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$S-5705, THE ALL-NEW 3-INPUT 6-TRACE
40 MHz OSCILLOSCOPE FROM IWATSU
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m H and V axes accurate to within =2 %

® CRT with 12 kV accelerating voltage for bright traces

= Three input channels, six traces: an enlarged delayed
sweep waveform can be displayed for each channel for a
total of 6 simultaneous traces. Each channel has its own
position control.

m Maximum delay jitter of 1/20,000

m Fastest sweep rate of 10 ns/div

m Jitterless circuitry for stable high frequency signals
observation.

m High sensitivity: 1 mV/div

m CH 1 signal output: 50 mV/div (into 50 Q)

m High-stability calibrator with frequency and voltage
accurate to within =1 %.

m Stable observation of video signals possible

m Traces do not shift when the attenuator is switched

u Pushbutton controls for easier operability and improved
reliability.

m Accuracy guaranteed in temperatures ranging from 10 to
35°C (50 to 95°F).

® Variable holdoff for triggering when observing complicated
waveforms.

® FIX triggering

u Beam finder
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® Frequency response extends = Superb trigger sensitivity
beyond 40 MHz rating freezes even low level signals.
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u Single sweep: essential if waveforms are to be
photographed.

= Trace rotation control allows compensation for inclination
of traces due to terrestrial magnetism.

= Two probes provided as standard accessories: both
switchable between 10:1 and 1:1.

u Wide range of optional extras for more diverse applications.

m Compact and lightweight: 282W x 152H x 403D mm
(11-1/8" x 6" x 15-7/8"), 7.2 kg (15.9 Ibs).

IWATSLU INSTRLIMENTS INL..

—— 430 Commerce Boulevard, Carlstadt, NJ 07072 Phone: (201) 935-5220 TLX: 7109890255
CIRCLE 51 ON FREE INFORMATION CARD



...pacesetter in amateur radio

R-11 portable receiver

\

Kenwood's R-11 is the perfect “go
anywhere" portable receiver. It
covers the standard AM and FM
Broadcast bands, plus nine addi-
tional short wave bands. The R-11's
selectivity is greatly enhanced by
the use of double-conversion on
short wave frequencies above
5.95-MHz. High sensitivity coupled
with a dual antenna system (tele-
scopic and ferrite core) allow it to

reach out and bring in those distant
stations from all over the world.
Simplicity of operation is enhanced
by a band-spread type tuning
control. Electronic band switching,
with LED band indicater, along with
a tuning meter to indicate received
signal strength, combine to provide
you with superior listening capability.
Safety Hold-Release switch prevents
accidental station loss. Large front
mounted speaker provides excellent
sound quality. Tone switch adjusts
for high, low and voice transmission.

Optional HS-7 micro-head phones
allow for private listening pleasure.
All this along with a record output
jack, external antenna terminal and
a rugged and attractive carrying
case make the R-11 portable
receiver the perfect travel
companion!
More information on the
Kenwood receivers is available
from authorized dealers of
Trio-Kenwood Communications
1111 West Walnut Street,
Compton, CA 90220,

R-2000 Top-of-the-line general
| coverage receiver ¢ 150 kHz to 30 MHz
# Ten memories ® Dual 24-hr clock with

timer ® Scanning ® 100-240 VAC (Opt.13.8
VDC) » Opt.VHF (118-174 MHz converter)..

R-1000 High perfermance receiver
* 200 kHz— 30 MHz » digital display/
clock/timer # 3 IF filters ® PLL UP con-
version ® noise blanker ® RF step atten-
uatore120-240 VAC (Optional 13.8 VDC).

R-600 General coverage receiver
® 150 kHz— 30 MHz e digital display
» 2 |F filters ® PLL UP conversion e noise
blanker ® RF attenuator e front speaker
¢ 100-240 VAC (Optional 13.8 VDC).
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The best-looking way to keep your TV performing
up to par may be right here before your eyes!

What an eyeful! All six of these
atenna indoor antennas!

(That's why we refer to these
atenna models as “America’s

973-823 I ;
s Family of Indoor Antennas.”

Y
\- _ We think you, too,
A will be equally generous

with your praises when
Vs youpfice them at your
K Zenith dealer’s.

And chances are any one
of these beautiful, top-performing
Zenith indoor antennas could be the
easiest, fastest, and most reasonably#
priced way to keep your TV st
performing up to sar.

973-821
i

mosaren v

e to see them all at your Zghith
d¢ epsTsoon —ertainly beforefrying
tg improve you s perfgfmance
with a no-nampe indoogéantenna!

Be s

{/

'y

NITH )\

The guality goes in :.\, ]
before the name goes on.* .
973-828

k
o

973-827

Zenith Sales Company / Service, Parts & Accessories Division / 11000 Seymour Avenue/ Franklin Park, lilinois 60131
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Diskette
userSIrll P 3

Whenyou've ~ .
heard from
all the
animals in
the diskette
Z00, but you
need fast
delivery and
high quality
diskettes...

Call COmmumcatlons Electromcs
Diskette order desk

800-USA-DISK

In Canada 800-CA1-DISK
Choose your brand

Choose your price

o o000 o

Product Description

" §SSD IBM Compatible 128B/S, 26 Sector
" $SSD Shugart Compatible, 32 Hard Sector
" SSDD |BM Compatible (128 B/S, 26 Sectors)
" DSDD Soft Sector (Unformated)

' DSDD Soft Sector (256 B/S, 26 Sectors)

" DSDD Soft Sector (512 B/S, 15 Sectors)
ar

DSDD Soft Sector (1024 B/S, 8 Sectors)

5%" SSSD Soft Sector w/Hub Ring

5%" SSSD Same as above but bulk product
5%" SSSD 10 Hard Sector w/Hub Ring

5%" SSDD Soft Sector w/Hub Ring

5%" SSDD Same as above, but bulk product
5%" SSDD Soft Sector Flippy (use both sides)
5%" SSDD 10 Hard Sector w/Hub Ring

5%" DSDD Soft Sector w/Hub Ring

5%" DSDD Same as above, but bulk product
5%" DSDD 10 Hard Sector w/Hub Ring

5%" DSDD 16 Hard Sector w/Hub Ring

5%" DSDD Soft Sector w/Hub Ring (96 TPI)
3%" SSDD Soft Sector micro-floppy

For more information
about this brand call:

Super Illsk

diskettes &=

$0.94 eat:h

P

"e’.‘é 5;' por m't'ﬁl
6431-F 1.14
6437-P 0.94
B481-p 129
G4B87-P 1.09
6491-pP 1.54
6497-P

6501-P 244

A\

DISKETTES

N S

Wabash
diskettes &%
$0.99 each

CE quaat

Wabazh 100 prics

Part # per disk ($)
Fi11-P 1.59
F31A-P 1.79
F131-P 1.89
Fl4A-P 2.09
Fld4-p 2.09
F145-P 2.09
Fl147-P 2.09
MIIA-P 119
M11AB-P 0.99
MA1A-P 1.19
M13A-P 1.34
M13AB-P 1.14
M1BA-P 1.99
M43A-P 1.34
M14A-P 1.59
MI14AB-P 1.39
MAdA-P 159
M54A-P 1.59
M1B6A-P 249

Lifetime warranty
[For marn lule oa Super Disk call

800-USA-DISK

In Michigan 313-873-1111

6 yoar warraniy
For marw lnfe o0 Wabash call

800-323-9868

In Iliiesis 312-593-6363
CIRCLE 35 ON FREE INFORMATION CARD

BASF M
diskettes &= diskettes &=
$1.44 each $1.44 each

CE quat CE quant

BASF 100 prics m 100 prica

Part # por disk ($) Part # per disk ($)
—— — BS8sD-P 1.94
—— === 8SS00-P 2.39
i e 8Ds50D-P 2.89
— —— 80S0DD-1024-P 2.89
54074-P 144 5850D-RH-P 1.64
—— 58500-BL-P 144
54080-P 1.79 50800-RH-P 219
54992-p 299 50800-96AH-P 3.09
54112-p 2.74 38EMD-P 374

Lifetime warranty
For mare Info oa BASF call

800-343-4600

In Massachasstls 617-271-4000

Lifetime warranty
For marw [ufo on 3N call

800-328-9438

|n Minmezeta 612-736-8524



CE...your best source for diskettes
Foryou the diskette buyer, it's ajungle out there. There are
so many different brands to choose from, you needtogoon
a safari to find a good brand at a reasonable cost.
Fortunately, CE has already hunted for the best diskettes
and offers you an excellent choice at a CE price. To save
you even more, CE also offers bulk product where 100
diskettes are packed in the same box without envelopes or
labels. Since we save packaging costs, these savings are
passed on to you. Diskette envelopes are also available
from CE. These super strong and tear resistant Tyvek®
envelopes are only $15.00 per 100 pack. Use order # TE-5
for a 100 pack of 5% diskette envelopes.

Quantity Discounts Available

Our diskettes are packed 10 disks to a carton and 5 or 10
cartons to a case. The economy bulk pack is packaged 100
disks to a case without envelopes or labels. Please order only
in increments of 100 units for quantity 100 pricing. With the
exception of bulk pack, we are also willing to accommodate
your smaller orders. Quantities less than 100 units are available
in increments of 10 units at a 20% surcharge above our 100
unit price. Quantity discounts are also available. Order 300
or more disks at the same time and deduct 1%; 500 or more
saves you 2%; 1,000 or more saves 3%; 2,000 or more saves
4%; 5,000 or more saves 5%; 10,000 or more saves 6%;
50,000 or more saves 7%, 100,000 or more saves 8%,
500,000 or more saves 9% and 1,000,000 or more disks earns
you a 10% discount off our super low quantity 100 price.
Almost all our diskettes are immediately available from CE.
Qur efficient warehouse facilities are equipped to help us get
you the quality product you need, whenyou needit. If you need
further assistance to find the flexible diskette that's right for
you, call the appropriate manufacturers compatibility hotline
telephone number listed at the bottom of this ad. Dealer
inquiries invited.

Buy your diskettes from CE with confidence

To get the fastest delivery of your diskettes, phone your order directly to
ourorderdeskand charge itto yourcredit card. Written purchase orders
are accepted from approved government agencies and most well rated
firms at a 10% surcharge for net 10 billing. For maximum savings, your
order should be prepaid. All sales are subject to availability, accept-
ance and verification. All sales are final. All prices are in U.S. dollars.
Prices, terms and specifications are subject to change without notice.
Out of stock items will be be placed on backorder or substituted for
equivalent product at no extra cost to you unless CE is instructed
differently. A$5.00 additional handling fee will be charged forall orders
with a merchandise total under $50.00. All shipments are F.O.B. CE
warehouse in Ann Arbor, Michigan. COD terms are available, in U.S.
UPS areas for $5.00 extra, and are payable with cash or certified check.

