


MODEL 3400
$125

MODEL 3450
$150

When you're shopping for diq ltals,
be sure to check out these Triplett
Digital Multimeters . They're loaded
with extras that exten d multi meter
life and make your job a lot easier
and safer.
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CIRCLE 31 FOR in-Plant Demo nstration

Triplett performance . . .

a tough act to follow

Triplett Corpo rat ion , Blufft on, OH 45817
(419) 358-5015, TWX (810) 490-2400
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MODEL 3400 . . . Overload protected to 600 volts on
ALL ranges, Typical DC accuracy 0.2% , Hi /Low Power
Ohms, Typ ica l battery life 500 hours with low battery
ind ication . Price only $125.

MODEL 3410 . .. Overload protected to 1000 volts on
volts and ohms with no fuse blow, Typical DC accuracy
0. 2%, othe r features sim ilar to Model 3400. Price only
$140.

MODEL 3450 . . . Audible continuity pl us actual
resistance read ing , Overload protected to 1000 volts on
volts and ohms with no fuse blow, Typical DC accuracy
0 .15 % , Hi / Low Power Ohm s, Typ ical battery life 500
hours wit h low battery indication. Only $150.

Triplett's over 75 yea rs experience is evident in the
eng ineering firs ts included in these digital testers. Plus a
full ONE YEAR WARRANTY. For a free no-obligation
demonstration, con tact you r Triplett distributor, Mod­
Center or Representative.

NA ME _

COMPANY

ADDRESS

CITY

TO: Model 3400 Series Rebate Offer
Triplett Corporation
Bluffton, OH 45817

ADDITIONAL TERMS
Rebate requests must be postma rked by July 1,
1982 , or returned refused. Offer good only in
U.S .A . and void whe re prohibited, taxed or
rest ricted by law . Distributors not eligible for
rebate.
Allow 6-8 weeks for your rebate check.

1. Distributor identified, dated sales
receipt (Non-returnable)

SEND 2. Warranty Card from back of Instruc­
tion Manual.

3. This completed form .

Purchase one of the Model 3400 Series DMM
between March 15, 1982 and June 15, 1982 and
receive a $10.00 rebate.

TO RECEIVE REBATE, YOU MUST



The satellites are there. And all you need is an earth
station to put the signals to work for you .

We have a complete new selection of packages­
dishes, electronics, associated MATV equipment,
and all-that you can sell and install wherever you've
put in MATV systems. Hotels. Motels. Nursing homes.
Hospitals. Condos . Apartments.

The packages are priced very attractively.
It's a very real opportu nity for you and your

customers to make a good profit.
If it sounds good, call us toll-free for more

information .

800-631-5491 ~~~:;!~y

Blonder-Tongue
Laboratories
Incorporated
One Jake Brown Road
Old Bridge, NJ 08857
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Why use their flexible discs:
Athana, BASF, Control Data, Dysan, IBM, Maxell , Nashua,

Scotch, Shugart, Syncom, 3M, Verbatim or Wabash

when you could be using

MEMOREX
high quality error free discs?
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Product Description

8" SSSD IBM Compatible (128 8/S, 26 Sectors)
8" SSSD Shugart Compatible, 32 Hard Sector
8" SSDD IBM Compatible (128 8/S, 26 Sectors)
8" DSDD Soft Sector (Unformatted)
8" DSDD Soft Sector (128 8/S, 26 Sectors)
8" DSDD Soft Sector (1024 8/S, 8 Sectors)
8" DSDD 8urroughs 8-80 Comp., 32 Hard Sector
5114" SSSD Soft Sector (Unformatted)
5%" SSDD Soft Sector w/Hub Ring
5%" SSDD 10 Hard Sector w/Hub Ring
5%" SSDD 16 Hard Sector w/Hub Ring
5114" DSDD Soft Sector w/Hub Ring
5%" DSDD 10 Hard Sector w/Hub Ring
5%" DSDD 16 Hard Sector w/Hub Ring
SSSD = Single Sided Single Density; SSDD = Single Sided Doubl e Density
DSDD = Double Sided Double Density

Memorex Flexible Discs...The Ultimate in Memory Excellence
Qua li ty Quantity Discounts Avallab la
Mamorex means qualit y products that you can depend Memorex Flexible Discs are packed 10 discs to a
on. Quality contro l at Memorex means starting with the carton and 10 carto ns to a case. Please order only in
best matarials available. Continual surveillance through- increments of 100 units for quanti ty 100 pricing. We
out the entire manufacturing process. The benef it of are also willi ng to acco mmodate your smaller orders.
Memore x's years of experience in magnetic media pro- Quanti ti es less than 100 units are availab le in incre-
duct ion, resulting, for instance, in proprietary coati ng ments of 10 unit s at a 10% surcharge. Qu antity
formulatio ns. The most sophist icated testing proce- d iscounts are also avai lable. Order 500 or more discs
dures you'll find anyw here in the business. at the same t ime and deduct 1%; 1,000 or more saves
100 Perce nt Error Fre e you 2%; 2,000 or more saves you 3%; 5,000 or more
Each and every Memorex Flexible Disc is cert ified to be saves you 4%; 10,000 or more saves you 5%; 25,000 or
100 percent error free. Each trac k of each flexible disc more saves you 6%; 50,000 or more saves you 7% and
is tested, individually, to Memorex's stringent standards 100,000 or more discs earns you an8 %disco unt off our
of excellence. They test signal amplitude, resolut ion, super low quantity 100 price. Almost all Memorex
low-pass modulat ion, overwrite, missing pulse error Flexible Discs are immediate ly available from CEoOur
and extra pulse error. They are torq ue-tested, and warehouse faci lit ies are equipped to help us get you
competitive ly tested on drives available from aimost the qua lity product you need, when you need it. If you
every major drive manufacturer in the industry lnctud- need furth er assista nce to find the fle xible disc that 's
ing drives that Memorex manufacturers. Rigid qua lity right for you, call the Memore x compatibility hot llne.
audits are built into every step of the manmanufact uring Dial 800-538-8080 and ask for the flexible disc notiin«
process and stringent test ing result in a standard of extension 0997 . In Califo rnia dial 800-672-3525 ex-
exce llence that assures you, our customer, of a quality tension 0997. Outside the U.S.A. diai 408-987 -0997 .
product desig ned for increased data reliability and Buy with Con f id ence
co nsi st ent top performance. To get the fastest delivery from CE of your Memorex Flexible
Cu stom er-Orien t ed Packag ing Discs, send or phone your order directly to our Computer

Memorex's commitment to exce llent does not stop ~~~~~~~St~ j~I:~nM~Cehf~~~ ~~~~~~~~t~ I~~~~p~~cde~~i~~ I~set~~
wi~h a quality produ ct. They are proud of their f lexib le Written purchase orders areaccepted fromapproved govern-
discs and they packa ge them with pride. Bot h their ment agencies and most well rated firms at a 30% surcharge
packaging and their labeling have been desig ned wit h for net30 billing. All salesaresubject toavailability,acceptance
your ease of ide ntificat io n and use In mind. The des k- and verification. All sales are final. Prices, terms and specl-
top box co ntaining ten discs is conven ient for f lli ng and ficatlons are subject to change without notice. Out of stock
sto rag e. Both box labels and jacket labels prov ide fu ll items will be placed on backorder automatlcally unless CE is
information on com patibility. den sity, sec to ring, and instructed differently. Minimum order 550.00. International
record length. Envelop es wit h multi- language care and ordersare invitedwitha$2 0.00 surcharge forspecial handling

hand ling instr ucti ons and and co lor-cod ed remo vab le ~r~~~i~~~~i~=~.I~~n~~g~;~~:~:~I. ~~~~~~i:~e:~~f~~~~~
labels are included. A w rite- protec t feature is avai lab le checks require bank clearance.
to provide data sec urity. Mall orders to: Communication s Electroni cs, Box 1002,

Fu ll One Year Warranty - You r Assurance 01Quali ty ~~~ i~:~~~'e ~:c,h6~a~_ i~~~Od~S~~SO~$~~ ~~~~a~:rO~~~~i~~
Memorex Flexib le Discs w ill be rep laced free of charge case of 100 5Y4-lnch mini-discsfor U.P.S.ground shipping and
by Memorex if they are found to be def ective in materials handling In the continental U.S.A.If you have a MasterCard or
or wo rkmanship with in one yearof th e date of purchase. Visa card, you may call anytimeand place a credit card order.
Other than replacement, Memorex will not be respon- Order toll-free in the U.S. Call anytime800-521-4414. II you
sible for any damages or losses (inciuding consequential II you are outside the U.S. or in Michigan,dial 313-994-4444.
damages) caused by th e use of Memore x Flexib le Order your high quality, error free Memorex discs today.
Discs. Copyrigh t Cl1982 Communication s Electronics'"
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CE Quant.
100 rsrice

Part # per d sc ($)

3062 2.09
3015 2.09
3090 2.74
3102 3.14
3115 3.34
3104 3.34
3092 3.34..
3401 1.94
3481 2.34
3483 2.34
3485 2.34
3491 3.09
3493 3.09
3495 3.09

High Qualify
Error Free
~~ .~
~,,~-'.,,~... ~ L_~~J~

Order To lI·Free!
(800 ) 521·4414

In Michigan (313)994-4444

For Data Rellabillty-Memorex Flexible Discs

4~OMMUNICATIONS
MELECTRONICS™
Computer Products Division
854 Phoenix 0 Box 100 20 Ann Arbor, Michigan 48 106 U.S.A.
Coli TOl l -FREE (800) 521-4414 or out. Ide U.S.A. (313) 994-4444



THE MAGAZINE FOR NEW
IDEAS IN ELECTRONICS

Electronics publishers since 1908 MAY 1982 Vol. 53 NO. 5

SPECIAL FEATURE

BUILD THIS

TECHNOLOGY

CIRCUITS AND
COMPONENTS

VIDEO

TEST EQUIPMENT

COMPUTERS

RADIO

57 DESIGN ANALOG CIRCUITS
A new t t -part back-to-basics series. Each month we'lI cover
analog components and tell you how to apply them. This
month . its thermistors and varistors . Mannie Horowitz

49 SATELLITE TV RECEIVER
A high qua lity receiver for under $500. Add an antenna and
an LNA for a comp lete satelli te earth station. David Becker

54 AUTOMATIC POWER SWITCHER
An easy-to-bu ild elegant solut ion to having to throw multiple
power switch es. Gary McClellan

64 UHF·TV PREAMP
Part 2. Improve UHF recept ion with this 2-stage amplif ier.
Ray Pichulo

71 VIDEO TITLER
Part 2. Add titl es to your home video movies with this
alphanumeric characte r and grap hics generato r.
Michel Champagne

4 VIDEO ELECTRONICS
Tomorrow's news and technology in the quickly changi ng
industry. David Lachenbruch

22 SATELLITE TV NEWS
The latest happenings in Communications technology.
Gary H. Arlen

91 STATE OF SOLID STATE
One IC volt age conversion. Robert F. Scott

67 DIGITAL FILTERS
Here's a look at how analog signals are filtered using dig ital
techniques. Arthur Makos inski

80 HOBBY CORNER
A new con test and notes from the mailbag.
Earl " Doc" Savage, K4SDS

102 NEW IDEAS
A word counter fo r your typewriter.

61 IMPROVE VIDEO SOUND
A look at several methods to improve the sound quality of
your home video movies. Len Feldman

94 SERVICE CLINIC
Troubleshooting IC·s. Jack Darr

96 SERVICE QUESTIONS
R-E's Service Editor solves technic ians' prob lems.

rr TESTING FOR SAFETY
Here's a loo k at how the Underwriters Laboratories chec k the
safety of test equipm ent and what the UL label means.
Jack Darr

88 COMPUTER CORNER
Microcomputer memory devices. Les Spindle

84 COMMUNICATIONS CORNER
Shortwave listening on a budget. Herb Friedm an

ON THE COVER

Build this high-quality satellite TV
receiver for under $500. Add a
satellite TV antenna and LNA for
a complete TV earth stat ion. The
kit comes with a pre-aligned IF
strip and LNA power supply. Get
started building your satell ite re­
ceiver today. Turn to page 49.

+
81

HOW TO DESIGN analog circuits Is a new 11­
part series on analog components and how to
apply them. This month, thermistors and varis­
tors are covered. The story starts on page 57.

AUTOMATIC POWER SWITCHER solves the
problem of having to turn on multiple pow er
switches in your hi·fl or oomputer syotem.
Throw one switch and the power switcher doe s
the rest automatically. Constru ction starts on
page 54.

Radio- Elect ronics , (ISSN 0033-7862) Published monthly
by Gernsback Publicat ions. Inc.. 200 Park Avenue South ,
New Yor k. NY 10003. Second-Class Postage Paid at New
York , N.Y. and add iti onal mail ing offic es. One-year sub­
scripti on rate: U.S.A and U.S. possessions . $13.00.
Canada. $ 16.00. Other countri es. $20.50 (cash orders
only, payable in U.S.A. currency.) Single copies $1.25.
@ 1982 by Gernsba ck Publications . Inc. All Rights
reserved. Printed in U.S.A.
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37 Radio Shack MG·1 Synthesizer
42 Mlcrotek Bytewriter -1 Printer

16 Advertising and Sales Office s

130 Advertising Index

106 Books
131 Free Info rmation Card

26 Lette rs
108 Market Center
100 New Products

6 What's News

SUbscription Service : Mail all SUbscript ion orders.
changes, co rrespondence and Postmaste r Notices of
undeliv ered copi es (Form 35791 to Radio-Electron ics
Subs cnpnon Service. Box 2520 . Boulder. CO 80322.

A stamped self-addressed envelope must accompany all
submitted manuscripts and/o r artw ork or photographs
if their return IS desi red should they be rejected. We
disclaim any respo nsibi li ty for the loss or damage of
ma nus cr ipts and/or artwo rk or photographs while in our
possessi on or otherwise. ~
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As a service to readers, Radio-Electronics publishes available plans or information relating to newsworthy products, techniq ues and scientif ic and technolog ical developm ents .
Because of possible var iances in the quality and condition of materials and work manship used by readers, Radio-Electron ics disclaims any respon sibi lity for the safe and proper
functioning of reader-built projects based upon or from plan s or Inform atio n publlshed in this magazine.
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VIDEO ELECTRONICS
DAVID LACHENBRUCH

CONTRIBUTING EDITOR
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DISC
REALIGNMENT

RCA DISC
PRICE

SLASHED

LOOKMAN

Growing pains and ear ly problems have caught up with the infant videodisc industry,
resulting in some major changes and realignments. In the optical LaserVision camp,
the two early prime movers-IBM and MCA-now are out of the action so far as manu­
facturing is concerned, and Pioneer is in the driver's seat, along with Philips. Plagued
by slow deliveries and a high reject rate, DiscoV ision Associates , a jointly owned IBM­
MCA venture, closed its Carson, CA plant, and now exists only as a patent-licensing
company.

Pioneer Electronics (Japan) purchased DiscoVision 's 50% interest in Universal­
Pioneer, which maste rs and presses optical discs in Kofu , Japan. With the closing of
the Carson plant , the on ly major source of optical videodiscs was Japan, where Pioneer
is pressing consumer and industrial discs and Sony is pressing industrial discs only.
However, a new U.S. faci lity for optical discs has just been opened by 3M in Menomonie,
WI, and a new firm-Vidisco, headed by David Paul Gregg , an engineer who led the
ear ly development of the opt ical disc-at press time was bidding for the Carson facility.
Another company, Quixote Corp., plans to press industrial optical discs using a new
fast process. Philips expects to ope n a disc plant in Blackburn, England this year.

North American Phi lips isn 't giving up on the disc . Its Magnavox Magnavis ion player,
which has come in second to Pioneer's unit in features, will be replaced temporarily by
one made in Japan by Pioneer around midyear. Probably it wil be sold under Phil ips '
Magnavox, Sylvania , and Philco brand names, until a completely new Philips-developed
model is ready in 1983.

Meanwhile, RCA's CEO system has also been having its share of troubles. Player sales
last year simply failed to meet pro jections, and competitive compatible players have
been for sale at extremely low prices. However, RCA was surprised t,y the almost in­
satiable demand for discs from people who did buy its players ; those who owned them
for eight months or more purchased an average of 23 discs . As a result , RCA's market­
ing philosophy seems to have changed to one of wooing disc sales by offering players
at low prices . RCA introduced a new model of its basic (monophonic) player with a
suggested list price of $349.95, down $150 from its original model (which is virtually
the same as the new one) , and offered the olde r mode l to dealers at an even sharper
discount. RCA plans to introduce a stereo-sound model during this spring and a wire­
less remote version in the fall.

Sony has introduced a sort of "video Walkman " in Japan , and probably will market it in
the U.S. later this year. The 2-inch picture is provided by the first flat TV tube to be sold
on the consumer market. The " FD" (Flat Display) tube resembles a small table-tennis
paddle, its electron gun being parallel to the screen rather than perpendicular. The
tube itself is about Sfs-inch thick, 2.17 inches wide , 5.24 inches deep ; the TV set is
smaller than a paperback book, and can be opera ted for 2Y2 hours on four AA alkaline
cel ls. Another flat TV, using a 3-inch tube based on the same principle, has been de­
veloped by Sinclair Research of the U.K. and is to be built by Timex in Scotland fo r in­
troduction here th is year. Sony 's Flat TV sells for about $240 in Japan. R-E





WHAT'S NEWS

Five new standards
published by EIA

The Engineering Department
of the Electronic Industries As­
sociation announces five new
or updated standards.

RS-483, " Standard Method of
Test for Effective Series Resis­
tance (ESR) and Capacitance of
Multilayer Ceramic Capacitors
at High Frequencies," is the first
of its kind for such measure­
ments . A low-ESR transmission
line has been constructed , and
a mathematical system devised
for using it in a resonant mode
to determine capacitor parame­
ters , particularly ESR, up to
microwave frequencies. Copies
of RS-483 are priced at $10.00.

RS-311-A, " Measurement of
Transistor Noise Figure and Ef­
fecti ve Noise Temperature at
MF, HF ami VHF" revises RS­
311, add ing information neces­
sary for " effect ive input noise
temperature" measurements.
Copies of RS-311-A are priced
at $6.00 each.

RS-381-A updat es RS-381 ,
clarifyi ng the method used to
measure " Q " of a voltage­
variable-capaci tance diode in
the low VHF range, using an RF
admittance bridge. It is avail­
able at $6.50 each.

RS-490, " Standard Test
Methods of Measurement for
Aud io Amplifiers," replaces EIA

continued on page /2

THE CASIO FX-9000P personal computer. The basic unit comes with a 4K
RAM, a 5.5-inch buill-In CRT, very extensive high-resolution graphics, and
powerful mathematical functions for scientific, engineering and statistical
operations.

thus simplifying analysis of ex­
perimental results or business
data. Hard copies can be ob­
tained with an optional graphi c
printer.

Powerful mathematical func­
tions include standard deviation,
regression analysis, and corre­
lation coefficient.

The system uses a high-level,
semi-compiled, problem-solving
basic language, CBASIC. An
easily understood gram mer and
versatile command group make
it easy to master.

Suggested list price for the
Casio FX9000P is $1,199. Nu­
merous opt ions are also avail­
able for the computer.

RCA videocassette .
now plays 8 hours

A new RCA long-play tape ex­
pands the recording capability
of the " SelectaVision" video
cassette recorder to a full eight
hours. The new videotape per­
mits packag ing one-third more
tape in a standard VHS cassette,
result ing in an extens ion of
playing t ime from six to eight
hours in the SLP mode.

The deluxe 8-hour tape cas­
sette , VK330, carries an optional
retail price of $32.95. Two pre­
vious blank-tape cassettes, the
VK125 and VK250, with record ­
ing t imes of three and six hours
respectively, will remain in the
line .

E-COM mail starts in a com­
puter, as does much of the
other mail today. It is transferred .
to magnetic tape and trans­
mitted by telephone line (or
other communicat ions carrier)
to one of the 25 " Serving Post
Offices" of the system. From
there it is transmitted electroni­
cally to any of the other 24 post
offices in the net. The electronic
message is then printed out,
trimmed, folded, and placed in
envelopes with the address
showing through a window in
the front. Delivery is by first­
class mail.

Twenty-five post offices began
the service. Others will be
added as expedient.

Caslo Is now making
a personal computer

Casio Inc. has added to its
line a new soph isticated per­
sonal desktop computer, which
can be expanded up to 32K bytes
of Random-Access Memory
(RAM). A unique feature is the
4K CMOS (Complementary Met­
al Oxide Semiconductor) RAM
cartridges, on which pro­
grams can be sotred for quick
access for up to three years.

A high-resolution graphic
funct ion can express various
tables, patterns, and graphs,

»>
E-COM EQUIPMENT UNDER TEST at the RCA Government Communications
Systems, Camden, NJ. (RCA supplied the equipment for the new system, on
a $31-mllllon contract.) The system accepts Inputs from a customer's com­
puter-generated magnetic tape or from a computer via private telecommuni­
cations carriers and transmits it to the electronic center designated by the
customer, where it is printed, trimmed, folded, placed In envelopes, and de­
livered by first-class mall.

U.S. semiconductors
now equal Japan's

The quality of American 16K
RAM semiconductors is now
running neck-and-neck with
that of their Japanese counter­
parts, reports Richard W. Ander­
son, general manager of the
Hewlett-Packard Computer Sys­
tems division. "So far as 16K
memory parts are concerned,
the contest is now more nearly
company-versus-company than
country-versus-country, though
we have yet to find a U.S. sup­
plier who consistently matches
the best of the Japanese," he
says.

Failure rates among units
from six suppliers-three of
those Japanese and three were
American-ran from 7 to 30 fail­
ures per 10,000 units, says An­
derson. Both the highest and
lowest failure rates were in
semiconductors from Japanese
suppliers, he said.

United States Mall
goes electronic

Electronic Computer-Origi-
nated Mail (E-COM) became
part of the postal technology
last January. It offers large
mailers considerable economy
in distributing their computer­
originated mail.
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COMPARE HITACHI TO TEKTRONIX ...
. . . THEN DECIDE!

No one can match the features or performance at our

MARKET-SHATTERING PRICES!
Buy with confidence from the nation's largest Hitachi distributor

REHITV1050 100 MHz, List $2375.00 REHITV352 35 MHz, List $1150.00

Sale $1595.00 Sale $795.00
REHITV550B 50 MHz, List $1745.00 REHITV202 20 MHz, List $850.00

Sale $1250.00 Sale $595.00
All HITACHI Scopes come with 2, 10 to 1 Probes
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t USING X l 0 PROBE WITH MAGNIFIE R

Until now, if you wanted a 50MHzor 1OOMHz dual trace oscilloscopeof un- HITACHI Oscilloscopes are innovative oscilloscopes designed and manu-
compromisingquality, therewasonlyone choice. Now there is a second...out- factured by Hitachi Denshi Ltd. The wide experience gained by HITACHI
standing new delay sweepwithanestablishedname - theHitachi V550B and electronic specialists in producing oscilloscopes has resulted in this line of
the V1050. modern oscilloscopes featuring wider band width, more compact design and

The HITACH I V550B (50MHz) and V1050 (100MHz) offer all the light weight. Through adopting circuitry with linear IC'sand logic IC's
capabilities you might demand from a lab grade oscilloscope. Cap- plus modern manufacturing techniques, including automatic com-
abi litiessuchasamax.sweeprateof 2ns/div(V1050) 5ns/div V550B). ponent-insertion machines. These oscilloscopes offer increasedstabil-
Also features you may not expect, likesensitivity of 1 mv/div (V550B) ity, improved reliability, excellent performanceandenhancedoperating
.5mv/div (V1050) @ 1OM Hz,automatic focus correction,andabuilt-in ease.
TV sync separator circuit. The panel layout is designed to create maximum operatingease by

The cost? Remarkably reasonable, expecially when you considering measuringprocesses and operation frequency.The layout
compare it to the other leading 50MHz or ONE ELECTROIIIC8 isdivided intothreeblocksaccording to
100M Hz Dual trace osci lloscopes. It's a price PRIOIIITY C> respective functions identified by dif-
breakthrough made possible by using up-to- 9161R Deering Ave.,Cratsworth,CA 91311~ ferent colors. This convenience-orient-
date production techniques and a design ed design for users improves daily
backed up by over 20 years of _ ORDER TOLL FREE (800~ 423-5922 ~ controllability and drastically reduces
oscil loscope experience. -- CA, AK, HI CALL (213) 709·5464 WIIoI operating errors.

TERMS u s VISA, MC, BAC. Check.' Money Order, U,S. Funds Only. CAresidents add6% SalesTax. I. CLUDE$15.00 fDI EACH DSCIUDl CDPEforUPSsunace Shippingand Handling.Just incase, includeyour phone number.
Pricessubject tochangeWithoutnotrce.WeWill doourbest tomaintainthese prices tlvough Aphl.1982. Forcomplete specifications. see our60page catalDo intheNovember issue ofBYTEorsend 51.00foryourcopy, today.Sale
Prices are lor prepaid orders only ('IA('I ~?? ON ~A~~ IN~nAU.6T10Nr..6RD

7



~zo
a:
t­o
W
....J
W

6z
«a:

8

Ever.lbody:s making money
sellin~ microcomputers.

Somebodysgoing to make money
servicing them.

New NRI Home-Study CourseShows You How to Make Money Servicing, Repairing,
and Programming Personal and SmallBusiness Computers



Free Catalog...Mail Card
No Salesman Will Call

Send thepostage-paid card for
our IOO-page catalog showing all
courses with equipment and complete
lesson plans.There's no obligation other
thanto yourself. See how NRI can help
you grow with the mostexcitingand
important newfield of the80's. If card
has been removed, pleasewrite to us.

Igi NRI SCHOOLS
McGraw-Hill Continuing

JJ~ Education Center
t i •~ 3939WisconsinAve.I.nI. Washington, DC 20016

We' ll give you tomorrow.

Become the
Complete Computer Person

You're also trained inwritingand
debugging both BASICandadvanced
machine languageprograms ...gain
hands-on experience in theoperation
and application ofcomputers to busi­
ness and personal jobs. You'retrained
tobecome the fullyrounded, new breed
of technician who can interface with
theoperational, programming, and
service facets of today's computers.
You're readyto takeyourplace in the
new electronic age.

Other Opportunities
NRI has been giving ambitious

people new electronic skills since 1914.
Ioday'sofferings also include TV/
Audio/Video Systems servicingwith
trainingon our exclusive computer­
programmable 25" diagonalcolor
TV. ..Communications Electronics for
servicing and installing microwave,
broadcast, CB, radar, etc...andother
state-of-the-art courses.

(TRS-80is a trademarkofthe RadioShack
division of Tandy Corp.)

partment of Labor projects over 100%
increase in job openingsfor the decade
through 1985. Most of them new jobs
created bytheexpanding world of the
computer.

Learn at Home
in Your Spare Time
NRI cantrain you for thisexcit­

ing, rewardingfield. Train you at home
to service not onlymicrocomputers,but
word processorsanddataterminals, too.
Train you at yourconvenience, with
clearlywritten "bite-size" lessons that
you do evenings or weekends, without
going to classesor quittingyourpresent
job.

Your training is built around the
latestmodel of the world's most popular
computer. It's theamazing TRS-80™
ModelIII,withcapabilitiesandfeatures
to perform a hostof personal and busi­
ness functions. Noother small computer

has so much
software available
for it, no otheris

used and relied on bysomanypeople.
And it'syoursto keep for personalor
business use.

You get plenty ofpractical experi­
ence. Using the NRI DiscoveryLab®that
also comes as part of yourcourse, you
build and study circuits rangingfrom
the simplest to the mostadvanced. You
analyze and troubleshoot usingthe pro­
fessional BeckmanLCDdigital mul­
timeter you keep to use later inyour
work. Then you use the lab andmeterto
actually access the interior ofyourcom­
puter...build special circuits and write
programs tocontrol them. You "see"
yourcomputer atwork anddemonstrate
its power.

Training Includes the new
TRS-80 Model III microcompu­

ter, 6-functlon LCD Beckman multlmeter, and
the NRI Discovery Lab with hundreds oftests
and experiments .

Seems like everytime you tum
around, somebody comes along witha

new computer for home orbusiness
use. And what's made it all possi­
ble is the amazingmicroprocessor,
the tinylittle chip that'sacomputer
in itself.

Using this new technology,
the industry is offeringcompact,

affordable computers that handle
things like payrolls, billing, inven-
tory, and other jobs for businesses
of everysize...performhousehold
functions includingbudgeting,
environmental systems control,
indexing recipes. And thousands

of hobbyists are already
owners, experimenting
and developing their
own programs.

Growing
Demand

for Computer
Technicians
This is onlyone

of the growth factors in­
fluencing the increasing

opportunities for qualified
computertechnicians. The U.S. De-
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WHAT'S NEWS
continued fro m page 6

AN RCA SATCOM, with the various parts identifitld.

HEART OF GE'S NEW CIRCUIT for detecting radio signals through extreme
Interference Is a pair of 128-polnt binary-analog computers In the centra l part
of the chi p. That chip was developed by scientists at the GE Research and
Development Center at Schenectady, NY.

3M's videodisc plant
is now in operation

3M has opened a comp lete
videod isc mastering and repli­
cation facility in Menomo nie,
WI, (about 50 mi les from the
company's St. Paul headquar­
ters.) The plant was in a modified
start-up mode for several months
before the open ing, while
test ing the sophisticated equip­
ment used in 3M's prop rietary
replication process.

The discs are compat ib le with
Magnavox, Pioneer , Sony, and
Discovis ion players. R-E

some to be an approach towa rd
the automatic road control sys­
tem of the futu re. The Message
Center is part of the standard in­
strument panel on the new Con­
t inental. Another version, the
" Tripminder," is opt iona l on the
Mercury-Marq uis, Cougar XR-7,
and Ford LTD and Thunderbird.
The opt iona l "Trip Computer "
will be available on the European
Ford Granada.

All three wi ll show the day,
date , elapsed t rip time, dista nce
travels, average speed, and in­
stantaneous and average 'fuel
consumption . The Continental's
Message Center can also be
programmed to show the esti­
mated time of arrival and dis­
tance to destination. It also
shows the distance that can be
trave led on the fuel remaining
in the tank, as does the Trip
Computer.

The systems are produced by
Phi lco-Ford of Canada Ltd ., use
National Semiconductor's 8050
microprocessors.

of the IEEE in San Francisco,
General Electric scientists de­
scr ibed microelectronic device
that imp roves radio communi­
cat ions where there's extreme
noise or interference.

The device-called a surface­
cha rge correlator-is intended
for mil itary app lications. It wi ll
allow effective communication
under combat condit ions where
the frequencies are jammed by
the enemy.

The ti ny (0.110 x 0.265 inch)
c irc uit chip wi ll recognize and
amp lify specia lly-coded signals
conta ining voice 'communica­
tions, while discarding jamming
no ise. It does that by a series of
mult iplying and adding opera­
tions-at the rate of over a bi l­
lion calc ulat ions a second .
Through those calcu lations, the
device can judge the degree of
correlation between incoming sig­
nals and a specia l code pro­
gram med into its memory .

If the degree of correlat ion is
high, the device concludes that.
the rad io signa l contai ns the
desired voice data. Signals with
a low degree of correlation are
dism issed as noise. The desired
data, containing the voice ma­
terial, is amplified and passed
on to a decoder, wh ich reas­
sembles them into recognizab le
words.

Ford moving toward
semiautomatic travel?

This year selected car models
in the Ford lineup wi ll carry the
company's second -generation
Message Center that seems to

c::;:> EARTH

NORTH

'if

HORIZONT AL
POLARIZ ATION
REFLE CTORS

domestic satellites in orb it. Like
its predecessors, Satcoms, I, II,
and Ill-R, Satco m IV has 24
channels, each of whic h can
carry 1,400 voice ci rcuits, one
FM/co lor-TV transmission , or 64
megab its of co mputer data per
second. The satellites, cover all
50 states and Puerto Rico .

Wit h Satco m IV, RCA Ameri­
com has two satellites dedicated
to cab le TV. They have a com­
bi ned programming capac ity of
more than 1,000 hours per day.
There are now 22 milli on U.S.
homes served by cable TV, and
nearly all of them receive at
least one satellite-relayed chan­
nel of programs.

Interference cut
by new GE device

At the recent International
Solid State Circuits Conference

APOGEE
MOTOA

NOZZLE

PLUME
SHIEL DS

INC LINATION
CONT ROL

THRUS TERS

PLUME
SHIELDS

LAU~;~l~~H~~~~ - -::JI'I-A/'1l

LONGITUD E
CONTROL

THR USTERS
IE&W}

PASSIV E
NUTA TION

DAMPER

Domestic satellites
now number fourteen

With the launching of RCA's
Satcom IV on January 14, there
were the equivalent of 14 U.S.

SUN

Interim Standard No.2, which
replaced IHF-A-202 pub lished in
1978 by the Institute of High
Fidelity . Copies are $8.00 each.

RS-475, " Generic Specifica­
tio ns for Fiber Optic Connec­
tors ," covers all f iber-optic con­
nector types . Price is $7.00
each.

Cop ies of all the above are
availab le from the Standard
Sales Office, Electronic . lndus­
tr ies Association , 2001 Eye St.
NW. , Wash ington, DC 20006. A
free cata log of EIA and JEDEC
standards and engineering pub­
lications is also availab le.
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$119 S*WALL
SWITCH MODULE.
Replace existing indoor wall
switches with these modules
to control important indoor
and outdoor overhead
lights.Hallway lights. Porch
lights. Flood lights. WS701

' .. '

, ,.+' ".. I'; ' --, 'I 0 .1

THE TEST EQUIPMENT SPECIALISTS
TOLL FREE HOT LINE

800-223·0474

$299 5
ULTRASONIC COMMAND CONSOLE. Simply press the

butto ns o n the keyboard. and control lights and appliances throughout the
house . Also receives signals from Cordless Control ler.

$1295 CORDLESS CONTROLLER. Transmits signals to the UC301
C o nsole from up to 30 feet away.

---' ' T '

BURGLARY
INSURANCE SALE
SAVE $$ ON BSRSECURITY SYSTEMS.

$4915
THETIMER. Most burg lars
stoy away if they think someone
is home.

The BSR System X-10' Security
Timer p lugs in a nywhere and
automat ical ly turns lig hts. ~.

TVsets,hi-fis,a nd ~"'il '''" ~
appliances on a nd off. ~ '~
Atpreset times d uring <c-e- • '0

the day and night, or • ~ ' '>:~
instantly at the touch of • ~

a button.So your house not ~' >

only looksbut sounds lived-i n, •
even when you're not home.

' Modu les shown are $11.95each with the purchase of Timer. Console Of CordlessController.

$119S~PUANCE MODULE. Plug -in units
receive signals to turn appliances on and off any­
where in the house. Limit 3 per cu stome r. AM601

$119S~MP MODULE. Plug-in units receive
signa ls from Timeror Mini Controller to control lamps
anywhere in the house.Turn them on, off, d im,or
brighten them.All by remote contro l. LM501

54 WEST 45th STREET. NEW YORK. N Y 10036 212·68 7·2224

-a

e

1,LI
~
~

I
•

3-WAY
WALL SWITCH

*Prices subject to change
without notice.
Please add $3.00 shipping.

OUTLElo~ ~

MODULE

NEW!
NOW AVAILABLE

-....-'--- '--- ,lE&~
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EDITORIAL
Cable-TV Interference

You may feel that subscribing to a cable-TV service, will put an
end to your TV reception and inteference programs. Unfortunate­
ly, that is not always true. As it turns out, midband cable-TV chan­
nels overlap VHF amateur radio bands and, among other sources,
offending interference could be from your neighbor's ham rig. But
before you decide to expand your junk box with parts from your
neighbor's rig , let's take a closer look at the problem.

The cable-TV company transmits over shielded coaxial cable
lines. A "leaky" cable will not only "receive" interference, but will
also permit the cable signal to escape and be transmitted as inter­
ference. If your cable turns out to be leaky, it's unusually the re­
sult of poor installation.

If you should track the source of your cable interference to your
neighbor's rig, remember that atthe same time you are probably
interfering with his amateur transmissions. To control that sticky
situation, the FCC has restricted the maximum allowable leakage
level from the cable to 20 /LV-per-meter measured at a distance of
10 feet from the cable over a frequency range of 54 MHz to 216
MHz. Unfortunately, the FCC hasn 't aggressively tracked down or
taken action against offending cable companies. If you find inter­
ference in your cable-TV reception, report it to the cable com­
pany; they 're responsible!

Recently, the FCC has proposed to increase the maximum al­
lowable leakage level from 20 /LV to 100 /LV. In response, the
ARRL (American Radio Relay League) has filed a petition against
the proposed change. In its petition, the ARRL argues that "the
Committee's recommendation constitutes acceptance of poor
engineering practices of the cable industry and encourages ex­
pansion of an existing problem." We fully agree and support the
ARRL in its petition. We hope that the FCC decides against this
latest proposal and acts to enforce the existing regulation.

ART KLEIMAN
Editor
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Hugo Gernsback (1 884-1967) founder
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For under $1095 , these troubleshooters
from Non-Linear Systems canhandle
virtually every test situation.

An unbeatab le co mbina tion . The all-purpose MS·215 min iscope (left), and the rem arkabl e
To uch Test 20 DMM (right ), which puts 20 key te st functio ns a t your finge rtips . Now take the lab
to the proble m . Or the problem to the lab .

M5-215. A whale of a miniscope.
With the MS-215, 15-megahertz,
battery/line-operated. dual-trace
miniscope, versatility and porta­
bility come in a 3 lb. package.

comes with test leads, temp
probe and res istor/ capacitor test
adapter. Fea tures auto matic
polarity and overload indications
plus in-circuit test capabilities .

Touch Test 20 at a glance.

Automatic, Inte rnal.
Extern al and Line

Recha rgeable lead acid
batte ries
115 VAC or 230 VAC
50 60 Hz via plug-in
tra ns former

29" H x 64" W x8 0" D
(74 mrn x 163 mm x
203 rnrn )

3 lbs . 0 .36 kg)

$596.00

•

Non-Unear Systems, Inc.
OrlgIno"" """dIo/'oJ_.
Box N. OM ....... Calltomla 1:20'"
T_ (714 ) 755-1134 TWX91G-322 ·1132

Input Impedance

P....... Soun: ..
Intern al

Works wonders. On-site. In the
ReId. Repairmen use it to trouble­
shoot DMMs. counters , power
supplies and signal generators .
Analyze calculators, microproces­
sors and electronic games. Test
C-MOS . OP AMPS, oscillators .
shift registers. And it simplifies
measurement of propagation
de lays. phase shift and waveform
testing.
Both warranted a full year. If
your work demands test equip­
ment that handles virtually all
normal applications . at a price
you can live with, road test the
Touch Test 20 DMM and MS-215
miniscope. Just two of the many
exceptional electronic test prod­
ucts we 've developed in the past
30 years. From the specialists in
the science of staying ahead.

15 MHz

IOmVld rv to 50Vldrv,
12 calibrated ran g"

I megohm In pa rallel
with 50 pF

o 1/l Sec/drv to
0.5 Sec/div,
2 1 ca librated range s

Horizontal Bandwtdth 200 kHz

External

Defteetlon Fador

Wetaht

Pric e

TIme Bue

Trluer Mod..

Vertical Bandwtdth

MS-215 at a glance.

Diod e and transistor junctio ns
in cond ucting and non ­
conducting directions.

Audibl e signal.

2 .9" H x 6.4" W x 7.5" D
(74 mm x 163 m m x 19 1 rnrn )

2 lb. 4 oz. (1.02 kg)

$495.00 with ba tte ries
$537.00 withou t ba tte ries

10 11V to 75 0 Vf<MS, 6 ranges.
10 IlV to 1000 VDC, 6 ranges .
10 IlA to 10 A, 4 ranges .
0 .01 IlA to 10 A. 7 rang es .
10 milli 0 to 20 meg 0 ,
7 ra nges .
-40° C to 150 °C , - 40° F to
302 °F, 2 ranges .
0.01 nS to 200 nS (equivalent
to 5 mego hm s to 100 ,000
me gohrn s.) 2 range s .

I pF to 200 /JF. 6 ranges .

Temperature

Continuity

Stzc

Conductan ce

Capa citan ce

Tcm
Diode

Meu .....mntl
AC Voltage
DCVoltage
AC Curre nt

DCCurrent
Resis tan ce

Together, the remarkable Touch
Test 20 DMM and MS-215 mini­
scope from Non-Linear Systems
give you one portable lab instead
of a cumbersome collection of
individual testers . They come
with a trim price, too . Under
$ 1095. Whatever your trouble­
shooting problems, chances are
the Touch Test 20 and MS-215
can supply the answer.
Touch Test 20. Small wonder.
The Touch Test 20 weighs barely
2 Ibs., 4 oz. Yet it puts 20 key test
functions at your fingertips. Plus
the ability to measure 10 electri­
cal pa rameters and 44 ranges .
Operation 's a snap.No dials.Now
a light touch chooses the function.
Large 0.55 LED numbers show
the reading.
Most innovative portable/bench­
type DMM available. The Touch
Test 20 performs a variety of
mainline tests and measures,
nimbly and accurately. From AC
and DC voltage checks to diode
and transistor tests and continu­
ity analysis. And dozens of tests
in between.

A shop-proven, field-proven
performer, th e Touch Test 20

CIRCLE 25 ON FREE INFORMATION CARD 17



D I'm here. You're there. I've never
learned that way before. I'm not
sure it will work for me.

Ifyou have putoff
Ie · gmore
electronics for any
ofthese reasons,
act now!

D I don't have the time.

D High school was hard for me and
electronics sounds like it may be
hard to learn.

D I can't afford any more education.

D I have a family now.
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~ Read the opposite page and see how you can getstarted today!
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D Active Duty

RE-31>

Find out more!
Today. Now.
There's a card with this ad. Fill it in
and return. If some other ambitious
person has already removed it, use the
coupon.

You'll get a copy of CIE's free
school catalog, along with a complete
package of personal home study
information.

For your convenience, we'll try to
arrange for a CIE representative to
contact you to answer any questions
you may have.

If you are serious about a rewarding
career, about learning electronics or
building on your present skills, your
best bet is to go with the electronics
specialists-CIE. Mail the card or
coupon today or write CIE (please
mention the name and date of this
magazine), 1776East 17th Street,
Cleveland, Ohio 44114.

This could be the best decision
you've made all year.

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.

"If you're going to learn
electronics, you might as well
learn it right:'
John Cunningham
Senior Technical Director

Age Phone (area code) _

Check box for OJ. Bill bulletin on Educational Benefits : D Veteran

DYES ... I want to learn from the specialists in electronics - CIE. Send me my FREE
CIE school catalog ... including details about the Associate Degree program ... plus my
FREE package of home study information.
Print Name _

Your FCC Licensecan impress
employers.
For some electronics jobs, you must
have your FCC License. For others,
employers usually consider it a mark in
your favor. Either way, your License is
government-certified proof of your
knowledge and skills. More than half
of CIE's courses prepare you to pass
this exam. Surveys show that some
80070 of CIE graduates who take the
exam are successful.

Step-by-step, learning includes
"hands-on ' training.
The kind of professional you want to be
needs more than theory. That's why
some of our courses include the
Personal Training Laboratory, which
helps you put lesson theory into actual
practice . Other courses train you to use
tools of the trade such as a 5MHz
triggered-sweep, solid-state oscilloscope
you build yourself-and use to practice
troubleshooting. Or a Digital Learning
Laboratory to let you apply the digital
theory that's essential today for anyone
who wants to keep pace with electronics
in the eighties.

r····--·_-_1l1'!
• C IE Cleveland In t:lt:ut:e

of Elect:ronlcs. Inc.
I 1776 East 17th Street, Cleveland, Ohio 44114
• Accredited Member National Home Study Council

I•• Address Apt. _

•

City _

State Zip _

••• MAIL TODAYI

Cleveland Institute of Electronics is the
largest independent home study school
in the world that specializesexclusively
in electronics. Although "big" does not
always mean "best:' it is evidence that
CIE is a strong, successful institution
with the people and resources to help
you succeed.

NOW, IF YOU AGREE cm
TRAINING CAN WORK
FOR YOU, HOW ELSE
CAN ere HELP YOU?

Be honest with yourself. Are
the reasons really excuses? You
already know enough about
electronics to be interested in
reading this magazine. So why
not learn more? If you need
encouragement, read on and
see how excuses can be turned
into results.
You don't have the time. Be realistic.
All you have in life is a period of time.
Use it. Try to know more tomorrow
than you do today. That's the proven
way to success. CIE studies require just
about 12 hours of your time a week, two
hours a day. You probably do have the
time.
Electronics sounds like it may be hard
to learn. You already know something
about electronics or you wouldn't be
reading this. Now, build on that. CIE
Auto-Programmed \!) Lessons help you
learn. Topics are presented in simple,
logical sequence. All text is clear and
concise for quick, easy understanding.
You learn step by step, at your own
pace. No classes to attend. Nobody
pressures you. You can learn.
You can't afford any more education.
Actually, you can 't afford NOT to
gain the skills that can put you ahead of
the others. You know what inflation is
doing to you now. Education-learning
a skill-is an inflation-fighter that can
be yours. If you are not able to pay full
tuition now, CIE will lend you funds on
a monthly payment plan .
You have a family now. All the more
reason why you have the responsibility
to advance yourself. For the sake of
your family. Do you want them to have
what you had or have more than you
had? The choice is yours. Electronics is
a rewarding career choice. CIE can help
you to get started on that career.
You're there. We're here. How does
CIE help you learn? First, we want you
to succeed: You may study at home, but
you are not alone. When you have a
question about a lesson, a postage
stamp gets you your answer fast. You
may find this even better than having a
classroom teacher. CIE understands
people need to learn at their own pace.
When CIE receives your completed
lesson before noon any day of the week,
it will be graded and mailed back the
same day with appropriate instructional
help. Your satisfaction with your
progress comes by return mail. That's
how CIE helps you learn .
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QUASI-TELETEXT
SERVICES

NEW TVRO
EQUIPMENT

AROUND THE
SATELLITE

CIRCUIT

A new hybrid teletext serv ice that offers electronic listings of ton ight's TV programs is
now being delivered via the vertical blanking-interval of United Video 's transponder 3
On Satcom III, the circu it that car ries superstation WGN. " Elect ronic Program
Guide"-EPG-carries hou r-by-hour list ings of shows appeari ng on cab le-TV chan­
nels of cable systems that subscri be to the service. The EPG line-up is formatted
specifically for each cab le system , then beamed down the vertica l interval, addressed
so that each cable system picks up only the list ings for its own programming. That
makes it poss ible for systems to tai lor the directories-and the ads-to their local
needs since eac h system carries different pay TV channels and other services.

Another text service is availab le on the vertical interval of Satcom III Transponder 6,
the circu it that carries superstation WTBS. Dow Jones Cable News, a cont inuous
read-out of business and fi nancial news, is the latest addition to the CableText pack­
age developed by Satellite Syndicated Systems .

New home-satellite reception equipment seems to be stabilizing in the price range
under $3,000, accord ing to indications at the latest Consumer Electronics Show where
dozens of devices were on display. Sizable new companies are also getti ng into the
business which cou ld lead to mo re research , industry clout, and innovat ion .

For example, Boman Indust ries, a familiar name in the car-stereo market , has
plunged into the home-satellite business, offering several packages of equipment that
will retail fo r unde r $3,000. Its new 3.3-meter antennas can be put on several new
mounts, including a 4-point AZ/EL mount that permits precision settings for azimuth
and elevation positions. Bomar is offering three receivers, with its top-of -the-li ne
model SR-1000 including automatic frequency control , pushbutton contro ls for satel­
lite-search antenna motor drive, plus a max imum noise of 12 dB. (Boman , 9300 Hall
Road , Downey, CA 90241.)

Also at CES, the new Downlink 2001 home-satellite system made its debut. The sys­
tem, being promoted by Inte rglobal Sate llite Systems Inc. (ISSI), inc ludes a motori zed
antenna, LNA, receiver, and remote control unit- w ith the package priced at nearly
$5,000. (That is about half the price of other fu lly motorized systems.) ISSI is located at
30 Park Street, Putnam , CT 06260.

Th ere 's also an increasi ng market fo r satell ite accessories. For example, Arunta
Engineering Corp. has introd uced its first rece iver intended to pick up the increasing
number of stereo-sound programs being distributed via satell ite. The Arunta 00-3000
stereo receiver and downconverter carries a $2995 list price, has a noise figure of
about 9-dB maximum, plus several audio metering indicators. (Arunta, PO Box 15082,
Phoenix , AZ 85060 .)

Video News Conferences: A popular new use of satellite teleconferenci ng is the
" video press conference," which permits reporters around the country to take part in
coverage of an event even if they are in a distant city. One of the first such applications
involved MGM/United Artists and their recent movie " Pennies from Heaven." Stars
Steve Martin and Bernadette Peters , plus the film 's director and screenwriter, were in
New York answering questions from columnists and critics in 14 cities around the
country. The feed , which was part of the new teleconferencing serv ice of Hilton Hote ls,
may be the first of a number of similar satellite-fed press conferences run by movi e
studios.

RCA Americom has requested FCC permission to launch Satcom VI. The RCA proposal
calls for its sixth bird to go up in January 1985; it will cost $80 million and be the most
advanced satellite design , w ith 24 transponders capable of handling digital audio and
video, packet sw itching , and other services.

Meanwhile the saga of Satcom IV, which was launched successfully in mid-January,
continues. The FCC declared that RCA's auction to distribute Satcom IV transponders
(R-E, March) was not permissible, thus forcing RCA into another plan to allocate the
circuits . In other deve lopments, RCA is planning to put up replacements for agi ng
Satcoms I and II during the next 18 months ; the FCC has approved one of those
launches. R-E



This home earth stati on system comes with the
Heathkit trademark of quality and reliability.
The specially-prepared, do-it-yourself SRA·8100·10
Site Survey Kit helps find the correct location for the
satellite receiving anten na. Step-b y-step assembly
manuals and technical assistance from Heathkit Elec­
tronic Centers make our Earth Station System easy to
assemble and install. The SRA-8100-2 Integrated Low­
Noise Amplifie rlDown-Coverter, SRA-8100-1 Three­
Meter Satellite Receiving Antenna and satellite receiver
electronics are made by Scientific-Atlant a, one of the
world 's foremost manufacturers of satelli te telecom­
munications equipment.

The Heathkit SRA-8100·3 Satellite Receiver Kit fea­
tures a special Zenith Space Command Remote
Control. It features 24-channel electronic tuning, drift­
free reception, built-in memory, a built-in security circuit
(alarm not included) and an attractive ly-styled walnut­
finish cabinet.
View exciting satellite programs on the new, sta te­
of-the-art Heathkit GR-2500 Color Television. It fea­
tures maximum picture sharpness with 330 lines of res­
olution, exceptional 112-channel tuning capability (for
cable signals), rich four-speaker sound, remote control,
optional Space Phone, easy 15-hour kitbuilding and a
great low kit/cabinet system price.

SEE THE LATEST IN HIGH-TECHNOLOGY,
EASY-TO-BUILD KIT-FORM ELECTRONICS

- It's all in ournew, 104-page Heat kit Catalog.
For your FREE Catalog, write:

Heath Com pany, Dept. 020-896, Benton Harbor, MI 49022
-or pick up your copy at any of the conveniently-located

Heathkit Electron ic Centers throughout the U.S.

•Federal Commun icat ions Commission equ ipment authorizat ion relating
to the sale of the Heathkit Earth Stat ion requires the following disclosure:
" Use of this device may violate Section 605 of the Communications Act
of 1934. as amended. through the unauth or ized intercepti on and divulg ­
ence of radio communicatio ns for one's own benefit where there is no
ent itlement to its receipt ,"
Viewing of some satellit e TV channels may requ ire the customer to obta in
permission from.or make payments to. the programm ing company. Some
programm ers may not grant permission. Some local . state and foreign
laws may now or in the future limit the use of this device.The customer is
respon sible for compliance with all applicable laws and regulations.

Heath and Heathkit are regi stered trade marks of Heath Company. Zenith is a reg/stered trademark of Zenith Radio Corporation . Heath
Company and Veritechnology Electronics Corporat ion are wholly -owne d subsidia ries of Zen ith Radio Corpo ration. Heathk it Electron ic

Cen lers are operated by Ver/technology Electronics Corporation .
GX-388
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KEITHLEY Non-Llneer System.

~IF~L~U~K~E~I® DIGITAL MULTIMETERS THESE 1981 B&K OSCILLOSCOPES
ARE IN STOCK AND AVAILABLE

FOR IMMEDIATE DELIVERY

• Gen erates sine, square and triangle
waveforms

• Variable amplitude and fixed TTL square-
wave outputs

• 0 .1 Hz to 1MH z in six ranges

• Push button range and function selection

• Typical sine wave distortion under 0 .5 %
from 0 .1Hz to 10 0kHz

• Variable DC offse t for enginee ring

'

liIII••••••••••., applications• veo external input for sweep-freq uency
tests

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

CALL FOR OUR
EARLY BIRD SPECIAL LOW PRICE

New Low Distortion Function Generator

EfJlZIJ!I!IiJ:I MODEL 3010

• Selec tab le audib le
indicato r for
continuity
or level detection

• 3V2-digit resolution

• 0.25 % basic de accu racy

• LCD displ ay

• Overload protection

• Nine functions • Peak hold on voltage
de voltage and current functions
ac vo ltage
de cu rrent
ac current
resistance
di ode test
co nduct ance (1/A) • 3'I, -digit resolution

logic ~ev~l and • 0.1 % basic de accu racy
cont inuity detect

temper atu re (K-type • LCD displ ay

thermocouple) • Over load prot ection

• Six functions
de vol tage
ac voltage
de current
ac current
resistance
diode test

$139

Model 80228 :
The Troubleshooter

• Seven functions
de vo ltage
ac vo ltage
de current
ac cu rrent
resistance
diode test
conduc tance (l/A)

• 3V2-digit resolution

• 0.1 % basic de accuracy

• LC D displa y

• Overload protection

• Two yea r par ts
and labor warranty

$189

~_~ATA PRECISION
Model 938

0.1 %, 3Y2·Digit, LCD DIGITAL
CAPACITANCE • WIDE RANGING - from 1999 pF full scale

METER
(0.1 pF resolutioo)4l to 1999 J,JF full scale. in
eight rarges" .virtual~ fNerycapacitance ycu'lI
ever need to measure.

• FAST AND EASYTO USE - Direct readng.
pSbJtton raroes. ..ust Pug in and react

• EXCEPTIONALlY I>CCURATE- prcMdes
± 0.1% basic accuracy.

• TOUGH AND COMPACT- Bui~ to take roogh
usage;vithDJt oss ct calbratiooaccuracy.Fits
and goesanyNhere: takes' very littlebench
space: a.....ys handy for QJicl< capacitance
cbeckcet, matching. callJration. and trad<rg.

• PORTABLE - Pa~ed. light......e;ght.coeraies
L\O to awoxmat~ 200 rocrs on a single g.;
alkaline battery.

• EPS'( READING - big. clear. higt>contrast
3'12-digtt LCD display. a full 0.5· high. readable
anyNhere.

• VALUE Pi'CKED - Outs1ar<:lng measurement

$219 capabilityand dependability. OJtpertonms OC
time<:oostant meters. and even bndges cooting
2 to 5 trres as rruch .

• RELIA8LE - warranteed for 2 full years.

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

1OOMHz typical

• Period measu reme nts from 5 Hz
to lMHz.

• Period ave rage, auto and manual
pos rtrons

• One PPM resolution

• Totalizes to 999999 plus overflow

• Elapsed time measurements from .0 1
to 9999.99 sec onds plus overf low

• One-megohm input resistance

Call Fo r Our Pr ic e • Bright .43" high LED readouts

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

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

~_~ATA PRECISION

VIZ nan HICKOK

KEITHLEYWESTON
The Roadrunner

Model 6100

e 5 Range audible signal­
ing function

e 0.5" LCD display
e 6 Functions

e 29 Ranges

SPECIAL

MODEL 130
DIGITAL MULTIMETER

RANGE ACCURACY
DC VOLTAGE

I200m V, 2V, 20V, 200V, 1000V .5%

AC VOLTAGE

I200mV, 2V, 20V, 200V, 750V 1%

DC CURRENT

1 2mA, 20mA, 200mA, 2000mA, 10A I 2%

AC CURRENT

I2mA, 20mA, 200mA, 2000mA, 10A I 3%

RESISTANCE

$125. I200Q, 2kQ, 20kQ, 200kQ, 20M Q .5% I

@HITACHI

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

Dual TimeBase
V·1050 100 MHz Dual Trace,

Dual TimeBase

Call For
Special

REBATE OFFER

SAVE UP TO $500 PORTABLE
OSCILLOSCOPES
BATTERY OPERATED

• Non-Lln..r Systems

Cell For Our Price.

MS-15

Dual Trace 30MHz

THE TEST EaUIPMENT SPECIALISTS

• Three -step attenuator plus
vernier con trol

• Internal linear and log sweeps

• Tone-burst output is front-panel or
externally programmable

• Four instruments in one
package-sweep generator . func ­
tion generator. pulse generator.
tone -burst gene rator .

• Cove rs O.02 Hz·2MHz

• 100 0 : 1 tuning range

• Low-c.stortion high-accuracy
outputs

New Sweep/Function Generator

~@tM#

MOD EL 3020

•CEJ

I(EITHLEY

54 WEST 45 th STREET, NEW YORK, N.Y. 100 36 21 2-68 7-2224

Model 169
BENCH/PORTABLE DMM
e 3112 Digit liquid crystal

display
e 0.25% basic accuracy
e 26 Ranges

$189.00



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

200 Park Avenue South, New York, NY 10003

LOOKING FORWARD

Whil e lookin g th rough the February
1982 issue of Radio-Elect ronics, I found
the " Computer Corn er" department to
have a very posit ive view of computer
technology today.

Other peop le refer to the advances in
computer sc ience as a threat to workers.
I th ou ght that the advantages mentioned
in that department show just how much
we need those machines. I do not th ink
th at they co uld harm us V(~ry much , based .
on ou r eco no my.

Soon , I be lieve, peop le w ill be ready to
accept computers as a part of their lives.
K. LYNN BELL,
Edwards, MS

THE SINCLAIR ZX81

Recen tl y, I purchased and assembled a
Sinclair ZX81 computer, but it wouldn 't

work when I had finished , and I had fol­
lowed the instructions religiously, with cer­
ta in exceptions. I am not a novice at
soldering , or at read ing d iagrams, and
accord ing ly must lay the blame on the kit
designer-or the packer. Since what hap­
pened to me co uld happen to anyone else,
I am writ ing this with the hope that you
w ill make this in format ion avai lab le to
yo ur subscribers.

I ordered th e kit and rece ived it with in
the 30-60 days purchasers we re asked to
allow. On readi ng the instructions, I saw
references to variat ions in wiring for the
UK, USA, and France, with the statement
" not used, USA only" applying to the RF
modulator. Apparently the instruction
sheet was one for use in France and the
UK. Nevertheless, I proceeded to the
assembly.

The PC board differed from the dia­
gram of parts locations, and that should
have cautioned me immediately to be

careful , but I proceeded and installed all
components successfully, with the excep­
tions of those that were marked " not
used, USA on ly" because they had not
been supplied, nor were their values men­
tioned anywhere. As a resu lt, one wire of
the modu lator was left adrift. Extra parts
had been furnished , but there were no
instructions concerning them .

I thought that a telephone call to Nashua,
which is not far from me here, would clear
things up in a jiffy. But when I asked the
operator for the number of Sinclair Re­
search , Ltd at their add ress there, she
to ld me, without hesitation, that many
people have asked for their number, but
they do not have a telephone.

My point in writing to you is to inform
any future buyers to examine their in­
struction sheets ; and if they find that cer­
tain parts are listed as " not used , USA
only"-specifically R32, R33, and 09-

con tinued Oil page 32

PROFESSIONAL QUALITY

THAT YOU CA N

BUILD YOURSELF.

EQUALIZERS PRICED FROM
$119 . to $690.

LED METERS PRI'CES FROM
$48. to $219 .
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11 Band EO

STEREO GRAPHIC EQUALIZERS

KIT
31 Band EO $328.
21 Band EO 235.

An enclosure as
good as your idea.

Call or write for full product info rma tio n. specificatio ns and pric ing to: Aaron-G avin .
123 South McClay Street. Uni t F. Santa Ana. CA 92701. (7 14) 957-87 10.
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Special Mult i·Purpose MIXER

PAC TEC~orp.
subsidiary of La France Corp .
Enterpri se and Executi ve Aven ues
Phil adelphia, PA 1915 3 (21;i) 365-8400

CIRCLE 43 ON FREE INFORMA,TION CARD

You've turned a good idea into a piece of equipment­
now you need a good enclosure. Here's how PacTec
can help you with our versatile enclosures:
• Att ract ive yet inexpensive. • Durable ABS construction.
• Many sizes, colors, accessories. • Built in
bosses and slots speed component
mounting.• Available off-the-shelf
from single unit to production
quantit ies. See them at your
PacTee Dist ributor. And ask
him for your free catalog.
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TEK 2200 SERIES
DUALTRACE OSCILLOSCOPES

THE PERFORMANCE/
PRICE STANDARD

Introducing a direct line
to a 60 MHz Tektronix scope

built for your bench!
From the world 's most
respected name in oscil­
loscopes: a new scope ,
plus a new direct order
number, that finally
makes it practical to put
Tektronix quality on your
benc h ... at work or home.

Amo ng professional en­
gineers and technicians
there is no substitute for the
performance and reliab ility
of Tektronix oscilloscopes.

Now, for the first time,
Tektronix is offering an ad­
vanced scope at an un­
preced ented low price­
and has a direct order line
that lets you get your order
processed today!

The scope: the 2213.
Its radical new design
brings you Tektronix
quality for well below
what you would pay for

' Pnce f OB.. Beaverton. OR.

lesser-name scopes.
The 2213's practical de ­

sign includes 65% fewer
mechani cal parts , fewer
ci rcu it boards, electrical
co nnectors and cabling.
Result: a lower price for you
plus far greater reliability.

Yetpe rformance is pure
Tektronix: there 's 60 MHz
bandwidth for digita l and
high- speed analog ci rcuits.
The sensitivity for low signa l
measurements. The sweep
speeds for fast logic families.
A complete trigger system
for dig ital, analog or video
wavefor ms. And new high­
performance Tektronix
probes are includ ed!

2213 PERFORMANCE
DATA

Bandwidth: Two channels,
dc -60 MHz from 10 V/div
to 20 mV/div. (50 MHz from

2 mV/div to 10 mV/div).

Sweep speeds: Sweeps
from 0.5 s to 50 ns (to 5
ns/div with X10 mag) .

Sensitivity: Scale factors
from 100 V/d iv (10X probe)
to 2 mV/d iv (1X probe) . Ac ­
curate to ± 3%. Ac or dc
coupling .
Delayed sweep meas­
urements: Standa rd
sweep, intensified after
delay, and dela yed .

(Need dual time-base
performance and timing
accuracy to ± 1.5%? Ask
about our 2215 priced at
$1400.)

Complete trigger system:
Modes include TV field,
normal, vertical mode , and
automatic ; internal, exter­
nal, and line sources; vari­
ab le holdoff.

Probes: High perform-

ance , posit ive attachment,
10-14 pF and 60 MHz at the
probe tip .

The price: Just $1100
complete*. Order direct
from Tektronix National
Marketing Center. Phones
are staffed by technical
peo ple to answer your
questions about the 2213.
Your direct order includes a
15-day return po licy and full
Tektronix wa rranty.

Now it's easier than
ever to get your hands on
aTekscope!

ORDER TOLL-FREE

800-547-1845
Ask for Department A01
(In Oregon, Alaska and
Hawai i: 1-503-627-5402
collect.) Lines are ope n
from 8 am ESTto 5 pm PST.

Tektronix®
CQM.YlITTE O TO EXCELLE NC E ~

~
-<

Copynght@ 1982 Tektronlx , Inc ,All rights reserved. 121 27



(f)
oz
o
c:
b
UJ
...J
UJ

6
Ci«
c:

28

Sencore SC61 60 MHz Waveform Analyzer.



CutYour ScopeTime In Half
OrYour Money Back.

Just oneprobeand
push for DCV. PPv.
Frequencyand Time.

30 DAY
MONEY BACK
GUARANTEE

If the SC61 does not at least
double your scopeproductivity
during the first 30days, you
may return it for a full refund,
including freight bothways.

our word for it. Try an SC61 and
judge for yourself. Here's our offer.

The First Scope With Automatic
Readout At last the oscilloscope
has gone digi tal. No more graticule
counting , calcu lating , or esti­
mating your measurements. You
can now make wave form measure­
ments digitally accurate, dig itally
fast, at the push of a button.
Make All Measurements With One times more accurate to meet these
Probe Make no mistake. The SC61 testing needs.
is not a "piggyback" unit, but acom- It's Easier To Use The digital read-
pletely integrated waveform moni- out is simplicity itself. Just push
toring system.You connect only one and read. You'll make fewer errors
probe and the Autotrac kinq' because every measurement
display dig itally tracks the waveform now becomes exact. Now you can
on the screen. You just push a concentrate on the circui t rather
button when you want to read DC than the scope .
volts, P-P volts, or frequency. Measure Part Of A Waveform
An Exclusive Breakthrough It took Intensify any waveform portion with
four patent pend ing circuits to the exclusive "Delta Bar, " push
completely integrate the scope and the button , and read PPV, time, or
digital display. The end result frequency for just that portion of
is a breakthrough in scope tech- the wavefo rm. Ideal for measuring
nology that virtually obso letes timed circuits, signal delays , Update Today Just like DVM's
convent ional scopes. Here's why. pulse widt hs, and more. have replaced analog meters, the
It's 10 Times Faster The SC61 is 10 Guaranteed To Cut Your Scope SC61 will replace conventional
to 100 times faster than any con- Time In Half When we say the scopes (under 100MHz) and for the
ventional scope. How? Because all SC61 will cut your scope time in half, same reasons: increased speed ,
you do is push a button instead we're being conservat ive. It's accuracy, and reliability. Update
of count ing grat icules, ca lculating , possible to reduce your scope time today with this new automated
or switch ing probes . Increased 75%, even 90% with this first-of- scope technology. It's the scope
speed means increased productivity. its-kind oscilloscope. But don't take you've been waiting for.
It's 10 Times More Accurate

~om~~t~~~:~ww~~~f~~~ you try To OrderOrTo Receive
:~~p~ ,C~~~~~ }li~~~~ be AComplete Color Brochure,
5% to 15% acc urate due to Phonelioll-FFieelioday.
parallax and interp retation errors. • Qualified Sales Engineers are
Today's ci rcuits demand greater 800 843-3338 ready to talk with you about
accuracy than that. The SC61's _ SC61 performance and applica-
digital readout is 10 to 1000 tions. Ask for Dept. 130.

Cut your scope time in half?
We know that 's a bold claim. But
once you've tried the SC61 we
know you'll agree it's a conser­
vative claim. Why? Because the
speed, accuracy, and ease of
operation of the SC61 makes
every conventional oscilloscope
as outdated and cumbersome
as the analog meter. Now all you
do is just push a button and read.

~-eII
3200 Sencore Drive, Sioux Falls, SD 57107 605/339· 0100 TWX : 910·660-0300

Alaska, Hawaii, and Canada call collect at 605/339-0100



LETTERS
continued fro m page 26

t hey wi ll have little success in getti ng the
co mputer to work, and they mig ht as well
send the who le package back .
JOHN K. MITCHELL ,
Westwood, MA

The fo llowing is a reply to Mr. Mitc hell 's
letter f rom Sinc lair.

Dea r Mr. Mitchell :
We regret any confusion that you may

have been caused by the assem bly in­
structions for our model ZX81 pe rsonal
computer kit. However, we can assure

yo u that the kit that you received wi ll
operate in the Uni ted States if properly
assembled. If you will return it to us, we
wi ll be p leased to repair it free of charge.
NIGEL H. SEARLE,
Sinclair

THE PROFEEL

I enjoyed yo ur articles on video enter ­
tainment, but I think that you have misin­
terp reted Sony 's specs on the Profeel. Ac­
co rdi ng to Bell Laborator ies, 340-350 lines
of resol ut ion is not that great-175/
52.4 I' sec => 3.3 MHz. Actually, that spec is
fo r horizontal lin es, not resolution ; hori­
zonta l li nes make up ver tica l reso lution ,
and 340-350 is a typical pictu re.
C.C. WHITNEY,
Miami, FL

The article that you are referring to is
entit led " The Home Entertainment Cen­
ter" that appeared in the Janua ry 1982
issue. The 8-MHz bandwidth specif ica­
tion , as pointed out in the ar tic le, was
based on the assumption that since the
Profee l mon i tor is capable of displ aying
80 characters-per-line as opposed to the
40 cha racter-per-line capability of the
standard TV set, the bandwidth capabi l i ty
of the Profeel monitor is twi ce that of a
standard TV receiver-or 8 MHz. The
8-MHz bandwidth specification was con­
firmed in a co nversation with a Sony en­
g ineer in vol ved in the Profeel project .
ART KLE IMAN
Editor

OOOOOOPS!
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12460 Gladstone Ave ., P.O. Box 4336, Sylmar, CA 91342-0336, phone (213) 365-9661
Pr ic e SUbj ec t to Ch ang e Wi t hout N o t ic e. 82810 8

See us at Electro Bootll No. 1510

CIRCLE 42 ON FREE INFORMATION CARD

There are severa l erro rs in the schema­
t ic (Fig . 1) that appeared with my arti cle
" Telephone In-Use Monitor" in the Marc h
1982 issue of Radio-Electronics.

First , the values of resistors R1 and R3
sho uld be 2.2 megohms, not kilohms (the
values are correc t in the parts list). Second,
capac itor C1 shou ld have its pos it ive end
co nnected to pin 2 of IC1 and its other
end to the line joining pin 1 of the Ieand
the cathode of LED1. The way it is shown ,
the LED will not light.

Thank you for allowing me to bring those
facts to the atte nt ion of you r readers.
CHRISTOPHER M. DUNN

An error crept into the theory -of-opera­
ti on section of the " chug-chug" toy de­
scribed in ou r art ic le ent it led " 4 Toys for
the Ho liday Season" in the December
1981 Radio-Electronics .

It should have stated that " ...the op-amp
noise cur rent (bias no ise-curre nt), if any,
wo uld not be co nverted to a voltagedue
to the low impedances chosen to eliminate
hu m pickup. Thus, FET-input op-amp
types must be used, because they exhib it
vo ltage no ise, whereas bipo lar-transistor
input op-a mps exh ibit more current than
vo ltage noise ...MOSFET op-amps have
the highest input noise-vol tages (higher
than JFET s), but almost no input bias­
current- hence, almost no input fluct ua­
tion current or 'current noise.' "

Thank you for pr inti ng this co rrect ion.
DAN & DIANE TALBOT

POOR PICTURES
I happen to be one of those misfortunate

Americans who live next to the local
power co mpa ny's high-tension , distri bu­
t ion power-li nes. Afte r enjo ying another
evening of good old American AM-mod u­
lated te levision pictures, including car
Ign iti ons, arc ing insulators, over head air­
craft, and the like, I have to ask an im­
portant question : Why?

Why in this day of fast-moving elec­
tronics tech no logy are we st ill strapped to
noisy, degraded TV pict ures ?

The sate lli te indust ry has already
proven FM te levision far superior to AM,
and I for one wou ld like to see it a reality.
With all of the new low-powe r UHF-AM
stat ions to start spring ing up all over the
co untry, it seems that, as t imes goes on,

continued on page 36



VIDE0100
12"Black and White Monitor
• Economical favorite for personal

computing
• Light-weight cabinet with bullt-ln

handle.
• 12 MHz band width
• Plug.in compatible with most personal

computers
• 90°deflection for clear, sharp

characters
• 80 x 24 character display

•

ITEM SPECIFICATIONS
CRT 12" diag . gOo del l.

CRT Phosphor P·4

SignaL Com posit e video input

Input Signal 1.0Vp-p, sync negat ive

Input Impedance 75 oh ms

Scan Frequencies Ho rizo ntal : 15600Hz
Vertical: 50/60Hz

Display Size 210.(W) x 158 (H) mm

Deflection Linerity Horizonta l: 10% Max.
(reler to EIA ball Chart and dot
Pattern.)
Vertica l 8%

Video Response 12MHz ( ± 6dB)

Resolution Cente r: 650
Corners : 550

Power Source 120V Ac , 50~60 Hz

Dimensions 11.375 " (H) x 16.25 " (W) x 11.25 (0)

Weight.. 6.5Kg (14.3 Lbs.) net

f----16.2in - ---

r

I\-
1. CONTRAST 5. VIDEO INPUT
2. POWER·BRIGHT 6. SIGNAUV·S IZE
3. V·HOLD 7. V·L1NElH·WIDTH
4. H·HOLD

Components Express, Inc.
1380 E. Edinger, Santa Ana, CA 92705 (714) 558-3972

80COLUMN APPLE II
CARD $24995

MUFFINFAN
120 VOLTS

*995

"HAVE YOU KISSED

YOUR COMPUTER LATELY"

16K APPLE II EXPANSION
CARD $7995

TRACTOR
FEED

120 COLUMN- FOR THE
DIABLO PRINTERS- BI·
DIRECTIONAL·BUILT
BY RUTISHAUSER

S149new

• 300 Ohm to 75 Ohm Adapter
• 750 Ohm to 300 Ohm Adapter
• 60 Feet Coa x Cable with Connectors
• 3 Feet Coa x Cable wit h Connectors



Multimeter
• Free 10 amp currentshunt
• General purposeTrue RMS multimeters
withidentical features except for powersources.

Model 810 Model 811
Operates on line voltage Operates on line voltage

andwith rechargeable
Ni-Cad batteries.

Hand Held DMM with fren m

TECH 330
Has 7 functions and29 ranges,
plus0.1% VDC accuracy and true
RMS capability (AC + DC).

TECH 300
Has 0.5% VDC accuracy and all
thefeaturesofTECH310, except
thecontinuity test function and
l a-amp current ranges.

Portable Triggered Miniscopes

3% Digital
Multimeter
Model467
• LCD analog bargraph to indicate nulls. peaks and
trends. • Differentialpeak holdcapturesmaximum(peak)
andminimumvalues of complex waveforms . 50 u/sec
pulsedetection. • True RMSmeasuringcapabi lity.

TI-20

Model 0802
Same asModel0800
but has a basic DC
accuracyof 0.1%
and Fluke conduc­
tance function for
accuratehighresist­
ance measurement

260-1

BECKMAN
3V2 Digit Multimeters

TECH 310
Has 7 functions and 29 ranges,
plus 0.25% VDC accuracy.

, .

~
.... ~ ~ .' ., ' .
~ . ....... . . . '.. "

II/IIII1111;;
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· 0 f~~-=O
- -- -- -. . - . .

ADD FOR SHIPPING AND INSURANCE
to $250. 00 $ 4 .50

$251 .00 to 500.00 .. .. .. . . 6 .00
501.00 to 750.00 8 .50
751. 00 to 1000.00 12.00

oyer 1000.00 12.50

TECH 360
Input jack for a standard K-type
thermocoupling, enablinguser to
measure tempfrom -20'C to
+ 1265'C. Switch selectable mea­
surement of true RMS (AC + DC)
orAConiyvoltages andcurrents.

TouchlTest 20 Multimeter

Model 0800
Fluke's lowest priced
OM M.Anall purpose
instrument for basic
measurement needs.
Five ranges forAC
and DC voltage
measurements. Four
ranges for AC and
DC current tests.Six
resistance ranges

TECH 350
Bright, 0.5%" LCD display. Single
easy-to-use switch. Separatediode
test function. Low power resistance
range. 22megohmsinput resistance
12,000hour battery life.

• Master Charge . Money Orde r
• VISA • COD • Check
N.Y. State residents add
appropria te sales tax .
$25. 00 min imum order
COD's extra (requires 25% depos~)

• Touch selectionand control
of functions, rangesand power.
• Large(0.55" highl LED read­
out • Automatic polarityand
overload indication. • In-circuit
test capabilities.

