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THE NEW

MODEL 3400

$125

REBATE OFFER

MODEL 3410
$140

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

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

Warranty Card from back of Instruc-
tion Manual.

3. This completed form.

TO: Model 3400 Series Rebate Offer
Triplett Corporation

Bluffton, OH 45817
ADDITIONAL TERMS

Rebate requests must be postmarked by July 1,
1982, or returned refused. Offer good only in
U.S.A. and void where prohibited, taxed or
restricted by law. Distributors not eligible for
rebate.

Allow 6-8 weeks for your rebate check.

NAME

MODEL 3450

COMPANY

ADDRESS

CITY STATE ZIP

ra

TRIPLETT DMM FAMILY

GO DIGITAL ...

When you're shopping for digitals,
be sure to check out these Triplett
Digital Multimeters. They're loaded
with extras that extend multimeter
life and make your job a lot easier
and safer.

MODEL 3400 ... Overload protected to 600 volts on
ALL ranges, Typical DC accuracy 0.2%, Hi/Low Power
Ohms, Typical battery life 500 hours with low battery
indication. Price only $125.

$150

MODEL 3410 ... Overload protected to 1000 volts on
volts and ohms with no fuse blow, Typical DC accuracy
0.2%, other features similar to Model 3400. Price only
$140.

MODEL 3450 Audible continuity plus actual
resistance reading, Overload protected to 1000 volts on
volts and ohms with no fuse blow, Typical DC accuracy
0.15%, Hi/Low Power Ohms, Typical battery life 500
hours with low battery indication. Only $150.

Triplett's over 75 years experience is evident in the
engineering firsts included in these digital testers. Plus a
full ONE YEAR WARRANTY. For a free no-obligation
demonstration, contact your Triplett distributor, Mod-
Center or Representative.

T TRIPLETT

Triplett Corporation, Bluffton, OH 45817
(419) 358-5015, TWX (810) 490-2400

K OF
& .
W 5| Triplett performance . . .
" o a tough act to follow

CIRCLE 30 ON FREE INFORMATION CARD
CIRCLE 31 FOR in-Plant Demonstration




Use our dish to caich it.

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 opportunity for you and your
customers to make a good protfit.

If it sounds good, call us toll-free for more
information.

800-631-5491 =5

Blonder-Tongue
Laboratories
Incorporated
One Jake Brown Road
Old Bridge, NJ 08857

CIRCLE 28 ON FREE INFORMATION CARD
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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?

8" SSSD IBM Compatible (128 B/S, 26 Sectors)

Product Description

8" SSSD Shugart Compatible, 32 Hard Sector

8" SSDD IBM Compatible (128 B/S, 26 Sectors)

8" DSDD Soft Sector (Unformatted)
8" DSDD Soft Sector (128 B/S, 26 Sectors)
8" DSDD Soft Sector (1024 B/S, 8 Sectors)

8" DSDD Burroughs B-80 Comp., 32 Hard Sector

5% SSSD Soft Sector (Unformatted)
5Y'" SSDD Soft Sector w/Hub Ring
5% SSDD 10 Hard Sector w/Hub Ring
5%s" SSDD 16 Hard Sector w/Hub Ring
54" DSDD Soft Sector w/Hub Ring
5%" DSDD 10 Hard Sector w/Hub Ring
5%" DSDD 16 Hard Sector w/Hub Ring

555D = Single Sided Single Density; SSDD = Single Sided Double Density
DSDD = Double Sided Double Density

Memorex Flexible Discs...The Ultimate in Memory Excellence

Quality

Memorex means quality products that you can depend
on. Quality control at Memorex means starting with the
best materials available. Continual surveillance through-
out the entire manufacturing process. The benefit of
Memorex's years of experience in magnetic media pro-
duction, resulting, for instance, in proprietary coating
formulations. The most sophisticated testing proce-
dures you'll find anywhere in the business.

100 Percent Error Free

Each and every Memorex Flexible Discis certified to be
100 percent error free. Each track of each flexible disc
is tested, individually, to Memorex's stringent standards
of excellence. They test signal amplitude, resolution,
low-pass modulation, overwrite, missing pulse error
and extra pulse error. They are torque-tested, and
competitively tested on drives available from almost
every major drive manufacturer in the industry includ-
ing drives that Memorex manufacturers. Rigid quality
audits are built into every step of the manmanufacturing
process and stringent testing result in a standard of
excellence that assures you, our customer, of a quality
product designed for increased data reliability and
consistent top performance.

Customer-Orlented Packaging

Memorex's commitment to excellent does not stop
with a quality product. They are proud of their flexible
discs and they package them with pride. Both their
packaging and their labeling have been designed with
your ease of identification and use in mind. The desk-
top box containing ten discs is convenient for filing and
storage. Both box labels and jacket labels provide full
information on compatibllity, density, sectoring, and
record length. Envelopes with multi-language care and
handling instructions and and color-coded removable
labels are included. A write-protect feature is available
to provide data security.

Full One Year Warranty— Your Assurance of Quality
Memorex Flexible Discs will be replaced free of charge
by Memorex if they are found to be defective in materials
orworkmanship within one year of the date of purchase.
Other than replacement, Memorex will not be respon-
sible for any damages or losses (including consequential
damages) caused by the use of Memorex Flexible
Discs.

Quantity Discounts Available

Memorex Flexible Discs are packed 10 discs to a
carton and 10 cartons to a case. Please order only in
increments of 100 units for quantity 100 pricing. We
are also willing to accommodate your smaller orders.
Quantities less than 100 units are available in incre-
ments of 10 units at a 10% surcharge. Quantity
discounts are also available. Order 500 or more discs
at the same time and deduct 1%; 1,000 or more saves
you 2%; 2,000 or more saves you 3%; 5,000 or more
saves you 4%; 10,000 or more saves you 5%; 25,000 or
maore saves you §%; 50,000 or more saves you 7% and
100,000 or more discs earns you an 8% discount off our
super low quantity 100 price. Almost all Memorex
Flexible Discs are immediately available from CE. Our
warehouse facilities are equipped to help us get you
the quality product you need, when you need it. If you
need further assistance to find the flexible disc that's
right for you, call the Memorex compatibility hotline.
Dial B00-538-8080 and ask for the flexible disc hotline
extension 0997, In California dial 800-672-3525 ex-
tension 0997, Outside the U.S.A. dial 408-887-0997.

Buy with Confidence
To get the fastest delivery from CE of your Memorex Flexible
Discs, send or phone your order directly to our Computer
Products Division. Be sure to calculate your price using the CE
prices in this ad. Michigan residents please add 4% sales tax.
Written purchase orders are accepted from approved govern-
ment agencies and most well rated firms at a 30% surcharge
for net 30 billing. All sales are subject to availability, acceptance
and verification. All sales are final. Prices, terms and speci
fications are subject to change without notice. Out of stock
items will be placed on backorder automatically unless CE is
instructed differently. Minimum order $50.00. International
orders are invited with a $20.00 surcharge for spacial handling
in addition to shipping charges. All shipments are F.O.B. Ann
Arbor, Michigan. No COD’s please. Non-certified and foreign
checks require bank clearance.

Mall orders to: C. Electroni

Box 1002,
Ann Arbor, Michigan 48106 U.S.A Add $8.00 per case or
partlal-case of 100 8-inch discs or $6.00 per case or partial
case of 100 5%-inch mini-discs for U.P.S. ground shipping and
handling in the continental U.S.A_ If you have a Master Card or
Visa card, you may call anytime and place a credit card order.
Order toll-free in the U.S. Call anytime 800-521-4414, If you
If you are cutside the U.S. or in Michigan, dial 313-994-4444,
Order your high quality, error free Memorex discs today.

Copyright ®1982 C Electronics™

CIRCLE 32 ON FREE INFORMATION CARD

CE quant.

100 price
Part # per disc ($)
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 Quality
Error Free

Order Toll-Free!
(800) 521-4414

In Michigan (313) 994-4444

For Data Reliability—Memorex Flexible Discs

™

Al COMMUNICATIONS
ELECTRONICS"

Computer Products Division

854 Phoenix O Box 1002 O Ann Arbor, Michigan 48106 U.S.A.
Call TOLL-FREE (800) 521-4414 or outside U.S.A. (313) 994-4444
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Electronics publishers since 1908 MAY 1982 Vol. 53 No. 5
SPECIAL FEATURE 57 DESIGN ANALOG CIRCUITS

A new 11-part back-to-basics series. Each month we'll cover
analog components and tell you how to apply them, This
month, its thermistors and varistors. Mannie Horowitz

BUILD THIS 49 SATELLITE TV RECEIVER
A high quality receiver for under $500. Add an antenna and
an LNA for a complete satellite earth station. David Becker

54 AUTOMATIC POWER SWITCHER
An easy-to-build elegant solution to having to throw multiple
power switches. Gary McClellan

64 UHF-TV PREAMP
Part 2. Improve UHF reception with this 2-stage amplifier.
Ray Pichulo

71 VIDEO TITLER
Part 2. Add titles to your home video movies with this
alphanumeric character and graphics generator.
Michel Champagne

TECHNOLOGY 4 VIDEO ELECTRONICS

Tomorrow'’s news and technology in the quickly changing
industry. David Lachenbruch

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

91 STATE OF SOLID STATE
One IC voltage conversion. Robert F. Scott

CIRCUITS AND 67 DIGITAL FILTERS
Here's a look at how analog signals are filtered using digital
COMPONENTS technigues. Arthur Makosinski

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

102 NEW IDEAS
A word counter for your typewriter.

VIDEO 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 technicians' problems.

TEST EQUIPMENT 77 TESTING FOR SAFETY
Here's a look at how the Underwriters Laboratories check the
safety of test equipment and what the UL label means.
Jack Darr

Radio-Electronics, (ISSN 0033-7862) Published monthl
Gernsback Publications. Inc.. 200 Park Avenue South,
COMPUTERS 88 COMPUTER CORNER by G ‘ ’ Y

York. NY 10003, Second-Class Postage Paid at New
York. N.Y, and additional mailing offices. One-year sub-
scription rate: U.S.A and U.S. possessions. $13.00.
Canada, $16.00. Other countries, $20.50 (cash orders

Microcomputer memory devices. Les Spindle

RADIO 84 COMMUNICATIONS CORNER only. payable in U.S.A. currency.) Single copies §1.25.
Shortwave listening on a budget. Herb Friedman T 1982 by Gernsback Publications. Inc. All Rights
reserved. Printed in U.SA.
Subscription Service: Mail all subscription orders.
EQUIPMENT 37 Radio Shack MG-1 Synthesizer changez correspondence and Postmaster Notices of
undelivered copies (Form 3579) to Radio-Electronics
REPORTS 42 Microtek Bytewriter-1 Printer Subscription Service. Box 2520, Boulder. CO 80322.
A stamped self-addressed envelope must accompany all
DEPARTMENTS 16 Advertising and Sales Offices 26 Letters srubmlttecl manuscérupts gndr.:or rart\a\rhcnrkr;:r phola%za;whs
if their return is desired should t e rejected. We
130 Advertising Index 108 Market Center disclaim any responsibility for the s or damage of
106 Books 100 New Products manuscripts and;:or artwork or photographs while in our
05585510N or otherwise,
131 Free Information Card 6 What's News i I .
As a service to nld.n. Radln-E! blish ilable plans or i ting to ducts, techni and scientific and technological developments.
of p in the qu.llly and condition of materials and workmanlhlp used by mum, ﬁndlo-Eleclmnlcl disclaims any responsibility for the safe and proper
functioning of reader-built projects based upon or from plans or infor d in this

w 2861 AVIN



& RADIO-ELECTRONICS

VIDEO ELECTRONICS

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

DISC
REALIGNMENT

Growing pains and early 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, DiscoVision 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 masters and presses optical discs in Kofu, Japan. With the closing of
the Carson plant, the only 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. facility 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
early development of the optical 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 open a disc plant in Blackburn, England this year.

North American Philips isn't giving up on the disc. Its Magnavox Magnavision 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 Philips’
Magnavox, Sylvania, and Philco brand names, until a completely new Philips-developed
model is ready in 1983.

RCA DISC
PRICE
SLASHED

Meanwhile, RCA’s CED system has also been having its share of troubles. Player sales
last year simply failed to meet projections, and competitive compatible players have
been for sale at extremely low prices. However, RCA was surprised by 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 older model 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.

LOOKMAN

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 3s-inch thick, 2.17 inches wide, 5.24 inches deep; the TV set is
smaller than a paperback book, and can be operated for 22 hours on four AA alkaline
cells. 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 for in-
troduction here this year. Sony's Flat TV sells for about $240 in Japan. R-E




“No one else
gives you
as many
functions in
ahandheld
DMM.

Now you can
move up to
Fluke”

Suggested U.S. list price

technical data circle No. 24

1187-4/D804
RE 5/82

We've got great news for people
who've been holding out for a high
quality, high performance DMM at a
maoderate price: Fluke's new nine-
function model D 804 is now available
at select electronics supply stores.

With a suggested 11,5, price of only

%249 and features you wont find in any

other handheld DMM, the [ 8(M is an
exceptional value. Here's why.

Logic level and continuity
testing: A real time-saver for

troubleshooting passive circuits in peb’s,

cables, relay panels and the like. The
D80 has a switch-selectable audible
tone and visual symbols to indicate
continuity or logic levels.

Direct temperature readings in
?C: Used with any K-type

thermocouple, the D 80 delivers fully-
compensated readings in °C from
20°C to + 1265°C, for checking
heating and refrigeration systems.

Peak hold feature captures
transients: A short-term memory in
the 1D 8M captures and holds the peak
reading of a motor starting current.

And more: 0.1% basic dc accuracy,
conductance, 26 measurement ranges,
hattery, safety-designed test leads and a
one year parts and labor warranty. A
full line of accessories is also available
to extend the measurement capabilities
of your DMM.

Ask your dealer about the
powerful, versatile D 804 and the rest of
Fluke's new Series D line of low-cost
digital multimeters.

I
i

If your dealer doesn’t carry Series D

Multimeters yet, call this number. We'll be

happy to tell vou who does. 1-800-426-9182

leader in DMM’s.
Now we've designed

one for you.

IFLUKE]
®

=g

Aty
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WHAI’S NEWS

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 Malil
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.

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 communications 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 sophisticated 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
function 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-million 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 mail.

THE CASIO FX-9000P personal computer. The basic unit comes with a 4K
RAM, a 5.5-inch built-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 graphic
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 grammer and
versatile command group make
it easy to master.

Suggested list price for the
Casio FX9000P is $1,199. Nu-
merous options 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 packaging one-third more
tape in a standard VHS cassette,
resulting in an extension of
playing time 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 times of three and six hours
respectively, will remain in the
line.

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-
fective Noise Temperature at
MF, HF and VHF'' revises RS-
311, adding information neces-
sary for “effective input noise
temperature’’ measurements.
Copies of RS-311-A are priced
at $6.00 each.

RS-381-A updates RS-381,
clarifying the method used to
measure Q" of a voltage-
variable-capacitance 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
Audio Amplifiers," replaces EIA

continued on page 12




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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*USING X10 PROBE +We had to obtain this specification by phone from Tektronics because it was not listed in the literature,

tUSING X10 PROBE WITH MAGNIFIER
Until now, if you wanted a 50MHz or 100MHz dual trace oscilloscope of un- | HITACHI Oscilloscopes are innovative oscilloscopes designed and manu-

compromising quality, there was only one choice. Now there is a second..out- | factured by Hitachi Denshi Ltd. The wide experience gained by HITACHI
standing new delay sweep with an established name — the Hitachi V550Band | electronic specialists in producing oscilloscopes has resulted in this line of

the V1050, modern oscilloscopes featuring wider band width, more compact design and
The HITACHI V550B (50MHz) and V1050 (100MHz) offer all the light weight. Through adopting circuitry with linear IC's and logic IC's
capabilities you might demand from a lab grade oscilloscope. Cap- plus modern manufacturing techniques, including automatic com-
abilities such as a max. sweep rate of 2ns/div (V1050) 5ns/div V5508). ponent-insertion machines. These oscilloscopes offer increased stabil-
Also features you may not expect, like sensitivity of 1 mv/div (V6508) ity, improved reliability, excellent performance and enhanced operating
Smv/div(V1050) @ 10MHz, automatic focus correction, and a built-in ease.
TV sync separator circuit. The panel layout is designed to create maximum operating ease by
The cost? Remarkably reasonable, expecially when you considering measuring processes and operation frequency. The layout
compare it to the other leading 50MHz or ELECTRONICS is divided into three blocks according to
100MHz Dual trace oscilloscopes. It's a price PRIORITY S respective functions identified by dif-

greakthrgugh_ madehppssib!e I;y u:'mg up-to- GIBIR Deering Ave., Chatfsworth, CA 9131 % f%regl colors;. This cunuenience-arri!enit-
ate ction t ues and a design s ed desi or users improves dai
backeﬁ:;oug I;Snoveecr ;Lg years of QE oy ORDER TOLL FREE (800} 423-5922  __ contmll?bnilityrand drastirgliy reduceg
oscilloscope experience. CA, AK, HI CALL (213) 709-5464 operating errors.

TEAMS US. VISA, MC, BAC, Check, Money Order, U.S. Funds Only. CA residents add 6% Sales Tax. INCLUDE §15.00 FOR EACH 0SCILLOSCOPE for UPS Surface Shipping and Handling. Just in case, include your phone number.
Prices subject o change without natice. We will do our best to maintain these prices through April, 1982 For complete specifications, see our 60 page calalog in the November issue of BYTE or send $1.00 for your copy, ioday, Sale

Prices are lor prepaid orders only. cIRcl F 22 ON FRFF INFORMATION CARD
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Everybody’s making money
selling microcomputers.
Somebody’s going to make money
servicing them.

New NRI Home-Study Course Shows You How to Make Money Servicing, Repairing,
and Programming Personal and Small Business Computers




Training includes the new
TRS-80 Model III microcompu-
ter, 6-function LCD Beckman multimeter, and
the NRI Discovery Lab with hundreds of tests
and experiments.

Seems like every time you turn
around, somebody comes along with a
e, new computer for home or business
use. And what's made it all possi-
ble is the amazing microprocessor,
the tiny little chip that's a computer
in itself.

Using this new technology,
the industry is offering compact,
affordable computers that handle
things like payrolls, billing, inven-
tory, and other jobs for businesses
of every size...perform household
functions including budgeting,
environmental systems control,

indexing recipes. And thousands
. of hobbyists are already
", Owners, experimenting
and developing their
OWN programs.
Growin
Deman
for Computer
Technicians
This is only one
of the growth factors in-
fluencing the increasing
opportunities for qualified
computer technicians. The U.S. De-

12
|

|

partment of Labor projects over 100%
increase in job openings for the decade
through 1985. Most of them 7w jobs
created by the expanding world of the
computer.
Learn at Home

in Your Spare Time

NRI can train you for this excit-
ing, rewarding field. Train you at home
to service not only microcomputers, but
word processors and data terminals, too.
Train you at your convenience, with
clearly written “bite-size” lessons that
you do evenings or weekends, without
going to classes or quitting your present
job.
: Your training is built around the
latest model of the world’s most popular
computer. It's the amazing TRS-80™
Model 111, with capabilities and features
to perform a host of personal and busi-
ness functions. No other small computer
has so much
software available
for it, no other is

Become the

Complete Computer Person

You're also trained in writing and
debugging both BASIC and advanced
machine language programs...gain
hands-on experience in the operation
and application of computers to busi-
ness and personal jobs. You're trained
to become the fully rounded, new breed
of technician who can interface with
the operational, programming, and
service facets of today’s computers.
You're ready to take your place in the
new electronic age.

Other Opportunities

NRI has been giving ambitious
people new electronic skills since 1914.
Today’s offerings also include TV/
Audio/Video Systems servicing with
training on our exclusive computer-
programmable 25" diagonal color
TV...Communications Electronics for
servicing and installing microwave,
broadcast, CB, radar, etc...and other
state-of-the-art courses.

used and relied on by so many people.
And it’s yours to keep for personal or
business use.

You get plenty of practical experi-
ence. Using the NRI Discovery Lab® that
also comes as part of your course, you
build and study circuits ranging from
the simplest to the most advanced. You
analyze and troubleshoot using the pro-
fessional Beckman LCD digital mul-
timeter you keep to use later in your
work. Then you use the lab and meter to
actually access the interior of your com-
puter...build special circuits and write
programs to control them. You “see”
your computer at work and demonstrate
its power.

(TRS-80 is a trademark of the Radio Shack
division of Tandy Corp.)

Free Catalog...Mail Card
No Salesman Will Call
Send the postage-paid card for
our 100-page catalog showing all
courses with equipment and complete
lesson plans. There’s no obligation other
than to yourself. See how NRI can help
you grow with the most exciting and
important new field of the 80's. If card
has been removed, please write to us.

NRI SCHOOLS
W McGraw-Hill Continuing
'l Education Center
€ pe |7 3939 Wisconsin Ave.
H
]

Washington, DC 20016

We'll give you tomorrow.
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WHATI’S NEWS

continied from page 6

RADIO-ELECTRONICS

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

RS-475, “Generic Specifica-
tions for Fiber Optic Connec-
tors," covers all fiber-optic con-
nector types. Price is $7.00
each.

Copies of all the above are
available from the Standard
Sales Office, Electronic Indus-
tries Association, 2001 Eye St.
N.W., Washington, DC 20006. A
free catalog of EIA and JEDEC
standards and engineering pub-
lications is also available.

Domestic satellites
now number fourteen
With the launching of RCA's

Satcom IV on January 14, there
were the equivalent of 14 U.S.

domestic satellites in orbit. Like
its predecessors, Satcoms, |, Il,
and [lI-R, Satcom IV has 24
channels, each of which can
carry 1,400 voice circuits, one
FM/color-TV transmission, or 64
megabits of computer data per
second. The satellites, cover all
50 states and Puerto Rico.

With Satcom IV, RCA Ameri-
com has two satellites dedicated
to cable TV. They have a com-
bined programming capacity of
more than 1,000 hours per day.
There are now 22 million 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 QGE device

At the recent International
Solid State Circuits Conference

INCLINATION
CONTROL
THRUSTERS

RADIATOR l}
AREA (N&S) |EE
I

PLUME
SHIELDS

HYDRAZINE
TANKS

APOGEE

LAUNCH VEHICLE
MATING RING

LONGITUDE
CONTROL
THRUSTERS
|E&WI

PLUME
SHIELDS

PASSIVE
NUTATION
DAMPER

2

SUN

NORTH

HORIZONTAL
POLARIZATION
REFLECTORS

TRANSFER ORBIT
OMN| ANTENNA

FEEDHORNS 6]

VERTICAL
POLARIZATION
REFLECTORS

SOLAR ARRAY
DEPLOYMENT &
DRIVE MECHANISM

AN RCA SATCOM, with the various parts identifiéd.

HEART OF GE'S NEW CIRCUIT for detecting radio signals through extreme
interference is a pair of 128-point binary-analog computers in the central part
of the chip. That chip was developed by scientists at the GE Research and

Development Center at Schenectady, NY.

of the IEEE in San Francisco,
General Electric scientists de-
scribed microelectronic device
that improves radio communi-
cations where there's extreme
noise or interference.

The device—called a surface-
charge correlator—is intended
for military applications. It will
allow effective communication
under combat conditions where
the frequencies are jammed by
the enemy.

The tiny (0.110 x 0.265 inch)
circuit chip will recognize and
amplify specially-coded signals
containing voice communica-
tions, while discarding jamming
noise. It does that by a series of
multiplying and adding opera-
tions—at the rate of over a bil-
lion calculations a second.
Through those calculations, the
device can judge the degree of
correlation between incoming sig-
nals and a special code pro-
grammed into its memory.

If the degree of correlation is

high, the device concludes that

the radio signal contains the
desired voice data. Signals with
a low degree of correlation are
dismissed as noise. The desired
data, containing the voice ma-
terial, is amplified and passed
on to a decoder, which reas-
sembles them into recognizable
words.

Ford moving toward
semiautomatic travel?

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

some to be an approach toward
the automatic road control sys-
tem of the future. The Message
Center is part of the standard in-
strument panel on the new Con-
tinental. Another version, the
“Tripminder," is optional on the
Mercury-Marquis, Cougar XR-7,
and Ford LTD and Thunderbird.
The optional “Trip Computer”
will be available on the European
Ford Granada.

All three will show the day,
date, elapsed trip time, distance
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
traveled on the fuel remaining
in the tank, as does the Trip
Computer.

The systems are produced by
Philco-Ford of Canada Ltd., use
National Semiconductor's 8050
MiCroprocessors.

3M's videodisc plant
iS now in operation

3M has opened a complete
videodisc mastering and repli-
cation facility in Menomonie,
WI, (about 50 miles from the
company's St. Paul headquar-
ters.) The plant was in a modified
start-up mode for several months
before the opening, while
testing the sophisticated equip-
ment used in 3M’s proprietary
replication process.

The discs are compatible with
Magnavox, Pioneer, Sony, and
Discovision players. R-E
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MODULE

NEW!

NOW AVAILABLE

O

3-WAY
WALL SWITCH

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

BURGLARY
INSURANCE SALE

SAVE $$ ON BSR SECURITY SYSTEMS.

s 49.95 QUANTITIES LIMITED

THE TIMER. Most burgiars
stay away if they think someone
is home,

The BSR System X-10" Security
Timer plugs in anywhere and
automatically turns lights,
TV sets, hi-fis, and
appliances on and off.
At preset times during
the day and night, or
instantty at the fouch of
a button. So your house not
only looks but sounds lived-in,
even when you're not home.

$II95 *WALL

SWITCH MODULE.
Replace existing indoor wall
switches with these modules
to control important indoor
and cutdoor overhead
lights, Hallway lights. Porch
lights. Flood lights. WS701

*
sllqs LAMP MODULE. Plug-in units receive
signals from Timer or Mini Controller fo control lamps
anywhere in the house. Turn them on, off, dim, or
brighten them. All by remote control. LM501

*
SII95 APPLIANCE MODULE. Plug-in units
recelve signals fo turn appliances on and off any-
where in the house. Limit 3 per customer AM&01

*Modules shown are $14 95 each with the purchase of Timer, Console or Cordless Controller,

$2995 ULTRASONIC COMMAND CONSOLE. Simply press the
buttons on the keyboard, and confrol lights and appliances throughout the
house. Also receives signals from Cordless Confroller.

51295 CORDLESS CONTROLLER. Transmits signals to the UC301
Console from up to 30 feet away.

ERSVSTEM X10 |

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

THE TEST EQUIPMENT SPECIALISTS

TOLL FREE HOT LINE mﬁ

a2 2]
WISA

8
800-223-0474
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Shure Brothers Inc., 222 Hartrey Ave., Evanston, IL 60204
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EDITORIAL

Cable-TV Interference

RADIO-ELECTRONICS

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 at the 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 uV-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 uV to 100 4V. 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.

%75

ART KLEIMAN
Editor

-l
o

Hugo Gernsback (1884-1967) founder
M. Harvey Gernsback, editor-in-chief
Larry Steckler, CET, publisher

Arthur Kleiman, editor

Josef Bernard, K2HUF, technical editor
Carl Laron, WB2SLR, assistant editor
Jack Darr, CET, service editor

Leonard Feldman
contributing hi-fi/video editor

Robert F. Scott, semiconductor editor
Herb Friedman, communications editor
Gary H. Arlen, contributing editor

David Lachenbruch, contributing editor
Earl “‘Doc" Savage, K4SDS, hobby editor
Ruby M. Yee, production manager

Robert A. W. Lowndes, production
associate

Stefanie A. Mas, production assistant

Joan Roman, circulation director

Arline R. Fishman,
advertising coordinator

Cover photo by Robert Lewis

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

Gernsback Publications. Inc.

200 Park Ave, S.. New York. NY 10003
President: M, Harvey Gernsback
Vice President: Larry Steckler

ADVERTISING SALES 212-777-6400

Larry Steckler
Publisher

EAST

Stanley Levitan
Radio-Electronics
200 Park Ave. South
New York. NY 10003
212-777-6400

MIDWEST/Texas/Arkansas/Okla.
Ralph Bergen

The Ralph Bergen Co.. Inc.

540 Frontage Road—Suite 325
Northfield, lllinois 60093
312-446-1444

PACIFIC COAST
Mountain States
Marvin Green
Radio-Electronics
413 So. La Brea Ave.
Los Angeles, Ca 90036
213-938-0166-7

SOUTHEAST

Paul McGinnis

Paul McGinnis Company
60 East 42nd Street
New York. N.Y. 10017
212-490-1021

RLL




For under $1095, these troubleshooters

from Non-Linear

Systems can handle

virtually every test situation.

An unbeatable combination. The all-purpose M5-215 miniscope (left), and the remarkable
Touch Test 20 DMM (right), which puts 20 key test functions at your fingertips. Now take the lab
to the problem. Or the problem to the lab.

Together, the remarkable Touch
Test 20 DMM and MS-215 mini-
scope from Non-Linear Systems
give you one portable [ab 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 parameters 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, the Touch Test 20

comes with test leads, temp
probe and resistor/capacitor test
adapter. Features automatic
polarity and overload indications
plus in-circuit test capabilities.

Touch Test 20 at a glance.
Measurements
AC Voltage 10 uV to 750 VKMS, 6 ranges.
DC Voltage 10 uV to 1000 VDC, 6 ranges
AC Current 10 uAto 10 A, 4 ranges.
DC Current 0.0l uAto 10 A 7 ranges

Resistance 10 miili 0 to 20 meg 02,

7 ranges.

—40°C to 150°C, —40°F 1o

302°F, 2 ranges

Conductance 0.01 nS to 200 nS (equivalent
to 5 megohms to 100,000
megohms,) 2 ranges

Ternperature

Capacitance 1 pF to 200uF, 6 ranges.
Tests
Diode Diode and transislor junctions
in conducting and non-
conducting directions.
Continuity Audible signal.
Size 29"Hx64"Wx75"D
(74 mm x 163 mm x 191 mm)
Weight 21b. 4 0z (1.02 kg)

Price $£495.00 with batteries
$537.00 without batteries

MS-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 Ib. package.

MS-215 at a glance.

Vertical Bandwidth 15 MHz

Deflection Factor 10mV/dmv to 50V/div,
12 calibrated ranges

Input Impedance | megohm in parallel
with 50 pF

Time Base 0.1 Sec/div 1o
0.5 Sec/dmv.

21 calibrated rangdes
Horizontal Bandwidth 200 kHz

Trigger Modes Automatic, Internal,
External and Line
Power Sources
Internal Rechargeable lead acid
batteries
External 115 VAC or 230 VAC
50 60 Hz wa plug-in
transformer
Size 29"Hx64"Wx80"D
(74 mm x 163 mm x
203 mm)
Weight 31bs (136 kg)
Price $596.00

Works wonders. On-site. In the
field. 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
delays, 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.

Originator of the digital voltmeter.
Box M, Del Mar, California #2014
Telephone (714) 755-1134 TWX 910-322-1132
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If you have put oft
learning more
electronics for any
of these reasons,
act now!

I don’t have the time.

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

I can’t afford any more education.

I have a family now.

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

é Read the opposite page and see how you can get started today!



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
arewarding 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.

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

Cleveland Institute of Electronics is the
largest independent home study school
in the world that specializes exclusively
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.

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 SMHz
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.

Your FCC License can 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
80% of CIE graduates who take the
exam are successful.

|CI

Cleveland Institute
of Electronics, Inc.

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), 1776 East 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

1776 East 17th Street, Cleveland, Ohio 44114
. Accredited Member National Home Study Council

(0 YES...I want to learn from the specialists in electronics — CIE. Send me my FREE

Print Name

CIE school catalog...including details about the Associate Degree program...plus my
FREE package of home study information.

Address

Apt.

City

State

Zip

MAIL TODAY!

Age Phone (area code)
Check box for G.I. Bill bulletin on Educational Benefits: ] Veteran

[0 Active Duty
RE-36
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B RADIO-ELECTRONICS

SATELLITE/TELETEXT NEWS

GARY ARLEN
CONTRIBUTING EDITOR

QUASI-TELETEXT
SERVICES

A new hybrid teletext service that offers electronic listings of tonight's TV programs is
now being delivered via the vertical blanking-interval of United Video's transponder 3
on Satcom Ill, the circuit that carries superstation WGN. “Electronic Program
Guide'—EPG—carries hour-by-hour listings of shows appearing on cable-TV chan-
nels of cable systems that subscribe to the service. The EPG line-up is formatted
specifically for each cable system, then beamed down the vertical interval, addressed
so that each cable system picks up only the listings for its own programming. That
makes it possible for systems to tailor the directories—and the ads—to their local
needs since each system carries different pay TV channels and other services.

Another text service is available on the vertical interval of Satcom Ill Transponder 6,
the circuit that carries superstation WTBS. Dow Jones Cable News, a continuous
read-out of business and financial news, is the latest addition to the CableText pack-
age developed by Satellite Syndicated Systems.

NEW TVRO
EQUIPMENT

New home-satellite reception equipment seems to be stabilizing in the price range
under $3,000, according to indications at the latest Consumer Electronics Show where
dozens of devices were on display. Sizable new companies are also getting into the
business which could lead to more research, industry clout, and innovation.

For example, Boman Industries, a familiar name in the car-stereo market, has
plunged into the home-satellite business, offering several packages of equipment that
will retail for under $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 elevalion positions. Bomar is offering three receivers, with its top-of-the-line
model SR-1000 including automatic frequency control, pushbutton controls for satel-
lite-search antenna motor drive, plus a maximum noise of 12 dB. (Boman, 9300 Hall
Road, Downey, CA 90241.)

Also at CES, the new Dawnlink 2007 home-satellite system made its debut. The sys-
tem, being promoted by Interglobal Satellite Systems Inc. (ISSI), includes a motorized
antenna, LNA, receiver, and remote control unit—with the package priced at nearly
$5,000. (That is about half the price of other fully motorized systems.) ISS| is located at
30 Park Street, Putnam, CT 06260.

There's also an increasing market for satellite accessories. For example, Arunta
Engineering Corp. has introduced its first receiver intended to pick up the increasing
number of stereo-sound programs being distributed via satellite. The Arunta DD-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.)

AROUND THE
SATELLITE
CIRCUIT

Video News Conferences: A popular new use of satellite teleconferencing 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 service of Hilton Hotels,
may be the first of a number of similar satellite-fed press conferences run by movie
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, with 24 transponders capable of handling digital audio and
video, packet switching, 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 developments, RCA is planning to put up replacements for aging
Satcoms | and |l during the next 18 months; the FCC has approved one of those
launches. R-E




Heath Company, Dept. 020:896, Benton Harbor, Ml 49022
-or pick up your copy at any of the conveniently-located

_ Enter the new age of TV entertainment with the state-of-the-art

: | Heathkit
HOME EARTH STATION SYSTEM

The stars are now within your reach — and within ‘
the reach of your budget. Priced as low as $6,995, the
Heathkit SRS-8100 Home Earth Station System puts a
wide variety of TV entertainment at your fingertips..Geo-
synchronous satellites offer many channels programming
movies, nightclub acts, concerts, musical specials, Broadway
plays, news and more* — most free of cuts, censorship and
commercial interruptions.

This home earth station 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 antenna. Step-by-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 Amplifier/Down-Coverter, SRA-8100-1 Three-
Meter Satellite Receiving Antenna and satellite receiver
electronics are made by Scientific-Atlanta, one of the
world's foremost manufacturers of satellite telecom-
munications equipment.

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

~It's all in our new, 104-page Heathkit Catalog.
Foryour FREE Catalog, write:

Heathkit Electronic Centers throughout the U.S.

-

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 memaory, & built-in security cireuit
(alarm not included) and an attractively-styled walnut-
finish cabinet.

View exciting satellite programs on the new, state-
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.

*Federal Communications Commission equipment autharization relating
tothe sale of the Heathkit Earth Station requires the following disclosure:
‘Use of this device may violate Section 605 of the Communications Act

01934, as amended, through the unauthorized interception and divulg-
ence of radio communications forone's own benefit where there isno
entitlement to its receipt”

Viewing of some satel|lte TV channeis may require the customer to obtain
permission from, or make pay 1o, the prog ingcompany. Some
programmers 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
responsible for compliance with all applicable laws and regulations.

Heath and Heathkit are registered trademarks of Heath Company. Zenith s a registered trademark of Zenith Radio Corporation. Heath
Company and Verltéchnology Electronics Corporation are wholly-owned Subsidiaries of Zenith Radio Corporation. Heathkit Electronic
Centers & operated by Veritechnology Eleetronics Corporation,

GX-388
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TRIPLETT

LEADER @ Non-Linear Systems

DIGITAL MULTIMETERS

®

« Six functions = 3%:-digit resolution

dc voltage

ac voltage * 0.25% basic dc accuracy

dc current « L3D display

ac current

resislance * Overload protection
Model 8022B: diode test

The Troubleshooter

$139

Model 8020B:
The Analyst

$189

Model 8024B:
The Investigator

NEW

« Seven functions

dc voltage

ac voltage /

dc current 3

ac current

resistance + Nine functions « peak hold on voltage

cig:d: !et31 e dc. voltage and current functions

conductance ( ac voltage t
i A do curregn: * Seleclable audible

g ution At olrrent md-c_am! for
* 0.1% basic dc accuracy resistance caniinulty
dibds tesi or level detection

* LCD display
= Overload protection

* Two year parts
and labor warranty

conductance (1/R)  * 3Ve-digit resolution
logic level and
continuity detect
temperature (K-lype
thermocouple)

*.0.1% basic dc accuracy
* LCD display
* Overload protection

N\

THESE 1981 B&K OSCILLOSCOPES
ARE IN STOCK AND AVAILABLE
FOR IMMEDIATE DELIVERY

o€ PRECISION

1479A Dual-Trace 30 MHz
1477 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

»,
.'KPR{C!SIEH MODEL 301 0
* Generates sine. square and triangle
waveforms

* Variable amplitude and fixed TTL square-
wave outputs

* 0.1 Hz to 1MHz in six ranges
* Push button range and function selection

* Typical sine wave distortion under 0.5%
from 0.1Hz to 100kHz

» Variable DC offset for engineering
applications

Call For Our Price

* VYCO external input for sweep-frequency
tests

G-DAT A PRECISION
Model 938
0.1%, 3'%2-Digit, LCD DIGITAL
* WIDE RANGING — from 199.9 pF full scale
CAPACITANCE (0.1 pF resolution) up to 1999 uF full scale; in
M EI'ER eight ranges...virually every capacitance you'll
ever need to measure,
* FAST AND EASY TO USE — Direct reading,
pushbution ranges. Just plug in and read.
* EXCEPTIONALLY ACCURATE — provides
=0.1% basic accuracy

o TOUGH AND COMPACT — Built to take rough
usage without loss of calibration accuracy, Fits
and goes arywhere; takes very littie bench
space; always handy for quick capacitance
checkout, matehing, calibration, and tracking.

* PORTABLE — Palmesized, lightweight, cperates
up to approximately 200 hours on a single SV
akaline battery.

* EASY READING — big, clear, high-contrast
3Ve-digit LCD display, a full 05" high, readable
anywhere,

» \ALUE PACKED — Qutstanding measurement
capability and dependabifty. Qulperforms DC
timeconstant meters, and even bridges costing
2 1o 5 times as much

» RELIABLE — warranteed for 2 full years

80MHz Counter with Period Function
mooeL 1820

* 5Hz to BOMHz reading guaranteed—
100MHz typical

* Period measurements from SHz
to 1MHz

* Penod average, auto and manual
pasitions

FE-“T\JHE'E * One PPM resolution

o T » Totall 1
PSET\ON otalizes to 9899899 plus overflow
FUNG * Elapsed lime measurements from .01

to 9999.99 seconds plus overflow
* One-megohm input resistance
* Bright .43" high LED readouts

i&:m

Call For Our Price

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

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

The Roadrunner
Model 6100

¢ 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
[ 200mv, 2v, 20v, 200v, 1000v | 5% |
AC VOLTAGE
[ 200mv, 2v, 20v, 200v, 750V | 1% |
DC CURRENT
[ 2ma, 20ma, 200ma, 2000mA, 108 | 2% |
AC CURRENT
[ 2mA, 20ma, 200ma, 2000ma, 10A [ 3% |
RESISTANCE
[ 2000, 2kQ, 20k, 200k2, 20MQ | 5% |

$125.

V-151B 15 MHz Single Trace
V-152B 15 MHz Dual Trace
V-202 20 MHz Dual Trace
V-301 30 MHz Single Trace
V-3028 30 MHz Dual Trace
V-352 35 MHz Dual Trace
V-550B 50 MHz Dual Trace,

MS-15

PORTABLE
OSCILLOSCOPES

BATTERY OPERATED

BENCH/PORTABLE DMM
e 3'% Digit liquid crystal

Dual Time Base
V-1050 100 MHz Dual Trace,
Dual Time Base
Call For
HEBSAR%:%S::FER Dual Trace 15 MHz Dual Trace 30MHz
New Sweep/Function Generator

KEITHLEY

Model 169

display
e 0.25% basic accuracy
e 26 Ranges

$189.00

mooeL 3020

* Four instruments in one
package—sweep generator, func-
tion generator, pulse generator.
tene-burst generator

¢ Covers 0.02Hz-2MHz

* 1000. 1 luning range

* Low-distortion high-accuracy
outpuls

Call For Our Price

* Three-step attenuator plus
vernier control

* Internal linear and log sweeps

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

AR,
L‘."!

Lo FREE X

== g00-22% -0474
¢ WEST 451 STREET, NEW YORK. N.Y. 10036 212-63?A2224Ewcmw

HOT LINE

ADVA

THE TEST EQUIPMENT SPECIALISTS



LETTERS

Address your comments to: Letters, Radio-Electronics,
200 Park Avenue South, New York, NY 10003

LOOKING FORWARD

While looking through the February
1982 issue of Radio-Electronics, | found
the “Computer Corner’ department to
have a very positive view of computer
technology today.

Other people refer to the advances in
computer science as a threat to workers.
| thought that the advantages mentioned
in that department show just how much
we need those machines. | do not think
that they could harm us very much, based
on our economy.

Soon, | believe, people will be ready to
accept computers as a part of their lives.
K. LYNN BELL,

Edwards, MS

THE SINCLAIR ZX81

Recently, | purchased and assembled a
Sinclair ZX81 computer, but it wouldn't

work when | had finished, and | had fol-
lowed the instructions religiously, with cer-
tain exceptions. | am not a novice at
soldering, or at reading diagrams, and
accordingly must lay the blame on the kit
designer—or the packer. Since what hap-
pened to me could happen to anyone else,
| am writing this with the hope that you
will make this information available to
your subscribers.

| ordered the kit and received it within
the 30-60 days purchasers were asked to
allow. On reading the instructions, | saw
references to variations 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, | 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 | proceeded and installed all
components successfully, with the excep-
tions of those that were marked “not
used, USA only'"' because they had not
been supplied, nor were their values men-
tioned anywhere. As a result, one wire of
the modulator was left adrift. Extra parts
had been furnished, but there were no
instructions concerning them.

| thought that a telephone call to Nashua,
which is not far from me here, would clear
things up in a jiffy. But when | asked the
operator for the number of Sinclair Re-
search, Ltd at their address there, she
told 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 D9—

continwed on page 32
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- M LED Met
SM as your Idea. S;OUALIZEHSUALIZEHS PRICEDR

$119. to $690.

31 Band EQ s;‘;g LED METERS PRICES FROM
21 Band EQ 235 $48. 10 5219,

11 Band EQ 119

LED METER

PROFESSIONALQUALITY
THAT YOU CAN

BUILD YOURSELF.

5 .
[ e = == Eo

You've turned a good idea into a piece of equipment— it
now you need a good enclosure. Here's how PacTec

can help you with our versatile enclosures: )

e Attractiveyet inexpensive. ® Durable AB'S construction.
e Many sizes, colors, accessories. ® Builtin

bosses and slots speed component

mounting. ® Available off-the-shelf
from single unit to production
quantities. See them at your
PacTec Distributor. And ask
him for your free catalog.

PACNTEC...

subsidiary of La France Corp.
Enterprise and Executive Avenues
Philadelphia, PA 19153 (215) 365-8400

CIRCLE 43 ON FREE INFORMATION CARD
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A Unigue MIXER for DJ's—Studio's — Broadcaster’s
T MEC bt e
B by

Eoves Bams Siners
TOUALIZER

Special Multi-Purpose MIXER

Thiates wets [ siprgen

Call or write for full product information, specifications and pricing to: Aaron-Gavin,
123 South McClay Street, Unit F. Santa Ana, CA 92701, (714) 957-8710.




2200 SERIES

HER

DUAL TRACE OSCILLOSCOPES

THE PERFORMANCE/
PRICE STANDARD

Tektronix

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

bench...at work or home.

Among professional en-
gineers and technicians
there is no substitute for the
performance and reliability
of Tektronix oscilloscopes.

Now, for the first time,
Tektronix is offering an ad-
vanced scope at an un-
precedented 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

lesser-name scopes.

The 2213's practical de-
sign includes 65% fewer
mechanical parts, fewer
circuit boards, electrical
connectors and cabling.
Result: a lower price for you
plus far greater reliability.

Yet performance is pure
Tektronix: there's 60 MHz
bandwidth for digital and
high-speed analog circuits.
The sensitivity for low signal
measurements. The sweep

speeds for fast logic families.

A complete trigger system
for digital, analog or video
waveforms. And new high-
performance Tektronix
probes are included!

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
from0.5sto50ns (to 5
ns/div with X10 mag).
Sensitivity: Scale factors
from 100 V/div (10X probe)
to 2 mV/div (1X probe). Ac-
curate to = 3%. Ac ordc
coupling.

Delayed sweep meas-
urements: Standard
sweep, intensified after
delay, and delayed.
(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-
able holdoff.

Probes: High perform-

ance, positive 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
people to answer your
questions about the 2213.
Your direct order includes a
15-day return policy and full
Tektronix warranty.

Now it's easier than
ever to get your hands on
a Tek scope!

ORDER TOLL-FREE

Ask for Department AO1
(In Oregon, Alaska and
Hawaii: 1-503-627-5402
collect.) Lines are open
from 8 am EST to 5 pm PST.

Price FO.B.. Beaverton. OR

Copyright(€)1982 Tektronix. Inc. All nghts reserved. 121

Tektronix

COMMITTED TO EXCELLENCE

c86L AVIN

N
~4




Replace Your
Conventional Scope
WithThe Sencore SCOI.
The First Scope With
Pushbutton, Automatic
Readout.

Sencore SCol 60 MHz Waveform Analyzer:



Cut Your Scope Time In Half

Or Your Money Back.

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.

The First Scope With Automatic
Readout At |ast the oscilloscope

has gone digital. No more graticule =

counting, calculating, or esti-
mating your measurements. You
can now make waveform measure-
ments digitally accurate, digitally
fast, at the push of a button.

Make All Measurements With One
Probe Make no mistake. The SC61
is nota “piggyback” unit, but acom-
pletely integrated waveform moni-
toring system. You connectonly one
probe and the Autotracking™
display digitally tracks the waveform
on the screen. You just push a
button when you want to read DC
volts, P-P volts, or frequency.

An Exclusive Breakthrough It took
four patent pending circuits to
completely integrate the scope and
digital display. The end result

is a breakthrough in scope tech-
nology that virtually obsoletes
conventional scopes. Here's why.

It's 10 Times Faster The SC61is 10
to 100 times faster than any con-
ventional scope. How? Because all
you do is push a button instead

of counting graticules, calculating,
or switching probes. Increased
speed meansincreased productivity.

It's 10 Times More Accurate
No matter how carefully you try
to measure a waveform
with a conventional
scope, you will only be
5% to 15% accurate due to

times more accurate to meet these
testing needs.

It's Easier To Use The digital read-
out is simplicity itself. Just push
and read. You'll make fewer errors
because every measurement

now becomes exact. Now you can
concentrate on the circuit rather
than the scope.

Measure Part Of A Waveform
Intensify any waveform portion with
the exclusive “Delta Bar," push

the button, and read PPV, time, or
frequency for just that portion of
the waveform. |deal for measuring
timed circuits, signal delays,

pulse widths, and more.

Guaranteed To Cut Your Scope
Time In Half When we say the
SC61 will cut your scope time in half,
we're being conservative. It's
possible to reduce your scope time
75%, even 90% with this first-of-
its-kind oscilloscope. But don't take

T T —————

Just one probe and
push for DCV, PPV,
Frequency and Time.

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

30 DAY
MONEY BACK
GUARANTEE

If the SCB1 does not at least
double your scope productivity -
during the first 30 days, you

may return it for a full refund,
including freight both ways. &

Update Today Just like DVM's
have replaced analog meters, the
SC61 will replace conventional
scopes (under 100MHz) and for the
same reasons: increased speed,
accuracy, and reliability. Update
today with this new automated
scope technology. It's the scope
you've been waiting for.

To Order Or To Receive
A Complete Color Brochure,

parallax and interpretation errors. Phom TOII-Free TOday Qualified Sales Engineers are

Today's circuits demand greater
accuracy than that. The SC61's
digital readout is 10 to 1000

800-843-3338

ready to talk with you about
SC61 performance and applica-
tions. Ask for Dept. 130.

SENCORE

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

Alaska, Hawaii, and Canada call collect at 605/339-0100
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continued from page 26

they will have little success in getting the
computer to work, and they might as well
send the whole package back.

JOHN K. MITCHELL,

Westwood, MA

The following is a reply to Mr. Mitchell's
letter from Sinclair.

Dear Mr. Mitchell:

We regret any confusion that you may
have been caused by the assembly in-
structions for our model ZX81 personal
computer kit. However, we can assure

you that the kit that you received will
operate in the United States if properly
assembled. If you will return it to us, we
will be pleased to repair it free of charge.
NIGEL H. SEARLE,

Sinclair

THE PROFEEL

| enjoyed your articles on video enter-
tainment, but | think that you have misin-
terpreted Sony's specs on the Profeel. Ac-
cording to Bell Laboratories, 340-350 lines
of resolution is not that great—175/
52.4 usec =>3.3 MHz. Actually, that spec is
for horizontal fines, not resolution; hori-
zontal lines make up vertical resolution,
and 340-350 is a typical picture.
C.C. WHITNEY,
Miami, FL

yecloe

introduces —

Slit-N-Wrap Toolsr

for "%
wrapping.

View of w -I
end of bit being
wrapped on post,

@ y g INCORPORATED 2
12460 Gladstone Ave., P.O. Box 4336, Sylmar, CA 91342-0336, p
Price Subject to Change Without Notice.

'See us at Electro Booth No. 1510

HNIC

CIRCLE 42 ON FREE INFORMATION CARD

The article that you are referring to is
entitled “The Home Entertainment Cen-
ter" that appeared in the January 1982
issue. The 8-MHz bandwidth specifica-
tion, as pointed out in the article, was
based on the assumption that since the
Profeel monitor is capable of displaying
80 characters-per-line as opposed to the
40 character-per-line capability of the
standard TV set, the bandwidth capability
of the Profeel monitor is twice that of a
standard TV receiver—or 8 MHz. The
8-MHz bandwidth specification was con-
firmed in a conversation with a Sony en-
gineer involved in the Profeel project.
ART KLEIMAN
Editor

000000PS!

There are several errors in the schema-
tic (Fig. 1) that appeared with my article
“Telephone In-Use Monitor" in the March
1982 issue of Radio-Electronics.

First, the values of resistors R1 and R3
should be 2.2 megohms, not kilohms (the
values are correct in the parts list). Second,
capacitor C1 should have its positive end
connected to pin 2 of IC1 and its other
end to the line joining pin 1 of the IC and
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 attention of your readers.
CHRISTOPHER M. DUNN

An error crept into the theory-of-opera-
tion section of the “chug-chug” toy de-
scribed in our article entitled *4 Toys for
the Holiday Season' in the December
1981 Radio-Electronics.

It should have stated that “...the op-amp
noise current (bias noise-current), if any,
would not be converted to a voltage due
to the low impedances chosen to eliminate
hum pickup. Thus, FET-input op-amp
types must be used, because they exhibit
voltage noise, whereas bipolar-transistor
input op-amps exhibit more current than
voltage noise...MOSFET op-amps have
the highest input noise-voltages (higher
than JFET's), but almost nc input bias-
current—hence, almost no input fluctua-
tion current or ‘current noise.’ "

Thank you for printing this correction.
DAN & DIANE TALBOT

POOR PICTURES

| happen to be one of those misfortunate
Americans who live next to the local
power company's high-tension, distribu-
tion power-lines. After enjoying another
evening of good o/d American AM-modu-
lated television pictures, including car
ignitions, arcing insulators, overhead air-
craft, and the like, | have to ask an im-
portant question: Why?

Why in this day of fast-moving elec-
tronics technology are we still strapped to
noisy, degraded TV pictures?

The satellite industry has already
proven FM television far superior to AM,
and | for one would like to see it a reality.
With all of the new low-power UHF-AM
stations to start springing up all over the
country, it seems that, as times goes on,

continued on page 36



VIDEO 100

12" Black and White Monitor

« Economical favorite for personal
computing

e Light-weight cabinet with built-in
handle.

e 12 MHz band width

e Plug-in compatible with most personal
computers

e 90° deflection for clear, sharp
characters

e 80 x 24 character display

ITEM SPECIFICATIONS

CRT 12" diag. 90°defl. Power Source........cccccuueeaneae 120V Ac, 50/60 Hz

CRT Phosphor........cccuaeeeens P-4 Dimensions.......cccvveesnessnens 11.375" (H) x 16.25" (W) x 11.25 (D)
Signal Composite video input Weight 6.5Kg (14.3 Lbs.) net

Input Signal.......ccceerrrmiccianns 1.0Vp-p, sync negative

Input Impedance...........c...... 75 ohms | 2i 11.2in

Scan Frequencies..........c..... Horizontal: 15600Hz
Vertical: 50/60Hz
Display Size.........ccconneserenaas 210 (W) x 158 (H) mm
Deflection Linerity............... Horizontal: 10% Max.
(refer to EIA ball Chart and dot
Pattern.)
Vertical 8%
Video ReSpoNse.........ccceuuenes 12MHz (= 6dB)
1. CONTRAST 5. VIDEQ INPUT
Resolution......cciiieciennas gce)?;irrseggo g_E&%ﬁ%BHIGHT AR
4. H-HOL

DISKETTES l16k ArPLE I ExPANSION | MICROWAVE RECEIVER
514" BULK"OEM” PACK CARD 57995 SYSTEM [G.
FOR YOUR 1.8GHZ to only
TRACTOR #4855 sanp $225%°

BROAD BAND

With built-in-converter to channel

2, 3, or 4 of any standard TV set.
RANGE: Lme of sight to 250 miles

APPLE $149

Box of 100

FEED

120 COLUMN-FOR THE

SCOPE: Will receive within the frequency band from satelites. primary
microwave stations, and repeater microwave booster

MUFFIN FAN | DIABLO PRINTERS: BI-

stations
. CONTENTS: Pack in 19"x19"x it
120 VOLTS D| RECT'ONAL BUILT (o] w"h:aged in 19"x19"x4 1/2" corrugated carton complete
$ BY RUTISHAUSER e 24" Dish e 300 Ohm to 75 Ohm Adapter
9 95 ® Feed-Horn Receiver ® 750 Ohm to 300 Ohm Adapter
s new * Mounting Bracket * 60 Feet Coax Cable with Connectors
149 * Mounting Clamp ® 3 Feet Coax Cable with Connectors
® |nstructions

W Components Express, Inc.

YOUR COMPUTER LATELY" 1380 E. Edinger, Santa Ana, CA 92705 (714) 558-3972




WE WILL BEAT ANY

This offer applies only 1o tems in this ad. Ad shov price must accompany your order

TECH 330

Has 7 functions and 29 ranges,
plus 0.1% VDC accuracy and true
RMS capability (AC + DC).

TECH 300

Has 0.5% VDC accuracy and all
the features of TECH 310, except
the continuity test function and
10-amp current ranges.

BECKMAN
3"~ Digit Multimeters
TECH 310

Has 7 functions and 29 ranges.
plus 0.25% VOC accuracy.

P
e"‘c
°

Restorer

Analyzer
With High Speed Multiplex Technique

Model 467

® Restores color and B/W
picture tubes like new! Uses the
most powerful restoration
method known with minimal
danger to the CRT. @ Exclusive
multiplex test technique

TECH 350 TECH 360

Bright, 0.5%"* LCD display. Single  Input jack for a standard K-type

ini H easy-to-use switch. Separate diode  thermocoupling, enabling user to
Fﬂnahla Dlgltal caf‘ac“a“ce He‘er test function. Low power resistance  measure temp from —20°C to
Model 820 tan&e 22 megohms input resistance.  +1265°C. Switch selectable mea-
® Measures capacitance from 00 hour battery life. surement of true RMS (AC + DC)
0.1 pFlo 1 Farad ® Resolves or AC only voltages and currents.
10 0.1 pF. ® 10 ranges for ac-
curacy and resolution. @ 4 digit
easy lo read LED display.
® 0.5% accuracy. ® Special
lead 1 ks H
ead insertion jacks or banana Mlllilmeler
® Free 10 amp current shunt.
® General purpose True RMS multimeters
with identical features except for power sources.

Model 810 Model 811

Dperates on line voltage Operates on line voltage
and with rechargeable
Ni-Cad battenes.

Hand Held DMM with free case
Model D800 Model D802

Fluke's lowest priced Sameas Mode! D300

Sweep/Function Generators
Model 3015

® Frequency: 2 Hz to 200 kHz, —
in 3 ranges, ® Oulpuls: Sine, g [2Oo
square of triangle ® Variable Il d il
Amplitude: 15 V p-p, open cir-

cuit; 7.5 V p-p into 600 ohms.

® Pulse Output; Fixed amplitude

TTL level, logic high greater

than3 valls. @ Accuracy: 5%
FS 1020 kHz Y Model 3030

Model D804

® Frequency: 0.001 Hz to § The most powerful in

mHz in B ranges. ® Outpuls but has a basic DC

Model 3025

@ Frequency: 0.005 Hz to

5 mHzin 7 ranges. ® Outputs:
Sine, square, triangle or haver-
sine. @ Variable Amplitude: 20V
p-p, open circuit; 10V p-p, into
50 ohms. ® Accuracy: £5%F S

Sine, square, triangle, pos{neg
square, pos/neg ramp. ® Var-
able Amplitude: 20 V p-p, open
circuit; 10 V p-p, into 50 ohms.
® Accuracy: *(1.5% setting
+19% F.5), 0.001 Hz to 1 mHz,
(29 setting+2%F.S), 1 mHz

DMM. An all purpose
instrument for basic
measurement needs.
Five ranges for AC
and DC voltage
measurements. Four
ranges for AC and

accuracy of 0.1%
and Fluke conduc-
tance function for
accurate high resist-
ance measurement

the series. All features
of Mode| DBO2 plus
capability to check

continuity and logic
levels, measure temp
with K-type thermna-
couples and capture

¥ RADIO-ELECTRONICS

0 5 mHz - DC cument tests. Six
| resistance ranges

peak readings of
Iransients.

Four Instruments
in One

Model 3020

Four instruments in one pack-
age — sweep generator, function
\ oenerator, pulse generator, tone-
® burst generator @ Covers 02 Hz
to 2 MHz ® 1000:1 tuning
range ® Low-distortion high-
gy adps o ey I o 28t oy s @ Dt
: reading of Amp-Clamp ranges. @ Only 2 bat-
@ Internal linear and log sweeps teries . . . one 9-volt and one 1.5 valt D" cell
® 260-7 complete with batteries, test leads
and manual
® 260-7TM with mirror scale
® 260-7RT in roll case
@ 260-TMRT with mirror scale, in roll top case
Available with reset pushbutt when
overload exists.