For shipping charges add $8.00 per 100 diskettes and/or any
fraction of 100 8-inch diskettes, or $6.00 per 100 diskettes and/or any
fraction of 100 5%-inch or 3'%2-inch diskettes for U.P.S. ground shipping
and handling in the continental U.S. UPS 2nd day air rates are three
times continental U.S. rates. For Canada, Puerto Rico, Hawaii, Alaska,
or APO/FPO delivery, shipping is three times the continental U.S. rate.

Mail orders to: Communications Electronics, Box 1045,
Ann Arbor, Michigan 48106 U.S.A. If you have a Visa or Master
Card, you may call and place a credit card order. Order toll-free
in the U.S. Dial 800-USA-DISK. In Canada, order toll-free by
calling 800-CA1-DISK. If you are outside the U.S. or in Michigap
dial 313-973-8888. WUl telex anytime 67 1-0155. Order today.

Copyright ® 1984 Communications Electronics Inc. Ad #080284

4 @v
@ COMMUNICATIONS

ELECTRONICS™

Computer Products Division

Box 1045 O Ann Arbor, Michigan 48106-1045 U.S.A.
Call toll-free 800-USA-DISK or outside U.S.A. 313-973-8888

o s e s i)
VALGLIEE i i s
\ T )
: / — @
e @ Dysan
% M2DXES N Diskette
Verbatim Memorex Ultra TDK Fuiji Dysan
diskettes = diskettes = diskettes == diskettes = diskettes == diskettes ==
$1.59 each $1.59 each $1.59 each $1.59 each $1.59 each $1.94 each
CE quant CE quant CE quaat CE quaL CE quant CE quuL
Yorbatim 100 prics Memorex 100 price Ultna 100 price TOK 100 price Full 100 price Dysan 100 prica
Parl # por disk [$) Part # por disk [$) Part # por disk [$) Part # per disk () Pt # per disk [$) Part # por disk ($)
— — 3062-F 1.94 B1726-P 1.94 F1-5-P 234 FO18-128N-P 1.94 B00s01-P 249
— — 3015-P 1.94
o — 3080-P 239 BODGDS-P 269
e e 3102-p 2.89 B2701-F 2.89 F20-8-P 289 FO20-P 289 B00803-P 314
= = 3104-p 2.89 82708-P 289 F20-81024-P 2.89 FO20-1024-P 289 B00B39-P 314
28820-P 1.59 3481-p 1.59 51401-P 1.59 M1D-5-P 1.59 MD1D-P 159 801187-P 1.94
52402-P 1.99
28821-P 254 3491-p 219 s52401-p 219 M20-8-P 219 MD2D-P 219 802060-P 264
28B823-P 3.39 3501-p 299 52801-P 2.99 M2DX-8-P 299 MD20-96TPI-P 2499 802067-P 399
—_— —_— G100-P 3.74 _ MFI0-P 299

Lifetime warranty
For mare info on Verbatim call

800-538-8589

In California 408-245-4400

5 year warranty
For marw Inls sn Mamerax call

800-448-1422

Meaduy-Friday fam-4pm ET

Lifetime warranty
“ Far mars lafe on TOK call

408-728-7771 800-645-6571

Monday-Friday § am-4 pm PT In Mew York 516-625-0100
CIRCLE 35 ON FREE INFORMATION CARD

Lifetime warranty
Far mare Inie sa Ulira call

Lifetime warranty
For mary lafo oa Fufl call

800-223-6535

In Mew York 212-736-3335

Lifetime warranty
For mare Infe on Dysen call

800-552-2211

In Calllerala 408-970-6096
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A color display for an oscilloscope was always considered to be
impractical: Even if the need for color was there, shadow-mask CRT's
couldn’t deliver the necessary resolution.

However, Tektronix—by using their new liquid-crystal shutter in
combination with a monochrome CRT—has found a practical way to
add color displays to oscilloscopes. And it’s a safe bet that we’ll be
seeing Tektronix’s technology used in many, many other products in

the near future.

NEXT MONTH

ON SALE NOVEMBER 22

LCD TV

Alook at the technology that is bringing the dream of
a hang-on-the-wall TV closer to reality.

VIDEO CAMERAS

A look at miniature, portable cameras for your VCR.

FET POWER AMPLIFIER
High power with high fidelity.

ATARI GAME RECORDER

Store your library of games for the 2600 on cassette

tape!

AND LOTS MORE!
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More quali
accessories for

more DMMs

than anyone else
inthe world.

Fluke has over thirty ways to expand
the horizons of your DMM — even if your
existing DMM is made by someone else.

Take our new, low-priced 80i-400 cur-
rent clamp, for example. It's one of five
different accessories offered by Fluke to
et you take safer, more accurate current
measurements in high energy circuits.

Or consider our universal temperature
accessories. They convert your DMM
into a thermometer for air, surface, and
non-corrosive liquid temperature
measurements.

Fluke also offers a variety of probes to
measure high voltage and probes for
high frequency ac measurements. Plus a
complete selection of test leads, battery
eliminators, carrying cases, and more.

It's the largest selection of DMM
accessories available in the world.

So why spend a lot of money on new
equipment, when all you may really need
are New accessories.

To get the whole story, ask for a copy
of our complete DMM accessories book-
let. It's yours for free by contacting your
local Fluke Distributor, or by calling toll-
free 1-800-426-0361.

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

IN THE LS. AND NON-

EUROPEAN COUNTRIES: IN EUROPE:

John Fluke Mig. Co., Inc.  Fluke (Hullandn) BV.
PO. Box C9090, M/S 250C PO. Box 5053, 5004 EB
Everett, WA 98206 Tilburg, The Metherlands
(206) 356-5400, TIx: 152662 (013) 673973, Tix: 52237

FLUKE

Copyright & 1984, John Fluke Mfg. Co., Inc. All rights reserved. Ad No. 4703-8020 For technical data circle number 98
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EDITORIAL

Simple Problems are
Harder to Solve

Wednesday evening is my time for relaxation. And
there | was sitting in my most comfortable chair,
videodisc player connected to the TV, and ready to
enjoy one of my favorite movies. | reached for the
remote for the Pioneer videodisc player, pointed it
at the end of the room and pushed pLay, and at the
speed of light my new General Electric TV set
changed channels.

A minor annoyance? Yes! A growing problem?
Yes! Is it easy to solve? No! The only solutions |
had available were to either hard-wire the remote to
the videodisc player or to replace the TV set.

The problem was a simple one; both remote-
control systems used the same frequencies for
different functions.

The solution is also potentially simple—ask the
consumer-electronics industry to establish a set of
standards for remote control. All that is needed is
for all the manufacturers to agree that on-off for TV
sets is channel 1, while on-off for videodisc is
channel 2 and so on. Obviously we’ll be smart
enough to leave room for devices that haven’t yet
been invented.

Some individual manufacturers have already
taken a step in that direction. RCA, for example,

Larry Steckler

packs a remote unit with some of their new TV's
that also has the capability of controlling an RCA
videotape recorder. Sony has set up a system where
specific frequencies have been reserved for the
functions of all of their latest remote-controlled
consumer-electronics gear. They even provide a
master function so that you can turn everything off
with a single push of a button. But the catch is that
the RCA system and the Sony systems are not
compatible. And while each individual
manufacturer tries to do its best to be sure that its
system does not conflict with others, they don’t
always succeed.

Thus, it is easy to visualize a situation where you
are seated surrounded by a host of individual
remote-control units—you could have one for the
TV, a second for the VCR, a third for your videodisc
player, a fourth for your stereo system, and so on.

That's ridiculous! We're smart enough to put
communications satellites in space; we've got to be
smart enough to cooperate enough to develop a set
of standards for remote control of consumer-
electronics devices. | know Macy’s isn't noted for
telling Gimbel’s, but through the auspices of the
EIA (that’s the Electronics Industries Association),
we ought to be able to resolve that simple remote-

control problem.

LARRY STECKLER, EHF, CET
PUBLISHER
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Uniden provides major financial support to the Neighborhood Crime Prevention Coordinating Committee.

€ 1984 Uniden Corporation of America

CIRCLE 99 ON FREE INFORMATION CARD
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Like a smoke detector protects
you from fire, a Uniden”
Bearcat® Scanner Radiois a
simple way to help protect you
from neighborhood erime.
Because if a crime wave hits,
you'll be the first to know about
it with up-to-the-minute police
reports. And you'll be ready to
take precautions against the
kind of people who do their
shopping at night.

——————————— —

Get up to $50 back on Uniden® Bearcat® Scanners.
To get the rebate on the Uniden® Bearcat® Scanner you've
purchased, send: (1) original dated sales slip (non-returnable),
{2) purchase confirmation cut from carton flap, and (3) this
completed request to: Crime Detector Rebate, PO, Box 50208,
Indianapolis, Indiana 46256.

Please circle the scanner purchased:

(1) BC-300/$50 Rebate (9) BC-200/$10 Rebate
2 %zé&rmszszs Hﬁmﬂebate (10) BC-180/$5 Rebate
(3) BC-1 te

{4) BC-20/20/520 Rebate i g::?ﬁ HI ﬁ";
(5) BC-250/$20 Rebate (12)

(6) BC-220/$20 Rebate (13) BC-5-6/55 Rebale
(7) BC-260/$15 Rebate (14) BC-5/85 Rebate

(8) BG-201/515 Rebate (15) BC-15/85 Rebate
Firstintial  Middle Initial Last Name
Address », ¥

City o ISeL. ) T ]
Requests must be postmarked by December 8, 1984,

Offer valid only on purchase made between October 1, 1984 and November
25, 1984, All requests must be postmarked by December 8, 1884, Limit of
one Uniden” Bearcal® Scanner. por househok, and/or consumer, regard-
less of number of Liniden " Bearcat* Wnuwﬂmdﬂhllnm
rebate offer onky, i of Uniden?
MWWNM#:MW This
| coupon must accompany all requests, and mary not be reproduced.
oﬂwmmuuudmmmnm any other rebate offer from
* Bearcat’ Offer good only In LLS A Vold where taxed or prohibied
. Allcrw B-B weaks for delnvery of check.
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VIDEO NEWS

DAVID LACHENBRUCH

CONTRIBUTING EDITOR

® Home control by video. Going on the
market before year’s end is General Electric’s
HomeMinder system that can operate key
household devices from the family TV set—adjust
temperatures, dim lights, turn appliances on and
off at specific times, store messages, and display
important dates and appointments. The system
also can be addressed at a distance by means of a
pushbutton telephone. HomeMinder uses the
X-10 system developed several years ago by BSR.
Each appliance or electrical socket is fitted to a
module, which may be operated from the central
microcomputer by means of a wireless remote
control, and all functions are depicted
graphically on the TV screen.