Model TT-20
Model 'TT-20B With batteries andcharger
Model TT-21 With LC D readout
Model TT-21BWithLCD readout, batteriesand charger

Meter
Model 260-7

• 28 time-provenranges. • Direct dial
reading of Amp-Clamp ranges. • Only 2 bat­
teries. .. one 9-volt and one1.5volt "0" cell
• 260-1 completewith batteries, test leads

andmanual
• 260-11 with mirror scale
• 260-1RT in roll case
• 260-11R1withmirrorscale, in roll topcase
Availablewith reset pushbuttonreleases when
overload exists.

Dual-Trace 30 MHz
Delayed Sweep Scope

Model 1530
• Delayedsweep operationfor
sweep expansion up to 1000x.
• 30 MHz response: usable
to 50 MHz. • 5 mVldivision
sensitivity. selectable 2 mVto

• 20 mHz. • . Variable hold-off
forpulse tram display. • Single-

I 1I ~ sweep for nonrepetitive wave-
\I: forms. • Built-in triggering

filters

Sweep/Function Generators
Model 3015
• Frequency:2 Hzto200kHz,
in 3 ranges. • Outputs: Sine,
SQuare or triangle • Variable
Amplitude: f5 V pop, open cir­
cuit; 7.5V pop into 600 ohms
• PulseOutput: Fixedamplitude - ••-iiiiiiiiii/i
TIL level, logic high greater
than3volts. • Accuracy:±5% ModeI 3030
F.S., to 20 kHz.

• Frequency: 0.001 Hz to 5

3025 mHz in 8 ranges. • Outputs:
Model Sine, square, triangle, pos/neg
• Frequency: 0.005 Hz to SQuare, pos/negramp. • Vari-
5 mHz in7 ranges • Outputs: ableAmplitude: 20 V pop, open
Sine, square, triangle or haver- circuit 10 V pop, into50 ohms.
sine. • VariableAmplitude:20V • Accuracy: ± (1.5% setting
pop, open circuit; 10 Vpop, into +1% F.S.l, 0.001 Hzto1mHz;
50ohms. • Accuracy: ± 5%F.S. ± (2%setting + 2%F.S.l, 1mHz

to 5 mhz,

Portable Digital Capacitance Meter
Model 820
• Measures capacitancefrom=
0.1 pFto I Farad. • Resolves ~ ::~..
to0.1 pF. • 10 ranges for ac- ~ ..,..:- ,
curacy andresolution. • 4digit I II - I:
easy to readLED display. ~__ _ _ •
• 0.5% accuracy. • Special • •
lead insertion jacks or banana

low Distortion Function Generator
Model 3010
• Generates sine, square and
triangle waveforms • Variable
amplitude and fixed TILSQuare­
waveoutputs . 0.1Hzto1MHz
in six ranges • Typical sine

\."",,!!,!!!!!,!!!!!,!!!!!,!!!!!~ ~~V~~ i~~o~O~n ~~~er 0 5%from

Four Instruments
______ in One

e---~~/& Model 3020
. :~\ . C!F ~ , Four instruments in one pack-

- age- sweepgenerator,function
generator,pulsegenerator,tone­
burst generator . Covers.02Hz
to 2 MHz . 1000:1 tuning
range • Low-distortion high-
accuracy outputs• Three-step
attenuatorplus vernier control
• Internallinearand logsweeps

C/)
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100 MHz
Model
V-1050

Portable
Desoldering
Stations
Model DS-600

Controlled
Output
Soldering
Station
Model WTCP-N

Model TC-1 OO/ST
53 individual screw­
drivers, nutdrivers, pliers
and wrenches,31Series
99 interchangeable
screwdriver/nutdriver
bladesand handles, and
twoscrewdriver/nut­
driver sets.

35 MHz
Model
V-352

Dual Trace
Oscilloscopes

Service
Master
Tool Kit
Model 99-SM
24-piece kit

20 MHz
Model
V-202

Economically priced, general-purpose oscilloscopes.
Square, 5'h" CRT with internal gratlcule(illuminated
scale). High accuracy voltage axisand timeaxisset
at ± 3% (certified at 10·C and 35·C). High-sensitivity
design; vertical sensitivity of 1 mV/div. available. B-div..
dynamic range ensures accurate measurement of wave­
forms without distortion TVsync-separator circuit.

Hand-Held Beeper
Digital Multimeter
Model 128
• LCDdisplay. • 0.5% basic
accuracy. • 3'h digit resole­
tion • 'Beeper operates onall
ranges and functions.

Model TC-200/ST
Smaller version of theTC-100
case.27 interchangeable Series
99screwdriversand nutdrivers,
for use with thestraight or tee
handle, plus 10 assorted snips,
pliers,wirecutters and wrenches.

Hand-Held Digital 41f2 Digit
Multimeter Multimeter
Model 130 Model 135
• 0.5%basic accuracy. • 3'h • 0.5%basic accuracy.• 4'h
LCOdisplay. digit resolutionprovideswide

dynamic range. • LCD display.

$ . $

~flJ'(" ~flJ Attache Style Tool Cases
~flJ~~tJq;

Model TC-1 50/ST
Contains 23 individual
tools, 24 Series99
interchangeablescrew­
driver/nutdriver blades
and handles, 2 meas­
uring tapes, soldering
irol\ recharger, solder.

Model LBO-507A
SingleTrace with probe

Model LBO-508A
Oual Trace with probes

20 MHz Oscilloscopes
• Add and subtract r:;-"""'I'!~!I!!II"-"
modes (With CH-2
invert), permits differ­
ential measurements
(Model LBO-508A
only). • Front panel
x-Yoperation ideal for
phase-shift analysis,
sweep alignment and
vectorscope service
(Model LBO-508A
only). • 17.5nanosec
rise timeforeasy view­
ing ofhigh speed pulses
and wave forms.

~ DC Power Supplyst
~,..... Model WP-708

It's I dUll DC Vo ltmeter
It's I triple DC Power Supply

• Three separate completely isolated DC power supplies:
two0-20V @ 0-2A,one fixed 5V @ 4A • Excellent
lineand load regulation • Fully adj. current limiting
onthetwovariable suppl ies

liitJll
Model 6001

• 5 Hertz to 650 MHz . 10 MHz crystal oven timebase
input • Selectable 0.1, 1.0, 10 secgate • Switchable low
pass 50 KHz filter . True TIL compatibilityat input

Model 3001

~<t;,~
,,<t;,~ 10MHz

at 1 mV
5" Scopes

Model LBO-513
Single Trace withprobe

Model LBO-514 L......----!-=:....!..:..~::..J
Dual Trace with probes

Model 5001
For theelectronic measurement and displayoffrequency, period,
Intervaland countedevents. Uniquefull inputsignal conditionin!>
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RCA's Newest See and Do
VCR Video Tape Program...
"Familiarization and Servicing

The VGP170/TGP1500
Convertible VCR System"

L

LETTERS
con tinued fro m page 32

the harder the situat ion would be to
cha nge .

Let's see some of those " off-the-air
Pay-TV " stat ions start experimenting with
FM modulation . For those who choose
not to subscribe, the distorted, out -of­
sync pi ctures would prove just as un­
watchab le as those you get from present
scrambling techniques. A simple FM-con ­
verter/AM-remodulator box cou ld then be
prov ided to subscribers. The on ly place
AM interference co uld enter wou ld be on
the cab le from the co nverter to the TV set.
That cou ld be a perfect way to test FM-TV
in this country. Stations could forward
thei r resul ts to the FCC and, if successfu l,
we cou ld soo n see FM-perfect stat ions
popping up all over.

" Bandw idth too broad," you say? Well,
how about some form of f requency-com­
pand ing technique ?

Co me on, all you electronics engi neers:
Show us wha t you can do! Remembe r
when FM rad io was on ly a dream on the
part of E.H. Armstrong? Just think:
Peop le cou ld say, " I subscribed to that
new pay-TV station, and the pict ure is so
great that it' s worth the $18 a month ."
GARY N. SMITH,
Sink ing Spring, PA

THIS IS YOUR SHIPPING LABEL - PLEASE PRINT

Complete Package only $89.95

MAIL TO: RCA Technical Training 1-450

600 N. Sherman Drive, Indianapolis, IN 46201 8204-4- REL ~ _

NAME

STREET ADDRESS _

CITY STATE ZIP _

AUTOMOBILE IGNmON SUBSTITUTE
With respect to the " New Ideas" column

in the February 1982 Radio-Electronics, I
think that w ith a litt le close exam ination
you will fi nd that the author, Stan K.
Stephenso n II, knows very littl e about
electronics , sti ll less about gaso line
engi nes, and needs to go back to schoo l
for his mat h.

The 2N6384 power dar lington trans istor
has a co llector-to-base breakdown vo lt­
age of 60 vo lts. The reason for the capaci­
to r across the coil is to create a f lywheel
effect, caus ing a reverse emf of up to 450
volts ; therefore , a power-transistor with a
breakdown rat ing of at least 400-vo lts
sho uld be used , then a Zener diode of
about 350 volts should be placed co llec­
to r-to-base to c lamp any spi kes exceed­
ing 350 volts. It is not good practice to use
the vo ltage rat ing of a capacitor for a
c lamp, such as the .05/ 100 that he is
using co llector-to-emitter.

The frequency at wh ich he is running
his oscillator, 1-kHz, is equ ivalent to
15,000 rp m, not 650 rpm . I think that is a
li ttl e too fast for a car eng ine to idle.

1 kHz x 60 = 60,000 sparks per minute.
An eight-cylinde r eng ine f ires 4 times per
revol uti on. Th us, 60,000 div ided by 4
eq ua ls 15,000 rpm .

As for the neo n lamp, who is goi ng to
hol d a sma ll NE2 neon lamp , wit h 30,000
vo lts across it , one eighth of an inch away
from a pu lley, fan , and a bunch of belts
turning at 15,000 rpm ?

In co nc lusion, it is my hop e that any­
body who tries that gadget is lucky
enough to have the .05/1DO-volt capacitor
sho rt the first time the co il fires , thereby
elim inating all of the aforementioned
pro blems .
GORDON HENDRIX R-E

Allow 4-6 Weeks Delivery

Ouantity @ $89.95 Each

$ Tota l Enclosed

This full-color Technical Training Video Tape (VHS Format) is invaluable
for technician training or for use at the bench when the VCR or
Tuner /Timer is being serviced. Includes visual instruction with audio
narration on Tuner/Timer, IR Remote, Cylinder and Capstan Servo
servicing , plus Sound-o n-Sound operat ion and much more.

Systems and circuits are referenced to the VCR counter number so
that technicians can proceed directly to the related subject matter.

• Video Tape . . . BO-Minutes, Full Co lor
• Workshop Manual .. . Fully Illustrated

Step- by-Step Servici ng Procedures
• Training Workbook . . . Reinforces Your

Learning with "Hands-On" Exercises

1---- - -- - - - -- - - - - - - -- - - -,
Yesl Hen I
Send the number of tapes I have indicated to address below: ~

Enclosed is my check or money order payab le to RCA Corp. ~ lnt)
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EQUIPMENT REPORTS

Radio Shack
Model MG-1 Music

CIRCLE 101 ON FREE INFORMATION CARD

FOR YEARS . THE MOOG SYNTHESIZER HAS
been sy no nomous with modem elec­
tronic music and rock bands . Ear ly ver­
sio ns of that dev ice , however. were
very ex pensive and we re regarded as
status sy mbo ls for the rock musician s.

RADIO SHACK MG-1

OVERALL I I I 1 I I I
PRICE

EASE
OF USE

INSTRUCTION
MANUAL

PRIC5IVALUE

11213 14 15 16 17 8 9 10

~0~/

Now Radio Shack (One Tan dy Cen­
ter. Ft. Worth. TX 76102) has entered
the market with their model MG-/ from
Moog .

The ins truction manu al that acco m­
pan ies the ins trument provides exce l-

len t graphic examples to acquaint the
user with the wide varie ty of sounds
available. Some of those sounds include
musical instru ments and sound effects .
The man ual also includes a section on
basic mus ic theory for those with litt le
or no music background .

The 2~-octave full-chromatic key­
board is used in combination with a wide
va riety of tone-contro lling features : a
2: I sy nc selector. 3 position octave
se lector. square or triangular wave­
shape se lector and even a mixer that will
let you mix two tone s . a noise source.
bell tone. or polyphony (which allows
yo u to play chords) .

Modu lation capab ilities include vi­
brato. tre molo. random. and glide se­
quences. A separate filter permits cutoff
and peak emphasis , while a contour sec­
tion adjust rise and fall times.

, continued on page 42
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Model MT-2 $1.10ea
10 for $9.00
Completelyplasticmolded
construction for weather­
proofing. Supplied with
rubber boot

VHF/UHF MATCHING TRANSFORMERS

Model MT·l $.75 ea
10 for $6.00
VHF/UHF 75·300 ohm
matching unit Miniature
size com!J1etelyshielded
and balanced for reduction
of direct pick·up. ~

a: -4'.

VHF/FM AMPLIFIERS ()

Model 7002 $9.95ea 'Co ',
• All solid state signal amplifier . ~ .
boosts weak signals, For 2 sets, e

Model 7004 $12.95ea
• For up to 4 sets . Signal gain 3 dB

•

_ ' DISTRIBUTION

\
' ------- AMPUAER VHF/UHF FM

e • ~FMcLt~ $29.9500.
•• • Designed for TVN CR

multiple-set installations.

QUICK CONNECT " F"~
PLUG & BALUN ~

ModelV 400 $1.50 ea ~
10 for $12.50 QUICK CONNECT

" F" PLUG RG 59U
QUICKCONNECT ModelV 4036

"F" PLUG l!J' $2 50ModelV 403 .75 .' • ea
10 for$6.oo ·~
For 75 ohm cable.
No wiring necessary. 6 It

TV GAME SWITCH

ModelV 450 $2.95
300 ohm in and out with
RCAplug.

COAXIALSWITCHING FORrlm
TV VIDEO CASSETTE '<.> D

RECORDERS $6 95 ~~~~'$- $
Model AB-370 • ea '-
3-position ooaxiaJ '
push-buttonswilcn ~

~
COAX AB SWITCHES

~~::- Model AB·27 $2.95ea
. .. o . • Imput 75 ohm e Output 75 0hm.

Model AB-28 $2.95 ea Model AB·29 $2.95
• Input: 75 ohm. • Input: 75 & 300 ohm.

• Output: 300 ohm.' ~~';_

ANTENNA/CABLE TV ~~.

SWITCH $10 95 ' :
Model AB-400 • ea :"

. •-.-. ANTENNA/CABLE TV
, , SWITCH $9 9
'j i 'l Model AB-410 • 5 ea
T. .. • Switches from cable to antenna
: -;;::"II system instantly. • Accepts 75 or

• 300 ohm imputs.

=
" ~-

l, J
I, fJ:, ,

COAXIAL SWITCH

ModeIOC5-AlB$7.95
A versatile product,with a
range of consumer and
MATVapplications.

• MOIte, Chellle N.Y. s tetel ADD FOR SHIPPING AND INSURANCE
• VISA • COD r..!dente odd to $2!5Q.OO .. .. . .. S 4 .!5Q

: ~::,~o_' .:::m~e S~l :gg :~ ~:gg : :: : : : : : ::gg "'~~II
$25.00 min im um order 751 .00 t01ooo.00 •••. . ••• 12 .00
COD'l extrIi (requn. 25% depoIIt) CHer 1000.00 ••• . . •• •. •• ••• • 12 .50

b
.rrrnr:

VIDEO CONTROL CENTER

ModelV 4802 $39.95 ea ~cCdo~~~
Provides remote control access of
all your Video,TV or Cable imputs
to your TV set or Big Screen TV
from one convenient location by
merely flipping a switch.

Y T E KN IKA WIRELESS
REMOTE CONTROL
TV TUNER

$110.00 ea
Model 6301

~ REMOTE TV
~ CONVERTER ~. ~ "
Wireless Remote Control . __ ~ ~~ \
40 Channels ;,;,;,;. =

4 or more ~~~~

139.95ea 125.00ea
Model CTC5R

VIDEO SWITCHER

~
Mode l V 4801 $29.95 ea

., Flipaswitchtowatch aprogramon
- , I;> any channel, while simultaneously

_ recording a programon any cable[;;;:~ I (='J or pay TV channel - or vice versa
=~ i.==j Plus,you can use your recorder's

programming featuretorecordTV
programs while you're away.



EIUIPIEIIT All TRAIIIIIII
IIIITHER SCHIll CAli lATCH.
NIS H ME TRAI GINVITES YOU TO EXPLORE MICROCOMPUTERS,
oGITAL SYSTEMS A 0MORE, WITH STATE-OF-THE-ART EOUIPMENT
YOU ASSEMBLE A 0KEEl!
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Without question, microcomputers are the
state of the art in electronics. And NTS is the
only home study school that enables you to
train for this booming field by working with
your own production-model microcomputer.

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

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

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

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

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

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

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

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

1.
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Simulated TV Reception 4 .

~
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Zip _

II 3.

Name ----- ------- Age _

Address _

Apt. City _

State _

TECHNICAL -TRADE TRAIN IN G S INCE 1905
Res Id e n t and H o me-Stud y S c hoo ls

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

o Check if interested in G.!. information.
o Check if interested ONLY in classroom training in LosAngeles .

DiSNATIONALTECHNICAL
SCHOOLS

r-- -----.------- _••_------ - •.
NATIONAL TECHNICAL SCHOOLS I
4000 South Figueroa Street. ::.--'
Los Angeles . California 90037 Dept 206-582 - ..........:It.!:....:...
Please rush FREE color catalog on course checked below

o MicroCompute rs/MicroProcessors 0 Auto Mechanics
o Communications Electronics 0 Air Conditioning
o Digital Electronics 0 Home Appliances
o Industrial Technology 0 Color TV Servicing

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

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

unit 4K RAM, expandable. 2 . The NTS/KIM-l
Microcomputer A single board unit with 6 digit

LED display and on-board 24 key hexadecimal
calculator-type keyboard. A 6502 based

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

features f loppy disk storage, "smart"
video terminal, two Z80 micro­
processors, 16K RAMmemory, expand­
able to 48K . 4. The NTS/HEATH GR­
2001 Digital Color TV (25 " diagonal)
features specia lized AGe-SYNC muting,
fil tered color and new sol id-state high
voltage trip ler rectifi er.
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EQUIPMENT REPORTS
continued fro m page 37

Above the keyboard is a clus ter of
switch controls that are used to "pro­
gram" the synthesizer. Two waveform
generat ors (sawtooth and square wave )
provide the bas ic so und so urce : the
modulat ion co ntro ls, filte rs, and mixer s
shape the fina l so und.

The synthes izer has a low-level , high­
impedance outp ut that is designed to be
used wit h an ex isting amp lifier, handy
fo r hom e or "concert use. In addition a
headpho ne jack permits the unit to be
used in a noisy environment. or without
disturb ing othe rs . The unit also includes
a bu ilt-in AC power supply.

Rear-panel jac ks prov ide pitch and
trigger interface ports for co mputer con­
tro l. Another rear-panel jack allows you
to inpu t an externa l so und source, such
as a tape recorder.

The lightweight instrument has a pro­
fessional look: basic black viny l with
co lor accents grouping the cont rols by
co mmo n function . The " fee l" of the
key s is quite co nve ntiona l and the spac ­
ing is sta nda rd .

The model MG -I provides an eco­
nom ical alternati ve to more ex pensive
e lec tro nic so und gene rating equipment.
It se lls for $499.95. and is ava ilable
fro m Rad io Shack outlets : R-E

Microtek
Bytewriter-1

Matrix Printer

CIRCLE 102 ON FREE INFORMATION CARD

Microtek Bytewriter-1

OVERALL I I I I I I I I I
PRICE

EASE I I ,
OFUSE

INSTRUCTION ,
MANUAL

PRIC~ 1 1 111 11 11
VALUE

111 213 1415161 71 8 19 10

~V~~~~

T H E B}TEWRITER- I MA TR IX PRINTER.
by Micro tek Inc . . is .a 7 x 5 dot-matri x
printe r for the TR S-80, Apple and
A pple II , and A tar i 400/800 com­
puters that specifica lly an swers the
need for an inexpensive printer ca­
pab le of accommodating standard letter­
size sheets and paper rolls.

Priced at only $299, the Bvtewriter-l

OOOOOOPS!

If you had trouble following our re­
port on Microtek's Bytewriter-1 last
mon th, there was a good reason . It
see ms gremlins played an April-Fool
trick on us and moved aro und some
type when we weren 't looking. Here is
how it should have appeared .

has th ree ind ividual internal co nnectors
fo r the three co mpu ter sys tems. It is
almos t impossible to mix up the co n­
necti on s if you move the printer from
one co mpute r sys tem to another be­
cau se the requ ired interface cab le from
the computer to the printer will attac h
only to the ap propriate co nnector.

Th e Bvtewriter-l prints both upper
and lower case-without lower-case
descenders-at 10 characters-per-inch .
6 lines to the inch. It accepts 95 of the
96 sta nda rd ASC II printable character
codes and three control code s.

In the ASC II " sta nda rd " , the char­
acte rs sta rt at decimal code 33 and run
through decim al 127. Code 127, how­
ever, is not rea lly a cha rac ter: it is the
delete fun ction . Some printe rs, on re­
ceiving a code 127 fro m the computer ,
will do nothing. The Bvtewriter- l . how­
eve r. tr anslat es code 127 into an ope n

IAccuracy: 1.5% V DC, 2.5% V ACI$
MA 2H Current range: 15 A AC/ DC 79.00

Oth e r specs same as MA1H
1 YEAR IMMEDIATE EXCHANGE WARRANTY

INTRODUCTORY OFFER
MA 1H A Professional Tool for only $49.00

VISA-

Safety Test Leads $ 7.90
Case fo r Meter and Leads $12.00

Black mo lded high impact thermoplasti c case .
Large mirror scale, 83mm
Meter movement: Coil core ma gnet mounted on s ho ck-p roof

jeweled bearings . Overload prot ected .
Dimensions: 92 x 126 x 45mm, Battery AA s ize 1.5V
Input impedance: 20k rI. /V DC, 4k r2I V AC
Accuracy: 3% V DC, 4% V AC
Measuring ranges

Voltage Current Resistance Capacitance

0.15 V dc 50 !lAdc 10 . .. 1 kO 200 0 .. . 200 000 ~IF

0.5 V dc 0.5 mA ac/dc 100 ... 10 kO 200 .. . 20000 !IF
1.5 Vac/dc 5 mA ac/dc 100 0 . .. 100 kO 20 ... 2 000 ~IF

5 Vac/dc 50 mA ac/dc 1 kO . .. 1 MO 2 . 200 ~IF

15 Vac/dc 500 mA ac/dc
50 V ac/dc 5000 mA ac/dc

150 V ac/dc
500 V acldc

1000 V dc

THE TEST. EQUIPMENT SPECIALISTS
TOLL FREE HOT LINE

800-223-0474
54 WEST 45th STREET , NEW YORK, N.Y. 10036 212-687-2224
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BurglarAlarm
A computerized burglar alarm requires no
installation and protects your home or
business. It is the first real alternative to a
thousand dollar or more professional system.

The Midex 55 alarm
system measures
only 4" x ' TOY,," by
7" yet protects you
like much larger and
expensive security
systems.

ui. APPROVED SYSTEM
If you have owned a burglar alarm for more
than a year, there's a good chance that it has
required service. The Midex, however, is
solid state and built with the same heavy
duty components in industrial systems. The
Midex is made by Solfan Systems, Inc., the
leader in the production of radar detectors
for commercial and industrial security svs­
tems. Solfan has made more than half a
million industrial radar sensors and over
100,000 Midex 55. Will the Midex ever need
service? No product is perfect. If you ever
have a problem, call us on our toll free
"help line" at (800) 227·8167. The product
has a limited 1 year parts and labor warranty.

43

665 Clyde Avenue
Mountain View, CA 94043
(415) 964-7020 in Calif.
(800) 227-8167
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STANDING BEHIND A PRODUCT
The Midex protects more than 100,000
American homes. But the true test of how it
performs is in your home or office. That is
why we provide a one month trial period .
We give you the opportunity to see how fail
safe and easy to operate the M idex system is
and how thoroughly it protects you and
your loved ones. Decide after one month
whether or not you want to keep it. If you
decide to keep it, you'll own the best. If
not, return your unit for a full and prompt
refund. There is no risk.

Purchase the Midex 55 now for $199.95 and
the SP-30 blast horn for $39 .95. We recom­
mend the purchase of two blast horns. To
order, simply send your check to the address
shown below. California residents add 6%
sales tax. Credit card buyers may call our
toll free number below. There are no postage
or handling charges. The unit will be sent to
you complete with all instructions.

Midex gives you everyth ing you could pos­
sib ly expect from a burglar alarm: 1) a
professional grade system at a very reason­
able price , 2) toll free telephone assistance,
3) the chance to buy a unit in complete
confidence, knowing that you may return
it if it's not exactly what you want. You
can't lose.

Computer technology has produced the
ultimate security system. Order your Midex
55 without obligation today.

midex
The po werful blast horn has a 120dB output
and makes a sound so loud it causespain .

EXPANDABLE SYSTEM
You can set up the Midex in your own home
in minutes. It looks like a stereo component.
Just plug it into a wall socket, aim and adjust
its protection pattern and connect two wires
to the powerfu l alarm blast horn SP-30. If
you wish, you can connect two alarm blast
horns. If you connect 2 blast horns, we
recommend one outside and one inside.
A test light allows you to easily determine
the area of coverage of the protection
pattern. A thumb wheel lets you adjust it to
your needs.

As an extra security measure, you can con­
nect one or more panic buttons to the Midex.
The panic buttons activate the alarm even
with the radar protection pattern turned off.
But even if you don't use the expansion
features, the Midex is complete, ready to
protect you, just as it arrives in its well­
protected carton.

NO MORE FALSE ALARMS
Compared with other burglar alarms like
ultrasonic systems, the Midex has almost no
chance of false alarms, since it is not affected
by traffic noise, plane noise, air conditioner
turbulence, telephones or strong outside
winds. Only the motion of the burglar
walking through the radar field can set it off.

The adjustable pattern has a range up to
50 feet.

COMPARED AGAINST OTHERS
The Midex compares with much more expen­
sive professionally installed systems. Yet it
costs no more than do-it-yourself alarms
purchased at retail. In a recent article, a
leading consumer magazine rated the Midex
tops in space protection, alarm siren power
and immunity from false alarms. Don't be
confused. There is no system under $1000
that provides you with the sameprotection.

The concept is simple. Provide all electronic
functions of a professional wired together
system. Put sensing and control into one
easy-to-use device. Use large scale integrat ion
of solid state components to achieve lower
cost and greater reliability. Here are some of
the exciting features:

Invisible Protection. The Midex 55 protects
your home using exactly the same technology
that police radars use to catch speeding cars
and trucks. When you are not at home, the
Mide x 55 generates a low energy radar field
that detects anyone who moves in a desig­
nated area of your house. The protection
pattern is an adjustable tear drop shape with
maximum dimensions of 50 x 20 feet.

Loud Alarm. When the system detects an
intruder, it turns on a loud police type
electronic siren. The sound is loud enough
to cause pain. It is loud enough to drive a
burglar away before he can steal or damage
your valuables. It is loud enough to alert
your neighbors and, more important, loud
enough to warn you not to enter your home
before the police arrive.

Computerized Controls. To turn the system
on, you punch in your personalized 4 digit
access code. You now have 30 seconds to
leave your home or office. When you return,
you enter and disarm the system with your
access code. You have 30 seconds to do
that also.

When the Midex senses an intruder, it remains
silent for 30 seconds. It then sounds the
alarm until 8 minutes after the burglar leaves.
The alarm then shuts off and resets, once
again ready to do its job. This shut-off fea­
ture, not found on many expensive systems,
means that your alarm won't go wailing all
night long while you're away.

Standby Power. Should AC power fail or
a smart burglar cut your AC power lines,
the Midex 55 automatically switches to
FAI L-SAFE operation using a built-in
rechargeable battery pack. You are protected
no matter what.



Case $10.00 Shipping $3.00

code . A line feed is automat icallv
accomplished as a resu lt of the carriage
return . If j ust a line feed is desired . it is
necessary to send a CR code to the
prin ter. Whi le that provides a line
fee d, it also moves the printhead to the
beginning of the next line : that makes it
somewhat difficu lt. if not impo ssible.
to line up co lumns .

Unlike ea rlie r "budget" printers that
used rolls of narrow, add ing-mac hine
type paper that permitted lines of pe r­
hap s 16 or 30 characters. or that used a
somewhat d ifficult to obtain and ex­
pen sive heat -sensitive or elec trostatic
pape r. the Bvtewriter- I uses standard
shee ts- lette r or legal size- o r standard
paper ro lls up to 8!6-inches wide. The
pap er feed is fric tion on ly: there are no
tr act or or pin-feed devices . Single
shee ts are inse rted from the rear. Per­
man ent brackets and a removable
spindle are provided for paper rolls. The
bracket supports a standard 5-inch
diam et er telet ype paper roll off the
table-the user is not limited to one of
the new mini-size ro lls of approxi ­
mat ely 3-inch diamete r. whic h happen
to cost mor e than the sta ndard roll.

The characters are printed by a 7­
wire printhead that plugs into a sock et
and is user- replaceable by simply
loo sen ing two sc rews and unplugging
the connect ing cab le. Unlike most
othe r printheads that are connected
to thei r electronics by a flexible ribbon
cabl e that " rolls" along with the print­
head . the Bvtewriter - I uses disc rete.
highl y flexible wires to co nnect the
pr inthead to the circu it. Th e wires
flop and twist cons iderably as the
print head travels. While it does not
ap pear to the eye that the twisting
wires wo uld have the life ex pec tancy
of .. ro lling ribbon " , ther e is no pre­
vio us ex perience on which to make a
judgmen t as to life expe ctancy of the
wires .

The printhead is driven by a grooved
spind le. ra the r than a drive be lt. Again ,
that is an arra nge ment we have not
see n used in a matri x printer before :
but it does work. Again, we have no
idea what the life expectancy or
reli ab ility might be : but afte r seve ral
weeks of quit e severe useage-likely
more than do ne by the average hobb y­
ist-we have had not a single instance
of difficulty with any part of the printer 's
e lectrical o r mechan ical asse mbly.

The printh eads bi-directional drive
is the "full line" system co mmon ly
found on man y lower-cost printe rs : it is
not logic-seeking. That is. the head
sweeps from full left to full right. eve n
if it pr int s ju st a single lett er on the left
s ide. It then sweeps back fro m full
right to full left rega rdless how much it
has to print. The printer speed is 80
characte rs-per-second (per line). 60
lines-per -minute .

Th ere is no impression adjustment

Model 135. First
4'/ z-digit DMM with
hand-held
convenience .. . $235

mainder are "wrapped aro und" on the
next line .

Whe n the prin ter receives the SO
code, all data that follows is printed out
in "bold" do uble-width characters.
Reception of the SI code ca ncels the
"bold" charac ters and all printing that
follows the SI code is normal width.
Th e SO and SI codes ca n be inte r­
mixed at will in the same line. per­
mitti ng individual cha racters. words ,
and phrases to be printed " bold.""
Th e bold charact ers do not ca nce l at
the end of a line , but will co ntinue until
the SI code is received.

Lik e so me other printe rs. the By te­
writer-I ignores the Line-Feed (LF)

Model 130. Our
most popular model,
the price/ perfor­
mance champ . .5125

THE TEST EQUIPMENT SPECIALISTS
TOLL FREE HOT LINE

800-223-0474

AlNANCE IS PROUD TO INTRODUCE the
Line of High Quality Digital Multimeters

Featuring The New 130 Hand-Held DMM

ACCURACY SENSITIVITY
MODEL DCV DCA ACV ACA (J DCV DCA ACV ACA (J

130 0 .5 % 1 % 1 % 2% 0.5 % 100iLV liLA 100lN l iL A l OOm (J

131 0 .25 % 0 .75 % 1 % 2 % 0 .2 % lOOiLV liLA lOOIN liLA l OOm(J

135 0. 05 % 0.5 % 1 % 1.5 % 0. 2 % lOOIN 10iLA lOOIN l iLA lOOm(J

,

Rugged DMMs from Keithley - all feature large, bright
LCD display, easy-to-use rotary sw itches, ex ternally accessib le
battery and fuse, IDA current range, d iode test capability , low
battery indicator, cushioned components.

I

Model13l. Similar
to Mod~1 130, with
increased
accuracy $1 39

KEITHLEY

54 WEST 45th STREET. NEW YORK. N Y 10036212·68 7·2224

bo x of the type used on quest ionn aires.
If you we re printing something wher e
yo u might want to check off each ste p
with a pencil or pen . the open box
would be an asset.

The Bytewriter-I responds to" th ree
ASCII cont rol codes . Th ose are: CR
(carriage return). SO (shift out). and SI
(shift in) . CR also pro vide s an auto­
matic linefeed . When the pr inter re­
cei ves the CR code, all dat a sto red in
the print buffer is printed and the pape r
is advance d one line. If more than 80
characters have been rec eived and
stored in the printer' s buffe r before the
CR is sent by the computer, the first 80
are printed on one line and the re-
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and usually exceed those of the
original parts and that they've
been tested using stringent pro­
cedures established by the U.S.
Military.

Tofind out more, seek your
nearest authorized Philips ECG
distributor.

If you are not already a
believer, one look at our catalog
should convert you.

t's not the bible,
but a lot of service technicians
wear by it.

Behold! The Sylvania ECG~ transistors and linear IC's by
Master Replacement Guide, "the app lication. You will find clear,
most comprehensive publi cation concise descriptions and illustra-
of its kind used by the industry. tion s on each type from diodes

Inside you will find more than to IC's with specifications, appli-
170,000 industry part numbers cations and package dimensions.
cross referenced to over 2,500 What's more, you also have
ECG numbers, including most Philips ECG technical resources
of the hard-to-find foreign parts ready to help you with any ques-
that are plaguing more and more tions you might have regarding
repairmen every day. particular situations or applica-

If the part number is illegible, tions; and as always, all ECG
there are also easy to use com- parts you will receive come with
prehensive selection tables to the knowledge that they've met
help you iden tify and replace specifications which are equal to A North American Philips Company

"For your nearest ECG distributor, please call 1-800-225-8326; in Mass.. call 1-800-342-8736."

CIRCLE 19 ON FREE INFORMATION CARD 45



for the printhead; it is set at the factory
and will print up to the original and
three copie s. Our experience showed a
somewhat irregular impression impact­
den sity where a substantial part of the
charact er was reproduced by a string
of dot s , such as the small letter " e" , or
the parenthesis symbols [ (,) ]. While
the "top" (original) copy was legible,
the copies-particularly the third­
were somewhat difficult to read . Also ,
bear in mind that "copy does not mean
carbon. Using sheets of letter-size
paper, the original and two NCR (No
Carbon Required) copies ju st barely
slipped through. The original and three
NCR' s required considerable care to
load. Unle ss a Mylar carbon film was
used it was somewhat difficult to make
"carbon copies" using single sheets
because it was difficult to load single
sheets intersper sed with ordinary
carbon paper. Paper rolls that con­
sisted of factory interleaved original,
carbon and " second sheet" (copy)
were more convenient because they
fed through smoothly and without any
bother. Actually, roll paper proves the
most con venient to use; and it' s cer­
tainly inexpensive if you purchase the
ordinary teletype-paper grade.

One nice feature is that the paper
can be rolled backward s or forward s
whether the power is on or off. Typical
of matri x printers , the print line is low,
out of sight. If you print one line you
can roll the paper forward to check
copy and then roll it back for additional
printing; it' s not necessary to turn off
the printer to roll the paper backwards .

The ribbon is supplied in a cartridge
that spans almost the full length of the
printer. It simply drops into place;
there is no threading or positioning. It
is one of the easiest ribbons to install,
even for someone who is all thumbs.
Replacements are priced at $7.95.

The printer is rather small. Without
the paper-roll adapter, it measures 15
x 9\4 x 3-inches. (You must allow
some room at the rear for loading
paper. ) The power switch is located at
the left rear out side the paper path .
The interface cable comes out the right
rear , also out side the paper path .
(Even some of the best of other printers
are known to get their cable s tangled
up with the paper because the cables
are right in the feed path .) On the top
right is a recessed , toothed knob for
manual pape r positioning.

While the Bvtewriter-I has some
obvious limitat ions, such as variable
impact density and lack of direct line
feed, it doe s quite a creditable job for
its price . Cert ainly, at $299 (plus $19.95
for the interface cable and $15 for
shipping) it is one of the least expen­
sive " full size" printers around. For
information, or to order a Bytewriter-L,
write to Microtek Inc .. 9514Chesapeake
Dr. , San Diego, CA 92123. R-E

. . 5.95

...• 5.00

. . ... 1.95

ZYZZX
VHF-UHF WIDEBAND

ANTENNA AMPUFIER

A Revolutionary New
One Stage HYBRID

IC Broadband Amplifier

MODEL All-'

50 MHz - 900 MHz

12 dB GAIN ± 0.5dB

Minimum Order:$16.95. Add1096 Shipping
and Handling on orders under $40.00. For
ordersover$40.00, add5%. MinimumShip­
ping and Handling $2.00. Catalog $1.00.

- VISA and Mastercard Acceptable -

er ' U T
.0 _0

1 VTl -SW
2 CB1-SW
3 TP7-SW

DIS Clll l'TlDJl ~Il I CE

VarJclor UHF Tuner. Model UES·A56f • . . . • •. $34.95
PrintedCircuit Board. PfI-Onllt<! • • . . • . . • . . • . . 18.95
p.e.B. Potentiometers, 1-20K. 1-1K, and
5-10K ohms. 1-pieclS ... . .. . . . . . . . . . . • • . 5.95

4 FR35-SW Resistor KIt. 1,4 Watt. 5% Carbon Film, 32-pltces. . . 4.95
5 PTl-SW Power Transformer. PRI- 117VAC, SEC-24VAC.

250m. . .. . . . .. . . . .. .... 6.95
6 PP2·SW Panel Mount Potentiom eters and Knobs, ' -1KBT

and 1-5KAT w/Switch
7 SS14·SW IC's 7-pes, Diodes 4-pes, Rl\Julators 2-pes

Heat Sink l-piece 29.95
8 CE9-SW Electrolytic Capacitor Kit. g-pieces. . . . . . . . . . .• . 5.95
9 CC33·SW Ceramic Disk CapacitorKit. 50 W.V.. 33-piecIs .•. . 7.95

10 CT-SW Varible Ceramic Trimmer Capacitor Kit.
5-65pfd. 6-pieces.. .. , . . . . . . ... • 5.95

11 l4·SW Coil Kit l8mhs 2-pieces , .22,uhs t -pece (prrwound
inductors) erd 1 T37-12 Ferritl Tanoid
Core with 3 h. of '#26 wire

12 ICS-SW I.e. Sockets. Tininlay, a-pin S-pietts
and 14-pin 2-piecu

13 SR-SW Speaker, 4)(6" Oval and Preponched
Wood Enclosure . . . . . . . . . . 14.95

14 MISC-SW Misc. Parts KIt Includes Hardware. {6/32. 8/ 32
Nuts. & Bolts}, Hookup Will. AnI. Terms. DPDT
Ant. Switch, Fuse. Fuseholder, ete 9.95

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

ThISunit is not available anywh ere else in the worl d. One unit
serves many purposes and is available in Kit or Assembled
form. Ideal fo rou tdooror indo or use. Input-output impedance
IS 75 ohms. Amp lif ier inclu des separate co-ax feed pow er
supply. Easily assembl ed in 25 min utes. No coils, capacitors
etc. to tune or adjust.
ALL·1 Complete Kit w ith pow er supply $24.95
ALL·1 W ired and Tested w ith pow er supply $34.95

~ STVA·3 YlgiAntema, _

.s.~\ 14.5 dB. 75ohm. Cila. 50-68 . . 51&.95
~SlVA-4 Y'liiAntema.

14.5 dB. 75 ohm. Cllan.44-52 51& .95

~Ma 11.5dB. 75ohm. Chan.42-54 59.95

RG ·59/U 75 ohm low Loss CO" Cable 5 .12 p/ft

F-59 CoaxialComectors. II . . . . . . . 39
MT-l Special UHf 75-300 ohm M. ttIingT~nsf""",. ea 1.45
ALL-l HYBRID ICWOl<bandVHf-UHf-fMA"""", AmpIifier Ki1 • . . 24.95
ALL·l HYBRIDICWlloIlandVHF-UHf-fMAnt Amp. As.~bl.d . . 34.9~

• I • I'

MITSUMI
VARACTOR

UHF TUNER
Model UES·A56F

$34.95
Freq. Range UHF470 - 889MHz

Antema Input 75 ohms
Channels 14-83 Output Charnel 3

Our New STVA 14.5 dB GAIN,
14 ELEMENT CORNER REFLECTOR
YAGI ANTENNA

ONLY
$19.95

MODEL NO.
MAE-!

• NOT A KIT
• 1.9-2.5 GHz

• 38W' LENGTH

• 23 dB AVERAGE GAIN

• DIE CAST WATERPROOF HOUSING
FOR ELECTRO NIC CIRCUITRY

• COMMERCIAL GRADE
• INCLUDES MOUNTINGHARDWARE

INTRODUCING~
OUR ~

MOS - AMATEUR - ElY
32 ELEMENT YAGI ANTENNA

Simple Sim on Video Stab il izer, Model VS-1 25,
el imi nates t he vertical roll and j itt er f rom " copy
guard" video t apes w hen play ing t hro ugh large
sc reen proje cto rs or on another VTR . Simpl e to
use, just adjust th e lock cont ro l for a st ab le
pi ctu re.Once the co nt ro l is set , th e tape w i ll play
all th e wa y t hroug h w it ho ut furth er adjust me nts.
Inc ludes 12V power supply.

VS -125 Video Stabilizer w ired $54.95

SIMPLE SIMON VIDEO
SWITCHINGBOX

Model VSB-300

The
Affordable

Video
Control Centerl

Excel lent in iso lation and no loss rou t ing syste m.
Simple Sim on s VSB -300 Vid eo Switchi ng Box
enables you to bring a variety of v ideo components
togeth er for easy v iew ing/ du bb ing. A lso you gai n
t he ability t o record one ch ann el wh il e vi ewing
anot her. Uni t in cludes two F-type qu ic k co nnector
ended cab les .

VS B-300 Video Sw itching Box w ired . . . . $19.95

Available by Mail Order Only - Send Check or Money Order To:

SIMPLE SIMONELECTRONIC KITS~ Inc.
Calif. Orders: All Other Orders:

3871 S. Valley View. Suite 12 11850 S. Hawthome. Blvd.
Las Vegas, Nevada 89103 Hawthorne, Calif . 90250

Tel: (702) 322- 5273 Tel: (213) 675-3347
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V-550B 50MHz, DUAL TRACE DELAYED SWEEP
PORTABLE OSCILLOSCOPE

Variable Hold -off
Circuitry Facilitates
Pulse Measurement

Delayed sweep
permits 1,000 X
Mag nif icati on

CALL FOR
INTROD(JCTORY

OFFER

HITACHI
100MHz

OSCILLOSCOPE
MODEL V-1050

• 20kV CRT supply
• Large, bright 8 x 10 cm screen
• Four-trace operation (Ch 1, Ch2, A tr igger, B trigger)
• High sensitivity500 uV/div (5MHz)
• High accuracy ± 2% (+ 10°C to 35°C)
• Alte rnate tim~a\a:r~~n
• Full T~ t ' ooe~g \ ,...--- - - - - --,

\J ~ '\1 <@ IN STOCK FOR

{a.C~~~i 150BNB~.:;,3..e~:~ ',PO ill:~M:~::::E~:~,~:"d
metal bac p.

VERTIC L en I al Channels)~
Bandwidt i ime .>--
DC to at leas lOOMHz and rise time 3.5ns or less .~ to at least 5MHzand rise time
70ns or less at 10 X magnification. Lower ·3db poin'(ff coupling 10Hz or less. lOx
probe: I Hz or less. _.

H~RIZON e,&rION ~

~C\~ div. to O.5s1div. in 23 calibrated steps. L4iiA~nce. Uncalibrated continuous
~ control between steps I : < 2.5 \'"\a l-"

Time Base B \ -e \,
20nsldiv. to 5Omsldiv.A'} tl.calib Mted steps 1·2·5 sequence. lOx mag extends fastest
sweep rate to,.,irp{(i)(:-:::t I'
~~f.rA(j};~e1'ay
lV'''llinW~ ca librated contro l between 0.5 and lOx time base A sett ing.

AT LAST A lOOMHz OSCILLOSCO PE
WORTH WAITING FOR

WITH NO WAITING

ADIIANC& IS PROUD
TO INTRODUCE

The @HITACHI Line
of High Quality Oscilloscopes

All Hitachi Instruments
Are Backed by

A Two-Year Warranty

V-202 & V352
20MHz s 35MHz DUAL TRACE

OSCILLOSCOPES

AlNA~
ELECTRON~

\j~\~'l>W\
('1 - - - - -

1. Square «'RT with intern
(illumi naQd seal

2. High-accllracy vol is and time axis
set at ± 3 % (certiflf at 10° to 35~~~ S

3. High-Sensi~ty l mv/dlv 'l.J
4. Low drift cP
5. Dynamic ranm; 8 div. 1. \-e
6. TV sync-sepa~or ci~~1Q I aIJ-e)
7. Built-in signal~~~~ ine (V-352)

8. x-v operation

9. Sweep-time magnifier (10 times)

10. Trace rotation system

11. Fine-adjusting, click-positioning function

THE TEST EQUIPMENT
SPECIALISTS

TOLL FREE HOT LINE
• 800-223-0474 ~

• Large, Bright 8 x 10cm Screen
• High Sensitivity 1mv/div

(10MHz)
• 5 ns/d iv Sweep Rate
• 3rd Chan nel Display

(Trigger View)

• Varia ble Trigger
Hold-off

• Full TV Triggering
• Single Sweep
• Automatic Focus

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



Power play.
Six ways to handle your power supply needs

...from B&K-PRECISION
Rounding out the field is the compact 1640.

Des igned specifically to power mobile eq uip­
ment, it de liver s 11-15 Vdc at 0-3 amps.

All B&K-PRECISION power supp lies featu re
voltage and current metering, full ove rload
protection and floating outputs. They're all
des igned for cool power, so you won 't be
buying a ben ch war me r.The prices are
attrac tive too ,

If you need a power supplyfast, you can sco re
with imm ed iate delivery at your local B&K­
PRECISIONdistributo r. For details, call toll -free
1-800-641-4627 (in Illinois 312-889-8870).

The B&K-PRECISION 1650 is one supply that
can replace three . It features a 5 Vdc, 5 amp
output for d igital needs and two auto-tracking
0-25 Vdc outp uts. The outputs are fully iso lated.

The popular 1601 is ideal for a wide range of
so lid-state app lications. It supplies 0-50 Vdc
with up to 2 am ps. It's high voltage counterpart
is the 1602. The 1602's primary output is 0-400
Vdc at 200 rnA, com pleme nte d by a 0 to - 100
Vdc bias supply and 12.6/ 6.3Vac outputs.

DYNASCAN
CORPORATION

6460 W. Cortland. Chicago, IL 60635 • 3121889-9087 TELEX: 25-3475
Inte rnationa l Sa les , 6-480 W. Cortla nd Street , Chicago, IL 60635 USA: TELEX: 25-3415

Canadian sales. Atlas Electronics. Ontario

N ow you can choose from six B&K­
PRECISION lab power supplies and have the
supply that's exac tly right for your needs.

For high TTI..loads, choose the new 1654.With
an output that's variab le from 2-6 Vdc, the 1654
packs 10 amps in reserve. Features includ e re­
mote sens ing , to measure and regulate output
voltage dir ectly at the load,and overvoltage pro­
tection. For CMOS and linear circuitry the 1652
du al-o utp ut supply provides two 0-25 Vdc out­
puts at 1.5 amps. With opto-iso lator co ntro lled
auto-tracking , it's eve n mor e versatile than
two separate supp lies.
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ellite communications
() far enough to allow the

ngle satellite as a relay point,
ng to TVRQ (TV Receive­

y. terminals across the U.S. AI­
tioug :rVRO terminals were expen­

sive. the system was adopted quickly
because its overall cost was less than
that of a ground-link system.

Communications satellites have geo­
synchronous orbits. A geosynchronous
(or geostationary) orbit is one in which
the satellite orbits directly above the
equator and has an orbital velocity that
precisely matches that of Earth's rota­
tion. An observer on Earth sees the
satellite as a stationary point in the sky
(see Fig. I). A satellite-communications
link has three points: the signal source
on the ground, the satellite relay in
orbit, and any number ofground-based
TVRO terminals. We will examine each
of those three points in a moment, but
first let's see what type of programming
the satellites carry. !

Presently, as shown in Fig.· 2, there
are about a dozen U.S. and Canadian
satellites within view from this countr~,
with many more due to be launched in
the near future. Each satellite carries '12
or 24 transponders (receiver/trans­
mittersj-s-each one using a different fre­
quency-pair-with programming that
includes movies, sports, news, and
almost anything else imaginable.

The domestic satellites can . provide
up to 228 separate TV channels, or over
200,000 telephone voice-channels, si­
multaneously. The most popular satel­
lite is RCA's Satcom FI (located at 1350

west latitude) which is used by cable­
TV companies to relay their programs.
As an example of the diverse program­
ming it carries, services available on
Satcom FI include: Home Box Office

HO) and Cinemax, a 24-hour news
channel. daily live coverage of the
House of Representatives. a channel
devoted entirely to sports, "supersta­
tions" WOR-TV in New York and
WGN-TV in Chicago, and many others.
And, if all of that programming isn't
enough, there are plenty of other sate 1­
lites to choose from .



40 MHz wide.
That's fine for a l2-transponder satel­

lite , but how do you fit 24 channels in
the same space? A combination of two
systems is used . First, the channels are
staggered so that the center of one
channel is at the upper and lower edges
of the adjacent ones , as shown in Fig.
4. The channels overlap, though, and
normally would interfere with one an­
other. To avoid that interference, the
signals are cross-polarized . At micro­
wave frequencies such as those used
for satellite transmissions , signals po­
larized at right angles to one another
are isolated by about 30 dB. Odd-num­
bered channels are vertically polarized;
even -numbered ones horizontally po­
larized. In that way, the chamiel being
received is 30-dB stronger than its op­
positely polarized neighbors-more
than enough to mask the undesired
signals.

The biggest problem with the down­
link signal transmitted by the satellite is
that it is quite weak. Since the satellite
is expected to perform without any
maintenance during its expected life, it
must be solar powered. Even with the
most efficient solar panels, it can only
produce about 5 watts of output power
per transponder. That means that after
the signal travels 22,000 miles to Earth,
losing 196 dB of its initial strength
(dropping to almost 5 x 10-20 watts),
the ground receiving-station is not left
with much to work with.

The first component of a TYRO ter­
minal is a large parabolic or spherical­
reflector antenna, typically 10or 12feet
in diameter. (Construction of a spherical
antenna, the "8-Ball," was described
in the August, September, and October
1981 issues of Radio-Electronics.) The
antenna gathers all the signal that falls
on its surface area and reflects it to its
focal point where an LNA (Low Noise
Amplifier) is positioned . Using cascaded
GaAsFET and bipolar transistors, the
LNA amplifies the 4-GHz signal by
about 40 dB while adding only one or
two dB of noise . It is important to intro­
duce as little noise at this stage as pos­
sible , since any that does creep in will
be carried and amplified through the
rest of the system.

Once the signal leaves the LNA, it
travels down a heavy coaxial cable to
the receiver, the heart of the TVRO
terminal.

Receivers
The receiver-the final part of the

satellite-communications link-takes the
4-GHz RF signal from the LNA and
transforms it into standard composite ­
video and audio . Receivers can be de­
signed in a variety of ways and a dis­
cussion of some of the features desirable
in a receiver will demonstrate what a
quality unit should be capable of doing.

A receiver should be fully frequency-

very accurately to insure that it reaches
the "bird" with maximum strength. A
signal of at least 500 watts is fed to a
parabolic-dish antenna. That antenna
provides gain by reflecting energy that
would normally be radiated away from
the satellite and focusing it into a con­
centrated beam toward it.

An uplink station can beam up more
than one video channel at a time by
using special signal-combiners. The
most recent development in uplinks is
mobile transmitters; an antenna and
transmitter mounted on a trailer and in
a van are transported from place to
place for on-location broadcasting.
That allows live video-broadcasts to be
beamed from and to virtually anywhere
in the world .

The next part of the communications
link is the satellite itself. It uses a
parabolic dish to receive the 6-GHz up­
link signal, and then retransmits it back
to Earth on a lower 3.7-4.2-GHz carrier.
Using two separate frequenc ies allows
simultaneous reception and transmis­
sion . Both the uplink and the down link
(satellite-to-earth signal) paths have a
500-MHz wide frequency-range (5.9-6.4
GHz and 3.7-4.2 GHz) which means
that there is room for 12 channels, each
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FIG. 3-THE UPLINK TRANSMmER sends a 6-GHz signal up to the satellite, which retransmits the
vid eo and audio information back to Earth on a frequency In the 4-GHz band.

GEOSYNCHRONOUS
SATELLITE

WESTAR
1

FIG. 2-U.S. AND CANADIAN communications satellites lie between 80' and 140' west longitude.

The job of the uplink transmitter is to
send a frequency-modulated video sig­
nal (as opposed to the amplitude -modu­
lated video signals used in broadcasting)
and an FM-audio signal to the satellite
us ing a carrier in the 5.9-6.4-GHz
range. Since the satellite is over 22,000
miles away, the signal must be aimed

FIG. 1-THE ORBITAL VELOCITY of a geosyn ­
chrono us sate llite matches the rotational speed
of Earth exactiy, making it appear to be sta­
tionary In the sky.
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signals produces the sum and difference
of the two. The R2B mixes signals in
the 3.7-4.2-GHz range with 2.6-3 .1­
GHz signals from the local oscillator to
produce a difference frequency of 1100
MHz .) Small wire loops, Ll2 and Ll3 ,
act as chokes and couple the liDO-MHz
signal-bearing intermediate freque ncy
to the main receiver-board.

The tunable local oscillator, ICIO, is
a thin -film MIC (Microwave Integrated
Circuit). It is difficult to build voltage­
tuned oscillators from discrete compo­
nents that will operate reliably at micro­
wave frequencies and that IC does the
job nicely .

110o-MHz first IF
The first-IF stage, which follows the

first mixer , uses three stripline transis­
tors , QI-Q3, to provide 5-10 dB of gain
at 1100 MHz. The primary function of
that stage, though, is not to provide
gain , but to provide bandpass filtering.
Properly tuned , the first-IF stage gives
excellent image-rejection as well as
limiting the total power (both signal and
noise) of the signal for the second-IF
stage.

Each stage is biased for class-A op­
eration at about 5 mA of collector-cur­
rent. Small (5 pF ) capacitors couple the
inputs and outputs of the stages . Minia­
ture resonators are formed by piston
capacitors. Proper impedance-matching
is obtained by the placement of the
coupling capacitors on the lead-straps
of the piston trimmer s. Carefully con­
trolled spacing of the resonator sections
make s possible a composite , double­
tuned filter assembly. The 1100 MHz
IF-stage is made up of two such as­
semblies ; eac h one is isolated by a buf­
fer/g ain stage .

Second oscillator and mixer
The next stage encountered is the

second mixer, which heterodynes the
liDO-MHz signal with an 1l70-MHz
one, giving an output at 70 MHz. Since
the R2B receive r has an excellent AFC
range (greater than 20 MHz), a simple,
fund ament al-frequency, single-transis­
tor (Q6) oscillato r can be used to make
a base-tuned 1170-MHz oscillator. Its
output is buffered by Q5 before driving
the second mixer, ICI. Once again, the
piston capacitor/ resonator arrangement
is used. To provide a little more gain
at the high end, resistor R51's lead in­
ductance (that resistor's lead inductance
is represen ted as L7 in the schematic)
is used for peaking.

Transistor Q5 provides a signal having
a level of about +7 dBm to mixer IC I's
local-oscillato r port ; that level insures
low conversion-loss as well as keeping
the generatio n of spurious signals to a
minimum. The mixer's output is filtered
through a pi-network to provide a clean
70-MHz signal for proces sing by the
second-IF stage .

AUDIO OUT

VIDEO OUT

C70
10IlF

1-'-......- -. +15V

SOUND
DEMOD

,--- --<.-- . VTUNE

VIDEO
PRO CESSO R

First mixer
This stage is probably the most exotic

part of the R2B receiver. Although it is
simple in design , it is quite complex in
the way it work s.

A doub le-balanced design is used for
impedance matching and to provide
good local-oscillator rejection char­
acteristics. The input signal from the
LNA is.split in phase by a quarter-wave
transmission-line balun, LlI , and
coupled to the other side of the PC
board through capacitors cn and C73,
which are actually formed by the PC­
board material-the board itself acting
as a dielectric between the two tinned­
copper surfaces. The phase -split signal
is then fed to a diode quad made up of
010-013.

Similarly, the signal from the local
oscillator is split using another trans ­
mission-line balun, LlO, and then fed to
the quad . The local-oscillator signal
switches the diode quad on and off,
thus prod ucing the mixer products. (In
superhetrodyne receivers, mixing two

How it works
Figure 5 shows a block diagram of

the R2B receiver. Figure 6 is a schematic
of the mixer section of the receiver , and
Fig . 7 is an overall schematic of the
unit.

The input to the receiver is the
amplified 4-GHz signal from the LNA.
Circuits to handle signals in that fre­
quency range are both critical and ex­
pensive, so the 4-GHz signal is im­
mediately converted down to an 1100­
MHz intermediate frequency (IF) by
the first-mixer stage of the receiver.

'S EE TEXT
TO 010-013: P5827 .
MAIN

'----- - .......--- BOARO
(THROUGH Cl)

FIG. 6-FIRST-MIXER stage uses a thin-film MIC (Microwave Integrated Circuit), IC10, for a stable
tunable local-oscillator. See text for explanation of L1lH.13, and C72 and C73.

1 3 5 7 9 11 13 15 17 19 21 23
000 I I I I I I I I I ! ! I I

EVEN : I 2 I 4 I 6 I 8 I toI 12' 14I 16 I 18I 20 I 22 ! 24 :

I ,

3700MHz 4200 MHz

FIG. 4-HOW TO FIT 24 channels in a 12-ehan­
nel bandwidth. Adjacent channels are over ­
lapped, and odd-numbered channels vertically
polarized; even-numbered ones hor izontally
polarized.

JI O(Q}- -H- ++-U-__---- _

FIG. 5-BLOCK DIAGRAM of R2B satellite-TV receiver. Function of each block is discussed in text.

agile ; that is, it should be able to be
tuned over the entire 3.5-4.5-GHz
band . That will allow 24-channel use,
as well as the reception of transmis­
sions from foreign satellites. Its sound­
subcarrier demodulator should be
tunable over the full range of 5.5- 7.5
MHz. The various transponders trans­
mit their audio information on sub­
carrier frequencies located. within that
range and the receiver should , of
course, be able to demodul ate any of
them.

Another import ant feature to con­
sider is dual conversion, where the in­
coming signal is converted to a lower
frequency in two steps rather than one.
The advantage of dual-conversion re­
ceivers is that the y do not interfere with
one another, allowing multiple units to
be operated in the same vicinity. A
single-conversion receiver, on the other
hand, can cause (and suffer from) inter­
ference problems because of an oscilla­
tor that would necessarily be operating
within the 4-GHz band . A quality re­
ceiver should also incorporate an AFC
(Automatic Frequency Control) circuit,
and, of course, be easy to assemble and
align. The R2B receiver presented here
uses a dual-conversion design and pro­
vides the features just described .
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FIG. 7-RECEIVER uses two PLL's (Phase-Locked Loops), IC5 and IC7, to demodulate FM video and
audio signals. Because those IC's can operate only up to about 50 MHz, 1C4-a divides the 7G-MHz
second-lF frequency by two, generating a 35-MHz signal that they can handle.

stable and offer repeatable results.

Demodulator

Second-IF stage
The second-IF (or law IF) stage is re­

C/) sponsible for most of the selectivity
~ and gain of the receiver. Prepackaged
o gain-block modules, IC2 and IC3, pro­
~ vide about 60 dB of gain, and simplify
w the design and construction of the wide­
u:l band (25 MHz) IF amplifier. The
6 second-IF stage sets the noise band­
~ width of the receiver and is optimized
II: for low-threshold performance.

52

The bandpass-filter section of the
second-IF stage is located between the
two gain-block modules and is made up
of a series of cascaded low-pass and
high-pass networks. The 5-pole filter
has input and output impedances of 75
ohms . Two test points, TPl and TP2,
are provided for use in sweep-align­
ment of the filter . Molded-plastic, slug­
tuned inductors are used as tuning ele­
ments because they are temperature-

After leaving the second-IF stage,
the signal is at a low enough frequency
to be demodulated. The demodulator is
designed to extract as much video and
audio information as possible from the
weak satellite-signal.

The design uses a simple PLL (Phase­
Locked Loop), but in a rather unusual
manner. Most PLL IC's have a difficult
time tracking wide swings-especially
at 70 MHz-and the satellite signal is



All resistors Y4-watt,5% unless otherwise
specified

R1, R3, R5-47,OOO ohms .
R2, R4, R6, R9, R12, R17, R20, R24, R27,

R28, R31, R39, R40, R46, R5Q-1000
ohms

R7, R8, R10, R19, R29, R30, R33-R36,
R41-R43, R45-1 0,000 ohms

R11, R32-330 ohms
R13-1 000 ohms, trimmer potentiometer,

PC-mount
R14-R16, R38, R44-470 ohms
R18-15,OOO ohms
R21-1000 ohms, 1 watt
R22-6800 ohms
R23, R26-2000 ohms
R25, R51-120 ohms
R37-50 ohms , trimmer potentiometer,

PC-mount
R47, R48-5000 ohms, potentiometer,

linear taper .
R49-3300 ohms
R52-18,OOO ohms

Capacitors
C1-18 pF, ceramic diSc
C2, C7, C12, C17, C20, C59, C60-C63,

C68-.001 IlF, ceramic 9isc
C3, C6, cs,C11, C13-G15, C19, C21-5 pF,

ceram ic disc ,. .
C4, C5, C9, C10, C18-10 pF, piston-type

trimmer (Stettner 120-05-00 not sub­
stitutel)

C16, C32-C37, C56-C58, C64-.01 p.F,
ceramic disc

C22, C31-56 pF, ceramic disc
C23, C26, C27, C3Q-75 pF, ceramic disc
C24, C29, C67-30 pF, ceramic disc
C25, C28, C38-15 pF, ceramic disc
C39-4-40 pF, trimmer
C4Q-notused
C41-2200 p.F, 25 volts, electrolytic

PARTS LIST

C42-C44, C52, C53, C65, C66, cEl9-C71-
10 p.F, 25 volts, electrolytic

C45, C54, C55-100 pF, ceramic disc
C46, C47-150 pF, ceramic disc
C48-470 pF, ceramic disc
C49-.1 p.F, Mylar
C5Q-47 p.F, 16 volts , electrolytic
C51-220 p.F, 16 volts , electrolytic
C72, C73-see text

Semiconductors
IC1-SBL-1X, 1-GHz double-balanced

mixer
IC2, IC3-MC5121 broadband amplifier

(NEC or other)
IC4-MC10231 dual flip-flop
IC5, IC7-NE564 phase-locked loop
IC6-LM358 dual op-amp
IC8-LM334 constant-current source
IC9-not used
IC1Q-V815 voltage-controlled oscillator

(Watkins-Johnson or other)
IC11-7815 15-volt positive regulator
IC12-7812 12-volt positive regulator
IC13-7805 5-volt positive regulator
01-03, 05, 06-02136 microwave transis-

tor (NEG-do not substitute!)
04, 07-012-2N4123 NPN transistor or

equivalent
LED1-Jumbo red LED
D1-D4-1N4004,1 amp, 400 PIV
D5-1N914
D6-MV2209 20-80 pF varactor diode
D7-2N4123 or 2t:J2222, modified (seetext)
L1-.33 /-LH choke,
L2-L6-2.5 /-LH 4V2-turn variable slug­

tuned inductor with shield can (Coil­
craft 104-1 Y2T4ilJ-POS3 or equivalent)

L7-see text
L8, L9-3.9 itH choke
L1Q-1-inch length Teflon coaxial cable

(see next part)

L11-1 inch lengtH .141-inch diameter
Teflon coaxial hard line (see next
part ) .

L12, L13-single loop 28-gauge enameled
wire

F1----%-amp slow-blow fuse
J1-RCA phone jack, panel-mount
J2-J4-RCA phorio jack, PC-mount
J5-2-pin molex plug , PC-mount
J1Q-RG58U type " N," female
JU1-28-gauge wire with 1-inch insulating

sleeving .-.
JU2-Berg jumper clip (for TP1)
TP1-3-pin Berg mini jack, PC-mount
TP2-2-pin Berg mini jack, PC-mount
S1-DPDT push -on , push-off, PC-mount
T1-18 volts , 1 amp
Miscellaneous: PC boards (Mixer board

to be made frdm .062-inch FR-4 material
with 2/2 -ounce copper and tin -lead
plating not to exceed .0019-inches in
thickness. Dielectric constant must be
4.83 ± .15.), IC sockets, TO-220 heat
sink, wire, 28-gauge sheet metal , enclo ­
sures , knobs, line cord , fuseholder,
hardware, etc . .'

The follOWing ar~ avallatile from Ramsey
Eleetronics, 2575 Baird Rd., Penfield, NY
14526: Complete sat-tee R28 satellite-TV
receiver kit ,with pre-ilighed 7~MHz IF
and 117~MHz oscillator sections,
$495.00; completely wired and tested sat­
tee R28 satelllte..TV receiver, $749.95;
RM3 RF modulator, $69.95; Watklns­
Johnson V815 o,sclllator IC (IC10),
$125.00; Avantek 120oK,

~8 gain LNA,
$595.00. ,
. The above prices Include shipping and
insurance charges to points in the U.S.
and Canada. Overseas orders please add
15% to cover shipping. MC and Visa ac­
cepted.

FIG. 8-POWER SUPPLY provides unregulated 18-volts DC, and regulated 5,12, and 15-volts DC for
receiver. Transformer is physically isolated from receiver to avoid drift due to component heating .
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Video processor
The video output by the demodulator

is "raw': video and must be processed
before it can be viewed. The processing
involves de-emphasis and de-dithering.

continued on page /04
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frequenc y of 35 MHz (determined by
C38 and C39) is built around IC5.
Transistor Q4, an emitter-follower
stage, buffers the video and audio-sub­
carrier information from the PLL for
the next stages of the receiver.

+18Vwideband. Since the PLL, IC5, has a
typical maximum working frequency of
only 50 MHz , a way ' has to be found
around that limitation for 70-MHz op­
eration.

The solution is to use an ECL (Emit­
ter-Coupled Logic) divider to divide the
frequency of the input signal by two.
That is done by IC4, a high-speed dual
flip-flop . One half of that IC (IC4-a) is

r

used as a divider, and the other half
(IC4-b) as a bias source. Pins 14and 15
of the IC are complementary logic-level
outputs . Bias pot RI3 is across those
outputs and can be adjusted to provide
any voltage between the logic-high and
logic-low levels . When correctly ad­
justed, it biases the input to the flip-flop
at a level that makes the 70-MHz signal
cause the flip-flop to toggle, providing a
35-MHz output. Since both the bias
source and the flip-flop are on the same
chip, the bias source is temperature
compensated.

The 35-MHz output from IC4-a can
be tracked easily by the PLL. The only
penalty is that the demodulated signal
has only half its original deviation, but
that can be compensated for later. A
simple FM demodulator with a center
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IIC
itcher

How many switches do you have to throw to get your computer or stereo sys tem
up and running? Build this power switcher and you 'll need only one.

GARY McCLELLAN

FIG. I-IF POWER SWITCHER doesn't work with the Radio Shack video monitor, reverse the con­
nections to S01. See text for details.

wa nt the monitor to do the power
switching. When it is turned on. it
draws current, causing the diodes to
conduct. Th at applies a 0.7-volt Pop sig­
nal to the transistor, causing it to con ­
duct . and close the relay. Don' t be con ­
ce rne d abo ut the 0.7-volt drop to the
monit or-that value is negligible when
com pared to the full 117-volt line
vo ltage .

Th e res t of the circuit is used to
power the relay , and for glitch suppres­
sion. Diode D I and resistor RI make up
the relay power-supp ly. Capacitor C2
ac ross the relay coil filters the voltage .
and prevents chatter. Capaci tor s C 1
and C3 are included to keep power-line
glitches from the transistor, and to pre-

Rl 01
S022.2K, 1/2 W l N4004

RYI

TO
117 ClVAC

'::' O.1/600V

S05
02

l N4004

.7 03 SWITCH ED
l N4004 OUTlETS

C3
O.I,uF

C E

The power switc her is inexpensive
and easy to build . I built my version
using junkbox parts. but I was careful
to use readily ava ilable components.
And, eve n if yo u have to go out and
buy the parts , you shou ld be able to
keep the cost between $10 and $20 with
reasonable effort and care in shopping.
The swi tcher con tains only a few parts ,
so construction should go quickly and
eas ily. Building it should be a one-afte r­
noon project.

How it works
Figure 1 show s a schemat ic of the

power sw itcher. Note tha t diodes D2
and D3 are in series with the line to the
moni tor socket. That's beca use we

AN Y ELECTRONIC OR ELECTRICAL SyS­
tem that uses a numb er of separa tely
sw itched co mponents can be a nuisance
to power-up .. .all those switches to turn
on, and the n, having to remember to
turn them all off. I had that prob lem
with my Radio Shack TRS-80 computer
sys tem.

As it grew , I quickly realized what a
headache powering-up can be, and
tried all sorts of solutions. such as ex­
tension cords and outlet strips. The y
did the jo b, but lacked what I like to
call "elegance ," for there is nothing
e legan t abo ut plugging in an extension
co rd ! The so lution is a power switcher.
It ca n be used with computers . on the
tes t bench, and eve n with stereo equip­
ment where there are many things to be
powered up. Basically, the device is a
current-operated switch: when current­
flow through one of the computer de­
vices is se nse d. that turn s on all the
other eq uipment.

In my co mputer application. I plug
the video monit or into the power
sw itcher. Then I plug each of the acces­
sories into the outlets on the unit. Now
all I have to do to power-up my com­
put er is to turn on the monit or and
everything springs to life! Not only is
the arra ngement " elegant," but I no
longer forget to turn off the computer
afte r a late-night session. Other bonu ses
incl ude the fact that no warranty­
voidi ng modification s have to be made
to the co mputer or accessories. and
that the power switc h on each acces­
sory still works. For example. the
printer isn 't used a ll the time. so it is
simply shut off until it' s needed. That's
great for saving wear and tear on ex­
pens ive mechanic al components.
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vent damage to the devic e. Finally ,
fuse FI was included as a protective de­
vice for the video monitor , eve n though
the monitor a lready has its own fuse. A
little extra protection never hurt
anyone .

Parts substitutions
One of the nice things about this de­

vice is that parts values are not critica l
and a wide range of substitutions are
possibl e. Th at ca n reduce your cos t
dramatically if you have a well-stocked
junkbox. Of course , there are reason­
able limits as to how far you can go :
those are dict at ed mainly by safe ty and
reliabilit y, which are the most important
factors . Let' s look at some areas where
you may make substitutions--and then
a few where you shouldn' t.

The first thing that most people will
probabl y wa nt to find a subst itute for is
relay RY L a lI 7-volt-AC relay with
co ntac ts rated at five amps . The original
part used was designed for vacuum­
tube circuits, and is known as a " plate­
circuit relay". Those devices are still in
use , and are sometimes avai lable at
surplus-electro nics sto res or by mail
orde r. If you can't find a relay with a
10,000-ohm co il. you may substitute
one with a 5000, or eve n 25OO-ohm coil.
If you happ en to have a 11 7-volt-D C re­
lay, and the coil res istance is 2000 ohms
or higher , it may also be used. In any
case , adjust the value of RI so that the
relay closes any time a load is connected
to SO I. One thing you should make sure
of when yo u se lect a relay is that its
co ntacts are heavy enough to switch at
least five amps of current. Although it
is doubtful that you will draw that much
current with a TRS-80 co mputer and its
accessories , the extra capac ity insures

safety and longer component-life. Re­
lays in the five- to ten-amp range are
easy to find .

Anothe r part that many people will
want to use a substitute for is transi stor
QI. The original part is an NPN, 250
rrtA , 350-vo lt-CE (Collector-to-Emitter)
breakdow n-vo lta ge de vices , and is
some times found in the audio output­
stages of radios and TV 's. Thu s, you
may be able to scrounge a usable
tran sistor from such sources. Generally,
the subs titute transistor should have at
least a 2oo-volt CE breakdown-rating.
and be able to handle at least 100mA of
current. The gain really isn't import ant.
since the device is used only as a
sw itch. In fact. it might be possible to
use an SCR. if you have one, in place of
the tran sistor. Ju st be sure to replace
C2 with a IN4004 diode to suppress
back-EMF, and make sure that the re­
lay is an AC type . (Othe rwise, the SC R
will latch up when a load is applied to
SO L and you' ll have to unplug the
sw itcher to turn off the computer!)
Th ere are man y substitutes for the
MJE-340, though, if you don't have
one .

There a re other component s for
which subs titutes are ava ilable. The
diodes may be replaced by devices with
a higher current-ca pacity or PIV rating.
Diod e D I should have at ' least a 200­
PIV rat ing though . The ratings of the
other two diodes, D2 and D3, aren' t as
importan t because neither diode will
see more than 0.7 volt s.

So me substitutions are permissable
for the capacito rs, although it is sug­
ges ted that C I be a Mylar type : they
handle line-voltage glitche s better than
ceramic discs . Th e other capacitors
aren' t critical.

If any of your equipment has three ­
prong plugs , you will want to change
S02-S0 5 to 3-pin recep tacles as re­
quired . That way you can avo id the
headaches that adapto r plugs tend to
cau se , and still have your equipment
grounded properly.

If yo u do make any substitutions,
make sure that all part s you use are in
good condition for maximum safety and
reliability. If there ' s any doubt. spend
the little ex tra cas h necessary to get
part s that you know you can trust !

Construction
Caution: The switcher is connected di­

rectly to the power line and can present a
shock hazard if assembled incorrectly, It
is suggested that you use extra care in
assembling it. Also, it is recommended
for safety reasons that you do not sub­
stitute for the three-wire power cord and
metal cabinet.

Let' s sta rt constru ction . The la. out.
which is not critica l. will depend to a
large ex tent on the components you are
using. The first ste p (after obtaini ng the
part s) is to lay them out in the box to
det erm ine where they should be
mounted, In the protot ype, the line
cord and soc kets were mou nted on one
end of a box that measured 4\12 x 4 x
2\12-4 inches. The relay and fuse were
attached to the bott om of the case . The
rest of the circuit. mounted on a long
terminal-strip, was then attached to the
bottom of the box . Figures 2 and 3
show details of the layout.

Drill the holes for the power cord and
sockets. Then turn to the installation of
the relay and circu itry . Generally,
those co mponents can be moun ted on
the bott om of the box, unless you have
a plug-in type relay: in that case, mount
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FIG. 2-MAJORITY OF COMPONENTS can be mounted on an a-lug terminal strip. Be sure to use
heavy-gauge wire to handle line voltage and current safely.

FIG. 3-THIS PARTICULAR VERSION of power
switcher did not require 3-wire line cord, but
yours probably will. Make sure that the ground
wire makes good contact with case.

