. 276·1548 3.99

D-Sub 25 Connectors

OVER 8700 LOCATIONS WORLDWIDE

IF, FM & Video ICs

179

• Replace Costly Transformers
• Pretuned-No Peaking or Tweaking!
SFE4.5MB. Use in place of 4.5 MHz sound
take-oft transformer. 3 db bandwidth : 105
kHz, typo272-1304 . . . . . . 69C
CDA4.5MD3 Discriminator. This differential
peak detector works great with our FM de-
tector IC #276-1759, above.
274·1305 7ge

MC1330 Video Detector. 3rd IF, detector,
video and AFC buffers . High linearity.
10-24VDC. a-pin w/specs. 276-1757 .. 2.29
MC1350 Universal IF Amp With AGC. For
radio and TV circuits . Usable to beyond 60
MHz. a·pin w/specs. 276·1758 1.99
MC1358/CA3065 FM Detector. IF amp, lim­
iter, FM detector, electronic volume attenua- ,
tor and audio driver. For 100 kHz-5.5 MHz
IFs. 14-pin w/specs . 276-1759 1.79

Ceramic TV-Sound Filters

NEWI
~: 69¢

--

349 Mini Size

Contacts rated 6
amps at 125VAC. ' I."
mounting hole. With
hardware.
275·661 3,49

Fun Sounds Made
Easy! Only

249
16-Pin DIP Wilh Dala

SN94281. Just add a speaker and
a few parts to make amazing
sounds. Heart of a rewarding pro-
ject-try it! 276-1767 2.49

TO-3 Case

Retail prices may vary at individual stores and dealers

Reg.
27.95

Sale! 25-Range Multitester

Buy now and get this accurate Micronta'" multitester
at 430",off! Features a big 4" mirrored scale, "o utput"
jack to measure AC signa ls present in DC circuits.
Measures 0 to 1200 volts DC in seven ranges, 0 to
1200 volts AC in five. ranges, 0 to 300 mill iamps DC
current in four ranges, resistance in four ranges, and
- 20 to + 63 dB in five ranges. 5' /z x 37/ 8 x 1' /z '~ Re-
quires "AA" ballery. 22-202 Sale 15.95

1595

Save
$12

• 20,000 Ohms
Per Volt DC

. Sensitivity
• With Leads

And Manual

!ladlo Ihaek

Resistor Networks
NEW!
8ge

Each

IC Lead Spacing

Five ' I.-wall resistors in one pack­
age. Ideal for digital pull up, LED
current limiting. 470·0hm,
271-095. 1000-0hm, 271-096 .
10k-Ohm. 271-097 .

Horizontal Output

795

Computer Games. Contains listings for over 25 fun-filled game programs
for TAS·aO Level II BASIC. Selections include Blackjack, Poker. Tennis,
Tic-Tac-Toe, Escape, Golf , Basketball , Psycho. Star Trek, Biorhylhm, Poem
and more. 151 pages. 62·2068 Sale 4.88
Using the TRS·80 In Your Home . Listings for over 75 practical programs
in Level II BASIC including finance, analysis. games, scheduling, lists and
much more. 330 pages. 62-2069 Sale 4.88

2SC1308. Rugged NPN transistor
is exact replacement in many 19"
color TVs. Servicemen-keep sev­
eral on hand! 276·2055 . . . . . 7.95

Sale! Program Books for Your TRS-SO

39% Off!
Your Choice Only

Reg. 7.95

488

NEWI
Low 499As

• Phone Line Powered
• Ideal for Remote

Ringers8-Pln DIP

Enclose Your Project!

Aluminum. Eggshell white with black top.
Complete with hardware and rubber feet.

Size Cal. No. P"ce
''"''.x4'I.x4'lo" 270-271 4.99p.". x B'/ex 6'10" 270·272 5.99
3'1,. x 4'1. x 4'10" 270-273 6.99
3'''.)( 8'1. x 6'1." 270-274 799

TCM1512A. Detects ring and drives an exter­
nal piezo element (not incl.). aoo to 2 kHz
output with 10 Hz warble, determined by ex­
ternal resistor. On-chip static protection and
anti-tap circuitry. 276-1302 3.99

Telephone Ringer IC

;;iNEW1399

Radio Shack Exclusive!
Switchable 6 or 12VDC output. 32
full-spec celis produce approx i­
mately ' /z wall of "free" power.
277-1250 24.95

Portable Solar Panel

Ideal for crowded PC boards .
SPDT contacts: 1 amp at 125VAC.
55-ohm coil, .100" pin spaci ng.
275-240 2.49

10% IRD Capacitors

NEW!
L~: 5ge

IC pin spacing. 63WVDC
.01 ~F, 272·110 59C
.1 ~F. 272·111 69C
.47 ~F. 272·112 a9e::

Micro 5VDC
Relay

249 ACTUAL
SIZE

A DIVISION OF TANDY CORPORATION

CIRCLE 86 ON FREE INFORMATION CARD



SOLID STATE SALES
P.o. BOX 740
SOMERVILLE, MASS. 02143

RESISTOR BUYOUT
MOST STANDARD VALUES

V. WAn 5% RESISTORS 1 OHM TO 10 MEG. OHM
2 K MIN. BUY 1 K MIN. PER VALUE

$6.50 Per 1 000

Call 601-323-5869 in Miss., outside continental
USA, tech/order/repair info. TELEX 53-4590.

M~ •ENTERPRISES,
r.,INCORPORATED

Box 494, Mississippi State, MS 39762

New MFJ·1024 Active Receiving
Antenna mounts outdoors away from
electrical noise for max imum signal.

Gives excellent reception of 50 KHz
to 30 MHz signals. Equivalent to wlre
hundreds of feet long , Use any SWL,
MW, BCB, VLF or Ham receiver.

High dynamic range RF amplifier. 54
In. whip. 50 foot coax. 20 dBattenuator
prevents receiver overload , Swi tch be­
tween two receivers. Select auxiliary or

active antenna, Gain contro l. " ON"
LED, Remote unit, 3x2x4 In. Control,
6x2x5 in. 12 VDC Dr 110 VAC with·

optional adapter,
MFJ-1312, $9,95.

$129~~)
Order from MFJ and try It. If not delighted,

return within 30 days for refund (less shipping).
One year unconditional guarantjle,
Order today. Call TOLL FREE 800-647-1800.

Charge VISA, MC. Ormail check, money order.
Write for free catalog, Over 100 products.

I : 11 , ' : 11

CIRCLE 66 ON FREE INFORMATION CARD

CALL OUR HOT LINES
IN CALIF. (714) 527·2554

OUTSIDE CAL (800) 854-8660

SCR ELECTRONICS CENTER
5303 Uncoln Ave., Cypress, CA 90630

IC 'S * CAPACITORS

ACTIVE
RECEIVING
ANTENNA

Gives excellent reception,
50 KHz to 30 MHz.

NEW ZENITH ZXM 121
High legibility 12" green phosphor monitor.
15 Mhz bandwidth,
40 or 80 charac ter
selectable fuHcornpctobdltv . . $99.95

§- UHF!VHF ConversionIS Kit-with

~ ~~~~n~.~i~~~~i . .. $119.95

Free Buyers Guide
pages of the la test in components, tools

and instruments - a must for DESIGNERS,
instructors and maintenance engineers.

SEND $ 2~ FOR OUR CATA LOG
FEATURING TRANSISTORS &
RECTi fi ERS 145 H AMPSHI RE
ST .. CAMB RIDGE. MASS. 02139

111&- thick with 1110 · ap«ing

4Y, " X 6Y," . .. . . $ 1.9 5

TTLIC SER IES
7000 .17 7472 .so 746 12 .60
7401 .17 7473 .35 74163 .50
7402 .17 7474 .32 74164 .50
7403 .17 7475 .40 74 166 .60
7404 .24 7475 .35 74166 .70
7405 .24 7400 .45 74170 1.50
7406 .28 7483 .50 74173 .75
7407 .28 7486 .56 74174 .66
7408 .24 7486 .35 74 175 .50
7409 .18 7"'" 1.50 74 176 .75
7410 .17 7490 .35 741M 1.90
7411 .22 7491 .45 74182 45
7412 .so 7492 .45 74100 .70
7413 .35 7493 .35 74191 .75
7414 .45 7"" .50 74193 .79
7416 .25 7495 .56 74 194 .1lS
7417 .25 7496 .50 74195 .45
7420 .17 74107 .eo 74196 .75
7425 .25 74116 1.SO 74221 1.00
7426 .25 7412 1 .29 74273 .1lS
7427 .25 74122 .39 74I19 .50
7m .17 74123 .42 74298 .66
7032 .on 74126 .45 74366 .66
7437 .27 74145 .50 74367 .66
7438 .zr 74148 1.10 74390 .00
7440 .17 74150 1. 10 75324 1.75
7441 .75 74 151 .50 75325 1.50
7442 .45 74153 .40 75492 1.05
7445 .66 75154 1.10 9601 .75
7446 .66 74155 .50 9602 .75
7447 .66 74157 .50 8T26 1.00
7448 .66 74160 .86 BT97 .90
7450 .17 74161 .66 8T96 .90

74LSOO .28 74l S ICl!l ... 74lS240 1.10

74lS01 .28 74LS112 .se 74lS241 1.10
74lS02 .33 704 LS113 .., 704LS242 1.10

704lS03 33 74LS114 .es 74l S243 1.10
74lS04 .,. 74l S123 .86 74lS244 1.30
74lSOl5 ." 74LSl25 ..., 74lS245 1.75
74lSOB .es 74lS12e .eo 74lS44& .95
74lSOO .,. 74lS 132 .75 74LS247 .90
74lS10 .se 704lS138 .56 74lS248 1.10

74LS11 .es 74lS137 .95 74lS251 .70
741S12 .,. 74lS13B .70 74lS253 .70
74lS13 ... 74l S139 .70 74l S257 .70
74l S14 .sc 74l S147 1.95 74lS258 .eo
74lS15 .ec 74l S151 .70 74l S259 1.00
74l S20 .,. 74l S153 .70 74l S266 .10
74l S21 .ss 74lS154 2.40 74l sm 1.15
74l S22 .,. 74lS156 .eo 74lS279 .00

74l S26 .05 74l S156 .ec 74l S28(l 1.BO
74l S27 '" 74l S157 .eo 704 lS283 .00
74lS2B .5O 74l S15! .eo 74lS290 .sc
74l SJO .es 74lS 1elJ .90 741S293 .so
741S32 .eo 74l S161 .sc 74t,S29B .to
74lS37 .. 74lS162 .to 74lS320 2.00
74lS38 ... 74lS163 .to 74lSJ23 3.50
74lS40 .es 74lS164 .90 74l S36l5 .70
74lS 42 .5O 74lS1ei5 .to 74lS3l56 .70
74l S0f7 .ec 74l S1615 1.90 74lS3S7 .70
74l S 51 ,. 741S1119 2.50 74lS368 .70
74l S54 .,. 74lS170 1.90 74lS373 1.20
74l S73 05 741S173 .to 74lS374 1.20
74l S74 05 74lS174 .90 741S3n 1.50
74lS75 ... 74l S175 .to 74lS386 eo
74l S76 ... 74lS1B1 1.95 74lS3BO 1.10
74l S83 so 74lS19O .so 741S393 1.10
74l S85 to 74lS191 .to 74lS398 2.50
704lS85 ..., 74l S192 .so 74lSG25 1.75
74l S90 .56 74l S193 .90 74l S&68 1.50
704L S92 .70 74l S194 .so 74lSe?O 1.20
74l S93 .70 74LSl 95 .90 74lS682 3.00
704lS96 .8:) 741S196 .90 81l S97 1 20
74LS 107 .45 74l S197 .eo ! l lS9B ' .20

704l.::.ll1 .10

MULTI TURN TRIM POTS
50 OHM 5K

100 OHM 10K
500 OH M 50K 3/$2.00

1000 OHM 500K

TRANSISTOR SPECIALS
2Nl307 PNP GETD-fj 40
2t+404APNPGETO-6. • .. . . . . . . •. •. . • • •. 3/.U:O
HEP Q«)14 - PNP GET Q-3 85
TIP111 50 TIP1"6 ' 1.315
2Ne2J3.NPNSWITCHINGPOWER • ••• ••••• • 1.il5
MRF-«104CMRFTflANSISTOANPN •..... .•.75
2NJ772 NPNSITO-3 . . .. . • . • • • • • • •. • • • . • •. •H IO
2N4SQIPNP Sl TO·3 .•. •• • .•..••. ••. .•.•.. • 1.00
TIP35PNP Sl . • •• . . •. . • . . •• . • • • •• • . • •. • .70
2N2222NPNSITO·1B. • •.•.. •..••.• •• • . .7/n()',)
2N2907 PNP srTO·1! . . . . •. . . . .. ••• • •• • ." '1 .00
2NDi6 NPN SlTO-3. •• . •• . . •. • •• ••• •• . . • .• .S)
2N'3004NPN$ iTD-S2. .• • . .• . ••• •. .•• •. 7/$1.00
2N3'3OaPNP Sno-s::z 7/noo
2NS1C8PNP $110·220 .. .•..•• ••• •• • ••_••. • .55
TIP318 NPNSiTO·220 40
T\P32B PNP SiTO·220.. •• ..••••• ••• • •. • . . • .40
T1P34PNP SI . ... . . ... •... •. •••••... . ... •.95
np121 PNPSl U84.•••• . . . .•• • •• .•• .• . .. $ .S)
T.141 NPN$ iUi7 ..... .. •. . . • . • •• •..• • .. • '. 00
BU2Ol5 _•••• ••• •• •• • 1.75
OPS2OOO - DUALPOWERDA.Rl . . •.•• . .. . tJ .95
MJE3Ol55T •• •• •• • • •••••• •• • ••••• ••• ••. $ .60

TEL (617) 547-7053
WE S HIP OVER OVER 95 %

OF OUR ORDERS WITHIN
24 HOURS OF RECEIPT

TOLL FREE 1·800-343-5230
FOR O RDERS O N LY

PRY 1A 3A 12A 50A 12M __ 2~A_

100 .05 .14 .35 90 425 6.00
200 06 . 17 .50 I.:» 52 5 900
000 .09 25 .66 1 50 · 6 50 12.00

600 . 11 30 .00 200 6 50 ~~
SOO .13 35 100 250 1050 18.00

1000 20 .ss 1 25 3.00 12.SO 26 00

REGULATORS

LM338K. . . . . . .. . ..5.75 323K(L.Al4CtiJ, .•. • 1.75
LM31n . ....• .. . • 1.00 l M305G.... ..... . .75
78105.18L12 .• .. . • 40 34QT·5, 6, 8. 9, 12 ,
723 . .. . . . . ... . . . •.SO 15, 18 or 24V . • . $ .75
320T5, 12 , 1501"24 $ .85 LAS 1412 + 12V
l M337T... . . .. .. ' 1.95 JA .•.••• . . . . . $3.96

LINEAR CIRCUITS

'0 : ., 0.

747 - .50
CA158 - 1.15
LM1310 - 1.60
1456 - .80
1468 - .50
l Ml 808 - 1,75
LM2901 - .96
CA301 8 - 1.95
CA3078AT - 1.50
CA3086 - .75
AD 2700LD - 4.95
CA3140 - 1.00
3900 - .46
4136 - .85
N5596A - 1.50
063038 - 1.75
8038CC - 3.90
LM13080 - .95
CA3089 E - 1.75

TER M S:FOB CAMBRIDGE. MASS SEND CHECK
OR M ONEY ORDER MINIMUM TELEPHONE.
CO D. PURCHASE ORDER OR CHARGE $20 00
MINIM UM MAIL ORDER $500

14 PINHEADERS 3/11.00
16 PINHEADERS .<10
24 PINHEADERS. . . . . . . . . . .75
40 PIN HEADER5 1.10
50 PINEDGEBDARD CONN 3.96
26PINEDGEBOARD CONN.•. .. 2.50
50 PINANGLECONN. , . , 3.95

SILICON POWER RECTIFIERS

TANTALUM CAPACITORS

.22UF 35V 5/ $1. 00 15UF 16V 3/$ 1.00

.47UF 35V 5/ $ 1.00 3OUF 6V 5/ $1. 00

.68UF 35V 5 / $1.00 33 UF l 5V $ .50
lUF 20V 5/ $1 .00 47UF20V $ .85
2.2 UF2OV 5/ $1.00 68 UF 16V $1.00
3 .3U F20V 4/ $1 .00 12OUF 6V $ .75
4 .7U F35V 4/ $1 .00 2OOUF 20V $1.75
6 .8U F20V 4 /$ 1.00 150UF 16V $1.30
lOUF 20V - $ .40 330UF 10V $1.75
22U F lOV - $ .:J>

FULL WAVE BRIDGE 12\1DC RELAYS

2A 6A 25A
TTL SIZE

PRV
1 100 S .P. 121:0ohm coil

200 00 13 0 2 20 .75
400 1 00 165 33 0 D.P. 400 o hm c o il
600 130 1 90 04 0 .96

SCR's TRIAC's
1.8A SA 35A l10A PRV 1A 10A 25A

l Oll .35 .40 1.40 lOll .35 .60 1.40

200 .40 .50 1.00 9.00 200 .50 .00 1.90

400 .60 .70 2.40 12.00 400 .70 1.00 2.60

EKXl 1.00 3.60 15.00 EKXl 1.00 1.20 3.60

IN T E R
FACE .001 - .25 ..., - .to ..., - 10

& .... - .25 - - ... .... - .71
DRIVERS .... - to - - .10 7_ - .27

""" - .27 .007 - .to " CO2 - .27,.... .86 .... - .70 .... - ." 7"'" - .se
1.al .86 .... - ." - - ." 7" ;" - .30.." - ... ..., - .10 74C 10 - .27
81:» 2.50 .." - .22 .... - .71 74C14 - ...
ll830 2.50 ..12 - .22 ..., - .71 7= - .27
8131 2.50 .." - ." .... .10 7= ."
ll833 2.50

..,. - .70 .... - ." 70C02 - 1.00.." - ." .... - ." 74C74 - ...
llll:M 2.00 .." - .30 - - .25 7"'71 70
IIl37 2.00 .." - .10 ..,. - " 7"'" - 1.40

MM5307 7.96 .." - ... .." .25 7"'" - .".." - .3t 4072 - .20 7"'to - 10
BRl941L 8.96 .... - .70 ..,. - .. 74CtJ ...
CAT!i03718.96 - - .to

""' - ." 7..elM - 2.10
MM53ES 2.50 - - .71 ..., - .25 74C 1S7 - 1.75..., - .22 7.cllO - 1.20
TRl8J28 3.96 .... - .. .... - .25 ,.ell, - 1.15.... - .25

..., ... 74Cl0 - 1.15- - ... .... - 1.71 74Cln - .71
0027 - ... ..., - .to , ,,el7. - 1,15
.." - ... " ' 0 - .to 74C175 - 1.11.." ....." - .71 ..,. - 1.2$ ' 4C1S2 - 1.30.... ." 74ClOl - .3t

NO. :» W IRE ..,. - 1.75 .." - 1.!SO ' ''em - .70
W RAP WIRE - - .71 .." - .71 74Cll. - 1.7'5- - .to .." - .IS 74CS21 - 3.1551NGLE .... .70..., - ... "'. - "" 7"'" - 1.21

5 TRAND

"" - 125
100', .. $1.40

74 S SE R IES 74585 1.25 745163 1.40
74500 .30 74586 .60 74S169 1.75

CRYSTALS 74502 .30 74589 1.90 745174 1.40
74503 .30 745112 .85 745175 1.40

2.000 6.144 74504 .40 745133 .50 745182 1.75
-3.C()() 8.000 74505 .45 745135 1.10 745 194 1.103.579 10.00'J 74508 .40 745138 1.25 745240 1.00
4.000 18.(0) 745 10 .30 745139 1.10 745241 1.50
5 000 18.432 745 11 .35 745140 1.70 745257 1.3060c0 2O.00CI

74515 .40 745151 1.25 745258 1.30
74520 .40 745153 .96 74S260 1.502 .95 ea . 74530 .40 745157 1.25 74S2llD 1.75
74532 .40 745158 1.25 745373 2.25
74574 .70 745161 1.75 745374 1.75

20PIN ,25

22 P IN .25

24PIN .25

28 PIN .35
40 P IN .40

8251 4.50
82S3 5.96
8218 3.96
8279-5 6.96
8255 •. 60
8257 1AM96171 7.96
8259 8.96
8356 12.95
etiO:2 5.75
mACPU 4.75
ZOOIlCPU 12.96
Z8lA 510 10.96
Z8JAP1C 4.96
Z8JCTCA 6,75
TMS9927NL 9.96
8276 16.96
flfm L 12.96
e&45 13.95
eaio 2.50
S821 2.96
lll60 2.96
!lKXXllB 39.50

DISC
Controllers

1m . . 16.50
1793.. 36 .00
1796.. 45 .00
1797 . . 45 .00
0766C 16.96

RAM's
21lO2-3 .70
2111AL 1.95
2114l-3 1.66
2147-3 4.95
TMS3400 1.75
MK4ClI:&' 1.35
MK4OV-3 1.75
TMS4060NL 2.96
MK4C96-11 1.25
4116-3 1.10
4116-15 1.50
5101E 2.96
26104-4 2.50
6116-3 5.00
8264 14164-21 5.75
58725

l MK400215.95
3242 6.00

.45

.50 D B C ONNECTORS

:~ DB9P - '2.00 DB25P - ' 2 .40
1.10 DB9S - 3.00 DB25S - 3.20
1. 25 HOODS- 1.10 HOODS - 1.10
1.50

ef'

ROM 's
27al 2.96
2716 + fN 3.50
Z732 5.96
2732A-2 15.96
2532 7.95
27114 9.96
82523 1.95
8251 15 4.00

16381) 1.95
825129 1.96
82513,) 1.95
3628A-3 3.00
AM9214C 2.96
825&5 1.25
745387 1.75
745474 3.96

FLAT DIP SWITCHES
RIBBON CTS 2Cf6. 4 4 P0 51TIDN .75
CABLE CTS 2Cf6. 7 7 POSITIQN 95
GR A Y CTS206· 8 8 POSITION .95

28 gauge CTS 206-10 10 POSITION 1.25

2 6 conductor D IP
.60/ ft SOCKETS

40 conductor 8 PIN .10
.90/ ft 14 PIN .12

50 conductor '6 P IN .15
1 .00 18 PI N .20

S HIFT
REGISTERS

MM1W 1.75
MM1«X3 1.75
MMl404 1.75
MM5013 2.50
MM5Cl5l5 2.50
MM!«J6 2.50
MM5007 2.50
MM5000 2.50

C P U 'S &
SUPPORT

CH IPS
lI039 8.95
lIBlA 2.75
llOO6A 8.75
lD!ll 29.95
AM0290 1 8.95
8202 19.96
8212 UK)
8214 3.00
8216 1.75
8224 2.25
8220 1.00
8228 3.50
8156 8.50
8156 8.96
8237 14.00
8748 19 .96
8756 19.96

50 P IN R IB BO N CONN ECTORS $2 .25

40 P IN R IBBON CABLE CON N $2 .00

34 PI N RI B BO N CAB LE CO N N $2 .00

25 PI N R IB BON CAB LE CONN $ 1.75

20 P IN R IBBON CAB LE CONN $ 1.50

10 PI N R IB BO N CAB LE CONN $1 .00

PO STAGE RATES

A DO 10% FOR ORD ERS UN DER $25 .00
AD O 5 % FOR ORDERS BETWE EN $25 .00 & $50 .00
ADO 3l\1b FOR ORD ERS A BOVE $50 .00

IN4148 lIN914) 15/ 1.00

TOGGLE ;: := ~~~ =1~
SWI TCHES 2OI5P - OPOT - CENTEROFF.1.40

DI5 C CA PACITDR5
. 1UF 16V 10/$ 1.00 . . . 100 /$8.00
.0 lU F 35V . . 16' $1 00 1001$5.00

PRINTED CIRCUIT BOARD
4'"x 6'"DOUBLESIDEDEPOXY BOARDED' I ••· THICK
$ .OOe~ 5/$2 .00

2 N3820 P FET ... . . $ .4 5
2N5457 N FET . $ .45
2 N264 6 UJT . . . . . . . . . . . . ... $ .45
ER 900 TRIG GER DIODES . . . . 4/$1.00
2 N 60 28 PROG. UJT . . . . . . . . $ .6 5

L141HR DETECTOR. . . . 3/$ 1.00
FP 100 PHOTO TRAN5 . . . . .. $ .50
REDLED's .r . . . . . . . . . . . . . . . . . . . . . . . 8/$ 1.00
YEL. GREENor AM8 ER LARGE LED's .2- .6 /$ 1.00
RED-GREENBIPOLAR LED . . . $ .90
RED-YELLOW 8IPOLARLED. . . . . . . $ .90
MLED92IRLED. . . . .. $ .40
MRD14BPHOTO DARL. XTOR . $ .50
MCT20PTO ISOLATORS . $ .40
4N26DPTO ISOLATOR. . . . . . . . . . . $ .40
1 WAn ZENERS ; 3.3. 4.7. 8.1,5.6. 6.8.

8.2,9.1. 10. 12, 15, lB.or 22V 6/$1 .00

WIRE WRAP
SOC KETS

14PI N
16PI N
1S PIN
20 PIN
24 PIN
28 PIN
40 PINen

oz
o
a:
t;
UJ
....l
UJ

o
is
-ca:

110 CIRCLE 23 ON FREE INFORMATION CARD CIRCLE 25 ON FREE INFORMATION CARD



2 CHANNEL LIGHT ORGAN
EASILY HOOKS INTO STEREO SPEAKERS~
AND ALLOWS 110 VAC LIGHTS TO DANCE
WITH MUSIC. TWO SEPARATE 110 VAC
OUTPUTS FOR HIGH AN D LOW FREQUENCY
AUDIO SIGNA LS. USE TWO ORGANS FOR •
STEREO ...

$8.50 PER UNIT ~

COLOR LIGHT STRING AVAILABL E $1.75 EA

DC WALL
TRANSFORMER
~ ALL ARE 115 VAC

~ PLUG IN

4 VOC .t 70 MA $2.50

9 VDC .t 225 MA $3.00
18.5 VAC ot 10 VA $3.50
17 VAC . t 500 MA $4.00
22 VDC .t 60 lolA $2.50

~
TH IS UNIT CONSISTS OF A 12 VOLT 2 AMP
TRANSFORMER, 1 AMP CIRCUIT BREAKER.
4 PRONG CINCH JONES SOCKET AND A 3
WIRE A.C. CORD ALL MOUNTED IN AN
ATTRACTIVE 4.....x 5....' x 3" CHASSIS BOX.
GOOD FOR PARTS OR A NICE START FOR
D.C. POWER SUPPLY. $8.50 PER UNIT

LINE CORDS
TWO WIRE
~ ==0:

6' 18ga TWO WIRE
3 FOR $1.00

THREE WIRE
18 INCH 18ga THREE WIRE

2 for $1.00

6 FOOT 18ga THREE WIRE

$2.00 EA CH

SWITCHES
MINI-PUSH BUTTON

S.P,S,T. MOMENTARYt
NORMALLY OPEN
1/4" BUSHING

35. EACH
10 FOR $3.25

100 FOR $30,00

SPECIFY COLOR:
RED. BLACK.

WHITE. GREEN. YELLOW,

METAL OXIDE
VARISTOR

===:() 2 FOR

G.E, • V82ZA12 $1.50
50 VOLTS. NOMINAL D,C.
VOLTAGE. 5/ 8" DIAMETER.

METERS
0- 20 V.D.C.

CO-AX SWITCH
(AlB SWITCH)

75~~IN ~~
75 0hma OUT

$3.50 EA CH

0- 15 V.D.C.