Meter
Model 260-7

32 Digital
Multimeter
Model 467

@ LCD analog bargraph to indicate nulls, peaks and

trends. ® Ditferential peak hold captures maximum (peak)
and values of complex waveforms. ® 50 u/sec

pulse detection. ® True RMS measuring capability.

Low Distortion Function Generator
Model 3010

® (enerates sine, square and
triangle waveforms @ Variable
amphitude and fixed TTL square-
waveoutputs @ 0.1 Hzto1 MHz
in six ranges ® Typical sine

wetd wave distortion under 0.5% from
0.1 Hz to 100 kHz

Dual-Trace 30 MHz
Delayed Sweep Scope
Model 1530

® Delayed sweep operation for

sweep expansion up to 1000x.

® 30 MHz response; usable

to 50 MHz. @ 5 m\/division

tivity, selectabl v

geon5| vil y.SE ec ar:e Elm‘ !ln Model 1—{-_20
, 20 mHz. & Vanable hold-of

geﬂgﬁ 1'3:0‘ ﬂ;g':_\‘i_' 5'2‘3'* Model TT-20B with batteries and charger

or n uLive wave-
o . Bultin triggering Model TT-21 witn LcD readout
filters. Model TT-2 1 B With LCD readout, batteries and charger

Portable Triggered Miniscopes

@ Touch selection and control
of functions, ranges and power.
® Large (0.55" high) LED read-
out. & Automatic polarity and
overioad indication. ® [n-circuit
test capabilities.

Model MS-15 15 Mz
Model MS-215 15 Mz, Dual Trace
Model MS-23030 MHz, Dual Trace

B Master Charge B Money Order
H VISA B COD ® Check

N.Y. State residents add
appropriate sales tax.

$25.00 minimum order

855 Conklin St.Farmingdale, N.Y. 11735 e e ]

ADD FOR SHIPPING AND INSURANCE
to $250.00 $4.50

751.00 to 100000'..‘2'.'2
over 1000.00..




ADVERTISED PRICE

3% I]il;it
0.1% Digital
Capacitance Meter

Model 3001
Universal Counter-Timer

o9YE T
I e e B |

Model 5001

For the electronic measurement and display of frequency, period,
interval and counted events. Unique full input signal conditioning.

Frequency Bounter

Model 6001
® 5 Hertz to 650 MHz ® 10 MHz crystal oven timebase
input @ Selectable 0.1, 1.0, 10 sec gate @ Swilchable low
pass 50 KHz filter ® True TTL compatibility at input

5" Scopes
Model LBO-513

Single Trace with probe

Model LBO-514

Dual Trace with probes

20 MHz Oscilloscopes

® Add and subtract
modes (with CH-2
invert), permits differ-
ential measurements
(Model LBO-508A
only). ® Front panel
X-Y operation ideal for
phase-shift analysis,
sweep alignment and
vectorscope service
(Model LBO-508A

only). ® 17.5 nanosec
rise time for easy view-
ing of high speed pulses
and wave forms.

<

Model LBO-507A

Single Trace with probe

Model LBO-508A

Dual Trace with probes

DC Power Suppiyst
Model WP-708
It's a dual DC Voltmeter

It's a triple DC Power Supply

® Three separate completely isolated DC power supplies:

two 0-20V @ 0-2A, one fixed 5V @ 4A ® Excellent
line and load regulation & Fully ad]. current limiting
un the two variable supphes

TOLL

FREE

Hand-Held Beeger
Digital Multimeter

Model 128

® LCD display. ® 0.5% basic
accuracy. ® 3% digit resolu-
tion. ® ‘Beeper operates on all
ranges and functions.

Hand-Held Digital 4"z Digit
Multimeter Multimeter
Model 130 Model 135

® 0.5% basicaccuracy. ® 3%z ® 0.5% basicaccuracy. ® 4%
LCD display digit resolution provides wide
dynamic range. ® LCD display.

Magnifier
Lamp
Model LFM-1A

Offers large viewing area for fine details, component
assembly and other close work. Has unique double
tension control. In grey, black, white and tan. Three
diopter, 13" focus standard on all models. (45" reach).

Magna-Lux Lamp
Model LUX-2A

Magnifier utility lamp. The 3%" diameter
lens supolemented by a 40-watt stand-
ard ap, ance bulb A-15 incandescent
bulb. Sold in black only, has
an arm reach of 39" and

includes a factory installed

3-diopter lens. Same
magnification as LFM-1A.

\&\“"

Model TC-150/ST

Contains 23 individual
tools, 24 Series 99
interchangeable screw-
driver/nutdriver blades
and handles, 2 meas-
uring tapes, soldering
iron, recharger, solder

Model TC-200/ST

Smaller version of the TC-100
case. 27 interchangeable Series
99 screwdrivers and nutdrivers,
for use with the straight or tee
handle, pius 10 assorted snips,
pliers, ware cutters and wrenches.

o
AP Dual Trace

o l]sclllnscupes

Economically priced, general-purpose oscilloscopes.
Square, 5'%" CRT with internal graticule (illuminated
scale). High accuracy voltage axis and time axis set

at £3% (certified at 10°C and 35°C). High-sensitivity
design; vertical sensitivity of 1 mV/div. available. 8-div..
dynamic range ensures accurate measurement of wave-
forms without distortion. TV sync-separator circuit

20 MHz 35 MHz 100 MHz
Model Model Model

V-202 V-3562 V-1050

Mmoo \\ Controlled

Output
Soldering
Station

Model WTCP-N

Portable
Desoldering
Stations

Model DS-600

Model TC-100/ST

53 individual screw-
drivers, nutdrivers, pliers
and wrenches, 31 Series
99 interchangeable
screwdriver/nutdriver
blades and handles, and
two screwdriver/nut-
driver sets

Service
Master
Tool Kit
Model 99-SM

24-piece kit

(800) 645 -9518 '("s’a-éﬁas*z‘ia"oso
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RCA’s Newest See and Do
VCR Video Tape Program...

“Familiarization and Servicing
The VGP170/TGP1500
Convertible VCR System”

« Video Tape. . .80-Minutes, Full Color

« Workshop Manual . . . Fully lllustrated
Step-by-Step Servicing Procedures

» Training Workbook . . . Reinforces Your
Learning with “Hands-On” Exercises

Complete Package only $89.95

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-on-Sound operation and much more.

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

Send the number of tapes | have indicated to address below: 5
Enclosed is my check or money order payable to RCA Corp. ﬁJ\YM )

| |
1 :
I Quantity (@ $89.95Each l
I $ Total Enclosed Allow 4-6 Weeks Delivery I
| THIS IS YOUR SHIPPING LABEL — PLEASE PRINT |
| NAME |
| STREET ADDRESS |
| cITY STATE ZIP |
1 MAIL TO: RCA Technical Training 1-450 1
I 600 N. Sherman Drive, Indianapolis, IN 46201 8204-4-RE l

LETTERS

continued from page 32

the harder the situation would be to
change.

Let's see some of those ‘off-the-air
Pay-TV"' stations start experimenting with
FM modulation. For those who choose
not to subscribe, the distorted, out-of-
sync pictures would prove just as un-
watchable as those you get from present
scrambling techniques. A simple FM-con-
verter/AM-remodulator box could then be
provided to subscribers. The only place
AM interference could enter would be on
the cable from the converter to the TV set.
That could be a perfect way to test FM-TV
in this country. Stations could forward
their results to the FCC and, if successful,
we could soon see FM-perfect stations
popping up all over.

“Bandwidth too broad," you say? Well,
how about some form of frequency-com-
panding technique?

Come on, all you electronics engineers:
Show us what you can do! Remember
when FM radio was only a dream on the
part of E.H. Armstrong? Just think:
People could say, ‘'l subscribed to that
new pay-TV station, and the picture is so
great that it's worth the $18 a month."
GARY N. SMITH,

Sinking Spring, PA

AUTOMOBILE IGNITION SUBSTITUTE

With respect to the "New Ideas’ column
in the February 1982 Radio-Electronics, |
think that with a little close examination
you will find that the author, Stan K.
Stephenson 1l, knows very little about
electronics, still less about gasoline
engines, and needs to go back to school
for his math.

The 2N6384 power darlington transistor
has a collector-to-base breakdown volt-
age of 60 volts. The reason for the capaci-
tor across the coil is to create a flywheel
effect, causing a reverse emf of up to 450
volts; therefore, a power-transistor with a
breakdown rating of at least 400-volts
should be used, then a Zener diode of
about 350 volts should be placed collec-
tor-to-base to clamp any spikes exceed-
ing 350 volts. It is not good practice to use
the voltage rating of a capacitor for a
clamp, such as the .05/100 that he is
using collector-to-emitter.

The frequency at which he is running
his oscillator, 1-kHz, is equivalent to
15,000 rpm, not 650 rpm. | think that is a
little too fast for a car engine to idle.

1 kHz * 60 = 60,000 sparks per minute.
An eight-cylinder engine fires 4 times per
revolution. Thus, 60,000 divided by 4
equals 15,000 rpm.

As for the neon lamp, who is going to
hold a small NE2 neon lamp, with 30,000
volts across it, one eighth of an inch away
from a pulley, fan, and a bunch of belts
turning at 15,000 rpm?

In conclusion, it is my hope that any-
body who tries that gadget is lucky
enough to have the .05/100-volt capacitor
short the first time the coil fires, thereby
eliminating all of the aforementioned
problems.

GORDON HENDRIX R-E



EQUIPMENT REPORTS

Radio Shack
Model MG-1 Music

CIRCLE 101 ON FREE INFORMATION CARD

FOR YEARS. THE MOOG SYNTHESIZER HAS
been synonomous with modern elec-
tronic music and rock bands. Early ver-
sions of that device. however, were
very expensive and were regarded as
status symbols for the rock musicians.

RADIO SHACK
OVERALL
PRICE

INSTRUCTION
MANUAL

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

The instruction manual that accom-
panies the instrument provides excel-

lent graphic examples to acquaint the
user with the wide variety of sounds
available. Some of those sounds include
musical instruments and sound effects.
The manual also includes a section on
basic music theory for those with little
or no music background.

The 2%-octave full-chromatic key-
board is used in combination with a wide
variety of tone-controlling features: a
2:1 sync selector, 3 position octave
selector, square or tmangular wave-
shape selector and even a mixer that will
let you mix two tones. a noise source,
bell tone. or polyphony (which allows
you to play chords).

Modulation capabilities include vi-
brato. tremolo, random, and glide se-
quences. A separate filter permits cutoff
and peak emphasis. while a contour sec-

tion adjust rise and fall times.
continted on page 42

S TEKNIKA WIRELESS [,
REMOTE CONTROL B8
TV TUNER

$110.00..

=" REMOTE TV

¥ CONVERTER
‘Mwless Remote Control
40 Channels 4

139.95.. 125.00..

36 CHANNEL UP

CONVERTER FOR TV —~______
& VTR Cable VHF to UHF

Model V5736

1-3 uecesszg.gsea
4 pieces & up $24.953a

VIDEO SWITCHER

COAJ(IALSWITCHING FOR
TV VIDEO CASSETT!

Moderhe370. 9. 95 ca
S-position coax
pt.nshbultonmd\

== b COAX AB SWITCHES

Model AB-27 $2.95 ea

Model AB-28 32.95% Model AB-29 s2.95

e |nput: 75 ohm. ® |nput: 75 & 300 ohm.
® QOutput: 300 ohm.

ANTENNNCABLE v
SWITC

Model AB-400 S“J 956a

ANTENNA/CABLE TV

z ® |mput: 75 ohm. ® Output: 75 ohm.

VHF/FM AMPLIFIERS

Model 7002 3995 ea

e All solid state signal amplifier N

Modei 7004 $12.05 0

® For up to 4 sets @ Signal gain 3 dB

DISTRIBUTION
AMPLIFIER VHF/UHF FM

5 Mosa batss $29.95
e Designed for TV/VCR

multiple-set installations.
QUICK CONNECT “F* _
PLUG & BALUN :

ModelV 400 I .50 ea
1
QUK ST
3 5
QUICKCONNECT ModelV 4036

“F’ PLUG

@ _ Model V 4801 529-95 ea ModelV 403 -75 i
1 Flipaswitchtowatch aprogramon

any channel, while simultaneously
recording a program on any cable
or pay TV channel - or vice versa
Plus, you can use your recorder's
programming feature to record TV
programs while you're away.

VIDEO CONTROL CENTER

ModelV 4802 339.95 ea

Provides remate 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.

SWITCH
Model AB-410 $9.959a

® Switches from cable to antenna
system instantly. ® Accepts 75 or
300 ohm amputs

COAXIAL SWITCH

Model DCS-A/B $7-95

A versatile product, with a

ran% of consumer and
applications.

TV GAME SWITCH

Mode!\-‘450$2-95

300 ohm in and out with
RCA plug.

2.90..
10 for $6.00 iy :
For 75 ohm cable. ‘ M
No wiring necessary. Lo o
Model MT-1 $ 75 ea
10 for $6.00
matching unit. Miniature 5
:.inzg completely shielded Model MT:2 s I 'lue‘a‘
of direct pick-up. Completely plastic molded
construction for weather-
pfoofin%osoupplied with
r

VHF/UHF MATCHING TRANSFORMERS
VHF/UHF 75-300 ohm
balanced forreduction 10 for $9.00
in N.Y. State call (516)752-0050

855 Conklin St.Farmingdale, N.Y. 11735 e i e IR

2861 AVIN
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EQUIPMENT AND TRAINING
NO OTHER SGHOOL GAN MATCH.

NTS HOME TRAINING INVITES YOU TO EXPLORE MICROCOMPUTERS,
DIGITAL SYSTEMS AND MORE, WITH STATE-OF-THE-ART EQUIPMENT
YOU ASSEMBLE AND KEEP

Without question, microcomputers are the Send for the full color catalog in the elec-
state of the art in electronics. And NTS is the tronics area of your choice-discover all the
only home study school that enables you to advantages of home study with NTS!

train for this booming field by working with NTS also offers courses in Auto Mechanics,
your own production-model microcomputer. Air Conditioning and Home Appliances. Check
We'll explain the principles of trouble- card for more information.

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
localize problems
and solve
them.

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

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

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

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



1. The NTS/Rockwell AIM 65
Microcomputer A single board unit
with on-board 20 column alphanumeric
printer and 20 character display. A 6502-based
unit 4K RAM, expandable. 2. The NTS/KIM-1
Microcomputer 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 floppy disk storage, “smart"
video terminal, two Z80 micro-
processors, 16K RAM memory, expand-
able to 48K. 4. The NTS/HEATH GR-
2001 Digital Color TV (25" diagonal)

filtered color and new solid-state high
voltage tripler rectifier.

features specialized AGC-SYNC muting,

P

Simulated TV Reception

NTS Training

NATIONAL —_—
TECHNICAL | -k
SCHOOLS i g J35E
RS IR A 1os | L

4000 SO. FIGUEROA ST., LOS ANGELES, CA. 90037 I"r;\
"NATIONAL TECHNICAL SCHOOLS |

4000 South Figueroa Street,
Los Angeles, California 90037~ Dept 206-582

Please rush FREE color catalog on course checked below

| Auto Mechanics

. Air Conditioning
_1 Home Appliances
_1 Color TV Servicing

I MicroComputers/MicroProcessors
] Communications Electronics

] Digital Electronics

_1 Industrial Technology

NampT=== e My e 4 — oLl e
Address . —er ey ULV <55

Apt R EAGin Ll o SRSEEE T R e
State: ¢« . e B 7D L=

"1 Check if interested in G.I. information.
[] Check if interested ONLY in classroom training in Los Angeles.

L T Ry S pp— |

2861 AVYW

E=3
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EQUIPMENT REPORTS

continued from page 37

Above the keyboard is a cluster of
switch controls that are used to *“pro-
gram’” the synthesizer. Two waveform
generators (sawtooth and square wave)
provide the basic sound source: the
modulation controls, filters, and mixers
shape the final sound.

The synthesizer has a low-level, high-
impedance output that is designed to be
used with an existing amplifier. handy
for home or ““concert™ use. In additiona
headphone jack permits the unit to be
used in a noisy environment. or without
disturbing others. The unit also includes
a built-in AC power supply.

Rear-panel jacks provide pitch and
trigger interface ports for computer con-
trol. Another rear-panel jack allows you
to input an external sound source, such
as a tape recorder.

The lightweight instrument has a pro-
fessional look: basic black vinyl with
color accents grouping the controls by
common function. The ““feel’” of the
keys is quite conventional and the spac-
ing is standard.

The model MG-I provides an eco-
nomical alternative to more expensive
electronic sound generating equipment.
It sells for $499.95. and is available
from Radio Shack outlets. R-E

Microtek
Bytewriter-1
Matn'_x Printer

£

R

CIRCLE 102 ON FREE INFORMATION CARD

Microtek Bytewriter-1

OVERALL
PRICE

INSTRUCTION
MANUAL

THE BYTEWRITER-] MATRIX PRINTER.
by Microtek Inc.. is a 7 x 5 dot-matrix
printer for the TRS-80. Apple and
Apple 11. and Atari 400/800 com-
puters that specifically answers the
need for an inexpensive printer ca-
pable of accommodating standard letter-
size sheets and paper rolls.

Priced at only $299. the Bvtewriter-1

000000PS!

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

has three individual internal connectors
for the three computer systems. It is
almost impossible to mix up the con-
nections if you move the printer from
one computer system to another be-
cause the required interface cable from
the computer to the printer will attach
only to the appropriate connector.,

The Bytewriter-1 prints both upper
and lower case—without lower-case
descenders—at [0 characters-per-inch.
6 lines to the inch. It accepts 95 of the
96 standard ASCII printable character
codes and three control codes.

In the ASCII *‘standard™. the char-
acters start at decimal code 33 and run
through decimal 127. Code 127. how-
ever. is not really a character: it is the
delete function. Some printers. on re-
ceiving a code 127 from the computer,
will do nothing. The Bvtewriter-1. how-
ever. translates code 127 into an open

,
GOERZ
@wqoc IVIETRAWATT

Shipping $3.00
i Prices subject to change without notice

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

Measuring ranges

Black molded high impact thermoplastic case.

Large mirror scale, 83mm

Meter movement: Coil core magnet mounted on shock-proof
jeweled bearings. Overload protected.

Dimensions: 92 x 126 x 45mm, Battery AA size 1.5V

Input impedance: 20k §2/V DC, 4k 2/ V AC

Accuracy: 3% V DC, 4% V AC

Safety Test Leads $ 7.90
Case for Meter and Leads $12.00

Voltage Current Resistance Capacitance
015V de 50 pAdc 1Q... 1 kQ |2000...200000 uF
0.5 Vdc 05mAac/dc| 10Q... 10 kQ 200... 20000 pF
1.5 Vac/de 5 mAac/dc| 100Q...100 kQ 20... 2000 pF
5 Vac/de 50 mAac/dc| 1kQ... 1MQ e 200 pF
15 Vac/dc| 500 mA ac/dc
50 Vac/dc|5000 mA ac/dec
180 V ac/dc
500 Vac/dc
1000 Vdc

Accuracy: 1.5% V DC, 2.5% V AC

MA 2H Current range: 15 A AC/DC

Other specs same as MA1H
1 YEAR IMMEDIATE EXCHANGE WARRANTY

$79.00

THE TEST EQUIPMENT SPECIALISTS
TOLL FREE HOT LINE

800-223-0474 =

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

=




Burglar Alarm

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 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 integration
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
Midex 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
FAIL-SAFE operation wusing a built-in
rechargeable battery pack. You are protected
no matter what.

EXPANDABLE SYSTEM

You can set up the Midex in your own home
in minutes. |t looks like a stereo component.
Just plug it into a wall socket, aim and adjust
its protection pattern and connect two wires
to the powerful 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.

The adjustable pattern has a range up to
50 feet.

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.

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 same protection.

The powerful blast horn has a 120dB output
and makes a sound so loud it causes pain.

The Midex 55 alarm
system measures
only 4" x 10%" by
7" yet protects you
like much larger and
expensive security
systems.

U.L. 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 sys-
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. |f 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.

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 Midex 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 everything you could pos-
sibly 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

665 Clyde Avenue
Mountain View, CA 94043
(415) 964-7020 in Calif.
(800) 227-8167
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box of the type used on questionnaires.
If you were printing something where
yvou might want to check off each step
with a pencil or pen, the open box
would be an asset.

The Bvitewriter-1 responds to three
ASCII control codes. Those are: CR
(carriage return), SO (shift out), and SI
(shift in). CR also provides an auto-
matic linefeed. When the printer re-
ceives the CR code, all data stored in
the print buffer is printed and the paper
is advanced one line. If more than 80
characters have been received and
stored in the printer’s buffer before the
CR is sent by the computer, the first 80
are printed on one line and the re-

mainder are ““wrapped around’ on the
next line.

When the printer receives the SO
code. all data that follows is printed out
in “‘bold” double-width characters.
Reception of the SI code cancels the
“bold™" characters and all printing that
follows the SI code is normal width.
The SO and SI codes can be inter-
mixed at will in the same line, per-
mitting individual characters, words,
and phrases to be printed “‘bold.™
The bold characters do not cancel at
the end of a line. but will continue until
the SI code is received.

Like some other printers, the Bvie-
writer-1 ignores the Line-Feed (LF)

& ADVANCE s PROUD TO INTRODUCE the )

(SHMM:INR4 Line of High Quality Digital Multimeters
Featuring The New 130 Hand-Held DMM

A,

D\ /F3

Rugged DMMs from Keithley — all feature large, bright
LCD display, easy-to-use rotary switches, externally accessible
battery and fuse, 10A current range, diode test capability, low
battery indicator, cushioned components.

Model 131. Similar  Model 130. Our Model 135. First
to Model 130, with most popular model, 4'Y4-digit DMM with
increased the price/ perfor~ hand-held
accuracy. ... .. $139  mance champ. .*125  convenience . .. $235
ACCURACY SENSITIVITY
MODEL| DCV | DCA | Acv | ACA DCV | DCA | Acv [ Aca| @
130 | 05% | 1% | 1% | 2% [ 05% [ 100aV | 1xA [1000V | 14A | 100m@
131 [0.25%|0.75% | 1% | 2% |o02% | 1000V | 1A [ 1004V | 1xA [100ma
135 |0.05%| 05% | 1% [ 1.5% | 0.2% | 1000V | 104A | 1004V | 12A [ 100m0
N Case $10.00 Shipping $3.00 ¥

s TOLL FREE HOT LINE
800-223-0474

54 WEST 45in STREET, NEW YORK, N ¥ 10036 212-63?-2221

THE TEST EQUIPMENT SPECIALISTS

code. A line feed is automatically
accomplished as a result of the carriage
return. If just a line feed is desired, it is
necessary to send a CR code to the
printer. While that provides a line
feed, it also moves the printhead to the
beginning of the next line: that makes it
somewhat difficult, if not impossible.
to line up columns.

Unlike earlier **budget’” printers that
used rolls of narrow. adding-machine
type paper that permitted lines of per-
haps 16 or 30 characters. or that used a
somewhat difficult to obtain and ex-
pensive heat-sensitive or electrostatic
paper. the Bytewriter-/ uses standard

paper rolls up to 8%-inches wide. The
paper feed is friction only: there are no
tractor or pin-feed devices. Single
sheets are inserted from the rear. Per-
manent brackets and a removable
spindle are provided for paper rolls. The
bracket supports a standard S-inch
diameter teletype paper roll off the
table—the user is not limited to one of
the new mini-size rolls of approxi-
mately 3-inch diameter, which happen
to cost more than the standard roll.

The characters are printed by a 7-
wire printhead that plugs into a socket
and is user-replaceable by simply
loosening two screws and unplugging
the connecting cable. Unlike most
other printheads that are connected
to their electronics by a flexible ribbon
cable that *‘rolls™ along with the print-
head. the Bvtewriter-1 uses discrete,
highly flexible wires to connect the
printhead to the circuit. The wires
flop and twist considerably as the
printhead travels. While it does not
appear to the eye that the twisting
wires would have the life expectancy
of “‘rolling ribbon™, there is no pre-
vious experience on which to make a
judgment as to life expectancy of the
wires.

The printhead is driven by a grooved
spindle. rather than a drive belt. Again,
that is an arrangement we have not
seen used in a matrix printer before:
but it does work. Again, we have no
idea what the life expectancy or
reliability might be: but after several
weeks of quite severe useage—likely
more than done by the average hobby-
ist—we have had not a single instance
of difficulty with any part of the printer’s
electrical or mechanical assembly.

The printhead’s bi-directional drive
is the ““full line” system commonly
found on many lower-cost printers: it is
not logic-seeking. That is, the head
sweeps from full left to full right, even
if it prints just a single letter on the left
side. It then sweeps back from full
right to full left regardless how much it
has to print. The printer speed is 80
characters-per-second (per line). 60
lines-per-minute.

There is no impression adjustment



Behold! The Sylvania ECG®
Master Replacement Guide, the
most comprehensive publication
of its kind used by the industry.

Inside you will find more than
170,000 industry part numbers
cross referenced to over 2,500
ECG numbers, including most
of the hard-to-find foreign parts
that are plaguing more and more
repairmen every day.

If the part number is illegible,
there are also easy to use com-
prehensive selection tables to
help you identify and replace

-
.
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transistors and linear IC's by
application. You will find clear,
concise deseriptions and illustra-
tions on each type from diodes
to IC’s with specifications, appli-
cations and package dimensions.

What's more, you also have
Philips ECG technical resources
ready to help you with any ques-
tions you might have regarding
particular situations or applica-
tions; and as always, all ECG
parts vou will receive come with
the knowledge that they've met
specifications which are equal to

It’s not the bible,
but a lot of service technicians
swear by it.

ECG T u registered trademark of Philips ECG, Tne

and usually exceed those of the
original parts and that they've
been tested using stringent pro-
cedures established by the U.S.
Military.

To find out more, seek your
nearest authorized Philips ECG
distributor.

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

PhilipseCG

A North American Philips Company

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

MDS — AMATEUR — ETV
32 ELEMENT YAGI ANTENNA

@ NOT A KIT
® 19-25 GHz

® 382" LENGTH
® 23 dB AVERAGE GAIN

® DIE CAST WATERPROOF HOUSING
FOR ELECTRONIC CIRCUITRY

® COMMERCIAL GRADE
® [NCLUDES MOUNTING HARDWARE

MODEL NO. ONLY
MAE-1 $19.95

VTR ACGESSORIES

SIMPLE SIMON VIDEO
STABILIZER

Simple Simon Video Stabilizer, Model VS-125,
eliminates the vertical roll and jitter from “copy
guard” video tapes when playing through large
screen projectors or on another VTR. Simple to
use, just adjust the lock control for a stable
picture.Once the control is set, the tape will play
all the way through without further adjustments.
Includes 12V power supply.

VS-125 Video Stabilizer wired

7 + 11 SWD PARTS KITS

VARACTOR
UHF TUNER
Model UES-AS6F
$34.95
Freq. Range UHF470 - 883MHz
Antenna [nput 75 ohms
Channets 14-83 Dutput Channel 3
nT PART
MO N3 BESCRIPTION PRICE
1 VT1-S5W  Varactor UHF Tuner, Model UES-ASEF §34.95
2 CB1-SW  Printed Circuit Board, Pre-Dnlled . . 18.85
3 TP7-5W P.C.B. Potentiometess, 1-20K, 1-1K. and
5-10K ohms, 7-peeces.. .. 5.85
4 FR35-SW Resistor Kit, Y% Wan, 5% Carbon Film, 32-pieces. . 4.85
5 PT1-5W  Power Transformer, PRI-117VAC, SEC-24VAC,
250ma . . 6.95
B PP2-5W  Panel Mount Puhnhnmmr: and Kmm. l 1KB'I
and 1-5KAT w/Switch . ca. 000
7 5514-SW IC's T-pes, Diodes Lpu Hngumnrs 2 pcl
Heat Sink 1-piece . r ! ..28.85
B CES-5W  Electraolytic Capacitor Kit, 8- pum ...... .. 595
9 CC33-SW Cevamic Disk Capacitor Kit. 50 W.V., 33-pieces. . ., 7.85
10 CT-S8W  Varible Ceramic Trimmer Capacitor Kil
5-B5pid, 6-pieces 5.95
11 [4-8W  Coil Kit, 18mhs 2-pieces, .22uths |-prece |prlwn|md
inducters) and 1 T37-12 Fernite Toroid
Core with 3 ft. of #26 wire 5.00
12 |C5-8W  LC. Sockets, Tin infay, B-pin 5-pieces
and 14-pin 2-pieces . . . . 185
13 SR-5W  Speaker, 416'' Oval and men:l‘ud
Weod Enclosure . . .. 1485
14 MISC-SW Misc. Parts Kit Includes Hardwlm (6732, B.’ 32
Nuts, & Bolts), Hookup Wire, Ant, Terms, DPOT
Ant. Switch, Fuse, Fussholder, etc. . . 9.95
When Ordering Al ltems, (1 thru 18), Total Pries ... .. _. 139.95

UHF ANTENNAS and ACCESSORIES

ZYZZX
VHF-UHF WIDEBAND
ANTENNA AMPLIFIER

MODEL ALL-1
r——7 50 MHz — 900 MHz

2 W 12 4B GAIN - 0,548

| A Revolutionary New
One Stage HYBRID
IC Broadband Amplifier

This unit is not available anywhere else in the world. Oneunit
serves many purposes and is available in Kit or Assembled
form. Ideal for outdoor or indoor use, Input-output impedance
is 76 ohms. Amplifier includes separate co-ax feed power
supply. Easily assembled in 25 minutes, No coils, capacitors
etc. to tne or adjust.

ALL-1 Complete Kit with power supply .. ... .., ... $24.95
ALL-1 Wired and Tested with power supply

ANTLWA
AMPLIER

SIMPLE SIMON VIDEO
SWITCHING BOX

The
Affordahle
- Video
Control Center!

Excellent in isolation and no loss routing system.
Simple Simons VSB-300 Video Switching Box
enables you to bring a variety of video components
together for easy viewing/dubbing. Also you gain
the ability to record one channel while viewing
another. Unitincludes two F-type quick connector
ended cables.

VSB-300 Video Switching Box wired . . .

.$19.95

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

STVA-3 Yogi Antenna,

14,58, 75 ohm, Chan 60-68 . . $16.95

“- \%smu Yagi Antenna,
14568, 75 ohm, Chan 44-52 . . , $16.95
STVA-1 YagiAntenna, 11,568, 75 ohm, Chan 42-54 . . . $9.95
RG-58/U 75 ohm Low Loss Coax Cable. . .. ........... $ 12 p/h
F-59 Coaxial Connectors, ea. AT )
MT-1  Specisl UHF 75-300 ohm Maiching Transformer, 3, 145
ALY HYBRIDIC Wideband VHF-UHF-FM Antenoa Ample Kit . . . 26,95
ALY HYBRIDIC Wideband VHF-UHF-FM Ant Amp. Assembled . 395

Calif. Orders:
3871 S. Valley View, Suite 12
Las Vegas, Nevada 89103
Tel: (702) 322-5273

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

SIMPLE SIMON ELECTRONIG KITS, Inc.

All Other Orders:
11850 S. Hawthome, Bhivd.
Hawthorne, Calif. 90250
Tel: (213) 675-3347

Minimum Order: $16.95. Add 10% Shipping
and Handling on orders under $40.00. For
orders over $40.00, add 5%. Minimum Ship-
ping and Handling $2.00. Catalog $1.00.
— VISA and Mastercard Acceptable —

for the printhead; it is set at the factory
and will print up to the original and
three copies. Our experience showed a
somewhat irregular impression impact-
density where a substantial part of the
character was reproduced by a string
of dots, 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 nor mean
carbon. Using sheets of letter-size
paper, the original and two NCR (No
Carbon Required) copies just barely
slipped through. The original and three
NCR'’s required considerable care to
load. Unless 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 interspersed 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 convenient 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 backwards or forwards
whether the power is on or off. Typical
of matrix 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
% 9Y4 X 3-inches. (You must allow
some room at the rear for loading
paper.) The power switch is located at
the left rear outside the paper path.
The interface cable comes out the right
rear, also outside the paper path.
(Even some of the best of other printers
are known to get their cables 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 paper positioning.

While the Bytewriter-I has some
obvious limitations, such as variable
impact density and lack of direct line
feed, it does quite a creditable job for
its price. Certainly, 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 Bvtewriter-1,
write to Microtek Inc..9514 Chesapeake

r., San Diego, CA 92123. R-E
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The @HlTACHl Line

of High Quality Oscilloscopes

All Hitachi Instruments
Are Backed by
A Two-Year Warranty

AT LAST A 100MHz OSCILLOSCOPE
WORTH WAITING FOR
WITH NO WAITING

CALL FOR
INTRODUCTORY
OFFER

HITACHI

100MHz

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

OSCILLOSCOPES

A %\.;B

1. Square (IRT with mterﬁ
(|]lumm d scal
2. Hui;htacc:‘g?;’:cy vol ilsoand ggne axis
set at +3% (certified at 10° to
3. High:sensitl ik S
. Hig sensmcfaty 1mV/div
4. Low drift Q)
: —I?:;n:mlc range 8 div. xeo’el \ \e
; ync-separator ci
7. Built-in signal déié-y\lne (V-352)
8. X-Y operation
9. Sweep-time magnifier (10 times)
10. Trace rotation system
11. Fine-adjusting, click-positioning function

Ewc‘rqnomh%c=

THE TEST EQUIPMENT
SPECIALISTS

TOLL FREE HOT LINE

&2 500223-0474 [ =]

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

OSCILLOSCOPE
MODEL V-1050

® 20kV CRT supply

e Large, bright 8 x 10 cm screen

® Four-trace operation (Ch1, Ch2, A trigger, B trigger)
* High sensitivity 500 uV/div (5MHz)

® High accuracy +2% (+ 10°C to 35°C)

® Alternate time

* Full T\\j tqg&éns\e‘jj

En
SR FOR
IMMEDIATE DELIVERY

(&%)
$ type tube @ 20kV acceleration potential and
entital Channels) g
Bandwidt

DC to at leas IOOMH: and rise time 3.5ns or less. Dé to at least 5MHz and rise time

70ns or less at 10 X magnification. Lower -3db poin coupling 10Hz or less. 10x
probe: 1Hz or less. & [(-1?: g
‘_‘J

HORIZOI
\iﬁ_\éd“nce Uncalibrated continuous

2 callb\ated steps 1-2-5 sequence. 10x mag extends fastest

10N

P-Ln div. to 0.5s/div. in 23 caJJbrated steps
control between steps 1: < 2.5
Time Base B
20ns/div. to 50ms/div. A

eC

sSweep rate to

ﬁnﬁ% calrbrated control between 0.5 and 10x time base A setting.

V-550B 50MHz, DUAL TRACE DELAYED SWEEP
PORTABLE OSCILLOSCOPE

Delayed sweep
permits 1,000 X
Magnification

Variable Hold-off
Circuitry Facilitates
Pulse Measurement

* Large, Bright 8 x 10cm Screen

e High Sensitivity 1mv/div
(10MHz)

® 5 ns/div Sweep Rate

e 3rd Channel Display
(Trigger View)

¢ Variable Trigger
Hold-off

e Full TV Triggering

e Single Sweep

® Automatic Focus
Correction
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Power play.

Six ways to handle your power supply needs
.from B&K-PRECISION

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

For high TTL loads, choose the new 1654. With
an output that’s variable from 2-6 Vde, the 1654
packs 10 amps in reserve. Features include re-
mote sensing, to measure and regulate output
voltage directly at the load, and overvoliage pro-
tection. For CMOS and linear circuitry the 1652
dual-output supply provides two 0-25 Vdce out-
puts at 1.5 amps. With opto-isolator controlled
auto-tracking, it's even more versatile than
two separate supplies.

The B&K-PRECISION 1650 is one supply that
can replace three. It features a 5 Vde, 5 amp
output for digital needs and two auto-tracking

0-25 Vdc outputs. The outputs are fully isolated.

The popular 1601 is ideal for a wide range of
solid-state applications. It supplies 0-50 Vdc
with up to 2 amps. It’s high voltage counterpart
is the 1602. The 1602’s primary output is 0-400
Vde at 200 mA, complemented by a 0 to —100
Vde bias supply and 12.6/6.3Vac outputs.

an Sales, Atlas Electronics, Ontario
CIRCLE 26 ON FREE INFORMATION CARD

Rounding out the field is the compact 1640.
Designed specifically to power mobile equip-
ment, it delivers 11-15 Vdc at 0-3 amps.

All B&K-PRECISION power supplies feature
voltage and current metering, full overload
protection and floating outputs. They're all
designed for cool power, so you won't be
buying a bench warmer. The prices are
attractive too.

If you need a power supply fast, you can score
with immediate delivery at your local B&K-
PRECISION distributor. For details, call toll-free
1-800-641-4627 (in Illinois 312-889-8870).
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tellite  communications
ed far enough to allow the
e satellite as a relay point,
adcasting to TVRO (TV' Receive-
| Only) terminals across the U.S. Al-

| though TVRO 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. 1). A satellite-communications
link has three points: the signal source
on the ground, the satellite relay in
orbit, and any number of ground-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 country,
with many more due to be launched jin
the near future. Each satellite carries 12
or 24 (transponders (receiver/trans-
mitters)—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 F1 (located at 135°
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 F1 include: Home Box Office

BUIEDEREIS

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 satel-
lites to choose from.

(HBO) and Cinemax, a 24-hour news
channel. daily live coverage of the

We said earlier tha
munications link is
parts: the ground
the satellite, and the ground
station. They are shown in Fig. 3. Let’s
first study the ground sending-station,

or uplink transmitter.
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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
using 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-

chronous satellite matches the rotational speed
of Earth exactly, making it appear to be sta-
tionary in the sky.

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 frequencies allows
simultaneous reception and transmis-
sion. Both the uplink and the downlink
(satellite-to-earth signal) paths have a
500-MHz wide frequency-range (5.9-6.4
GHz and 3.74.2 GHz) which means
that there is room for 12 channels, each
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FIG. 2—U.S. AND CANADIAN communications satellites lie between 80° and 140° west longitude.

UPLINK
TRANSMITTER

TVROD
RECEIVER

FIG. 3—THE UPLINK TRANSMITTER sends a 6-GHz signal up to the satellite, which retransmits the
video and audio information back to Earth on a frequency in the 4-GHz band.

40 MHz wide.

That'’s fine for a 12-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 channel 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 TVRO ter-
minal is a large parabolic or spherical-
reflector antenna, typically 10 or 12 feet
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-



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 demodulate any of
them.

Another important 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 they 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.

1-.3- 5 7.8 11 1316 1719 21:23

000,

M T T snunnneaz u!
i

3700 MHz 20 .“;

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

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.

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 works.

A double-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, L11, and
coupled to the other side of the PC
board through capacitors C72 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
DI10-D13,

Similarly, the signal from the local
oscillator is split using another trans-
mission-line balun, [.10, and then fed to
the quad. The local-oscillator signal
switches the diode quad on and off,
thus producing the mixer products. (In
superhetrodyne receivers, mixing two

: . 'SECOND VIDEO
FipsT  FIRST geconp °%% - > VIDEQ OUT
MIXER —IF_ MixeR f_ DEMOD | PROCESSOR
4GHZINPUT __ | 1100 70 =
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FIG. 5—BLOCK DIAGRAM of R2B satellite-TV receiver. Function of each block is discussed in text.
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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 L10-L13, and C72 and C73.

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, L12 and L13,
act as chokes and couple the 1100-MHz
signal-bearing intermediate frequency
to the main receiver-board.

The tunable local oscillator, IC10, 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.

1100-MHz first IF

The first-1F stage, which follows the
first mixer, uses three stripline transis-
tors, Q1-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 trimmers. Carefully con-
trolled spacing of the resonator sections
makes possible a composite, double-
tuned filter assembly. The 1100 MHz
IF-stage is made up of two such as-
semblies; each one is isolated by a buf-
fer/gain stage.

Second oscillator and mixer

The next stage encountered is the
second mixer, which heterodynes the
1100-MHz signal with an [170-MHz
one, giving an output at 70 MHz. Since
the R2B receiver has an excellent AFC
range (greater than 20 MHz), a simple,
fundamental-frequency, single-transis-
tor (Q6) oscillator can be used to make
a base-tuned 1170-MHz oscillator. Its
output is buffered by Q5 before driving
the second mixer, IC1. 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 represented as L7 in the schematic)
is used for peaking.

Transistor Q35 provides a signal having
a level of about +7 dBm to mixer IC1's
local-oscillator port; that level insures
low conversion-loss as well as keeping
the generation of spurious signals to a
minimum. The mixer’s output is filtered
through a pi-network to provide a clean
70-MHz signal for processing by the
second-IF stage.

2861 AYW
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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, IC4-a divides the 70-MHz
second-IF frequency by two, generating a 35-MHz signal that they can handie.

Second-IF stage

The second-IF (or low IF) stage is re-
sponsible for most of the selectivity
and gain of the receiver. Prepackaged
gain-block modules, IC2 and IC3, pro-
vide about 60 dB of gain, and simplify
the design and construction of the wide-
band (25 MHz) IF amplifier. The
second-IF stage sets the noise band-
width of the receiver and is optimized
for low-threshold performance.

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-

stable and offer repeatable results.
Demodulator

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 14-watt, 5% unless otherwise
specified

R1, R8, R5—47,000 ohms

R2, R4, R6, R9, R12, R17, R20, R24, R27,
R28, R31, R39, R40, R46, R50—1000

~ohms

R7, R8, R10, R19, R29, R30, R33-R36,
R41-R43, R45—10,000 ohms

R11, R32—330 ohms

R13—1000 ohms, trimmer potentiometer,
PC-mount

R14-R16, R38, R44—470 ohms

R18—15,000 chms

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—18,000 ohms

Capacitors

C1—18 pF, ceramic dist

C2, C7, C12, C17, C20, C59, C60-C63,
C68—.001 uF, ceramic disc

C3, C6, C8, C11, C13-C15, C19, C21—5 pF,
ceramic disc -

C4, C5, C9, C10, C18—10 pF, piston-type
trimmer (Stettner 120-05—do not sub-
stitute!)

C16, C32-C37, C56-C58, C64—.01 uF,
ceramic disc

C22, C31—56 pF, ceramic dise

C23, C26, C27, C30—75 pF, ceramic disc

C24, C29, C67—30 pF, ceramie disc

C25, C28, C38—15 pF, ceramic disc

C39—4-40 pF, trimmer

C40—not used

C41—2200 uF, 25 volts, electrolytic

wideband. Since the PLL, ICS, 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
used as a divider, and the other half
(IC4-b) as a bias source. Pins 14 and 15
of the IC are complementary logic-level
outputs. Bias pot R13 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

PARTS LIST

C42-C44, C52, C53, C65, C66, C69-C71—
10 uF, 25 volts, electrolytic

C45, C54, C55—100 pF, ceramic disc

C46, C47—150 pF, ceramic disc

C48—470 pF, ceramic disc

C49—.1 uF, Mylar

C50—47 uF, 16 volts, electrolytic

C51—220 uF, 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—NES564 phase-locked loop

IC6—LM358 dual op-amp

|C8—LM334 constant-current source

1C9—not used

IC10—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

Q1-Q3, A5, Q6—02136 microwave transis-
tor (NEC—do not substitute!)

Q4, Q7-Q12—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 2N2222, modified (see text)

L1—.33 uH choke

L2-L6—2.5 uH 4%-turn variable slug-
tuned inductor with shield can (Coil-
craft 104-1 ¥2T-3sJ-POS3 or equivalent)

L7—see text

L8, L9—3.9 uH choke

L10—1-inch length Teflon coaxial cable
(see next part)

L11—1 inch length .141-inch diameter
Teflon coaxial hardline (see next
part)

L12, L13—single loop 28-gauge enameled
wire

F1—3g-amp slow-blow fuse

J1—RCA phono jack, panel-mount

J2-J4—RCA phono jack, PC-mount

J5—2-pin molex plug, PC-mount

J10—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 from .062-inch FR-4 material
with 2/2-ounce copper and tin-lead
plating not to exceed .0015-inches in
thickness. Dielectric constant must be
483 *.15.), IC sockets, TO-220 heat
sink, wire, 28-gauge sheet metal, enclo-
sures, knobs, line cord, fuseholder,
hardware, etc. ;

The following are available from Ramsey

Electronics, 2575 Baird Rd., Penfield, NY

14526: Complete Sat-tec R2B satellite-TV

receiver kit with pre-alighed 70-MHz IF

and 1170-MHz oscillator- sections,
$495.00; completely wired and tested Sat-
tec R2B satellite-TV receiver, $749.95;

RM3 RF modulator, $69.95; Watkins-

Johnson V815 oscillator IC (IC10),

$125.00; Avantek 120°K, 50-dB 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.
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FIG. B—POWER SUPPLY provides unregulated 18-voits DC, and regulated 5, 12, and 15-volts DC for
receiver. Transformer is physically isolated from receiver to avoid drift due to component heating.

frequency of 35 MHz (determined by
C38 and C39) is built around ICS5.

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.

contintied on page 104

Transistor Q4, an emitter-follower
stage, buffers the video and audio-sub-
carrier information from the PLL for
the next stages of the receiver.
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AUTOMATIC
Power Switcher

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

ANY ELECTRONIC OR ELECTRICAL SYS-
tem that uses a number of separately
switched components can be a nuisance
to power-up...all those switches to turn
on. and then. having to remember to
turn them all off! I had that problem
with my Radio Shack TRS-80 computer
system,

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. They
did the job, but lacked what I like to
call “‘elegance.”” for there is nothing
elegant about plugging in an extension
cord! The solution is a power switcher,
[t can be used with computers. on the
test bench. and even 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 1s sensed, that turns on all the
other equipment.

In my computer application, [ plug
the video monitor into the power
switcher. 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-
puter is to turn on the monitor and
everything springs to life! Not only is
the arrangement “‘elegant.”” but I no
longer forget to turn off the computer
after a late-night session. Other bonuses
include the fact that no warranty-
voiding modifications have to be made
to the computer or accessories. and
that the power switch on each acces-
sory still works. For example, the
printer isn’t used all the time. so it is
simply shut off until it’s needed. That's
great for saving wear and tear on ex-
pensive mechanical components.

GARY McCLELLAN
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FIG. 1—IF POWER SWITCHER doesn't work with the Radio Shack video monitor, reverse the con-

nections to SO1. See text for details.

The power switcher is inexpensive
and easy to build. I built my version
using junkbox parts, but [ was careful
to use readily available components.
And. even if you have to go out and
buy the parts. you should be able to
keep the cost between $10 and $20 with
reasonable effort and care in shopping.
The switcher contains only a few parts,
so construction should go quickly and
easily. Building it should be a one-after-
noon project.

How it works

Figure | shows a schematic of the
power switcher. Note that diodes D2
and D3 are in series with the line to the
monitor socket. That's because we

want the monitor to do the power
switching. When it is turned on. it
draws current, causing the diodes to
conduct. That applies a 0.7-volt P-P sig-
nal to the transistor, causing if to con-
duct, and close the relay. Don’t be con-
cerned about the 0.7-volt drop to the
monitor—that value is negligible when
compared to the full 117-volt line
voltage.

The rest of the circuit is used to
power the relay. and for glitch suppres-
sion. Diode D1 and resistor R1 make up
the relay power-supply. Capacitor C2
across the relay coil filters the voltage,
and prevents chatter. Capacitors Cl
and C3 are included to keep power-line
glitches from the transistor, and to pre-
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vent damage to the device. Finally,
fuse F1 was included as a protective de-
vice for the video monitor, even though
the monitor already 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 critical
and a wide range of substitutions are
possible. That can reduce your cost
dramatically if you have a well-stocked
junkbox. Of course, there are reason-
able limits as to how far you can go:
those are dictated mainly by safety and
reliability, 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
probably want to find a substitute for is
relay RY1, a 117-volt-AC relay with
contacts 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 available at
surplus-electronics stores or by mail
order. If you can’t find a relay with a
10,000-ohm coil, you may substitute
one with a 5000. or even 2500-ohm coil.
If you happen to have a 117-volt-DC re-
lay, and the coil resistance is 2000 ohms
or higher. it may also be used. In any
case, adjust the value of R1 so that the
relay closes any time a load is connected
to SO1. One thing you should make sure
of when you select a relay is that its
contacts 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 computer and its
accessories, the extra capacity insures

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

Another part that many people will
want to use a substitute for is transistor
Q1. The original part is an NPN, 250
mA, 350-volt-CE (Collector-to-Emitter)
breakdown-voltage devices. and is
sometimes found in the audio output-
stages of radios and TV’s. Thus. you
may be able to scrounge a usable
transistor from such sources. Generally.
the substitute transistor should have at
least a 200-volt CE breakdown-rating.
and be able to handle at least 100 mA of
current. The gain really isn't important.
since the device is used only as a
switch. In fact, it might be possible to
use an SCR. if you have one. in place of
the transistor. Just be sure to replace
C2 with a IN4004 diode to suppress
back-EMF. and make sure that the re-
lay is an AC type. (Otherwise, the SCR
will latch up when a load is applied to
SOI1, and you'll have to unplug the
switcher to turn off the computer!)
There are many substitutes for the
MJE-340. though. if you don't have
one.

There are other components for
which substitutes are available. The
diodes may be replaced by devices with
a higher current-capacity or PIV rating.
Diode DI should have at least a 200-
PIV rating though. The ratings of the
other two diodes, D2 and D3. aren’t as
important because neither diode will
see more than 0.7 volts.

Some substitutions are permissable
for the capacitors, although it is sug-
gested that Cl1 be a Mylar type: they
handle line-voltage glitches better than
ceramic discs. The other capacitors
aren’t critical.

If any of your equipment has three-
prong plugs. you will want to change
S02-SO5 to 3-pin receptacles as re-
quired. That way you can avoid the
headaches that adaptor plugs tend to
cause, and still have your equipment
grounded properly.

If you do make any substitutions.
make sure that all parts you use are in
good condition for maximum safety and
reliability. If there's any doubt. spend
the little extra cash necessary 10 get
parts that you know vou 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 start construction. The layout.
which is not critical, will depend to a
large extent on the components you are
using. The first step (after obtaining the
parts) is to lay them out in the box to
determine where they should be
mounted. In the prototype. the line
cord and sockets were mounted on one
end of a box that measured 415 x 4 x
2145-4 inches. The relay and fuse were
attached to the bottom 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 circuitry. Generally,
those components can be mounted on
the bottom 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 8-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.

the relay socket on an ‘L'’ bracket.
Locate the terminal strip near the relay.
The fuseholder should go near SOI, 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. 1). When the terminal strip

PARTS LIST

All resistors Y4-watt, 5% unless otherwise
specified

R1—2200 ohms, Vz-watt, 10%

R2—100 ohms

Capacitors

C1—0.1 pF, 600 volts, Mylar

C2—20 uF, 250 volts, electrolytic

C3—0.1 uF, 25 volts, ceramic disc

Semiconductors

Q1—MJE-340 or equivalent (see text)

D1-D3—1N4004 (1 amp, 400 PIV)

F1—1 amp fuse

SO1—polarized chassis-mount socket

S02-SO5—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, 8-lug termi-
nal strip, relay socket and bracket (if re-
guired), wire, solder, etc.

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 SO2-SO5 with a piece of
No. 18 solid wire (or tinned No. 18

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 hurry 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.

Operation

Assuming that you're using the
power switcher with a computer, plug it
and its accessories into SO2-SO35. 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 SO1.
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 SO1, 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



GIRCGUINES

HOW TO DESIGN

ANALOG CIRCUITS

in this new series.
MANNIE HOROWITZ

AT ONE TIME OR ANOTHER. ANYONE
interested in electronics (either as a
hobby or on a professional basis) has
needed a circuit to perform some spe-
cial function. Most of us have found.
however, that it is almost impossible to
design a circuit properly using hap-
hazard techniques. That is especially
true of circuits that use semiconductors.
If proper techniques and procedures
are not followed, the end result is likely
to be either nothing or a bunch of
charred components.

In this series of articles our goal will
be to teach you how to design analog
circuits that use semiconductors. Each
article will cover one or more specific
semiconductors. As we will be starting
from scratch. some of the things we’ll
be talking about may seem ridiculously
simple to some of you. That material
will be presented for the sake of the
novice. as well as for continuity. The

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 right way to design analog cir-
cuits that use semiconductor components

only things we will assume is that you
have a basic knowledge of such things
as current and voltage. as well as some
familiarity with components such as re-
sistors, capacitors. and inductors. (If
you do not have a background in those
subjects. we suggest that you read a
book on basic electronics first. Your
local library is an excellent place to
look for one.)

Only what you need to know to do
actual designs will be covered here.
Derivations of formulas will be avoided
except where they help make the design
procedure clear. When a formula is
presented, an example showing you
how to apply the formula will also be
provided. Do not try to memorize any
of the formulas or derivations: simply
make a note of where they are so that
you can refer to them when you need
them.

Before we get much farther, let’s

speak briefly about some of the num-
bers we will be using. Many of the num-
bers used in electronics are either very
large or very small. Writing numbers
such as 100,000 or 0.000001 con-
tinuously can get tedious. It is a lot
easier to write those numbers using
scientific notation or exponents. In
scientific notation, 1000 becomes 103
and 0.001 becomes 10-3.

Special prefixes are also used to de-
note powers of 10. Some of the most
common are kilo (103), mega (106), giga
(10%. milli (10-3). micro (10-%). nano
(10-9), and pico (10-12). As an example,
0.001 volts would be written as 1 milli-
volt.

Conductors, insulators, and
semiconductors

When the electrical characteristics of
different materials are considered. they
can be divided into three not-so-exacting
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groups. Those are conductors. semi-
conductors, and insulators. Most of us
are familiar with conductors and insula-
tors—but what about semiconductors?
A semiconductor is defined as a ma-
terial whose conductivity falls some-
where between that of an insulator and
a conductor.

Most semiconductors use either
germanium or silicon as the base ele-
ment. Because those elements are good
insulators in their pure form, they are
mixed with another material to form the
useful semiconductor: that mixing is
called doping. Doping the base material
has two consequences: The conductivity
of the base material is increased and,
depending on what is used for the
doping. the base material picks up
either an excess or shortage of negative
charge. A semiconductor with an
excess of negative charge is called
n-type; a semiconductor with a short-
age of negative charge is called p-type.

Semiconductor materials have a wide
variety of properties. Their resistance
varies with the voltage across them,
with changes of temperature, and with
the amount of light that strikes them. In
addition, any device made up of a semi-
conductor material is to some extent
sensitive to magnetic fields and can be
considered to be a Hall-effect device.
(We'll talk more about Hall-effect de-
vices later.)

Varistors

A semiconductor device whose re-
sistance varies with the voltage across
it is called a varistor or voltage-de-
pendent resistor. Because of their
structure. those devices are often called
varistor diodes or current-limiting
diodes.

The difference between an ordinary
resistor and a varistor is that while the
resistance of an ordinary resistor is
constant. the resistance of a varistor
changes with voltage. In that device.
the resistance is very low at high volt-
ages. As the voltage decreases. the re-
sistance increases. Ohm’s law. of
course, applies here—just the resistance
of the device changes. In most varistors,
the polarity of the signal is unimportant.
although there are some devices where
it is. Just like a resistor. a varistor dis-
sipates power and. as with any other
device. the maximum ratings of a varis-
tor should not be exceeded.

Let's see how we can make use of
the characteristics of a varistor. The
circuit shown in Fig. l-a consists of a
power source. switch, resistor. and in-
ductor. When the switch is closed. cur-
rent flows through the resistor and in-
ductor. Steady-state current is limited
to safe levels because of the presence
of the resistor. When the circuit is
broken by opening the switch. a high
voltage is developed across the induc-
tor because of the rapid change in cur-

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.

rent through that inductor. Since that
high voltage is also across the switch,
the switch contacts could be damaged
if they are not protected. One way to
protect the contacts would be to wire a
varistor across the switch as shown in
Fig. 1-b. In that circuit, the resistance
of the varistor is very small when the
switch is first opened, because the high-
voltage developed by the inductor is
applied across the device. That low re-
sistance keeps the instantaneous volt-
age across the switch low, protecting
the switch contacts. The varistor has
no effect on the circuit with the switch
closed. because the switch shorts out
that device.

If you wish. the varistor could have
been wired across the inductor instead.
Despite the fact that it would be in the
circuit even while the switch is closed,
it would not affect the circuit’s opera-
tion because the steady-state DC volt-
age across the inductor is low. As that
low voltage would also be across the
varistor. its resistance would be ex-
tremely high and thus negligible when
compared to the resistance of the
inductor.

Thermistors

A thermistor is a semiconductor de-
vice whose resistance changes with
changes in temperature. A thermistor
whose resistance increases with increas-
ing temperature is called a positive-
coefficient device; one whose resistance
decreases with increasing temperature
is called a negative-coefficient device.
For the sake of simplicity. we will deal
exclusively with negative-coefficient
thermistors in this discussion. although
most of what we will say can also be
applied to positive coefficient devices.

How much the resistance decreases
with temperature is a function of the
particular device used. As a general
rule. however. the resistance decreases
by about 4% for each degree Celsius
that the temperature rises (above 25°C).
Once you know the resistance of 25°C.
it is a fairly simple matter to calculate
the resistance at any higher tempera-
ture—simply multiply the resistance by
96% for each degree over that tempera-
ture. For example. if the resistance is

250 ohms at 25°C, it is 250 x 0.96 = 240
ohms at 26°C, 240 < 0.96 = 230.4 ohms
at 27°C. 230.4 x 0.96 = 221.2 ohms at
28°C, 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. again assuming that all of the
heat is supplied by an external source.
That ““thermal time constant™ rating
indicates the amount of time it takes for
the temperature of the thermistor to
rise to about 3 of its final value.

So far, we've assumed that all the
heat is supplied by an outside source
and none is developed by the thermis-
tor itself. Of course. if you apply
enough voltage to a thermistor. some
heat will be generated. Assuming this
time that there is no external source of
heat. the resistance of a thermistor will
remain constant up until the applied
voltage exceeds a certain critical point.
With no change in resistance. the cur-
rent through the device increases
linearly with increasing voltage. Once
the critical 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 called the self-heating voltage.

The last characteristic that we'll look
at is the thermistor’s dissipation constant,
That constant indicates how much
power must be dissipated by the device
to increase its temperature by 1°C. If.
for example. the constant is 0.6 mW-
per-°C. the thermistor must dissipate
0.6 % 20 = 12 mW if its body temperature
ture is to rise by 20°C.

Sometimes you may find that you
need to alter the thermal characteristics
of a thermistor you have on hand to
make it useful for some particular ap-
plication. That would not be necessary
if an infinite number of different types of
thermistors were available. but that is
rarely the case. The circuit in Fig. 2 is
used for that. Just 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
you require and the hot resistance is
lower than the minimum resistance you



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

need. Letting Ry be the hot resistance
of the thermistor and Ry be its cold re-
sistance. Rl and R2 in Fig. 2 can be
determined from the following relation-
ship:

Ry = (Rty + R2) R1
Ry + R2 + R1

HC o {RTH + R2) R1
HTC + R2 + R1

Where Ry is the hot resistance re-
quired by the circuit and Rg is the
cold resistance required.