Operation
Assuming that you're using the

power switcher with a computer, plug it
and its accessories into S02-S05. Then
plug the monitor into SOl and the
switcher's line cord into a wall outlet .
Turn on the computer and accessory
power switches. and then turn on the
monitor. The entire system should
spring to life, and you'll be all set to
enjoy a computer system that's easier
to use. To finish up, you may want to
install the switcher under your operat­
ing table, as I did with the prototype,
or conceal it some other way.

If you have trouble getting the
switcher to turn on with the monitor,
simply reverse the connections to SO I.
The Radio Shack monitor has a half­
wave rectifier in it that draws current
on half cycles of the line-current, and
reversing the connections causes the
monitor to draw current on the same
half cycle that is used to trigger the
switcher. (That should not be a prob­
lem with the other accessories.)

You can also use the power switcher
to operate other devices . One applica­
tion that comes to mind is using a turn­
table to control an entire sound-system.
Simply plug the turntable into SOI. and
the other components of the system
into the other sockets. That's all there
is to it! Once you've built it. I'm sure
you'll find many uses for this power
switcher. R-E

stranded wire) . Do the same with the
upper terminals. Then connect the line
cord as shown in the schematic. Finally
make the appropriate connections to
the terminal strip and relay. Finish up
by checking over your wiring for errors
and correcting any that you find.

Safety checks
Naturally. you are in a hUITy to try

this power switcher-but check it out
first. Since it connects directly to the
AC power-line. it is a good idea to take
the time to be sure that the unit is safe
for use. First, inspect the wiring to be
sure that there are no shorts to ground
(the case) or between adjacent wiring.
Correct any shorts that you may find.

Then make sure that all connections
are properly soldered; it's easy to miss
a joint, especially on the terminal strip.
While you're checking the wiring. make
certain that the line-cord's ground wire
(from the round prong on the plug) is in
good contact with the case. Finish up
by checking continuity between the
case and the prongs of the line-cord
plug. The resistance should be infinite
on any ohmmeter range, except in the
case of the round ground-prong, where
you should see no resistance. If any of
the readings are incorrect, recheck
your solder connections, and look for
any dirt or contamination between a
connection and ground.

Rl
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is finished, mount it on the bottom of
the enclosure.

The next step is the chassis wiring.
Remember that it will be carrying fairly
high voltages and currents, so be sure
to do the best job that you can. Mount
the line cord and strain-relief, sockets.
relay, and fuseholder. Then start the
wiring by busing together the lower
terminals of S02-S05 with a piece of
No. 18 solid wire (or tinned No. 18

PARTS LIST

All resistors Y4-watt, 5% unless otherwise
specified

R1-2200 ohms, V2-watt, 10%
R2-100 ohms
Capacitors
C1-Q.1 p.F, 600 volts, Mylar
C2-20 p.F, 250 volts, electrolytic
C3-0.1 p.F, 25 volts, ceramic disc
Semiconductors
Q1-MJE-340 or equivalent (see text)
D1-D3-1N4004 (1 amp, 400 PIV)
F1-1 amp fuse
S01~polarized chassis-mount socket
S02-S05-nonpolarized chassis-mount

socket
RY1-10,000-ohm plate-circuit type with

SPST, 5-amp contacts (see text)
Miscellaneous: aluminum box, 3-wire

power cord with plug, strain relief for
cord , clip-type fuse holder, a-lug termi­
nal strip, relay socket and bracket (if re­
quired), wire, solder, etc.
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the relay socket on an "L" bracket.
Locate the terminal strip near the relay.
The fuseholder should go near SO I, to
which it will be connected. After com­
ponent locations have been determined,
drill the mounting holes for them. If
you like, the outlets can be labelled
with press-on letters, which will make
them more convenient to use.

All the electronic components (resis­
tors, capacitors. diodes, etc.) can be
mounted on the terminal strip . Use
"spaghetti" insulating tubing to keep
component leads from shorting together.
Be sure to observe polarities. especially
in the case of the transistor (see the
inset in Fig. I). When the terminal strip

Fl_

Cl

CfJ
o
Zo
c::
I­o
UJ
-l
UJ

6
s
~c::

56



HOW TO DESIG

LOG CIRCUITS

If a circuit is not designed properly , the
likely result will be a device that does not
work, or a pile of charred components.
Learn the righ t way to design analog cir­
cuits that use semiconductor componen ts
in this new series.

MAN NIE HOROWITZ

AT ONE TIME OR ANOTHER. ANYONE
interested in electronics (either as a
hobby or on a profe ssional basis) has
needed a circuit to perform some spe­
cia l function . Mos t of us have found.
however. tha t it is almos t impossible to
desig n a circuit properly using hap­
haz ard technique s . That is especiall y
true of circ uits that use semiconductors.
If proper tec hniq ues and procedures
are not followe d. the end resultis likely
to be either not hing or a bunc h of
charred co mponents .

In this se ries of articles our goal will
be to teach yo u how to design analog
circ uits that use semiconducto rs. Eac h
art icle will cover one or more specific
semiconduc tors . As we will be starting
from scratch. some of the things we' ll
be ta lking about may seem ridiculously
simple to some of you. That material
will be pre se nted for the sake of the
novice . as well as for continuity . The

only thi ngs we will as sume is that you
have a basic knowledge of such thing s
as c urre nt and voltage. as well as some
fami liar ity with co mponents such as re­
sistors . capac itors. and inductors. (If
you do not have a background in tho se
subjects . we suggest that you read a
book on basic electronics first. Your
local lib rary is an excellent place to
look for one.)

Only what you need to know to do
ac tual designs will be cov ered here .
Derivations of formulas will be avo ided
exce pt where they help make the design
procedure clear. When a form ula is
presented . an example showing you
how to apply the form ula will also be
prov ided . Do not try to memorize any
of the fo rmu las or deri vations: simply
make a note of where they are so that
you ca n refer to them whe n you need
them.

Before we get much farther. let' s

speak briefly abo ut some of the num­
bers we will be using. Many of the num­
bers used in electronics are either very
large or very small. Writ ing numbers
such as 100.000 or 0.00000I co n­
tinuously can get tedious . It is a lot
ea sier to write those numbers using
scientific notation or exponents . In
sc ientific not ation. 1000 becomes 103

and 0.001 becomes 10- 3.

Special prefixes are also used to de­
note power s of 10. Some of the most
common are kilo (103) . mega (106). giga
(109 ). milli ( 10- 3). micro (10- 6) . nano
(10- 9 ) . and pico (IO -I~) . As an example.
0.001 volts would be written as I milli­
vo lt.

Conductors, insulators, and
sem icond uctors

When the electrical char acteristics of
different mate rials are con sidered. they
ca n be divided into three not-so-exacting
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FIG. 1-A VARISTOR can be used as a current limiter. Opening the switch in the circuit shown in a
would cause a current surge (due to the presence of the inductor) that could damage the switch con­
tacts. Placing a varistor in the circuit as shown in b would protect the contacts.
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groups . Th ose are cond uctors. semi­
co nducto rs . and insulators. Most of us
a re fam iliar with conductors and insula­
tors-but what abo ut semicond uctors?
A se miconductor is defined as a ma­
teri al whose conductivity falls some­
where between that of an insulator and
a cond uctor.

Mos t semiconductors use either
ge rma nium or silicon as the base ele­
men t. Because those elements are good
insulators in their pure form. they are
mixed with another material to form the
useful se mico nductor: that mixing is
called dop ing . Doping the base material
has two consequences: The conductivity
of the base material is increased and.
depend ing on wha t is used for the
doping. the base material picks up
e ither an excess or shor tage of negat ive
charge. A semiconductor with an
excess of negative charge is ca lled
n-typ e; a sem iconductor with a short­
age of negati ve charge is called p-type.

Semico nductor materials have a wide
va riety of properties. Their resistance
va ries with the voltage across them.
with changes of temperature . and with
the amount of light that strikes them. In
addition, any dev ice made up ofa semi­
co nducto r material is to some extent
se nsitive to magnetic fields and can be
co nsidered to be a Hall-effe ct device.
(Well talk more about Hall-effect de­
vices later .)

Varistors
A semiconductor dev ice whose re­

sista nce varies with the voltage across
it is ca lled a varistor or voltage-de­
pendent resistor. Becau se of their
structure . those devices are often ca lled
varistor diodes or current-limiting
diodes.

Th e difference betwee n an ordinary
resistor and a var istor is that while the
resistan ce of an ordinary resistor is
con stan t. the resistance of a varistor
ch anges with voltage. In that dev ice .
the resistance is very low at high volt­
ages. As the voltage dec reases , the re­
sistance increases. Ohm's law. of
course , appl ies here-just the resistance
of the device changes. In most varisto rs,
the polarity of the signal is unimportant.
altho ugh there are some device s where
it is . Ju st like a resistor. a varistor dis­
sipates power and. as with any other
device . the maximum ratings ofa varis­
to r sho uld not be exceeded.

Let' s see how we can make use of
the charac te rist ics of a varistor. The
circu it show n in Fig. I-a consists of a
power so urce. switch. resistor. and in­
du ctor. When the switch is closed. cur­
rent flows th rough the resistor and in­
duct or. Steady-state current is limited
to safe levels beca use of the presence
of the resistor. When the circuit is
broken by opening the switch. a high
vo ltage is developed across the induc­
tor because of the rapid change in cur-

rent thro ugh that inductor. Since that
high voltage is also ac ross the switch.
the switc h cont act s co uld be damaged
if they are not protected. One way to
protect the co ntacts would be to wire a
varisto r ac ross the switch as shown in
Fig. I-b . In that circuit. the resistance
of the varisto r is very small when the
sw itc h is first opened , because the high­
vo ltage developed by the inductor is
applied across the device. That low re­
sistance keep s the instant aneous volt­
age across the switch low. protecting
the switch cont act s. The varistor has
no effec t on the circuit with the switch
closed, becau se the switch shorts out
that device.

If you wish. the varistor could have
been wired ac ross the inductor instead .
Des pite the fact that it would be in the
circuit even while the switch is closed.
it wo uld not affec t the circuit's opera ­
tion becau se the steady-state DC volt­
age across the inductor is low. As that
low voltage would also be across the
varisto r . its resistanc e would be ex­
tremely high and thu s negligible when
co mpared to the resistance of the
indu ctor.

Thermistors
A therm istor is a se miconductor de­

vice whose res istance changes with
changes in temperature . A thermistor
whose resistance increases with increas­
ing temperatu re is ca lled a positive­
coe fficient device : one whose resistance
dec reases with increasing temperature
is ca lled a negative-coefficient device.
Fo r the sake of simplicity . we will deal
exclusively with negative-coefficient
thermistors in th is discu ssion . although
most of what we will say can also be
applied to positive coefficient dev ices .

How much the resistance decreases
with temperature is a function of the
particular dev ice used. As a general
ru le, however. the resistance decreases
by abo ut 4% for each degree Celsius
that the tem perature rises (above 25°C).
Once vou know the res istance of 25°e.
it is a-fa irly simple matt er to ca lculate
the res istance at any higher tempera­
tu re-sim ply mult iply the resistan ce by
96% for eac h degree over that tempera­
ture. For example. if the resistance is

250 ohms at 25°e. it is 250 x 0.96 = 240
ohms at 26°e. 240 x 0.96 = 230.4 ohms
at 27°e. 230.4 x 0.96 = 22I.2 ohms at
28°e. and so on. Another characteristic
of a thermistor is that there is a time
delay from when heat is first applied to
the device until it reaches its final tem­
perature. aga in ass ummg that all of the
heat is supplied by an externa l source.
Th at " ther mal time constant" rating
indic ates the amount of time it takes for
the temperature of the thermistor to
rise to about % of its final value.

So far. we 'v e ass umed that all the
heat is supplied by an outside source
and none is developed by the thermis­
tor itse lf. Of course , if you apply
eno ugh voltage to a thermistor . some
heat will be generate d. Assuming this
time that there is no externa l source of

. heat. the resistanc e of a thermi stor will
remain con stant up until the applied
vo ltage exceeds a ce rtain critical point.
With no change in resistance. the cur­
rent th rough the device increases
linearl y with increasing voltage. Once
the criti cal point is reached . however.
the device begins to heat up and the re­
sistance begins to drop. When that
happens , the current will increase at a
faster rate than the voltage. That critical
point is ca lled the self-heating voltage .

The last characteri st ic that we' ll look
at is the thermistor's dissipation constant.
Th at con stant indicates how much
power must be dissipated by the device
to incre ase its temperature by \0C. If.
for exampl e, the constant is 0.6 mW­
per-X'. the thermistor must dissipate
n.h x 20 = 12mW ifit s body temperature
ture is to rise by 20°C.

So metimes you may find that you
need to alte r the thermal charac terist ics
of a thermistor you have on hand to
make it useful for some part icular ap­
plicat ion . Th at would not be necessar y
if an infinite number of different types of
thermistors were availab le. but that is
rarely the case. The circuit in Fig. 2 is
used for that. Ju st determine the mini­
mum and maximum resistance that you
require in your application and choose
a device where the cold resistance is
higher than the maximum resistance
yo u require and the hot resistance is
lower than the minimum res istance you



FIG. 2-THE RESISTANCE of a thermistor at dif­
ferent temperatures can be altered to fit the re­
qu irements of a particular application by
properly choosing the values for R1 and R2.

need . Lett ing RTH be th e hot res ista nce
of th e thermistor and RTC be its co ld re­
s ista nce. R I and R2 in Fig. 2 ca n be
det ermined fro m the fo llow ing relat ion­
ship :

R
H

= (RTH + R2) R1

RTH + R2 + R1

R
C

= (RTH + R2) R1

RTC + R2 + R1

Where RH is the hot resistan ce re­
qu ired by the circuit and Rc is the
co ld resistance required .

As an example. let' s ass ume that for a
particu lar applica tion you need a therm­
ist or with a re sistan ce that is 440 ohms
at 25°C and 240 ohms at 50°C. Yo u have
a thermistor on hand with a res istance
spe c ified as 600 ohms at 25°C and 2 10
ohms at 50°C. Subs tituting into equa­
tion s I and 2. you end up with :

240 = (210 + R2) R1
210 + R2 + R1

440 = (600 + R2) R1
600 + R2 + R1

Solving fo r R1 and R2 we get :

R1 = 1218 ohms
R2 = 89 ohms.

Becau se those values are not sta n­
dard. they will be expen sive to buy. if
yo u can find them at a ll. But using
sta nda rd. read ily availab le values suc h
as 1200 ohms fo r RI and 9 1 ohms for R2
will be acce pta ble for most appli cations .

There a re quite a number of practica l
a pplica tions for the th ermistor. Amo ng
th e more co m mo n is in a temperature­
measuring circ uit. as shown in Fig . 3'.
Her e. the device is connec ted in se ries
with a mill iammeter and a vo ltage
so urce. The cu rrent flowing through
the meter is. by Ohm's law . equal to the
vo ltage divid ed by th e resistan ce of the
the rmistor. As heat is applied . how­
eve r . the resista nce of the the rmistor

FIG. 4-A SIMPLE L1GHTMETER can be made
using a photoresistor. For such an application,
the photoresistor should be equally sensitive to
all v isible wavelengths of light.

ch an ges. Thus the curre nt flowing
throu gh the circuit and the met er
c ha nges with temperature. It is a simp le
matter to cal ibrat e the meter ' s scale in
orde r to indi cate the temperature at the
thermist or.

Another import ant applica tion of the
thermistor is in limiting curre nt surges .
The life of light bulbs . rectifi ers. e tc .
would be sho rte ned if a large current
flowed th rou gh any of those devices at
the instant power was applied . If a
th ermistor we re placed in series with
any de vice . its high cold resistance
wo uld limit that surge curre nt. If the
thermist or is prop erly chosen. its re­
sista nce will be large eno ugh to limit the
surge to reason able and sa fe cu rrents
when it is co ld. and be low enough not
to affect the c ircuit when , it is hot.

Photoresistors
As we noted earli er. not only is the

re sist ance of semiconductor mat erial
dependent upon temperature and
a pplied vo ltage. but it also varies with
th e amount of light that hits it. Th e
ph ot oresist or tak es advantage of the
fact that se miconductor mat eria ls a re
sens it ive to light. The resistance of the
device va ries invcrselv with the inten­
s ity of th e light st riking it. (The more
int en se the light. the less resistan ce .)

The wave lengths of vis ible light vary
fro m abo ut 330 to 800 nan om et er s (3306
to 8000 a ngs troms ). Different phot ore­
sistors respond to different wave­
lengths-the wavelength to which a
particul ar device is most sensitive . de­
pends upon the basic mate rial used for
the se mico nductor. and upon the pe r­
centage of impurities added to the basic
mat eri a l. Bec au se the device is made
from semico nd uc to r part icles . the
wavelength se ns itivity a lso dep ends
up on the size of those pa rt icles . In-

c ide ntly . mo st photoresistor s will re­
spond to a wid e variet y of wave lengths .
including wavelengths in the infrared
and ult ra violet regions : those wave­
lengths a re beyond the range of the
human eye and are thu s invisible .

Without getting into the ph ysic s in­
vo lved. there a re two unit s commonl y
lIsed for light inten sit y : those are foo t­
ca ndles and lux, The greater the num ­
ber of foot- candles or lux hitting the
photoresist or. the grea te r the intensit y
of the light so urce . and the lower the re­
sistance of the photoresistor. You
sho uld a lso not e that the intensit y
va ries with the inverse squa re of the
di stan ce from the light source. For a
fixed light source at 5 feet from a sur­
face . let us assume that the int en sity of
ligh t at the surface is I. Now increase
that dist anc e to 10 feet. Because the
dist an ce from the source has doubled.
the int en sit y is now 1/22 = 1/4. If the
di stance we re tripled to 15 fee t. the rel­
a tive inten sit y is 1/32 = 1/9. and so on.

Photoresistors are used in man y dif­
ferent types of devices . The obviou s
one is its applica tion in measuring light
intensit y whe n taking photograph s. Be­
cause color is an important fac to r in
th at applica tion . se miconducto r de­
vices that re spond to the entire visib le
spec trum should be used. A circuit for
that application is sho wn in Fig . 4. In
the abse nce of light . the resistanc e of
the phot ore sisto r is high: thu s very little
current from the batter y will reach the
meter. If the se ns itivity of the meter is
low . the pointer will not be noticeably
deflected . With increasing light in­
tensit y . the resistance of the photore­
sisto r drops. Now more curre nt can
flow in the circuit : that will be indicated
by the meter. The higher the intensity.
the greater the deflec tio n of the poi nter.
Ca libra ting the meter is simple .

Ano the r. more common use for the
phot oresistor is to co ntro l a relay . that
in turn is used to control so me de vice
or a ppliance. A circuit that ca n be used
to turn a lam p on at night is shown in
Fig. 5. Here the photor esistor is ac ross
the relay . Th e photoresistor and R I
form a vo ltage divider. During daylight
hours. the resistan ce of the phot oresis­
to r is low. and therefore most of vo lt­
age is ac ross R 1. T he voltage acros s the
relay co il is too low to establi sh the
magn eti c field nec essar y for the con­
tac ts to close . As night fall s. the re-

FIG. 3-A THERMISTOR can be used to measure
temperatures . This simple ci rcuit shows one
way to do that.

FIG. 5-A PHOTORESISTOR and a relay can be used to turn a lamp on at nightfall. The ci rcu it wi ll turn
the lamp off at dawn.
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tions of the Hall effect is to measure the
field st rength of a magnet. In that appli­
cation . a vo ltmeter is con nected' so it
ca n measure the vo ltage ge nerated . If
the current is held con stan t. the voltage
wi ll be directly proportional to the mag­
nitude of the magnetic field. (The higher
the vo ltage. the gre ater magnitude .)
Again. it is re lative ly easy to calibra te
the met er to give a direct readout of the
magn itude of the magnetic field . Th at
applica t ion may seem unimpo rtant. but
its princi ples can be extende d to give
yo u a wa y to .rneasure a DC current
flowing in a co nductor. As the magni­
tude of a magnetic field is related to the
DC curren t in the co nductor. if the vo lt­
age across ,the co ndu ctor is know n
(measu red fro m end to end) . the Ha ll
effec t let s you det ermine the current
th rou gh it-without breaking the wire­
simply by measuring the magnetic field.

Note that the output vo ltage due to
the Hall effect has a specific polarity.
Th at polarity dep ends upo n the direc­
tion s of the magn etic field and the cur­
rent. Th e polar ity is also a function of
the type of semico nducto r materi al
used. If it is n-t ype , the polarit y will be
opposite from the po larity when p-ty pe
material is used . Th us the Hall effect
can be us ed. to de te rmine the type of
semiconductor materia l. T he easiest
wa y to app ly that is to note first the
polar ity of the vo ltage when a know n
type of mat erial is used . Next substitute
a ny unk~own semiconduc to rs . Com­
pare the polarity of the voltage. If it is
the sa me . the semiconductors are the
sa me type : if it is differen t. the semi­
co nduc tor is of the opposite type .

T he de vices we 've looked at this
month have bee n relat ive ly simple . yet
the y are quite useful in ana log circuits .
Be sure to include those devi ces in your
arse na l. Wh en we co nt inue th is series.
weI l look at a devi ce that is used in a
wide varie ty of applications- the di­
od e . R-E

The Hall effect
Perhap s the eas iest way to describe

th e Hall effect is with an illustration.
suc h as the o ne in Fig . 6. In that figure.
th e cube is a piece of semiconducto r
materi al. If the cube we re place d in a
magneti c fie ld B. and a current I flowed
th rou gh it. the n a vo ltage V. perpendi­
c ular to I and B wo uld be ge nerate d .
T he vo ltage tha t is generat ed is propor­
tio na l to the product of I and the magni­
tu de of B. If either the current or the
magnetic field are missing. no voltage
will be gene rated .

O ne of the mos t impo rta nt app lica-

" These iidco war games sure arefun , Dad . ... I'll bet you didn 't hare this nutchfun
in the rea l war"

THERMISTORS ARE HOUSED in a wide variety of enclosures for different applications. Among the
enclosures shown here are ones for air, water , and surface temperature measurement.

s istance of the pho to resi stor inc reases.
as does the vo ltage ac ross the relay' s
coil. Once the voltage across the co il is
high eno ugh. the co ntacts close . turnin g
o n the lamp. Th e procedu re is reve rsed
at dawn. turning the lamp off again. Of
course . safe ty should be a prime con­
cern whe n building that. or any ot her.
circuit. Wire s should be rated high
eno ugh to handle the curre nts that they
will be carrying. T he relay' s cont act s
sho uld be ca pable of handling the
switc hing th at will be req uired wit hout
pitt ing. and be rated high eno ugh so
that there will be no breakdown or
arc ing .

Ju st as with any ot he r de vice. a
ph otoresist or has ce rta in ratings that
sho uld not be exceeded . Never exceed
th e spec ified limit s of vo ltage . cur­
re nt. or power: doing so will des tro y
th e device. at the very least.

FIG. 6-THE HALL EFFECT is shown here. With
a magnetic f ield B, and a current I as shown, a
voltage V will be generated that is perpendicular
to both B and I.
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IMPROYE
YIDEO

SOUIID

Dissatisfied with the sound quality of the videotapes you make?
Here are several ways to improve it .

LEN FELDMAN
CONTR IBUTING HI-FIIVIDEO EDITOR

HOME VIDEOCASSETTE RECORDERS. LIKE
TV receiver s. tend to place more
emphasis on the quality of the picture
than on that of the sound. While the
color pictures reproduced from video­
tape are often indistinguishable from
those obtained from good. off-the-air
TV reception. The sound portion of
those recordings. however. seem almost
to have been tailored for reproduction
by the small speakers and minimal­
power amplifiers found in most table­
top TV receivers.

If. however. you have ever connected
the audio-output jack from your home

or port able VCR directly to your com­
ponent stereo-sys tem. you know that
the frequenc y respon se of the sound­
track on a video tape is not all that bad.
When VCR's are ope rated at their
fas tes t speeds (0.79 ips for Beta-format
machine s or 1.31 ips for VHS machines)
the audi o respon se often extends to
beyond 10 kHz, while the signal-to­
noise rat io may be as high as 45 dB or
more if high-grade tape is used. While
tho se specifica tions are not outstanding
in high-fidelit y term s, they would be
more than adequate for general use
were it not for some ste ps that makers

of VCR's take to "simplify" the audio
sec tions of their products.

Live-taping situations
Most VCR's are equipped with a

single microph one-input and, in some
cases, another high-level input. Home­
" ideo cameras usually have built-in
omnidirectional microphone s that are
connected to a VCR by the multi-pin
ca mera cab le that has become fairly
sta ndard on this type of equipment. In
any case , there is no means of con­
trolling audio gain at the camera , nor is
there a master level-control at the
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FIG. 1-A MIXER, such as the Shure M267, allows you to use several microphones or othe r audio
sources.

FIG. 2-LOW-CUT FILTERS can reduce the annoying effects of wind noise, turn table rumble , and
other low-frequency sounds by decreasing low-frequency response.

Better audio dubbing
Most of the owner's manuals supplied

with VCR' s suggest that the prope r
way to do audio dubbing (the process
whereby a new soundtrack is substituted
for the original one) on a videotape is

lK500

meter is illuminated for easy readi ng
whe n the mixer is AC-operated .

However. the model M267 will op­
erate either from AC or from an external
battery pack . In case of an AC-line failure
or power inte rruption, noiseless auto­
mat ic switchover to the batteries takes
place . Battery-charge condition can be
checked at any time . A front-pane l
monitoring-jack will drive just about
any mono or stereo headp hones . and a
separate level control is provided for
the phones. Finally, a built -in lOOO-Hz
to ne oscillator is incorporated for line
tests and level check s.

The low-cut filter s associated with
each of the four LINE/MIC input s pro­
vide a low frequenc y roll-off that fol­
lows the response curve shown in Fig.
2. The filter s can be used individually
with each input control to reduce wind
noise or undesirable low-frequency
signa ls, such as turntable rumble. or
overly bassy voices caused by speakers
or singers holding microphones too
close to their mouths.
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on their tape s. (Shure also manufactures
a model M268 mixer that includes many
of the features of the model M267, but
se lls for $250.00. )

The model M267, show n in Fig. ' I,
has wide frequency-response (30 Hz to
20 kH z, ±2 db) and low distortion up to
+ 18-dBm output (less than 0.35% at
+ 15 dBm at any frequency within its
passband) , ex tre mely low noise. and
ve ry low susceptibility to RF inter­
ference-a problem that can often crop
up in an untested "field" env ironment.

Four switchable microphone or line­
leve l balance d inpu ts with individual
gain co ntrols and low-frequency rolloff
switches are provided, and the output
is switchable for eithe r line or micro­
phone levels. Thu s . if your video
camera is equipped with only an ex­
ternal-microphone input (and there is
no line-level input on your VCR) . you
can still get the benefit of good signal­
to-noise ratio s.

There ' s a built-in peak limiter- to­
get her with an LED peak-indicator­
that can cut distortion due to overload;
it can be switched in or out. The sen­
sitiv ity of a small VU meter can be set
for +4 or +8 dBm with a VU RANGE
switch (normally. 0 dB on the meter is
equal to +4 dls m: the +8-dBm setting
is used to redu ce sensitivity). The

VCR. The VCR is equipped with an
ALC (Aut omatic Level Control) circuit
that restricts the dynamic range of the
audio severely .

Th e ALC ca n cause problems when
the built-in ca mera microphone is used
as the so le so und-pickup device in a
home-vi deotapin g setup. The reason is
that. more ofte n than not , the camera
and microphone are several feet awa y
from the subject being taped, and the
resulting soundtrack has an echo-laden,
rev erberant quality that is incongruous
when heard together with close-up
views of the subject (taken with the aid
of a zoo m len s).

Background noise also increases. be­
cause the ALC circuit is doing what it
was intended to do (maintaining a con­
stant aud io level-even if the only
audio is irrelevant background-noise).
and the effect is anything but natural­
so unding. In addition, if the camera is
hand -held or shoulder-supported (rather
than being mounted on a tripod). one
can ofte n hear the sound of "heavy
bre athing" from the camera operator
bec au se of his proximit y to the camera­
mounted microphone and the "wide
open" gain that is provided by the ALC
circuitry.

The so lution to the prob lem, ob­
vious ly, is to use an off-the-camera
microphone (or microphones), pref­
erabl y of the directional or cardioid
type , It ca n be kept ju st out of camera
range, but still be positioned close
enough to the subject or subjects being
taped to give good solid audio.

Whether you choose a dynamic
microphone or a condenser type . the
plug s found on the higher quality. low­
impedance microphones are not likely
to fit directly into the miniature jacks
found on most portable and home
VCR· s. However, adaptors that con­
vert from one type of plug to another
are readily available from electronics­
part s stores .

Audio mixing
It' s ju st one step from using a single

external microphone to using several
microphone s and even some line-level
program- sources (like music from
records or tapes). Using multiple
sources instead of the single-micro­
phone approach is also prefe rable when
dubbing a new audio-track ont o your
exist ing video ta pes .

Shure Bros. (222 Hartrey Ave..
Evan ston . IL 60204). a well known
manufacturer of phono pickups . micro­

(/) phon es. and profe ssional audio equ ip­
~ ment and accessories. has introduced
o rec entl y a small, 4-input audio mixer ,
g: the model M267. While it is intended
~ for use primarily in audio-recording ap­
uJ plicati on s, the versatile , relatively inex­
6 pen sive ($395.00) mixer can also solve a
~ lot of problems for serious videophi les
a: who want better-quality soundtracks
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TAPE DECK

TO MIG INPUT

TO MIG INPUT:
TO LINE INPUT
ON AUDIO TAPE

DEGK

LINE
OUTPUT
FROM
MIXER

MIXER

l~~-=! I
I
I

FROM AUDIO
OUT

(TO LINTIN PUT
ON MIXER)

VCR

FIG. 3-A MASTER AUDIO TAPE is prepared by using a mixer to combine the orginal video sound­
track with new material.

VCR

DUB
BUDON DEPRESSED

TO AUDIO IN FROM LINE OUT

TAPE DECK

FIG. 4-THE ORIGINAL SOUNDTRACK is replaced by the new one by transcrib ing the master audio
tape to videotape using the VCR's " dub" function.

" My Mom says it' s a radio. .. . Boy , it must take a lot ofbat­
teries to mil aile that sire!"

simply to plug a microphone (or a mixer
such as the one we have been desc rib­
ing) into the external-microp hone jack
of the VCR, hit the AUDIO DUB button,
and substitute new audio for the old.

There are several disadvantages to
that procedure . For one thing, it erases
the origina l soundtrack, which you may
want to includ e in the new sound mix.
Secondly, worki ng in " real time" and
gett ing all the musical and voice por­
tions to fit together, on cue, during the
very first "take" is a rarity- if you've
ever tried it, you know that the task can
be ext reme ly frustrat ing.

A much bette r technique involves
tra nscribing the existing audio sound­
track from the videotape onto audio
tape and. with the aid of a mixer. adding
the addit ional microphone or line-level
contributions, as shown in Fig. 3. If
you don 't get the "perfect" mix the
first time, you have not destroyed the
original video tape sou ndtrack and can
try again-as many times as you need
to get it right.

Figure 4 shows the hookup for the
final audio-dubbing process. In that
step , of course , it is necessary to syn­
chron ize the newly mixed audio mas­
ter-tape with the VCR program using
the audio-d ubb ing feature on your

VCR. The synchronization proce ss is
not as difficult as you may think, at least
for sce nes of relatively short duration.
After all, the final mixed tape contains
the original " live" soundtrack, which
is already perfectly synchronized with
the video. Since the same audio-tape
deck is used both to record and play
bac k the final mix, tape speed- even if
not perfectly accurate-will be consis­
tent for the brief period s needed to
tran scribe the new audio mix back onto
the videotape via the audio-input jack
on the VCR.

With practice , the PAUSE control on
the VCR (which, in most cases , pro-

duces a still-frame picture on the
screen) , used in conjunction with the
PAUSE button on your audio tape-deck,
should permit a close-to-perfect audio­
dubbing operation. (As for the VCR's
speed stability, you don't have to
worry because its tape -transpo rt sys­
tem is synchronized to the standard
NTSC 30-frames-per-seco nd picture
rate.)

Imaginative use of a microphone/line
mixer, together with playback through
your sound system rather tha n through
your TV set. can give your home-video
produ ctions near-professional audio
quality. R-E
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UHF-TV
PREAMPLIFIER

This inexpensive UHF preamplifer can give
you reception you never thought possible,
especially if is used with a good antenna
system and feedline.

TA IWAN

RAY PICHULO

M I1 / 1/ 1 7 IJ fJ

T -M t
Trans former

• 1

Part 2 LAS T MONTH . WE
looked at the pre­

amplifier that could improve your UHF
recept ion. We'll finish up by showing
you a balun for use with coaxial cable,
but first, let' s look at other factors that
can affect your reception.

Today we find that, in most urban
areas , receiving antennas are dis­
appearing from rooftops. Indeed, many
viewers are getting satisfactory results
on VHF channels 2 through 13 using
just built-in "rabbit ears. " There may
be several reaso ns for that : better VHF
tuners, higher transmitter powers,
better-located transmitting antennas ,
and-regrettably-the fact that many
people just don't recognize poor pic­
ture -quality or know how to correct it.

Many of those viewers usually use a
simp le loop antenna attached to their

(/) TV sets ' antenna terminals for UHF
~ and don 't care whether or not they get
o more than one or two channels-or
~ even if they get anything at all.
lrl As you trave l out through the suburbs
uJ and into the near-fringe areas where an
6 external antenna is still a necessity,
~ you will probably notice that most of
a: the installations use a single "combina-
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tion" VHF/UHF antenna. While that
may seem at first to be a good solution ,
the resu lts are little different from
those obtained by city dwellers with
their "rabbit ears" and loops-while
the VHF quality may be good , that of
the UHF is, generally , fair or poor. A
look at combination-antenna specifica­
tions will usually show that the per­
formance of the antenna at UHF fre­
quencies is poor, with little or no gain.

Let's take a moment to consider TV
design-practices. Until recently, UHF
tuners never even had an RF-amplifier
stage. Even with the addition of such a
stage in most of the UHF varactor
tuners, sensitivity is lower and the noise
figure higher than with VHF tuners. In
many parts of the world , most TV
broadcasting takes place at UHF fre­
quencies and the receivers sold must
meet certain UHF sensitivity and noise­
figure criteria. (In simple terms, " noise
figure " is the decrease in apparent sig­
nal-to-noise ratio caused by inherent
systern-noise. ) Such needs don 't exist
for TV sets sold in the U.S .

The reception problem is compounded
by the higher transmission-line and
propagation losses inherent in UHF

transmission. Smalle r antenna size,
and therefore a smaller signal capture­
area, is another factor cont ributing to
poor UHF reception.

Improving the antenna system
Let 's take the advice of the FCC and

industry committee and see how an an­
tenna system can be improved. The
July 1981 issue of Radio-Electronics
contains an excellent art icle with a
comprehensive rating of many antennas
with UHF capability that are now on
the market. The first step is to get away
from the ineffective ones, so we' ll for­
get about loop antennas and take a
close look at the UHF gain-specifica­
tions of the " combo" antennas . Unless
the gain of those antennas is in the
neighborhood of 7 dB or better on the
UHF channels we are interested in, we
should consider using separate UHF
and VHF receiving antennas in areas
where signal strength is not classified
as "strong."

Probably the simplest effective UHF
receiving antennas are the comer re­
flectors . Most of them will give at least
7 dB of gain. If more gain is required ,
either a combination comer reflector!



RaySon Electronics Corp .
1010 12th St., Suite 5
Sparks, NV 89431

A kit of all parts for the UHF preamp, in­
cluding power supply and balun (the
balun will be discussed next month), is
available for $34.50 plus $2.00 for shipping
and handling. An assembled version is
available for $57.50 plus $2.00 for ship­
ping and handling. Both are available
from:

All suppliers accept MC and VISA. Please
add sales tax where applicable.

Quest Electronics
P.O. Box 4430
Santa Clara, CA 95054
(800) 538-8196 (except CAl
(408) 988-1640

Micromart
508 Central Avenue
Westfield, NJ 07090
(201) 654-6008

obvious, the effect of trees and foliage
is not. Dense foliage can create a path
loss of 20 dB or more.

Sometimes it may be impossible to
get a clear line-of-sight shot to the
tra nsmitting antenna. Reception may
sti ll be possible using reflected or
scattered signal. When that technique
is used, though, the actual physical
placement of the antenna becomes ex­
tremely critical because the signal is
arrivi ng via several different paths.
Remember , we are dealing with wave­
lengths measured in inches , so a lateral
or vertical move of only six inches can
result in a change in signal qua lity.

Feedllnes
The next item to consider is the feed­

line . Several types of feedline are avail­
able and most insta llers know that good
qua lity, low-loss, feedline is important
for UHF. Many, though, do not know
what makes a feed line low-loss.

For example. many installers insist
that you should never use coaxial cab le
at UHF freq uencies because it is lossier
than twinlead. Few people are aware .
however, that the biggest contributor to
coaxial cable's lossiness is its woven
braid. UHF signals travel most ef­
ficien tly in a straigh t line. something
they can't do in a woven-braid conduc­
tor. However , low-loss coax ialcable
using an aluminum foil or aluminized
Mylar as a shield does permit the signal
to trave l in a stra ight line and has a
significantly lower loss than the equiva­
lent conventional coaxia l cable (RG­
59/U or RG-6/U).

The other major factor contributing
to coax ial cable's loss figure is dielectric
loss. That can be reduced by using

ante nnas was optimized for the best
gain on the middle channe ls.

In many cases, that won't be a major
problem, but if you're interested in re­
ce iving high-end channels, you may
want to look further into the catalogs.
You' ll probably discover that there are
antennas optimized for the high end as
well. They are usually called "Tvba nd"
or " tra nslator band" antennas. and
should be suitable for high-end channels.

Installation
After you've chosen an anten na, the

next step is its installation. There are
several considerations unique to UHF.
The line-of-sight principle is the main
concern; if it is at all possible, try to
select an antenna site where the ante n­
na has a clear shot at the horizon.
Ideally, the elevation angle to the hori­
zon sho uld be 0 degrees; however.
satisfactory performance can still be
obt ained with an angle to the horizon of
up to ten degrees. Close-by obstruc­
tions are to be avoided . Buildings,
trees, hills, or similar obstructions will
seriously degrade the received signal.
In some cases a mast or tower can pro­
vide the necessary extra height to clear
obs tructions . While the effects of steel­
frame struc tures and hills is pretty
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yagi or a stacked 4-bay antenna can be
used. Either can provide gains ranging
from 8 to 15 dB, depen ding on their size
and number of elements . Examples of
corner reflector/vagi antennas are the
Radio Shack. U-lOO or the Winegard
CH-9085. A good stacked 4-bay anten­
na that was recommended in the article
is the Wiriegard KU-420 . Antennas
having eve n higher gains-on the order
of 15 to 20 dB-are also available. They
are of the parabolic-reflector type and
are usually between 3 and 6 feet in
diameter.

Before you buy any antenna , though,
you should check the manufacturer ' s
published gain-vs .-frequency data.
Some of the curves may surprise you.

For exam ple. most UHF antennas do
not cover the full 70 channels (14
through 83). Instead, you will probably
find that their best performance is in
the range of channels 20 to 55, with a
gradual dro poff above and below them.
The reason is that channels 70 through
83 are allocated as trans lator-band
channels. and channels 60 through 69
were origina lly reserved for subscrip­
tion-TV use. At the low end of the
band. cha nnels 14 through 20. in many
areas . are shared with the land mobile
radio serv ice. So. the design of most

I
200 300 400 500 600 700 800 1000

FREQUENCY- MHz I I I I
14 18 35 52 69 83

UHFTV CH ANNELNO.

FIG. 12-LOSSES IN VARIOUS TYPES OF CABLE measured In dB/100 feet. Ordinary twin lead would
seem to be best, but has serious shortcomings (see text).
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FIG. 13-BOARD FOUND INSIDE balun, shOWingaddition of 10 f.LH choke and power leads.
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foamed rather than solid dielectric­
material in the cable . The effects of
both factors can be seen in Fig. 12.
which shows a comparison of the losses
of various types of feedline used for
UHF. At 470 MHz (channel 14) con­
ventional RG-59 coaxial cable has a
loss of 9 dB per 100 feet ; the Belden
82// foam-dielectric version of the
same cable has a loss of 7 dB per 100
ft ., while the Winegard CL -2700 low­
loss cable (foam dielectric and solid
shield) has a loss of 5.8 dB per 100 feet.
Since a 3-dB loss represents a 50%
power loss, the low-loss cable has more
than twice the power-transmission ef­
ficiency of RG-59 cable . Larger diam­
eter cable such as RG-6 or RG-ll has ,
even greater efficiency because of the
greater conductor spacing and the re­
sultant lower dielectric-loss. Low-loss
RG-6 type cable (CL -2800) is more ef­
ficient than shielded twinlead (type
8290) .

So far, we've been talking about dry
cable or twinlead. While moisture
doesn 't affect coaxial cable, because
the dielectric is sealed in by the outer
jacket, it does affect twinlead greatly.
To see just how much. consider some
figures supplied by Channel Master. At
the low end of the UHF band (500
MHz) their best twinlead, type 9555 is
twice as lossy wet as it is dry . The feed­
line has foam-clad conductors encased
in a polyethylene jacket. As you go
down the list. the feedlines listed have
prog ressively less foam around the con­
duc tors, until you get to type 956J,
which is more or less conventional
twinlead with just a solid polyethy lene
web. The wet attenuation-factor of that
feedline is 100 times or more greater
than the dry attenuation-factors.
(Remember: - 20 dB represents a
power reduction of 99%!)

That data should convince you that
wet twinlead is to be avoided if at all
possible. You should also bear in mind
that the figures are for /leI\' cable. Ex­
posure to the elements causes poly­
ethylene to become contaminated. in­
creasing its dielectric loss and, there­
fore. the loss of the cable .

On the other hand . coaxial cable is
pro tected by an outer. jacket. and de­
gradation of the cable occurs much
more slowly. Before the dielectric can
become contaminated. the protection
provided by the outer jacket has to fail.
So although . at first. the lower losses of
twi nlead would seem to favor it use
over coaxial cable. when you consid er
the life of an installat ion. coaxial cable
gives better results.

Installing feedline
Many an otherwise good installation

is ruined by poor feedline-in stallation.
No matter which type of feedline you
use , care must be taken to keep it away
from power and telephone cables. At

least two inches separation should be
maintained for coax; more in the case
of twinlead . That precaution reduces the
possibility of hum or noise pickup .

Where cables enter a building. feed­
through bushings should be used-the
cables should not be jammed under
windows or doors!

If you are using twinlead. it is espe­
cially important to keep the cable at
least four inches away from all metallic
surfaces-gutters . down spouts , alumi­
num siding. the antenna mast. rotor
cable. power cables. etc . In many cases
that will prove to be a difficult or impos­
sible task; that is when coax should be
used .

Exce ss cab le-lengths should be cut
off. not wound into a coil or bunched
up. That is particularly important in the
case of twinlead, for you can end up un­
wittingly creating an RF choke. (Run­
ning twinlead down through a metal
conduit . such as the mast. can have the
same effect.)

Baluns
If you are using coaxial cable you will

need two impedance-matching trans­
formers, known as baluns . One must be
of the outdoor type , because it . is
mounted between the outdoor preamp
and the antenna. The other is used in­
doors, at the TV set. It must be mod­
ified slightly to form a "bias-T." which
will permit both the TV signal and the
current that powers the preamp to travel
along the coax, while providing sepa­
rate terminations for both at the set-end
of the cable .

There are several baluns available
that lend themselves very nicely to that
application . Among the ones you might
wish to use are the MCM Audio TVT-J,
the RMS Electronics MA /OOOUV, the
Channel Master 0782 and the Arista
267A .

All the baluns mentioned have an "F"
connector pressed into a short length of
aluminum tubing with a pigtail of 300­
ohm twinlead sticking out the other
end. The aluminum tubing is covered
with shrink tubing. To open a balun for
modification, cut away the shoulder of
the shrink tubing at the base of the
,. PO ' connector and then remove the
connector. and the board attached to it.
by pulling it out of the aluminum tubing.
It may be necessary to use pliers for
that operation; if so, thread a male
connector on temporarily and grasp it

OOOPS!
The parts placement diagram (Fig. 8)

that appea red in Part I of this article
(Marc h 1982) was inadve rtently re­
versed. The correct diagram appears
below.

FIG. 8-TRANSISTORS ARE MOUNTED from
etched side of board . " F" connectors are mount­
ed from unetched side.

with the pliers. That will prevent any
possible damage to the threads of the
female " PO' connector from taking
place . (You may want to purchase a
male-to-male connector for the pur­
pose. since you will probably need it
later when you connect the antenna
balun to the preamp.)

All the baluns have three DC block­
ing-capacitors already built into them,
so all that is necessary is to add a small
choke . The choke, L I in Fig. II (see last
month' s issue) , is the same as choke L4
used in the preamp-3 Y:! turns of No. 30
wire-wrap wire wound through a small
ferrite bead. The bead is small enough
to fit inside the transformer's housing.
As shown in Fig. 13 , one end of the No.
30 wire is soldered directly to the center
pin of the " F" connector. while the
other end is soldered to the rivet that
secures the twinlead pigtail to the
balun' s circuit board. The rivet be­
comes the +V terminal and the positive
lead from the power supply is soldered
to it. The body of the "F" connector
becomes the ground terminal and the
ground lead from the power supply is
connected to the connector by being sol­
dered to the ground foil on the small
circuit board.

The UHF preamp is easy to build
and . when used with the type of anten­
na installation described, will do a lot to
impro ve the qualit y of your UHF-TV
reception . R-E
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Filtering an analog signal using digita l techniques is becoming more and more

commonplace. Here is a look at digital filters and how they work.
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to r therefore charges to a fixed voltage.
and as the individual capacitors are
switched in. or commutated. the origi­
nal signal is reproduced as a series of
discre te values or steps.

The commutating filter is often called
a comb filter becau se it will only pass
signals with a frequenc y of fe-the
reson ant frequency of the filter- and
its harmonic s. That respon se is shown
in the grap h of Fig. 3. If, however. only
the resonant frequency is desired . low­
pass filter s can precede or follow the
commutating filter . attenuating the
other " teeth" of the comb .

In modern commutating filters. the
commutating is done by shift registers
or counters. Standard transistors . or
FET's . can be used to switch the
capacitor s. Figure 4 shows an eight­
section commutat ing filter in which the
nece ssary sequential switching is done
by a combination of a CD4040 BCD
ripp le counter and a CD4051 BCD-to­
decimal decoder. The CD4040 counter
is triggered by a squarewav e clock sig­
nal. As the counter adva nces . on the
negati ve-going clock transitions, the
first 3 bits of its 12-bit BCD outp ut are
con nected to the BCD input-lines of the
CD4051 dec oder. That IC tran slates the
BCD code into sequential decimal steps
that switch the intern al CMOS transis­
tor s on and off: those transistors. in
turn. switch the conn ected capacitors.
In that circuit. the filter's freque ncy is a
funct ion of the clock rate. and the num­
ber of pole s. or sections. in the filter. In

C7

~

f LOWPASS = _ , _

FREQUENCY-Hz 21T RC

FIG. 2-THE RESPONSE of a simple low-pass
filter is shown here. The time constant of the
curve is dete rmined by the values of Rand C.

- 3dB

R

FIG. 1-A MECHANICAL commu tating fil ter. If
the input signal is equal to the switching fre­
quency, the filter would reproduce the input
signal at the output as a series of steps.

If a signal at the commutating fre­
quenc y. f e. is now appl ied to the filter .
eac h individual capacitor sees a par­
ticular-and fixed-average voltage
(the voltage is dependent on the phase
of the input frequency) each time it is
switc hed into the circuit. Each capaci -

RELATIVE
AMP LITUDE- dB

TRA DIT ION AL LY. ACTIVE AU DIO-F ILTE R

de signs have used either L-C or R-C
networks in combination with phase- or
gain -compensating amplifiers . While
such filters are relatively simple and
economical when designed for one or
two frequ enci es. the y become complex
and expen sive if requi red in large num­
bers . as . for instance . in a Y3 octave
audio-spectrum analy zer. A dev ice
with a 20-Hz to 20-kHz range would re­
qui re ove r 30 separate bandp ass filter s.
or 360 preci sion capac itors and resis­
tor s for filte r-tun ing alone. That is in
addition to the problems of achieving
adequate temperature and amplitude
stability. as well as maintaining accept­
able reliabi lity .

With the de velopment of digital Ie's
in the late 60·s. designing digitally con­
trolled audio filter s became possible .
One of the first designs considered. was
the digitization of the old mechanical
co mrnutating-fi lter: tha t filter is shown
in Fig . I.

Commutating filter
Ho w the commutating filter works

can best be understood by con sidering
the simple low-pass section of Fig. 2 as
an integrato r with a time con stant T =
RC. If n such sec tions are cascaded and
seq uentially switched at a rate off times
per seco nd. the net time-constant in­
creases by n , so tha t the new time-con­
stant T = nRC. Tha t will yield a 3 dB
low-pass response at fLOw PASS

= I/(2nRC).
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cu it the inpu t res isto r has been replaced
by a sw itched ca pacitor. For tho se of
you that are unfamil iar with integrators.
and as a rev iew fo r the ot he rs. let' s take
a brief look at how that c ircuit is used
as a low-pass filter.

Due to the ac tion of the capacitor in
the feedback loop. if the input signa l to
the circ uit has a relati vely low fre­
qu en cy , the output will be the integral
of the input- hence the name integrato r.
But if the inp ut frequ ency is high
eno ugh. the feedbac k ca paci tor does
not have time to cha rge. and the op­
amp's output remains co nstant (i.e .
DC ). Th e filter's cut-off frequency is
determined by the va lues of the resistor
and capac itor.

S ince the resistor in Fig. 6 has been
replac ed by switched capacit ors, that
filter can be tun ed by simply alte ring
the freq uency at wh ich the ca pacito rs
are switched (clocked). As an additional
precau tion aga ins t internal parasitic
capacita nces. the configu ration shown
in F ig. 7 is use d. If that circuit is
clocked prope rly, it ca n also be used to
simulate the inductor currents and
ca pacitor voltages of a passive L-C cir­
cuit. Here is what happen s:

Th e ¢ clock signa l is ' 80° out of
phase with respec t to the 4> cloc k sig­
nal. Let's feed th e ¢ clock signa l to Q I
and Q3. and the 1> signa l to Q2 and Q4.
During the first half cycle of the clock
pul se . only Q I and Q3 will be " on" and
ca pacito r C I will cha rge up to the va lue
OfVIN . Assuming VIN to be positive, CI
will cha rge up so that point b will be
posit ive with res pec t to point a. During
the second half cycle . only Q2 and Q4
wi ll be "on" and the voltage across
ca pac ito r C 1 is app lied to the inverting
input of the integrat er. However. since
point a is negati ve with respect to point
h. the overall affect is that of a non-in­
ve rt ing integrator. The output will have
some phase lag, in addition to the 90°
phase lag of an ideal integrator. ca use d
by inte rnal de lays .

Now. let' s cha nge the clock inputs to
the filte r. Th e ¢ clock signa l is now fed
to Q2 and Q3 and T is fed to Q I and
Q4 . During one half of the clock cyc le.
only QI and Q4 will be " on " and
capacitor C I is shorted through ground
and discha rges to ze ro. During the
othe r half of the clock cycle . Q2 and Q3

FIG. 5-THE SWITCHED-CAPACITOR techn ique shown in a is realized in an IC by using the cir cu it
shown in b. In b, the two FET's replace the mechanical switch.

Switched-capacitor filters
Although th is sounds susp ic ious ly

like the co mmutat ing filter. the switched­
ca pacitor filter wo rks in quite a dif­
ferent way .

In its simples t form. it is an R-C low­
pass filter where the capacit ve elements
are fixed, and the resisti ve elements are
subs tituted by " switched -capacitor "
re sistors. Later on. we will see how the
switched-capacitor c ircuit can eve n
simulate an L-C filte r. but first. to un­
derst an d thi s odd res istor substitution.
le t' s take a look at Fig. 5. In Fig . 5-a ,
when the sw itc h is in position A. the
ca pac itor charges up to voltage V I '

Wh e n th e sw itch is flipped to posit ion
B. the ca paci to r will disch arge to volt­
age V2' T he amount of cha rge flowing
into (or from) V2 therefore eq ua ls
C( V 2 - VI)

Now , let' s repl ace the ana log swi tch
with a pai r of FET's, and dr ive the cir­
cuit with a clock pul se , as show n in Fig.
S-b. If the cap acitors are switched at a
clo ck rate , f e , then the average cu rrent
flow I from V I to V2 will be I = C(V2 ­

V I )fe. Sin ce R = V/I. a resistor that
woud give the same average current I
as a sw itched cap acitor co uld be cal­
culate d fro m R = I/Cf e.

Therefore. it would see m that any re­
sis tor in an R-C filter could be replaced
by a swi tc hed-capacitor. That. how­
eve r . turn out not to be a practica l ap­
proach when working with IC' s because
of th e internal cross-coupl ing that is
caused by se lf- and parasit ic-capaci­
tan ces.

T he most wide ly used type of IC low­
pass filter is an op-amp integrator. If the
sw itched-capacitor filter show n in Fig.
6 see ms to resemble an integrator. there
is a good reason : It is-but in that cir-

a

and its ba ndw idth becomes sharper. To
minimize the filter' s ste p non- linearity .
the capacitors that are used shou ld
ha ve a tol e rance of less than 10% . An
R-C low-pass filter at the output of the
co mmuta ting filter can atte nua te sub­
sta ntially any of the clock signal at the
outp ut an d improve linearity. Precau­
tion s sho uld also be taken so not to
overload the input of the filter: that
hap pen s if the peak-to -peak input volt­
age exceeds the positive supply voltage
to the decod er.

INH 6
7
8

16

+10V

~ 1I---

I---

I---

CLOCK.J"lr
10

+10V

16

.Fig. 4, since there are 8 poles. the filter ' s
primary respon se frequenc y, in Hz. will
be :
t c = clock frequency -7 number of poles

VIN (LESS THAN 10V P-P) VOUT

o 01-- - - --<0

fe 2fe
FREQUENCY-Hz

FIG. 3-A COMMUTATING FILTER can also be
called a comb filter since, at resonance, it
passes the fundamental frequency and its
harmonics.
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FIG. 4-USING A BCD COUNTER and 8-channel
decoder IC's to control a com mutating filter.
The filter is tun ed by changing the clocking fre­
quency.

The filter will also pass the harm onics
of fe. and its bandw idth will be 2 divided
by the nu mber of poles. times the band­
width of the single. original low-pass
sec tion. If the res istor's va lue is 10.000
ohms, and the capacitors are .0 1 I1F
each. the filte r in Fig. 4 will have a
pr actical. co nt inuo us turning range of
fro m IO kH z to over I MHz . and a Q of
80.

On e pro blem is that the CD405 1 is
no t exac tly an ideal switch. Its typ ica l
" on" resistan ce , wit h a supply voltage
of 10 vo lts, is 180 ohms, and it increases
as the supp ly vo ltage is lowered . While
that will rarely affect performanc e.
since the othe r resist ances in the filter
are generally much greater (consider

(f) th e IO,OOO-ohm resisto r we just men­
~ t ion ed) , in so me cases individual
o tran sistors wo uld be better.
g: If yo u wish, additio na l decoders
~ can be adde d to the othe r BCD out­
uj puts of the CD4040 ripp le co unter-al­
a together the CD4040 can drive five de­
B coders . As more de coders are added .
-ca: the filte r' s output becomes smoothe r
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Transversal filters
Another mo no lithic digita l-filter that

is begi nn ing to be used in so me appli­
cat ions uses a novel co mbi nat ion of a
simulate d multi-tap delay line and
sync hro nized periodic sampling. Like
the previously discu ssed filter s, the
transversal filter use s a trigger clock to
" tu ne it" to the desired frequency .
W hile its exact operation is quite co m­
ple x, and be yo nd the scope of thi s
artic le (if yo u are interested in a more
comp lete discussion, see Ret icons

filter. Each IC is hou sed in a 16 pin DI P
a nd requires min imum of +5 volts fo r
opera tion. Ret icon is ex tending their
high- end usable freq uenc y to 20 kl-lz.
a nd the low end to .5 Hz . The clock to
ce nter-fre quenc y rat io of the R560x
famil y is approx ima tely 108: I. and the
insertion loss is ty pically 0 dB . An on­
chip flip-flop divides the clock fre­
qu ency by two so that the switched­
capac itor is switched at Y2 the clock fre­
qu en cy.

One probl em with most sampled data
systems is that input freq uenc ies at
rat es abo ut Y2 of the switching fre ­
qu en cy may be mistaken for the filter 's
ce nter fre quenc y (a liased ) and may
appear at the filter ' s output. Reticon
recommends using an ex te rna l R-C net ­
wo rk at the IC ' s inpu t. if input signa ls
greate r than 27 times the ce nter fre ­
qu en cy are expected .

A no ther sma ll drawback wit h those
IC' s- at least at pre se nt-is cost. Reti­
con se lls the R560x se ries IC' s at prices
that ran ge fro m $28.00 to $48.00 eac h,
in sma ll qu anti ties .

TABLE 1

Digital Filter Commutating , Switched- ITransv ersal
Type Capacitor

Filter resp onse co mb bandp ass bandpass
high pass low pass
low pass chirp
Notch

Frequen cy range < .5 Hz - 10 MHz .5 Hz-25 kHz 1 kHz- 1 MHz
high e r with ECL

Dynamic range > 80 dB >40 dB
Distorti on depending on <.1 % < .1%

types of
Clock residue } switch ing

elements . etc . ~6 mV not specified
Input s ignal maximum 10 V pop 3 V pop
Input impedance high ~ 1 00 kilohms ~ 200 kilohms
Output impedance high :'0 1 kilohms ~ 1 kilohms
Stopband } depend ing on 80 dB > 40 dB

number of sections &
Skirt steepness switch ing elements. 60 dB/o ctave 150 dB/o ctave
Inse rt ion loss ::::20 dB < ::. 2 dB ~ 1 5 dB
Center Frequency absolute bette r than better than

accuracy .5% .1%
Technology used any: TIL . CMOS. MOS MOS

ECL. transistors
Parts cost/filte r ::::$3.00 > $28.00 :::: $40.00

(quantities of 1 - 9)

nique is still re lati vely new, sev eral
manufacturer s are beginning to use it.
Amo ng the IC' s using that tec hnique are
A merican Mic rosystem ' s (3800 Hom e­
stead Road , Sa nta Clara, CA 9505 1)
S3505 and Mo stek' s (1215 W . Crosb y
Road, Carrollton , T X 75006) MK59 12.
Those IC' s are telephone-system coder­
dec od ers: both mak e exten sive use of
switched-ca pacito r filters.

EG&G Reticon (345 Potero Ave ..
Sunnyvale , CA 94086) uses sw itc hed­
cap acitors in three general purpose ,
d igital-filter IC' s-the R5604, R5605,
and R5606. The R5604 contain s three 6­
pole Chebyshev YJ-octave ANS I Class
III filtel's that together cover an entire
octave with one ex te rnal inpu t-clock
trigge r. The R5605 contain s two 6-po le
C he bys hev Y2-octave ANSI class III fil­
ters that. like the R5604 , cover a full
octave with one ex ternal input-clock
tr igger. T he R5606 contain s one 6-po le
Chebys hev full-oc tave ANS I class II

Cl

b

a

03

01

C2

FIG. 7-PARASITic CAPACITANCES can be reducedfurther byusingthis circuit. If clocked properly,
several of them could also be combined to simulatea passive L-C filter.

G G

are " on" and since the ca pacitor is dis­
c ha rged, it appears as a short and Y IN is
applied dir ectl y to the inve rting input of
th e int egrat or. Th e circ uit shown in
Fig. 7 now be haves jus t like an inverting
int egra tor whose outp ut has slightly
le ss lag than 90°. ,

It is a simple matte r to cq nnec t the
int egrators in se ries and cloc k them so
that e very o the r integrator is of the
sa me type . If that is do ne . the slight
va riat ions in phase angle will be ca n­
ce lled. Th e resul ting c ircuit will be have
j us t like a low se lectiv ity L-C net work .
As the diffe rences in phase will be can­
ce lled regardless of the clocking fre­
qu en cy , that sw itched-ca paci tor filter
can be tuned by simp ly cha nging the
clocking fre quency .

By using the techniqu es we've dis­
cussed, it is possible to simulate com­
plete net works of variou s typ es of
sing le - and multi-pole filter s . What's
important from a manufacturing view ­
point is that sw itc hed-capacito r resis­
tors require ve ry little silico n area- in
fact the a rea decreases as the va lue of
the re sist or increase s , In practi ce , a 10­
megohm resist or is need ed if the filter ' s
ca pacito r is to be kept to a rea sona ble
10 picofarad s . A res ista nce of 10
megohms is obta ined if a I-picofarad
capac ito r is switched a t a freque ncy of
100 kH z . If. in place of the sw itc hed ca­
paci tor. a IO-megohm resistor we re
ac tually use d in the tc. it wo uld require
100 tim e s more space .

Thou gh the switched-ca pacito r tech-

FIG. 6-AN INTEGRATOR is often ·us.ed as a
low-pass filter in IC's. Inthe circuitshown here,
the input resistor has been replaced by a
switched capacitor.
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TH E BANDPASS CHARACTERISTICS of a Reticon R5604 swltched-capacltor filter is shown in a. Con­
trast that to the frequency response of the Reticon R5602-3 transversal filter, shown in b.

THE CLOCK INPUT to a commutating filler, and the resulting output is shown here. The signal input
to the device is a sine wave.
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R5602 Transversal Filter Family Data
Sh eet for details). let's take a brief look
at how it works.

Basically . the IC uses a new MOS
charge tran sfer technique to form a
monolithic bucket brigade . The bucket
brigade is a chain of N-channel MOS
transistors connected to small monolithic
storage capacitors. The input signal is
sa mpled. and the sampled charge is
transferred from one capacitor to the
ne xt by alte rnately switching the MOS
transistors.

As the sampled charge is transferred.
it is simultaneously summed with a
fixed analog reference. Thu s. at every
clock transition an alternate patte rn of
signa l samples and reference charges
are shifted forward . By multiplying the
sa mpled and reference values by pre­
programm ed weighting factors and
co mbining them at the output. various
responses can be simulated.

Th e Reticon transversal filters con­
tain a 64-sec tion bucket brigade. as well
as timing and output circuitry . Like the
switc hed-ca pacitor filters. transversal
filter s are available in several configura­
tion s including low-pass and band pass
filter s.

The filters have linear phase response

and skirts. with a 150 dB-per-octave
roll-off rate . The same aliasing prob­
lems found in switched-capacitor filters
can impair the transversal filter ' s per­
formance if input circuitry is not care ­
fully designed. The Reticon R5602
family requires more outboa rd circuitry
than their switched-capac itor counter­
parts. as well as a + 15-volt power
so urce . They cos t $40.00 eac h in quan­
tities of less than 10.

Presentl y. a genera l limitat ion with
the tra nsversal filters is their poor low­
freq uency response. which. in turn. is a
funct ion of the minimum sampling
(clock) frequency required to shift the
ca pacitor voltage levels along the
bucket brigade. That "refresh" rate
must be fas t enough not to allow loss of
charge in the capacitors due to leakage.
Currently. those filters can be used
down to input frequencies of at least
I kH z.

Recentl y. Ret icon reported work on
a transversal filte r IC that uses double
polys ilico n low-loss capac itors. extend­
ing the low-freq uency response down
to 50 Hz: the high-frequency limit is 125
kHz . The IC has a dynamic range of
over 65 dB and. what is perhaps most
remarkable. it offers digitally pro-

grammed characteristics. Texas Instru ­
ments (PO Box 225474. Dallas. TX
75265) has also developed an advanced
1024-stage transversal filter with an 8­
bit programmable response-characte r­
ist ic and Q. in add ition to a 60-dB
dynamic range. 50-dB stop band at­
tenu ation . and a I-MHz maximum filter
frequ enc y. No mention was made of
the low-frequency capability. At the
time of writing. neither the Reticon nor
the Texas Instruments filters were com­
mercially avai lable.

Applications
With feat ures like broad frequency­

capabilit y. digitally programmable cen­
ter freq uency. and. in the near future.
programmable response characterist ics.
digital audio filters-and especially the
switc hed-ca pac itor and transversal
typ es-are a natural for use in com­
puter -cont rolled networks. With those
devices. a V3-octave spect rum analyzer
could be built using only one filter IC to
co ver the whole range from 20 Hz to
20 kHz. If proper anti-aliasing measures
are taken at the filter' s input. switching
the clock freq uency will be all that' s
need ed to swee p the filter through the
entire range. Some other app lications
co uld includ e harmonic analyzers. pro­
gra mmab le noise analyzers . modems.
and any kind of audio or sub-audio
filter. R-E

~I!:L'-­
"Oh! YOIl IIIcat I you w an ted III I' to
clean the videodiscs with the disc­
washer? .
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FIG. 12-KEY BOUNCE generates noise that
can confuse the microprocessor when a key is
pressed and released . The text explains how
the valid signa l is extracted.

Display
The video disp lay is generated by an

MC6847 video-display generator Ie. Its
pinout is shown in Fig. 13. It can op­
erate in 12 different modes, but the
video titler uses only two of them-the
"internal alphanumerics" mode and
what's called the "sernigraphics-a"
mode . The alphanumeric mode is used
to disp lay characters. while the semi­
graphics mode is used to generate

.!
R0RlR2

READS VDG FS SIGNAL
TEST BIT 6

R3

Programm ing
This section will describe, in general

terms, how the video titler is pro­
grammed.

First , two tables relating specific
keys to specific characters have to be
created. One table is for the alphan u­
meric mode ; the other for the graphics
mode. The values for the tables are de­
rived by multip lying the row number
(0-4) by eight and adding it to a column
number (0-7). Each value corresponds
to a particular alphanumeric or graph ic

co ntinued on page 76

create the display . If both sections try
to access the memory simultaneously .
the VDG will miss some data, and the
disp lay will be incomple te .

To keep that from happening, a syn­
chronizing signal is provided through
an input port located at 1800 (hex). Bit
6 of that port, when cleared, means that
the microprocessor can access the
memory; when it is set, the VDG is
using it. A routine that guarantees a
period of 2 milliseconds during which
the microprocessor can access the
memory is shown in Table 1.

TABLE 1

$1800
$40
WAITHI

$1800
$40
WAITLO

45

LDAA
ANDA
BEQ

LDAA
ANDA
BNE

6

WAITS FOR THE END OF VDG SCAN.
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WAITHI

WAITLO
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~I- KEYBOARD ROWSELECTION----_
NOT USED MEMORY VDG

FIG. 14-A DATA BYTE contains information descri bing the characte r to be disp layed, which page it
is to be taken from, and what its background color (CSS) will be.

NOW YOU ARE SURE THAT YOU HAVE A MAXIMUM PERIOD FOR USING
DISPLAY MEMORY.

blocks of color (a full screen would
consist of a 64 x 32 array of colored
display elements, each one made up of
an 8 x 12 array of dots) .

The VDG receives its instructions
from the display memory (located from
2000 (hex) to 23FF (hex) . Each
memory address contains a byte repre ­
senting the information to be displayed .
If the most significant bit (bit 7) of the
byte is a logic-e. then a graphics char ­
acter will be displayed; if it is a logic-I,
the result will be an alphanumeric char­
acter. The memory is divided into two
sections (2000 (hex) thro ugh 21FF (hex)
and 2200 (hex) through 23FF (hex», to
provide two separate "pages," or dis­
plays. Page selection is made by setting
or clearing the page bit (bit 6), as shown
in Fig. 14. The '"CSS" bit (bit 5) is used
to select the background color-red or
green-for an alphanumeric character.

Note: Each byte presented to the
VDG must contain the keypad-scan in­
formation, the page bit, and the CSS bit.

It is important to remember that the
display memory is accessed by both the
microprocessor for inputing data and
by the VDG for retrieving data to

WAITS FOR THE END OF CURRENT "MEMORY ACCESSIBLE PERIOD"

FIG. 13-MOTOROLA'S MC6847 video-display generator IC is the heart of the video titler.

.....--_._._--------_._--------------...
BIT 7

11111111111
~--

RELEASE
NOISE

DEPRESS
NOISE

Mechanical switches. such as the
keys of the keypad. present a prob lem
for logic circuits . Even though you may
have pressed the key only once. its
contacts can continue to bounce against
eac h other after you press it and after
you release it (see Fig. 12). That
bounce is confusing to the microproces­
sor. since it sees each one as a separate
key closure-not what you intended at
all. To "debounce" the keys . it is
necessary to wait until the contacts are
stable . and then read their status. Tha t
is done by making the assumption that
typ ically a key will be depressed for
about 300 milliseconds and that the
maximum bounce duration is abou t 20
milliseconds . The sequence of instruc­
tions the microprocessor follows in de­
bouncing and in determining which key
has been pressed is as follows:

1. Select a row.
2. Read the inpu t port.
3. If the value equals FF (hex) then

read the value of the next row
(and so on, unti l fi nished).

4. If the value is not FF (hex), then
wait 100 milliseconds (that is a
check for key boun ce).

5. Select the same row.
6. Read the input port.
7. If the value equa ls FF (hex) then

it was key bounce, so go back to
step one and start again.

8. Check all the other rows to
make cert ain that there is only
one key depressed (value less
than FF (hex)) .

9. Read the input port.
10. If the value is not equal to FF

(hex), then more than one key is
depressed. Go back to step one
and start over.

11 Execute the functi on determined
by the value of the depressed
key.

12. Wait for the key to be released.
Check all lines unt il on ly FF
(hex) is read.

13. Delay abo ut 30 mill iseconds.
14. Go back to step one and start

aga in.
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Superior
SOllware

Tools

Computerized
Weather Station

Educational
Self-Study Courses

Amateur Radio Gear

High-Speed Dot Matrix Printer

Discover the fun of kitbuilding - it's
a great way to relax in your spare time
and share a rewarding pastime with
your whole family. The great kits you
build will reflectthe pride of your crafts­
manship, too . The famous Heathkit
illustrated manuals make it easy for
anyone to build reliable, professional­
quality kits.

SEND FOR FREE CATALOG
Our 104-page catalog is Free! If coupon is
missing write : Heath Company, Dept.
020-892, Benton Harbor, MI 49022

t

~
Home

, Earth
• Stallon

Receiver

Heathkit CATALOG

Space Phone
Telavlslon

450 kits and products: solar hot
water systems, satellite TV, all-in-one
computers, test instruments, amateur
radio gear, self-study courses in com­
puter literacy and state-of-the-art
electronics, energy conservation and
home security devices, fine stereo
components , color televisions, au­
tomotive or marine aids, home con­
veniences and more - things you've
always wanted and needed, right now
at low kit prices from Heath.

For people with imagination, there's
nothing to compare with the exclusive
thrill of hand-built satisfaction.

Disk Drives and Peripherals

Domestic Solar
Water Heater

Fully Portable
Test Instruments

Programmable
Automobile Horn

Heat hkit products are also displayed, sold and serviced at 60 Heathkit Electronic
Center s' nationwide . Consult telephon e directory white pag es for iocation.

' Operated by Veritec hnology Electronics Corporation, a wholly owned subs idiary
of Zenith Radio Corporation. Some retail prices may be slight ly higher.

Courses In Computers
and Programming

r---------------
I Heathkif Heath Compan.y, Dept. 020-892

Benton Harbor, MI 49022 .

I Send me the latest free Heathkit Catalog now.
I Iwant to "build in" the quality difference. ,

I
I Nam e I
I I
I ~- I

I ~ ~ I
I CL-727-RI Zip I

--------------------------- ~---------------------~CIRCLE 14 ON FREE INFORMATION CARD 75



HERE ARE TWO DIFFERENT DISPLAYS that can be created using the video tiller. The one on the
right uses both the graphic and alphanumeric modes .

THE PROGRAM that controls the video titler is located in an EPROM. That Ie is easy to spot here-it
is the one with a round quartz window.
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continued fro m page 72
character and is writte n into memory
when the appropriate key is depressed .
(The correspond ence between the keys
and the values assig ned them is stored
in the EPROM .) '

Second. two blocks of variab les.
each co ntaining the current status of
one of the two display pages . are re­
quired . Each block contains the fol-

ORDERING INFORMATION

The following are available from Scripto­
vision, Inc. , P.O. Box 535, Snowdown Sta­
ti on, Montreal, Quebec , CANADA H3X 3TI
(all prices shown are in U.S. dollars) ; as­
sembled and tested tltler , $169.00 ; part ial
kit (PC board, programmed EPROM, key­
board, enclosure, keyboard label), $69.00;
PC board and programmed EPROM,
$49.00; programmed EPROM only, $35.00.
U.S. residents must add 4.7% to those
prices for Import duty. Please add $3.85
to each order for shipping and handling.
Allow 4-6 weeks for delivery.

lowing inform ation :
• Cursor pos ition (two bytes repre­

sent ing an address in the display
memory).

• Contents of memory at the cursor
pos ition (one byte) .

• Page number (one byte equa l to
40 (hex) or 00 (hex)-see Fig. 14).

• CSS (one byte equal to 20 (hex) or
00 (hex)-see Fig. 14.)

• Row number (one byte).
• Column number.
• Flag indicating " cursor on" or

" curso r off ."
• Flag indicating alph anumeric or

grahic mode.
• Flag ind icating whether shift lock

is on or of f .
• Flag indi catin g direction of curso r

movement (vertical or hor izontal)
There are two type s of keys on the

video titlers keypad : those are the data
key s and func tion keys. The da ta keys
are used to select the charac ter s that
will be displayed : the function keys are
used to move the curso r. erase . select
modes . etc .

Th e curso r take s the form of a rect­
angular cyan picture-element. Eve ry
time a data key is depressed . the key
number is co mputed and given a value
bet ween 0 and 39 if the shift lock is not
set . and between 40 and 79 if it is. (The
shift lock is used only in the CHARACT ER

mode.) That value repre sents a memory
location in the character table or graphics
ta ble stored in the EPROM . The co n­
tents of that memory locat ion are
moved into the display memory at the
curs or position after waiting for VDG
sy nchroniza tion. The cursor is then ad­
vanced one position (in the HORIZ ONTAL

mode) or 64 posi tion s (one entire line.
so it is directly abo ve or below the pre­
vious position ) in the VERTI CAL mode.
If the curso r is to be displayed. the con­
tents of the display memory at the new
position are saved . but not see n unt il
the cursor moves on.

If a function key is depressed. things
get a bit more complicated . The pro­
gram has to test the key number and.
dep end ing on the key. jum p to the sec­
tion of the program that conta ins in­
structions for performing its function.
Th at porti on of the program has to be
executed before the keyboard scan can
be resum ed .

The video-titler program has a starting
locati on of F800 (hex) and memorv lo­
ca tions FFF E and FFFF. which are the
reset interrupt-vector. must contain the
address of the first instruction that the
program will execute on reset.

One last thing. don 't forget that the
stack point er has to be initialized. and
the screen clea red (by writing 80 (hex »
into eac h address of the disp lay
memory.

Th at should give you some idea of
what makes the video titler tick. Much
more information can be found in
Motorola' s data shee t on the MC6847
video-disp lay generator Ie. R-E .



Have you ever wondered how a manufacturer gets the right to use the
Underwriters Laboratories' symbol, and wha t that symbol means
to you? In this article we'll look at some of the provisions of UL's
electronic test equipment standard, and see what they do to find

out if a piece of equipment meets it.

JACK DARR
SERVICE EDITOR

MOST OF·US KNOW ABO UT UN DERWRITERS
Laboratories , and the product- testi ng
that that non -profit orga nization does .
They test all kinds of prod uct s that. if
poorly designed , co uld cau se injury.
Amo ng the kinds of prod uct s they look
at is electro nic test equipment. Rece nt­
ly, we rece ived a copy of their Standard
for Electrica l and Electronic Measuring
and Te st ing Equipmen t (U L-1244), and
we thought you might like to know
about some of its pro visions.