(8
THIS 2-1/4"

~~~~~~E~ETER
> 0-15 VDC.

. ., ~ $4.50 EACH

o -20 VDC FULL SCALE

O
FACEPLATE

BATTERY TEST
. _. ! SET-U P AS

INDICATOR
$5.50 EACH

1 MA

25/ 16"SQUAREG"PANEL METER. .
MOUNTS IN '
2118" HOLE
$5.50 EACH

T1SIZE~
WITH WIRE LEADS
3 to 8 VOLTS 2 for $1.00

Rated: 55ma @ 5 VOLTS

8 to 12 VOLTS 2 for $1.00
Raled: 55ma @ 8 VOLTS

12 to 24 VOLTS 2 for $1.00
Rated: 45ma @ 14 VOLTS

GRAIN OF WHEAT
T1 SIZE c::=c:=­

,125" DIA, (3,15mm)

3 to 8 VOLT8 3 for $1.00
Rlted: 55ma @ 5 VOLTS

8 to 12 VOLTS 3 for $1.00
Raled: 55ma @ 8 VOLTS

12 to 24 VOLTS 3 fo r $1.00
Rated: 45ma @ 14 VOLTS

163" DIA, (4.14mm)

3 to 8 VOLTS 2 fo r $1.00
Rated: 45ma @ 6 VOLTS

8 to 12 VOLTS 2 for $1.00
Rated: 55ma @ 8 VOLTS

12 to 24 VOLTS 2 for $1.00
Rated: 45ma @ 14 VOLTS

T1- 3/4 SI~E~
WITH~

WIRE LEADS

NEON WI RESISTOR

4S --- op~~;.gl>N
7 for $1.00 FROM 120 VOLT

" 120V INDICATOR
~ a:D m"'pU;;;
'NEON INDICATO';RATED
120 V 1/3 W, MOUNTS IN
5116" HOLE . . , RED LENS,

751 EACH
10 FOR $7.00

100 FOR $85.00

5 for $1.00
4 lor $1.00
8 lor $1.00
410r $1.00
4 lor $1.00
4 lor $1.00

$2.50
$1.00
$1.00

5 lor $1.00
5 lor $1.00
5 lor $1.00
5 lor $1.00

$1.50
2 'or $1.00

.75

.75

.75

.75

.75

4 AMPS 500 VOLTS
85. EACH

TRIAC
6 AMPS 400 VOLTS

751 EACH

S.C.R.
0.8 AMPS 30 VOLTS

5 for $1.00

4 AMPS 200 VOLTS
65. EACH

T.V. GAME

::~~~u300 OHM IN

"300 ohms ~;.

OUT ,)... ...

$2.75 EACH •

TRANSISTORS

MICROWAVE V
TRANSISTOR~
MRF 901 REDUCED TO

N.P.N. SILICON $2.00 EACH

5 CONDUCTOR IN-LINE PLUG
AND CHASSIS MOUNT JACK.
TWIST LOCK STYLE. SAMEAS
SWITCHCRAFT 12CL5M.
$2.50 PER SET

MIKE
CONNECTOR

@)~

2K10TURN
MULTI-TURN POT

~
SPECTROL

• . MOD 534-7161

$5.00 EACH

BLACK PLASTIC ENCLOSURE
ADJUSTABLE HEIGHT FROM
1.83" TO 2.93"; WIDTH
6.85"; DEPTH 6" . BUILT-IN
STAND OFFS FOR P.C.
BOARDS .. FRONT AND BACK
PANELS NOT INCLUDED . .

$5.25 PER CASE

[J CRYSTALS
IT CASE STYLE HC33/U

2 MHZ ;5~~~~~~ST
$3.50 EACH $1.00 EACH

$3.00
$1.25
$1.50
$3,60
$4.50
$8.50
$2.50
$4.50
$4.50

120 """prim.ri••

5.S VOLTS .t 750 MA
8 VOLTS .t 150 MA
18,5 V• • t 3 AMPS
18 V It SSG MA
18 VOLTS.t 1 AMP
18 V.C.T• • t 2 AMP
24 VOLTS .1 250 MA
24 VCT .t 1 AMP
42 V.C.T• • t 1.2 AMP

FREE! fREE~ free! SEND FOR OUR NEW 40 PAGE CATALOG free.' 1:1l~~! FREE!

POWER SUPPLY WI PRE-AMP

TOLL f REE ORD ER S ON LY
l -BOO· 826 · 54 32
(ORD ER ONLY)

ALA SKA . HAWAII . CA LIF
O R INFORMATI ON
(21 3 ) 380 ·8000

TH IS SUPPLY WAS USED TO POWER

•

AN 8 TRACK/CASSETTE UNIT, IT
WILL SUPPLY APPROX, 18 VDC AND

INCLUDES A SMALL PRE-AMP TO
BOOST SIGNAL LEVEL.
RCA PLUGS FOR LINE INIOUT,

$4.50 EACH

c....
C

~
.....

~
111

L.E.D.'S
STANDARD JUMBO

DIFFUSED ~
RED 10 FOR $1.50

GREEN 10 FOR $2.00
YELLOW 10 FOR$2.00

III FLASHER LED

~
5 VOLT OPERATION ~

RED JU MBO SIZE
$1.00 EACH

BIPOLAR LED
2 FOR $1.70

SU&M~I LED

Q U A N TI TIES LlM IT EO

M INIM UM O ROER 5 '000 ­
U S A 52 .50 SHI PP ING ~
f OR EI G N OR DE RS

IN C L UO E SUF FIC IE N T .

C~~II~ P~~~ AD D 6 ' . ' .

N O COD'

S.P.D.T. ~(on-oil-on)
SOLD ER LUG
TERM INALS.
$1.00EACH
10 FOR $9.00
100 FOR $10.00

D.P.D.T. 6(on-on )
SOLDERLUG
TERMINALS .
$2.00 EACH
10 FOR $19.00
100 FOR$'1000

••

ALL ARE ,156" SPACING

SOLID STATE
RELAY •

CONTROL: '
3-32VDC

LOAD: 10 AMP
140 VAC $9.50 EACH

EDGE
CONNECTORS

~:::::":;,=~

15 PIN GOLD
SOLDER EYELET $1.75 EACH

15/ 30 GOLD
SOLDER EYELET $2.00 EACH

18/ 36 GOLD
~OLDER EYELET $2.00 EACH

22/44 GOLD
SOLDERTAIL (P.C, STYLE)
$2.50 EA 10 FOR $22,50

S.P.D.T'j(on-on)
SOLDER LUG
TERMINA LS.
. 1.00 EACH
10 FOR $9,00
100 FOR $80.

s.P.D.T••(on-on)
P.C. LUGS.
THREADED
BUSHING , ~
$1.00 EACH -
10 FOR $9.00
100 FORUO.OO

MINIATURE TOGGLESWITCH
ALL ARE RATED 5 AMPS @ 125 VAC

S.P.D.T.

(on-on) ~
P.C. STYLE,
NON-TH READED
BUSH ING . T."
7M EACH ",.,
10 FOR $7.00

s.P .D.T·

i(on-oll-on)
NON-THREADED

~~~~~Ny~'E I':
7M EACH
'0 FOR$7.00

I

CIRCLE 73 ON FREE INFORMATION CARD

MINIATURE
6 VDC RELAY

SUPER SMALL
SPDT RELAY;
GOLD COBALT
CONTACTS,

RATED 1 AMP AT 30 VDC;
HI GHLY SENSI TIV E. T TL
DIRECT DRIVE POSSIBLE.
OPERATES FROM 4.3 TO
6 V. COIL RES. 220 OHM.

13/16" )( 13/32" x 7/16"
AROMAT. RSD-6V

$1.50 EACH
10 FOR $13.50

RELAYS
6 VDC RELAY

MINIATURE D.P.D.T. ­
3 AMP CONTAC TS ~
FUJUITSU . FBR321D006
$1.75 EA 10 / 16.00

"

1~0~~A~T~:~~~.
10 AMP @ 120 VAC
ENERGIZE COIL TO
OPEN CONTACT. "

COIL: 13 VDC 850 OHMS
SR . PRICE $1.00 EACH

PDT RELAY

• 14 pin atyle I
• 3 amp cont acts
• 24 volt d c. or l

120 volt a c. COl i •
• Used but fu lly tested
$1.70 EACH
specify coil voltage
LARGE QUANTiTIES AVAILABLE

10 CKIT. 'OR RILAYsoc e.ctl

500K linear taper
2718" LONG
1 3/4" TRAVEL 75. EACH

DUAL 100K
audio taper

31/2" LONG
2112" TRAVEL. $1.50 EACH

SLlD~,PO;S

100K linear tape
2" LONG
1 5/8" TRAVEL 75. EACH

KEY
ASSEMBLY

5 KEY

~ $1.00
~ EACH

CONTA INS 5 SINGLE-POL E
NORMALL Y OPEN SWITCH ES,

MEASURES 3 314" LONG

6 KEY
~$1.25

EACH

CONTA INS 6 SINGLE-POLE
NORMALLY OPEN SWITCHES.

MEASURES 4 1/4" LONG,

2-WAY CAR STEREO SPEAKER

~
THES~~~~~~ME IN HEAT
RESISTANT ABS PLASTIC CABINETS.
IDEAL FOR CAR INTERIORS WHERE
HEAT CHA NGE OCCURS.
POWER RATING: 15 WATT NOM.

45 WATT MAX.
EACH SYSTEM CONTA INS A 4 INCH

10 OZ. WOOFER AND 2 INCH TWEETER

SPECIAL PRICE $36.00 PER PAIR



Part H• . • • ...1
F,...., -'Al10HI .. DetaJ l 0 · lnpu'A~ I). OR GaI. NrayI HIgIl Ov1 pull . ••• $59S

PAl12HII 21 HIll12·lllpI,/IANO·ORG.I.Wy(Hlgh Dlltpull •••. '"PAl14H4 .. Dllld 14·lnput AAI).DJlGaltA1ra} (Hog hOlllpul) . 50'' AllOt.a .. Delal lO·lnput,4,HI).DIHnYIf1 Gall An" (lowOIllput) ' S 95
PAl121& .. H.x 12·lnpulAHO·O A·11lVIrt Gal. An.,(lowOlllput) '"PA1l4l4 " Ol,/Iid14·lnputAIjI).OA·lnYlrtGat. Arrl , llowOulpUl) •• 5.115
PAL1I L' .. DeI.ll1·lnputAJlD-oA·ln.... t Gat. Arr. '(l owOllI1MJ1)_•.. 9 15
PAll I Al 20 OC la l l 1· l npu I AIgl.ltr A~o-OA Gl.I'Arr.y . . 9 US
PAlliltl 10 H.x 11·1np\lt Atgllltr AND·OAGallArray ...... ..... 1.95
PAl l1A4 10 Ouadl&·ln III st. rAHI).ORGlI. Arr. ."
30012 1982 NATIONALPAL Ol tl Boo k1178• .) • •$5.95
"COO " 35 I 74ClZI 11 '"74C02 .. .35 74C240 .. u s
"""' " .. 1. 74GZ44 .. '"" COl .. .35 74C1D7 .. II 74G373 .. 2,41
74Cl0 ,. .55 74C151 11 2.49 HC37• .. 24 9
74C14 .. .51 74Cl54 " '"~ 74CIIOl .. "74C2O ,. ." 74C157 11 '" 74Cto3 .. "74C3O .. .35 74C1&O 11 1.19 74CIOI .. "74C3Z .. ." 74Cl11 11 1.11 74Ctl l " 1.15
H C4Z 11 1.U 74C112 11 1.t!l 74C112 21 ."74C41 11 1.15 74C113 11 1.1' 74C1t5 11 1.1,
HC73 .. .71 14Cl'" " 1.41 74CI17 21 1.15
74C74 " .. 74C173 ,. .TO 74CI22 11 441
74CI5 11 1.15 74C114 11 1.11 74C923 10 ..S,,,.. .. " 74C175 ,. 1.11 74CI25 11 '"74CO 11 '" 7ote1l2 II 1..9 74ct ZI 11 '"'''90 .. 1.1' 74Cl13 11 ... lOCO' 11 39
74C13 .. 1.11 74Cl15 11 1.39 '0'17 11 "Tl071CP • .71 .. l., 709N " ..
Tl07leP • ". Ul 710N .. IIn 074CN " '" lM340H 71 lM711N .. 71TlO&lCP • .51 lM340T·12 .71 lM723Jl " "TlOl 2CP • 1.19 lM3.0T·15 .71 lM733~ .. 1.00Tl0&4CN .. 1.95 lM34SN .. " lM739N ,. liSlM301CN • 35 LM3~K ." lM741CN • .35lW302H US Lf355H • 1.10 lJ,I747N " ..It.l304H ,OS LF351N • 1.10 lM74IN • 51lM305H .. L"37ON ,. ... LMI310'l .. 1.49l M3Q7CN .. lW373N " ." lM145aCN • sol M308CN II l M377N .. U S lU14I1H .. ..lM30tK 1.25 '"310M .. .. l " 1489N .. IILM310CN 1.15 lM3I1N .. 1.71 lM14Wt .. uslM31lCH .. LM3I2H " 1 3' lWllOl)/f 11 ,..lM312H '" lW3I4N .. 1.79 l Ml115N 11 .."lM317T 1.11 LM3W H • .11 If,ll891N " U SlM317K .., Tl 4i4CH 11 us lM200ZT 1,4'It.l311CH • U S Tl416CP , 1.11
l"' 311'l .. US NE510A " ." LW31liN 11 1.51
lM320K·5 1.35 '1E529A .. 2.15 lU...... .. .51
lM3lOK:·12 1.35 NE531V 1 2.15 lM!905CN • 1.11
LM3lOlC·15 1.35 """ US LM3909N , ..
l W32OT-5 II NE540H ." lM3i14N 11 ...
lM31OT·12 II NES441rj .. 2:.15 lM3' 15" 11 ...
l UUDT·15 .11 ""'" .. us llll3111H 11 ...
l U32JK '" NE555V ,

"
RC41HH lot 1.21

Ul324Jri .. 51 I t.l556Jl .. .. 1\C41511rl.1l • .."
lMS37T us HE564N 11 '" " E5532 • 2,41
LWS3' K I" l"'SoSSIC .. 1.11 " E5534 • 1.1,
lW33i~ .. " l"5&&CN • 1.41 !CU03lll .. ."Lt.l:3401t·S 1.35 lMSlN • II L"13OIQJrl • 1.11
l M340K'12 1.35 hE51'ON 11 315 lMt 3&OO" 11 1.11
llll340l(·15 1.35 l M703CN • l.ll MOil( AYAIlAILE

130003 19B2 NIt. Llnll' Olt l Book I1IS20.S} . $11.95

PH~~;;C" 74HC High Speed CMOS
74HCOO 1. .7S 74HC132 , . n 74HI;257 1. 1.11
74HC02 14 .75 74HC l31 l' 1.49 74HC251 " 1.41
74HC03 14 .75 74HC131 , . 1.U 74HCZIa 14 "
74HC04 14 II 74HC147 " 1.11 74HCZ80 ,. 4.15

~:~~ ~: :~~ ~~~~~~ ~: t .~ ~:~gU~ ~ U~
74HC10 14 .15 74HC157 l ' 1.11 74HC3iO , . 1,U
74HC11 14 .If 74HC151 1. U' 74HC313 14 1.41
74HCt4 14 15 74HCl 80 1. 1.19 74HCS33 fD 315
74HC2O 14 .75 74HC111 11 1.71 74HCS34 to 3 15
74HC27 14 .75 74HCt64 14 1.7; 74HC511S 3.75
74HC32 14 .75 74HC115 11 23' 74HCUI 3 11
74HC4Z " 1.31 74HC113 11 1.59 74HC4002 14 .7;
74HC13 14 .75 74HC174 l' 1.39 74HC4CUI " 2.11
74HC74 14 " 74HCl75 ,. U, 74HC4024 14 1.59
74HC75 1. .It 74HC11Z l' 1.3, 74HC4040 " :UI
74HC711 11 .n 74HCl93 " 1.3i 74MC4OeO l' 2.19
74HClS l ' 2.11 74HCl14 11 1.59 74MOO75 14 .75
74HCN 14 ." 74HCliS " 1.49 74HC407, 14 lit
74HC1D7 14 .75 74HC242 14 219 74HC45tl l' 329
74HC1M 11 1.39 74HCZ4J 14 2.19 74HC4S14 Z4 47i
74HC112 l' .75 74HC251 11 1.19 74HC4535 l' 2.15
74HC113 14 .75 74HC25311 .99 74HC4543 11 US
74HCU04!. unbuN. rld All otl'lll1 .r. bull.rld. s.nd S.3Ofor D. I. Shut.

*lr. /vI tIon -.
I<Ih 'iiiiW

11I11H. . FIUIdIOn PI1c,
70451PI Z' CMOS PrIClSiCnTlmtr. ••. . .. 1495
7045EV/Klt· ZI StOPW~ICh Chip. XTl •. II t5
7105CPl 40 3¥ll)gItAlO(lCODrl'tl) .... ••..•••.. 9115
FE02030 3¥i Dqt lCDDlipltyIGt7106&7111 ••• .•1115
7106EVJllJl- 40 IC. CtrCUlt 8o¥d. Dliplly 34 IS
7101CPL 4' 3Yd llglt AJO(lEOOnv.} 11 9S
7107EVJKll:' 40 IC,Clrwtldolrd. OiIP'loy . . . . . . . •••. • 21 95
711'CPl 4D 3Y1 DlgtlAl OlCDDI. , HlD. . . . . . . . 181 5
7117CPl 40 3Y1 DlpttAlDl EODl. Hl O. .. • lS9 S
7201lU5 low8.lttlllV ot\lndc.l or •. ..• • ... ... 2 25
72051PG Z4 CMOS LEO$lopw.tch/Tl"",r . ..• ...• ••••• .• •1295
7lOSEY/KIl· Z4 $topw.tchChlp. XTl . ••• 14 15
7206CJPE 11 Ton.Glt'III".lor 4.IS
72O&CEVIIOI· 1. Ton. Glnlr. torChlp. XTL 7,IIS
7207AlPO 14 ClKillllorConl~.r ..••••.•• ••.•••..••••. ... S9S
7207,4,EV/Kll· 14 Friel·Ccun.t Il'ChIP. XTl . • . • _. 715
7201IPI 21 5rl'In 0KaOICOUnl. r 15 15
7209IPA • aetk Gener. tor. . .• •. 31 5
72151PG Z4 Hu nc. CMOSStopw.ttll CKT .. . •••• 139.5
7215EV/ KIl · Z4 4 Flint. SI09*ltChChip. xn 14IS
721&AlJI 21 • D1g11 UrW. Counlll'CA. . ., 2;15
721ecIJI 21 'Dllllf 'lq C«lnIIl"C,4, . . . . . •• . .•. 24.15
721101Pl Z' .D1gllfrlq .Counl.r CC ,II'S
7217IJI 21 4 Digit l EOUp/ Oo'frIlCounllr C,A .. . •.•••••. 10 9S
7217,4,IPI ZI 40IgltlEDUp/DownCOl,/hl.rC,C •••.••••• I .. .. l 1,15
72241Pl. 4G lC04 ¥i[)jgllUpCOUnltrORI •••• , • •• ••• . .•.•• 1095
7221AIJl 40 IDI~Un~ .Counltr 291$
72ZIAEV/KIl· 4G 5functlonCOunl... Cnlp,XTl ..••••••••• , • . .••. 7U5

130009 19831NTERSIL 00' " Boo k 113S1•. ) • • • •$9.95 )

..,," Programmable Array Logic (PALS)

SOLOERTAIL
STANDARD (TIN)

1·. 11)." 1()1).up

IlIrt N• .
1103
402'4111H·2
4111N·3
41lIH·4
4164N·15Q
41Wf·2QO
....5.2&1....­1.1"5270
1.'.. 5280
MMS2IO·2
.. 1.15210·3
1.1"5210-.
1.11.15291·3

SO

ST

ww

--
.11...
.11
.n
.n
.It

.".35

.11...

100.up

.1' .14

.17 .1'.1' .17

.n .14

.11I .17

.•, .n

.SJ .M

.4G .n

.4' .41.4' ,41

. . . . . .• • .3.15
(5IRC) . . lU5

. . . . .. .. •13.85
(74C374) . .2.40
12). • .•. •• .2.25

~~I~.~ : : : : : : : : : : :U~
ClockGlMl.tor/DrMr • •••• •• • .• .• 2.25
au.Dnvtt 2.15
S)'ItIlllCont .lal,/. Ormr~74S4211 • .3.4'

f.rc=~8;::..). : : · · : : : :U~

~:~=~:I=\~~~U~I : :N~
Dl.play ContrOlllr 174C't1 • ••.••• .' .95

~~~f"2 · · · ·: :: i ~ : :i
"'0;.Comm.I/O(USART) . . . ... • • .4.41

~~ : ~tm:r~~O (l'Pij ::::::::::U:
4D Ptog, . 7.15
2' Proo. . .. . •. . • .1.15

:: ~: · · lniit1iU : : : ~·n
:D .I·1i1 'Tran 3.t S
za . ·bltll· It 2.41
ttl ' ·bIlll·DlrtctIonIIRecfMf . . • . • •• ,2.41
za l-D1lII-Dlrectiol\llRtctMr •• ••• •• ,2.41
n 0CtI1 1l\dlldf/tr1phlraJ~ . • . ...U5
11 0c1a1 11ttllldlllflphlraJOft¥lr. . .. .. U 5

LOW PROFILE
(TIN) SOCKETS

1·' 1()."

$10.00 Minimum Onler - U.S, FundI Only Spe c She etl - 30C IIch
Col1lomlo Relld entl Add BV,'/o 51111 To. ~1-'k$,';gg ~~ll~~~I~lr":LOG

~~~J'~ls.l1~r~~J:\:\~ ~~:n~~~nce Prlcel SubJoct to Chlnge

~~:;;I:III

COP40ZMN

COP47ON
MM53eQEST

[EB) JaineCO"I·VISA" I
1355 SHOREWAY ROAD, BELMONT, CA 94002

7/B3 PHONE ORDERS WELCOME - (415) 592·8097 Telex: 176043

' ll4II l P

'."" LP
" ,. l P
1''' LP.. "' "n ,.LI
U "LP

""'''.. "' "4a ,...LP

OPa21 4
DPI211

""""0P1221
on221

"''''lNS' 243
IN$l24S
IN$l24&
IH$l 247
INSt24,
IHS1250H
DPI251
DP1253
OP8Z55
OP1257
OPUSI
Of'.275
DPI27;
'PI303091304

""".".,.,".,,,
0Pl-311

---MICROPROCESSOR CHIPS- --
PwtHo. ••"" . h llCtllll I"rkI
COPl802 4D CPU SU5
2150 4G MPU 1495

IOM2I01AOC :: ~-;.~.=!~~~~:~ . :~:.~
40 Ml'tJw/ClockandR.A.U 715
41 "P\J-"'bIIllM~1.- 5.115
4G CI'U'r&~hIp" :Il2' btl . RIm ) .• ,. 515

:: ~!~~~..I~ : : : : : : : : : : : :1 t:;
oM U\lw JSulc .. lcnl ln~ .•••. lUS

PIOISA 40 CPU .•. .•.•• .• .••••• .• ••••.• . . 5 t5
--UO, UDA, ZBoB, ZBooo SERIES- -
i:CTC 11 ~n\:~~~ .) .2.~~~. : : : : .S; .rs
~:g:~~T :: ~~:. ron(llJ I RIC 'fr~:: : ! : : 1U~
l eo-Pl0 4D Par • .. . . 5.95

40 SlNI ) .15.1S
40 Slnat •• •• tU5
40 SIN! 1U S
40 SINI 15.95
40 CPU(.. K3IIOfrI~1l7aoc·1)4 .. Hz•• .S.ISZ' COU nlerTlrnlrCirQ,ln . .... .•.. .. .5.15

.ouf. :: g:~U~~c:'~~t~. : : : :g·:~
ZIQA·Pl0 40 Para .• , ••. S IS
l lQA·Sl0/0 41 SIria! I . lI as
21QA·510J l 41 StNI 11.1S
llOA·510/2 48 $eN1 •. .. .. 11.15
l lOA·510Jl 4G SInai 11.1S
l lOS 40 CPU(...K3a80N·I1I WHz . •. •. ••. •1U 5
l aoS·CTC tI COUlll.rTImlrClrcull . •. • . •• .. . ••13,I5
l lOS·PIO 40 P" .... ,JOInlIrlKt ConlrOillr •. . . .13 ts

~:g:n :: ~~~~."d : : : : : : : : : : :J~.:~
l lO3O 40 SlrlaltGnwn.Contro6llr . ... . •. •. . 4U S
l lOJe 40 COUnlerl1'lrl'llr &hra ll"'/OUnll .• 2U5
--- 68DD/6Booo SERIES---
UCIIOO ... WPU . . .. , . • . .• .. . . . •. .. • . • . • 4.95
WC6lOze, 40 "PUwlt1'ltiockandRA" ••.. •••• ••7.95
WClilOAPI Z4 12.xaStatlc:RAM . . • ... . .... . . . .. 3 IS

~g:~~ :: ==ot=:J~~~~ : : : i : ::~
.. CII3Ol. 14 1024!ll·bltROlliIMCIIA». }•• • ••IO.IS
MCIl50 Z4 ynctlronou.C«nm. MI!pl.r 4.15
MCf.8S2 24 5ynctlronou.SINlDlIIIAdapl.r 5.76

~= ~: ~4llOObJl·~:I~~~~.. ..,.:::&:~l' (MCIUI) . 2.25
14 ,11.15
q Inl. Adapt 1.15
41 COmm . Con1roIlIr 24.15
Z' n II(Id "'0;. Cotnm. In\. •• ••• • . .1.15
41 lllripfttraJ1m.. Atlpllr 7.95

---- BoBoA SERIES----
cPU .. .. • , •. .•

CIRCLE 20 ON FREE INFORMATION CARD

QUALITY COMPONENTS AT
AFFORDABLE PRICES!

---SPECIAL FUNCTloN---

=~: :~~~g::=l~~il : : : : : : :~:;~
IN51171 N·l 40 FlOPPY DlskConItOlllr • . •• • . • .11 t5
IN52'51N n Cornnil.InltallonChIP • • • 195
MUSlll7N 14 "'letoprocell « Rul TimlClotk . . . . .•.15
" MSl174N l'MIC ro Cornplllbll TllT11 CIoc.k 7.95
COP4fl2N 4D MiclOCOfllrOUll"w/ 64·C1gtl RAM•••. ..5.95

. nd DlrlCl l EDDl1Y,
40 MlC roc>rOClUOlw/64'dIgll RAM •.•.5.95

& D1 rltt lEO0tIvt wINBun lnl.
:D 32·Hg.VACFlllOl.0rw.(2O·pinpkl .) 3 25
• Pto;. OtdllltClrJDI'l'tdIl" (100Hz) . .. . 1.11

MICROPROCESSOR MANUALS & DATA BOOKS
M·110 UMrM.IlI,l,lI . , 7 5Q
...·COfll802 Uur M. nllll • . •• • . . .7.50
1.1 ·2150 UNr ManlJll 5 00
30003 1112N.l. Unll r8ook11ISZp; .) .•. • •. .11.15

=~ ~=:::: ~::I='~. (\~~~'.)) : : ;U~
30013 1H3l1IOO Dita Book (641p;. . . . . •• • . •. 7.15

··,....,,, .... ,, .. I.C.
.. lIlY IeebI ,....

hltN• . ••!'lM rrtcI IIIrtN•. ufI\Al !"t1el I'IrtNt . '.I'Ill. rrtcI
5N14ooN " .11 5N1412N " ... 5NW~ 11 .51
5~140 1 N " .11 5N7413H " .35 SN7415TN 11 ...
5H7402N " .25 SH74 74N " .35 SH741fCN 11 ...
SH7403"C " .25 5N747SH 11 .<5 5H74111N 11 ..
5"74004/11 " .25 5H7476N 11 .35 5H741U/II 11 ...
5N7405N " 25 S/II7479N 14 U5 SJil74163N 11 ..
5H70406H ,. ... 5H741OH " ... SJil741&4/11 " ...
5/117407/11 ,. ... SH7412M 14 1.11 SN741MN 11 ...
SH740aN " .25 SN7413H 11 .51 SN74116N 11 ...
SH7409!'C " .25 SH7WJrI 11 .51 SJrl7411~ 11 2.11
5N7410fi1 ,. .25 SH7416H ,. .35 5N7417ON 11 I."SH7411N ,. .25 ..,- " 2.25 SH74172N 24 US
5N7412/11 ,. .35 5N74~ ,. ." SN74173H 11 ...
SN7413N ,. .35 SH7411N ,. .51 $J11 14114N 11 ...
SH141<1H " ... SN7492H " ." SH7411SH 11 ...
SH741aH ,. .25 5N7413N " " 5N7417aH " .It
5H1417H " .25 5N74i04H " ... SH74177H " ..
5H742OH ,. .11 SN749S/f " ... SN7417tN 11 1,411
5H7421N " ." 5N7496N 11 ... 5/117411QH " .It
SH7422/11 " .<5 S1(7411/11 " 2.7S 5/1174111/11 14 US
SN1423N 11 .51 SN74100N .. 1.41 SH14112/11 11 .11
S"l7425H " ... S/II74104'" 1. .11 5/11741104H 11 1.95
S/II7421H ,. .. 51(74105N " ... SH741'5H 11 1.15
SN7427/11 ,. .25 SH741D7N 14 ... SN74190N 11 ...
5H142lH " ... SN74101N 11 ." $N74111" 11 .11
SN74JON " 25 SN7411eH .. 1.49 SH14112H 11 ...
SH7432H ,. ... 5N74121N " .ss 5N74113H 11 ...
5N7437/11 " .25 SN74122N " ." SN741HN 11 ...
5N7438H ,. ... 5N74123H 11 ... SN74195H 11 .11
5N7439N " .51 5N7412SN " ... SJl7411eH " ...
SN7440N ,. .11 SH7412&N " .<5 $N74117/11 " .11
SN7...., .. 11 .11 5N74132N " ... SH741NH .. 1.11
5N7....21( 11 .<5 5H741JeH " ... SN741• .. 1.11
5N7....3/11 11 ... 5N74141N 11 ... 5N74221/11 , . 1.11
S."C7....4N 11 ... 5N74142H " 2.15 5/11 74251H 11 .71
5H7445N 11 .11 $H7410'" U U5 5H7427&/II .. US
SH7....IN 11 .11 5H74144/11 .. US SH7427IH 11 .71
5/11 7447/11 11 .11 5H74145N 11 .51 $N74213H 11 1.49
SH7....aH 11 .It SNH147H 11 1.49 $N74214/11 " 2.155N745OH ,. .11 SHW41H " 1.11 $N74215N l' 2.IIS5N7451N ,. .11 5N7415CN .. 1.11 SH74365N 11 ."$H74S3H " .11 5N14151" 11 .51 SN74366H 11 ."5N7454N ,. .11 SH741S2N " .51 5N74)!7N 11 ."5N745tA " .25 $N74153H 11 ... $N74)MH 11 .ss
5N74&OH " .11 5N74154" .. US $N743iDH 11 1.-41
5H747OH ,. ... 5N741~ 11 ... $N74.H3H " 1.41

msoo " .25 74l$112 11
7USOl " .25 74LSlt:J 11
74lS02 " .25 74t.512 ,. ." 74lS114 11
74lS03 " .25 74LS13 " ." 74l$ las 11
14lS04 " ... 74LSI 5 " .71 74lS117 ""LSOS " ... 74LSM 11 ... 74l$221 11
'''SOlI " ... 74U l07 " .11 74L$240 10
74l SOi " ... 74lS101 11 .11 74LS241 10
741510 " ... 74lS112 11 ... 7415241 ,.
74lS11 " .35 74lSl13 " .11 HLS243 "74lS12 " .35 74Ul14 " .11 7US2« ..
74lS13 " .39 74lS122 " ... 7USZ4S ..
74lSt4 " .51 74LSl23 11 .71 74l$247 11
74lS15 " ." 74l S12$ " ... 74LS241 11
74lS2O " ... 74lS1%1 " ... 74lS241 11
74lS21 " ... 74lS132 " .51 14LS2S1 11
74L122 " ... 7U5113 11 .51 74L.$253 11
74l$ZI " ... 74lS1. .. .11 74l$257 11
74l$ 27 .. ... 74Ul. 11 51 74LS258 11
74U21 ,. .35 74LSUi 11 .51 74LS2tO ,.
74lS30 .. ... 7415151 11 .51 7U UM ,.
74LS32 .. .35 74l S153 11 .51 7oRS273 10
74l$33 .. ." 7415154 .. ... 74l S27; 11
7U$37 .. .35 74lS155 11 ... 74LS2&3 11
74lSJI .. ." 74l51M 11 .It 74l Sm .."..... ,. ... 74lS157 11 .It 74LS2;3 ..
74lS42 11 ." 74LS15' 11 .51 74l$~ 11
74lS47 11 .75 74lS180 11 .11 14lS352 11
"lS4I 11 .75 74Ul 11 11 .11 "LS3S3 11
74l S4, ,. .75 74lS112 11 ... 74lS3M 11
74LS51 ,. .IS 74lSt63 11 ... m.... 11,...." ,. .IS 74L.$1&4 ,. .11 74L.U17 11
74Us.! ,. ... 74LSl45 11 1.1• "...... 11
741573 " ... 74l$1M 11 1.1' 74l SS73 ..
74lS74 .. .39 74LS119 11 1.1' 7415374 ..
741575 11 .39 74l S170 11 1.41 14lS375 11
74l$71 11 .39 74lS t73 11 ... 74l S3M ..
74l S71 " .39 74LSm 11 .51 741S393 ..
74lSIJ 11 ... 74L$175 11 .51 ""'" 11
74LSa5 " ... 74l$ t,1 .. 2.41 74LSe70 11
14LSO! " ." 74l S11O 11 .11 'llSts 10
74LSto " .55 74lS111 11 .11 I Il Si7 ..
14$00 .. .55 7451:43 " 2.41
14SCl " .55 74$244 10 2.41
14$03 .. .55 745124 11 2.115 74S251 11 1.11
"SO< .. .<5 74$113 11 .<5 745253 11 1.11
74$05 .. ... 74$134 11 .5O 745257 11 1.11
14... .. ." 74S135 11 .11 74$251 11 1.19
14S01 " .39 745130 " 1.3, 74$2&0 .. .71
74510 .. .55 74$138 11 ... 745210 .. U S
74S11 .. .55 74$131 11 ... 74$ZI7' 11 1.15
74515 " .55 74$140 " .55 74SZ" · 11 U S
74$20 " .55 74S151 11 ... 74$373 .. 2.41
74522 " .55 74$153 11 ... 745374 10 2.41
74$30 .. .55 745157 11 .. 74S317" 11 1.15
74$32 " .<5 74S151 " ... 74S471 · 10 US
14$31 " .11 14SleG 11 2.41 74$47Z- 10 .."145«> .. " 745174 11 ... 7($473" .. US
74551 .. .., 745175 11 ... 74$474· .. .."74$&4 " .30 7451'" 11 1.4' 745475· .. 4.lS
74515 .. ... 74$114 11 1.41 745570' " 2.15
74$74 " ." 74$115 " 1.49 745571' " 2.15
74$M .. ." 74$lH .. 1.41 745572· 11 U S
74$t 12 11 ." 74$240 .. 2.25 745573' 11 4.15
745113 .. ." 74$241 .. 2.25 74504D 10 2.41
74$114 .. ." 74$242 .. 2.4' 745141 .. 2.41