As an example, let's assume that fora
particular application you need a therm-
istor with a resistance that is 440 ohms
at 25°C and 240 ohms at 50°C. You have
a thermistor on hand with a resistance
specified as 600 ohms at 25°C and 210
ohms at 50°C. Substituting into equa-
tions 1 and 2. you end up with:

_ (210 + R2) R1
240 = 390 + R2 + R

_ (600 + R2) R1
440 = 660 + R2 + A1

Solving for R1 and R2 we get:

R1 = 1218 ohms
R2 = 89 ohms.

Because those values are not stan-
dard. they will be expensive to buy. if
you can find them at all. But using
standard. readily available values such
as 1200 ohms for R1 and 91 ohms for R2
will be acceptable for most applications.

There are quite a number of practical
applications for the thermistor. Among
the more common is in a temperature-
measuring circuit. as shown in Fig. 3.
Here. the device is connected in series
with a milliammeter and a voltage
source. The current flowing through
the meter is, by Ohm’s law. equal to the
voltage divided by the resistance of the
thermistor. As heat is applied. how-
ever. the resistance of the thermistor

FIG. 3—A THERMISTOR can be used to measure
temperatures. This simple circuit shows one
way to do that.

FIG. 4—A SIMPLE LIGHTMETER can be made
using a photoresistor. For such an application,
the photoresistor should be equally sensitive to
all visible wavelengths of light.

changes. Thus the current flowing
through the circuit and the meter
changes with temperature. It is a simple
matter to calibrate the meter’s scale in
order to indicate the temperature at the
thermistor.

Another important application of the
thermistor is in limiting current surges.
The life of light bulbs, rectifiers. etc.
would be shortened if a large carrent
flowed through any of those devices at
the instant power was applied. If a
thermistor were placed in series with
any device. its high cold resistance
would limit that surge current. If the
thermistor is properly chosen, its re-
sistance will be large enough to limit the
surge to reasonable and safe currents
when it is cold, and be low enough not
to affect the circuit when_ it is hot.

Photoresistors

As we noted earlier. not only is the
resistance of semiconductor material
dependent wupon temperature and
applied voltage. but it also varies with
the amount of light that hits it. The
photoresistor takes advantage of the
fact that semiconductor materials are
sensitive to light. The resistance of the
device varies imerselv with the inten-
sity of the light striking it. (The more
intense the light. the less resistance.)

The wavelengths of visible light vary
from about 330 to 800 nanometers (3300
to 8000 angstroms). Different photore-
sistors respond to different wave-
lengths—the wavelength to which a
particular device is most sensitive, de-
pends upon the basic material used for
the semiconductor. and upon the per-
centage of impurities added to the basic
material. Because the device is made
from semiconductor particles. the
wavelength sensitivity also depends
upon the size of those particles. In-

cidently. most photoresistors will re-
spond to a wide variety of wavelengths.
including wavelengths in the infrared
and ultraviolet regions: those wave-
lengths are beyond the range of the
human eye and are thus invisible.
Without getting into the physics in-
volved. there are two units commonly
used for light intensity: those are foot-
candles and lux. The greater the num-
ber of foot-candles or lux hitting the
photoresistor, the greater the intensity
of the light source. and the lower the re-
sistance of the photoresistor. You
should also note that the intensity
varies with the inverse square of the
distance from the light source. For a
fixed light source at 5 feet from a sur-
face. let us assume that the intensity of
light at the surface is I. Now increase
that distance to 10 feet. Because the
distance from the source has doubled.
the intensity is now [/22 = [/4. If the
distance were tripled to 15 feet. the rel-
ative intensity is I1/32 = 1/9. and so on.
Photoresistors are used in many dif-
ferent types of devices. The obvious
one is its application in measuring light
intensity when taking photographs. Be-
cause color is an important factor in
that application. semiconductor de-
vices that respond to the entire visible
spectrum should be used. A circuit for
that application is shown in Fig. 4. In
the absence of light, the resistance of
the photoresistor is high: thus very little
current from the battery will reach the
meter. If the sensitivity of the meter is
low. the pointer will not be noticeably
deflected. With increasing light in-
tensity. the resistance of the photore-
sistor drops. Now more current can
flow in the circuit; that will be indicated
by the meter. The higher the intensity.
the greater the deflection of the pointer.
Calibrating the meter is simple.
Another. more common use for the
photoresistor is to control a relay. that
in turn is used to control some device
or appliance. A circuit that can be used
to turn a lamp on at night is shown in
Fig. 5. Here the photoresistor is across
the relay. The photoresistor and Rl
form a voltage divider. During daylight
hours. the resistance of the photoresis-
tor is low. and therefore most of volt-
age is across R1. The voltage across the
relay coil is too low to establish the
magnetic field necessary for the con-
tacts to close. As night falls, the re-

FIG. 5—A PHOTORESISTOR and a relay can be used to turn a lamp on at nightfall. The circuit will turn

the lamp off at dawn.
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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.

FIG. 6—THE HALL EFFECT is shown here. With
a magnetic field B, and a current | as shown, a
voltage V will be generated that is perpendicular
to both B and I.

sistance of the photoresistor increases.
as does the voltage across the relay’s
coil. Once the voltage across the coil is
high enough. the contacts close, turning
on the lamp. The procedure is reversed
at dawn. turning the lamp off again. Of
course, safety should be a prime con-
cern when building that. or any other.
circuit, Wires should be rated high
enough to handle the currents that they
will be carrying. The relay’s contacts
should be capable of handling the
switching that will be required without
pitting, and be rated high enough so
that there will be no breakdown or
arcing.

Just as with any other device., a
photoresistor has certain ratings that
should not be exceeded. Never exceed
the specified limits of voltage. cur-
rent. or power: doing so will destroy
the device. at the very least.

The Hall effect

Perhaps the easiest way to describe
the Hall effect is with an illustration.
such as the one in Fig. 6. In that figure.
the cube is a piece of semiconductor
material. If the cube were placed in a
magnetic field B. and a current | flowed
through it. then a voltage V. perpendi-
cular to [ and B would be generated.
The voltage that is generated is propor-
tional to the product of I and the magni-
tude of B. If either the current or the
magnetic field are missing. no voltage
will be generated.

One of the most important applica-

in the real war!™”

tions of the Hall effect is to measure the
field strength of a magnet. In that appli-
cation, a voltmeter is connected so it
can measure the voltage generated. If
the current is held constant, the voltage
will be directly proportional to the mag-
nitude of the magnetic field. (The higher
the voltage. the greater magnitude.)
Again, it is relatively easy to calibrate
the meter to give a direct readout of the
magnitude of the magnetic field. That
application may seem unimportant. but
its principles can be extended to give
you a way to measure a DC current
flowing in a conductor. As the magni-
tude of a magnetic field is related to the
DC current in the conductor, if the volt-
age across the conductor is known
(measured from end to end). the Hall
effect lets you determine the current
through it—without breaking the wire—
simply by measuring the magnetic field.

Note that the output voltage due to
the Hall effect has a specific polarity.
That polarity depends upon the direc-
tions of the magnetic field and the cur-
rent. The poldrity is also a function of
the type of semiconductor material
used. If it is n-type. the polarity will be
opposite from the polarity when p-type
material is used. Thus the Hall effect
can be used to determine the type of
semiconductor material. The easiest
way to apply that is to note first the
polarity of the voltage when a known
type of material is used. Next substitute
any unknown semiconductors. Com-
pare the polarity of the voltage. If it is
the same, the semiconductors are the
same type: if it is different, the semi-
conductor is of the opposite type.

The devices we've looked at this
month have been relatively simple, yet
they are quite useful in analog circuits.
Be sure to include those devices in your
arsenal. When we continue this series.
we’ll look at a device that is used in a
wide variety of applications—the di-
ode. R-E
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IMPROVE

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

HOME VIDEOCASSETTE RECORDERS. LIKE
TV receivers, 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

LEN FELDMAN
CONTRIBUTING HI-FI/VIDEO EDITOR

or portable VCR directly to your com-
ponent stereo-system. you know that
the frequency response of the sound-
track on a videotape is not all that bad.
When VCR's are operated at their
fastest speeds (0.79 ips for Beta-format
machines or 1.31 ips for VHS machines)
the audio response often extends to
beyond 10 kHz, while the signal-to-
noise ratio may be as high as 45 dB or
more if high-grade tape is used. While
those specifications are not outstanding
in high-fidelity terms. they would be
more than adequate for general use
were it not for some steps that makers

of VCR's take to “'simplify™" the audio
sections of their products.

Live-taping situations

Most VCR's are equipped with a
single microphone-input and, in some
cases, another high-level input. Home-
video cameras usually have built-in
omnidirectional microphones that are
connected to a VCR by the multi-pin
camera cable that has become fairly
standard 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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VCR. The VCR is equipped with an
ALC (Automatic Level Control) circuit
that restricts the dynamic range of the
audio severely.

The ALC can cause problems when
the built-in camera microphone is used
as the sole sound-pickup device in a
home-videotaping setup. The reason is
that, more often than not, the camera
and microphone are several feet away
from the subject being taped, and the
resulting soundtrack has an echo-laden,
reverberant quality that is incongruous
when heard together with close-up
views of the subject (taken with the aid
of a zoom lens).

Background noise also increases, be-
cause the ALC circuit is doing what it
was intended to do (maintaining a con-
stant audio level—even if the only
audio is irrelevant background-noise),
and the effect is anything but natural-
sounding. In addition, if the camera is
hand-held or shoulder-supported (rather
than being mounted on a tripod), one
can often hear the sound of ‘‘heavy
breathing™ from the camera operator
because of his proximity to the camera-
mounted microphone and the *‘wide
open’’ gain that is provided by the ALC
circuitry.

The solution to the problem, ob-
viously, is to use an off-the-camera
microphone (or microphones), pref-
erably of the directional or cardioid
type, It can be kept just 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
plugs 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-
parts stores.

Audio mixing

It’s just one step from using a single
external microphone to using several
microphones 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 preferable when
dubbing a new audio-track onto your
existing videotapes.

Shure Bros. (222 Hartrey Ave.,
Evanston. IL 60204). a well known
manufacturer of phono pickups. micro-
phones, and professional audio equip-
ment and accessories, has introduced
recently a small, 4-input audio mixer,
the model M267. While it is intended
for use primarily in audio-recording ap-
plications, the versatile, relatively inex-
pensive ($395.00) mixer can also solve a
lot of problems for serious videophiles
who want better-quality soundtracks

FIG. 1—A MIXER, such as the Shure M267, allows you to use several microphones or other audio

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

on their tapes. (Shure also manufactures
a model M268 mixer that includes many
of the features of the model M267, but
sells for $250.00.)

The model M267, shown in Fig. 1.
has wide frequency-response (30 Hz to
20 kHz, £2 db) and low distortion up to
+18-dBm output (less than 0.35% at
+15 dBm at any frequency within its
passband), extremely low noise. and
very low susceptibility to RF inter-
ference—a problem that can often crop
up in an untested ‘‘field’” environment.

Four switchable microphone or line-
level balanced inputs with individual
gain controls and low-frequency rolloff
switches are provided. and the output
is switchable for either line or micro-
phone levels. Thus. 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 ratios.

There's a built-in peak limiter—to-
gether with an LED peak-indicator—
that can cut distortion due to overload:
it can be switched in or out. The sen-
sitivity 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 dBm: the +8-dBm setting
is used to reduce sensitivity). The

meter is illuminated for easy reading
when 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 interruption, noiseless auto-
matic switchover to the batteries takes
place. Battery-charge condition can be
checked at any time. A front-panel
monitoring-jack will drive just about
any mono or stereo headphones, and a
separate level control is provided for
the phones. Finally. a built-in 1000-Hz
tone oscillator is incorporated for line
tests and level checks.

The low-cut filters associated with
each of the four LINE/MIC inputs pro-
vide a low frequency roll-off that fol-
lows the response curve shown in Fig.
2. The filters can be used individually
with each input control to reduce wind
noise or undesirable low-frequency
signals. such as turntable rumble, or
overly bassy voices caused by speakers
or singers holding microphones too
close to their mouths.

Better audio dubbing

Most of the owner’s manuals supplied
with VCR's suggest that the proper
way to do audio dubbing (the process
whereby a new soundtrack is substituted
for the original one) on a videotape is
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FIG. 4—THE ORIGINAL SOUNDTRACK is replaced by the new one by transcribing the master audio

tape to videotape using the VCR's “dub” function.

simply to plug a microphone (or a mixer
such as the one we have been describ-
ing) into the external-microphone jack
of the VCR, hit the Aupio puB button,
and substitute new audio for the old.

There are several disadvantages to
that procedure. For one thing, it erases
the original soundtrack, which you may
want to include in the new sound mix.
Secondly, working in *‘real time™" and
getting 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 extremely frustrating.

A much better technique involves
transcribing the existing audio sound-
track from the videotape onto audio
tape and. with the aid of a mixer, adding
the additional 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 videotape soundtrack 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-
chronize the newly mixed audio mas-
ter-tape with the VCR program using
the audio-dubbing feature on your

VCR. The synchronization process is
not as difficult as you may think, at least
for scenes 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
back the final mix, tape speed—even if
not perfectly accurate—will be consis-
tent for the brief periods needed to
transcribe 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-

FROM LINE OUT

TAPE DECK

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-transport sys-
tem is synchronized to the standard
NTSC 30-frames-per-second picture
rate.)

Imaginative use of a microphone/line
mixer, together with playback through
your sound system rather than through
vour TV set, can give your home-video
productions near-professional audio
quality. R-E

“My Mom says it's a radio. ... Boy, it must take a lot of bat-

reries to run one that size!”
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AEITHES  TARER

BUIBDENELS
UHE-TV
PREAMPLIFIER

TV-Matching
Transformer

TA:WAN

RAY PICHULO

P 2 LAST MONTH, WE
art looked at the pre-
amplifier that could improve your UHF
reception. 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 reasons 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
simple loop antenna attached to their
TV sets’ antenna terminals for UHF
and don’t care whether or not they get
more than one or two channels—or
even if they get anything at all.

As you travel out through the suburbs
and into the near-fringe areas where an
external antenna is still a necessity,
you will probably notice that most of

the installations use a single *‘combina-

tion’”” VHF/UHF antenna. While that
may seem at first to be a good solution,
the results 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 UHEF 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
system-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

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

transmission. Smaller antenna size,
and therefore a smaller signal capture-
area, is another factor contributing 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 article 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 corner re-
flectors. Most of them will give at least
7 dB of gain. If more gain is required,
either a combination corner reflector/
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FIG. 12—LOSSES IN VARIOUS TYPES OF CABLE measured in dB/100 feet. Ordinary twinlead would
seem to be best, but has serious shortcomings (see text).

yagi or a stacked 4-bay antenna can be
used. Either can provide gains ranging
from 8 to 15 dB, depending on their size
and number of elements. Examples of
corner reflector/yagi antennas are the
Radio Shack- U-100 or the Winegard
CH-9085. A good stacked 4-bay anten-
na that was recommended in the article
is the Winegard KU-</20. Antennas
having even 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 example, 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 dropoff above and below them.
The reason is that channels 70 through
83 are allocated as translator-band
channels, and channels 60 through 69
were originally reserved for subscrip-
tion-TV use. At the low end of the
band. channels 14 through 20, in many
areas. are shared with the land mobile
radio service. So, the design of most

antennas was optimized for the best
gain on the middle channels.

In many cases, that won't be a major
problem, but if you’'re interested in re-
ceiving 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 **T-band™
or ‘‘translator band'’' antennas, and
should be suitable for high-end channels.

Installation

After you've chosen an antenna, 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 anten-
na has a clear shot at the horizon.
Ideally, the elevation angle to the hori-
zon should be 0 degrees; however,
satisfactory performance can still be
obtained 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
obstructions. While the effects of steel-
frame structures and hills is pretty

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
transmitting antenna. Reception may
still 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
arriving 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 quality.

Feedlines

The next item to consider is the feed-
line. Several types of feedline are avail-
able and most installers know that good
quality, low-loss, feedline is important
for UHF. Many, though, do not know
what makes a feedline low-loss.

For example, many installers insist
that you should never use coaxial cable
at UHF frequencies 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-
ficiently in a straight line, something
they can't do in a woven-braid conduc-
tor. However, low-loss coaxial ‘cable
using an aluminum foil or aluminized
Mylar as a shield does permit the signal
to travel in a straight line and has a
significantly lower loss than the equiva-
lent conventional coaxial cable (RG-
59/U or RG-6/U).

The other major factor contributing
to coaxial cable’s loss figure is dielectric
loss. That can be reduced by using

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:

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

Micromart

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

Quest Electronics

P.0O. Box 4430

Santa Clara, CA 95054
(800) 538-8196 (except CA)
(408) 988-1640

All suppliers accept MC and VISA. Please
add sales tax where applicable.
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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
8211 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-11 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
progressively less foam around the con-
ductors, until you get to type 9561,
which is more or less conventional
twinlead with just a solid polyethylene
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 new 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
protected 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
twinlead would seem to favor it use
over coaxial cable. when you consider
the life of an installation. coaxial cable
gives better results.

Installing feedline

Many an otherwise good installation
is ruined by poor feedline-installation.
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, downspouts, 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.

Excess cable-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.)

O0O0PS!

The parts placement diagram (Fig. 8)
that appeared in Part | of this article
(March 1982) was inadvertently 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.

FIG. 13—BOARD FOUND INSIDE balun, showing addition of 10 uH choke and power leads.

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-/,
the RMS Electronics MA 1000UV, 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
“F" 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

with the pliers. That will prevent any
possible damage to the threads of the
female ““F° 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, L1 in Fig. 11 (see last
month’s issue). is the same as choke L4
used in the preamp—3%2 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
improve the quality of your UHF-TV
reception. R-E
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Filtering an analog signal using digital techniques is becoming more and more
commonplace. Here is a look at digital filters and how they work.

TRADITIONALLY. ACTIVE AUDIO-FILTER
designs 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 frequencies. they become complex
and expensive if required in large num-
bers, as, for instance. in a 4 octave
audio-spectrum analyzer. A device
with a 20-Hz to 20-kHz range would re-
quire over 30 separate bandpass filters,
or 360 precision capacitors and resis-
tors for filter-tuning alone. That is in
addition to the problems of achieving
adequate temperature and amplitude
stability. as well as maintaining accept-
able reliability.

With the development of digital IC’s
in the late 60°s, designing digitally con-
trolled audio filters became possible.
One of the first designs considered. was
the digitization of the old mechanical
commutating-filter; that filter is shown
in Fig. 1.

Commutating filter

How the commutating filter works
can best be understood by considering
the simple low-pass section of Fig. 2 as
an integrator with a time constant 7=
RC. If n such sections are cascaded and
sequentially switched at a rate of f times
per second, the net time-constant in-
creases by s, so that the new time-con-
stant 7= nRC. That will vield a 3 dB
low-pass response at fiow
=1/(2nRC).

PASS

ARTHUR MAKOSINSKI

If a signal at the commutating fre-
quency, f¢, is now applied to the filter,
each 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
switched into the circuit. Each capaci-

FIG. 1—A MECHANICAL commutating filter. 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.

-3d8 |

RELATIVE
AMPLITUDE-dB

fLowpass = 1

FREQUENCY— Hz 2mRC
FIG. 2—THE RESPONSE of a simple low-pass
filter is shown here. The time constant of the
curve is determined by the values of R and C.

tor 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
discrete values or steps.

The commutating filter is often called
a comb filter because it will only pass
signals with a frequency of f—the
resonant frequency of the filter—and
its harmonics. That response is shown
in the graph of Fig. 3. If, however, only
the resonant frequency is desired. low-
pass filters 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
capacitors. Figure 4 shows an eight-
section commutating filter in which the
necessary sequential switching is done
by a combination of a CD4040 BCD
ripple counter and a CD4051 BCD-to-
decimal decoder. The CD4040 counter
is triggered by a squarewave clock sig-
nal. As the counter advances. on the
negative-going clock transitions, the
first 3 bits of its 12-bit BCD output are
connected to the BCD input-lines of the
CD4051 decoder. That IC translates the
BCD code into sequential decimal steps
that switch the internal CMOS transis-
tors on and off: those transistors, in
turn. switch the connected capacitors.
In that circuit, the filter's frequency is a
function of the clock rate. and the num-
ber of poles. or sections, in the filter. In
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RELATIVE AMPLITUDE-dB

0 fc 21:
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 commutating filter.
The filter is tuned by changing the clocking fre-
quency.

Fig. 4. since there are 8 poles. the filter's
primary response frequency. in Hz, will
be:

fc = clock frequency + number of poles

The filter will also pass the harmonics
of fc. and its bandwidth will be 2 divided
by the number of poles. times the band-
width of the single, original low-pass
section. If the resistor’s value is 10.000
ohms. and the capacitors are .01 «F
each. the filter in Fig. 4 will have a
practical. continuous turning range of
from 10 kHz to over | MHz. and a Q of
80,

One problem is that the CD4051 is
not exactly an ideal switch. Its typical
“‘on’’ resistance, with a supply voltage
of 10 volts, is 180 ohms. and it increases
as the supply voltage is lowéred. While
that will rarely affect performance.
since the other resistances in the filter
are generally much greater (consider
the 10.000-ohm resistor we just men-
tioned). in some cases individual
transistors would be better,

If you wish, additional decoders
can be added to the other BCD out-
puts of the CD4040 ripple counter—al-
together the CD4040 can drive five de-
coders. As more decoders are added,
the filter’'s output becomes smoother

and its bandwidth becomes sharper. To
minimize the filter’s step non-linearity.
the capacitors that are used should
have a tolerance of less than 109%. An
R-C low-pass filter at the output of the
commutating filter can attenuate sub-
stantially any of the clock signal at the
output and improve linearity. Precau-
tions should also be taken so not to
overload the input of the filter: that
happens if the peak-to-peak input volt-
age exceeds the positive supply voltage
to the decoder.

Switched-capacitor filters

Although this sounds suspiciously
like the commutating filter, the switched-
capacitor filter works in quite a dif-
ferent way.

In its simplest form, it is an R-C low-
pass filter where the capacitve elements
are fixed. and the resistive elements are
substituted by ‘‘switched-capacitor™
resistors. Later on. we will see how the
switched-capacitor circuit can even
simulate an L-C filter. but first. to un-
derstand this odd resistor substitution,
let’s take a look at Fig. 5. In Fig. 5-a.
when the switch is in position A, the
capacitor charges up to voltage V,.
When the switch is flipped to position
B. the capacitor will discharge to volt-
age V,. The amount of charge flowing
into (or from) V, therefore equals
C(V, =V)

Now,. let’s replace the analog switch
with a pair of FETs. and drive the cir-
cuit with a clock pulse. as shown in Fig.
5-b. If the capacitors are switched at a
clock rate. f¢. then the average current
flow I from V, to V, will be I = C(V, -
V,)fe. Since R = V/I. a resistor that
woud give the same average current [
as a switched capacitor could be cal-
culated from R = 1/Cf.

Therefore. it would seem that any re-
sistor in an R-C filter could be replaced
by a switched-capacitor. That, how-
ever. turn out not to be a practical ap-
proach when working with IC’s because
of the internal cross-coupling that is
caused by self- and parasitic-capaci-
tances.

The most widely used type of IC low-
pass filter is an op-amp integrator. If the
switched-capacitor filter shown in Fig.
6 seems to resemble an integrator, there
is a good reason: It is—but in that cir-
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cuit the input resistor has been replaced
by a switched capacitor. For those of
you that are unfamiliar with integrators.
and as a review for the others, let's take
a brief look at how that circuit is used
as a low-pass filter.

Due to the action of the capacitor in
the feedback loop. if the input signal to
the circuit has a relatively low fre-
quency, the output will be the integral
of the input—hence the name integrator,
But if the input frequency is high
enough, the feedback capacitor does
not have time to charge. and the op-
amp’s output remains constant (i.e.
DC). The filter’s cut-off frequency is
determined by the values of the resistor
and capacitor.

Since the resistor in Fig. 6 has been
replaced by switched capacitors, that
filter can be tuned by simply altering
the frequency at which the capacitors
are switched (clocked). As an additional
precaution against internal parasitic
capacitances. the configuration shown
in Fig. 7 is used. If that circuit is
clocked properly, it can also be used to
simulate the inductor currents and
capacitor voltages of a passive L-C cir-
cuit., Here is what happens:

The ¢ clock signal is '80° out of
phase with respect to the ¢ clock sig-
nal. Let’s feed the ¢ clock signal to Q1
and Q3. and the ¢ signal to Q2 and Q4.
During the first half cycle of the clock
pulse. only Q1 and Q3 will be **on"" and
capacitor C1 will charge up to the value
of Vin. Assuming V y to be positive. C|
will charge up so that point b will be
positive with respect to point . During
the second half cycle. only Q2 and Q4
will be “on’" and the voltage across
capacitor CI is applied to the inverting
input of the integrater. However, since
point a is negative with respect to point
b, the overall affect is that of a non-in-
verting integrator. The output will have
some phase lag. in addition to the 90°
phase lag of an ideal integrator. caused
by internal delays.

Now. let’s change the clock inputs to
the filter. The ¢ clock signal is now fed
to Q2 and Q3 und ¢ is fed to QI and
Q4. During one half of the clock cycle.
only Q1 and Q4 will be “on” and
capacitor C1 is shorted through ground
and discharges to zero. During the
other half of the clock cycle, Q2 and Q3
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FIG. 5—THE SWITCHED-CAPACITOR technique shown in a is realized in an IC by using the circuit
shown in b. In b, the two FET's replace the mechanical switch.



FIG. 6—AN INTEGRATOR is often used as a
low-pass filter in IC’s. In the circuit shown here,
the input resistor has been replacéd by a
switched capacitor.

are “‘on’” and since the capacitor is dis-
charged. it appears as a short and V y is
applied directly to the inverting input of
the integrator. The circuit shown in
Fig. 7 now behaves just like an inverting
integrator whose output has slightly
less lag than 90°.

It is a simple matter to connect the
integrators in series and clock them so
that every other integrator is of the
same type. If that is done. the slight
variations in phase angle will be can-
celled. The resulting circuit will behave
just like a low selectivity L-C network.
As the differences in phase will be can-
celled regardless of the clocking fre-
quency. that switched-capacitor filter
can be tuned by simply changing the
clocking frequency.

By using the techniques we've dis-
cussed. it is possible to simulate com-
plete networks of various types of
single- and multi-pole filters. What's
important from a manufacturing view-
point is that switched-capacitor resis-
tors require very little silicon area—in
fact the area decreases as the value of
the resistor increases. In practice. a 10-
megohm resistor is needed if the filter’s
capacitor is to be kept to a reasonable
10 picofarads. A resistance of 10
megohms is obtained if a 1-picofarad
capacitor is switched at a frequency of
100 kHz. If. in place of the switched ca-
pacitor. a l0-megohm resistor were
actually used in the IC. it would require
100 times more space.

Though the switched-capacitor tech-

TABLE 1

Digital Filter Commutating Switched- Transversal
Type Capacitor ‘
Filter response comb bandpass bandpass
high pass low pass
low pass chirp
Notch ‘
Frequency range <.5 Hz- 10 MHz .5 Hz-25 kHz | 1 kHz-1 MHz
higher with ECL |
Dynamic range =80 dB | >40 dB
Distortion depending on <.1% < 1%
types of
Clock residue switching
elements, etc. =6 mV not specified
Input signal maximum 10V p-p 3Vpp
Input impedance high >100 kilohms | = 200 kilohms
Output impedance high <1 kilohms <1 kilohms
Stopband depending on 80 dB >40 dB
number of sections &
Skirt steepness} switching elements 60 dB/octave 150 dB/octave
Insertion loss =20dB < t.2dB =15 dB
Center Frequency absolute better than better than
accuracy 5% A%
Technology used any: TTL, CMOS, MOS MOS
ECL, transistors
Parts cost/filter = $3.00 > $28.00 2 $40.00
(quantities of 1 - 9)

nique is still relatively new. several
manufacturers are beginning to use it.
Among the IC’s using that technique are
American Microsystem's (3800 Home-
stead Road. Santa Clara. CA 95051)
S3505 and Mostek’s (1215 W. Crosby
Road, Carrollfon. TX 75006) MK5912.
Those IC’s are telephone-system coder-
decoders: both make extensive use of
switched-capacitor filters.

EG&G Reticon (345 Potero Ave..
Sunnyvale. CA 94086) uses switched-
capacitors in three general purpose.
digital-filter IC's—the R5604. R5605.
and R5606. The R5604 contains three 6-
pole Chebyshev Vs-octave ANSI Class
[1I filters that together cover an entire
octave with one external input-clock
trigger. The R3605 contains two 6-pole
Chebyshev Y2-octave ANSI class III fil-
ters that. like the R5604. cover a full
octave with one external input-clock
trigger. The R5606 contains one 6-pole
Chebyshev full-octave ANSI class 11
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FIG. 7—PARASITIC CAPACITANCES can be reduced further by using this circuit. If clocked properly,
several of thém could also be combined to simulate a passive L-C filter.

filter. Each IC is housed in a 16 pin DIP

and requires minimum of +5 volts for

operation. Reticon is extending their
high-end usable frequency to 20 kHz.
and the low end to .5 Hz. The clock to
center-frequency ratio of the RS560x
family is approximately 108:1. and the
insertion loss is typically 0 dB. An on-
chip flip-flop divides the clock fre-
quency by two so that the switched-
capacitor is switched at 4 the clock fre-
quency.

One problem with most sampled data
systems is that input frequencies at
rates about 2 of the switching fre-
quency may be mistaken for the filter’s
center frequency (aliased) and may
appear at the filter's output. Reticon
recommends using an external R-C net-
work at the IC's input. if input signals
greater than 27 times the center fre-
quency are expected.

Another small drawback with those
IC s—at least at present—is cost. Reti-
con sells the R560x series IC’s at prices
that range from $28.00 to $48.00 each.
in small quantities.

Transversal filters

Another monolithic digital-filter that
is beginning to be used in some appli-
cations uses a novel combination of a
simulated multi-tap delay line and
synchronized periodic sampling. Like
the previously discussed filters. the
transversal filter uses a trigger clock to
“tune it"" to the desired frequency.
While its exact operation is quite com-
plex. and beyond the scope of this
article (if you are interested in a more
complete discussion. see Reticon’s
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THE BANDPASS CHARACTERISTICS of a Reticon R5604 switched-capacitor 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 filter, and the resulting output is shown here. The signal input
to the device is a sine wave.

R5602 Transversal Filter Familv Data
Sheet for details). let’s take a brief look
at how it works.

Basically. the IC uses a new MOS
charge transfer 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
sampled. and the sampled charge is
transferred from one capacitor to the
next by alternately switching the MOS
transistors,

As the sampled charge is transferred.
it is simultaneously summed with a
fixed analog reference. Thus. at every
clock transition an alternate pattern of
signal samples and reference charges
are shifted forward. By multiplying the
sampled and reference values by pre-
programmed weighting factors and
combining them at the output, various
responses can be simulated.

The Reticon transversal filters con-
tain a 64-section bucket brigade. as well
as timing and output circuitry. Like the
switched-capacitor filters, transversal
filters are available in several configura-
tions including low-pass and bandpass
filters.

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 outboard circuitry
than their switched-capacitor counter-
parts. as well as a +15-volt power
source. They cost $40.00 each in quan-
tities of less than 10.

Presently, a general limitation with
the transversal filters is their poor low-
frequency response. which, in turn. isa
function of the minimum sampling
(clock) frequency required to shift the
capacitor voltage levels along the
bucket brigade. That *‘refresh’” rate
must be fast 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
1 kHz.

Recently. Reticon reported work on
a transversal filter IC that uses double
polysilicon low-loss capacitors, extend-
ing the low-frequency 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-
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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-character-
istic and Q. in addition to a 60-dB
dynamic range, 50-dB stopband at-
tenuation, and a 1-MHz maximum filter
frequency. 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 available.

Applications

With features like broad frequency-
capability. digitally programmable cen-
ter frequency. and. in the near future,
programmable response characteristics,
digital audio filters—and especially the
switched-capacitor and transversal
types—are a natural for use in com-
puter-controlled networks. With those
devices, a Y5-octave spectrum analyzer
could be built using only one filter IC to
cover the whole range from 20 Hz to
20 kHz. If proper anti-aliasing measures
are taken at the filter’s input. switching
the clock frequency will be all that's
needed to sweep the filter through the
entire range. Some other applications
could include harmonic analyzers, pro-
grammable noise analyzers. modems.
and any kind of audio or sub-audio
filter. R-E
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“Oh! You mean voir wanted me to
clean the videodises with the disc-
washer?"
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P rt 2 THE FIRST PART OF
a this article. in the
April 1982 issue of Radio-Electronics,
described the theory of operation and
construction of a 6802 microprocessor-
based video titler for your VCR. This
part will discuss. in general terms.
some of the programming technigues
that are used to make the device operate.

The purpose of any computer pro-
gram is to accept data, process it, and
produce an output based on the results
of processing that data.

In the case of the video titler. the in-
put comes from the keypad. The pro-
cessing consists of recognizing which
keys have been pressed. and'the output
is a series of instructions to the VDG
(Video Display Generator) that results,
ultimately. in a video signal.

Wi

HOME
VIDEO

MICHEL
CHAMPAGNE

Last month we

showed you how to
build and use a video
titler for your VCR. Now
we'll take a look at how
it works.

Keypad

The program. located in an EPROM
(Erasable Programmable Read-Only
Memory), that controls the video titler
has three sections that deal with the
keypad: recognizing when a key has
been depressed. recognizing which key
has been depressed. and debouncing
(turning into a clean pulse) the ““key-
pressed” signal.

The 40-key keypad is arranged as
five rows of eight columns each. It uses
two microprocessor ports—one for in-
put to the microprocessor located at
1000 (hex) and one for output at 8¢¢
(hex). Note that only five of the eight
bits available at the output port are
used for keypad control (one for each
row of the keypad): the others are for
VDG mode-selection.

Determining the status of a key
(pressed or unpressed) is done by scan-
ning the keypad. That is done in two
steps. First. a bit-pattern is written to the
output port to select a specific row. A
logic-) represents a selected row. A
logic-1 a non-selected one. Then, the
status of every key in the row selected
is read through the input port. A logic-¢
indicates that a key has been depressed.

Since there are eight columns in each
row. and since each column is repre-
sented by a bit. a column with no keys
depressed will be read as FF (hex).
which represents a bit-pattern consisting
entirely of logic-1's. Any column that
has a value less than FF (hex) has a key
depressed. and the position of the logic-
¢ within the bit pattern tells which key
in the column it is.
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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 signal is extracted.

Mechanical switches, such as the
keys of the keypad, present a problem
for logic circuits. Even though you may
have pressed the key only once, its
contacts can continue to bounce against
each 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. That
is done by making the assumption that
typically a key will be depressed for
about 300 milliseconds and that the
maximum bounce duration is about 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 input port.

3. If the value equals FF (hex) then

read the value of the next row
{and so on, until finished).

4, If the value is not FF (hex), then
wait 100 milliseconds (that is a
check for key bounce).

. Select the same row.

. Read the input port.

. If the value equals FF (hex) then

it was key bounce, so go back to

step one and start again.

8. Check all the other rows to
make certain 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 function determined
by the value of the depressed
key.

12. Wait for the key to be released.
Check all lines until only FF
(hex) is read.

13. Delay about 30 milliseconds.

14. Go back to step one and start
again.

~ ;o

Display

The video display is generated by an
MC6847 video-display generator IC. 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 ‘‘semigraphics-4"
mode. The alphanumeric mode is used
to display characters. while the semi-
graphics mode is used to generate
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FIG. 13—MOTOROLA'S MCSBIJ;IT video-display generator IC is the heart of the video titler.
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FIG. 14—A DATA BYTE contains infom'lati.on describing the character to be displayed, which page it
is to be taken from, and what its background color (CSS) will be.

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
2009 (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-@. then a graphics char-
acter will be displayed: if it is a logic-1,
the result will be an alphanumeric char-
acter. The memory is divided into two
sections (2099 (hex) through 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

create the display. If both sections try
to access the memory simultaneously,
the VDG will miss some data, and the
display will be incomplete.

To keep that from happening, a syn-
chronizing signal is provided through
an input port located at 180 (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.

Programming
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 alphanu-
meric mode: the other for the graphics
mode. The values for the tables are de-
rived by multiplying the row number
(0-4) by eight and adding it to a column
number (0-7). Each value corresponds
to a particular alphanumeric or graphic

continued on page 76

TABLE 1

WAITS FOR THE END OF CURRENT “MEMORY ACCESSIBLE PERIOD"

WAITLO LDA A
AND A $40

BNE

$1800

; READS VDG FS SIGNAL
; TEST BIT 6

WAITLO

WAITS FOR THE END OF VDG SCAN.

WAITHI

LDA A $1800
AND A $40
BEQ WAITHI

: NOW YOU ARE SURE THAT YOU HAVE A MAXIMUM PERIOD FOR USING

; DISPLAY MEMORY.
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HERE ARE TWO DIFFERENT DISPLAYS that can be created using the video titler. The one on the
right uses both the graphic and alphanumeric modes.

PR LA o A

THE PROGRAM that controls the video titler is located in an EPROM. That IC is easy to spot here—it

is the one with a round quartz window.

continued from page 72

character and is written into memory
when the appropriate key is depressed.
(The correspondence between the keys
and the values assigned them is stored
in the EPROM.)"

Second. two blocks of variables.
each containing 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-
tion, Montreal, Quebec, CANADA H3X 3T7
(all prices shown are in U.S. dollars); as-
sembled and tested titler, $169.00; partial
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.
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lowing information:

e Cursor position (two bytes repre-
senting an address in the display
memory).

e Contents of memory at the cursor
position (one byte).

e Page number (one byte equal to
40 (hex) or 00 (hex)—see Fig. 14).

e CSS (one byte equal to 20 (hex) or
00 (hex)—see Fig. 14.)

e Row number (one byte).

e Column number.

e Flag indicating ‘“cursor on'' or
“cursor off."”

e Flag indicating alphanumeric or
grahic mode.

e Flag indicating whether shift lock
is on or off.

e Flag indicating direction of cursor
movement (vertical or horizontal)

There are two types of keys on the

video titler's keypad: those are the data
keys and function keys. The data keys
are used to select the characters that
will be displayed: the function keys are
used to move the cursor. erase. select
modes. elc.

The cursor takes the form of a rect-
angular cyan picture-element. Every
time a data key is depressed. the key
number is computed and given a value
between 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 CHARACTER
mode.) That value represents a memory
location in the character table or graphics
table stored in the EPROM. The con-
tents of that memory location are
moved into the display memory at the
cursor position after waiting for VDG
synchronization. The cursor is then ad-
vanced one position (in the HORIZONTAL
mode) or 64 positions (one entire line.
so it is directly above or below the pre-
vious position) in the VERTICAL mode.
If the cursor is to be displayed. the con-
tents of the display memory at the new
position are saved, but not seen until
the cursor moves on.

If a function key is depressed. things
get a bit more complicated. The pro-
gram has to test the keyv number and.
depending on the key. jump to the sec-
tion of the program that contains in-
structions for performing its function.
That portion of the program has to be
executed before the keyboard scan can
be resumed.

The video-titler program has a starting
location of F80) (hex) and memory lo-
cations FFFE 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 pointer has to be initialized. and
the screen cleared (by writing 8¢ (hex))
into each address of the display
memory.

That should give you some idea of
what makes the video titler tick. Much
more information can be found in
Motorola's data sheet on the MC6847
video-display generator IC. R-E



Have you ever wondered how a manufacturer gets the right to use the

Underwriters Laboratories’ symbol, and what 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.

MOST OF US KNOW ABOUT UNDERWRITERS
Laboratories, and the product-testing
that that non-profit organization does.
They test all kinds of products that, if
poorly designed. could cause injury.
Among the kinds of products they look
at is electronic test equipment. Recent-
ly. we received a copy of their Standard
for Electrical and Electronic Measuring
and Testing Equipment (UL-1244). and
we thought you might like to know
about some of its provisions.

The purpose of the Standard is to
make sure that each unit is as safe as
possible for the user. Samples of each
instrument are tested, under operating
conditions, in one of the four UL labs.
They look for more than just shock
hazard. and some of the tests may sur-
prise you; they did surprise me!

Shock hazard

Of course, one of the things they do
look for is potential shock hazards. For
all AC-power instruments in metal
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 green wire must be

JACK DARR
SERVIGE EDITOR

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
performs 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 *'safety-
ground™” circuit. It should be placed so
that it opens the black wire—the hot
side of the line.

Testing for leakage current is also
done. If you've done TV service work,
the test should be familiar to you—
we've had to use it on line-connected

TSI o s I
I SHIELD(IF  IDEAL
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FIG. 1—SCHEMATIC DIAGRAM of the test setup
used by the UL to test for leakage current.

chassis for some time now. An AC-cur-
rent meter is placed in series with a 1500-
ohm resistor that is bypassed by a 0.15
uF capacitor as shown in Fig. 1. Using
that setup, the leakage current between
the case and the AC hot-line must not
read more than 0.5 mA AC, or 3.5 mA
for equipment with RFI filters in their
AC inputs.

Another thing they look for is whether
any user-accessible parts could possibly
give an electric shock. They define a
“‘user-accessible part™ as anything an op-
erator might touch accidently while he
is using or adjusting the device. Figure
2 shows a UL technician checking an
oscilloscope for just such a hazard,

Drop tests

The “*drop test™ has long been an
electronics 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
abuse.™" In fact, each of three samples
of a piece of hand-held equipment is
dropped three separate times from a
distance of three feet. Each time, it is
turned so that a different part of the in-
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strument is faced down, and the result
of each fall is examined.

For bench, portable, and floor-
mounted equipment, each unit is tilted
up until the bottom is 3'%/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. .

In addition to the drop and impact
tests done on their cases, oscilloscope
CRT’s are also checked. For CRT’s
with a diameter of 6 inches or less, a
special device called an impact-hammer
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

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

of 0.5 newton-meters (0.37 foot-pounds)
shock hazard.

to the CRT's screen. For larger scopes,

RADIO-ELECTRONICS

~
=]

117
VAC

TO FILTER CAPACITORS

o AR T
L +suv;:”n\(‘\ CHASSIS
~ —sui:_\ B\ J

WITH A “HOT"” CHASSIS, the chassis ground is always about 60 volts above or below true
ground, depending on which side of the AC line is “hot.”

GROUND

SHOCK PREVENTION

HERE'S SOMETHING THAT THE UL STANDARD
does not cover—and it's not intended
to—but that | though | should 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 DC supply. 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 | found

out!) Reversing the line plug does no
good at all.

| recommend using a 1:1 isolation
transformer at all times. The frans-
former should 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 through a true wattmeter,
which I've found helpful in dealing
with power-supply problems, but such
a set-up is not required.) R-E

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
ways. 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 1-inch metal rod
is rested at the junction of the funnel
and the screen. An 11-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-
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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.
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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 operating
position, on a support that is about 30
inches high (equipment that normally
stands on the floor is tested standing on
the floor). Two barriers, each 94 inches
high, are placed on the floor at 12 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 devices are tested for excessive
X-ray emissions. That is done by setting
up the equipment for normal use and
adjusting the line voltage to the highest
permissible 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 set up in such a way so that the maxi-
mum possible amount of X-rays are
produced. In the case of oscilloscopes,
the beam pattern must not exceed
1316 x 1316 inches, or the smallest pos-
sible display, whichever is larger. In
addition, for dual-track scopes, both

CONTACT TIP
(REMOTE TERMINAL)
RETRACTED

CONTACT TIP
(REMOTE TERMINAL)
EXPOSED

COLLARS
UNACTUATED

LEAD

COLLARS PUSHED
TOGETHER

FIG. 5—THE REMOTE TERMINAL is completely insulated in the probe (a) until the handle's collars

are pushed together as shown in (b).

beams must be on, and they must be
positioned so that they generate the
maximum amount of X-rays.

After 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 averaged
over an area of 1.55 square inches and
must not exceed 0.5 milliroentgens-per-
hour. The test is performed with any
doors or covers that would be open
during normal use open or removed; a
second test is performed with any
doors or covers that would be open or
removed when servicing the instrument
open or removed.

Test probes

One thing that is common to many
types and brands of test equipment is
test probes. 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 could give an
electrical shock is exposed when they
are fully mated. That is one standard
that has been met in most instruments
for quite some time. Instead of the old-
style banana jacks, most instruments
use recessed jacks. The plugs on the
test leads 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
considerably harder to break them right
at the plug.

The test-probes have always been in-
sulated. at least to some extent. The
Standard requires, however, that the
construction of the probe minimize the
possibility of accidently touching 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
collar 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 shown in Fig. 4.

Another type of probe that meets the
UL Standard 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 probes 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 addition, a high voltage is
applied to the probe assembly 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
hardwood 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
equipment is not just useful, but safe.
Of course, there is a lot more to it (the
Standard itself is a 60-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 between 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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A new “contest,” and notes from the mailbag
EARL “DOC” SAVAGE, K4SDS, HOBBY EDITOR

THE OTHER DAY, I WAS ASKED HOW TO
build the smallest possible audio oscil-
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.

2N3904,
IN2222,
RS2009
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FIG. 1
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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 oscillator into
that case. In the meantime, let’s have a
contest—we'll see who can come up
with a design that takes up the least
amount of space. In a later column, I'll
publish the smallest that [ receive
(schematic only, please) before mid-
night June 1, 1982.

When writing

Certainly, I want to do nothing to
make it more difficult for you to write

to me about problems, answers, or
whatever. 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 things better for
both of us. Send your letters to me at
the New York office. Use this address:

Radio-Electronics
200 Park Avenue South
New York, NY 10003

If you mail anything except subscrip-
tion information to the Subscription
Department in Colorado, it is not only
delayed but it may be misdirected. In
addition, please take special care to
identify each sheet of your correspon-
dence. Perhaps the easiest 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 why that may happen:

First, your letter may go to/through
several people before it gets to me. In
spite of our best efforts, things some-
times get separated—especially en-
velopes from their contents. Second,
and perhaps more important, is the fact
that my filing system leaves a great deal
to be desired. Well, the system itself is
not so bad—it’s just that I forget to use
it until things begin to fall off the stacks
that I toss them onto. Repeated New
Years’ resolutions have not resulted in
any lasting 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 issues of
a magazine from the 1930°s. The ac-
companying note thanked me for
sending him something (What?), indi-
cated that the unwanted magazines
could be returned (Where?), and that
those I kept would be deducted from
the amount(??77?).

Well, I am completely in the dark.
It’s like starting to read a book in the
middle. So, Bob, write again and let me
know what to do with the magazines.
They must have some special value,
and it would be a shame for them to
hang around here until they get lost.

Universal language

The most interesting things turn up in
the mail. Noel Nyman of Seattle, WA
works for a company that receives

items from Thailand. Just as we do. the
Thais use newspapers as packing ma-
terial. Noel sent along a couple of pages
from a Thai newspaper.

Now, I don’t read a word of Thai. In
fact, it might as well be written in
Greek. To be accurate, Greek would be
better—I might be able to recognize
something. In this case, I could only
read occasional things like **30K.”
“BACK E.M.F.," and some digits.

Nevertheless, I was fascinated by the
Thai newspaper because when I turned
the page, I found that I could read part
of it! There at the bottom of the page
was a schematic with the same symbols
and numbers that we all know.

That Thai writer was communicating
with me halfway around the world, and
in his own language. As Noel pointed
out, the schematic was unmistakably 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 selectable voltage levels.

Leonard Dennis of Atchison, KS sent
a very good circuit that uses one-fourth
of an LM3900. It can be adjusted over a
very wide range and turns on an LED
when the voltage exceeds the selected
level.

FIG. 3

[ want to show you a circuit (Fig.3)
that was sent to me by Ronald Holder
of Bridgman, MI. It is unusual because
the voltage that is measured is also




lntrdducing incredible tuning accuracy at an incredibly
affordable price: The Command Series RF-3100
31-band AM/FM/SW receiver.” No

communications accurately with BFO Pitch Control.

Want to bring in your favorite programs without lifting
a finger? Then consider the Panasonic

other shortwave receiver brings in
PLL quartz synthesized tuning and
all-band digital readout for as low a
price.t The tuner tracks and “locks’
onto your signal, and the 5-digit dis-
play shows exactly what frequency
you're on.

There are other ways the RF-3100
commands the airways: It can travel
the full length of the shortwave band
(that's 1.6 to 30 MHz). It eliminates interference when
stations overlap by narrowing the broadcast band.

It improves reception in strong signal areas with RF
Gain Control. And the RF-3100 catches Morse

RF-6300 B-band AM/ FM/SW

RF-6300 8-band AM/FM/SW receiver
(1.6 to 30 MHz) has microcomputerized
preset pushbutton tuning, for program-
ming 12 different broadcasts, or the
same broadcast 12 days in a row. Auto-
matically. It even has a quartz alarm

_ clock that turns the radio on and off to

3 play your favorite broadcasts.
| The Command Series RF-3100 and

RF-6300. Two more ways to roam the

globe at the speed of sound. Only from Panasonic.

*Shortwave reception will vary with antenna, weather conditions, operators

geographic location and other factors. An outside antenna may be required for
maximum shortwave reception,

‘Based on a comparison of suggested retail prices

This Panasonic Command Series'
shortwave receiverbrings the state of the art
closer to the state of your pocketbook.
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used to power the circuit.

The measured voltage (from 5 to 36
volts) is applied to the point marked
TEST. The LED is turned on if the volt-
age exceeds the level set by adjusting
the 50.000-ohm pot. Of course, the cir-
cuit will also drive a small relay or
audio buzzer, if desired.

More on the rain gauge
Kent McSwain of Albemarle. NC,
sent a great improvement on the rain
gauge discussed in the November issue.
He did not like the idea of having the
weight of the water turn a potentiometer.
Kent suggests using a regular water-

rain in the gauge. Several sensors are
attached to the inside of the gauge's
tube. at appropriate levels, and the
leads from them are run into the house
using a multi-conductor telephone

cable. Inside the house, each sensor

(one at a time) is connected by a switch
to the alarm circuit. Mark the switch so
that you know which sensor is con-
nected by each position; when the
alarm sounds you will know the water
level in the gauge. Thanks for sharing
that idea with us. Kent.

It is “time” again
L.V. Clifford of New Port Richey.

setting his digital clocks. He wants a
battery circuit that will take over, at
least for a short period of time. when
the AC power fails.

I agree that the situation is annoying.
especially when the power is off for just
4 second or so. After all, even the old
electric clocks had to be reset after they
were off for a few minutes. But to have
to reset it after a few flickers?—that is
exasperating!

Let's help Clifford out. What kind of
a battery circuit can you come up with
to run your clock for short periods of
time? Remember, that your circuit has
to be small enough to fit into the clock’s

alarm circuit to measure the amount of  FL wrote in to say that he is tired of re- case. R-E

Sometimes It Pays
"To Have Nosey Friends

... friends that give you a firm grip on fine work in
tight places. That make it easy to reach the hard to
reach. Long nose pliers by CHANNELLOCK. Slender,
perfectly mated jaws with no side wobble. Sharp,
hand honed cutters. Beautiful high polished finish.
Blue dipped plastic comfort grips. Quality in every
detail (at no premium in price). CHANNELLOCK.
Be sure that name is on the pliers YOU buy.

ICHAN yg[ LOCK]

CHANNELLOCK, INC. » Meadville, Pennsylvania 16335

Meet The Rest Of The Family. Send For Free Catalog.
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PEOPLE WHO OWN A

FOX SCANNER...

"S=%  TURNONTO 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.

S 45

LOVE ITS SizE

The Fox BMP 10/60 is the smallest,
lightest base station on the
market today.

Buy the BMP 10/60 now, \ .
and we'll send you a 4

« 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.

U

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 Fox Marketing, Inc.
asnap to attach it to your car. 4518 Taylorsville Road  Dayton, Ohio 45424

*Some states may prohibit use of scanners in mobile or
portable applications. Check your local laws.
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Shortwave listening on a budget

HERB FRIEDMAN, COMMUNICATIONS EDITOR

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. Just brows-
ing through any of the magazines de-
voted to our hobby would lead one to
believe that nearly all communications
receivers use at least some digital cir-
cuitry, if not a microprocessor.

In fact, that is just about right. But
there are still some of us around that
don’t have the means, or the desire, to
spend the equivalent of a couple of
months salary for the latest ‘‘break-
through.” There are still some hams
who haven’t traded in their old gear just
so they can listen to the new amateur
bands. And there are many newcomers
to our country who might like to listen
to a shortwave broadcast from their old
homeland, but can’'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 probably 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 tube-design.

A crystal-controlled converter is a
rather unsophisticated, low-cost device
that converts SW signals to the tuning
range of any available receiver. Figure
1 shows how it works. Assume that the
desired signal is on 7.05 MHz, and all
that’s available to the listener is a broad-
cast-band radio with a tuning range of
550 to 1600 kHz. The signal from the
antenna is fed into the mixer through a
tank circuit that is resonant at 7.05
MHz. The output of an 8.05-MHz
crystal oscillator is also fed into the
mixer. The output of the mixer consists
of the original 7.05-MHz signal, the
sum of the signal and the output of the
crystal oscillator (7.05 MHz + 8.05
MHz = 15.1 MHz), and the difference
between the signal and output of the
crystal oscillator (8.05 MHz - 7.05 MHz
= | MHz); the output of the mixer is
fed to the broadcast-band radio. If the
radio is tuned to 1 MHz (1000 kHz) it
will actually receive the 1-MHz compo-
nent of the mixer’s output—the 7.05-
MHz signal. The other components of
the mixer’s output will be attenuated by

the radio’s tuned antenna-input circuit.

Unfortunately, frequency converters
are subject to image-frequency inter-
ference. The best way to explain image-
frequency interference is with an ex-
ample. In Fig. 1, we beat the desired
7.05-MHz signal against an 8.05-MHz
oscillator to get the desired 1-MHz out-
put. But if there is a signal at 9.05 Mhz,
(the image frequency), it will also beat
against the oscillator, producing a 1-
MHz output from the mixer. That is
image-frequency interference. The only
way to eliminate the problem is to
select an oscillator 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.)

ANTENNA TO RECEIVER
Ay
7.05 MHz
MIXER UM
Ts.cs MHz
XTAL 0SC
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-
ceiver that has a tuning range of 1.5-12
MHz, but you want to monitor 15 MHz
with a minimum of image interference.
We'll use a 25-MHz crystal oscillator in
our converter. The 15-MHz signal is
beat against the oscillator to produce a
mixer output of 10 MHz. That output is
fed into the receiver, letting you hear
the 15-MHz signal when you tune to 10
MHz. As for the image, it’s at 35 Mhz,
a little-used frequency that’s sharply at-
tenuated by the converter's tuned in-
put-circuit.

While this is essentially a fixed-fre-
quency device that is tuned by changing
the oscillator's frequency, depending
on the *Q" of the converter’s tuned
circuits, you should be able to tune
through a narrow range of approxi-
mately 500 kHz by simply adjusting the
receiver’s tuning control. For example,
if the receiver is tuned to 10.0 MHz it
will receive a 15-MHz signal; but if it
were tuned to 10.1 MHz, it would re-

FROM

T0
ANTENNA ai RECEIVER

8
e
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SHORT FOR
COAX FEEDER DR
LONG WIRE

L1/C1 = DESIRED FREQ

L2/C2= CONVERTER
QUTPUT FREQ

L3/C3 = XTAL FREQ

§-12
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FIG. 2

ceive a 14.9-MHz signal. Are you con-
fused about why tuning the receiver to
a higher frequency would let you re-
ceive signals that are lower in fre-
quency? It is because the frequency of
the converter's crystal oscillator is
higher than the frequency of the desired
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 receive signals that were also higher
in frequency.

The preceding examples are the
primary uses for crystal-controlled con-
verters. While it's difficult to locate a
shortwave converter these day, if you
have had any experience with winding
your own coils, and you own or can
borrow some form of dip meter (that de-
vice is used to determine the resonant
frequency of a tuned circuit), you can
probably use ‘‘junk-box’ parts to
throw together a converter for the fre-
quencies below 30 MHz, such as the
one shown in Fig. 2.

That circuit has not been optimized
for performance; it's strictly an experi-
mental project whose values have been
selected to provide some level of opera-
tion using, within reason, almost any
components. For instance, you can
trim the performance for the specific
transistors you use. Don’t hesitate to
make changes; it’s almost impossible to




the antenna specialists co. presents the latest advance in

high-perf@rmance antennas for professional CB gommunications

than you'd guess. The engineering strategy is identical: continually refine

a proven basic design, within a set of strict operating parameters such as
\ electromagnetic propagation and transmitter power, with one objective:
\

\ \ A formula race carand A/S's new Model M-710 Fermula-1 are more alike

MAXIMUM POSSIBLE PERFORMANCE.

That's Formula-1, the direct descendant of A/S's original classic base-
loaded low-band mobile police antennas, and the culmination of over 25
years of continuous design development. Born for performance, built to
last. Formula-1 is today's new state-of-the-art in mobile CB antennas.

* Precision-wound, water-proof "Big Momma' type coil. Cool running
—x100 reserve power factor. Lifetime burnout guarantee

» Factory tuned for general use; set-screw ultra-fine tuning
* | onger whip for more “reach

e 17-7 PH stainless steel whip. Taper-ground to minimize range-robbing
wind deflection at highway speeds

* Anti-static whip ball-tip for less noise, better safety.
» New guarter-turn quick-disconnect. Life tested over 2.500 times
o | 7' pre-assembled cable, miniature in-line connector for
easy installation
+ Contour-forming protective mounting gasket for fimished appearance
+ Complete hardware for both roof-top or trunk-lip mounting
* 5-year limited warranty,

Formula-1 performs like a formula should . . and overtakes anything else
on the roads. Available now from your CB dealer.

the antenna specialists co.

3 Support your local REACT Team... We do! E

@ "'Stripes of Quality”
a member of The Allen Group
12435 Euclid Avenue, Cleveland, Ohic 44106
CIRCLE 34 ON FREE INFORMATION CARD Export: 2200 Shames Drive
Westbury L |, New York 11590
Canada! A.C. Simmonds & Sons, Ltd
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“blow™" anything.

Transistor Q1 is a diode-protected
dual-gate FET. A 4060 is suggested be-
cause it's specifically intended for use
in a mixer circuit. 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 general-replacement
type (such as a 2N2222. etc.) should
work.

The tank circuit made up of Cl and
L1 is tuned to be resonant at the de-
sired frequency: Cl can be a variable
unit as shown: or. if you wish, a slug-
tuned unit can be used for L1. (As we
said nothing is critical: that also holds

true for the other tank circuits.) A
second tank circuit. made up of C2 and
[.2. is tuned to be resonant at the con-
verter's output frequency (for example,
1000 kHz). A third tank circuit, made
up of C3 and L3, is tuned to be resonant
at the crystal’s frequency: tune that
tank circuit so that the oscillator
“starts’’ reliably each time power is
applied to the converter. 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 crystal frequency to
within a few hundred Hz by fudging the
adjustment of C3 (or L3).

The crystal can be either a funda-

ADMANCE 1S PROUD
TO INTRODUCE

@ Non-Linear Systems

High Quality Oscilloscopes
Backed by
A One-Year Warranty

*({Exception: model MS-230 is sightly deeper, at 86", and heavier, at 36 [bs).