Th e purpose of the Standard is to
make sure that eac h unit is as safe as
possib le for the user. Samples of each
instrument are tested , under operating
con ditions, in one of the fou r UL labs.
Th ey look for more than just shock
haz ard , and some of the tests may sur­
prise you: they did surp rise me !

Shock hazard
Of course , one of the things they do

loo k for is potential shock hazards. For
all AC-power instru ments in meta l
cases , the AC line-cord must be of the 3­
conductor type : black (hot) , white
(grounded side of the AC line) and green
(earth ground), The gree n wire must be

connected to the metal case of the in­
strument. All line cords must have a
strain-relief clamp at the point where it
enters the case . One of the tests UL
perform s is to apply a 35-pound pull to
that cord: The case must not cut the
cord, and the cord must not come loose
or break .

Another provision is that the fuse de­
vice used must not break the "safet y­
gro und" circuit. It should be placed so
that it opens the black wire-the hot
side of the line .

Te sting for leakage current is also
do ne . If you've done TV service work,
the test should be familiar to you­
we 've had to use it on line-connected

r- -- - - - -- i
I SHIELD(IF IDEAL I

~REQUIRED) CURRE NT. :
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FIG. 1-SCHEMATIC DIAGRAM of the test setup
used by the UL to tes t for leakage current.

chassis for some time now. An AC-cur­
rent meter is placed in series with a 1500­
ohm res istor that is bypassed by a 0: 15
!IF capacitor as shown in Fig. I. Using
that setup. the leakage current between
the case and the AC hot-line must not
read more than 0.5 rnA AC, or 3.5 rnA
for equipment with RFI filters in their
AC inputs .

Anot her thing they look for is whet her
any user-accessible parts could possibly
give an electric shock. They define a
" user-accessible part" as anything an op­
erator might touch acc idently while he
is using or adjus ting the device . Figure
2 shows a UL technician checki ng an
osci lloscope for ju st such a hazard.

Drop tests
The " drop test " has long been an

elec tro nics joke-but that is a test that
UL takes seriously. The equipment
they test is " dropped " a few times to
see if it can withstand " reasonable
abu se ." In fact , each of three samp les
of a piece of hand-held equipment is
dropped three separate times from a
dis tance of th ree fee t. Eac h time, it is
turned so tha t a different part of the in-
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SHOCK PREVENTION

WITH A "HOr' CHASSIS, the chassis ground is always about 60 volts above or below true
ground, depending on which side of the AC line is "hot."

FIG. 2-A PIECE OF EQUIPMENT will not meet the UL Standard if any part that could give an electric
shock is accessible to the user. Here, a UL technician is examining an oscilloscope for a potential
shock hazard.

strument is faced down, and the result
of eac h fall is examined.

For bench, portable , and floor­
mounted equipment, each unit is tilted
up until the bottom is 315/ 16 inches from
the floor/bench, then let go . It must fall
back upright, and not fall over "on its
next face ." That is done for each of the
four edges of the bottom.

Impact tests
Providing that the unit survives the

drop test, an impact test is done on all
equipment except hand-held units . The
test involves hitting the instrument with
a steel ball weighing 1.2 pounds. For
the top, the ball is dropped from What­
ever height is needed to produce an im­
pact of 2 newton-meters (1.5 foot­
pounds) . For the sides , the ball is
suspended on a cable , and swung down
like a pendulum to give the same im­
pact-force on each side.

The meter-face doesn't get away,
either. It must be subjected to an im­
pact-force of 0.226 newton-meters. A
special ball is used and it is dropped
onto the meter face from whatever
height is required to give the specified
impact. I

In addition to the drop arid impact
tests done on their cases, oscilloscope
CRT's are also checked. For CRT's
with a diameter of 6 inches 0, less, a
special device called an impact-hatnmer
is used . That has a spring-loaded cyl­
inder with a ball-shaped end. the de­
vice is cocked , then tripped so that the
end of the cylinder delivers an Impact
of 0.5 newton-meters (0.37 foot-pounds)
to the CRT's screen. For larger scopes,
the screen must withstand an Impact of
2 newton-meters (1.5 foot-pounds). To
perform the test, the scope is turned
screen up, and a steel ball is dropped on
it from the required height.

Implosion protection
CRT's, of course , should provide

adequate protection from the effects of
an implosion. To test that, UL breaks
the CRT and looks closely at the results.

The implosion is caused in one of two
way s. The "thermal-shock" method in­
volves scratching the neck or funnel of
the tube with a glass cutter in one of
three prescribed patterns. The scratched
areas are then either heated by applying
repeatedly a glass rod that has been
warmed almost to its melting point. or
cooled by applying liquid nitrogen re­
peatedly .

The other way is called the "impact"
method : A hole is made in the top of the
case, and the end of a I-inch metal rod
is rested at the junction of the funnel
and the screen. An I I-pound weight is
then dropped through a five-foot guide
tube and hits the top end of the rod . (If
the CRT doesn't break, they add more
weight!)

The scattering of glass from the im-

out !) Reversing the line plug does no
good at all.

I recommend using a 1:1 isolation
transformer at all times. The trans­
former shou ld have a high enough
rating to handle the highest load you
might expect; usually something like
200. watts is ample. I've had one of
those on my own bench for years; it
feeds a separate AC receptable that
I've labeled ISOLATED . (On my bench it
also goes th rough a true wattmeter,
which I've found helpful in dealing
with power-supply problems, but such
a set-up is not required .) R-E

J~: {~ D ·TOFinERCAPA"TORS
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HERE'S SOME THING THAT THE UL STANDARD

does not cover-and it's not intended
to-but that Ithough Ishould mention
because we are talking about safety. A
great many of the newer TV sets use a
full-wave bridge rectifier connected
directly across the AC line (see above)
for the primary DCsupply. That means
that the chassis ground is ALWAYS at
least at 60 volts above or below true
ground! If your test equipment uses
the line ground as a common, you can
cause damage just by hooking up the
ground lead of the instrument. (You
do not have to ask me how I found
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FIG. 5-THE REMOTE TERMINAL is completely insulated in the probe (a) until the handle's collars
are pushed together as shown in (b).

__-- LEAD

LEAD

INSULATING
HANDLE

SHIELD DR
PRDTE CTIVE
COLLAR

REMOTE
TERMINAL

+
INSULATING

BODY

~,--I---rt=lb
CONTACT TIP u----'~

(REMOTE TERMINAL)
EXPOSED

CDLLARS
UNACTUATED

COLLARS PUSHE D
TOG ETHER

FIG. 3-TO PREVENT YOUR fingers from acci­
dently slipping down to the uninsulated part of
the probe, the handle should have a collar such
as the one shown here.

LEAD

ALLIGATOR CLIP
(REMOTE
TERMINAL)

------ ---- Ly-".-.,.--'

FIG.4-A FLEXIBLE INSULATING BOOT located
over an alligator clip will not make the clip any
harder to use, but will protect against accidental
shocks.

plosion is observed. The equipment un­
der test is placed in its normal opera ting
position, on a support that is about 30
inches high (equipment that normally
stands on the floor is tested sta nding on
the floor ). Two barriers, each 9~ inches
high, are placed on the floor at I ~ and
6 feet from the front of the CRT. The
floor is covered with non-skid material.
The Standard requires that no piece of
glass heavier than 0.007 ounces pass
the first barrier , and no glass at all pass
the second. The total mass of all glass
particles between the two barriers must
not weigh more than 1.5 ounces . Two
samples of each piece of equipment are
tested.

X-ray emissions
All device s are tested for excess ive

X-ray emissions. That is done by setting
up the equipment for normal use and
adjusti ng the line voltage to the highest
permi ssible value (for a device rated at
105-130 volts AC, the line-voltage is set
at 130 volts AC). For the test , the unit
is se t up in such a way so that the maxi­
mum possible amount of X-rays are
produced . In the case of oscilloscopes ,
the beam patt ern must not excee d
Ph6 x Ph6inche s. or the smallest pos­
sible display. whichever is larger. In
addition, for dual-track sco pes. both

beams must be on. and they must be
positioned so that they generate the
maximum amount of X-rays.

Afte r the equipment is set up as
described , X-ray levels are checked at a
distance of 2 inches from the surface of
the unit. The X-ray levels are average d
ove r an area of 1.55 square inches and
must not exceed 0.5 milliroentgen s-per­
hour. The test is performed with any
doors or cove rs that would be open
during normal use open or removed ; a
second test is performed with any
doors or cove rs that would be open or
removed when servicing the instrument
open or removed.

Test probes
One thing that is common to many

type s and brands of test equipment is
test prob es. The UL Standard calls for
insulating all types of probes to minimize
any possibility of shock. In addition. all
connectors and terminals should be de­
signed so that no area that cou ld give an
electrical shock is exposed when they
are fully mated. That is one standard
that has been met in most instruments
for qu ite some time. Instead of the old­
sty le banana jacks. most instruments
use recessed jacks. The plugs on the
test lead s are insulated with soft rubber
or plastic . (Remember the old banana
plugs with a set-screw on the side to
hold the wire? Those could, and did.
" bite" you if you touched the end of
the screw !) No metal is exposed when
the leads are plugged into the device.
One fringe-benefit from that setup is
that the rubber or plastic acts as a
strain-relief for the test leads. making it
co nside rab ly harder to break them right
at the plug.

The test-probes have always been in­
sulated, at least to some exte nt. The
Sta nda rd requires . however . that the
construction of the probe minimize the
possibilit y of accidently touch ing the
remote terminal (the part of the probe
that touches the circuit) . That means
using a protective "collar " at the lower
end of a probe as shown in Fig. 3. The
co llar is there so that your fingers can 't

accidently slip down to the remote
terminal , with rather nasty conse­
quences. While, strictly speaking, the
collar is required only on probes used
to measure peak voltages of 1000 volts
or more. it is a good thing to have on
any probe-even a few hundred volts
can smart ! Alligator clips must also be
properly insulated: one method for that
is show n in Fig. 4.

Another type of probe that meets the
UL Stand ard is the spring-loaded type
shown in Fig. 5. In that type of probe .
the remote terminal is not exposed until
the two collars on the handle are pushed
together. The remote terminal can either
be bent, as shown, or straight.

All probe s and test leads, of course.
must be adequately insulated . The
lead ' s insulation must have a rating at
least as high as any voltage that it might
be connected to. That is checked by in­
spection. In addit ion. a high voltage is
applied to the probe asse mbly to see if
the insulation might break down under
those conditions.

The mechanical strength of the probes
is also tested . That is done with a
machine . The probe is hung by the end ,
and an arm on the machine pulls it up
and then releases it. The probe hits a
hard wood surface at the end of the
drop. which simulates what happens
when you drop a probe against a bench­
leg or the floor . The test is repeated 50
times!

There you have some of the things
that the UL does to make sure our test
equ ipment is not just useful. but safe.
Of course. there is a lot more to it (the
Standard itself is a 6O-page document) .
but that should give you some idea of .
what a piece of equipment · must go
through before the manufacturer has
the right to use the UL label. Incidentally
there is a difference betwee n the state­
ments "UL listed ." and " meets UL
specifications ." Only equipment that
has been tested by UL can be called
UL listed. The statement " meets UL
specifications" does not necessarily
mean that UL has tested a piece of
equipment. R-E
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HOBBYCORNER
A new "contest," and notes from the mail bag

EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR
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THE OTHER DAY . I WAS ASKED HOW TO

build the smallest possible audio osci l­
lator. It seems that my neighbor was
trying to squeeze an oscillator into a
case that was already overcrowded.

My first thought was that a transistor
is smaller than an IC, so the oscillator
should use one. Well, the smallest cir­
cuit I could come up with is the simple
device shown in Fig. 1. Of course, it
turned out that the output transformer
is larger than the rest of the compo­
nents . Perhaps using an IC would not
be such a bad idea after all .

That brought me to the circuit shown
in Fig. 2. Excluding the speaker, the
circuit still requires four components.
In its favor, however, is the fact that no
output transformer is required .

FIG. 1

-t V

FIG. 2

I fooled around a bit with the design
and managed to come up with a circuit
that used just three parts, but the results
were not satisfactory .

We have not given up . Sooner or
later we 'll stuff a tiny oscill ator into
that case. In the meantime, let' s have a
contest-we 'll see who can come up
with a design that take s up the least
amount of space . In a later co lumn, I'll
publish the smalle st that I recei ve
(schematic only, plea se) before mid­
night June I, 1982.

When writing
Certainly, I want to do nothing to

make it more difficult for you to write

to me about problems, ans wers. or
wh atever. Your letters are appreciated ,
especially when you come up with a
solution to another reader's problem.

There are a couple of things, how­
ever, that will make thing s better for
both of us . Send your letter s to me at
the New York office . Use this address :

Radio-Electronics
200 Park Avenue South
New York, NY 10003

If you mail an yth ing except sub scrip ­
tion information to the Subscription
Department in Colorado. it is not on ly
del ayed but it may be misdirected. In
addition , please take specia l care to
identify each sheet of your correspon ­
dence . Perhaps the eas iest way to do
that is to stick a return address label on
each page . Unless the pages are marked
in some way, they may become sepa­
rated , never to be rejoined. There are
two reasons wh y that may happen :

First , your letter may go to/through
several people before it get s to me . In
spite of our best efforts, thing s some­
times get separated-especially en ­
velopes from their contents . Second,
and perhaps more important, is the fact
that my filing system leave s a great deal
to be de sired . We ll, the system itself is
not so bad-it's just that I forget to use
it until th ings begin to fall off the stack s
that I toss them onto. Repe ated New
Years ' resolutions have not result ed in
any last ing improvement.

The little problem was brought to
mind by a package I received recent­
ly-without envelope, of course. Some ­
one named Bob sent me three issue s of
a magazine from the 1930's. The ac­
companying note thanked me for
send ing him something (What") , indi­
cated that the unw anted magazines
could be returned (Where"), and that
those I kept would be deducted from
the amount( ????).

Well, I am completely in the dark .
It' s like starting to read a book in the
midd le . So , Bob, write again and let me
know what to do with the magazines .
They must have some special value .
and it wou ld be a shame for them to
hang aro und here until they get lost.

Universal language
The most interesting thing s turn up in

the mail. Noel Nyman of Seattle. WA
works for a company that receives

items from Th ailand . Ju st as we do. the
Thai s use new spaper s as packing ma­
terial. Noel sent along a couple of pages
from a Thai new spaper.

Now, I don 't read a word of Thai . In
fact , it might as well be written in
Gr eek . To be accurate, Greek would be
better-I might be able to recognize
something. In this case , I cou ld only
read occ asional things like " 30K."
" BACK E.M.F., " and some digits .

Nevertheless, I was fascin ated by the
Th ai new spaper because when I turned
the page, I found that I could read part
of it! There at the bottom of the page
wa s a schematic with the same symbols
and numbers that we all know .

That Thai writ er was communicating
with me halfway around the world, and
in his own language . As Noel poin ted
out, the schematic was unm istak ab ly a
capacitance-operated switch. Any of us
could have built that circuit from the
article .

Adjustable LED indicator
In the December Hobby Corner.

Leonard Eisner asked for help in de­
signing a circuit that would turn on an
LED at selecta ble voltage levels.

Leonard Denni s of Atch ison . KS sent
a very good circuit that uses one -fourth
of an LM3900. It can be adju sted over a
very wide range and turns on an LED
when the vo ltage exceeds the selected
level.

T E5T

~ I ODk

~

FIG. 3

I wa nt to show you a circuit (Fig.3)
that was se nt to me by Ronald Holde r
of Bridgma n. MI. It is unu sual because
the voltage that is measured is also





used to power the circuit.
The measured vo ltage (from 5 to 36

volts ) is applied to the point mar ked
TES T. Th e LED is turned on if the vo lt­
age exceeds the level set by adj usting
th e 50. 000-o hm pot. Of co urse. the cir­
cu it will a lso dri ve a small relay or
audio buzzer. if desired .

More on the rain gauge
Kent McSwain of Albemarle . NC,

se nt a great imp rove me nt on the rain
gauge discu ssed in the November issue .
He did not like the idea of having the
we ight of the water tum a potentiometer.

Kent suggests using a regular wate r­
a larm circuit to measure the amount of

ra in in the ga uge . Several se nsors are
attac hed to the ins ide of the ga uge 's
tu be . at appro pria te levels . and the
lead s from them are run into the hou se
us ing a multi-conductor telephon e
cable . Inside the hou se . eac h se nsor
(one at a time ) is co nnec ted by a switch
to the ala rm circuit. Mark the switch so
that yo u know which se nsor is co n­
nect ed by eac h position : when the
alar m so unds you will know the wate r
level in the ga uge. T hanks for sharing
that idea with us . Ke nt.

It is "time" again
L. Y. Clifford of Ne w Port Richey.

FL wrote in to say that he is tired of re-

se tt ing his digital cloc ks. He wa nts a .
ba tte ry circuit that will take ove r. at
least fo r a short period of time . when
th e AC power fail s .

I agree that the situa tion is annoying.
es pec ia lly whe n the power is offforjust
a second or so. Afte r a ll, even the old
elec tric clocks had to be rese t afte r they
we re off for a few minut es. But to have
to reset it afte r a few tlick er s '?-that is
exasperating!

Let' s help Cliffo rd out. Wh at kind of
a battery ci rcuit can you come up with
to run yo ur clock for short periods of
time '? Remember. that your circuit has
to be sma ll en ough to fit into the clock's
case . R-E
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PEOPLE WHO OWN A
FOX SCANNER••.

'SOme states may prohibit use of scanners in mobile or
portable applications. Checkyour local laws.

Fox Marketing, Inc.
4518 Taylorsville Road· Dayton, Ohio 45424

Buy the BMP 10/60 now,
and we'll send you a
4 watt Mini-Speaker free.
Offer expires June 30,1982.
Ask your dealer for full details.

Call 800-543-7892 for the dealer
nearest you, or ask about

ordering directly from
our factory.

GETAFREE 515
SPEAKER

TURN ON TO ADVENTURE
The FOX BMP 10/60 is packed with professional
features-Skip, Action and Pause capabilities,
two full watts of audio, complete 10 channel
programmability and lots more. Scanning
has never been easier, or more fun.

LOVE ITS SIZE

The Fox BMP 10/60 is the
most versatile scanner in the
world . With our optional
Porta-Pac, it can be easily car­
ried over your shoulder.* With our
optional Mobile Mounting Bracket, it's
a snap to attach it to your car.

The Fox BMP 10/60 is the smallest,
lightest base station on t he
market today.
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COMMUNICATIONS CORNER
Shortwave listening on a budget

HERB FRIEDMAN, COMMUNICATIONS EDITOR

9-12
VDC

T ,Ol

XTAL1CJ~N~22C3

L3
Ll /Cl • DESIRED FRED -e- ;go
L2IC2- CONVERTER ,

OUTPUT FRED t-<~-

L3/C3=XTALFRED ~:~~1,01I

FROM TO
ANTENNA 01 RECEIVER

nli~ ,("-'~trill11-t- ~
I
~ 33K y "IH--JI--+
- .01 .". C4

-e- 120K .01
SHORT FOR
COAX FEEDER OR
LONG WIRE

FIG. 2

ceive a 14.9-MHz signal. Are you co n­
fused about why tuning the rece iver to
a higher frequenc y would let you re­
ceive signals that are lower in fre­
quency? It is because the frequenc y of
the converter' s crystal oscillator is
higher than the frequency of the de sired
signal. Thus, the output of the mixer is
25 MHz -14.9 MHz, or 10.1 MHz. If
the oscillator' s frequency were below
the SW-signal' s frequency , tuning the
receiver to a higher frequency would let
you recei ve signals that were also higher
in frequ ency.

The preceding example s are the'
prim ar y uses for crysta l-controlled con­
verte rs . While it' s difficult to locate a
shortwave con vert er these day, if you
have had any experience with winding
yo ur ow n coils, and you own or ca n
borrow some form of dip meter (that de­
vice is used to determine the resonant
frequency of a tuned circuit), you can
probabl y use " junk-box" part s to
throw together a con verter for the fre­
quencies below 30 MHz, such as the
one show n in Fig. 2.

Th at circuit has not been optimized
for performance ; it 's strictly an experi­
mental project whose values have bee n
se lec ted to prov ide some level of opera­
tion using , within reason , almos t any
components . For instance, you can
trim the perform ance for the specific
tran sistors you use . Don't hesitate to
make changes ; it's almost impos sible to

the radio ' s tun ed antenna-input circuit.
Unfortunatel y, frequency converte rs

are subjec t to image-frequ ency inter­
ference . The best way to explain image­
frequency interferenc e is with an ex­
ample. In Fig. I, we beat the desired
7.05-MHz signal against an 8.05-MHz
oscillator to get the desired I-MHz out­
put. But if there is a signal at 9.05 Mhz ,
(the image frequency) , it will also beat
aga inst the oscillator , producing a 1­
MHz output from the mixer. That is
image-frequency interference. The only
wa y to eliminate the problem is to
selec t an oscillato r frequency so that
there is no signal on the image fre­
quency. (Keep in mind that the output
can be anywhere in the broadcast band .)

\[7ANTENNA TO RECEIVER

'r~~ MIX ER f-~lr
~ ;~ t ;, ~~

( 18.05MHz

- I XTAL OSC I ---'
FIG. 1

Let's take a closer look at how a con ­
verter works . For this example , assume
you've reworked a surplus Navy re­
ce iver that has a tuning range of 1.5-12
MH z , but you want to monit or IS MHz
with a minimum of image interference .
We 'll use a 25-MHz crystal osc illator in
our con verter. The IS-MHz signal is
beat aga ins t the oscillato r to produce a
mixer output of 10 MHz. That output is
fed into the receiver , letting you hear
the IS-MHz signal when you tune to 10
MHz. As for the image , it's at 35 Mhz,
a little-u sed frequency that' s sharply at­
tenuated by the converter's tuned in­
put-circui t.

While thi s is esse ntially a fixed-fre­
quenc y device that is tuned by changing
the osci llato r's frequency, depending
on the "Q" of the converter's tuned
circuits, you should be able to tune
th rough a narr ow range of approx i­
mately 500 kH z by simply adjusting the
rece iver's tuning cont rol. For example,
if the receiver is tun ed to 10.0 MHz it
will receive a 15-MHz signal; but if it
we re tun ed to 10.1 MHz, it would re-

THE WAY IT LOOKS THESE DAYS . WE ARE

living in the age of two computers in
every garage and a microprocessor in
everything else. Communications de­
vices are not any different. Ju st brows­
ing th rough any of the magazines de­
voted to our hobb y would lead one to
believe that nearly all communications
receivers use at least some digital cir­
cuitry , if not a microprocessor.

In fac t, that is jus t about right. But
there are st ill some of us around that
don' t have the mean s, or the desire , to
spe nd the equivalent of a couple of
month s sa lary for the latest " break­
th rough ." There are still some hams
who haven't traded in their old gear ju st
so they ca n listen to the new amateur
bands . And there are many newcomers
to our co untry who might like to listen
to a shortwave bro adcast from their old
homeland, but ca n't afford even the
least expensive non-digital receiver.

For those hobbyists, there ' s little
value in the new- and expensive­
" computerized" receivers. In fact,
they would prob abl y get more out of an
old but reliable device called a crystal­
controlled converter. To bring it up to
date , we' ll simply substitute solid-state
technology for the old tub e-de sign.

A cr ystal-controlled converter is a
rather unsophisticat ed , low-cost device
that conve rts SW signals to the tuning
range of any available receiver. Figure
I shows how it works. Ass ume that the
desired signal is on 7.05 MHz, and all
that' s ava ilable to the listener is a broad­
cast-band radio with a tuning range of
550 to 1600 kHz. The signal from the
ante nna is fed into the mixer thro ugh a
ta nk circ uit that is resonant at 7.05
MHz. The outp ut of an 8.05-MHz
crysta l osci llator is also fed into the
mixer. The output of the mixer consists
of the or iginal 7.05-MHz signal , the
sum of the signal and the output of the
c rystal osc illator (7.05 MHz + 8.05
MHz = 15.1 MHz), and the difference
between the signal and output of the

~ crystal osci llator (8.05 MHz - 7.05 MHz
z = I MHz); the output of the mixer is
~ fed to the broadcast-band rad io. If theo rad io is tun ed to I MH z (1000 kHz) it
~ will ac tually receive the I-MHz compo-
ill nen t of the mixer' s output- the 7.05-
6 MH z signal. The other compone nts ofo-c ~ th e mixer ' s output will be atte nuated by
a::
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enna specialists co. presents t he latest advance in
rmance antennas for professional CB communications

*
A formula race car and AlS's new Model M-710 Formula-1 are more alike
than you'd guess. The engineering strategy is identical: continually refine
a proven basic design , within a set of strict operating parameters such as
electrom agnetic propagation and transmitter power, with one objective:
MAXIMUM POSSIBLE PERFORMANCE.

That's Formula -1, the direct descendant of A/S 's or iginal classic base­
loaded low-band mobile police antennas , and the culm ination of over 25
years of continuous design development. Born for performance, built to
last. Formula-1 is today's new state-of-the-art in mobile CB antennas.

• Precision-wound , water-p roof "Big Momma" type co il. Cool running
- xl 00 reserve power factor. Lifetime burn out guarantee .

• Factory tuned for general use: set-screw ultra-fine tuning.
• Longer whip for more "reach:'
. 17-7 PH stainless steel whip. Taper -ground to minim ize range-robbing

wind deflection at highway speeds.
• Anti-static whip ball-tip io r less noise. better safety.

• New quarte r-turn quick -disconnect. Life tested over 2.500 times.

• 17' pre-assembled cable. miniature in-line connector for
easy installation.

• Contou r-forming protective mou nting gasket for finished appearance.
• Complete hardwa re for both roof -top or trunk -lip mounting.

• 5 -year limited warran ty.

Formula- l performs like a formu la should .. .and overtakes anything else
on the roads. Available now from your CB dealer.

the antenna specialists co.•~
@~ Support your local REACT Team ... We do!

CIRCLE 34 ON FREE INFORMATION CARD

~ / .
Q!J wStripe s of Qu ality"

a memb er of The Allen Group
12435 Euc lid Avenue. Cleve land . Ohio 44106
Expor t 2200 Shames Drive
Westbury L I.. New York 11590
Canada : A.C , Simmonds & Sons. Ltd

85



INTERNATlONAL CRYSTAL MFG. CO., INC.
10 North l ee OklahomaCity, Okla. 73102

INTERNATIONAL FM-2400CH

FREQUENCY METER
FOR MOBILE

TRANSMITTERS/RECBVERS
Portable' Solid State' Rechargeable Batteries

The FM-2400CH provides an accurate fre­
quency standard for adjustment of mobile
transmitters and receivers at predetermined
frequencies.
The FM-2400CH with its extended range cov­
ers 25 to 1000 MHz.
The frequencies can be those of the radio fre­
quency channels of operation and/or the inter­
mediate frequencies of the receiver between 5
MHz and 40MHz.
Frequency stability: ± .0005% from + 50' to
+ 104' F.
Frequency stability with built-in thermometer
and temperature corrected charts: ± .00025%
from + 25' to + 125' (.000125% special 450
MHz crystals available).
-Tests Predetermined Frequencies 25 to

1000 MHz
• Pin Diode Attenuator for Full Range cover­

age as Signal Generator
, Measures FM Deviation--------

FM·2400CH (meter only) . 690.49

RF crystals (with temp.
correction) $28.89 ea.

RF crystals (less temp.
correction) $21.92 ea.

IF crystals catalog price

Write for catalog

ment al or ove rtone type . If it is an over­
tone type . the output frequenc y will be
slightly different from the marked or
calculated value; again. you can com­
pensate for that by adjusting either C3
or L3.

Please keep in mind that the con­
verte r we 'v e described is intended as a
"junk box " or "experimental" project.
Eve n so . while it won' t perform mir­
acles. it will do a creditable job. R-E

" We' re compa tible on religion, love,
and politics. but 1I0t 0 11 important is­
sues-such as videotape versus video­
disc!"

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

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

The remarkable Touch Test 20 DMM. With
the Touch Test 20 Non-Linear Systems intro­
duces the 2 lb. 4 oz. test lab. Now, with 20
key test functions at your fingertips (plus the
abilit y to measure 10 electrical parameters
and 44 ranges), you can take one lab to the
field instead of a cumbersome collection of
individual testers.
The new Touch Test 20 D M M features:

• Built in temperature measurement (includin g probe;
F' and CO)

• Capacitance measurement
• DC Voltage (200 MV - l 000V)
• AC Voltage (200 MV -l000V)
• DC Current (200 I' A - l OA)
• AC current (200 I' A - lOA)
• Resistance (200 0 - 2OMO)
e Diode Test

true for the other tank circ uits. ) A
seco nd tan k circuit . made up of C2 and
L2. is tuned to be resonant at the con­
verte r's output frequ ency (for exa mple,
1000 kHz ). A third tank circuit. made
up ofC3 and L3, is tuned to be resonant
at the crys tal's frequency; tune that
tank circuit so that the osc illator
"starts" reliably eac h time power is
applied to the convert er. The adjust­
ment of C3 (or L3, if you chose to make
it adjustable ) will have a slight affect on
the crystal' s operating frequency; you
can .. zero" the crys tal frequ ency to
within a few hundred Hz by fudging the
adjustmen t of C3 (or L3).

The crystal can be either a funda-

1s.wJz

1s.wJz

MS-15

' (£" "I'lioo: model MS-2JO i' ,Iighllydeeper. aI8.6". andheavier. at J.6Ibs.).
VIIT1CAl llIIUCl10N TIME

MOllIl W«lWOTH FACTOI IAlf
MS-ZIO ](MHz l<ln~~div 005, ~~a~es5oc/div

l<lnVt0 5Ol' /div. 0.1. 5octoO.s5oc.
12Rang.. 21Ranges

l<lnVt0 5Ol'/div. o' b Sec10 0.55oc.
12Rang.. 21Ranges

THE TEST EQUIPMENT
SPECIALISTS

TOll FREE HOT LINE

• 8~'~:~T~:-~2?r.4 =:EJ
NEW YORK. N.Y. 100362' 2·667·222.

Call For
Speci al Int roduc to ry

Price Offer

ELEC~~

MS230

"blow" anything.
Tran sistor Q I is a diode-protected

du al-gate FET . A 4060 is suggested be­
cause it' s specifically intended for use
in a mixe r circ uit. But if all you have
around is an RF amplifier such as a
40673. give it a try . Transistor Q2 is a
small-signal high-frequency NPN
transistor. Any genera l-replacement
type (such as a 2N2222. etc.) should
work.

The tank circu it made up of C I and
L I is tuned to be resonant at the de­
sired frequency; C I can be a variable
unit as shown; or. if you wish. a slug­
tun ed unit can be used for L I. (As we
sa id nothing is critica l; that also holds

~ISPROUD

TO INTRODUCEe Non-Linear Systems

High Quality Oscilloscopes
Backed by

A One-Year Warranty
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28K
PERSONAL
COMPUTER

Onl~

$299°0
Special Sale Price

WHAT A SMART INVESTMENT!!!

.. For Students and Schools

• Learn to program a computer

• Learn to operate a computer, -
• For Programmers & Teachers

• For Labs, Engineers, Etc.

• For Small Businesses

• For The Home Owner

PLUG IN EXPANSION

PRDTECTO
ENTERPRIZES (FACTORY·DIRECT)

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

~........•...........................

Address _

20M282

D C.O.D.

Name _

Credit Card No. _

State Zip Code _

D VISA D MASTER CARD

City _

SPECIAL SALE p,RICE $299.00
For only $299.00 you get the powerful 28K
COMMODORE VIC with 20K ROM, 8K
RAM and Extended Level II Basic, The pro­
fessional 66 keyboard, color, sound,
mus ic, self teach ing Instruction book, AC
adapter, RF modulator, TV switch box,
owners manual, plus all of the other extra
features listed, in a beautiful Creme Col­
ored Conso le Case.

SPECIAL SALE PRICE $379.00
For only $379.00 you get the more power­
ful41K COMMODORE VIC with 20K ROM,
21K RAM and Extended Level II BASIC,
plus all of the extra features shown for the
28K COMMODORE VIC!

" 15-DAY FREE TRiAL"

Expirat ion Date-'-;---;----'---'-;7:'""'---"--;--;--
• Add $10.00 for shipping, ,handling and In·

surance. Illinois residents please add
6% tax. Add $20.00 for CANADA, PUER­
TO RICO, HAWAII orders . WE DO NO EX­
PORT TO OTHER COUNTRIES.
Enclose Cashiers Checl<, Money Order or
Personal Check . Allow 1 ~ days for
delivery (21 days for Personal .Check
orders,) 2 to 7 days for phone orders.
Canada orders must be in U.S. dollars.

1····································
DON'T MISS THIS SALE ·ORDER NOW

o Please send me the 28K
Commodore VIC Computer for
$299.00

o Please send me the 41K _
Commodore VIC Computer for
$379.00o Special Data Cassette $69.00

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

CIRCLE 27 ON FREE INFORMATION CARD

available. We have easy to follow self
teach ing books and programs.

INVEST IN YOUR CHILDREN
Educate your children while they play .
Every kid wants to play electronic games.

I(We have some of the best). The next
natural step for their curiosity is to try
simple programming. They can do this in
20 minutes with our simple self teaching
instruction book. High schools are
teaching computer math, science and pro­
gramming - some start in grammar school.
If, you provide this computer as a Teacher
and Tutor at home, before you know it
your child will be writing computer pro­
grams. You can use your T.V. to EDUCATE
not frustrate your family and eliminate
T.V : boredom with programs that
challenge, stimulate and entertain the
whole family. We have a wide variety of
games, recreational , home flnance and
educational programs to choose from .
Why pay $140.00 to $295.00 for an elec­
tronic game when you can buy this power­
ful computer for only $299.00.

, COMMUNICATE WITH,THE WORLD
Plug in your VIC telephone modem . Now
you can get a world of information through
your telephone, plus electronic mall . Just
dial up the information you want. UPI wire
service, stock market, historical informa­
t ion by topic from over 60 magazines , in­
cluding New York t imes. Airline intorma­
tlon, order, tickets, 99t weather informa­
tion anywhere in the world , restaurant and
hotel information, thousands. of
categories are on line for you, business,
finance, education, entertainment, games
etc . YOU'LL BE THE TALK OF YOUR
NEIGHBORHOOD. Our telephone modem
price is by far the lowest available.

IMMEDIATE REPLACEMENT WARRANTY
If your computer fails because of warranty
defect within 90 days from date of pur­
chase, you simply send your computer to
us via United Parcel Service prepaid . We
will "immediately" send you a replace,
ment computer at no charge via~United

Parcel Service prepaid. No one we .know
gives you this kind of warranty service :
Most computer warranty service takes 30
to 90 days to handle - this fantastic ' {irn­
mediate replacement warranty" is backed
by COMMODORE COMPUTER, a MAJOR
national brand electronics manufacturer.

~
weare
commodore VIC
experts! !

VIC 20
owners register with
us for new product
and program Information .

GET JOB OPPORTUNITIES NOW
Every newspaper has several pages of
want ads for computer people. You can
learn to operate and program a computer
for these opportunit ies available to those
who prepare for the computer revolution .
This computer has extended Level II Basic
with floating point decimal, Integer and
String Arrays , Trig functions, Direct State­
ment Execution. Multi-statement Lines,
Cursor, Full screen editing, Color Com­
mand Keys, Graphics, Scrolling, File
Management, Upper-Lower Case, Direct
Memory Access, Peek and Poke and much
more! Assemb ly machine language is

,. COMPETITIVE LIST PRICES
APPLE $1125, T. I. $525, ATARI $399.95,
RADIO SHACK TRS 80 color with only 12K
memory sells for $399.50.

LOW COST PLUG IN EXPANSION
Expansion accessories plug directly into
this computer, extra RAM memory, Con­
trollers, a Cassette, A Telephone Modem
for only $109.00, an 80 Column Printer for
$375.00, even the 170K Disk Drive plugs in
direct. You do not have to buy an expen­
sive expansion interface.

GREATEST BUY IN AMERICA
It has color, sound and music with a
powerful 6502 microprocessor (Like Ap­
ple). 20,000 Bytes ROM with a 16K
microsoft extended Level II Basic built in,
8,000 Bytes RAM plug in expandable to
32K RAM, Cursor, Real time, Full size easy
to use 66 key professional typewriter
keyboard, 62 keys with graphics symbols,
4 programmable function keys. High
resolution graphics. 512 displayable
characters, Text display is 23 lines 22
characters, 16 colors. Will accept Tape,
Disk-Plug In Cartridges. Has low priced
plug in peripherals, Connects to any TV or
monitor, Includes AC adapter, RF
modulator, Switch box, Cables and self
teaching instruction book - all in a
bElautiful Creme Colored Console Case.
This is a powerful-full sized-extra featured
computer for only $299.00

WHY SUCH A LOW PRICE
Selling on a direct to customer basis, ',',(e
save you the profit margin normally made
by computer stores and distributors. We
are willing to take a small margin to
develop volume to cut our cost of opera­
tion .
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COMPUTER CORNER
Microcomputer memory devices

LES SPINDLE*

to refresh them have been con siderably
imp roved and simplified : those are now
wide ly used .

S ta tic RAM ·s. on the other hand . re­
quire no refresh ing. T hey will keep
their conten ts intact until the compute r
is shut off. Stat ic memories are more
complex and expensive than their
dynami c co unterparts . and-generally
- consume more power. Still. many
computerists fee l more co mfortab le
with them than with dynamic memories.

. ~ -

Adding memory
There are several things to bear in

mind whe n selecting add-on memory to
extend yo ur computer 's capab ilities .
Th e first. of course. is whether it is
co mpatible with the computer. If the
co mputer uses memory boa rds or
cartridges. they mu st fit. That so unds
obvious. bu t is still so mething to watch.
Also . if your memory is exp and ab le
simply by adding more RAM IC s.
ma ke sure that they are the proper
type . Fina lly . make sure that the new
mem ory does not take up physical
space that may be needed for peripheral
boards that may be added later. and that
yo ur co mputer' s power supply ca n han­
dle the mem ory plus whatever else it
ma y be ca lled upon to run.

1I1I1IIlljllIillI

only one time and . if a programming
error is made. a new PROM has to be
" burned ." An EPROM (Erasable Pro­
gra mmable Read-Onl y M emory ). how­
ever . can be erased if an erro r is made.
and the program reloaded. Even mor e
va lua ble is the fact that. if the prog ram
conta ined by an EPRO M is no longe r
needed. the IC ca n be eras ed and re­
used for a compl etely different ·purpose .

RAM. o n the othe r hand. is designed
for tempo rary data storage . Its co ntents
can be cha nged or read at any time and
witho ut it a co mputer wo uld be usele ss.
RAM is used to hold programs and data .

It is importa nt to know that there are
two type s of RAM- static and dynam ic.
Dynami c RAM's are easier to design
an d manufactu re . and new large-capac­
ity RAM IC s first ap pear in dynamic
form ; the static ve rsions follow late r.
Amo ng the adva ntages of dynamic
RAM is its low power-co nsump tion and
lower price , when co mpa red to static
mem ory. Th e disad vant age of dynam ic
RAM is that it is " leaky," and quickly
lo ses its conten ts unless it is frequently
refre she d . In the early days. refresh cir­
cuitry was qu ite co mplicated . and
dyn amic-mem ory systems were re­
garded as so me wha t unr eliable . Cur­
rent dyn ami c RAM 's and the IC s used

FIG. 1

Resident memory
Let' s take a look at the memory

options available to yo u, beginning
with the inte rnal memory capacitie s of
yo ur compute r. All microcomputers
ha ve a ce rtai n amount of resident
mem ory in the form of integrated cir­
cuits . classified ei ther as ROM (Read­
Only Memory) or RAM (Random
Access. or Read-And-wr ite . Me mory).
Both allow the microp rocessor virtua lly
inst a ntaneou s access to the data they
contain .

ROM can be co mpa red to a phono­
graph record- the data is fixed, and
cannot be added to or subtracted fro m.
It is used to store suc h things as the
computer' s operating sy stem or a
la nguage (like BAS IC) that will be used
ov e r a nd over. and whic h should be
available to the user as soon as the
computer is turned on .

T he ROM 's that are supp lied with a
computer are usua lly de signed from the
ground up to contain specific data ; it is.
lite rally , bui lt in. There are severa l
types of ROM. thou gh. tha t a co mputer
user-with the appropriate equipme nt
- can prog ram him self. The first is
called PROM (Programmab le Read­
O nly Me mory) . It ca n be programmed

' Managing Edito r. Interface Age magazine.

AN IM PORTANT CONSID ERATION IN
planning your computer system is
ma king sure that it has enough memory
capacity to meet your needs--present
and fut ure. The amo unt of data that ca n
be stored . and the spe ed with which it
can be accessed . will play an import ant
ro le in the efficiency of the system in
handl ing yo ur hom e or business appli­
cations. You sho uld not only have
eno ugh memory to take ca re of your im­
media te requireme nts . but also have
provision for expanding that memory as
yo ur use of the co mputer increases.

Memory co mes in two basic forms .
The first is reside nt memory-the
memory that is us ua lly located ins ide
the computer and that is used to hold
programs and variab les when they are
in use . The ot he r for m. external
memory . is used for storing programs
and data. Those programs and data .
however. cannot be used by the com ­
puter unti l they are loaded into the
res ident (or working s mem ory.
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City

State

Name

MAIL TO: Gould Inc .,
Instruments Division
35129 Cu rtis Blvd.
Eastlake, OH 44094

Address

·u.s. Dol lars

TOTAL

INSURANCE
SHIPPING
$6.95 ea.*

FREE TRIAL. Return in 15 days
for a complete refund if not
entirely satisfied.
OS300 OSCILLOSCOPE
PRICE $695.00 ea.*

aTY
AMOUNT
add applicable
sales tax

,
I,,,
•,,,
•,,
, Zip

I,
I

lects line /field tr iggering as the t ime­
base speed is adjusted.
Service and warranty
The OS300 is covered by Gould's one
year warranty on parts and labor ex­
clusive of fuses , minor maintenance
and cal ibration. And can be serviced
at any of Gould's more than 20 ser­
vice centers across the country.
Order before June 30, 1982 and
get two sets of x10 probes at no
extra cost
What could be better? Order 10 or
more OS300's and you can get an
even lower price of $643 per unit.
How to order
To order, simply call our toll free
number, and use your MasterCard,
VISA or American Express card.

To order by mail , please use the
coupon. And send your check, money
order or purchase order. We regret
that we cannot accept C.O.D.'s.
Call 800·321·3035 and ask for
operator #300
Phones open Monday through Friday,
8:30 a.m. to 4:30 p.m., EST. Have your
MasterCard, VISA or American
Express card ready. This number is
for orders only. For information, you
must write to Gould Inc., Instruments
Division , 35129 Curtis Blvd., Eastlake,
OH 44094.

-} GOULD
Electronics & Electrical Products

CIRCLE 20 ON FREE INFORMATION CARD

The 20 MHz, dual trace osc il loscope
that would normally cost $1,000 from
someone else, now costs just $695
from Gould. So it 's like getting part
of it free.

How can we do it? With a special
factory sale from us direct to you.

No catches either. The OS300
provides everything you need in a
quality oscilloscope.
Check these features
• 20 MHz bandwidth • 2 mV sens i­
tivity • Act ive TV trigger • DC
trigger • Channel sum or difference
• 12 Ibs. overall weight • X-V Mode
• Z axis input • Color grouped con­
trols • Triggers on frequencies up
to 50 MHz

The Gould OS300 is a compact,
portable 20 MHz dual trace oscillo­
scope weighing only 12 Ibs. The
scope is enclosed in a rugged meta l
housing that has a convenient carry­
ing handle. The case size is only
5% "x 12"x 18", yet the display area
is a large, bright 8 x 10 em rectan­
gular CRT.

This instrument offers featu res
usually found in more expensive
oscilloscopes including channel sum
and difference, switched X-V and
2mV/cm sens itivity across the full
bandwidth. A 2-volt DC coupled
Z-mod input facilitates use wi th logic
analyzer outputs.

Triggering facilit ies include AC, DC
coupling plus an active TV synch
separator which automatically se-
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External storage-devices
Once yo u've decided about memor y.

it's time to dec ide what ex ternal storage
device you' re going to use to hold your
languages. programs . and da ta when
they are not resident in the compute r.

Audio-cassette type is the medium
that see ms to be most popular (and
afforda ble) fo r home and hobby appli­
cat ion s. Its storage capac ity is high .
a nd its cos t is low . A reasonably priced
($50-$ 100) cassette reco rder and several
cassettes will start you on your way.
Prob lem s will quickl y ar ise . however .
w hen you sta rt trying to use cassettes
for larger- scale applications .

The major disad vant age of cassettes. . .

is that all the da ta on them is recorded
serially. Ju st as one byte follows another
onto the tape . so do whole files. Just
trying to locat e a parti cu lar file can be a
time-consuming task. and updating it
ca n be a nightmare . Cassettes are also
slow- it ca n take several minutes to
load in a file after you've managed to
find it !

In a business environment. you ca n' t
affo rd to spe nd time searching through
ca ssettes and wa iting for them to load
thei r co nte nts into the computer 's
memor y: you need something faster.

Th e answe r is a disk system. The re
are two types of disk sys tems: floppy
and hard. Le t's look at the floppy disk

first . since it is more widely used.
Floppy disks are a sor t of cross be­

tween phonograph records and magnet ic
record ing-tape. They co me in two
diameters: 514 inches and 8 inches and
are enc losed in a square cardboa rd or
plas tic jacket to protect them (the disk
surfaces are very de licate) . Data is
recorded as magnetic pulses on the sur­
face of the disk.

The beauti ful thing about disks. as
co mpared to cassettes. is that it is pos­
sible to find and load anything that' s on
a disk in a matter of seconds. A directory
is automa tica lly maintained on eac h
disk. indicating where eve rything is
sto red. and the disk drive ' s read/ write
head can pos ition itse lf anywhere on
the d isk in millisecond s. The speed.
plus the co nve niences offered by the
softw are- know n as the DOS (Disk
Operating Sys tem}-that co ntro ls the
co mings and goings of data to and from
the disk. make flop py disks ideal for the
kind of situations encountered in small
and medium-sized business-or eve n in
se rious per son al computing.

It is possible to increase the storage
ca pac ity of a disk sys tem. Initially. it
will probably be "single-sided. single­
den sit y:' which means that a 5l4-inch
disk will be ab le to hold ap proximately
90 kilobytes (the figure will vary de­
pending on the design of the circuit that

co ntinued 0 11 page 99

Power Line
Filters

These f ilte rs protect any sensit ive elect ronic
equipment from power line t ransient damage
and radio f requency interference. Both
models offe r common mode and different iai
mode surge suppression fo r power iine
"spikes" . Rf interference is suppressed using
both induct ive and capacitive components.
Ideal f or comput ers. t est equipment or TV.

lF2 a duplex outlet . 120V. 8 amps max . . . 539.95
lF6 three separately filtered duplex outlets.
120 V. total fused capacity 15 amps.
power switch and indicator lamp S59.95
Add S2.50 shipping and handling per order .

Send check w ith order and provide street address
for UPS shipment. Ohio residents add Sales Tax.
Charge card buyers may call toll free,

1-800·543·5612

I mmm In Ohio , or for
~ I' I informa tion ca ll:
. • 1·513·866·2421

R. L. DRAKE COMPANY
540 RichardStreet . Miamisburg. Ohio 45342

INStIT UTIONAL ANO OEALER INOUIRIES INVITEO.
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STATE OF SOLID STATE
One Ie voltage conversion

ROBERT F. SCOTT, SEMICONDUCTOR EDITOR

WHI L E EXPERIMENTING WIT H SOLlD­

state circuits . ha ve yo u ever wished
th at yo u co uld power analog circuits
fro m the supply you are using for digital
c irc uits? We ll. it's not impossible . In
fac t. it's simple whe n you use the In­
tersil CMOS ICL7660 voltage converter
co nnected as shown in Fig. 1. Apply a
positive vo ltage be tween pins 8 and 3
a nd yo u' ll ge t a negat ive vo ltage of the
sa me value between pins 5 and 3. Both
voltages are measured with respect to
pin 3. whic h is ground or the negati ve
te rminal of the batter y or driving power
supply.

+5V
IN

FIG. 3

FIG. 1

+5V IN

8

1OI'F - 3 tCL7660
5

+ 4

1/4 CD4077
lK

.------, 8...-- - -,
- 5V
OUT

FIG. 2 '

Thus . in the 7660. we have a unique
dev ice that co nve rts a positive-input
vo ltage to a negative-output voltage
w ith a co nve rsion effic iency of 98'7c
w he n RL = oc . Power-con ver sion ef­
fic iency is 98'7c when RL is 5000 ohms.
O utput curre nt is grea te r than 40 mA
int o a 55-ohm load .

If yo u need a higher supply vo ltage
fo r a port ion of your circuitry . simply
cascade two o r more 7660·s . Nee d
more current ? Co nnec t two 7660's in
para llel as show n in Fig . 2. Th at circuit

is useful when the load on a single 7660
cause s an ex cessive voltage drop.

Normally. simple power supplies
cannot be paralleled with an y degree of
effic iency becau se the output voltages
a nd internal impedanc es of the in­
di vidu al sources are never precisely
equal. Thus. when two such supplies
are paralleled . the one with the higher
ou tput will ca rry most of the load . In
Fig . 2. each device see s the same input
volt age and . since con version efficienc y
is nearly ideal. the devices share the
load eq ually.

Ea ch de vice has a separate " pump"
capacitor ( I{) J,l F in thi s app lication) .
Th e CD4077 exclusive NO R gate co m­
pares the device outputs at pin 2 and
clock s one to maint ain sy nc with the
oscill at or in the other . Th e scheme can
be ex te nded to deliver aro und 160 mA
by paralleling four devices and using an
ex tra logic ga te .

In an interesting circuit innovation
described by Intersil. a 1.5-volt ce ll and
a pai r of 7660's we re used as cascaded
vo ltage doubl er s to deliver 6-vo lts DC
to a 7126 3Y2-digi t micropower analog/
digit al co nve rte r driving a liquid-crystal
disp lay. Th e circuit is shown in Fig. 3.

With 1.5 vo lts ap plied to the input of
IC I. the first vo ltage con verter . a nega­
tive 1.5 vo lts is developed at pin 5.
Co nve rte r IC2 see s a total of 3 volts at
its input ( 1.5 vo lts fro m the battery and
1.5 vo lts from IC I) and produ ces -3
vo lts with respect to the output of IC I.
Th e total vo ltage across IC2 'pins 8 and

5 is four times the battery voltage . or 6
vo lts . Th at is high enough to supply the
7176 AI D conve rter and the 8069 volt­
age reference . The ex te rna l voltage ref­
ere nce is needed becau se the AID co n­
ve rte r ' s internal reference wo rks best
with a power supply of ove r 6.5 volts.
The 1.2-volt ex te rna l reference insures
that the AID co nve rter will work co r­
rectl y even when the batte ry vo ltage is
low.

Tota l battery d rain is typically on ly
750 I'A. Batte ry voltages up to 3.5 may
be used . Diode 01 should be used
whe never batte ry vo ltage ca n be ex­
pect ed to exceed 3 volt s.

Th e ICL7660 is an inex pensive so lu­
tion to man y vo ltage -co nve rs ion prob­
lem s . It' s only $ 1.95 in lots of 100. Your
Int er si l distributor or favorit e mail­
order supply hou se should have it in
sto ck.

VMOS power devices
Field -effect tran sistor s (F ET' s) have

bee n around as prac tical devices since
about 1952. But for the next twent y
yea rs or so . they we re strictly low­
power devices ca pable of handl ing only
loads of less than I watt . Thu s. they
we re not ab le to co mpete with bipolar
tran sistor s and SC R's in power-h an­
d ling applications . Th e reason for that
is th at in a typical FET . the current
trave ls horizon tally. ju st below the sur­
fac e of the chip. and the maximum cur­
re nt den sit y is much lower than that of

con tinlied on page 97 soco
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WE'RE FIGHTING FOR YOUR LIFE

2300 MHz DOWNCONVERTER kit
for Amateur microwave reception. $35.00
postpaid. Highest quality components.
Send SASE for information filled catalog
of other converter kits, preamps, acces­
sories and parts. VISA and MASTERCARD
accepted.

SMP - Superior Microwave Products, Inc.
PO Box 1241 Vienna, VA 22180
1-800-368-3028 1-703-255-2918

CIRCLE 2 ON FREE INFORMATION CARD

Th is DYNAMIC NOISE REDUCTION SYS­
TEM is a significantly improved version of
the NR-2 (featured in R.E. Aug.lSept. 79)
employing the most advanced IC's to re­
duce the noise in your stereo system by up
to 14dB. Works with all program sources
(including Dolby'!> tapes) to make your
sounds virtually noise free . AAS-450,
$189.00, VISA, MIC welcome. Advanced
Analog Systems Inc., 790 Lucerne Dr.,
Sunnyvale, CA 94086, (408) 730-9786.
Dolby ~ is T.M. of Dolby Licensing, S.F. CA
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AUDIO DELAY LINE, Make your listening
room sound like a concert hall. The ARS­
911 adds the effect of spacial dimension
to your sounds; that big real life feeling.
Featured in R.E. (Sept/Oct. 81) ARS-911
Kit only $149.95. VISA, MIC welcome.­
Advanced Analog Systems Inc., 790
Lucerne Dr., Sunnyvale, CA 94086, (408)
730-9786.

AT LAST! COMPLETELY REPAIRABLE
TEST PROBES. MICROPROBES from
Huntron Instruments feature a needle­
sharp stainless steel point on a tele­
scoping , length adjustable electrode in­
sulated to withstand 1KV right down to
the ground tip. Super-Slim valox probe
bodies and 5 foot superflex leads. All
parts are replaceable! $9.95 + $3.50 han­
dling. Add CALIF . or WASH. tax . Vlsal
Mastercharge accepted. Huntron lnstru­
ments, 15123 Hwy. 99 North-Lynnwood,
WA 98037 (800) 426-9265.

CIRCLE 3 ON FREE INFORMATION CARD

ONE MAN CRT FACTORY, easy operation .
Process new or rebuild old CRT's for tv 's,
bus . machines, monitors, scopes, etc .
Color, b&w , 20mm, foreign or domestic.
3 x6 ft. space required. Profits? ?? Average
CRT rebuilding cost - $5. Sell for $100 =
$95 profit ; x 5 CRT's = $475 daily ; x 5
days = $2375 weekly profit. Higher profits
outside U.S.A. Investigate this opportunity
today. We service the entire world . Write
or call:

CRT Factory, 1909 Louise St.,
Crystal Lake, II. 60014, (815) 459-0666.
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Call 212-7n-6400 to reserve space .
Ask for Arline Fishman . Limited num­
ber of pages available Mail materials
to : mini-ADS. RADIO-ELECTRONICS.
200 Park Ave . South . New York . NY
10003 .

CALL NOW

AMATEUR MICROWAVE RECEIVER SyS­
TEM (pictured) provides wide-~~nd, high
gain reception of amateur television tr~ns­

missions from 2.1 GHz to 2.6 GHz. View
on your television. Order MA1: $169.95.
MICROWAVE TELEVISION EDUCATION
MANUAL includes detailed microwave
downconverter, power-supply, and anten­
na plans: $16.25. SUBSCRIPTION TELE­
VISION EDUCATION MANUAL: $14.95.
Add 5% shipping and handling. Informa­
tive catalog: $2.00. ABEX, P.O. Box 26601­
RE, San Francisco, CA 94126-6601.
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AND
RESERVE

YOUR SPACE

• 6 < rate $550 per each insert ion.
• Reaches 220.500 readers.
• Fast reader service cycle .
• Short lead time for the placement of

ads .
• We typeset and layout the ad at no

additional .charge.
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CALL NOW
AND

RESERVE
YOUR SPACE

• 6 x rate $550 per each insert ion.
• Reaches 220,500 readers.
• Fast reader service cycle.
• Short lead t ime fo r the placement of

ads.
• We typeset and layout the ad at no

add it ional charge.

Call 212-777-6400 to reserve space.
Ask for Arline Fishman. Limi ted num­
ber of pages available. Mail materials
to : mini-ADS, RADIO-ELECTRONICS,
200 Park Ave. South , New York, NY
10003.

UNGAR HEAT GUN weighs 13 ounces, in­
cluding 6' full length 3 wi re cord . Posit ive
con trol where precise hot air direction is
requi red. Ideal For...• Solder Preforms
• Shrink Tubing • Reflow solde ring
• Epoxy curing. Expanding frozen fas­
teners. UL Listed. 250 W, 120V AC. Sug­
gested Resale : $70.00 Each. Available
through your Ungar Distributor or con­
tact... UNGAR, Division of Eldon Indus­
tries, Inc. , P.O. Box 6005, Compton, CA
90220, (213) 774-5950, (800) 421-1538.
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Digital logic probe DLP-50 is one of the
most sophisticated logi c probe. It's fea­
tu res are : 50 MHZ frequency range, high
input impedance of 10 MSL, wide range
of power supply 4.5 to 30 VDC, Hi, Lo,
Open lBad , and pulse LED indicators
Audi ble warning , and much more at un­
believable pr ice of $54.95, plus 2.95 ship­
ping and handling, Calif . add tax. Send
for your free catalogue on our other prod­
ucts. Masco Electronics, P.O. Box 45922,
Los Angeles, Calif. 90045, (Check, MIO ,
VISA, and M/C are accepted. )
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Digital sound from your analog recordings?
The ASRU improves the dynam ic range of
records and tapes by 18dB. See R-E cover
story 3-4/81 or send for free catalog. Kit:
$110 postpaid. MIC, VISA. Orders only
800-227-1617, Oper. 191. Symmetric
Sound Systems, Inc., 912B Knobcone PI.,
Loveland, CO 80537.

AMATEUR MICROWAVE RECEIVER SyS­
TEM 36" Parabo lic antenna, receives 2.1­
2.5 GHz with over 55 db system gain,
$199.95. REPAIR, we repai r all makes of
communicat ions equipment, including
amateur microwave. Large line of elec­
tronic kits and parts. Send $2.00 for cata­
log, refund able on fi rst purchase. VISA &
MASTERCARD ACCEPTED. SRS PO BOX
50, East Detroit, MI 48021 (313) 791-5551.

VERSATILE LABORATORY POWER SUP­
PLY delivers a fully regulated outp ut from
o to 30 VDC at 0 to 2A. Ripple and noise is
less than 250 uV RMS. Model 3002A fea­
tures con t inuously adjustable current
limitin g and precision constant voltagel
constant current ope rat ion with " auto­
mat ic crossover." Unit can also be used
as a curre nt regulated power source. Only
$119.95. Electro Industries, 4201 W. Irving
Park Rd., Chicago, IL 60641 , (312)736-0999.
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NOVEL QUALITY KITS RDU-1: Alterna tely
flashes 2 (or mo re) LEOS $3.95. RDU-1A:
Alternately flash es 2 (or more) lamps
speci fy 6 or 12 VDC $3.95. RDU-2: 10-LED
chaser $6.95. RDU-2A: 10-lamp chaser
specify 6 or 12 VDC $9.95. RDU-3: 16-LED
back & for th chaser $11.95. RDU-3A: 14­
lamp back & forth chaser specify 6 or 12
VDC $14.95. RD Unlimited, GPO Box 1879,
New York City, N.Y. 10116. Min . order
$15.00 add $3.00 for shipp ing NYCIN YS
residents add approp riate tax.
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New O.~
~O Amp

WAKE UP to a sunrise every morn ing . The
new elarm :!& sunrise is a revolutionary
alarm that wakes you slowl y and gent ly
with a special sequence of lights and
sound. Severa l models are available
start ing at only $89.95. Write for more in­
format ion : Lour Sales Group, Dept. 12,
P.O. Box 94728, Schaumburg, IL. 60194.

CIRCLE 6 ON FREE INFORMATION CARD

YES, 300 Watts RMS... build this " BRUTE"
amp easily with ou r special HEATSINK
and PCB kit ... complete with instructions
... only $24.95 US/PPD . For fast delivery,
send a cashier's check or money order only
NO COD PLEASE, to : DACOR LIMITED,
P.O. Box 683, Station Q, Toronto, CANADA
M4T 2N5.

CIRCLE 12 ON FREE INFORMATION CARD
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Troubleshooting Ie circuits
JACK DARR, SERVICE EDITOR
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INTEGR AT ED CIRCU ITS ARE STRANGE
and mysteri ous things to many of us.
However, as times change , so must we;
and because Ie's appe ar to be with us
to stay, we' re going to have to learn to
troubleshoot the circuits the y appe ar
in. The question is: How do you trouble­
shoot something that looks like a black
bug with 24 legs?

The answe r is to determine what the
function of the IC is supposed to be,
and then to see whether it is doing what
it' s supposed to . Chec k the input s and
the outputs. If it' s a demodulator. is it
demodulating ? If it' s an amplifier, is it
amplifying? And so on...

Taking a comparatively simple de­
vice. an audio-preamp driver IC, we
should see low-level audio signals at
the input, and the same signals. at a
much higher level. at the output. The
output drives the base of the audio-out­
put transistor. (Some Ie' s have the out­
put transistor built in. in which case
the y drive the speaker directl y.) To test
the IC, feed a low-level- about one­
volt peak-t o-peak- audio signal to the
input. Then. check for the normal
signa l-level at the output. That can be
as simple as listening for it. If you don't
hear anything. scope the output of the
IC, If there' s a signal there. the output
transistor isn't working; check it. Input
and output pins of an IC. as well as
normal signal-levels, can usually be
found on the schematic of the device
giving you trouble.

If there ' s no output from the IC.
check the DC voltages around it. starting
with the DC-supply pin. It is connected
to the DC power-supply, usually through
a dropping resistor. If the voltage is off.
chec k the resistor. and any bypass
capac itor s that may be connected to the
power-suppl y pin. If the resistor shows
signs of overheating. you may have
found the problem. The chances are
that the IC is intern ally shorte d. or a
bypass ca pac itor is bad. If the supply
vo ltage is present but incorrect. check
all the other pins of the IC, Some may
have no connection. or go direc tly to
another IC. but others may have small
resistors to gro und. or capacitors. on
them; chec k them out. and make sure
that the DC voltages are correct. They
are produced by the IC and. if one or
more is not there . the IC is probably
bad . Be sure to che ck all the externa l

co mponents befo re co ndemni ng the IC,
though! Some sets use the audio­
preamp driver IC as a volume contro l­
its output level is determined by a
variable contro l-voltage. Make sure
that the control voltage is normal. and
varies as it should when the volume
control is turned.

I
I

I
I

I I
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FIG. 1

b

FIG. 2

We can still use the same basic tests
with a much more complex but basically
similar type of IC, such as a color de­
modulator. Feed a known input-signal
to the IC and check its three outputs (in
this case) to see whether or not there' s
a signal present at each. The input signal
ca n be the video output of a color-bar
generator. and will show a " comb"
pattern (see Fig. I). Use your sco pe to
set the input level indicated on the
schematic. The three outputs should
bear the familiar " Iazy-S" . or "rocker"
shape shown in Fig. 2. Each output
feeds the input of one of the three color­
amplifier transistor s. Your schematic
should indicate the co rrect peak-to­
peak voltage for each IC output.
No rmally. the red and blue outputs will
be stro nger than the green one.

If you see an input but no output.
rea d all of the DC voltages developed
on the IC pins. If one pin is supposed to
have +3.6-vo lts DC, for example. with
a small resisto r to ground . and the re­
siste r is OK but the voltage is missing.
the IC may be bad. Check DC voltages
at other pins: you may find more of
them off. and if that' s the case . it' s a
good sign that the IC is bad .

If the DC-voltage tests do n't produce

resul ts and the trouble is still present.
look for pins witH only a bypass capaci­
tor. or somethi ng,else. on them. If you
see a signal on ariy pin with a bypass
ca pacitor, the capacitor is very likely
open. Also . the 3.58-MHz refere nce­
osci llator signal is often brought out to
an external tint-cont rol ; check all the
co mponents in that circuit , too . Open
or leak y capacitors can cause feedback
and some very stra nge symp toms!

Troubleshooting circ uits containing
Ie' s is rea lly very simple : Any circuit
has an input and an output. If signal is
OK on the input. but not on the output,
and all the exte rna l parts are good . then
there' s nothin g left between those two
poin ts but the IC,

If the problem is intermittent. don't
ignore the Ie' s when you' re hunting for
it! Ie's can develop thermal intermittents
ju st like other co mponents . In one
situa tion, ~ h.a t came up some time ago
(and has b 'opped up several times since)
the 3.582M Hz reference signal of a well­
know n rrlHke of rece iver dropped out
i n term i tt~ iHly . The oscillator was made
up of a iltiple op-amp and a crys tal.
The IC would get hot. and the signal
wo uld di~appea r. (By the way, the best
cure we:fdlulti for that was to use an IC
of a diffe fe nt make from the original!
Sy lvania: GE, and RCA all had exact
subs titutes for it.)

Audio distorti on showed up in a
small black-a nd-white set that had an
audio IC with a built-in output transis­
tor. Coo ling the IC clea red up the dis­
torti on , so the IC was rep laced. Unfor­
tunately. the same symptoms showed
up with the new one ! The final "fi x"
was to cement a small heat sink. made
of a shallow U-shaped piece of thin
aluminum. to the IC case . That kept it
cool enough so that it didn 't act up.

Replacements for some " unknown"
Ie' s are hard to find, espec ially in the
case of some of the import s. Sometimes
we have been ab le to find a substitute



Economy. Accuracy. Portability. Versatility.

Whatever's important to you,
count on us.

When it comes to frequency counters,
we've cut the industry giants down to size. Whatever
and wherever you're counting, we offer you far more
performance for far less money.

Start with our portable handheld MAX-50 count­
er. At just $77*, it delivers precision six-dig it frequency
readings to 50 MHz. It features easy, instant operation ,
ideal for audio, VHF and UHF applications and is
available with a complete line of accessori es and
input cables.

For a larger (0.43") displ ay, greater accu racy or
TTL compatibility, our portable eight-d igit MAX-100 is
the natural choice. With a range of 5Hz to 100MHz, it's
perfect for audio , video , microprocessor and RF
applications, in lab, prod uction line or field. Especially
when you consider its ±4ppm accuracy, versatility and
com plete line of accessories at a low $149* price .

For more demanding challenges in process
control , audio applications and low frequency count­
ing, our remarkable Model 5001 Universal Counter­
Timer, priced at only $360*, offers a range of DC
through 10MHz . Measuring frequency (selectable gate

times .01, .1, 1.0, 10 sec), frequenc y ratio, period ,
multiple period average , time interval, time interval
average and event count-on a bright, 0.43" eight-digit
LED display. All, with full input signal conditioning on
two input channels; and variable displ ay sampling rate.

For the ultimate in high-p recision, our Model 6001
is your best value. It covers a range of 5Hz to 650MHz
with a unique NBS-traceable 10MHz TCXO with
0.5ppm accuracy. And boasts selectable gate times,
switchable low-pass filter, external timebase input ,
buffered timebase output and a bright 0.43" eight-digit
LED disp lay. Priced at just $489*, its performance is
unequalled by counters at twice the price!

When you consider that all our counters are
guaranteed to meet or surpass pub lished specifica­
tions, isn't it time you had a Global Specialties' counter
on your bench?

•Suggested U.S. resale . Prices. specifications subject to change without notice. © Copyright 1981 Global Specialties Corporation.

70Fullon Terr New Haven. CT06509 (203) 624-3103.TWX 710·465-1227
OTHEROFFICES: San Francisco(415)648-0611 , TWX 910-372-7992

Europe: PhoneSaffron-Walden0799-21682. TLX817477
Canada Len Finkler Lid , Downsview. Onlario

GLOBAL Call toll-free for details

SPECIALTIES ~u~i~<?u9;e~~~;6077
CORPORATION

See us at EDS booth nos. K26, 28; L25, 27 95



The "AA" cell with ADAPTER 'S will power most products that require "C" or "0" batteries.
Rechargeable over andover again, indefinitely. One size fits all. SAVE MONEY 2WAYS. Endrepeated
purchasesof costly throwaways. Elim inates need to buy rechargeable "C" & "0" cells. Complete
System $19.95- NEED MORE? "AA" batteries $2.10 each-Adapter sleeves $1.50 "c" & "0" set­
9 Vrechargeable $8.49 each -Additional chargers $6.95 (will charge 2 or 4 "AA" or one 9 volt)

MC/VISA Accepted. Give card number and expiration date.
Postage and Handling $2.50 N.Y. State add 7V4 %. Send check /Money Order
BURTON PRODUCTS Corp. Dept. Ra-5 P.O. DRAWER E. CORAM , N.Y. 11727

part by dete rmining the funct ion of the
IC and the n loo king thro ugh the list of
IC drawings in the fro nt pages of
replacem ent part guides . The y show
functions, pinouts (a description of
wha t each pin of the IC does) and so
o n. Th e re ' s no guarantee that that
meth od will work in all cases , but its a
good place to start. If there are any
numb ers on the Ie. check them aga ins t
th ose in the guides , and also take into
acco unt the lett er s at the start of the
num ber-they can be important. R-E

SERVICE
QUESTIONS
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Two programmed learning cou rses:
hardware and software; theory
and application.

NO HIGH-VOLTAGE

This RCA CTC-81 has no raster and
noise in the sound. I've got DC voltage on
T402 (the driver transformer for the trace
switch) and there is a gate pulse on the
retra ce switch, but no waveforms on the
transformer! Sometimes the set will kick
on and play; when that happens, every­
th ing tests out normal! I need advice!­
G.K., Massillion , OH

From the reaction whe n the fau lt is
presen t. it sounds as if the retrace
sw itch isn ' t doi ng anyth ing-it co uld be
open, and also apparently intermittent!
Try checking it. or changing it. If it
we re short ing, it wo uld blow the fuse :
but if it's open, you' d get exac tly what
you see .

(Feed back: You were right-the re­
trace sw itch was open. Thanks .)

Do uglas Hoff of Vacavi lle, CA sends
these hint s for the GE AC-B chassis :

The se t was dead, with no voltage on
horizontal driver Q551. I ran a jumpe r
wire fro m the junction of C55 l/R55 I to
the cathod e of Q980. the start-up SCR.

After that. vertical deflec tion was
poo r, with jagged edges on the ras te r.
Resistor R650 was burning up. I added
mor e jumpe rs th ro ugh eyelets W4lA
and B and so lde red them togeth er. then
did the same for eyelets W42A and B.
(You 'll find the eyelets clearly marked
on the bottom of the board. ) With the
jumper s , no rmal operation was re­
stored .

Thanks very much Douglas! That's
the kind of fi eld feedback a lot of us
need .

NO HORIZONTAL SWEEP
A Sony TV-740 came in with just a verti­

cal lin e in the center of the screen. The
solution seemed easy-find the break in
the yoke circuit. It turns out that C810,
3.5 j.1 F, was open . Since I didn 't have an
exact rep lacement, I used a 3.0 j.1 F, 500­
vol t-DC capacitor and a 0.47 j.1F, 100-

continued on page 98

TO ORDER BY MAIL
You may use the order form below if vc.:

wish, but you don't need to. Just send your
check or money order (payable to Cern­
bridge Learning, Inc. to the address below. If
you don' t use the order form, make sure your
address is on your check or the envelope,

~;~S)~r!!~~~~S~'Di~Pt:~i8~m~ut~~g~~i~Y:'
Electronics) , or " both" (both courses) on
your check.

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

We also accept company purchase or­
ders.

TAX DEDUCTIBLE
In most cases, the full cos t of CLI courses

can be a tax deductib le expense.

DISCOU NTS
Call or write for details of educational and

quantity discounts, and for dealer costs.

SAVE S5
If you order both cou rses, you save $5. Order
at no obligatio n today.

AIR MA IL
The prices shown inc lude surface mail

postage anywhere in the world. Air mail poet­
age costs an extra $10 for both courses (10
volumes) .

PHONE ORDERS - FREE
To order by phone, call (617) ~·3657

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

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

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

To: CMlbrkfo- LNmlng Inc.. 1 Jud ith Drive, Nort h ANding , MA 01114

Please send me

_ sets of DeSign of Digital Systems . . . . .. . $19 95 $__

_ sets of Dlgll al Com pute r Log iC& Electrcrucs $14 95 \__

_ sets of both co urses . . . . . . . . . . .. . ...... $29 90

EncloMd Is Cl'Ieck/ money Ofdttr (payable to ca mbridge L..rnlng Inc.) lOf tOlal $__

Designing
Digital Systems

BASI C COURSE

CONTENTS
Digi tal Computer Logic and Electronics

is des igned for th e beg inner. No mathe­
mati cal know ledge other than simp le ari th­
met ic is assumed. though you shou ld have
an apt it ude for logical thought . It co nsist s
of 4 volumes - each 111ft" x 81/.." - and
serves as an int roduct ion to the subject of
digital elect ronic s.

Conten ts include: Binary. octal and
decimal number systems: co nversion be­
tween number syste ms ; AN D. OR, NOR
and NAND gates and inverters; Boolean
algeb ra and truth tab les: DeMorgan's

~:~~; d e~.ign ~~~Og~~~1 cnF~n~~:in~i~~r~
cou nt ers. shift regist ers and hal t-adders.
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Digita l Comp uter Logic & 'Elec tronics

* Order free by phone

• Mastercharge/ VISA

• No shipp ing charge s

• Money-back guara ntee

* Tax deductible

• Save $5

OUR CUSTOMERS
Design of Digital Systems has been

bough t by more than hal f the 50 largest
co rporat ions in America , and by Mo to rola,
Intel, DEC, Natio nal Semicon ductor, Fair ­
child . Gene ra l Inst rument . Hew le tt­
Packard , Heath Co.. M.I.T.. NASA. Smith­
sonian Inst itute. Bell Telephone Labs. And
many. many more. as we ll as corpo rati ons
and ind ividuals in over 50 countr ies.

ADVA NC ED COURSE
DESlllN OF DIGITAL SYSTEMS

Six I.r ge·fofm. r roillmes - u ch 11 't. x 8 '1." .

CONTENTS
The contents of Design of Digital Sys­

tems inc lude:
Book 1; Octal. hexadecim al and binary

number systems; represe ntat ion of neqa­
ttve numbers; comp lementary sys tems;
bina ry multiplication and divis ion.

Book 2: OR and AND functions; logic
ga tes; NOT, exc lusive-O R, NAND , NOR and
exctus tve . NOR funct ions; mult iple input
ga tes: truth tab les; DeMorg an's Laws;
ca nonica l fo rms; log ic conve nt io ns; Kar­
naugh mapping; three-stat e and wi red

IO~~k 3: Half adders and full adder s; sub­
tracto rs; serial and parallel adde rs; pro­
cessors and arithmetic logic units (ALUs);
multip lica tion and division systems.

Book 4: Fli p-Ho ps: shif t reg is ters ;
async hro nous counters; ring. Joh nso n and
exclus ive-On feedback cou nter; rando m
access memo ries (RA Ms); read -onl y
memo ries (ROMs).

Book 5: St ructure of cal culato rs; key­
boa rd encoding: decod ing d isp lay data ;

W8~~e~d~r:~:~~cocd~~~~:n~n~~t i~~0~~~
instruct io n decodi ng; cont ro l prog ram
st ruct ure.

Book 6: Central processing unit (CPU);
memory orga nizat ion; charac ter represen­
tat ion; program storage; addr ess modes;
input/output systems: program Int errupts;
inte rrupt prio rities progra mming; assem­
ble rs; execut ive prog rams, ope rati ng
syste ms, and time-s nannq.

can (6 17) 664·3657 10
order by phone-free.

7 days, 24 hours

CAMBRIDGE
LEARNING Inc.
1 Judith Drive
North Reading,
MA 0 1864
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MODEL 3015

:s::
»
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APPLESOFT
LANGUAGE

1

_ ,:",.-
, ....... LI(II"IIOfT'.

I

GET TO THE
CORE OF

YOURAPPLE@
Sams wants to int roduce
you to the syntax and
programming t echniques of
Applesoft with APPLESOFT
LANGUAGE, a compl et e,
easy-to-understand handbook
written in a self-teaching
format, Several ready-to-use
programs are included which
demonstrate most of the
concepts covered.