HomeMinder initially comes in two versions—a
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FIG. 1

$400, set-top system with its own remote control,
designed for connecting to any television set, and
a R5-inch color monitor-receiver with everything
built in and using a single hand-held wireless
remote-control unit to operate both the TV set
and the HomeMinder. The on-screen visuals
show diagrams of every room of the house (up to
10 rooms) along with numbered menus of lights
and appliances. On-screen prompts (see Fig. 1)
help the user to operate the system step by step,

such as “What do you want to turn on?” or
“Where is 1t?” Up to 100 lights and appliances
may be controlled from the HomeMinder, which
has 64K ROM and 4K RAM memory.

® VCR Reliability. The service record of VCR’s
already compares with that of color TV, according
to manufacturers and marketers of the product.
One major manufacturer tracked 665,000 VCR’s
of 15 of its models sold since 1981 for 18 months
and found the “overall defect rate” to be 4.7%.
There were service calls on 6.3% of the units over
the 18-month period, but 25% of these were found
to be unwarranted—due to such causes as battery
inserted backwards, deck not plugged in, ete. The
same company found that video cameras had only
a 2.9% defect rate in 18 months.

Another company listed these top 10 causes of
failures during the warranty period: Belts, 21.5%;
IC’s, 8.8%; tape heads, 4.6%; idlers and pulleys,
4.4%:; circuit-board assemblies, 3.9%; motors,
2.8%; switches, 1.5%; tape-loading mechanism,
1.6%; remote-control hand units, 1.3%, and relays,
1%.

Early fears of short head life haven’t been borne
out by the facts. Manufacturers report their tests
show head life of up to 3,000 hours if good-quality
tape is used. One major VCR rental firm puts
actual life at 1,000 hours and adds: “Head
problems always relate to tape quality or tape
cleaning.” Although some VCR manufacturers
recommend one swipe of a head-cleaning cassette
when the picture deteriorates, others warn
against any consumer head cleaning, and they all
agree that here is a major cause of head
problems. The worst offenders frequently are
audiophiles, who are so accustomed to frequent
cleaning of audio-tape recorder heads that they do
the same to their VCR's. That can be very
damaging because of the speed at which the
heads revolve and the delicacy of the heads. The
other major cause of head problems—poor-
quality tape—results in clogging of heads with
flaked off coating. Videotape is one product in
which brand name is all-important. R-E



Where's Your ELECTRONICS Career Headed?
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The Move You Mdke Today Can Shape Your Future

Yes it’s your move. Whether on a chess board
or in your career, you should plan each move
carefully. In electronics, you can move ahead
faster and further with a

B. S. DEGREE

Put professional knowledge and a COLLEGE
DEGREE in your electronics career. Earn your
degree through independent study at home,
with Grantham College of Engineering. No
commuting to class. Study at your own pace,
while continuing your present job.

The accredited Grantham non-traditional
degree program is intended for mature, fully
employed workers who want to upgrade their
careers . . . and who can successfully study
electronics and supporting subjects through

INDEPENDENT STUDY, AT HOME

Free Details Available from:

Grantham College of Engineering
2500 South La Cienega Blvd.
P. O. Box 35499
Los Angeles, CA 90035

Independent Home Study Can Prepare You

Study materials, carefully written by the Gran-
tham staff for independent study at home, are
supplied by the College, and your technical
questions related to those materials and the
lesson tests are promptly answered by the Gran-
tham teaching staff.

Recognition and Quality Assurance

Grantham College of Engineering is accredited
by the Accrediting Commission of the National
Home Study Council.

We are located at 2500 S. LaCienega Blvd,,
Los Angeles, California, but for faster response
please use our mailing address: P. O. Box 35499,
Los Angeles, CA 90035.
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Grantham College of Engineering 11-84
P. O. Box 35499, Los Angeles, CA 90035

Please mail me your free catalog which explains your
B.S. Degree independent-study program.
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DC ¢ Resistance to e 32 M{}e 10 Amps ¢ Diode
Test 3200 Counts e Fast Autoranging  Function
Annunciators in Display ¢ Power-Up Self Test

e 2000+ Hour Battery Life w/ Power Down “Sleep
Mode” » New Test Leads ¢ VDE & UL Approval

WE CARRY A FULL
LINE OF FLUKE
MULTI-METERS.

IN STOCK NOW
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100 MHz Quad Trace
wfdelay sweep
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60 MHz Dual Trace
w/delay sweep

'HI-PERFORMANCE
PORTABLE
OSCILLOSCOPES

PRICE DOES NOT INCLUDE
PROBES. PROBES $50. A PAIR
WHEN PURCHASED WITH SCOPE.
£15 SHIPPING WITHIN

BECKMAN’S CIRCUITMATE *
ALL UNDER $100 i —— e

AVAILABLE NOW. .
569 95

95
SG 4 Circuitmate DM-40 — The DM73 is the smallest di ltal
3Y:-digit multimeter; multimeter on the market.
g};cgitq;ate D20 Q8% ¥do scotracy ?robe-style design makes it ldeal
OCKet-size e test, aulo- =
muHImater 0:8%. Ve or taking measurements in hard

polarity, auto-zero,
| accuracy, diode test, auto-decimal to-reach test areas.
|\NFE test, conductance. =

10 amps AC and DC i =
ranges, tauto-polar{ty ; : Sag 95 *Small Size
auto-zero, auto- : .
dectmal Circuitmate DM 45 — Complete
3%-digit multimeter; Autoranging
$7 95 0.5% Vdc accuracy, *“Touch Hold”
diode test, cominuitg
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|\ accuracy, diode test,
capacitance, continuity
beeper, conductance,
10 amps AC and DC
ranges, auto-polarity,
auto-zero, auto-
decimal

The DM 77 gives you
the convenience of
autoranging plus 10
amps ac/dc
measurement
capability. You simply
select the function
ou want, and the

DM 77 automatically
sets the required
range.

TOLL FREE HOT LINE THE TEST EQUIPMENT SPECIALISTS

800-223-0474 ADVANC
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WHAT’S NEWS

A major new printed-circuit-
production process that will give
producers of printed circuits sav-
ings ranging into millions of dol-
lars has been developed by
scientists of the General Electric
Research and Development Cen-
ter at Schenectady, NY.

Secret of the new process is a
family of special metallic “inks”
consisting of a liquid polymer
“loaded” with fine powdered met-
als—a mixture of iron and nickel.
To define the circuit pattern, the
ink is transferred to an insulating
substrate (circuit board) by screen
printing. The board is then run
through an oven to harden and
cure the ink.

The board is then dipped into a
copper-sulfate bath to plate it with
copper. While in the bath, some of
the metal powder in the cured ink
pattern dissolves (going into solu-

G.E. SCIENTISTS ROBERT WOJNAROWSKI (right) AND CHARLES W, EICHELBERGER in t
final stage of a new printed-circuit process expected to save millions of dollars a year.

Revolutionary advance in circuit printing

tion as ferric sulfate) and copper
from the bath takes its place. The
process takes about five minutes
(versus as much as eight hours for
older techniques).

With the new process, circuits
can be printed on almost any sub-
strate—glass, paper, plastics and
even (properly insulated) steel. A
new polymer insulation makes
steel a highly practical substrate.
The insulation has high dielectric
strength, and is flexible, enabling
the steel to be bent, if desired.

With the new insulation, cost
savings of over 10:1 can be
achieved by fabricating multi-layer
circuits. The single-layer printed
circuit is coated with the dielectric
layer—leaving holes where layer-
to-layer interconnections are de-
sired—and another circuit is laid
out on it. The procedure is repeat-
ed to form a number of layers.
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DBS applicants alter their plans

Three DBS applicants—CBS,
Western Union, and RCA Amer-
icom—have altered their plans,
leaving only five applicants pre-
pared to commence DBS program-
ming by the end of this decade.

CBS has abandoned its DBS
plans, and has dropped out of a
possible joint venture with Satel-
lite TV Corporation. Western
Union has also decided not to pur-
sue its proposed Ku-band service.
Rather than withdrawing com-
pletely, RCA Americom has scaled
back its plans. They have
postponed any possible start-up
until at least 1989, and will use just
two 16-channel satellites as op-
posed to their originally proposed
four.

Many of those still proceeding
with DBS are altering the details of
their proposed services. For exam-
ple, STC, a subsidiary of Comsat,
now is seeking to co-locate two
satellites at 110° west longitude in-
stead of their originally proposed
101°. STC also wants to use six
channels to cover the entire U.S.
upon launch. Originally they
planned to start offering service to
justthe eastern part of the country,
with western-U.S. service to com-
mence later.

New infrared detector
may be used in space

A new way of making ultrasen-
sitive indium antimonide infrared
detectors usable in space satellites
should result in an appreciable im-
provement in the imaging abilities
of satellites that are used for
weather forecasting and a host of
other applications.

Until now, indium antimonide
detectors have been limited to
land-based equipment or aircraft,

continued on page 21



LITTLE
THINGS
MEAN
A LOT

Being the first company to
make solderless breadboards
isn't necessarily what makes
us the best. It’s all the little Leads
things you don't see, like our won't buckle, clips
spring clip terminals, that make won't oxidize, it all adds
A P® PRODUCTS po up to longer life.
ACEBOARDS so Even from the out-
big on reliability. _"f+_ side there’s more
From our larg- “. toan ACEBOARD
est ACEBOARD than meets the
with over 5000 tie eye. Our durable
points, to a single tie . Acetal Copolymer
point block, our spring clip plastic body is a
terminals give you nothing good insulator with excellent
but good, solid contact on dielectric properties.
every connection. They accom- And special manu-
modate a wide variety of leads facturingtechniques
and have the best electrical intheinsertion of the
properties, because our spring contacts into the
clips are solid alloy, not plated plastic body insure
nickel. We've even developed  that your Breadboard
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see there
is more than a pres-
sure sensitive mount.
It also insulates to prevent
shorts and seals the bot-

tom of the individual work perfectly, bring it

spring clip cells. back to your AP PRODUCTS
If solder shavings from distributor. He'll replace it,
. resistors orcom- no hassles.
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ponent leads
drop into the
cell, they can't
spread into
other cells to
short them out.

To help you see for yourself
what a big difference the little
things make, we're offering
you a 10% discount on the entire
AP PRODUCTS ACEBOARD/
Breadboard line.