CA3Ql0H .. CA3080N 11 1.1'CA3013H 2.15 CA3090H 11 1.1,
CA3O>" .IS CAll30E , 1.41
CA:103" '" W 14GE , ...
CA303" 1.35 CAl..... US
CA304IN .. .. CA:l401. " .51
CA305I' .. 3.25 CAl.... .. SO,

,,,'" .. ... '''DOl 11 1.15,,,... 11 1.11CD4001 .. ... C04040 11 ." C045D7 " .39CD4002 " ... C04041 .. .71 ,,,... .. ."'D4005 .. ... CD4042 11 ... C04510 11 II'D400' .. ... C04G43 11 .71 CD4511 11 "C..... " ... ,..... 11 .71 CD4512 11 .11CD4010 11 .. "'''' 11 " CD4514 .. 1.71C04011 .. .20 ,...., .. II CD4515 .. l. TOCD4012 " .11 CD404. 11 " CD4511 11 ...C04013 .. .39 C..... 11 .51 CD451, 11 ...CD4014 11 .71 CD4050 " " CD451f 11 .39CD4015 " .51 CD4051 11 .71 CD452D 11 .71CD40tl " ... CD405Z 11 .71 co,ml 11 1.19en CD4Q17 11 .75 CD4053 11 71 co,ml 11 1.19
() CD401, 11 .71 '''''' 11 ,." C0452; 11 t .l1

Z
C04011 11 39 CD4~' .. 7,15 CD4543 11 1.11CD4Q20 11 .75 '''''' 11 II CD4M2 " '"0 CD4021 11 .71 ,"OU .. 39 "'''' 11 ' .39a:: CD4Q22 11 .71 '''''' .. ... """ 11 2.4'

I-
C04023 .. ... CD40ei .. ... "'''' " .",..... " .. ""'70 .. .39 C04723 11 1.1'() CD4O" " .23 CD4071 .. 21 CD4724 11 1.11W """ 11 2.41 CD40n .. .21 WC14409 11 1315

...J CD4027 11 ... ""'''' .. It MCl4410 11 ""W ,..... 11 .. CD4075 .. .It 1ltC14411 .. tl .15

6 """ 11 .71 ,,",'71 11 .71 WC14412 11 t3l5

""'" .. ." CD407I .. ... MC14411 1• ,."is ' D4034 .. 1." CD4Ot, .. .21 htC144S3 14 131 5
c( ''''''

,. ... ''''''' .. ... "'C14531 1' 1.1'

a:: (1II.. IIlC....1 ctMOIl. " ... IIlC14541 " 1.1,

112
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EPROM MANUFACTURER PRICE
AMD.MotorOll,NatiON!.In!.I ,Ti...••... S14 ~5

ll)leI.MotorlWl .Nat!Ol\l,I.NEC.T1 . . . ••. S149S
l,IotorOl.l. TI(+5,-12,+12) .. SU i S
/,lotOl"OII. .Tl SU,gs
AI,I D , Fu~IIU .NEC . H, tICIU . lnltl S1"9 S
Fuj'ISu, lnltl •••••• .••• .••••••••••••. • l" .IS

1,I 00orOl.l ..•.• ..•. . ..........• ,Sl " .QS
Inltl •.. .••••••• .•••••••••. •.••. S14.IS
TI S14,9S
Hl«.hI(2lVj ,S14 95

EPROM
270B
2715.T/,I52S16
TI.IS2715
T/,lS2532
2732
2732A(21Vj
lolCI.l9 7&4.
I.lCl,t5!l 75-4

"...TMS2564
MH4827&4G·"

EXPAND YOUR MEMORY

UV·EPROM Eraser

J"'5-48
JIol5-4C
J",,'

J .....
Jl,lll5A
JI,I16B
J'-l3ZA
JM32B
JI.I32C
JI,I&4A

S~l\1

..... ~ Shugert 801R
comp atibl e

• Slngl e·Sld ed
• 77 Tracks
• 400/8DOKBytes

Capecit y
• Indu st ry Standard

~~I:~~~~I: ~.~~r.e.yR~'~rd~;~~~~~t7,?~~~~aMd¢Jld'~~b~:
dln,lty. Tran , f.r rat l : ~50t< blt. /. ee . l ingI. d.n.lty; 5OOt<blt, /nc.
do ubl. dln alty. The FDD1()().8II dllign ed to work with the . Ingl..

~ ~WA~~~o~~~~~y8b.~t~~7 ~:~.~.~.I,I~ ~:82d~e1.:~~~
~:~.~rl~f:.~lg.t~~·~r:.leo:ll5°.t~~W'~~:·1·2 ~g:.'rn~~.Pc:l~~
m. nuaL
Plrt No. Price

FDD100·8 .. $169.95 ea.

SAVE HUNDREDS OF $$$ BY UPGRADING
MEMORY BOARDS YOURSELF!

Moat of the popul .r mem Clf)' bo.rdl . lIow yO!ol to add . n . dcllllen. 1
e.iK, 12lSK, 182K, Of' 251K. The lBUU K Kitwill poJXll. t. lh.N bo.rd .
In &4Kbyte Incr. men ta. Th. kit I. , Impll 10 In,taU - ju. t 1""" lh.
nln. UK RAMchlpi In the Pf'O'I'lcled ,ocII:. t• • nc!••t lhe twc group •
01.w ltch... DlrecUon • • ttI Included•

TRS·SO to 16K, 32K, or 4SK
" M. d. 11. From 4K t.16K R.qulr• • (1) On. Kh

M.d.1 3 . From 4K t. 46K R.qulr" 13) Thrll Kit.
C.I" • From 4K t. 18KR.qulr" 11)On. Kh

. OMId.11 . qld".. with bpa"I." ...rd up I. 4tK Two KltlIl.qulnd
- OMK. Iltqulrld for lull 11K ofhpalliloll -

TRS·16K3 '2 00nl for Color & Model III $12.95
TRS·16K4 '2 50nl for Mode ll. . , $10.95