APPLE@INTERFACING from the
popul ar Blacksburg group
helps you understand the
import ant tas k of successfully
interfacing your Apple to a
variety of peripheral devices,
Experiments are included t o
illustrat e Apple int erfacing
fundamental s,

Order both f rom Sams today
and save more than 15%!

IiJ SAMS
~BOOKS

1M

A PPLESOFT LAN GUA GE. No . 2 181 1, S10.9 5 __
AP PLE' INTERFA CIN G, No .21862, S10 .95 __
5eto f both books . NO. 2 1962 S17 .95 __

Amount of Order $_ _

Add lo cal sa les tax w he re app licable $__

A dd Handli ng Costs S~

Tota l Amount of Order $__

o Chec k 0 M o ne y Ord er 0 VI SA
o Ma ste rCard (Interbank No . )

Account No Expir at ion Date _

Full paymen t by che ck, money order, or charge card
must accompany you r or der.
Nam e (pr int ) _

Signature _

Address _

City 5t ate Zip __

Call 800-428 -3696 t o ll -f re e, or 317-298-5566 fo r t he
name of your local Sam s Book outl et or to orde r by
phone (give Sams Operator the code number in th e
bo x below). Off er go o d in USA only and ex p i r es
8/31 /82 . Prices subject to chang e without not ice.

AD 184

.-.--- ------- ------..--- ----

SOUR CE

ORAIN

GATE

STATE OF SOLID STATE
co ntinued fro m page 9/

FIG,4

Figure 4 shows a cross section of a
VMOS cha nnel. The device is fabric ated
on an n+ substrate that beco mes the
drain and prov ides a low-resistan ce
cu rrent path , An n- epitax ial laye r is
added to inc rease the drain- to-sou rce
breakdown voltage and to reduce feed ­
back capacita nce .

Lightly doped p- bodies are diffu sed
into the epitaxia l layer to form cha nnel
regi on s . Sma ller n+ region s are dif­
fus ed into the p- island to form sourc e
regions. The n- epitax ial layer and
subs tra te now beco me dr ain regions .

The V-shap ed groove is etched
thro ugh the so urce and chan ne l regions
into the epitax ia l layer. A silico n oxide
la yer is then grown on the surface and in
the groove and then aluminum meta lliza­
t ion is adde d to form so urce and ga te
connect ions . Finally . the entire chip is
passivat ed (coated with an ine rt pro tec­
tive mat eri al) to keep co nta mina nt s
fro m e ntering the gate mate rial.

T he vertica l design of the VMOS
tech nology gives it the fo llowi ng ad­
va ntages o ver the co nventio na l MOS
s tructure :

1. The length of the current channel
is determined by the depth of the
diffusion-a much more easily
cont rolled factor than mask
spac ings used to define channel
length s in conventional MOS.
That makes it possible to obtain a
better width/ length ratio and al-

a bip olar device that uses vert ica l cur­
re nt flow .

Around 5 years ago . a new FET tec h­
nology was de veloped to inc rease the
curre nt den sit y of the de vices . That in
turn . led to the deve lopment of high­
power FET's that feature bot h high­
vo ltage and high-curr ent ca pab ility .
T he technologica l impro vement on the
bas ic MOSFET. Ve rtica l MOS or
VMOS (also ca lled V-groove MOS)
owes its greatly improved characteristics
a nd high- power cap ab ility to a " V"
groo ve cha nne l that promotes ve rtica l
curre nt flow .

$ 749,00 eac h

675.00 each

Quan t it ies of :

1-9

10 & up

AFFORDABLE

Dual T race DC to 15MHz w it h sen­
sit iv ity of 2mV to 10V/D iv on 12
ranges, yo ur ch o ice of 5 operati ng
mo des , plus X-Y, add, subtract 19
swee p ranges from 0,5 fL sec thru
0, 5 sec. wi t h X5 mag . choice offour
tr igg er modes plu s Auto Free run
and preset TV/H. 3,7" rect CRT
wit h intern aI grat icl e, Com es co m­
plete w it h two 10: 1 probe s, detach ­
ab le 3 co nductor AC cord, FULL
ONE YEA R LTD. WARRANTY.

Av ailable at se lected distributors or
w rite/phone:

VERSATILE

15MHz DUAL TRACE
PORTABLE OSCILLOSCOPE

.~~~~:: :A ' ~g~~1
1126 Corne ll Ave nue, Cherry Hill. NJ 08002
Tel. (60 9) 4 88 -' 06 0

Soar Corp's new Model MS-3 015
sm all scope (4% x 8% x 11%) com es
complete with FOUR operating power
choic es built-in!

1. Internal NiCad batt eries and auto
re-c harge syst em ,

2. AC 90 to 130V,

3, AC 18 0V to 260V all at 48 to
440 Hz and

4 . exte rna l DC 11V to 30V (runs on
your car/ boat battery) .

PORTA BLE
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• Resistance checks

.5n sec pulse detection

in your Electro n ics Ca re er through

HOME
STUDY

~\ /~FREE

~r~~1
fi L.E.D.s
u lj A $2.00 VALUE

You can now receive ten prime T-1 3/4 or
T-1 red LEOsabsolutelyfree. Itis ourwayof

~~~odUCin~~::;;(parts we of-

.e~':h Dep'.R'052
Redmond, WA 98052

Yes, Please send me 10 Free LEDs, plus
your brochures on add itional products
available. Iprefer 0 T-1 0 T-1314.

DEGREE

NAM E _

ADDRESS

CITY ST ZIP_ _

Please Inclu de $1.00 to help cover postage and
han dlin g.

CIRCLE 54 ON FREE INFORMATION CARD

Put Professional Knowle dge a nd a

COLLEGE DEGREE

No commuting to class. Study at your
own pace, while continuing your present
job. Learn from easy-to-understand les­
sons, with help from your home-study
instructors whe never yo u need it.

In the Grantham electronics program,
you first earn your A.S.E .T. degree, and
then your B.S.E,T. These degrees are ac­
credited by the Accrediting Commission
of the National Home Study Council.

Our free bu lletin gives full details of
the home-study program, the degrees
awarded, and the requirements for each
degree. Write for Bulletin R-82.

Grantham College of Eng ineering
2500 So. LaCienega Blvd.

Los Angeles, Ca lifornia 90034

co ntinued [rom page 96

HIGH-VOLTAGE PROBLEM

I wrote yo u recently about a HV
problem in an RCA CTC-68. One of the
things yo u sugges ted was the HV-regu­
lator tra nsformer. Th at was it! The
solder joint s were bad . Thanks.

Than ks to Jim L. Webb, Fox , OK ,for
~e fte~ad , ~E

lows higher cu rrent densities to
be obtained.

2. Each groove creates two para llel
chan nels so the current density is
inherently doubled.

3. The substrate forms the drain
contact so that there is no need
to provide space for a meta ldrain
contact on top of the ch ip. That
reduces chip area and thus keeps
saturation resistance low.

4. The high-current dens ity resu lts
in low gate-to-drain (feedba ck)
capacitance because the port ion
of the gate nearest the drain
(called the over lap) is in the bot­
tom of the V groove . In a conven­
t iona l MOSFET, extra dra in-gate
ove rlap must be provided to
allow for poss ible mask misalign­
ment. Tht increases the gate -to­
dra in and gate-to-source capaci­
ta nces.

5. The epitaxial layer of the VFET is
ligh tly doped so it absorbs the
dep letion area from the reverse­
biased drain-to-body PN diode .
That g reat ly increases the break­
down voltage while having little
or no effect on other device
parameters.

Various designs of VMOS transistors
have been de veloped by different
man ufacturer s to increase such param­
ete rs as speed . power-handling capacit y.
and vo ltage and current ratings. Nam es
given tho se technologies include
DMOS . VDMOS. TMOS . ZMOS.
H EXFET and Super Fet. We 'll get to
th em in a future column. R-E

SERVICE QUESTIONS

volt-DC one in parallel. That caused
more problems! Now the sweep stops
about 1% inches from the right, with bad
foldover. Everything around the yoke
checks out OK. Any ideas?-G.H.,
Alplaus, NY

You had the right idea . but the wrong
part! Since that cap acitor is in the hori ­
zo nta l circuit, the original must have
been a special type . with a spec ial
dielectric mad e to withs tand the high­
frequency pul ses (like the fami liar 4­
legged cap acitors).

You 'll probably have to get an exact
duplicate . So ny's add ress is Sony
Co rp. of America . 828 1 N.W. I07th
Terrace . Ka nsas City . MO 64195. Look
up the New York Sta te distributor and
tr y him . too .

LIST EN to what the MX333 can
do for you. Ask about our NO
RISK 30 day Free Tr ial.

TH E HICKOK ELECTRICAL INSTRUM ENT CO.
10 514 Dupont Avenue. Cleveland, Ohio 44108
(216)541-8060

La G I-T RA K replaces the best
100MHz logic probes and offers:

• Eyes on the probe tip, HI/La
indication

• Instant identification of margi­
nal states and fau lt cond itions

• Tuning type adjustments

• Voltage tracing

• Troubleshoot ing in hard -to­
reach locations

• Digit al logic troub leshooting

And . . . Detect s signa l charac­
te ristics and abnormalit ies not pos­
sib le with digita l or ana log meters.

Electronic Troubleshooting

Inst antaneo us VARI-PITCH speeds:

Hickok's MX333 with
VARI-PITCH® and LOGI-TRAK ®

• 100MHz response

VVlNNER
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COMPUTER CORNER

continued Fum page 90

co ntro ls the disk drive) and an eight­
inch o ne abou t 250 kiloby tes .

Changing the d isk-contro ller board
can a llow you to have twice the capacity
on the sa me disk and drive you have
bee n using by go ing to a doub le density
format. In that format. the amount of
da ta tha t can be stored on one side of a
single disk is do ubled .

Th e lat est in flopp y-disk tech nology
is qu ad density, or double-sided ,
double-dens itv : T here. two read/wri te
head s are used , one for eac h side of the
d isk, and a single eight -inch disk ca n
hold up to a megabyte of da ta .

Most disk sys tems ca n be ex panded
by addi ng ex tra drives. They usually
co me set for single-sided , single density
operation. but man y can be reconfigured
to tak e adva ntage of the more adva nced
recording techniques .

Beyond floppy disks are hard disks.
Th ey are usually aluminum platt ers
coated wit h a metall ic ox ide and the y
rot at e at very high speeds . Beca use of
the high speeds involved , the read/write
head . unlike that of flopp y-disk sys­
tems . does not touch the disk. but floats
very close to its surface on a cu shion of
air. Hard -disk capac ities start at 5
megab ytes and go on fro m there . Hard

disks are usua lly found in elaborate
bus iness systems .

A recent-and more affordable­
hard-di sk system appeared several
yea rs ago and is rapidly finding popu­
larity in the microcomputer market.
Th e Winchester-technology disk
("Winchester" was its code name
when it wa s under development) typi­
ca lly uses 8- or 5\4-inch platters to give
ca pac ities starting with several mega­
by tes and going up . Winchester drives
are now available that ca n fit in the
same space pre vious ly occ upied by a
standard 5\4-inch floppy-disk drive , but
provide man y times more storage ca­
pacity . (A represent ati ve Winchester­
tec hnology system with floppy-disk
backup is shown to the left of the com­
pute r in Fig. I.) Prices start out aro und
$3000.00. but . when all the factor s are
co ns ide red . that is not a big price to pay
if yo u are going to make ex tensive use
of the system.

Th e memor y market-bot h resident
and ex terna l-offers a staggering variety
of choices. Th ose choices invo lve not
only the med ium , but also the quality of
the pro duct. It' s a good idea to consult
other computer user s and to search
th rou gh the ads , catalogs, and co m­
pute r sto res before mak ing a decision .
A computer ca nnot perform efficie ntly
if it doesn't have sufficie nt memory.
What it doesn 't need, though , is pre­
mature senility . R-E

Get A GNOME
the original micro-synthesizer

Every day more people discover that PAI A 's
GNOME is the most versatile, cost effective
special effects device on the mark et today.

J ohn Simonton 's t ime-proven design
provides two envelope generators, VCA, VCO
and VCF in a low cost, easy to use package.
Use alone with it 's built in ribbon controller or
modify to use .....i th gu itar, electronic piano,
polytonic keyboards, etc.

The perfect introduction to electronic mus ic
and best of all, the Gnome is only $69.95 in
easy to assemble kit form. Is it any wonder
why we've sold t housa nds?

OIRECT INOUIRIESTO

IDiAElectronics, Inc.
D.pl.5R . ID20 W. Wilshire B•. Dkl,homl City.Ol131161'05 1" 3-9626

1 I Send GNOME MICRO· SYNTHES IZER

I Kit .. . . IS69 .95 plus S3.00 postage)
1 ) Send FREE CATALOG

I name --------------I address _

L.c~ _ _ _ s~=-~p.;... _ J
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I-IAMEB THE
PRESENTS NEW HM 203

Hameg introdu ces high perf ormance at lo w cost in the HM 203, a full featured, highly reliable, dual tr ace

20 MHz oscilloscope. For only 55BO, the HM 203 has specif ica t ions normally assoc iated w ith higher priced

scopes. Bandwidth - DC - 20 MHz . Riset ime 17.5 ns • Overshoot 1% max. • Y amp range 5 mvf cm to

20 vfc m • Ma x. input vo ltage 500V . Timeba se .5 "s f cm to .2s f cm • Sweep mag. x5 • Trigger 5 Hz to

30 MH z . X:Y plo t . Buil t-in prob e ca lib rator and mor e. It s sturdy construct io n and light w eight (13.2 lbs.)

make the HM 203 equally at home in the field and on the test bench.
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High performance
at

low cost.

$580
(PROBES INCLUDED)

A quality scope,
made in the U.s.A.,
by a company with
over 23 years
experience.

HAMEG
88-90 Harbor Rd.

Port Washington, N,V.. 11050

Tel: (516) 883-3837
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MICROPHONE, model PL88, is a dynamic
cardio id vocal microphone, featuring
voice-tailored frequency-response char-

STEREO CASSETIE DECK, model KX-70,
uses metal tap e and has an exc lusive
compute r ized memory tha t provides fast ,
automatic program access . as wel l as re­
peat ope rat ion.

Called the Direct Program Search Sys­
tem (DPSS) , the microprocessor -con­
tro l led memory expands the deck's nor ­
ma l funct ions to inclu de fast-fo rward and
rew ind search of up to 15 music selec­
tio ns on eac h side , as well as single-se lec-

•
I

reduct ion of distort ion over a co nven­
tional bi -radial (ell ipt ical ) sty lus. Its low
mass allows th e stylus assemb ly to fo llow
the record groove not only up to, but
beyond, the th eo retica l cutti ng velocit ies
of today 's record ings. The " HE" sty lus as­
sembly also incorporates a telescoped
styl us-shank str ucture fo r reduced effec­
ti ve mass. w itho ut sac rif icing st iff ness.

Insta llation of the model MV30HE simply
req uires plugg ing the car rier arm into the
to ne-ar m pivot of a turntab le. The inte­
grated des ign elim inates the nuts, screws,
and term inal -p in wires usually needed to
mou nt phono cartridges. The mode l
MV30H E has a suggested retai l pri ce of
$230.00.- Shure Brot hers Incorporated,
222 Hartrey Avenue, Evanston, IL 60624.

acteristics; it is resista nt to handling­
noise. Designed for the voca list on a tight
budget who is unwill ing to compromise
his or her standards of qual ity , the model
PL88 features an on /off sw itch and , fo r
add it ional fl ex ibi l ity , is avai lable in both
high- and low-impedance models. The
model PL88 is pri ced at unde r $70.00.­
Electro-Voi ce, Inc., 600 Cecil Street ,
Bu chanan , MI 49107.

NEW PRODUCTS
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DESKTOP COMPUTER, the Advantage, is
the first completely integrated desktop
stand-alone system to offer minicomputer­
grade graphics capabil ities. It includes a
12-inch display, two 5V4-inch high-capacity

floppy-disk drives , an 87-key Selectric­
style keyboard , and a choic e of optional
broad-ra ng ing operat ions and appl ica­
tions software.

The Advantage is built around a 4-MHz
Z80A and includes 64 ki lobytes of random­
access memory (RAM). It features a 12­
inch bit -mapped CRT displ ay to produce
bar charts, pie diagrams, plotted graph ics,
and 3-dimensional visuals, driven by an
additiona l 20 ki lobytes of RAM that sup­
port the b it-mapping feat ure. With the Ad­
vantage, small-business co mputer ow ners
w ill be ab le to integ rate graphics into
the ir eve ryday business witho ut paying a
prem ium. The Advantage is priced at
$3999.00.- North Sta r Computers, Inc.,
14440 Cata lina Street, San Leand ro, CA
94577 .
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PHONO CARTRIDGE, model MV30HE, is
des ig ned exc usively for model SME 3009
Series /I I and model SME 3009 Series /lI S
ton e arms. It is a high-performance, minia­
ture ca rtr idg e that is int eg rated with an
SM E carrier-arm . The integrated design
results in sign ifi cantly reduced effective
mass; it virtu ally el iminates headshell
reso nances, and provides easy-to-mo unt
conven ien ce.

The model MV30HE features a distor­
t ion-reducing hyperell ipt ica l stylus , the
t ip of wh ich provides as much as a 25%

For more detai Is use the free informat ion card
inside the back cover.
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The Drake DM23S0 Digital Multlrneter is a
convenient . small handheld liquid cryst al
display meter ideal fo r t he serv iceman or
hobbyist . This 3'/, digit meter is aut o-ranging.
aut o-zeroing. has poiarity ind icati on. and an
over-range wa rn ing signal. Battery life is
greater th an 300 hours wit h a " iow battery"
ind icator. A conti nuit y test sounds a signal
w hen circuit resistan ce is less than 20 ohms.
Dc accuracy is a basic 0.8% .

Batteries. probes. 20 amp current shunt. spare
fuse and soft carrying case all included at $95.95

Add $2.50 shipping and handling per order.
Send check wit h order and provide st reet address
for UPS shipment. Ohio residents add Sales Tax.
Charge card buyers may call toll f ree,

1·800·543·5612

I BI
In Ohio, or for

~ I • I in formation call :
. . • 1·513·866·2421

R. L. DRAKE COMPANY
540 Richard Street. Miamisburg. Ohio45342

INSTITUTIONAL AND DEALER INQUIRIES INVITED.

Digital
Multimeter

In general. spring reverbs don't have the
best reputation in the world. Their bassy
"twang" is only a rough appro ximation of
natural room acoustics. That' s a pity becaus e
it means that many peo ple will dismiss th is
except iona l product as "just another spring
reverb ". And it's not. In th is ext raordinary
des ign Craig Ande rto n uses doub le spr ings .
but much more importantly "hot rod 's" the
transduce rs so that the mudd y sound ty pical
of most springs is replaced with the br ight
clarity assoc iated with expensive studi o
plate systems.

Kit co nsists of ci rcui t board . instru ct ions.
all. elect ronic parts and two reverb spri ng
un its. User must provide powe r (± g to 15 v)
and mounting (reverb units are typically
mou nted away from the console) .

DIRECT INQUIRIES TO:

IDiAElectronics, Inc.
Oept.5 AR1020 W. WilshireBv. OklahomaCity.OK 73116 14051843-9626

r lISe';;;ti:'"6740 REVERBrn$59~;: 1
I shipping ( $3) enclosed or charged. I

I I Send Free Catalog
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$79.95
$129.95
$199.95

MOSFET
Power

Ampllfters

Memotech 64K Memopak
The Memopak is a 64K RAM pack w hic h extends
the memory of the ZX81 by a f urt her 56K . Oesiqn ­
ed to be in the pri ce range expec ted by Sinc la ir
owne rs. Plu gs d irect ly into the ba c k of t he ZX81

and does not inhibit the use of th e printer or ot her
add -on boards, The re is no need for add itional

power supply or cables. The Memopack together
with the ZX81 gives a fuli 64K. wh ich is ne ither

sw itched nor paged , and is directly addressable.
The unit is us er t ransparent, and ac cepts such

basic commands such as 10DIM A(9000).
W ith the Memopak exte nsion the ZX81 is

trans formed into a powe rf u l co mp uter , suit able for
bu s iness . le isu re and educationa l use, at a frac­

ti on of the cos t of compara ble sys te ms_

GLilUIimne
Electronics, 901 Fuhrmann Blvd.. Bullalo . NY
14203.
Call (716) 849·0735 to order. Have you r VISA or
MASTERCARD ready. 53.00 shi pp ing and
handling.

In Canada, call (416) 787·1448.
Mall orders send chec k or mone y ord er. Sorry
no COOs. Circ le read er service ca rd fo r
Sincla ir software cat alo gue.

"BUILT·IN HEAT SINKS ·ONLY 5 CONNECTIONS
REQUIRED· 5 YEA R WARRANTY

WRITE FOR FREE CATALOGUE LISTING;
'B IPOLAR POWER AMPLIFIERS "HIFI PREAMPS
"MIXERS 'P OWER SUPPLY UNITS "CABINETS

- *GUITAR P-REAMP and more

Choose IL P MOSFET po we r amps when you need the ut ­
most in perf or mance wi thou t spending big money. They
prov ide the fastest possible slew rate. lo w distortion at
high frequencies, .. better thermal stability. MOS FET
power amps work With complex loads WIthout dlffrculty
and Without crossover dist ort ion. Three models are
availabl e, with in tegral heatsink to.mount on your own
chaSSIS (Optional rack mount cabine t available). Con­
nection is simple - via 5 pins. MOSFETs can be com­
bined WIth other IL P modu les to create almost any audi o
system, whatever your age or experience.
Ultra-It speci f icat ions : Slew rate 2QVus. Rise time 3 us.
SIN rat io 100 db. Frequency response (-3 db) 15 Hz - 100
kHz. THO (Typical at 1kHz) <0.005%. IMD (50HzJ7kHz
4:1) <0.006%.
MOS1206OW/4-sn (requires =45Vl
MOS200 120W/4-sn (requires =55V)
MOS400 240Wf4n (requires =55V)

CORDLESS TELEPHONE, model FF-4000 ,
is microproces sor-based ; th e user can

Th e model ARU allows the user to take
charge of his total music system far more
easily than any other system of its kind
because all key functions are available
through th e remote-co ntro l secti on . It w ill
fun ction with any stereo system the user
now has. and with any kind of music. as
well as interface with virtually anything the
user migh t acqu ire in the fut ure . The
model ARU is pri ced at $829.00.- Bench­
mark Acoustics, 201 West 89th Street.
New Yo rk , NY 10024.
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)~~~~«,,~G
-,c}~~~~ CB·s;:ndard
~, ~.i ~ • 2 meter

CJ~.-t'~ . Scanners
. '-~ '. Amate ur Bands

~<\) . General Communicat ion,,)..0" . Industry
~ ~ • Marine VHF

• Micro pro cessor crysta ls
Send 10' for our latest catalog. Write or

II
phone f~r more aetsus._LE' .. easy

• .'. I ' t o
._ _ ::::.-- '; charge

P. O. Box 06017
Ft . Myers,Florida 33906
all Phones (813)936·2397

ch ann els, also de layed by .03 seco nds .
In most reco rd ings , the extreme low­

freq uency sig nals are cut in mono ; thu s
th e difference signal tends to be bass-shy.
To fill in the missing bass, a mono signal
made up of the sum of the left and right
fro nt cha nnels is added to the rear speaker
at fr equencies be low 60 Hz. High fre­
qu en cies are co ntoured for the side and
rear spe ake rs as they wo uld be in th e con­
ce rt hall. A remote-control uni t with a 25­
foot cord permits sound levels for the
front, side. and rear speakers to be ad­
juste d from a distance.

SPEAKERS, model Micro 10, are 13V2 x
9% X 9V2 inc hes, and have cabinets made
from Ameri can black walnut. They featu re
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AMBIENCE ACCESS SYSTEM, model
ARU, offers a un iqu e ti me-delay system
that adds nothing of its own to sound re­
prod uct ion. Th e listener receives the am­
bienc e th at is present in the record ing ;
th ere is no extra reverbera t ion, and the
effect is that of bei ng in the concert hall .
The or ig inal signal is trans mitted without
mod if ication to the fro nt speakers, wh ile
t he same sig na l is fed to the side speakers ,
with a tim e delay of .03 seco nds. In addi ­
tio n. a pair of rear speakers rece ives an
un correlated signal that co nsists of the
difference between left and right fron t

new 6V2-inch modified polypropylene
wo ofers with 1V4- inch high -temperature
aluminum voice-coi ls; leaf tweeters, cases
li ned with lead , and hand -rubbed oiled
wal nut cabinets . The model Micro 10 is
priced at $500.00 a pair .-Soundmates,
796 29th Avenu e S.E., Minn eapolis, MN
55414.
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t ion and full-side repeat and re-record /
sta ndby. The DPSS is easy to operate and
features a multico lo red LED display and
lighted ar rows as mode indicators.

Elect ronic fu ll-logic controls give in­
stant respo nse at th e tou ch of a button ,
and allow the listener to change modes
w it ho ut an interven ing " stop" act ion, and
w it ho ut tape st retch . Operat ion is simpli­
fied fu rther by sm ooth -acti on pocket
loading , and th e pocket is removable for
easy head-c lean ing and dema gnetizi ng. A
dual-motor system insu res minim al wow
and flutter , and provides fast handling of
th e tape.

Other features include Dolby noise-re­
duc t io n ; a newl y developed amorphous­
alloy magne ti c head for optimum metal­
tap e performan ce ; three tap e-select or
positions with automatic equalizat ion and
bias-matching ; seven-LED peak-level
meters ; a timer/standby swi tch ; single­
ope ration reco rding ; MIC mixing ; auto­
matic jack s, and a headph one jack. The
m odel KX-70 has a sug gested retail price
of $349.00.- Kenwood Electronics, Dept.
P., 1315 E. Watsoncenter Road , Carson ,
CA 90745.
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ch oose rotary pulse or pure tone-activated
dialing , making this the first cordless tele­
phone capable of full central-telephone­
equipment interface. Features offered by
the phone company suc h as call wait ing .
cal l fo rwa rding , three-way calling , and
speed call ing can be used . via a spec ial
" hook " key.

The model FF-4000 has automatic dial­
ing capabi lity, which means that the user
can store up to three numbers in memory
and dial anyone of them by just pushing
a button. The auto -dial feature is protect­
ed against power outages by an easily
changeable 9-volt battery. There is also a
security system, programmable by th e
owner, to prevent unauthorized use of the
system .

Very low power-level operation allows
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longer performance from a sing le charge
than possible w ith any other cord less tel e­
phone. Special circ uit ry permits th e hand­
set to be recharged fully in und er four

hours. There is also a re-dial button, which
perm its one-button re-dialing of the last
number called ; a " battery-low" light,
w hic h indicates wh en the handset is in
need of rech arging ; a " charge" light on
th e base, whi ch indicate s that th e hand ­
set's batteries are being recharged, and a
" power" light on th e base to indicate that
po wer to th e base station is on. Oth er fea­
tures in clude vo lume control on th e hand ­
set and double modular extern al jacks on
th e base stat ion (one for regular phone­
lin e hookup, th e oth er for any tel ephone
accessories, suc h as phon e-an swering
dev ices, etc.)

Th e mo del FF-4000 has a suggested re­
tail pr ice of $349.95.- Electra Company,
300 E. Country Line Road , Cumberland,
IN 46229 .

In Europe. conta ct A P PRODUCTS Grnbl-l e Baeumlesweg 21 • D-7031 1Neil 1 • W. Germany
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CONSOLE. The PI C Desk Console, has
been introduced for th e Sharp PC-1211
and the Radio Shack TRS-80 poc ket com­
puters with printer. Constructed of black
plasti c and measuring 8.5 x 16 x 2.75
inches, it has room for three cassette

TOOL CASES, model 800T and model 805T,
are rugged ly constr ucted injection mold­
ed cases, made of high-impact pol ypropyl­
ene , combined w ith molded polyu rethane
pallets.

Model 800T (shown) measures 18 x
13V2 x 6 in ches, and has two pallets ; it is
priced at $107.00. The slightly smaller
model 805T measu res 18 x 13V2 x 5
inches, and has one pallet ; its price is
$87 .00.-Platt Luggage, Inc., 2301 S.
Prairie Avenue, Chi cago , IL 60616.

bo xes , a full set of 3 x 5-in ch ca rds, two
paper rolls, a spa re print ribbon, and the
in te rface cable. The PIC Desk Console is
pri ced at $19.95, plu s $2.50 shipping , and
6% tax for CA residents .- Fox/ Walker,
4650 Arrow Hwy., Bldg. G-17, Montclair,
CA 91763. R-E
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compatible models in 11 sizes.
(They're also available with
long, headless test lead pins for

attachment to A P
jumper cable
assemblies.)
And everyone is
made with highest
qualityengineer­
ing-and industrial­
grade materials
for long life and
reliability.

So don't go looking fortrouble
until you 've contacted your AP
PRODUCTS d istributor and
ordered AP Test Clips-the best
little troubleshooters around.
Call TOLLFREE, 800·321·9668,
for the name of the distributor
nearest you. (In Ohio, call col·
lect: (216) 354·2101.)

AP PRODUCTS
INCORPORATED
9450 Pineneedle Drive
P.O. Box 603
Mentor, Ohio 440 60
[216) 354-21 01

When you're testing circuitry,
you need the best trouble­
shooter around: The AP
Test Clip.
It's made with a narrow
nose shape that allows
for easy attachment on
high density boards.
Nailhead pins that
keep probe hooks
from sliding off ends.
Open nose design that
permits probe tip access
to DIPleads. And a contact
comb that fits between DIP
leads, eliminating any possi­
bility of shorts. All these little
design differences add up to the
ultra-reliable, safe, quick DIP
troubleshooting you need.

You can buy A PTest Clips in
22 standard or connector-
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NEW IDEAS
Typewriter word counter

H ERE' S A PROJECT THAT CAN SAVE YOU

some time when you need a manuscript
of a spec ific length, such as for a school
project, a classified advertisement, etc.
It will keep track of how many words
you've typed , and display the total. The
circuit uses Hall-effect switches (Sprague
UGN-3020T, or equiva lent) to detect
key stroke s and spaces .

The Hall-effect switches are sensitive
to the pre sence of a magnetic field. In
this project . permanent magnets are
used to turn the switches on and off.
When the magnet is near the switch.
the output from the switch is logic 0:
when the magnet moves away. the
switch opens and. because of the
IO.OOO-ohm pull-up resistor . the output
goe s to logic I.

The switches are conn ected to 14 of
a 4043 RS flip-flop . Afte r the circuit has
been reset . the output from that flip­
flop is at logic I . At the first keystroke.
the output from the Hall-effect switch
goes to logic 0. pulling the flip-flop 's
output to logic 0. The output from the
flip-flop drives the MCI 4553 three­
decade counter. That counter is nega­
tive-edge triggered . so the transition of
the flip-flop 's output from logic 1 to
logic 0 increments the counter. The
counter' s BCD output is then fed to the
4511. a BCD-to-7-segment display de­
coder/driver . which in turn cont rols the
3Yz-digit LED display.

Each subsequent key stroke is ignored
until the space bar is hit. Hitting the
space bar opens the space-bar Hall-

effec t switch, which in turn resets the
RS flip-flop . Subsequent spaces are
ignored until the next keystro ke is
entered, and the entire cycle is repeated.
If the space bar and a key are struck at
the same time, the 'flip-flop 's output is
logic I , and the next keystro ke incre­
ment s the counter.

When the count reaches 999. the next
negative transi tion will clear the counter
but set its overflow high. That overflow
output is latche d by a second flip-flop,
14 of the 4043, driving the display's
most significant digit (the 1 on the dis­
play) on . The procedure then repeats.
for a maximum count of 1999 words.

For this circuit to work. the Hall­
effect switches and the magnets must
be mounted ins ide the typewriter itself.
One switch and magnet should be
mounted so that they are close together
normally. but move apart when any key
is struck. The second switch and mag­
net should be mount ed so that they
move apart when the space bar is hit.
The switches and magnets are mounted
using epoxy glue . Both sets of switches
and magnet s should be positioned so
that the thick side of the switch (the
side opposi te the dot) is normally near
the magnet' s sou th pole.

You ca n power the circuit any way
you wish . One good way would be to
use a wall-plug transformer with a 9­
volt output. You could also use a 9-volt
battery. If you do that . you may want
to devise a display blanking circuit to
ex tend battery life .- Larry Dighera

NEW IDEAS

This co lum n is devoted to new ideas,
circuits, device applications, const ruc­
tion techniques, helpful hints , etc.

All publ ished entr ies, upon publica­
tio n, w ill earn $25. In addition , Panavise
w ill donate the ir model 333-The Rapid
Assemb ly Ci rcuit Boa rd Holder, having a
retail price of $39.95. It features an eight ­
pos ition rotating adjustment, indexing at
45-degree inc rements, and six positive
loc k pos it ions in the vertical plane, givi ng
you a fu ll ten-i nch height adjustme nt for
comfortable working . (See photo below.)

I ag ree to the above terms , and grant
Radio-Electronics Magazine the right
to pub lish my idea and to subsequently I

repub lish my idea in co llections or com­
pi lations of repr ints of sim ilar art ic les. I
declare that the attac hed idea is my
own or ig inal mate rial and that its publi­
cation does not violate any other copy­
right. I also dec lare that this material
had not been prev iously published.

ALL I k.

Title of Idea

~
»
-<....
CD
CD
I\)

Zip

Date

StateCity

Street

Print Name

Signature

Mail you r idea along with this coupon
to : New Ideas Radio-Electronics ,

200 Park Ave . South,
New York, NY 10003

MSD
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II IZ

FIG. 1
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HP-11C NEW call us
HP-12C NEW call us
HP-41C Mem Module . .26.00
HP-41CV 243.00
HP-67 . . 29500
HP-97 570.00
Ouad Ram call us
Application Pee ....•.call us
HP/83 1670.00

INTREPID $274.00
CLASSIC 12 164.00

HP/125 Compuler cal l us
HP/37E 72.00
HP-33C 8500
HP-34C . . 115.00
HP-38C 114.99
HP-41C Prog 188.00
HP-41C Printer. . . .285.00
HP-41C CRD RDR .. .169.00
HP/85 .. . . • .. . . .1995.00

SCM 2200 $284.00
SCM 2500 294.00

CompleteMicroprocessors line, peripherals &Terminals.
Green 12' Monilor . .$129.00 SORCC 10 135 .795.00
B/W 12' Monitor 10900. T1-99/4 379.00
vlsicalc 200.00 Epson MX-8O call us
Microsoft ll80 320.00 ColorMonitor . .call us
IDS PRISM 80 call us TI-B10 1395.00
TI-745 1440.00 80Column Board 299.00

Texas Instruments

SCM TYPEWRITER SPECIALS

COMPUTERS

(i""")QuiErROLE
• • COMPANY

. •••• ." 455 M o nt g o m er y Buucn n q

Sparta nburg SC 29301
803-582 -4837

All units shipped in o, iginal cartons with sccessories
acco,ding to menutecturer's specifi cation. Send
money ord ers. perso nal check 2 weeks to clear. In
Illinois add 6% sales tax. Add $6.95 minimum ship­
ping & handling charg es per unit. We ship UPS.
Subject to availability. Written warranty for specific
products can be obt ained free upon request. Above
pri ces are for mail order and prepaid only. Prices and
spec if icat ions subject to change without not ice. Send
mail orders..

?tal/It 'd,9"c.
519 DAVIS EVANSTON, ILL. 60201 TEL 312-869-6144
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Invest. Anal $ 42.00 ,TI-59 . .$175.00
Accessories Call us TI-55 II . .. 39.95
T1-58C . . 80.00 Speak & Spell .. , . . .49.95
PC100C . . . . . .155.00 TI Programmer LCD .. .54.95
TI BAli . . 39.00 MBA . . .49.95

HEWLETT-PACKARD

~\etfO,e
The Original•••

A First in the industry, with
over thirty years' of use by
satisfied customers.

Spray Pack Mark II
gets into places of

iiiiiiiiiii i close tolerance and
washes out the dirt ,
leaving a thin film of
lubricant which lasts
indefinitely, with zero
effect upon current
capacity and
resistance .
Spray Pack Mark II
has been tested and
proven in the Space
Age and is still the
finest lubri-cleaner
available. It is quick,
safe, effective - a
MUST for every tool
caddy.
Spray Pack Mark II
is the best-priced
lubri-cleaner.

Available at Leading Distributors

AFC
The AFC (Automatic Frequenc y

Contro l) stage performs the import ant
function of keeping the 4-GHz signal
ce ntered in the 25-MHz wide 70-MHz
IF . Although that task sounds compli­
cated , the AFC circuit is really quite

continued f rom page 53

(At the uplink transmitter. the video is
pre-emp hasized to reduce degradation
in qua lity during tran smission and is
dithered-or dispersed-at a 30-Hz rate
to prevent interference to ground-base d
micro wave links. The two processes
must be " undone" to recover the
original video informat ion.)

A de-emphasis network after Q4
made up of R22. R23 and C45 removes
the pre-emphasis that was added at the
uplink source. Transistor Q7 isolate s
the de-emphasis network from the
video low-pass filter formed by C46­
C48 and L8. That filter is needed to re­
move the audio-subca rrier components
from the video; sometimes they can
wreak havoc with devices like external
RF-modulators. It should be noted that
all stages so far have been direct ­
coupled to allow frequency 'response
down to DC-an important factor for
good video . Transistors Q8 and Q9
form a x 2-gain amplifier/buffer stage
that drives C49 and 05. asimple clamp­
stage that removes the 30-Hz dither
that would otherwise cause the picture
to flicker. Following the clamp stage.
emitter-followers QIO and Ql1 provide
enough gain to produce a one-volt
peak-to-peak video signal into a 75-ohm
load .

Audio demodulator
FM audio from the satellites is trans­

mitted on subcarriers in the 5.5-7.5­
MHz range (with 6.8 MHz being typi­
cal). making a tunable audio-demodula­
to r a must . A high-pas s filter consisting
of C54. C55. and L9 couples the audio
subcarrier to a second PLL stage. IC7.
similar to that used in the video section
with the exception that it operate s only
over a 5-8 -MHz range . Its center fre­
quency is determined by the capacitance
across pins 12 and 13. That capacit ance
is fo rmed by a varactor diode (0 6) and
C67. The bias on the varactor is ad­
ju sted by the front-panel AU DIO potenti­
ometer; increasing the voltage increases
the frequ enc y of the PLL. The PLL fol­
lows the FM subcarrie r and outputs de­
modul ated audio at pin 14. That audio
is low-pass filtered by R43 and C64.
and applied to a x 20 gain stage made up
of half of IC6, a dual op-arnp. The out­
put of IC6 is I-volt peak-to-peak and is
capable of driving a 600-ohm load.

SATEWTE TV RECBVER

15MHz, Dual Trace,
1mVI Div to 2VI Div,

11 Ranges, Auto Fix Triggering

20M Hz, Dual Trace,
1mVI Div to 2V/ Div,

11 Ranges, Auto Fix Triggering

30M Hz, Dual Trace,
1mV/Div to 2V/ Div,

11 Ranges, Auto Fix Triggering

. . . in stock now at your local
SOLTEC @DISTR IBUTOR

SOLTEC@
CORPORATION

11684 Pendleton51.. Sun Valley, CA 91352
Toll Free: 1-800-423-2344

or, in Calif. 1-21 3-767-0044

Pana
Scopes
from SOLTEC~

CORPORATION

15MHz, Single Trace ,
1mVI Div to 2VI Div"

11 Ranges, Auto Fix Triggering
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simple. Its heart is the TUN ING potenti­
omete r . R47. and a consta nt-curre nt
source. ICS. That IC provides a current
to the potentiometer. where a voltage
drop takes place. The output of the
constant-curre nt source is modified by
a current mirror formed by D7 (a
2N4123 transistor with its base and col­
lector leads tied togeth er) and Q12. By
varying the current applied to that cur­
rent mirror. we ca n vary the current
through the front-panel tuning potenti­
ometer. and thus the voltage drop
across it.

In effect, we "stea l" some of ICS's
con stant current; that tend s to linearize
the tuning charac teristics of the first
local-o scillator. Integ rated circuit IC6-a
is used to drive the current mirror and
the circuit performs a voltage-to-cur­
rent tr an slation.

The output voltage from the demodu­
lator (ta ken from the emitte r of Q4) is
filtered by R33 and C52 to remove any
trace of video signal. so that all that' s
left is a contro l voltage representing a
frequency. That voltage is applied to
the non-in verting input of IC6-a and
controls the voltage to the current
translat or, ca using an AFC action to
take place. If the signal drifts higher ,
the AFC circuit steals more current

fro m ICS, causing the Voltage drop
across the tuning potenti ometer to de­
crease and pulling the receive r back on
frequency.

Power supply
A simp le full-wave bridge rectifier­

ty pe power supp ly, shown in Fig. S,
provides unregulated IS-volts DC for
the receiver. and ICI I. ICI 2, and ICI 3
provide regulated 15. 12. and 5-volts.
respectively. The IS-volt. l-amp ,
power tran sformer is housed in a
separate enclos ure to reduce heat drift
in the receiver.

In the next part of this article we' ll
pre sent foil patt ern s and part s-place­
ment diagrams for the receiver . along
with asse mbly instruc tions. R·E

Support the

March of Dimes
_BIRTH DEFECTS FOUNDAJION_

~
THI S SPACE CONT RIBUTED BY THE PUBLISHER

IC
RECIPES
Author Don Lancaster takes a
unique and innovative approach
to CMOS and TTL with these two
great books from Sams!

In CMOS COOKBOOK, he
outl ines the differences between
CMOS and other MOS designs
and describes CMOS' many
advantages . An actual min i­
catalog lists pinouts and
appl ications for more than
100 different devices.
In TTL COOKBOOK, Don takes
a look at TTL logic circu its and
demonstrates many kinds of
practical applications for this
most inexpensive and most
w idely appl icable fo rm of
electronic logic.
Help satisfy your basic electronics
appeti te with th ese easy-reading ,
infor mation-packed Sams
cookbooks! Order both of them
to day and save over 15%!

SAMS BOOKS
CMOS COOKBOOK.
TTLCOOKBOOK,
Set of bot h books,

Signatu re _

Address' _

City State Zip _ _

Call 800·4 28-36 96 toll- free, or 317-298-5566 for the name s::
of your local Sams Book out let or to order by phone (give l>
SamsOperator the code number in the box below) Olfer -<
good in USA only and expires 8/31/82 . Prices subject to
change without notice. ~

AD167 f\)----------------------------

No. 21398 $12.95
No. 21035 $11.95
No. 21958 $19.95

Amount of Order $__

Add local salestax where applicable S--­
Add Handling Costs $__

Total Amo unt of Order S---
o Check 0 Mo ney Order 0 VISAo MasterCard Interbank No. _
Account No. _
Expiration Date _

Full payment by check, money order, or charge card must
accompany your order.
Name (Print)' _

L..~~_~_~-~.....--.... -~-~_~_~_•.~iii';~
..--"... ~ ---- ..-- -1

TM 1
I
I

Quantity I
I
I
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YOUR
TOOLS FOR
TOMORROW'S
TECHNOLOGY

AVAILABLE AT YOUR DISTRIBUTOR

ATT
ADVANCED'M
TOOL
TECHNOLOGY inc.

18217 PARTHENIA ST. NORTHRIDGE, CA 91325
(213) 993-1202
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NEW BOOKS
For more detai Is use free

information card inside back cover .

INSIDE BASIC GAMES, by Richard Mateosian. Sybex, 2344 Sixt h
Street, Berkeley, CA 94710. 325 pp lncludlnq appendix and in­
dex; 7 x 9 inches; softcover; $13 .95.

Assum ing that the reader has some knowledge of BASIC pro­
grammi ng , th is book teaches him or her how to design er ror­
free interactive BASIC programs, includ ing games and other
" real time" situations. Eight different kinds of computer games
(a total of 14 games) are desc ribed in deta il, then completely
ana lyzed to ill ust rate how the games were designed and de­
veloped in BASIC. All aspects of game-prog ram design, includ­
ing prog ram structuring, cursor posit ioning , rando mizat ion .
and other concepts are discussed. Programs fo r games such as
Hangman, Ten-Key Flicker, and Taxman are coded in Microsoft
BAS IC, and versions are provided for the PET/CBM, APP LE II.
and TRS-BO.
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EXPERIMENTS IN TELECOMMUNICATIONS, by Morris Tisch ler.
Gregg Division, McGraw-Hili Book Company, 1221 Avenue of the
Americas; New York, NY 10020; 186 pp: 8Y2 x 11 inches; soft­
cover; $7.95. EXPERIMENTS IN GENERAL AND BIOMEDICAL
INSTRUMENTATION, by Morris Tischler; same pub lisher and
format; 201 pp ; $8.95.

These two books are part of a ser ies present ing linear IC's in a
var iety of circuit app lications , and are wr itten for use by elec­
tron ics tec hn ic ians who have a basic knowledge of transistors
and test inst ruments. Each vo lume covers theory and app lica­
ti on through laboratory experiments and tracks with standard
electronics-co urse coverage. Step-by-step lab procedures re­
inforce learni ng with hands-on activities using common lab
eq uipment and devices presently used in indus try .
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HANDBOOK OF OSCILLOSCOPES: Theory and App lication, by
John D. Lenk. Prentice-Hall, Inc., Englewood Cliffs, NJ 07632.
340 pp inc ludi ng index; 6% x 9% inches; cloth; $19.95.

This new and revised edit ion carr ies through all the features of
t he f irst edi tion . bridging the gap between osci lloscope theory
and practical app lications. It is designed as a basic textbook for
student tec hnicians, hobbyists, and experimenters, and as a
gu idebook for experienced wo rk ing technic ians and eng ineers.
Each chapter has been expanded to include new mater ial, and
exist ing infor mat ion has been updated to ref lect present-day
t rends, espec ial ly in the exte nsive use of curve tracers. The re­
vision also simp lif ies much of the material in the f irst edit ion.

Assuming that readers are not fam il iar with the operating
principles of osc illoscopes, the opening chapters present sim­
p lified deta ils . Chapter one through four cover osc illoscope
basics-typ ical operating controls and characteristics, specif ica­
t io ns and performance-as well as a brief description of osc il­
loscope accessories. Throughout, the descriptions are kept to
the block-d iagram or simp lified level; unnecessary and elaborate
circuit descriptions are avoided.
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HANDBOOK OF MICROPROCESSOR APPLICATIONS, by John
A. Kuecken. TAB Books, Inc ., Blue Ridge Summ it, PA 17214.
308 pp including index; 5Ya x 8Ye inches; softcover; $8.95.

" What can a microprocessor not be used for ? It will not mend a
broken heart. It w ill not ensure justi ce among all men. It w ill not
br ing happiness to the lonely. It will not perform its fun ct ions
instantaneously. Outside of those constraints, the re is very litt le
that it cannot do or assist in doing .".;

So starts th is book, whose object is to show the pr incip les of
microcomputers and to demonstrate some of the nearly infin ite
numbers of ways in wh ich the microcompressor can be applied
to measu rement, process sequencing , " smart" instruments, and
some of the more traditional computer app lications.



The book is w ritte n with the assumption that the reader has no
fam ili arity w ith binary arithm et ic , BCD, hexadec imal or octa l
notation: because of that. those subje cts are all treated early in
the discussion .

Emphasis is placed upon the use of the microp rocesso r in the
co ntrol , sequenci ng , and measurement funct ions and the mani­
pu lations of bits and bytes at the mac hine or assembly-language
level in w hic h most of the simple evaluat ion ki ts operate. It is not
assumed that any of the extensive " development systems " are
available to th e reade r.

The basic aim of the text is to rende r the use of microproc es­
sors are simple as possib le in the widest span of applicatio ns. The
same su bjec ts have been treated in different locati ons in the text
from different viewpo ints , so that a second and perhaps third
encount er with the same to pic wi ll generate greate r fam iliarity
and understan d ing of the less-familiar conce pts.
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HANDBOOK OF SIMPLIFIED RADIO, PHONO, AND TAPE RE­
CORDER REPAIRS, An Illustrated Troubleshooting Guide, by
James Edwa rd Keogh and Ben Suntag. Parker Publishing Com ­
pany, Inc., West Nyack, New York 10994. 236 pp including
appendices and index; 6 x 9 inches; softcover, sp ira l binding;
$16.95.

The car rad io keeps fadi ng in and ou t...the tape -recorder play­
back is on the bli nk...the pickup arm on the stereo refuses to lif t.
For most people, repairs on th ree ite ms like those wo uld come
to co nsider able expense at a repair sho p.

Th is book is a simp lif ied, time-saving gu ide that shows you
how to troubleshoot radios, phonographs, and tape recorders
qu ic kly . Throug h step-by-step t ro ubleshooting chart s, you wi ll
fi nd the source of the problem. Loca te the symptom in the
appropriate chapter and simp ly fo llow the t roub leshoot ing
chart. The malfu ncti on s are listed accord ing to the most likely
occurrences. Not on ly are you to ld what component to check,
but also how to make th e necessary tests so that you can narrow
the problem down to its prima ry cause. Succeed ing steps are
then o utli ned.

Once you know what the t roub le is, it's a matter either of re­
pa iring or rep lac ing the component. This book shows you how
to make simp le repa irs, whe n that is possible, as we ll as indicat­
ing at wh at point a replacement is the only solution to the prob­
lem .
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TELECOMMUNICATION TRANSMISSION HANDBOOK, 2nd Edi­
t ion, by Roger L. Freeman. John Wiley & Sons, Inc ., One Wiley
Drive, Somerset, NJ 08873. 707 pp including appendices and
index; 6Y2 x 9Y2 inches; hardcover; $49.50.

For pract ic ing telecommunications engi neers and advanced
students, this standa rd handbook- now fully revised and up­
dated- provides the pra cti cal and real-wo rld info rmation needed
fo r telec ommunicat io n des ign fo r single links or fo r com plete
networks. It t reats the techn ical expert ise of 14 tra nsmission
disciplines w ith a un if ied te lecommun icat ion s-system approach.

Because many eng ineers are unfamiliar with some aspects of
tra nsm iss ion technology, eac h chapter begins with an exami na­
tion of key co ncepts, wh ich are then app lied to th e spec if ic en­
g inee ring situati ons. Th at integrati ve approach mak es available
a wea lth of on-t he-jo b techn iques that can be used in any area of
tra nsm ission-problem solving , whatever the eng ineer's spec ialty.
Many tab les, nomograms, and curves i llustr ate basic pr inc iples
and suggest addi t ion al applicat ions.
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INTERFERENCE HANDBOOK, by William R. Nelson, WA6FQG.
Rad io Publications, Inc ., Box 149, Wilton CT 06897. 247 pp in­
cluding index and data on other recommended handbooks; 5Y2
x 8Ye inches; so ftcover; $8.95 plus $1.00 for postage and handling.

Thi s book te lls how to locate and cure RFI (Rad io Frequ ency
Interfe rence ) rel at ing to TV, stereo, radio , power lines, and tele ­
phones. Prob lems in all o f those areas are analyzed and solved.
There are many photos, diag rams, and charts. Suppression c ir­
cui ts fo r interfering devices are discussed in detail . as we ll as
prote ct ion techniques fo r ho me-entertai nme nt equipment.

Inte rfe rence is a fast-growing prob lem , and there will be mo re
to morrow than there is today: Thi s handbook is designed to be
of service to those confronti ng that world-wi de obstacl e to clear,
reliab le elect ro nic co mmunicat ion. R-E
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ANNOUNCING TWO
NEW TERMINALS

Smart. Fast • Graphics. Matching Modem and $295 Printer
Netrorucs announces a state of the art

breakth rough in term inals, now at pric es you
can afford, you can go on-lin e wi th data-bank
and computer phone -li ne service s. It' s all
yours: "e lectron ic newspape rs," educ ancna l
service s. Dow-Jones stock repo rts , games ,
rec ipes. personal computi ng wit h any level
lang uage. progra m excha ng es, electro nic bul ­
letin boards . . . and more every day! ! !

Ne troni cs et ters tw o new terminals. bo th
feat ure a ful l 56 key/126 cha racter type writer­
sty le keyboard, baud rates to 19.2 kil obaud, a
rugged steel cabi net and power supply. The ....- ._ ­
stmpleat one, FASTERM -64, is a 16 li ne .by &4 or 32 ch aracter per line unit. w ith a seria l
printer por t for makin g hard copy o f all Incoming data , and option al provisions for block and
special character graphics . The " smart " version. SMAAT EAM-60, feat ures either 24 li ne by 60
charact ers per lin e or 16 by 40 characters per line, it o ff ers en-screen edi t ing with paQe·at·a­
ttme po ntln g, 12,000 pixel graph ics. line graphics . absol ute curso r addre ssin g, underlini ng,

~~vre~~~~~d~Odo:~-~~~ ~~~n;:~~earnds~~il~ . U~~eyo~ rS+~P~~t ~W~ :::~~ Ii~ttgr ~~~~i~~:;)~~t~~~r
detux green·pho sph or mon itor pic tured above . For hard copy just add our match ed printer.

Pr ice breakthrough !!! Own the FASTEAM·64. a complete term in al kit, ready to plug in for
just $199.95 or order the SMARTERM·80 kit fo r just $299.95, (both available wired and tested.)
Be on-li ne wi th the mltno n-dclt ar co mpute rs and da ta servic es toda y . . . we even supply t he
necessary subscri ptio n form s.

More goOd new s: A ll the co mponent s in our term ina ls are availab le separately (see
co upon), so you buy only what you need !! !

FASTERM-64 ... DISPLAY FORMAT: &4 or 32 cha racte rartlne by 16 lines . .. 96 displayable

~:~~~:~~~~r~~tf~~~ ~~Ot~L¥~1e·k RS~3~~cdo~aJgs~~sgu~'t ~'p1.~v~b~b~p~'v
PIP (EIA RS·170) . .. CURSOR MODES: home & clea r screen, erase to end of li ne, erase cu rsor

~~tii~~~0~r8E~~~~BLf~k~~Gr~t~sr~W~~/~i~:~1~~:~f~n~v~~ ~~~:d~~t~SSTcO~I~I~S:'l , 1.5,
2 . . . DATA BITS PER CHARA CTER: 5. 6, 7 or 6 ... CHARACTER OUTPUT: 5 by 7 dot matri x

k~adNb~ci~~~IIA6:.~I~J~~s~~LP~J~~~?j~~~lri~~~~~a~~~~E·W1~HO~~EARR~U~~~y' ..: .
OPTIONAL GRAPHICS MODE: includes 34 Greek & math characters plus 30 spec ial graphics
characters . .. ASCII ENCODED KEYBOA RD: 56 key/126 characters.
SMARTERM·80 . . . DISPLAY FORMAT: 80 cha racte rs by 24 lines or 40 characters by 16 l ines

~~i=~~~~e2~~.I I. i.?~~~~~p~ff~s~3~Ce~rc;~~: ~~r~~nrt:~~~1.~~'~Egc1iuV~T~~~'
pp (EIA RS·170) EDITING FEATURES: in sert/de lete line . Insert/de lete character, for-
ward /back tab LINE OR PAGE TRANSMI T .. . PAGE PRINT FUNCTION . .. CURSOR POSI·
TIONING : up, down . right. left, plu s abs olute cur sor pOSIti on in g with read back . • . VISUAL
AITRIB:UTES: underli ne, blink, reverse video , ha lf intensity. & blan k . .. GRAPH ICS: 12.000

~~~~ ~~S~~~t.i~~ ~+~ct 8:¥~:1~~~ ~raa~J~sa'lI' o~~;~~~~~~:t~.'~Jf~Jrl~~ ,.;~~:r~~~~ f~f,

~Cd'6~ ~3~~~R : ~~~~~fA~UZ6~iROi.~gR. 502~'o~E:6Ift6 ~~~R.ES~Si:'IIBf~~~~~D
KEYBOA RD: 56 key/t26 char acter . . . 4K ON BOARD ROM . . . COMPLETE WITH POWER
SUPPLY.
TELEPHONE MODEM 103 O/A . .. FULL DUPLEX. FCC APPROV ED . . . DATA RATE: 300 baud
... INTERFACE: RS2321C and ITV .. . CONTRO LS: tal k/da ta switch (no need to connect and
di sconne c t phone). origi nate/answer SWitch on rear pane l . .. NO POWER SUPPLY RE­
QUIRED.
ASCII KEYBOARD ASCII·3 . . . 56 KEY" 26 CHARACTER ASCII . - - -
ENCO DED . . . UPPER &. LOWER CAS E . .. FULLY DEBOUNCED . . /F' .q-
~EKJJi~~~L+O~~Rliv ~~~S~~~~~DL~~b~~1161b~~~~~~~E . - - :.-

~~lf~f~T~~~'1JLLMN~~~Ad'6~p~~:~,BAU ~0; ; T~~CTOR FEED" -. ·wiJI
4 ·C~~~~~}~:~~E~A.SE 9 ·B~N7D~5iR,JA~~~D.ARB~.~II~:g-::5NAL •
PRINTING

Cont inental U.S.A. Credit Card Buyers Outs ide Connect icut

CALL TOLL FREE 800·243·7428
To Order From Connect icut Or For Tech. Ass ist. Call (203) 354·9375

NETRONICS R&D LTD. Dept. RE

333 Litchfield Road , New Mlliord, CT 06776
Please send the items checked below:

o COMPLETE FASTERM-64 TERMIN AL (includes FASTVID-64 video board
ASCII·3 keyboard, stee l cabinet and power supply) . . . kit $199.95 plus $3 P&I
.. . wired & tested $249.95 plus $3 P&I . . . graphics option: add $19.95 to
each of above
o COMPLETE SMARTERM·80 TERMINAL (inc ludes SMARTVID-80 video
board, ASCII·3 keyboard, stee l cabinet and powe r supp ly) . .. kit $299.95 plus
$3 P&I .. . w ired and tested $369.95 plus $3 P&I
o FASTVID·64 VIDEO BOARD (requi res + 5 & ·12V DC) . . . kit $99.95 plus $3
P&I . . . graphics opt ion add $19.95 ... wired & tested $129.95 plus $3 P&I .. .
graphics opt ion add $19.95
o SMARTVID·80 VIDEO BOARD (requires + 5 & + 1·12V DC) . . . kit $199.95
plus $3 P&I . .. wi red & tested $249.95 plus $3 P&I
o DELUXE STEEL TERMINAL CABI NET .. . $19.95 plus $3 P&I
o ASCII·3 KEYBOARD (requ ires +5 & ·12VDC) . . . ki t $69.95 plus $3 P&I . . .
wired and tested $89.95 plus $3 P&I
o POWER SUPPLY (powers ASCII·3 keyboard & video boards) . . . kit only
$19.95 plus $2 P&I
o ZENITH VIDEO MONITOR (high resol ut ion green phosphor) . . . wired &
tested $149.95 plus $6 P&I
o TELEPHONE MODEM MODEL 103 OIA . . . wired & tested $189.95 plus $3
P&I
o DOT MATRIX PRINTER Com et I . . . w ired & tested $299.95 plus $10 P&I

B~~T~~~~k~T3~D~~~~~·~iNA ~i~~n~R~~·~~~I~M~ I~~L CONNECTOR
CABLE ... $14.95 ea plu s $2 P&I

For Canad ian orders , double the postage . Conn. res. add sales lax.

Total Encl osed $ ,......--_-=--=----,--..--..--:::-:----,:-:-;-,......--_ --=--,-_
o Persona l Check 0 Cashier's ChecklMoney Order
o VISA 0 MasterCard (Bank No. _
Acct. No . Exp . Date _

Signature
Prin t Name _
Address --=- -= _
City State Zip
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MARKET CENTER

ELECTRONIC TOOLS

WANTED

BUSINESS OPPORTUNITIES

RECEIVING tu bes, obso lete types. unused and
bo xed. But . no brokers. VAN DATA SYSTEM
CO., 1-12-8 Kyomachibori . Nishi-ku, Osaka 550.
JAPAN .