9325 Progress Parkway, Box 540
Mentor, Ohio 44080, (216) 354-2101
TWX: 810-425-2250

In Canada, call Lenbrook Electronics « (416)477-7722

CIRCLE 87 ON FREE INFORMATION CARD

Limit 5 ACEBOAR

Dealer Name

ACEBOARD #

DS or Breadboards per coupon. Offer valid only at participating A P PRODUCTS distributars.

100015-1259

enough normal force to break  will always remain Take a close Just fill out the coupon
through any oxides which could flat. Noskimpingor look at our and present it to your
occur on solder plated leads. plannedobsolescence ACEBOARDS. AP PRODUCTS distributor.
You've come to trust our test here.Again, just good AP PRODUCTS
clips for the same reason. solid contact on has the biggest
Since one bad connection every connection. and most com- &
can ruin a whole circuit, we pay  Turnour breadboard plete line of = .
close attention to how well our body over...and you'll dis- ACEBOARD sizes. It's ey ' . .
spring clip terminals sit within  cover another key to it’s also our commit- AV A B
the insulator cell areas. reliability. The ment to you AP o B
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insertion window. 4 foam you'll doesn’t
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NRI gives you ALL
need to repair ALL

When you’ve learned the

basics the NRI way, you can
troubleshoot the entire system—
and earn good money doing it!

“Uh-oh. The computer’s
down. Again.”

Surely the above words are
the most dreaded sounds in
most offices. For business
owners, lost computer time
means lost money. For
customers, it usually means
frustration, delay and a strong
temptation to take a walk to the
nearest competitor.

But for the NRI-trained
computer service technician,
a down computer can mean
higher earnings or even the
opportunity to start your own
computer-maintenance
business.

Fixing computers:
fastest growing occupation
in the U.S.

Whether the flaw is in a cir-
cuit board, a disk drive (often) or
a printer (very often), everybody
wants it fixed—and fixed fast.

It’s little wonder that
America’s continuing love affair
with the microcomputer has led
to growing job opportunities.
The U.S. Department of Labor
recently projected that the
number of computer service
jobs will double before the year
1995. The same agency also
reports median earnings of full-
time computer service techni-
cians are $430 per week (with

Total System Training from
NRI: Boards to Peripherals
As an NRI graduate, you'll
be qualified to fix just about
everything that can go wrong,
for any major brand of desktop
microcomputer (and a large
chunk of the aging minicomputer
population,
as well).

much higher earnings for
experienced service per-
sons). And while all
computer-related job
opportunities are
expanding, the
computer service
technician is the

fastest growing job
category of all (48%
faster than electrical
engineers, 92% faster
than injection mold
machine operators).

Choose from a
wide variety of
career paths

As a
trained com-
puter techni-
cian, you have
an unusually
wide variety of
choice of
career paths:
working for a
large corporation
or an independent;
making office calls or
staying in the shop;
working for a retailer or
for a specialized service

IBM is a Registered Trademark of
P Machine O .

firm—even starting your Epson is a Registered Trademark of Epson America, Inc.
Apple and the Apple logo are Registered Trademarks of

own prosperous computer A
) 7 pple Computer, Inc.
repair business. The demand Compaq is a Registered Trad

is everywhere— and the demand SplaatEae
is growing.
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'he training youll
microcomputers.

Only a person who knows
ind fully understands all the
inderlying fundamentals of
nicrocomputers can hope to be
ible to tackle all microcom-
yuters. NRI has known the need
or thoroughly understanding
undamentals since 1914, when
ve trained the first of our over
ne million technicians.

NRI’s training is hands-on
raining. We know, and you
tinow, that theory without prac-

ical exercises is soon forgoetten.

30 we give you
yoth. You get
yactical
xperience

n writing

programs in BASIC, testing and
debugging systems. You'll learn -
how to install an expansion
board, how to troubleshoot

pesky circuit flaws. Using NRI's
exclusive Discovery Lab®, you'll
perform over 60 experiments.
You'll learn how to fix the

slipped disk drive and how to fix
the #@!!'@ printer.

Learn at home, in your
spare time
You learn at your conveni-
ence, at your own most com-
fortable pace. Without
classroom pressures,
without rigid night-
school schedules,

Your personal NRI in-
structor and the NRI staff
are with you all the way.
They’ll answer your

y questions, give you
guidance—even
give special help if
you need it.

Computer, disk
drive and printer
—all yours to
keep

of your
training,
you work
© with a
TRS-80
Model 4, a
powerful
microcom-

the features and

You'll install a double-

density disk drive and a Gemini

10X printer. And the entire
system—computer, drive,

without wasted gasoline.

As part

puter with many of

capabilities of machines
costing three times as much.

printer and manuals—is yours
to keep, as part of your training.

Your NRI catalog is free;
send the card today

Send the postage-paid
card now for your free 100-page
catalog from NRI. It’s the first
step you’ll take toward joining
the growing, exciting world of
microcomputers. Your NRI train-
ing can lead to wider oppor-
tunities and a better income.

And NRI, the oldest and
largest home study school, is
ready to help you get where you
want to go. (Note: if the card has
been removed, please write to
us today and ask for our free
100-page catalog.)

Your NRI course includes this modern 64K
RAM microcomputer, dual-density disk
drive, dot matrix printer. . . plus a profes-
sional LCD multimeter, NRI Discovery Lab
and hundreds of demonstrations and
experiments. It's all yours to keep.

V Lol L

McGraw-Hill

Continuing Education Center
3939 Wisconsin Avenue

Washington, D.C. 20016 lr, i
We'll give you tomorrow. Fhl

TAS-80 s a trademark of the Radic Shack division of Tandy Corp.



over 3,000,000 Sold
and Still the World'’s
Most Preferred,
Multimeter. . .
Analog or Digital

Does Things

That Even the Best Digitals

Are Unable to Do, Including Ours
(And We Have 16 of the Best!)

......

* “Instant” continuous null, peak, trend and continuity e T e :"J"v"_" ?
indications o

e High immunity to transients and RF interference sou. -

e Does not generate EMI (electromagnetic interference) wv — -

e dB ranges at no extra cost n.'.uu_\_mn + ose’ ._‘

* Highest common mode and normal mode rejection AN AL TERMINALS v MAY,

» Resistance indication from zero to infinity .
» Self-powered on all voltage, current and dB The .SImDSOI’I 260
ranges—no batteries or AC line connections Family Includes

e Reliable, accurate performance, even under extreme 12 UL Listed VOMSs
environments

e Easy, low-cost maintenance — no expensive ‘‘chips’

to fail

e UL Listed per UL 1244 “Standard for Safety—Elec- '_3 147 VALY .-»;
}rr:gt?:ﬁnn:mlssi‘? ctronic Measuring and Testing 1933” SUE 50th ANNIVERSARV YEAR |

» Plus a complete line of UL Recognized test accessor- IMPSON ELECTRIC COMPANY
ies — test leads, amp-clamps, H.V. probes A Katy Industries, Inc. Subsidiary

853 Dundee Avenue, Elgin, lllinois 60120-3090

e Options include mirrored scale, overload relay protec-  (312) 897-2260 » Telex 72-2416 * Cable SIMELCO
Tions‘ ever ready case, roll top Carrying case, et al. IN CANADA: Bach-Simpson, Ltd., London, Ontario

O AMPL DA

ZERO OHMS

o

oUTPUT
30 VEC
A

IN ENGLAND: Bach-Simpson (U.K.) Ltd., Wadebridge, Cornwall
IN'INDIA: Ruttonsha-Simpson Private, Ltd., Vikhroli, Bombay

And for Those People Who Want a Digital as Well as an Analog VOM. . .Simpson Has the Largest Line

of Hand-Held, Hand Portable and Bench-Portable DMMs

CIRCLE 25 ON FREE INFORMATION CARD
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WHAT’S NEWS

continued from page 14

because of their extreme cooling
requirements. Such detectors
must be operated at temperatures
below —300 degrees F, making
cooling with liquid nitrogen or he-
lium necessary. Those coolants
evaporate and must be re-
plenished, ruling them out for un-
attended space satellites.

The material prepared by Gener-
al Electric scientist Dr. Wirojana
Tantraporn will permit detectors
to perform effectively at —240 de-
grees F. That temperature can be
maintained indefinitely by satellite
refrigeration systems powered by
solar cells.

Dr. Tantraporn determined that
certain types of impurities in the
material were important in deter-
mining its operating temperature,
and was able to develop a process
that controls the type and amount
of impurities. In his process, a
conventional indium antimonide
wafer is coated with a thin, high-
purity overlayer consisting of indi-
um, antimony, and a special im-
purity, or dopant.

In-office “voice mail”
developed by Fujitsu

An intra-office “voice mail”
computer system that can log a
voice message into a storage unit
and forward it to the recipient later
is announced by Fujitsu. Message-
recording systems are familiar, but
previous ones have been able only
to record the messages on an aux-
iliary tape recorder.

With the new voice-mail system
(VMS), if the caller finds the exten-
sion he has called busy or unat-
tended, he flashes the VMS and
repeats his message. The VMS
stores the message, then
periodically rings the called party
until the receiver is picked up.

The VMS provides up to 2,000
extensions with services, and can

process up to 24 messages at once,
with a storage capacity of 1,400 60-
second messages. That capacity is
attained by converting the analog
phone signals to digital signals,
then storing them by “adaptive dif-
ferential pulse modulation.” In
that system, a signal is recorded
only when it differs from the one
preceding it. That results in a great
saving of space.

The VMS can be used to connect
a number of offices in different lo-
cations by connecting the offices
with leased telephone circuits.

Parallel recording
permits high speeds

A new technique records infor-
mation onto an optical disc
simultaneously from three semi-
conductor lasers that are on a sin-
gle IC. The new system, multi-
channel recording, can store and
retrieve vast amounts of informa-
tion at speeds hitherto impossi-
ble. It was developed by scientists
of RCA laboratories at Princeton,
NJ.

Three high-power semiconduc-
tor lasers, mounted on asingle IC,
are the central feature of the de-
velopment. They record informa-
tion by creating tiny pits in a light-
absorbing layer on the disc. Each
pitis less than thirty millionths of
an inch across. The information
from the three lasers is simul-
taneously recorded in three close-
ly spaced parallel grooves. The
disc that is used is 14 inches across
and can store 100 billion bits. A
low-power laser retrieves the in-
formation.

“Modern high-speed communi-
cations, such as microwave signals
from satellites or light pulses in
optical fibers, can easily over-
whelm single-channel storage sys-
tems,” says an RCA spokesman.
“With multi-track recording, infor-

mation can now be stored at ex-
tremely high data rates. In the
future, large computer main-
frames that require mass storage
of data would also benefit from
multi-channel optical recording.”