2708,271e,2732 " 2764 EPROM Prog ramm er

JE664 EPROM PROGRAMMER
8K TO 64K EPROMS - 24 AND 28 PIN PACKAGES

-PROGRAMS 2716'S /N 16 SECONDS-

TRS·SO Color 32K or 64K Conver sion Kit

IBM64K (Nln8 200n$ 64K RAMs) . . . . . $59.95
5'/,· Mlnl·Floppy Disk Drive

F:.~~:.R~~I~~Dd~~~I~n3~~:rry~~·e~ct:,~~~
~~~:rfcM(~o~~ ~~r~~~~I~~~mlr±~r5'~
O.BA max. Unit II pic. • t r~~~t (doe l nol Incl.

f:~~\Cr3~ ~~~~~i;'~J,:!W~iiDd:~\~~
P.rt No. Llmll. d Qu. nr/tyJ Prlc.

FD200 . . . . . . . • . . . . .. . . $179 .95
Slngll 'lld . d. 40 tr.cks, 250K byt•• c.pac lly

FD2SO $ 1 9 9.9 5
Doubl. atded . 35 trlckl, 431K byt.. c.Plc lty

EPROM JUMPER MODULES TheJE6&4 's JUM PERMOD ULE ( Pnon.l~ ·

:~t"'E~~~~1:1;fI~1~~~~ :~~·~~=~~ Foro:!p~~:~::n~~ ~e.s to
P. rt
N••

Kit com.. com pl. t. with 8 .ach "184·2 (2OOnl ) 84K dynamlo RAM.
and co nv. r,lon e ccu men te ucn. Convlrt . TRS-SO ector comP\lllra
with 0 .nd E circ uli boa rdl , . nd all nl w colo r computl ra to 32K.
Minor mod lllc.tlona 0132K m.mory will allow th. u.. 01 . 11 e.iK 01
th. dynamic RAM providing you h. ve . FLEXDOS oper. llng ay, tl m.

T R S ·S4 K 2 $54 .9 5

JE665- RS232CINTERFACE OPTION - '''J'''' RSme ,,,,. ...
00tI0n IITIPIemtnts tomClUllt~s 10 IhtJ[M" 's JV,1ol . SI/T1llII ",hUl l wrillll1ln
BASIC pt OVl(lt<! lor TRS·SO- lIlodet r. It¥tl II Ccn\pIlttr . 8.1ucl rll. : 9600. Word
l Q lh : lS bll l · odd j)lrtty . Slo9 blll : 2. ()ptlon m.ly bt lClPledto ot t)lr ~ttrs .

JE664·ARS ,,,•• ,, n $1195. 00
A.lwnbltdlnd Tu ted (IncttH:!ls J/,Il6A /,locul.)

IBM MEMORY EXPANSION KIT

Er.... 270&. 2111, 2732. 27M, 2511, 2532, 25"'. Er.... up to I chip•
within 51 mlnut ll (1 ch Ip In 37 mlnut••). Malnt. ln. con. ta nt Ixpoa ur.
dl.t l nc. of on. Inch. Specl. , condu ctl v. 101m IIn. r I lImln, l...t. tlc
bui ld-up. Bullt·ln IIllty loc k te pr. v. nt UV. xpoaUtti. Comp.ct _ only
1.00- x 3.70- x 2.10-. Compl. t. wllh holdIng tr.y for • chlpa .

DE·4 UV·EPROM Eraser . • • •$79.95
UVS·11EL Replacement Bulb . • • • ' 1 6.95

ir- 1CCC I

a- . . ~

TloeJUI2 IVtPfO¥'ClH...... "" ... nll ' IOOO_._ ...' 'v • • Z.,...
""",.. I ",-bMtlf llooo:.,p l0 t!ll .t COOO\pvt.. Tht J lNZ ",ot.IO '''''''' 01
e;'.... ,,,.' ..... I1. ~..,_/11 1 ... __ 'T_ K..,_1ll T"' K'I .'N ~
.... 1. I... . .-.. lI.IK_I_ of t _ .. "IT _ . I(..._.1f ' /II IIOf\~

10M T1wJ l ..' 1(11c_.,.01 • 1.,Il -.. ' G'aH ~..,bM'G .. , I~ U
K..,• . 2 ,c 1Ioat,..U ' , oObooo call(•. 00' _ 1 1"0" • ,~_ !" l T1w
• ..,tIo&lll e ",1 C... Ill'" llf 1111 "'"' ' III DTlAI( __•
T.... __'. .. lI. 'Of~.. IOCOO\l.a ' ZKl t"OOO c_p.. ' .. atlIIltoe
1 ~1I "" .... IIoatG I...' ....... NWy ' 1. 1I"..... ,"'i! ' III ZJ(l1 11000
~..,_<4 " 1'0\01.. ~lKtd CH'I'" --"" 1

JE 8a 2·AK K. ybo. rd Con v.r.lon Kit . .. . . 1519.95 II.
lWITHDTlA.KC.l. U . .... I"tCTU"l O!

JE S82 K.ybo.rd Con v. rtlon Kit , . , . . . . . $511.95 •• ,
(WlTIKWT DU "''' C"'UI

CONTROL DATA KEYBOARDS
* Paralle l ASCII

* SPST Switching

* FTZShie lded Booe

* N·Key Rollover

* 128 Charect " ASCII

* Non·Sllp, Non· Glere K.yce pa

* CDC752 Terminal Keybo erd .

* Allractive C..e

These Cont rol Data Keyboards cons ist of a
base, cover, th e keyboard ass embly, and an In­
terface cable. Co lor (case): Harvest gold and
black . Color (keycaps): Blac k, b lue, and red.
Electrical requlrements : + 5V C 6OOmA, - 12V
C SOmA. Weight: 6 lb •. All un it s brand new In
ori gin al boxes, specif icati on. Inc luded.

POWER SUPPLY + 6YDC@1 AMPREGULATED r"....II•• r".
=~~Itt~~~Cc~rbl:tl~~~i.·I~~x1iJ~~C2~~~: ~"~~D~:':r~n~d~lM:lalfd
Part N• . PS61194S .. , . , ' , , ' $14.95I1Ch

HI·TEK14-KEY NUMERIC KEYPAD
.nT. wtkllllll . ChlrCNlirtY key",I. MMllrltd In ,rtIlItd circuit bOlrd.
Part N• . K·14 , . .. . , , .. , , ,$9.95 OICh

ALPS 29·KEY CALCULATOR KEYBOARD

POWERSUPPLY + 5YDC@3 A 0 .11...
Input· 115VAC, 47·44GHI. Olllplll: 5VDCAdlultlbll 0 3 tI"" Ivoe IIU I IIlJz ,Ujultabll cwr-
~: ~t"':l~~,~llll:r ~~~ .r~:i.5~~·r~~~lItlll g lunlcn. l fKG; Ill. SIll: 4"Wx

Pa • . p .1. S29.95I1Ch
POWER SUPPLY + 6YDC@ 7.5 AMP, 12YOC @ 1.5 AMPSWITCHING
Inpllt tt lYAC. 5lI-IOHl 0 3 . 1II 11/nOYAC, 50Hz~ 1.• tfllFin..... .Ipow.ru'pjf If6td I" ·
~ ~~ ,(11 ~/l~~y~.C~~~~::. 5YOC 0 7.' ",. 11V CO 1. 1111, . lit. btk. pow. cer• . 111J1 ' 'Wx

Part N• . PS94YOS , $39.95 IIch

:~~7#~~~I::.~~r~ ::d~1:dl:r;:~~rw~~~::~ ~::,5VDC . MtIIl K",.ard

PartN• . 85S016·1 " , , , "" .. , .. $29.95OICh

SO·Key Keyboard

53
~·

I"AND
NI WII

H ...TUIlU
' !M I• • '" 11_

. .... . lftNck"" 1.........._."""'"U.....k.)'lIH"' .. ...we.....u ltt'tl ... . , ....... ~~1
,.,.. MooeM "' ''' U k, .

. 000. llIt - t-.. ... t .. ,oIy f
U ......M"""1lit.. h", ... JI MI KIY.OAIID M"'SK

Tn.JEUl Kl ytc . rd "Ink p fOVidn U.... 01 Ihl
ZX1l1l1000 unn ComPUtlf Ihi Ind'vldu.1 '..1 01
n cll k.yp.d on 1111 kl ybolfd Th. ""..II.h... ." . ·
ed outline IfourodIIcll klYPld .lIowlng \1'1. UII' to
fill I nd COffKlIy po. mon tlll ir r,nglfS on to \111
kl ybol fd

JE 8a1 KEYBOARD MAS K . . " . S9.95 IIch

I f< =rI~~~r:=b1~~~.~~~~d:~~~d :.~=:~::rIM'~:ltr 2·,..1IIo1l ••1tdM. ,

PartN• . K8297040I'"DT!·'" "."nJ ,,, , $4.95 IICh

CIRCLE20 ON FREE INFORMATION CARD

. - ~ .
• . : 1: ' . . .... . , ... ., .. . . - . , .

_ t . • ~ _ • _

- -

$10.00 Minimum Ord.r - U.S. Fund. Only Spec ShHt. - 30C ooch

g~ll~o~la ~e:~3~~~.~1~S1."to f~~~~aTnac"e ~~E$,\~ j~~~~~fUr"ll0G
Sen':!'sl s.E. fo, Monthly Sale. Flyerl prtce. Subl . ct to Change

ffi JamecotVISAo l
1 35 5 SHOREWAY ROAD, BELMONT, CA 94002

7/83 PHONE ORDERS WELCOME - (415) 592·8097 Te/ex: 176043

I
CA154A • . • •.•.• . $79.95

M.dl for Yll u. 1T. chnology, thl. k.ybo.rd f.alu rll: • MCUrity keylock (Inc lud'l two key. ) to guard aga lnl l
unauthorized UI .: . n 11·kay numeric k.yp.d j cur.or co ntrolsj .nd 10 ullr·programmablti key• . Elect ricil ttl·
qu lrlm . nt.: + 5VOC. Color (call): Whit• . Color /keyc.p.j: Black. Compl.tl wllh C'", k.ybotn:I ....mbly.
oW-lnch Int.rl.c. cab l. , . nd Ich. matlc•. W. lght: 7 lba.

Part No. KB270 •• • . ••• •• . • •• • • • • • • • • .•• . . ••.• $ 109.9 5 each

MICRO SWITCH 65·KEYKEY80ARO

'.'Mal !!!Unci I. 2040 1 3Z*tIMtt.N printttIU . ) TS2040 $99.95

Keyboard Mask for Your J ZXS1/1000' .Keyboard
ZXS1 /1000' Computer Conversion Kit

(~

ACCESSORIES FOR iitWO B1nBiilr- 1 1000 and ZX81
'.'MaM s in c la ir 1018 I ....,......"'.........,,·.,·., .•· (...} .. TS1016 $49.95

PCB·3
Makes Circuit

Assembly
A B reezel

L. t. yeu wort
with bet h h. nd• .
Sturdy.lumlnum

cen . trucll on.

Du.1 u n. or. - . wltch
c ontrol. for Indoor/outdoor
or du .1 monito ring - e. n b.
. Kt. nded to 500 f• • l. con­
tlnuou . LED .S- hI. dllp l.y .
R. ng. : ·40"F to 1Qg°F, ·"O"C
to 100 ' C. Accur. cy ~ 1 °

nomln al. C.lIb r.t. fo r
F .h r e n h.lt /Cel.l u •.
Simul at.d w. lnut c.... AC
w. 1I .dlpl.r Inc luded . Slz.:
e \: L x 3'l,"H x ". 0.

TV GAME SWITCH
U. ed on Ata rl. Co.met·
Ic all y b lemish ed. 100%
functIonal.

TGS·1 ... $2.95 ea.

Wall Transformers
AC and DC Types

ATARI PADDLES
JSP (2) $ 4 .9 5 pair

ATARI DRIVER
JSD(1 ) •• • •••.•.. . $2 .9 5 ea.

Digital Thermometer Kit

Mostek DC/DC Converter

+5 VOLTS TO·9 VOLTS
Input: + 5V. Outp ut: ·IIY (regul . ted) 0 3OmA.
Printed circu it mountin g. Sp.clflc.lionl Incl.
DC10 $2.95 oo. or 2/$4.95

,
1,
t •
120VI6OHz
120V/80Hz
1t1 V/80H z
120VI5OHz
120V/80H z
117V/80Hz

AC250 (Plchnitd)

Part No.
AC 2SO(.bev.)
AC 500
AC1000Ae_
DC aoo
DClt1 2
DCS490
oe...
00' 2<10
OV' 200

30003 N.t1 onl l LIn•., D.ta Book {11'2) ' 11.15
(1378 p. gll) LM, LF, ADC, OAC, LH S.rlas

30001 H. l lona l M. mClf)' D.t. Boo k(111O) . .... , . . .. , . . .. , .I U 5
(484 pagll) RAMa, ROMa. PROMa. EPROMa Serl••

30001 Inttnlj D. t. Bock (1113) . ... . , . .. , , .. , . , ... , .. . 1.15
(13M P' gll) Compl. t. lin• .

30010 N.llonl l AudloiRl dle H.ndboc k (1110) . . . .. • 5.15
(240 p.g..) Pr. ·Ampl, AM, FM & FM St.r.o, Pow.r Amp.

30011 Nallon .1 L1nur Appllc. l lon Hlndbeok(111O) . .• ' . ... '1 5.15
(138 p.g. l) Appllc.tlon Not.., U nur Brlel l, . tc .

30012 N. llen.1PAL D.t. Beok (1882) , . .. . . •. .. . .. . '5.15
(1715 pl ges ) Appllc.lion Notes , U n••r Bril l. , e tc.

30013 ZIIOG Oat. Book (1883) . . . . S7.t5
(8" 1 p. g. s) Mlcroprocellor . and Sup port Chip .

210130 Intl l Mlm oryC ompon l nt . H.ndboo k (1113) .• • . • • • ,S14.85
(na p.g e .) Cont.ln . all Appllc. t lon Not... Arilc l.
ReprInt. , O.t. Sheet., a nd oth . r dllig n information
on Intl l' , RAM. , EPROMs, E' PROM. & Bubbl l M.morles .

2101"" Int. 1Micro proc.uorl P.rlph.ral H.ndbock (1813) . . .S1" .85
(1027 page s) Conta in. D. ta Shl .t. on .1I 01
Int. r . Microprocessor••nd Perlph.r.l s.

..

BOOKS
NATIONAL SEMICONDUCTOR INTfR SIL INTEL

~,~~~~,,,,~ONTROL CIRC61TS-
• TOYI , hobb y crill., robot. , train.
• Burglar alarml .,R d. ta llnk:~:~O~~:~I~:;~~~'::~ ~~~~rO I 0 0 . 1":;';";"7.:'7;;';";"'7;'-'-;-;";":;---1
• EnergY'lIvlng, remotlr y switched IIghtlna Iv. tl ma
Acompl,t, "'-chl nnardlgl lal aneodar and RF trtn . mltt .r; low power,
at 'reQulncy 0127MHz or 04ClMHz, • fl, ld I tr. ngth of 10,OOOuV mltar
I t 3 mltar •. elVoperalion on Chip RF alcIU. lor/transmltter, on chip
04.6 regulator . Up 1080MHz carrl,r " aqul ncy oparaUon.

LM1871N RC Encod erlTr an smltter Chip . . .$1.95
A complete RF rac ,r"'lr /decoder , used , t alther 27M HI, 04ClM Hz or
72MHz. It provld.. 04 Independe nt channel. whl n u.~ with l M1871
(2 Inalog, 2 d ig.) optrat.. from four 1.5V CI III, Cryatll controlled .

LM1872N RC Receiver /Decoder Chip $2.49
SRX1S04 49.435MHz Crystel (LM1872N) $3.95
SRX1S05 49.890MHz Crystal (LM1871 N) $3.95

- ..)

JE300 $39.95

Comp ute r Keyboard Encl o$ures
· ' OTE" Bl.InkOls~·Top E l'lCIOSu'n

ar. lttl'9fold forIlly modltlcl·
tlOll .H'Ohslr.ngtn.p</xy rrlOlCt<l

~',,$ Sld~dr:~'::~~~::=i
... cornpon.n t a«tII·. TOj)/boltpant!I .OSO"

~~..., cO:~~~':i~~'t~d~~~~m:a~::t
.." v.nl~t09 &tlOtlomp,li'\ll l ltlf cOOll n;'ffieilrq .

,J.,,~ . ... _ / \ A1VlclconltMtIGn£~=~~~~w:tl~= '

DTE·8 Penel Width 7.5 ' $24.95
DTE·11 Panel Width 10.13 ' $27.95
DTE·14 Panel Width 13.5 ' $29.95

DTE·20 Pan el Width 19.25 ' . •. . • . . • . . .. $34.95



$250.00 ea.
Keyboard Included

MICRO-II CASE
Made with ASS Plastic

Same size as the Apple II, with Numeric
Key-Pad and Upper/Lower Case.

APPLE 11+ COMPATIBLE KEYBOARD
• LSI keyboard decoder • Full ASCII code output
• Upper/lower case function • N-key rollover function

• LED ON/OFF indicator

!
•• ' . : • • • ~ .' • r, •• ' ". -

f ,=.1 ,_ "0 ". ',., -0 ~ '~ , ', ', ' .. :. t~ · •

• -" .. . ;.. • r 1 _ I •

• • . ..... _ . .. - "t

LKB·3600·N Keyboard Case

Keyboard Only $99.00 EA. Plastic Case $35.00 EA.

HEAVY DUTY SWITCHING POWER SUPPLY
for Apple II, AP-IPM and Pinecom Computers
+5V at 5.0 Amp

+12V at 2.5 Amp
-5V at 0.5 Amp

-12V at 0.5 Amp
Size and mountingholes are same
as the ones used in the Apple I

80column card kit $120.00 EPROM writer card assembled
Z80 CP/M card kit. $110.00 (For 2708,2716,2732,2764,2532) $89.50
16KRAM card kit $49.50 Printer interface-card kit (For Epson orOkO $69.50
RS232 Interlace card kit $95.00 New disk controller card kit
16K RAM card (cable-less) kit $59.50 (3.2,3.3 auto select) $69.50• 1.Year Full Warranty

• 40 Tracks
• One of the Most Quiet Drives
• Color and Shape same as the

Disk II Drive

100% Made in USA 100% Apple and Plncom Compatible
50% Faster Seeking Time Than Apple Disk II Drivel

Keyboard not included with this price!

Disk Drive $285.00
Controller Card $ 75.00

Controller Card with 13Sector, 16 Sector Auto Select $ 85.00

The APPLE II LOOKALIKE COMPUTER CASE I

Made with high impact plastic,
Color and shape are

compatible with the APPLE II

• • •• Big Savings On Peripheral Cards •••
51/4" DISC DRIVE FROM @I~tJD> Buy them in kit form.

Ail cards APPLE II and PINEAPPLE compatible.

6502 CPU MOTHER BOARD
• 48K on board RAM (4116)
• 12K on board ROM (2716)
• Upper/lower case
• Composite-video output
• Apple II alternative
• Size : 14%" x 8%"

A ·~~~r~t~~~~:atible!
The Affordable! 64K Color Computer Kit!

Copyright Problem Freel

FEATURES:
* Fully compatible with Apple® 11+ * Built in 2-watt amplifier for realistic
* Singleboard for easy assembly sound effect with volume control

$64 00
* Popular 6502 MPU for large * 8 on board peripheral connectors

5 amount of software for expansion
EACH * Game paddle connector on both * 14 key numeric key pad

(pleaseadd 5% shipping and handling) sides of case * 5-amp switching power supply
DEALERS INQUIRIES INVITEDI * Upper/lower case * Auto repeat

Easy to assemble! All components are clearly silk-screened on the highquality double-sided mother board.
All integrated circuits, Ie sockets, peripheral connectors, keyboard, switching power supply and the pro-
fessional high impact plastic case are included. 'Pinecom lsa trade mark of Pineapple Computer Products (HK) Ltd.



CIRCLE 90 ON FREE INFORMATION CARD

MITSUMI
UES A55F
VARACTOR TUNER
CHAN . 14-83
300 ohm INPUT $17.95

TERMS: VI. o, M.C., Chock,
Monoy Order or COD (odd

3.00). Min.Order $10.00. Add
$2.50 saH for USA III. • dd 7'10

Tax. MAILORDER ONLY.
Phone Ord.... W. lcom e.

WRITEFOR OUR MONTHLY
UN-ADVERTISED SPECIALS

METAL BOX­
PRE-DRILLED

DIM: 10,,"W x 41;0 x 3" High
HOLES: (4)"" in back . (1)""in front

(2) ',. ' in front. 6 1t6 on bo ttom

PAINTED $10.95 ea .. 10/$9 9.50
25/ $223.75

UHF AMP KIT
25 db ga in

stripline PC boa rd
using

(2) BFR-90's
$9.95

po we r s upply
fo r ab ove $3.49

NETWORK SALES, INC.
2343 W. BELMONT AVE.

CHICAGO, IL. 60618
312-248-3202

VARICAPS
10 .. 60 pI 6ge each
30 - 90 pI 6ge each

POPULAR CHIPS

LM 301 .39
LM 380 1.25
LM 386 .79
NE 564 2.50
LM 565 .89
MC 1330 1.10
MC 1350 1.00
MC1358 1.10
MC 1458 .49
MC 1496 1.50
LM 1889 1.95
7808 .75
7812 .75
7815 .75
7818 .75
MV 2109 .69
2N2222A .30
MC1349 1.39

CHOKES ~n
.33 uh 33 uh
.47 uh 100 uh
15 uh 10 mh
18 uh 6ge each

DELUXE PARTS ASSORTMENTS
' 1 RHl llono a Trtmpoll '4 Coli a Chok..

68 II w.tt, 5'10 resl .lo,. '" 1 ••ch 0115, 33, . nd 100
5 PT-1510K trlmpoll . 1 (uh) micro henrl..
••ch - 51,75, 100,470, chok,". l ..... rl. bl. RF
1.5K, 3.6K, 51K, 470K. co li (I. m. II
13-1.2K, 2-220, 3-1OOK. '49A537MPC)
6-330, 6-12K, 7-910. II- • $3.25 h
3.3K, '" 14-4. 7K. 'S IC'I, _ a Saml'l

$5.25 ....h 1 ••ch 01: NE564, LM568,
12 Capacflor "A" MC133O, MC135O,
Mo~olylh ica - 1-56Op1, 7- MC14ll6, LMl689, 7812,
.1 mId, '" 1-.22 mId. 7816, 2N2222A, MV2109,
SUv.r Mlcu - 2-1OpI,'" 1 h••t l ink 2-MCl456, 4-
••ch ol 43pI, 11OpI, lN4oo2, 4-8 pin, 2-14
560p1, 12OOp1, 3000or pin, 1-16, '" 1-18 pin
3300p1, l ock. t.

$5.115 oach $13.25 oac h
' 3 Copacltor "8" oIlS Mlac. Hordw. ro

t---------~ Myl." 4-.001, 2-,047, 211- LED'" holder , lu•• '"
.01. R.dl.llylICl 3-10 holder, lin. cor d,
mId lev, 1-1000 mId gromm.l. SPST Iwltch,
SOV, 1-2200 mId 35V. DPDT Iwltch, 2-F61
DI.c CaPI 1••eho! 5, con n. '" lugl , knob , 4-
12, 27, 36,1 10, 33Opl, 2- I p. C' '', 6-lcrewl '"
l2Op1, 3-39pt, 3-22OpI, null , 2'-RG-174, matc h-
. nd 1 V.rl C.p 5-35pl. Ing transtormer w/nut.

$7.50 .ach $5." oach

CIRCLE 3 ON FREE INFORMATION CARD

CIRCUIT SPECIALISTS YOUR SEMICONDUCTOR r-,
SUPERMARKET

74LSOO SALE 7400 LINEAR IC'S
74LSOO .20 74LS1 23 .50 74LS249 1.25 7400 .20 7475 .50 LM301AN .48 LM3900 .75 MC1489P 1.10
74LSOl .24 74LS125A .50 74LS251 .60 7401 .29 7476 .38 LM307N .56 LM3909 1.00 MC1496P 1.48
74LS02 .24 74LS126A .50 74LS253 .60 7402 .29 7485 1.10 LM308N .71 LM3911 1.50 MCl 723P .62
74LS03 .24 74LS132 .80 74LS256 1.50 7403 .29 7486 .35 LM310N 2.40 LF347 2.35 MC1741CPl .56
74LS05 .24 74LSl33 .80 74LS257A .60 7404 .31 7489 2.40 LM311N .69 LF351 .60 MC3301 .90
74LSOS .24 74LS136 .40 74LS258A .60 7405 .32 7490 .52 LM318N 2.50 LF353 .99 MC3302 .80
74LS09 .24 74LS137 1.00 74LS259 1.25 7406 .38 7492 .52 LM319N 2.40 LF357 1.10 MC3401 .90
74LS10 .24 74LS 138 .80 74LS260 .55 7408 .31 7493 .52 LM324N .71 NE555 .42 MC3403P 1.30
74LSl l .24 74LS139 .80 74LS266 .55 7410 .30 7495 .67 LM325N 3.30 MC1306P 1.10 MC1648P 3.80
74LS12 .24 74LS145 1.30 74LS273 1.25 7411 .31 7496 .73 LM326N 3.30 MC1310 4.29 MC1658P 4.50
74LS13 74LS1 47 1.65 74LS279 .55 7413 .46 74107 .35 LM556N .93 MC1330A1P 1.50 MC4024P 4.49

.45 74LS148 1.65 74LS280 2.25 7414 .59 74121 .40 LM339N .69 MC1349P 1.17 MC4044P 4.49
74LS14 .60 74LS151 .55 74LS283 .90 7417 .32 74123 .58 LM383T 2.30 MC1350P .98 ICM720B 15.95
74LS15 .32 74LS15 3 .55 74LS29O .80 7420 .29 74125 .52 LM377N 2.40 MC1351P 1.70 ICM7207A 6.00
74LS20 .29 74LS155 .85 74LS293 .90 7425 .31 74145 .75 LM378N 3.15 MC1357P 1.49 ICM7217A 9.95
74LS21 .32 74LS156 .80 74LS295A .95 7427 .32 74147 1.67 LM379N 4.60 MC1358P 1.30 ICM7205 12.95
74LS22 .32 74LS157 .60 74LS298 .90 7430 .30 74151 .75 LM380N .90 MC1372 P 4.42 ICM7045 15.50
74LS26 .32 74LS158 .80 74LS299 2.60 7432 .31 74153 .75 LM381N 2.25 MC1373 P 3.54 ICL8038 3.40
74LS27 .32 74LS l 60A .85 74LS322A 4.60 7437 .31 74154 1.17 LM38 1AN 3.60 MC1403U 2.71 ICM7555 1.20
74LS28 .32 74LS161 .85 74LS323 4.60 7438 .31 74157 .75 LM384N 2.00 MC1405 L 9.70 MWA110 7.45
74LS3 0 .32 74LS162 .80 74LS348 1.75 7440 .29 74164 1.05 LM386N .99 MC1413 P 1.20 MWA120 7.80
74LS32 .32 74LS163A .80 74LS352 1.25 7441 1.00 74165 1.05 LM565N 1.35 MC1374 P 2.61 MWA130 8.25
74LS33 .32 74LSl 64 .80 74LS353 1.25 7442 .60 74174 1.00 LM566N 2.30 MC1376P 2.08 MWA3 10 8.25
74LS37 .40 74LS165 1.25 74LS365A .55 7446 .83 74175 .83 LM567N 1.35 MC1458CPl .77 MWA320 8.65
74LS40 .35 74LS166 1.25 74LS366A .55 7447 .83 74176 .80 LM1889 3.20 MC1488P 1.10 ZN414 2.00
74LS42 .60 74LSl68 1.25 74LS367A .55 7448 .83 74177 .80
74LS47 .89 74LS169 1.25 74LS368A .55 7450 .29 74190 1.08 CMOS74LS48 1.00 74LS170 1.75 74LS373 1.35 7472 .35 74192 .99
74LS49 1.00 74LS173 .80 74LS374 1.25 7473 .35 74193 .99 C04001 .30 C0 4046 1.50 MCI4000 .40 MC14023 1.22
74LS51 .29 74LS174 .55 74LS375 .55 7474 .35 74196 .80 C04007 ) .32 C04047 1.40 MC14oo1 .40 MC14024 1.06
74LS54 .29 74LS175 .60 74LS377 1.25 C04010 .55 C04049 .45 MC14oo2 .40 MCI4024 .40
74LS55 .29 74LS181 2.25 74LS378 1.25 C04011 .32 C04050 .45 MC14006 1.42 MC14027 .72
74LS73A .42 74LS182 1.25 74LS379 1.25 C04013 .45 C04 051 1.00 MC14oo7 .40 MC14028 1.02
74LS74A .42 74LS183 2.75 74LS385 3.50 VOLT-REGS C04 016 .50 C04066 .65 MC14oo8 1.25 MC14032 1.93
74LS75 .45 74LS190 .85 74LS386 .55 C04017 1.00 C0 4069 .32 MC14012 .40 MC14034 3.50
74LS76A .45 74LS 191 .85 74LS390 1.25 C0 4020 1.17 C040 70 .45 MC14013 .72 MC14035 1.86
74LS77 .70 74LS192 .85 74LS393 1.25 7805 .80 LM317T 1.00 C04023 .32 C04 071 .32 MC14014 1.25 MC14038 2.19
74LS78A .49 74LS193 .85 74LS395 1.25 7806 .80 LM317K 3.75 C04024 .83 C04 081 .32 MC14015 1.47 MC14040 1.47
74LS83A .75 74LS194A .80 74LS398 2.25 7808 .80 LM323K 6.95 C04 025 .32 C04 093 .60 MC14016 .72 MC14042 1.06
74LS85 .90 74LS195A .80 74LS399 1.25 7812 .80 LM350T 3.25 C04 027 .55 C04510 1.17 MC14017 1.25 MC14043 .99
74LS86 .45 74LS196 1.00 74LS49O 2.10 7815 .80 LM350K 5.50 C04029 1.42 C04511 1.20 MC14018 1.15 MC14044 .99
74LS90 .45 74LS197 1.00 74LS540 2.10 7818 .80 LM338K 7.60 C04040 1.17 C04515 2.80 MC14020 1.47 MC14046 1.57
74LS91 1.10 74LS2 21 1.25 74LS541 2.10 7824 .80 LM337T 1.90 C04044 .80 C04518 1.17 MC14021 1.25 MC14049 .72
74LS92 .55 74LS240 1.25 74LS568 3.99 7905 1.30 78L05 .40 MOST MOTOROLA CMOS IN STOC K
74LS93 .55 74LS241 1.25 74LS569 3.99 7906 1.30 78L12 .40
74LS95B .65 74LS242 1.25 74LS620 2.00 7908 1.30 78L15 .40

CIRCUIT SPECIALISTS INC.74LS 107A .45 74LS243 1.25 74LS6 21 2.00 7912 1.30 79L05 .80
74LS109A .45 74LS244 1.25 74LS6 22 2.00 7915 1.30 79L12 .80 BOX 3047, SCOnSDALE, AZ 8525774LSll2A .45 74LS245 1.75 74LS6 23 2.00 7918 1.30 79L15 .80
74LSl13A .45 74LS247 1.25 74LS640 2.00 7924 1.30 78H05KC 9.25 (602) 966-076474LS 114A .60 74LS248 1.25 78H12KC 9.25
74LS1 22 .80 INCLUDE $1.25 SHIPPING
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PLEASE
PRINT CLEARLY

TOTAL

$4.95

SHIPPING
EACH

r aptian c1~rity, uninterrupted modulated
ataur in mind.

COST
EACH

$152.99

TOLL FREE

222, LAS VEGAS. NEVADA, 89109 1-800 -782 - 2701

DESCRIPTION OF ITEM

PC BOARD, PLANS, PARTS & ENCLOSURE

QTY

BETA ELECTRONICS. 1700 E. DESERT INN ROA

·" The Deluxe II"
Is The Ultimate In UHF Sine Wa·ve

Converter Technology
PC BOARD ·& PLANS $2

SEND THIS
ORDER FORM

QUANTITY DISCOUNTS AVAILABLE

GRAND $
TOTAL .... .....

$1.50
$4.95

$30.00

$132.99PARTS & ENCLOSURE ONLY

PC BOARD & PLANS ONLY

NAME _

ADDRESS _

MO. DAY YR.
CARD NO. EXP. DATE _

CITY/STATE/ZIP ORDERDATE_--:-:~~~~__

o VISA 0 MST. CARD

--- FOR IMMEDIATE DEUVERY MONEY ORDERS OR CERTIFIED CHECKS PREFERRED - PERSONAL CHECKS ALLOW 4 WEEKS FOR DEUVERY ---

CIRCLE 67 ON FREE INFORMATION CARD



WE Will BEAT
ANY COMPETITOR'S

PRICES!
Call before you buy

EPROMS STATIC RAMS
1702 t ns 2.95 2101 450ns 1.80
2708 450ns 2.98 2102L·2 250nsLP 1.44
2716 450ns 3.25 2111 450 ns 2.48
2716-1 350ns 4.69 2114 450ns 1.74
2532 450 ns 4.69 2114L-4 450 ns LP 1.84
2732 450ns 4.15 2114L-3 300nsLP 1.84
2784 450n s CALL 2114L·2 200ns LP 1.94

DYNAMIC RAMS TMS4044-4 450ns 3.15
TMS 4027 250ns .79 TMS4044-3 300ns 3.45
UPD411 300ns 2.89 TMS4044-2 200ns 3.89
MM 5280 300ns 2.89 MK4118 250ns 9.69
MK4106 200ns 1.74 TMM2016 200ns 4.15
MM 5298 250ns 1.74 TMM2016 150ns 4.89

4027 250ns 2.00
HM6116-4 200ns CALL
HM6116-3 150ns CALL

4116 200ns CALL HM6116-2 120ns CALL
4116 150ns CALL Z6132 300ns 32.95
4184 200ns CALL
4184 150ns CALL LP = LOW POWER

Z80

16K APPLE
4.0 MHz

ZSOA-CPU 4.90
8000 ZSOA·PIO 4.90

8035 4.95 8251 4.39 RAM CARD ZSOA-CTC 4.90
8039 5.95 8253 6.89 Call for Complete List
8060A 3.89 8253-5 7.89 Upgrade your 48K Apple II to8085A 5.89 8255 4.39 MICROPROCESSOR8086 24.95 8255-5 5.19 full64K
8088 34.95 8257 7.89 REAL·TIME CLOCK
8155 7.75 8259 6.85 BARE BOARD 14.008156 8.75 8272 39.00
8185 29.00 8275 29.00 ASSEMBLED &TESTED 42.50 MSM5832 6.90

CRYSTALS
8202 27.95 8279 8.89 32.768 KHz 1.90 6.144 2.69
8205 3.45 8279-5 9.89 EPROM ERASERS 1000Hz 4.50 6.5536 2.69
8212 1.79 8282 6.49 6500 UPGRADE 1.8432 4.50 8.0 2.69
8214 3.75 8283 6.49 HOLDS 15 EPROMS 1 MHz YOUR 2.0 3.90 10.0 2.69
8216 1.69 8284 5.49 ERASES IN 20 MINUTES 6502 5.25 2.097152 3.90 12.0 2.69
8224 2.19 8286 6.49 6504 6.85 APPLE 2.4576 2.69 14.31818 2.69
8226 1.79 8287 6.49 59.95 6505 7.60 3.2768 2.69 15.0 2.69
8228 3.34 8268 24.95 6507 9.85 or 3.579545 2.69 16.0 2.69
8237 19.00 8289 39.00

CONNECTORS 6520 3.95 TRS-80 4.0 2.69 17.430 2.69
8238 4.39 8741 34.95 6522 4.95 5.0 2.69 18.0 2.69
8243 4.39 8748 14.95 RS232 Male 3.00

6532 5.95 5.0688 2.69 18.432 2.69
8250 10.49 8755 29.95 RS232 Female 3.50 4116200ns

RS232 Fe male RA4.95 6545 16.95 5.185 2.69 20.0 2.69

RS232Hood ' 1.20 6551 10.95 8/10.00 5.7143 2.69 22.1184 2.69
6.0 2.69

ORDER TOLL FREE
(800) 538-8800
(800) 848-8008

(CALIFORNIA RESIDENTS)
ALL MERCHANDISE IS 100% GUARANTEED

DISC

74LSOO SERIES
CONTROLLERS

1771 15.95
1791 27.95

74LSOO .23 74LSl23 .49 74LS253 .58
1793 29.95
1795 49.95

74LSOl .23 74LS124 1.24 74LS257 .58 1797 49.95
74LS02 .23 74LS125 .44 74LS258 .58 6843 32.95
74LS03 .23 74LSl 26 .44 74LS259 1.19 8272 39.00
74LS04 .23 74LSl 32 .54 74LS260 .58 UPD765 34.95
74LS05 .23 74LSl 38 .54 74LS268 .58 1691 17.95
74LS08 .23 74LS 137 .89 74LS273 1.48 INTERFACE
74LS10 .23 74LS l 38 .49 74LS275 3.20 8T26 1.65
74LS l l .25 74LS139 .49 74LS279 .48
74LS12 .25 74LSl45 1.19 74LS280 1.79

8T28 1.95

74LS13 .39 74LS147 2.39 74LS283 .68
8195 .95

74LS14 .39 74LSl48 1.29 74LS290 .74
8T96 .95

74LS15 .29 74LS151 .39 74LS293 .78
8197 .95

74LS2O .23 74LSl53 .39 74LS295 .98
8T98 .95

74LS21 .23 74LSl54 1.89 74LS298 .68
DM8131 2.90

74LS22 .23 74LSl55 .59 74LS324 1.74
DP8304 2.25

APPLE74LS26 .29 74LSl58 .69 74LS352 1.28
DS8835 1.89

74LS27 .23 74LS 157 .44 74LS353 1.28
DS8836 .99 APPLE74LS28 .29 74LSl58 .49 74LS363 1.34 ICSOCKETS SUPER COOLING74LS30 .23 74LS l 60 .68 74LS384 1.89 ST W/W

74LS32 .25 74LS161 .84 74LS385 .48 8PIN .10 .49 FANS PADDLES74LS33 .49 74LS162 .68 74LS366 .48 14 PIN .12 .50
74LS37 .29 74LSl63 .84 74LS387 .44 16 PIN .15 .57
74LS38 .29 74LSl84 .68 74LS366 .44 18 PIN .20 .85 49.95 9.9574LS40 .23 74LSl65 .79 74LS373 .98 20 PIN .25 .99
74LS42 .43 74LS l66 1.69 74LS374 .98 22 PIN .25 1.30 WITH SURG PROTECH
74LS47 .49 74LSl68 1.69 74LS377 1.24 24 PIN .25 1.40
74LS48 .74 74LSl69 1.74 74LS378 1.15 28 PIN .35 1.50 69.9574LS49 .74 74LS170 1.45 74LS379 1.34 40 PIN .40 1.80
74LS51 .23 74LS173 .68 74LS385 1.89 8T = So ldert ail
74LS54 .23 74LS174 .44 74LS366 .44 WIW =Wirewra
74LS55 .28 74LS175 .39 74LS390 1.15
74LS63 1.19 74LS181 1.89 74LS393 1.15 LINEAR74LS73 .34 74LSl89 8.79 74LS395 1.15
74LS 74 .34 74LSl90 .79 74LS399 1.48 LM301 .32 LM741 .29
74LS75 .34 74LS191 .79 74LS424 .37 LM308 .75 LM747 .75

ApPLE*74LS76 .34 74LS192 .84 74LS447 .37 LM309K 1.25 LM748 .49 II74LS 78 .45 74LSl93 .84 74LS490 1.94 LM311 .84 LM1310 2.45
74LS83 .59 74LSl 94 .68 74LS668 1.69 M31IT 1.65 MCl 330 1.69

COMPATIBLE74LS85 .65 74LS l95 .68 74LS669 1.89 LM317K 1.70 MCl350 1.25
74LS65 .35 74 LSl96 .78 74LS670 1.48 LM318 1.49 MCl 358 1.89
74LS90 .35 74LS197 .78 74LS674 9.45 LM323K 3.75 LM1414 1.49 DISK DRIVE74LS91 .79 74LS221 .74 74LS682 2.99 LM324 .59 LMl 458 .55
74LS92 .54 74LS24O .89 74LS683 2.99 LM337K 3.90 LMl 468 .85
74LS9 3 .54 74LS251 .89 74LS684 2.99 LM339 .79 LMl 489 .65 225.9574LS95 .74 74 LS242 .98 74LS685 2.99 LM377 2.25 LMl 800 2.45
74LS96 .69 74 LS243 .98 74LS688 2.39 LM380 1.25 LMl889 2.45
74LS107 .35 74 LS244 .79 74LS689 2.99 LM366 1.00 LM3900 .59 CONTROLLER CARD
74LS 109 .35 74LS245 1.48 LM555 .38 LM3909 .95
74LSl 12 .35 74LS247 .74 81LS95 1.48 LM556 .65 LM3914 3.70

79.9574LSl 13 .35 74LS248 .89 81LS96 1.48 LM565 .95 LM3915 3.70
74LSl1 4 .35 74 LS249 .89 81LS97 1.48 LM566 1.45 LM3916 3.70
74LS122 .39 74 LS251 .58 81LS98 1.48 LM567 .99 75451 .35

LM723 .49 75452 .35
LM733 .95 75453 .35

CIRCLE 99 ON FREE INFORMATION CARD



KIT ONLY
5349.00

KIT ONLY
$299 .00
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Model A502 DC Stereo Control Center
• Direct DC coupling Irom Input to Output
• DC servo circuitry
• Cascade FET Input In all stages
• Separat e Moving Coil RIAA amplilier
• Dislortion below 0.005% (3V)

Max Output 15V
Frequency Response 20Hz-20KHz ±0.2 dB
Maximu m Phona Input

MC = 16mv RMS (1KHz)
MM = 270mv RMS (1KHz)

Built-in Headphone amplif ier
Relay Output Muting

$499.00
Send $5.00 for each assembly manual,
refundable w ith order.

Monarchy Engin eering, Inc.
380 Swift Avenue, Unit 21
South San Francisco, CA 94080

Visa or Mastercharge acceptable.

FUJITECH AUDIO KITS

$349.00

LATEST AUDIO TECHNOLOGY
FROM JAPAN

Mode l A1033 Integrated Tube Ampl ifier
• Latest Japanese Design
• Distortianless Output Translormer using

special winding techniques
• Most circuit ry on PCB lor easy assembly

and humlreeperfarmance
• Outpu t 30W x 2 Ultra Linear

(Switchable to Triade)
15W x 2 Triode Output

(near classA performance)
• THD under 0.4%
• Frequency Response 3O~'30,OOO Hz (-ldB)
• Separate Pre-Out and Main-In KIT ONLY

$499.00

Model A501 Power Amp
• Pure Class A 25W + 25W
• Swi tchable to Class AB looW + l ooW

Switchable to Bridge Class A looW mono
Swit chable to Bridge Class AB 300W mono
Frequen cy Response 5-200KHz (-l dB)
Sign al-to -Noise Ratia 120dB
Non-magnetic Chassis
"Out-board " comprehensive protection
circuitry
DC cir cuitry with limit ed use 01 NFB

• High Elliciency Fluid Convection Coolin g
• THD under 0.007%

Only $12.00 each

SN 60/40 Rosin Core (RA)
One lb. Reels
16 sw g . (.064) $8.50
18 swg . (.048) $8.95
19 swg . (.040) $9.50
21 swg. (.032)$10.50
Y2 lb. Reels
22 swg . (.028) $6.95
24 swg. (.022) $8.95

PlusFREE Desolderlnll Wick
With each pouna of solder

FREE Freight On All Orders Over $25
Under $25 add $2.50per order.Minimumorder $10

• Check . MoneyOrder . Master Charge . Visa

N.Y. State residents all<l aporopnate sales tax.

To place your order call:
TOLL FREE800·645·4808
In NYS (516) 334-2660 No coo's acceptea

1·IC Radio

crt] Private earphone listening to your
~ favorite stations. AM broadcast band

with high selectivity. No alignment
necessary. Battery op erated . Comes
complete with parts, PCB, and
instructions.

Order Model 141 F

5 Volt Power Supply

~
Perfect fo r digita l c ircuits. Provides

11'111' 1.5 amps at 5V under full load. IC
vo ltage regulator. Ripple less than
0 .5%. AC operated . Includes all ne-
cessary parts, PCB, and instructions.

Order Model 135F Only $18.20 each

Only $8.60 each

Only $14.70 each

SOLID CARBIDE
PC DRILL BIT

#65 .035
Stand ard size for
PC boards.
C4BOO $1.49 ea.

10 lor S12.00

Digital Dice
RolI- 'em electronically. Handy, portable set of
electronic dice for your favorite games. 14
LEOs for rea listic dice count, Battery operated .
PCB, instructions, and all parts included.

Order Model 146F Only $15.90 each

MICRO-MINIATURE
SPEAKER

Only 0/,," ora.~
mounted on a
1" square PC
board. -
C4B32 S 1 .49 ea.

KESTER PC TYPE SOLDER
6 foot coil of uttra thin diamet er

::~~~~ ~~t."'ature ~...----t~;';;';~iI

C4456

3VOC ELECTRONIC WARNING FLASHER KIT~
Thisportablebattery operateddevicocontinuously
emits burstsof Intense lightat afixed repemion
rate. Gan be seen for great distancesmaking it a '
great safety device. Features xenon lIashtub<.Operates
on 3VOC (two 1.5V Batteries). SizeD1 beard: 21'l''I. x 2"W.
C3207 S7.95

SEOUENTIAL LED FLASHER KIT re.....o. UL
Thiskit combinesICcirtu~"I and 10jumbc red L - , 9
LEOS to producea uniqueVISual display. LEOS 0'
continuously light sequentially from right to lett. Easy to
build kit. Operates from9Vbattery. Size of board: 5.25" x 1.5".
C4431 S6.75

FASCINATION STAR KIT
Producos an"exP lod i~tar" visualettect using25 [ - • ", :- "1
~D~e~~~u~r~rit~DS Iig~~t~ \~~nli~~~t.~~~~~ :.~:.;~:· C
lightsunttl the outer edge of the star lights up. The :: : ' • •_
process then reversesitseff. Operatesfrom 9Vbat- - • •
terf. C4432 S10.95

120VAC VARIABLE STROBE UGHT KIT .
Completevariable rate strob<light kit produces bril-~~~
liant lIashes of light. Operates from standard v,'.
120VAC. Reliabledesign-thousandsof tl1est are
in use throughout the WD~d . Overali size of com-~.. ' "
pIeted board: 3"1. x 2"Wx 3"H. .
C3OT1 SUO

Warbling Siren

~
Two-tone oscillating s iren for auto­

• , mobile or other 12V system. Loud,
penetrating sound driven by 2 ICs.
Parts, PCB, and instructions are all
included .

Order Model 104F

Variable Strobe Light

C Great for parties and photography.
Variable flash rate of long life xeno n
tube assures hours of fun . AC operat­
ed . Comes complete with parts, PCB,
and instructions.

Grayrnark Electronic Kits
Quality Products for 18 Years

~ Order Model 124F

~ lZl l. MC & VISA orders only call TOII;eel 800-854-7393
~ CA residents add sales tax' We pay shipping an orders (In CA 71 4-5 40-5480)

6 over 525.00, otherwise add 52.50. Sorry no COD. send $1.00 for Catalog [over 60 Kits)
(5 G k (RefundableWith 1st Order)

~ raymar Box 17359· Irvine, CA 92713
118 SATISFACTION GUARANTEED
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36 channel
converter

$4595

POPULAR
MISCELLANEOUS PARTS

IN400t DIOdtls
15for •• . .••. . .. . S1.oo

100 lor .• • .• .. .... 500
'lOw 10K ThumbwhMI pots

1 - 12 . . . . .... . . .3e
13 · Up . . . . . . • •• . . .n

Toroid s ·T30-U .-4&
2O·Up . .25

Torolds· T37·2 .38
2O·Up . .25

ID'__ UHF · VHF - FM

~
" ~ S:I::

H,
L-J. Modal

PM·l0Xl

Low LoIS 3.5-04 db, Low VSWR
WJ ~.proor 1-9 ' 2.49 N.

HOlI$IIIg To-up'1 . 8 9 . a.

I'(IP!JLAR IC',
TOP QUAUTY
NO SECONDS

PROJECT ~.
BOXES
Woodgrain

ThIs box Is 11 J,1, ''W · H',"H·
6 't\i" D with a removabl e
a luminum U·sh.~ ch..,i,
1, 'W • 3 ".,"H • 8"0 Inside .

" 2.50 ••.
4 or more ' 10.95 ••.

For u'V e, Quan t/u.• • CALL

'3.50 ...
501_ '2.25 .

36 channel
wired remote

converter
only

$8895

Quantity Discoum s • visa • Master Cha rge
Add 50;0vhipping -c-Mic h . reside nts add 4070 sa les tax

CONVERTERS
DESCRAMBLERS

Largest Selection
of Equipment Available

$ Buy Warehouse Direct & Save $

Send $2 for complete catalog
ofconverters and unscramblers

C&D Electronics, Inc.
P.O. Box 21, Jenison. MI 49428

(616) 669·2440

UHF
. TUHERS
Conti nuous
TIlM MOdtII

45MHz Output

Ac.&G 12 ·Up

l..M~ 2 .auAucSIoPoftrAmop
l..M-38eN-3 lOlII' Vottage AlodoAmp-,..,
NE.(J64N ~taJ PhaM locked Loop
~N PnaM LOdl:edLoop
lJ,l ·733N VIdeoA""
MC-1330 Video Oetecl cw
t.4C-13411 Vlo.o II Amp
MC-13.50 VIctltOIIArnp
MC-l)5,2 Video If Amp AGe
MC-13M Audio If Amp

AC LINE CORDS IolCo137-4P R F. Mod\I..,tor
Me-U!lIe Dal Comp. Op Amp

,.~.:. J"-':'~~1.~ ~~::N ~~a=':=~lator

18 ga uge wire ~ ~ • lM ·1&eg ~c:.=~~~[lUlATOIU
8 tt. kmg cable LM·7tlO6 5 Volt Poelt Vgll.Reg

Pr"trlp~ and tin ned and' L.M.1I08 a Volt Poelt Vgll.Reog

101'easy In,tallallon . ~:~~~~: ~:: ~::: ::: :.
49c N. lM ·7I 11 t l Voit PoII llYe VOIl Aeg
3ge . a. l ...·782-4 2.4Volt Poel ll¥e VOU. Aeg

POPULAR
MICROWAVE

PARTS

5"
OElUXE
SPEAKER

MRF-tOl ... .• . • ... • • .. .. $2.15
II· Up.•.. • . .••.. . . . ..• 2.18

MRF-el1 • • •• •• • • • ••• • • • • 3.048
II ·~ . . ...•. . • .. .. . •.• 3 .12

MBO-101 ..
CH1P CAf'S- .ool mId •• ••• • .50

a · Up• . . . .•• • • • • •. . .. . .30
2He803 1'--'Y 1Il""~ .• •• 11 '"

f
Special Purchase

MV·2109

1 . 9~~~~.::= 'L
10-Up .3Q N.

5% MICA CAPS 5%
1Opf .42t 58OPI•. &ec...
£3pI .3k 12ClOp1. .~ ...

11091 .3k 3O(X)p1 .1.3tN.
c.u tot QuuUty DlscOllM

Mltauml
45 MHz

' 34.95 ••.
BRANO NEW UHF
VARAC70R 7UHERS

Ac:rw' "",t_y dlf1ef
frotrltlW l sMwl'l.

75 OHM CHASSIS
MOUN7 CONNEC70R

F-8t Fem al. coenec tce. Rear
ch . ..ls mount with nut.
Mates with male " F" ccee ec­
to,"
W"'''they,• • tl 4'or '1.oo

~~-
VCR·7V lOdb VHF/CABLE/

FM SIGNAL AMPLIFIER
M0 1 !iO-4OO 104Hz.Tho' one rNlIy
work,! e.oo. l lng I",,"_k VHI'I
FM. ~nd&.~lId eabte

channels. Standarel F connector,
1ot 7SotwI'I lnp\l l1OlJlput

'9.95 ... .$OnION '8.95 No

IORMORE

·6.95 ....

W W IN. ClAA D

75 OHM UHF lAGI ANTENHAS

DUAlI7Y
POWfR TRANSFORMERS
24V CT,.«lO mAo

' 3.69 ••. 10.4. '2.75 .
!50or more ' 2.25 .

SURPlUS UHF·VHF
VARACTOR TUNERS

The M tuner. reeel.... all chan·
MI s 2-33 , pN' mtetb&nd u~
channels and are perf.c:1 for
hon'Ieobr.. TV clrculls etc.
Outpu t Freq . 45 MHL Hook up
da ta tnc lloKMd. HalNl Brand.

SPEAKER
CABINE7
l'opuWspeaklf
e;"blllltsl«t llC<5a
!JmOu,"~rw

TV cwcll'ts
SPl1~lfS IIItluOtd
DlrneM lon a: n, " W'IdI J[ 9 .. ••
h'lllllSY,· ·dM(lRetnonOllll1"
l/lIct blc k cowtr.

SCOO1'M.......

M2369
• fT4.5 GHz

• NF 1.5 dB @ 1GHz
• MAG14 dB@1GHz
.VCBQ25V
• Replaces NE021-37, MFR-901
42¢ ea. In lots of 1,000 (larger quan­
tity pricing Isavailable)

1SS98 MIXER DIODE

• Glass Package (type 00-35)
• VF =0.34 V Max @1mA
• Replaces MBD-101

15¢ ea. In lots of 1,000 (larger quan­
tity pricing Isavailable)

Just call Jeff or Undo TOLL
FREE at 1·800·543·4330 or
1·800·762·4315 (in Ohio).

[9]•••
ELECTRONICS
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MICROWAVE'
TRANSISTORS
42¢ ea.

~
TUSA H:'W=LN~:O~~~E~~~~~~~':'~"
..J;F ~ .UIM EXTRACAIll£ TV ~M ID8AND"' l SUPfRBAND

_ - CHANN ELS OI'l)'OUtUHf OlAL

~ EUrnlrlat.. the Ned lor rent Ing or ""*"9-TIlII Itt"'"' tlk..
IhI RmIdband~ ~ ~..~rbIIO'ld"' chf," .... I. ~0I,Il' TV, YeR Ol'===== proj~tor call' t ~n. and CotWertl thettl to .ta~ UHF

1:''':-:=:..~c: l cN;:~~~tF';';;~~~::~~a FROU CA8Lf tvt
The syst.m aJ~' )'OU 10 program both p.y ~y TV dI<oOet ~Illted) and ,talIOarel

=I~ha~':t~a:::.~:na~;c~. - . hli. you are Now S28.95...
Simple to lnetalland opera'" on any "*. gl TV with UHF. ' UIS f'C*TAGI.

NOW AVAILABLE
NEW TUNEABLE DELUXE MODE L CVU·1000

Horz P.C. Trtmpots, 2500.
SOOO. 5kO. 100 4 /"
MC3420P ".00
SN75 150 . , .00
Transformer '1 .00

12 V.C.T. 250 MA
7B05 . 2/" .00
7B12 2 /" .00
1N5239 20/" .0 0

9 V. ZENER
8 / " .00

1Y2WATT
AMPLIFIER
wiDe Bridge

(602) 971 0996

~ .,_3~···
"l ~ •• ~ l

• .: • 1 • • '.a;,\
. " '..~I; :/ . _ ..

IS .~. ! c:: J" .tilY'II!:- . j .0-

If" ' ..1"

12V6 A.H. Re -chargeable
GEL CELL BATTERY

$9.95

1N4001 '5/" .0 0
2N3905 6 /" .00
2SCB2B 5 /" .00
2SC644 5 /" .00
MINID.P.D.T. Slide 4 /"
D.P.D.T. Rocker Sw
4A.120VAC 3 /" .00
1N4152 25 /" .00

Similar to 1N914
4 Pos DIPswitch 3 / " .0 0

LED's

Contains: Volume Control, (1) LM 386N, (1) NPN
Pre-amp. (4) 4001 Diodes, (2) Coupling Caps
100% Functional! NOT A KIT

MORE $1 .00 SPECIALS

wlTransformer & 4" x 2.3" Heat Sink

$5.50 ea. or 2/$10.00

LIMITED QUANTITY!
$32gea . or 2/$6

4 Scales
(1) R.F. Power 0 ·6
(2) SWR 1·10
(3) Modulat ion 0·' 00%
(4) Signal Strength 1·40

Ext. Shunt 2.3" x 2.3"

:•.'-' ITEMSMC,VISA,CODVIAUPS~

I. . _' IPlus Shipplng/H.ndlingl l........

33 /6.3
220/6.3
470/6.3
220/10
47 /35
220/35
15/50
22/50
47/50
150/50
220/50
10175
47/100
1500/'00
2.2 /150
3 .3 /150
47 1200

(602) 971·0990

$j..O"~ ELECr~ $
~ SURPLUS O~

.. Wholesale - Retail - Surplus ('
Electronic Parts

12627 N. Cave Creek Rd.• Phoenix. AZ 85022

The Most Unbelievable Electrolytic Sale InThe USA!
AXIAL RADIAL

12 /1.00 1000/10 12/1.00
20 /1 .00' • 10/'6 30/1.00'

10 /1.00 en 47/16 30/1.00'
15 /1 .00 ... 220/16 25 /1.00'
12 / 1.00 <l: 470/16 20 /1.00'
10 /1 .00 (j 47/25 20/1.00'

~g~~:gg: w i~;?&' ~~~ .~
20/1 .00' ~ 4 .7/160 10/1.00

8 /1.00 10/160 10/1 .00
81100 8. 221250 5/1 .00

12 /1 .00 BI-POLAR

~~~:gg: ; i~~~ ~g~~ .~
12 /1.00 • 4.7175 4/1.00
12/ 1.00 10175 4/1.00

5/1.00 Carbide Drill Bits '1.00 e•.
(various sizes to ¥S")

• Yes All Price s Are Correctl » $10.00 Minimum Order on
All Above Capacitors· Some Quantity Pricing Available·
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­VISA'•

o Slngle seed~ngle den~ty

• Removed from eqUIpment
to Install OSOO dnves

o Indudesdata&scnernatcs
o Untested, complete

"SELECTRIC" 745
I/O Printers

Plus Shipping 2/819900

Write orCall Now
For Our NEW BARGAIN·PACKED FLYER

We Stock New "Selectric" Parts
For The Above

• No time to test 'em
• Complete wfITL

driver inputs JUST
• IBM model 745 110 printer 827900• Use as a typewnter

or printer

- Cleaned & Adjusted 839900
Fully Operalional .