SATELLITE TV
FANTASTIC 80IIICHANNELS

~~~o~ ~'" j.'

~~.";,,,
,..... .;. f)

,b-~' New antennaconstrucnon plans plusbig8 x 11

o~ ~:~ ;~~e~ h\~~~~~~m~~I~~~ ~OFa~ I~Sett~~~~a~n~~T~
TV' EnJOY crystalclear reception. Send 59,95 to­
day, Add 52.00 for tst class(air ma,l) or call our
24 hr. COD order line(305)862'5068 Now.

GlObal TVElectronics. P.O. Box 219·F, Ma,t1and, FL 32751

SATELLITE Television: Now buy direct ly from
nat ional manufacturer, complete receiver kit
$595 ,Oo-entire system for under $1,000.00. For­
ward $4,95 for info rmation and satellite study
pac kage to : NATIONAL TELECOMMUNICATION
SYSTEMS CORP., 1048 Mt. Gallant Rd" Rock
Hill , SC 29730 (Visa-Master Charge).

SATELLITE television feed horn (brass), fits
standard CPR229 flange , for parabol ic dish
fld .3-.45, Frequen cy 3.30-4.90GHz. $30,00 Post­
paid USA MasterCard-money order-cashier
check. FRIEDSAM TV HARDWARE, 112 West
Main , Marshallv ille, GA 31057 (912) 967-2828.

SATELLITE, complete programs list ings. 12
monthly issues $65,00, SATELLITE TV GUIDE,
Bo x 53, Ayden, NC 28513

SATELLITE super-mixer; DBM-4150A. Clean up
your TVRO receiver! Near-theoretical perfor­
mance; flat response, DC-1500IF, SMA connec­
tors ; $69.50 - CK/MO/COD. RIGEL SYSTEMS,
2974R Scott Blvd" Santa Clara, CA 95050 (408)
727-4231.

INTERESTED in Home Satellite Television ­
Don't buy anyth ing unti l you 've read the HOME­
SAT HANDBOOK & BUYERS GUIDE. Our book
te lls everyt hing abo ut home satellit e TV and may
save you hundreds, even thousands of dollars in
you r selection and insta llation of a system! $7.50.
H &G HOMESAT SERVICES, Box 422, Seaford ,
NY 11873

CORDLESS TELEPHONES

GEOSTATIONARY satellite TV antenna aiming
angles, Azimuth and elevation (true and mag­
netic) coordinates calculated by digital compu­
ter for your location. 23 satellites. Send name,
address, your location's lat itude and longitUde
(deg. min . sec ,); or distance and direction from
nearby town; or explicit geographical location in
your city; plus $6.50 to: HUTSON INDUSTRIES,
INC., P.O. Box 155, Scooba, MS 39358

SATELLITE TV. Books, parts , low-noise micro­
wave tra nsistors. Specs and cata log $2.00. ELITE
ELECTRONICS, RR1, St. George, Ontario,
Canada NOE1NO

COMPUTERS

SATELLITE TELEVISION

FREE $200 value TVRO P,C. boa rd set, when you
join our deve lopment group . Comp lete systems
as low as $700. Newest low cost designs, anten­
nas. gro up purchasi ng, more. Info $1.00, mem­
bers hip $50.509-534-80886-9 PM PST. COMPU­
TER SATELLITE SERVICES, 1604 N. Smit h st.
Spokane WA 99207

SATELLITE TV antenna, 10 ft. fibe rglass, com­
plete , po lar mount , $1950.00, electron ics at cost
also . TRI-STAR COMMUNICATIONS, Box 843,
Erie , MI48133 (419) 726-1095

LOW prices, all major brands, Inquiries or Visa/
MasterCard orders-(206) 743-3977. TRINETlCS,
Bo x 6005, Lynn wood, WA 98036

SAVE 90%. Build your own computer, CRT, and
int erf aces. Free detai ls. DIGATEK CORPORA­
TION, Suite E, 2723 West But ler Drive, Phoenix,
AZ85021

ONE-MAN
FACTORY

HIGHLY
PROFITABLE

ELECTRONIC

NOW you can bend light to reach areas never
before possible. A new and tot ally unique device .
Send for free info. today. HAND M PRODUCTS,
P.O. Bo x 3483, Quincy, IL 62301

PROJECTION TV ." Make $200,00T per evening
assembling projectors " . Easy " . Results equal to
$2.500 projectors " . Your total cost less than
$15.00. ". Plans, lens, & dealer's information
$14.00. ". Ill ust rated information free. " . MACRO­
COMGIIX , Washington Crossing, PA 18977.
Cred it card ord ers 24 hour. (215) 73\3-2880.

MECHA NICALLY incl ined individuals desiring
ownership of Small Electro nics Manufacturi ng
Bus iness - w itho ut investment. Write: BUSINES­
SES, 92-R, Brighton 11th, Brooklyn, NY 11235

LAWYER Business litigation, patents, appeals.
JEROME FIELD, B 292, Brook lyn 11230. Phone
(212) 434-0781. Eves, 434-1825

Investment unnecessary, knowledge not re­
quired , sales handled by professionals, Ideal
hom e business, Writ e today for fact s'

Postcard will do, Barta-RE-X, Box 248,
Walnut Creek, CA 94597.

PLEASE INCLUDE FOR OUR FILES YOUR PERM ANENT ADDRESS AND PHONE NUMBER.

To run your own cl assified ad, put one word on each of the lines below and send this form along with your check
for $1.65 pe r word (minimum 15 words) to :
Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003

ORDER FORM
PLEASE INDICATE in which category of classified advertising you wish your ad to
appear. For special headings, there is a surcharge of $10.

) Plans/Kits () Business Opportunities () For Sale
) Education/Instruction () Wanted () -=-~~-,---~o----

Special Category: $10

(PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.)

We don't just
sell information!
We Manufacture
Hardware!

From off shore oil rigs,
data lin ks to hotels
and backyard instal­
lat ions. we wrote the
book. Const antly up­
dated , our 94 Pege

techni cal informatio n book and cata log gi ves you all
the fact s. Inexpensive dishes. feeds. te lem­

et ry software . k its and more. Reco m­
mend ed reading by NAS A, Th e Office

of Consumer Affairs and qualit y corn­
pani es like Rockwell/Coll ins . Send
$7.95 tod ay! CAll

rJ j 24-hra, C,O.D. Holllne
. , (305) 339-7600

C SPACECOAST
RESEARCH CO RPORATION

Bo x 442-E, Altamonte Spgs, FL 32701

SATELLITE TV WEEK
The most complete weekly listings. We cove r mo re than

just SATCOM 3. Send 5 1 for ...mple copy.

SatelliteTV!
FOR THE HOME
Sick of Network TV?
O ur recei ver lets you get
over 75 cha nne ls of tate­
vislon directly fro m earth­
orbit in g cable TV satel­
li tes' : HBO , Showt ime, su­
per stations. spo rts and
mo .... ies wo rldwide.

Satellite TV Week
r,o. Box 308, Fortuna, California 9 5540

Calltoll free: (800) 358-9997 • Callfoml.. (707) 72 5-2476

2 3 4 5

-----
7 8 9 10

12 13 14 15

17 18 19 20

22 23 24 25

27 28 29 30

32 33 34 35

16

21

11

31

6

26

(fJ
o
Z
o
cc
t­o
W
...J
W

6
is
<l:
cc

108



TTL 74LS SERIES
74LSOON .21 704lS73N .35 74lS U 7N 1." 74l S221N .11 74lS321N US
704lS01 N .22 704lS74N .35 74l S148N 1.43 74lS240N 1.25 74lS322N 4.05
704lS02N .24 74lS75N .4S 74l S151N .43 74lS20411'l 1.25 74lS323N 4.115
74l S03 N .24 74l S76N .44 74lS153 N .42 74lS242N 1.25 74lS324N 3.25
74l S04 N .25 74l S78N .311 74l S 155N .87 74lS243N 1.25 74lS348N U S
74lS05N .25 74lS83N .ss 74l S156 N .87 704LS2404 N 1.25 74lS352N 1.2.
74l S08N .2574lSMN ... 74lS157N .48 74lS204SN 1.ts 74lS353N 1.'"
74lS09N .25 74lS86N .38 74lS1 58N .48 7.R S247N .14 74lS362N 0.95
74lS10N .24 74l S90N .C2 704lS 160N .79 74lS2.48 N 1.OV 74l S365 N .SO
74LS11N .28 74l S91N ." 74lS1 6 1N .75 7"'l S249 N 1.10 74lS366t-. .5.
7"'l S 12N .25 74lS92N .54 704 l S 162N .14 74lS251N .69 74l S367N .5.
704lS13N .36 74LS93N .54 704lS163N .69 7"'lS25J N .69 74lS368N .5.
7"lS l 04 N .48 74lS~N .52 74lS1 6.fN .58 74lS257N .69 74l S373N 1.115
7" lS2Q N .24 74l S96N .72 74lS165N .19 7" lS258N .19 74l S374N 1.115
74l S21N .27 74l S107N .C2 74lS 166N 1.64 74l S259 N 1.49 74lS375N ...
704l S26N .25 74lS109N .3lI 74lS1 70N 1.59 7" lS260N 1.25 74lS377N 1.25
74lS27N .29 704lS112N .36 7"lS1 73N .72 7" l S266 N .42 704lS378N ...
74l SJO N .24 74lS122N .cs 7"lS174 N .44 7"LS273N 1.19 74l S379 N 1.00
74lS32N .27 74l S123N .ss 74lS 175N .44 7" lS275N 3.39 74l S390N 1.44
74LS37 N .20 74lS125N .C' 7" lS181 N 1.19 74lS279N .44 74lS393N 1.44
74l S38N .20 74lS12'6 N .C. 74lS189N 4.45 74lS280N 1." 7"lS395N 1.1'
74l S42N .44 74lS132N .sa 7"lS190N .15 74lS283N .11 7" lS4"7N ...
74lS47N .72 74lS133N .C. 7" lS191N .15 74lS290N .79 74l S4 00N ,...
74l$48N .7. 74l S 136N .C2 7" lS192N .74 74lS293N .Tt 74l S630N ....
74lS51N .2C 7"'l S l38 N .55 74LS193N .74 74l S296N .It 74lS669N ...
7" lS504N .. C 74lS1 39N .55 7"'LS19" N .74 74lR320N 2.71j 7"'lS670N ,."
74l S55N .24 74lS1 "5N 1.00 74lS197N ...

TTL 7400 SERIES
7400 N .23 7"38N .42 704 100N 1.3. l"'~N 1.25 704'93N .75
740 1N .25 74-40N .25 74,04N ... 7"'~N .sa 7419-4N .75
7402N .24 7""2N .52 ]" 'OIAN .40 7oi157N .sa 74'95N .55
7403N .24 7·....SN .n 704 ,09N .40 7"'59N 1.52 74' 96 N .79
7""N .'" 74M)N .rg 74" ON .52 7.n60N .80 ]" ,9m .70
7W->N .'" 7..047AN .11 74' , 1N .72 74'61AN ... 7" , 98N 1.39
7<{J6N .36 7450 N .25 7.. 116N 1.38 7.4'62N ..• 704 '99N 1.311
740 7N .41 7oi51 N .29 7.. , 2ON 1.38 74'63AN ... 7422 1H ...
7408N .'" 7453N .29 74 , 21N .30 7.n6oiN ... 74246N 1.70
7409N .'" 7454N .29 74,22N ... 74'65N .S. 7"24m 1.SO
1" tON .'" 7"72N .38 7,,'23N ... 74166N .S. 704251'" ...
1. '2N .35 7473N .35 74' 25N ... 74110N 1.75 74259 N ,...
74'3N .42 7474N .35 7J.126AN ... 74'72N U S 1.(273N ,."
74' 4N .44 7475N .47 74,28N ... 74173N .79 74276N t. l '
74 '6N .36 7476H .35 74, 32N .41 74174N .as 74278N 2.38
70417N .36 7483AN .41 74'36N .52 74175N .as 74279N .7.
7.2ON .25 704AN 1." 704 '.,N .15 7"176N .77 74283N 1.10
7422N .45 7485N .55 7.142N 2.15 7..178N 1.17 7.293N .115
7"23N .20 7'86N .35 7.41-.3N 3.44 74 ' 79N 1.35 74296N ...
7.25 N .32 1490AN ,38 7" 1...N 3..... 7. l 00N .75 7.351N 2.20
7. 26N .32 7491AN .50 7041015N .67 74182N .52 74~N .5.
70427N .32 70492AN .42 741017N 1.50 7418-o(N 2.39 74366N .5.
70428N .48 7493AN .31 74148N .89 74185N 2.36 74367AN .58
7043QN .23 7494AN .&5 7041~N 1.25 74100N .75 74368AN .SO
7U2N .38 70495A,N .54 704 151N .54 74191N .75 14390N .M
7433N .42 7496N .SO 7041 53N .41 74192N .75 14393N 1.41
7437N .311 7497N ''''

,........................
.11
.11
.13

$239.00
$259.00

Complete documentation
supplied - write or call

for a free brochure

• Deluxe 3500 Page z-vo iume se t
• 55,000 I.C. Devices
• 150 Manu fact urers
• 2400 Com plete Data Sheets

from 62 Manufa cture rs
• Quarterly I.C. Updates

Incl uded in Price
Regularly $82.50

ACTIVE'S PRICE $69.95

DUAL·IN·LlNE~
LOW PROFILE
I.C. SOCKETS
CONTACTS PRICE CONTACTS PRICE
8 PIN .13 22 PIN .35

14 PIN .22 24 PIN 4P.38
16 PIN .25 28 PIN .44
18 PIN .28 40 PIN .63
20 PIN .31

CERAMIC CAPACITORS
100 ANO 500 VOLT. MIN 10 PlECE PER VALUE.
1·11 11X1 + VALUE 1·" HllI + vALUE r-s
on .065 330PF .on D65 0033l,!F on
.m .065 470PF .an .065 l))47MF .on
.m .065 560Pf .on .065 OOSOI.lF .on
.on .1115 0010f1f .on .1li55 0068MF .on
.an .055 OO12PF .071 055 01()O~F .10
.on .1115 QO tSPF .077 .065 Ql!lOMF .11
.on .015 0220PF .on D65 0200MF .13
.on .1115 0027Pf .077 .065 OJJOMF .lot
.on on lCOOl,4F .15

THE SIMPLE SOLUTION
TO I.C. SELECTION

1982 IC MASTER

ALUMINUM ELECTROLYrlCS
AXIAL

RESISTORS
1/4 A ND 1/2 WATT RESISTORS - 5 %

AVAI LA BLE VA LUES FROM 1 OHM TO 9.1 MEG
1/4 WA TT 100 PIECES OF ANY VA LUE ON LY 4.59
112WATT 100 PIECES OF ANY VALUE ONLY 4.99

CALL US FOR BUL K QUANTITY DISCOUNTS

TRANSISTOR
SPEC IALS

2N404A 1.48
2N2222A .24
2N2907A .23
2N3055 .85
2N3904 .15
2N3906 .15

63/ .04 7 .13 7003 .37 35I33J .3lI
1(XlrK),"7 .15 100'33 ... 50030 .43
16OKl.47 .25 161"7 sa 631330 .SO
100"1 .21 63/47 .3D 6/C70 .1.
6312.2 .21 25/47 .31 1()"470 .25
10012.2 ... 70147 .3D 161.470 .47
3513.3 .15 1004 7 .3D 100' 470 1.45
5013.3 .15 25100 .2C 6/1000 .25
04.7 .21 400175 1.45 16/1(0) 1.3.
6314.7 .21 lOf100 .1. 4011000 2.802516 . .11 25/100 .21 612200 .3lI
25/10 .21 631100 .C. 1<>2200 .53
63/10 .3D 100100 .as 1612200 1.11
l 00f10 .21 161220 .33 2512200 1.115
1()"15 .11 401220 .47 4Oi22OO 1.45
25122 :n 631220 .115 5CV22OO 2.115100122 .23 1601220 1.20 11)''''700 U2
6133 .15 2001220 2.25 16/"100 1."35133 .25 61330 .1. 25/'700 2....
S3I33 .35 251330 .35

ACTIVE ELECTRONICS IS A DIVISION OF FUTURE
ELECTRONICS, ONE OF THE WORLD'S LARGEST
FRANCHISED DISTRIBUTORS. WE ARE THE
SOURCE, THE UNIQUE SUPPLIER OF FACTORY
FRESH , TOP QUALITY CURRENT PRODUCTION
MATERIAL. OVER $40 MI LLION IN STOCK.

VALUE

"""33Pf
UPf
S8PF,­
'2OPf,­
' 80Pf
110Pf

m~CAO COmpUTEAS
.. ROCKWELL Ii S YNERTE K SYM·1
~ AIM 65 ' Microcomputer Devetopment
" The Protessicnat Computer" Board

~u':;ION 5489.99 ~ ~ ~:~~ :~~
apec/al

,I{ TE XAS
INSTRUMENTS
TM99D/U89

University MOdule
" Complete Microcomputer
Learning Ald... $299.00

KEYBOARD SPECIAL
BRANDNEWI

• Pnme industrial Quality lull 83 key
keyboard with nurnenc keypad.

C
A..1,,\" • latest ferritecore swrtcnes for superb
r- d reliability and long lite..,c. fOP..:: • Senal output IS 10 epsunc format.

U-::::r .~lt\~ EaSily changeable to ASCII outpu!..to'"'''''' 4C... Ideal lor rmcro-cornputers. termmal,. ...f,.'::7 protects and word processors.

a\}O ~ New Pnce Over $150.00 NOW ONLY 69.95
Modification KltlSp ecs and Parts
to convert to ASCII) 9.95

4.50

29.95

12.95

13.95

13.95

2.95
1.75
2.65
3.25

29.95
15.95
13.95
36.95

2.65
2.65

19.95
17.95

BI-PROMS

EPROM'S
8K (1K x 8) 450NS 24 PIN
16K (2K x 8) 450N S 24 PIN
Si ngle 5 Volt Supply, Intel Pin Ou t 4.95
16K (2K x 8) 450NS 24 PIN
3 Power Su ppl y, T I Pin Out
32K (2K x 8) 450N S 24 PIN
T I Pin Out
32K (4K x 8) 450NS 24 PIN
Int e l Pin Out
64K (8K x 8) 450NS 24 PIN
T I Pin Out VERY SPECIAL 29.95
64K (8K x 8) 300NS 28 PIN
Intel Pin Ou t

4K (4K x 1) 300NS 22 PIN
16K (16K x 1) 200NS 16 PIN
64K (64K x 1) 250NS 16 PIN
64K (64K x 1) 200NS 16 PIN

DYNAMIC RAM'S

WITH SHUNTS ANO INSTRUCTION FOR TRS 80 UPGRAOE.

STATIC RAM'S
1K (256 x 4) 350NS 22 PIN
l K (1K x l) 250NS 16 PIN
1K (256 )( 4) 450NS 18 PIN
1K (256 x 4) 350NS 16 PIN
16K (2K x 8) l OONS24 PIN
16K (2K x 8) 150NS 24 PIN
16K (2K x 8) 200NS 24 PIN
32K (4K x 8) 450NS 28 PIN

C276 4 A

C2564

C27 32

C2532

74S168N 32 x 8 16 PIN 1.98
74S288N 32 x 8 16 PIN 1.98
93417/82S1 26 256 x 4 16 PIN 2.45
93427/82S129 256 x 4 16 PIN 2.45
93436/7620 512 x 4 16 PIN 4.95
9344617621 512 x 4 16 PIN 4.60
934481764 1 512 x 8 24 PIN 7.95
934 5317643 1024 x 4 18 PIN 6.95
93451182S181 1024 x 8 24 PIN 17.95
82S185/7128 2048 x 4 18 PIN 14.95
82S19117138 2048 x 8 24 PIN 78.00

EPROM , PROM . nd PAL PrDgllmming S.,.,ic• • Anilabl • .
Guar.nt •• d 24 Hour Turnaround Tim• . Plu sa Includ. Truth
Table DrMast.r PRO M wnh your Drd.r.

Microprocessor
Chip Sets

6800 6500 8080
FAMILY FAMILY FAMILY

495 6502 CPU 7.45 8035 CPU 5.45
7:95 6504 CPU 7 65 8039 CPU 7.95
8,45 • 8080A CPU 4.95

19,95 6505 CPU 7.65 8085 CPU 7.95
2.656520 5.95 8155 9,00~;';;;'__";';';'-';;;;;;__"";;;;"' --1
2.65 6522 7 95 8748 27 .95
7.95 • 8755 32.00

16.50 6532 10.85 8212 2.25
2.95 6 55 1 1110821 4 4.25
3.45 • 821 6 1.98

8224 3.44
8226 2.34 .... ..... -4
8228 4.95

19.95 8251 6 .95
19.95 8253 9.95
22.95 8255 5.05
22.95 8257 9 .95
22.95 8259 9 .95

1 ~ :~~ 8279 10.95

10.20
11.20

C2708·45
C27161
TMS2516
TMS2716

P4060·30
P4116·20
P4164·25
P4164 ·20

2101·35
2102·25
P2111·45
P2112·35
P2016-10
P2016-15
P2016-20
Z6132.{;PS

6800CPU
6802 CPU
6808 CPU
6809 CPU
6810
6821
6840
6845
6850
6852

Z80 FAMILY
NEW LOW PRICES

180·S1010
6.50 IBO·SIO / I
7.15 IBOA·SI0/ 1
5.25 IBO·SIO/2
6.25 IBOA·SI0/ 2
5.25 I BO·SIO /9
6.25 IBOA·SI0/9

13.50 IBD·OART
16.50 IBOA·OART

IBO·CPU
IBOA·CPU
IBO·PIO
I BOA·PIO
I BO·CTC
IB DA·CTC
180·0MA
I BOA·OMA

MICRO COMPUTER
SUPPORT CENTRE
UNBEATABLE!

MEMORY RAM SPECIALS - '';'-~

2114-304KSTATIC 8/17.95 r5 f.~'
4116-30 16K DYNAMIC 8/14.95 ;~ .

.75

.75

.56
1.25
2.304
.83
.97
.304
.65
.304
.41
.79
.53
.99
.99

1.15
.75

1.03
.99

400VTO·202 .39
200V TO·220 1.06
400V TO-220 1.19
200V TO·220 1.IB
400VTO·220 1.48
200V TO·220 1.12
400VTO·220 .94
400VTO·220 1.10
400V TO·220 1.30
400VTO-220 1.60
50V TO·220 .65

200V TO·127 1.29

.85 CD4520 BE .70 CD4085 BE

.75 CDC522BE .99 CD4086 BE

.99 CD4526 BE .99 CD4093B E

.49 CD452 7BE 1.47 CD4099 BE

.35 CD452BBE .• 5 CD4104 BE

.25 C04531 BE .99 40097PC

.35 CD4532BE .99 40098PC

.25 CD4539BE .99 74Coo N

.25 C0 4543BE 1.21 74C14N

.35 CD4553 BE 3.19 74C20N

.28 CDc555BE .75 74C76N

.59 CDC556BE .75 7cCB5N

.28 CDC581BE 1.89 74Cl07N

.6<4 CD45e2 BE .89 74C161N

.99 CD4584 BE .C2 74C l63N

.99 CD4585 BE .79 74C17 3N
1.SO CD4702 BE 15.• 5 74C175 N
1.68 C04OB1BE .25 74C192N

.75 CD4082 BE .25 74C193 N

.C5

TIC1060 SCR 5 amp
TlCl16B SCR 8 amp
TIC1160 SCR 8 amp
TlC126B SCR 12 amp
TIC1 260 SCR 12 amp
TIC216B tnac 6 amp
TlC2160 Triac 6 amp
TIC2260 Tnac 8 amp
TIC2360 tnac 12 amp
TIC2460 Tnac 16 amp
2N1595 SCR 1 amp
2N4442 SCR 8 amp

SC R'S and TRIAC'S

1 AMP VOLTA GE
REGULATORS

78XXUC POSITIVE .69
79XXUC NEGATIVE .79
VOLT AGES 5, 6, 8,12, 15, 18, 24.

78XXKC POSITIVE 1.57
79XXKC NEGAT IVE 1.79
VOLTAG ES 5. 8, 12, 15, 18,24.

O PTOELECTRONICS

L.E.D. ~LED 209T·1 3mm Red .10
LED 211 T·l 3mm Green .19
LED 212T·1 3mm Yellow .14
LED220 T·1 3145mmRed .11
LED 222 T·1 3145mm Green .24
LED 224 T· l 3/4 5mm Yellow .16

7 S EGMENT DISPLAYS

FND 500 1TIL 322 , - - .99
FND 507 / TIL 321A .99
MAN 71A 1DL707R 1.25
MAN 72A 1DL 707 ... 1.25

LM741CH .59
LM741CN .29
LM747CN .50
LM1488CN .64
LM1489CN .64
LM2240CN 1.80
LM3403CN 1.19
LM4136CN .68
LM4558CN .44
ULN2003AN .79

PLASTIC PO WER
TRANSISTORS

TlP298 .48 TIP41C .69 TlP1 25 .74
TlP29C .50 TlP428 .69 TlP126 .82
TlP308 .48 TIP42C .74 TIP1 27 .89
TlP30C .48 TIPll0 .58 TIP140 1.54
TIP31A .49 TIP111 .64 TIP1 41 1.84
TlP318 .49 TlP112 .72 TlP142 2.05
TlP31C .52 TlP115 .56 TlP145 1.99
TlP32A .48 TlP116 .64 TIP146 1.99
TlP328 .50 TlPl 17 .75 TlP14r 2.45
TlP32C .56 TlP120 .74 TlP2955 .93
TlP41A .65 TlP1 21 .64 TIP3055 .75
TIP4 18 .65 TIP1 22 .74

* 1< 1< BONUS * * *
Any o rd er re ce ive d o ver
$100 - we will sen d you
at no extra cha rg e
Zilog Sohwa re Ma nual
Un ltrode Da ta book
Low Pow e r Schottky
Data book
MOS Memory Da t a boo k
TOTAL VALUE O VER $30

LINEAR IC'S

CD4oo1 BE .25 CDC024BE .53 CDC052BE
CD4oo 2 BE .25 CD4025 BE .25 CD4053 BE
CD4006 BE .79 CD4026 BE 1.95 CD4060 BE
CD4oo 7BE .24 CD4027 BE .45 CD4066 BE
CD4008 BE .75 CD402BBE .54 CD4D68BE
CD4D09BE .39 CD4029 B,- .75 CD4069BE
CD40 10 BE .39 CD40JOBE .38 CD4070 BE
CD4011 BE .25 CD4033BE 1.67 CD4071 BE
CD401 2BE .25 CD403<lBE 1." CD4072BE
CD4013 BE .39 CD4035BE .75 CD4073 BE
CD4014 BE .75 CD4040 BE .&1 CD4075BE
CD4Dl5BE .75 CDC041BE .79 CD4076B E
CD40 16BE .39 CD4042 BE .58 CDc07BBE
CD40UBE .70 CD4043BE .65 CD4510BE
CD40 1BBE .75 CD4044 BE .55 CD4511BE
CD40 19BE .39 CD4046 BE .79 CD4512BE
CD4020 BE .70 CD4047 BE .85 CD4514 BE
CD4021 BE .75 CDC049 BE .38 CD4515BE
CD402 2BE .79 CD4050 BE .38 CD4516BE
CD4023 BE .25 CD4051B E .79 CD4519 BE

CMOS

LM309K 1.35
LM323K 4.50
LM324CN .48
LM339CN .48
LM348CN .99
LM555N·B .29
LM556CN .68
LM567N·8 .99
LM723CN .45. '

CIRCLE 70 ON FREE INFORMATION CARD



Pri ce
536 ,00

38 .00
3600
3 600
5 7.00
57 .00
57 .00
57 .00

F2\
.. ... $ 12 .95

Dill .
.06 2
.06 '
. 06 2
.0 32
.0 32
.0 32

Dime nSio ns
(HI WI D)
In tnc nes

4 ·7 /16 ...4 12
4·7 116 x4 x2
4 ·7/16x4x2
4·7 /16x412
5·5 16x4·7/6.3·3 ' 16
5·5 /614 ·7/ 6 13· 3 / 16
5·5/6 x4 ·118 x3 ·3 / 16
5· 5 /6 x4· 7 /6 x3· 3 .116

Bo w Ros in Co re So lder
(60 /40 Alloy)

Le ngth WeIg ht
(Ieet) (O z} Pr ic e

9 1 .5 $ 3.28
25 4 4 ,36
50 8 6 .02
33 1.5 4 .08
69 4 5. 16

1 75 8 6 .62

Steck No.
50075
50076
50077
50076
50019
50060

Ou tpul
Cu rrent
Rati ng
30A
t. 5A
1. 2A
0 ,15A
6 ,OA
4 .0A
3 .3A
2 .0A

Pri ce

SIOCk No . 110 59

53950
39 .50
39 50

Output
Vo ll age

5
12
t s
'45
12
i s
24

Pin Straightening Too l c uts dev.c es on
the ir tr ue row to row spac lng _O ne SIde IS fo r .300
cente r eevtce s. rlip tool ove r fo r cevrces on .600
ce nte rs, Put dev ice mtoot. squeeze . bowed leads
co me bac k to proper spaCIng

ELPAC POWER SUPPLIES
SO LV SERIES FU LLY REGULATED

Stock
N o

13602
13803
13604
13606
13608
13609
13810
13612

MICROWAVE HORN ANTENNA KIT
1.7·26GHI f,OIUOIt)'R" g, 11·191b G~ n Kit w/Auemb~ I nstruct ~ns S39 95'

Down Conyert~ Board $19.95' Iw/Ant".. Kit $1 4.951~
Part! Kit forBoard $2995' Iw/Anl' .. , or Board $24.95}
Compl,t, P,ch ge IAnt,,,,, Board &Port, KiU $79.95

MICROTENNA ASSOCIATES
.2335 South 2300 West. Salt lake City. Utah 84119

CheckorM0 only- Allow 2~ Weeks D eI ~,ry ICost includes ship",ng}
' Ut,h Resld"t s PI..,. Add5\ Soles To,

CONVERTERS, inexpensi ve satell ite TV. com­
plete TV descramblers . and instruction manua ls.
Ste reo reverbs. power supplies, burgl ar alarm
systems . VCR·s. synch stabi lizers. electronic
games. and more . Send $1.00. refundab le. J. D.'s
ELECTRONICS, Box 2728. San Bernard ino . CA
92406.

AMATEUR micro wave downconverter new 4
stage design out performs all the others. Down­
converter kit $59.95. assembl ed $89.95. 6 month
warranty. $2.00 fo r details. Send check or money
order to : MINIATURE COMMUNICATION, P.O.
Bo~ 114. Cudah y. WI 53110

PEAK expander and CX decod er kit model SX-80
$76.00 plu s $2.00 shipping. Comp lete plans
$1.00. See Radio Electronics Dec. '81. SOUND
CONCEPTS, Box .135R. Brookline. MA021 46

PCB'S fiv e day service! Kit pro jects or artwork.
no dri lling charge. guaranteed quality. DITEK
CORPORATION, 6244 Colby. Linco ln. NE 68505.

PROJECTION TV ... Convert your TV to pro ject 7
foot picture. Results equal to $2.500 projector.
Total cost less than $20.00. Plans & lens $16.00.
Il lust rated information free. Credit card orders­
24 hours. (215) 736-3979. MACROCOMGII,
Wash ington Crossing. PA 18977.

SUBSCRIPTION TV PLANS: 2300 MHz Micro­
wave Downconverter plus BONUS UHF system,
both for $15.oo! Best systems available, no in­
ternal connections to TV. Parts, PCB'S, Kits
available, MCIVISA accepted. Other plans:
Negative Ion Generator, Telephone Memory
Dialer, UHF/VHF Antenna Amplifier, Wireless
FM Intercom, $4.00 each . Send SASE for more
information. COLLINS ELECTRONICS, Box
6424, San Bernardino, CA 92412

BROADCASTING! Start your own station! AM,
FM, cable, licensed, unlicensed . Low cost trans­
mitters. plans, instruction books. Free informa­
tion. BROADCASTNG, Box 130F5, Paradise, CA
95969

St ock No .
131 30
13731
1373 2

- U NE SPLI TTE R allows fu l & accu rat e
read l" gs of AC power consumptton

_~~~:~~ ~?ill~+E'R 'Ve'f ~a'll ie \i~ii , gh~95
M ll li llm m (' ter f Sl oc k . 13 729 1 . .• $ 13 ,9 5

MODUTEC
- VOLT/O HM Milli amm('t ,,, (SIOCk No . 13 725) .. " $34 .75
- BatteryTesterlor smllll batl e fl esfrom 1 ,35V t" 4 .5V /Sto ck No . 137 33 ) .•...•• 513 ,95
- M lrucla mp AC VolI·A m meler

AC Am pe res
Rang es
0·25A
0·5O A
1>100A

ELPAC POWER SUPPLIES DC/DC CONVERTERS

StOCk Input O utp u t O ulput Dim en Sion s
No vl~ba8' V(~I:x!le Cu rre nt (H I WID)

Price300 MW Typ e { MA) In InCh es
138 25 3 .0·7 .0 12 t O.6 0·25 481.5 113 ,05 5 7.00
13626 3 .0'7 .0 12 ~0 ,6 0·25 .46)(,5 1 x3 ,0 5 1 .00
13621 3 ,0 ·7.0 15 %0 .7 0·20 .4 6x.51)(3 ,0 5 1 .00
13626 3 .0 ·1 .0 15 .10 ,7 0 ·20 .481.5 1)(3.05 1 .00
13629 3 .0 ' 7.0 26 :0.7 0 ·10 .46 )(.51 )(3.05 1 .00
13630 30·7 .0 28 .1.0 ,7 0 ·10 .48 1.5 1 x3 ,0 5 1 .00

1 .5WTYPE
4 .0 ·7.0 12 .10 ,6 125 .6 51x l.2)(1. 71 23 .0013631

13632 40·7 .0 12 :t.0.6 125 .651 )(1 .2x:l . 77 23 .00
13633 4 ,0'7 .0 15 .t0 ,1 100 .651 . 1. 2)(1. 77 23 ,00
13 834 4 .0- 7 ,0 15 %0.7 ' 00 .65 1)(1. 2)(1. 71 23 .00
136 35 4 .0 '7.0 26 t l .4 50 .65 1x 1. 2x1. 77 23 .00
1363 6 4 ,0 ·7 .0 28 :1 .4 50 .65 1)(1. 2)(1. 71 23 .00

" Flo ppy DISC" powe r supp ly for 6 d rive. as b uil t by Sh ug art . CDC . Wa ngo .

;tt '6~~i.osltg~:S~ ~5~j~5~V:••.~::'. ~~~~~.t.~~~~~ ~.I .~.~~~~:~.~: ~ .~~; ~

reo-us
5 .1 2

. 1 4

. 1e

. 19

.21

.23

. 25

.29

.4 0

25·99
$ 13...

•16
.21
2 4
.2.
30

.34
4 5

MINI FM MIC

ELEC TRO SPA CE PRINTED C IRC UIT
CARD INJ ECTOR/ EJ ECTORS FOR 1116

TH ICK CARDS
11452 White $ ,27 $23 $ ,20
11 4 53 Red 27 ,23 . 20

Compac t size. only 2"x l "x~~ " . Transmit
10 FM raoo 88 · 108 MHz. Exceptional
audio Quality . Transmits stable slQnal up
to 900 It . Complet e kIt incl. case, battery
3. instruc tions. Only $ 13 .95 , Assembled
S18 95 . Add $ 1.55 S&H ea Send 18~

stamp for brochure.

S.E. Corp .• Box 1696 9·R
Templ e Terrace, FI 33687

Te xas Inst rum ents Lo w Profi le
Sockets. t in p late d phospher b ronz e co ntact
p ins WIth gas·l lg ht se-al .

Slock No , No . Pin S 1·24
11 201 8 $ . 15
11202 14 . 16
11203 16 21
11204 16 24
11205 20 27
11206 22 .30
1 120 7 24 .33
11 206 28 38
11209 40 53

CIRCLE 74 ON FREE INFORMATION CARD

8111I*E11
KEYBOARD

I~ KITS
WERSI Org ans are demonst rab ly supe rior
in overall per formance, to ALL.:commer­

cially built instruments, l1il!lardle~s of
price . Best of all, you save 112 to 2/3 the
co st with ou r ea$y to bui ld k it s. (Also
f act or y assembled}.
And now - af ter 3 y ears in research
t he totall y unprecedented "PianQ,star"
elec tron ic piano land mu ch more!) -has
been un veiled to in ternational raves I
Y ou have to hear it t o be lieve it l
Exp lo re the exciting world of WERSI,

. Free in fo rm at ion packa!le.

1!' 1I free, 24 hrs. : 1-800-233-38t
in PAcall : 717/299-4327,9-5
~k fo r " W ERSI DATA PAK"# 33 "
Please specify Piano or Organ

CAST SHADOWS
AND REfLECTED GLA RE

MAK E THE JOB MISER ABLE ? NOT
WITH BEND·A·lIGHT A HIGH INTENSIT Y

LI GHT SOURCE WITH A FLE XIB LE SHA FT. GETS
LI GHT I NTO THE SMAllEST HOLESI SEND $2S TODAY

{IL & MI RESIDENTS ADD TA X) TO:

M H ENTER PRISES. P.O. Box 1226. D~t. 1J6J1, Nort hbroO«.I L 60062

ELECT RO SPACE PRINTED
C IRCUIT CARD EJ ECTORS

Fo r 1116 thick ca rds ( 072 slo t1
Sto ck No Co lor 1·24 24·49 51>Up

114 50 Whole S 25 $ 21 $ 19
11451 Red .25 21 , 19

RCA POWER
SINTEC RCA No . 1·24 25·49 SINTEC RCA No . 1·24 25·49

40 122 C1220 5 1.22 $ 1 .16 44037 2N 4037 $ 6. s 62
42322 T2 3220 1 ,46 1.36 4~294 2N5294 .60 . 1e
4 2700 T2700D 2 .07 , 9 . 45296 2 N5296 .60 . 1 •
426Q(} 1 T26008 1.56 , 50 45320 2N5320 1.25 1 .19
42 6Q(}2 T2 600D 1. 90 1. 79 45321 2N5321 1 ,0 2 9.
42850 T26 50 D 206 1.95 4 5322 2N5322 1.61 1 .53
40029·1 TI P29 .60 .5 7 4541 5 2N5415 1 .60 1.52
40029·2 TI P29A .64 e t 45416 2N5416 2 .17 206
40031 TlP 31A . 14 .7 0 4 57 64 2N5 764 1 .37 1.29
401 21 TIP 1 2 1 1.4 3 1.3 5 46044 2N6044 2 .04 1. 93
40125 TIP 125 1.37 1.29 4 6101 2 N6 10 1 1. 25 1, 19
42955 MJ 29 55 1 . 16 1. 10 46 10 3 2N6103 1.25 1. 19
43055 RCA3055 1.03 .9 1 46107 2N6107 . 6 2 . 13
42102 2 N 2 102 1.26 1.2 2 46 109 2N6 109 . 6 2 .16
42270 2 N2270 . 62 .7 6 46 111 2N6111 .60 . 16
43053 2N3053 .e, .5 6 46 254 2N6254 2 .16 2.05
43054 2N3054 1. 37 1. 29 46290 2N 6290 60 .76
4 30 55· 1 2N3055 1.03 .9 1 46292 2N6292 .60 .1 e
43055-2 2N3055HOM 1 .62 1 .54 46386 2N6366 1.05 . 9 9
43439 2 N3439 1.73 1 ,65 46367 2 N6367 1. 15 ..00
4 3440 2 N3440 1. 25 1 .19 4 6368 2 N6388 1.26 1.22
43771 2N377 1 292 2.76 46474 2N6474 103 .9 1
43 772 2N 3 77 2 3 16 3 .00 46 667 2N6667 1.49 1 .44
43 773 2N3773 3 .22 304 46666 2N6666 .. 60 1.52
44036 2N4036 .. 06 1.0 2 40347 4034 7 1.22 1.1 6

Stock No o. l eriptlo" PI le.
41625 ,,,. 'l( f PROM .. . .. . . . . . . . . . . . . .. .. $4.75
47nO 2511 , . K f PROM ... .. ......... . ...... 7,n

MEMOR IES 471:)2 271. l'K f PROM ... ... .. .. .. .... ... .. 7.U

(RAMS. E PROMS)
47115 2532 321(E PAOM . . .. . . . . .... . ... .. . .. 15.75
47137 21)2 32K f PROM .. . .. . . ... .. .. . .. .. . . 15,75
47111 2714 14K f PROM .. .. . . . .. . . . . . ... . . . . 37.'5
471040 2114·L·3 lK I 4 STATIC RAM .. . .. . .. . . .. . . 4.75
47145 .... 4K . 1 STATIC RAM .... ..... ... . . .45
47UO 4111-3 1'K DYNAMIC RAM . .. .. .. .. . .. .. ' "

Ie Insert io n/ Ext ract ion Kit, in cludes DIP IC ei t rac i o rs and Inse rters
to accemce at e all lC's fr o m 14 to 40 pi ns. C/MOS n fe

$3495Stock N O. 133 09 .. ... ...... . ........ ............ . .......

AR IES ZERO
IN SERT ION FORCE SOC KETS

- Ca m ac tuat ed . t rue ze ro Insertion for ce
- Iln p lated so lde r ta l l p Ins
- capable of be ing pl ugg ed into 01 P soc ke ts
Stock No No Pin S 1-24 25·49 51>Up

11055 24 54 ,06 $3 . 60 53 25
11056 26 4 ,25 377 340
110 57 40 4 .90 434 3 ,91
11058 64 9 .69 6 .76 7.90

ELECTRONIC catalog. Over 4.500 items. Parts &
components . Everything needed by the hobb yist
or techni cian . $2.00 postage &-handling (United
States on ly). refundable with fi rst $15.00 order.
T & M ELECTRONICS, 474 East Main Street .
Pat chog ue. NY 11772 (516) 289-2520

PRINTED circuit boards fro m sketch or artwor k.
Kit projects. Free details. DANOCINTHS INC.,
Box 261. West land . MI 48185

CABLE TV converters and equipment. Plans and
parts. Build or buy. For information send $2.00.
C & D ELECTRONICS, PO Box 21. Jenison . MI
49428

OSCILLOSCOPE performance from your un­
modified television for less than $25. Super sim­
ple . acc urate. practical. Order Tele-Scope circuit
board and plans $8.50. Get two for dual trac e
$15. MICROGRID, Box 613. Ithaca. NY 14850

SATELLITE TVRO parabolic aluminum dish .
lo cal material s $500. Plans. form ulas $10.00.
WARD MICROWAVE, Box 100. Conway. NC
27820

DECOD E Morse. Rny. and ASCII signals from
air waves w ith new Code"Star. LED readout or
connect with your computer/printer. Keyboard .
other items also available. Kits or assemb led.
MICROCR AFT, Box 513R. Thiensvil le. WI 53092
(414) 241-8144 .

MUSICAL car horn 64 tun es. No chips to buy. Kit
w ith case less horn . $31.95. Facto ry assemb led
with horn. $41.95. Add $2.50 shipping. ELEC­
TRONIC SOUND, P.O. Box 401951. Gar land. TX
75040

PLANS & KITS
FREE catalog 99 cent ki ts . Buy 2 get 1free. Parts ,
bargains galore. ALLKIT, 434 West 4th St., West
Islip, NY 11795

HE X·WI K SUPERIOR SOLDER
REMOVAL BRAID

BraId
StOCk N O. SIz e Fti Spool Pr ic e

50041 1 / 16 • $2 . 10
500 4 2 5/114 e 2 ,25

RCACIMOS
Stock
No RCA No 1·24 25 ·Up

44 001 CD4oo1 BE $ .36 $ .33
44002 CD400 1US E 3 . .3 3
44 007 CD4oo 7UBE 3. .3 3
44011 CD4011 BE 3. 33
440 12 CD4011USE 3. .33
44 013 CD4013BE 5. .52
440 15 CD40 15BE , 01 1 0 '
4401 6 C04016BE 59 . 55
44 0 17 C04017BE , 0 1 10'
44 019 C04019 BE 5. 55
440 20 CD4020 BE , '6 112
44023 CD4 023BE . 36 33
44024 CD4024B E 9 2 61
4402 5 CD40 25 SE 3 . .33
44027 CD40 2 7 BE .6 .4
44030 CD4030BE 59 55
44040 C04040BE 1. 18 1, 12
44 046 CD4046BE 1.56 , 46
44049 CD4049B E

~ ~ ' ~:(f) 44 0 50 CD4 050BE
4405 1 CD4051 BE 1. 16 1. 12

U 44052 CD4052 BE 1.1 6 1 12

Z 44053 CD 40 53BE 1 16 1.12
44 054 CD4 054BE 1.96 1.6 5

0 44056 CD4 0 56BE 1,9 6 1 ,65
440 60 • CD4060 BE 1,4 6 1. 40

CI: 44066 CD4 066BE . 16 . 1 4

I- 44069 CD406 9 UBE 3. .33

U 44 070 CD4070B E .4 4 4'
44071 CD40716E . 3 . .33

W 44076 CD4076BE , 2. 1. 20

...J 44 061 C04081 BE 3. .33

W 44093 CD4093BE .1 6 .7 4
44096 CD409 6B E 1,56 1 .46

0- 44 502 CD4 502B E 1. 72 .. 114
44511 CD4511 BE 1.26 1. 20

0 44522 CD4 520BE 1.16 1.12
44 590 CD22100E 2.49 2 .35

<t: 44591 CD4010 3BE 1.9 6 1.65

CI: 445 92 CD40106SE 114 60

110



Radio ~hack Parts Bring Your Ideas to Life!
No Waiting! • No Minimum Order! • Low Prices!

................. ~ ......
~. ~.. :.:.:..:...:..:. ~

Photo Bargains!
,, [aJ ~

Descript ion

Solderless, Reusable Type

NEW!
Only

D-Sub Male for RS-232
25-Pin D-Sub Female
4o-Position Card-Edge
34-Position Card-Edge

Computer Connectors

Engineer's Notebook II
~

Gives you pract ical circuit s for most analog and digital
ICs. Awealth of information , presented in an easy-to-read
format. 128 pages. Punch ed for three-ring bind er.
276-5002 . . .. . . . . . . . . . . . ..... 2.49

By Forrest Mlms III

SPOT DIP Relay

299
Contacts Rated

r ,.. ,- - I 1 Amp at 125VAC

5~DC. 56-Ohm Call. Sensit ive. Sub­
mini size and ideal for PC board or
DIP socke t mount ing . 3fs x 5/eX 7116".
275·216 . . . . . . .. . . 2.99

- ---- ------ ~
:::~~dili::Eill:~:immilimgffi~~
._•••__'0 _ •• _. __•••_.

Here 's a Fast , Easy Way
To Design and Build!

o Pre·Drllled PC Board, Holes match sockets ([]I
and ~)for easy transfer. 2'/, ox 5'/,ox '/'0 ", with 0.3"
DIP center . 550 connection points. 276-170 ... 3.29
lID Modular IC Breadboard Socket . DIP center.
These boards snap together for larger projects and
accept 30 to 22-gauge solid wire . Two busses , 550
indexed connection points . 2 '1. x 6". 276-174 ... 10.95
~ Mod ular IC Breadboard Sock el . As above, but
with 270 indexed connection points . 2'1. x 3!/e".
276-175 . . ........... ...... ..•.. ........ 6.49
@ Accessory Pane l. Snaps into interlock groove of
B. Allows you to mount controls, switches and read-
outs . 5!/ex 2'1.". 276-171 1.99

Design and Debug Your Circuit On a
Socket, Transfer It to the PC Board

• lIillllilllllllllllllllOlllllllllllllmUIiU •
11I11111I111111111111111111111/1111111111111I11.---- ---_ .

JoystiCk Pot

495
Includes
Mounting

; Template
Great for video games, computers, radio
control and more! Twin 1OO,OOO-ohm lin­
ear pots. 1" -long control. 271-1705 . .. 4.95

995

NEW!

NEW! [ill 695

Solar Power Demo Kit

Fig . Size

A 3 1/4X7 112 x 57" "
B 2 1k x 5 1" s x 4~1 &"

Now That It's Working

TV Horizontal
Output Transistor

NEW!

795
T0-3 ease

2SC1308. Top-quality NPN replace s
ECG-236 , GE-38, SK-3115 in man y 19"
color sets . With insulator, bushings. Why
pay more? 276-2055 7.95

Ready to Use
• Ideal for Models

A top-quality solar call pre-wired to a precision DC motor­
ready for your creative ideas! Great fo r bu ilding into model
windmills. boats, radiometers and more. Includ es minia­
tu re propeller, co lor whee ls , i llust rat ed boo k le t.
277-1201 . . . . . . . . . . . 9.95

Dress up that special project! Both of these deluxe enc lo­
sures feat ure vented steel top , easy-to-work aluminum
cha ssis, removable rubber feet and great-looki ng
"TRS-80 gray" styling.

Reg. 8.95

595

5-Volt Reed Relay

DC Microammeter
Cut 33%

Only

99¢ ..,----&:!

o to 50 Mlcroamps DC. Precision jewe led
movement and easy-to -read face .
270-1751 Sale 5.95

o Xenon Strobe Fleshlube. Bright, long­
life . Great for projects Or replacement use .
Trigger voltage : 4kV. Anode : 300V maxi­
mum . 200V min. With specs .
272 ·1145 2.99
[§J4kV Trigger Coil . Use with f1ashtube
(above). ReqUires 200-300VDC primary
source . With wiring diagra ms.
272-1146 1.49
~ LASCR Photo Detector. Fast response
makes It ideal for "slave" photoflash units .
TO-92 case. 276·1095 1.99

o '/4" Stereo Phone Jack to 1/, "
Stereo Phone Plug . Use standard
stereo headph ones with the new min i
portables. 274-366 . . . . . . . 2.59
00 1/, " Stereo Jack to '/4" St ereo
Plug. Use " mini" headphones with
std . jacks. 274-367 2.39

[ill

3495

Only

89¢

Micronta®Test Equipment Values

1995

ic Protector Mat

NEW!

o Digital Logic Probe. Simpl ifies digit al troubl e­
shooting by indica ting hig h, low or pulsed logic states
with LEOs. Powered by circuit und er test.
22-301 . . . . . . . . . . . . . . . . . 19.95
lID 27.Range YOM. Measures ACIDC volts, ohms , DC
milliamps, decibels. Big 4" mirro red scale. 30,000
ohms per vol t DC sensitivi ty. With leads , manu al. Re-
quires "AA" and 9V batteries . 22·203 34 .95

5 x 5" conductive foam mat protects sen­
sitive ICs from static charges . Pays for
itse lf wi th the first chip it saves!
276·2400 . . 8ge

_Pkg . of 2

Micro Test Clips

149
Pkg. of 2

Mercury Switch

89¢

Binding Post Set

139

Secure contact with push to release . Ac­
cept up to 14-gauge wire . Includes one
red, one black . 274-66 0 . . Pkg . of 2/1.39 --------------''------''------------'------------

Insulated
Spring-action- ideal for testing on hi-den­
sity PC boards . 1''' " long. Solder type .
One red , one btacx.
270-370 Pkg . of 2/1.49

Th is submini gravit y-actuated switch is ideal
for tamper alarms , posit ion detecting and
more. Rated 100 milliamps at 24VDC.
275 -025 . 8g e

A DIVISION OF TANDY CORPORATION • OVER 8200 LOCATIONS IN 76 COUNTRIES
Retail prices may vary at ind ivid ual stores and dea lers

Ita le/haeK
CIRCLE 66 ON FREE INFORMATION CARD 111



RESISTORS %W. 112W 5% carbon films 31:ea. NO
MINIMUMS. Cabinet assortments. 1% metal
f ilms. Requ est details. Bulk pricing available. JR
INDUSTRIES 5834-C Swancreek. Toledo . OH
436 14

SUBSCRIPTION television education manu al.
Complete theory and circuits $9.95. Parts and
kits avai lab le. D & S ENTERPRISES, P.O. Box
110901RE. Nashvi lle . TN 37211.

THE Intelligence Library. Restri cted tec hnical
sec rets-books on electronic surveillance, lock·
picking, demolitions, Investigation, etc. Free
broc hures : MENTOR, Dept. Z, 135-53 No. Blvd..
Flushin g. NY 11354

CHEMICALS, apparatus. proj ect books . wide
selection. Cata log $1.00 send to: PIONEER LTD.
IND, 14a Hughey St.. Nashua. NH 03060

SCANNER/monitor accessories- kits and fac­
to ry assemb led. Free cata log . CAPRI ELEC­
TRONICS, Route 1R. Canon. GA 30520

PRINTED circuit handbook. sixty pages. Nine
diy meth ods. Send $12.00 plus $1.75 shipp ing.
ZOWTIAK, 750 Littl e Matterhorn. Salt Lake City.
UT 84107.

FOR SALE

TEST equipment, new and used. Catalog .$1.00.
PTI, Box 8756. White Bear Lake, MN 55110. (612)
429 -2975

MICROWAVE 2 GHz. Best in the West! Down ­
converter kits $39.00. Complete with antenna
and con t ro l box $99.00. Factory assembled ­
90-day warranty $159.00. GALAXY ELECTRON·
ICS, 6007 N. 61st Ave.. Glendale AZ 85301 (602)
247-1151

POLICE /f ire scanners. scanner crysta ls, ante n­
nas. radar detectors. HPR, Box 19224, Denver.
C080219

REPAIRS

$8995 CONVERTS
MICROWAVE TO
VHF TELEVISION

COMPLETE INSTRUCTIONS,
HARDWARE, POWER SUPPLY
& YAGI ANTENNA.

CLEAR·VUE ELECTRONICS
<&P. o. Box 600, Rochester, MI 48063~
V 313-375·9730 -q

ELECTRONIC Items and kits, for free catalog
wr ite : DAC INDUSTRIES, 6005 Musket Road,
Fort Washington, PA 19034.

HOW to buil d data splitte r, wye cable, line driver.
ASCII character generator, and their power sup­
plies. Schematics. ASCII wavefor m chart. EIA
specs. $14.95. JOHN MUIR, P.O. Box 1274. Vic­
torville , CA 92392.

MICROWAVE receiver system, Write : "Dealers
Wanted," Dept. RE, poe 4181, SCottsdale, AZ
85258 (602) 941·9395

SUBSCRIPTION Telev ision Microwave Down­
converters; UHF Sinewave Systems using Ad·
vanced CirCUitry and Technology. External TV
connections. Fifty other complete kits available.
Send $10.00 for All Plans And Prices to: BETA
ELECTRONICS, 2081·G 3rd Street , Riverside,
CA92507,

MICROWAVE television "downconverters"
under $50.00. Highest quality. easily assemb led.
Cat alog ue : $2.00 (refund able). NDS, Box 12652­
R, Dallas . TX 75225.

HUNDREDS of telephone. survei llance . t ransmit­
ter, rece iver . and other prod ucts, kits, and plans.
Cata log $1.00. INTERTECH, P.O. Box 54853. At­
lanta. GA 30308.

ATARI games repaired within 48 hours. Mall In
with your check fo r $34.95. Return postage In­
cluded. V.G,M. REPAIRS, 2558 Hempstead
Tpke., East Meadow, NY 11554

'" "110 .~

1.~ _9'!1
7tlC H _ 40
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CA.301I _ 1~
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l tolml _ 9'!1
8038CC - 3 90
NY.!QI6A _ I ~
Tl062 CP !l'!>
Tl 064 0 -4 - \ !IO

''''3 $100, ..
''''""."" ..>I"
:,~

)$100
,>$100
~ $1 00
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7411i6 - 70
74167 - 1.25
74170 _ 1 60
7.173 _ .75,.\14- 65
'.115 _ 60
,.176 - 75
7.177 _ .75
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,.181 _ 190
14 182 _ .5
,.190 _ .70

1-4191 - 75
7.191 - 70
7. 193 _ 79
7. 19-4 - 85
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14196 - .75
7. 197 _ 75
74273 - 85
74279 - 60
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7061 - 6&
74368 - 65
743:90- ~

7S324 - 1.7 5
75325 _ 1.SO
75492 - 105
8TJ l - 2 00
8T32 - 2 .75
960 1 - .75
9602 - .75

DSOO56H - 1 50

12V DC RELA YS
TTL S IZE

S P 12'OO o" m COoI
95

D P 4OOo"mco~

125

'8L OSo $ 45
LM~ $ .75
340T 5. 6,1l . 9, 12.
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'.l5 ' M 16
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1. ,5 . ' W
,.,~ _ !IS
Jo;l.!>JI ) 1 25

'''$.)1~ I 15
'~l5Jn 1 15,...5_ ~ $6

,.. sm _ 1)0

I. , I .J _ 1)(1

1•• !>t1O _ 110

" l " l _ I'D
" "11 _ l lOIT,. ':0-

lUI ' 16

U.ll4ll 90
LM~ !IO
' ''' )6 1 11'5
L....)n 16(1
L1ollOO- 9!l
LMl82 - 80
Lt,I )llJ 1 !JO,M_ 80
Ll,I:!87 _12!>
LMm -l 00
LM56J _ 1 15
lM !1&6 - 45
L....!M - 8!l
=:!l_lJ9<>
\olIIli _ \..:1

567 - ~

7.n - 35
7473 _ 3~

7. 7. _ 40
7.75 40

'.'6 40
7480 45
7~ - ~
7~ _ 65
1486 - 42
7.90 _ .5
149 1 _ .5
'.92 - 45
1493 _ 45
14~ _ 60
104~ - 6Q
1496 _ 6Q

74107 - 35
14121 _ 35
14121 - J9
14123 - 42
14125 45
1412(; _ 45
74145 _ .75
741~ _ 1 25
,.150 - 1 10
7415 1 _ 50
14153 40
751;4 _ 1.10
741Y.. - 50
74157 _ so
14160 _ 85
7416\ 65
14161 60

SEND $ 25 FOR OUR CATALOG
f EATURING TRANSISTORS &
RECTIFIERS 145 HAM PSH IRE
ST . CA MBR IDG E. MASS 0213!

DIPSOCKETS
8 PIN 17 n PI ~~ )O

14 P1N 20 24 PIN 35
16PIN 22 28 PIN.O
18 PIN 25 40 PIN 60

LINEAR CIRCUITS

TRANSISTOR SPECIALS
2Ioj l107 ~ "tPG( TO 5
2~~ P~" (i f TO 5
H(PG6(II4 P,<P Ol TO 1
11"11 $ ~ TIP 145
2N6233 "' 1-1 SWIT CHltiG PQWER
I,IIRf 8OOo\CBAf T" ..... S, STOR .. "'"
:"'lT12I1iPNS , TOJ
~XllI P",PS, TO ]

2.. 31]1"""1 $. '11
~:nl l"'PN S,T OJR'
] t41QO 'oPfll$. T0 5
2""2222N'" So10 "
2"12907''''' 5010 "
ZtoJOl!>6 NPNSoTO l
2Io1lQ04 1ojPNS. T092
J"'noGpIoj p $, r09J
z"S29liloj p "l Sor 0 220
11.410'1' ''"''50 10220
T'PllB NPIo/S, TO 220
T1P32 Bplojp s<ro 220
TtP ).l 1',,"1' S'
T1P'11P~P S. U84

TIP 1.' "'P '" SoU91
....J ( JOY.i

,...,
~ 1~, !oJJ ~

''''SO' ~ I~ l S1I5 ·",~ " ''''S107 ~

I.,SO) " '''' 5'«1 "''' S04 " '~UIU ·'4I SO!> " '''' SIll ~

'.,SOI " U, 5" ~ ~

,~.. ~ 1. , 5'll ..
'.'5 'D " 1 4I 5':~ '"
'''' 511 " ' • • 5125 ~

' ''' 511 ~ 1~.5 116 ~

1. , 5 lJ ~ ' . 'S IU ~

, • • 5 ' ~ ~ ,..5 1. ~

, •• 5'\ · ' .' 5lJ I ~

U, 520 " ,., 5'):7 "' 4(521 " ' ., 5 ' 5' ~

14. 5ll " 1• • 51!>.! ~

145" · U, 5'5!> ·,.= » U,'!;'!I$ - ·1... 5.. ' 4, 515' ·,.'" U ' 4S1W ·'.,!>J2 " ' .U HIO "1. ( 5)1 · 1<Il511l ·1., 5l1 " ' . '51U ·1.'S4,) ~ '(,5 ' f>:] ·1.' W ~ ,••1"". - ·'''«1 ~ '., SUI'S ..
'''SS' U /.,516& _ '.'''S~ " '~' S l. ' "' . (51 ) · '~, SHO

,.
I• • SI~ A / 4($ 17) - ·' .,5/\ A , ..5 11. ~

1. , 5 '" ~ , ... 51/\ ~

,.,saJ · , . , 5 ' " ,..
141SA · 1451to ·141stll ~ I. ,$ lt l ·, .,S)O » ' . 1!>1U "74 511 · '''$11) "

TTLIC SERIES

$I "
LMn, $2 ~

79HGI(C 5V,)1 SA $6 95
723 $ SO
320 T 5 ,12.15 :.. 24 $ 90
18M05 $ 35

7400 - 11
7401 _ . 17
7402 - .17
7403 - .17
1400' 2.
740') 14
7406 - J3
7407 _ 35
7'*08 - 17
7409 - 14
7410 _ 11
7411 21
' . 12 - 30
7. 1) _ 42
74 14 _ ~

7.16 _ J3
7411 _ 37
7420 _ 17
7425 - 30
742(; - 3J
7427 - 30
7430 _ 17
7432 17
743' 2 7
,438 27
7440 _ 17
7441 - .75
7441 - 45
,445 70
7446 - 75
744' 65
1443 - 65
, 450 - 17

FULLWAVE BRIDGE

~~ t-2A -1 6A .•~
'Toe)· -----aoT13Q' 2 20

_~Oo---= '-001 1_6_5_Lt30
600 130 1'90 i 440

TEL. (617) 547-7053
WE SHIP OVER OVER 95%
OF OUR ORDERS WITHIN

24 HOURS OF RECEIPT

TOLL FREE 1·8Q().343-5230
FOR ORDERS ONLY

6 1$1.00

.. 3 /$100

.. . $ 50
6 $1 00·..

• 75·'"
• OJ·..

. P0 5 ITION 1 25
7 POS I T IO ~' · .ao
8POS ITION 1 ~

10 POS ITION 1 95

DIPSWITCHES
CT5 206 •
CT5::'OoJ 1

CT5 106 8
CTS :'06 10

TERM S FOB CAMBRIDGE. MASS SEND CHEeI(
OR MONEY OROER MINIMUM THE PHONE.
COO PURCHASE ORDER OR CHARGE $20 00
MI ~IMUM MAIL ORDER $500

IlW _ :'POI • " 0
~ _ OPOT - 1~

:"'l>P I' T Cf~n IlO~FIl""

TRIAC's

CIMOS .

SCR's

SPECIALSGOOD THRU MAY 1982

CLOCK CHIPS
MM5J14 $4.75 MM5316 $495

MM5387AA....5.95

l 1411·IRD l: EC OR .
FP 100 PHOTO TRANS . • .
RED_YElLOW. GREEN 01 AMBER LARGE LEO·, 2 "
RED ' GREEN BIPOLAR LEO ,
ML£ D921R LED
MRD14B PHOTO DARl. XTOR
TIL 119QPTO ISOLATOR
IL·50PTO ISOLA TOR
1 WATT ZENERS : 33 . 4 7. 5 1.56. 68. 82.91 .10.

12. 15. 18 . Of 22V

,5V at BOOma SOLAR CELLS
3 " d iam eter $4.35

7 SEGMENT DISPLAYS
FSCB024-4 digit DL·707 C.A . .3 H

•• • • $ .75
C.C. 8 Hd isplay $5.95 Dl 747 C.A . .6 ~ ..•. $1.50
FND 503C .C. .5 H

$ .85 FND810 .8
H

CA .•. $1.95
FNO 510 C.A. Y .. , $ .85 FN0 803 .8 - CC .... $1.95
Dl-704 .3 HC .C . . . . . $ .85 MAN5 C.C. Green . $ .75

M AN82C.A . Yellow .$ .75

.." " "''' - '" .., - l: "' " - ~

"" " ... - ee .., - 1.C " so... " "'" - ;: .,'" - , ~ ",,,. - ,::': '~ :' - = 14C13
, ~ " , <C.. ' '''

~ ~ :::: il :m " 74CIll!i ::::- -,:: 14C90 -
"'" 14C91 "~" u ::::l - " 451 ~ ' ''' 14C151

: ~~" A - " 4516 ~ '4<:151
~" . "'" so ~ '" ' 4<:16(1 : 1 ~~"

. .", '" ,J: 14<:161

"''' - :: ~ -
~ - 14<:163

"''' - ..., - , ~ '4C 1f!.! '".,,, - ~ - .. 14C11) - ' 30.,,, - ~ ~ ' <COO " '4 C114 ' 30

::II:' - :: ,<c'" lb 14Cl l"!l ".- ..,
'" ''''' 14C1Y '30::; ~

.,,,
" 14CIO

I ~ 14<:901
, ~.,n '" 14C14 74<:914 _..,. - .. .,,,

~
' 4C20 ,:"'" - " .,n
~:z~ -

SPECIALS- A '.1,. . 1UI M '",,- A ".. ~ -~
,~,,- A - ,. :NllH ,.

".. ~ :NI IIl .. 1U l11 ,.
".. . lU lU ,. :Nl lM ..- ~ lUl. ,. 1U3 1 ,.,U. " lUl. '" ,- ,.
1u n "

,.1,. ,. """
,.

HI li ~ ""~ ". """
,.

,,~ ~

~:: ::~
,. ,urn ,,,

,,~ ~ ' ",,~ . Hlll1 '"
DOUBLE SIDEDDIPRIBBON

CABLEJUMPER ASSEMBLIES
16PIN4" LONG .... . .. . . .. . .. .$ 2.00
14PIN12"LONG ... . .. . . . .. . . .$ 2.50

RS 232 CABLE

MINIATURE MULTI-TURN TRIM MING POTS

SO. 100. 500. 1K. 5OK. 250K . . . $15 eac h 3 1$2.00

TOGGLE SWITCHES

1.
1

.

5A

.~.A··1 JS· ·A ·l " OA.100 .45 60 140
200 - 70- ~aO ·1.90 9 00
400 1 2Q 1.40- 2.60- 12~OO

600 , 100 3 ~60 15"00

NO. JOWIREWRAPWIRE
SINGLESTRAND 100' ..$1.40

.. . 15/1.00

~
SOLID STATE SALES
P.O. BOX 740

, SOMERVILLE, MASS.0""

CPU'S & SUPPORT CHIPS
..... - ", .,,, - '"..... - '50 "" - ."
" 1,l02901 - ." "" - ."IlIll - osoc 12571~11l '"•m zzs ""'" - '';co
".. ,.,

""''''' 17'
"" - aso za:M.$10 - 12W>

"" az ZflQP 10 - ,~...."" - ... TMStllnNL ."
"" - '" om - 11595

"" '50 .... _ 16 95

"'. - 11 95 .." _""
RAM', ROM',

1264141&421 - 10 95 "" - ass
2114l -3 - ", v " .s\, ."411lS3 ,.. mJ - 14 W.
,,11l 2 ". ,- ."
21L023 - so "" - 16 95
TMS :M09 - ' " mJ - 11 15
MIo;«l27·J - ' 50 "'" - '50
MK«l)6.1 1 '" lUSl!1 - ' 50
,lllll - U 9S I2!il lS '50
MS«:tIONL - ". 125123 - '50.."'" - t ." 1lS'29 - '50
210H ,.. 1lS'30 - '50
Z6104 4 - '50 125131 - ' 50.",,'"" - '" 12111 - '"11,111001 - ' " JOllA, - ' "SIOlE '" .....,.,,'" - ".2111AL - ,.. 82!4 Sl14' '''I - ".

UART's
An lO13 - ' " """"" ."TAlaJ28 - '" COM2011 - ,~

PT1"1lJ1I - ". A.'111700 - '"INTERFACE SHIFT
& DRIVERS REGISTERS

r OI 1il Mt,lI~ '",... sc "'''''403 t ."

'''' U O MM1~ r "
" 30 ' " 1.4Io15(1) '50

"'" ' " .""" - ' 50..., '50 .."" - ' 50

"" '" MM5OIS7 '""" ' " .."" - '50
IIJI ' " ......., - '"....,,, '".- '50

POSTAGE ADD 10% FOR ORDERS UNOER $25.00
RA TES 'A DD 5% FOR ORDERS BETWEEN $25.00 A ND $50.00

ADD 3% FOR ORDERS ABO VE $50.00

TANTALUM CAPACITORS
10UF35V - $ .40
22UF 10V - $ .30
15UF 16V 3/ $1.00

30U F 6V 5/$ 1.00
33UF 20V $ .60
47UF 20V $ .85
68UF 10V $1.00
120UF6V $ .75 .
2OOUF20V $1.75

IN4148I1N9141.

2N3820 P FET . . .. • . • .. . . . . . . . $ .45
2N 5457 N FET .. . .. .. .. .. . $ .45
2N2646 UJT.. .. . .. .. . .. . .. . $ .45
ER 900 TRIGGER DIOD ES . . .. 41$1.00
2N 6028 PROG. UJT .. . . .. .. .. $ ,65

25 watt Infra Red Pulse ISG2006 eQuiv. l
Laser Diode (Spec sheet inchJded} $24.95

200 PRV 1A LASCR .95

1116" thick wi th 1'10" spacing

4%" X 6y," . . . . . $1 .95

DISC CAP AC ITORS
.1UF 16V, . • . 10/ $1.00 . 100/ $8 .00
.01UF 35V ... _. _. 16/ $1.00 100/ $5.00

RS232
CONNECTORS

DB25Pmale . . $2.75
DB25Sfemale. . . 3.75
HOODS 1.25

DATEl'S DA C·08EQ

8 bit DAC - $ 4.95

7 WATTLD 65LASER
DIODE(J R)$8.95

SANKEN
A UDIO POWER AMPS

Si 1020 G20 WATTS .$12.50
Si 1050 G50WA TTS .$27.50

.47UF3 5V 5/ $1.00

.68UF 35V 51$1.00
1UF 35V 51$1.00
2.2UF 20V 5/$1.00
3.3UF 20V 41$1.00
4.7UF35V 4/ $1.00
6.8UF 35V 3/$ 1.00

14 PIN HEADER S : . . . . .. I 1.00
16 PIN HEAD ERS . . . . . .40
24 PIN HEAD ERS . . . . .75
40 PIN HEADERS .• •. . .. . ... . . . . . 1.10
50 PIN EDGEBOAR D CONN.. . •. . . 3.95
26 PIN EDGEBOARD CONN. . 2.50
50 PIN RIGHT ANGLE CONN 3.95
20 PIN RIGHT A NGLE CONN . . . 2.25

SOPIN RIBBON CONN ECTORS $J 25

40 PIN RIBBON CA BLE CONN $2 .75 '~•••••••• •••••• I111~"'::"':':":::~iTI;~icitE:rs----I20 PIN RIBBON CA BLE CO NN $2::J5
10 PIN RIBBON CA BLE CONN $1 50

PR INTED C IRC UIT BO A RD
4 8

, 6~ DOUBLE SID ED EPOXY BOARD \ . ~ THICK

$60 ra 51$2.60 J--------.,.--------f
EPOXY GLASS VECTOR BOARD [

(J)
Q

Zo
a:
I­
Q
LU
..J
LU

6
15
<:
a:

112 CIRCLE 72 ON FREE INFORMATION CARD



. .75
1.49
1.29
1.29
1.95
1.19
1.29
1.19
1.19
1.49
1.49
1.49
1.89
3.49
.89

1.95
2.29

I

ELECTROLYTIC
1mfd @50V 3/.6 S
4.7mfd @5OV 2/.59
10mfd@50V 2/.69
22mfd@5OV 2/.79
47mfd@50V 2/ .89
100mfd@50V .59
22Omfd @50V .69
1000mfd @25V 1.19
2200mfd @16V 1.39

50V CERAM IC '
10pf·.022mfd 4/.59
.047mfd 4/ .69
.1mfd 4/.79

Wire Wrap
14 pin WW tin .75
14 pin WW gold 1.09
16 pin WW tin .79
16 pin WW gold 1.19
24 pin WW gold 1.69
40 pin WW gold 2.75
14 p , p lug/cover 1.29
16 p, plug/cover 1.39
24 p. plug/cover 1.95

Also, The Molex L ine

SOCKETS

IN751 • • 2/ .59 2N2219A. . 2/ 1.19
IN757 • • 2/ .59 2N2222A . • 2/ .89
INll88 . • 2.69 2N2907A . • 2/ .89
IN3600. • 5/.99 2N3055. • .99
IN4OO1. • 4/ .59 2N3n2 . 2.25
IN4004. • 4/ .69 2N3904. : 2/ .69
IN4007. • 4/ .79 2N3906. • 2/ .69
IN4 148. . 10/ .99 2N4401. • 2/.79
IN4733. • 2/ .69 2N4403. • 2/ .79
IN4734. • 2/ .69 2N5129. • 2/ .69
IN4735. • 2/ .69 2N5139•• • 2/ .69
IN540l. . 3/ 1.19 TIP29A • • • • .89
IN5408 . .3 /1 .99 TIP31A • • • .99

Function Generator Kit
Provides 3 bas ic
waveforms: sine,
triangle and square
wave. Freq. range
from 1 Hz to 100K
Hz. OutPut ampli·
tude from 0 volts
to over 6 vol t s
(peak to peakl.
Uses a 12V supply
or a ±6V split sup­
p ly. Includes chip,
P.C . Board, com­
ponents & instruc­
t ions.

JE22068 ....$19.95

CAPACITORS

Low Profile
8 pin LP • • • 2/ .59
14 pin LP •• • 2/ .69
16 pin LP • • • 2/ .79
18 p in LP •• • 2/.89
20 pin LP • • • 2{.99
22 pin LP • •• 2/ .09
24 pi n LP. • .79
28 pin LP . • .82
36 pin LP. • .99
40 pin LP . . 1.19

Dipped Tantalum
.1m fd @35V 2/ .89
.47mfd @35V 2/.89
1mfd @35V 2{.89
2.2mfd @25V 2/ .09
3.3mfd @25V 2/1.19
4.7mfd @25V 2/1.39
10mfd @25V 1.19
33mfd @25V 3.95

lOOV MYLAR
.OOl -.01m fd 4/.79
.022mfd 4/ .89
.047m fd 4/.99
.1m fd 4/1 .19
.22m fd 4/1 .29

DIODES & TRANSISTORS

'W' LS Schottky _
74LSOO. • .55 74LS109 •
74LS02. • .55 74LS123 •
74LS04 . .69 74LSl38 •
74LSOS. • .55 74LSl39 •
74LS10. • .55 74LS154 •
74LS14. • 1.09 74LS157 •
74LS3O. • .55 74LS161 •
74LS32 . • .69 74LS174 .
74LS38. .69 74LSl75 •
74LS42 . • 1.29 74LSl92 .
74LS47. • 1.29 74LS193.
74LS48 . • 1.79 74LS2 21.
74LS73 . • .75 74LS244.
74LS74 . • .69 74LS245.
74LS75. .75 74LS367.
74LS85 . • 1.49 74LS374 •
74LS90 . • .89 81LS97.

S2.95
4.95
4.95
4.95
2.95
4.95
4.95
5.95
4.95
2.95
2.95
3.95
3.95
3.95
3.95
3.95
2.95
2.95
2.95
5.95
2.95
5.95

10.95
5.95
3.95
3.95

JIM-PAK
KITS

JE215 Adjustable
Dual Power Supply

GRAB BAGS
Ceramic Disc. Capacttors : (100)
Mylar Capacftors '1601
Electrolytic Capacitors 60
TanlalumCapacttors 40)
SiliconDiodes (lN914/1N4148) (100!
TTLSeries Integrated Cln:ults ' 160
Unear IntegratedCln:ults 30
Assorted LEOs (100)
MlnJature Trim mer Pots (30)
1/ 4wan ResistorAssortment ' IZOO)
1/2 wan ResistorAssortment 200)
MiniatureSlide Sw~ch es ' 125)
HeatSinksAssortment 301
Transistors Plastic/Power (100
Chokn. C"und Inductors ' 160)
3-8TerminalSolder/ScrewType 40)
Spacers, Standolts, Insula10rs ' 1160)
WashersandSpacers ZOO)
Lugs. CrimpOn 100)
Hardware Mix- Nuls, Screws, etc 500)
1& 2W.ftRnlstD! Assortment 100)
7-Sagment Displays ' 160)
Toggle, Rocker. Push8utton Swilchn 401
UTest & Sort3/B" Potentiometers 'l'00
1& 3 AmpSilicon Rectifiers \~Iodes ) 100)
ShrinkTubing- Assorted 1 plecas (200)

G8100
G8101
GB102
GB103
GB1 07
GB108
G8109
GB110
GBl13
GB116
G8117
G8120
G8123
GB127
G8137
G8139
G8140
G8141
G8145
G8147
G8154
G8162
G8165
G8173
GB175
G8177

JE730 JE701
JE200 5Y 1 Amp RegulatedPower Supply Ktt. . . . .S14.95
JE205 Mutti·Yoltage BoardKtt (Adapts toJE200) 12.95
JE210 5-15Y / .5-1.5 Amp Regulated Power Supply Ktt 19.95
JE212 Neg. 12YDC Ad.pter BoardKtt (for JE610) 9.95
JE215 Adjustable PowerSupplyKtt(PIcturedabovtcenter) 24.95
JE300 Digital Thermometer lOt . . . . . . . . . . . . . . . . . . . .. . . . . . . 39.95
JE305 Solar Cell Panel Ktt .. . . .. . .. .. . .. . . . .. . . . . .. .. ... 39.95
JE60D HexadecimalEncoder Ktt . . . . . . . . . . . . . . . . . . . . . . . . .. 59.95
JE61 0 ASCII Encoded Keyboard Ktt 79.95
JE701 6-Dig~ (.300") ClockK~ (PicturedabllVl right) 19.95
JE730 4-Digtt (.357" ) Clock lOt(PIctured abllVl left) 14.95
JE747 6-Dig~ (.630") ClockKtt 29.95
JE2206B FunctionGeneratorKtt(Picturedbelow right) 19.95

JE2l5 Adj. Dual PowerSupplyKit(asshown] . . $24.95

DIP JU MPERS AND CABLE ASSEMBLIES
OJ-14-1 14-Pln l -FootSingle-End (Olp Jumper) S2.95
OJ-16-1 16-Pln l -Foot Single·End (Dip Jumper) 3.25
OJ-24-1 24-Pln l- Foot Single-End (Dip Jumper) 3.95
OJ-4D-l 4D-Pln H ootSingle-End (Dip Jumper) 7.95
OJ-14-1-14 14-Pln H ootDouble·End (Dip Jumper) 4.25
OJ-16-1-16 16-Pln l- Foot Double-End (Dip Jumper) 4.95
OJ-24-1 -24 24-Pln l-Foot Double-End (Dip Jumper) 5.95
OJ-4D-1-40 4D-Pln l -FootDouble-End '(Dip Jumper) 11.95
OJ-14-3-14 14-Pln 3-FootDouble-End (Dip Jumper) 5.49
DJ-16-3-16 16-Pln 3-Foot Double-End (Dip Jumper) 5.95
D825P-4-P D825p· 4 Foot- 0825P(Cable Assembly) 16.95
D825P-4-S 0825P - 4 Foot- D825S (Cable Assembly) 17.95
D825S-4-S D825S - 4 Foot• D8255 (Cable Assembly) 18.95

General Description: The JE215 is a Dual . Power
Supply with independent adjustable positiveand nega­
tive output voltages. A separate adjustment for each
of the supplies providesthe user unlimited applications
for Ie current voltage requirements. The supply can
also be used as a general all-purpose variable power
supply. F EAT U RES:

• A d justa b le regu lated p ower supp lies,
pas. and neg. l 'ZVDC t o 15VDC.

--.. • Po w er O utput (e ac h suppl y) :
5VDC @ 500mA . 10VDC @750mA.
lZV DC @ 500m A . and
15 VDC @ 175mA.

• T w o, 3 -t ermina l ad j. l C regu lators
w ith thermal ov er load protec tion .

• Heat sink regulator coolin g
• LED " on " in d ic at o r
• Pr inted Board Const ru ction
• 120VAC inpu t
• Si ze: 3 -1 /Z " w x 5-1 /16 "L x Z"H

1.75
1.75
1.75
1.49
2.49
.69

1.49
1.95
1.95
1.79
.79
.65

2.95
.99

1.59
1.59
4.49
3.95

.85

.85
. •2.25
•2/1.19

•69
•99

•1.95
.1.95

•99
.1.1 9
.1.59
.1.59
. 1.49
. 1.19
. 1.19

.99
.1. 95

7490 •
7493 •
74100.
74109.
74121.
74123.
74150.
74154.
74157.
74161.
74164.
74174.
74175.
74192.
74193.
74367•
74393.

1 1

3/4 Watt @ 7O"C
15 Turn Pot .
Linea r Tap er

100 Ohm. 500 Ohm .
1K. 5K. 10K. 50K.
lOOK. 500K. lMeg
830P .... ... $1.79

JIm-Pak7400174lSTTL S3.95
Jim·PakCMOS/Unear 4.49
Jlm-Pak Micro.lOlsplay 3.95
National CMDS 6.95
National Unear 9.95
National TTL logic 9.95
Intersil 7.95
IntelComponent 10.95

.59 LM78C6T.
1.39 LM7812T
.75 LM7815T

1.19 LM380N .
2.25 LM384N.
2.69 LM555N.
1.49 LM556N.
2.29 LM565N.
2.95 LM566N .
2.95 LM567N .
2.25 LM723N .
1.75 LM741N .
1.75 LM1310N
1.75 LM1458N
5.95 LM1488N
1.29 LM l489N
2.29 LM1800N
1.29 764nN . •

• 2/ .85
· 2/.85
• 2/.85
. 2/ 1.19
.2/1.19
• 2/ .89
· 2/ .85
• .99
. 2/ 1.10
• 2{.85
• . •19

.69

.79
•69

· . 1.19
•2/1. 19
· 2.99

POTENTIOMETERS
~

DATA BOOKS Jm l
JPCMl
JPMPD
30001
30003
30005
30009
10400

L M301N • •
L M305H • •
L M307N • •
LM 308N.
L M309K.
L M310N.
LM311N.
L M317T .
L M318N.
L M319N • •
LM 32O K-5 .
L M79C6T
LM7912T
LM7915T
L M323K .
L M324N .
L M337T .
LM3 39N .

.. L1NEAR _

Z Watt @ 7O"C
7/S" Slott ed Shaft

Lin ear Taper
1K. 5K. 10K. 25K. 5OK.
lOOK. 1 Meg
CMU . . . ... $2.95

7400 •
7402 •
7404 •
7406 •
7407 •
7408 •
7410 • •
7414 . ';
7417 •
7420
7447
7474
7475
7476
7485
7486 .
7489 •

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

CONNECTORS

OB 25P O-S u b m ln la t u re Plug
OB25S O-S u b m ln ia t u re Socket
OB51226 Co ve r for O B25P/ S
22/44SE P. C. Ed ge
UG88/U B NC P lug
UG 89/U BN C J a c k
UGj7!;/U UH F Adapter
50239 U HF Pa n e l Recp .
P L258 UHF Adapter
PL259 U H F P lug
UG260/U B NC Plug
UG1094/U BN C B ulkhead Recp.
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SUBSCRIPTION TV KITS
UHF Gated Pulse Kit .$39.0 0

UHF Sinewave Kit. .. $37.00

Kits inc lude parts , manual
and etched pc board.

Informative Catalog . . .$2.00

J &W ELECTRONICS

P. O. BOX 61-B

CUMBERLAND, RI. 02864

EPROM
1-7 8 up 50 up

2716 4 .15 3.90 CALL
2732 9.70 8.85 CALL

16K RAM EXPANSION KIT
For TRS-80 Model III

Set of 8 pieces UPD416-2 (200n S)

Data furni shed wi th purchase on request . $13.95

WRITE FOR FREE CATALOG

New ITEMS . • New BARGAINS!

t:DCE UPON REQUESTIr I\&;' I Send today for FREE copy of
NEW CATALOG WS-82 Ad~ress: Depl. RE

FAIR RADIO SALES
1016 E. EUREKA · Bo x 1105 • LIMA, OHIO ' 45802

A WIlITE FOR

~Yff?k McGEE'S
SPEAKER & ELECTRONICSCATAlOG

1001 BARGAINS IN SPEAKERS
Tel.: 1 (816) 842 5O'rl

1'Xi1 MCGEE STREET KANSAS CITY, MO. M108

REVERBERATION for or gans and keyboards ­
Si mply co nnected to any electro nic organ . even
those wi th multi ple outle t channels. Room size
and reverberation ti me adj ustab le. Nothing com­
parable in this pr ice range is offe red on the
market. Send for free brochure. DEVTRONIX OR­
GANS,INC., Dept. 60. 6101Warehouse Way. Sac­
ramento. CA 95826

SATELLITE Buffs : used 6. 10. and 16 ft. parabolic
ante nnas for sale . Muc hmisc. Call days: (216)
871-5552; even ings (216) 779-8539.

MICROWAVE and othe r TV equipme nt. Catalog
20c. manu al $1. TROJAN ENTERPRISES, 2920
Shelby. Indianapol is. IN 46203

~ SUNTRONICS CO., INC.= 12621 CRENSHAW BOULEVARD

~z;r H~~~~~~T~' f~~~~~~~1~~~250
~ STOA E H OU R$ :l" ton ·f .. . lo.m IOIl J01:>m-S.t I 04M !o !>!>""

IN CALIFORN IA OUTSIDE CALIf ORNIA TOll FREE

(213) 644-1149 1-800-421-5775
M ail Ord er- Min Imum Orde r: $10. Send Monoy Ordor or Check to '
P.O . BOX 1957-Dept . A. HAWTH ORNE, CA 90250. Usc your
VISA o r M astorcard (ple ase Include excue ncn date ). Add $2.0 0
postllgc and handli ng to order. CalIfo rn ia residen ts add 6% sales tal( .

FREE Flyer! Electroni c components. IC·s. LED·s.
etc . Send SASE to SYSTECH, Box 18905. San
Jose. CA 95158

MICROWAVE TVunits complete-1 year warran ­
ty. $150.00. MEC, Box 3123. Tempe. AZ 85281.
Dealers Wanted.

POLICE scanner owners attention: Poli ce 10
code. f ire department code. Send $4.00. ROBERT
TURRIN, P.O. Box 1562. Clifto n. NJ 07011

FOR sale-TV-VCR shop test equi pment and in­
ventory. RCA, Zenith. GE. Phi lco mod ules and
parts. Barga in pr ice. Send SASE for com plete
list. DON DEMARCO 5687 Bilimyer . Tecumseh.
M149286.

LONG-PLAY cassette recorder, 1Y2 pounds. wit h
two slow speeds for recording up to 15 hours on
a sing le standard C·180 tape ! Unbelievable sen­
sitiv ity and voice fide lity . Takes telephone re­
co rdi ng and voice activator accesso ries. Perfect
for professio nals. students. secu rity personnel.
Excell ent for radio and TV. security monit oring,
hom e surveil lance . lectures. Free brochur e. EX·
TENDO-TAPE SYSTEMS, Box 16000LC. Temple
Ter race . FL 33687

ADVANCED technological devices. Computer to
human bra in interfaces, talking watches, satel­
lite home earth stat ions, lasers and many more
amazing ' products. Send $2.00 for cata log to :
TECHNOTRONICS, PO Box 2643. Winter Park.
FL 32790

CAR stereo graphic equa lizer amp lif ier. 110
watt. 7-band equalizer . with LED power meters.
Factory fresh and pretested. $45.00. Free ac ­
knOWledg ment of deli very. Send money order to
J. COOK, 1381 Nort h Sereno Circ le. Bountiful.
UT 8401O. Plus $2.70 shipp ing.

80B'S TV does it again! Six hour VHS ta ps on ly
$130 for a box of ten. BOB'S TV, 93-15 86 Drive.
Wood haven. NY 11421

XTAL
1 2.85

Il45
IISPte.

7."
10.50
1050
1211.00
13.50

7.50
• .50

8b 2.as­

a tor 5.00.

cDnt'd
1103A .~
Uf'07llS .....

~~.. W/Ipe

UlH2OO1 1.a5
TMS4400 1.40
MC4OO8P 1.50
JIIHJ02fS 1.55
D382A 1.$1«5
03001 Ul5
D30QZ Ui1115

3.2~

39 745 138 rs
45 745140 100
38 14$ 158 75
39 745174 1 35
J9 74517'5 135
39 745182 75
4 5 74 S189 .. 25
55 745201 6 75
55 1452 40 2 75
75 745244 2 96
55 1"525t 2 75
6.5 74$287 296
.9 7.5288 2915
ss 7045299 5 75
65 7.5470 9 25
95 7.5047 1 950

195 7.5473 9 50
1.5 745.7. 9 50.-

cPU.
z-eo
Z-~CTC
Z -8QACPU
z-so002 18-MK..,....
2001A
MC0800

MISC.

14500
74502
>4S03
14504
7. 50<5
745 10
745 15
745 20
1452 2
14530
74537
74550
7"551
14S64
7451 ..
74586
745 112
745 132

74500

2111 450NS :Z.5aM 10 tor :z.oo-

Z7lle

ZTMl

2732 12.85_ • blUJO..

~ .,10 200ns. :8/
: ~ $1.85ea.: $1490
lie 2tML 300HS 2.25.. 4 tor 1.SJOM
• 200HS 2.45M 4tor 2.00.....

' 56
"S....
os

' 2S..,.
, zs
, os
,OS
' 56
1 56
245
, 2S
os
os

t ..
56

ISS
'S

,2S
l OS

OS

'",.s,.S
, 2S
'56
' OS

SH7.S2H JO
5H 7.i2N .8
5H7.Q3H .5
5H7.i5H 50
5H7.HH ee
5N7.122h 39
5N7.13&H 95
$H7.1.1H lW
5H 74151H 66
5H741~ 515
5N741S4N 1 25
5 H74 155N 75
5H74157N 58
5 H7416QN 8Q
5N 7416 1N 65
5N74163N 85
5 N74164 r j 87
5H74165H 5.5
5N 74 174N e8
SN74175N n
5N74180N 75
5N74 '81 N 1 15
$H74393N 11M

74lS158
741S1fJ 1
74LS 1S2
74 lS163
74LS164
7. lS1fJ5
74lS..eD
74 lS170
74 LS17 •
1I4l S175
74 lS180
74 lS1Q1
74 L51ta6
74 LS l8'7
74 lS2 21
MlS240
74 L5 241
74 lS243
74 lS24.
74 lS245
74lS251
74lS253
1I4LS257
74 lS258
74LS200
74 L5:Z73
74 l 521i
74LS290
74 l$293
74 lS3e6
7. lS3S7
74 LS3 73
74lS3M
7. lS377
7. LS&e8
74LS&70

2a
2a
za
za
22
211
2lI
2lI..
22
2lI
40
Z7
37
20
3 '
31
a:l
77
3a
so
4S
so
as
ao
.3
.s
.s....
70..
S.••••..

COMPONENTS

Bare Bones APPLE II
W /O Keyboard ~
W/O Pwr. Supply[~

SN7400N 18
5N7402N 22
SN7404N 21
5N7408N 22
SN74 tON 18
5N74,2H 20
5N 74'3N 22
SN74'4 N 28
5N 74,6N 27
5N7417N 29
5N 142ON 17
5N7425H 20
SN7430H 17
5N7437N 2'&
5N7438H 24
5N 744OH 18
5N7 2N 45
5H7 3H 42
5N7445H 64
SN7451N 1S~

5 H 74 54 N 1&
5N7474N 27
5 N7" ' 5N 35

74LSOO

Printer-825-- 65QPO • Asteroids
Disk Dr.-810"- 485PO : Missle Com') 32.50
Record:410-- 82~o . SuI' Brk.Out
Paddle(pd ) 16.95 • Assem. Edit.- 4gpo
Joys ticklpr.) Sta r Raiders- 45P"
32k RAM- 17995 8asketball- 28!'0
Bas ic Cart .- 49:00 • Chess - 32!'O

ATARI PERIPHERALS:

l'MONITORSl'
ZENITHUJ 1.Green Phos. "
12in.15MHz. Hi-Ras. - .118.50 {l:

.i.c.s. [l) Z.GreooPhos. •
12in.18MHz . Hi -Res. - 188.50 {l:

AMDEK W • Non glare

12 in.12MHz. : 3.~::Phos.-$155.50 .¢t
13," Colorr.:l· Hi-Bes, "
. ~ : . ' 31.La-Res. - .a' 5 {l:
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COMPUTERS
ATARI R 800n~

COMPUTER SYSTEM

~
_\ 4oow/16K ' 350.00

\ .~ : . 8oow/ 16K '699.00

·a_· , ' , *aoo Computer w/48K

. .. ~ *Il~~ $825.00

REAL-TIME CLOCK
CALENDAR (MSM 5832)

DtIcf'11ll Mono Mela l Oate CMOS Ie
hat,,"
·~ot:::' Det. , Ve.r, •
' !!lui On"ntH
' ••t OIItalklii

' Clltt Addr...

.AI'«Hokt S.1ec •

QUV-T8/2 by{OOICAL DEV.

"SPIOII -S.aac."
' Erase up to 15 EPROM'S

in 30m in. $88-85

82
r.c.

MASTEl
$

DISKETIE
«SALE»

Wabash:
5~-10/

$24.90
Blnch -«

SS ISO: More Ava il.
QTY. PRICE AVAI

SPECIALS
ZENITH ZVM-121
1,1. Mpillf IGreen !!

I 1 1 1C1 ~
15111tl~

$ 118.50
8255-'5.95

8748-8-*3

3341PC - *2.00MM506Q- 35« liliiiii _

MC6800 -'7.75
MC6802 - *1495
MC6850 .......4.50
MC6821 -*4.95

(J)

o
Z
o
a:
I­o
UJ
...J
UJ

6
is«
a:
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r~rn~f)IJ , the first name in Counters!

=.u.
CT·90 " 'rN,1 )l'ar .. .".Mt) $1299$
CT ·90 );..L9OdI) paTt,.. . r
rilJ'll ) 109 95
"'C· I ACadaptrr 3 95
BP,l N' CadpKI; +" C
Adapter lCharlcr 12 95
Q V_!, M1CfO. ~rr 0 \ 1'1'1
IiIM b.au "9 ,95
Elllrrn.lllnlC bur Input 10495

The CT-90 is the most versatile, feature packed counte r avai lab le for less
than S300 .00! Advanced design features include; three select able gate times,
nine digits. gate indicator and a unique disp lay hold function which holds the
disp layed count afte r the input signa l is removed! AIs~ a 1OmHz TCXO time

base is used which enables eas y zero beat calibration checks agai nst WWV .
Optionally; an internal nicad battery pack-external time base input and Micro­
power high stability crystal oven time base are available. The CT-90.
performance you can coun t on!

Range:
Sensitivity:

Reso lution:

D isplay:
Time base:

Power.

20 Hz to 600 MHz
Less than 10 MV to 150 MHz
Less than 50 MV to 500 MHz
0.1 Hz (10 MH z range)
1.0 Hz (60 MHz range)
10.0 Hz (600 MH z range)
9 digits 0.4" LED
Standard-IO.000 mHz, 1.0 ppm 20-40°C.
Optional Micro-power overHl.1 ppm 20-40°C
8-15 VAC @ 250 ma

SP ECI FI CATI ON S:

7 DIGITS 525 MHz
$99.95

84.95
3.95

12.95

~
CT,70 wired, I year warranty
CT-70 Kit, 90 day parts war­
ranty
AC- I AC adapter
BP-I Nica d pack + AC
adapter! charger

The CT-70 breaks the price barrier on lab quality frequency counters.
Delu xe features such as;three frequ ency ranges - each with pre-amplification,
dual selecta ble gate times, and gate activity indication make measurements a
snap. Th e wide frequency range enables you to accurately measure signals

from audio thru UHF with 1.0 ppm accur acy - that' s .OOO I%! The CT-70 is
the answer to all your measurement needs, in the field. lab or ham shack.

20 H z to 525 MH z
Less than 50 MV to 150 MHz
Less than 150 MV to 500 MHz
1.0 Hz (5 MHz range)
10.0 Hz (50 MHz range)
100.0 Hz (500 MHz range)
7 digits 0.4" LED
1.0 ppm TCXO 20-4O°C
12 VAC @ 250 ma

Resolution:

Display:
Time base:
Power.

Range:
Sensiti vity:

7 DIGITS 500 MHz $79 95
WIRED

Display:
Time base:
Power.

PRI CE S:
MINI-loo wired, I year
warranty .$79 .95
AC- Z Ac adapte r for MINI-
100 3.95
BP-Z Nicad pack and AC
adapter/charger 12.95

Here' s a handy, general purpose counter that provides most counter
functions at an unbelievable price. The MINl- loo doesn't have the full

frequency range or input impedance qu alities found in higher price units. but
for basic RF signal measurements. it can't be beat! Accurate measurements
can be made from 1 MHz all the way up t0500 MHz with excellent sensitivity
throughout the range, and the two gate times let you select the resolution
desired. Add the nicad pack option and the MINI-l00 makes an ideal addition
to your tool box for "i n-the-field" frequency checks and repairs.

SPECIFICATIONS:
Range: I MHz to 500 MHz
Sensitivity: Less than 25 MV
Resolution: 100 Hz (slow gate)

1.0 KHz (fast gate)
7 digits, 0.4" LED
2.0 ppm 20-4O°C
5 VDC @ 200 ma

DIGITAL MULTIMETER $99 ;ZIRED

29.95

119.95
14.95

$159.95

10 Megohms, DC/ AC volts
0.1% basic DC volts
4 'C cells

PRICES:
CT-50 wired, I year warranty
CT-50 Ki~ 90 day parts
warranty
RA- I, receiver adapter kit
RA-I wired and pro-program­
med (se nd copy of receiver
schematic)

SPECIFICATIONS:
DC/ AC volts: iooev to I KV, 5 ranges
DC/AC
current O.lliA to 2.0 Amps, 5 ranges
Resistance: 0. 1 ohms to 20 Megohms, 6 ranges
Input
impedance:
Accuracy:
Power.

The DM·700 offers professional quality performance at a ho bbyist price .
Featu res incl ude : 26 d ifferent ranges and 5 funct ions , all arr anged in a
co nvenien t, easy to use for mat . Measure me nts are disp layed o n a large 31h

dicit , \1 inch LED readout with auto ma tic decimal placement, auto matic
po larity , overra nge ind icatio n s nd oveeloed pr otection up to 1250 volt s on all
ranges, making it virtually goof-proof TheDM~700 looks great , a hand some,

jet black , rugged ABS case with convenient rerracrabl e tilt bail mak es it an
ideal add it ion to any sho p. .19.95

2.95

79.95
3.95

$99 .95

SPECIFICATIONS:
Range: 20 Hz to 600 MHz The CT-50 is a versatile lab bench counter that will measure up t0600 MHz
Sensitivity: Less than 25 mv to 150 MHz with 8 digit precision. And, one of its best features is the Receive Fre quency

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) daoter is easil d f . d a sl I .10.0 Hz (600 MHz range) a apter IS easr y programme lor any receiver an a simp e connection to the
8 digits 0.4" LED receiver s VFO is all that is required for use. Adding the receiver adapte r in no
2.0 ppm 20-40 °C way limits the operation of the CT-50, the adapter can be conveniently
110 VAC or 12 VDC switched on or olI The CT-50 , a counter tha t can work double-duty!

Dis play:
Time base:
Power.

8 DIGITS 600 MHz

PRI CE S:
DM-7oo wind, I yearwarranty
DM-7oo xu 90 day parts
warranty
AC-I , AC adaptor
BP-3, Nicad pack +AC
adapter! charger
MP-I, Probe kit

AUDIO SCALER ACC ESSORIES COUNTER PREAMP

I .. _.=. a~l ~rn5~1J [JI ~(]'1[1I (]5 1'1(' .. IIR'! , \o ."lo<l,on gu o,on ,..d ..om ,". f~. I O d a y" l no. pl.o,.d
• l.:. l . ~.. 1::.:::1 ,.tuln In Oll91no l fo ,m 10' I. fund Add ~~ Ic r ,h ,pp,n g •

2575 BAIRD RD • PENFIELD NY 14526 PHON E ORD ERS • ,n>u,o n,. 'a omo"mum af I IO 0' ." . 0' a dd I S" CO? o dd
, , CALL 716-586-3950 11 o.a... und., I IO add l l \ O NV....d.n"'a dd 1> .o.

For high resolution audio measuremen ts, multiplies
UP in frequency.

• Great for PL tones
• Multiplies by 10 or 100
• 0 .01 Hz resolution!

529 95 Kit 5:j995 Wired

Te lescopic whip antenna- BNC plug. . $ 7.95
High impedance probe, light loading . .. .. . . . . . . . ... . . . . .. . . 15.95
Low pass probe, for audio measurements . . . . . . . . . . . . . . . .. . . . .. 15.95
Direct probe, general purpose usage . . . . . . . .. . . . . . .. . . . . . .. . .. 1 2 . ~5

Tilt bail, for CT 70,90, MINI- loo . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.95
Color burst calibration unit. calibrates counter

against color TV signal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14.95

For measuring extremely weak signals from 10 to t, C()()

MH:. Small sue, po wered by plug tr ansformer-in clu ded,
• F lai 25 db gain
• BNC Connectors
• Great for .sniffing RF with pick-up loop

$34 95 Kit $44 95 Wired

~»
-<
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KIT ONLY
$349.00

FUJITECH AUDIO KITS

LATEST AUDIO TECHNOLOGY
FROM JAPAN

Model A1033 Integra ted Tube Amplifier
• Latest Japanese Design
• Distortionless Output Transformer using

special winding techniques
• Most circuitry on PCB for easy assembly
and humfree performance

• Output 30W x 2 Ultra Linear
(Switch able to Triode)

15W x 2 Triode Output
(nearclassA performance)

• THO under 0.4%
: Frequency Response 30",:'30,000 Hz (-ldB)

Separate Pre-Out and Main-In KIT ONLY
$499.00

• ••
• • •

$499.00
Send $5,00 for each assembly manual,
refundable with orde r.

Monarchy Engineering, Inc.
380 Swift Avenue , Unit 21
South San Francisco, CA 94080

Visa or Mastercharge acceptable.

Model A501 Power Amp
• Pure Class A 25W + 25W

Switchable to Class AB lOOW + lOOW
Switchable to Bridge Class A looW mono
Swit chable to Bridge Class AB 300W mono
Frequenc y Response 5-200KHz (-ldB)
Signal-to-Noise Ratio 120dB
Non-magnetic Chassis
"Out-board" comprehensive protection
circuit ry
DC circuit ry wit h limit ed use of NFB
High Effic iency Fluid Convect ion Cooling
THO under 0.007%

KIT ONLY
$299 .00

Model A502 DC Stereo COntrol center
• Direct DC coupling from Input to Output
• DC servo circuitry
• Cascad e FET Input In all stages
• Separate Moving COil RIAA amplifier

Distortion below 0.005% (3V)
Max Output 15V
Frequency Response 20Hz-20KHz ±0.2 dB
Maximum Phono Input

MC = 16mv RMS (1KHz)
MM = 270mv RMS (1KHz)

Built-in Headphone amplifier
Relay Output Muting

$349.00

SAV E up to 50% on name brand test equip ment.
Free catalog and pr ice list. SALEN ELECTRON­
ICS, Box 82-G. Skokie. IL 60077

TELEVISION cab le co nverters-video acces ­
sories. di scount electronic prod ucts and parts.
$1.00. ELECTRONICS ETCETERA, P.O. Box 826.
So lvang . CA 93463

POWER supply - 12v @ 1 amp + 12v @ 2 amps
+ 5v @ 1.5 amps +24v @ 3 amps. AII fused. Used
16 x 7 x 5V2 encased. mo lded plug . $21.95 ppd ,
Perfect fo r di sc drives. F. G. STEVPENS CO., P.O.
Box 781. Norwalk . CT 06856

TEKTRONIX 585. three plug-i ns. cart. 105 gen­
erato r. $695 .00 lot. (813) 494-3118, P.O.B. 1823.
Arca dia. FL 3382 1

BOOTLEGGERS Bible for CB modif icat ions
$12.95. CB Radio Repair Manual. $8.95. Linear
Planbook $11.95. Also kits , comp lete units. and
mor e' Cata log $1.00 at : A.P, SYSTEMS, POB 263
RE. Newp o rt . RI 02840

SYNTH ESIZER module. PLL. 100 continuou s di­
rect bin ary coded channels at 10 KHz steps. 38
MHz out: wi th schematic. specs. applica tio n
not es. Send $9.98 ppus to PRESTON, 7 Dor is
Place. East Isli p. NY 11730

SPEAKERS by Electro-Voi ce and others. Build
you r own speaker system and save. Also mic ro­
ph on es, mi xers. amps, etc . Free list. SONIX CO"
Bo x 58-RE. Indi an Head. MD 20640. Phone (301)
753-6432.

ENJOY com me rcia l free te levision. Experi­
mental freque ncy co ntrol modul e is the fin est
avai lable today. Sine wave or gated pulse in ki t or
fac tory built . Infor mati on pac kage $2.00. refund­
able on fi rst order. LEE·TRONICS, P.O. Box 253.
Tay lo r. MI 48180

ATARI, Co mmodore compute rs. acces sories.
so ftware. lowest pr ices. inform at ion $1.00. (714)
783-0556. SPORT 'N' SOUND, 21999 Van Buren.
Gra nd Terr ace. CA 92324

UHF sinewave conve rters: comp lete kits
$175.00. etc hed /d rilled PCB $25.00. UHF varac ­
tor tun er $40.00. toroid kit $7.50. MCIVISA
accepted . Information $1.00. (714) 783-0556
SPORT 'N' SOUND, 21999 Van Bur en. Grand Ter­
race. CA 92324 '

Highly Effe c tive Home Study aSH Degre e Pro­
g ram for Exp e rienc e d Elect ron ic Technici ans
Our New Advanc ed Placem ent Program g ra nts
C redit for pr evi ous Schooling &.Professional Ex­
pe rience. Advance Rap idtyt Our 36th Yea rl

FREE DESCRIPTM LITERATURE!
Cook's Institute ot Electron ics Engineer ing
DESK 1S , P.O. BOX 20345. JACKSON. MS 39209

EDUCATION & INSTRUCTION

ORDER No. 171A E047

1@UC!3~ ROUTE 9N,
PL A T TSBURGH , N. Y. 1290 1
r .l.: (51 8) 561 ·8700.

P.O. Board Material. Free Info. BOYD ELEC­
TRONICS, 1998 South gate Way, Grants Pass,
OR 97526

SATELLITE system. $1950.00. Com plete rece iver
ki ts availab le. WESTCOM, 715 Washin gto n.
Ayden. NC 285 13. Dealers welcome.

THE Tranny Caddy-tough. roomy light weight
ca rry ing case for tool s. components. PCB·s.
etC.- fu ll de tai ls: MHP Co., Room 1042. 485 Fifth
Avenu e. New York , NY 10017.

UNIVERSITY degrees by mal l! Bachelors, Mas­
ters. PhD 's .. Free revealing details. COUNSEL­
ING, Box 317-RE5. Tustin . CA 92680.

ORDERING INFORMATION:
Call or Wrlle For Free CatalogI ~e<fI" 3TZ Time Zone.Clock Kit

I Mi c ropr o cesso r/ROM clock kit keeps loc al time (12 hour : ~~~ ~i~:~E~~ ~:E;SA~~s~2~~~~;~.?Y'SALL COD
~ fo rmat), and 2 wor ld time zo nes (~4 hOur form at) ; Large ORDERS
~ .6 " ORAN GE readout s 10 min. ID t imer for HAMS. Co mes ..,$1.00HANDL ING ON ORDERS UNDE R $10.00
'- co mp lete wi th att ract ive plast ic case and wa llp lug XFMR. : X~~'6~cFg:R~~p~~N~HECK
~ • 6 0 '9 '! (tn . min . \oc) • Q UI IIl XTAL T,meba ie * TE XAS RESIDENTS ADD S'" STA TE SAl.ES TAX

~ : ~:"~~:::c~ f~~~II~~lnb~~1 : ~~t~~~ :Cdk:.Pm&,ked I nd .., ~~:f~;\~~loNRg~~~:iEi~~~rf.~R SHIPPIN G
~ sw.tc ees plated PC bol rtn .., CALL (214) 27..3SS3 TO PLA CE CREDIT CARO OR COO
~ • Second' Re\etlHo ld future $S440 ORDER

\..."'-...................., ...." " , ...." " " " " , ......""" ",...." " " " , ...., ...., ................., .........:

I 7 Watt Audio Am p Kit $6.95
~ SMALL, SINGLE HYBRID rc AND COMPONENTS FIT ON A2 "
~ x 3" PC BOARD (INCLUDED). RUNS ON 12VDC. GREAT FOR
~ ANY PROJECT THAT NEEDS AN INEXPENSIVE AMP. LESS
~ THAN 3'11 THO @ 5 WATTS. CO MPATIBLE WITH SE-01
~ SOUND KIT .

If you have trou ble sleeping and you would lik e the rest of
the neighborh ood to share your misery then ttus htt le kit
will be for you! There is no way to accurately describe the
un earthl y howls. screa ms and ton es that come out of ttus
ki t. Four separate tone OSCillators are mixed . canc elled
and stepped at a vary ing rate . 10 Watts of c razy sou nds . A
g reat fun kit or a prac ti cal burglar ala rm. Complete With

:_~~~~a~dRa~~:=~~~~i components lessspeake r. For

Doomsday Alarm K it $9.95
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IIEMAL LECTRONICS
Dept 42

5685 SW 80th Street , Miami, FL 33143
Call (305) 661-5534

CBRADIO

COMPUTER ACCESSORIES

CABLE
POLYETHYLENE DIELECTRIC

RG213 no nconf am inating 95% Sh ie ld mil s pec . . 36c/ft .
RG58AU stranded M IL.SPEC 12c/ft .
RG8U 95°0 sh ield M I L SP EC _ 31c/ f t .

LOW LOSS FOAM DIELECTRIC
RG8 X (m in i 8) 95% Shie ld 17clft .
RG8U 97% .h ield .. .. JOc/lt.
RG58U 95% Shield 10e/ft.
RG58AU stra nded center 80% Shie ld ll e/ ft .
RG59 /U 100% lo il Shie ld TV tvpe 10e/ ft .
Roto r Cob le 2·18 go 6·22 go 19c/ ft .
Cob le.Shipping $3.00 1st 100 II.. $2.00 each odd ' i 100 ft .

CONNECTORS
PL ·259 & SO·23'1 10/ $3.89
Redu cer UG ·175 or 176 10/$1.99
UG ·255 (PL ·259 to BN C) . . . $3.50

Connectors-5hipping 10% add 'i . $1.50 minimum
FREE CATALOG

COD add $1.50 - FLA. Re s. a dd 4% Sales Ta x

LEMON-AID Loader. Plug in. Ends touchy cas­
sette loading TRS-80. Guaranteed. $12.99 post­
paid. WAYNE LEMONS TECH SERVICES, PO
Box 429. Buffalo. MO 65622 (417) 345-7643.

GET more CB channels and range! Frequency
Expanders. boosters. speech processors. FM
co nverters. ignit ion noise blankers. how-to
books. pla ns. modifications. Catalog $2. CB
CITY, Box 31500RE. Phoenix. AZ 85046• I • ~. • • • ~ ..

'. ,:F··"~ ":.~.. ' ..
...~ I t~'" •

Kit $ 14 .60

C& K Style Toggle Switches
OPoT ON-OFF·ON $2.00
OPOT ON-OFF $1.6 0
SPOT ON· OFF·ON $ 1.40
SPOT ON· OFF $ 1.10

32,768 MHz Xlal , . , , , , , $2,50

5 Function LCD Pen Watch
High Quahty ball pe.n t pen With burtt -in 5
func tio n LCD w atc h. Comes as fmlshe d
prod uct only With gift box . $9 .99

30W Single Channel Power Amp.
Compoll ct power amp . With volume . treb le
olIndbne contr ol. Excell ent for boo st ing the
power of your portable radiO, or cassette
Connect toy our TV audiO and elO;petiencethe
real sou nd of you r TV program.
HKI T·300 Kit$16.95

Kit $49 .50

LCD Multlmeter

HITECH KITS EOUCATIOIIAL IIIIIATURE
FUN TO BUILD AND USE

D-35V 1.5A Quality
Power Supply

Provide. 4 rang •• of currenl
IIm ltong up to 1.5A. Uses pre ­
CISion regulator and power

$59 .9 5 Ir,nllslor boosler,
HKIT ·83A Kit $19.50

The affordabl e LCD Mull imotor. High sccu­
racy 19 range large 3* d igit oMM With
diode test . olIuto polarity and LO BolI t t.
Ind icator .
M od .1 101 Fu lly Assembl ed

D-50V 3A Regulated
Adjustable Power Supply
W ith O'\Iedoad prot ect ion lInd LED
powe r on Indocator. AIS!!rn528.50
HKIT-503 Kit $24.50

7 Digit
Universal Counter

HKIT ·8 6A

Urw",ersal Counte r counts up
to 60 M Hz and 10 rmllicn
events. 7 l arge 0 .5" d ig its.
Crystal t im e base. High per­
fo rmanc e.

CIRCLE 85 ON FREE INFORMATION CARD

Function Generator IW e also special ize in hi gh q ua lity
Generates tnollngle. squire or SIno custom PC B m anuf acturing.
wave. 1 Hz to 100 KHz. Ideal fo r Pl ease se nd in quiry .
test ing audIO amps .
HKIT-55 Kit $35 .50 Kits do not mctude xformer/ batt./case

~
To Orde r. send check or money order to :

Hitech Electronics
4425 W . Sepulveda Blvd_. Tor r an c e CA 9050 5

Ph one Orders : (213) 371 -2160
VISA and MIC welcomed Minimum Order S9.00
Shlppm9 and Handling $2 .00 . CA reSident add 6" rex.

PLEASE VISI T OU R STORE . Op en 10 :00 -6:00 Mo n. thru Sat .

Spec ial discounts 1'II.labie to educatlOOaI irm itutions. O.aler nqui"" invited .

mJmJmJ~~~~mJ~~~~~l!mJ~~~mJmJmJ~~~~mJ~mJ~mJmJmJ~mJ
mJ ~
mJ mJ
mJ mJ
I!l I!
mJ I!l
mJ I!
mJ I!l
mJ I!
121 ~~:~'I~~~~~ :J~:'~::~'~.~~~~~:=~O::~ i :IO~;~~~"h=,.:t:;:i~~~ ;~~'I~Of~?;:' :Ic;~~ :::.,~=~~~h:.;:,ok~l ~':~~~;':g':I::~: '~='::~::Q":~~ l§1
~ ~.~J.~'=~~,~':~:I/~~tO;:.~'~f~;I:I~"':.:':J!:;'::I~:~f~: ~~~~:t~: ~I'I~':!~:~~ ',:,.":~~".%=~ :~:::~;I~,~:~: l :~~~.ro,:: ~~,"b~:;:" ~k ,... Ii1
~ .......blf'nll""'I>OI'l. YCNP'_d"ball.ry'Orl"'blll~~;:;" ~~~I~~~f ~.~;~-,;;;rCAT AL OG OF KITS AND PARTS. lal
mJ ~~~~;teV~::~~Era~~~~r~~eL:i~~i k~tl~rod uces bril-~~ ./ ~~~~T~eO.~~~ ~~~~La~Ja~~i~~~r~~ ~~~ (LEOS) • . • II!Bl uant flashes of l ig~ t. Operates from standard -r;~.< ap.pear to spinaround.ten numbers. When yourelease '.. ". . mI

120VAC. Reliable deSIgn-th ousands ofthese are~ thebutton theelectronicballappears to slowdown ~ " ~ .
~ in use throughout the world. Overall size of com·... ,..... 1... and finallycomesto a stopon onenumber. Astheball mJ
Bl ~~~~ boar~~~;~ x 2"W x 3~H . " . ~P~~~I~:rr~~sg~a~:~:m~tss~z~c~~ngo~~~~~i.~~~n~~6~~i~~~ un~~. 99 eJ
~ 3VDCELECTRONIC WARNINGFLASHER KIT~ ACFAILURE ALARM KIT ...,
~ This portablebatteryoperateddevice continuously . Hav~ you everbeenlatebecause theACwenton andyour clockradio ~

~ ~~;~s&~rsb~ ~~~~t~~~eg~~a~t3i;:a~~:~ ~~~~~t~o~ a .. -- ~l~~I~;~~~s?u~i~l:n:~~~~=a~I~~"~~~~~~fat~~XCSlm~- ~_ . , l§l
I2J great safety device. Features xenon f1ashtube.Operates . goes off the unit emits a tone. Featuresgreen " . /~ @

on 3VDC (two 1.5V Batteries). Size of board: 2Yl~L x 2'"W. ready light andpiezoelectric tone device. Oper- •• • ~mJ C32D7 $7.95 ates on 9V banery. Sizeof board: 2.8' x 2.3". C«83 S4.75 ~

@ STROBOSCOPE KIT. . .. '. 10 WAn SIREN KIT mJ
I:ii:I Reliable ICd.eslgn kit for use m phYS I~s expenments~or ~ - ,,' Kitprovidesaloud alternatingtoneoutput. Uses two IC's andapower
~ troubleshootmg. Optically stops motion of fans. .~ .. transistorto providea reliableperformance. Features variablesound el
-=' Nheels. putlys. flywheels. etc. The stroboscope - • controland 6 to 12VOC operation. ReQuires6 ohmI2J operates from standard l ?OVA~ and features ~nght .. ......, ...~, speaker. Size of board: 3.5" x 1.5". ~ Ij}mJ ~O~ofl"h~~~~;; d ICdes lgn . Slle ofboard : 3 .5 x 4.75. Cl068 $5.00 ~ mJ

PHOTO SLAVE TRIGGER KIT SOUND EFFECTS GENERATOR KIT ...,B1 Probably themost sensrnve slavetrigger kit on~o Exciting sound effects kit uses the popular 11764:77~I 0~ .g,
@ themarket. SImply connecttothestrobethat will c~ i p to develop phasor. locomotive. slren,.twee!mg I ::::;- .a.~ ~
~ beused as theslave. Whenthemasterstrobe bird. organ. Model T, etc. sounds . Uses dip SWItch _~~ ~mJ IS fired the slave strobe will also flash. Size of for simple programmingof thegenerator. Operates °ii ".~ 121
mJ ~~~ri 15" ~.~o =r ba~~i.g~ize of board: 3.25" x 2". -@T ~

FASCINATION STAR KIT PHASOR GUN SOUND ANDLIGHTKITmJ p.roducesan ': ex~ IOd i ng. star" VISual effectu. ing 251l!i':-jall Here'sa.simplekitW!lichmakesanexcene.etflrst project. Uses speciat l2l
@LEoSand ICclrcUltry.ThecenterLED lights firstthen ll- . :~: 0'- IC. darhngton transistorand LED to produce~. @= the next groupof LEOSlight andthen another set of I _ 0 0. : ~ • • o - - " outer space phasor gun" sound and flashing ~

@ lights until theouteredge of thestar lights up. Thel ; : : . . .._ red light. Operates from 9V battery. SIze of ~
I:i:' process then reverses Itself. Operates from 9V bat- ~ board: 1° x 1 .2 ~ . ... I:i:l
~ te . Cl432 510.95 __ _ ~ C«84 $4.00 I!l
@ SEOUENTIAL LEDFLASHER KIT t.·•.· O••.I: 3CHANNEL COLOR ORGAN ~
~ This kit combinesICcircuitryand 10jumbored ~- I· II)) Very popular 3 channelcolor organ causeslights of your choice to

mJ ~~t~n~Oo~~ryd ~~~ta S~I~~~ti~II~~~~~P~~ht ~~~~ft . Easy to or-" ~:~~r~~e b;~to~t1~~~i; .~~~~~e~~~s~~~~nrrg~t~~d 3~~ J;'; l2l
~ build kit. Operates from 9V battery, Size of board: 5.25" x 1.5-. lamps, etc. Operates from 120VAC. Sizeof board:~~..,( I!ll!!! Cl431 56.75 3" x 5". Cl530 $8.50 ~,~~ I!l
mJmJ mJ mJ mJ mJmJ l! mJ mJ mJ mJ mJ l! mJ mJ~~ mJ mJ ~mJ ~ mJ mJ~ mJ mJ mJ mJ l! l! mJ l!
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$1795

MULTI-VOLTAGE
SWITCHING

POWER SUPPLY

$3495

UHF VARACTOR
TUNER

$1795

W/9"LEADS

HMR 11*
6 MO. WARRANTY

INPUT 110 V.A.C. OUTPUT +5 -5, +12 -12. +24, & +46

ORDERING
INSTRUCTIONS Minimum order $10.00
C.O.D. Paym en t by cash or money or der,
company check.
C.O.D. - $2 .25 + $2 .35 sh ipping.
CREDIT CARDS - Master Charge & Visa .
SHIPPING MINIMUM $2 .35 + 35Cper $100.00
for insurance.

'We do not sell these items for the use of
receiving subscription type TV transmissions.

CIRCLE 78 ON FREE INFORMATION CARD

INTERTElL
PHONES

Model 2160
21 Button

W/lntercom

**TV BOX BUILDERS**
LM 781 2 $ 1.35 LM 301. $.90
LM7815 $ 1.1 5 LM1458 $1 .00
78115 $1 .05 LM 380 $1 .90
LM1 800 $2.45 NE 565 $1 .90
LM 1889 $2.75 MC1330 $2.40

MC1350 $1.90

741 23 $1.80 MC1358 $2 .10

9 V. BATIERY CLIPS

(6 02) 266-9758 (602)266-9758

~,...O"... ELEC't4'O~
..~ SURPLUS ~('
6835 North 16th Street
Phoenix, Arizona 85016

CH3/CH4 Modulator