MODEL  BANDWIDTH FACTOR %

T Wb m1\; ts:\:w 005 s; :gruéz“ Sec/div.
METTS fi i 1CI1'|‘\I"1 to mfav. (iAM ;-c Rl:rg: Sec
e e ﬁn}; tgusgxm 0% ;c l;o;é&c

THE TEST EQUIPMENT
SPECIALISTS

TOLL FREE HOT LINE
800-223-0474

54 WEST 45th STREET,
NEW YORK, N.Y. 10036 212-887-2224

Call For
Special Introductory
Price Offer

Non-Linear Systems’ trio of mini-
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 division 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”D) and
weighs just 3 lbs.*

Check the chart below for de-
tails of model features and specifi-
cations.

MS 15

The remarkable Touch Test 20 DMM. With
the Touch Test 20 Non-Linear Systems intro-
duces the 2 Ib. 4 oz. test lab. Now, with 20
key test functions at your fingertips (plus the
ability 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 (including probe;
F? and C°)

= Capacitance measurement

° Voltage (200 MV — 1000V)

= AC Voltage (200 MV — 1000V)

o DC Current (200 uA — 10A)

o AC current (200 pA — 10A)

e Resistance (200 {1 — 20M()

# Diode Test

mental or overtone type. If it is an over-
tone type. the output frequency 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-
verter we've described is intended as a
““junk box" or ‘*experimental’’ project.
Even so, while it won’'t perform mir-
acles, it will do a creditable job. R-E

MARRIAGE_
COUNSELLDR|

“We're compatible on religion, love,
and politics, but not on important is-
suies—such as videotape versus video-
dise!”

INTERNATIONAL FM-2400CH

FREQUENCY METER
FOR MOBILE
TRANSMITTERS/RECEIVERS

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.

comrection) ......... $2B.89 ea.

RF crystals (less temp.
ﬁ.‘- correction) .. ....... $21.92 ea.
i\ IF crystals ... ... catalog price

Write for catalog

INTERNATIONAL CRYSTAL MFG. CO., INC.
10 North Lee Oklahoma City, Okla, 73102
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28K
PERSONAL
COMPUTER

Only

$299°°

Special Sale Price

WHAT A SMART INVESTMENT!!!

® For Students and Schools

® Learn to program a computer
® Learn to operaté a computer
@ For Programmers & Teachers
@ For Labs, Enginéers, Etc.

® For Small Businesses

® For The Home Owner

PLUG IN EXPANSION

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 || 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
beautiful 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, we
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.

y COMPETITIVE LIST PRICES
APPLE $1125, T. |. $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, Coni-
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.

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 opportunities available to those
who prepare for the computer revolution.
This computer has extended Level || 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! Assembly machine language is
==rr—=n

we are

experts!!

ViCc 20

ownaers register with

us for new product

and program information.

commodore VIC

available. We have easy to follow self
teaching books and programs.

INVEST IN YOUR CHILDREN
Educate your children while they play.
Every kid wants to play electronic games.
(We have some of the best). The next
ratural 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 finance 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 mail. Just
dial up the information you want. UPI wire
service, stock market, historical informa-
tion by topic from over 60 magazines, in-
cluding New York times. Airline informa-
tion, order tickets, get 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
ﬂves you this kind of warranty service:

ost computer warranty service takes 30
to 90 days to handle - this fantastic ‘‘im-
mediate replacement warranty' is backed
by COMMODORE COMPUTER, a MAJOR
national brand electronics manufacturer.

SPECIAL SALE PRICE $299.00

For only $299.00 you get the powerful 28K
COMMODORE VIC with 20K ROM, 8K
RAM and Extended Level Il Basic, The pro-
fessional 66 keyboard, color, sound,
music, self teaching 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 Console Case.

SPECIAL SALE PRICE $379.00
For only $379.00 you get the more power-
ful 41K COMMODORE VIC with 20K ROM,
21K RAM and Extended Level || BASIC,
plus all of the extra features shown for the
28K COMMODORE VIC!
“15-DAY FREE TRIAL"

eSS NS EAEEESE S SSEESEEEEREEEES

DON'T MISS THIS SALE -ORDER NOW

|—_‘| Please send me the 28K
Commodore VIC Computer for
$379.00

$299.00
[] special Data Cassette $69.00

Please send me the 41K

Commodore VIC Computer for
We ship C.0.D. and honor Visa and
Master Card.

Name

Address

City

State Zip Code
[0 VISA O MASTERCARD [IJC.0.D.

Credit Card No.

Expiration Date
Add $10.00 for shipping, handling and In-
surance. lllinois residents please add
6% tax. Add $20.00 for CANADA, PUER-
TO RICO, HAWAII orders. WE DO NO EX-
PORT TO OTHER COUNTRIES.

Enclose Cashiers Check, Money Order or
Personal Check. Allow 14 days for
delivery (21 days for Personal Check
orders,) 2 to 7 days for phone orders.
Canada orders must be in U.S. dollars.
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ENTE RPRIZE S (FACTORY-DIRECT)

BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 to order
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& RADIO-ELECTRONICS

COMPUTER CORNER

Microcomputer memory devices

LES SPINDLE*

AN IMPORTANT CONSIDERATION IN
planning your computer system is
making sure that it has enough memory
capacity to meet your needs—present
and future. The amount of data that can
be stored, and the speed with which it
can be accessed, will play an important
role in the efficiency of the system in
handling your home or business appli-
cations, You should not only have
enough memory to take care of your im-
mediate requirements. but also have
provision for expanding that memory as
your use of the computer increases.
Memory comes in two basic forms.
The first is resident memory—the
memory that is usually located inside
the computer and that is used to hold
programs and variables when they are
in use. The other form, external
memory, is used for storing programs
and data. Those programs and data,
however, cannot be used by the com-
puter until they are loaded into the
resident (or working) memory.

Resident memory

Let's take a look at the memory
options available to you, beginning
with the internal memory capacities of
your computer. All microcomputers
have a certain amount of resident
memory in the form of integrated cir-
cuits. classified either as ROM (Read-
Only Memory) or RAM (Random
Access. or Read-And-write. Memory).
Both allow the microprocessor virtually
instantaneous access to the data they
contain.

ROM can be compared to a phono-
graph record—the data is fixed, and
cannot be added to or subtracted from.
It is used to store such things as the
computer’'s operating system or a
language (like BASIC) that will be used
over and over. and which should be
available to the user as soon as the
computer is turned on.

The ROM’s that are supplied with a
computer are usually designed from the
ground up to contain specific data; it is,
literally, built in. There are several
types of ROM. though, that a computer
user—with the appropriate equipment
—can program himself. The first is
called PROM (Programmable Read-
Only Memory). It can be programmed

'ﬁaﬁaging Editor, Interface Age magazine.

only one time and. if a programming
error is made. a new PROM has to be
“*burned.”” An EPROM (Erasable Pro-
grammable Read-Only Memory), how-
ever, can be erased if an error is made,
and the program reloaded. Even more
valuable is the fact that, if the program
contained by an EPROM is no longer
needed, the IC can be erased and re-
used for a completely different purpose.

RAM. on the other hand, is designed
for temporary data storage. Its contents
can be changed or read at any time and
without it a computer would be useless.
RAM is used to hold programs and data.

It is important to know that there are
two types of RAM—static and dvnamic.
Dynamic RAM’s are easier to design
and manufacture, and new large-capac-
ity RAM IC’s first appear in dynamic
form: the static versions follow later.
Among the advantages of dynamic
RAM is its low power-consumption and
lower price. when compared to static
memory. The disadvantage of dynamic
RAM is that it is “*leaky.” and quickly
loses its contents unless it is frequently
refreshed. In the early days. refresh cir-
cuitry was quite complicated, and
dynamic-memory systems were re-
garded as somewhat unreliable. Cur-
rent dynamic RAM's and the IC’s used

to refresh them have been considerably
improved and simplified: those are now
widely used.

Static RAM’s, on the other hand, re-
quire no refreshing. They will keep
their contents intact until the computer
is shut off, Static memories are more
complex and expensive than their
dynamic counterparts. and—generally
—consume more power. Still. many
computerists feel more comfortable
with them than with dynamic memories.

Adding memory

There are several things to bear in
mind when selecting add-on memory to
extend your computer’s capabilities.
The first, of course, is whether it is
compatible with the computer. If the
computer uses memory boards or
cartridges. they must fit. That sounds
obvious. but is still something to watch.
Also. if your memory is expandable
simply by adding more RAM IC's.
make sure that they are the proper
type. Finally. make sure that the new
memory does not take up physical
space that may be needed for peripheral
boards that may be added later, and that
your computer’'s power supply can han-
dle the memory plus whatever else it
may be called upon to run.

FIG. 1
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The 20 MHz, dual trace oscilloscope
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

e 20 MHz bandwidth e 2 mV sensi-
tivity e Active TV trigger e DC
trigger e Channel sum or difference
* 12 |bs. overall weight = X-Y Mode
e 7 axis input e Color grouped con-
trols e 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 metal
housing that has a convenient carry-
ing handle. The case size is only
512 "x 12"x 18", yet the display area
is a large, bright 8 x 10 cm rectan-
gular CRT.

This instrument offers features
usually found in more expensive
oscilloscopes including channel sum
and difference, switched X-Y and
2mV/cm sensitivity across the full
bandwidth. A 2-volt DC coupled
Z-mod input facilitates use with logic
analyzer outputs.

Triggering facilities include AC, DC
coupling plus an active TV synch
separator which automatically se-

lects lineffield triggering as the time-
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 calibration. 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.0.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
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FREE TRIAL. Return in 15 days
for a complete refund if not
entirely satisfied.

0S300 OSCILLOSCOPE
PRICE $695.00 ea.”
QTY
AMOUNT

add applicable
sales tax

INSURANCE
SHIPPING
$6.95 ea.”

*U.S. Dollars

TOTAL

Name

Address

City

State

Zip

MAIL TO: Gould Inc.,
Instruments Division
35129 Curtis Blvd.
Eastlake, OH 44094
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External storage-devices

Once you ve decided about memory.
it's time to decide what external storage
device you're going to use to hold your
languages. programs, and data when
they are not resident in the computer.

Audio-cassette type is the medium
that seems to be most popular (and
affordable) for home and hobby appli-
cations. Its storage capacity is high,
and its cost is low. A reasonably priced
($50-$100) cassette recorder and several
cassettes will start you on your way.
Problems will quickly arise. however.
when you start trying to use cassettes
for larger-scale applications.

The major disadvantage of cassettes

is that all the data on them is recorded
serially. Just as one byte follows another
onto the tape, so do whole files. Just
trying to locate a particular file can be a
time-consuming task. and updating it
can be a nightmare. Cassettes are also
slow—it can take several minutes to
load in a file after you've managed to
find it!

In a business environment. you can’t
afford to spend time searching through
cassettes and waiting for them to load
their contents into the computer’s
memory: you need something faster.

The answer is a disk system. There
are two types of disk systems: floppy
and hard. Let’s look at the floppy disk

THE SUPER CASE

The world famous Super

Case. Complete with 48 of the most popular

and professional problem-solving tools. From

screwdrivers and nutdrivers to pliers, wrenches,

crimping tools and more. A super variety and super value. All
unconditionally warranted from Vaco, of course. The Super Case
and all the other fine Vaco tools can be seen in our new 1982
catalog. It's free, just write. Say you wanttotakeagood lookat VACO.

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

\VAC
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first. since it is more widely used.

Floppy disks are a sort of cross be-
tween phonograph records and magnetic
recording-tape. They come in two
diameters: 5% inches and 8 inches and
are enclosed in a square cardboard or
plastic jacket to protect them (the disk
surfaces are very delicate). Data is
recorded as magnetic pulses on the sur-
face of the disk.

The beautiful thing about disks. as
compared 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
i1s automatically maintained on each
disk. indicating where everything is
stored, and the disk drive’s read/write
head can position itself anywhere on
the disk in milliseconds. The speed,
plus the conveniences offered by the
software—known as the DOS (Disk
Operating System)—that controls the
comings and goings of data to and from
the disk, make floppy disks ideal for the
kind of situations encountered in small
and medium-sized business—or even in
serious personal computing.

It is possible to increase the storage
capacity of a disk system. Initially, it
will probably be *“single-sided. single-
density.”” which means that a 5%4-inch
disk will be able to hold approximately
90 kilobytes (the figure will vary de-
pending on the design of the circuit that

continued on page 99

~

Power Line
Filters

These filters protect any sensitive electronic
equipment from power line transient damage
and radio frequency interference. Both
models offer common mode and differential
mode surge suppression for power line
“spikes”. Rf interference is suppressed using
both inductive and capacitive components.
Ideal for computers, test equipment or TV.

LF2 a duplex outlet, 120V, 8 amps max. .. $39.95

LF6 three separately filtered duplex outlets,
120 V, total fused capacity 15 amps,
power switch and indicator lamp §59.95

Add $2.50 shipping and handling per order.

Send check with order and provide street address
for UPS shipment. Ohio residents add Sales Tax.
Charge card buyers may call toll free:

1-800-543-5612

— In Ohio, or for
Ls>>3 DRAKE |

information call:
R.L. DRAKE COMPANY

1-513-866-2421
540 Richard Street, Miamisburg. Ohio 45342

INSTITUTIONAL AND DEALER INOUIRIES INVITED
CIRCLE 50 ON FREE INFORMATION CARD



STATE OF SOLID STATE

One IC voltage conversion
ROBERT F. SCOTT, SEMICONDUCTOR EDITOR

WHILE EXPERIMENTING WITH SOLID- T
state circuits, have you ever wished
that you could power analog circuits
from the supply you are using for digital
circuits? Well, it's not impossible. In
fact. it’s simple when you use the In-
tersil CMOS ICL7660 voltage converter
connected as shown in Fig. 1. Apply a
positive voltage between pins 8 and 3
and you’ll get a negative voltage of the
same value between pins 5 and 3. Both
voltages are measured with respect to
pin 3. which is ground or the negative
terminal of the battery or driving power
supply.

+5V
N
i
il —5V.0UT
-E.tmuF IcL7660 |2
1 lgyr > 40mA
f 104F
+
FIG. 1
5V IN
Y
2 8
~—o
104F == 3| ICL7660
‘+l( 4
1/4 CD4077
) oW
E 8 |
+
10uF L7660 |2 -5V
e S| TcLsi ouT
3
204F
FIG. 2

Thus. in the 7660. we have a unique
device that converts a positive-input
voltage to a negative-output voltage
with a conversion efficiency of 98%
when R, = =« . Power-conversion ef-
ficiency is 98% when R, is 5000 ohms.
Output current is greater than 40 mA
into a 55-ohm load.

If you need a higher supply voltage
for a portion of your circuitry, simply
cascade two or more 7660's. Need
more current? Connect two 7660°s in

parallel as shown in Fig. 2. That circuit

= iy ey
ER 8 el T R
LCD DISPLAY  pspLAY &
LINES
>
162 YV
47 Lt |00
ICL-
o s T L o
= h D2 7126
- I ]Pi Y 30
L
E ) ot 35 E'L
10 d1ea 26
T (~4.5V) [

FIG. 3

is useful when the load on a single 7660
causes an excessive voltage drop.

Normally, simple power supplies
cannot be paralleled with any degree of
efficiency because the output voltages
and internal impedances of the in-
dividual sources are never precisely
equal. Thus. when two such supplies
are paralleled. the one with the higher
output will carry most of the load. In
Fig. 2. each device sees the same input
voltage and. since conversion efficiency
is nearly ideal. the devices share the
load equally.

Each device has a separate “pump™
capacitor (10 «F in this application).
The CD4077 exclusive NOR gate com-
pares the device outputs at pin 2 and
clocks one to maintain sync with the
oscillator in the other. The scheme can
be extended to deliver around 160 mA
by paralleling four devices and using an
extra logic gate.

In an interesting circuit innovation
described by Intersil. a 1.5-volt cell and
a pair of 7660's were used as cascaded
voltage doublers to deliver 6-volts DC
to a 7126 3%-digit micropower analog/
digital converter driving a liquid-crystal
display. The circuit is shown in Fig. 3.

With 1.5 volts applied to the input of
IC1. the first voltage converter. a nega-
tive 1.5 volts is developed at pin 5.
Converter IC2 sees a total of 3 volts at
its input (1.5 volts from the battery and
1.5 volts from IC1) and produces —3
volts with respect to the output of IC1.
The total voltage across 1C2 pins 8 and

5 is four times the battery voltage. or 6
volts. That is high enough to supply the
7176 A/D converter and the 8069 volt-
age reference. The external voltage ref-
erence is needed because the A/D con-
verter's internal reference works best
with a power supply of over 6.5 volts.
The 1.2-volt external reference insures
that the A/D converter will work cor-
rectly even when the battery voltage is
low.

Total battery drain is typically only
750 uA. Battery voltages up to 3.5 may
be used. Diode DI should be used
whenever battery voltage can be ex-
pected to exceed 3 volts.

The ICL7660 is an inexpensive solu-
tion to many voltage-conversion prob-
lems. It's only $1.95 in lots of 100. Your
Intersil distributor or favorite mail-
order supply house should have it in
stock.

VMOS power devices
Field-effect transistors (FET's) have
been around as practical devices since
about 1952. But for the next twenty
years or so, they were strictly low-
power devices capable of handling only
loads of less than | watt. Thus, they
were not able to compete with bipolar
transistors and SCR’s in power-han-
dling applications. The reason for that
is that in a typical FET. the current
travels horizontally. just below the sur-
face of the chip. and the maximum cur-
rent density is much lower than that of
continwed on page 97
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MINZADS

AND

RESERVE
YOUR SPACE

6 < rate $550 per each insertion.
Reaches 220,500 reacers.

Fast reader service cycle.

Short lead time for the placement of
ads.

e We typeset and layout the ad at no
additional charge.

Call 212-777-6400 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.

I
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.
36 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, Il. 60014, (815) 459-0666.

CIRCLE 7 ON FREE INFORMATION CARD

This DYNAMIC NOISE REDUCTION SYS-
TEM is a significantly improved version of
the NR-2 (featured in R.E. Aug./Sept. 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, M/C welcome. Advanced
Analog Systems Inc., 790 Lucerne Dr.,
Sunnyvale, CA 94086, (408) 730-9786.

Dolby ® is T.M. of Dolby Licensing, S.F. CA

CIRCLE 10 ON FREE INFORMATION CARD

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. Visa/
Mastercharge accepted. Huntron Instru-
ments, 15123 Hwy. 99 North-Lynnwood,
WA 98037 (800) 426-9265.
CIRCLE 3 ON FREE INFORMATION CARD

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

RADIO-ELECTRONICS

AMATEUR MICROWAVE RECEIVER SYS-
TEM (pictured) provides wide-band, high
gain reception of amateur television trans-
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.
CIRCLE 5 ON FREE INFORMATION CARD

AUDIO DELAY LINE, Make your listening
room sound like a concert hall. The ARS-
917 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, M/C welcome.—

Advanced Analog Systems Inc., 790 |

Lucerne Dr., Sunnyvale, CA 94086, (408)
730-9786.
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MAIMI=/ADS

CALL NOW
AND

RESERVE
YOUR SPACE

6 rate $550 per each insertion.
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.

Call 212-777-6400 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.

UNGAR HEAT GUN weighs 13 ounces, in-
cluding 6’ full length 3 wire cord. Positive
control where precise hot air direction is
required. Ideal For...  Solder Preforms
e Shrink Tubing e Reflow soldering
e 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 logic probe. It's fea-
tures are: 50 MHZ frequency range, high
input impedance of 10 MSL, wide range
of power supply 4.5 to 30 VDC, Hi, Lo,
Open/Bad, and pulse LED indicators
Audible warning, and much more at un-
believable price 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, M/O,
VISA, and M/C are accepted.)
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WAKE UP to a sunrise every morning. The
new elarm™ sunrise is a revolutionary
alarm that wakes you slowly and gently
with a special sequence of lights and
sound. Several models are available
starting at only $89.95. Write for more in-
formation: Lour Sales Group, Dept. 12,
P.O. Box 94728, Schaumburg, IL. 60194.
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NOVEL QUALITY KITS RDU-1: Alternately
flashes 2 (or more) LEDS $3.95. RDU-1A:
Alternately flashes 2 (or more) lamps
specify 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 & forth 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 shipping NYC/NYS
residents add appropriate tax.
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Digital sound from your analog recordings?
The ASRU improves the dynamic range of
records and tapes by 18dB. See R-E cover
story 3-4/81 or send for free catalog. Kit:
$110 postpaid. M/C, VISA. Orders only
800-227-1617, Oper. 191. Symmetric
Sound Systems, Inc., 912B Knobcone PI.,
Loveland, CO 80537.
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[ .. only $24.95 US/PPD. For fast delivery, |

New -
.300 Amp

YES, 300 Watts RMS... build this “BRUTE"
amp easily with our special HEATSINK
and PCB kit ... complete with instructions

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.
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VERSATILE LABORATORY POWER SUP-
PLY delivers a fully regulated output from
0 to 30 VDC at 0 to 2A. Ripple and noise is
less than 250 uV RMS. Model 3002A fea-
tures continuously adjustable current
limiting and precision constant voltage/
constant current operation with ‘“‘auto-
matic crossover." Unit can also be used
as a current regulated power source. Only
$119.95. Electro Industries, 4201 W. Irving

Park Rd., Chicago, IL 60641, (312) 736-0999.
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[ MASTERCARD ACCEPTED. SRS PO BOX

AMATEUR MICROWAVE RECEIVER SYS-
TEM 36" Parabolic antenna, receives 2.1-
2.5 GHz with over 55 db system gain,
$199.95. REPAIR, we repair all makes of
communications equipment, including
amateur microwave. Large line of elec-
tronic kits and parts. Send $2.00 for cata- |
log, refundable on first purchase. VISA & |

50, East Detroit, Ml 48021 (313) 791-5551.
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Troubleshooting IC circuits

INTEGRATED CIRCUITS ARE STRANGE
and mysterious things to many of us.
However, as times change, so must we;
and because IC’s appear to be with us
to stay, we're going to have to learn to
troubleshoot the circuits they appear
in. The question is: How do you trouble-
shoot something that looks like a black
bug with 24 legs?

The answer 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. Check the inputs 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 IC’s have the out-
put transistor built in, in which case
they drive the speaker directly.) To test
the IC, feed a low-level—about one-
volt peak-to-peak—audio signal to the
input. Then, check for the normal
signal-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.
check the resistor, and any bypass
capacitors that may be connected to the
power-supply pin. If the resistor shows
signs of overheating, you may have
found the problem. The chances are
that the IC is internally shorted. or a
bypass capacitor is bad. If the supply
voltage is present but incorrect, check
all the other pins of the IC. Some may
have no connection, or go directly to
another IC. but others may have small
resistors to ground. or capacitors. on
them: check 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 check all the external

components before condemning the IC.
though! Some sets use the audio-
preamp driver IC as a volume control—
its output level is determined by a
variable control-voltage. Make sure
that the control voltage is normal, and
varies as it should when the volume
control is turned.

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
can be the video output of a color-bar
generator, and will show a “‘comb™
pattern (see Fig. 1). Use your scope to
set the input level indicated on the
schematic. The three outputs should
bear the familiar “*lazy-S*", or “‘rocker™
shape shown in Fig. 2. Each output
feeds the input of one of the three color-
amplifier transistors. Your schematic
should indicate the correct peak-to-
peak voltage for each IC output.
Normally. the red and blue outputs will
be stronger than the green one.

If you see an input but no output,
read all of the DC voltages developed
on the IC pins. If one pin is supposed to
have +3.6-volts DC, for example. with
a small resistor to ground. and the re-
sistor 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 don't produce

results and the trouble is still present.
look for pins with only a bypass capaci-
tor, or something:else, on them. If you
see a signal on any pin with a bypass
capacitor, the capacitor is very likely
open. Also, the 3.58-MHz reference-
oscillator signal is often brought out to
an external tint-control; check all the
components in that circuit, too. Open
or leaky capacitors can cause feedback
and some very strange symptoms!

Troubleshooting circuits containing
IC’s is really 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 external parts are good. then
there's nothing left between those two
points but the IC.

c

If the problem is intermittent. don’t
ignore the IC’s when you're hunting for
it! IC's can develop thermal intermittents
just like other components. In one
situation that came up some time ago
(and has eropped up several times since)
the 3.58-MHz reference signal of a well-
known mike of receiver dropped out
intermittently. The oscillator was made
up of a sithple op-amp and a crystal.
The IC would get hot. and the signal
would disappear. (By the way. the best
cure we found for that was to use an IC
of a diffetent make from the original!
Sylvania. GE. and RCA all had exact
substitutes for it.)

Audio distortion showed up in a
small black-and-white set that had an
audio IC with a built-in output transis-
tor. Cooling the IC cleared up the dis-
tortion. so the IC was replaced. Unfor-
tunately. the same symptoms showed
up with the new one! The final **fix™
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™
IC’s are hard to find. especially in the
case of some of the imports. Sometimes
we have been able 1o find a substitute




Economy. Accuracy. Portability. Versatility.

Whatever’s important to you,
count onus.

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 $777 it delivers precision six-digit 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 accessories and
input cables.

For a larger (0.43") display, greater accuracy or
TTL compatibility, our portable eight-digit 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, production line or field. Especially
when you consider its £4ppm accuracy, versatility and
complete 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

GLOBAL
SPECIALTIES

CORPORATION

70 Fulton Terr Mew Haven CT 06509 (203) 624-3103. TWX 710-465-1227
OTHER OFFICES. San Francisco (415) 64B-0611, TWX 910-372-7992
Europe: Phone Saffron-Walden 0799-21682, TLX 817477

Canada Len Finkler Lid., Downsview, Onlario

times .01, 1, 1.0, 10 sec), frequency 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 display sampling rate.

For the ultimate in high-precision, our Model 6001
is your best value. It covers a range of 5Hz to 650MHz
with a unigue 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 display. 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 published specifica-
tions, isn't it time you had a Global Specialties’ counter
on your bench?

Call toll-free for details

1-800-243-6077

During business hours

*Suggested U S. resale Prices. specifications subject to change without notice. © Copyright 1981 Global Specialties Corporation

See us at EDS booth nos. K26, 28; L25, 27
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NEVER BUY BATTERIES AGAIN!

with our patenten “SILEEVE ADAPTER”
RECHARGEABLE BATTERY SYSTEM

COMPLETE WITH 4 SANYO "AR" SIZE
RECHARGEABLE BATTERIES, 4 SETS OF "C” &
“D"”" ADAPTERS AND THE CHARGER.

The "AA” cell with ADAPTER'S will power most products that require “C" or "D" batteries.

Rechargeable over and over again, indefinitely. One size fits all. SAVE MONEY 2 WAYS. End repeated

purchases of costly throwaways. Eliminates need to buy rechargeable "C”" & "D" cells. Complete

System $19.95¢ NEED MORE? "AA" batteries $2.10 each ®Adapter sleeves $1.50 "C" & "D" sete

9 V rechargeable $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 7%%. Send check/Money Order

BURTON PRODUCTS cCorp. Dept. Ra-5 P.0. DRAWER E. CORAM, N.Y. 11727
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Design of Digital Systems - six volumes

ADVANCED COURSE
DESIGN OF DIGITAL SYSTEMS
Six large-format volumes — each T1% x 8%",
CONTENTS

The contenis of Design of Digital Sys-
temns include:

Book 1: Octal, hexadecimal and binary
number systems; representation of nega-
tive numbers; complementary systems;
binary multiplication and division.

B : OR and AND functions; logic
gates; NOT, exclusive-OR, NAND, NOR and
exclusive - NOR functions, multiple input
gates; truth tables; DeMorgan's Laws;
canonical farms; logic conventions; Kar-
naugh mapping; three-state and wired
logic.

Book 3: Half adders and full adders; sub-
tractors; serial and parallel adders; pro-
cessors and arlthmetic logic units (ALUs);
multiplication and division systems.

Book 4: Flip-flops: shift registers;
asynchronous counters: ring, Johnson and
exclusive-OR feedback counter, random
access memories (RAMs). read-only
memories (ROMs).

Book 5: Structure of calculators; key-
board encoding, decoding display data;
regusmr systems; conlrol unit; program
ROM; address decoding; instruction sets;
Instruction decoding; control program
structure,

Book & Central processmg umt (CPU);
Mmemaory. char,

BASIC COURSE

Digital Computer Logic & Electronics

CONTENTS
Digital Computer Logic and Elecironics
is designed for the beginner. No mathe-
matical knowledge other than simple arith-
metic is assumed. though you should have

lallon program storage; aaarass modes;
0 interrupts;
interrupt priorilies programming; assem-
blers; executive programs, operating
sysiems, and time-sharing.

OUR CUSTOMERS

Design of Digital Systems has been
bought by more than half the 50 largest
corporations in Amenca, and by Motorola,
Intel, DEC, National Semiconductor, Fair-
child, General Instrument, Hewlelt-
Packard, Heath Co. M.LT, NASA, Smith-
sonian Institute, Bell Telephone Labs, And
many, many mara, as well as corporations
and individuals in over 50 countries.

for logical t ought. It consists
of 4 volumes — each 11%" x 8%" — and
serves as an introduction to the subject of
digital electronics.
Contents include:
| number sy
tween number sysiems; 'AND, OR, NOFI
and MAND gates and inverlers, Boolean
algebra and truth tables; DeMorgan's
Laws; aes:gn of logical circuits using NOR
gates; J-K flip-flops; binary
counters, shift raglslcrs and half-adders.

Blnary octal and

Designing
Digital Systems

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

NO RISK GUARANTEE
There's absolutely no risk to you. If you're
not completely satished with your courses,
simply return them to CL| within 30 days.
‘We'll send you a full refund, plus return post-
age.

TAX DEDUCTIBLE
In most cases, the full cost of CLI courses
can be a tax deductible expense.

PHOME ORDERS - FREE
To order by phone, call (617) 664-3657
with your credit card information. It won't
cost you a dime, because we'll deduct the
cost of your call from the price of the courses
you order.

TO ORDER BY MAIL

You may use the order lorm below if yoo
wish, but you don’t need to. Just send your
check or money order (payable lo Cam-
bridge Learning, Inc. to the address below. If
you don't use the order form, make sure your
address is on your r.neck or the envelope,
and write "DDS gn of Digital Sys-
tems) . DOLE !Dug.lal omputer Logic &
Elactronics), or “both” (both courses) on
your chack.

Mass, Residents add 5% sales tax. We pay
all shipping costs.
: We alsc accept company purchase or-

ers.

AIR MAIL
The prices shown include surface mail
postage anywhere in the world. Air mall post-
age costs an extra $10 for both courses (10
volumas) .

DISCOUNTS
Call or write for details of educational and
quantity discounts, and for dealer costs,

BAVE $5
It you order both courses, you save $5. Order
at no obligation today.

CAMBRIDGE
LEARNING Inc.

1 Judith Drive
North Reading,
MA 01864

* Money-back guarantee

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

T days, 24 hours

* Order free by phone
* Mastercharge/ViSA

* Mo shipping charges

* Tax deductible

* Save 35

Please send me

— sels of both courses

NAME .
ADDRESS
CITYISTATEIZIP

To: Cambridge Learning Inc., 1 Judith Drive, North Reading, MA 01864

sets of Design ol Digital Systems
__ seis ol Digilal Computer Logic & Electronics

Enclosed iz check/maoney order (payable to Cambridge Learning Inc.) for tatal 5

]

519.95 3
51485
52090
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part by determining the function of the
IC and then looking through the list of
IC drawings in the front pages of
replacement part guides. They show
functions. pinouts (a description of
what each pin of the IC does) and so
on. There's no guarantee that that
method will work in all cases. but its a
good place to start. If there are any
numbers on the IC. check them against
those in the guides, and also take into
account the letters at the start of the
number—they can be important. R-E

SERVICE
QUESTIONS

HELPFUL HINTS

Douglas Hoff of Vacaville. CA sends
these hints for the GE AC-B chassis:

The set was dead. with no voltage on
horizontal driver Q551. I ran a jumper
wire from the junction of C551/R551 to
the cathode of Q980. the start-up SCR.

After that, vertical deflection was
poor. with jagged edges on the raster.
Resistor R650 was burning up. I added
more jumpers through eyelets W41A
and B and soldered them together. then
did the same for eyelets W42A and B.
(You'll find the eyelets clearly marked
on the bottom of the board.) With the
jumpers. normal operation was re-
stored.

Thanks very much Douglas! That's
the kind of field feedback a lot of us
need.

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
swilch) and there is a gate pulse on the
retrace switch, but no waveforms on the
transformer! Sometimes the set will kick
on and play; when that happens, every-
thing tests out normal! | need advice!—
G.K., Massillion, OH

From the reaction when the fault is
present. it sounds as if the retrace
switch isn’t doing anything—it could be
open. and also apparently intermittent!
Try checking it. or changing it. If it
were shorting, it would blow the fuse:
but if it's open, you'd get exactly what
you see.

(Feedback: You were right—the re-
trace switch was open. Thanks.)

NO HORIZONTAL SWEEP

A Sony TV-740 came in with just a verti-
cal line in the center of the screen. The
solution seemed easy—find the break in
the yoke circuit. It turns out that C810,
3.5 uF, was open. Since | didn’t have an
exact replacement, | used a 3.0 \LF, 500-
volt-DC capacitor and a 0.47 [LF, 100-

contined on page 98



15MHz DUAL TRACE
PORTABLE OSCILLOSCOPE

PORTABLE

Soar Corp's new Model MS-3015

small scope (43 x 8% x 11%) comes

complete with FOUR operating power

choices built-in!

1. Internal NiCad batteries and auto
re-charge system.

2. AC 90 to 130V,

3. AC 180V to 260V all at 48 to
440 Hz and

4. external DC 11V to 30V (runs on
your car/boat battery).

MODEL 3015

VERSATILE

Dual Trace DC to 15MHz with sen-
sitivity of 2mV to 10V/Div on 12
ranges, your choice of 5 operating
modes, plus X-Y, add, subtract. 19
sweep ranges from 0.5 u sec thru
0.5 sec. with X5 mag. choice of four
trigger modes plus Auto Free run
and preset TV/H. 3.7" rect. CRT
with internal graticle. Comes com-
plete with two 10:1 probes, detach-
able 3 conductor AC cord. FULL
ONE YEAR LTD. WARRANTY.

AFFORDABLE

Quantities of:
1-9 $749.00 each
10 & up 675.00 each

Available at selected distributors or
write/phone:

NORTH m@ﬂ
AMERICAN [/#¥|corporation
1126 Cornell Avenue, Cherry Hill, NJ 08002

Tel. (609) 488-1060
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STATE OF SOLID STATE

continued from page 9]

a bipolar device that uses vertical cur-
rent flow.

Around 5 years ago, a new FET tech-
nology was developed to increase the
current density of the devices. That in
turn, led to the development of high-
power FET's that feature both high-
voltage and high-current capability.
The technological improvement on the
basic MOSFET. Vertical MOS or
VMOS (also called V-groove MOS)
owes its greatly improved characteristics
and high-power capability to a V™
groove channel that promotes vertical
current flow.

. N— Y/

) EPITAXIAL LAYER ‘ :
+SSTHM.'E :

Figure 4 shows a cross section of a
VMOS channel. The device is fabricated
on an n+ substrate that becomes the
drain and provides a low-resistance
current path. An n— epitaxial layer is
added to increase the drain-to-source
breakdown voltage and to reduce feed-
back capacitance.

Lightly doped p— bodies are diffused
into the epitaxial layer to form channel
regions. Smaller n+ regions are dif-
fused into the p— island to form source
regions. The n— epitaxial layer and
substrate now become drain regions.

The V-shaped groove is etched
through the source and channel regions
into the epitaxial layer. A silicon oxide
layer is then grown on the surface and in
the groove and then aluminum metalliza-
tion is added to form source and gate
connections. Finally, the entire chip is
passivated (coated with an inert protec-
tive material) to keep contaminants
from entering the gate material.

The wvertical design of the VMOS
technology gives it the following ad-
vantages over the conventional MOS
structure:

1. The length of the current channel
is determined by the depth of the
diffusion—a much more easily
controlled factor than mask
spacings used to define channel
lengths in conventional MOS.
That makes it possible to obtain a
better width/length ratio and al-

GET TO THE
CORE OF
YOUR APPLE®

Sams wants to introduce

you to the syntax and
programming techniques of
Applesoft with APPLESOFT
LANGUAGE, a complete,
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
Eor:ular Blacksburg group

elps you understand the
important task of successfully
interfacing your Apple to a
variety of peripheral devices.
Experiments are included to
illustrate ApFIe interfacing
fundamentals.

Order both from Sams today
and save more than 15%!

¥ s

—
——

I - |
I E SAMS '
| _BOOKS }
* |
|
|

APPLESOFT LANGUAGE, No. 21811, $10.95

APPLE' INTERFACING, No. 21862, $10.95

Set of both books No. 21962 $17.95

| Amount of Order §
| Add local sales tax where applicable $
Add Handling Costs $2.00

Total Amountof Order 5|
] Check L] Money Order [ VISA I
1 MasterCard (InterbankNo. — )
Account No—______ Expiration Date

Full payment by check, money order, or charge card

[ must accompany your order. ‘
Name (print) I
Signature
Address ]

| city State Zip |

|Cail 800-428-3696 toll-free, or 317-298-5566 for thtl
name of your local Sams Book outlet or to order by
I phone (give Sams Operator the code number in the |
|box below). Offer good in USA only and expiresl
8/31/82, Prices subject to change without notice.
AD 184 |
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Electronic Troubleshooting

WINNER

Hickok’s MX333 with
VARI-PITCH® and LOGI-TRAK®

Instantaneous VARI-PITCH speeds:

» Voltage tracing

e Troubleshooting in hard-to-
reach locations

e Tuning type adjustments
e Resistance checks

e Digital logic troubleshooting

And . . . Detects signal charac-
teristics and abnormalities not pos-
sible with digital or analog meters.

LOGI-TRAK replaces the best
100MHz logic probes and offers:

e Eyes on the probe tip, HI/LO
indication

¢ |nstant identification of margi-
nal states and fault conditions

e 100MHz response

® 5n sec pulse detection

LISTEN to what the MX333 can
do for you. Ask about our NO
RISK 30 day Free Trial.

HICKOK

the value innovator

THEHICKOK ELECTRICAL INSTRUMENT CO.
10514 Dupont Avenue « Cleveland, Ohio 44108
[216) 541-BOB0D

lows higher current densities to
be obtained.

2. Each groove creates two parallel
channels 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 metal drain
contact on top of the chip. That
reduces chip area and thus keeps
saturation resistance low.

4. The high-current density results
in low gate-to-drain (feedback)
capacitance because the portion
of the gate nearest the drain
(called the overlap) is in the bot-
tom of the V groove. In a conven-
tional MOSFET, extra drain-gate
overlap must be provided to
allow for possible mask misalign-
ment. Tht increases the gate-to-
drain and gate-to-source capaci-
tances.

5. The epitaxial layer of the VFET is
lightly doped so it absorbs the
depletion area from the reverse-
biased drain-to-body PN diode.
That greatly increases the break-
down voltage while having little
or no effect on other device
parameters.

Various designs of VMOS transistors
have been developed by different
manufacturers to increase such param-
eters as speed. power-handling capacity.
and voltage and current ratings. Names
given those technologies include
DMOS. VDMOS. TMOS, ZMOS.
HEXFET and SuperFet. We'll get to
them in a future column. R-E

SERVICE QUESTIONS

continued from page 96
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volt-DC one in parallel. That caused
more problems! Now the sweep stops
about 12 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 capacitor is in the hori-
zontal circuit. the original must have
been a special type. with a special
dielectric made to withstand the high-
frequency pulses (like the familiar 4-
legged capacitors).

You'll probably have to get an exact
duplicate. Sony's address is Sony
Corp. of America. 8281 N.W. 107th
Terrace, Kansas City, MO 64195. ook
up the New York State distributor and
try him, too.

HIGH-VOLTAGE PROBLEM

I wrote you recently about a HV
problem in an RCA CTC-68. One of the
things you suggested was the HV-regu-
lator transformer. That was it! The
solder joints were bad. Thanks.

Thanks to Jim L. Webb, Fox, OK, for
the feedback. R-E

A $2.00 VALUE

You can now receive ten prime T-13% or
T-1red LEDs absolutely free. Itis our way of
introducing you to the quality parts we of-
fer.

14803 NE 40th Dept. REO52
Redmond, WA 98052

Yes, Please send me 10 Free LEDs, plus
your brochures on additional products

available. | prefer (] T-1 [0 T-134.
NAME = =
ADDRESS _ it
CIfYzh=rr 2 = ST APt

Please Include $1.00 to help cover postage and
handling.
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" Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

HOME

Earn Your

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 whenever you need it.

In the Grantham electronics program,
you first earn your A.S.E.T. degree, and
then your B.S.E.T. These degrees are ac-
credited by the Accrediting Commission
of the National Home Study Council.

Our free bulletin 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 Engineering
2500 So. LaCienega Blvd.
Los Angeles, California 90034



COMPUTER CORNER

continued from page 90

controls the disk drive) and an eight-
inch one about 250 kilobytes.

Changing the disk-controller board
can allow you to have twice the capacity
on the same disk and drive you have
been using by going to a double density
format. In that format, the amount of
data that can be stored on one side of a
single disk is doubled.

The latest in floppy-disk technology
is quad density, or double-sided,
double-density. There. two read/write
heads are used. one for each side of the
disk. and a single eight-inch disk can
hold up to a megabyte of data.

Most disk systems can be expanded
by adding extra drives. They usually
come set for single-sided, single density
operation, but many can be reconfigured
to take advantage of the more advanced
recording techniques.

Beyond floppy disks are hard disks.
They are usually aluminum platters
coated with a metallic oxide and they
rotate at very high speeds. Because of
the high speeds involved, the read/write
head, unlike that of floppy-disk sys-
tems, does not touch the disk. but floats
very close to its surface on a cushion of
air. Hard-disk capacities start at 5
megabytes and go on from there. Hard

disks are usually found in elaborate
business systems.

A recent—and more affordable—
hard-disk system appeared several
years ago and is rapidly finding popu-
larity in the microcomputer market.
The Winchester-technology disk
(“"Winchester’” was its code name
when it was under development) typi-
cally uses 8- or 5¥4-inch platters to give
capacities starting with several mega-
bytes and going up. Winchester drives
are now available that can fit in the
same space previously occupied by a
standard 5%-inch floppy-disk drive. but
provide many times more storage ca-
pacity. (A representative Winchester-
technology system with floppy-disk
backup is shown to the left of the com-
puter in Fig. 1.) Prices start out around
$3000.00, but. when all the factors are
considered. that is not a big price to pay
if you are going to make extensive use
of the system.

The memory market—both resident
and external—offers a staggering variety
of choices. Those choices involve not
only the medium, but also the quality of
the product. It's a good idea to consult
other computer users and to search
through the ads, catalogs. and com-
puter stores before making a decision.
A computer cannot perform efficiently
if it doesn’t have sufficient memory.
What it doesn’t need, though, is pre-
mature senility. R-E

Get A GNOME
the original micro-synthesizer

day more people discover that PAIA's
c‘:’a%"uayn the most versatile, cost effective
effects device on the market today.
John Simonton's time-proven design
provides two envelope generators, VCA, VCO
and VCF in a low cost. easy to use package.
g:];l;m with it srgu.dt in nbbl:: controller or
to use with guitar, electronic piano,
polytonic keyhoards, etc. A
The pe:fect. introductlun to electronic music
and best.o!nll the Gnome is only $69.95 in
ble kit form. ?Is it any wonder

DIRECT INQUIRIES TO

miAEIecironics, Inc.

Depl.5R.1020 W. Wilshire Bv. Okiahoma City. 0K 73116 (405) 843-9626

[} §end GNOME MICRO- SYNTHESIZER

- ($69.95 plus $3.00 postage|
l {4 “:vend FREE CATALOG I
I name l
I address I
city state Zip
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20 MHz oscilloscope.

scopes. Bandwidth -

DUAL TRACE OSCILLOSCOPE HM 203

HRAMEL=S . new HM 203

Hameg introduces high performance at low cost in the HM 203, a full featured, highly reliable, dual trace
For only $580, the HM 203 has specifications normally associated with higher priced
DC—+20 MHz @ Risetime 17.5 ns ® Overshoot 1%
20 v/cm @ Max. input voltage 500V ® Timebase .5 ys/cm to .2s /cm ® Sweep mag. x5 ® Trigger 5 Hz to
10 MHz @ X:Y plot @ Built-in probe calibrator and more. Its sturdy construction and light weight (13.2 Ibs.)

make the HM 203 equally at home in the field and on the test bench.
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max. ® Y amp range 5 mv/cm to

High performance
at
low cost.

$580

(PROBES INCLUDED)

A quality scope,
made in the US.A,,
by a company with
over 23 years
experience.

HRAMEIL=
88-90 Harbor Rd.

Port Washington, N.Y., 11050
Tek (516) 883-3837

& 286l AVN
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Digital
Multimeter

The Drake DM2350 Digital Multimeter is a
convenient, small handheld liquid crystal
display meter ideal for the serviceman or
hobbyist. This 3'z digit meter is auto-ranging,
I auto-zeroing. has polarity indication, and an

over-range warning signal. Battery life is
greater than 300 hours with a “low battery”
indicator. A continuity test sounds a signal
when circuit resistance [s 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 with order and provide street address
for UPS shipment. Ohio residents add Sales Tax.
Charge card buyers may call toll free:

1-800-543-5612

n Ohio, or for
DRAKE | IAiohaationicalk
l R.L. DRAKE COMPANY

1-513-866-2421
540 Richard Street, Miamisburg, Ohio 45342
INSTITUTIONAL AND DEALER INOQUIRIES INVITED.
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NEW PRODUCTS

For more details use the free information card
inside the back cover.

In general, spring reverbs don't have the
best reputation in the world. Their bassy
“twang"’ is only a rough approximation of
natural room acoustics. That's apity because
it means that many people will dismiss this
exceptional product as “just another spring
reverb’. And it's not. In this extraordinary
design Craig Anderton uses double springs,
but much more importantly “hotrod’s’ the
transducers so that the muddy sound typical
of most springs is replaced with the bright
clarity associated with expensive studio
plate systems.

Kit consists of circuit board. instructions
all electronic parts and two reverb spring
units. User must provide power(=9to 15v)
and mounting (reverb units are typically

mounted away from the console).

CHARGE TO VISA ORMC TOLL-FREE

1-800-654-8657 9AM to 5PM CST MON-FRI
DIRECT INQUIRIES TO:

PAA Electronics, Inc.

Dept.5aR 1020 W, Wilshire By. Oklahoma City. 0K 73116 (405 843-9626

ri | Send the 6740 REVERB KIT $59.95 plus —I

I shipping ($3) enclosed or charged. I
| | Send Free Catalog

I name. I

I address I

state zip

I_city
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DESKTOP COMPUTER, the Advantage, is
the first completely integrated desktop
stand-alone system to offer minicomputer-
grade graphics capabilities. It includes a
12-inch display, two 5%-inch high-capacity
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floppy-disk drives, an 87-key Selectric-
style keyboard, and a choice of optional
broad-ranging operations and applica-
tions software.

The Advantage is built around a 4-MHz
Z80A and includes 64 kilobytes of random-
access memory (RAM). It features a 12-
inch bit-mapped CRT display to produce
bar charts, pie diagrams, plotted graphics,
and 3-dimensional visuals, driven by an
additional 20 kilobytes of RAM that sup-
port the bit-mapping feature. With the Ad-
vantage, small-business computer owners
will be able to integrate graphics into
their everyday business without paying a
premium. The Advantage is priced at
$3999.00.—North Star Computers, Inc.,
14440 Catalina Street, San Leandro, CA
94577.

PHONO CARTRIDGE, mode! MV30HE, is
designed excusively for model SME 3009
Series I/l and model SME 3009 Series /1S
tone arms. It is a high-performance, minia-
ture cartridge that is integrated with an
SME carrier-arm. The integrated design
results in significantly reduced effective
mass; it virtually eliminates headshell
resonances, and provides easy-to-mount
convenience.

The model MV30HE features a distor-
tion-reducing hyperelliptical stylus, the
tip of which provides as much as a 25%
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reduction of distortion over a conven-
tional bi-radial (elliptical) stylus. Its low
mass allows the stylus assembly to follow
the record groove not only up to, but
beyond, the theoretical cutting velocities
of today's recordings. The “HE" stylus as-
sembly also incorporates a telescoped
stylus-shank structure for reduced effec-
tive mass, without sacrificing stiffness.
Installation of the model MV30HE simply
requires plugging the carrier arm into the
tone-arm pivot of a turntable. The inte-
grated design eliminates the nuts, screws,
and terminal-pin wires usually needed to
mount phono cartridges. The model
MV30HE has a suggested retail price of
$230.00.—Shure Brothers Incorporated,
222 Hartrey Avenue, Evanston, IL 60624,

MICROPHONE, model PL88, is a dynamic
cardioid vocal microphone, featuring
voice-tailored frequency-response char-
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acteristics; it is resistant to handling-
noise. Designed for the vocalist on a tight
budget who is unwilling to compromise
his or her standards of quality, the mode/
PL88 features an on/off switch and, for
additional flexibility, is available in both
high- and low-impedance models. The
model PL88 is priced at under $70.00—
Electro-Voice, Inc., 600 Cecil Street,
Buchanan, MI 49107.

STEREO CASSETTE DECK, model KX-70,
uses metal tape and has an exclusive
computerized memory that provides fast,
automatic program access, as well as re-
peat operation.

Called the Direct Program Search Sys-
tem (DPSS), the microprocessor-con-
trolled memory expands the deck’'s nor-
mal functions to include fast-forward and
rewind search of up to 15 music selec-
tions on each side, as well as single-selec-




-
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tion and full-side repeat and re-record/
standby. The DPSS is easy to operate and
features a multicolored LED display and
lighted arrows as mode indicators.

Electronic full-logic controls give in-
stant response at the touch of a button,
and allow the listener to change modes
without an intervening "'stop' action, and
without tape stretch. Operation is simpli-
fied further by smooth-action pocket
loading, and the pocket is removable for
easy head-cleaning and demagnetizing. A
dual-motor system insures minimal wow
and flutter, and provides fast handling of
the tape.

Other features include Dolby noise-re-
duction; a newly developed amorphous-
alloy magnetic head for optimum metal-
tape performance; three tape-selector
positions with automatic equalization and
bias-matching; seven-LED peak-level
meters; a timer/standby switch; single-
operation recording; MIC mixing; auto-
matic jacks, and a headphone jack. The
model KX-70 has a suggested retail price
of $349.00.—Kenwood Electronics, Dept.
P., 1315 E. Watsoncenter Road, Carson,
CA 90745.

SPEAKERS, model Micro 10, are 132 x
915 x 9% inches, and have cabinets made
from American black walnut. They feature
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new 6%-inch modified polypropylene
woofers with 1%-inch high-temperature
aluminum voice-coils; leaf tweeters, cases
lined with lead, and hand-rubbed oiled
walnut cabinets. The model Micro 10 is
priced at $500.00 a pair—Soundmates,
796 29th Avenue S.E., Minneapolis, MN
55414.

AMBIENCE ACCESS SYSTEM, mode!
ARU, offers a unique time-delay system
that adds nothing of its own to sound re-
production. The listener receives the am-
bience that is present in the recording;
there is no extra reverberation, and the
effect is that of being in the concert hall.
The original signal is transmitted without
modification to the front speakers, while
the same signal is fed to the side speakers,
with a time delay of .03 seconds. In addi-
tion, a pair of rear speakers receives an
uncorrelated signal that consists of the
difference between left and right front

channels, also delayed by .03 seconds.
In most recordings, the extreme low-
frequency signals are cut in mono; thus
the 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
front channels is added to the rear speaker
at frequencies below 60 Hz. High fre-
quencies are contoured for the side and
rear speakers as they would be in the con-
cert hall. A remote-control unit with a 25-
foot cord permits sound levels for the
front, side. and rear speakers to be ad-

justed from a distance.
‘T-‘ll
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The 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 the remote-control section. It will
function with any stereo system the user
now has, and with any kind of music, as
well as interface with virtually anything the
user might acquire in the future. The
model ARU is priced at $829.00.—Bench-
mark Acoustics, 201 West 89th Street,
New York, NY 10024.

CORDLESS TELEPHONE, mode/ FF-4000,
is microprocessor-based;: the user can

@==  Audio
Modules

MOSFET

Power
Amplifiers

*BUILT-IN HEATSINKS *ONLY 5 CONNECTIONS
REQUIRED * 5 YEAR WARRANTY

Choose ILP MOSFET power amps when you need the ut-
most in performance without spending big money. They

provide the fastes! possible slew rate, low distorlion at
high frequencies, + betler thermal stability. MOSFET
power amps work with complex loads without difficully
and without crossover dislortion. Three models are
available, with integral heatsink to mount on your own
chassis (optional rack mount cabinel available). Con
nechion is simple — via 5 pins. MOSFETs can be com-
bined with other ILP modules to creale almost any audio
system, whalever your age or experience

Ultra-fi specificalions; Slew rate 20Vus. Rise lime 3 us
S/N ratio 100 db. Frequency response (-3 db) 15 Hz - 100 |
kHz. "rédgﬁyplcal al 1kHz) < 0.005%. IMD (50Hz/TkHz
4:1) |
MOS120 B0W/4-81 (requires = 45V) $79.95 |
MOS200 120W/4-B4 (requires = 55V) $129.95 |
MOS400 240W/411 {requires :S{NJ $195.95

WRITE FOR FREE CATALOGUE LISTING;
“BIPOLAR POWER AMPLIFIERS “HIFI PREAMPS
*MIXERS *POWER SUPPLY UNITS *CABINETS
*GUITAR RREAMP and more

GLADSTONE

Electronics 901 Fuhrmann Bivd,, Buffalo, NY, 14203
CALL (716) 849.0735 to order. Have your
VISA or MasterCard ready. For information
call (416) 787-1448 or circle reader number.
Dealer/lOEM enquiries (416) 787-1488. In
Canada: Gladstone Electronics. Toronto
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Q@ « CBstandard
% * 2meter
\e\ » Scanners
Amateur Bands
0 « General Communication
WY« industry
» Marine VHF
. Mlcro processor crystals
Send 10¢ for our latest catalog. Write or

_OhOﬂE‘ for more o‘era;.'s
P.O. Box 0601?
e Ft. Myers, Florida 33906
| | all phones (813) 936-2397
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For Sinclair

ZX81

Memotech 64K Memopak
The Memcpak is a B4K RAM pack which extends
the memory of the ZX81 by a further 56K, Design-
ed to be in the price range expected by Sinclair
owners. Plugs directly into the back of the ZX81
and does nof inhibit the use of the printer or other
add-on boards. There is no need for additional
power supply or cables. The Memopack together
with the ZX81 gives a lull 64K, which is neither
swilched nor paged, and is directly addressable
The unit is user transparent. and accepts such
basic commands such as 10DIM A(S000).
With the Memopak extension the ZX81 is
transformed into a powerful computer, suitable for
business, leisure and educational use, at a frac-
tion of the cost of comparable systems

GLADSTONE

Elecrromcs 801 Fuhrmann Bivd., Buffalo. NY

Cal!{?15}349 0735 to order, Have your VISA or
MASTERCARD ready. $3.00 shipping and
handling.

In Canada, call (416) 787.1448,
Mail orders send check or money order. Sorry
no CODs. Circle reader service card for
Sinclair software catalogue.
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choose 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 such as call waiting,
call forwarding, three-way calling, and
speed calling can be used, via a special
“hook' key.

The model FF-4000 has automatic dial-
ing capability, which means that the user
can store up to three numbers in memory
and dial any one 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 the
owner, to prevent unauthorized use of the
system.

Very low power-level operation allows
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longer performance from a single charge
than possible with any other cordless tele-
phone. Special circuitry permits the hand-
set to be recharged fully in under four

If you’re looking for frouble,
youcame fotheright place

“ AT H

When you're testing circuitry,
you need the best trouble-
shooter around: The AP L
Test Clip. P

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 DIP leads. 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 AP Test Clips in
22 standard or connector-

o '{J_:.,.
'IHM _..m“

R

ﬁ

nﬁuﬁ
= Bk

compatible models in 11 sizes.
(They're also available with
long, headless test lead pins for
attachment to AP
jumper cable
assemblies.)

And every one is
made with highest
guality engineer-
ing-and industrial-
grade materials
for long life and
reliability.

So don’t go looking for trouble
until you've contacted your AP
PRODUCTS distributor and
ordered AP Test Clips—the best
little troubleshooters around.

Call TOLL FREE, 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.0O. Box 603

Mentor, Ohio 44060
(216) 354-2101

In Europe, contact A P PRODUCTS GmbH e Baeumlesweg 21 = D-7031 Weil 1 @ W, Germany
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hours. There is also a re-dial button, which
permits one-button re-dialing of the last
number called; a ‘'battery-low’ light,
which indicates when the handset is in
need of recharging; a “‘charge’ light on
the base, which indicates that the hand-
set's batteries are being recharged, and a
“power" light on the base to indicate that
power to the base station is on. Other fea-
tures include volume control on the hand-
set and double modular external jacks on
the base station (one for regular phone-
line hookup, the other for any telephone
accessories, such as phone-answering
devices, etc.)

The mode! FF-4000 has a suggested re-
tail price of $349.95.—Electra Company,
300 E. Country Line Road, Cumberland,
IN 46229.

model 800T and model 805T,
are ruggedly constructed injection mold-
ed cases, made of high-impact polypropy!-
ene, combined with molded polyurethane
pallets.
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Mode/ 800T (shown) measures 18 x
13%2 X 6 inches, and has two pallets; it is
priced at $107.00. The slightly smaller
model 805T measures 18 x 13%2 % 5
inches, and has one pallet; its price is
$87.00.—Platt Luggage, Inc., 2301 S.
Prairie Avenue, Chicago, IL 60616.

I The P/C Desk Console, has
been introduced for the Sharp PC-1211
and the Radio Shack TRS-80 pocket com-
puters with printer. Constructed of black
plastic and measuring 8.5 x 16 x 2.75
inches, it has room for three cassette
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boxes, a full set of 3 x 5-inch cards, two
paper rolls, a spare print ribbon, and the
interface cable. The P/C Desk Console is
priced at $19.95, plus $2.50 shipping, and
6% tax for CA residents.—Fox/Walker,
4650 Arrow Hwy., Bldg. G-17, Montclair,
CA 91763. R-E



NEW IDEAS

Typewriter word counter

HERE'S A PROJECT THAT CAN SAVE YOU
some time when you need a manuscript
of a specific length, such as for a school
project, a classified advertisement. etc.
It will keep track of how many words
vou've typed. and display the total. The
circuit uses Hall-effect switches (Sprague
UGN-3020T, or equivalent) to detect
keystrokes and spaces.

The Hall-effect switches are sensitive
to the presence 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 @;
when the magnet moves away, the
switch opens and, because of the
10,000-ohm pull-up resistor, the output
goes to logic 1.

The switches are connected to %4 of
a 4043 RS flip-flop. After the circuit has
been reset, the output from that flip-
flop is at logic 1. At the first keystroke,
the output from the Hall-effect switch
goes to logic @, pulling the flip-flop's
output to logic @. The output from the
flip-flop drives the MCI14553 three-
decade counter. That counter is nega-
tive-edge triggered. so the transition of
the flip-flop’s output from logic 1 to
logic @ 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 controls the
315-digit LED display.

Each subsequent key stroke is ignored
until the space bar is hit. Hitting the
space bar opens the space-bar Hall-

PERMANERT MAGMNETS
f-

= EXT

(see T ) Jiy

effect switch, which in turn resets the
RS flip-flop. Subsequent spaces are
ignored until the next keystroke 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 1., and the next keystroke incre-
ments the counter.