Plus ShIpping ($20.00 Ea. Pkg.j

PARALLEL INTERFACE
EPSON TO APPLE

New From $4995 CABLE
COEX INCLUDED

VISION-80© $22900
80x24 Video Display Card
Vista ComputerCompany's newVision-80 board is a sophisticated
yet easy to use video display card for the Apple" computer.

• 9x7 Dot Matrix, 80 CPS,
Bi-Directional Printing

• 2K Buffered Memory
• 80, 96, 132 Columns,

Graphics and Block Printing

• Selectable Char Pitch, Line
Spacing and Feed

COEX Interface Card to Apple .. $49.95 $27500Commodore Interface Card to
VIC, 64, PET $79.95

Take @
2 BAND

PRINTER
TERMINALS

FOR THE
PRICE OF 1

Buy 1Get 1FREE 839~~Ch
Add $5 Packag ing Plus Shippir>g

Features:

One unitISfully tested and operational, cleanedand
ready to use The other is clean and whole bot UN·
TESTED(use asa spare orasparts madllne). Line
Cord & Fonns Tractor NOT Included(avaI1ab!e from
GEdllectl) TractorGEPart No. 44C414730·G02.

oRS32ASCII Input 0 FUllyFormed Type 0 Uptot200
Baud(120cps)IOf almost 60Ipm 0 120 Columns at
10potch0 Changeable Pllnt Baoo 0 Ultra Reliable 0

94Characters (Upper & Lower Case) 0 11 5 VAC 60
Hz0 MFG'R's PRICEOVERSSK

s~ Take @Sale!
Take @ Take @

12" CRT MONITC?R MPI/CDC 9404
2 for 1 Special

Untested 12- CRT

THIS MONTH ~J~~:~~:, :e~nt~:~'
ONLY 12" P-31 phosphor, transfonner

AC. 120 220 VAC Includes schematIC

2 FOR 1 829500
SALE PRICE Only Pair

NEW ROM for COEX 80 & DP8480
Allows Full Graphics Compatibility $2995
with All Commodore Computers . .. . .

51/4/1Floppy

DISKETIES
All Certified-1 00% Guaranteed

BOX of 100 . .. $1490°
Above w ith
Hub Rings $169.00

FLOPPY DISK DRIVE
Apple lie Compatible

with. Track Zero Micro SWitch
• DOS 3.2 .1 & DOS 3.3
• CP/M and PASCAL

DESIGNED $
FORVOUR 235
APPLEN

.......

Controller Card
for above.••.. ••..

"Have You Kissed Your Computer Lately"

Components Express, Inc.
1380 E. Edinger. Santa Ana, Calif. 92705.714/558-3972

TWX 910-595-1565. ADVACON SNA. International Orders Welcome
Terms of sale: Cash, Checks, Credit Cards, M.O., C.O.D. FOB Santa Ana. Calif. residents add 6% sales lax .

fGAMMAELECTRONICS
I 455 Massachusetts Avenue
I Arling ton, Mass. 02174

I To Order Call:
I 1-617-641-0778

I a!C f .. J ICOD I
DEALERS WANTED

NEW
12" Green
Monitor

APPLE lie 64K RAM CARD
80 x 24, 64K RAM

Compatible with $14900
Apple lie Software

for APPLE

16K RAM CARD
Language Transparent

COEX FACTORY $6ft9 5
WARRANTY ;'.

Easy on the Eyes. Connects to most
popular computers $
wlo interface or 8500
modifications

EXTENDER CARDS
for APPLE $16.95
for I.B.M $19.95
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"THE NEW DELUXE II"
The new leader in sinewave technology

is now available at industry shattering
prices. We also have the new and

improved plusewave kit.

New Deluxe II Boord with free-com-
plete assembly p lans 20.00

New Deluxe II complete kit and en-
closure 119.95

Pulse WCNe!'D-1 board with freecom-
plete assemb ly p lans 20.00

Pulse Wave AD-1 complete kit and
enclosure 119.95
Add 5" shipping and handling for Can­
IInental U.S. Add 10" ship pi ng and
handling for outside Co ntinenta l U.S.
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rc.rns~1J the first name in Counters!

Power:

The CT-90 is the most versatile, feature packed counter ava ilable for less
than 53oo .oo! A dvanced design features includ e; three selecta ble gate times,
nine digits, gate indicat or and a uniqu e displa y hold function which holds the
displ ayed count after the input signal is remove d! Also, alOmHz TC XO time
base is used which enables easy zero beat calibration checks against WWV.
Optionally; an intern al nicad battery pack, external time base input and Micro­
power high stability crystal oven time base are available. The CT-9O,
performance you can count on!

9 DIGITS 600 MHz $129 95
, SP ECIFICATIONS: WIRED

Range: 20 H z to 600 MHz
Sens itivity: Less than 10 MY to 150 M Hz

Less than 50 MY to 500 MH z
Resolution: 0.1 Hz ( 10 MHz range)

1.0 Hz (60 MH z range)
10.0 H z (600 MH z range)

D isplay: 9 digits 0. 4" LED
Tim e base: Standanl-IO.OOO mHz, 1.0 ppm 20-40 'C.

Opti onal Micro-power overHl.l ppm 20-40 'C
8-15 YAC @ 250 rna

Wkll
CT·90 _Irtd.1 ~."'111'1tIty S129 ,95
CT·90 Kll 90 day,.ru .....t-
r.my 109."
AC·l AC adlp«r 3,'5
BP·I Nicad pack +AC
Ad.pter/ella,,,, 12.95
OV-I , I\.tICl"C>po'IItrOun
urncbut "" .9S
ElIt, ml l time buc lIlp.lt '''' .' 5

7 DIGITS 525 MHz

Displ ay:
Time base:
Power.

12.95

599.95

84.95
3.95

PRICES:
CT-70 wired, 1year warran ty
CT-70 Kit, 90 day parts war­
ranty
AC- I AC adapter
BP-I Nicad pack + AC
adap terl charger

The CT-70 breaks the price barrier on lab qualit y frequency coun ters.
Deluxe features suchas; three frequency ranges ~ each withpro-amplification,
dual selectable gate times. and gate activity indication make measurements a
snap . Th e wide frequenc y range enables you to accurately measu re signals

from audio thru UHF with 1.0 ppm accuracy - tha~s .OOO I% ! The CT-70 is
the ans wer to all your measurement needs, in the field, lab or ham shack.

SPECIFICATIONS:
Range: 20 Hz to 525 MHz
Sensitivity: Less than 50 MY to 150 MHz

Less than 150 MY to 500 MHz
Resoluti on: 1.0 Hz (5 MHz range)

10.0 Hz (50 MHz range)
100.0 Hz (500 MHz range)
7 digits 0.4" LED
1.0 ppm TC XO 20-40 'C
12 YAC @ 250 rna

$79 95
WIRED7 DIGITS 500 MHz

D isplay:
Tim e base:
Power.

SPECIFICATIONS:
Range: I MH z to 500 M Hz
Sens itivity: Less than 25 MY
Resolution: 100 Hz (slow gate)

1.0 KHz (fast gate)
7 digits, 0.4" LED
2.0 ppm 20-40 'C
5 VDC @ 200 rna

Here 's a hand y, general purpose count er that provides most counter
function s at an unbelievable price. Th e MINl-loo doesn' t have the full

frequency ran ge or input impedance qualiti es found in higher price units, but
for basic RF signal measurements, it can' t be beat! Accu rate measurements
can be made from I MHz all the way up t0 500 MHz with excellent sens itivity
throughout the range, and the two gate times let you select the resolution
desired. Add the nicad pack option and the M INI- l oo make s an ideal additi on
to your tool box for "in- tho-field" frequency checks and rep airs.

~
MINl-loo wired, I yea r
warran ty 579.95
AC- Z Ac ada pter for MINI-
100 3.95
BP-Z N icad pack and AC
adapterlcharger 12.95

DIGITAL MULTIMETER $99 ~IRED

29.95

119.95
14.95

5159.95

10 Megohms, DC/ AC volts
0.1% basic DC volts
4 'C cells

~
CT-50 wired, I year warranty
CT-50 Ki~ 90 day parts
warr ant y
RA-l, receiver adapte r kit
RA-I wiredandpro-program.
med (s end copy of receiver
schematic)

SPECIFICATIONS:
DC/AC volts: iooev to 1 KY. 5 ranges
DC/ AC
'current 0.1 uA to 2.0 Amps, 5 ranges
Resistan ce: 0.1 ohms to 20 Megohm s, 6 ranges
Inpu t
impedance:
Accur acy:
Power:

$159~IRED

Th e DM#700 offers pro fessional qu ality per formance at a hobby ist price .
Feat ures includ e; 26 different ranges and 5 functi ons , all arranged in a
conven ient, easy to usc format . Measurements arc displayed on a large 3~

digit , ~ inch LED reado ut with auto matic decimal placement, automatic
po larity , overrange indica tion and over load pr orecnon up to 1250 volts on all
ranges. mak ing it virtua llygoo f-proof Th e DM#700 loo ks great, a handsom e,
jet black , rugged ABS case with convenient ret ractable tilt bail makes it an
ideal addition to any shop.

599.95

79 .95
3.95

19.95
2.95

SPECIFICATIONS;

Range: 20 Hz to 600 MHz The CT-50 is a versat ile lab bench counter that will measu re up to6oo MHz
Sensitivity: Less than 25 mv to 150 MHz with 8 digit precision. And, one of its best feature s is the Receive Frequency

Less than 150 mv to 600 MHz Adapter, which turns the CT-50 into a digital readout for any receiver. The
1.0 Hz (60 MHz range) da " 1 d f . d a si I .10.0 Hz (600 MHz ran e) a pter IS easi y programme lor any receiver an a simp e connection to the
8 digits 0.4" LED g receiver's VFO is all that is requ ired for use. Addi ng the receiver adapt er in no
2.0 ppm 20-40 'C way limits the ope ration of the CT-50, the adapter can be conveniently
110 YAC or 12 VDC switched on or of[ Th e CT-50. a counte r that can work doubl e-dutyi

Display:
T ime bas e:
Po wer.

8 DIGITS 600 MHz

PRICES:
DM-7oo wired,1year wamnty
DM-700 Ki~ 90 day pa rts
warranty
AC-I , AC adap tor
BP-3. N icad pack +AC
adapterl charger
MP-l. Probe kit

AUDIO SCALER ACCESSORIES COUNTER PREAMP

CIRCLE 79 ON FREE INFORMATION CARD

1!!l rl 1SfJl IJ ~ I~nu (} r1i r. S i '1r. I!':=- A~ ~ So."lo<!,on guolo n,..d . .. om ,n. 101 10 d oy, ,I "0' pl.o, .d
~ .. l . • l ~ . ~ ~~ r.turn In ou g lno l ' olm lo r r.fvnd Add 5"" for ship pIng •

PI ION E ORDF RS IM\UIO" c. to o mo ximum of S I O O ....n.o\odd1 5"'-.CO O odd
2575 BAIRD RD.• PEN FIELD, NY 14526 CA LL 716-586-3950 . S1 Q .d . " und., SI O odd S) so Ny ,."d.n" od d7.. .0,

For high resoluti on audio measurements, multipl ies
UP in frequen cy.

• G reat for PL tones
• Multiplie s by 10 or 100
• 0 .0 I Hz resolution!

52995 Kit 53995 Wired

Te lescopic whip ante nna - BNC plug 5 7.95
High impedance probe, light loading . . . . . . ... . . .. . . . . . . . . . . .. . 15.95
Low pass probe, for audio measurements . . . . . . . . . . . . . . . . . . . . . . 15.95
Dir ect probe, general purpose usage . . . . . . . . . . . . . . . . . . . . . . . . . . 12.95
Tilt bail, for CT 70 ,90. MINI-loo . . . . . . . .. . . . .. . . . . . . . . .. . .. 3.95
Color burst calibration unit. calibrates coun ter

against color TV signal. . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . .. 14.95

For measuring extremely weak signals from 10 to 1,000
MH: . Small size, pow ered by plug transformer-included .

• Fl at 25 db gain
• BNC Connectors
• G reat for snifling RF with pick-up loop

534 95 Kit 54 4 95 Wired c....
C

~
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Calculator
keyboard switch

$2.25

ECKR-72 Mini-lytic Kit
$6.85

72 ECKA-72 Mini-axial Kit
~( $ 6.8512

PCS ':I\~"'lj'~PER.
IKI T

JAVANCO
YOUR PARTS SUPERMARKET

160 2nd Ave.S.,
Nashville, TN 37201

SPK-100 PIEZOTWEETER$6.75 each
or $4.65 with $15 orderl
This quality hi-fi horn is easily installed
without crossover.

ECK-251 $9 .35 assorted miniature elec­
trolvtlcs, all good useable values, in a
plastic bag. 251 PC S .

1000 long lead resistors, 14 and % watt
assortment $ 6.75

i
UVE1-A Mitsumi
UHF!VHF combo
varactor tuner $9 .75

•Bargains I I I

ACAC-1 or ACPP.1 ,~

~ \~~
10ft. aud io extension

cable . $ 1,50

Out-of -state orders over $15 call Toll Free 1-800-251-5555
Tennessee residents and information request s call 1~15-244-4444
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SATISFACTION GUARANTEED
Frequency Range 470-899MHz Channels
14-83. OutputChannel 3. Ch2or4 Avail.

PART #B20 $1500

-----"=-"'----- WHAT'S INIT? ------
Tomakea regular UHF tuner intoa GILCOHIGH GAINTUNER, each and every one of

the following steps is painstakingly taken bya certified technician:
1. Thefirst thingGILCO does is change thestandard diode to a hot carrier diode .
2. The tuner's output is then measured onour JERROLD field strength meter and com­
pared toa computer derived chart from which we determine the correct value coil toadd
across theIF output for maximum pre-peaked gain.
3. Thetuner is thenfedastandard10db300ohmantenna input andwhilemonitoringthe
output on our HEWLETT PACKARD spectrumanalyzer, the tuner is tuned tothe desired
channel and its oscillator is offset forthedesired output frequency asfollows:

Channel 2: 58 Mhz, Channel 3: 63 Mhz, Channel 4: 68 Hhz
We call this step peakingbecause the tuner's output looks likea peakonourspectrum
analyzer and thehighest point of that peak is actually adjusted for the desired output.
4. The last step isone more measurement onthefieldstrength meter whichisagaincom­
pared toourperformance chart tocalculate the correct value of the second coil whichis
added to thetuners internal connections.

This procedure was developed by GILCO and it is our computer derived performance
charts thatmake our tuner better, that's because almost every tunergels a different value
coil before it's peakedand again adifferentvalue coil after it's peaked . Thecombinations
are endless and the waywe detennine the values is oursecret.. .

GILCO PARTS KIT&
PRINTED CIRCUIT BOARD
• Use with GILCO

High GainTuner
• Requires NOModification' to

Your Television
• Individually Packaged and

Labeled Parts Save
Guesswork

• The only tools required for
assembly are : screwdriver, solder- .. L ..l.
ing iron, voltmeter. No drilling is re-
quired to the PI Cboard . Pre-drilled, pre-screened, plated through the
• This kit was designed totake ad- holes PIC board. Anhardware, connectors, 22
vantageof the GILCO high gaintuner paqe illustrate.d instruction .m~nual, & Gilco Hy-
which means its circuitry is simpler Gam tuner. Kitassembles mJust 4 hours.
andmore efficient than those circuits thatrequire inferior varactor tuners.
FREE 22PageInstruction Book included witheachPI CBoardor Parts Kit. This in­
struction book will guide the builder through every step of the assembly. Nearly every
page is iffustrated. With this instruction Book, estimated assembly time is 4 hours .

Pari No. 821 prin~~T;c~~:~ ~~~ . ~~. ~~~ .~I.L.C.~ ... . .$1700

1. This Printed Circuit Board uses only one resist. This preventssolder bridges.
jumper, others use nine. 4. Newest Addition: thePIC board Isplated
2. The component layout is screen printed through the holes. This ailows for easier
onthe component side of the PI C board . and morepositive solderedcontact between
3. The solder side of the PIC board is the parts and the PIC board.
covered with high temperature solder $8000
Pari No. 822CompleteElectronic Parts Kit .
All resistors (30), Potentiometers (1-5K,3-10K), Panel MountPotentiometer (10K), Elec­
trolytic Capacitors (6), Ceramic and Mylar Disc Capacitors (35), Variable capacitors (4),
All Integrated Circuits (7) , Voltage RegUlator, Heat Sink, Diodes (4), IC Sockets (4-8 pin,
3-14pin), Power Transformer (24V, 1A), Coil Kit with No. 26wire (4), Speaker (4" ,
30z.), Standoffs, Coaxial Cable, All Misceilaneous Harware, Etc. Ail partsareindividually
packaged and labeled .

All components including the Wire, Hardware, Coaxial Cableand Heat Sinksare includ­
ed in the parts kit. This means your assembly time from start to finish is just4 hours .

--- G1LCOACCESSORIES & AMPLIFIER KITS ---
#A02 New2 stage, lownoise, 28db gain, RF AmplifierKit Kit $18°0
#A03 New 1 stage, lownoise, 14db gain, RF AmplifierKit... Kit $1050

- -- - ----- --- - GILCOORDER FORM ---- - --------
IB20 GILCOHy-Galn ModniedTuner , . . . $1500 _
IB21 GILCO Predrilled, Screen Printed, Circuit Board $1700 _
#B22 GILCO Parts Kit(Less PIC Board) . . , . , . . . . . . . . . . . .. $8000

IB20, B21, B22 Complele PIC Board and Parts Kit(allthreej .. $11000
_

IA02 Two stage, 28dbgain, Amplifier Kit , . . . . . . . . .. $1850 _
IA03 One stage, 14dbgaln, Amplifier Kit $105D

_

Name TDlaI _

Address TIX _

C~y State Zip Shlp _

Mail Order Only. Send check or money order to: Total
GILCOINTERNATIONAL, INC.

P.O. Box 8817, Coral Gables, Florida 33124
CALL(305) 823-5891 lor CODorders P/.EASE WRITE FOR OUR FREE CATALOG

_~!El!!.n!..2~~~~J~~!9~,..9~~~!~~ _5~!~~~ts_+~~:!.ax__
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74161 $ .66
74162 .69
74163 .87
74164 .67
74165 .87
74 168 1.20
74167 1.95
74170 1.69
74172 4.76
74173 ,79
74174 .89
74175 .85
74176 ,75
74177 .75
74179 1.34
74180 .75
74181 1.75
74 182 ,75
74 184 2.25
74 185 2.25
74188 9.95
74 188 3.90
74190 1.15
74 191 1,15
74 192 .85
74 193 .85
74 194 85
74 195 .68
74 196 .85
74 197 .85
74198 1.39
74199 1.39
7422 1 1.19
7425 1 .95
74273 1.05
74276 1.89
74279 .75
74283 1.40
74284 3.90
74285 3.90
74290 1.25
74298 .95
74365 .68
74386 .68
74387 .68
74368 .68
74390 1.45
74393 1.90
74490 1.90

4069 $2.95
4093 .99
4094 2.95
409B 2.29
4099 2.25
14408 12.95
14409 12.95
14410 12.95
14412 12.95
14415 8.95
144 19 4.95
450 1 .39
4502 1.65
4503 .69
4505 8.95
4506 .75
4507 .95
4508 3.75
45 10 1.19
45 11 1.19
45 12 1.39
45 15 2.75
45 16 1.45
4518 1.39
4520 1.25
4555 4.95
4556 .99
4568 2.25
6OC95 1.60
8OC97 1.25

403 7 $ 1.95
4040 1.29
4041 1.25
4042 .95
4043 85
4044 .85
4046 1.75
4047 1.25
4048 9•
4049 45
4050 .69
4051 1.10
4052 1,10
4053 1.10
4055 3.95
4056 2.95
4059 9.25
4060 1.39
4066 .75
4069 .35
4070 .49
4071 .35
4072 .35
4073 .35
4075 .35
4076 1.29
4077 .35
4078 .35
4081 .35
4082 .35
4085 1.95

ma
7475 $ .38
7476 .34
7479 4.60
7480 .49
7482 .95
7463 .55
7485 .65
7466 .35
7489 1.75
7490 .39
7491 .57
7492 .45
7493 .45
7494 .69
7495 .85
7496 .69
7497 2.90
74100 2.90
74107 .32
74 109 .37
74 116 1.95
74 121 .29
74 122 .39
74 123 .59
74 125 .39
74 126 .44
74 128 .59
74132 .69
74 136 .75
74 139 .95
74 14 1 .79
74142 2.95
74 143 2.95
74 144 2.95
74 145 .62
74 147 1.95
74148 1.20
74 150 1.09
74 15 1 .67
74152 .67
74153 .67
74 154 1.19
74 155 ,78
74 156 .78
74157 .69
74158 1.65
74 159 2.49
74 160 .88

TEAMS: MO. Cash ier'SChec ll..Bank.Wire Pertonal
checks allow 2 w.."" 101'pl'OCelSl ng Il\Clucle OrNers
L1cen.. and Ct.cl f1card . s VIII. At.4EX, CB add 3'
..rvice charge . Add 3'llIanlpp<ng& ha~lIng Of$2!lO
w~ever . s gr.ater. Add 1()llb lor fOfelgn orde rs Of
US Parul PoIt Include Telephone number NOC OOs.
Pnces subje<:1to ehange WlthoYt not~ Some ,terns
aubtlCt to ptk)( lIle.We r...rove t". rI; ht to subs t,tule
manl,llaeturlf. Retail ponees m. y ....ry

$1.39
1.49
1.65
1.89

$9.95
3.95
3.95
5.99
1.99
1.99
4.95

2/16 .95

745244 $2.99
74$251 1,35
745 253 1.35
745257 1.29
7452 58 1.29
745260 .75
745280 2.79
745287 2.99
745288 2.55
74$373 3.10
745374 3.10
745387 2.75
745471 7.95
74547 2 7.95
745473 7.95
745474 9.95
745475 9.95
745570 5.75
745571 5.75
145572 8.95
745573 8.95
74S940 2.90
745941 2.90

5027 CRT
290 1
6039
MM5320
913 1 RAM
EMM4402
104 15
87ooA/O

7 Positio n
8 Positio n
9 Posit ion

10 Posit ion

$2.95
.75

1.40
6.95
2.96
2.98

8/29 .95
8114.50

I!DiI
15.95 L.M1414N $1.90

1.49 L.M1456CN/ N .49
1.49 "'C146BN .99
2.95 MC1469 N .99

.99 L.M1496N .69

.35 L.M1556N 1.60
1.98 LM1820N 95
1.69 L.M1650N .95
3.25 L.M1669N 3.10

.29 LM2111N 1,75

.96 L.M2900N .99
1.49 LM2901N 2.50
1.25 LM2917N 2.95

.89 CA3013T 2,19
1.75 CA3016T 1.99
1.70 CA302 1T 3049
1049 CA3023T 2.99
1.25 CA3035T 2.75
1,35 CA3Q39T 1.29
1.39 CA3046N 1.29
1.25 LM3053 N 1.49
4.95 CA3059 N 3. 19

.95 CA3060 N 3.19
5.95 CA3062 N 4.95
6.95 LM3065 N 1.49

.95 CA3QOOT 1.29
1.75 CA308 1N 1.69
1.25 CA3082N 1.69
1.25 CA3083 N 1.55
1.95 CA3086N .80
1,20 CA3089N 2.99
5.60 CA3096N 3.49

,98 CA3097N 1.99
1049 CA3130 T 1.30
1.95 CA3140T 1.19
3.75 CA3146 N 2049
2.75 CA3160 T 1.19
1.25 CA3100N 1.95
1,79 CA3410N .59
1.95 MC3423 N 1049
1.25 MC3400 N 3.95
1.40 SG3524N 3.95
1.95 CA360QN 3 ,39
3.75 LM3900N .59

.39 LM3905N 1.19

.98 LM3909N .98
19.95 LM3914N 3.75
1.25 LM3915N 3.95
1.75 LM3916N 3.75
1.50 RC4131N 2.95
2.75 RC4136N 1.10
1.99 RC4151N 3.70
.29 RC4194 TK 4.95
.75 RC4195TK 5.40
.39 ULN2OQ1 1.25

1.95 ULN2003 1.50
.65 SN75450 N .59
.98 SN7545 1N .35

1.15 SN75452N .49
.33 SN75453 N 049
.19 SN75454N .49
.75 SN75491 N .89
.39 5N75492N .89

2.95 SN75493N .89
1.90 SN75494N .89
1.95 Tl494C N 4.20
1.95 Tl 496CP 1.65
1.75..
74$ 124 3.69
745 133 .54
74$1 34 .66
74$ 135 1.15
74$136 1.69
74$ 138 1.29
74$ 139 1.29
74$140 .73
74$ 151 1.29
74$153 1.29
74$157 1,29
74S158 1.29
74$160 2.79
745174 1.49
74$175 1.49
74$ 188 2.69
745 194 1.89
745 195 1.89
745 196 1.89
745 240 2.75
74$ 241 2.75
745242 2.99
74$243 2.99

$ .99
1.19
1.29
1.35

MUFFINIl> FAN
The dependable, low
cost, largest se lling fan
for commercial cooling
applicat ions.
• 105cfm free airdelivery
• 4.68" SQ . x1.5t1' deep.

Weight · 17 oz.

SPECIAL PURCHASE

...'<.~ $9.50...