~~~
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00
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EdgeMeter 250 UA,
fits in~"x 1~" hole.
Black background.

Scale 1-20Top,
0-5 Bottom.

$1.25 ea. 5/$5.00

14pin$.14
16pin .16 ~
18pin .18 '"20pin .20
24pin .24
40pin .40

E. F. JOHNSON
"S"METER

POWER SUPPLY

$3.95 ea.
+ 12 vdc .1 amps
+ 5vdc .4 amps

ICSOCKETS
GOLD·PLATED

WIRE WRAP

$2.00 ea.

3" Diam.,
8 0HM,
5 Watts.

TRIMMER CAP

1.5-20PF~
(ARCO PC-402) 50¢ ea.

DIP SOLDER
ICSOCKETS

50-99$6.00

roo-us $5.50
1-9 $7.50

10-49$6.50

C.B. SPECIAL
CONVERT THESE TO10 METER FM

New HY-GAINprintedcircuit board assembly wrth PLL02A
chipand 3crystals. (Squelch pot, volume control and
channel switchnotincluded.) Boards sold asis,the waywe
bought them from the manufacturer. Board dimensions
s-x 6Y,:

24·Volt
POWER SUPPLY

S.4 AMPS
MFGby

AC DC Electronics Inc.
Model OEM 24N5.4-1

SAMEASABOVE EXCEPT
24 VOLT 7 AMP. $65.00

COMPUTER GRADE ELECTROLYTICS
VAWE/MFO VOLTS DIAM./LGTH. PRICE

63,000 @ 1SV 3" X SW' $4.00 ea.
10,000 @ 20V 1W' xS3f4" $3.00 ea.
2,700 @ 2SV 1W' x 2W' $2.00 ea.
2,900 @ 2SV 1W' x 2" $2.00 ea.

100,000 @ 30V 3" X SW' $6.00 ea .
39,000 @ 30V 1" X S;.', " $4.00 ea .
34,000 @ 30V 3" x SW' $3.00 ea .

4S0 @ 7SV 1W' x 2W' $2.00 ea.
SOD @ 100V 1W' X 3W' $2.00 ea.

SO @ 4S0V 1W' x 2" $2.00 ea.

AXIAL LEAD SPEAKER
ELECTROLYTIC

CAPACITORS
2uF@ 15V12/S1.00

10 uF @ 15V12/S1.00
20 uF@ 15V12/$1.00
50uF @ 15V12/$1.00

2.2uF@ 25V12/$1.00
33 uF @ 25V12/$1.00

1 uF @ 35V 12/$1.00
2 uF @150V12/$1.00

25uF@ 25V15/$2.00
3 uF@ 50V 15/$2.00
5 uF @ 50V15/$2.00

10 uF @ 50V15/$2.00
250 uF @ 25V10/$2.00

SUB·MINI10K POT

iJ~
. . " ..~ with On-Off

. Ib~ . . W' hole mount,
--,.. Ye" Dshaft,

5/$1.00 ¥.I" thread section.

EDGE CONNECTORS

REMOTE 40 CH. C.B. SPECIAL
NEW HYGAIN16 MODE L2716

HANDSET HAS DIGITALCLOCK.
PLASTICCASEfOR REMOTE
NOT INCLUDED SOLD AS IS$29.95

"10"1x5" hx5" w

Input105-125 vac 50/60 Hz. Has $45 00
volt adj andO.L.adj . Output •
terminals contain + out, + sen,
- sen, - out,acneut, acline and GNO.13 LBS.

$14.95

ElpowerEP680 may be charged con­
stant voltage orconstantcurrent.Bat­
tery is self-contained and requires no
maintenance. Connectionsmade with
quickconnectlugs.All plasticcasesize
51'.! h x 2¥.w x 41'.! I,weight 4lbs.

TELEPHONE & TTY
INTERFACE MODEM

MFG byAndersonJacobson
OAA Modem Model OC230With A-36

TelephoneCoupler

DB CONNECTORS
:Sf'" 25 P2 5 0.re .;-,. 25 S3:50

SOUO GEL BATTERY
6volt@ 8a.h.with Charger

~

Rated 300 Baud. hall or lull duplex OM level
adjustable0 10 - 3. - , 10 - 6. - 7 to - 10 TTY
and DAA outputs brought out to 15 pm Molex
connectors FSKOSCillator sends 1070Hzspace
and1270 Hzmark. Receives 2025 Hz space and
2225Hzmark Telephonecoupler has4·ft cord
andplug Size4 \.~ Wx15 Lx 3 ~ Dp deSIgnedto
berecessecin deskor panel HectromcsIn case.
6 ~. Wx12x21. " Dp With 8-ft . 3-wlre U-ground
cord andplug. Operates on115 vac, 50/ 60Hz. !".
Amp. Supplied With ccnnecnon sheet Removed
from equipment. excellent condmon. guaran·
teed

~~$69.95

~-v~

WHISTLE .ACTIVATED
SWITCH ~

:..('
$2.50 ea. .

Your whistlefromadistanceof30' max. is
pickedup byanFET condensermic, which
turnsontheswrtch. (Sensitivity can be
adjusted .) Match your whistleagainand
turns off.
SchematicDiagramSuppl ied

Primary - 115 vac
Secondary- 32v with
24 v tapat15 amps
Oim. 4W' h X3¥, " w X4" deep

POWER
TRANSFORMER

$14.95 ea.

SOLD ASIS $9.95 ea.

"TANK BATTLE" TV GAME
Injust ashort time andwrthafewminor parts,the most
novice hobbiest can complete thisexerting TankBattle
game.Create afun-filled evening for the whole family.
Two independent tanks rumble thruland mine fields,
shoot shells andfragment when hrt. Fourdisbnctengine
sounds areproduced forthe differentspeeds .Sounds of
gunfire,shell burstsandtankexplosionsarerealistic.
Automaticon-screen scoring. Supplied wrthschematic
drawing.

MUFFIN FANS

4~" w x 7~" I x¥." to 1'12" h
Has a lip for recessed face

plateanda felt bottom

750MFD330V

2.~:G~:~,~~I~.SH~;-;
$1.25 each •::',.
10for $11.00 -

SCREW DRIVER KIT

'llt~6nI Ill>

Handlestoresfour blades
2 singleslot 5/32" & 3/32"
1phillips 1scratchawl
6" long with oneblade
inserted $1.00 ea.

SUPER SMALL
PHOTOFLASH

170 MFD 330 VO LT~
1V."x W' .

2for $1.50 ~:;,.,
10for $7.00 -

$2.50 ea.

AMP METERS

TEXAS INSTRUMENT
KEYBOARD

$1.95 ea.

5/$8.00

Has 3 slideswitches, 26 different
keys , keypad removable by4 screws

$4.95/100' $3.00/50'

lim..

2V," square, no shunt required.
Easy-to-readdial.

Movements: 0-6, 0-10, 0-17

MODEM CABLE MFGBy Rotron Inc.
ASSEMBLIES 3 Blades 4¥." Square COVERFOR OB2 SP/S (PLASTIC) 1.25

$5.50ea .~q;:--_< • 11 0VAcU$~95 ea . C&KSWITCHES
" NEW ,

Conn ClJ 11 0 VAC Model MU2A1
& 22 AWG $12 00

Hood # Cond Length • ea.

2255 sP if' 1~: DIP SWITCH L-3 J-3
J-60 Double Row /Wire Wrap .100

7' POWER CORD ~~"-'-Of~'. " ~'<$ Part# Movement 22 pins $3.49 10/$3D.00
HEWLETT PACKARD TYPE z: J-60 7101 SPDT 30 pins $3.9610 /$32.00

Molded3 Prong L-3 7108 SPDT 50 pins $5.4310 /$45.00
Plug withmolded (momentary) Double Row / Solder Eyelet .156

~
- 5 POSITION $1.00 ea. 6 pins $1.10 10/$ 9.00- ~ receptacle 8 POSITION $1.50 ea. J-3 7201 DPDT (special 40

- Belden16 AWG large rocker) 15pins $1.6510/ $12.50 14pin C ea
~ . - 10 POSITION $2.00 ea. 22 pins $2.081 0/$17.00 16pin 45cea.

$3.00 ea. 12 POSITION $2.50 ea. $1.00 ea. 6/$5.00 43 pins $3.6610/$30.00

COPPER
CLAD BOARD

(DoubleSide)

Size9.25 x 10.75
Thickness .062

$2.00 ea.

ERIE TRIMMER CAP

513-002
.196" Oia.. 08ll" Hig h~

3.5-20pf ~

$.75 ea.

SMALLENOUGHTOfiT
INYOUR WATCH

TERMS: All material guaranteed unlessotherwisestated.If youare notsatisfiedwithour product, itmaybe returnedwithin10 days fora refund (lessshipping). Please
add$4.00 for shippingand handlingon all orders. COD'sacceptedfor orderstotaling $50 or more. All orders shipped UPS unlessotherwisespecified. Florida residents
please add4%salestax. Miniml.l11 order. $15.00. Foreignorders- USfoods only,add20%for shipping and handling.

COAX CONNECTORS

UG-273/ UBNC-f/UHF-M $2.50 I-- - - - ------l!--'::....---==-=-= .,..,....,,..,,..,.,,----==-__-i
UG-255/ UBNC-MlUHF-F $3.00 1-----..:::::......,..,.----:-::--,--,----,--1
UG-146 A/UN-MlUHF-F $4.50
UG-83B/ UN-F/ UHF-M $4.50
UG-175 RG-58Adapt $ .20
UG-176 RG-59Adapt $ .20
UG-l094BNC-F/Panel $1.00
S0239 50c
PL259 60c

COAXIAL CABLE
50OHM-RG174
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1/4 WATT RESISTOR ASSORTMENTS - 5%

D~OIb
Functi on Prte.
C MOS Precis io n TIm er 14.95
s to ewatcn Chip, X T L 2'''95
3\'1 DigIt A ID ( LC D Drivel 16.95
rc, cn euu Bo ard, Displ ay 34.95
3ib Digit AI D (LED Dr ive) 15.95
IC . Ci rc u it Ba u d, D ispl ay 29.95
3V2Di gi t AI D LCD Di s. H LD . 18.95
31ftDigit AjD LED DIs. H LO . 11.95
Low Battery V o lt Indicator 2.25
CM OS LED Stopwatc h /T lmer 12.95
Sto pwatch Chip, XT L 19.95
Ton e aenerato r 5.15
T on e ae nerator Chi p . X T L 12.95
Osc Ulii tor Cont ro ll e r 6.50
Fr eq . C o u n te r ChiP, X T L 13.95
seven Deca de C ou nte r 17.95
C loc k a,nerator 3.95
4 F u nc. CMOS Stop w atch CKT 13.95
4 Func. St o pwil tc:h Ch ip, X T L 19.95
a-Dig it Un1". Counte r C.A . 32.00
I -D igIt Fr eq . Co unt e r C .A . 25.95
a·Ol~llt Fr eq . Count er C .C . 21.95
4-0 lg l t LED U p/D own Counter 12.95
a· D lg lt U n lv. LE D Dr ive 10.95
LCD " VI Digit Up Counter DR I 11.25
1·0191t uruv. Co un t er 31.95
5 Functio n Co unte r C h ip, X T L 74.95
CMOS B in Prog. Timer/Counter 4.95
CMOS Dl vld e ·b y ·256 RC Timer 2.05
CMOS 6C D Prog . T im e r/ Counter 6.00
C MOS BC D P rog . Timer /Counter 5.25
C MOS S55T im er (I p in ) 1.~5

C MOS !.S6 Timer (14 pi n) 2.20
CM O S o e A m p Co m plrl t o r 5MV 2.25
C MOS o e A mp E xt . cm vr. 5MV 2.95
C MOS DUll 0 1' A m p Compo 5M V 3.95
CMOS T ri OI' A mp Compo 10MV 5.35
CMOS Q Ui d 01' A m p Co mpo 10M V ' .50
CM O S Q Ui d 0 1' Am p Comp o 10M V 7.50

~~~~!~r~o~:~~tre:to r ~:=
Mo n o li t h ic Lo g..rl thmlc A m p 21.60
!lOPp m Blnd- G A P Volt Ref. D iode 2.50
Vo lt Re f/ In d ica t o r 2.95
Vo lt Ref mer cator 2.95

PlrtNo.
70451P I
70U EV/Klt*
7l06C P L
7l 06E V / Klt fl"
7l0 7CPL
7107E V / Klt *
7116CP L
7111CP L
72011DR""' ,PO
~EV/K lt*

7206CJ PE
7206CEV/K lt*
720'A IPO
7207AEV/Klt*
12C11PI
72Q9IPA
72151PG
7215EV/Klt*
7216A IJ I
7216CIJ I
7216D IP I
7211lJ I
72IIC IJ I
72'24IP L
7226A IJL
7226AEV/Klt*
7240IJE
7242IJA
7250IJ E
7260IJE
75S5IPA
15561PO
7611BCPA
7612B C PA
7621BCP A
76JICCPE
764ICCPD
'1642CCP D
7<6OC PA
8OJ8CCP O
8048CCPE
8069CCQ
B211CPA
I212CPA

14COO .>l 74C ' '' C221 1.95
74C02 .>l '''C95 1.59 14C~ '.25
'''CD'' .>l 74C IO? 1... 74C244 ' .25
7"C OS .>l 74CI Sl '.95 74C37J ,...
14CIO .>l 74CI 54 ' .95 74C314 ':i;7"C 14 .15 74C157 ' .25 74C901
,4 C2O .ss 74C I6Q 1.69 " C903 .W
' ''C 30 .>l 74C I61 1.60 74C911 10.95
74C" 2 I.>l 74C162 I." 74C912 10.95
7"C48 1.95 74CI 53 1... 74C915 1...
74C 7J .7'l 74C 164 1.59 74C917 10.95
74C7" . 79 7~Cl1J 1.>l 74C922 5."
74Cas 1.95 74C174 1.>l 74C923 5.15
74C86 ... 74C I7S 1.19 7~C925 ,.se
7"Cag 6... 74Cl92 1." "em 7."
74Cgo 1.29 74C I93 1... IOC95 .79
74C93 1.29 74CI95 1.59 aOOl1 .79

I...HOOO2C N •.as LINEAR L M702H .79
L MIOCLH .... L M703CN .ss
L MllCLH '.15 L M340T-5 1.25 LM 709N .29
LHOO~OH ' .95 L M340T· 12 1.25 LMll0N .7'l
TL071CP .79 L M 340T·1 5 1.25 LM111N .79
T L072C P 1.>l LM .J.4lp·5 .15 LM723N ...
T LO'4C N 2.49 L M34lp·12 .15 L M7JJN 1.00
L HOOI2CO 35." I...M341p· 15 .15 L M7J9N 1.19
T LQl2C P 1.19 L M342P-5 ... LM741CN .35
T U64CN 2.19 L M342p ·12 ... MC n-U S CG 3.00
L HQ094CD 35." L M342p ·15 ... LM 7" 7N .79
L MJOOH ... L M J4BN 1.25 LM7 48N .59
L M301C N .35 L Ml50 K 5.15 L M I014N '.15
L M302H 1.95 I..F351N .60 L Mm ON 1.95
L M304H 1.95 L F 35JN 1.00 L M14sa C N .59
L M305H ... LF lSSN 1.10 L Ml488N 1.25
L M307C N ... LF 356N 1.10 L MI419N 1.25
LM 308C N 1.00 L.M35BN 1.00 L MI496N 1.95
L M309H 1.95 LMJ$9N 1.79 L MI556V 1.75
L M309K 1.25 L M370N .... L MI IC(lN 2.95
L M310CN 1.15 LM313N ' .25 L MI 871N 5."
L MJl1 /CN .90 LMJnN ' .95 LM1872N 5."
L MJl 2H 2,49 L M380N 1.25 L MI8nN-9 '.25
L M311MP 1.15 L M3I IN 1.95 L Ml 889N ' .20
L M317T 1.15 I...MJI2 N 1.79 L M ll96N 1.15
L MJl 7K '.95 L M3&4N 1.95 L M2002T 1.49
L MJl8CN 1.95 LM3I6N ·3 1.29 LM28np ' .05
L M319N 1.95 L MJ81N 1."5 L M287BP ' .25
L M320K -5 1.35 L MJ89N 1.35 LM2896p ·l ' .25
L M320K· 12 1.35 L MJ92N ... L M3119N ' .95
L M320K -l$ 1.35 L F 398N '.00 L MJ900N ...
L M320T-5 1.25 L M399H 5.00 L M3905CN 1.25
L M320T ·12 1.25 T L<t904C N .... L Ml909N 1.15
L Ml2OT -15 1.25 T L496CP 1.15 L MJ914N ' .95
L MJ2J K 5.95 N E510A ' .00 LM J915N ' .95
L M324N ... NE 529A ' .95 I...MJj16N ' .95
L M1290 Z .65 NE5JIH ' .95 RC 41J6N 1.25
L M3JIN '.95 N ESJliH 5.00 RC 4151NB ' .95
L M3l4 Z \.30 NE$40H '.00 R C4194T K 6."
L MJJS Z I.'" NES44 N '.95 RC4195TK 5."
L M3J6Z 1.15 N t550A 1.30 L M-4SOUA ' .25
L MJJ1T 1.95 NE555V .>l IC L80JI B ' .95
L M3J7M P 1.15 L MSS6N ... LM IXlaON 1.29
L M3lIK ' .95 N E56<N ' .95 L MIJ600N I."
I...MlJlJ N ... L M565N 1.25 7511l N 1.95
L M340K-5 1.35 L M5ti6CN 1.95 "'''N ...
L M340K·12 1.35 L M567V 1.25 1545IC N .>l
LM 340K·l!. 1.35 NE 570N ' .95 "'''' ...

."

2 /.n..

ELECTRONICS

L1TRONIX Stick Display Sale

NATIONAL Stick Display Sale
u o " UMI!UC .. 'lIIl....va-_ IOLI..- P l e-~, _ _'01"_ _ ,

101"_ _ '

.....--,.._-,

....._-,
~----

---

10 O h m 12 O h m IS Oh m 18 O h m 22 O h m
$1 .95ASST. 1 Sea. 27 Ohm 33 O hm 19 O hm 41 0 h m 56 O h m 50pcs.

68 O hm 82 Ohm 100 O hm 120 O hm 150 O h m
$1.95ASST. 2 S ea . ISO O hm 220 O hm 270 Ohm 3JOOh m.))O O h m SOpcs.

470 O hm 560 O hm 610 Ohm 820 O h m lK
$1.95ASST. 3 5 e • • 1.2K BK UK 2.2K 2. 7K so p e s.

3.3K 3.9K 4.7K 5.6 K UK
$1 .95ASST. 4 5el. 8.2 K 10K 12K 15K 11K sopes.

22K 27K 13K >lK "K
$1.95ASST . 5 5el . S6K "K 12K lOOK 120K 50pes.

l"K 110K 220K ' JOK 3JOK
$ 1.95ASS T. 6 Sea. 390K . JOK 560K 6IQK a20K 5 0pes.

1M 1.2M 1.5M UM 2.2M
$ 1.95ASST. 7 5 el. 2.7M 3.3M 3.9M 4.7M 5.6M 5 0pcs.

ASST. 8R Incl udesResistorAssts. 1-7 (350pes.) $10 .95 ea.

8
." WVDC WVDC PAICE... ,..

" ."... ... .."'.... ,..... .. ."..... .. ."..... " '"..... '"~ ."u .. " ."
N:--~ .",.",.... .. ' "..... .. '"5.101. .. ."1.11D .. '"......, LOW PROFI LE SOLDER TAIL

(TIN) SOCKETS STANDARD (TI N)
I·" 25'" 50-100

I·" 25... 50-100
8 p in L P .17 .1' .15

I~ p in 5T .zt .25 .,.14 pi n L P .20 .1' .11 16pln ST .30 .n .2516 pi n L P .22 .21 .20 18 pi n ST .35 .32 .3018 p in L P .29 .21 .n 24 pin S T ... ... ...20 pi n L P ... .32 .30 21 pi n S T ... .90 .ai22 p in LP ." .36 .35 36 pin ST 1.39 1.26 1.1524 p in L P ... ." .36 40 pi n S T 1.59 1.45 1.3021 pi n I...P ... ... ."J6 pin LP .60 .59 .58

I' WIRE WRAP SOCK ETS40 etn L P .63 .62 ••1
(GOLD) LEVEL # 3• SOLDE RTAI L (GOLD) 1·2~

,..... 50-100
STANDARD 8plnWW .59 •S< ...

10 pl n W W ... .63 .58
1-" ..... 50-100 14 pi n WW .79 .n .67

8 pin SG .>l .35 .31 16 p ln WW .as .77 .JO
14 pi n S G ... ... .'1 18 pi n WW ... .90 .11
16 pi n SG .S< ... ... 20 pi n WW 1.19 1.01 ...
18 pin SG .59 .53 ... 22pl n WW 1."9 1.35 1.23
24 p in SG . 79 .15 .•. 24pl nWW I." 1.26 1.14
28 p in SG 1.10 1.00 .90 2B p ln WW 1... 1.53 1."
J6 pin SG 1.65 I.... 1.26 J6p lnWW 2.19 I." 1.79
40 pi n SG 1.15 1.59 1.45 40 pi n WW '.29 '.09 1.19

~Bulova Q~H~X!~AC~~~!~! Watches@

II~" II'~-- O .
=~.::=:s.= =~~ii ;S~e-=~ =rw'.~=

Your Choice - $69.95 ea. any Model
CALL OR SEND ORDER IN REFERENCING TO THIS AD FOR SPECIAL PRICE

Becaus. 01 L1mlt.d Supply. pl.... provld. a second and th ird choice

- 7400
SN 7Q N .20 SN7.472N .29 S N 74156N .79
SN7~lN .20 5 N 1473N .35 SN74151N ...
SN7~N .25 5 N 1414N .35 5N1416ON ...
SN7~N .25 S N 747SN ... 5N74161N ...
SN7404N .25 · 5 N 1416N •35 SN74162N ...
SN 1.QN .29 5 N 7479N 5.00 SN74 16JN ...
SN140tiN •35 SN7480 N .se 5N74164N ...
5 N 1401N .35 S N74&2N ... S N7416$N ...
SN1401N .29 SNl4&3N ... SN1 .U66N 1.25
SN7409 N .29 SN7415 N ... 5N74161N ' .7'l
5N7410N .25 SN7486N .35 5N74170N 1.95
5N7411N .29 S N l419N 1.15 5N14 112N '.95
5 N7412N .35 5 N 749ON ... 5N74173N 1.>l
5N741)N .... SN7491N .59 5N74174N ...
5 N 1414N ... 5 N 7492N ... 5N74175N ...
S N7416N .29 5N7493N ... 5N14 116N .7'l
SN14 17N .29 SNl64N ... SN7·UnN .79
5 N742ON .25 5 N1495N ... 5N74 179N 1."
5N7421N .29 SN7f)6N ... SN1<U80N .7'l
5 N 7422N ... 5N149 7N '.00 5N7411 1N '.25
5N7423N .29 5 N74100N 1... 5N74 1&2 N .79
5N7425N .29 S N141G4N .... 5N74114N ,...
5N7426N .29 SN141CllN ... SN741lSN ,...
5N7427N .25 5N74107N .35 5N 7419ON 1.25
S N 742BN ... 5 N74109N .>l SNl4191N 1.25
SN74JON .25 5N14116N 1.95 5N 7419'2N ...
5N7412N .29 5N74121N .>l 5N14 19]N ...
SN1(J 7N .25 5 N74122N .55 SN741MN .es
S N 7. "N .... 5N14123N .59 SN74195N ...
SN74JljN .25 S N 7,u 25N ... SN1"196 N .ss
S Nl440N .20 S N1,u 26N ... S N1"191N ...
S Nl44 1N ... S N1" IJ2N .15 SN1"1t1 N 1."
SN l442N .59 S N1" I35N .15 SN1,uGGN I."
5Nl443N 1.10 5N1,u,uN ... 5Nl"22I N 1.25
SNl44-4N 1.10 SN1"I -42N :1.25 S N 1"251N ...
S N1+tsN ... SN1,u"3N ,... 5N14276N l.95
SN1 446N .79 SN1,u44N 3."9 SN14219 N .79
SN1441N ... S N1"I "SN .7'l 5N7"2IJ N 1...
S N7441N .7'l SN1"141N 1.95 5N142M N ' .95
S N145QN .20 S N1,u 4l N 1.29 S N14285N :1.95
SN7451N .20 SN14 1SON 1.25 5 N14365N ...
S N14SJN .20 SN741S1N ... 5N74366N ...
S N7"S4N •20 SN1"I52N ... 5N14361N ...
SN 7459A .25 5 N 7-4lS,JN •7'l SN7"J6I N ...
SN1 46QN .20 5 N7,uS4N 1.25 5N1"J90N 1.-49
SN1 "1ON .29 S N1,uS5N .7'l 5N1"J93 N I."

''' L5OO .29 74LS 7"LS I92 US
''' LSOI .29 ''' L SI93 1.15
7"L502 .29 '''L592 .15 7" L SI94 1.15
7"LSOJ .29 ''' L.S93 .15 7"LSI95 1.15
''' LS04 .35 7-4L595 ... 14LS 197 1.19
14LS«i .35 ' '' LS96 1.15 ''' LS22 1 1.19
'4 LSOS .35 ''' LS I01 ... 14LS240 1.<9
"LSO'l .35 74LSI09 ... 14LS24 1 1...
' '' LSI0 •35 ''' LSl12 .es ''' LS242 1...
'4 1...511 .ss 7"L5 113 ... ''' LS243 I ."
'4 LS12 .35 7"LSll4 ... " L.... 1...
7" LS 13 .59 ' '' '''5122 ... J.iLS245 ' .95
7"LS l" ... 74LS123 1.25 74L524 7 1.19
741...515 .35 7"LS125 .59 14L S241 1.19
7-4LS20 .35 74L5 126 .59 14L S2'49 1.19
7"L521 .35 7-4LS132 ... 74L525 1 ...
''' LS22 .35 ' '' L5 133 ... 7"LS2S3 ...
74LS26 .35 74LS I35 ... 7" LS257 ...
7-4LS27 .35 7-4LS lJa ... "LS25I ...
7"LS28 .35 7"LSl .)) ... ''' LS260 ...
''' LSJO .35 7-4LS ISl ... 7"L5266 ...
74LSJ2 .35 14LSl5J ... 7"LS273 1.95
741...SJJ .59 74LS l54 1.15 7"LS279 ...
''' L 53 7 ... ' '' I...S 155 ... 7"1...S2IJ ...
7"L53I .39 7"1...5156 ... 74LS290 ...
''' L54O .35 ' '' L.S I5' ... 7"L529J ...
74LS42 ... ''' I..S158 ... 7" L5298 1.25
741...547 ... ''' LS 16O 1.15 7"LS152 1.29
''' L548 1.15 ,4 L S I61 1.15 "LS3S3 1.29
74L549 1.15 ''' LS162 1.15 " LSJ65 ...
7"L55 1 .35 7-4LS 163 1.15 ''' LS366 ...
7" L5S4 . 35 74LS 164 1.15 74LS36' ...
74LSS$ .35 7-4L. 5165 1.15 ' 4L 5361 ...
74LS73 ... 74L S168 1.19 74L S373 1.95
' 4LS 74 ... 74L S169 1.19 7"LS37" 1.95
7"I...S15 .59 ''' L 5 170 1.95 7-41...5315 ...
J.iL576 ... ''' '''5113 ... 74L SJ86 ...
74L578 ... 74LS 17" ... 7" LS193 2.49
74L513 ... 7"L S l75 ... 7"LS»9 2.49
7" LSIS 1.25 '4 LSI.I '.95 74LS6i70 2.49
7" LS16 ... 7"LS l90 1.25 I1 LS95 1.95
7"LS90 ... 74LS 191 1.25 al LS91 1.95

"sao ... 74S 7"5 243 :1.25
"502 ... 7"S244 :1.25,,5<13 ... ' '' S l24 3.95 74S251 1."5
74504 .55 745133 .55 '''S2SJ 1.-45
7"S()!'j .55 7"5 134 ... 7"5257 1.35,,,,,. ... 7"5 135 1.19 7" 5 258 1.35
74509 .sc 7"5135 1.75 745260 . 79
7"5 10 ... 745131 1.35 '''5280 ~95

745 11 ... 7"5 139 1.35 7"5281 '.25
745)5 .es 74S140 .79 ,,,sm ' .15
7"S20 ... 745151 1.35 7"S37J '"7"522 ... 7"5153 1.35 7"537" :I."
7"530 ... '''SIS' I. J5 7"5 381 ' .95
7"532 .55 7451~ 1.35 745411 10.95
74538 1.2' '''5160 2.95 745412 IQ.95
7"540 ... 745174 1.59 745473 10.95
74551 ... 745175 1.59 745474 12.95"... ... 745188 2.95 745475 12.9'S
74565 ... 7"5194 1.95 '45570 5.95
7"57" .15 7"SI95 1.95 745571 5.95"... .,. 7"5 196 1.95 145572 ' .95
745 112 .,. 745240 ~95 745573 ' .95
745 113 .79 745241 2.95 '45940 '15745 114 .79 745242 :1.25 745 941 :1.15

CAJO IOH ... CA-L1 NEAR CA308'lN 3.75
CAJ013 H 2.15 CAJ09EiN :1.95
C AJ023H '.25 CAJ060N ' .25 CA31JQH 1.>l
CA30J5 H 2."

C A300QH 1.25 CAJ140H 1.25CAJOBIN 2.00CAJ03<lH 1.35 CA30a2 N 2.00 C A3160H 1.25
CA3046N 1.30 CAJOI3N 1.60 CA).tOlN .59
CAJQ5'lN ' .25 CAJ<JI6N .as C A3600N ,...
co<ooo .,. CD 4098 2.49
C04001 .,. CD-CMOS co<"" .15
C o< OO2 .,.

C04~1 ...
co<"" 1.19 C04041 1.49 Co<"" '95
C04001 .25 C04042 ... CD4510 1.,.
c o< OO'l ... C04043 ... CD45 11 1.29
CD4010 ... C O<"" ... CD4512 1.49
CD4011 ." CO<... 1.79 CD4514 :1.95
CD40 12 .25 CD4047 ' .50 C0451S '.95
C D40lJ ... CO<... 1.35 CD45 16 1.49
CD401 4 1.39 C 04 049 ... C04518 1.79
CD401 5 1.19 Co<05O ... C04519 ...
C D4016 .59 CD405 1 1.19 C O<". 1.29

(j) C D4017 1.19 Co<"" 1.19 Co<'" 1.79

0 C 04 018 ... Co<"" 1.19 Co<", 1.79
C04019 ." CO<"" 2.95 Co<'" 1.95Z CO<02O 1.19 Co<'" '.95 CD4S43 2.79

0 C04OZ1 I." CO<05O 1.49 Co<,., 11.95
C O<022 1.19 CO<"" .,. C o< ... '.79a: C D4023 .29 C O<~ .,. Co<'" 2."9I- C D«»< . 79 CD4069 ... C"'58< .150 C o< "" .2J CD4070 .55 CD4723 1.95

W CO<.,. ' .95 CD4071 ." Co<". 1.95
...J C D<027 ... C040n ." MC l4409 17.95
W CD<Q2ll ... CD4073 .,. MCl4410 18.95

6 C D«l2'l 1.<49 C04075 .,. MC l4411 15.95
C D<Q30 ... CD4076 1.>l M CI4412 15.95

0 C "'"'" :I." C04071 .55 MC l4419 7.95
C D«>3S ... CD4 081 .,. MCI44JJ 15.95<l: C O<O<O 1.49 Co<OI2 .,. MCI"5J8 2.49a: CD4093 ... MC14S41 1.95

120
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D·Subminiat ure Plug $2 .9 5
D·Subminlatur . Soc ket $3.50
Scnw Lock Hdwr. 121DB25S/P 2/$.99
Cover fo r DB25PIS $ 1.75
P,C. Ed.. 122/44 PinI . • • ••. $2.95
BNC Plug $1.79
BNC Jock $3.79
UHF Adapt .r $ .49
UHF Panel Rec:p $ 1.29
UHF Adapt .r . .. . . .• . . . . 51.60
UHF Plug $1.60
BNC Plug $1 .79
BNC BulkhNd Rocp . . . • . .. $1.29

JE600
Hexadecimal
Encoder Kit

FULL 8-BIT
LATCHED OUTPUT
19.KEY KEYBOARD

CONNECTORS

TRS·80
16K Conversion Kit

Expan~Yt0~~~~.T~os.;,~a~~s~~:J::'o 18K

: ~:~~~n~~o~r.?r~::;~~~~d~K Dyn. Ram (· n.)

TR5-16K2 · 150n 19.95
TR5-16K3 · 200nl 16.95
TR5-16K4 · 250n 14.95

Datanectlcs 74-Key Keyboard
Uses EA 201304 Chip (EI.ctronic Arrays). Size: le'lt"L x 5V1"W x
1-3/8"H. White, black, blue, grey key caps . (No Data Sheet) -

Part No. KB354 $29.95 ea.

Micro Switch 69-Key Keyboard
Uses AMI SW20350K Chip . Size: 16-3/8"L x 5Y. '"W x 1-518'·H Metal
Frame. Light & dark grey key cap s (No O.ta SMetl

Part No. KB69SD12·2 $19.95 ea.

Boschert Multl·Voltage Power Supply$: svoc, 12VOC.0<I 24VOC

.~

,~

..' ~:

c;.l~

~'"

ELECTRONICS

GRAB BAG
SPECIALS

$10.00 Minimum Orde, - U.S. Funds Only Spec Sheets - 2SC
California Residents Add 6% Sales Tax send 88CPostage for your
Postage - Add 5% plus $1.50 lnsuranee FREE 1982 JAMECO CATALOG
Sond S.A.S.E. tor Monthly Salo Flyorl Price. Subject to Change

Jameco·
1355 SHOREWAY ROAD, BELMONT, CA 94002

5/82 PHONE ORDERS WELCOME - (415) 592·8097

-l...- ...ll..
p.rt ,SF·25016 1.391.25
2'12" Square - 16 Ohm

.25 Watt (4 mount. holes)
Large Ceramic Magnet

Size: 2'4" x 2'4" x ""

MUFFIN$ FAN
Tf:~=I~~~~·.~~:~:"l
• 105Clm free alr delivery

:~c~'s~~·.~ r~t'~ ~.:~~~:1~7 oz.
• more th.an 10 yr• . coo t. duty , t 10·C
• lm~.nce prote<:ttd
• lor amb ient . 10 7O-C·gu~~= recog nlZtd &

115Y, 5Ot1SOHz, 14 W. tts, 105cfm
Ultr. toNe."y et• • ned I. t..ted • •

MU2A1 .... $9.95 ea.

5K Lin •• r TIPer Pot i $5 .25
lOOK Lin••r TaPir Pots $4 .95
40K (21 Video Con t roll er in cue $4.95

--l... .l:L
Port, A02ll1 1.25 .99

2'1." Round - 8 Ohm
.25 Watt (4" Leads)

Size: 2'1." x " "

unc
MINI STEREO
FM RECEIVER
WITH HEADPHONES

For JOI/go,., Cycll . ts,
ond Slot. ,.,

~~~~eR~~~tr~F.h~~~I~rJe l~~a~f.~:e:Ou~~~t1~~~I~
tional black soft carrying case & shoulder strap. Belt
clip (hands free). Operates on 3 AA cell batteries (not
Incl.). Compact size: 3'''' x 4~" x 1" . Wt. 6 oz.
Model 1810 List Prlce SS9.95 $29.95

SPEAKERS

EPROM Erasing Lamp

JS.5K
JS·1ooK
JVC-40

•
JE215 Adjustable

Dual Power Supply
General Descripti on: The JE2l5 is a Dua' POW1!r
Supply with independent adjustable positive and nega­
tive output voltages. A separate adjustment for each
of the suppliesprovidesthe user unlimited applications
for Ie current voltage requirements. The supply can
also be used as a general all-purpose variable power
supply. F EATUR ES:

• Adj ust.ble r egul . t ed pow.r supplies,
po~ and ne;. 1.2VDC t o 15VOC.

• Powe r O utput Inch supply) :
5V D C 0 SOOmA, 10 V D C O 750mA,
12VDC~ 50OmA. end
1S VOC lJl17 5m A.

• T wo , 3 ·term ln .1 adj . Ie re" I"II.to r,
with th e rm al overload protection.

• Hen. sink reg uletor co o li n g
• LED " o n" i n d icat o r
• Printed Boerd C on stru c t i o n
• 1'20V AC input
• Sin: 3 ·112 "w x 5-1/ 16 " L x '2 "~

JE215 Adj. DualPowerSupply Kit (.. shown) • . $24.95
( Pi c t ur e not shown b ut slm ll . r in co nstruc t io n t o eec.... )
JE200 R~ Pow.rSuppl y Kit 15VDC, 1 amp ) • . $14.95

J E205 Ad apt er Brd.ltoJE200) 15.1 9 & 112V . $ 12. 95
J E210 Var. Pwr . Sp ly. Kit . 5·15VDC. to 1.Samp. $ 19 .95

• Er.... 2708. 2716. 1702A. 52030,52040., etc.
• Era•• up to 4 ch ips with in 20 m inute..
• Mlingjns constant expo_Ire dist ance of on e inch.
• Speciall conductive foam liner e lim inates sta t ic build- up.
• Bui lt -In Nf,ty lock to pr even t-UV tx p olll r• .
• Co mpact - only 7·5/S" x 2-718" x 2"
• Complete with hold ing tra y for 4 ch ips.

UVS-11EL Replacem ent Bulb . • • .. •. . • . $ 16 .95

UVS-11E $79.95
JOYSTICKS

CIRCLE 63 ON FREE INFORMATION CARD 121



HAL-TRONIX
P.O. Dox 1101

Southgate. MI 048195
~':fl

-......l~~ CIolOWl.NCl

WUl0 4

CIRCLE 89 ON FREE INFORMATION CARD

.ountain west
4215 N. 16th Street Dept. RE-5
Phoenix, AZ 85016
1-800-528-6169

FREE
CATALOG

CIRCLE 91 ON FREE INFORMATION CARD

OIlOf RS OVER U S.OO WILL BE SHIPPED POSTPAID EXCE"T
SHIPPltoIG ON ITEMS WHEREADDITIONALCHARGES ARE REOU[5T(O.

ON OROUI S LfS S THAN S2i 00 PLEASE INCLUDE ADOrTION·
LHFOkMATIOH, Al S200 FOR HANDLING AND MAILIN G CHARGES.

Sand 20 Cl nlt. lIll'IoporS-A..5. E. ror lnIClffnlllon .nd tlyl< on olhar
HAL.TRONIX pl"oductl . To ordlr by pnonl : 1,' IH IS·l1 U .

Alarm Controls • Remote Stations
Infrared • Motion Detectors • Sirens
Microwave • CCTV • Fire Detectors

Vehicle Aiarrns • Phone Dialers
Key Locks • Wireless Components

Magnetic Contacts • Glass Protection
Lights . System Parts • Tools • Boo ks

Bells. Ionization Smoke Detectors

Burglar/Fire Alarms
Security Products

ELECTRONIC KI TS FROM HAL-TRONI X

2304 MHZ DOWN CONVERTERS . TUNES IN ON
CHANNELS 2 TO 7 ON YOUR OWN HOME T ,V ,
HAS FREQUENCY RANGE FROM 2000 MHZ TO
2 50 0 MHZ. EASY TO CONSTRUCT AND COMES
COMPLETE WITH AL L PART S I NCLUDI NG A
DIE-CAST ALUM CASE AND COAX FITTINGS,
REQUIRE A VARIABLE POWER SUPPLY AND
ANTENNA ( An t e n n a c a n be a d ish t y p e
or coff e e can t y p e d ep e n d ing o n the
si gn al stren gth in your ar ea , )

2304 MOD 1 (Basic Kit ) $49.95
(Les' c... & flt tlngs)

2304 MOD 2 (Basic / Pre-amp) $59.95
(Includ e-c. " & l lll ing' )

2304 MOD 3 (Hi-Gain Pre-amp) $69.95

POW~RSUpcPL/~o~tITHER MODEL ABOVE IS
AVAILABLE. COMES COMPLETE WITH ALL PARTS.
CASE. TRANSFORMER. ANTENNA SWITCH ANO
CONNECTORS (Kit ) $24.95
Assembled .. .. $34 .95
Slotted Micr owave Ante nna For Above
Downverters .. $39 .95................................

PREAMPliFIERS
HAL PA-19-1.5 mhz 10 150 mhz. 19db gain operates
on 8 to 18 volts at lOrna. Complete unit $8.95.
HAL PA-l .4-3 mhz to 1.4 ghz. 10 to 12 db gain oper­
ates on 8 to 18 volts at lOrn a. Com plet e un it $ 12. 9 5.

(The.~b.o:; ~~il~ ~r.e.i~~al 10::;~~~e:;.•c~~ ~~e~~ : tc.)

16 LINE TOUCH TONE DECODER KIT6W9II~
P.C, BOARD AND PARTS, """ , $ , Y~

12 LINE TOUCH TONE DECODER K I T3W9 I I ~
P.C, BOARD AND PARTS" " " ,, $ ,Y~

16 LINE ENCODER KI T , COMPLETE W31TH95
CASE, PAD AND COMPONENTS " •• $ Y.
1 2 LINE ENCODER KIT, COMPLETE$W21T~5
CASE, PAD AND COMPONENTS,." Y.Y

.*****************************
MANY, MANY OTHER KITS AVAILABLE

Z l Wll~

Z2wa6dt ng Marel\
D a..IIot"I Hot1'\9lpa
J4 &ha ... and I HalrM

~CoIonoIIIIoOe'YM..c"
218Twt,... Twlrn... unll tl.,
21 WIlliam Talt OvoInur.

a (".. oIT. ...

2t 8aoctI Tocca ta In0 Mlnof

"' .......

APPLICATIONS
• Electron ic Door-chime s
I Musical Oar-horn
I Entrance WarnIng
I MusIc Box

etc ...
Spec Sheet & TypIcal Circuit
Schematic Included

FEATURES
• 30 Melodies
It Variabl e Tune Speed
• Variab le Volume
• Direct Output To Speak er
• Auto or Manua l Tune Change
• Low Power
• Operated By Two 9V Batterle.

Sch em ati c in c lu ded . as is ... only $14.95
Shipp ing & Handling... 5 3.00

500K Lin . Pot s: 65'e a, or 4/$2.00
6Ft. Coax with RCA plug s: 31$2.00
Ca. Res . Add 6% Tax . Postage 50'

Chec k or M.O. ' Visa & Master Card Accepted

SRJ INTERNATIONAL CORP.
1936 Hillman Avenue
Belmont. Calif. 94002

1~"'CW_l_ 11 La tg,..IIII.

2 Auld lang s,.,.. 12 HI PflY'~twMy

:I C?\&IglI' 1) JIng" a.1l1

4 Au.. Bttn.nko 14 ScMdIen Chor ue (f ....t)

&W_I~I'\I.I_~ "Ck>M(ncounl....~

I Dwl~ 110 c.nao. '
1~ l1Ma.lc.ln Halo.~

I Slar s,.ngiold '-"'* II God s. TN a..-
• WoLatt SOtI,Ila , . OI'atIQH ~

10~howeI\·1 ~I'I S~ X1' 1uIoo.l'IUbotWlll

Special Offer $6. 95 Two For $13.00
Ca . Res. Add 6 % Tax Pos tag e & Handl ing Add $1.50

The se units are
co mple te w ith a ll
part s including
micropr ocessor
described above.
Min or prob lems
require troubl e-
shoo t ing.

30 TUNE
ME.LODY

MICROPROCESSOR

------------PHAsoR~SHOCKWAVE-----------­
PPF-1. PHASOR PAIN FIELD -Is bemqtestedby Go..v't Icr not control Soon

~a;~~~u~~rU :ee~l~n~ I ~~rs:fil;~10s1~~ ~~L~~n~a1~~l"~O~~~gL hand·held
PPF·l . . . . PLANS $lS.oo
IPG·3. INVISIBLE PAIN FIELD GENER ATOR - Produces duectcner rete
01moderately mtensepain to lower back of headup to 50 It. Cigarette pack sued
enclosurerseasnymoren
IPG·3 . . PLANS . . . $7.00 IPG·3K .... KIT $39.50
IPG·3D . ASSEMBLED FOR ANIMALCON I ROL. . $49.50
HUG·l . HIGH POWERED ULTR ASONIC GUN - Producesdrrecncnat130
dbso! sound pressureenergyat 20·24kHz, Hanel ·held. Intended for lab use
HUG-l . . PLANS 510.00
----------------LASERS--------------­
PAR7ICLE BEA M WEAPON PL ANS 51S.OO
LHp·2 BEGINNER VISIBLE RED NON·HA ZARDOUS OPTICAL
DEVICE. Adjustablepulse
LHp·2 . PLANS . . 57.00 LHp·2K. KIT .539.50
LP·3/LRG·3 LASER PISTOL AND RIF LE COMBINA TlON - 7·24watts
01Infraredenergy.
Lp·31LRG·3 . PLANS 510.00
t au-t. VISIBLE RED LASER GUN tor holography. special enects. crcuo
wnllng. etc
LGU·' . . PLAI~ S . . 510.00
LC·l . BURNING/CUTTING C02 LASER - 10-40watts contmuous
LC·l . . . PLANS 51S.OO
RUB·l . WELDING/DRILLING RUB Y/YAG LASER . Intense reel .
RUB·l . .. ....... PLANS . $lS.oo
HPS·!. HIGH POWERED PORTABLE ENERG Y SOURCE FOR
LASERS & MAGNETIC WEAPONS explO<lm g Wires. shockwaves. etc
HPS·l .. . . PLANS .. . $8.00 HPS·1K. KIT . 549.50
----- SECURITY/PERSONAL PROTECTION---- ­
INF·l . INFINITY TRANSMITTER - Uses telephone lines lor selective home
or ctuce listening whileawayon businessor vacation
INF·l .. .. . PLANS. 51S.OO
SO-4. SEE IN THE DARK - Device. longrange SO·4 PLANS $10.00
VWPM ·; WIRELESS TELEPHONE TRANSMITTER - Longrange
VWPM·S . PLANS . 510.00 VWPM·SK . KIT 534.50
FBT·7. WIRELES S MI CROPHONE - Extendedrange
FBT·7. .. PLANS . . . 57.00 FBT·7K .... KIT. 534.50
HOO·1ITH ELECTRONIC TRACKING AND HOMING DEVI CE -
aoc-trrr-e PLANS . 56.00 HOD·1K1TT·6K KIT 539.50
TAT-2. TAL K AND TELL - Devicerecords terechcnewhenIn use
TAT·2 ... PLANS. .. 5S.OO TAT-2K . KIT 514.50
PSW·3, PHASOR STU N WAND - Producesenergycapable ofburningflesh.
Intended asa last resort personnel defense weapon
PSW·3 . . . PLANS $8.00 PSW·3K . KIT . 5S9.50
Send lor lree ul; log descriptions 01 above items. kits and parts, plus hundreds
more. Weaccept. Mnter Charge;ln d VISAor whenordering sendcheckor money
erderte:

SCIENTIFIC SYSTEMS
DEPT . R8 BOX716. AMHERST N.H. 03031
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DEVICES

BLACK PLASTIC ENCLOSURE
ADJUS TABLE HEIGHT FRCM
1. 6 3" TO 2 .93 lf j WJ DlH
6 .8511

; DEPTH 8" . BUILT­
I N STAND OFFS FOR P.C.
80ARDS • • FRONT AND BACK
PANELS NOT I NCLUDED. .