Telex to take over
Raytheon Data Systems

Raytheon Co. and Telex Corp.
announce an agreement in which
Telex Computer Products, Inc. will
acquire the assets of the Raytheon
Data Systems Division. The pur-
chase price is estimated at more
than $200 million.

The companies indicated that
about 2,100 employees of
Raytheon Data Services and Leas-
ing Co. will be able to transfer to
Telex, to service Raytheon custom-
ers. Telex has expressed its inten-
tion to establish operations in
Massachusetts, largely to service
the large base of airline users it will
obtain as part of the agreement.

Future direct-broadcast satellites
to be most powerful

The United States Satellite
Broadcasting Co. (USSB) of Min-
neapolis, has let a contract for two
high-powered direct-to-home
broadcast satellites (DBS). Both
design and construction has been
contracted to RCA Astro-Elec-
tronics, East Windsor, NJ. Operat-
ing at 240 watts-per-channel, they
will provide TV pictures and stereo
sound of the highest quality to all
50 states, Puerto Rico and the Vir-
gin Islands.

Because of the high power of the
satellites—greater than anything
yet built or contracted for—home
owners will be able to receive their
signals on inexpensive 24-inch
dishes on their rooftops. The first
launch is scheduled for 1988. R-E
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LETTERS

SINCLAIR LIVES

I have been enjoying your maga-
zine for some time now, and | have
found your articles informative
and accurate. | did spot a com-
ment in the July 1984 issue which
bothered me a bit, though. In the
article “Interfacing the ZX81,” by
Neil Bungard, one sentence reads
in part, “And now that the:‘comput-
er is no longer being produced,
you can....”

Not so! While we all know that
Timex has stopped producing the
757000, Sinclair is not dead, and in
fact has recently signed a deal with
an eastern firm (whose name, un-

fortunately, escapes me at the mo-
ment) to produce more ZX87's.
Lest anyone believe that | am in
any way detracting from Mr. Bun-
gard’s article, let me say that | have

WRITE TO:

LETTERS
Radio-Electronics
200 Park Ave South
New York, NY 10003

every intention of building his cir-
cuit or a variant of it, as | have with
the last few circuits for the TS7000/
ZX81 that you have printed.
While your publication is not
completely dedicated to comput-
ers, radio, or any other specialty (a
fact | enjoy very much), it may in-
terest you to know that | consider
your articles among the very best |
have seen.
TIM RUSSELL
Thousand Oaks, CA

VIDEODISC INFERIOR
Your “Video Electronics” col-
umn in the July, 1984 issue of Radio-

Be. SUI'e 80®
with RCA’s
Antistatic Kit.
Protect static sensitive devices
from costly damage.

Electrostatic charges build up all
around the work environment, posing a
constant threat to static sensitive devices.

RCA’s Antistatic Kit (Stock No. 162351)
protects these devices from the damaging
effects of static buildup. The kit consists of a
static dissipative mat, a lightweight wrist
strap and coil cord, and a six-foot ground-
ing cable that safely drains electrostatic
charges to ground.

No matter what kind of static sensitive

devices you test, repair, or work with, you
need RCA's Antistatic Kit working for you.
See your RCA Parts Distributor; or for more
information write RCA Distributor and
Special Products Division, 2000 Clements
Bridge Road, Deptford, NJ 08096-2088.
Attention: Sales Promotion Services.

“c " Distributor and nIe
Special Products Division
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Descrl tlun Its thin, light, compact design features a large 6 inch rectangular, internal graticule
CRT with percent calibrations, autofocus, scale illumination and photographic bezel.

Reward Eliminates distortion and parallax. High performance. Most cost effective scope around.
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Electronics, contained a reference
to RCA’s “noble experiement”
with CED videodisc, and
elsewhere | read that a high RCA
official had said, in effect, that the
CED debacle was a “technical suc-
cess but a marketing failure.”
Those comments annoy me be-
cause the obvious reason that the
system failed—as anyone who
owned a VCR and a CED system
could testify—is that the CED sys-
tem was significantly inferior in

performance to VCR systems. |
own about ten CED videodiscs,
and have viewed at least twice as
many rental tapes. All the rental
tapes were of obvious higher
quality that the best of the vid-
eodiscs. That reflects comparison
between used tapes and abso-
lutely new discs; the disc deterio-
rates rapidly with replaying.

All the videodiscs | own arrived
with skips (those are just like the
similar defect in an audio record;

The Circuitmate Family

B Eroxe)
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LEADER

Instruments Corp

Tektronix
KEITHLEY

@ HITACH!

Designed for maximum convenience and ease of use.

EPolaroid

Special features found only on certain models include:

@ full line of accessories

@ tiltbale

" ASSOCIATED
RESEARCH, INC

® autoranging
® “touch hold™

® easy access battery hatch

G DaTa PRECISION

HRAMEL=S

POWER DESIGNS

® anti skid pads

Prices range from $59.95 t0 $89.95

All models except for the DM73, are made with a rotary
dial which makes selection simple with a bright clear display.
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SOLTEC ™

CORPORATION

The Professional Test Equipment Source
The Instrument Mart

295 Community Drive, Great Neck, New York 11021
(516) 487-7430 outside N.v. (B00) 645-6535

Sales, Service, Rental/Leasing Programs

... and Pre-Owned Test Equipme. ' also Available m .
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the picture shifts abruptly as a
small section of the program is
skipped over). Every single one
had at least one of those defects; |
haven’t counted, but my impres-
sion is that they invariably had
many (five or ten) skips on arrival.
Such defects increased with re-
playing.

| don’t mean to beat a dead
horse. What | find annoying and
disturbing is the apparent inability
of American companies and tech-
nical observers to distinguish ex-
cellence from mediocrity.
GREGOR OWEN
Port Jefferson, NY

PREFERRED CHOICE
CLARIFIED

I don’t quite understand why
Mr. Rich Taylor disagrees with me.
(Radio-Electronics, “Letters,” May
1984.) In the February 1984 issue, |
stated that “..I didn’t think com-
puter-circuitry articles have been
emphasized too heavily.” That is
evident by the number of people
retaining Radio-Electronics sub-
scriptions and dropping others
like Computers & Electronics. |
didn’t say or imply Radio-Elec-
tronics should become another
computer magazine.

My point was that Radio-Elec-
tronics shouldn’t go out of its way
not to publish articles that deal
with computers. After all, comput-
ers most definitely do have a place
in what he called, “The last good
general-interest electronics maga-
zine...” (I couldn’t agree more
about that description of your
magazine.) It seems to me that Mr.
Taylor misunderstood my mean-
ing. | hope that this clarifies it.
EDWARD W. LOXTERKAMP
Cincinnati, OH

NO COMPUTERS—PLEASE

I am writing to emphatically
agree with Richard Taylor’s letter in
the May 1984 issue of Radio-Elec-
tronics; it is indeed the last good
general-interest electronics maga-
zine around. Since Popular Elec-
tronics changed its emphasis and
name, its interest and value to me,
and, I'll bet, to many others who
formerly subscribed, plunged to
zero.

You tell us that your insert, Com-
puterDigest, takes “no editorial
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Enter the fascinating world of the home robot

HERO JR is a friendly, dynamic home companion
robot. He'll wake you in the morning, guard your home
at night, and entertain throughout the day with small
talk, songs, and games.

Buy HERO JR assembled, ready to roll out of the
box. Or, build him from a simple “We Won’t Let You
Fail” kit. Either way, you don’t need to know anything
about robots. His built-in personality is fully pre-
programmed. A flip of the switch turns him into your
personal robot. Let him move on his own or direct him
with a wireless remote control.

Slip in a new cartridge for more pre-programmed
phrases, games and actions. And, with his RS-232
interface, optional HERO JR BASIC and a personal
computer, you can write your own programs.

*Units of Veritechnology Electronics Corporation.

There’s a lot to learn...and even more to enjoy! So,
for less than the cost of a home computer, introduce
your family to the wonders of robotic living.

See HERO JR at Heathkit Electronics Centers* in
major cities across the U.S. and Canada. Consult your
telephone white pages for the store nearest you.

OR SEND TODAY FOR MORE INFORMATION!

Mail this coupon today. Get your...

w9 FREE Heath Catalog.
i Full color, full information on HERO JR plus
over 500 other fascinating electronic Kits.

Mail to: HEATH COMPANY
Dept. 020-238
Benton Harbor, Ml 49022
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space away’. Well | stopped believ-
ing in afree lunch many years ago;
maybe it doesn’t represent a sub-
traction, but then it must repre-
sent time, energy, and money that
could be added to what you are
presently offering.

Please continue with the good
thing you've got, and maybe add
to it with some of the features and
authors that that other magazine
used to have. You'll be unique, in-
stead of another one of some

twenty-odd computer magazines.
SIDNEY F. KAHN,MD
Norwalk, CA

A READER COMMENTS

| received the June issue of Ra-
dio-Electronics just two days ago,
and | have completed the first
reading. | am moved to forward my
comments immediately.

Your special section “Receiving
Satellite Television” was timely,
competent, informative, and ex-

The
Professionals’
Choice

G

For your free copy of the PTS
Price and Technical Information
Guide write;

PTS makes my job easier with ‘one stop
shopping’. All the modules and tuners I need
are available right behind the counter. I can
get fast, 8 hour rebuilding, or I can make a
quick exchange at over 1500 distributors

~ PTS CORPORATION

throughout the country.”

Try PTS rebuilt modules and
tuners for:

« Fast 8 hour

rebuilding service

- Full year limited

warranty

+ Availability at
over 1500 au-
thorized
stocking
distributors

+ Quality
rebuilts

that meet or
exceed
original
manufacturers’
specs

- One stop
shopping
or all
makes/all
models

tremely well done. | am now re-
tired from the electronics field
after many active years, so | am not
closely in touch. This provides an
excellent forum for summarizing
the current state of things. Thanks
for a job well done.

Although | am not yet active in
computer programming, | have
hopes for the near future; we have
acquired an IBM PC and printer in
our home. | feel confident that
your ComputerDigest section will
become a valuable and useful re-
source for me.

| wish | could be as complimen-
tary about Robert Grossblatt and
his “Drawing Board” article on
page 88. It is a masterful combina-
tion of self-adulation, obfuscation,
and derision of mathematics,
which patronizes his readers,
states incorrect information, and
fails utterly in explaining how the
circuit worked. | knew how it
worked until | read the article.

It was gratifying to learn that 36°
is %0 of 360° and that the Q outputs
of the CD4018 wired decade coun-
ter repeats after five counts. Me-
thinks he would find the timing
diagram in the specification sheet
fascinating reading.