DIP
SWITCHES

78HOl5K
76M06
76....G.
L.M106AH
L.M3OOH
LM301CN
LM304H
~

lM306H
LM307C N
lM306CN
L.M309K
LM310CN
LM311O/CN
LM312H
LM317T
LM316CN
LM319N/ H
LM320K-XX'
LM32OT·XX·
LM32OH-XX'
LM323K
LM324N
LM337K
lM336K
LM339N
LM34O!<·XX·
LM34OT-XX·
l.M34OH-XX·
LM344H
LM34BN
LM350K
LM356CN
LM360N
LM372N
LM376N
LM377N
lM360CNIN
lM361N
lM363T
lM366N
lM367N
LM390N
NE531 V/T
NE5S5V
NE556N
NE561T
NE565N/H
NE566 H/V
NE567V/H
NE592N
L.M702H
L.M709N/H
L.M710N/H
LM711N1H
LM715N
LM723N1H
L.M733N/H
LM739N
LM741CN/H
LM741 CN·14
LM747N1H
L.M74BN/H
L.M76OCN
LM1310N
MC1330
MC1350
MC1358

2 Position
4 Position
5 Posit ion
6 Posit ion

6060ACPU
2102 RAM
4060 RAM
2732
UP04 10
UP0411
2708 EPROM
2114

74S00S .39
74$02 .43
74$03 .45
74$04 .52
74S05 .52 .
74508 .49
74S09 .49
74510 .42
74$11 .42
74S15 .42
7452 0 .42
74522 .42
74S30 .42
7453 2 .49
74538 1.19
74540 .49
74$51 .42
74564 46
74565 .46
74574 .69
74586 .72
745112 .72
745113 ,72
74$114 .72

7400$ .19
7401 .22
7402 .22
7403 .22
7404 .22
7405 .23
7406 .36
7407 .3~

7408 .26
7409 .23
74 10 .22
74 11 .29
74 12 .29
7413 .39
7414 .59
74 16 .29
7417 .29
7420 .22
742 1 .35
7422 .29
7423 .29
7425 .29
7426 .29
7427 .25
7429 .45
7430 .23
7432 .29
7437 .25
7438 .29
7439 .29
7440 .19
7441 .79
7442 .57
7443 .95
7444 .95
7445 .79
7446 .79
7447 .65
7448 .79
7450 .19
7451 .19
7453 .19
7454 .19
7459 .25
7460 .23
7470 .29
7472 .29
7473 .34
7474 .34

BI!'£I
74LSOOS .26 74lS1 13S .43 74lS245S220
74LS0 1 .28 14L$114 .43 74lS247 1.10
74LS02 .28 74LS122 .55 74LS248 1.10
74LS03 .28 74LS123 1.19 74LS249 1.19
74L$04 .35 74lS124 1.35 74L$251 1.40
74LS05 .28 74LS125 .00 74L$ 253 1.40
74lS06 .28 74LSl26 .52 74lS257 .85
74lSOO .35 74LS132 .79 74L$258 .98
74L$10 .28 74LSl 36 .49 74LS259 2.95
74lS11 .39 74LS138 .85 74LS260 .65
74l$1 2 .33 74LS 139 .85 74LS26 1 2.49
74lS13 .47 74lS145 1.25 74l$266 .59
74LS1 4 .95 74lS148 1.49 74tS273 1.75
14LS15 .33 74lS151 .79 74LS2 75 4.40
74lS20 .26 74lS153 .79 74lS279 .59
741521 .33 74LS154 1.70 74l S283 .99
74lS22 .33 74l S155 1.19 74L$290 .99
74lS26 .33 74LS156 .99 74lS293 .99
74LS27 .33 74lS157 .85 74LS295 1.10
74lS28 .33 74LS158 .75 74lS296 1.19
74lS3O ,26 74lS160 1.05 74lS324 1.75
74lS32 .33 74lS161 1.15 74lS347 1.95
74lS33 .55 74lS162 1.05 74LS348 1.95
74lS37 .45 74LS163 1.05 74LS352 1.19
74lS38 .39 74LS164 1.19 74LS353 1.19
74LS40 .26 74LS165 .89 74LS363 1049
74154 2 .79 74LS166 2.48 74LS365 .69
741547 .79 74tS168 1.15 74LS366 .69
74LS48 .95 74LS100 1.15 74LS367 .00
74tS51 .26 74lS 170 1.99 74LS368 .69
74lS54 29 74LS173 .89 74LS373 1.89
74LS55 .29 74LS 174 .89 74lS374 1.89
74lS73 ,45 74lS 175 .89 74lS375 .69
74lS74 .42 74L$181 2.20 74L$377 1.95
74lS75 .59 74LS190 1.15 74LS385 1.95
74lS76 .45 74LS191 1.15 74LS366 .65
74LS78 .45 74lS192 .96 74L$390 1.95
74lS83A .79 74LS193 .96 74lS393 1.95
74LS85 1.19 74LS194 1.15 74LS395 1.70
74LSa6 .45 74LS195 .95 74LS399 2.35
74LS9Q ,57 74lS1 96 .89 74LS424 2.95
74lS92 .75 74LS197 ,89 74LS868 1.75
74lS93 .75 74l$221 1.15 74l$670 2.29

...-------------~ ~:t~ .: ~~: ~:: ~~~ ~ ::
74LS107 .45 74lS243 1.69 8 1L$97 1.69
74L$109 045 74LS244 1.49 8 1LS98 1.00
74LS112 .43 VOLUME PRICING

&m TOft~EE

.14

.19

.20

.27

.30

.24

.36

.43

.58

$6 .95
3.95
6.95
2.95
8.95
4.95
6.95
5.95

.49

.58

.67

.70

.61

.99
1.23
1.14
1.38
1.89

50-100

50-100

6804 7 $22 .95
88488 19.95
46505 22 .95
6520 6.95
6522 9 .95
6530-X 24.95
6532 17.95
655 1 19.95
Z8(}P IO 6.50
Z8QA·PIO 9 .50
zeo-crc 6.60
ZBOA-CTC 9.50
zeo..DMA 19 .95
ZBOA-DMA 27.95
zso-sio 24.95
Z8QA-SIO 29 .95

2706 (45OnS) $5.75
2708 (65OnS) 5.25
1702A 5.75
MM5203AQ 14.50
MM5204Q 995

.54

.63

.73

.77

.90
1.06
1.35
1.26
1.53
2.09

25-49

6571A
S1G2652
6253
2758 EPROM
1602
ZBOACPU
6522
6502 CPU

,16 .15
.20 .19
.22 ,21
.29 .26
.34 .32
.29 .27
.38 .37
.45 .44
.60 .59

1-24

1·24 25-49

$7.95
311,99
2/ 1.99 •
2/ 1.99

6.95
2.95

3/1 .99
3.95

3L WIREWRAP
SOCKETS (GOLD)

SUPER IC CLOSEOUT SPECIALS

8pinWW .55
10 pin WW (TIn) .65
14 pin WW .75
16 pin WW .80
18pinWW .95
20plnWW 1.15
22 pin WW 1.45
24 pin WW 1,35
28 pin WW 1.60
40pinWW 2,20

8 pin LP
14 pin LP
16 pin LP
18 pin LP
20 pin LP
22 pin LP
24 pin LP
28 pin LP
40 pin LP

EmaiiI
~ LOW PROFILE
~ SOCKETS (TIN]

14G5
1495
12 ; 5

"'..49 ..
49 ..
3000

8OEl8 40.~

14 9S 6800B Hl i5 68000 12&95

~c~l.l.fO:'C\ltGItIlIIItMiII Q"f'/ P
611612016$7.95 2147 $5.99 5290 $1.99
8264-64K 5.95 411 5.99 5298 1.49
4116-2 1.99 414 4.69 6506 4.50
4116-2 8/ 12.95 1101 .99 65 18 6.79
2101 3.99 1103 .99 6561 3 .79
2102 .79 402 7 4.69 6604 3 .99
21L02-2 1.49 4044 3.99 6605 7.99
21L02-4 1.29 4050 4.69 9 130 8.99
2111 3.49 4060 4.69 9 140 8 .99
2112 3.49 4096 3.99 934 156.99
2114 1.99 4115 1049 934256.99
2114L·2 3 ,25 4200 7.95
2114L·4 2.29 4402 1.99
2125 6,99 5280 4.60

E!miim

14411
74 LS688
74 LS377
74 LS241
8259
8561 RAM
LM733CN
LM323K

2513.()Ql t5VjUpper S9S0 DAC08 $99S
2513000StSV'jL.cwer 1095 DAC100 995
2S13·A0lll3iSV'jlowef 1.95 SOUfutlCloOllGenlflllor .50
MCM6til10ASCflStwftId129S MC.OH VCO 295
MCM661.0 ".tilth Syrnbol13 95 Ul566vee 1 95
MCM66750AlpNControI13.S XJU206 fllllttlOl'l r..r.lI!Of5 25
I71Hll 1~&MtlIIloppy 2H5 TR16028t5V,1r.') 395
17I10ua1F~ 2995 AY31013 t5V.12¥l us
1791-o1 Duat fiOllllY 3U5 AY5101"A/1812t5-1"V'j us
ml-02Dul11FiOllIlY ....95 AY51015A/1163t5V) 695
17'i3 00,DS f~ ..us J"'~02 HiS
17i7 0D.DSFlDrlPY s.-9S IM&ooIC3 395
16910.llllSfPII.ltor 1195 2350U5RT 995
21.3 Clock Gftllfltor 1195 16718Asll1lS 2.95
17oolbd81 NY 1350 MC 1Wl 1195
170110bd 8llWY 2200 4T02 H95
1703I t-tTS 1350 ",,"'019011 US
9400VOlt to FreqCorw 725 COM5016 1695
175031't0918CO 1395 INS&2S0 1595
l..OSlUblt 395 AY5·2376 137S
U08lUblt 595 AY5-3600 1375
DAC010UlA 595 .. "'S7..0M(: 195

$3.25 '
3.75
1.25 '
~: I-..;.;.-------- _ ...JL... ....; -!
6.60
4.95
395

I:'

SURGE
SUPPRESSOR
"Surgeonlcs"
Power Sentry

15 Amps 250 Volts
transient suppression

t;: Prlce *3915

,..

INTEL CODEC IC
PIN 2910A
For Digital

Voice

*985
'L

For Filter PIN 2912A

INTEL ,4K8~JIC

~
Super Fast!

Super
Low Power!

Part No. 2147 $1.95 ea.

CONNECTORS

~

STEPPER MOTOR

64K CMOS

_~~r~~
Uses

Low Power

$29nDOts:;II Assm and Tested

AMD MODEM IC
, PIN AM 791 0

1200Baud
5 Volts

Special ACP Pric e*9900

UV"EPROM"

~
ERASER

Model
DE-4

, $89.95
Holds 4 EPROM's

at a time.
Model $o52T $3 25 .00

Astec RF Modulator
(" .

.4-{:::.~ . for
~ ,. ~ COLOR

1 'ri &
<--; - .J! B/W

PIN 1062 Chaooel 3 or 4 $6.95

16K Memory
Expansion Kits1--------1

for ApplelTRS-80
8 pes 4116 16K

:'::"~""te< $12,95
CALL FOR VOLUME PRICING

32K STATIC RAM
2Dr4 MHz
Explndl II

UIU
2114L'I

16K 4 MHz Kit $159.95

~~: ~~~ ~~T $129.95~
• 32K 4 MHz A&T • 339 .00

BARE BOARD 39.95
Bare Bd w/ all parts less memo 99.95

PARALLEL ALPHA NUMERIC
PRINTER

19 Column Printer print s 16 numerical co lumns plus 3
co lumns whlc h have math, alpha and other notat ions.
Each wheel has 12 positions with position 12 blank.

Position 11 o n numerical columns have decimal po int or., Util izes 2. 75"
wide adding machi ne tape and a dual co lor Ink ribbon Input data parallel
wtth four bit BCDcomparatorclrcui t( schemat lc provided), Print rate, 3 lines
per second. Operati ng voltage 22·28 VDC wi th typ ica l cyc le time of
340ms.Size 611"W x 3 Vo'H x fnO" Dp. N ew . $8,95 ea. 31$25

16K Apple™ Ramcard
LIST 195

ACP

$5995

• Full 1 year warranty
• Top quality - gold fingers

• Expand Appl e II 48K to 64K
• Compatible with Z-80 sottc ard"

NOW AVAILABLE
Apple lie 64K Add-in Memory $14995with 80 Columns

REPEAT OF SEU-OUT
58Key Un ncod dKeyboard

'_ *1905,1.
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Z-80
2101 256.4 (450nl) 1.95 2.5 Mhz 8035 5.95 68000 59.95 74LSOO .24 74LS173 .69
5101 256 .4 (450nl) (cmos] 3.95 Z80-CPU 3.95 8039 6.95 6800 3.95 74LSOl .25 74LS174 .55
2102-1 1024 .1 (450n l) .89 Z80-CTC 4.49 INS-8060 17.95 6802 7.95 74LS02 .25 74LS175 .55
2102L-4 1024. 1 (450nl) (LP) .99 Z80·DART 10.95 INS-8073 24.95 6808 13.90 74LS03 .25 74LS181 2.15
2102L-2 1024.1 (250nl) (LP) 1.49 Z80-DMA 14.95 8080 3.95 6809E 19.95 74LS04 .24 74LS189 8.95
2111 256.4 (450no) 2.49 Z80-P10 4.49 8085 5.95 6809 11.95 74LS05 .25 74LS190 .89
2112 256.4 (450no) 2.99 Z80-SIO/O 16.95 8085A-2 11.95 6810 2.95 74LS08 .28 74LS191 .89
2114 1024 x 4 (450nl) 8/9 .95 Z80-S10/l 16.95 8086 29.95 6820 4.35 74LS09 .29 74LS192 .79
2114L-4 1024.4 (450nl) (LP) 8/12 .95 Z80-S10/2 16.95 8087 CALL 6821 3.25 74LS10 .25 74LS193 .79
2114L-3 1024 x 4 (300no) (LP) 8/13 .45 Z80-S10/9 16 .95 8088 39.95 6828 14.95 74LSll .35 74LS194 .69
2114L-2 1024.4 (200no) (LP) 8/13 .95 4.0 Mhz 8089 89.95 6840 12.95 74LS12 .35 74LS195 .69
2147 4096.1 (55no) 4.95 8155 6.95 6843 34.95 74LS13 .45 74LS196 .79
TMS40 44-4 4096.1 (450nl) 3.49

Z80A-CPU 4.95 8155-2 7.95 6844 25.95 74LS14 .59 74LS197 .79
TMS4044-3 4096 x 1 (300nl) 3.99

Z80A-CTC 4.95 8156 6.95 6845 14.95 74LS15 .35 74LS221 .89
TMS4044-2 4096 • 1 (200no) 4.49

Z80A-DART 11.95 8185 29.95 6847 11.95 74LS20 .25 74LS240 .95
MK4118 1024.8 (250no) 9.95

Z80A-DMA 16.95 8185-2 39.95 6850 3.25 74LS21 .29 74LS241 .99
TMM2016-200 2048 x 8 (200nl) 4.15

Z80A-P10 4.95 8741 39.95 6852 5.75 74LS22 .25 74LS242 .99
TMM2016-150 2048 .8 (150no) 4.95

Z80A-SIO/O 16 .95 8748 24.95 6860 9.95 74LS26 .29 74LS243 .99
TMM2016-100 2048.8 (100~1) 6.15

Z80A-S10/l 16 .95 8755 24.95 6862 11.95 74LS27 .29 74LS244 .99
HM6116-4 2048 • 8 (200nl) (cmos) 4.75

Z80A-S10/2 16 .95 6875 6.95 74LS28 .35 74LS245 1.49
HM6116-3 2048 • 8 (150no) (emoo) 4.95 Z80A-S10/9 16 .95 6880 2.25 74LS30 .25 74LS247 .75
HM6116-2 2048 • 8 (120no) (cmos) 8.95 6.0 Mhz 8200 6883 22.95 74LS32 .29 74LS248 .99
HM6116LP-4 2048.8 (200nl) (emol)(LP) 5.95 Z80B-CPU 11.95 68047 24.95 74LS33 .55 74LS249 .99
HM6116LP-3 2048 • 8 (150nl) (emoo)(LP) 6.95 Z80B-CTC 13.95 8202 24.95 68488 19.95 74LS37 .35 74LS251 .59
HM6116LP-2 2048.8 (120nl) (emol)(LP) 10.95 Z80B-P10 13.95 8203 39.95 6800 ~ lMHZ 74LS38 .35 74LS253 .59
Z-6132 4096.8 (300nl) (altai) 34.95 Z80B-DART 19.95 8205 3.50 68BOO 10.95 74LS40 .25 74LS257 .59

8212 1.80 68B02 22.25 7~LS42 .49 74LS258 .59LP :- Low Power Qstat e Quasi·Static ZILOG 8214 3.85 74LS47 .75 74LS259 2.7568B09E 29.95
Z6132 34 .95 8216 1.75 68B09 29.95 74LS48 .75 74LS260 .59
Z8671 39.95 8224 2.25 68Bl0 6.95 74LS49 .75 74LS266 .55

DYNAMIC RAMS 8226 1.80 68B21 6.95 74LS51 .25 74LS273 1.49
8228 3.49 68B45 19.95 74 LS54 .29 74LS275 3.35

TMS4027 4096 • 1 (250n o) CRYSTALS 8231 call 68B50 5.95 74LS55 .29 74LS279 .491.99 8237 19.95UPD411 4096 .1 (300n l) 3.00 32.768 khz 1.95 68BOO =2 MHZ 74LS63 1.25 74LS280 1.98
MM5280 4096 x 1 (300nl) 1.0 mhz 4.95 8237-5 21.95 74LS73 .39 74LS283 .693.00
MK4108 8192 .1 (200n o) 1.8432 4.95 8238 4.49 74LS74 .35 74LS290 .891.95
MM5298 8192.1 (250n l) 2.0 3.95 8243 4.45 74LS75 .39 74LS293 .891.85 8250 10.95 65004116-300 16384.1 (300n o) 8/11 .75 2.097152 3.95 74LS76 .39 74LS295 .99
4116-250 16384.1 2.4576 3.95

8251 4.49 1 MHZ 74LS78 .49 74LS298 .89(250nl) 8/11 .95
4116-200 16384.1 (200no) 3.2768 3.95

8253 6.95 6502 4.95 74LS83 .60 74LS299 1.758/12 .95 8253-5 7.954116-150 16384.1 (150nl) 8/14 .95 3.579535 3.95 6504 6.95 74LS85 .69 74LS323 3.50
4116-120 16384 ".1 (120n l) 4.0 3.95

8255 4.49 6505 8.95 74LS86 .39 74LS324 1.758/29.95
2118 16384.1 (150n l) (5Y) 5.0 3.95

8255-5 5.25 6507 9.95 74LS90 .55 74LS352 1.294.95
4164-200 65536 • 1 (200n l) (5Y) 5.0688 3.95

8257 7.95 6520 4.35 74LS91 .89 74LS353 1.295.95
4164-150 65536 x 1 (150nl) (5Y) 5.185 3.95

8257-5 8.95 6522 7.95 74LS92 .55 74LS363 1.356.95
5.7143 3.95

8259 6.90 6532 9.95 74LS93 .55 74LS364 1.95
5V =li ngle 5 vett l upply 6.0 3.95

8259-5 7.50 6545 22.50 74LS95 .75 74LS365 .49
6.144 3.95

8271 39.95 6551 11.85 74LS96 .89 74LS366 .49
6.5536 3.95

8272 39.95 2 MHZ 74LS107 .39 74LS367 .45

EPROMS 8.0 3.95
8275 29.95 6502A 6.95 74LS109 .39 74LS368 .45

10.0 3.95
8279 8.95 6522A 9.95 74LSl12 .39 74LS373 .99

10.738635 3.95
8279-5 10.00 6532A 11.95 74LSl13 .39 74LS374 .991702 256 .8 (luI) 8282 6.50 6545A 27.95 74LS114 .39 74LS377 1.392708 1024 • 8 (450nl) 14.31818 3.95 8283 6.50 6551A 11.95 74LS122 .45 74LS378 1.182758 1024 • 8 (450n l) (5Y) 15.0 3.95 6284 5.50

16.0 3.95 3 MHZ 74LS123 .79 74LS379 1.352716 2048.8 (450nl) (5Y) 8286 6.50
17.430 3.95 6502B 14.95 74LS124 2.90 74LS385 1.902716-1 2048 • 8 (350nl) (5Y) 8287 6.50
18.0 3.95 74LS125 .49 74LS388 .45TMS2516 2048 x 8 (450nl) (5Y) 8288 25.00 74LS128 .49 74LS390 1.19TMS2716 2048 • 8 (450nl) 18.432 3.95 8289 49.95 UARTSTMS2532 4096 • 8 (450nl) (5Y) 20.0 3.95 74LS132 .59 74LS393 1.19

2732 4096 x 8 (450nl) (5Y) 22.1184 3.95 AY3-1014 6.95 74LS133 .59 74LS395 1.19
32.0 3.95 AY5-1013 3.95 74LS138 .39 74LS399 1.492732-250 4096 • 8 (250nl) (5Y) DISC AY3·1015 8.95 74LS137 .99 74LS424 2.952732-200 4096 x 8 (200 no) (5Y) CONTROLLERS PT1472 9.95 74LS138 .55 74LS447 .372764 8192.8 (450nl) (5Y)

CRT 1771 16.95 TR1602 3.95 74LS139 .55 74LS490 1.952764-250 8192.8 (250nl) (5Y) 1791 24.95 2350 9.95 74LS145 1.20 74LS624 3.992764-200 8192 x 8 (200nl) (5Y) CONTROLLERS 1793 26.95 2651 8.95 74LS147 2.49 74LS840 2.20TMS2564 8192 x 8 (450nl) (5Y) 6845 14.95 1795 49.95 TMS601 1 5.95 74LS148 1.35 74LS645 2.20MC68764 8192 x 8 (450 nl) (5Y)(24 pin) 88B45 19.95 1797 49 .95 IM6402 7.95 74LS151 .55 74LS688 1.69
5Y Single 5 Volt Supply HD46505SP 15.95 2791 54.95 IM6403 8.95 74LS 153 .55 74LS889 1.896847 11.95 2793 54.95 INS8250 10.95 74LS154 1.90 74LS670 1.49MC1372 6.95 2795 59.95 GENERATORS 74LS155 .69 74LS874 9.65

EPROM
68047 24.95 2797 59.95 74LS158 .89 74LS682 3.20ERASERS 8275 29.95 6843 34.95 BIT-RATE 74LS157 .65 74LS883 3.207220 99.95 8272 39.95

MC14411 11.95 74LS158 .59 74LS684 3.20CRT5027 39.95 UPD765 39.95
BR1941 11.95 74LS180 .89 74LS685 3.20Timer CRTS037 49.95 4702 12.95

1691 17.95 74LS161 .65 74LS688 2.40TMS9918A 39.95 2143 18.95
COM5016 16.95 74LS162 .69 74LS689 3.20DP8350 49.95 COM8116 10.95 74LS163 .65 74LS783 24.95MM5307 10.95 74LS184 .69 81LS95 1.49

CONNECTORS FUNCTION 74LS165 .95 81 LS96 1.49
RS232 MALE 2.50 MC4024 3.95 74LS166 1.95 81LS97 1.49
RS232 FEMALE 3.25 LM566 1.49 74LS168 1.75 81LS98 1.49
RS232 HOOD 1.25 XR2206 3.75 74.1.5169 1.75 25LS2521 2.80
S-100ST 3.95 8038 3.95 74LS170 1.49 25LS2569 4.25
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7400 .19 74 132 .45 LM301 .34 LM340(see 7800) LM566 1.49 LM1800 2.37 CA 3023 2.75 CA 3082 1.65 4000 .29 4527 1.95
7401 .19 74136 .50 LM30iH .79 LM348 .99 LM567 .89 LM1812 8.25 CA 3039 1.29 CA 3083 1.55 4001 .25 4528 1.19
7402 .19 74141 .65 LM307 .45 LM350K 4.95 NE570 3.95 LM1830 3.50 CA 3046 1.25 CA 3086 .80 4002 .25 4531 .95
7403 .19 74142 2.95 LM308 .69 LM350T 4.60 NE571 2.95 LM1871 5.49 CA 3059 2.90 CA 3089 2.99 4006 .89 4532 1.95
7404 .19 74143 2.95 LM308H 1.15 LM358 .69 NE592 2.75 LM1872 5.49 CA 3060 2.90 CA 3096 3.49 4007 .29 4538 1.95
7405 .25 74145 .60 LM309H 1.95 LM359 1.79 LM709 .59 LM1877 3.25 CA 3065 1.75 CA 3130 1.30 4008 .95 4539 1.95 .
7406 .29 74147 1.75 LM309K 1.25 LM376 3.75 LM710 .75 LM1889 1.95 CA 3080 1.10 CA 3140 1.15 4009 .39 4541 2.64
7407 .29 74148 1.20 LM310 1.75 LM377 1.95 LM711 .79 LM1896 1.75 CA 3081 1.65 CA 3146 1.85 4010 .45 4543 1.19
7408 .24 74150 1.35 LM311 .64 LM378 2.50 LM723 .49 ULN2003 2.49 CA 3160 1.19 4011 .25 4553 5.79
7409 .19 74151 .55 LM311H .89 LM379 4.50 LM723H .55 LM2877 2.05 4012 .25 4555 .95
7410 .19 74152 .65 LM312H 1.75 LM380 .89 LM733 .98 LM2878 2.25 TI 4013 .38 4556 .95
7411 .25 H153 .55 LM317K 3.95 LM380N-8 1.10 LM741 .35 LM2900 .85 4014 .79 4581 1.95
7412 .30 74154 1.25 LM317T 1.19 LM381 1.60 LM741N-14 .35 LM2901 1.00 TL494 4.20 75365 1.95 4015 .39 4582 1.95
7413 .35 74155 .75 LM318 1.49 LM382 1.60 LM741H .40 LM3900 .59 TL496 1.65 75450 .59 4016 .39 4584 .75
7414 .49 74156 .65 LM318H 1.59 LM383 1.95 LM747 .69 LM3905 1.25 TL497 3.25 75451 .39 4017 .69 4585 .75
7416 .25 74157 .55 LM319H 1.90 ' LM384 1.95 LM748 .59 LM3909 .98 75107 1.49 75452 .39 4018 .79 4702 12.95
7417 .25 74159 1.65 LM319 1.25 LM386 .89 LM1014 1.19 LM3911 2.25 75110 1.95 75453 .39 4019 .39 74COO .35
7420 .19 74160 .85 LM320(see 7900) LM387 1.40 LM1303 1.95 LM3914 3.95 75150 1.95 75454 .39 4020 .75 74C02 .35
7421 .35 74161 .69 LM322 1.65 LM389 1.35 LM1310 1.49 LM3915 3.95 75154 1.95 75491 .79 4021 .79 74C04 .35
7422 .35 74162 .85 LM323K 4.95 LM390 1.95 MC1330 1.69 LM3916 3.95 75188 1.25 75492 .79 4022 .79 74C08 .35
7423 .29 74163 .69 LM324 .59 LM392 .69 MC1349 1.89 MC4024 3.95 75189 1.25 75493 .89 4023 .29 74C10 .35
7425 .29 74164 .85 LM329 .65 LM394H 4.60 MC1350 1.19 MC4044 4.50 75494 .89 4024 .65 74C14 .59
7426 .29 74165 .85 LM331 3.95 LM399H 5.00 MC1358 1.69 RC4136 1.25 4025 .29 74C20 .35
7427 .29 74166 1.00 LM334 1.19 NE531 2.95 MC1372 6.95 RC4151 3.95 81 FET 4026 f .65 74C30 .35
7428 .45 74167 2.95 LM335 1.40 NE555 .34 LM1414 1.59 LM4250 1.75 4027 .45 74C32 .39
7430 .19 74170 1.65 LM336 1.75 NE556 .65 LM1458 .59 LM4500 3.25 TL071 .79 TL084 2.19 4028 .69 74C42 1.29
7432 .29 74172 5.95 LM337K 3.95 NE558 1.50 LM1488 .69 RC4558 .69 TL072 1.19 LF347 2.19 4029 .79 74C48 1.99
7433 .45 74173 .75 LM337T 1.95 NE561 24.95 LM1489 .69 LM13080 1.29 TL074 2.19 LF351 .60 4030 .39 74C73 .65
7437 .29 74174 .89 LM338K. 6.95 NE564 2.95 LM1496 .85 LM13600 1.49 TL081 .79 LF353 1.00 4034 1.95 74C74 .65 .
7438 .29 74175 .89 LM339 .99 LM565 .99 LM1558H 3.10 LM13700 1.49 TL082 1.19 LF355 1.10 4035 .85 74C76 .80
7440 .19 74176 .89 TL083 1.19 LF356 1.10 4040 .75 74C83 1.95
7442 .49 74177 .75 H =TO-5 CAN T =TO-220 K =TO-3 LF357 1.40 4041 .75 74C85 1.95
7443 .65 74178 1.15 4042 .69 74C86 .39
7444 .69 74179 1.75 4043 .85 74C89 4.50
7445 .69 74180 .75 74800 IC SOCKETS VOLTAGE 4044 .79 74C90 1.19
7446 .69 74181 2.25 4046 .85 74C93 1.75
7447 .69 74182 .75 74500 .32 745163 1.95 1-99 100 REGULATORS 4047 .95 74C95 .99
7448 .69 74184 2.00 74502 .35 745168 3.95 8 pin 5T .13 .11

4049 .35 74C107 .89
7450 .19 74185 2.00 74503 .35 . 745169 3.95 14 pin 5T .15 .12 7805T .75 7905T .85 4050 .35 74C150 '5.75
7451 .23 74190 1.15 74504 .35 745174 .95 16 pin 5T .17 .08 7808T .75 7908T .85 4051 .79 74C151 2.25
7453 .23 74191 1.15 74505 .35 745175 .95 18 pin 5T .20 .18 7812T .75 7912T .85 4053 .79 74C154 3.25
7454 .23 74192 :79 74508 .35 745181 3.95 20 pin 5T .29 .27 7815T .75 7915T .85 4060 .89 74C157 1.75
7460 .23 74193 .79 74509 .40 745182 2.95 22 pin 5T .30 .27 7824T .75 7924T .85 4066 .39 74C160 1.19
7470 .35 74194 .85 74510 .35 745188 1.95 24 pin 5T .30 .27

4068 .39 74C161 1.1928 pin 5T .40 .32 7805K 1.39 7905K 1.49
7472 .29 74195 .85 74511 .35 745189 6.95 40 pin 5T .49 .39 7812K 1.39 7912K 1.49 4069 .29 74C162 1.19
7473 .34 74196 .79 74515 .35 745194 1.49 64 pin 5T 4.25 c811 7815K 1.39 7915K 1.49 4070 .35 74C163 1.19
7474 .33 74197 .75 74520 .35 745195 1.49 5T =50LOERTAIL 7824K 1.39 7924K 1.49 4071 .29 74C164 1.39
7475 .45 74198 1.35 74522 .35 745196 1.49 4072 .29 74C165 2.00
7478 .35 74199 1.35 74530 .35 745197 1.49 8 pin WW .59 .49 78L05 .69 79L05 .79 4073 .29 74C173 .79
7480 .59 74221 1.35 74532 .40 745201 6.95 14 pin WW .89 .52 78L12 .69 79L12 .79 4075 .29 74C174 1.19
7481 1.10 74248 1.35 74537 .88 745225 7.95 16 pin WW .49 .49 78L15 .69 79L15 .79 4076 .79 74C175 1.19
7482 .95 74247 1.25 74538 .85 745240 2.20 18 pin WW .99 .90

4078 .29 74C192 1.4920 pin WW 1.09 .98 78H05K 9.95 LM323K 4.95
7483 .50 74248 1.85 74540 .35 745241 2.20 22 pin WW 1.39 1.28 78H12K 9.95 UA78540 1.95 4081 .29 74C193 1.49
7485 .59 74249 1.95 74851 .35 745244 2.20 24 pin WW 1.49 1.35 T =TO-220 K =TO-3 4082 .29 74C195 1.39
7488 .35 74251 .75 74584 .40 745251 .95 28 pin WW 1.69 1.49 L =TO-92 4085 .95 74C200 5.75
7489 2.15 74259 2.25 74565 .40 745253 .95 4086 .95 74C221 1.75
7490 .35 74285 1.35 74574 .50 745257 .95 40 pin WW 1.99 1.80

4093 .49 74C373 2.45
7491 .40 74273 1.95 74585 1.99 745258 .95 WW =WIREWRAP

4098 2.49 74C374 2.45
7492 .50 74278 1.25 74586 .50 745260 .79 16 pin ZIF 6.75 c811 INTERFACE 4099 1.95 74C901 .39
7493 .35 74279 .75 745112 .50 745274 19.95 24 pin ZIF 9.95 c811 8T26 1.59 14409 12.95 74C902 .85
7494 .65 74283 2.00 745113 .50 745275 19.95 28 pin ZIF 10.95 c811 8T28 1.89 14410 12.95 74C903 .85
7495 .55 74284 3.75 745114 .55 745280 1.95 ZIF =TEXTOOL

4 POSI TION .85 8T95 .89 14411 11.95 74C905 10.95
7496 .70 74285 3.75 745124 2.75 745287 1.90 (Zero Insertion Forc e) 8T96 .89 14412 12.95 74C906 .95
7497 2.75 74290 .95 745132 1.24 745288 1.90 5 POSITION .90 8T97 .89 14419 7.95 74C907 1.00
74100 1.75 74293 .75 745133 .45 745289- 6.89 LED LAMPS 8T98 .89 14433 4.18 74C908 2.00
74107 .30 74298 .85 745134 .50 745301 6.95 8 P051TION .90 OM8131 2.95 4502 .95 74C909 2.75
74109 .45 74351 2.25 745135 .89 745373 2.45 1-99 100-up OP8304 2.29 4503 .65 74C910 9.95
74110 .45 74365 .65 745138 .85 745374 2.45 Red .10 .09 7 P051TION .95 058835 1.99 4508 1.95 74C911 8.95
74111 .55 74388 .65 745139 .85 745381 7.95 Gr• • n .18 .15 058836 .99 4510 .85 74C912 8.95
74116 1.55 74367 .65 745140 .55 745387 1.95 Yellow .18 .15 8 P051TION .95

MISC. 4511 .85 74C914 1.95
74120 1.20 74368 .65 745151 .95 745412 2.98

ULN2003 2.49 4512 .85 74C915 1.19
74121 .29 74376 2.20 745153 .95 745471 4.95 LED DISPLAYS 3242 7.95 4514 1.25 74C918 2.75
74122 .45 74390 1.75 745157 .95 745472 4.95 4515 1.79 74C920 17.95
74123 .49 74393 1.35 745158 .95 745474 4.95 HP 5082·7760 .6" CC 1.29 3341 4.95 4516 1.55 74C921 15.95
74125 .45 74425 3.15 745161 1.95 745482 15.25 MAN 72 .3" CA .99

MC3470 4.95 451e .89 740922 4.49MC3480 9.0074126 .45 74426 .85 745162 1.95 748570 2.95 MAN 74 .3" CC .99 11C90 13.95 4519 .39 74C923 4.95
74128 .55 74490 2.55 745571 2.95 FNO-357 (359) .375" CC 1.25 95H90 7.95 4520 .79 74C925 5.95

FNO-500 (503) .5" CC 1.49 2513-001 UP 9.95 4522 1.25 74C926 7.95
FNO-507 (510) .5" CA 1.49 2513-002 LOW 9.95 4526 1.25 74C928 7.95

CLOCK 74C929 19.95

CIRCUITS
DATA ACQUISITIONMM5314 4.95 SOUND CHIPS

MM5369 3.95 AOC0800 15.55 OAC0808 76477 3.95
MM5375 4.95 AOC0804 3.49 OAC1020 76489 8.95
MM58167 8.95 AOC0809 4.49 OAC1022 AY3-8910 12.95
MM58174 11.95 AOC0817 9.95 MC1408L6 AY3-8912 12.95
M5M5832 6.95 OAC0800 4.95 MC1408L8 MC3340 1.49
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ORDERING INSTRUCTIONS: Insert the num ber of con tacts in the position marked "xx" of the "order by" part number listed. Example: A 10 pin right angle solde r style
header wou ld be IDH10SR.