When the count reaches 999, the next
negative transition will clear the counter
but set its overflow high. That overflow
output is latched 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 inside 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 mounted 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 magnets should be positioned so
that the thick side of the switch (the
side opposite the dot) is normally near
the magnet’s south pole.

You can 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
extend battery life.—Larry Dighera

HALL-EFFECT
SWITCHES

(SPRAGUE UGN-302.0T) 99K

40@“

e

FIG. 1

NEW IDEAS

This column is devoted to new ideas.
circuits, device applications, construc-
tion technigues, helpful hints, etc.

All published entries, upon publica-
tion, will earn $25. In addition, Panavise
will donate their model 333—The Rapid
Assembly Circuit Board Holder, having a
retail price of $39.95. It features an eight-
position rotating adjustment, indexing at
45-degree increments, and six positive
lock positions in the vertical plane, giving
you a full ten-inch height adjustment for
comfortable working. (See photo below.)

| agree to the above terms, and grant
Radio-Electronics Magazine the right
to publish my idea and to subsequently
republish my idea in collections or com-
pilations of reprints of similar articles. |
declare that the attached idea is my
own original material and that its publi-
cation does not violate any other copy-
right. | also declare that this material
had not been previously published.

Title of Idea

Signature

Print Name Date
Street

City ~ State ZIp

Mail your idea along with this coupon
to: New ldeas Radio-Electronics,

200 Park Ave. South,

New York, NY 10003

-
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SATELLITE TV RECHVER

continuwed from page 53

ietrole

The Original...

Pana
Scopes

from SOLTEC"®

CORPORATION

15MHz, Single Trace,
1mV/Div to 2V/Div.,
11 Ranges. Auto Fix Triggering

(At the uplink transmitter, the video is
pre-emphasized to reduce degradation
in quality during transmission and is
dithered—or dispersed—at a 30-Hz rate
to prevent interference to ground-based
microwave links. The two processes
must be ‘“‘undone’ to recover the
original video information.)

A de-emphasis network after Q4
made yp of R22, R23 and C45 removes
the pre-emphasis that was added at the
uplink source. Transistor Q7 isolates
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-subcarrier components

A First in the industry, with
over thirty years of use by
satisfied customers.

Spray Pack Mark Il
gets into places of
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 Il
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.

: PIAY Pl(l .

L LUBRI-CLEANER

% FLASTICE Ao WTAL 3
BN CAPACTY AND RIEN

from the video; sometimes they can Spray Pack Mark Il
wreak havoc with devices like external is the best-priced
lubri-cleaner.

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 x2-gain amplifier/buffer stage
that drives C49 and D3, a simple clamp-
stage that removes the 30-Hz dither
that would otherwise cause the picture
to flicker. Following the clamp stage.
emitter-followers Q10 and Q11 provide
enough gain to produce a one-volt

Avallable at Leading Distributors

Praduct of

OUIE TROLE

COMPANY

455 M mr.,u um:, Building

15MHz, Dual Trace,
1mV/Div to 2V/Div,
11 Ranges, Auto Fix Triggering

w/probes
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peak-to-peak video signal into a 75-ohm

St COMPUTERS

Audio demodulator
FM audio from the satellites is trans-

Complete Microprocessors line, peripherals & Terminals.
Green 12" Monitor . .$129.00 SOROC 10 135 ... ...795.00

2 : : 5 B/W 12* Monilor . . . 103,00 Tho9/d. .., ... 379.00
mitted on subcarriers in the 5.5-7.5- Visicalc .., ........200.00 Epson MX-80 . ... .. .call us

. z E Microsoft Z/80 . . . . ..320.00 Color Monitor L.call us
MHz range (with 6.8 MHz being typi- IDS PRISM B0 .. callus  TLB10 ....... 139500
cal), making a tunable audio-demodula- TH745 ... ... 144000 80 Column Board . . . .299.00

tor a must. A high-pass filter consisting
of C54, C55. and L9 couples the audio
subcarrier to a second PLL stage, IC7.

Texas Instruments

$695

W/DFUUES 20MHz, Dual Trace, S . ! > Invest. N_'lal creenaa 3 4200 T1-590 Ry ....8175.00
1mV/ Div to 2V/Div. similar to that used in the video section Acinssories g'gk"& it fggg
11 Ranges, Auto Fix Triggering with the exception that it operates only PCI00C .. ... .. Tl Pragrammer LCD . 5495
. - over a 5S-8-MHz range. Its center fre- TEBANG s MBAC T P A S 49.95
quency is determined by the capacitance HEWLETT-PACKAHD
across pins 12 and 13. That capacitance HP/125 Computer ... call s HP-11C NEW .. ... call Us
is formed by a varactor diode (D6) and I3 TE i i s v e 200 HP-12C NEW . ... . ..call us
: : z HP-33C 8500 HP-41C Mem Module - 26.00
C67. The bias on the varactor is ad HP36C 1500 HPAIOV o 24300
Jjusted by the front-panel Aubio potenti- n;iag g .]ég% HP-67 ............285.00
e 7 . -41C Prog ; HP-87 ..... ..570.00
ometer; increasing the vollage Increases HP-41C Printer .. ... .285.00 Ouad Ram ... call us
the frequency of the PLL. The PLL fol- HP-41C CRO ROR ...169.00 Application Pac . ... _call us
HPJES: s o 1995.00  HP/B3.......... 1670.00

lows the FM subcarrier and outputs de-
modulated audio at pin 14. That audio
is low-pass filtered by R43 and Cé64,
and applied to a %20 gain stage made up
of half of 1C6. a dual op-amp. The out-
put of IC6 is 1-volt peak-to-peak and is

SCM TYPEWRITER SPECIALS

SCM 2200 .. ......5284.00 INTREPID $274.00
SCM 2500 294.00 CLASSIC 12 164.00

30MHz, Dual Trace,
1mV/Div to 2V/Div,
11 Ranges, Auto Fix Triggering

w/probes

All units shipped in original cartons with accessories
according to manufacturer's specification. Send

8 -in stock now at ygur [Oca| capable of driVing a 600-ohm load. ITIIDHQY orders, personal check 2 weeks to clear. In
= Illinois add 6% sales tax. Add $6.95 mini hip-
g SOLTEC ®DISTRIBUTOR AFC ping & handling charges per unit. W:ISPLT;UITP; G
e ® Subject to availability. Written warranty for specific
= SOI I Ec The AFC (Automatic Frequency products can be obtained free upon request. Above
(8] A prices are for mail order and prepaid only. Prices and
w CORPORATION Control) stage performs the important specifications subject to change without notice. Send
- i ceepi ion: il ord

v} function of keeping the 4-GHz signal mail orders..

] 11684 Pendleton Si., Sun Valley. CA 91352 . .

o Toll Free: 1-800-423.2344 centered in the 25-MHz wide 70-MHz o

2 or, in Calif, 1-213-767-0044 [F. Although that task sounds compli- 519 DAVIS EVA@%{{{L"BD%:C‘?EL 312-869-6144
o . cated, the AFC circuit is really quite —
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simple. Its heart is the TUNING potenti-
ometer, R47. and a constant-current
source. IC8. That IC provides a current
to the potentiometer, where a voltage
drop takes place. The output of the
constant-current source is modified by
a current mirror formed by D7 (a
2N4123 transistor with its base and col-
lector leads tied together) and Q12. By
varying the current applied to that cur-
rent mirror. we can vary the current
through the front-panel tuning potenti-
ometer, and thus the voltage drop
across it.

In effect, we “‘steal”” some of IC8's
constant current; that tends to linearize
the tuning characteristics of the first
local-oscillator. Integrated circuit [C6-a
1s used to drive the current mirror and
the circuit performs a voltage-to-cur-
rent translation.

The output voltage from the demodu-
lator (taken from the emitter of Q4) is
filtered by R33 and C52 to remove any
trace of video signal, so that all that's
left is a control voltage representing a
frequency. That voltage is applied to
the non-inverting input of ICé6-a and
controls the voltage to the current
translator, causing an AFC action to
take place. If the signal drifts higher.
the AFC circuit steals more current

from IC8. causing the voltage drop
across the tuning potentiometer to de-
crease and pulling the receiver back on
frequency.

Power supply

A simple full-wave bridge rectifier-
type power supply. shown in Fig. 8.
provides unregulated 18-volts DC for
the receiver, and IC11, IC12, and IC13
provide regulated 15. 12. and S-volts.
respectively. The 18-volt, l-amp.
power transformer is housed in a
separate enclosure to reduce heat drift
in the receiver.

In the next part of this article we'll
present foil patterns and parts-place-
ment diagrams for the receiver. along
with assembly instructions. R-E

Support the
March of Dimes

NN BIRTH DEFECTS FOUNDATION I

THIS SPACE CONTRIBUTED BY THE PUBLISHER

O/

CONVENIENCE

Model 324
THE ELECTRONIC
WORK CENTER

SUGGESTED
RETAIL PRICE

$49.95

PRECISION
ADJUSTMENT
KNOBS
TILTS, TURNS

& ROTATES

SOLDER >
HOLDER

b——SPRING LOADED
TENSION BAR

S . SIX INDIVIDUAL
)5' COMPARTMENTS

BANAY, =3 Contact your local dedler today.

PANAVISE PRODUCTS; INC. 2850 E. 29th St., Long Beach, Ca. (213):595-7621
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e
RECIPES

Author Don Lancaster takes a
unigue and innovative approach
to CMOS and TTL with these two
great books from Sams!

In CMOS COOKBOOQK, he
outlines the differences between
CMOS and other MOS designs
and describes CMOS' many
advantages. An actual mini-
catalog lists pinouts and
applications for more than

100 different devices.

In TTL COOKBOOK, Don takes
a look at TTL logic circuits and
demonstrates many kinds of
practical applications for this
most inexpensive and most
widely applicable form of
electronic logic.

Help satisfy your basic electronics
appetite with these easy-reading,
information-packed Sams
cookbooks! Order both of them
today and save over 15%!

TTL CMOS

COOKBOK  COOKBOOK

1
-

SAMS BOOKS
CMOS COOKBOOK, No. 21398 $12:05 PREE=——
TTL COOKBOOK, No. 21035 SIS —
Set of both books, No. 21958 $.19:95FNE===S

- -

Amount of Order %

Add local sales tax where applicable —

Add Handling Costs §——1

Total Amount of Order &I

[J Check  [J Money Order [ VISA
[] MasterCard Interbank No

Account No

Expiration Date

Full payment by check, money order, or charge card must
accompany your order

2861 AVIN

Name (Print)
Signature
Address.
City State 2ip
Call 800-428-3696 toll-free, or 317-298-5566 for the name
of your local 5ams Book outlet or to order by phone (give
sams Operator the code number in the box below). Offer
good in USA only and expires 8/31/82 Prices subject to
change without notice

AD167 1
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YOUR

TOOLS FOR
TOMORROW'’S
TECHNOLOGY

SLANT
EDGECUTTERS

DIAGONAL
EDGECUTTERS

CURVED
ROUND NOSE

AVAILABLE AT YOUR DISTRIBUTOR

ADVANGED ™
TOOL
TECHNOLOGY c

18217 PARTHENIA ST e NORTHRIDGE, CA 91325
(213) 9931202

RADIO-ELECTRONICS

NEW BOOKS

For more details use free

Information card inside back cover.

INSIDE BASIC GAMES, by Richard Mateosian. Sybex, 2344 Sixth
Street, Berkeley, CA 94710. 325 pp including appendix and in-
dex; 7 x 9 inches; softcover; $13.95.

Assuming that the reader has some knowledge of BASIC pro-
gramming, this book teaches him or her how to design error-
free interactive BASIC programs, including games and other
“‘real time' situations. Eight different kinds of computer games
(a total of 14 games) are described in detail, then completely
analyzed to illustrate how the games were designed and de-
veloped in BASIC. All aspects of game-program design, includ-
ing program structuring, cursor positioning, randomization,
and other concepts are discussed. Programs for games such as
Hangman, Ten-Key Flicker, and Taxman are coded in Microsoft
BASIC, and versions are provided for the PET/CBM, APPLE I,
and TRS-80.
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EXPERIMENTS IN TELECOMMUNICATIONS, by Morris Tischler.
Gregg Division, McGraw-Hill Book Company, 1221 Avenue of the
Americas; New York, NY 10020; 186 pp; 8% x 11 inches; soft-
cover; $7.95. EXPERIMENTS IN GENERAL AND BIOMEDICAL
INSTRUMENTATION, by Morris Tischler; same publisher and
format; 201 pp; $8.95.

These two books are part of a series presenting linear IC's in a
variety of circuit applications, and are written for use by elec-
tronics technicians who have a basic knowledge of transistors
and test instruments. Each volume covers theory and applica-
tion through laboratory experiments and tracks with standard
electronics-course coverage. Step-by-step lab procedures re-
inforce learning with hands-on activities using common lab
equipment and devices presently used in industry.
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HANDBOOK OF OSCILLOSCOPES: Theory and Application, by
John D. Lenk. Prentice-Hall, Inc., Englewood Cliffs, NJ 07632.
340 pp including index; 6%a x 9% inches; cloth; $19.95.

This new and revised edition carries through all the features of
the first edition, bridging the gap between oscilloscope theory
and practical applications. It is designed as a basic textbook for
student technicians, hobbyists, and experimenters, and as a
guidebook for experienced working technicians and engineers.
Each chapter has been expanded to include new material, and
existing information has been updated to reflect present-day
trends, especially in the extensive use of curve tracers. The re-
vision also simplifies much of the material in the first edition.

Assuming that readers are not familiar with the operating
principles of oscilloscopes, the opening chapters present sim-
plified details. Chapter one through four cover oscilloscope
basics—typical operating controls and characteristics, specifica-
tions and performance—as well as a brief description of oscil-
loscope accessories. Throughout, the descriptions are kept to
the block-diagram or simplified 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 Summit, PA 17214.
308 pp including index; 5% x 8% inches; softcover; $8.95.

“What can a microprocessor not be used for? It will not mend a
broken heart. It will not ensure justice among all men. It will not
bring happiness to the lonely. It will not perform its functions
instantaneously. Outside of those constraints, there is very little
that it cannot do or assist in doing."...

So starts this book, whose object is to show the principles of
microcomputers and to demonstrate some of the nearly infinite
numbers of ways in which the microcompressor can be applied
to measurement, process sequencing, ‘‘smart’ instruments, and
some of the more traditional computer applications.

g
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The book is written with the assumption that the reader has no
familiarity with binary arithmetic, BCD, hexadecimal or octal
notation; because of that, those subjects are all treated early in
the discussion.

Emphasis is placed upon the use of the microprocessor in the
control, sequencing, and measurement functions and the mani-
pulations of bits and bytes at the machine or assembly-language
level in which most of the simple evaluation kits operate. It is not
assumed that any of the extensive “'development systems'" are
available to the reader.

The basic aim of the text is to render the use of microproces-
sors are simple as possible in the widest span of applications. The
same subjects have been treated in different locations in the text
from different viewpoints, so that a second and perhaps third
encounter with the same topic will generate greater familiarity
and understanding of the less-familiar concepts.
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HANDBOOK OF SIMPLIFIED RADIO, PHONO, AND TAPE RE-
CORDER REPAIRS, An lllustrated Troubleshooting Guide, by
James Edward 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, spiral binding;
$16.95.

The car radio keeps fading in and out...the tape-recorder play-
back is on the blink...the pickup arm on the stereo refuses to lift.
For most people, repairs on three items like those would come
to considerable expense at a repair shop.

This book is a simplified, time-saving guide that shows you
how to troubleshoot radios, phonographs, and tape recorders
quickly. Through step-by-step troubleshooting charts, you will
find the source of the problem. Locate the symptom in the
appropriate chapter and simply follow the troubleshooting
chart. The malfunctions are listed according to the most likely
occurrences. Not only are you told what component to check,
but also how to make the necessary tests so that you can narrow
the problem down to its primary cause. Succeeding steps are
then outlined.

Once you know what the trouble is, it's a matter either of re-
pairing or replacing the component. This book shows you how
to make simple repairs, when that is possible, as well as indicat-
ing at what point a replacement is the only solution to the prob-
lem.
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TELECOMMUNICATION TRANSMISSION HANDBOOK, 2nd Edi-
tion, by Roger L. Freeman. John Wiley & Sons, Inc., One Wiley
Drive, Somerset, NJ 08873. 707 pp including appendices and
index; 6'2 x 9% inches; hardcover; $49.50.

For practicing telecommunications engineers and advanced
students, this standard handbook—now fully revised and up-
dated—provides the practical and real-world information needed
for telecommunication design for single links or for complete
networks. It treats the technical expertise of 14 transmission
disciplines with a unified telecommunications-system approach.

Because many engineers are unfamiliar with some aspects of
transmission technology, each chapter begins with an examina-
tion of key concepts, which are then applied to the specific en-
gineering situations. That integrative approach makes available
a wealth of on-the-job techniques that can be used in any area of
transmission-problem solving, whatever the engineer’s specialty.
Many tables, nomograms, and curves illustrate basic principles
and suggest additional applications.
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INTERFERENCE HANDBOOK, by William R. Nelson, WAGFQG.
Radio Publications, Inc., Box 149, Wilton CT 06897. 247 pp in-
cluding index and data on other recommended handbooks; 5%
x 8Vs inches; softcover; $8.95 plus $1.00 for postage and handling.
This book tells how to locate and cure RFI (Radio Frequency
Interference) relating to TV, stereo, radio, power lines, and tele-
phones. Problems in all of those areas are analyzed and solved.
There are many photos, diagrams, and charts. Suppression cir-
cuits for interfering devices are discussed in detail, as well as
protection techniques for home-entertainment equipment.
Interference is a fast-growing problem, and there will be more
tomorrow than there is today. This handbook is designed to be
of service to those confronting that world-wide obstacle to clear,
reliable electronic communication. R-E
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ANNOUNCING TWO
NEW TERMINALS

Smart e Fast » Graphics * Matching Modem and $295 Printer

Netronics announces a state of the art
broakthrough in terminals, now at prices you
can afford, you can go on-line with data-bank
and computer phone-ling services. It's all
yours:
services, Dow-Jones stock reports, games,
recrr.ws personal computing with any level
) aleclronlc bul-
letin noer\:ls ... and more nvlry day!!

Netronics offers two new lurmlnlls both
feature a full 56 key/128 character typewriter-
style keyboard, baud rates to 19.2 kilobaud, a ©
rugged steel cabinet and power supply. The ~ .
simplest one, FASTERM-64, is a 16 line by B4 or 32 character per line unit, with a senal
printer port for making hard copy of all incoming data, and optional provisions for block and
special character graphics. The “smart” version, SMARTERM-80, features either 24 line by 80
characters per line or 16 by 40 characters per line, it offers on-screen editing with page-at-a-
time printing, 12,000 pixel graphics, line graphics, absolute cursor addressing, underlining,
reverse video, one-hall intensity and much more . . . simply plug them into your computer,or
‘oiulr phone modem and be on-line instantly. Use your TV set (AF modulator required) or our

alux gree

[ d above. For hard copy just add our matched printer.

Price braakthrough!!! Own the FASTERM-64, a complete terminal kit, ready to plug in for
ust $199.95 or order the SMARTERM-80 kit for just $299.95, (both available wired and tested.)

@ on-line with the million-dollar computers and data services today . . . we even supply the
necessary subscription forms.

More good news: All the components m our terminals are avallable separately (see
coupon), 5o you buy only what you need!!

FASTERM-84 . .. DISPLAY FORAMAT: 64 or 32 characters/line by 16 lines . .. 96 displayable
ASCI characters (upper & lower case, 8 baud rates: 150, 300, 600, 1200, 2400, 9600,
19, 200, (switch sal} . .. LINE OUTPUT: RS232/C or 20 ma current loop ., . VIDEQ OUTPUT; 1V
PIP (EIA RS-170) . .. CURSOR MODES: home & clear screen, erase to end of line, erase cursor
line, cursor up & down, aulo carriage raturn/line feed at end of line & auto scrollin
REVERSE VIDEQ . .. BLINKING C OA ... PARITY: off, even or odd . .. STOP BITS: 1, 1.5,
2...DATA BITS PER CHARACTER: 5,6, 7 or 8. .. CHAR ACTER OUT?UT 5 by 7 dot matrix
ina7 by 12 cell... PRINTER OUTPUT: prints atr Incomlnu data ... 1K ARD RAM |
2K ON BOARD AOM ... CRYSTAL CONTROLLE| . COMPLETE W[TH PUWER SUPPLY .
OPTIONAL GRAPHICS MDDE: includes 34 Greuk & math characters plus 30 special grlphucu
characters . .. ASCII ENCODED KEYBOARD; 56 key/128 characters.
SMARTERM-80 ... DISPLAY FORMAT: 80 characters by 24 lines or 40 characters 16 lines
128 dis, ;ﬂible ASCI| characters !u?DBr & lower case) 8 baud rates: 110, 300, 600, 1200, 24

9300 LINE QUTPUT: RS232/C or 20 ma current loop .., VIDEQ QUTPUT: W
PR IE|A FlS—ﬂ’O] 'EDITING FEATURES: insart/delete line. insert/dslete character, for-
ward/back tab . .. LINE OR PAGE TRANSMIT ... PAGE PRINT FUNCTION ... CURSOR POSI
TIONING: up, down, right, left, plus absoclute cursor positioning with read back . .. VISUA
ATTRIBUTES: underline, blink, reverse video, half intensity, & blank . GRAPHIGS 12, DOD
pixel resolution block plus line Rpmcs . ON-SCREEN PARITY INDICATOR .. . PARITY: off,
even or odd . .. STOP BITS:110 al I c1hars 1...CHAR. OUTPUT: 7 by 11 chlracler in
a 9 by 12 block . .. PRINTER OUTPUT R 50 Hz VERTICAL REFRESH . .. BLINK

K CURSOR .., CRYSTAL CONTF!OLLED 2K ON BOARD RAM .. ASCII ENCODED
KEYEOARD: 56 koy.HZﬂ character ... 4K ON BOARD ROM .. COMPLETE WITH POWER
SUPPLY.
TELEPHONE MODEM 103 OJA . . . FULL DUPLEX, FCC APPROVED .. DATA RATE: 300 baud

. INTERFACE: RS232/C and TTY ... CONTROLS: talkidata switch (no need to connect and
phona), orig: switch on rear panel . .. NO POWER SUPPLY RE-

QUIRED.

ASCII KEYBOARD ASCIl-3 . . . 56 KEY/128 CHARACTER ASCII
ENCODED ... UPPER & LOWER CASE . .. FULLY DEBOUNCEG
2 KEY ROLLOVER .. . POS OR NEG LOGIC WITH POS STROBE ,
REQUIRES +5 & -12V DC lSUPFLIED FROM VIDEO BOARDS)
PRINTER COMET | . .. SERIAL /O TO 9600 BAUD . . . 80
CHARACTER COLUMN (132 COMPRESSED) . .. 10" TRACTOR FEED
... UPPERILOWER CASE ... INDUSTRY STANDARD RIBBONS .

4 CHARACTER SIZES ... 9 BY 7 DOT MATRIX .. . BI-DIRECTIONAL
PRINTING

—_—

Continental U.S.A. Credit Card Buyers Outside Connecticut
CALL TOLL FREE 800-243-7428

To Order From Connecticut Or For Tech. Assist. Call (203) 354-9375

NETRONICS R&D LTD. pept. re
333 Litchfield Road, New Milford, CT 06776
Please send the items checked below:

[1 COMPLETE FASTERM-64 TERMINAL (includes FASTVID-64 video board
ASCII-3 knzboard, steel cabinet and power supply) . . . kit $199.95 plus $3 P&l
. wired & tested $249.95 plus $3 P& ... graphics option: add $19.95 to
each of above
1 COMPLETE SMARTERM-80 TERMINAL (includes SMARTVID-80 video
board, ASCII-3 keyboard, steel cabinet and power supply) . . . kit $299.95 plus
$3 P&l ... wired and tested $369.95 plus $3 P&l
[ FASTVID-64 VIDEO BOARD requims +5 & -12V DC) . . . kit $99.95 plus $3
P&l . . . graphics option add $19. . wired & tested $129,95 plus $3 P&l . ..
glagnics option add $19.95

MARTVID-80 VIDEO BOARD (requires +5 & +/-12V DC). .. kit $199.95
plus §3 P&l ... wired & tested $249. lus $3 P&I
0 DELUXE STEEL TERMINAL CABINE $19.95 plus $3 P&l
[ ASCIl-3 KEYBOARD (requires +5& 12VDC} ... kit $69.95 plus $3 P&l . ..
wired and tested $89.95 plus $3 P&l

[ POWER SUPPLY (powers ASCII-3 keyboard & video boards) . . . kit only
$19.95 plus $2 P&l
[1 ZENITH VIDEO MONITOR (high resolution green phosphor) . .. wired &

tested $149.95 plus $6 P&l
[1 TELEPHONE MODEM MODEL 103 O/A ..

ol . wired & tested $189.95 plus $3

[J DOT MATRIX PRINTER Comet | ... wired & tested 329‘9 95 plus $10 P&l
[} RF MODULATOR MOD RF-1 ... kit only $8.95 plus $1

[J 3FT-25 LEAD MODEM/TERMINAL OR RINTER{TEHMiNJ\L CONNECTOR
CABLE . .. $14.95 ea plus $2 P&l

For Canadian orders, double the postage . Conn. res. add sales tax.

Total Enclosed $
[] Personal Check [1 Cashier's Check/Money Order
O VISA ] MasterCard (Bank No.
Acct. No. Exp. Date

Signature
Print Name
Address
City

State Zip
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MARKET CENTER

WANTED

COMPUTERS

RECEIVING tubes, obsolete types, unused and
boxed. But, no brokers. VAN DATA SYSTEM
JCE#,A‘;QJE-B Kyomachibori, Nishi-ku, Osaka 550,

SAVE 90%. Build your own computer, CRT, and
interfaces. Free details. DIGATEK CORPORA-
TION, Suite E, 2723 West Butler Drive, Phoenix,
AZ 85021

BUSINESS OPPORTUNITIES

CORDLESS TELEPHONES _

MECHANICALLY inclined individuals desiring
ownership of Small Electronics Manufacturing
Business - without investment. Write: BUSINES-

LOW prices, all major brands. Inquiries or Visa/
MasterCard orders—(206) 743-3977. TRINETICS,

INTERESTED in Home Satellite Television —
Don't buy anything until you've read the HOME-
SAT HANDBOOK & BUYERS GUIDE. Our book
tells everything about home satellite TV and may
save you hundreds, even thousands of dollars in
Lourselectlon and installation of a system! $7.50.

&G HOMESAT SERVICES, Box 422, Seaford.
NY 11873

SATELLITE super-mixer; DBM-4150A. Clean up
your TVRO receiver! Near-theoretical perfor-
mance; flat response, DC-15001F, SMA connec-
tors: $69.50 — CK/MO/COD. RIGEL SYSTEMS,

Box 6005, Lynnwood, WA 98036
SES, 92-R, Brighton 11th, Brooklyn, NY 11235

2974R Scott Blvd.. Santa Clara. CA 95050 (408)
727-4231.

LAWYER Business litigation, patents, appeals.

JEROME FIELD, B 292, Brooklyn 11230. Phone SATELLITE TELEVISION

(212) 434-0781. Eves. 434-1825

PROJECTION TV ... Make $200.00+ per evening
assembling projectors ... Easy ... Results equal to
$2,500 projectors ... Your total cost less than

SATELLITE TV antenna. 10 ft. fiberglass, com-
plete, polar mount, $1950.00, electronics at cost
also. TRI-STAR COMMUNICATIONS, Box 843,
Erie. M1 48133 (419) 726-1095

SATELLITE television feed horn (brass), fits
standard CPR229 flange, for parabolic dish
f/d.3-.45, Frequency 3.30-4.90GHz. $30,00 Post-
paid USA MasterCard—money order—cashier
check. FRIEDSAM TV HARDWARE, 112 West
Main, Marshallville, GA 31057 (912) 967-2828.

$15.00. ... Plans, lens, & dealer's information
$14.00. ... lllustrated information free. ... MACRO- FREE $200 value TVRO P.C. board set, when you
COMGIIX, Washington Crossing, PA 18977. join our development group. Complete systems

as low as $700. Newest low cost designs, anten-
nas. group purchasing, more. Info $1.00, mem-

RADIO-ELECTRONICS

8

bership $50. 509-534-8088 6-9 PM PST. COMPU-
TER SATELLITE SERVICES, 1604 N. Smith St.,
Spokane WA 99207

SATELLITE TV. Books, parts, low-noise micro-
wave transistors. Specs and catalog $2.00. ELITE
ELECTRONICS, RR1, St. George, Ontario,
Canada NOE 1NO

GEOSTATIONARY satellite TV antenna aiming
angles. Azimuth and elevation (true and mag-
netic) coordinates calculated by digital compu-

Credit card orders 24 hour, (215) 736-2880.
HIGHLY

PROFITABLE ON E'MAN
ELECTRONIC FACTORY

Investment unnecessary., knowledge not re-
quired, sales handled by professionals. Ideal
home business. Write today for facts!

Postcard will do, Barta-RE-X, Box 248,

Walnut Creek, CA 94597.
ter for your location. 23 satellites. Send name,
E—LECTRONIC TOOLS addms: your location’s latitude and longitude
NOW you can bend light to reach areas never (deg. min. sec,); or distance and direction from
before possible. A new and totally unique device. nearby town or explicit geﬁ_faghical location in
Send for free info. today. H AND M PRODUCTS, our ¢l Ius $6.50 to: H N INDUSTRIES,
P.O. Box 3483, Quincy, |L 62301 NC., P. x 155, Scooba, MS 39358

SATELLITE, complete programs listings. 12
monthly issues $65.00. SATELLITE TV GUIDE,
Box 53, Ayden, NC 28513

SATELLITE Television: Now buy directly from
national manufacturer, complete receiver kit
$595.00—entire system for under $1,000.00. For-
ward $4.95 for information and satellite study
package to: NATIONAL TELECOMMUNICATION
SYSTEMS CORP., 1048 Mt. Gallant Rd., Rock
Hill, SC 29730 (Visa-Master Charge).

SATELLITE TV
FANTASTIC 80 JEiYl] CHANNELS

New anienna construction plans plus big 811
book loaded with aiming info, kits. LNAs and re-
ceivers al wholesale prices. Far better than cable
TV! Enjoy crystal clear reception. Send $9.95 to-
day. Add'$2.00 for 1st class (air mail) or call our

I 4
Bk

0 24 hrCOD order line (305} 862-5068 Now
Global TV Electronics, P.O. Box 219-F Maitland, FL 32751

To run your own classified ad, put one word on each of the lines below and send this form along with your check
for $1.65 per word (minimum 15 words) to:

Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003

ORDER FORM
PLEASE INDICATE in which category of classified advertising you wish your ad to
appear. For special headings, there is a surcharge of $10.

s ; Plans/Kits ( ) Business Opportunities ( ) For Sale
Education/Instruction ( ) Wanted (

Special Category: $10
(PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.)

1 2 3 4 5
= 6 7 8 9 10
S eina s 12 13 14 BT
16 7 18 19 20
21 22 e 23 24 25
26 oy 28 29 30
Ry 32 33 34 35

PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER.

SATELLITE TV WEEK

The most complete weekly listings. We cover more than
Just SATCOM 3. Send $1 for sample copy.

Satellite TV Week

IO. Box 308, Fortuna, California 95540
Calltoll free: (800) 358-9997 » Callifornla (707) 725-2476

Satellite TV

FOR THE HOME
Sick of Network TV?

QOur receiver lets you get
ovar 75 channels of tele-
vision directly from earth-
orbiting cable TV satel-
lites:: HBO, Showtime, su-
per stations, sports and
movies worldwide.

We don’t just
sell information!
We Manufacture

book. Constantly up-
Hardware! dated, our 94 Page

technical information book and catalog gives you all
¥ the facts. Inexpensive dishes, feeds, telem-
etry software, kits and more. Recom-

mended reading by NASA, The Office

of Consumer Affairs and quality com-

g?nies like Fltockwella’CoI lins. Send

.95 today! CALL

by 24-hrs. C.0.D. Hotline
= (305) 339-7600

° SPA CECOAST

RESEARCH CORPORATION
P.O. Box 442- E, Altamonte Spgs, FL 32701

From offshore oil rigs,
data links to hotels
and backyard instal-
lations, we wrote the




4 TTL 7400 SERIES MICRO COMPUTER THE SIMPLE SOLUTION )
7o Boa BN 'RaE 'R amEN B SUPPORT CENTRE TO I.C. SELECTION
7402N 24 7442N 32 TAI0TAN A0 T415TN 58 74105M 55 1982 IC MASTER
T40IN 2 T4ASN B9 TA09N A0 T4159N 1.52 Ta4196N T8
@, A e ey 3 UNBEATABLE!
@ BN AN @ '3 >
408N 26 T4EIN g T4121N 39 T416N B9 TAZ4EN l:rsg MEMORY RAM SPEC[ALS - "‘\“
T410M 3 Tam 3 70BN a8 Tiiean 8 En 'h * Deluxe 3500 Page 2-Volume Set
1 P 4 P, 1.7 - | B
412N TATIN 35 74135H 48 T41TON 5 T4250M 12 12114-30 4K STATIC 8!1 7.95 * 55,000 |.C. Devices
T413N TAT4N 35 T4126AN A TAITIN 295 T42TIN 199 * 150 Manuf rer
7at4N a4 TATSM AT 74128N 84 7A17IN 79 TAZTEN 119 anufacturers
418N 3 7476M 35 7a132M a8 417N » e i l4116-30 16K DYNAMIC 8/14.95 * 2400 Complete Data Sheets
TATN 74BIAN A8 T4136N 52 T4175M 86 T4279N kL from 62 Manufacturers
T420M 2 TABAAN 199 74141N 95 T41TEN T4283N 1.10
i @ i & i 2% 7N ﬁi T ﬁ WITH SHUNTS AND INSTRUCTION FOR TRS 80 UPGRADE. g ag?urtﬂe;‘;ylkcﬁlﬂgdales
! 5 : ’
i B e ot B STATIC RAM'S Regularly $82.50
TA2TN P TAGZAN « TA14TN 1.50 TA1B4N " 7 N . |
g muEy A EdaE Sk BICUS Wi sneeen s |COREEPY AGIVESPRICE ¢oq g5
4 7 . ¥ \
54 g 300N £ - =
E,—%E :§ E;EE" & N moaon 72 TN 1% | P2111-45 1K (256X 4) 450NS18PIN 265
: P2112-35 1K (256 x 4) 350NS 16 PIN 3.25 mlEHD EDmFUTEFIS
TTL 74LS SERIES P2016-10 16K (2K x 8) 100NS 24 PIN 29.95
LS00 21 TALSTIN 35 74LS147TN 186 ralszziN 8 7N ass | P2016-15 16K (2K x B) 150NS 24 PIN 15.95 , ROCKWELL ESYNEF‘TEK SYM-1
TALSOTN 22 TALSTAN 35 TALS148N 143 TALS240N 125 74LS322N 495 13.95 AlIM B85 u Microcomputer Development
AN Sl SN TS SR AR e ) PG 20, SIORIEH S Sgs 2LRIN : The Professional Computer Board
AR BASR ¥ USEY DA (Bme g ] IR dnxd wNSImEN B | LEC $480.99 iinen BN
4| 25 74 X ALS1 d 4 L L per 5 4K Version .
TALS0AN 25 TALSBSN B9 TALS15TN AR TALS245MN 195 74L5353N 1.28 ’ "“‘.'
i% im 2A4 fa fds 2| DYNAMICRAM'S = [W=5
{1 i 1 a K L 2 b
;::Lg%: ] ;:t 2N S LSIGN BOTASHSIN 88 aiswm P4060-30 4K (4K x 1) 300NS 22 PIN 285 |4 INSTRUMENTS Bompt_eta documentation
AN & 21% = @SN B 8 iiﬁﬂmﬁﬁ % P4116-20 16K (16K x 1) 200NS 16 PIN 2.65 TM390/U8S supplied - write or call
TALSSIN 37 TALSIOIN 4B TALSIGEN 164 TALS3SM 149 sarymn  es || P4164-25 64K (B4K x 1) 250NS 16 PIN 19.95 University Module for a free brochure
TALS26M 25 TALS100N .36 7ALSTTON 150 74LS260N 125 T4LS3TIN 125 P4164-20 64K (64K x 1) 200NS 16 PIN 17.95 Complete Microcomputer
TiLS27TN 29 TALS11ZN 38 TALSITIN T2 TALS268M A2 74LS378N 88 Learning Aid $299.00
ohl i momi el Sn ’ YBOARD SPECIAL
TALS3TN 29 TAUSI25N 49 74LSIBIN 198 74LS279N A4 TALSHGN 144 EPROM S Ktvf‘:;%ﬁugmwi ;
JALSIBN 29 TALSIZ6N A9 TALS1EIN 445 74 196 74LS395N 119 | C2708-45 BK (1K x B) 450NS 24 PIN 4.50 -
TALS4IN Al th 132N 58 T4LS190N B5 TALSEEIN B8 TALS44TN ] * Prime induslrial lity full 83 ki
SN B SIN W oAEN R Ausen gm)cziel o lskeKxe dsoNsapn pring ot alaly it 5 b
7ALSSIN 24 TALS1MN S5 7ais19aN 74 74lSzmeN 99 7aseesn a4 | TMS2516  Single 5Volt Supply, Intel Pin Out 4.95 v = L:}‘esc:arerme cnrlis :w:fchgzuri;[ st
TALSS4N 24 T4LS138N 55 TALS104N T4 TALRION 275 TALSGTON 199 TMS2716 16K [2K % B} 450NS 24 PIN h‘_, pe
TALS55N 24 TALS145N  1.08 T4LS19TN ] TIPi 12.95 C “ reliability and long life
3 Power Supply, T | Pin Out EO » Serial oulpul Is in epsidic formal
CMOS czs32  wK@EKxy asons2epn o JOS LU“ Easily changeable to ASCI| outpul
T PinOut i » |deal for micro-computers. ferminal
CD4001BE .25 CD4024B .53 CDJ40528! 85 CD4520BE .70 CD40858E .75 .
CD4002BE 25 GDAO2SBE 25 CODSIBE 75 CDASZZBE 98 CDOSGBE 75 | C2732 32K (4K x B) 450NS 24 PIN \]0 oY S projects and word processors
CD400GBE .79 CD4026BE 1.95 CDDGOBE .99 CD4526BE .99 CD4093BE .56 Intel Pin Out 13.95 00 New Price Over $150.00 NOW ONLY 69.95
CD4007BE 24 CDA027BE .45 CDADGGBE .49 CD4527BE 147 CDA0OOBE 125 Q Modification Kit (Specs and Parts
Shumer 1 couer W ol % coumer W copmee k] s sacEcn suSZePN L mes i comer o 561 695
coioioer  Colowe: i colome: & Colgst 32 | corsen  suxs oonsmeN
- N 4071 - 14! s 4 * X
CD4012BE .25 198 CD4OT2BE 25 CD4543BE 121 74CV4N 85 Intel Pin Oult 29.95 [ ACTIVE ELECTRONICS IS A DIVISION OF FUTURE
D ® coees & cooner X e Swicm ¥ B O or = wORLD'S LARGESE
: . : - FRANCHISED DISTRIBUTORS. WE ARE THE
CD4015BE .75 C 1 ; :
CDAOIGBE 30 CDAOAIBE (58 CDMOIGBE 28 CDASBIBE 189 74CIOTN 93 BI-PROMS SOURCE, THE UNIQUE SUPPLIER OF FACTORY
CDA017BE .70 CD4043 65 CD4510BE .64 CDas5e2 B9 TAC1BIN 91 s.s5188N 32 %8 16 PIN 1 FRESH, TOP QUALITY CURRENT PRODUCTION
CD4018BE 75 CDADAABE S5 CDA511BE 99 CDASG4BE 42 74C163N .99 X -98 | MATERIAL. OVER $40 MILLION IN STOCK.
CD4019BE .39 CDAMEBE .79 CD4512B .99 CD4585 .19 T4CIT3N 115 745288N 32x8 16 PIN 1.98
CDIOSIBE 78 Codtuobe 8 CDA138E 108 CDADGBE 98 écadon 103 93417/825126 256 % 4 16 PIN 2‘45
CD4022BE .79 CD40S0BE .38 CD 75 CD40B2BE | c1983 59 :
CD4023BE 25 CDA0SIBE 79 COAS19BE 48 ST 934271825129 256 x 4 16 PIN 245 %WV%E.ﬁﬁégl%%ﬁg
P STIC POWER 93436/7620 512x 4 16 PIN 4.95 VALUE 108 100+ VALUE 188 100+ VALLE 199 1M+
M 003IMF L1 085
SCR’S and TRIAC'S | 934467621 512x4  16PIN 460 | 3% G Dmom  on o ow o5
TRANSISTORS 5 W0 088 o s COSME 0T 068
. 4
TIC1060 SCR 5amp 400V T0-202 .39 93440/7641 20 24IPIN 7.95 68FF T 085 O10PF .OT1 D85 OOBEME 07T 085
TIP298 .48 TIP41C .69 TIP125 .74 | 1101168 SCR i 93453/7643 1024 x 4 18 PIN 6.95 || wore om  oes ooz O 068 QOMF 0 o
11P23C .50 TIP428 |69 TIP1%6 .82 8.amp 200¥10-220'1.06 o Um0 tbr @ e osew 1 ol
TIP30B 48 TIP42C .74 TIP127 .89 }:E];gg ggg 1?amr} 400V }MZU 1.19 | 93451/825181 1024 x 8 24 PIN 17.95 o lom o meoe 4n o ooME 13 i
TIP30C A8 TIP110 88 Tip140 1.54 | T! amp 200V T0-220 1.18 | 825185/7128 2048x4  1BPIN 1495 | X% & @ meowd . JH
TIP31A 49 TiP111 84 Tip141 184 | TIE726D SCR 12amp 400V 10220 148 | goc1q1 7199 2048x8 24PIN  78.00
TIPS1B 48 Tiptiz 72 Tip1d2 206 U sl Sl ny : ELECTROLYTICS
TIP31C .52 TIP115 .56 TIP145 1.99 riac 6 amp - § EPROM, PROM and PAL Programming Services Availabl ALUMINUM
TIP32A 46 TIP116 .64 TiP146 1.99 | TIC226D Triac 8 amp 400V T0-220 1.10 G 24 Hour T Time. Please include Truth AXIAL
TIP328 .50 TIP117 .75 TIP147 2.45 | TIC236D Triac 12 amp 400V T0-220 1.30 | Table or Master PROM with your order. 3047 13 Tum AT 35330 E ]
Tegac S8t 24 trctg 48 fooan v o 4y o 1 i or |5 iB iE :
65 1 . 55 .75 |2N1595 SCR 1amp 50V 70-220 .65 i p 1800, 0
TIP418 .65 TIP122 .74 2N4442 SCR 8 amp 200V T0-127 1.29 cr r cess r i!grrz‘z : g:; jﬁ ?&:ﬁw J';
; - TO4T .30
Chip Sets BOiR Em o
. A
LINEAR IC'S OPTOELECTRONICS 6880 6500 sose |5 2 o 1 8l 3
— o . 4011000 260
LM309K  1.35 LM741CH .59 b s \ 2568 A8 25100 2 g0 3%
e aso  uwaioy 29 |LED2sTiammeed | | 0| pAMIIY FAMILY FAMILY |28 T 2
Ls2ich 48 MITON %0 | LED 21271 smm Vellow || 14 6502 CPU 7.45 8035 CPU  5.45] 133%° 3o fel = i
LM339CN .48 LM1488CN .64 { | Fp 220 T-1 3/4 5mm Red A1 % ggﬂ ;‘gg = 8030 CPU 7.95] =2 27 suE0 Bs MZ0 o)
LM348CN .99  LM1489CN .64 | LED 222 T-1 3/4 Smm Green 24 | ganaCPU 845 6504 CPU 7.65 8080A CPU 4.95) 8% '33 2‘50"22“30120 ig 1004700 182
LM5S5N-8 .29 LM2240CN 1.80 | LED 224 T-13/45mm Yellow '} 16 | ge0q Cpy  19.95 6505 CPU 7.65 8085 CPU  7.95] 353 2% 60 i oar ]
B8 ook 119 | 7 SEGMENT DISPLAYS 6810 265 6520 595815 00 L= Mg
S67N-8 . ; = 6821 2.65 74 27.95
LM723CN 45  LMassach .44 | END 500/TIL 322 | e840 7.95 6522 7.95 g755 32,00 RESISTORS
FND 507 | TIL 321A 990 gass 16.50 1/4 AND 1/2 WATT RESISTORS — 5%
o VLNZO03AN'.79. | MANTIA | DL 707R 125 | 6850 aysiosie | 10860212 as AVAILABLE VALUES FROM 1 OHM TO 9.1 MEG
4 MAN72A/DL707 VA 125 ) Con) 345 6551 11.10 8214 4251 [l WATT 100 PIECES OF ANY VALUE ONLY 4.59
— gg;i 334] 1/2WATT 100 PIECES OF ANY VALUE ONLY 499
e '.-.: 8omi.lsd* *+| 1 AMP VOLTAGE | Z80 FAMILY 8556 234 CALL US FOR BULK QUANTITY DISCOUNTS
ny order received over :
2100 - G GG e REGULATORS NEW LOW PRICES 8228 495 TRANSISTOR =
v 78XXUC POSITIVE 69 280-510/0 19.95 8251 6951 gppciaLs | DUAL-IN-LINE =
at no extra charge . 280-CPU 6.50 Z80-510/1 19.95 8253 9.95 5N404A 1.48 |LOW PROFILE (b
Zilog Software Manual 7T9XXUC NEGATIVE .79 | Z80A-CPU  7.15 ZB0A-SI0/1 22.95 8255 5.05 = I.C. SOCKETS
Z80-PI0 5.25 280-510/2 22.95 8257 9.95) oN2222A 24 | '
Unitrode Data book VOLTAGES 5, 6. 8, 12, 15, 18, 24. Z80A-PI0 6.25 Z80A-SI0/2 22.95 8259 9.95 2N2907A '23 CONTACTS PRICE CONTACTS  PRICE
Low Power Schottky 78XXKC POSITIVE I80-CTC 5.25 ZB0-510/8  14.00 go79 10.95 . BPIN 13 22PIN .35
Data book 1.57 | Zaoacic  6.25 zBOA-Si0/a 15.00 3 2N3055 .85 | 14PIN 22 24 PIN o .38
T9XXKC NEGATIVE 1.79 | z80-0MA  13.50 ZBO-DART  10.20 15 | 16PIN 25 28 PIN 44
MOS Memory Data book | " " =0 Z80A-DMA 1650 ZBOA-DART 11,20 2N3904 .15 1ygpiN 28 40PIN 63
\TOTAL VALUE OVER $30 gy AL £ e 2N3906 .15 |20PIN 31

MAIL ORDERS SHOULD BE SENT TO:

U.S.A. 133 Flanders Road. Westboro, Massachusetts, 01581
Telephone orders & inquiries (617) 366-0500

CANADA & FOREIGN 5651 Ferner St.. (Mtl) Quebec. Canada H4P 2K5

Foreign customers please remil pa 2 0 international bank dratt or inter
national postal money arder able in US

Prices are in US dollars Minimum order $10 00
Add 53 00 to cover postage & handling VISA AND MASTERCARD ACCEPTED

CIRCLE 70 ON FREE INFORMATION CARD



RADIO-ELECTRONICS

-
=t

gl THEY TALK=— P ERS MICROWAVE HORN ANTENNA KIT
NeCssoRIES 1 17-28 GHz Frequency Range 17-19 1b Gain Kit w/Assembly Instructions $3995°
YOU LISTEN! KEYBOARD Down Convere e S8 (/i K1 S0
Improve your monitoring receivers with Parts Kil for Board $2995* (w/Antena o Board $24.95]
nigue accessocries. Preamps, descramblers, ~ |'. KITS Complete Package (Astenna, Board & Parts Kitf $7005 |
notch filters, active antennas, preselectors, ! e L L]
crROV E multl-couplers, frequency lists, beam WE RSI Organs are demonstrablv superior
3 antennas and more. in overall performance, to A commer- MICROTENNA ASSOCIATES
cusled_ CATALOG  FREE cially buift instruments, ardief 2335 South 2300 West, Salt Lake City, Utah 84119
: price. Best of all, you saye 1 Check o7 MO. only — Allow 2-4 Weeks Delivery {Cost includes shipping]
GROVE ENTERPRISES. INC. Dept J Brasstown. NG 28902 cost with our eassy to build kits. *Utah Residents Please Add 5% Sales Tax

fa\|::t<'.>r\_.ur assemb
And now — after 3 years in_research,

the totally unprecedented “Pianostar SUBSCRIPTION TV PLANS: 2300 MHz Micro-
ﬂg’rﬁmm‘%eﬁg‘got oanitni'ltgw':grt]io?gir E?ravggs wave Downconverter plus BONUS UHF system,
PLANS & KITS You have to hear it to believe it! both for $15.00! Best systems available, no in-
T Explore the excm a‘?‘ world of WERSI, :tr;?a’hf:m:g}l\ofrgAwa:v. Fambga(;?‘sﬁh:ﬁt:
Ci t 8 2get 1 free. Parts, Free inform aca abie, cepted. :
bargains galore. ALLKIT, 434 West 4th St, West Call free, 24 hrs 2333865 Negailve ok Qenecaton KTsleptiors Khemiory,
Islip, NY 11795 t ‘f nk ’:‘OArc?\H‘EEg f299 A % Alg-g 33" Dialer, UHF/VHF Antenna Amplifier, Wireless
OSCILLOSCOPE performance from your urr- losse specify Piang or Organ Information.” COLLING  ELECTRONICS, " Box
modified television for less than $25. Super sim- 6424, San Bernardino, CA 92412
ple. accurate, practical. Order Tele-Scope circuit - . e ——
board and plans $8.50. Get two for dual trace MINIEMMIC AMATEUR microwave downconverter new 4
$15. MICROGRID, Box 613. Ithaca, NY 14850 ; stage design out performs all the others. Down-
s . b Fo:\:‘a:‘t slze, only 2"x1"x%". Transmit converter kit $59.95, assembled $89.95, 6 month
SATELLITE TVRO parabolic aluminum dish, s TM': '15‘1021““;”5*“0"?“’ warranty. $2.00 for details. Send check or money
local materials $500. Plans, formulas $10.00. S CMD::;.‘;:“:I_ E”:'ﬁ'm‘:‘: order to: MINIATURE COMMUNICATION, P.O.
;‘f:,%gg MICROWAVE, Box 100, Conway. NC & mstructions, Only $13.95. Assembled Box 114, Cudahy. W1 53110
EECORE R T T Snanchon sl Snstlien Sados BROADCASTING! Start your own station! AM,
airwaves with new Code*Star LEDSI?::df:u?;T' 8.E. Corp,, Box 16969-R R catie.licansac, inlicensed. Low.cost ans;
L Temple Terrace, FI 33687 mitters, plans, instruction books. Free informa-
connect with your computer/printer. Keyboard, tion. BROADCASTNG, Box 130F5, Paradise, CA

other items also available. Kits or assembled. = z 95969
MICROCRAFT, Box 513R, Thiensville, Wl 53092 F REE

(414)241-8144 PEAK expander and CX decoder kit mode| SX-80

$76.00 plus $2.00 shipping. Complete plans

MUSICAL car horn 64 tunes. No chips to buy. Kit FUNCTION GENERATOR KIT $59,95 oI $1.00. See Radio Electronics Dec. '81. SOUND
w_rm (;‘ase Iesss‘lhgosrn.ASS‘t ?5. Factory assembled Auto-Ranging Cap-meter kit $79.95 JSUTLIEY CONCEPTS, Box 135R, Brookline, MA 02146

wi orn, $41.95. Add $2.50 shipping. ELEC- - - EXPERI - ' fi : i

TRONIC SOUND, P.O. Box 401951, Garland, TX Phone 415-447-3433 MENTER'S PCB'S five day service! Kit projects or artwork,

Write or Phone for FREE CATALOG. no drilling charge, guaranteed quality, DITEK
15040 Average 1 minute Saturday call in 21¢ . \UWEN  CORPORATION, 5244 Colby, Lincain, NE 68505.
PRINTED circuit boards from sketch or artwork.

SCIENTIFIC INSTRUMENTS :
Kit projects. Free details. DANOCINTHS INC.,  [JJat€]3 : PROJECTION TV .. Convert your TV to project 7
S sl MUV IS M MREEF  foot picture. Resuits equal to $2,500 projector.

Total cost less than $20.00. Plans & lens $16.00.
CABLE TV converters and equipment. Plans and lllustrated information free. Credit card orders—
parts. Build or buy. For information send $2.00.

24 hours. (215) 736-3979. MACROCOMGII,
?,gﬁzn ELECTRONICS, PO Box 21. Jenison. Ml Washington Crossing. PA 18977.

CONVERTERS, inexpensive satellite TV, com-
ELECTRONIC catalog. Over 4,500 jtems. Parts & plete TV descramblers, and instruction manuals.
components. Everything needed by the hobbyist Stereo reverbs, power supplies, burglar alarm
or technician. $2.00 postage & handling (United

systems, VCR's, synch stabilizers, electronic
States only), refundable with first $15.00 order. LIGHT INTO THE SMALLEST HOLES! SEND $25 TODAY. games, and more. Send $1.00, refundable. J. D.'s
T & M ELECTRONICS, 474 East Main Street.

(IL & MI AESIDENTS ADD TAXI TO ELECTRONICS, Box 2728, San Bernardino, CA
Patchogue, NY 11772 (516} 289-2520

M H ENTERPRISES. P.0. Box 1226, Dept. 13831, 1L 60062 | 92406

BEND-A-LIGHT"
———

CAST SHADOWS
AND REFLECTED GLARE
MAKE THE JOB MISERARLE? NOT
WITH BEND.A-LIGHT, A MIGH INTENSITY
LIGHT SOURCE WITH A FLEXIBLE SHAFT. GETS

ELECTRO SPACE PRINTED ELECTRO SPACE PRINTED CIRCUIT Pin Straigh 1g Toal per
Ec COMP.“N‘l CIRCUIT CARD EJECTOHS CARD INJECTOR/EJECTORS FOR1/16 ";-n':er:“d'.:"l‘::}"“ I"I‘mt‘opollcolczr gl::':l“ﬁz.l: ":n' %
S‘ 848 RerIn S hiek a0 rziin B et el 452 WIIHIC": %AHD‘SN A ATia Ik POSCaMCEIntooy Ruyssn; bawssl leacs
B i come back fo proper spacing
prawer Q, Milford: N: :y Mani' e T f2e fal g LA B St 2 =i
5
wQuality Electronic Pa' ot /‘:]\mm f%]\
Fioe Sintet Calllol;r Oren ants add 5m. sales 1ax

J. res ance.
00 Insur

o :.‘HM“ Order,
e, C.OD.

Stock No 11059 . ... 512.95

o

hone Ordars Welcoms -
11 1-BO0-

";ojl :‘f::idc. s (201) 996" -4093

ELPAC POWER SUPPLIES
S0LV SERIES FULLY REGULATED

Texas Instruments Low Profile
Sockets, tin plated phospher bronze cantact

pins with gas-1ight seal Output Dimensions
ARIES ZERO StockNo Mo, Pins  1:24 2580 100-Up Stock  Outpul  Current {HxWxD) S
INSERTION FORCE SOCKETS 11201 8 515 $13  si2 No. Voltsge Bating’ _ lnlnches i
- Cam actuated. true zerc insertion force 11202 14 18 18 14 :gﬁg ‘3 g 5: LA 3800
HEX-WIK SUPERIOR SOLDER - tin plated soidar ai| pins ; X B U 5 o 15 13804 15 12A -4-7/16x4xz 38 00
REMOVAL BRAID -s;-cr-:‘a:;- iR T 50-Up 11205 20 27 ‘24 21 13806 24 O.75A 47/16adez 38 %
Bl Togs "Ha™ sice 350 B3 e A o 1308 13 don Bamarmaais 5700
Stock Mo, Size  FuSpoal Pr-co 11058 28 425 a7t 3.40 11207 24 33 30 25 13810 15 334 BE/Gx4-TBx3 316 57.00
50041 1418 [ 10 11057 40 490 434 301 11208 28 a8 34 a9 24 20A  EB/BeATBAIAE 57.00
50042 5/84 8 a8 11088 B4 989 878 780 11209 40 53 a5 40 ! L 1
RCA C/MOS RCA POWER ELPAC POWER SUPPLIES DC/DC CONVERTERS
Stock SINTEC RCA No 1-24 2549 SINTEC RCA No 1-24 2549
Ho RCA N 1-24  25Up 40122 C1220 $1.22 $1.18 44037  2N403T7 s 86 5 82 Stock Input Outpul Output Dimensions
44001 CD4001BE S 36 § 33 42322 T23220 148 138 45294  2N5204 80 .7 No Voltage Valta Currant (HxWxby
44002 CD4001UBE 33 42700 T27000 207 1.98 45396  2NS5296 B0 .7 300 MW Type (VD) i , AL i inches Price
44007 CD4DOTUBE 3 33 42800-1 T20008 1.58 1.50 45320 2NS320 1.25 1.1 13025 3.0:7.0 025 4Bx.51%3 05 $7.00
44011 CD4011BE 38 33 42800-2 T2BO00 1.90 1.79 45321 INS5321 1.02 9 13820 3.0-7.0 sq;an 025 485 513 .08 7.00
44012  CD4011UBE 3 33 42850 T28500 206 185 45322 2N5322 1.61 1.8 13827 3070 1550.7 020 48x 51x3.05 T.00
44013  CD40138I 56 52 400291 TIP29 80 T 45415 H5415 180 1.5 13828 3070 15:0.7 0-20 482.51x3.08 Ll
44015 CD40158 1,07 1,01 40029-2 TIP2GA 64 1 45416 INSA1E 217 2.06 13829 3.07.0 28:0.7 010 48 515305 7.00
44018 CD40168 51 55 40031 TIP31A T4 0 45784  INSTE4 137 1.2 13830 3e7.0 2807 010 482 5123 .05 7.00
44017  CD4017B yar 1.0t 40121 TIP121 143 135 40044 INBOA4 2,04 183
638 ERidhon i 113 1382 Wiags 135 1o i0103 Imeios 13 11 15 WTYPE
44020 B 118 112 2055 MJ2955 1.
44023  CD4023B 3 31 43055 NCA3055 1.03 7 46107 2NB1OT B2 3 13831 4.07.0 12:0.6 125 Lakapoie §§ it
44024  CD4024B & 87 42102  2N210: 1.28 1,22 46108 ING109 a2 .7 13832 4.0-7.0 120,86 25 B51x1.2%1.T 20
44025 € 3 33 42270 2N2270 82 8 46111 ZN6111 80 T 13833 407.0 15:0.7 100 B51x1.2x1.77 23
44027  CD40278 8 64 43053 2N3053 ] 8 48254  2N6254 2.18 2.0 13834 4070 15:0.7 I% gg:x}gn:;; 23,00
44030  CD40308! ¢ 55 430! 2N3054 131 129 46290  2NG200 80 7 13835 4.07.0 28:1.4 ittt 2300
44040 COD40408 1,98 1.2 43055-1 2 1.03 7 46292 2N6292 80 .7 13836 407.0 2814 651x1.2x1.
44048 C 1,56 1.48 43055-2 IN30ssHOM 162 154 46386 2HE3DO 1.05 @
44049 C 5 54 43430 ?NJ-!SG 1.73 165 48387  2HG387 115 1.0 ‘Floppy Disc™ power supply for 8 _drive, as built by Shugar, CDC. Wango.
44050  C A% 84 43440 j.as 118 46388 2NG288 1.28 1.2 eic thies outputs (+SV, <24V, 5V). Oulpul current max (2 5A, 3. 0&3 -h\
44051  CD40S1BE 148 1.2 A37TH 2H3?7| 2902 276 ABAT4  ZHEBATA 103 .9 PK. 0.5A). Stock No. 13801
44052 CD4052BE 18 112 43772 2N3T72 318 300 ABBET  ZNBBET 1,40 144
44053  CD40S3BE 118 142 43773 2H3TT3 322 304 46568 INGESH 1.00 152
44054 € 180 )85 44036 2N4036 1.08 1.02 40347 40347 122 1.6
44056  CDADSEB 1.9
44060 1 CD40BOR Ul siir Stock No.  Description Prica MlgLDYp(;I;IEMCMm-]meIw iStock No, 13725 534.75
i L oA ez JKEPROM . ... tam - Battery Tastar forsmall batteries (rom 135V 10,8V (Stock Na. 13733) s12.95
bl o P ¢ H A - Miniclamp alt-Ammatar
et MEMORIES | inn EM RO oM A mears Bow Rosin Core Saldor
44076 €D 1.2 1.20 (RAMS, E PROMS) Arm FisTs m( u-on . % 1575 Stock No Ranges Price (B0/40 Alloy)
44081  CD4081 3 33 el T T8 13730 0-254 539.50 h Weight
44093  CD4003BE 7 74 T8t HTeLa TRt STATIC RAM | AT8 ya7at 50 30 50 Length Waig|
44098  CD4098BE 156 148 ATBE  dodd 4K x 1 STATIC RAM e 84S 13133 1004 3950  StockNo, Dia.  (feat) (D2) Price
44502 CDASDIEE 172 1.54 ATBS0 41183 16K DYNAMIC RAM 350 50075 062 3 1.5 s3.28
44511  CD4511BE 126 1.20 - LINE SPLITTER aliows fast & accurate 50076 062 25 438
44522 CD45208E 1.1 1.12 readings of AC power :untumatmn 50077 062 50 8 8,02
44500  CD22100E 249 2:35 IC Insertion/Extraction Kit, includes D!Pil. mmm-; and inserters ISlock #13727) L L] 50078 032 331 1.5 4.08
44591 CD40103BE 198 1.85 to accamodate all IC 3 fram 14 10 40 pins. C/MOS VM MULTITESTER Versatila Valt Ohm 50079 032 BO A 516
44502 CD40106BE B4 80 Stock No. 13300 $34.95 Millismmeter (Stock #13729) 51365 50000 032 175 B 582
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Radio Shack Parts Bring Your Ideas to Life!