Why did he mention Fibonacci
numbers? Is he interested in rab-
bits? He should be aware that
these numbers rarely scare any-
one. Most people have never
heard of them and could not care
less. Those who have, know them
to be simple and not very useful.

My enthusiasm remains sub-
stantially undaunted. Keep up the
good work.

L.D. SMITHEY
Pacific Palisades, CA

ADDRESS NEEDED

Recently | have been asked to
repair a model 200 audio amplifier
manufactured by Integral Sys-
tems. | have tried to obtain a set of
schematics for the unit but have
been unable to contact the com-
pany. The address that | have for
the company is 463 Salem Street,
North Wilmington, MA 01887. If
you or any of your readers could
help me to locate the company, |
would be grateful for your help.
Thank you.
KENNETH MONGELLUZZO
Box 608
Newfield, NJ 08344 R-E



Now there’s a
new breed of
Beckman Industrial
Corporation hand-
held DMMs tough
enough to withstand
accidental drops,
input overloads and destructive
environments.

The new HD100 and HD110
DMMs are drop-proof, packed with
overload protection and sealed
against contamination. You won’t
find a more rugged meter than our
HDs.

Overload-proof

Drop Proof

Constructed of double-thick
thermoplastics, the HD100 series
DMMs resist damage even after
repeated falls. All components are
heavy-duty and shock mounted.

Contamination Proof

The HD series meters are
designed to keep working even
around dirt, heavy grime, water
and oil. The special o-ring seals,
ultrasonically-welded display
window and sealed input jacks pro-
tect the internal electronics of the
HD meters. The oops-proof meters
are sealed so tightly, they even
float in water.

Accidental Overload
Protection

All DC voltage inputs are pro-
tected up to 1500 Vde or 1000 Vrms.
Current ranges are protected to
2A/600V with resistance ranges
protected to 600 Vde. Transient pro-
tection extends up to 6KV for 10
microseconds.

More Meter for
Your Money
For starters you can get 2000
hours of continuous use
CIRCLE 7 ON FREE INFORMATION CARD

from a common 9V
transistor battery.
You can run in-circuit
. diode tests and check
continuity. You even
get a one year warranty.

The 0.25% basic de volt accu-
racy HD meters serve you with 7
functions and 27 ranges. The HD
110 also gives you 10 AMPS ac and
de. With one simple turn of the
single selector switch, you can go
directly to the function and range
you need. There’s less chance of
€rror.

Also available is the electrical
service kit. It includes the meter of
your choice, a current clamp,
deluxe test leads and a heavy-duty
case designed to carry both meter
and accessories, conveniently.

Feature for feature you can’t
find a more dependable meter with
prices starting at just $169 (U.S.
only).

To locate your nearest distribu-
tor, write Instrumentation Prod-
ucts Division, Beckman Industrial
Corp. A Subsidiary of Emerson
Electric Company. 630 Puente
Street, Brea, CA 92621 (714)
773-8111.
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IT IS ESTIMATED THAT THERE ARE SOME

states. Most of those are of the

Wersi Pianostar S2000 RS 30 million pianos in the united

Electronic Piano
A versatile electronic

can build yourself.

mechanical variety that everyone
is familiar with. Some, however,
are quite different—they are elec-
tronic. In those, advanced elec-
tronic circuitry replaces the tradi-
tional strings, hammers, etc.

In this review we are going to
look at one of those electronic
pianos, the Pianostar S2000 from
Wersi (1720 Hempstead Road, Lan-
caster, PA 17601). An interesting
twist is that that piano is one that

piano that you

CIRCLE 101 ON FREE INFORMATION CARD you can build yourself.

continued on page 30

IC Test Clips PRB-1 Logic Probe
Unlike “clothespin” type test clips which can Compatible with DTL, TTL, CMOS, MOS and
stress IC's and even accidentally loosen or Micro-processors using a 4o 15V powel
extract them, the CHIP-CLIP attaches by means supply. Thresholds automatically

of a snap-action locking ring that ensures
reliable contact but with virtually no stress to the
device under test.

CC-3640

programmed. Automatic resetting memory.
No adjustment required. Visual Indication of
logic levels, using LED’s to show high, low, bad
level or open circuit logic and pulses. Highly
sophisticated. Eliminates need for heavy tes!
equipment. A definite savings in fime anc
money for Engineer and Technician

PLS-1 Logic Pulse:
- PLS-1is a multi-mode high current pulse
generator packaged in a hand-helc
instrument. Signal injection is by
means of a pushbutton switch
nearthe probetip

Pulse polarity is automatic. Holding
the button down delivers a series o
Ises of 20 pps to the circuit under test

OK

3455 Conner Street, Bronx, New York, 10475, UsA. IR lustries
Telex 125091 OK NYK, Telex 232395 OK NY UR. INC
CIRCLE 30 ON FREE INFORMATION CARD Phone (212) 994-6600. :
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FLUKE ML TIMETERS ® Continuity and rela-
@_mUFT!MET.E_RS tive reference func-
® Frequency tions identical to
MODEL 8060A ~ Measurements to; 8060A.
- R 200KHz True RMS measure-
mmw Quallty and | ments to 30 kHz.
7 .gtae:::asure- | Bayicac HOﬁEL-BOGZA
Performance e securacy s
W_Basic dc accura- .,y 10 nA
cy 0.04%; 10 pV, and 10 m{}
Beckman and 0 nAand 10mix Sansiivy. .
sensitivity. | _wiBeeper /

4% Digits. ..

u-Relative-measure-

m_True BMS.

True RMS AREEE Lo

~ m High-speed
—.Beeper | . |

Full Line-All Brands of Test Gear

Call Toll Free -
For Prices

100MHz Dual Time
BASE SCOPE

MODEL 4410

MODEL
1590

While quantities last , ¥

BECKMAN
doesitagain...a

true RMS 42 DMM
w/1 year calibrated
cycle at a 3% digit
price.

*239%

AVAILABLE NOW!

= imV/division sensitivity to 100MHz

-8 500 V/division cascade sensitivity

® 2ns/division sweep rate with 10 x magnifier

® Four-input operation provides trigger views
or four separate inputs

B Selectable 1M(2 or 504} inputs
® Alternate timebase operation
B 20MHz bandwidth limiter for best view of

DCV  200mV. 2V, 20V, 200V, 1500V. .06% i S peleens

AC V 200mV, 2V, 20V, 200\’: 1000V +0.5% m Lighted function pushbuttons employing
DC A 200|~LA= 2mA, 20mA, 200mA, 2A, 10A 0.3% electronic switching with non-volatile RAM .
AC A 200pA, 2mA, 20mA, 200mA, 2A, 10A 0.8% oo dd

m Switching power supply delivers best
efficiency-and regulation at lowest weight
m Selectable frequencies for chop operation

THE TEST EQUIPMENT spscmumj

Q 2K, 20K, 200K, 2M, 20M =0.1%

ADVANC
_ELECTRONIC

212-730-7030
26 WEST 46th STREET, NEW YORK, N.Y. 10036
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continued from page 28

The Pianostar

The Pianostar S2000is a versatile
electronic musical instrument. Itis
housed in an attractive wood cab-
inet and measures 40% x 57V X
22% inches. The keyboard has a 7-
octave range. The unit boasts two
60-watt RMS audio amplifiers.
Sound output is available from
three sources: speakers, a head-
phone jack, and a tape-recorder
interface.

Eight different “voices” or
sounds are available from the
Pianostar. Two or more of those
voices can be selected simul-
taneously for special effects (more
on that later), etc. The voices
“piano” and “harpsichord” sound
just like their familiar mechanical
counterparts. The “cembalo”
voice sounds much like a harp-
sichord, except that every key
sounds at its normal pitch plus the
pitch that’s one octave higher. An-
other name for the “honky-tonk”
voice might be player piano, be-

cause that voice sounds just like a
player piano.

The forerunner of the piano
used metal plates instead of
strings. The resulting sound is, as
you would imagine, rather harsh.
That sound is simulated by the
unit’s “kinura” voice.

The unit's “banjo” voice sounds
very much like the instrument for
which it is named. Other voices
include “rock piano” and “stage
piano.”

The two foot pedals normally
function exactly like their mechan-
ical piano counterparts. The left
pedal serves as a damper; the right
one adds a sustain. In the
Pianostar, however, new functions
can be assigned to the pedals by
simply depressing a switch. De-
pressing the HAwAI switch assigns
a new task to the left pedal. In that
mode, each time that pedal is de-
pressed, the overall pitch drops by
half a tone and then returns slowly
to normal. With some practice,
you will be able to accurately simu-
late a “Hawaiian guitar” sound.
When the VIBRATTO PEDAL mode is
selected, depressing the left pedal

Enter A Whole New Worid
of TV Entertainment

Regency invites you to enter
the exciting world of home
satellite television. Imagine
being able to choose from over

100 channels, includin
movies, sports, news, an
educational programs, all
at the touch of a button.
Regency offers a com-
plete selection of satel-
lite system components
including the new
SR5000 remote con-
trolled satellite receiver
pictured here. For
more information on

the whole line of Regency
satellite products, see your
Regency dealer or write us at
the address below.

¥
Reqency,

Regency Electronics Inc. + 7707 Records Sireet + Indianapolis, IN 46226
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will add vibrato that will start with a
certain hesitation and then build
up gradually.

An almost limitless number of
special effects can be achieved
through the use of the unit’s volt-
age-controlled filter (VCF). That fil-
ter has a passband that can be
varied from wide to narrow. The
center frequency is adjustable and
can fall anywhere over a wide fre-
quency range. That center fre-
quency can also be made to vary
about the nominal center frequen-
cy. The amount of variation and the
speed of that variation can be set
by the user.

Wersi Pianostar

OVERALL
PRICE

by two switches (vcr and vcr
TRACKING) and four rotary controls
(SPEED, AMPLITUDE, RESONANCE, and
FREQUENCY). The VCEF is turned on
by the switch marked vcr. The
center frequency is selected using
the FREQUENCY control. The
RESONANCE control is used to select
the passband. AMPLITUDE is used to
set the amount of center-frequen-
cy variation. The speed of that vari-
ation is set by the speep control.
Normally, as mentioned above,
the center frequency is set by the
frequency control. When vcr
TRACKING is selected, however, the
center frequency is pulled up to
the frequency of the highest key
being played.

Experimenting with those con-
trols and their settings will allow
you to simulate a wide variety of
sounds for special effects. For ex-
ample a “wah wah guitar” can be
simulated with the following set-
tings: voices, rock piano and
kinura; VCF, on; VCF tracking, on;
amplitude, 10; speed, center; fre-
quency, center, and resonance, 10.