DESCRI PTION SOLDER HEADER RIGHT ANGLE WW HEADER RIGHT AN GLE RIBBON RIBBON RIBBON
SOLDER HEADE R WWHEADER HEADER SOCK ET HEADER EDGE CARD

ORDER BY IDHxxS IDHxxSR IDHxx W IDHxxWR IDSxx IDMxx IDExx

CON TACTS 10 .82 .85 1.86 2.05 1.15 - - 2.25
20 1.29 1.35 2.98 3,28 1.66 5.50 2.36
26 1.68 1.76 3.84 4.22 2.43 6.25 2.65
34 2.20 2.31 4.50 4.45 3.15 7.00 3.25
40 2.58 2.72 5.28 4.80 3.73 7.50 3.80
50 3.24 3.39 6.63 7.30 4.65 8.50 4.74

SOLDER RIGHTANGLE RIBBON CA BLE . HOODS
DESCRIPTI ON SOLDER

MALE FEMALE MALE FEMALE MALE FEMALE BLACK GREY
ORDER BY DBxxP DBxxS DBxxPR DBxxSR IDBxxP IDBxxS HOOD·B HOOD

CONTACTS 9 2.08 2.66 1.65 2.18 3.37 3.69 . --- 1.60
15 2.69 3.63 ,2.20 3.03 4.70 5.13 -- 1.60
25 2.50 3.25 3.00 4.42 6.23 6.84 1.25 1.25
37 4,60 7.11 4.83 6.19 9.22 10.08 --- 2.95
50 6.06 9.24 - - - - --- -- -- 3.50

.25

.25
25/1 .00
1011.00

.45

.55

179.95
199.95

5.1 volt zener
12.0 voll zener
(1N914) switching
400PIV rectifier
200PIV 1.5amp br idge
400PIV 1.5amp bridge

POWER SUPPLY
MODEL 2 53995

MOU NTED ON PC BOAR D
MANUFACTURED BYCONVER

+5 VO LT 4 AM P
±12 VOLT 1 AMP

DISK DRIVES
TA NDON

TM100-1 5',:' (FOR IBM) SSiDD 229.00
TM 100-2 5·..· (FOR IBM) DSiDD 295.00

SHU GART
SA 400L 5· ..· (40 TRACK) 55/00199.95
SA 400 5' ,,' (35 TRACK) 55/00 189.95

SIEMENS
FD100-8 8" SSiDD

(801 REPLACEMENT) 259.00
PERTEC

FD-200 5' ,,' SSiDD

FD-250 5',,,' DSiDD

MPI
MP-52 5'1'" (FOR IBM) 05/00

RIBBON CABLE

CONTACTS
SING LE COLO R COLOR CO DED

r 10' l ' 10'

10 .50 4.40 .83 7.30
20 .65 5.io 1.25 11.00
26 .75 6.60 1.32 11.60
34 .98 8.60 1.65 14.50
40 1.32 11.60 1.92 16.80
50 1.38 12.10 2.50 22.00

2N3772
2N3903
2N3904
2N3906
2N4122
2N4123
2N4249
2N4304
2N4401
2N4402
2N4403
2N4857
PN4916
2N5086
PN5129
PN5139
2N5209
2N6028
2N6043
2N6045
MPS·A0 5
MPS·A0 6
MPS·A55
TIP29
T1P31
T1P32

HEAT SINKS
TO-3 style
TO- 220 style

MICROCOMPUTER
HARDWARE HANDBOOK
FROM ELCOMP - $14.95
Over 800 pages of man ufacturers
data sheets on most commonly
used IC·s .

Inc ludes:
* TT L - 74/7 4LS and 74F
* CMOS
* Voltage RegUlato rs
* Memo ry - RAM . ROM . EPROM
* C PU's - 6800. 6500, Z80, 8080,

8085, 8086/8
* MPU suppo rt & interface ­

6800. 6500. Z80. 8200, etc ,

2N918 .50
MPS918 .25
2N2102 .50
2N2218 .50
2N2218A .50
2N2219 .50
2N2219A .50
2N2222 .25
PN2222 .10
MPS236 9 .25
2N2484 .25
2N2905 .50
2N2907 .25
PN2907 .125
2N3055 .79
3055T .69
2N3393 ,30
2N3414 ,25
2N3563 ,40
2N3565 .40
PN3565 .25
MPS3638 .25
MPS3640 .25
PN3643 ,25
PN3644 .25
MPS3704 .15
MPS3706 .15

IDC CONNECTORS

SWITCHES
SPOT
mln l· to ggle

DPDT
mlnl· tog gle

SPOT
pu sh-button

CONNECTORS
RS232 MALE 2.50
RS232 FEMALE 3.25
RS232 FEMALE
RIGHT ANGLE 5.25

RS232 HOOD 1.25
S-100 ST 3.95
S·100 WW 4,95
44 pin ST _ 2.95
44 pin WW 4.95
72 pin ST 6.95
72 pin WW 7.95

RESISTORS
'I. WATT 5% CARBON FILM ALL

STANDARD VALUES
FROM 1 OHM TO 10 MEG OHM
50 PCS. SAME VALUE .025

100 PCS. SAME VALUE .02
1000 PCS. SAME VALUE .015

For order instructions see " IDC Connectors" below.

·BYPASS CAPS
.01 UF DISC 100/6.00
.1 UF DISC 100/8.00
.1 UF MONOLITHIC 100/15.00

CABINETS FOR 5114"
DISK DRIVES

CABINET #1 529.95
* DIMENSIONS 8~. x 5''lI. x 3''lI. ''
* COLOR MATC HES APPLE
* FITS ST AND ARD 5v." DRIVES, INCL.

SHUGART
* INCLUDES MOUNTING

HARDWARE AND FEET

CABINET #2 579.00
* COM PL ETE WIT H POWER SUPPLY,

SWITCH, LINE CO RD, FUSE &
STANDARD POWER CON NECTOR

* DIMENSIONS: 11'h x 5'1', X 3' 'lIo''
* +5V@ 1 AMP, +12V @ 1.5 AMP
* FITS STANDARD 5'.'<" DRIVES
* PLEASE SPECIFY GRAY OR TAN
NOTE : Pleal e Include l uffl clent amount tor
shipping on above Items.
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MONITORS
GREEN PHOSPHOR

NEC JB1201M $16900

ZENITH ZVM-121 $11900

COLOR

AMDEK COLOR 1

OKIDATA PRINTERS
* 120 cps, 9x9 Dot Matrix
* 50% faster than EPSON
* Parallel and Serial interfaces

are standard

ML-82A . . . . . . . . .. $47950

ML-83A . . . . . . . . .. $69995

ML-84 PARALLEL ••• $105900

CALL FOR PRICES ON 82A TRACTOR OPTION
AND 82A, 83A GRAPHICS OPTION. CABLES
AND INTERFACE CARDS AVAILABLE

FD-35 DISK DRIVE
By MA Systems .

* Direct Replacement for
Apple Disk II

* Compatible with Apple
Controller or other Apple
com pati ble controllers

* Specially designed electronics
with low power consumption

* DOS 3.3 and 3.2 compatible
* Owner's Manual and Warranty

Card included
* 90-day Warranty

"nR::~lOR' $22995
OffER

CONTROLLER CARD 589.95

APPLE II KEYBOARD $99.95
From the Keyboard Co.

* Brand New Rev . 7 keyboard ­
NOT an imitation

* Special Purchase - Supply
very limited

* Includes Encoder Board and
Cable

APPLE COMPATIBLE'
POWER SUPPLY $99.95

* Compact Switching Design
* All Outputs regulated
* Short Circuit and Overload

Protection
* Complete with Apple-type

plug-in power cord
* Apple Compatible - Yet higher

output allows more disk drives
and cards without overheating

* +5V @ 5A, +12V @ 3A,
-5V @ .5A, -12V @ .5A

* Shielded enclosure: 10%" x 3%"
x 27" 6"

VIEWMAX 80
A Full Function 80 column card

for Apple 11*

2 YEAR WARRANTY

nEW IMPROVED
JDR COOLING FAN

FOR YOUR APPLE II
* Easy modification - no

modification of Apple required
* Eliminates overheating

problems
* Switch on front controls fan,

Apple, and extra outlet
* Rotron whisper fan is the

quietest, most reliable on the
market

now WITH SURGE
SUPPRESSion

$89.95
WITHOUT SURGE SUPPRESSION '59.95

INTERFACE CARDS
By Perisoft

PRINTERLINK 579.00
* Centronics Standard Parallel

Interface for Apple II
* Simple to use - Yet supports

custom driver applications
from ROM or Disk

* Includes card, cable and user's
manual

* 1 Year Warranty
MESSENGER 5119.00

* Serial I/O for Apple II
* Connects virtually any RS-232

serial device
* 6 switch selectab1e drivers:

- 4 pr inter drivers
- Terminal Driver - 40 or 80

driver
* Includes card, cable and user's

manual
* 1 Year Warranty

JDR 16K RAMCARD
For Apple 11*

* Expand your 48K Apple to 64K
* Fully compatible with Apple

Language System - Use in
place of Apple Language card

* Provides extra memory for
Visicalc'

* Run PASCAL, FORTRAN,
Integer Basic with appropriate
software

* Highest quality card featu res :
gold edge connector, sockets
for all IC's

NOW WITH 2 YEAR WARRANTY

ASSEMBLED & TESTED $4495
WITH WARRANTy .

KIT - INCLUDES ALL $4095
PARTS & INSTRUCTIONS ...

BARE PC CARD $1495
WITH INSTRUCTIONS .

ATHANA ss so SOFT ••• 24.95
MEMOREX ss so SOFT 26.95
VERBATIM ss DO SOFT 29.95
VERBATIM 10 SECT , HARD 29.95

NASHUA
TOP QUALITY - LOW PRICE!

Single Sided, Single Den sity
Soft Sectored with Hub Ring

$19.95 BOX OF 10
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Signalman M.ril l Modem-'.
Direct connect modemlR& 232C; Built In
interface cable andconnector; Light,com'
poet ,Bell 103 compatible DataNolceswitch

BMc-12A.
12" Green }>hosphorMonitor $99

MIC~ONTROLLERBOARD
(KIl/S99. SO)

HIl. So_ ..un.....un... ..un l
PROGRAMMABLE MESSAGES
IN SPACE,with SPACE WRITER

Kit $39.SO

LM13 1:1 1 (PR I I1E, HOllSE .01 • • • • • • • • • • • 3 / . 1
Ul N '20 0 1 l UNTES TED) •• • • • • • • •• • • • 10 / 1 1
RS 2 3:" Crn.lECTURl DB- Z!i P-A I23) • • •• • • • 1 3
l OOK TR I l'POT • •• • • • • • • • • • • • • • • • •• • 4 / 11
lot TRI I'1POT • • • • •• • •• • • • • • • • • •• • • • 4 / . 1
SH7 44 7 • • •• • • • •• • • • • • • •• • • • • • • • • • • 2 / 1 1
S N1 4 'JZ • •• • • •• • • • • • • • • • • ••• • •••• • • 3 /11
SW93 8 2~P ( DTL) • • • • • • • • • •• • •••• • • • :5/ ' 1
!IFQ 8:5 UHF HI GH GAIN Af1PS • ••••••• 2 / 1 3
WI NEGARD J(U4~0 UF ANT. 4BAY BONTI EI2:5
CONNECTOR FOR RIBBON CABLE 3 4 P I N•• ' 2
8243 16 LI!"£ 110 EXTE NDER CHi P • • • • • 1:5
780~ . 70 12, 7 90:5. 71:1 t 2 I1tx /t1A TCH. . . .. 4 / 1~
M / FI1 RADI O I C llINTEST ED) W/ S PE CS 10 /13
f-'(JlS-LI N TAP / BSHQ-I OK, I 00K ,IM•• • • 3 11 2
rc BOX IS TORES So- LA8 ELS IC · S I :2
DJP SWJTCHE S - 4 , b , B &.10 POS•••• • • • 2 / ' J
TV r NOBS • •• • • • • • • • • •• • • • • ••• • • • • 10 / ' 1
n'UAt1DEI'. COLOR1 I1ONIT ER • • • 130:5U...
Vo l t.il Q_-Hil t_( Sowl t.c h i nQ " N Jul " t o" k i t
WI t h . d j l ,. t. . b l . DC/Devo l t . ; _ con lo'~ .­

t on . Ou t p u t v o lt . Q.. .. t - :24 l o +J OVDC, J
cp . "'tltt • • l ~ t " p - u p , rlown &1n v . " .. i on -1 19
CHI P CAPSISET OF 4, 2EACH :! . 7"3 . 3pf ) $J ·
H 'A lu4 IN FRA-R ED EMITT ER / SE NSOR• • • • 1 9
MIN IATURE SP fAt: ER !1 I /~ " ) • • • • •• • 2 / 11
OKI DATA. EP SON, CENTRONI CS PR IN TERS ! TEL
l"ONVENI ENCE PAP ER PA)o;S. CONT. ROLL . .
TE AR AWAY RAZOR EDGE , I t.: SH£ l: TS • • • • 11 6
LOWES T PRi CES VER9AT II ' DI SI<E.TTES /CAlL
TE I(/ TOOL ZERO I NSERTION rc TEST SOCK-
E IS - 14 IN - 16 P IN - II O
4 1pf " 410p f It.V DI SCS( Nl CE SJZ EI 20 / lt
LH3eo lIJL N2 280) • •• • • • •• • •• •• • •• •• J./11
UDN7 J80 GAS DI SCHARGE DI RP / DRVR • • JII~ ·

UHF-TV PR- AMP
(As featured In Radio Electronics MarchI
May articles, 1982)

:~ ~e:~~~:%~nnn~i'dW~I~fn'r~
your system. Lots 01satisfi ed cu.fomers

:tt~~uOJe~r:,/~~~~~t~~"l~
BD,ca sa, PowerSupplyand Balun$34.50
Assembled Version , . _ $5 7.50

APPLE
....rt AlIte Monitor KIT- '39.95

t ...a: MICRO·MARTaccepts Visa, MC and telephone COD's Miniroom"order $10.00. Shippi~
U.S. orders, $2.00. Canada and other COlIltries $3.50 Onctudes ins.). Shipping rate ad;&sted where
applicable. NJ residents add 5%sales tax.

IICRO·IART • aDa CENTRAL AlE••WESTfiELD.... OlOiD • (201)8M-flO a
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MICRO
ART

2N305:i (PA JI1IE)•••• • •• ••• • • ••••• •• • 2/' 1
2N379t (PRI M ) • • • • • • • • • •• • • •• • • • • • 2 / ' 1
~' B (T£LEDYtoE 3 SS) • • • • ••• • • • • • • • 3/ . 1
27 16 EPROI'lC4:son. ) • • • • • • • • • • • • • " ' :J.e
,..9 6571 ,..., SILICON TRANS) • • • •• tO /' 1
"OCX)T" SDl.DER lNO I RON (2Ow ) • •• ••••• • ' '9
" BOOr" SOLDER SlJCJ([R h.,or k . ljJ" • • t.> • • 12
LH1 31 0 •• •• •• • • • • •• •• • • • • •• • • ••• • • 3 / '2
C0 404 7 • •• ••• • •• • • • • • •• • • • • • • • • • • • 21 ' 3
RF CHOKE l OuH 1/2W FI XED• • • • • • • • • J / '2
LH188'•••• 0 • • • ••• • •• ••• •• •• • • • • • • 2 /. 4
BNC "T " COfII'r'ECTOR • •• • • ••• • • • •• ••• •• • 1
20Y 1111 EXPOXY ZEPERS • • • • • • • •• • • • 20 / '1
7BL OB ( :5V REGU L.ATOR I • • •• • • • • •• •• • 5 /. 1
HOTJ ON DETECTOR BOARDS- '2 EACH•• 7/ ' 10
HOTION DETECTOR I I C DNL.Y) 3 / . 2 • • • 20/1 10
Cor 4DENSER t1I CROPHONE ••• • • • •• • • • • • 3 / . 2
"IV BATTER I ES • • •• •••• • ••• • •• • • • • •• 2 1. 1
10 00 P I ECE RESI ST OR ABS'T 1 / 2N • • •• ••:5
CRYSTALS-111Hz • • 1 2-3 .:5t1Hz • • 1 11 611Hz • • 12
2:56 0 . 0 ~C • • • • • • • • • • • ••• • • • • • • •• • ••• I I
. 2 2uF :5OY SUB "INI EPO XV DISC .. .. 2 0 11 1
• J 3u F l OOV DI P My L AR•••• • ••• • • • • • 1 /11
4 7uF zsv "IN J RADIAL • • • • • • • • • • • • • :5/ 11
4 . 7 uF 40V " I NI RADIAL • • • ••• •• •• • 10 / . 1
6 .BuF 3:5V SOL I D TANTALUI"I.. . .. . .. . • 2 / 11
l OuF :5Ov DIP l ANTALUH• • • • • • • • • • • • 3 / . 2
3200uF :50 V TWIST L OCK • • • • • •• • • • • • 3 /' 2
l l 000uF 5QV <COt1P GRADE: HAL L[)RY ) • • • • 1::
l 000uF 16V TWIS T LOCK 2 / 11
V I NYL COATEDIFlBERQl.ASS REINFORCED )
SL EEVING -l' LENGTHS , 10 DI AI'1ETERS • •• 1 3
LE D CHI tJH I NTENS . RED EMITTER, WATEI':
CLE AR L ENS I 10 11 1 , l OO/17 . W , 1000/ 1 6 9
RATTER Y SNAPS • • • • • • • ••• • • • • •• • •• • :5/ 1 1
IIEAVY OUTY ALlIGATOR CLI PS • •• •• • 10 /t3
LIGHTER NE I GHT CLIPS • • • ••• ••• • • • 10/12
74 LS I74 IPRI t1E TE XAS INS 1) 2 / 11
VERY LOUD (lIIJZZER 21 . 1
SN7~324 I C•• •• • ••• • • • • • • • •• • •• • • • 3/1 1
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WHY SPEND A FORTUNE ON A
DIGITAL CAPACITANCE

METER?
As a m att er of fact you do n't have to pay
$180 to $500 and up anymore for a Digi tal
Capacit ance Meter that is bo th depen­
da ble and rugged w ith good accuracy.
The MC100A co mes complete ly assembl­
ed and ca librated and at $79.95 is an
outstanding value. The extensive range of
30 pF to 9,999 uF (no external meters re­
quired) and true hand held portable size
(o nly 4'1." x 2'1, ' x 1'{," ) make the
MC100A an ext reme ly practicai and easy
to use instrument fo r the hobbyist techni­
c ian or en gineer.
CHECK THESE OTHER FEATURES
• Basic acc uracy 2% (± one count) on
pF , nF ranges, 5% ( ± one co unt) on uF
range.
• Uses sing le 9V battery (not included).
• Dec ima l poi nts light up when battery is
low or when capac ito r is overrange.
• Full 4 digit high eff ic iency LED di splay
uses spec ial c ircui try to save on batteries.
• Maximum conversion t ime for 9,999 uF
is less than 6 seconds.
• Const ructed with a tough imp act resis­
ta nt plasti c case .
· 90 day parts and labou r warranty .

__IP__f~1~~~~::~;;~ ~!~_~~~ .
PLEASE SEND ME
_ _ (Quanti ty) MC100A(s) @ $79.95 U.S. (Canadi an resi dents send $89.95 CON.) $ _
Ontar io resident s add 7-/. PST $ _
Pos tage - $2.25 for U.S. $1.85 for Canacla (per instrument) $ _
o I ENCLOSE CHECK 0 MONEYORDER 0 BILL MYV ISA TOTAL S _
o VISA CARD NO. EXPIRY DATE SIGNATURE _
Immediate shipping on orders wit h money orders or VISA.
Personal checks please allow 2 to 3 week s for c learance.
NAME
ADDRESS _

CITY STATE ZIP CODE _

MAIL TO DAETRON 935 THE QUEENSWAY BOX 641
TORONTO ONTARIO M8Z 5Y9

MICROWAVE TV ANTENNA SYSTEMS
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POPULAR TILEYISION CIRCUITS
SINE WAVE SUPER BOARD