No Waiting! « No Minimum Order! - Low Prices!

Solar Power Demo Kit

995

* Ready to Use
* |deal for Models

A top-quality solar cell pre-wired to a precision DC motor—
ready for your creative ideas! Great for building into model
windmills, boats, radiometers and more. Includes minia-
ture propeller, color wheels, illustrated booklet.
2771200 ... 3 .9.95

Now That It S Worklng e

® 995 NEW! © 695
Dress up that special project! Both of these deluxe enclo-
sures feature vented steel top, easy-to-work aluminum

chassis, removable rubber feet and great-lcoking
“TRS-80 gray" styling

Fig. Size Cat. No. Each
A e x Tl % 57" 270-229 9.95
B 22 x 50 x 458" 270-228 6.95

TV Horizontal
Output Transistor
_ NEW!
< =795

25C1308. Top-quality NPN replaces =

" Great for video games, computers, radio
e e s e many 2 control and more! Twin 100,000-ohm lin-

color sets. W’rlhmsulator bushings. Why

y q Includes

Here's a Fast, Easy Way
To Design and Build!

n and Debug Your Circuit On a
Socket, Transfer It to the PC Board

(2] Pre-Drilled PC Board. Holes match sockets (B
and [Gl) for easy transfer, 24 % 5% x Vis", with 0 3"‘
DIP center. 550 connection points: 276-1 70

[#] Modular IC Breadboard Socket. DIP mmr
Thesa boards snap together for larger prqads and
accept 30 1o 22-gauge solid wire. Two busses, 550

Indexad connection points, 2Y x 6", 276-174 . . . 10.95

[£] Modular IC Breadboard Socket. As above, bul

Engineer’s Notebook II

By Forrest Mims 111

Gives you practical circuits for most analog and digital
ICs. Awealth of information, presented in an easy-lo-read
format. 128 pages Punched for three- rmg blnder
276-5002 . .. Y L. 2,49

Computer Connectors

Al Solderless, Reusable Type

with 270 indexed connection points: 2Vs x 3% Fig. Description Cat. No. Each
276175 . .. .. - 6.49 A | D-Sub Male for RS-232 | 2761559 | 4.99
(8] Accessory Panel, Srlapa into Interiock groove of B | 25-Pin D-Sub Female 276-1565 4.99
B, Allows you to mount controls, switches and mad C | 40-Position Card-Edge | 276-1558 4.95
outs. 5% x 2" 276171 . .. ... i 1.99 D | 34-Position Card-Edge 276-1564 4.95
Joystick Pot SPDT DIP Relay ~ Photo Bargains!

495

Mounting
Template

pay more? 276-2055 .., ...... 7.95 | earpots. 1"-long control. 2711705 . . . 4.95 275-216

299 &

Contacts Rated
| 1 Amp at 125vAC

5VDC, 56-Ohm Coil. Sensitive. Sub-

mini size and ideal for PC board or

DIP socket mounung Yo x e % The"
.2.99

Mercury Switch Micronta® Test Equipment Values

89°

This submini gravity-actuated switch is ideal \‘t
for tamper alarms, position deiectln% and @

more, Rated 100 milliamps at 24VD

2755 RS R age 95
1995 34

Micro Test Cl|ps

3 Digital Logic Probe. Simplifies digital trouble-

i‘:ﬁ 1 49 shoolln% y indicating high, low or pulsed logic states
with LEDs. Powered by circuit under test.
. 22-301
% Pkg.of 2 [g] 27. I‘-lunga \I'OM Measures AC/DC vol.ls ahms (o]e]
f milliamps, decibels. Big 4" mirrored scale. 30,000

nsulated ohms per volt DC sensitivity. With leads, manual. Re-

. 19.85

(4} Xenon Strobe Flashtube. Bright, long-
life. Great for projects or replacement usa.
Trigger voltage: 4kV. Anode: 300V max|-
mum. 200V min. With specs.

2721145 . . 2,99
@] 4kV ‘I'figeor Coil Use with flashtube
(above). Requires 200-300VDC primary
source; With wiring diagrams.

272-1146 . . g . 1.49
€] LASCR Photo Dm::lor Fast rssponse
makes |t ideal for “slave” photcflash unils
TO-82 case. 276-1085 _ ... ... .. .1.99

5-Volt Reed Relay

DPST contacts rated 0.5 amp at 125VAC.

er lype.

Spring-action—idaal for teamg on hi-den- quires "AA" and 9V batteries. 22-203 .. . .. 34.95
sity

boards, 1¥:" long. Sol

s L mueatet  IC Protector Mat
Binding Post Set

NEW! &

lPthe Adapters 275-208 i . 99¢

5-volt, 180-ohm coil. PC board mountable.

DC Mlcroammeter
Cut 33%

Only B Reg. 8.95
¢ [2] 44" Stereo Phone Jack to "
Stereo Phone Plug. Use standard 595
stereo headphones with the new mini
3 5x 5" conductive foam mat protects sen- portables. 274-366 ..........2.59
Secure contact with push ta release, Ac- sitive ICs from stalic charges. Pays for @] 1s" Stereo Jack to 1" Stereo 0 to 50 Microamps DC. Precision jeweled
cept up to 14-gauge wire. Includes one itself with the first ch-p it saves! Plug. Use “mini’ hoadphcnas wnh movement and ensy to- lead faca

ted, one black. 274-660 . . Pkg. of 2/1.39  276.2400 .. . ..

sid. jacks. 274-367

270-1751 . e s . Sale 5.95

Radio fhaek

A DIVISION OF TANDY CORPORATION = OVER 8200 LOCATIONS IN 76 COUNTRIES

Retail prices may vary at individual stores and dealers
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CPU'S & SUPPORT CHIPS

CEC HHHHHHH
MICROWAVE KIT

-
wn A ey @ aon 20 n e et re s 103 riee
5 = el o o % s w | e aemswicimarowen -
B2 695 b ] »  am 178 13 TARY B0 £ Y THANSIS IO PN b
gu\lﬂsm :: o i ‘B o - L3 [
g Wl 2ie s S8 & —om C he = CONVERTS
SRl e e e 8 4 $ 9
e | S e S & s ua ot | s MICROWAVE TO
g wn % e n 18 2 [
] Sl [ S R TR e A VHF TELEVISION
Lok Ll - o e 5 1| Bamres o e i
ROM's 20 n e 8 1o i 12 ki s:::}.;g"b‘:o ::ﬁ COMPLETE INSTRUCTIONS,
ma —mleene B = s g o iReeel i3 HARDWARE, POWER SUPPLY
T ~ i B en - mucnl e P i & YAGI ANTENNA.
TTLIC SERIES @
@ .
= Ercuse i CLEAR-VUE ELECTRONICS
i - 38 " wy o m - 1z P.0. Box 600, Rochester, Mi 48063@
101 148 - 13 Ta03 17 478 40 5 4
e = T » ; ;E EE e s 313-375-9730 4
M= e o BN oo 2 Pmos e w n
N - 2s emespema - 1m 5 mem m. M oim = v i S
ol st i o 7409 4 om0 4 I - 180
UART's o “ ot Liod e, U2 7410 17 a8 a5 TR a5
Ave 101 B E B e Dl Ny vm ZALIES Rl et L L L MICROWAVE television ‘“downconverters'
TR0 1% CoMXT? an e " HEW  1m N2 ] 1481 a5 419 ™ , ~ Y
PT1aE 1 AYIETD 238 7413 £ Tap B0 TAIR2 m unaer .00. Highest quali easily assembled.
der $50.00. Highest quality, ly
INTERFACE SHIFT DOUBLE SIDED DIP RIBBON e RS = Catalogue: $2.00 (refundable). NDS, Box 12652-
& DRIVERS REGISTERS CABLE JUMPER ASSEMBLIES M- W Mar - 3 MI% - 45 R, Dallas, TX 75225.
roimt = M 1Fs SLONG &t $ 2.00 A R B - - - =
1] = MM :: ::: :z}fglfc _____________ Koy I e e R e HOW to build data splitter, wye cable, line driver,
Mg - X qem o an Tan- @ ASCII character generator, and their power sup-
RS 232 CABLE J i i A L AT = plies. Schematics, ASCIl waveform chart. EIA
1 onductor, color coded wire, 4 7448 - 126 Specs. <99, L. Box . YiCc-
0c # 22 color coded RS L S et pecs. $14.95. JOHN MUIR, P.O. Box 1274, V
gray PVC outer cover, %" diameter 7440 7 4151 % 7534 - 175 torville, CA 92392,
ALPerlt — 101183009 e b ol e o SUBSCRIPTION Television Microwave Do
Add 20% postage for orders under 100", 7415 M 74185 80 8T - 200 vision Microwave Win-
T4 PIN HEADER : Add 10% postage for orders over 100” wMs - 75 Wi s grm - 278 converters; UHF Sinewave Systems using Ad-
JSHIN HEADERS Al i Lo e = s s = el sl vanced Circuitry and Technology. External TV
PR o W s o fl bt : T 11T~ e 15 connectjons. Fifty other complete kits available.

004 CPU — 600 CATCONTAOLLER 855
B264 1 4164-71 GAX RAM

Send $10.00 for All Plans And Prices to: BETA
ELECTRONICS, 2081-G 3rd Street, Riverside,
CA 92507.

ELECTRONIC items and kits, for free catalog
write: DAC INDUSTRIES, 6005 Musket Road,

50 PIN EDGEBOARD CONN. 395
26 PIN EDGEBOARD CONN, 2.50
50 PIN RIGHT ANGLE CONN. 3.9
20 PIN RIGHT ANGLE CONN

50 PIN RIBBON CONNECTORS 5125
40 PIN RIBBON CABLE CONN 4278
20 PIN RIBBON CABLE CONN 4225

FULL WAVE BRIDGE :_ZrVL ga:zmvs
PRV | 28 | BA A

B H 5P 1200 abm col

1770 i o

200 1 B0 130 220 fpp 400ahem cod

100 | 165 330 L

1130 1190 | 440

E275CRT CONTROLLER
18

2702 LK AOM ~ 1495 FODITH ~ 3495
6845

600

O eb cingu soamo * | MINIATURE MULTITURN TRIMMING POTS et honWashington, EAURGE
"e'qﬂe.DOUSLESIDFn(FU)(" BOARD -.5 €280 50, 100, 500, 1K, 50K, 260K . . . 475 each 3/$2.00 ::::: §; ‘;;:: :; HUNDREDS Oftelephcne_ suweiliance‘ transmit.
DIP SWITCHES WRN 25 aomn 6 ter, receiver, and other products, kits, and plans.
ERORY GLAS VECTORHOARD NO. 30 WIRE WRAP WIRE CTS206 4 4 POSITION 1,28 Catala 5100 INT ERTECH' P.0.Box 54853, At-
116" thick with 1/10 spacing SINGLESTRAND 100'. 8140 | ciszoe 7 7posimion ' 40 74LS SERIES lanta, GA 30308.
O SIS Gimn wrosronis | X5 3 : PRINTED circuit handbook, sixty Ni
; o bl Bl R » circuit handbook, sixty pages. Nine
DATELS DATDRS TOGGLESWITCHES %0 - pror 140 i i = diy methods. Send $12.00 plus $1.75 shipping.
Ll = e I B ZOWTIAK, 750 Little Matterhorn, Salt Lake City.
20 SN S aom SCR's TRIAC's v . UT 84107.
18432 43600 3579 6000 10000 4335 5 o P50 P (] T .
Do | fopg G 18000 [15A [ 6a |3a 1108 | PRV 1A (104 254 - M 128 SUBSCRIPTION television education manual.
REDICON SAD 1024 ANALOG DELAY LINE .. 310.95 ;gg :\;_. 2312 S ;:; :}1?;;% e 2 C_Omp|91_l[3 tTeory and circuits $9.95. PFi'lgS gﬂd
7 WATT LD 65 LASER 400 120|140 |260]12z00 | %0 [130(180(31 B - kits available. D & S ENTERPRISES, P.O. Box
DIODE(IR) $8.95 0 |Teajaeolisoo | eoo|zoo(275]430 id P 110901RE, Nashville, TN 37211.
25 watt Infra Red Pulse [5G 2006 equiv.) LIS DETECTON 2 e o S
r,;:;ﬁgm sheet included) :24;9: Z:EEEE[:{E:ELEE:(EE;:JM LARGE LED's 2 o g'-% “:‘E :’ E E_‘EE .E HEPAIHS
B = BTN rk%?;é&ioz%m:‘énmn s | “ o A"il;am games | r:pfgimé‘ wgitshla :i?,. hours‘t:gaell_:‘n
Pkt $2A45 R R e , noousw  im with your cl r .95. m pos in-
LE‘E ﬁgs:&:’(gtﬁ;&%s . -lf:!_.g ',&&E:;géigﬁlg?_n 51,56 688291 10 5: ; M'fﬁ : l:ml: : :-.: s clum&“‘%“ﬁneaﬁtﬁ‘?&s}m Hﬂ'mpst“d
e - sl o b oo Tpke., East Meadow,
UE 1BV Diss ;:::nc:rons 10016800 SFC 3301 — 50 PRV 30A :.E.; u r:::: : ‘:-:: : pKe., -
01UF 35V 16,4100 00,4500 | FAST RECOVERY DIODE (36ns) ..$2.25 | Wil o s 1n wsw @ FOR SALE
INATABINGIA o, 15/1.00 | 20KV250MADIODE . .......... STIO0M| Sl o CROWAVETE o Witte: ‘Dealers
W o om " receiver system. B
Y YIIIYTYIAENY SILICON POWER RECTIFIERS IS x Wanted,” Dept. RE, POB 4181, Scottsdale, AZ
arupasv sisnoo S00EY T2 0L pav 1A 3a 1A soa 1A 20m | ME 2 " 85258 (602) 941-9395
OF S (5.0 00 I 1005181 o0 T e o SCANNER/monitor accessories—Kkits and fac-
22UF20V 5/51.00 Soeany 4 o 20007 .20 40 130 525 900 | oww - w = tory assembled. Free catalog. CAPRI ELEC-
3auF2ov a/s100 of2Y S ) Tax 8 % & 150 630 1200 TRONICS, Route 1R, Canon, GA 30520
A7TUFSEV 4/81.00 gayp 10y 8100 800" .1 300 80° 200 6500 1500 POLICE/fi = A
GHUF3SV 3/$1.00 onicen 4 s 800 .15 35 1,00 250 1050 18.00 Ire scanners, scanner crystais, al
20UF20v  $175 | 1000 20 45 125 300 1250 2600 Iﬁ_‘ (r}-%is agc;gr detectors. HPR, Box 19224, Denver,
1%
SANKEN MMs318 ct?:fkmﬁtgis 5495 :§ TEST equipment, new and used. Catalog $1.00.
AUDIO POWER AMPS MMB3ETAA 585 5 PTI, Box 8756, White Bear Lake, MN 55110. (612)
Si 1020 G 20 WATTS .$12.50 23 429-2975
Si 1050 G B0 WATTS .$27.50 .5V at?O!_Jma SOLAR CELLS 2 THE Intelligence Library. Restricted technical
200 PRV 1A LASCR .95 3”diameter $4.35 u secrets—books on electronic surveillance, lock-
RS232 7 SEGMENT DISPLAYS E: gickmg, d_emolitions. investigation, etc. Free
FSCBO24-4 digit DL707C.A..3%. . ..8 .75 NREGULATORS FOC!‘I_UI’ES. MENTOR, Dept. Z, 135-53 No. Blvd.,
CONNECTORS C.C.8°display. . 3595 DL747C.A 6 . 3150 | oy b Flushing. NY 11354
- 1 - M1 2.50 1
DEREmoe. oo $275 N o el S A ok W*"-*S“g s MICROWAVE 2 GHz. Best in the West! Down-
DB25S female ... ... 3.75 = $ 85 MANSC.C Green 3 .75 | 1 e 6 VBorzav. 4 88 converter kits $39.00. Complete with antenna
DL-704 37C.C 85 2207 512,150 24 % .80
HOODS............. 1.25 MAN 82 C_A. Yellow 8 .75 TS § 35 LASWIZ.12vIARSS and control box $99.00. Factory assembled —

90-day warranty $159.00. GALAXY ELECTRON-
ICS, 6007 N. 61st Ave,, Glendale AZ 85301 (602)
247-1151

CHEMICALS, apparatus, project books, wide
selection. Catalog $1.00 send to: PIONEER LTD.
IND, 14a Hughey St.. Nashua, NH 03060

TERMS FOB CAMBRIDGE MASS SEND CHECK  SEND $25% FOR DUR CATALOG
OR  MONEY OMDER  MINIMUM  TELEPHONE FEATURING TRANSISTORS &
COD PURCHASE OADER OR CHARGE 52000 RECTIFIERS 148 HAMPSHIRE
MINIMUM MAIL ORDER $5 00 5T, CAMBRIDGE, MASS, 0213

POSTAGE ADD 10% FOR ORDERS UNDER $25.,00
RATES ADD 5% FOR ORDERS BETWEEN $25.00 AND $50.00
ADD 3% FOR ORDERS ABOVE $50.00

SOLID STATE SALES

TEL. (617) 547-7053
WE SHIP OVER OVER 95%
OF OUR ORDERS WITHIN

RADIO-ELECTRONICS

Ed
Bl

P.O. BOX 74D
SOMERVILLE, MASS. 02143

CIRCLE 72 ON FREE INFORMATION CARD

24 HOURS OF RECEIPT

TOLL FREE 1-800-343-5230
FOR ORDERS ONLY

RESISTORS "W, V2W 5% carbon films 3¢ ea. NO
MINIMUMS. Cabinet assortments. 1% metal
films. Request details. Bulk pricing available. JR
IhélgUSTRIES 5834-C Swancreek, Toledo, OH
43614




. mle One-Stop Component Center

This is a partial listing of over 600 items available
from 600 authorized Jim-pak Distributors:

-
im-pa
electronic components

Belmont, California 94002

B

DIP JUMPERS AND CABLE ASSEMBLIES
J-14-1 14-Pin 1-Foot Single-End (Dip Jumper) $2.95
DJ-16-1 16-Pin 1-Foot Single-End (Dip Jumper) 3.25
0J-24-1 24-Pin 1-Foot Single-End (Dip Jumper)

DJ-40-1 40-Pin 1-Foot Single-End (Dip Jumper)

DJ-14-1-14  14-Pin 1-Foot Double-End (Dip Jumper)

DJ-16-1-16  16-Pin 1-Foot Double-End (Dip Jumper)

DJ-24-1-24  24-Pin 1-Fool Double-End (Dip Jumper)

DJ-40-1-40  40-Pin 1-Foot Double-End (Dip Jumper)

DJ-14-3-14  14-Pin 3-Foot Double-End (Dip Jumper)

DJ-16-3-16  16-Pin 3-Foot Double-End (Dip Jumper)

DB25P-4-P  DB25P - 4 Foot - DB25P (Cable Assambly)

DB25P-4-5 DB25P - 4 Foot - DB25S (Cable Assembly) .
DB25S-4-S  DB25S - 4 Foot - DB25S (Cable Assembly) B

JE215 Adjustable
Dual Power Supply

General Description: The JE215 is a Dual Power
Supply with independent adjustable positive and nega-
tive output voltages. A separate adjustment for each
of the supplies provides the user unlimited applications
for IC current voltage requirements. The supply can
also be used as a general all-purpose variable power

supply. FEATURES:

* Adjustable regulated power supplies,
pos. and neg. 1.2VDC to 15VDC.

* Power Qutput (each supply):
5VDC @ 500mA, 10VDC @ 750mA,
12VDC @ 500mA, and
158VDC @ 175mA.

® Two, 3-terminal adj, IC regulators
with thermal overload protection.

* Heat sink regulator cooling

= LED "on'" indicator

® Printed Board Construction

® 120VAC input

* Size: 3-1/2"w x 5-1/16"L x 2"'H

JE215 Adj. Dual Power Supply Kit (asshown) . . $24.95

g B et B Rt ek el o et s bt ek
BieneBeEazzRbRRR

P b

POTENTIOMETERS

0 e

SOCKETS
- e g

Low Profil
.. 2059
. 2/.69

16 pin WW gold 1.19
24 pin WW gold 1.69
40 pin WW gold 2.75
14 p. plug/cover1.29
16 p. plug/coverl.?8
S 24 p. plug/cover1.95
40pinLP. .. Also, The MolexLine

DIODES & TRANSISTORS

. 2/.88  2N2219A.
2/. 2N2222A,.

3/4 Watt @ 70°C
16 Turn Pot.
Linear Taper

100 Ohm, 600 Ohm,
1K, 6K, 10K, 50K,
100K, 500K, 1Meg

2 Watt @ 70°C
7/8'" Slotted Shaft
Linear Taper
1K, BK, 10K, 25K, BOK,

100K, 1 Meg

Jim-Pak7400/74LS TTL $3.95
Jim-Pak CMOS/ Linear .49
Jim-Pak Micro, /Display
National CMOS

ELECTROLYTIC
Imfd @50V 3/.65
4.7mfd @50V
10mfd @50V

2mfd @50V
47Imfd @50V

33mfdesv g
100V MYLAR

4/.89
4/.99
v 4/1.19
2mfd 4/1.29

MICROPROCESSORS
ZBOA CPU (4MHz)

1173AN-1 30 Tune Musical MPU Chip
B0BOA CPU

8 Bit 1/O Port
Bi-Directional Bus Driver
Character Generator
Tri-State Hex Buffer

30K Baud UART

88-Key Keyboard Encoder 1
4K Static RAM (200ns)

16K Dynamlc RAM (250ns)
8K EPROM

16K EPROM (+5V)

Function Generator Kit
Provides 3 basic
waveforms: sine,
triangle and square
wave. Freq. range

2200mfd @16V .
50V CERAMIC
10pf-.022mfd  4/.59

4/.69

5V 1 Amp Regulated Power Supply Kit
Multi-Voltage Board Kit (Adapts to JE200)

5-15V / .5-1.5 Amp Regulated Power Supply Kit . .
Neg. 12VDC Adapter Board Kit (for JE610)
Adjustable Power Supply Kit (Pictured above center) .
Digital Thermometer Kit

Solar Cell Panel Kit

Hexadecimal Encoder Kit

ASCH Encoded Keyboard Kit

6-Digit (.300") Clock Kit (Pictured abova right) . .
4-Digit (.357"") Clock Kit (Pictured above left) . . .
6-Digh (.630"") Clock Kit

Function Generator Kit (Pictured below right)

GRAB BAGS

047mitd
.lmfd 4/.19

—

D-Subminiature Plug
D-Subminiature Socket
Cover for DB25F/S

P.C. Edge

BNC Plug

BNC Jack

UHF Adapter

UHF Panel Recp.

UHF Adapter

UHF Plug

UG260/U BMNC Plug Capacitors
S Silicon Diodes (1N914/1N4148) .. ..
UG1094/U BNC Bulkhead Recp e bk Ml

& LINEAR ™™ rorh

59
1.3

PO L EN B w0

BRhsnhRsRERS

EStom bt NS B e e
SRRASLREERER

1/2 Watl Resistor Assortment

.75
1.19
2.25

ER O RN RN
BRERAAAGRGESS

S ] e

BEERBRAERIREBBESFA

[ TS X1

Miniature Slide Switches
Heat Sinks Assortment
Transistors Plastic/Power
Chokes, Colls and Inductors
3-8 Terminal Soider/Scraw Type
Spacers, Standeffs, Insulators
Washers and §
Lugs, Crimp On
Hardware Mix — Nuts, Screws, eic
1 & 2 Watt Resistor Assortment
7-Segment Displays

, Rocker, Push Button Switches
U Test & Sort 3/8'* Potentiomelers .
1& 3 Amp Silicon Rectifiers (I:Iiodn} S
Shrink Tubing — Assorted 1" :

T

=
L O TP A A

BRRRRRRRRRRRRRRARRRERRSRRR

pleces , . .

CIRCLE 71 ON FREE INFORMATION CARD

from 1 Hz to 100K
Hz. Output ampli-
tude from 0 volts
to over 6 volts
(peak to peak).
Uses a 12V supply
or a +6V split sup-
ply. Includes chip,
P.C. Board, com-
ponents & instruc-
tion

JE2206B... $19.95

2861 AVIN
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SUBSCRIPTION TV KITS
UHF Gated Pulse Kit.$39.00
UHF Sinewave Kit...$37.00

Kits include parts, mcnual
and etched pc boar

.$200

Informative Catalog..

J &W ELECTRONICS
P.O. BOX 61=-B
CUMBERLAND, RI. 02864

WRITE FOR

7= McGEE'S

SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
Tel: 1 (816) 842 5092
1904 MCGEE STREET KANSAS CITY, MO. 64108

REVERBERATION for organs and keyboards —
Simply connected to any electronic organ, even
those with multiple outlet channels. Room size
and reverberation time adjustable. Nothing com-
parable in this price range is offered on the
market. Send for free brochure. DEVTRONIX OR-
GANS, INC., Dept. 60. 6101 Warehouse Way, Sac-
ramento, CA 95826

SATELLITE Buffs: used 6, 10, and 16 ft. parabolic
antennas for sale. Muchmisc. Call days: (216)
871-5552; evenings (216) 779-8539.

MICROWAVE and other TV equipment. Catalog
20¢, manual $1. TROJAN ENTERPRISES, 2920
Shelby, Indianapolis, IN 46203

RADIO-ELECTRONICS

-
-

TERMINALS

SUPER SALE

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 Il
Set of 8 pieces UPD416-2 (200nS)

$13.95
WRITE FOR FREE CATALOG

=== SUNTRONICS CO,, mc.

e 12621 CRENSHAW BOULEVARD
— v AWTHORMNE, CALIFORNIA 90250
= 71 MIXT INTERMATIONAL
NS | LA TG IO pIRATON
IN CALIFORMNIA OUTSIDE CALIFORNIA TOLL FREE

13) 644-1149  1-800-421-5775
Mailfgldalj— Minimum Order: $10. Send Money Ordar or Check to:
P.O. BOX 1967 —Dept. R, HAWTHORNE, CA 90260, Use your
VISA or Mastercard [please include expiration date). Add 52.00
postage and handling to arder. California residents add 6% sales tax

Data furnished with purchase on request,

FREE Flyer! Electronic components. IC's, LED’s.
etc. Send SASE to SYSTECH, Box 18905, San
Jose, CA 95158

MICROWAVE TV units complete— 1 year warran-
ty. $150.00. MEC, Box 3123. Tempe. AZ 85281.
Dealers Wanted.

POLICE scanner owners attention: Police 10
code, fire department code. Send $4.00. ROBERT
TURRIN, P.O. Box 1562, Clifton, NJ 07011

FOR sale—TV-VCR shop test equipment and in-
ventory. RCA, Zenith, GE, Philco modules and
parts. Bargain price. Send SASE for complete
list. DON DEMARCO 5687 Billmyer. Tecumseh,
M| 49286.

COMPUTERS
ATARI" 800™

400w/ 16K $350.00
800w/16K $699.00
*800 Computer w/48K

5;51 $82500

ATARI PERIPHERALS:

Printer 825"~ 65090 * Asteroids

REAL-TIME CLOCK

CALENDAR (MSM 5832)
Dewtislion Mono Melal Gate CMOS I C
Fratures

DISKETTE
«SALE»

Wabash:
5 1/4 % 10‘( ;&.«w Date, Yoar, &
- e +Riw Hold Selec i)
55/5D:More Avail. § © ™ s XTAL
32 788Khz xtal Control s 285
*5v Pow Sup.
SPECIALS *Low Power Dissipation
GLOBALEY T I

ZENITH ZVM-121

N0 Sarges of Infnituranca !

THE MPD 117

turns an ordinar

outlet into a cont-
ro| source

to buy Min.
pulse width

QUV-T8/2 "LocicaL pev.

“EPROM-Eraser”
*Erase up to 15 EPROM'S

in 30min. $g9 95

mces21 —*4.95

Disk Dr 810~ 48500 ° Missle Com>) 3260
Record.”410= 8200 _ Sup Brk.Out

Paddle (pr} > 16.96 + Assem. Edit- 4900
Joystick(pr) Star Raiders- 4500
32k RAM- 17995 . Basketball- 2800
Basic Cart- 4800  * Chess- 3200

* MONITORS %

zeNiTH[1] & 1.Green

12In.15|&]Hz : H.-m....‘“._s,o{z
J.Ccs. : ZGroenPhos

12in.18MHz. |  Hi-Res —»$168.50 3
AMDEK sy Non
12in12MHz. .
13in Coloyy

CONCORD

COMPUTER
PRODUCTS

1971 SO.STATE COLLEGE
ANAHEIM, CALIF. 92806 540°
.L\CB 4

(714) 937—063?’ e
[ ——

CHECK — M/O 0'y
NO COD @
R CA RES ADD 6

99 a0
%
UP CALL

CIRCLE 73 ON FREE INFORMATION CARD

Govi. SURPLUS
ELECTRONIC
EQUIPMENT

CATALOG

New ITEMS . . . New BARGAINS!
UPON REQUEST!

FRE Send today for FREE copy of

NEW CATALOG WS-82 Address: Dept. RE

FAIR RADIO SALES
1016 E. EUREKA - Box 1105 « LIMA, OHIO » 45802

LONG-PLAY cassette recorder, 12 pounds, with
two slow speeds for recording up to 15 hours on
a single standard C-180 tape! Unbelievable sen-
sitivity and voice fidelity, Takes telephone re-
cording and voice activator accessories. Perfect
for professionals, students, security personnel,
Excellent for radio and TV, security monitoring.
home surveillance, lectures. Free brochure. EX-
TENDO-TAPE SYSTEMS, Box 16000LC, Temple
Terrace, FL 33687

ADVANCED technological devices. Computer to
human brain interfaces, talking watches, satel-
lite home earth stations, lasers and many more
amazing products. Send $2.00 for catalog to:
TECHNOTRONICS, PO Box 2643, Winter Park,
FL 32790

CAR stereo graphic equalizer amplifier. 110
watt, 7-band equalizer. with LED power meters.
Factory fresh and pretested, $45.00. Free ac-
knowledgment of delivery. Send money order to
J. COOK, 1381 North Sereno Circle, Bountiful,
UT 84010. Plus $2.70 shipping.

BOB'S TV does it again! Six hour VHS taps only
$£130 for a box of ten. BOB'S TV, 93-15 86 Drive.
Woodhaven, NY 11421

COMPONENTS

SHT4BZN
SHT49IN
SHT4RIN
SHT495M
SHTASON
SH74122M
SHTA138M
SHT4141N
SHT4151N

PR EL
B3 eB2BLARREERYBEASE

SHT4I5TH
SHT4160M
SHT4IBIH
SNT4163N
SNT416471
SHT4165M
SHT4AI1TAN
SHT41T5M

CEENGRRIERGIREERIEBE

ehkaRy

12.96 ea

ane  200ns.
* $1.85¢a.i H/ﬂ4°°

ZTHL J00MS 23.. ‘h 100-
2111 450MS 2.50ea Wior 2.008s
MISC. cont'd

2102
A50MS
8038

N

Mdh
controller

e

BRRSE5228BRRRRRBRRRLRER 'R!ﬂi's

BE3rABAESEERRELARERREIREERRSAREEBER




rams2y  the first name in Counters !
9 DIGITS 600 MHz $1293%

SPECIFICATIONS:
Range:
Sensitivity:

WIRED

20 Hz to 600 MHz

Less than 10 MV to 150 MHz

Less than 50 MV to 500 MHz

0.1 Hz (10 MHz range)

1.0 Hz (60 MHz range)

10.0 Hz (600 MHz range)

9 digits 0.4" LED

Standard-10.000 mHz, 1.0 ppm 20-40°C,
Optional Micro-power oven-0.1 ppm 20-40°C
8-15 VAC @ 250 ma

The CT-90 is the most versatile, feature packed counter available for less
than $300.00! Advanced design features include; three selectable gate times,
nine digits, gate indicator and a unique display hold function which holds the
displayed count after the input signal is removed Also, a10mHz TCXO time
base is used which enables easy zero beat calibration checks against 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 count on!

7 DIGITS 525 MHz $99%

SPECIFICATIONS:

Range: 20 Hz to 525 MHz The CT-70 breaks the price barrier on lab quality frequency counters

Sensitivity;  Less than 50 MV to 150 MHz Deluxe features such as three frequency ranges - each with pre-amplification,
Less than 150 MY to 500 MHz dual selectable gate times, and gate activity indication make measurements a

1.0 Hz (5 MHz range) snap. The wide frequency range enables you to ly measure signals

10:0 12 (50 Mz range) from audio thru UHF with 1.0 ppm accuracy - that's .0001%! The CT-70 is

the answer to all your measurement needs, in the field, lab or ham shack

CT-90 wirwd, | year warranty  $129.95 Resolution:
CT90 KL 50 day pars war

ranty 109,94
AC-| AC adapier 195
BP-1 Nicad pack +AC

Adupter/ Charger 1295
V-1, Micro power Oven

ume base 4995
Eatemal time base input 1495

Display:
Time base:

Power:

PRICES:

CT-70 wired, | yearwarranty
CT-70 Kit, 90 day parts war-
ranty

AC-1 AC adapter

BP-1 Nicad pack + AC
adapter/charger

§99.95

84,95

Resolution: 1.95

100.0 Hz (500 MHz range)
7 digits 0.4" LED

1.0 ppm TCXO 20-40°C
12 VAC ® 250 ma

12.9;
Display; 5

Time base:
Power:

(g 7 DIGITS 500 MHz $793

WIRED

SPECIFICATIONS:

Range 1 MHz to 500 MHz
Sensitivity:  Less than 25 MV
Resolutior 100 Hz (slow gate)
1.0 KHz (fast gate)
7 digits, 0.4" LED
2.0 ppm 20-40°C
5VDC @ 200 ma

Here's a handy, general purpose counter that provides most counter
functions at an unbelievable price. The MINI-100 doesn't have the full
frequency range or input impedance qualities found in higher price units, but
for basic RF signal measurements, it can't be beat! Accurate measurements
can be made from | MHz all the way up to 500 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-100 makes anideal addition
o your tool box for “in-the-field” frequency checks and repairs.

8 DIGITS 600 MHz $159%

SPECIFICATIONS:
Range: 20 Hz 0 600 MHz The CT-50 is a versatile lab bench counter that will measure up to600 MHz
Sensitivity:  Less than 25 mv to 150 MHz wjip 8 digit precision. And, one of its best fi is the Receive Freq
:_.BSSH‘:TEOI shg]-i";vrt;:go MHz Adapter, which tumns the CT-50 into a digital readout for any receiver. The
10.0 Hz (600 MHz range) ndspfler is usnty_progmmimd I'o_r any receiver nnld asimple r_:onnecuon l‘?thc
8 digits 0.4” LED receiver's YFO is all that is required for use. Adding the receiver adapterin no
2.0 ppm 20-40°C way limits the operation of the CT-50, the adapter can be conveniently
switched on or off The CT-50, a counter that can work double-duty!

MINI 100 wired, | year
warranty

AC-Z Ac adapter for MINI-
100 3.95
BP-Z Nicad pack and AC
adapter/charger

$79.95

12.95 Display:

Time base:

WIRED

PRICES:
CT-50 wired, | yearwarranty  $159.95
CT-50 Kit, 90 day parts
warranty

RA-1, receiver adapter kit
RA-1 wired and pre-program-
med (send copy of receiver
schematic)

Resolution: 119.95

14.95
Display:
Time base:
Power.

110 VAC or 12 VDC 29.95

DIGITAL MULTIMETER $993 .:0

The DM-700 offers professional quality performance at a hobbyist price.
Features include; 26 different ranges and 5 functions, all arranged in a
convenient, easy to use format. Measurements are displayed on a large 314
digit, 4 inch LED readout with automatic decimal placement, automatic

SPECIFICATIONS:
DC/AC volts: 100uV 1o 1 KV, 5 ranges
DC/AC

PRICES:

DM-700 wired, 1 yearwamranty ~ $99.95

DM-700 Kiy, 90 day parts
warranty

AC-1, AC adaptor

BP-3, Nicad pack +AC
adapter/charger

MP-1, Probe kit

79.95
3.95

19.95
2.95

polarity, overrange indication and overload protection up to 1250 volrs on all
ranges, making it virtually goof-proofl The DM-700 looks grear, a handsome,
jet black, rugged ABS case with convenient retractable tilt bail makes it an
ideal addirion to any shop.

current
Resistance
Input
imped 10 Megoh DC/AC volts
Accuracy: 0.1% basic DC volts

Power. 4'C cells

0.1uA to 2.0 Amps, 5 ranges

0.1 ohms to 20 Megohms, 6 ranges

AUDIO SCALER

For high | audio

UPin frequency.
® Great for PL tones
® Multiplies by 10 or 100
@ 0.01 Hz resolution!

$2995-Kit 539.95 Wired

2575 BAIRD RD. e PFNH[‘LD NY 14526

ACCE S S O RI E S
Telescopic whip antenna- BNC plug, .
High impedance probe, light loading . -
Low pass probe, for audio meuuremem:.......,....,.,..,.,.,
Direct probe, general purpose usage
Tilt bail, for CT 70, 90, MINI-100
Color burst calibration unit, calibrates counter

[ =]

against color TV signal
=+

PHONE ORDERS
CALL 716-586-3950

CIRCLE 69 ON FREE INFORMATION CARD

COUNTER PREAMP

15.95 | For measuring extremely weak signals from 10 to 1,000
Small size, powered by plug transformer-included.

1595\ e

12.95) o Flat 25 db gain
3.95 & BNC Connectors
® Great for sniffing RF ‘with pick-up loop
$34.95 Kit  $44.95 Wired

Satwlaction guarantesd  wxa far 10 days il not pleased
nd 'Add §% for sthipping

insurance to o maximum ot §10. Overseas add 1 5% COD odd
$2 Ordars under $10 odd $1 50 NY revdenh add 7% tox

return i eriginal torm for

2861 AVIN

-k
(%))
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RADIO-ELECTRONICS

FUJITECH aubio KiTs

LATEST AUDIO TECHNOLOGY
FROM JAPAN

Model A1033 Integrated Tube Amplifier
* Latest Japanese Design
* Distortionless Output Transformer using
:?ec'ral winding techniques
* Most circuitry on PCB for easy assembly
and humfree performance
* Qutput 30W = 2 Ultra Linear
(Switchable to Triode)
15W x 2 Triode Output
(near class A performance)
* THD under 0.4%

. Fraquancg Response 30+30,000 Hz (-1dB)

KIT ONLY
$499.00

* Separate Pre-Out and Main-in

Model A501 Power Amp
* Pure Class A 25W + 25W
* Switchable to Class AB 100W + 100W
Switchable to Bridge Class A 100W maono
Switchable to Bridge Class AB 300W mono
Frequency Response 5-200KHz (-1dB)
Signal-to-Noise Ratio 120dB
Non-magnetic Chassis
* “QOut-board” comprehensive protection
circuitry
* DC circuitry with limited use of NFB
i L?E? Efficiency Fluid Convection Cooling
* THD under 0.007%

ORI IR

KIT ONLY
299.00

Model A502 DC Stereo Control Center
Direct DC coupling from Input to Output
DC servo circuitry
Cascade 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)

$499.00 MM = 270mv RMS (1KHz)

Built-in Headphone amplifier

Send $5.00 for each assembly manual, * Relay Output Muting P

refundable with order.

Monarchy Engineering, Inc.
380 Swift Avenue, Unit 21
South San Francisco, CA 94080

Visa or Mastercharge acceptable.

$349.0

P.0. BOX 401244R

BULLET ELECTRONIECS crnian, ix 7500

Sound Effects Kit $18.50

The SE-07 s ace
£amans ail e
programmatie
generator  Designed  afgund
the new Texsi Instruments
SNTEATT Sound Chip, Ine
board provides barks of MIN)
D4P. switches and pals 1o

program the  eantus  cem
Binations o1 the SLF Oserliator
VCO. Mowe -One Shol. and
Envslape Gontrols A Cuad Op
Amp |G W used 1o implement
an Adjusiatie Pulse Genera

cireuitry, Easdy programmed
e duphc K

SEE SPECIAL WINTER
PRICES BELOW
The
Super Music
Maker
REVISION 2
$24.95
(Basic Kit)
Does nof snclude speaker
swilches or 2708 AOM
Now you can play hundreds of songs using the Bullet Super w
Music Maker. The unit features a single faclory I
programmed microprocessor IC thal comes with 20 pre-
programmed short tunes. By adding the additional PROMS P
(2708's) the sysiem can be expanded to play up to 1000
noles per PROM. Just think a compact electionic z

3/.44
2/M1.88
11.88
2.88
20/1.88
3/88

Phasor Guns, Steam Traing, o

low price inchudes sl parts

axsembly manual programming charts; and detaiied 7

connected 1o your sierea with incredible res.
Included), TEATT is included. Available separately lor

7 Watt Audio Amp Kit $6.95

SMALL, SINGLE HYBRID IC AND COMPONENTS FITONA2Y
x 3" PC BOARD (INCLUDED). RUNS ON 12VDC. GREAT FOR
ANY PROJECT THAT NEEDS AN INEXPENSIVE AMP. LESS
THAN 3% THD @ 5 WATTS. COMPATIBLE WITH SE-01
SOUND KIT.

Doomsday Alarm Kit $9.95

If you have trouble sleeping and you would like the rest of
the neighborhood to share your misery then this little kit
will be for you! There is no way to accurately describe the
unearthly howls, screams and lones that come out of this
kit Four separate tone oscillators are mixed, cancelled
and stepped at a varying rale 10 Watts of crazy sounds. A
great fun kit or a practical burglar alarm. Complete with
PG board and all necessary components less speaker. For
6-12 VDC. ORDER DA-02

thal will play dozens, hundreds or oven
inousands of selections of music The kil comes with all
electronic components (less the PROM), and a drilled, D
plated and screened PC Board which measures 47 x 40"
Tha 7 walt amplitier section s on the same PC board and
drives an B ohm spoaker (not included), from a whisper to
ear splifting velume. Since the unit works on 12 VDC or 12 m
VAC , vehicle or portable operalion is possible. What do
you get for $24.957 Everything bul a speaker, iransformar, z
case, swilches, and PROM. Addilional 2708 albums e
conlaining papular tunes are available for $9.95 each or you

can program your own PROMS using information provided I

DUAL PHOTO RESISTOR 3/8" DIA.
2 8 OAM SPKR. 25 W

AY 3-8910 SOUND EFFECTS

60 PAGE MANUAL FOR ABOVE
JUMBO RED LED ASST. STYLES
10103 SENSITIVE GATE SCR

.88
)
.28
A4
A4
88

with the kit instructions. Lists of available PROM albums are h
avallable on request {Note Unit plays electronic music one
note at a fime, i is nof possible to play chords or a melody
with harmony simultansously. )
* Envelope control gives decay o notes
* On board inverier allows single vollage (+12] operation
OPTIONAL ACCESSORIES
DIP Switches (One & pos, One 5 pos) 2.00/set | I
(Can ba directly scldered {0 PC Bd. {0 access tunes)
Rotary Swiches Two 5 position 2.50/sel
{Far remole wirlng 1o PC Bd 1o access tunes)
Atiractive Tan Plastic Case 6.50
Wallplug Translormer 3.00
{For operation on 117VAC house vollage)
SPECIAL WINTER PRICES
1 Super Music Maker with case and two 5-position rotary
swilches $32.00
2 Super Music with one 2716 2K X 8 FROM liled with
over 50 selections of additional music | 1500 notes) $32.00
3. The Whaole Ball of Wax! 82 + case and swilches $39.95

50/60 CNTR

CA3080 TRANS COND AMP
TLO-82 DUAL BI-FET AMP
MC3301 QUAD OF AMP (HSE #)
FPTS00 PHOTO TRANSISTOR
TIP 100 NPN DARL. 2A IC

CDA4566 CMOS

we"' 3TZ Time Zone Clock Kit

Microprocessor/ROM clock kit keeps local time (12 hour
format), and 2 world time zones (24 hour format), Large
.6 ORANGE readouts 10 min, |D timer for HAMS, Comes

with plastic case and XFMA
= 8 Digit (hrs.. min., 38c] * Ouartz XTAL Timebasa
= 3 Time Zones [Selectable) + Batlery backup
* Featherouch front panel * Duality scider masked and
awilches cisted PC boards
= Seconds Reset/Hold leatute 554_4‘

ORDERING INFORMATION:
Call or Wrile For Free Catalog

* COD MINIMUM $20.00 « ADD $2.50 FOR COD'S
+* UPS DELIVERY ADDRESS MUST ACCOMPANY ALL COD

3/3.50

= VISA,

* ADD &% FOR SHIPPING

» TEXAS RESIDENTS ADD 5% STATE SALES TAX

# ALL FOREIGN ORDERS ADD 25% FOR SHIPPING
(CANADA 15%) NO FOREIGN COD'S

« CALL (214) 278-3551 TO PLACE CREDIT CARD OR COD
ORDER

Al
= $1.00 HANDLING ON ORDERS UNDER $10.00
MC CARDS OI!NCHICK

1.30 ea.

SUPER SPECIAL DEAL!
STANDARD C-80 CASSETTE NEW,
IN PLASTIG CASES. TOP QUALITY
ORIG: USED IN DIGITAL APP
FREQ. RESPONSE 300HZ - 10KHEZ

SAVE up to 50% on name brand test equipment.
Free catalog and price list. SALEN ELECTRON-
ICS, Box B2-G, Skokie. IL 60077

TELEVISION cable converters—video acces-
sories. discount electronic products and parts.
$1.00. ELECTRONICS ETCETERA, P.O. Box 826.
Solvang. CA 93463

POWER supply —12v ((6'5 1amp +12v @ 2 amps
~5v (@ 1.5 amps +24v (@ 3 amps. All fused. Used
16 x 7 x 5%z encased, molded plug. $21.95 ppd.
Perfect for disc drives. F. G. STEVPENS CO., P.O.
Box 781, Norwalk, CT 06856

TEKTRONIX 585, three plug-ins. cart, 105 gen-
erator, $695.00 lot. (813) 494-3118, P.O.B. 1823,
Arcadia, FL 33821

BOOTLEGGERS Bible for CB modifications
$12.95. CB Radjo Repair Manual, $8.95, Linear
Planbook $11.95. Also kits. complete units, and
more! Catalog $1.00 at: A.P. SYSTEMS, POB 263
RE, Newport, Rl 02840

SYNTHESIZER module, PLL, 100 continuous di-
rect binary coded channels at 10 KHz steps. 38
MHz out; with schematic. specs. application
notes, Send $9.98 ppus to PRESTON, 7 Doris
Place, East Islip. NY 11730

SPEAKERS by Electro-Voice and others. Build
your own speaker system and save. Also micro-
phones, mixers, amps. etc. Free list. SONIX CO.,
Box 58-RE. Indian Head. MD 20640. Phone (301}
753-6432.

ENJOY commercial free television. Experi-
mental frequency control module is the finest
available today. Sine wave or gated pulse in kitor
factory built. Information package $2.00, refund-
able on first order, LEE-TRONICS, P.O. Box 253.
Taylor. Ml 48180

ATARI, Commodore computers. accessories.
software, lowest prices, information $1.00. (714)
783-0556. SPORT 'N' SOUND, 21999 Van Buren,
Grand Terrace, CA 92324

UHF sinewave converters: complete kits
$175.00. etched/drilled PCB $25.00, UHF varac-
tor tuner $40.00. toroid kit $7.50. MC/VISA
accepted. Information $1.00. (714) 783-0556
SPORT ‘N' SOUND, 21999 Van Buren, Grand Ter-
race. CA 92324

SATELLITE system, $1950.00. Complete receiver
kits available. WESTCOM, 715 Washington.
Ayden, NC 28513. Dealers welcome.

THE Tranny Caddy—tough, roomy lightweight
carrying case for tools. components. PCE's,
etc.—full details: MHP Co., Room 1042, 485 Fifth
Avenue, New York, NY 10017.

P.0O. Board Material. Free Info. BOYD ELEC-
TRONICS, 1998 Southgate Way, Grants Pass,
OR 97526

no FOP

T
.41«305‘ AGE

ORDER No. 171AE047
Careray
plie Nl el® ] RouTE 9N,

PLATTSBURGH, N.Y. 12901
Tel.: (518) 561-8700.

EDUCATION & INSTRUCTION

UNIVERSITY degrees by mail! Bachelors, Mas-
ters, Ph'D’s .. Free revealing details. COUNSEL-
ING, Box 317-RES5. Tustin. CA 92680.

Be an FCC LICENSED

Electronic Technician Ee==———mm

e i
Earn up to S600 a Week & More! HaL TR

No costly school — The Original FCC Tests-
Answers exam manual thal prepares you at
home for FCC Ganeral Radiotelephone License.
:t'u‘w!y Irav:s;d mu'lhlpla-t:‘wilcel!é?gs cluur l!ll b =

as lesied on e aciua ovl exam

No previous experience required. $12.95 post- commarb
puidn Hnnwblcf Uu]rlnf..q sl PRODUCTIOHNS =
| Dept.E ~ P.0. Box 26348, San Francisco, CA 94128

ATTENTION
ELECTRONIC TECHNICIANS

Highly Effective Home Study BSEE Degree Pro-
gram for Experienced Electionic Technicians
% Our New Advanced Placement Program grants
Cradit for previous Schooling & Professional Ex-
perence. Advance Rapidhyl Our 34th Year
FREE DESCRIPTIVE LITERATURE!
Cook's Institute of Elecironics Engineering
DESK 15, P.O. BOX 20345, JACKSON, MS 39209




DIGI-KEY

CORPORATION

800-346-5144

Ak Hi. Call 218-081.6674

QUALITY — Name brand products from nationally recognized manufacturers. [ =02 5 r t = EER s i
SERVICE — Computerized order processing and inventory control, :g lnéuuna"t‘wvs\?rr‘-}(} 5 A OBUCTS + DA

SAVINGS — Volume Discounts » OEM Quantity Pricing » Toll Free 800 Number Sixichss s Imé’s‘-éé*é&' .ﬁa:s%“'?

Thiw Bige THGERE Y Diseamnt ek DIGHEEY — DIGI-KEY
Y — DI KEY — DIGI-KEY
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RADIO-ELECTRONICS

-
[y

(602) 266-9758

10“;\ El.Ec;-*
‘3' SURPLUS *’O

6835 North 16th Street
Phoenix, Arizona 85016

**TV BOX BUILDERS**

(602) 266-9758

LM 7812 ... $1.35 LM 301.......%$.90
LM 7815 ... $1.15 LM 1458 ... $1.00
78] L ey $1.05 LM 380..... $1.90
LM1800 .... $2.45 NEB565 ..... $1.90
LM1889 .... $2.75 MC1330.... $2.40

MC1350.... $1.90
AR o $1.80 MC1358.... $2.10

CH3/CH4 Modulator

$179%

9 V. BATTERY CLIPS
W/9”LEADS ?
8/$1®

UHF VARACTOR
TUNER

$17%

15-24 V.

INTERTELL
PHONES
Model 2160
21 Button

W/Intercom

$24%

MULTI-VOLTAGE
SWITCHING
POWER SUPPLY

3345

HMR II*
6 MO. WARRANTY -

HAM MICROWAVE RECEIVER'

w/ Cable & Power Supply

$149%

ORDERING AN
INSTRUCTIONS Minimum order $10.00
C.0.D. Pa%mem by cash or money order,
company c

C.0.D. — $2.25 + $2.35 shipping.

CREDIT CARDS — Master Charge & Visa.
SHIPPING MINIMUM $2.35 + 35¢ per $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

EDUCATIONAL IN NATURE
FUN TO BUILD AND USE

0-35V 1.5A Quality
Power Supply

Provides 4 ranges of current
limiting up to 1.5A. Uses pra-
cigion regulator and powar
transistor booster,

HKIT-83A

HITECH KIT

LCD Multimeter

The affordable LCD Multimater. High accu-
racy 19 range large 3% digit DMM with
diode test. auto polarity and LO Bant
indicator.

Model 101 Fully Assembled 559,95

Kit 519.50

0-50V 3A Regulated
Adjustable Power Supply

With overfoad protection and LED
Assem $28 50
Kit 524.50

30W Single Channel Poinrimp.

Compact power amp. with volume, treble
snd base control, Excallent for boosting the
power of your portable radio, or cassetie
Connect to your TV audio and experience the
real sound of your TV program.
HKIT-300

pawar on indheator
HKIT-503

Kit516.95

Programmable Music Door-bell
Electronic door-bell that has 8 programmable 1ones
Uses CMOS for low power consumplion and has
auts shut-aff feature

HKIT-47A

Kit $14.50

5 Function LCD Pen Watch

High Quality ball point pan with built-in 5
function LCD watch, Comes as finished

product only with gift box. 59.99
1 Digit G & K Style Toggle Switches
Universal Counter OPDT ON-DFF-ON $2.00
DPOT ON-OFF 51.60
Unkversal Counter counts up
SPDT ON-DFF-ON $1.40
jo B0 MEETaga A1 bl hal SPDT ON-OFF $1.10

events. 7 large 0.5" digits
Crystal time baze. High par-
farmance.

HKIT-86A
Function Generator

Genarates triangie, square or sine
wave. 1 Hz 10 100 KHr. ldeal for
testing audio amps.
HKIT-58

32.768 MHz Xtal.......$2.50

We also specialize in high quality
custom PCB  manufacturing.
Please send inguiry

Kit 549,50

Kit $36.50 | Kits do not include dormer/batt /case

To Order. send check or money order to:

Hitech Electronics

4425 W. Sepulveda Blvd., Torrance CA 90505
Phone Orders: (213) 371-2160
VISA and M/C welcomed. Minimum Order $8.00
Shipping and Mandiing $2.00. CA resident add 6% tax
PLEASE VISIT OUR STORE. Open 10:00-6:00 Men. thru Sat
Special discounts available to sducational instiutions. Dealer inguiries imited

CB RADIO

GET more CB channels and range! Frequency
Expanders, boosters, speech processors. FM
caonverters, ignition noise blankers; how-to
books, plans, modifications. Catalog $2. CB
CITY, Box 31500RE. Phoenix, AZ 85046

COMPUTER ACCESSORIES

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.

CABLE

POLYETHYLENE DIELECTRIC
RG213 noncontaminating 95% shield mil spec. . L
RGS8AU stranded MIL-SPEC ............... 12c/f1,

RGBU 95% shield MIL SPEC . A e
LOW LOSS FOAM DIELECTRIC

RGAX (mini8)95%shield. ... .......o0cvnnn 17c/t,

RGEU 97% shield . 30c/ft

RGIAL o500 thTnte sl et e N s S 10c/ft,

RG58AU stranded center 80% shield . . .

CIRCLE 85 ON FREE INFORMATION CARD

RG59/U 100% foil shield TV type, ... . .. 10c/t

Rotor Cable 2-18086-2293 ... ...cv e ivais 19c/1,

Cable-shipping $3.00 15t 100 f1., $2.00 each add’| 100 f1.
CONNECTORS

L esy & SO R e e e
Reducer UG-1750r 176 .
UG-255 (PL.259 to BNCJ

Connectors—shipping 10% add’l. 81 50 minimum

FREE CATALOG
COD add $1.50 — FLA, Res. add 4% Sales Tax

NEMAL lllC'l'llOll iIcs

Dept
5685 SW 80th Street Miarrll FL 33143
Call (305) 661-5534

CHANEY

electronics inc.

P.O. BOX 27038, DENVER, COLO. 80227

Chaney Elecronies nas Geen piovid 06 vy shcyonic Naplor ol skl tock seisel
s

e e e e e e ey e e e e e e ey e e e ey e e el e e e e e ) e e

® Minimum Order 59.00

® Please include $1.50 for shipping (UPS)
* We accept VISA and MASTERCHARGE
* EXTRA FAST SERVICE

PHONE ORDERS: 303-781-5750

TEACHERS AND HOBBYISTS

WeAn 13 proveds 8 Exts. We recar Nt you use 3 low
Fusty rown can ¢ when axvembheg yeur ks Do
igred

3u horeughey tested and
$ut fomed | youl Pave any questsons please cal o wro

SEND FOR OUR COMPLETE CATALOG OF KITS AND PARTS.