Construction
Building the Pianostar is cer-
tainly not a one-night job. On the
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Scanners

Communications Electronics]
the world's largest distributor of radio
scanners, introduces new models
with special savings on all radio
scanners. Chances are the police,
fire and weather emergencies you'll
read about in tomorrow's paper are
coming through on a scanner today.

We give you excellent service be-
cause CE distributes more scanners
worldwide than anyone else. Our ware-
house facilities are equipped to pro-
cess thousands of scanner orders
every week. We also export scanners
to over 300 countries and military
installations. Almost all items are in
stock for quick shipment, so if you're
a person who prefers fact to fantasy
and who needs to know what's really
happening around you, order your
radio today from CE.

NEW! Regency? MX5000-E

List price $599.95/CE price $359.00
Multi-Band, 20 Channel ® No-crystal scanner
Search ® Lockout ® Priority ® AC/DC
Selectable AM-FM modes ® LCD display
World's first conti
Frequency range: 25-550 MHz conrmuous coverage.
Never before have so many features come in
such a small package. The Regency MX5000
mobile or home scanner has continuous cover-
age from 25 to 550 MHz. That means you can
hear CB, Television audio, FM broadcast sta-
tions, all aircraft bands including military and
the normal scanner bands, all on your choice of
20 programmable channels.

Regency® MX3000-E

List price $319.95/CE price $179.00
6-Band, 30 Channel ® No-crystal scanner
Search ® Lockout ® Priority ® AC/DC
Bands: 30-50, 144-174, 440-512 MHz

The Regency Touch MX3000 provides the ease
of computer controlled, touch-entry program-
ming in a compact-sized scanner for use at home
or on the road. Enter your favorite public service
frequencies by simply touching the numbered
pressure pads. You'll even hear a "beep” tone
that lets you know you've made contact.

In addition to scanning the programmed
channels, the MX3000 has the ability to search
through as much as an entire band for an active
frequency. The MX3000 includes channel 1
priority, dual scan speeds, scan or search delay
and a brightness switch for day or night operation.

Regency® Z30-E

List price $279.95/CE price $169.00

6- Channel ® No-crystal scanner
Bands: 30-50, 144-174, 440-512 MHz

Cover your choice of over 15,000 frequencies
on 30 channels at the touch of your finger.

Regency
MX3000

Regency
MX5000

Regency® C403-E

List price $99.95/CE price $59.00

5-Band, 4 Channel ® Crystal scanner
Channel indicator LED ® AConly ® Low cost
Bands: 30-50, 148-174, 450-470 MHz.

Regency's basic scanner, the C403 gives you
the excitement of police, fire and emergency
calls at a budget price. It can tune in to any of
five public service bands and brings the signal
in loud and clear...on any of four possible
channels. It comes with detachable telescope
antenna and AC power cord. Order one crystal
certificate for each channel youwant to receive.

Regency® HX1000-E

List price $329.95/CE price $209.00
6-Band, 30 Channel ® No Crystal scanner
Search ® Lockout ® Priority ® Scan delay
Sidelit liquid crystal display ® Digital Clock
Frequency range: 30-50, 144-174, 440-512 MHz.
The new handheld Regency HX1000 scanner is fully
keyboard programmable for the ultimate in versatil-
ity. You can scan up to 30 channels at the same time.
When you activate the priority control, youautomat-
ically override all other calls to listen to your favorite
frequency. The LCD display is even sidelit for night
use. A die-cast aluminum chasis makes this the
most rugged and durable hand-held scanner avail-
able. There is even a backup lithium battery to main-
tain memory for two years. Includes wall charger,
carrying case, belt clip, flexible antenna and nicad
battery. Order your Regency HX1000 now.

Regency® R106-E

List price $159.95/CE price $92.00
5-Band, 10 Channel ® Crystalscanner ® AC/DC
Frequency range: 30-50, 146-174, 450-512 MHz.
Aversatile scanner, The Regency R-106 is built
to provide maximum reception at home or on
the road. Rugged cabinet protects the advanced
design circuitry allowing you years of depend-
able listening.

NEW! Regency® R1050-E

List price $179.95/CE price $109.00
6-Band, 10 Channel ® Crystalless ® AC only
Frequency range: 30-50, 144-174, 440-512 MHz.
Now you can enjoy computerized scanner ver-
satility at a price that's less than some crystal
units. The Regency R1050 lets you in on all the
action of police, fire, weather, and emergency
calls. You'll even hear mobile telephones.
Programming the R1050 is easy. Merely touch
the keyboard and enter any of over 15,000
frequencies on your choice of 10 channels.

Regency® HX650-E

List price $129.95/CE price $79.00

5-Band, 6 Channel ® Handheld crystal scanner
Bands: 30-50, 146-174, 450-512 MHz.

Now you can tune in any emergency around
town, from wherever you are, the second it
happens. Advanced circuitry gives you the
world's smallest scanner. Our low CE price in-
cludes battery charger/A.C. adapter.

NEW! Regency® HX-650P-E
List Price $189.95/CE price $104.00
Now, Communications Electronics offers a
special packaged price onthe Regency HX-650
scannerandthe followingitemsforonly$104.00.
Yougetthe Regency HX-650 scanner, asetof4
AAA ni-cad batteries, the MA-506 carrying case,
six crystal certificates, AC adapter/chargerand
flexible rubber antenna for only $104.00 per
package plus $10.00 shipping/handling. To
order this special package, use CE special
order number HX-650P-E.

QUANTITY DISCOUNTS AVAILABLE
Order two scanners at the same time and deduct
196, for three scanners deduct 2%, four scanners
deduct 3%, five scanners deduct 4% and six or
more scanners purchased at the same time
earns you a 5% discount off our super low
single unit price.
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NEW! Regency® MX7000-E
List price $699.95/CE price $449.00
10-Band, 20 Ch I ® Crystall ® AC/DC
Frequencyrange: 25-550 MHz continuous coverage
and 800 MHz. to 1.2 GHz continuous coverage
In addition to normal scanner listening, the
MX7000 offers CB, VHF, and UHF TV audio, FM
Broadcast, all aircraft bands (civil and military),
800 MHz communications, cellular telephone,
and when connected to a printer or CRT, satellite
weather pictures.

The Regency Touch MX7000 provides the
ease of computer controlled, touch-entry pro-
gramming in a compact-sized scanner for use
at home or on the road. Enter your favorite fre-
quencies by simply touching the numbered
pressure pads. You'll even hear a “beep” tone
that lets you know you've made contact.

In addition to scanning the programmed chan-
nels, the MX7000 has the ability to search through
as much as an entire band foran active frequency.
When a call is received, the frequency will
appear on the digital display.

Regency® Z10-E
List price $239.95/CE price $138.00
6-Band, 10 Channel ® No-crystal scanner
Priority control ® Search/Scan ® AC/DC
Bands: 30-50, 140-174, 440-512 MHz.
Cover your choice of over 15,000 frequencies
on 10 channels at the touch of your finger.
OTHER RADIO ACCESSORIES
B-4-E 1.2 V AAA Ni-Cad batteries (set of four) ........ $9.00
A-135C-E Crystal certificate ......................c0. .
ABO-E Magnet mount mobile antenna ...
ATO-E Base station antenna...........ooooucvvniis .
Add $3.00 shipping for all accessories ordered at the same time.
Add $3.00 shipping per scanner antenna.
BUY WITH CONFIDENCE

To get the fastest delivery from CE of any
scanner, send or phone your order directly to
our Scanner Distribution Center” Be sure to
calculate your price using the CE prices in this
ad. Michigan residents please add 4% sales tax
or supply your tax I.D. number. Written pur-
chase orders are accepted from approved gov-
ernment agencies and most well rated firms ata
10% surcharge for net 10 billing. All sales are
subject to availability, acceptance and verifica-
tion. All sales on accessories are final. Prices,
terms and specifications are subject to change
without notice. All prices are in U.S. dollars. Out
of stock items will be placed on backorder
automatically unless CE is instructed differ-
ently. A $5.00 additional handling fee will be
charged for all orders with a merchandise total
under $50.00. Shipments are F.O.B. Ann Arbor,
Michigan. No COD's. Most products that we sell
have a manufacturer's warranty. Free copies of
warranties on these products are available
prior to purchase by writing to CE. International
orders are invited with a $20.00 surcharge for
special handling in addition to shipping charges.
Non-certified checks require bank clearance.

Mail orders to: Communications Electron-
ics;” Box 1002, Ann Arbor, Michigan 48106
U.S.A Add $7.00 per scanner for U.P.S. ground
shipping and handling in the continental U.S.A.
For Canada, Puerto Rico, Hawaii, Alaska, or
APO/FPO delivery, shipping charges are three
times continental U.S. rates. If you have a Visa
or Master Card, you may call and place a credit
card order. Order toll-free in the U.S. Dial
800-521-4414. In Canada, order toll-free by
calling 800-221-3475. WU| Telex CE anytime,
dial 671-0155. If you are outside the U.S. or in
Michigan dial 313-973-8888. Order today.
Scanner Distribution Center™ and CE logos are trade-
marks of Communications Electronics Inc.
t Regency is a federally registered trademark of Regency
Electronics Inc. AD #080384-E
Copyright © 1984 Communications Electronics

Order Toll Free...call

1-800-521-4414

Al COMMUNICATIONS
ELECTRONICS™

Consumer Products Division

818 Phoenix O Box 1002 O Ann Arbor, Michigan 48106 U.S. A
Call TOLL-FREE 800-521-4414 or outside U.S.A. 313-973-8888
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other hand, with the proper care
and patience, it could be handled
by even a beginner. Part of the rea-
son that that’s possible are the ex-
cellent manuals provided with the
kit. Construction details are cov-
ered in two of those manuals.
(There are four all together; we’ll
cover the others shortly.) Of par-
ticular help to the first-time
builder is the one entitled “Gener-
al Instructions.” That book covers
such topics as the tools required,
general construction techniques

(how to solder, etc.), and how to
identify and install the various
types of components found in the
kit. It would be nice if all kits in-
cluded such complete and helpful
information for the beginner.
Actual construction is covered
in the assembly manual. That man-
ual does an adequate job of taking
you through the building of the
device. It is profusely illustrated,
provides valuable hints as you
move step-by-step through the
construction, and provides you

PRINT

Products International Inc.
8931 Brookville Rd.