CIRCLE 13 ON FREE INFORMATION CARD
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PHASOR PAIN FIELD - Patented and recently developed
inourlabs Isbeing tested byGov't for riot control. Soon to come

~~~~rtfa~~~~~;~~t N~¥oiJ~~~ ~H~eDrt~:il~~e , Easily hand-
• PPF-1PLANS (sold foranimal centro'). 515.00

INVISIBLE PAIN FIELD GENERATOR - Producesadl-
• rectional field of moderately intense pain to back of head up to

50' . Cigarettepack size enclosure iseasily hidden.
IPG-3PLANS . . . 57.00 IPG·3KKIT& PLANS $44.50
IPG-30 (assembledforanimal control) 559.50
PHASOR STUN/BURNING WAND - Producessufficient
::eg~;~~~ed:~~lecapab le ofburningflesh. Intended asa person-

PSW-3 PLANS .. sa.OO PSW·3KKIT& PLANS . : 559.50

RUBY LASER RAY PISTOL - Intense visiblered. burns.
hazardous , withparts sources.

~~J:~~SD\IOC~~1i~ a~s~:lu~e~~ri.raies · 20-40'~~;;~
cont inuous power capableofburning, cutting , hazardous. (With
all partsources) 515.00

• LASER RIFLE - Produces 200-3000 pulses at 30watt opti­
cal energy . Portableand easily hand-held
LRG-3 PLANS . . . . . . . . . . . . . . . . . . . , . .. 510.00
LRG-3KKITPLANS (minus diode) .. . . . . . . . . . .. 5129.50
POCKET LASER - For the beginner, visible red "optical
version" , non-hazarcous.
LHC-2 .. ... 55.00 LHC-2KKIT& PLANS . . . . . 524.50
HIGH POWERED PORTABLE ENERGY. SOURCE
FOR LASERS AND MAGNETIC WEAPONS - Explod'

~~S~\rptA~f.kW~~~C . M i~~~:f:~~ & PLANS 549.50
PARTICLE BEAM WEAPON - PLANS 515.00

INFINITY XMTR - Uses telephone lines for selective home
or officelisteningwhileaway on businessor vacation.
INF-' PLANS .- , , .. 515.00
SEE IN DARK - Long range, totaldarkness.
SO-4 PLANS 510.00
LONG RANGE WIRELESS MIKE - Crystalclear quality

• - miniature.
FBT-?PLANS . . . 57.00 FBT-7KPLANS &KIT... 534.50
WIRELESS TELEPHONE TRAN SMITTER '-- Long
range, automatic.
VWPM -5PLANS 510.00 VWPM-5KPLANS & KIT $34.50

Send forFREEcatalogdescriptonofaboveplushundreds more
plans, kits and completed items. We accept MC orVisaorwhen
ordering, sendcheckor money order. We pay shipping charles
'On ordersoverS50.00, otherwiseinclude 10%with remittance .
SEND TO : SCIENTIFIC SYSTEMS

DEPT, RB, BOX 716, AMHERST, N.H. 03031

Variable from 1.9 to 2.5 GHz

- - ........:::::aThe latest advance
In microwave

technology with a
SNOW·FREE

PICTURE.

Introductory
SPECIAL

$124~~
S"""",,,

MICROWAVE
TV SYSTEM

THIS UNIT COMES COMPLETE WITH:
• 20" Fiberglass Parabolic Dish
• Pre-Assembled Probe with

Down Converter
• Power Supply and Coax Switch
• 60' of RG·59/U Coax with Connector
• Transformer for 75 to 300 Ohms
• All Mounting Hardware for Fast

and Easy Installation

m

ETCO ELECTRONICS (I
DEPT. 591 • I

IMailing List Control Center
Box 840 ' .
Champlain, N.Y. 12919 I

II Enclose (cash OK);
Please rush postpaid

O 51 for 1 year subscription to the I
I

world famous ETCO catalog.

O 53 Canadian & Foreign 1 year
subscript ion to the ETCO catalog. I

O 304 pag e handbook "BUILD YOUR

I OWN EARTH STATION". (TA025) $10.00o 360 pages MASTER HANDBOOK OF
TELEPHONES. (TA001) •••••••••••••••••••••• 511.00 I

I
0 FREE · sample copy of the bargain

packed ETCO catalog . (USA only)I~:;,:" . ICity _

State Zi p I---_ -..
CIRCLE 50 ON FREE INFORMATICN CARD

OVER 70,000 ITEMS IN STOCK

[ZJ DISCOUNT PRICES •
ON ALL MAJOR INDUSTRIAL AND PERSONAL ELECTRONICS

PANAVISE
ELECTRO NIC WORK CENTER 324

KMps EvtfYthlng "'1Hand • HOld, Up
To 10" brd • ISCom~l1meN Tray

BaM •~ Iron HokMf• SlIbtI

$38.00

WELLER
SOLDERING TOOLS-6J

WTCPH Soldering Slotion
Cloud Loop • "'ulo T.mp •
Llglllw. lglll . P.n el1lron.I n .55

$217

3\'1 Digit ."
FuncUon, •
0.' " OC"'e·
eurecy ·
SaI.ly-0­Tut LNds

FLUKE

$139

HICKOCK

WITH CAJIUfY,NO CASE

aAnEItY

132C
$177

'KEITHLEY

Tem p. Gauge
·20 "C To
131O"C. , "C
Resolution ·
DCV . TRMS
AC von. · DC
Amps ·
R. ,tanea AI'Id
DiOdeT u t ­
Drop Proo l ·

132F

LX·306

3\'1 Digit . Na...,VARI·PITCM
Full Function. Vartabl....1oKi1·
b'- Ton• •O.U.....eeur.cy ·
...croc VOlI, • ...C/OC ccr­
r.nl • R. " stanc. "'nd Dlod.
T..t • Low 8&tt.ry lndiet ior
• Sustain,.' Drop

$46.00

Unique linear K~••t Arrano-menl •
UDK Provide. Pushbutt on Operati on r amp GIUgt!
On Mos t Privata Lin•• • Auto R-.dlal • 01= To 2OOO -f
call Ho+d • 3 Position E* tronlc Ton.
Ringe r . Fully MOdular

LIlEAR TELEPHO E
TOUCH CALL KEYSEl

REVERE RTR-1
VHF TRANS MITIER/RECE IVER

2 AIQ UII.cs · 2 Way Handt F....~
Commul'llUbOn • RUQOICI • Ughtwetg ht •

04QO.800Malef1 Range

$39.95

$53.00

PANASONIC
KX·T38Z0 CORDLESS

700' Cord i. .. Range · Aulo Redial. Auto
Dlall.oc:kSwitch . 2·Band Frequency And

TOTAL ELECTRONICS CENTER • LOWER PRICES. IMMEDIATE DELIVERY

WM. B. ALLEN SUPPLY COMPANY, INC.
800 535.9593 1&01 BASIN STREET, NEW ORLEANS, LA 70116 800 535.-9593

LOUISIANA TOLL FREE 800 462·9520

CIRCLE 26 ON FREE INFORMATIO N CARD
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[Icommodore
NEW COMMODORE PRODUCTS

caM 128-40 $ 695
caMC128-80 . . . . . . . . . . . . . . . . . . . 795
caM B700 2990
caM 1520 Plotter . . . . . .. . . .. .. .. . 169
CBM 1701 Color Monitor. .. .. . . . . . . 269
Bseries Soflware . . . . . . .. . . .. . . . . COli
CBM 4023 Printer . . . . .. . . . . . . . . . . 399

SOFTWARE FOR CBM Mit
Word Processing (WordPro 3+) $ 69
MFile Database
(merge withWordPro) . . . . . . . . . . . . . 89

Quick Brown Fox . . . . . . . . . . . . . . . . . . . 56
Writer'sAssistant(easyandflexible) 99
File Assistant (database withmerge) 99
Spreadsheet Assistant 99
Pars. Finance Assist.(great reports) 45
Busicalc(Spreadsheet) . . . . . . . . . . . . . 55
CocaII(buildyourown games easily). . . 45
Cole Result 125
General Ledger, AI R. AIP
(with check writing) eo. 139

CBM EosyFinance . . . . . . . . . . . . . . . . . 50
CBM EasyScrlpt. .. .. .. .. . .. .. .. . .. 80
CBM EosyFile . .. .. . .. . . . . .. .. . .. .. 80
Data Manager . . . . . . . . . . . . . . . . . . . . 70
Slock( investment analysis) . . . . . . . . . . 80
Pat Emulator (amulotes 4.0 basic) . . . . 30
Sprite-Master . . . . . . . . . . . . . . . . . . . . . . 29
Assembler Package (cassette or disk,

campiled. includes editor, loader,
disassembler) . . . . . . . . . . . . . . . . . . . 39

Spacebelt 20
Relroball . . . . . . . . . . . . . . . . . . . . . . . . 34
lWARK 25

INTERFACES & ACCESSORIES
80 COlumn Expander $159
VIC 1600 Modem .. . .. .. .. . .. . . .. . 95
VIC 1650 (auto answer, auto dial).. . . 150
VIC 1525 Graphic Printer . . . . . . . . . .. 329
VIC 1530 Datasette Recorder . . . . . . . . 65
VIC1541 Disk Drive . .. .. . .... .. ... 329
VIC 9Nitch (connect 8 64's or Vics

to printer, dd) .. .. .. .. .. .. .. . .... 149
PET-IEEE cable . . . . . . . . . . . . . . . . . . . . 33
IEEE-IEEE cable (2m). . . . . . . . . . . . . . . 43
Parallel Interface (Epson, Okidato,

IDS, NEG) . . . . . . . . . . . . . . . . . . . . . . 80
R5-232 Printer Interface (Okidato,

Diablo, etc.). . . . . . . . . . . . . . . . . . . . . 60

Programmers Reference Guide . . . . . . . 18
Verbatim Diskettes (10 perbax) . . . . . . 26
Victree (Programmers Utility). . . . . . . . . 75

VIC PRODUCTS & ACCESSORIES
8KRAM Memory Expansion Cortridge .. . $ 40
16K RAM . . . . . . .. . . . . . .. • . . . . . 70
24K RAM 105

VIC 3 Slot Expander. .. . .. .. .. .. . .. . 27
VIC 6 Slot Expander. .. .. .. . . . .. . .. . 70
R5-232 Printer Interface. . . . . . . . . . . . 65
Cossette Interface . . . . . . . . .. . . . . . . . .. 30
Gorf (64 also).. .. . .. .. .. . .. .. . .. . 30
Omega Race . . . . . . . . . . . . . . . . . . . . . 30
Arcade Joystick - Heavy dUly wl2 firing

buttons! Great for the VIC or 64 . . . . 25

MONITORS· GREAT
RESOLUTION (M OR VIC)

Arndek Color I. $ 299
Arndek II or III . . . . . . . . . . . . . . . . . . . call
Panasonic CTl60 . . . . . . . . . . . . . . . . 279
Comrex 6500 - 13" Color . . . . . . . . . 299
Transtar 20 (High Resolution

Green Phosphor) . . .. . .. .. . .. .. .. 129
Video/Audio Coble . . . . . . . . . . . . . . . 15

PRINTERS· LETTER QUALITY
CBM 8300,40 cps $1450
Diablo 620, 25 cps . . .. .. .. .. .. . . 949
ComRiter, 17 cps . . . . . . . . . . . . . . . . 819
Transtar 130, 16 cps (auto load,
wp features!). . . . . . . . . . . . . . . . . . . 769

NEG 7700 series.. .. . .. .. .. .. .. . . 2350
NEG 3500 series .. .. . .. .. . .. . .. . . 1600

PRINTERS· DOT MATRIX
CBM 8023, 150 cps/graphics.. . ... 589
Epson FX Printer, 160 cps . . . . . . . . . . 549
Epson MX-80FT . .. .. .. . . .. .. .. . . . 459
Epson MX-80 w/Grattrax. . . . . . . . . . . 349
CBM Graphics for Epson .. .. .. .. . .. 65
Okldata 82A. 120 cps (serial

and parallel) . . . . . . . . . . . . . . . . . . . 429
NEG 8023A(parallel) . . . . . . . . . . . . . 429
Okidata 92 . . .. .. . .. .. . .. .. . .. .. 559
Slar Gemini, 10 .. . .. . .. . .. .. .. .. . 329
Star GeminL 15. .. .... .. .. .. .. ... 499

COMMODORE BUSINESS
SERIES

SuperPet (5 languages,
2 pr~rs) $1409

CBM 8032 Computer, 80 Column . .. 1029
CBM Memory Expansion, 64K. . . . . . . 359
CBM 8050, 1 mg. Dual Drive 1259
CBM 8250, 2 mg. Dual Drive . . . . . . . 1395
CBM 09060, 5 mg. Hard Disk . . . . . . 1995
CBM 09090, 7.5 mg. Hard Disk . . . . . 2295
CBM 2031, 170KSingle Drive (New) 489
DC Hayes Smart Modem. . . . . . . . . . . 220

BUSINESS SOFtWARE
WordPro 4' or 5+ $ 309
Administrator . . . . . . . . . . . . . . . . . . . . 489
VISlColc (expanded) . . .. ' " . . . . . , . 199
The Manager (database): . . . . . . . . . . 199
BPI AIR. GIL. Job Cost, Inventory,

Payroll eo. 325

CIRCLE 24 ON FREE INFORMATION CARD

Mast rCard, Visa,
Money Orde r, Bank Check

COD (add $5) accepted.
Add 3%surcharge for credit cards.
In stock Items shipped within 48 hours,
F.O.B, Dallas, Texas
All products shipped with manufacturer's
warranty.

Prices are SUbjectto change without notice.

TO ORD ER
CALL TOLL FREE

800-52 7-4893
800-442-1048

(Within Texas)

sustness Hours
Mon.- Fri. 8 to 6, Sat. 10-2

~ for free catalog.

GAME OF THE MONTH
Adventu-Writer (makeyour

own adventure game) . .. . . . . . . . . 39

PRODUCT OF THE MONTH
INTERPOD (intelligent IEEE
RS232, serial interface
forVIC or C64) $ 179

SJB DISTRIBUTORS INC.
10520 Plano Road, Suite 206

Dallas, Texas 75238
(214) 343-1328
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~------------------------------------------------,: Electronics Paperback Books :
: Quality Paperbacks at Affordable Prices :
I I
I I

I

[] 30 SOLOERLESS
BREADBOARD PRO.
JECTS BooK·1.
$5.75. Whenever possi·
bIe the same parts art
used in several pro­
J8Cls. Even a fl!'St·bme
budder can COfT'4)lete
these arcUlts.

LJHOW TO GET
YOUR ELECTRONJC
PROJECTS WORK­
ING. 55.00. Helps you
troublelhool and repair
hom.buln pr<:)ject. of
every ceec rctoo.

LJMINI·MATRIX
BOARD PROJECTS.
$5.00. A vanety 01'pro.
,l8Cts that can all be
buIlt upon a mlOi-matnx
bOard that has 10s~
and is 204 holes long .

o MODERN OP-AJ.IP
PROJECTS. 55.00.
Wide range of speaa l·
cee ~amp Circuits in­
cluding 10--..10­
d1stortlo. ultra-hi Input
Impedance. etc.

o MULTI-clRCUrr
BOARDPROJECTS.
$5.00. 21 lai rty simple
ptq8Clsthat can aNbe
buill on a single
pmted-ewcult board. AI
are po¥t8redby • 9V
banery.

LJ IC PROJECTS
FOR BEGINNERS.
$5.00. Inexpensive dIgi.
tal and knear lC's are
used to assemble this
S4riecOOn of circuits 11"1 ­
tended lor the be·
g.nner.

o ART OF PRC>­
GRA...MING THE 16K
ZX81. $6.25. Topics ln­
clude lull screen, scrolJ.
;"g . PEEK & POKE.
plus actualWOrlcing
programs .

o TliE .... COM­
PANtON. $5.00. Wnt­
len for the average
assembly language
programrT'lef". A dtscus·
sian of 6809 features &
reference WOf1( lor"the
6809 programmer.

o PRACTICAL COM­
PUTER EX­
PERI"' ENTS. $4..50.
Fills In bacXground 10
ll'lICroproc.essor by con­
structing typical COl'T'lpU­
ter Cl'rCUrts usng dis ·
crete Ioglc components.

o ART OF PRO.
GRAMMING THE 1K
ZX81. $5.00. How to
use the features of the
ZX81 in programs that
fit the 1K machine and
are still tun to use.

o INTRDOUCTlON
TO BASIC PRO­
GRAMMING TECH­
NIQUES. $5 .00. Based
on author's own expen­
eece in learning BASIC
and hetping 0lher1ito
learn to program.

o A "'I CROPROCES­
SOR PRIMER. SUO.
Pamles. approach to
computtng for the be­
gtnner. Step·by·step
explains computer co­
erallons and assembly.

o TliE PRE·
COMPUTER BOOK.
$5.00. Aimed at the
lIbeoIute begimer WIth
no knowledge of COI'I't­
puters. A non·technicaI
d:lCOSsion that helps
you enler the OClfTlJlUI:er
wOOd pa;rIeWf.

..­oo-
-1Ii,

o PRACTICAL ELEC­
TRONIC BUILDtNG
8LOCK~Book 1.
$5.00.AIl_
am.ms consist of aim·
plobUld;"g_.
When you know how to
make the bIocQ you
can easily create yotX
ownproiectI.

o FIRST BOOK OF
TRANSISTOR EQUIV·
ALENTS. & SUB­
STITUTES. $3 .75.

o PRACTICAL COM­
PUTER EX·
PERI"'ENTS. $4.50.

---

o AN INTRODUC­
TION TO VIOEO.
$5.00 . Perfect for the
person just about to
buy a VCR. Discusses
pros & cons of the ver­
ious bnnats: video
discs: videolext, tape
copying and more.

LJELECTRONICS
SIMPLIFIED CRYSTAL
SET CONSTRUCTlON.
SUO .

::J ELECTRONIC
HOUSEHOW PRO.
JECTS. $4.50.

o POWER SUPPLY
PROJECTS. $4.50.
Contains designs and
constructIOndetaIls lor
almost any power sup­
ply the expenmenter is
ilkety 10need .

o RE"'OTE CQH.
TROL PROJECTS.
SS.OO. RadlO<Of'ltroi
tnfra·red. VtSlble light. &
ultru orllCsystems are
all included. .along with
methods 01applying
them .

o ELECTRONIC
TEST EQUIP"'ENT
CONSTRUCTION.
$4.50. Constructlon de­
taIls of a wide range of
test equ ipment the ex­
per;menter can build at
home.

o ELECTRONIC
PROJECTS USING
SOLAR CELLS. $5.00.
SIIT!PkJCW'ClJlts that
ha'f'enumerous ap­
plications around the
hOme

o ELECTRONIC n...·
ER PROJECTS. $5.00.
Ttming Clra.ll ts for
a'most any app/lcatlOn
the expenmenter mJOhl
need. A most vakJatie
reference.

o COUNTER DRIVER
& NUMERICAL·
DISPLAY PROJECTS.
$4.50 . Fealures ap­
pllCahons & prOjects
using vanous Iypes Qf
numerical-dtsplay de·
"'e.

I

I

o COMUUNlCATIONS.
S7.so. Covers most
modem commonicallon
systems. Une, rT'IICfO­

wave, subrnanne. sat­
el lite. d9 ta1multiplex.
raec & le4egraphy

o FIRST BOOK OF
HI·FI SPEAKER EN­
CLOSURES. $4.50.

o 28 TESTED TRAH­
SlSTOR PROJECTS.
54.25.

o SEMICONDUCTOR
TECHNOLOGY. $5.75.
Everythmg you always
needed 10know about
$Okd·state oevces in
one volume

o SOLID STATE
NOVELTY CIRCUITS.
$3.50.

o ALTERNATING
CURRENTTHEORY.
$5.75. Alternabng car­
rent theory wrthoot
--mich there can be no
comprehensIOn of
speech. musIC. radio,
or TeleVISIOn.

o THE SIMPLE
ELECTRONIC CIR­
CUIT & COM·
PONENTS. $5.75. All
the fundamental theory
needed 10lead to a Iutl
understandi ng 01 the
SIlTIph!I e4ectronic cil'CUlt
and its components

o MICROPROCESS­
ING SYSTE... & CIR·
CUlTS. $7.50. A truly
comprehens....e gU;de
10alt of the elemerlts of
a rT'lICI'OP"OCf~ng

system.

o AN INTRODUC­
TION TO RADIO DX­
ING. $5.00. Listen. In
your home , to broad­
casts ongtnabng
Ihou sands of mses
lIWay. Tells how you
cando It.

o CRYSTAL SET
CONSTRUCTION.
$4.50. Pacl<ed fullof
easy to dupllcale oe­
signs IOfcrystal radio
recerveee

o CB PROJECTS.
SS.OO. A number" of
useful anc:t MltereS!l1lg
designs lor CB
accessones. Speech
procesSOf, Interference
M er & more.

Address _

Name _

o LONG DISTANCE
TV RECEPTION
(TVOX) FOR THE EN·
THUSIAST. $5 .00.
Pracbcl.1& au­
thoralallVe II'rttoducbon
to theI unusual aspect
of e1ectrona.

o RADIO STATIONS
GUIDE. $4.75. Com·
prehensNe listing of
transrTllners around the
world. Presents loca­
tion. frequency, power.

o ANTENNA PRO­
JECTS. $5.00. Covers
practICalantennade ·
Signs inctudng adMt,
loop & femle types that
are easy & IIlexpenwe
10 build .

LJPROJECTS IN
OPTo-ELECTRONICS.
$5.00.

o POPULAR ELEC­
TRONIC PROJECTS.
$3.75.

o ELECTROtoC
PROJECTS FOR BE­
GINNERS. $5.00.

o ELECTRONIC
"'USK: & CREATIVE
TAPE RECORDiNG.
$5.00.

o ELECTRONIC
SECURITY DEVICES.
$5.00.

o HOWTO BUILD
YOUR OWN SOUD­
STATE OSCILLO­
SCOPE. $5 .00.

o SECONO BOOK
OF CMOS IC PRO­
JECTS. 14.25.

o PRACTICAL CON­
STRUCTION OF PRE·
A...PS, TONE CON·
TROLS, A LTERS AND
ATIENUATORS .
$3.75.

o BEGINNERS
GUIDE TO DtGITAL
TECHNIQUES. $3.75.

o ELECTROtoC
HOUSEHOLD PRO.
JECTS. 14.50.

o ELECTRONIC
MUSIC PROJECTS.
SUO .

ELECTRONIC TECHNOLOGY TODAY INC.
P.O. Box 83, Massapequa Park, NY 11762

o RADIO CIRCUITS
USiNG IC·S. $4.50.

::J ELECTRONIC
GAMES 54.50.

o RADIOCONTROL
FOR BEGINNERS.
54.50.

o SINGLE tC PRO.
JECTS. $4.25.

o ELECTRONIC
SYNTHESlZER PRo.
JECTS. 54.50.

:J 50 CIRCUITS US­
ING GERMANIUM,
SILICON & ZENER m·
ODES. $3.75 .

~ 50 PROJECTS US­
ING RELAYS. SCR'S
& TRIACS. $5 .00.

:J 50 (FET) FIELD­
EffECT TRANSIS­
TOR PROJECTS.
54.50.

LJ50 SIMPLE LEO
QR CUITS. $4.25.

o 50 CIRCUITS US­
ING 70400 SEmES
IC'S. $4.50.

CJ 50 SI...PLE LEO
CIRCUITS BOOK 2.
$3.95.

CJ PROJECTS USlNG
555 tC'S . ss.ee,

LJ PROJECTS USING
LU3lM)Q IC·S. $4.75.

o HOW TO MAKE
WALKIE TALK IES.
$5.00. Descrce s equip­
ment for Iow·power
handheld opt(abon.
112 pages of must
readIng torthe dedt­
cated expenmen1er.

o UNEAR IC EQUlV·
ALENTS AND ?tN
CONNECTIONS. 51.25.
Shows equfvaklrrts& pin
connectionsof a popular
user-onented ,ekK:tJOn of
linear IC,

Ci ELECTRONK:
CALCULATOR US­
ERS HANDBOOK.
$3.i5. Preserrts formu·
tee data. methods ot
calculallon, cooveuior'l
teeters & JTIO(e lrom the
VtElW 01the calculatOf
user.

Sales Tax (l':Iy State Residents) _

Shipping (751: 1st two books , 30¢ ea additional) _

TOTAL ENCLOSED $ _

Number of books ordered D
Total Price of Books $~ _

o PRACTICAL ELEC·
TRONICS CALCULA·
TlONS AND FORMlJ.
U E. 17.50 . A basic
reference work that
bodges the gap be­
tween complicated
techr'llcaJtheory & cut
and tned methOdS

o INTERNATIONAL
DtODE EQUIVALENTS
GUIDE. $5.75. Helps
you hnd substilu1eS IOf
the many different
types of semtCOnductOf
dIOdes in use today.

o INTERNATIONAL
TRANSISTOR EQUIV­
ALENTS GUIDE.
$7.50. Products of
men than 100 man·
ufacturers are lisled &
cross-referenced WIth
~ replacements.

City State -LZIP _

Prices good until August 30, 1983

~---------------.---------------------------------~
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HAL.TRONIX
P.o. Box 1101

SoulhgOtO. Ml411195

~ -~''': .~ -c, ..,
-'· MMOJI ~ __

_U_"

SHIItPlMG

PREAMP LIFIERS
HAL PA·19-1.5 mhz to 150 mhz. 19db gain operates
on 8 10 18 volts at 10ma. Complete unit $8.95.
HAL PA- l .4-3 mhz 10 1.4 ghz. 10 to 12 db gain op­
erates On8 to 18 volts all 0 maoComplete un~ $12.95.

(The above units are ideal for receivers. counters. etc.)........................................

SenlI2CI __ tta... ., $. A..LL , . w-.""'" ..... ,.,... OIl ottIt<
M.....·TJIOHlX ptMwet l . T. __ Ily 1i'MM: 1·111-251711

CompleteSets of P.C. BoardsAvailable For: Unicorn
Robot Project and Heart-A-Matic Project.

MANY. MANY OTHER KITS AVAILABLE

16 LINE TOUCH TONE DECODE KIT WITH P.C.
.BOARD AND PARTS $69.95

12 LINE TOUCH TONE DECODER KIT WITH P.C.
BOARD AND PARTS $39.95

16 LINE ENCODER KIT. COMPLETE WITH CASE.
PAD AND COMPONENTS $39.95

12 LINE ENCODE R KIT. COMPLETE WITH CASE.
PAD AND COMPONENTS $29.95

ELECTRONIC KITS
FROM HAL-TRONIX

2304 MHZ DOWN CONVERTERS. TUNES IN ON
CHANNELS 2 TO 7 ON YOUR OWN HOME T.V. HAS
FREQUENCY RANGE FROM 2000 MHZ TO 2500
MHZ. EASY.TO CONSTRUCT AND COMES COM­
PLETE WITH ALL PARTS INCLUDING A DIE-CAST
ALUM CASE AND COAX FITIINGS. REQUIRE A
VARIABLE POWER SUPLY AND ANTENNA (Antenna
can be a dish IYpe or ooffeecan type depending Onthe
signal strength in your area.)
2304 MOD 1 (Basic Kit) $19.95

(less case & Mtll"lQs)

2304 MOD 2 (BasioPre-amp) $29.95
(less case & fillingS)

2304 MOD 3 (Hi-Gain Pre-amp) . $39.95
(Include s case & f,tlll'lgS)

POWER SUPPLY FOR EITHER MODEL ABOVE IS
AVAILABLE. COMES COMPLETE WITH ALL PARTS.
CASE. TRANSFORM ER. ANTENNA SWITCH AND
CONNECTORS . (Kit) $24.95
Assembled $34.95
Slotted Microwave Antenna For Above
Downverters $39.95

Circuit Breaker
any model (Add-CB). . . Add 10.00
Remote Switch
any model (Add-RS).. . Add 18.00

Commercial Grade Isolator
150-1 3 Isolated SOckets. .. 76.95

Industrial Grade Isolato r
150·3 3 Double

Isolated Sockets... . 115.95

Laboratory Grade Isolator
150-17 4 Quad

Isolated Sockets. . . 200 .95

disk drive woes,
printer interaction.
memory loss and damage due to lightning
or AC power line disturbances.

Prevents:

OUR ISOLATORS
FOR YOUR

PROTECTION

.l!i!U. Electronic Specialists , Inc.
17 1 S. MalnSt.. Box 389. Natlck. MA01760

Toll Fre e Order Desk 1·800-225-4876
M asterCard, VISA , Americ an Express

CIRCLE 6 ON FREE INFORMATION CARD
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CIRCLE 7 ON FREE INFORMATION CARD

Order Line
800-435-0907
(outside Calif.)
Please use for
orders only

RANA Systems
Apple Drives

$395.00 w/controller
$295 .00 w/o controller

SUPER 3.5ampPOWER SUPPLY
for APPLE - $82.oo)}

Diskette Storage BOX
5~in. )5; ~ Bin.>5/

$2.50ea. $10PG: $3.50 $15.00

AMATEUR
MICROWAVE

TV ANTENNA'S
1.9 to 2.5GHz Frequency Range

50 db System Gain

Complete System (Rod Style as
pictured, 25 db Gain)
PS-3 assembled, tested $79.95
PS-3 kit form $64.95

Complete System (Dish Style as
pictured, 50 db Gain)
PS-5 assembled. tested $109.95
PS-5 kit form $79.95

All systemscome
complete with

Accessory ~package of
• Control Box !! .
• W Coax Co ble •
• Mounting

Hardware -

• Matching J
Transformer ~

• Instructions ,
• co DayWarranty ~,

S.E.I., Inc.
912 West Touh y Ave. • ReJrk Rid ge. IL 60068

To Order Coli: 1.a00-323-1327 Out d Stote
1 ·31 2-~1 o.c In lIIinoi'

ForInformation Co li: 1-312·~1o.c
C.O.O: . Accepted • Special Quanflty Pricing

Dea ler. Wanlecl

5'10 Ihipplng and hand- I.~
~~::-J~outolCon- _'_ _00 ..

CIRCLE 55 ON FREE INFORMATION CARD



AUDIO AMP
Complete audioamp
includes volume/on­
offand tone controls.

Requires 6-9 VDC. Just the thingfor PA systems,
record players, or intercoms!
Stock No. 36-3023 $4.95ea .

CIRCLE 8 ON FREE INFORMATION CARD

TTEK-EL
TECHNICAL ELECTRONICS,

YOUR SUPPLY SOURCE
WITH BARGAINS LIKE THESE:

RECHARGEABLE q(
AA CELL \"L... ....J

Standard AAnickel cadmiumrechargeable battery.
Stock No. 16-2379 $.95ea.

1 amp at .5 volts at
an unbelievably low price!
Stock No. 47-3029 $5.95 ea .

ORDER TODAY! VISA. MASTERCARD & COD
accepted for phone orders. Please add $3.00
for UPS ground. Satisfaction guaranteed .
Gall or write for your FREE CATALOG!

TECHNICAL ELECTRONICS
Dept. J P.O. Box 2361

Woburn, MA 01888 (617) 935 -1717

4" SOLAR CELL

52 P AlA Electronics Inc 77
93 Paladin 28

9 Phillips-Tech Electronics .. 130
Radio-Electronics Bookstore 81

86 Radio Shack 109
79 Ramsey Electronics Inc 121
27 R. F. Electronics 119

32 Sams Books 83
25 SCR E lectronics Center .. 110
55 SEL 135
70. 71 Se ncore I

S imple S imon Electronic Kits Inc 73
91 Si mpso n Electric Company 24

82 Si ntec Company 30
24 SJB Distributors Inc 133

So lde r Absorbing Technology Inc 100
69 So lder CrafL 118
23 Solid State Sales 110

28 So ny 20
57 S pace Age Video Dist In c 79

47 Spartan Electronics Inc 136
72 Symmetric Sound Systems 10I
98 Sunnex Inc 100

38 Taft Electronics 94
8 Technical Electronics 136 •

74 Tektronix 7
30 Tinker Tron 9 1
43 Triton Mkt Corp 33

18 Ungar Cov er IV
15 Video Engineering Supply Co 77
19 Wahl Clipper 81

13 Westech 131
95 Wersi 83

26 Wm B Allen Supply 132

Free Information Number Page

62 Abex., lOO
3 Active Electronic Sales Corp 115

Advance Electronics 31

Advanced Computer Products 125
All Electronics Corp I I I
AMC Sales 102
AP Products II
Appliance Service News 10 I
Arizona Electronic Surplus 119

BBC Metrawatt Cover II
Beckman Instruments Cover III. 40

Beta Electronics 116
Binary System 98

BK Precision Dy nascan Corp 9
Bondhus Corp 28
CD E lectronics Inc 119

Chaney Electronics Inc 118
CIE. Cleveland In s titu te of

Etec tronics Inc 34-37
Ci rc uit Specialists Inc 115

Communications Electronics 2,2 1
Components Express In c 120
Co mpute r Products

Peripherals Un ltd 120
Concord Computer Products 135

Consolidated Electronics Inc 38
Daetron 130
Digi-Key Corp 122. 123

Digitron E lectronic 124

D irect Video Sales 39
Dokay Computer Products Inc 117
EICO 77

Electra Company 29
Electronic Rai nbow 4 1

Electronic Specialists Inc 135
Electronic Tec hno logy

Today Inc 79,134
Electronics Book Club 25
Etronix 89

Firestick Antenna Com pany 91
Fordham Radio 13, 15, 22

Formula International Inc 114
Ga mma E lect ronics 120

Gi lco International Inc 124
Gladstone 92

Global Specialties Corp 23
Grantham College of Engineering 92
Graymark Inc 118
Hal-tronix 135

Heath Company 5
Hickok 79
ICS Computer Train ing 91

Illinois Aud io 91
Jameco E lect ron ics 112. 113
Javanco 124

JDR Microdevices Inc 126-129
Jensen Tools Inc 100

.Iim -Pac Electronic Components . 26. 27
Kalglo Electronics Company Inc 79
KCS Electronics Corp 130
Keithly Instruments Inc .42
McGraw·HiII Book Clubs 102-105
MCM 119
MFJ Enterprises Inc 110

Micro-Mart 130
Monarchy Engineer ing In c 118
Morrow 96. 97

Netronics R D Ltd 39
Network Sales Inc 115
New Horizons 75

NRI Schools 16- 19
NTS Schools 84-87
OEM Distributing Company 100, 101

Ora Electronics 32, 100 . 101
Pacific L 100

80

73
51
56

14
89

60
41.78
67

42

17

34

77

RADIO·ELECTRONICS does not assume any responslbtllty for errors that may appear
In the index below.

53

99
59
5
45
6

7
48

ADVERTISING INDEX

39

76
21

84

44

2.21
88
68

31

75
16

85

90

35
66

12

61
37 , 100

58

94

20
29

49
97

11
46
83
36

33
10

40

DGl15S .::,.:
(6 Outlet)

545.95

$35.95
DG115P

J

CIRCLE 47 ON FREE INFORMATION CARD

Protect your
computer and
electronic equipment
from voltage spikes

SGL WABER

REFURBISHED
MONITORS
9", 12", Commercial Grade

as low as $49.95

SCOTCH DISKETTES
~\ 5'14 SSDD Soft Box 10 $29 .95

5'/4 DSDD Soft Box 10 $39.95

BECKMAN i
~f~~t~~~~~~Tg~s ~O ,.~
Diode/transisto r test function - ~
auto-polarity. auto-zero , and ~_
auto-d ecirnal - 10 Amps AC and
DC Current Capability - Transistor $64 95
Gain Test (hFE) - Conductance •

Jerrold 36 Channel
RemoteCATV ~
Converter
w/on/off Fine Tuning $94.95
58 Channel Wireless$109.95

2-WAY SWITCH for

~ ~
printer s , modems .-t , & compute rs

000"000 (RS232)

II::! $119 .95

40 Channel VHF to UHF
_::=:..::. Block Converter

28.95 Ea.
24.954 & up

Delu xe Vers ion - Features fine tuning knob,
matching X former & 2 cables $38.95..

1500 Feet Cordless Phone $229.95
10 KM (6miles) Cordless
Phone forExport Use Only
$325.00

CABLE TV ACCESSORIES

CTC9R Philips Remote
'~~ Cable ConverterIi .:::: . • MiC'O computer ttUlnOlO\lY • QUirtz conlrOl'ttJ
:::: :" Ie s lock III p ctcre & prevent drift . 60 chaonet

... .. , se'ectcns e PrOoramlNble bme on & off • 2"
... nour LED!llllt.ll clOck • F I~on fe C/'l4nnP;rrem-

$139 95 01"1 & recauplussu n . Wireless1'l1.T1C! t1ei(l
Infr,H etI transrmtter system . Automllt,c nne

• rune_ Adapt.lbJe 10anybrllnd te 'e~on • One
yUr .....lIrrinlyser'Vlct

SPARTAN Electr onics Inc.

11 JI-\...\... "'.11'(
C (516) 499-9500

6094 Jericho Tpke .
. Commack, N.Y. 11725
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: Il~LllJb:Jr: ~~~ -- ~ -~ ~~I
Tech 300 Basic six funct ions 0.5% $120

Tech 310 Added features 0.25% v v 145

Tech 310UL UL-list ed 0.25% v v 155

Tech 320B Audible cont inuity beeper 0.1% v v 189

Tech 330 High accuracy & true RMS
(Ae & DC) 0.1% v v 219

HD-I 00 Heavy duty (drop-proof,
contamination-proof) 0.25% v 169

HD-110 Heavy dut y, plus 10 Amps 0.25% v v 189

SELECTION CHARTBeckman DMMs
stay on the job when
others call it quits.
They're a hard-nosed
breed of 3V2 digit hand­
held multimeter s you can
always count on for out­
standing performance .

Staying power
Beckman DMMs

work up to 2000 hours
on a common 9V battery.
That's ten times longer
than other DMMs. And
to prevent burnout on
the job, Beckman DMMs can withstand 1500 Vdc loads
and 6kV transients. Current ranges are protected with a
2N250V fuse , and resistance ranges are protected up
to 500 Vdc.

Easy to work with
No matter how hard they work, the y're never hard to

work with. Their single rotary switch makes function and
range selection simple and sure . For your added conve­
nience, most Beckman DMMs have built-in lO-Amp capa­
bility and Insta-ohms? continuity indication. That means
you never have to carry an accessory shunt or wait for a
continuity check .

And to make sure
that the job is done
right the first time,
Beckman DMMs have
superior RF shield­
ing, and an impressive
22 Meg-ohm input
impedance that re­
duces circuit loading
to ensure accurate
readings.

No matter how
much the job de­
mands, you can count
on Beckman DMMs
to see you through.

There's a Beckman DMM just right for every application.
Use the se lection chart to find the model best for you.

For a closer look at the workaholics, see your
local Beckman dist ributor today.To locate the one nearest
you, call or write Beckman Instruments, Inc.,
Instrumentation Operations, 210 S. Ranger Street, Brea,
CA 92621. (714) 993-8803 .

B E C K MAN
CIRCLE 41 ON FREE INFORMATION CARD