120VAC VARIABLE STROBE LIGHT KIT

liant flashes of light. Operates from standard

120VAC. Reliable design —thousands of these are

in use throughout the world. Overall size of com- -
pleted noaru ILx2Wx =
caom 7.50

Complete variable rate strobe light kit produces bril- "3 7

ELECTRONIC WHEEL OF FORTUNE KIT

o Push the start button and a bright red ball (LEDS) (e
appear 1o spin around ten numbers. When you release (] II
the button the electronic ball appears to slow down U Ny

and finally comes to a stop on one number. As the ball

5pins @ small speaker emits a licking sound In synchronization. Unit

operates from 5V hanug Size of board: 2.9" x 2.6°. C3806  $9.99

voc ELEI‘.'T‘HCINIC WARNING FLASHER KIT
This portable battery operated device continuously
emits bursts of intense light at a fixed repetition
rate. Can be seen for great distances making it a
great safety device Features xenon flashtube Operates
on 3VDC {two 1.5V Batteries). Size of board; 2¥2°L x 2°W
3207 57.95

AC FAILURE ALARM KI
Have you ever been late hecause the AC went off and you( duck radio
didn't work? Well, that need not happen again! Slm-
ply plug this unit into the wall outlet and if the AC
goes off the unit emits a tone. Features green
ready light and piezoelectric tone device. Oper-
ates on 9V battery. Size of board: 287 x 2.3°

> Icia
CA483  S4.75

Reliable IC design kit for use in physics experiments o G <.
{roubleshooting: Optically stops maotion of fans, =
wheels, pullys, fiywheels, etc. The siroboscope =
operates from standard 120VAC and features bright
xenon flash tube and 1C design. Size of board: 3.5" x 4.75°
C4070  $29.95

STROBOSCOPE KIT -

.| 10 WATT SIREN KIT

Kit provides a loud alternating tone output. Uses two IC's and a power
transistor o provide a reliable performance. Features variable sound

control and 6 to 12VDC operation. Requires & ohm
speaker, Size of board: 3.5" x 1.5 ﬁ;é/“'/
CAD58 $5.00

PHOTO SLAVE TRIGGER KIT

Prabably the most sensitive slave trigger kiton |8
the market, Simply connect to the strobe that will

be used as the slave. When the master strobe

15 fired the slave strobe will aiso flash. Size of
board: 1.5"x 17

SOUND EFFECTS GENERATOR KIT =
Exciting sound effects kit uses the popular TITE477 4o
chip to develop phasor, locomotive, siren, tweeting o E
bird, organ,
for simple programming of the uenela!ur

from 9V battery. Size of board: 3.257 x 2
C4422  512.95

b pn

odel T, eic. sounds. Uses dip switch

Jii iy
peraizs a ,’?

C4530 $6.00
FASCINATION STAR KIT

Produces an expluclln%sﬂr wvisual effect using 2514
LEDS and IC circuit e center LED lights first then
the next group of LEDS light and then another set of
lights until the outer edge of the star lurnls up. Tre'
process then reverses itself, Operates from 9V bat- *
tery. C4432  §10.95

.| PHASOR GUN SOUND AND LIGHT KIT
| | Here's a simple kit which makes an exceflect first project. Uses special

IC, darfington transistor and LED to produce )

“‘outer space phasor gun'’ sound and flashing 1('
red light. Operates from 9V batiery, Size of
board: 1" x 1.2° :
Cidp4  54.00

SEQUENTIAL LED FLASHER KIT

This kit combines |G circuitry and 10 jumbo red
LEDS to produce a unique visual display. LEDS
continuously light sequentially from right to left. Easy to

build kit. Operates from 9V battery. Size of board: 5257 x 1.57,
C4431  $6.75

"-u'o‘loo.-‘p

i 5}

ACHANNEL COLOR DRGAN
Very popular 3 channel color organ causes lights of your choice tn
flash to beat of music. Fealures level control and 3

separate AC outlets to connect Christmas lights,
lamps, etc. Operates from 120VAC. Size of board:
x5 C4530  $8.50

'@IE]@IE]@@@@@@'@@@@@@@@@@@@@@@@@@@@@@@@@
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novice hobbiest can com|
ame. Create a fun-filled

In just a short time and with a few minor parts, the most

» » - .
OLESALE/F
elplers ole
“TANK BATTLE” TV GAME

plete this exciting Tank Battle
ewnin%for the whale family.

Fhone: (305) 8
-
)

o110

0
‘.

C.B. SPECIAL
CONVERT THESE TO 10 METER FM

New HY-GAIN printed circuit board assembly with PLLOZA
chip and 3 crystals. (Squelch gol. volume control and

wo independent tanks rumble thru land mine fields, channel switch not included. ) Boards sold as is, the way we
shoot shells and fragment when hit. Four distinct engine bought them from the facturer. Board di }
spunds are produced for the differant speeds. Sounds of 6"x G”
iunflre. shell bursts and tank explosions are realistic.
d'Lrat‘c:‘?;;t:c on-screen scoring. Supplied with schematic 1-9 $7.5|] 50-99 ss_m
sowasis  $9.95ea. 10-49 $6.50 100-up $5.50
COPPER 9 VOLT NiCd WHISTLE COMPUTER GRADE ELECTROLYTICS
CLAD BOARD RECHARGEABLE | ACTIVATED VALUE/MFD  VOLTS DIAM. /LGTH. PRICE
(Double Side) BATTERY 63000 @ 15V 3 x5%"  $4.00ea.
Size 9.25 x10.75 $2.50 ca. 10,000 @ 20V 19" x 5%" $3.00 ¢a.
Ihicqass J6e ::1?;025 ;f‘%e\.-s Your whistle from a distance of 30" max, is 2,700 @ 25V V4" X 2Vs" $2.00 ca.
sz.w ed. Transistor Battery. picked up by an FET condenser mic. which 2.900 @ 25V 1Y x 2 $2.00 ea.
lLa{n;ug t}h:qsw;:ch. [Seras_llllwty can Ded 100.000 @ 30V 3 x5k $6.00 ea
adjusted. atc! your w: Istle again an ] . s
ERIE 1;3:;““ CAP | 84.75¢a wsoff _ 39,000 @ 30v 1" x5%"  $4.00ea
1967 Dia. 080" High MAHOGANY Schematic Diagram Supplied 34,000 @ 30V 3" x5%" $3.00¢a.
3.5-20p! @ PROJECT BOX POWER 450 @ 75V 1% x 214" $2.00 ea.
$.75ea. $1.50ca =g | TRANSFORME 523 @ lgg‘; 1:;2' X g‘fa’ gggg ea.
SMALL ENOUGH T0 T .' 75 i $14.95 ca. @ dig -0 €a.
i AANIANE | primary—115vac AXIAL LEAD SPEAKER
AMP METERS A% wx T |3 to 1% b | Secondary —32 v with ELECTROLYTIC : -
S WXTH' X% to 24 tap at 15 amps CAPACITORS 3 Diam.,
Has a lip for recessed face Dim. 412" h X 3%" w X 4" deep 8 OHM,
plate and a felt battom 15 "i% lg::gﬁglg 5 Watts.
SOLID GEL BATTERY L .
SOREWDRINERKST §volt @B a . with Charger 2r@ foy1st0 $2.00 ¢
T & ] ur (a . " .
ol @A@ $14.95 22uF@ 25V12/$1.00
2% square, no shunt required. | Handle stores four blades 33uF@ 25V12/§1.00 POWER SUPPLY

Easy-to-read dial.

2 single slot 5/32" & 3/32"

Elpower EP 680 may be charged con-

- 0-6. 0- e 1 phillips 1 scratch aw! stant voltage or constant current. Bat-
Bovsmenty DS IO, 6" long with one blade tery is seif-contained and requires no
COAX CONNECTORS | inseried  §1.00 ea. K comect ks, A psi e s
UG-273/U BNC-F/UHF-M  $2.50 SUPER SMALL g‘fz hox2%w x4l | weight 4 Ibs.
UG-83B/U N-F/UHF-M $4.50 170 MEDS330NOLT . -2 MFG by Anderson Jacobson
UG-175 RG-58 Adapt $ .20 1Ya"x " DAA Modem Model OC 230 with A-36
UG-176 RG-59 Adapt $ .20 2 for $1.50 Telephone Coupler
UG-1094 BNC-F/Panel S1.g 10 for $7.00
S0239 5
T S0. | 750 MFD 330V
PHOTO FLASH
COAXIAL CABLE i Lir
SN RaI G e o SOleaDie 0 103 b 8 T to 10, TTY
$1.25 each )
$4.95/100" $3.00/50' |  {0fors11.00 comectors. 15K osclaor sends 1070 12 space
" d 1270 Hz mark. R 2025 H d
TEXAS INSTRUMENT ;325 Hz malrrn{;\lenrf;:x:uuler nazssf-iife;:';d
KEYBOARD and plug. Size 4% Wx 15 L x 3" Dp. designed lo
be recessed in desk or panel. Electronics in case
95 BT Wx12x 2% Dp with 8-11  3-wire U-ground
$1 . ea. cord and plug, Operates on 115 vac, 50/60 Hz, s
mp, Supplied with connection sheet. Remove
A Suppl th h Ri d
S;sa.uo Irom equipment, excellent condition, guaran-

Has 3 slide switches, 26 different
keys. key pad removable by 4 screws

MODEM CABLE
ASSEMBLIES

$5.50 ea.

MFG By Rotron Inc
3 Blades 43" Square
USED

110 VAC $9.95 ea.
NEW

leed

1uF@ 35v12/$1.00
2 uF @ 150V 12/81.00
25uF @ 25V 15/$2.00
JuF@ 50V15/82.00
5uF@ 50V 15/52.00
10 uF@ 50V 15/52.00
250 uF @ 25V10/$2.00

SUB-MINI 10K POT

=

5/$1.00

4" hole moul

&= with On-Off

nt,

%" D shaft,
¥ thread section.

$3.95¢a

+ 12 vde .1amps
+ §vdc .4 amps

2

10" Ix5 hx5"w
Input 105-125 vac 50/60 Hz. Has

24-Volt

5.4 AMPS

MFG by
ACDC Electronics |
Model OEM 24N5.

POWER SUPPLY

nc.
a1

E.F. JOHNSON
“S” METER

Edge Meter 250 UA,
fits in %"x1%" hole.
Black background.
Scale 1-20 Top,
0-5 Bottom.

DB CONNECTORS

25p2.50

ﬁ 2553.50

COVER FOR DB2 S5P/5 (PLASTIC) 1.25

volt adj and O.L. adj,

terminals contain +

Output
out, + sen

$45.00

— sen, — out, ac neut, ac line and GND.13 LBS.

$1.25 ¢a. 5/$5.00

SAME AS ABOVE EXCEPT
24 voLT 7AMP. $65.00

Conn 110 VAC Model MU2A1
£ 22 AWG
Hood # Cond Length $12.00 ¢2
o " iz DIP SWITCH
T Part # Movement
7' POWER CORD TIAERS 5
HEWLETT PACKARD TYPE & 11 J-60 7101 SPDT
Molded 3 Prong rrev iy -3 7108 SPDT
.. Plug with molded (momentary)
< = greceptacle 5 POSITION $1.00 ea. J-3 7201 DPODT (special
S KV Belden 16 AWG 13 Eggmgn :12"5,322' large rocker)
$3.00¢c2 | 12POSITION $2.50 ¢a. $1.00¢a. 6/$5.00

NEW HYGAIN 16 MODEL 2716
HANDSET HAS DIGITAL CLOCK.

PLASTIC CASE FOR REMOTE

REMOTE 40 CH. C.B. SPECIAL

NOT INCLUDED. 50LD AS is $29.95

TRIMMER CAP

1.5-20pF ﬁ

(ARCO PC-402) 506 ea.

EDGE CONNECTORS

Double Row / Wire Wrap .100

22 pins $3.49 10,/$30.00
30 pins $3.96 10/$32.00
50 pins $5.43 10/$45.00

6 pins $1.1010/§ 9.00
15 pins $1.65 10/$12.50
22 pins $2.08 10/$17.00
43 pins $3.66 10/$30.00

Double Row/ Solder Eyelet .156

DIP SOLDER
IC SOCKETS
24 pin .24

14 pin §.14
40 pin .40

16 pin .16
18pin .18

20pin .20

IC SOCKETS
GOLD-PLATED
WIRE WRAP
14pin  40¢C ea
16pin  45C ea.

TERMS: Al material guaranteed unless otherwise stated. If you are not satisfied with our product, it may be returned within 10 days for a refund (less shipping). Please
add $4.00 for shipping and handling on all orders. COD's accepted for orders totaling $50 or more. All orders shipped UPS unless otherwise specified. Florida residents
please add 4% sales tax. Minimum order, $15.00. Foreign orders — US funds only, add 20% for shipping and handling.
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yu:Bulova Quartz Ladies Watches 33

INTERSIL

RADIO-ELECTRONICS

8

Loy CTORY WA Part No,
e b AN THEIPI CMOS Precision Timer 14.95
Stimen 20 SHARNE A st TOSEV/KIt*  Stopwatch Chip, XTL 24,55
SHMOIN - @ | SMMIN 36| SNMISIN .6 06CPL 3% Diglt A/D (LCD Drive) 1.5
SNTMN 5 SNMMN .35 | SNMION .8 TGEV/KIt*  IC, Clrcult Boara, Display. ns
-5 - 161 - 71071CPL 34 Dlglt A/D (LED Drlve) 15.95
SNMWN 5 |- SMMEN % | SN e TEV/KIE* 1€, Clrcult Board, Display 63
SHMSN .4 | SNMAWN 500 | SNMIBIN @ L6CPL 3% Dlgit A/D LCD Dis. HLD. 1895
SNMEN % SHMMN. - .50 | SNAMOMN. e 7ICPL 1% Diglt A/D LED Dis. HLD. 175
N7 B e -t il 7201IDR Low Battary Vait Indicator 2.26
SHMMN 2 | SMMIN 63 | SNMIN L3S ool CMOS LED Stopwatch/Timer 1298
SNuAN .3 ::2&# e | Al R TSEV/KIt*  Stopwatch Chip, XTL 1:,?‘
SHMI0N 25 - o — THECIPE Tone Ganerator -
SNMIN .3 | SNMBN  LE | SNMIZN 495 BT 1 ey~ iy e b R T THECEV/KIt* Tone Generator Chip, XTL 12.95
SNMIZN % | SNMN 4 | SNMIBN 1 RINGST " Bugy Pl NADSH  BOSREW Suog Peisl THIOE  BESRTY ugs Relad IOEEDD  EEITTY . Suge Relad 15000 Loy Olllator Canteative 550
SN o | SN @ | SRREN . " TRTAEV/KIt* Frea. Counter Chip, XTL 1
SNMIAN £ ¥ od 72081 P| Seven Decade Countar X
SNMISN .2 | SNMBIN s | SNMIEN m Your Ch0|ce — $69'95 ea. any M el 8IPA Clock Gisrerator 15
SHMUN .3 | SNMMN @ | SNMIDN . RISIPG 4 Func. CMOS Stopwatch CKT 113§
SHMN -5 SNT45N s SNMiEN - 14 CALL OR SEND ORDER IN REFERENCING TO THIS AD FOR SPECIAL PRICE TASEV/KIt® 4 Func. Stopwatch Chip, XTL 19.55
SNun | St o | Snemn s Recien ol DRI upY, PisRp provice e ssuoriciand ihnd oholos HWCL LDt Frod. Counter G4 B
SNMBN 2 | SNMION Le | Snuien s : : 1501P1 £-Diglt Freg, Counter C.C. 2198
SNHEN . | SNMINN 8 | SNTAIMN 24 LITRONIX Stick Display Sale ool EDIEIt CED Ui counter 108
Al - gm:ll%x J; g:;:igs i‘g AW DT RS PLECTOR ANRAYS 10A CLoCKS T2BC1S| toiglt unw,ﬂLEncnrln‘ == i?:
SNMIIN % . - TEMIPL CO 4% Digit Up Counter i
SMNMIEMN A9 SHMIGN = ) SHTAISIN 125 e — TH6AI1) 8-Diglt Univ. Counter .85
SHMBN 25 SNMIBN L% 222}2: :: TEGAEV/KIt* § Functlon Counter Chip, XTL !:.:
SMMIN 2 SHMIZN - .3 THOIE CMOS Bln Prog, Timer/Counter X
4N % | SNMIZN 55 | SNTIMN 8 T2IIA CMOS Divide-by-2% RC Timer 208
§EL!N -0 SNMIIN 59 SNTMISN - .6 TE01IE CMOS BCD Prog. Timer/Counter 6,00
SNTEHN 25 SHMiEN 8 SNMLEN .29 T201JE CMOS BCD Prog. Timar/Counter  5.35
SNIMION 20 SNMIZN 8 SNlaTN B9 TESIPA CMOS 55 Timer (8 pin) L4§
SNMMIN .69 | SNMIRN s | SNTlsN 14 T4 IPD CMOS 55 Timer (14 pin) 220
SN2 5 SHMI%N .75 SHNMBN - L8 7611BCPA CMOS Op Amp Comparator SMV 2.35
SNIMIN L0 | SNMMIN e | sNmMmING L2 MiBCPA CMOS Op Amp Ext. Cmyr..  SMV 295
SHMMN 110 SHHlEN - 125 SNMSING 9 T621BCPA CMOS Dual Op Amp Comp.  SMV 155
SNIMSN .69 | SNMIIN 340 | SN74IEN 198 M6ICCPE CMOS Trl Op Amp Comp.  10MV 5.3
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74LS1L ] 74LS11 4 MLSM3 1. HMEES 195 MC1M Ln MCh: 5.75
T4LS12 s L5114 4 LS4 i MCEE Bl ME1Ts LH [ dces et
4513 = | mose MisMs 2 MCH 595 uclm Lo | Jcs 2
T R i s B 3
b1 i ry : ; i
M L5243 1 = I8 | s
e i aLgi L5251 i ! N 685 LMT02H n
MLsH i HLsiH b sz — CMIBCLH 450 LINTEAITJ‘ Luaoh 83
: . 3 LMICGLH 47 | LMMTS
izt : el S LHOOOH 435 | LMz L% | LN 9
g L5151 1 45266 TLOTICP .79 LMMOT-15 125 | LMTUN :
B F | fm f | AE B e oo |z a) s o (oS
i M ; . LOMCN 2. E .
T4LS3? i ML = LS#y 5 .| e i LHSICD 580 LMMIPIS 75 | LM7®N 119
MLSH : TAL51% ] 45290 ’l} i e i TLOBCP LIS LMM2Ps 89 | CmMleN s
e uesis ] B AR S = iu | tlomcn 209 | UmMzlz 68 | mCIMISCG 300
MLSAT i 4 L5160 1 L5352 L.> o 008 e LHOMCD 26.80 LMMP-15 69 | LmaTN ]
M L MLSI6L 1 4LS353 Q - 15 L M300H » LMMIN 135 | Lmnsn -
L I LSw2 1. HLS¥%5 % VAR T ER i | UmuicN 35 | UMK 57 | LMIOMN 278
MLS5] E MLSI L ] e, Sl }' et LM¥eH 195 LFSIN W0 | LMLN | 185
e el (0 AL s W5 1) M 18 | CvasH 155 | LEsING 100 | LMusiCN 5
v Lrt o I 1 art UL Bl - S 1 | UmxsH 9 | LESSN 110 | CMISN 135
14L573 MLSHE 119 MLSITD i 1 " ) i in L MNE
g=a T S 1 Aoan | m@ 8GR L ENNCN (G | Cwean de | D 1s
ML5E MLs; L L5375 ¥ H " y ¥ ¥ i
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i 11 | i LMEOK-12 L3 82 LMIlBN 235
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HS11 45 1513 135 | mswr 3 2 R ‘s 59 ‘e WIRE WRAP SOCKETS mgﬁ; i.g Timicy :g tm: ﬂ:
. TAS140 A | s 2 7 7 15 1 LAC .
Hos o L3 | wusm 3 |SUCPIn LE = = = W {COLD)EEVEL o3 i et | (S S T = T
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fop o | msiss 15 | usan X STANDARD Bpin Ww 59 “ 4 | Cmain 35 | NESSH 600 | RoasiNg 395
S 125 | mMsiso 2% | usan 0pinWW &9 i S5 DMz 1w | NESWH 600 | AcdsTK 655
Hish = | usim L9 | usan 1% 00 | Wpinww @ -1 S | UMz Lw | NESMN 495 | pcassTi 549
s8] A5 MS51T7S L5 1454 8 pin 5G N = 1| 16 pin Ww 85 7 .70 LM3%Z LS MESE)A, L¥% L MAS00A, 15
TSE 20 | mMsie 295 | ws4ms 14 pin 5G i Al Bpinww 9 50 8 LMIT 185 | MESsV A | cLwme 4
S8 | msim 1e5 | wussm 16 pin 5G 54 . 20pin WwW - LI9 108 AN Umave LI5 | LMsssn B | Lvixen L
HSH s MHS19 135 HS5T1 18 pin 5G .5 .48 mpinww 14 L35 Lz LM3BK 655 NESSAN 395 LMI®0ON 1.4
M5 | msie 195 | wssm M pin 5G n ) MpinWW 1B L6 LW} Camn » | Lmsen  Ls | mimn 156
Ms12 ] 145240 295 | Mssn 2 pin 56 Lo - Hpin wWw - LEa L53 L3 LMMIKS L35 | LMSsCN 1% | msesN 89
MS113 s 5241 2.55 S0 3 pin 5G LES ¥ L.26 Mpinww 219 19 L1 LMMOK-12 135 LMV LS THASICN ]
HS1M 1| sz 12 | s 40 pin SG L7 145 @pinww 229 2m L8 | cmsoris s | neson 4% | e »_|
erere—————————————————— -
Shan 7 | CACLINEAR) S0 I STOR ASSO S -9%| CAPACITOR CORNER
SN iE [AHVEAR] S 2 174 WATT RESI RTMENTS —5%| CAPACITOR CORNE
rh CAlNEH 128 | ca3uoH 10 Ohm 12 Ohm 15 Ohm 18 Ohm 22 Ohm 50 VOLT CERAMIC DISC CAPACITORS
chmny 2| chwan  zi o $1.95 | v 100+ | Value 14 109 100+
{3 H L¥s C AN 200 CAlMH ABST.1 Gea. 27 Ohm 33 Ohm 33 Ohm 47 Ohm 5 Ohm E0pcs. - m.:;'lf. ﬁ 1?.? o ) H e
CANMGN 130 | CAMEIN 160 | CAMOIN & Ohm 2 Ohm 100 Ohm 120 Ohm 150 Ghm Bt ok e | NnE 2 % 8
SN R I AN N5 1 i C RSO0 ASST.2 5ea. 180 Ohm 220 Ohm 20 Ohm 3% Ohm %0 Onm  50pes.  $1.95 Bt @ kg | e oo
CD4000 ] €D 40 470 Ohm %0 Ohm 660 Ohm 820 Ohm 1K 20 p! 0806 .05 | DATuF i
95 15 Q2 o
ool % | CD-CMOS | co#ss ASST.3  5ea L2k LSK 18K 22K 29K S0pes.  $1. et o 06 s )iy N5 C
o2 n Cous07 == VOLT MYLAR FILM CAPACITORS
D406 119 | cosd 149 | ‘CD4s08 23K LK TS R .wlmf d2 .10, ) 7 S T
i ‘ it ASST.4  S5m. 12K 10K L soper $1.95 | 9T A2 o g1 | 4Tt STE ST T
oo 7] s i comd = . e ookTmt 2 0 o1 | mr I T
COA009 A3 CO40d3 il CO4511 K K K T 4T o = 5y o1 1t R T -]
04010 8 | Cowu 5 | cosi soT $1.95 | o 2 os1n A L
Cotolt 3 | cows Lm | cDuu ASSTO BB R o S0pes . 3207 DIPPED TANTALUMS 5ol caRAciTORS
Couan B | Coiw i | Soul 3 ASST.6 B oK ok ok sok tuk s0pes. $1.95 BV ﬁ;’gg 3L a5 oM
o401 CD408 : 51 . ¥ 8. . Aev o OH |3 i ;
codoit Ly | codoe A [ebsis s 1M L2m  Lsm 1w 22m S e S I G
gggiz 1‘51,; 23}‘{;‘: ,':’g Cg:g 129 ASST.7 Gea. 1M 13 3am 4.7M 5.6M 50pes. $1.95 | - v B u [2?3 15725y ,_g L ‘g
T A 1 : = 5V ¢ M 28V v I
e L e s A e UM | T AT T Includes Resistor Assts. 1-7 (350 pes.) S 1085 e M BT T I b AR
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CO4028 | cown : MCI4410 i : T I
CO4029 149 co4ars 2 MCI4M1LL CATALOG jo/zsy 2 oty :g Syt A
CoH30 43 | coim  Im | Moz T ELECTRONICS e i e 32 5 oH
o4 49 | codom E MC14418 ) 2 wEy s 2
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UVS-11E............ $79.95

2T

EECO Rocker DIP Switch — “Minl-Diptu" 2400 Series
THE MOST UNIQUE DIP SWITCH AVAILABLE!

JOYSTICKS

GRAB BAG

—
umic MICROPROCESSOR COMPONENTS
MINI STEREO — B0B0A/B080A SUPFORT DEVICES DATA ACQUISITION (CONTINVED)—]
FM RECEIVER o2 i ot fOuteut o ADCHIICEN Bt A/D Converter O5-Ch, MuttL) el
WITH HEADPHONES DA Prssrity Iaterrupt Contral 898 | DACMOWLCH  30-B0tD/A Cony. Micre. Comp. (3.00%) IL%
i 0 Directional Bus Driver 14 | DACHMLCHN -8R D0/A Conv, Mitro. Comp. (3.00%) 1.8, 0001
For Joggers, Cyclsts,  [onm  Seox Seemcrove 1% | cachmcon  maeoaceew e LAl O NS S A i s
and Skaters! ] Sy Comtraiac e yade o | GACIEILGN  IMBHO/A Camverter s Lin) e m Netional TTL. Foeag
v in | cossin < Muitinle LB
FEATURES: Lightwelght headphones. Lam m R o V0 R Saraar IVE e Saris el [ e b L ImM pages) T40LS,LW,S, 3nd O
balance control. Full g[idolity stereo sound iM3ER Ay nehranews Comm. Ehvmant i AAM 30008 Buy sbove (1) 30001,3.5 ss & sot
tional black soft carrying case & shoulder strap. Bult D free Comm. LO.IUSART) o |t ax] Statle | 00 L-Mum I0T4 pageal -
clip (hands free). Operates on 3 AA cel| batteries (not | e kit b s o | B e L Dynimie = Fll data ahaut forInels products
incl.). Compact size; 35" x 43" x 1", Wi, 6 oz. [l :: S.T.Zf;"é';'..m. :: e Mohx) Static ] B m‘ [3 ./l |
Model 1810 Listpricessa.os ....... $20.95 [06= s car controter G | T i Kt = Full gata thenis. spsh et o (nisd Geciobartl ovics
L ] Pros. Keybeard Doty interisce 39 | 39y Fnd Static MOS e componants 1644
SPEAKERS Draal - ;m--;n Iulﬂ;nl r :: nK e Siathc d0ng 1)
e e - ot ACand DC Wall Transformers
ey HuL2 1ot Static 20t Low Pawer 155 sl
With Uni Plug and
(sl bl
=1, i} O4tal Latched Paripheral Deiver an tlHNd [UPCAI) Mn wm:m J0ns [ MMM 4] :_: &hclln“vntm lmn
= mum:uu SUPFORT DEVICES—’-;' “wkm ““31’:"";‘:“ l::: Polarity um."'“".m 14rL ,.,( ,w
[MStittcs  aam) with Ciock and RAM um | S W, L] Ill':hrrﬂz: m.:& I;H.I;H'\'
— MCHIBAPT 138 Static AN t: ML ma:lg‘-::uc Fully Cecoaed : anan. TI0VIOH m
rash0201  TZ5 96 SF25018 795125 [uckn My st Conrain s | M i T
A Parte SF- .39 1. MCMELY  1SMadBit MOM (MCHARE) i | Mwmzeria ) 0% Oy ramre 1o [UPDAIC.Y) ]| AC I ﬁm TIVAG Eﬁ 0e
2% Round — B Ohm 2% Square — 16 Ohm | acess Ay nehranout Comm, Adagter s | MM BK Dyn. 200es (lowar W of bama)) 18] AC 500 TVBOH:  1ZVAC 500mA o]
i HALIE4 16K, (2Hd} Statle 20ns um|  AGI000 TVIOHz  12VAC 1 amp 2505
.25 Watt (4" Leads) .25 Watt (4 mount. holes) | mces Synchionout Serfal Data Adistar 68 | g e s v IR TEOHE YA 1T amp iy
ze: 2" x 4" Large Ceramic Magnat Mol ceses iild) MODEM 128 | UPCHMMKERT 4K Dynamic W-nin e OVBOHz  BVOG 400mA (batl. charger)  §249
e e aron et (VST e | BE e ate™ 88
# a ZW (RG] CPU (MKMN) P tIL: T "’_ uv ‘,ml.".","o'; ses] DC1200 OVROHz  12VDC 300mA 3358
National Semiconductor WA (M1 CPU (ML) (2] ot g by
= SOt B | raestre MW, EPROM ($V, +5V, +12v) 3]
P HH (ot
@ T';u.'mwc :I —4E Slice [Com., Temp, Grase) 1006 ’mm".a:;w"r e :.::m‘ et l:: C OH-AN-'AN -\EAQIRO—IR S
A N MPL wiClock (K By e 2'"" ::(uu:u (880n3) (Singie +5V) 7.8 =
" INSIIRN A M:u-fll'l fiMHz) g M [P;:Mllllhlnl PRI 3|
] =Sl nAM s 204 PR 1.9
MM2114N2 4K ms'mﬂc e $2.49 each e b e A1 N -
................ eac INSKIIN  CPU W/ Wiro Interoreler SIS 12¢d TriState Blaciar PROM Y
(B EACH $16.954 $195.95ot) Facts B PROM ] DB25P D-Subminiature Plug . . . . . .. $295
yﬁr;ﬁ;ﬂ_ﬂflﬁ ZEPCIE WPowar — Over 30 Mors PROMS Listed in Our Catalog — ms?&z D-Subminiaturs Socket .. ... $3.50
ROM'S D204 Secrew Lock Hdwr, B2ES/P
MM2147N 4K(TONS) .. ..0venennnnnrnns $4.95 each SHIFT REGISTERS wum Craracter Ganarator (Unser ol %) DRE1226 PSaiziros DB:;!(S:] D 2/5.99
{8 EACH 534,950t} {100 EACH $418 88/iaf) MMEEH  Dual 580 Dynemic = Charaster Ganarator (Lower Cam) 1.3 A45E P.C. Edga (22/44 Pin) . .
MME116P-4 18K POONS) e v o $14.950ach {ummie  Dusi Bt Dynamic - —'NMOS READ ONLY MEMORIES 22/ dge !I'-'
{8 EACH $00.95001) (100 EACH $1185.00051) MISEH  Dual 300-EM Stk 8 | M 1Mehc] ASCH Sh1ttes w/Gres nsf] UGES/U BNC Plug
DYNAMIC RAMS e e A er o ikroodsent HEGTMIY Syl . pietiris T UGSWI;‘I BNC Jack . . .
164N-20 64K (200NS) .. .5 . ... ...$14.95 each it 4. Contral Char. Gen. UG175/U UHF Adapter .
- fypddainZo b o b o Mt i o i [ MICROPROCERSOR MANUALE ———1 56290 UHF Panel Recp.
MM5280N-2 1BK8“50N81 LAl e it $2.95each |mmesn  ooal ean 155 | wcopm e 1ol pL258 UHF Adapter .
(8 EACH $10.950, ot Ostal %-B1L 18 | Lisar Mamual sm| PL259 UHF Plug . .
MM5280N-4 16K LZ,EONS 4116 R $1.95 each an\:mﬂn: ::l»n.?;::: :: SPECIAL FUNCTION UG280/U BNC Plug . . g
mav Gual 81 Static 1% |Dammen  Dusmoscwcxomwrmun 1) UG1094/U  BNCBulkhesd Recp. . ... ..
-y MFBI Dynemic el WTTTTN Floppy Disc Contralier .
nuv 1B Dy ramic 15 | s Communication Enis ne S'
=Y Dual 36-Bit Statkc 29 | s sl Real T
mav ol mal s 49 | WAGMN  Microproceisor Compatinis Closx I1at] - LBK q&'}:ﬁm g;:t Kl} K
COPMIN Microcontrotier with &-Digit RAM 6.9 pand your S-80 em to
Sire :.::-[:;r::m; B coPRIMN :r:.?:':::-::.?ﬁ-‘: B-Digt RAM T4 Krl cames complaa wit
DATA ACQUISITION & Dirsct LED Drive w/N Buss Int, * B sa. MM5290 (UPD416/4116) 16K Dm Ram (*ns)
A:mu:u \Y.mn;‘ﬂ'll Mlliw l':.w :'I.'l;k |:“ cOoPImN 150 WAC Fluer, Driver 8oin pis.) 18] » Documentation for conversion
= Erases 2708, 2716, 1702A, 52030, 52040, etz APHEIC Toun Tona bgn Band Fitar 113 [ oy T ELEPHONE/KEYBOARD CHIPS ——
. En.n up to 4 chips within 20 minutes. LMEECH  Supw Galn O Amp L | v Rasaiiae ciln M
. smuill conductive foam linor ali i i Lz Tampr Tarce i Avinx ::a:-&kmh:w::r i
P crmen JFET Input Op Ama Lo
* Built-In safaty lock to prevent UV exposura. Lew | sonsis & Hold Amiiters 3% Liitedessd [#yNSsY Encosar finwre) 544
* Compact — only 7-5/8" x 2-7/8" x 2' :uc”:uu:rc S o l‘l'u.;""" i | Mo Faybasra Encoder (30 keys) 34
+ Complate with holding tray for 4 chips. OACHRLECH Bit A Convertsr (WS Lin) 1 | Mmsiien Push Bution Pulss Disier
UVS-11EL Replacement Bulb $16.95 ] /14 Fowy Surial Keypoars Encader m

Datanecﬂcs ?&Kcy Keybonrd
Usos EA 20134 Chip [Electronic Arays). Size: 18W"L x 5%"W x
1-NE'H. White, black, blue, grey key caps. (No gltl Sheal) —

Part No. KB354 95 ea.

Micro Switch 69-Key Ke:
Uses AMI SW203S0K Chip, Size: 16-38"L x 5% "W x 1-58"H Matal
Frama. Light & dark gray key caps (No Data Sheel)

Part No. KB69SD12-2 ...$19.95 ea.

* Heazsink r
LED "on'" indi

* Printed Board Construction

* 120VAC input

®Sire: 3-1/2"w x 51168 L x 2''H

JE215 Adj. Dllll Power Supply Kit (asshown) . . $24.95

or cooling
r

Boschert Multi- Volta.go Power Supply

FEATURES: Violtag
Reg. L

Overvoll. & overcur.
495" x 250" x 15.00"

IN\PDC
*l\fonl =1%+2l!‘ st‘h 100
protection. 116 or 230VAC Inpu 4 lbe.

Hre
“Total lw output shall nal ‘axcesd 200 watts,

| Description: The “Boschert” Power as inal
mpn.ﬂ for applicalion u-llh T Mv.no! Yurr?dumlr.ulr::ﬂ ng

This open frama swilching power 5 provides user with high cur-
rent requirements common in use witl .ﬂ“ systems. Its ct
slze nmﬂun um:lll forlnounling into tronic. lhﬁ,l:ulﬂ. Ilﬂ'l
i mount
Bpeci Jnﬂm r.qulmmnlc bo bt u.oé“llh M'C -nr:da-d i
Part No. 200-3010. .. ... . .. . .$69.95 each

— MANY OTHERS AVAILABLE « WRITE FOR INFORMATION —

(Pictura not shown but similar in construction to above)

JE200 Reg. Power Supply Kit ( VDC lamp) . . $14.95
JE205 Adapter Brd. oJEZOOl 5.8 & +12V. $12.95
JE210 Var, Pwr. Sply. Kit, 5-15VDC, to 1.5amp. $19.95

:sv\*‘*ﬁi‘&”’h%
caTALoﬂ
wt?\

5/82 PHONE ORDERS WELCOME —

JSEK 5K Linear Taper Pots .. ....... : SP ECI ALS .
J5-100K 100K Linear Taper Pots ! GEB180 (Pictured Above)
JVC-40 40K (2) Video Controller in case . . . $4.95
@ ':“: e s T T T -
MUFFIN® FAN SN i
[Re dopendatie, low cont lapest salling | SIS SR IS s e i
* 10561m frea air deljvary CEIOL e TTL Bt e
* 488" 3q, x 1.50" depth. Weight - 17 or. m"’" "'"""
L4 Iw"‘l'| fl“m as as
. muu than 10 yra. cont duty at 10°C
 Io amlente 1o 70°0 e — )
* UL yolow card recogrized & e Tt T .
csd e
o, S, i, fen g Emsmmwom o
MU2AT ... .$9.95ea. b A ey £
e
LTt B wuut Farshay = e b E- (=]
H GEVSE 4B Thmpied vl amd pants wsmess (o3 bong) 260
JE215 Adjustable e e
can Dt al L L 300
caey 100, - ey (38 300
Dual Power Su | BES 100 b Mo it Cor o, St s, =i B0
pp y MISCELLANEOUS
EWIEE B8 et Behy - pr v .
General Description: The JE215 is a Dual Power S e 1) S et b}
Supply with independent adjustable positive and nega- ettty e el i
tive output vol for each BHIN | wn s B Y e 1o b
of the supplies provides the user unlimited applications T T et estdganod -
for IC current voitage requirements. The supply can SR R St I
also be used as a general all-purpose variable power s S e B b . ot -4
supply. FEATURES: =T o
Rl
pov. and neg 1.2vDC to jsvoc BAUTT. S0t e 1 S i o o o b 1 L 208
* Power Output (each supply _— —
BVOC @ E00mA, \uvacs IBOmA $10,00 Minimum Ordes — U.S. Funds Only Spec Sheets — 25¢
S o omiand California Residents Add 6% Sales Tax Send 88¢ Postage for your
. Jrf,.\; 3_‘,',::..,5:,‘,:".‘,]_ IC regulstars | POStage — Add 5% plus $1.50 Insurance FREE 1982 JAMECO CATALOG
with  tharmal iosd protection. Send S.A.S.E. for Monthly Sale Flyer! Prices Subject to Change

®

ameco

1355 SHOREWAY ROAD, BELMONT, CA 84002

(415) 592-8097

JEGOO
Hexadecimal
Encoder Kit

FULL 8-BIT
LATCHED OUTPUT
18-KEY KEYBOARD

Tha JEGUO Encoder Kay Kitp two
digits p from key antries
to sllow direct Dmnummlnn for 8-bit microprocessor
or B-bit mamaory circuits. Three additional keys are pro-
vided for u: one having s bistable
output available. are latched and monitored
with @ LED readouts, Also included is a key entry strobae.
Features: Full B-bit |etched output for microprocessor
use, Three u-rd-!lm keys with one table
circuit 1 Il 18 keys.
9 LED ruduuts to varify entrles. Easy Interfacing with
standard 16-pin IC connector. Oply +5VDC required
for operation. Size: 3%''H x BX"W x 8%''D

JEB00/DTE-HK iietes taee) - ... $99.95
JEB00 Kit Pcmaare s Empnte (o tate) .. $59.95
K19 1s-key Keyboard (Keyboard aniy) . .. . $14.95

DTE-HK (case oniy —3wHxawrwaanr) $44.95

CIRCLE 63 ON FREE INFORMATION CARD

861 AVIN

1
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ELECTRONIC KITS FROM HAL-TRONIX

2304 MHZ DOWN CONVERTERS. TUNES IN ON
CHANNELS 2 TO 7 ON YOUR OWN HOME T.V.
HAS FREQUENCY RANGE FROM 2000 MHZ TO
2500 MHZ. EASY TO CONSTRUCT AND COMES

COMPLETE WITH ALL PARTS INCLUDIKG A
DIE-CAST ALUM CASE AND COAX FITTINGS,
REQUIRE A VARIABLE POWER SUPPLY AND
ANTENNA (Antenna can be a dish type

QUALITY parts at
DISCOUNT PRICES!

4 CHANNEL 8 TRACK
7% HOME UNIT

BRAND NEW UNITS...
ASSEMBLY INCLUDES;
TAPE HEAD, MOTOR BELT,

- 110VAC MOTOR, PRE-AMP, ———————— PHASORS/SHOCKWAVE ————————— or coffee can type depending on the
LIGHTS, SWITCHES PFF-1. PHASOR PAIN FIELD — |5 being tested by Gov't for reof cantrol. Soan rea.
SOLENOID AND' OTHER 1o come under weapans restrictions as an (nfernal macnine. Easily hand-heid signal strength i_n YR ) as

3 Hazardous — Use with discrelion. SOLD ONLY FOR ANIMAL CONTROL 2304 MOD 1 (Basic Kit) $49,
USEFUL PARTS.... PPF.1 5 -
Lans 15 Leas casa & Mitings)

AN EXCEPTIONAL BUY!
$7.25 PER ASSEMBLY

4PDT HELAY BLACK PLASTIC

{
IPG-3. INVISIBLE PAIN FIELD GENERATOR — Produces directional lield m $59.95
ol moderately infense pain 1o lower back ol head up 10.50 ft- Cigarelte pack sized 2304 MOD 2 (Basic / Pre-a D)
enclosure is easily hidden Uinchudes cuse & Hikngs) $69.95
LANS $7.00 IPG-3K KT $39.50 2304 MOD 3 (H| -Gain Pre-amp) 3
IPG-30 ASSEMBLED FOR ANIMAL CONTROL $49.50

3 ot CASE HUG-1 HIGH POWERED ULTRASONIC GUN — Produces directional 130 POWER SUPPLY FOR EITHER MODEL ABOVE IS
Tl 5 dus of sound pressure energy al 20-24 kHz. Hand hed. intended for lab use AVAILABLE. COMES COMPLETE WITH ALL PARTS,
T2l e col RACSTES HUG-1 PLANS $10.00 | CASE TRANSFORMER, ANTENNA SWITCH AND
+ Used but fully lested SERIES CM{_‘g : LASERS AL e aoahn
$1.70 EACH r g PARTICLE BEAM WEAPON PLANS $15.00 CONNECTORS R i L 3205
LHP-2 BEGINNER VISIBLE RED NON-HAZARDOUS OPTICAL SSEMDIEd oovn it

xpecily coll vohage Slotted Microwave Antenna For Above

=28 DEWCE Au.Jsmn.a ulse
\::‘:t?_:’: T‘:\I.: I:EL:‘:‘.':',:!,, BLACK PLASTIC ENCLOSURE HP-2 ' g $7.00  LHP-2K KIT $39.50 Downverters.. ..$39.95
ADJUSTABLE HETGHT FROM 1P 3/LRG-3 msen PISTOL AND RIFLE COMBINATION — 7-24 walls B e LT e
MINI SIZE 1.63" 701 2.93"; WIDTH of inlrared energy. PREAMPLIFIERS
BUZZERS 6.85%; DEPTH 811, BUILT= LE.yLAC 3 gEats $10.00 HAL PA-19—1.5 mhz to 150 mhz. 19db gain operates
L) IN STAND OFFS FOR P.C. LGU:1. VISIBLE RED LASER GUN lor holography, special elfects, cloud on 8 to 18 volts at 10ma. Complete unit $8.95.
Ao 135 to 3 volts 75¢ ea) BOARDS . . FRONT AND BACK t\r&:ﬂn‘ ol BoANS o HAL PA-1.4—3 mhz to 1.4 ghz. 10 to 12 db gain oper-

WITH WIRE LEADS | pANELS NOT INCLUDED.. ates on 8 to 18 volts at 10ma. Complete unit $12.95.

UL 1to 3 volts T5¢ea §5.95 PER CASE II:.E‘ BURNINGICUTTING cozLASER 10- anwamcnnnnuaus“sm (The abo\re unlts areige.a.lio.r‘r:!celvers counters etc)
TH PIN TERMINALS AUB-1. WELDINGIDRILLING RUBY."MG LASER, Intense red
3" JOYSTICK RUB-1 PLANS sts0 | 16 LINE ToUCH TONE DECODER KIT g
—~— 3 to 7 volls PRECISTON HP5-1. HIGH POWERED PORTABI.E ENERGY SOURCE FOR P.C, BOARD AND PARTS sasssnss 9
WITH PIN TERMINALS | DEVICE... LASERS & MAGNETIC WEAPONS exploding wires, shock waves, elc
‘m‘ 75¢ each CONTAINS 4 i HPS-1 PLANS $8.00 HPS-1K KIT $49.50 2 LINE ToucH TONE DECODER K]I bél EE
¢ 50K CENTER . ——— SECURITY/PERSONAL PROTECTION —— {: BOARD AND PARTS ssarassn 3
TAPPED ALPS INF-1 INFINITY TRANSMITTER — Uses teiephone lines for selective home Res
TSUM| POTS o office listening while away on business or vacation lB LINE ENCODER KIT, COMPLETE TH
MODELSVES-ASSE = leriil Va4 e el 4 R AEoNENTS, s v:830
VARACTOR UNF TUNER _S475eech __J | o SO b sttt oo | S0k T8 :
i ¢ NGE —L
Jmeqlipate FLAT LEVER VWPMS | PLANS  $10.00  VWPMBK KT ¢3450 12 LINE Encober K[]}E[,ﬁﬁ?lgPLETEsgéTES
Ll T MINI-TOGGLE FBT-7. WIRELESS MICROPHONE — Extended range CASE, PAD AND COM (O
NTENNA . | NPUT SPDT (ON-ON) || FBT.7 PLANS $7.00 FBT-TK KIT $34.50 P e e Rt R R R R LA L AL S A
A\ 300 OHMS 5 AMP P 120 VAC HOD-1/T1-6, ELECTRONIC TRACKING AND HOMING DEVICE —
b e € 5 Kk 7101 HOD-UTT-6  PLANS  $8.00  HOD-IK/TT-8K  KIT  $39.50 MANY, MANY OTHER KITS AVAILABLE
$25.00 each | 5100 EACH TAT-2. TALK AND TELL — Davice 1 tephone wh
10 for $8.50 i — Device recards felephone when In use Send 39 canis stamp v SALE 16 Intermation and iysr on ather
10 for $220.00 TAT-2 PLANS $5.00  TAT-2K KIT $14.50 WAL TROMEX products. To srder by phona: 1:313 2851783,
or 5220.0 100 for $75.00
- PSW-3. PHASOR STUN WAND — Produces energy capable of burning Hesh

SEND FOR NEW 1982 .\ B oS A S T <@  HAL-TRONIX
QQ! 40 PAGE CATALOG F'e Sand for Iree catalog descriptions of above Hems, kits and parts, plus hundreds P.O. Box 1101

more. Wa accepl, Masier Charge and YISA or when ordering send check of monay R :1,.._,., oo Southgate, Ml 48195
] order lo: wazEH
el Lo L.E.D.’s SCIENTIFIC SYSTEMS T e v e o s
CAPACITOR s‘l“ngF‘Fﬁunség“uo DEPT.RE BOX 716, AMHERST N.H. 03031 w:;:::ﬁml §:’jEﬁ{ﬁﬁaﬁﬁ%?ﬁ‘:‘}%?‘;é;‘zﬁ}?ﬁ'ég'
1700 mfd. 150VDC $2.000  pep CIRCLE 87 ON FREE INFORMATION CARD CIRCLE 91 ON FREE INFORMATION CARD

2 172" DA Kk 37 HTEn 10 FOR $1.50
3,600 mfd. GREEN 10 FOR 52.00

Mi ? YELLOW 10 FOR $2.00
1 4 o

T . ! j FLASHER LED M

i 30 TUNE )
MELODY
MICROPROCESSOR

5 VOLT OPERATION
SQVDC $2.~50 JUMBO SIZE
13/8%0m X 414 2 FOR §1.70

o VP 200t BI POLAR LED

18,000 mid. 75VDC $4.00 2 FOR $1.70 FEATURES APPLICATIONS
2. 1/2" DIA X 4 172" HIGH SUB MINI LED = 30 Melodies * Elecironlc Door-chimes
20,000 mfd. 25VDC * Varlable Tuna Spesd * Musical Car-horn
g 1 ' HIGH - * Varlable Volume * Entrance Warning
22, (;'{;';Jn:fﬁsvgc $2.00 079" X ,098" * Direct Oulpul To Speaksr * Muslc Box
3 um X 2 N[N $2.00 20mA at 1.75v * Auto or Manual Tune Change alc..
= S = 10 FOR $1.00 * Low Power Spac Sheet & Typical Clrcult

22,000 mfd.40VDEC S0 rORL a0

d * Operaled By Two 9V Batlerles Schamallc included
2" OIA, % B' HIGH $3.00) GuanTITY PRICES AVAILABLE

5,000 mfd. C 450 1 Pomg & Circumalances 11 La Marsellisina 21 Wihaimus >
30 SIT s 355}’?.. HiSGH ICANNON XLRA-3-1 2 Auld Lang Byme 12 Hapay Birthday 22 Wadding March Burglan‘Flre Alarms
45.000mid. 25VDC CONNECTOR et et R s ool P
£ HiGy  $350 S Weaiminaier Chimes 18 Closs Encounters Thame 28 CokonelBogy Warch SECUﬂtY PrOdUCts
?2 000 mfd. 15VDC LWSE&%S_}}{E § Deischiandosd 18 0 Canada’ 28 Twinkia Twinkle Litthe Bias
" T Oresninhiwrss 17 Manican Hal Dance 27 Wililmem Tt Crveert
P T e | 3290 EACH S e
——— e ! Iy [eccala n incd
A's Sth Sympnony 5 bk B 20 Lol
SUPER SMALL =

B
PHOTO-FLASH fu?%'fw"o'&%r

1 Special Offer $6.95 TwoFor $43 00
;;FO; ;’a’ﬂ"'o G.E. % FGTSBL $2.50 each kCa Res. Add 6% Tax Postage & Handling Add 81.51?)

L0 or 2700 ITRANSFORMERSY | LIMITED QUANTITY L

750 MFD 330 V
PHOTO FLASH (@B 120 voit CLEARANCE
M HIGH X1 1/4" DIA [ primaries Electronic Door-Tunes
%1.25 EACH e
§11. Lﬂ i & .4 ;
::3:,0; ,_:;:;n T VIOT s oA e :2;“’; :Ir;'t\:iﬁ:; : Alarm Controls » Remote Stations
1B:5.¥: aL.3 AMBS EH$6:50 ; : ' Infrared » Motion Detectors e Sirens
| SLIDE POT v 18 VOLTS ot 350 MA  $2.00 parts including A e CCTV  Fire Detectors
e = 2 7/8" LENGTH | 15 vOLTS at 1 AMP  $4.50 microprocessor Mlcrowave ire Detec
1/ JPAEL 1 252 VOT at 2.8 AMP $5.50 described above. Vehicle Alarms ¢ Phone Dialers
: R i , Key Locks e Wireless Components
" \v*MRF 901 Minor problems Y :
72c1|;:LrI§‘sT1°§J S s PES MICROWAVE require trouble- — Magnetic Contacts ¢ Glass Protection
o [oocios rsizo0” 2 TRANoIcTOn shooting. - Lights » System Parts ® Tools ¢ Books
% e S2:50 ERL £ Bells ¢ lonization Smoke Detectors
o nll ELE‘TRO“'(S conp. Schematic included, as is only $14.95
b= 905 S. Vermont Ave. TERMS Shipping & Handling... s 3.00
o D EC EOXRUACEISE L s s S00K Lin. Pots: 65°ea. or 4/52.00 ountain west
) geles, Calif. A 6Ft. Coax with plugs: 3/$2.00
g (213) 380-8000 gﬂfﬁ:‘;ﬁﬁg:ﬁs Ca.Res. AddGohTax — _ Postage 50 4215 N. 16th Street Dept. RE-5
= Calil Res e . -
o Mon.-Fri.  Saturday * Prompt Shipping SRej ﬁ‘fE—.Rh;aATlg:;ATa (;SEEI; Phoenix, AZ 85016
& 9AM-5PM 10AM-3PM DD EB 1936 Hillman Avenue : 1-800-528-6169
N Belmont, Calif. 94002 =
122 FoIRCEE /S ONEREEINFORMATION.CAED CIRCLE 89 ON FREE INFORMATION CARD
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HOBBYISTS & EDUCATORS

PAT. ¥ 4,259,705

WARNING!

Electric Power 1982

DISCOUNT

Polliution,
Spikes, ELECTRONICS
Interference CATALOG
& Lightni
HAZARDOUS to T JOIN THE PAK! \
Hl.GH TECH EQUIP 3 T Send for our Free catalog and become a O, INC
e oton damaged or dis. | | e R T SEND OR CALL
rupted due to Power Pollution. members receive Poly Paks’ fU;YOUF FREE 1982
High Tech components may interact! exciting catalog several PG Elecqumcs
Our patented ISOLATORS elimin?te times a year. We offer: i a:;tll]j:::(j

uipment interaction, curb damaging W28 vade
Power Line Spikes, Tame Lightning bursts Penny Sales, Free ™ ar?dt?o i Cataleg
& clean up interference. Premiums and Low, ' ye

: : A : e |48 SUPER exciting)

Isolated 3-prong sockets; integral Spike/ Low Prices on a wide variety of :

low cost, electronic

| projects. (Some projects
as low as $2.50),

Lightning Suppressor. 125V, 15 A, 1875 W
Total, 1 KW per socket.

ISO-1 ISOLATOR. 3 Isolated Sockets;
Quality Spike Suppression; Basic Equipment, Rechargeable Batteries, Solar Prod-
Protectionil=amssisn i $69.95

ISO-3 SUPER-ISOLATOR. 3 DUAL Iso-

Electronic Products such as Computer Periph-
erals, Integrated Circuits, Speakers, Audio

EACH PROJECT
is shown with:
- Complete schematic

ucts, Semiconductors, and much, much more!

Take advantage of our 25 years as America's

lated Sockets; Suppressor; Com- : I . : | RECEY -~ Complete parts ist
mercial Protection ...... $104.95 foremos! Supplier of discount electronics. | ful mfanETra!inn ~ Project flisi?gﬁté::
ISO-177MAGNUM [SOLATOR. 4 QUAD RUSH ME YOUR FREEDISCOUNTCATALOG! | on projects
Isolated Skts; Suppressor; Labora- NAME:
tory Grade Protection . ... $181.95
Master-Charge, Visa, American Express ADDRESS:
TOLL FREE ORDER DESK 1-800-225-4876 CITY:

(excopt AK, HI, MA, PR & Canada)

SATISFACTION GUARANTEED! SEALE. ZIF;
CLIP AND MAIL COUPON TODAY TO:
Electronic Specialists, Inc. POLY PAKS, INC.

P.O. Box 942, RA-5

171 South Main Street. Natick. MA 01760 \_8' LYNNFIELD, MA. 01840 (617) 245- uzsj

Technical & Non-800: 1.617.655-1532

CIRCLE 90 ON FREE INFORMATION CARD
CIRCLE 88 ON FREE INFORMATION CARD

P. 0. Box 280298 Dallas, Texas 75228
S ® (214) 271-554¢6

Visa « MaslerCard - American Express

STATIC RAM SOCKETS

*21L02-1KX1 250 n.s. ; LS00 24 L5125 95 LS243 149
Low Power i 85 Low Profile LS02 .24 LS138 79 LS244 99
2114L-3 1KX4 300 n.s. Solder Tail LS04 24 LS139 79 LS245 195
Low Power .... 2.758/17.95 PR Lsos 24 LS151 79 LS257 .79
o meve Sy n g 14 Pin 10/1.0¢ 1508 24 LS153 79 Ls266 58 ROBOT BLINKER 3-CHANMEL COLOR ORGAN
CMOS Low Power 2716 16 Pin 8/1.00 IS 24 LS154 175 LS283 .99
Style Pin Out : 13.50 LS14 .89 LS157 79 LS290 89
8/95.00 18 Pin 8/1.00 LS20 24 LS161 89 18293 1.75
TMM2016:2KX8 2. Sv-NMOS LS27 24 LS164 99 LS208 89
200 n.s. - 2716 Style Pin 20 Pin 7/1.00 [EELH 24 LS186 .99 |S37 .79
Qut 13.50 B8/95.00 . . a3 S lsis helliesa Ty DIGITAL SLOT MACHINE  COMBINATION LOCK
4K x 1 'é'::i??]: szng:mmc 2Bin 6/1.00 s 49 LS181 189 Ls373 98 7
Computer Mig. Surplus. PRIME. Fully 40 Pin 5/1.00 Bk A4 L5192 B9 LS374 149 AISO avarlable, ‘Complete
Static. Easy to Use. Has Same Pin Oul Ls8s 95 LS193 .89 LS375 119 Basic Electronics Course

as TMS4044, bul slightly ditferent
timing. With Specs. (Moslek)

LS86 39 LS221 1.0 LS377 149
Buv $10 Get $1.00 LS80 69 LS240 88 LsS390 1.19

8for 1200 32 for 39.95 FREE CHOICE LS109 .39 Ls241 99 LsS383 119
VERY LOW POWER! L5123 .89 L5242 149 L5399 a3

DYNAMIC RAM MISCELLANEOUS

DEALERS
Cash in on the electronics revolution now
PPG has sold hundreds of thousands of these
electronic kits 1o, schools and training
inshitutions, We are altering these exciting

JOV OINOH1LO3 T3 FHL

Jis Arolgh elRcroning stores acires. thie
*TR1602-UART same as *Asterlk Denotes Super Specials I, QUL BIRCLIDINGS SIOMRS- AGTss. (hi
21078-4 (MM5280N-5) AY5-1013 . 199 | *1702A 256X8 1 us 250 ""E'-"
*IMB402-+5v High speed 2708 1KXB 450 n.s. 295 ontact us immediately for your Dealer's
4KX1722 Pin' widdoicnaa: 1.58 : .
UART-AY5-1013 27A08 1KX8 250 n.s. 395 Free Information Package. Find out how you
4027-4KX1-250 n.s. i Telyts 1.75 pinout .......... i . 2.00 *2716 2KX8+5v 450 n.s. 5.95 e
*MC1488-1489-RS232 Receiver *2716-1 2KX8+5v 350 n.s 9.95 can gel started in this exciting and fast
'4116-16KX1-300 n.s. ... 8/12.95 | ‘anddriveHs .. ... .. 119 | 2732 4KX8 450 n.s growing retail markel
. € = AY3-8910-Sound Chip with 60 Intel Pin Out 9.85 =
SEeRNX 200 N A 8/15.95 page data manual .. 12.95 2532 AKXS 450 n.s. CALL THIS TOLL-FREE NUMBER FOR
HM4164- +5v 64K Dynamic 825123-32X8 Tri State Bi polar T.1. Pin Out 9.95
12.95 8/95.00 PROM e 3.99 | 2732A-3 4K x 8 350 n.3. YOURFREEHANDBOOK ANDTHE NAME
""" " E 4.916MHZ Baud Rate Intel Pin Out Low Power 12.95 OF THE DEALER NEAREST YOU
Crystal 1.99
1 ingle Density Floppy - =
VOLTAGE REGULATOR _[REHEARranies (L7007 75 2B | oll-Free 7
7905 a3 7805 a9 Disc CO“"?::'“ s gggg ZBOA-AMHZ CPU 5.95
7912 99 7812 99 | 1791 Double Densily . - ZBOPIO - Parallel 555 2 A RLAR 0T
7315 ‘59 7815 ‘sg | DMB8131 6 Bit Unified Bus 2go | 28051000 Chan ser ies Utah residents 1 (8011 628-3627
7924 89 7824 95 Comparator ... -ene - ZEOA S10/0 2985 ,
LMIT7T - To 220 175 | 8 Pin Dip Jumpers .. 3/1.00 | “ZsopMa.oMA PPG Electronics Co., Inc.
+LM323K- -5v-3A, To-3 38531000 | 825129 Tri Slale Bi Polar Controller 295 791 Red Rock Road,
LAS 1412-+12v-3A To-2 3.95 3/10.00 Prom SPECIAL 259 780 2.5 MHZ CPU 695 St GEOI‘QE Utah. 84770
b " 1

CALL OR WRITE FOR PRICES ON CMOS-8080 - BIT SLICE - TTL - 743. spcial PI'IIIBS FI.’II' Ed“caturs

CIRCLE 81 ON FREE INFORMATION CARD
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r LOW TIM DC STEREO
PRE-AMP KIT TA-10 20
Incarporates brand-new D.C. design that gives a frequency
response from (JHz-100KHz + 0.5dB! Added features
like rone defeat and loudness control let you railor your
own frequency supplies to eliminate power fluctuation!
Specifications: ® TH.D. less than 005% ® T.LM. less
than .005% ® Frequency response: DC to 100KHz £+
0.5dBE @ RIAA deviation: = N 2dB ® S/N ratio: better
than 70dB @ Sensitivity: Phono 2MV 47K /Aux, 100MV
LOOK @ Output level: 1.3V @ Max output: 15V @ Tone
control: bass + 10dB @ 50Hz/treble = 104B @ 15Hz @

Power supply: = 24 D.C, @ (L5A
Kit comes with regulated power supp!\,' all y:)u needisa
48V C.T. transformer @ 0.5A. :

ONLY $44.50

Kformer

$4.50 ea.