55. 25 PER CASE

RELAY

IJ$1 .70 EACH
spec:,ly co li wolt. g,
l ARGE QUAN TITIES AVA ILABLE

SOCKETS FOR REl AY soe ,",cn

- Upi" sl )'l .
• Jlmp c:on llcl,
• 2" ¥Oll d c. or

120 , oll a c CQI '
·Uu dbl,lllullylnt.d

MINI SIZE
BUZZERS

~ 1)2103 voila 75eea
1111 WI TH 101 IRE LEADS

U_ 1lt.! to 3 volts 75eeat-_=~-=-==.,,;.,~__....

C
WITH P IN TERM I~LS

-=::t:. 3 to 7 volt s
. I WITH PIN TERJo1I ....LS

75ceach

SUPER SMALL BLACK LIGHT
PHOTO-FLASH (ULTRAVIOLET)

~
170 MFD 330 Y JI - ...

.
.:'Ii I '>" X 7/8 " G.E. • FoT5BL S2 .50 each

. ':~ · ' 1 2 FOR $1.50

-- 10 FOR $7. 00 TRANSFORMER
750 MFD 330 V t! 120 volt itPHOTO FLASH '<t:.~

2" H I~~. ; 51 E~~ ' DIA . ,,:~.: primaries . ~

10 FOR $11. 00 " '''~ 6 VOLTS at 150 mA $1.25

SOOK LINEAR :~.:·~:t~5:;SA :~:~
.1' SLIDE POT 18 VOLTS at 350 MA $2.00

-~ 2 7/ 8" LENGTH 18 VOLTS at l AMP $4.50\t ~ 1 3/ 4" TRAVE L 25.2 VCT at 2.8 AMP$5.50
, , 75¢ EACH

2" ALLIGATOR CLIPS ~t.c.\"'\.MRF 901
7 cl ip s for $ 1 .00~ c; to :x MICROWAVE
100 clips for $12.00 • TRANSISTOR

cli ps to< $50.00 $ 2 .50 EA.

CIRCLE 75 ON FREE INFORMATION CAHD

COMPUTER LED ' ~GRADE ••• 5
CAPACITOR STA~rF':~~~MBO

1 ~0?;~,f~'1152~~74"S~'~H RED 10 FOR 51. 50
3.600mfd. _ GREEN 10 FOR 52. 00

40VDC .i.lWli - ~ YELLOW 10 FOR 52.00
I >18" OIA. x I " HI J FLASHER LED I~
6,400 mfd. 5 VOLT OPERATION ~

E>qVDC $2.50 ~ JUMBO SIZE
1 3/ 8 0 1.... X 4 1)"' '' · 2 FOR $ 1 70

12'029.o6';'ldx44°~/~~~i~?0 BI POLAR'LED
18 ,OOOmfd. 75VDC $4.00 2 FOR ~ 1. 7 0

2 1/2 " OI A x 4 112" HI GH SUB MINI LED
20,000 mfd . 25VDC e"

2 " DIA. X 2~" H IGH $2.00 It : II

22.000mfd.15VDC-- .079 X .0 98
2 " 0 1.... X 2 t/ 'l.JI" IC> t. $2.00 2~OmF~a~ 11:~~v
22,000 mfd.40VDC 200 FOR $18.00
2" DIA . X 6" HIGH $3.00 ~T1 TY PR ICES AVAI LABLE

5·??gl'r'f~·K53~P"CH?G~·50 ANNON XLRA-3-13
45.000mfd.25VDC CONNECTOR
2" 0 1" . x 4" HIGH $350 3 PRO<>:; ~
72 .000mfd.15VDC-- CHASS I S MJL.<'IT .'
2" OJA. X II" H IC.t1 $ 3 .5 0 $ 2~gtti::g~ ~
C L A M PS TO FI T C A PAC ITO RS 50c .... 10 fo r $19 .00 _

PRECISION
DEVI CE• • •
CONTAINS 4
50K CENTER

MITSUMI TAPPED ALPS
MODEL UES -ASSF POTS .

VARACTOR UHF TUNER $4.75each
FREQ RAN:iE FLAT LEVER
470 - 889 MHZ MINI-TOGGLE

' I ""HE'~IA INPUT 5.P,DT (ON-ON)~
300 Ot-f -lS 5 Al-'oP 120 VAC

,;./ $25.00 each $1.06 iA~.l 10 1
.<l:II (III·~_',(" "- 1 0 for $220.00 10/gof$O~~7S.00
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Uta h residents 1 18011628 -36 27

PPG Electro nics Co. , Inc.
791 Red Rock Road,

SI. George, Utah. 8 4 770

Also ava ilable, complete
Basic Electronic s Cou rse

DEALERS
Cash Inonthe etectrorucs revolution now

PPG has sold hundredsof thousandsof these
electronic kits to. schools and training
institutions. We ;]Ir. oll r.rllin rnese excitmr:
ki ts 1I11 o!lqtl eiecuomcs stores ;]r.IOSS tll r.
I\;UlOlI

Contact us Immediately for your Dealer'S
Free Information Package. Find out how you
can get started In nus exciting and fast
growing retail marker

C A L L T H IS TO LL ·FRE E NUMBER FO R

YO U R F RE EHANDBOOK AN DTHENAME

OFTH E OE ALER NEAR EST YO U

CIRCLE 81 ON FREE INFORMATION CARD

Special Prices For Educators

f~EJ
ELECTRONICS CO., INC.

SEND OR CA LL
for your FREE 1982

PPG Electronics
A Projects

,.,.,. 48 page andbook/
~ I Handbook with catalog.
~ 48 SUPER exc iting,
.... low.cost electronic

~
projects. (Some project s
as low as $2 .50).

n; EACH PROJECT
is shown with:

- Complete schematic

~
RECEIVE - Co'!"plet e parts .list

. . - Project descri pti on
lull intormation - Ki t prices

~ on projects
.... suchas: ~

-<~~~ DUAL BURGlARAlARM

~ TELEPH ONE HOLD BUTTON

o~
~ STROBE LIGHT

~
P!
rn~o OIGITALSLoT:ACHINE

so
<:
Ol...........~__
:bC) Toll-Free 1 (800) 453-1708

111

HOBBYISTS &EDUCATORS

1.49

.99

1.95

.79

.59

.99

.99

1.75

.89

.79

.79

.99

1.49

1.19

1.49

1.19

1.19

.99

.95 LS243

.79 LS24 4

.79 LS245

.79 LS257

.79 LS266

1.75 LS283

.79 LS290

.99 LS29 3

.99 LS298

.99 LS367

.89 LS368

1.99 LS373

.89 LS374

.89 LS37 5

1.10 LS377

.99 LS390

LS393

LS399

.24 LS125

.24 LS138

.24 LS139

.24 LS151

.24 LS1 53

.24 LS154

.89 LS1 57

.24 LS161

.24 LS164

.24 LS166

.36 LS175

.49 LS181

.44 LS192

.95 LS 193

.39 LS221

.69 LS240

.39 LS241

.99 t S242

LSOO

LS0 2

LS0 4

LS0 5

LS0 8

LS10

LS1 4

LS20

LS27

LS30

LS32

LS42

LS74

LS85

LS86

LS90

LS109

LS123

: 1
Z80A-4MHZ CPU 8 .95
Z80PI0 • P.r. lI ~1 5.95
Z80510 10 Cn. n. s ee. 24 .95
Z80 A 5 10 10 29 .95
· Z80DMA-DM A

Cont rc uer 9 .95
Z8 0 2.5 MH Z CP U 6 .95

CIRCLE 90 ON FREE INFORMATION CARD

•Alhmk Of'n ol t'S Su pe r S pect a ls
° 1702A 256XB 1 us 2.50
2108 1KX8 450 n.s. 2.9 5
27A08 1KX8 350 n.s. 3.95
"2716 2KXS+Sv 450 n.s. 5.95
°2716 ·1 2KX8+5 v 350 n.s. 9.95
"2732 4KX8 450 n.s.

In tel Pin Ou t 9.95
"2532 4KX8 450 n.s.

T .1. Pin Ou t 9.95
2732 A·3 4K .. 8 350 n.s.

Int el Pin O ut Low Power 12.95

CLIP AND MAIL COUPON TODAY TO:

POLY PAKS, INC.
P.O. Box 942"RA-5
S. LYNNFIELD, MA. 01940 (6 17 ) 24 5- 3828

RUSH ME YOUR FREEDISCOUNTCATALOGI

NAME:
ADDRESS: _

CITY:

STATE: ZIP: _

p, 0, Box 280298 Dallas, Texas 75228
(214) 271-5546

.-... . .

.- 9

.99

.99

.99
1.75

3.'353/ 10 .00
3 .95 3/10 .00

..

:: .

STATIC RAM SOCKETS 74LS

" Low Profile
Solder Tail

14 Pin 10/1.00

16 Pin 811.00

18 Pin 8/1 .00

20 Pin 7/1 .00

24 Pin 6/1 .00

40 Pin 5/1 .00

Buy $10 Get $1.00

FREE CHOICE

DYNAMIC RAM MISCELLANEOUS EPROM

•
7905 .99 7805
7912 .99 781 2
791 5 .99 7815
7924 .99 7824
LM3 17T - To 220
"lM323K· ·5v-3A . To -3
l AS' 1412- o1 2Y·3A To -3

Electronic Specialists. Inc.
171 South Main St reet. Natick. MA 01760

Technical & Non·800 : 1·617-655·1532

2114L-3 1 K X4 300 n.s.

Low Power ... 2.75 8/17 .95

HM 6116 P-4-2K X8 + 5v-200 n.s .
CMOS Low Pow er 2716
Sty le Pin Out .

TMM201 6- 2KX8 + 5v-NM OS
200 n.s . - 2716 St yl e Pin
Ou l . . ... .. 13.508/9 5.00

MK4104J-4 250NS
4K x 1 STATIC 18 PIN C ERAMI C

Co mputer Mfg. Su rplus. PRIM E. Fully
Stati c. Easy to Use. Has Same Pin Ou t
as T MS404 4. but slightly differe nt
lim in g. W ith Specs. {Mo stek}

8 for 12.00 32 for 39.95

VER Y LOW POW ER!

2107 B- 4 (MM5280N -5)

4KX l 22 Pi n 1 .59

402 7 -4KX1-2 50 n. s. 1 .75

' 41 16-16KX1-3 00 n.s. 8 /1 2 .95

'4116 -1 6 KXI -2 00 n.s. .. 8/1 5 .95

HM4164- +Sv 64K Dynamic

. . . . . 12 .95 8/ 95 .00

B. G. MICRO

WARNING!
Electric Power
Pollution,
Spikes,
Interference
& Lightning
HAZARDOUS to
HIGH TECH EQUIPMENT!!

MicroComputers, VTR, Hl-Fi, Lasers,
Spec trometers are often damaged or dis­
rupted due to Power Pollut ion.

High Tech components may interac t !

Our patented ISOLATORS eliminate
equipment interaction, curb damaging
Power Line Spikes, Tame Ligh tning bursts
& clean up interference.

Isolated 3-prong sockets; integral SpikeJ
Lightning Supp ressor. 125 V, 15 A, 1875 W
Total, 1 KW per socket.

IS0-1 ISOLATOR. 3 Isolated Sockets ;
Quality Spike Suppression; Basic
Protect ion $69.95

IS0-3 SUPER-ISOLATOR. 3 DUAL Iso­
lated Sockets; Suppressor; Com-
mercial Protection $104.95

ISo-17MAGNUM ISOLATOR. 4 QUAD
Isolated Skts; Suppressor; Labora­
tory Grade Protection . . . . $181.95

Masler·Charge, Visa, American Express
TOLL FREE ORDER DESK 1-800-225-4876

(except AI(, H~ MA, PR & Canada)

SATISFACTION GUARANTEED!



$1 2.5 0 PER KIT

D·30 Power Supp ly

$10.50 each

$59.50 PER KIT

200 WATTS CLASS 'N STEREO POWER
AMP KIT TA-2600 (WITH LED POWER
LEVELDISPLAYAND RACK MOUNT

TYPE CABINET)
TA·260() is d kit that co mbi nes two sets of TA lOOOclass A
power a mplifiers that call give ~IO\l 100 watts of true power
per channe l. Th e kit also has the 1,1!I!"t ..v.. ShillW LED
power level display with mem or y Peak I fold on the front
panel . For spea ke r pro tection it also bes scporete electr onic
- pvak vr pr ot ect io n circuits. Kif co rnvs with the It) - rack
mount typ e me tal cabinet wi th d ptote ssion a l quality block
anodized front Pdl WI. all electronic par ts '1I\d co m po ne nts:
P,C . board s: filt er ca paci tors and <J hea vy dut v trun sfon ne r
Specificction s:
• Power Level Displa y: Electronic LED type . 12 LED pvr

channel from - IXdB to () dB WIth Peo k Hold memory
• Power Amplifier : Ou tp ut power }OO Watts pe t chan nel

into R Ohm loed : 12:' Watts into 4 Ohm load T Old !
Music po wer out pu t 2:}O Walts Max

• Freq uen cy Respon se : 10 Hz to IOO KHL
• Total Harmonic Distort ion LL'sS than () OOH'\1 ,It full power
• Sig lwllNoise Ratio ' be tter than SO dB
• Input Sensitivit y: 1V ~1(l X

TA·323 6 WATTS TOTAL
30W + 30W STEREO AMP KIT

This is a solid state all transistor circuitry with on board
stereo pre-a mp for most microphone or phone input.
Power output employs 2 pairs matching Darlington Transis­
tors. Driven by the popu lar 2N3053 Driver Transistors.
Four built on board controls for: volume. balance. treble
and bass. Power supp lies requires 48 VET 2.5 amp trans­
former. T.H.D. of less than 0 .1% between 100 Hz and
10KHz at fuil powe r. (30 Watts + 30 Watts ioade d by 8~) .

REGULATED DUAL VOLTAGE
SUPPLY KIT

± 4 ,..... 30V DC 800 MA adjustable . fully regu iated by
Fairchild 78MG and 79MG voitag e regulator l.C . Kit

includes all electronic part s.
filter capa citor s. I.C.. heat
sinks and P.C boa rd .

PROFESSIONAL REGULATED VARIABLE
D.C. POWER SUPPLY KIT

Allsolid state circuitry with high efficiency power tran sistor
2S D388 and I.C. volta ge regu lato r MC 1733. Ou tput
voltage can be ad justed from 0·30V at 1 amp curren t
limited or 0·1 5V at 2 amp current limited . Internal
resistance is less than 0 .00 5 ohm; ripple and noise less
tha n 1 MV. dual on pane l meter for voltage an d amp
reading. also with on board LED an d audible ove r load
indicator. Kitco mes with pred.rilledP.e. board. instructions.
all necessary electronic compo nents. tra nsformer and a
profess ional look metal cabinet . The bes t project for
schoo l and the most useful instrum ent for repairman.
Build o ne today!
MODEL TR 88A 0 ~ 15 V D.e. 2 amp
MODEL TR 88B 0 - 30V D.e. 1 amp

* SPECIAL *
EXCELLENT

PRICEI
MODEL 001 ·00 34
Transformer (Optional)

POWER SUPPLY KIT
0· 30V D.C REGULATED

Uses UA72 3 and ZN3055 Po wer T.R~
output can be adjus ted from 0·30V. 2 : .
AMP. Com plete with PC board and all .::. •
electronic pa rts. Tranformer for Power
Supply. 2 AMP 24V x 2 $9 .50

MARK IV KIT

$31.50

KIT FOR~1 $8.75 EA.

INKITFORM $18.50

..~·~ · 1~.,: ; ~...~l.! ! !:
- --- _.

... ~ 4 ...."_.. . ._ _ _ . _
. . ....

-. . - . . - ...

NEWMARK III
9 Steps 4 Colors

LEDVU
Stere o leve l indica tor kit with arc -shape disp lay pane l!!!
This Mark III LED level indicator is a new design PC bo ard
with an arc -sha pe 4 colors LEDdisplay (cha nge colorfrom
red. ye llow. green and the peak outp ut indicated by rose).
Th e power ran ge is very large from - 30d B to +5dB.Th e
Mark III indica tor is applicable to 1 wa tt · 20 0 watts
amplifie r operating voltage is 3V·9V DC at max 40 0 MA .
The circuit uses 10 LEDs per chan nel. It is very easy to
connect to the amp lifier. Ju st hook up with th e speaker
output!

MARK V 15 STEPS LED
POWER OUTPUT INDICATOR KIT
All functions sa me as Mark IV but this is with
heavy duty aluminum front p late and case .
Can be easily slot into the fro nt pa ne l of your
auto. truck or boat. Op erates on 12V De.

SOUD STATE STEREO GRAPHIC
EQUALIZER PRE AMP KIT TA·2500

Specifications:
• Total Harmonic Distortion: Less tha n 0 .05 %
• intermodulation Distortion: (70 Hz:7KHz ~ 4:ISMPTE

Method) Less than 0 .03%
• Frequ ency Response: Overa ll 10 Hz '""' 100KHz

+0 .5d B. - ldB.
• RIAA Curve Deviation: (Phono) +0.2dB. -0.2dB

(30 Hz "'" 15KHz)
• Channel separation (at rated ou tput 1KHz)
• Phono. Tuner. Aux and Tape Monitor better than 70dB.
• Input sensitivity and impedance (1KHz for rated output)
Phono: 2MV 47 K ohms Aux: 130 MV 50 K ohms .
Tu ner: 130 MV 50 K o hms Tap e: 130M V 50K ohms
Graphic Equalize r con trol : 10 Band Slide Con trol
Frequency Bands : 3 1.5 Hz:G3Hz: 125Hz: 250Hz:500 Hz:
1KHz: 2KHz: 4K Hz: 8 KHz: 16KH z also wnh on pa ne l
selector for Phone. Tun er. Aux 1 and Aux 2.
Power Supply: 117 VAC
Kit come s with all e lectronic components. transformer.
instruct ions and a 19" rack mount type metal cabi net.

$41.50 EACH KIT

MARK IV 15 STEPS LED
POWER LEVEl INDICATOR KIT

This new stereo leve l indica tor kit co nsists of 36 4 -color
LED (15 per cha nn el) to indicate th e so und level output of
your amplifier from -36dB + 3dB. Comes with a well­
designed silk screen printed plastic pan el and has a
se lector switch to allow float ing or gradualoutput indicating.
Power supply is 6 12V D.C with TH G on bo ard input
sensitiv ity contro ls. This un it can work with any amplifier
from 1W to 200WI
Kit includes 70 pes. driver transistors. 38 pes . mat ched 4 ·
color LED.a llother e lectronic compo ne nts. PCboard and
front pa nel.

BUY 2 FOR
$4.99

TA·I000KIT
$51.95

Power
transformer

$24.00 each

Model V-Amp 500

REG. PRICE
$119.00 EACH

OURSPECIALPRICE
$55.00 EACH

50 WATIS AUTO STEREO BOOSTER
BY VERTRONIX

Specificattonsr e 50 watts RMStota l (25W +
25W)

• Frequency Res po nse : ±
0 .5dB. 20Hz~ 20K Hz

• T H D.: 0 .2% at full rated
output

• input Impedance: 20K ohms
• Crosstal k: Betterthan 90dB
• Sensitivity: 1.5V for full

rated output
• SIN Ratio:Greater than 95dB
• Speaker Load: 2 - 8 ohms
• Voltage Supply:9~ 18V D.C

1 WATI AUDIO AMP I?
All par ts are pre -essernbled o n a miniP~'
Board . Supply Voltage 6 "" 9V D.C
SPECIAL PRICE $1.95 ea.

2 WATI AUDIO AMP
Pre assembled un its. All you need is to hook up th e
speak er and the volume control. Suppl y voltage from 9'"
15V D.C. measures only 2" x 3Y./ ' . making it good for

portable or discrete
applications.Comes
with hook updata . I-------------=.:=..=c.::.::..::..::...::...:::.:..:='---i

LOW TIM DC STEREO
PRE·AMP KIT TA·I 0 20

Incorpor ates brand-new D.C. desig n th at gives a frequ ency
response from OHz·100KHz ± 0 .5dB ' Added features
like tone defeat a nd loud nes s controller you tailo r your
own frequ enc y su pplies to eliminate pow er fluctuation!
Specificat ions: - T HD . iess than .005% _ T.I.M. iess
than .0 05% - Frequ ency respons e: DC to 10 0KHz ±
0 .5dB - RiM d eviation : ± 0 .2dB • SIN rat io: better
th an 70dB • Sensitivity: Phono 2MV 47K/Aux.l00MV
lOOK - Outpu tl evel: 1.3V . Max ou tput: 15V. Ton e
control : bass ± 10dB @ 50Hz/treble ± lOdB @ 15H z.
Power supply: ± 24 D.e. @ 0 .5A
Kit com es with regulated power suppl y. a ll you need is a
48V c.r . transform er @ 0 .5A

5W AUDIO AMP KIT

£
.. 2 LM 380 with Volume Co ntro l

- lJJJJlJ power Su pply 6 18V DC
ONLY

__ . $6.00 EACH

ONLY $44.50 •
Xforrn er

$4.50 ea.

100W CLASS A POWER AMP KIT
Dynamic Bias Class MA" circu it desig"n makes this un it
un ique in its class. Crysta l clear. 100 watts pow er output
\A,~ 1l sat isfy the m ost picky fan s. A perfect combination wi th
th e TA·I 020 lo w T I.M. stereo pre-amp ,
Sp ecificat ions :
- Outp ut power: 100W RMS into Svohrn

125 W RMS into q-ohm
• Frequency res po nse: 10 Hz· 10 0KHz
• T.H.D.: less than 0.00 8 %
• SIN rat io: bette r than 8 0dB
• Input sensitivity: IV ma x.
• Power supply: ± 40V @ 5 amp
• On e channel. needs two for stereo

~,~ FORMULA INTERNATIONAL INC.
~ ~ f'\ ~j AJ,' fi.V, t'i Send $1 00
~4~ ""'OfIC,W~ unc~l s~~PU>thn.. o.f"f S~~Wtha't' Fo r Oeta"ile d

t~lu&, rrueo &'Ci"r\ild.t 1 1 t Catalogue
~1"'''1 2~ lCJ>
"""111O":Wf $t OOOlc.. ' Rt.o'.<,H'nt, ~ 6' s. ... l .. .

P!'oonl!' ()doo., Ac:Cf"O 'fOCl on VIU 01 ·.~C O ~ot.y NO C 0 0 / 510' " Hau " 10- 7 ~.<.on ! r'ou So.l

" FISHER" 30 WATI STEREO AMP

11ft
MAiN AMP (15W x 2)

Kit includes 2 pes. Fish er PA 30 1
Hybn d IC all elec tronic parts with PC
Board . Power supply ± 16V DC (not
include d). Power band with (KF 1%±

Super Buy 3dB). Voitage gain 33d B.20Hz·20KHz.
Only $18.50
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CRYSTAL
CONTROLLED

WIRELESS .
MICROPHONE

SYSTEM

MODEL 968

$4.50 EACH

ULTRASONIC
SWITCH KIT

ELECTRONIC SWITCH KIT

rI
~'Yr$5.50 each

CONDENSER TYPE.
Touch On Touch Off
uses 747 3 IC and

12V relay

Transmitte r: FETmtc for flat 3 0
,.., 18 KHz respo nse extra co n­
trolied49 MHz AMBand for drift-

free performa nce . 100 MW
output (range approx. 'Amile)

for re liable lon g ran ge
tran smission . Powered by
a 9V radi o battery (in­
c1uded).
Receive r; Extra con trolled
locks on 49 MHz trans­

mitter signal.
Withonpane l

MURA WMS-49 VU met er
mon itors the signal strength from the microphon e. Sta n­
dard pho ne jack outlet con ne ction to a P.A.or ot he r p ho ne
input .9V batt ery included .This professio nal set is ideal for
on stag e. in field. church. in hou se or o utdoor use .

No FCC license
required .

OUR PRICE

$49.50
ADDITIONAL

MICROPHONE
(fRANSMm ER)

AVAfLABLE
AT $28 .00 EACH

WEM·36 FM WIRELESS MICROPHONE
TEET MODEL WEM-36 is a factory assembled FM
wireless microphone powe red by two AA size ba tte ries.
Transmits in the range of 88 ·108 MHz with 3 transi sto r
circuits to meet with F.c.c. part 15 regu lations . Element is
built in a plastic tu be type case with an omni -direct ional
electret co nde nser microp hone unit. By using a standa rd
FMradio. signa l can be hea rd anywhe re on a one-acre lot.
Sound quality was judged "very good ."'•.[
MODEL WEM·36 $16.50 EACH

WHISTLE ACTIVATED SWITCH BOARD
All boards are pre-assembled and tested. Your whistle to
its FET co ndenser microphon e from a distance . as far as
30 fee t away (sensitivity can be easily adjusted) will turn
the switch on . the n match your whistle to it again. then it
turn s o ff. Ideal for rem ote co ntro l toys. electrica l applia nce
such as lights. coffee po ts . TV. HI-Fi. radio or other
projects. Unit works on 9V D.C.

Kit includes the Ultra Sonic Tran sducers. 2 PCBoa rds for
transmitter and rece iver. All electronic pa rts and instruc ­
tions . Easy to build and a lot of uses such as rem ote control
for Tv. garage do or . alarm system or counter. Unit
opera tes by 9-1 2 DC $15.50

SUPER FM WIRELESS MIC KIT­
MARK III
This new des igned circuit uses high
FEQ. FET transistors with 2 stages

_

pre amp .Transmi ts FMRange (88·
120 MHz) up to 2 blocks away and
with the ultra sens itive condenso r

/ '1i ~ microp hon e that co mes with the
.~:-l}i kit. allowsyou to pick up any soun d

within 15 ft. away! Kit includes ali
electronic parts. OSC coils. and
P.e. Board. Power supply 9V D.C.

FMC-105 $11.50 PER KIT

$12.50 EACH

-,--~ .

• 12:00,

MODEL 001-0076

* NEW ITEM *

MJE2955 PNP90 Walts BV=60 V $3. 00
MJE3055 NPN . I.C = l O A per pair

MJ15003 NPN250 Watts BV~140 V $12. 00
MJ15004 PNP I e.~20 A per pair

MUFFIN FANS FOR EQUIPMENT COOLING
These fans are pulled out from
used computers. But carefully
cleaned by ultrasonic cleaner.
All in "like -new" condition .
Size 4 11/ 16" x 1·1 / 2" x
4 11/ 16".
MODEL MF505

$9.50 EACH

~,~ FORMULA INTERNATIONAL INC.
~~ ~'S~OO~th.1~. HA,~ '~•• i~oowt"'~ ~~~~:t~·i~d

...~~~.col1::a~dil '0'\ ,~ Catalogue
0.... , e '" ~'. 20"\.

............... O'et .S 1COOtCa~1 R.~.."!\~C"l.s.r"la.
r>toonot c:w"-'"~ Actfo(ltf'dOtl '...... or l,'C Q/'.lY ,-O C O O,SIOI...Hour' 10-7 J.1tQn ,,..,. 5.'1 ' V/S4 '

'---.

PRESS-A-LIGHT SELF
GENERATED FLASHLIGHT

Never worry abo ut battery. EXCLUSIVEI$ 3.9 5 ea.
because it has no ne! Easy to
carry in pocket and handy to
use . Idea l for emergency light.
It generates its own electricity
by squ eezing grip lever Put
one in yo ur car. boat. camper
or home. You ma y need it
so me time! ~..

MATCHED PAIR POWER TRANSISTORS
BY MOTOROLA

MJ2955 PNP 150 Watts BV~60 V $3 .50
2N3055 NPN I C.~ 1 5 A per pair

$ 6 .5 0 Per Kit

13 FUNCTIONS LCD TIME MODULE
• Displays month. date and

day of the week
• Displays hour . minute and

second
• AM. PM Indicator
• Alarm 1 and Alarm 2 (lnde­

pen dent)
• 10 Hours Stop Watch
• 12 Hours presettable cou nt

MODEL 001·00 62 down time
• Hour Char m Indicator

$7.94 EACH • Back light by touch of the
switch

These modu les are brand new and made by L1TRONIX.
Designed for a man 's watch. Can be used for many applica­
tions. Comes with 2 silver batteries and the ceramic round
transducer .

DIGITAL TIMER/CLOCK
• 24 Hour preset time to turn on or ott
• 12 Hour green 0.5 " display for time
• operated on 12~ 16V A.e.
Th e who le timer is self
contained in a co mpac t
plastic case (as see n in
photo).Designed forVTR
with pus h button switch
for easy setting. Limited
quantity avai lable .

I NOW ONLY $12.94 ' MODEL VEQ 0143

SANYO ANTENNA SIGNAL BOOSTER
Th is Booster is specially designed for UHF Channels
(14-83) . After installed this un it (betwee n the antenna input
cable and the UHF tuner) will have a minimum of 10dB
gain. that is approxi mately 2 times better than what you are
seeing now . Ideal for those who live in apartmen ts that can ­
not put up an outdoo r antenna . Size is so sma ll; only 2- x
1'/2' x l' . Supply voltage is 15 VDe.

BU Y

NOW!

SPECIAL

PRICE!

ONLY

$ 1 5 . 5 0 PER KIT

All uni ts are brand new
from Sanyo.
MODEL 115· B·405A

$35.00 EACH

HOCKEY

That sounds and plays like the
real thing . All units are bra nd
new but without the case . Func ­
ti ons o f th e gam e inc lude
double flipper cont rol. kicker
control. 1·4 players. 3 speed
ball control. tilt switch. auto­
matic score. extra bonus cave
and man y more . Allsolid state
with LED panel. no moving
parts . Req uires 9V battery to
operate. speaker not included.

----1..--
1!~:':;;;' . .'

PART #5745 6

ELECTR ONIC PIN BALL MACHINE

A pe rfect gift for yourself or friends .

SPECIAL $ 8 .9 9 EACH SPEAKER$ 1.2 5 EACH

ELECTRONIC MUSICAL TELEPHONE
REST KIT

This telephone rest can be used as a door charm. an
audible indicator and for many other sou nd pro jects .Th e
specia l cus tom made l.C. is pre programmed with 4
musical tunes. Kit co mes with a nice looking p lastic case.
pre-drilled P,c. board. volume con tro l. special sound I C.
spe akers and all electronic components and instru ctions.
Ideal for home or school projects

TV GAME BOARD
PLAYS 4 GAMES: TENNIS: HOCKEY: HANDBALL

AND JAI·ALAI.
All boar ds complete with a ll par ts ready to play. Require s
6C size batteries and a small speaker for sound effects.
The boards were surplus from a famous game manu fac­
turer .They ""'i11 play on all US standard black and white or
color TV sets (Regular price for these games were $39.50
eachl OUR PRICE ONLY $6.50 EACH

TENNIS

FOR COMMERCIAL FREE
1V BOX BUILDERS

$2. 50 LM7 81 5 $ 1.20
$2 .00 NE 565 $2.00
$3 .00 Connectors Set $ 1.00
$ 1.00 t.c . Socket Set $2.00

LM 380 52 .00 MatchingTransformer $ 1.40
Sa nyo UHF Tuner $35.00 Tolriod Coils
Capacitors Set $12.50 (Set of 4) 53 .00
Resistors Set $2 .00 Speaker Cabinet $ 12.95
Trim Pots: Transfor mer

Trim Caps Set $ 13.50 18V 800MA $3.0 0
Pots and Knobs $2.00

We sell you all the above compo nents in a package for
$ 125. 00 and you will receive a free predrilled P.C. boa rd
and instructio ns at no charge!

Tuner is the most important part for the circuit . Don't let
those $19 .00 tuners fool you'

SANYO UHF VARACTOR TUNER
For UHF CH 14 83

Tuning voltage + 1V~ +28V D.C. Input impedance 75
OHM. I.F. band width 7 -16 MHz. Noise figure 11.5dB
MAX. Size 2~" x 1J,," x ¥." . Supp ly voltage 15V De.

Sound I.F. ~ 58.0 MHz.
Video I.E ~ 62 .5 MHz.

CIRCLE 64 ON FREE INFORMATION CARD 125
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$5.00 shipptng

lellWAVE C lUll
225 18 :.97th Avenue North
Corco ran. Minnesota 55374

• THE SYSTEM 20 •
MICROWAVE TV RECEPTION

AT IT'S BESTII
• RX·2300 Assembled Down Converter
• Power Supply / Antenna Switch
• 25- Parabolic Antenna
• All Coaxial Cables
• Full Year Warranty

TEM

TERMS: C al res odd tax. Allow 10% shipping; exce ss refunded . VISA- end Meeter cerd"
ord ers ($25 minimu m) ca ll (415) 562-0636. 24 hrs. Include stre et "dress for UPS. Prices
subject to cha nge without notice .

®ffi@)ID(!)l!!J~
ELECTRONICS

division

(415)562-0636
CIRCLE 77 ON FREE INFORMATION CARD

'interfacing to 8-1001 IEEE 696 MlcroC:omputen', 'by Sol Libes and Mar k Garetz. Spell s out operating requirements and characteristics
with clarity and prec ision . 17 chapters cover busing techniques, parallel and seria l interf acing, handshaking, bus signals and timing
relationships , I/O ports, interru pts, AID and D/A conversion, much more . OsbornelMcGraw-hill; softcover ; 321 pages. $15.00

'Product User Manuals 1975·1980, Volume I', by Com puPro . With schematic s, test routines , operating information for 29
CompuPro products (RAM and ROM memories, mothe rboards , CPU 8085/8088 dual processor board, CPU-Z, interlecers, etc .). Also defines and
explains the S-100 bus . Excell ent reference on memories and C PU boards . Softcover; 8. 5in x I li n . format ; 256 pages; $20.

'Product User Manuals, Volume 2', by CompuPro . Sim ilar to above, but covers System Support I , Disk I , RAM 17 CMOS memory,
Inte rfacer 3, SI D RAM, SID CPU, SID motherboard , and
and more. Softcover; 8.5in. x I lin. format; 307 pages; $25.

GmpuPro™
OAKlAND AIRPORT, CA 94614-0355
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I Electronics Paperback Books •
I Quality Books on Computers and Other Subjects •
I Check Off The Ones You Want! •
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OSCILLOSCOPE Hobbyists, "Users",
Small System Houses...

s::»
-<
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.. SIlO .... .
Plus Shlppmg

-Basic "keyword- Keyboud
· Usl Over S6ooo.
. 11 0 VAC.60 Hz

Add S20lor Pkg & Hdlg
Pay ShiPPing on DelIvery

. $ 5 9 5 ea.
WH ILE THEY LAST!!!

GE "TERMINET 340"

Complete WANG PCS-IIA
MINICOMPUTER SYSTEM!..-=----

Feat un nq the Diab lo 1355 WP meta l wh eel oarsv pn nter
With Wang -b uilt po wer supply & In terface Fully Wa ng
se rviceab le . recovered plat en. excellent co nd mo n
Combine With the above mini to complete excellent
WP system 15" frame. dua l pitch (10 & 12 ). 40 char I
second Inc lu de s metal daiS Y whee l & cable

WsnQ 2281 O. isv Printer i u st $4500 1 .... $2600 ea.
Add S20 OIJ lor Crate Pay Shrppmg on De/rvery

Adjustable Fo rms Tr actor ( DIablo } tor aboveS 1 2 5 ea .
Plus ShiPPing

Off- lease refu rbished &
eli gIb le fo r M fr 's main ten­
anc e Man y. ma ny exc ttm q
feat ur es an d ca pab i l iti es
Incl ud e '

.BO,24 U/l Oispl. y

. 32 Speci.1Function Keys
·48K BlSie in Roms. t6KR.m
.0u.1 Shuglrl Mini Floppy's
-Compact. Sell·Contained
• Wang "Basic" Operaling

System
. Oual Printer Porls

ICenlronics liD)

We oller lop line. pro quality oil lease . used
& refurbished equipment formerly available

only to giant corporations...

..High Speed Chain. Drum, Band & Matrix Line
Printers & Terminals

- Quality Mini-Diskette. Diskette. Disk &
Storage Module Dri ves 1/4 to 300 mbytes

-CRT Terminals. Printing Terminals. CRT
Monitors

«Smelt & Medium Size Minicomputer. Word
Processors & Peripherals

WANG/DIABLO "WP"
DAISY PRINTER

Acoustic " H ood"
lor 228t Wangl Dlablo Prmter . .
Manulactured by Gales

WANG pes IIA .. . • $2790 ea.
Add 52000 for ShippIng Crate Pay Shlppmg on Del''o' t::1y

Used . gOOd cn vs .car appearance. rem o veo fro m used
equipment Fully SA· 400 pm fo r p in corocanore -.
featu re s OSD C for 1/2 m by te per dnve!"

Used Untested <VI Data $1.99 ea.
Plus Stuotntu;

Wrile or C.II lor Our L.lesl BARGAIN ·PACKEO FLYER!

CIRCL E soON FREE INFORMATION CARD

Over 230 LPM. band pri nte r, 132 co lumns. 64 cha racters
Very reliable' Pa rallel Inte rface Included .other inte rfac es
available fro m G E Self-test featu re , stand Inc luded
110 VAC. 60 Hz G E service natro n-wme

Tested & Operat,onal $895 ea.
Add S3D101 Pkg & Hdlg - PayShlppmg on DelIvery

MPI Model 52
5 1/4" MINI-FLOPPY

General Electric
"TERMINET 1 200"

150. 300 & 1200 baud RS­
232 . ASC II. receive on ly 120
columns UPPER & LOWER
case . 120 characters per
second (60 LPM ) ma x pri nt
rate Fa s t . full y - f orm ed
Charac t e rs . c o nti nuou s
cha ract er band mech anism
Serv ice & support In most
major crtres In USA Highly
re li able. c u rrent lis t p rice
near S6000
Tested & Operational . . .

LIST - .175.00

ONLY
$149.95

INTRODU CTORY PRICE

212-531-9004

DOWN CONVERTER/ANTENNA
COMBINATION

• 2 MICROWAVE PREAMP STAGES for maximum gain
• ONE PIECE CONSTRUCTION simphhl'l installation
• ALUM IN UM AND ZINC PLATED STEEL for durabili ty
• BUILT IN AlB SWITCH with lTlOn tNn 95dB isolat ion
• 2. 1-2.8 GHz Covers.1Iham, commerc ial .,d ITF$

channo"

HITACHI R..g. Sa le
Y·15 1B Single 15M Hz/ lm Y .. . 570 -Ml6""
Y-152 B Dual 15MHz/lmY . 735 ---:6ff
Y·2 02 Dual 20M Hz/lmY . . . 850 r6'rT
Y·302B Dual 30MHz/lmY . . . 995 ----&tS'"
Y·3 52 Dual 35M Hz/lmY . . . 1150 ~
Y·550B Dual 50MHz/lmY . .. 1745 ~
Y· 1050 Quad 100M Hz/ 0.5mY . 2390 ~

SOLTEC
515· 1 Single 15MHz/lmY . . . . . 495 Call
515·2 Dual 15MHz/lmY. . . . . 595 Call
520 Dual 20MHz/lmY .. . . . 695 Call
530 Dual 30MHz/lmY . .. 895 Call

LEA DER
LBO·513 Single 10MHz/lmY . 550 Call
LBO·514 Dua l lOM Hz/lmY . . 695 Call
LBO· 50BA Dual 20MHz /lOmY . BBO Call
LBO·520A Dual 35MHz /5mY . .. . 1250 Call
LBO-515B Dual 30M Hz/ 5mY . ... 1580 Call

FREE FREIGH T fo r or de r paid w ith cashier'scheck
o r money o rd er. A bo ve pr ices o re fo r prepaid order
only. V ISA /Me a ccepted . Allow 2 weeks to d ea r
per sona l checks.California residents, add 6% sales
to x. Prices a nd specifications subje ct to chang e
w ithou t noti ce.

testek
(213) 786 -6890

TESTEKCORPORATION

69 10 Hcyv enhurst Ave., Van Nuys, CA 91406

l en ROCKAWAY PARKWAY
BROOKLYN . N.Y. 11238

DEALER INQUIRIES INVITED

WE CARRY A COMPLETE LINE INCLUDING PARABO LICS

YOU GET : 75' down~8d
3' jumper

300 oh m matching tr..,sformef
dt't.i1ed instruct ions

MODEL DCV-l -A

YMI'1of tnlOymen t are you rs with ou r mode l OCV- l-A. Two preamp stlgtS coupled
wit h the yllgi ..,tltnn.lhOUling provide I typiul S'(Itltm p in o f 53dB.

TRITON
MARKETING CORP,

USE

YOUR

CARD

READER

SERVICE

DON'T
FORGET

CIRCLE sa ON FREE INFORMATION CARD

. .
: sox 41778 ;:=:,::o:,:-,:~ .~~~:sL""s~1~,,·4s"';:;.~~~ it:l\. .,1.r. lIuul ....:!Iu'. pe sl lA C &: MC .r. ..: .Sacramenfo,Ca . lIel pre .. e hl . r llle n e lHl . " 111I 11I 1.. , 1.011,,-11 ::
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EP.ROMS Each 8 pes f:1fPr' SPEL~flLS
6502

1702 256 x 8 (1n5) 4.95 4.50 32.768 KHZ 3.95 6502 6.95
2708 1024 x 8 (450n5) 2.99 2.75 1.0 MHZ 4.95 6502·A 12.95
2758 ' 1024 x 8 (5V) (450n5) 9.95 8.95

1.8432 4.95
16K APPLE* RAM CARD 6504 6.95

TMS2516 2048 x 8 (5V) (450n5) 6.95 5.95
2.0 3.95 6505 8.95

2716 2048 x 8 (5V) (450n5) 5.50 4.95
2.097152 3.95

* Upgrad e y ou r 48K AP~le II to f ull 6507 9.95
2.4576 3.952716·1 2048 x 8 (5V) (350n5) 9.00 8.50
3.2768 3.95 64K. 6520 4.35

TMS27 16 2048 x 8 (450n5) 9.95 8.95 6522 9.95
TMS2532 4096 x 8 (5V) (450n5) 12.95 11.95

3.579545 3.95
* Fu ll y software a nd ha rd w ar e co rn- 6532 14.95

2732 4096 x 8 (5V) (450n5) (200n 5) CA LL
4.0 3.95

pat ibl e w i t h App le languag e card 6551 11.85
5.0 3.952764 8192 x 8 (5V) (450n 5) CA LL
5.0688 3.95 and m icro s oft 28 0 c a rd.

DYNAMIC RAMS 100 pes 5.185 3.95 * El iminates t he need for A p p lesoft Z805.7143 3.95
o r Intege r Ba si c ROM card w he n4027 4096 x 1 (250n5) 2.50 2.00 6.5536 3.95

4116·120 16,384 x 1 (120n5) 8/29.95 CA LL 8.0 3.95 used In con j u nct ion w i t h DO S 3.3 . Z80·C PU 8.95
4116·150 16,384 x 1 (150n5) 8/18.95 1.95 10.0 3.95 * A llows you t o ru n A p p le Fortran o r

Z80A·C PU 6.00
4116·200 16,384 x 1 (200n5) 8115.95 1.80 14.31818 3.95 Z80·PlO 6.50
4116·300 16.384 x 1 (300n5) 8/14.95 1.75 18.0 3.95 Pascal. Z80A· P10 6.00
4164 64.536 x 1 (200n5) CA LL 18.432 3.95 * Ava i la b le a s ba re b oard, k it , o r corn- Z80·CTC 5.95

STATIC RAMS 20.0 3.95 p le t ed a n d tested b oard. Z80A·C TC 8.65
100 pes 22. 1184 3.95 Z80·DART 15.25

2101 256 x 4 (450n5) 1.95 1.85 32.0 3.95 BARE BOARD $ 40 .00 Z80A·DA RT 18.75. ... .. . .
Z80·DMA 17.50

2102·1 1024 x 1 (450n5) .89 .85 KIT . . . . . .. .. . . . . .. .. . 89 .95 Z80A·DMA 27.5021L02·4 1024 x 1 (LP) (450n5) 1.29 1.15
ASSEMBLE D & Z80·S10/0 23.9521L02·2 1024 x 1 (LP) (250n5) 1.69 1.55 MISC. Z80A·S10/0 28.952111 256 x 4 (450n5) 2.99 2.49 TESTED • • • 0 • • •• •• 0 109 .95 Z80·S10/1 23.952112 256 x 4 (450n5) 2.99 2.79 AY5·2376 12.50

2114 1024 x 4 (450n5) 8/16.95 1.95 11C90 13.95 6883 SAM 24.95
Z80A·S10/ 1 28.95

XR2206 4.95 Z80·SlO/2 23.952114 L·2 1024 x 4 (LP) (200n5) 8/19.95 2.35 RS232 FEMALE 3.49 Z80A·S l0/2 28.952114L·3 1024 x 4 (LP) (300n5) 8/18.95 2.25 3242 7.95
2114 L·4 1024 x 4 (LP) (450n5) 8/17.95 2.10 3480 9.00 RS232 RIGHT ANGLE

Z80·S10109 17.95
MC4024 3.95 Z80A·S10/9 22.952147 4096 x 1 (55n5) 9.95 CA LL FEMALE 4.95TMS4044·4 4096 x l (450n5) 3.49 3.25 MC4044 4.50

TMS4044·3 4096 x 1 (300n5) 3.99 3.75 7103 9.50 RS232 MA LE 2.99
Z80B·CPU 18.95

7106 9.95 Z80B·CTC 17.95TMS40L44·2 4096 x 1 (LP) (200n5) 4.49 4.25 RS232 HOOD .99 Z80B· P10 17.95TMM20 16 2048 x 8 (200n5) (150n5) CA LL 7107 12.95
HM6116 2048 x 8 (200n5) (150n5) (120n5) CA LL 76477 3.95 Spec ial s end May 31, 1982. Please state

8038 3.95 "Ma y Specials" when ordering.
Z8671 39.95

LP = LOW POWER 95H90 7.99 Z6132 34.95
9602 1.50

CMOS
DISC CON- 74COO .35 74C374 2.75 4019 .45 4098 2.49

74LS166 2.40 74LS293 1.85 TROLLERS 74C02 .35 74C901 .80 4020 .95 4099 1.95
74 LSOO .25 74LS85 1.15 74LS168 1.75 74LS295 1.05 1771 24.95 74C04 .35 74C902 .85 4021 .95 14409 12.95
74 LS01 .25 74LS86 .40 74Li; 169 1.75 74LS298 1.20 1791 36.95 74C08 .35 74C903 .85 4022 1.15 14410 12.95
74LS02 .25 74LS90 .65 74LS170 1.75 74LS324 1.75 1793 44.95 74C10 .35 74C905 10.95 4023 .35 1441 1 11.95
74 LS03 .25 74LS91 .89 74LS173 .80 74LS352 1.55 1797 54.95 74C14 1.50 74C906 .95 4024 .75 14412 12.95
74LS04 .25 74LS92 .70 74LS174 .95 74LS353 1.55 UPD765 39.95

74C20 .35 74C907 1.00 4025 .35 14419 4.95
74LS05 .25 74LS93 .65 74LS 175 .95 74LS363 1.35 74C30 .35 74C908 2.00 4026 1.65 4502 .95
74LS08 .35 74LS95 .85 74LS181 2.15 74LS364 1.95 UARTS 74C32 .50 74C909 2.75 4027 .65 4503 .65
74LS10 .25 74LS96 .95 74LS189 9.95 74LS365 .95 74C42 1.75 74C910 9.95 4028 .80 4508 1.95
74 LS11 .35 74LS 107 .40 74LS190 1.00 74LS366 .95 AY3 ·1014 6.95 74C48 2.10 74C911 10.00 4029 .95 4510 .95
74LS12 .35 74LS 109 .40 74LS191 1.00 74LS367 .70 AY5·1013 3.95 74C73 .65 74C912 10.00 4030 .45 4511 .95
74LS13 .45 74LS112 .45 74LS192 .85 74LS368 .70 TR1602 4.95 74C74 .85 74C914 1.95 4034 2.95 4512 .95
74LS14 1.00 74LS 1,3 .45 74LS193 .95 74LS373 .99 IM6402 7.95 74C76 .80 74C915 2.00 4035 .85 4514 1.25
74LS15 .35 74LS114 .50 74LS194 1.00 74LS374 1.75 74C83 1.95 74C9 18 2.75 4040 .95 45 15 2.25
74LS20 .25 74LS122 .45 74LS195 .95 74LS377 1.45 INTERFACE 74C85 1.95 74C920 17.95 4041 1.25 4516 1.55
74LS21 .35 74LS123 .95 74LS196 .85 74LS378 1.18 74C86 .95 74C921 15.95 4042 75 4518 1.25
74LS22 .25 74LS124 2.99 74LS197 .85 74LS379 1.35 8T26 1.69 74C89 4.50 74C922 5.95 4043 .85 4519 1.25
74LS26 .35 74LS 125 .95 74LS221 1.20 74LS385 1.90 8T28 2.49 74C90 1.75 74C923 5.95 4044 .85 4520 1.25
74LS27 .35 74LS126 .85 74LS240 .99 74LS386 .65 8T95 .99 74C93 1.75 74C925 6.75 4046 .95 4522 1.25
74LS28 .35 74LS132 .75 74LS241 .99 74LS390 1.90 8T96 .99 74C95 1.75 74C926 7.95 4047 .95 4526 1.25
74LS30 .25 74LS136 .55 74LS242 1.85 74LS393 1.90 8T97 .99 74C 107 1.00 74C92 7 7.95 4049 .55 4527 1.95
74LS32 .35 74LS137 .99 74LS243 1.85 74LS395 1.65 8T98 .99 74C150 5.75 74C928 7.95 4050 .55 4528 1.25
74LS33 .55 74LS138 .75 74LS244 .99 74LS399 1.70 DM8131 2.95 74C 151 2.25 74C929 19.95 4051 .95 4531 .95
74LS37 .55 74LS139 .75 74LS245 1.90 74LS424 2.95 DS8836 1.29 74C154 3.25 74C930 19.95 4053 .95 4532 1.95
74LS38 .35 74LS145 1.20 74LS247 .76 74LS447 .37 CLOCK

74C 157 1.75 4000 .35 4060 1.45 4538 1.95
74LS40 .35 74LS147 2.49 74LS248 1.25 74LS490 1.95 74C 160 2.00 4001 .35 4066 .75 4539 1.95
74LS42 .55 74LS148 1.35 74LS249 .99 74LS668 1.69 CIRCUITS 74C 161 2.00 4002 .25 4068 .40 4543 2.70
74LS47 .75 74LS151 .75 74LS251 1.30 74LS669 1.89 74C 162 2.00 4006 .95 4069 .35 4555 .95
74LS48 .75 74LS153 .75 74LS253 .85 74LS670 2.20 MM5369 3.95 76C163 2.00 400 7 .29 4070 .35 4556 .95
74LS49 .75 74LS154 2.35 74LS257 .85 74LS674 9.65 MM5375 3.95 74C164 2.00 4008 .95 407 1 .30 4581 1.95
74LS51 .25 74LS155 1.15 74LS258 .85 74LS682 3.20 MSM5832 7.45 74C165 2.00 4009 .45 4072 .30 4582 1.95
74LS54 .35 74LS156 .95 74LS259 2.85 74LS683 2.30 7207 7.50 74C173 2.00 40 10 .45 4073 .30 4584 .95
74LS55 .35 74LS157 .75 74LS260 .65 74LS684 2.40 7208 15.95 74C174 2.25 40 11 .35 4075 .30 4585 .95
74LS63 1.25 74LS158 .75 74LS266 .55 74LS685 2.40 74C175 2.25 40 12 .25 4076 .95 4702 12.95
74LS73 .40 74LS160 .90 74LS273 1.65 74LS688 2.40 CONVERTERS

74C192 2.25 40 13 .45 4078 .30 4724 1.50
74LS74 .45 74LS161 .95 74LS275 3.35 74LS689 2.40 74C193 2.25 4014 .95 408 1 .30 80C07 .95
74LS75 .50 74LS162 .95 74LS279 .55 81LS95 1.69 74C195 2.25 4015 .95 4082 .30 80C95 .85
74LS76 .40 74LS163 .95 74LS280 1.98 81LS96 1.69 74C200 5.75 40 16 .45 4085 .95 80C96 .95
74LS78 .50 74LS 164 .95 74LS283 1.00 81LS97 1.69 74C221 2.25 4017 1.15 4086 .95 80C97 .95
74LS83 .75 74LS16 5 .95 74LS290 1.25 81LS9 8 1.69 74C373 2.75 40 18 .95 4093 .95 80C98 1.20
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APPLE" FAN
• EXTRA PLUG·IN CAR D5 CAN 1·99 100

CA U5 E YO UR A PP LE TO 8 pin 5T .13 .11
OVERHEAT 14 pin 5T .15 .12
ULTRA ·QUIET APPLE FAN 16 pin 5T .17 .13
DRAW5 COOL AIR THROUGH 18 pin 5T .20 .18
YOUR COMPU TER 20 pin 5T .29 .27

• ELIM INA TE5 DOWN TIME
22 pin ST .30 .27
24 pin ST .30 .27

• 5AVES REPAIR CHARGE5 28 pin 5T .40 .32
• INCREA5ES RELIABILI TY 40 pin ST .49 .39

• CLIPS ON - NO HOLE5 OR ST = 50LDERTAIL
SCREW5 8 pin WW .59 .49

• COLOR MATCHES APPL E 14 pin WW .69 .52

EPROM ERASERS • LONG LIF E LOW NOl5E 16 pin WW .69 .58
MOTOR 18 pin WW .99 .90

PE-14
20 pin WW 1.09 .98
22 pin WW 1.39 1.28

PE-14T (w ith timer) 24 pin WW 1.49 1.35

PE-24T (w ith timer) 154.50
28 pin WW 1.69 1.49

6800 5.70
40 pin WW 1.99 1.80

6802 10.95 ALL ARE HIGH QUALITY UNITS ENCLOSED IN WW = WIREWRAP

6808 9.95 A BLACK ANODIZED ALUMINUM ENCLOSURE. CONNECTORS
6809 24.95
6809E 29.95 RS232 MAL E 3.25
6810 4.60
6820 4.95

R5232 FEMA LE 3.75

6821 4.95
R5232 HOOD 1.25

6828 14.95
5·100 5T 3.95

6834 16.95 PN2222 10/1.00
5·100 WW 4.95

6840 14.95 2N2222 .25 DIP SWITCHES
6843 42.95 2N2907 .25
6844 44.95 2N3055 .79
6845 16.95 2N3904 10/1.00
6847 15.95 2N3906 10/1.00
6850 4.75 lN4148 (1N914)

6852 5.75 LINEAR
lN4004

6860 10.95
6862 11.95 .79 7905T .89

LM301V .34
6875 6.95 LM308V .98
6880 2.95

.99 7912T .89 LM309K 1.49

.79 7915T 1.19 LM311 .64

.99 7924T 1.19

.99
LM317T 1.95 7400 .19 7451 .23 74136 .50 74186 18.50
LM317 K 3.95 7401 .19 7453 .23 74141 .65 74190 1.15

1.39 7905K 1.49
LM318 1.49 7402 .19 7454 .23 74142 2.95 74191 1.15

1.39 7912K 1.49
LM323K 4.95 7403 .19 7460 .23 74143 2.95 74192 .79

1.39 79L05 .79
LM324 .59 7404 .19 7470 .35 74144 2.95 74193 .79

.69 79L12 .79
LM337K 3.95 7405 .22 7472 .29 74145 .60 74194 .85

.69 79L15 .79
LM339 .99 7406 .22 7473 .34 74147 1.75 74195 .85

.69
LM377 2.29 7407 .22 7474 .35 74148 1.20 74196 .79

LM317K 3.95
LM380 1.29 7408 .24 7475 .49 74150 1.35 74197 .75

1.49 LM323 K 4.95
LM386V 1.50 7409 .19 7476 .35 74151 .65 74198 1.35

1.95 LM337K 3.95
U-1555V .39 7410 .19 7480 .59 74152 .65 74199 1.35
LM556 .69 7411 .25 7481 1.10 74153 .55 74221 1.35
LM565 .99 7412 .30 7482 .95 74154 1.40 74246 1.35
LM566V 1.49 7413 .35 7483 .50 74155 .75 74247 1.25
LM567V 1.29 7414 .55 7485 .65 74156 .65 74248 1.85
LM723 .49 7416 .25 7486 .35 74157 .55 74249 1.95
LM133 .98 7417 .25 7489 4.95 74159 1.65 74251 .75
LM74 1V .29 7420 .19 7490 .35 74180 .85 74259 2.25

74S00 .44 74S74 .69 74S163 3.75 74S257 1.39
LM747 .79 7421 .35 7491 .40 74161 .70 74265 1.35

74502 .48 74585 2.39 745168 4.65 745258 1.49
LM748V .59 7422 .29 7492 .50 74162 .85 74273 1.95

74503 .48 74586 1.44 745169 5.44 745260 1.83
LM1310 2.90 7423 .29 7493 .49 74163 .85 74276 1.25

74504 .79 745112 1.59 745174 1.09 745274 19.95
MC1330V 1.89 7425 .29 7494 .65 74164 .85 74279 .75

74505 .79 745113 1.98 745175 1.09 745275 19.95
MC1350V 1.29 7426 .29 7495 .55 74165 .85 74283 2.00

74508 .48 745114 1.50 745181 4.47 745280 2.90
MC1358 1.79 7427 .29 7496 .70 74166 1.00 74284 3.75

74509 .98 745124 2.77 745182 2.95 745287 4.75
LM14 14 1.59 7428 .45 7497 2.75 74167 2.95 74285 3.75

74510 .69 745132 1.24 745188 3.95 745288 4.45
LM1458V .69 7430 .19 74100 1.00 74170 1.65 74290 .95

7451 1 .88 745133 .98 745189 14.95 ' 745289 6.98 LM1488 .99 7432 .29 74107 .30 74172 5.95 74293 .75
74515 .70 745134 .69 745194 2.95 745301 6.95 LM 1489 .99 7433 .45 74109 .45 74173 .75 74298 .85
745 20 .68 745135 1.48 745195 1.89 745373 3.45

LM1800 2.99 7437 .29 74110 .45 74174 .89 74351 2.25
745 22 .98 745136 1.08 745196 4.90 745374 3.45

LM1889 2.49 7438 .29 74111 .55 74175 .89 74365 .65
745 30 .48 745139 1.25 745197 4.25 745381 7.95

LM3900 .59 7440 .19 74116 1.55 74176 .89 74366 .65
745 32 .98 745140 1.45 745201 14.95 745 387 5.75

LM3909V .98 7442 .49 74120 1.20 74177 .75 74367 .65
74537 1.87 745151 1.19 745225 8.95 745412 2.98 LM3914 3.95 7443 .65 74121 .29 74178 1.15 74368 .65
74538 1.88 745153 1.19 745240 3.98 745471 9.95 LM3915 3.95 7444 .69 74122 .45 74179 1.75 74376 2.20
745 40 .44 745157 1.19 745241 3.75 745472 16.85 LM3916 3.95 7445 .69 74123 .55 74180 .75 74390 1.75
745 51 .78 745158 1.45 745244 3.98 745474 17.85 75451V .39 7446 .59 74125 .45 74181 2.25 74393 1.35
745 64 .79 745161 2.85 745251 1.90 745482 15.60 75452V .39 7447 .69 74126 .45 74182 .75 74425 3.15
14565 1.25 745162 3.70 745 253 7.45 745570 7.80 75453V .39 7448 .69 74128 .55 74184 2.00 74426 .85

745 571 7.80 7450 .19 74132 .45 74185 2.00 74490 2.55
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Our
Own

Fam oul
Kit

$119.00

Our
Facto ry
Dlr.ct
Price

$117 .00

$25.00 oa

10for $220 .00

Netro nics 107
Non Linear Systems 17
Nort h American Soar 97
ORA Electronics 106
P.P.G. Electronics 123
Pac -Tec Corp 26
Paia Electronics 99. 100
Panasonic 8I
Panavise 105
N.A. Philips ,45
Poly Paks 123
Priority One Electronics 7
Protecto Enterprises 87
Quietrole 104
RCA 36
R.D. Unlimited . .. . . . 93
Radio Shack III
Ramsey Electronics 115
SCR Electronics, Inc. . 130
SMP, Inc 92
SRj International 122
SRS 93
Sabadia Exports 110
H.W . Sams 97.105
Satellite TV 108
Sencore 28-3 I
Shure Bros. .. 14-15
Simple Simon Electronics 46
Sinewaze Mklg. Corp 127
Sintec Co 110
Solid State Sales 112
Sollec 104
Spacecoast Research 108
Suntronics Co., Inc 114
Surplus Electronics 119
Symmetric Sound Systems 93
Tektronix 27
Testek 127
Triplett Corp CIl
Ungar 93
Vaco 90
Vector Electronics Co. . 32
Wersi Electronics 110

• UHF·VHF CONVERSION KIT.
Complele wt!tIPCboard. all requited com­
ponents:cabinetwt!tIspeaker: and compre·
hensIve brochure Incl.schematic. boonlloy ·
outmounting andhook-updlOgtams. ports
1Isl and assembly and set-up Instrucl\ons.
All ports ore Indusll1al prime quality.
• NEW ZEN ITH ZVM·121 HIGH
IlG IBILITY CRT MONITOR. Feo1Ires 12"~
phosphor CRT, wt!tI 15 MHz 8ondwklttl. 40
or 80 chorocIer wklIllsareoperator switch·
selecloble.Fully compatiblewt!tI8O·column
1WI8 co!lls,etc.

• MITSUMI - MODEL UES-A55F

VAANJT~ORUHF TUNER4~~8a~~~...
: -,. ";" '. AHTENN,l, INPUT
; • 300 OHMS
.. .
L.

t~ _or:'!'

46,47

- , 17

-SPECIAl -~
2200 MFO40 VTC,&,P 10 lor $13.50

- I.C, SPECIAL lM 565 10for $ 16.00

- H.D. TRANSIST\lRS
SPECIALS 2 N 3055 10 for$1 O.

2$,&, 745 ss.oo 80.
2$,&, 7478 $4.50 80.

25 C 11168 $3.25 80.
2SC 14038 $3.00 80.

OUTSIDE CAL800-854-8660
INSIDE CAL(714) 527-2554

SCR
or (213) 603-9385

ELECTRONICS INC.
VIS IT OUR NEW SUPER CENTER

5303 Lincoln Ave., Cypress, CA 90630
Pay by CHECK, M.D. VISA. MlC

510.00 MIN. ORDER twlDUNG/SHlfllltNG".52.50
UPS _EREINCOHTlNOOAl us,

92
66
69
84
2
86
13

30,31
4
35
42

74
72
44

41
2S
45
39
81
43
52 ,53
21
49
19
90
22
27
58

68
93

Page

AMC Sales 82
AP Products. Inc 102
Aaron Gavin 26
Abex 92
Active Electronics 109
Advance Analog 92
Advance

Electronics 13.24-25.42,44 .47.86
All Electronics 122
Antenna Specialists 85
Arizona Electronics 118
B.G. Micro 123
B&K Precision Dynascan Corp. . . . ,48
Babylon Electronics 127
Bagnall Electronics 126
Karel Barta 108
Beckman Instruments CIV
Blonder Tongue I
Bullet Electronics 116
Burton Products %
CIE, Cleveland Institute of

Electronics 18-21
Cambridge Learning %
Chaney Electronics ' 118
Channellock 82
Clear-Vue Electronics 112
Command Productions 116
Communications Electronics 2
Components Express 33
Computer Peripherals Unlimited 127
Concord Electronics 114
Cook's Institute 116
Jan Crystal 101
Dacor Limited 93
Dage Scientific 110
Data Services Co 126
Digi Key Corp 117
RL Drake Company 90. 100
Electro Industries 93
Electronic Specialists, Inc . . 123
Electronic Technology Today 126
Etco Electronics 116. 130
Etronix 98
Fair Radio Sales 114
Fluke Mfg. Co., Inc • . . . . ..... . . . . . .5
Fordham Radio 34-35.3 7
Formula International 124-125
Fox 83
Gladstone Electronics 10 1
G lobal Specialties Corp. . 95
Global TV Electronics 108
Godbout Electronics 126
Gould, Inc • . . . . . .. . ... . . . . ... . .. .89
Grantham College Of Engineering . .98
Grove Enterprises, Inc•.. . . . . . . . . . 110
Hal -Tronix 122
Hameg, Inc . .. 99
Heath CIII.23 .73-75
Hickok Electrical Instruments 98
Hitech Electronics I 18
Huntron Instruments 92
Information Unlimited 122
International Crystal 86
JDR, Microdevices 128-129
J&W Electronics 114
Jameco Electronics 120-121
J imPak 113
Lakeside Industries 92
Lour Sales 93
McGee's Rad io 114
Masco Electronics 93
Marsailes Horan 110
Microtenna Associates 110
Midex ,43
Monarchy Engineering, Inc . . 116
Mountain West 122
NRI Schools 8- 11
NTS Schools 38-4 1
Nabih's, Inc 104
Nemal Electronics , 118

Free Information Number

9

23

89

ADVERTISING INDEX ·

77
20

91
38
- ,- , 14
48
85
3
87
61
65

55
36

5
70
10,11

63
71
7
6

26
83

62

64
18
59,60
29

24

- ,79
54

32

57
12

67
50,51
8
88

40
76
37

80
73

75
34
78

33
28

RADIO-ELECTRONICS does not assume
any responsibility for errors that may
appear in the index below.

B" r'ld nNt pr od Uc:tI Or'l t u .p lus
Allwl ,c1,Ult .l dtal fortllpe r·
,m t 'H , 1wor k bu ild mQ. Ubi, TV
co n, t ,1"$.•tc . No . J.t 9SUl)99

FACTORY SURPLUS UHF TUNERS

495
sass
•• .110

MINIATURE FM WIRELESS MICROPHONE

~
~ ~~I'NAITEI~TG~8A~~~~G ~z-;

_",," PKo.l'd ",>: "l unlQ..... tt""'.
t ' l,onoeblit!J"ns .af\Clv....-1
011.... 'Nf'lfO" c:" del'" ", fOl'
....l lO)t\u. dnu..-.btt btlooot

----------­ETCO ELECTRONIC S

l~u~OOI ~~Nr.~3~~~~~ ~~~,';;,',NG CENTER
Chec k wn h O, N,.I>IUM V.u & M.I1.r~'d O ICI Sor . y. 1'\0 C 0 ,0 .' \ , Add 16"
fo, UPS l H. r>dhn'l IEuftl ,tt ..ndt dl . N.Y. Sui . tn ldotnh .od 7'Jl, ,,"' IU.
De.I .. & ~ " POfI Incr'" '' ' ' 1". ,ltd 0 ... Itl.phO'" OIN t d"o. nt ... d_\

(All 1 . 518 . 561 0 8700 .

H"'" m"'"'mo' '''''' 2995
~::·F::=:~O~,~:~~~;~.n . ~~7.I~
No . 349VA482 $24 95

I'- u 1 10

QUAR TER-MILE WIRELESS MICRoaHONE

~'J9S ~~~~;~~:~~i~:: e
$4 9 95 r..9tr~ VU .... tlK _ . _
.. . / 5 No 349VA0 93

fJ
FACTORY SURPLUS VHF I UHF

. ' " " TWIN" VARACTOR TUNERS!

". I Adm" . I NQ NC 314 31 . 399r. E~?~~ftf5~:-gJ SJ4 ~
»r : 1- No.. ~9VC308 111./5

DUMPING! NORELCO ENDLESS LOOP CASSETTES!

495 ::':,"'.','01,"" ",", ~

::1~~ :::~~:: ==~: =:~::~
IN STOCK - THE MURA

CORDLESS TELEPHONE SYSTEMI

--= =S~::S::~' 14488~h ,.....IRt
............Il...

:''':'::~''~~::l~ 5179.95
',o'." . ''"''''''lyllt...... ' t .. / S

No. ~9VA274

SALE OF QUARTZ BATTERY ·

99OPSAT~;.~~;,~~~~~~E NTS !
.,.... ··C·orll I mPOn l'd l. om

$Its ~~ftt o.r~"y No. 349VA~61

.. 15 1349VA~ MlIChlnth.~9s~N~9)~t' l

20 AMP REGULATED 12VDC POWER SUPPLY!

SMASHING ALL SALES RECORDS - OUR NEW

~
30 CHANNE~~~~;!~~NV3ERTE9RI ~.~
.-.- TV ,.t t " 1 5

No . 349A EG47

HOT NEW IMPORT! REMOTECONTRO$'.•
30 CHANNEL CABLE TV CONVERTER! ~

8995 '''''d.... motoTV
$ 79 95 on/off swItch ,,,eI "
;;/~ ~~ ~~~~~troll l~
11. / 10

ETCOMKII WIRELESS -

'iil"~3S£·'lRTE8R! 9 00
,t ,lI!

• • No 3491AOO8

VIDCOR 2000 CONVERTER ELIMINATES PROBLEMS

89
WHEN9r~;;;~~~:~~tAB LE TV

1t0001'f"mattdllnrwlc:on
teet. EnJobl." .. dfOUpono
of 0 .... ub.. p"09" , m

~'I;:;~~~~t'OI~r . '---'=="'-'
UNUSUA L FACTORY SURPLUS

~
MID'BAND - S ':.:~R~:~~":~o~E T

1V
TU

9NER
95

coml'n(lnl Ffr.,qlH"CY h .pe ,, ·
menl.r , _ bu .1d a~ co".,.., -
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HEATH/ZENITH &YOU, INC.
ONE STRONG PARTNERSHIP

Your strong partner

HEATH/ZENITH

SERVICE AND SUPPORT- Prompt and professio nal serv­
ice and assistance is availabl e nationally through Heathkit
Electronics Centers, Zenith Data Systems for commercial
users or through Heath factory servicing and phone -in tech ­
nical assistance.

Comp lete, integrated computer hardware and software , de­
signed to serve and grow with you - that's what to look for in
a strong partner. And with Heath/Zenith you get it all.

Heat h/Zen ith computer products are
sold nationwide through Heathkit
Electronic Centers ' (check your white
pages for locations). For a FREE
catalog and ma il orde r service , write:
Heath Co. , Dept. 020-894 ,
Benton Harbor, MI 49022.

DISK SYSTEM S - The new Heath /
Zenith 67 Winchester Disk System ,
for commercial use, adds nearly
11 megabytes of storage to your 89

computer. It includes an 8-inch
floppy disk drive for data portability.The
new 5.25-inch 37 disk system, availabl e
with 1 or 2 drives, adds up to 1.28 mega­
bytes of storage . Both plug-in systems
have write protection.

OPERATING SYSTEMS - Three versatile systems give you
the capab ility to perform your specif ic tasks .CP/M by Digita l
Research makes you r system compatible with thousands of
popular CP/M programs . UCSD P-System with Pascal is a
comp lete program development and execut ion environment.
HDOS, Heath Disk Operating System gives you a sophisti­
cated flexible environment for program construction, storage ,
and editin-g.

PROGRAMMING LANGUAGES ­
For your own custom programs ,
Microsoft languages are availabl e in
BASIC (compi ler and interpreter),
FORTRAN and COBOL.

APPLICATIONS SOFTWARE - Expand the performance
range of your computer with a broad selection of software ,
including the best of Dig ital Research and Microp ro - as
well as the comp lete line of Sotts tuti'" products .

SOFTWARE - New software, in­
cludes the SuperCalc Spread­
sheet and Condor Data Base
Management System . Word processing , including
three different programs.Small Business Programs , feature
Peachtree's Series 5, Softstuff's General Ledger and Inven­
tory Control. HUG, Heath Users' Group , offers membe rs a
library of over 500 low-cost programs for home, work or play.

A computer purchas e is the beginning of a long-term partner­
ship betwee n you and the peop le you buy from.Your ongoing
need for software , peripherals and accessories requires a
partner who will stand by you with a growing line of products
to meet your needs. Heath/Zen ith will be that strong partner
for you. Look what we have to offer.

THE ALL-IN-ONE COMPUTER - The heart of the Heath /
Zenith line is the stand-alone 89 Computer. It's a complete
system with built -in 5.25-inch floppy disk drive, professio nal
keyboard and keypad, smart video term inal , two Z-80 micro­
processors and three RS-232C Serial I/O Ports. It comes
with 48K bytes of RAM,expandable to 64K.

PERIPHERALS AND ACCESSORIES - Thes e include the
popular Heath /Zenith 19 Smart Video
Terminal, loaded with professional features.
We also offer colo r and black and white
monitors , modems,computer lan-
guage courses, and high-speed

typewriter-qualitYj '
printers. ·

Product specifications are subjec t to change without not ice.
*Heathkit Electronic Centers are operated by Veritechnology Electronics

Corp orat ion, a wholly -owned subsidiary of Zenith Radio Corporation .
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BECKMAN

More meter for
the money

Forstarters youget 2000 hours
ofcontinuous use offa common 9V
transistorbattery. You can run
in-circuit diode tests and checkcon­
tinuity. You even get a one year
warranty.

The 0.25% basicvoltde accu­
racy HD-100 serves you with 7 func­
tionsand 29 ranges. With one simple
tum of the singleselector switch,
youcango directly to the function and
range you need. There's less chance
of error.

Featureforfeature you can't
find a moredependable meter priced
at just $169(U.S. only).

Tolocate yournearest distrib­
utorwrite Beckman Instruments, Inc.,
Instrumentation Products, 2500
Harbor Boulevard, Fullerton, CA
92634 or call (714) 993-8803.

CIRCLE 33 ON FREE INFORMATION CARD

ination, and packed with overload
protection. You won'tfind a more
rugged meter inside or out.
Drop-proof

Constructed of double-thick
thermoplastics, the HD-100 resists
damage even after repeated falls .
Allcomponents are heavy duty and
shockmounted.
Wate.... and
contamination-proof

TheHD-100is designed to keep
working even around dirt, heavy
grime and moisture.

The special o-ringseals,
ultrasonically-welded display window
and sealed input jacks protectthe
internal electronics of the HD-100
from any sourceof contamination.
The HD-100 is sealed so tightly, it's
even waterproof.
Accidental overload
protection

All voltage inputs are protected
up to 1500Vdcor 1000 Vrms. Cur­
rent ranges are protected to 2A/250V

. with resistance ranges protected
to 600 Vde.Transient protection
extends up to 6KV for 10 micro­
seconds.
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Now there's a
hand-held DMM
tough enough to withstand acciden­
tal drops, destructive environments,
and input overloads - and stillgive
you superior Beckmanperformance.

The HD-100 from Beckman
is drop-proof, sealed against contam-