NEW MARK III
9 Steps 4 Colors
LED VU

Stereo level Indicator kit with arc-shape display panel!!!
This Mark [l LED level indicator is a new design PC board
with an arc-shape 4 colors LED display (change color from
red, vellow, green and the peak output indicated by rose).
The power range is very large from —30dB'to +5dB. The
Mark Il indicator is applicable to 1 watt - 200 watts
amplifier operating voltage is 3V-9V DC at max 400 MA.
The circuit uses 10 LEDs per channel. It is very easy to
connect to the amplifier, Just hook up with the speaker
output!

IN KIT FORM $18.50

100W CLASS A POWER AMP KIT
Dynamic Bias Class *A” circuit design makes this unit
unigue in jts class. Crystal clear. 100 watts power output
will satisfy the most picky fans. A perfect combination with
the TA-1020 low T.IM. stereo pre-amp.
Specifications
® Output power: 100W EMS into 8-chm

125W RMS into 4-ohm
® Frequency response: 10Hz-100KHz
® TH.D: less than (.008%
® 5/N ratio: better than B0dB
® |nput sensitivity: IV max.
® Power supply: =40V @5 amp
® One channel, needs two for stereo

TA-1000KIT
$51.95
Power
transformer

$24.00 each

MARK IV 15 STEPS LED
POWER LEVEL INDICATOR KIT
This new stereo level indicator kit consists of 36 4-color
LED (15 per channel) to indicate the sound level output of
your amplifier from —36dB  +3dB. Comes with a well-
designed silk screen printed plastic panel and has a
selectorswitch to allow floating or gradual output indicating.
Power supply is 6 12V D.C. with THG on board input

sensitivity controls. This unit can work with any amplifier
from 1W to 200W!

Kit includes 70 pcs. driver transistors, 38 pes. matched 4-
color LED. all other electronic components. PC board and
front panel.

$31.50

PROFESSIONAL REGULATED VARIABLE
D.C. POWER SUPPLY KIT

Allsolid state circuitry with high efficiency power transistor
2SD388 and 1C. valtage regulator MC1733, Output
voltage can be adjusted from 0-30V at 1 amp current
limited or 0-15V at 2 amp cument limited. Internal
resistance is less than 0,005 ohm; ripple and nolse less
than 1 MV, dual on panel meter for voltage and amp
reading, also with on board LED and audible over load
indicator, Kit comes with predrilled P.C. board, instructions,
all necessary electronic components, transformer and-a
professional look metal cabinet The best project for
schoal and the most useful instrument for repairman
Build one today!

MODEL TR 88A 0~ 15V D.C. 2 amp

MODEL TR 88B 0~ 30V D.C. 1 amp

$59.50 PER KIT

MARK IV KIT

50 WATTS AUTO STEREO BOOSTER
BY VERTRONIX
Specifications: ® 50 watts RMStotal (25W +
25W)
® Frequency Response: =+
0.5dB. 20Hz~ 20KHz
® THD: 0:2% at full rated
output
® [nputimpedance: 20K ohms
@ Crosstalk: Betterthan 90dB
® Sensitivity: 1.5V for full

Model V-Amp 500

REG. PRICE rated output
$119.00 EACH ® 5/N Ratio: Greaterthan 95dB
QURSPECIALPRICE ® Speaker Load: 2~8 ohms
$55.00 EACH ® \oltage Supply:9~18VD.C

MARK V 15 STEPS LED
POWER OUTPUTINDICATORKIT
All functions same as Mark [V but this is with
heawy duty aluminum front plate and case
Can be easily slot into the front panel of your
auto, truck or boat. Operates on 12V DC.

$41.50 EACH KIT

REGULATED DUAL VOLTAGE
SUPPLY KIT
+ 4~ 30V DC 800 MA adjustable, fully regulated by
Fairchild 78MG and 79MG voltage regulator LC. Kit
includes all electronic parts,
filter capacitors, L.C., heat
sinks and P.C, board

$12.50 PER KIT

POWER SUPPLY KIT
0-30V D.C. REGULATED
Uses UA723 and ZN3055 Power TR
output can be adjusted from 0-30V. 2
AMP. Complete with PC board and all
electronic parts. Tranformer for Power
Supply. 2 AMP 24V x 2 $9.50

0-30 Power Supply
$10.50 each

“FISHER" 30 WATT STEREO AMP
MAIN AMP (15W x 2)

Kit includes 2 pcs. Fisher PA 301

Hybrid IC all electronic parts with PC

Board. Power supply £ 16V DC (not

included). Power band with (KF 1%+

2dB}. Voltage gain 33dB. 20Hz-20KHz.

Super Buy
Only $18.50

5W AUDIO AMP KIT
2 LM 380 with Volume Control
ity

Power Supply 6 18V DC
ONLY
$6.00 EACH

2 WATT AUDIO AMP
Pre assembled units. All you need is to hook up the
speaker and the volume control. Supply voltage from 9+
15V D.C. measures only 2" x 34", making it good for
portableordiscrete
applications. Comes
with hook up data.

BUY 2 FOR
$4.99

SOLID STATE STEREO GRAPHIC
EQUALIZER PRE AMP KIT TA-2500

Specifications:
® Total Harmonic Distortion: Less than 0.05%

® Intermodulation Distortion: (TO0Hz:7KHz = 4:1 SMPTE

Method) Less than 0.03%

® Frequency Response: Owverall 10Hz ~ 100KHz
+0.5dB. —1dB.
® RIAA Curve Deviation: (Phono) +0.2dB. —(.2dB

(30Hz ~~15KHz)
® Channel separation (at rated output 1KHz)
® Phono. Tuner. Auxand Tape Monitor better than 70dB.
® |nputsensitivity and impedance (1KHz for rated output)
Phono: 2MV 47K chms Aux: 130MV 50K ohms
Tuner: 130MV 50K ohms  Tape: 130MV 50K chms
Graphic Equalizer control: 10 Band Slide Control
Frequency Bands: 31 5Hz: G3Hz; 125Hz: 250H2:500Hz;
1KHz. 2KHz: 4KHz; BKHz: 16KHz also with on panel
selector for Phono. Tuner. Aux 1 and Aux 2
Power Supply: 117 VAC
Kit comes with all electronic components. transformer.
instructions and a 19" rack mount type metal cabinet.

MODEL TA-250()
$119.00 PER KIT

TA-323 6 WATTS TOTAL
30W + 30W STEREO AMP KIT
This is a solid state all transistor cireuitry with on board
steren pre-amp for most microphone or phone input.
Power output employs 2 pairs matching Darlington Transis-
tors. Driven by the popular 2N3053 Driver Transistors.
Four built on board controls {or, volume, balance, ireblie
and bass. Power supplies requires 48 VET 2.5 amp trans-
former. TH.D. of less than 0.1% between 100 Hz and
10KHz at full power. (30 Watts + 30 Walu loaded by 8rv).

EXCELLENT
PRICE!
MODEL 001-0034
Transformer (Optional)
$29.50 PERKIT !
$10.50 EACH

1 WATT AUDIO AMP ‘/7

All parts are pre-assembled on a mini PC 4
Board. Supply Voltage 6~ 9V D.C ¢
SPECIAL PRICE $1.95 ea.

ELECTRONIC DUAL
SPEAKER PROTECTOR
Cutt offwhen circuit is shorted
or over load to protect vour
amplifier as well as your speak-
ers. A must for OCL circuits

KIT FORM $8.75 EA.

RADIO-ELECTRONICS

—
n

AV, FORMULA INTERIIATIONAI. INC.

| Send $1.00
- For Detailed
| Catalogue

A Gt Tan
ONLY. NO € O D /Siore Moun 107 Man

12603 CRENSHAW BLVD.. HAWTHORNE. CA 90250
PHONE: (213) 973-1921 e {213) 679-5162

WisA

200 WATTS CLASS ‘A’ STEREO POWER
AMP KIT TA-2600 (WITH LED POWER
LEVEL DISPLAY AND RACK MOUNT
TYPE CABINET)
TA-2600 is a kit that combines two sets of TA- 1000 class A

power amplifiers that can give vou 100 watts of truce power
per channel. The kit also has the latest “\" shape LED
power level display with memory Peak Hold on the front
panel. For speaker protection it also has separate elecironic
speaket protection cireuits, Kit comes with the 19° rack
mount wpe metal cabinel with a professional quality black
anodized front panel, all electronic parts and components,

P.C boards: filter capacitors and a heavy Sl\ll’\. transformer
Specifications

* Power Level Display: Electronic LED Il.;u 12 LED per
channel from — 18 dB 1o (0 dB with Peak Hold memaory

* Power Amplifier: Output pewer. 100 Watts per channel
into 8 Ohm load; 125 Watts into 4 Ohm load,. Total

Music power autput 250 Watls Max
* Frequency Response: 10 Heto 100 KHaz
* Total Harmonic Distortion: Less than O.00R% ar full powser
= Signal/Noise Ratio; better than 80 dB
* [nput Sensitivity, 1V M

MODEL TA-2600

$225.00 KIT FORM A

ASSEMBLED




FOR COMMERCIAL FREE
TV BOX BUILDERS
MC 1358 $2.50 LM 7815 $1.20
MC 1350 $2.00 NE 565 $2.00
MC 1330 $3.00 Connectors Set $1.00
LM 1458 $1.00° 1L.C Socket Set £2.00
LM 380 $2.00 Matching Transformer $1,40
Sanyo UHF Tuner $35.00 Tolriod Coils
Capacitors Set $1250 (Set of 4) $3.00
Resistors Set $2.00 Speaker Cabinet $12.95
Trim Pots; Transformer
Trim Caps Set  $13.50 18V 800MA $3.00
Pots and Knobs $2.00

We sell you all the above companents In a package for
$125.00 and vou will receive afree predrilled P.C. board
and instructions at no charge!

| NOW ONLY $12.94

DIGITAL TIMER/CLOCK
@ 24 Hour preset time to turn on or aff
® 12 Hour green 0.5" display for time
® operated on 12~ 16V AC,
The whole timer s self
contained in a compact
plastic case (as seen in
photo). Designed for VTR
with push button switch
for easy setting. Limited
quantity avallable

MODEL VEQ 0143

SANYO UHF VARACTOR TUNER
For UHF CH 14 83
Tuning voltage + 1V~ +28V D.C. Input impedance 75
OHM. LE. band width 7~ 16 MHz. Nolse figure 11 5dB
MAX. Size 20" x 114"

14", Supply voltage 15V D.C.
Sound LF = 58.0 MHz
Video LF. = 62.5 MHz.

All units are brand new
from Sanyo.
MODEL 115-B-405A

$35.00 EACH

Tuner is the maost important part for the circuit. Don't let
those $19.00 tuners fool you!

SANYO ANTENNA SIGNAL BOOSTER

This Booster is specially designed for UHF Channels
(14-83). Afterinstalled this unit (between the antenna input
cable and the UHF wner) will have a minimum of 10dB
gain, that is approximately 2 times better than what you are
seeing now. Ideal for those who live in apartments that can-
not put up an outdoor antenna, Size is so small, only 2" x
142" % 1", Supply voltage is 15 VDC.

* NEW ITEM
MODEL 001-0076

$12.50 EACH

No FCC lic CRYSTAL
ey CONTROLLED
OUR PRICE WIRELESS
$49.50 MICROPHONE
ADDITIONAL SYSTEM
MICR_OPHONE Transmitter: FET mic for flat 30
(TRANSMITTER) ~18 KHz response extra con-
AVAILABLE trolled 49MHz AM Band for drift-
AT$28.00 EACH free performance 100 MW

output (range approx. Y4 mile)
for reliable long range
transmission, Powered by
a 9V radio battery (in-
cluded)

Receiver. Extra controlled
locks on 49MHz trans-
mitter signal
Withon panel
MURA WMS-49 VU  meter
monitors the signal strength from the microphone. Stan-
dard phone jack outlet connectionto a P.A. or otherphone
input. 9V battery included. This professional set is ideal for
on stage. In field, church, in house or outdoor use.

TV GAME BOARD
PLAYS 4 GAMES: TENNIS: HOCKEY; HANDBALL
AND JAI-ALAI
All boards complete with all parts ready to play. Requires
6C size batteries and a small speaker for sound effects
The boards were surplus from a famous game manufac-
turer. They will'play on all US standard black and white or
color TV sets. (Regular price for these games were $39.50

each) OUR PRICE ONLY $6.50 EACH

TENNIS JAL-ALAI

HANDBALL

PART #57456

HOCKEY

13 FUNCTIONS LCD TIME MODULE

* Displays month, date and
day ofylhe week

* Displays hour, minute and
second

* AM, PM Indicator

* Alarm 1 and Alarm 2 (Inde-
pendent)

+ 10 Hours Stop Watch

* 12 Hours presettable count
down time

* Hour Charm Indicator

$7.94 EACH . Backhlighs by touch of the

switc

These modules are brand new and made by LITRONIX.

Designed for a man’s watch. Can be used for many applica-

tions. Comes with 2 silver batteries and the ceramic round

transducer

MODEL 001-0062

SUPER FM WIRELESS MIC KIT—
MARK III
This new designed circuit uses high
FEQ. FET transistors with 2 stages
pre amp. Transmits FM Range (88-
120 MHz) upto 2 blocks away and

3 with the ultra sensitive condensor
microphone that comes with the
""H; kit, allows you to pick up any sound

within 15 ft. away! Kit includes all
electronic parts, O5C coils. and
P.C. Board. Power supply 9V D.C.

FMC-105 $11.50 PER KIT

MATCHED PAIR POWER TRANSISTORS
BY MOTOROLA

P Q MJ2955 PNP150 WattsBV=60V $3.50

5 '8 2N3055 NPN LE=15A per pair

60V $3.00

@ @ MIE2955 PNPI0 Watts BV=
LC=10 A per pair

MJE3055 NPN

All above parts guaranteed to be prime and come with
data sheets

MJ15003 NPN250 Watts BV=140V $12.00
MJ15004 PNP 1C=20A per pair

WEM-36 FM WIRELESS MICROPHONE
TEET MODEL WEM-36 is a factory assembled FM
wireless microphone powered by two AA size batteries.
Transmits in the range of 88-108 MHz with 3 transistor
circuits to meet with F.C.C_part 15 regulations. Element is
built in a plastic tube type case with an omni-directional
electret condenser microphone unit. By using a standard
FM radio, signal can be heard anywhere on a one-acre lot.
Sound quality was judged “very good ™

$16.50 EACH

MODEL WEM-36

ELECTRONIC PIN BALL MACHINE

That soundsand playslikethe
real thing. All units are brand
new butwithout the case. Func-
tions of the game include
double flipper contral, kicker
control, 1-4 players, 3 speed
ball ‘contral. tilt switch. auto-
matic score. extra bonus cave
and many more. All solid state
with LED panel, no moving
parts. Requires 9V battery to
operate, speakernot included

A perifect gift for yourself or friends
sPECIAL $8.99 EACH  SPEAKER $1.25 EACH

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

WHISTLE ACTIVATED SWITCH BOARD
All boards are pre-assembled and tested Your whistle 1o
its FET condenser microphone from a distance. as far as
30 feet away (sensitivity can be easily adjusted) will turn
the switch on. then match your whistle to it again. then it
turns off. Ideal for remote control toys. electrical appliance
such as lights, coffee pots. TV. Hi-Fi. radio or other
projects. Unit works on 9V D.C

MODEL 968
$4.50 EACH

ELECTRONIC MUSICAL TELEPHONE
REST KIT

This telephone rest can be used as a door charm. an
audible indicatar and for many other sound projects. The
special custom made |.C s pre programmed with 4
musical tunes, Kit comes with a nice looking plastic case.
pre-drilled P.C board. velume control, special sound L.C
speakers and all electronic companents and instructions
Ideal for home or school projects

BUY
NOW!

SPECIAL
PRICE!
ONLY
$15.50 PER KIT

MODEL FIH-3000

FLUORESCENT LIGHT DRIVER KIT
12V DC POWERED
Lights up 8~15 Watt Fluo-
rescent Light Tubes. ldeal
for camper, outdoor, auto
or boat. Kit includes high
voltage coil. power transistor,
heat sink. all other electronic
parts and PC Board. light

tube not included!

$6.50 Per Kit

PRESS-A-LIGHT SELF
GENERATED FLASHLIGHT

Never worry about battery. FXCLUS[VE'$3-95 ea.
because it has none! Easy to -~

carry in pocket and handy to é

use. [deal for emergency light :
It generates its own electricity +
by squeezing grip lever. Put

one in your car. boat. camper

or home. You may need it

some time! = Madel F-179

ULTRASONIC
SWITCH KIT

Kit includes the Ultra Sonic Transducers. 2 PC Boards for
transmitter and receiver. All electronic parts and Instruc-
tions. Easy to build and alot of uses such as remote control
for TV, garage door. alarm sustem or counter. Unit

operates by 9-12 DC $15.50

ELECTRONIC SWITCH KIT

CONDENSER TYPE
Touch On Touch Off
uses 7473 1.C and
12V relay

$5.50 each

AV FOR_MI.ILA INTERNATIONAI. INC.

Rt . |Sends1.00
fljﬂ' ,— ‘-'—! For Detailed
~| Catalogue
12603 CRENSHAW BLVD.. HAWTHORNE, CA 90250 —

PHONE: {213) 973-1921 @ (213] 679-5162
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RADIO-ELECTRONICS

ik
n

n © FREQUENCY COUNTER 35MHz MICROWAVE TV RECEPTION

kit o SQUARE WAVE GEN. 1Hz to 99KHz~

© OHMMETER - 3.58MHz Xtal — Regulated PS~-Five
8" Readouts-Low cost TTL Circuits- Automatic

H one © CAPACITANCE METER 1pF to 999KuF ® THE SYSTEM 20 @

AT IT'S BEST!! .
* RX-2300 Assembled Down Converter ‘
- . D P At
Decimal Placement-Be AMAZED —Build it for L
S$60 or less. | Purchase the plans, drilled P.C : :mmﬂgf:r; +
board 4-3/4" by 6-3/4'"and front panel decal $5.00 shipping
for $2°.79] BAGNALL ELECTRONICS, Refund- 'I'EM MICROWAVE CORPORATION

Thanks 1o you... It works...
frALOFLS  United Way

F®] & puske Saevics of This Magazne & The Advertsing Counc

170 May Street, Fairfield, Conn. 06430 able Eorcoran M i

S-100 computers are the next logical step up after 'personal’ computers, whether for
business, professional, or scientific applications. These three books are a must for
technicians, students, systems integrators, or anyone who wants to know more about S-100
computers.

‘Interfacing to S-100/ IEEE 696 Microcomputers’, by Sol Libes and Mark Garetz. Spells out operating requirements and characteristics
with clarity and precision. 17 chapters cover busing technigues, parallel and serial interfacing, handshaking, bus signals and timing
relationships, I/O ports, interrupts, A/D and D/A conversion, much more. Osborne/McGraw-hill; softcover; 321 pages. $15.00

‘Product User Manuals 1975-1980, Volume 1°, by CompuPro. With schematics, test routines, operating information for 29
CompuPro products (RAM and ROM memories, motherboards, CPU 8085/8088 dual processor board, CPU-Z, interfacers, etc.). Also defines and
explains the 5-100 bus. Excellent reference on memories and CPU boards. Softcover; 8.5in x 11in. format; 256 pages; $20.

‘Product User Manuals, Volume 2’, by CompuPro. Similar to above, but covers System Support 1, Disk 1, RAM 17 CMOS memory,

Interfacer 3, STD RAM, STD CPU, STD motherboard, and

@@@@@WE and more. Softcover; 8.5in. x 1lin. format; 307 pages; $25.

ELECTRONICS TERMS; Cal res add tax. Allow 10% shipping; excess refunded. VISA®* and Mastercard®

™
ompuPro” .-
orders ($25 minimum) call (415) 562-0636, 24 hrs. Include street adress for UPS, Prices

OAKLAND AIRPORT, CA 94614-0355 (415)562-0636 subject to change without notice.
CIRCLE 77 ON FREE INFORMATION CARD

r--------------------------------q
Electronics Paperback Books

Quality Books on Computers and Other Subjects
Check Off The Ones You Want!

ELECTRONIC TECHNOLOGY TODAY INC. 582

hel
‘ot ® . ot| P.O. Box 83, Massapequa Park. NY 11762

Numper of books ordered
Total Price of Books
Sales Tax INY State Regidents only

Shipping and Handling
180¢ 1 or 2 books 25¢ each add| booki

TOTAL ENCLOSED

l

Name

Address.

PRICES GOOD UNTIL JULY 30, 1982 City—
& 1 8 5 B B B R B R B B O O O B B ¥ 0 8§ 0 3 8 §B B B B B B B B |

State. Fal




MICROWAVE EQUIPMENT and KITS
ANTENNA parabolic fiberglas antenna
20", approx. 20db gain $49.95
HAMVERT II hi-gu'n 4 tramsistor 2.1-2.4
CHz to VEF TV ch. 2-6, down
converter w/metal case. KIT 39.95
ASSEMBLED & TESTED 59.95
POWER II precision B-15VDC power supply
for down converters.. EIT 24.95
ASSEMBLED & TESTED 39.95
¥ HMICROWAVE RECEIVING SYSTEX - ALL
4 THREE - ASSEMELED AND TESTED 124.95

SUPER LED s?%_

:MES IR

Lm "--.i:g can -nup-'gomttttattd
RESISTOR SALE 3
.25W 5% carbon film-  $1.50 per 100 (one value)

all standard volues from
= 2.7 to 4.7TM ohms $ 12 per 1000

Hobbyists, “Users”
Small System Houses...
We offer top line, pro quality off lease, used

& refurbished equipment formerly available
only to giant corporations...

sHigh Speed Chain, Drum, Band & Matrix Line
Printers & Terminals

» Quality Mini-Diskette. Diskette. Disk &
Storage Module Drives 1/4 to 300 mbytes

*CRT Terminals. Printing Terminals. CRT
Monitors

eSmall & Medium Size Minicomputer, Word
Processors & Peripherals

THIS MONTH'S SPECIALS!

Mol A Complete WANG PCS-IIA

Dual 20MHz/1mY . 1]
] e DuG S0/l MINICOMPUTER SYSTEM!
8085 NEC CERAMIC 40 PIN CPU CHIP $6.95 Dual  35MHz/ImV .. Off-lease “relUthished [&
MK5290J NSC 16K/l DYNAMIC RAM(4116) 2,95 v-5508 Dual  50MHz/ImV . .. eligible for Mfr's mainien-
B2758 INTEL EPRON 1K/8 8.95 V-1050 Quad  100MHz/0.5mV . 2390 ance  Many, many exciting
TRIAC BA-600V T0220 RCA 75 Y fl:allu‘;es and capabilities
- include
;Tfn c‘fﬁ?‘ﬁi#g"ﬁ;ﬂ:;ﬁ: :C:E:CD:;' gi 515-1 Single 15MHz/ImV. ... 495 »B0x24 U/L Display
5101 256X4 CMOS RAM 22 PIN DIF 4.95 A O A AT e anclun ket
TRIAC 25AMP 400V OF 3X6" HEAT SINE 2.95 220 Duglls20MHzd Iy S it | DAy
. 530 Dual  30MHz/1mV . 895 *0ual Shugart Mini Floppy's
7402 TTL QUAD 2 IN NOR GATE DIP .10 sCompact, Sell-Contained
7430 TTL & IN NAND GATE DIP .10 LEADER s n--g’ it *Basic keyword  Keyboard
7440 TTL DUAL 4 IN NAND BUFFER DIF .10 LBO-513  Single 10MHz/ImV. . s"'lﬂ &l 0parating sList Dver $5000
T0-92  PNP TRANSISTOR PAK 100 PRIME 5.00 LBO-514  Dual 10MHz/1mV. .., .nu:";ﬂn”m, 110 VAC.60 Hz
747 DUAL 741 OP-AMP 14 BIN DIP S50 * LBO-508A Dual 20MHz/10mV . {Centronics 1/0)
LHOO21 NSC 1 AMP OP-AMP 8 PIN TO-3 5.00 + LBO-520A  Dual 35MHz/5mV. ..
2504T 1024 BIT DYN. SHIFT REG.TO-5 1.00 LBO-5158  Dual 30MHz/5mV 1380, Call WANG PCS l1A $2790 ea. p
2516 INTEL 256X64 CCD SERTAL MEM. 2,50 Addd 520 00 for Shipping Crate Pay Shipping on Delively
a 5244 INTEL CCD DRIVER 3.00 FREE FREIG:‘T for order poid with cashiers c;eckd
or money order. Above prices are for prepoid order 6§ i1}

we pay M-r---ri-nfusle-r mare. All only. VISA/MC occepted. Allow 2 weeks to clear WA"G/ DlABLo WP

BOX 4]778 ment m (uadstipavainn personal checks, California residents, add 6% sales DAISY PRINTER

.

S c Ing Is added tax. Prices and specifications subject to change

3 menio,(:q. “I i = 2t without notice. I 4 Featuring the Diablo 1355 WP metal whee! daisy printer
916 334 2161 #B11 MYRTLE AVE with Wang-buill power supply & interface. Fully Wang

_ . tm (2]3] 786-6890 serviceable. recovered platen, excellen! condition

= Combine with the above mini 1o complete excellent

“Jl DI 'm TESTEK CORPORATION WP system 15" frame. dual pitch (10 & 12) 40 char
ELECTRD”ICS lﬂ 6910 Hayvenhurst Ave., Van Nuys, CA 91406 second. Includes metal daisy whee! & cable

w:nn 2281 Daisy Printer /List S4500) $2600 ea.

dd 520.00 for Crate Pay Shigpin el
CIRCLE 838 ON FREE INFORMATION CARD Adiuslable FormusrTr::fcr :7L!'I |r1-'f|p ‘ng: Blio.‘lrsve‘f;s 2,

Plus Shipping

A tic “Hood™
for 2281 Wang/Diablo Printer $90 ea.
Manufactured by Gales Plus Shipping

M ICROWAVE TV General Electric

“TERMINET 1200”

DON'T CONVERTERS 15 08 0w s

columns UPPER & LOWER

case. 120 characlers per

second (B0 LPM) max print

W DOWN CONVERTER/ANTENNA rate. Fast, fully-formed

COMBINATION Chardcters, continuous

character band mechanism

Service & support in most
& 2 MICROWAVE PREAMP STAGES for maximum gai major cities in USA Highly r

® ONE PIECE CONSTRUCTION simplifes jnstallation. reunbls. curmenl st price ;‘erSﬁDﬂ r?r-::ﬁ ﬂJ JHW

o ALUMINUM AND ZINC PLATED STEEL for durability near $6000 2R Y,

& BUILT (N A/B SWITCH with more than 95d8 isolation Tested & Gperational .$595 ea.

(] 3.! 215!4: Covers all ham, commercial and ITFS WHILE THEY LASTIll

GE “TERMINET 340"

Over 230 LPM. band printer. 132 columns, 64 characlers
Very reliable! Parallel interface included. other interfaces
available from G.E Self-test feature. stand included
110 VAC. 80 Hz G E service nation-wide
Tested & Operational .$895 ea.
Years ol enjoyment are yours with our model DCV—1~A. Two presmp stages coupled Add 530 for Pkg. & Hdlg. - Pay Shipping an Delivery
with the yagl antenna/housing provide a typical system gain of 5348,

MPI Model 52

5 1/4" MINI-FLOPPY

AMIMSLLD & TESTEID Used good physical appearance. removed from used
LIST — $175.00 equipment Fully 5A-400 pin for pin compatible
] features DSDD for 1/2 mbyle per drive!!
NOGOETIY: r‘"““" ONLY Used. Untested w/Data $199 ea.

Plus Shipping
Write or Call for Our Latest BARGAIN-PACKED FLYER!

ChU

WAREHDUSE
I8 Granite St Haverhill Mass 01830

300 ohm matching transformar

Pt $149.95

INTRODUCTORY PRICE

USE
YOUR
READER

WE CARRY A COMPLETE LINE INCLUDING PARABOLICS

DEALER INQUIRIES INVITED
MAIL DRODER
204 Newlon New Hampshire 0
TELEPHONE DROERS
617/372-8637
orry. No Collect Calls

SERVICE TR'TON 1933 ROCKAWAY PARKWAY 2]2_53'_9004

BROOKLYN, N.Y. 11236
MARKETING CORP,
CARD

2861 AVIN

CIRCLE 80 ON FREE INFORMATION CARD 1
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16K Memory weoe 3115.95

ALL MERCHANDISE 100% GUARANTEED! CALL US FOR VOLUME QUOTES

EPROMS Each SRYSES
266 x 8 (1ns) 4.95 32.768 KHZ i‘gg " LE
1024 x 8 (450ns) 299 § 495

;gig:g Egﬁ: Ej’gggg; e : . 3.95 16K APPLE* RAM CARD
24pxs (V) 450ne) 2% 4 ; 23 Upgrade your 48K Apple I o ful
2048 X 8 (450ns) 995 8 - el B '
4096 % 8 (5V) (450ns) 12.95 ; e Fully software and hardware com-
4096 x 8 (5V) (450ns) (200ns) : 3.95 patible with Apple language card

8192 x 8 (5V) (450ns) : 3.95 and microsoft 280 card.

DYNAMIC RAMS : ggg Eliminates the need for Applesoft 780
4096 % 1 (250ns) 250 : : or Integer Basic ROM card when
4116-120 16,384 x 1 (120ns) 8/29.95 i | . used in conjunction with DOS 3.3. Z80-CPU
4116-150 16,384 x 1 150ns) 8/18.95 : ] : Z80A-CPU
4116-200 16,384 ¥ 1 (oons, 81898 | 2:;’;? you to run Apple Fortran or Wl 545 p1g
4116-300 16,384 x 1 (300ns) 8/14.95 ; . . : ZBOA-P10
4164 64,536 1 (200ns) ; ; * Avallable as bare board, kit, or com- Z80-CTC
STATIC RAMS : : pleted and tested board Z80A.CTC
. f ¢ Z80-DART
2101 256 x 4 (450ns) : ; : BARE BOARD ........ $ 40.00 [l Z80A-0ART

21021 1024 % 1 (450ns) 89 | g §§3‘£’5“3 A

21L02-4 1024x1  (LP) (450ns) 1.29 :
§1L02-2 1024x1  (LP) (250ns) 1.69 . AS'I'SEESP?'E'EIED & %ggﬁggm

11 256 x 4 (450ns) 2.99 ; : : |
2112 256 % 4 (450ns) 2.99 : AYD:2376. 712.50 108:08 %ggﬁg{}n §§‘3§
2114 1024 x 4 (450ns)  8116.95 . 1190 1589 6883 SAM 24.95 M Zeosi02 2395

211412 1024 x 4 LP) (200ns 8/19.95 : XR2206 4.95
211413 1024x4  (LP)(200ne . G188 ; 5242 10 RS232 FEMALE 3.49 | Soat 0 2ot

2114L-4 1024 x 4 4 i 3480 9.00

Al LA ARIER) dopne gt o6 : MC4024 3.95 RS232 RIGHT ANGLE Z80A-S10/9 2295
; : MC4044 4.50 FEMALE 4.95

mg:g:ntg 40%x 1 (450ns) 3.49 ; s S8 Z80B-CPU  1B.95
4- 4096 x 1 300 : : {

TMS40L44-2 06x1 (P 2200::; 2_33 ; 7106 9.95 Ll lufn 2 §§°B"°‘° S5

TMM2016 2048 x 8 (200ns) (150ns) 7107 12.95 RS232 HOOD .99 HEREE A

HMB116 2048 x 8 (200ns) (150ns) (120ns) CALL 16477 3.95 Specials end May 31, 1982. Please state

8038 3.95 . "
LP = LOW POWER 95190 799 May Specials’' when ordering.

9602 1.50

39.95

74LS00 SERIES DISC CON- 74000 . 74Ca74

74L5166 74L5293 1. TROLLERS 74002 : 74C901
74LS00 74L885 1. 7415168 1. 7415295 1. 1771 2495 74C04 ; 74C902
74L801 . 74.S86 . 7415169 745298 1. 1791 36.95 74C08 : 74C803
741802 . 741890 | 7418170 1. 74LS324 1. 1793 44.95 74C10 ! 74C905
74LS03 . 740591 | 7415173 | 7418352 1. 1707 54.95 74C14 : 74C906 . !
74LS04 | 74L592 . 7408174 . 7415353 1. UPD765 29.95 74C20 ; 74C007 1. : 14419
74805 . 741593 . 7415175 . 74LS363 1. : 74G30 : 74C908 i 4502
74LS08 . 741895 . 74L5181 2. 74LS364 1. UARTS 74C32 ] 740909 2. i 4503
74LS10 . 740596 . 7415189 9. 74LS365 | 74C42 : 74C910 i 4508
74L811 7418107 . 74LS190 1. 74.S366 . AY3-1014 6.95 74C48 ; 74C911 2 4510
741512 4 74LS100 . 74LS191 1. 74.S367 . AY5-1013 3.95 74C73 . 74C912 . 4511
74LS13 74185112 . 74LS192 . 74LS368 . TR1802 4.95 74CT74 3 74C914 | X 4512
74LS14 1. 74L51i3 . 7415193 . 745373 . IME402 7.85 74C76 ! 74C815 2. : 4514
74L815 . 74L5114 | 7405194 1. 745374 1. 74C83 . 74C918 2, ] 4515
741520 74L5122 | 74L5195 . 74LS377 1. INTERFACE 74085 1. L5920 : 4518
74 SO 74L5123 | 74LS196 . 745378 1. 74C86 i 74C921 ; 4518
741522 | 7415124 2, 7415197 | 7418379 1. BT26 1.69 74C89 74C922 5. { 4519
74LS26 . 74L5125 74L5221 1. 745385 1. ar2g 74C90 74C923 : 4520
74LS27 . 74L5126 | 74LS240 99 7415386 . 8195 74C93 74C925 6. i 4522
741828 | 74L8132 . 7415241 74053090 1. 8T96 s 74C95 74C926 7. | 4526
74LS30 . 74LS136 . 7415242 74LS893 1. 8197 : 74C107 74C927 7. ; 4527
74L832 | 74L5137 | 7415243 745395 1. 8798 74C150 74C928 7. 3 4528
740533 . 7405138 | 745244 7405399 DMB131 . 74C151 74C929 19, : 4531
74LS37 7405139 . 7405245 1. 74L5424 2. Ds883s . 74C154 3. 74C930 19. : 4532
74LS38 . 74L5145 1. T4LS247 | 7415447 . 74C157 1. 4000 i : 4538
74540 | 7405147 249 7415248 1. 7403490 1. CLOCK 74C180 4001 75 4539
74LS42 . 74L5148 135 7415249 . 7405668 1. CIRCUITS 74C161 2 4002 : 4543
74LS47 74LS151 . 74LS251 1. 74LS669 1. 74CG162 2. 4006 : : 4555
74LS48 . 74L5153 . 7415253 74LS670 2. MMS5369 3.95 76C163 2. 4007 : 4556
741549 . 74LS154 2. 7415257 74LS674 9. MM5375 3.95 74C164 2. 4008 : g 4581
74L851 . 7418155 1. 7418258 . 7418682 3. MSM5832 7.45 74C165 2. 4009 : : 4582
74LS54 . 74L5156 . 7415259 2. 7415683 7207 7.50 74C173 2, 4010 : : 4584
74LS55 . 74L8157 . 74L.S260 7415684 7008 16.95 74C174 2. 4011 3 4585
74LS63 1. 74LS158 . 74LS266 . 7415685 2. 74C175 2. 4012 : 4702
74LS73 . 74LS160 . 7415273 74LS6B8 2. 74C192 2. 4013 ; 4724
740874 74L8161 95 74LS275 3. 7418689 CONVERTERS M 7icio3 2 4014 80C07
74LS75 74LS162 | 74L5279 811895 1. 74C195 2, 4015 B0CA95
7ALSTE . 7415163 . 74LS280 1. 81LS96 1. MC1408 L8 495 74C200 4016 ! 80C96
74LS78 | 7405164 7415283 BI1LS97 1, DAG-0800 4.95 74C221 4017 a0ce7
74083 . 74L8165 . 7415290 BILS98 1. ADC-0804 495 74C373 4018 80C98

HOURS: Mon. - Fri., 9 to 5; Sat., 11 to 3 VISIT OUR RETAIL STORE!

JDR MICRODEVICES, INC. TERMS: For shipping include $2.00 for UPS ground, $3.00

1224 So. Bascom Ave. for_UPS Blue Label air. $10.00 minimum order, Bay Area
residents add 62 % sales tax. California residents add 6%

mastef char
ol San Jose, CA 95128 sales tax. We reserve the right to limit quantities and sub-
800-538-5000 = 800-662-6279 {CA] stitute manufacturer. Prices subject to change without

(408) 995.5430 * Telex 171-110 notice, Send SASE for complete list.

RADIC-ELECTRONICS
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2716 erroMS 450NS (5v) 8/4.95 ea.

ALL MERCHANDISE 100% GUARANTEED! CALL US FOR VOLUME QUOTES

ST = SOLDERTAIL

LM1889 CLIPS ON — NO HOLES OR

TV APPLE* FAN $69.00 IC SOCKETS

8035 1695 CIRCUITS + EXTRA PLUG-IN CARDS CAN 199 100
8039  19.95 MC1330 1.89 QA LBE OURCAEREESTC AT sl
8080A  3.95 MC1350 1.29 OVERHEAT 14 pin ST a5 12
8085  12.95 MC1358 179 | » ULTRA-QUIET APPLE FAN 16 pin ST 7 g
8085A-2 16.95 LM380  1.29 DRAWS COOL AIR THROUGH 18 pin ST .20 18
8086 99.95 LM386 150 F YOUR COMPUTER gg pin g{ .29 27
8088  39.95 LM565 .99 « ELIMINATES DOWN TIME 24 2{2 ST 'gg g
g:gg Hgg tm;:o 2-53 « SAVES REPAIR CHARGES 28 pin ST 40 32
8185  29.95 (M1800 2.9 — "« INCREASES RELIABILITY 40 pin ST 49 39
8741  39.95

SCREWS BpinWwW 59 .49
« COLOR MATCHES APPLE :é pin xw .gg gg
pin . :
EPROM ERASERS & ',;.‘%'}‘gﬂ HEERLOWRNOISE 18 pinWW 99 90
ST 20 pin WW 109 28
S 1 Pl ) 5
PE-14 78.50 = 22pin WW 139 1.28
PE-14T (with timer) 108.50 LR
PE-24T (with timer) 154.50 40 pin WW 199  1.80
A WW = WIREWRAP
8802 1095 ALL ARE HIGH QUALITY UNITS ENCLOSED IN APPLE IS A TRADEMARK
gggg 23 gg A BLACK ANODIZED ALUMINUM ENGCLOSURE. oE e e, CONNECTORS
6B09E  29.95 RS232 MALE 3.25
g;g 43(; 800_538_5000 RS232 FEMALE 3.75
4 RS232 HOOD 1.25
6821 495 TRANSISTORS 5100 ST 3.95
Sk 800-662-6279 Pv2zz2  tono0 1o sse [l ST WY 2
6840  14.95 (CALIFORNIA RESIDENTS) 2N2222 -23 50/10.99 DIP SWITCHES
8843 42,95 2N2907 25 5001099
6844  44.95 CALL JDR BEFORE YOU BUY! 2N3055 79 10/ 6.99 4 POSITION 85
5845  16.95 WE WILL BEAT ANY COMPETITORS' PRICES 2N3904 10/1,00 = -100/:8:99 5 POSITION 90
€547 1505 2N3906 10100 100/ 8.99 6 POSITION 80
6850 475 1N4148 (1N914) 25/ 1.00 7 POSITION a5
Shts e 1N4004 10/ 1.00 8 POSITION 95

VOLTAGE REG’s

LINEAR

10.95
g 7805T . 79087 ; ST e .
7808T 99 7912T .89 i
6880 295 78121 79 79157 119 LYo gl 7400 SERIES

7815T .99 79247 1.19

A 3 . . -
78247 a9 7400 19 7451 23 74138 50 74186 18.50

7401 19 7453 .23 74141 65 74190 1:15
7402 19 T454 .23 74142 2.95 74191 1.15
7403 .19 7460 .23 74143 2.95 74192 )
T404 .19 T470 .35 T4144 295 74193 79
7405 22 7472 29 74145 .60 74194 .85
7406 22 T473 34 74147 1.75 74195 .85

LM317T 1.95
LM317K 3.95
LM318 1.49
LM323K 495
LM324 59
LM337K  3.95
LM339 99

7805K 7905K K
7812K 1.39 7912K 1.49
7815K 1.39 79LO5 79
78LOS .69 79L12 79

LEDS

78L12 69 79015 79
LM377 229 [l 7407 22 7474 35 74148 120 74196 .79
Npaianec.. S0 78L15 e | 2 (mM3g0 129 [N 7408 24 7475 49 74150 135 74197 75
! : Lmagev 150 [l 7409 19 7476 35 74151 65 74198 135

Jumbo Yellow 6/1.00
5082-7760 .43'CC .79
MANT74 3'CC .99

LM309K  1.49 LM323K 495
LM317T 195 LM337K  3.95

LM555V .39
LM556 .89
LM565 .99
LM566V  1.49
LMSe7V 129
LM723 49
LM733 .98
LM741V 29
LM747 79
LM748V .59
LM1310 290
MC1330v 1.89
MC1350V 1.29
MC1358 1.79
LM1414 1.59
LM1458V .69
LM1488 89
LM1489 .99
LM1800 299
LM1888  2.49
LM3900 59
LM3g09v 98
LM3g14 395
LM3915 395
LM3816  3.95
75451V .39

7410 A9 7480 .59 74152 65 74199 1.35
7411 .25 7481 1.10 74153 55 74221 1.35
7412 30 7482 .95 74154 1.40 74246 1.35
7413 35 7483 .50 74155 .75 74247 1.25
7414 55 7485 65 74156 65 74248 1.85
7416 .25 7486 .35 74157 ) 74249 1.95
7417 25 7489 4.95 74159 1.65 74251 .75
7420 A9 7490 35 74160 .85 74259 225
T421 .35 7491 40 74161 70 74265 1.35
7422 .29 7492 .50 74162 .B5 74273 1.95
7423 .29 7493 .49 74163 .85 74276 1.25
7425 .29 7494 .65 74164 .85 74279 .75
7426 29 7495 .55 74165 B85 74283 2.00
7427 29 7496 70 74166 1.00 74284 a.7s
7428 A5 T497 275 T4167 295 74285 3.75
7430 19 74100 1.00 74170 1.65 74290 195
7432 .29 74107 .30 74172 5.95 74293 a5
7433 45 74109 45 74173 -] 74298 .85
7437 .29 74110 45 T4174 .89 74351 225
7438 .29 74111 55 74175 .89 74365 .65
7440 .19 74116 1.55 T4176 .89 T4366 .65
7442 49 74120 1.20 a7 75 74367 .65
7443 B85 74121 29 74178 1.15 74368 .65
T444 59 74122 A5 74179 1.75 74376 2.20
7445 69 74123 58 74180 75 74390 1.75
7446 59 74125 45 74181 2.25 74393 1.35
7447 B9 74126 45 74182 .75 74425 3.15
7448 .69 74128 55 74184 2.00 74426 .85
7450 19 74132 45 74185 2.00 74490 2.55

T=T0-220 K=TO-3 L=TO:92

74500 SERIES

74500 .44 74574 69 745163 3.75 745257 1.39
74502 4B 74585 230 745168 465 745258  1.49
74803 48 74586  1.44 74S169 544 745260 183
74504 .79 745112 159 745174 109 745274 19.95
74505 79 745113 198 745175 109 745275 19.95
74508 48 745114 150 745181 447 745280 290
74509 98 745124 277 745182 295 745287 475
74510 69 745132 124 745188 395 745288 445
74511 B8 745133 98 745189 1495 745289 6,98
74515 70 745134 69 745194 295 745301 695
74520 68 745135 148 745195 189 745373 345
74522 88 745138 1.08 745196 400 745374 3.45
74530 4B 74S139 125 745197 425 745381 7.95
74532 98 745140 1.45 745201 1495 74S387 575
74537 187 745151 119 74S225 895 745412 298
74538 1.68 745163 119 745240 398 745471 9.95
74540 44 745157 1.18 745241 3.75 745472 1685
74551 78 745158 1.45 745244 398 745474 17.85
74564 79 745161 285 745251 1.90 745482 1560
74S65 125 745162 370 745253 745 74S570 7.80

745571  7.80

HOURS: Mon. - Fri., 8 to 5; Sat. 11 to 3 VISIT OUR RETAIL STORE!
JDR MICRODEVICES, INC. TERMS: For shipping include $2.00 for UPS Ground, $3.00

for UPS Blue Label Air. $10.00 minimum order. Bay Area
1224 S. Bascom Ave. residents add 612 % sales tax. California residents add 6%

San Jose, CA 95128 sales tax. We reserve the right to limit quantities and sub-
BUDSSBSO00 + BDGZGRrO (CA) Al T, S © o
= elex -

master charge

e )
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'g‘ RADIO-ELECTRONICS

CABLE TV

CONVERTERS

AND OTHER
OO0D STUFF!

SMASHING ALL SALES RECORDS — OUR NEW
30 CHANNEL CABLE TV CONVERTER!

Converts mid & wper
band cabile channels
for viewing on your
TV set!

No. Jasarodr

HOT NEW IMPORT! REMOTE CONTROL
30 CHANNEL CABLE TV CONVERTER!

89"

Inclutes remate TV
onlo witch and
fire tuning comtrol!
No, Javazs

ETCOMKII WIRELESS —
THE ULTIMATE CABLE TV CONVERTER!

VIDCOR 2000 CONVERTER ELIMINATES PROBLEMS

s
Neo. 34924008

WHEN VIDEOTAPING FROM CABLE TV

9 5 Peciones your VOR'S esos
i Re
: 2000
fons J b
il watching pthe: e CoavERTIR

95

1750
[AT)

m MOVASED
UNUSUAL FACTORY SURPLUS
MID-BAND - SUPER-BAND CABLE TV TUNER

Comwer s cabie channais o 8
i IF frequency. Exper
il cabie conwer
L ete With

matic. No. M9VAZ —

FACTORY SURPLUS UHF TUNERS

95 Brand new production wurphus

All wolid state |oeal for exper-
$388  Iment & Bullding, cable TV
#8/10  converters, otc No, 34950099

Hides in the palm of your
handd. Recaption on any stan
dard FM radio or recaiver
No. 34BvALsz

2

QUARTER-MILE WIRELESS MICROPHONE
& RECEIVER SYSTEM

hn '.HWIW!

FACTORY SURPLUS V
“TWIN” VARACTOR

Admirsl No. NC 314)
ERAND N[m [

T FRONT £

Firwth 148 a1 & wesmnstianal sret
No. Mavisos

DUMPING! NORELCO ENDLESS LOOP CASSETTES!

5 Imposible 1o fing at any
prical

S 3 minutes — No 349VAMS
10 B minutm — No pvacos

IN STOCK — THE MURA
CORDLESS TE LEPHONE SYSTEMI

ENDLESS:

SALE OF QUARTZ BATTERY-
OPERATED CL(X:K MOVEMENTS'

=i Mo :mnu.sh

[340VABES Matching nands - 52 43/t
1985t 5 |

SATVAIES 21 sbove, 10 smpe - 55405 $AD.55 e 0. |

— OUR LATEST 98 PAGE
E, FASCINATING CATALDG

= ETCOELECTRONICS
lE Tco PLATTSBURGH, N.Y 1

Chach with order. pese, Vies & Maisrcard OK B

NORTH COUNTRY S-HD;'FQING CENTER |

"BCDO . Add 15%
‘-nﬂnll NY s
Ous tebaphy

sl t 516 - 561 B?OO

MINIATURE FM WIRELESS MICROPHONE

95

i}'.' w

uiﬁ
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ﬁ:‘\_ﬁldE-LECTRONICS does not assume
any responsibility for errors that may
appear in the index below.

Free Information Number Page
55 £t B R o ek s R e e 82
36 AP Products, Inc. . ., ............. 102
- Aaron Gavin .....................26
5 ADEX: i e e R e s 92
70 Active Electronics ... ............. 109
10,11 Advance Analog .................. 92
75
34 Antenna Specialists .. ............. 85
78 Arizona Electronics . ... ......... 118
— B MIcro) 123
26 B&K Precision Dynascan Corp. ....48
83 Babylon Electronics .............. 127
- Bagnall Electronics.............., 126
- Karel: Babtar. . i oaoiareiite o atere 108
a3 Beckman Instruments ........... CIV
28 Blonder Tongue ................... |
- Bullet Electronics ................ 116
62 Burton Products .................. 96
- CIE, Cleveland Institute of

EIRCtTOmICE - i s s 18-21
40 Cambridge Learning .............. 96
76 Chaney Electronics............... 118
L7l Channellock . ..................... 82
= Clear-Vue Electronics ............ 112
- Command Productions ........... 116
32 Communications Electronics ........ 2
= Components Express .. ............ 33
80 Computer Peripherals Unlimited . . .127
14 Concord Electronics .. ............ 114
= Cook’s Institute ................. 116
57 Janl Crystal v s s e 101
12 Dacor Limited . ................... 93
- Dage Sclentific . ...... ... 00 110
= Data Services Co. ................ 126
67 DI K ey Corps t i oe e o olee e 117
50,51 RL Drake Company ........... 90,100
8 Electro Industries .. ............... 93
88 Electronic Specialists, Inc. ........123
= Electronic Technology Today .. ....126
=79 Etco Electronics.............. 116,130
54 EAonIC. . o o e s e 98
= Fair Radio Sales ................. 114
24 Fluke Mfg, Co., Inc. ...............5
= Fordham Radio ............. 34-35.37
64 Formula International . ....... 124-125
18 B T e a T e e b 83
59,60 Gladstone Electronics ............ 101
29 Global Specialties Corp. ...........95
- Global TV Electronics ............ 108
77 Godbout Electronics ............. 126
20 Gould, Inc.
= Grantham College Of Engineering . .98
- Grove Enterprises, Inc. ........... 110
921 Hal-TrORIXE it winiasamss 122
38 HAMER, INC.. - i i sannntie 99
—;ld Hesthi ool CII1.23.73-75
48 Hickok Electrical Instruments . . .. .. 98
85 Hitech Electronics ............... 118
3 Huntron Instruments . . ............ 92
87 Information Unlimited . ... ... ... . 122
61 International Crystal ... . ... .. 86
65 JDR, Microdevices ........... 128-129
= J&W Electronics ................ 114
63 Jameco Electronies . .......... 120-121
71 JimPak . 13
7 Lakeside Industnm ............... 92
6 Lour Sales. . o ool e 93
= McGee'sRadio .................. 114
9 Masco Electronics 93
- Marsailes Horan .. ............... 110
- Microtenna Associates . ........... 110
23 M s T e e 43
= Monarchy Engineering, Inc. .. 116
89 Mountain West . ... .............. 122
- NRE SOl e e x el 8-11
- NTS Schools .. .................3841
- Nabih's, Inc. .........coonvnnen.n 104
= Nemal Electronics................ 118

41 Netronles . ..ol ivim e annan 107
25 Non Linear Systems . . e el )
45 North American Sonr ............. 97
39 ORA Electronics ................. 106
81 P.P.G. Electronics ............... 123
43 Pac-TeciCorp. st o b sty eea2h
52,53 Paia Electronics ............... 99. 100
21 Panasonic ...................c.0..0 81
49 PREAYISE). St ) e et 105
19 NASPhilipa & T o L 45
% POy PRS- L L e e ey 123
22 Priority One Electronics ............7
27 Protecto Enterprises .............. 87
58 Quielrole ", . .o ok et 104
= RGA S i e e e 36
92 R.D. Unlimited 93
66 RadioiShack o i imiain e 11
69 Ramsey Electronics .............. 115
84 SCR Electronics, Inc. ............ 130
2 SME IRC ST o mal il orer N M 92
86 SRJ International ................ 122
13 SRS S | Dl R 93
= Sabadia Exports ................. 110
46,47 H.W. Sams .97.105
- Satellite TV 2, .. oo iy 108
= Sencore. .. vt e s 283
=17 Shure Brog. .........ui.esssms 14-15
= Simple Simon Electronics .......... 46
= Sinewaze Mktg. Corp............. 127
74 Sintec oo te 110
72 Solid State Sales .............00.. 1z
44 Babbee T E L R 104
== Spacecoast Research ............. 108
- Suntronics Co., Inc. ............. 114
68 Surplus Electronics . ............. 119
93 Symmetric Sound Systems ......... 93
= TERETOMIX 5l 8. oo ooty LI 2

- TSI L it o e e 127
30,31 TXAPIEtE COP; v v foaeimie e Cll
4 L T R iy irer Er AL Fi A 93
as b e O L A D O DO S R ) 50
42 Vector Electronics Co. ............ 32
- Wersi Electronics - ......oco0ioia 110

SCR SUPER-BUYS

® UHF-VHF CONVERSION KIT.
Complete with PC board, oll required com- Our

ponents: cabinet with speaker. ond compre- Own
hensive brochure incl. schematic, board oy~ "ere

out ing and hook-up diogr parts
list and assembly and sel-up Instructions. $119. 00
Al parts are Industrial prime qually.

e NEW ZENITH ZVM-121 HIGH

LEGIBILITY CRT MONITOR. Features 12" green Fz‘;;w
phosphor CRT, with 15 MHz Bondwidth. 40 Direct

of B0 charocter widths are oparator switch- Price
selectable. Fully compatible with 80-column s1 17 .00
Apple cards, efc.

o MITSUMI - MODEL UES-AS5F
VARACTOR UHF TUNER mEQ RANGE

70-sso Mz 925.00m
ANTENNA INPUT 10 1or $220.00
300 OHMS
e SPECIAL-

2200 MFD 40 VT CAP 101r$13.50
® I.C.SPECIAL LM 565 101 S16.00
® H.D. TRANSISTURS
SPECIALS 2 N 3055 1010 S10.

2A 745  §4.00 s0.
2SA 7478 $4.50 60,
25C1116B  §325 80
25014038 $3.00 e0.

QUTSIDE CAL 800-854-8660
INSIDE CAL (714) 527-2554
or (213) 603-9385

&n ELECTRONICS INC.
VISIT OUR NEW SUPER CENTER
5303 Lincoln Ave., Cypress, CA. 90630
Pay by CHECK, M.O, VISA, M/C
$10.00 MIN. ORDER HANDLING/SHIPPING . $2.50
UPS ANYWHERE IH CONTINENTAL L1S.

CIRCLE 84 ON FREE INFORMATION CARD



HEATH/ZENITH &YOU, INC.
ONE STRONG PARTNERSHIP

A computer purchase is the beginning of a long-term partner-
ship between you and the people 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/Zenith 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, professional
keyboard and keypad, smart video terminal, 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 — These include the
popular Heath/Zenith 19 Smart Video
Terminal, loaded with professional features.
We also offer color and black and white
monitors, modems, computer lan-
guage courses, and hlgh speed
typewriter-quality £ —g

. printers. I
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 members a
library of over 500 low-cost programs for home, work or play.

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

APPLICATIONS SOFTWARE — Expand the performance
range of your computer with a broad selection of software,
including the best of Digital Research and Micropro — as
well as the complete line of Softstuff™ products.

OPERATING SYSTEMS — Three versatile systems give you
the capability to perform your specific tasks. CP/M by Digital
Research makes your system compatible with thousands of
popular CP/M programs. UCSD P-System with Pascal is a
complete program development and execution environment.
HDOS, Heath Disk Operating System gives you a sophisti-
cated flexible environment for program Constructlon storage,
and editing.

DISK SYSTEMS — 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- |nch
floppy disk drive for data portability. The
new 5.25-inch 37 disk system, available
with 1 or 2 drives, adds up to 1.28 mega-
bytes of storage. Both plug-in systems
have write protection.

SERVICE AND SUPPORT - Prompt and professional serv-
ice and assistance is available nationally through Heathkit
Electronics Centers, Zenith Data Systems for commercial
users or through Heath factory servicing and phone-in tech-
nical assistance.

Complete, 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.

Heath/Zenith computer products are
sold nationwide through Heathkit
Electronic Centers* (check your white
pages for locations). For a FREE
catalog and mail order service, write:
Heath Co., Dept. 020-894,

Benton Harbor, MI 49022.

HEATH/ZENITH
T
Your strong partner

Product specifications are subject to change without notice.
*Heathkit Electronic Centers are operated by Veritechnology Electronics
Corporation, a wholly-owned subsidiary of Zenith Radio Corporation.



Now there’s a
hand-held DMM
tough enough to withstand acciden-
tal drops, destructive environments,
and input overloads —and still give

you superior Beckman performance.

The HD-100 from Beckman

1s drop-proof, sealed against contam-

ination, and packed with overload
protection. You won't find a more
rugged meter inside or out.
Drop-proof

Constructed of double-thick
thermoplastics, the HD-100 resists
damage even after repeated falls.
All components are heavy duty and
shock mounted.

Water- and

contamination-proof

The HD-100 is designed to keep
working even around dirt, heavy
grime and moisture.

The special o-ring seals,
ultrasonically-welded display window
and sealed input jacks protect the
internal electronics of the HD-100
from any source of contamination.
The HD-100 is sealed so tightly, it’s
even waterproof.

Accidental overload
protection

All voltage inputs are protected
up to 1500 Vdc or 1000 Vrms. Cur-
rent ranges are protected to 2A/250V
with resistance ranges protected
to 600 Vdc. Transient protection
extends up to 6KV for 10 micro-
seconds.

More meter for

the money

For starters you get 2000 hours
of continuous use off a common 9V
transistor battery. You can run
in-circuit diode tests and check con-
tinuity. You even get a one year
warranty.

The 0.25% basic volt dc accu-
racy HD-100 serves you with 7 func-
tions and 29 ranges. With one simple
turn of the single selector switch,
you can go directly to the function and
range you need. There’s less chance
of error.

Feature for feature you can't
find a more dependable meter priced
at just $169 (U.S. only).

To locate your nearest distrib-
utor write Beckman Instruments, Inc.,
Instrumentation Products, 2500
Harbor Boulevard, Fullerton, CA
92634 or call (714) 993-8803.

BECKMAN

CIRCLE 33 ON FREE INFORMATION CARD/