Silver Spring. MD 20910

(301) 587 - 7824

Equipment, Tool, & Supplies

for Maintenance &
Service
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With every desoldering
system or repair system
ordered, receive free a 70-page

how to repair circuit boards textbook.
A $19.95 VALUE.
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oL 800-638-2020
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with a checklist to help ensure that
nothing is missed. The book does
not, however, painstakingly out-
line the installation of each and
every component. It's not uncom-
mon for asingle step in the manual
to cover the installation of several
components; indeed, some single
“steps” cover the installation of 294
jumpers, 182 resistors, 168 diodes,
and the like. Don't let that scare
you away, however; as we said, the
manual is still good enough so that
most builders should have little
trouble successfully completing
the project.

The third manual of the four
covers the technical aspects of the
Pianostar. Included are sche-
matics, block diagrams, parts-
placement diagrams, and the like.
Also included are the theories of
operation for the various circuits
and sections, and a chapter on ser-
vicing hints.

The fourth manual is an owner’s
manual, whose primary purpose is
to briefly summarize the use of the
instrument.

Our experiences with the
Pianostar 52000 have been exceed-
ingly positive. No troubleshooting
was required as the piano worked
perfectly upon the completion of
the project. For those that do en-
counter problems, however, Wersi
stands behind their products. The
Pianostar S2000 is covered by a
one-year limited warranty.

The Pianostar 52000 is an out-
standing product, and one we rec-
ommend for those interested in
music and electronics. It sells for
$2770. R-E

continued on page 38

“So we would save 25 cents on the
steak. Now, how about the drinks?”



Meet Our New LogicScope 136.
. . . A True Dual Trace 10 MHz
Digital Storage Scope. Only $495.

LogicScope
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True Dual Trace ¢ 10 MHz Real Time Bandwidth ¢ 3 Input Channels ¢ I/O Port
Digital Waveform Storage ¢ Boolean Waveform Operations ¢ Audio Functions
8.25(L)x4.5(D)x 1.75 (H) Inches * 1.25 Pounds ¢ 9 Volt Battery/AC Operation

Consider the LogicScope 136

B The LogicScope 136 is the next logical step in test instru-
mentation for you. It combines many of the features and capa-
bilities of sophisticated logic analyzers and oscilloscopes . . .
and it fits in your hand. Never before has so much technology
been available in so small an instrument, at such a low price.
B The pocket-sized LogicScope 136 is made possible by a
patented breakthrough in display technology. The conven-
tional cathode ray tube has been replaced by a unique array of
400 LED's that permits simultaneous display of two digital
waveforms.

B The 136 can be used for viewing single shot events, or
repetitive waveforms. It can be operated in real time mode, or
in memory mode which permits acquisition and storage of up to
24 128-bit waveforms. These can be recalled, logically com-
pared (AND, OR, EXCLUSIVE OR) to other stored/input
waveforms, or output to an external device via an RS 232 port.
W Its very low cost, convenience and ease-of-use make the
LogicScope the ideal instrument, for designing, troubleshoot-
ing or repairing digital systems.

Consider its Engineering & Field Service Applications:
B On microprocessor-based systems, check the timing rela-
tionship of various parameters relative to the system clock and
other key events. Its storage capability allows visual and logi-
cal comparison of non-repetitive waveforms to known refer-
ence signals. Output in the start-up of the digital device can be
compared to reference signals to determine the operating state
of the device. Questionable waveforms can be stored for analysis.
B Its light weight and small size make the LogicScope conve-
nient to take on every service call. The 136 provides much
more information for trouble shooting a digital system or pe-
ripheral thdn a logic probe or digital multimeter, without hav-
ing to lug an oscilloscope or logic analyzer along.

Contact us for the name of your local distributor
See us at Wescon '84 Booths 1566 & 1568

POCCET teCHNOLOCY, INC.

7320 Parkway Drive, Hanover, MD 21076
301-796-3300
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At CIE, you get electronics
career training from specialists.

B

L
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If you're interested in learning how to fix air conditioning,
service cars or install heating systems— talk to some other
school. But if you're serious about electronics... even earning an
Associate Degree... come to CIE —The Electronics Specialists.



Why trust your education
and career future to any-
thing less than a specialist?

You shouldn’t. And you
certainly don’t have to.

If you talked to some of our
graduates, chances are you'd find
a lot of them shopped around
for their training. They pretty
much knew what was available.
And they picked CIE as
number one.

Be sure to shop around.
Because, frankly, CIE isn’t for
everyone.

There are other options for the
hobbyist. If you're the ambitious
type—with serious career goals in
electronics—take a close look at

what we've planned for you at CIE.

What you should look
for first.

Part of what makes electronics
so interesting is it's based on
scientific discoveries—on ideas!
So the first thing to look for is a
program that starts with ideas
and builds on them!

That's what happens with CIE’s
Auto-Programmed®Lessons.
Each lesson takes one or two prin-
ciples and helps you master them
—before you start using them!
How practical is the
training?

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

Here are ways some of CIE’s
career courses help you get your
“hands-on” training...

With CIE’s Personal
Training Laboratory...

you learn and review the basics—
perform dozens of experiments.
Plus, you use a 3-in-1 precision
Multimeter to learn testing,
checking, analyzing!

When you get your own
5MH:z, solid-state
oscilloscope, you take some
real professional steps. You use
it as a doctor uses an X-ray
machine—to “read” waveform
patterns...lock them in...study,
understand and interpret them!
When you get your Digital
Learning Laboratory, you'll

be into digital theory—essential
training today for anyone who
wants to keep pace with the state
of the art of electronics. With
CIE’s Digital Lab, you'll be
applying in dozens of fascinating
ways the theory you’ve learned.
For example, you'll compare
analog and digital devices. You'll
learn to make binary to decimal
conversions and to work with
semiconductor devices and
circuits. You'll see how digital
equipment is vital to today’s
exciting, growing fields such as
security... where digital theory
provides the brains for space-age
alarm and protective devices.
You'll build your Microproc-
essor Training Laboratory,
a working microcomputer—from
“scratch.” You'll also learn how
to program and interface it with
displays, memories, switches,
and more.

Earn An Associate Degree
from CIE.

One of the best credentials
you can have in electronics
—or any other career field
—is a college degree. That's
why CIE gives you the op-
portunity to earn an
Associate in Applied
Science ¢

in Electronics Engineering Tech-
nology. Any CIE career course
can offer you credit toward the
degree...more than half of the
number needed in some cases.
You can also prepare for the
overnment-administered FCC
Federal Communications
Commission) Radiotelephone
License, General Class. It can be
a real mark in your favor...
government-certified proof of
your specific knowledge and
skills.
Shop around...but send for
CIE’s free school catalog
first!
Mail the card. If it's gone, cut out
and mail the coupon. If you prefer
to write, mention the name and
date of this magazine. We'll send
you a copy of CIE’s FREE school
catalog—plus a complete pack-
age of independent home
study information! For your
convenience, we'll try to have a
representative contact you to
answer your questions.
Mail the card or coupon—
or write: CIE, 1776
East 17th St
Ly Cleveland,
OH 44114.
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YES...I'm shcr]:iplngl around for the right kind of career traini

Cleveland Institute of Electronics, Inc.

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

in electronics —
and CIE sounds well worth looking into. Please send me my FREE CIE school
catalog—including details about the Associate Degree program— pius my FREE
package of home study information!

Print Name

Address Apt.

City State Zip
Age Area Code/Phone No. /

Check box for G.I. Bill information: (] Veteran [J Active Duty
MAIL TODAY! e
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Bishop Graphics E-Z
Circuit Printed-Circuit
Design Kits

Making your own
PC boards does not
have to involve
photography, etching,
and other headaches.

HOW DO YOU TURN YOUR ON-PAPER
electronic circuits into working
real-world circuits? How do you
take your breadboarded circuit
and make a more-permanent ver-
sion? If it's a complex circuit that
uses many IC’s, you undoubtedly
use a PC board. But what if it's
rather simple and uses only a
handful of IC’s (such as a circuit
you read about in “Hobby Corner”
or “New Ideas)? For those, making
a single PC board probably just
isn't worth the effort.

CIRCLE 102 ON FREE INFORMATION CARD

You should know, however, that
making a PC board does not have
to be a project in itself. It does not
have to involve chemicals, etch-
ing, and photography—thanks to
E-Z Circuit printed-circuit copper
products from Bishop Graphics
(5388 Sterling Center Drive, PO
Box 5007E-Z, Westlake Village, CA
91359-5007).

We should say right at the begin-
ning that E-Z Circuit cannot
replace standard PC-board meth-
ods—it is not suitable for all

applications. But when you can
use it, the time and trouble you'll
save certainly makes it worth-
while. And we should point out
that E-Z Circuit can be used for
other things than making original
circuit boards: The copper pat-
terns are ideal for repairing or
modifying existing PC boards.

The E-Z-Circuit process

With E-Z Circuit, you start with a
blank board (instead of a copper-
clad board) and you put copper on
the board where you want it (in-
stead of etching it off where you
don’t). Therefore, etching (our
least-favorite step) is done away
with because the only copper on
the board is what you put down!
Drilling is also done away with be-
cause the blank board you use is
perforated—as are the foil pat-
terns you place on the board.
Camera-ready artwork is also not
necessary.

Once you have your layout de-
sign finished, you're ready to put
the copper patterns on the board.
You simply align the adhesive-

safety features.

You'd expect to pay $300 or more for an instrument boasting this
kind of performance, yet the AWS DM-7010 can be yours for a low

A.W. Spernry Instruments introduces

The 42 digit DMM withj [EET5 |
the 3'> digit price. [ ‘

combines the precp;rirc?l'i of 4% digit readin
wanted features you’ve been looking for.
built-in frequency counter (up to 200KHz)! With 8
33 ranges, the AWS DM-7010's expanded capability ¢ .
And that's not all! Included among the special function: ;
into the DM-7010's small, self-contained housing are: conduc!
diode test and an instant audible continuity check. The DM-7
has a basic DC Volt accuracy of 0.05% and loads of built-in

eve

$170! Now there’s no need to pay more for the accuracy and qual-

ity you need in a DMM.

For more information, call your distributor or A.W. Sperry Instru-
ments, Inc., P.O. Box 9300, Smithtown, N.Y. 11787. 800-645-5398
Toll-Free (N.Y.. Hawaii, Alaska call collect 516-231-7050).

A.W. SPERRY INSTRUMENTS l :
The Measurable Advantage.
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NEW!

uniden
Beancat
Products

Communications Electronics;
theworld's largest distributor of radio
scanners, is pleased to announce
that Bearcat brand scanner radios
have been acquired by Uniden Corp-
oration of America. Because of this
acquisition, Communications Elec-
tronics will now carry the complete
line of Uniden Bearcat scanners, CB
radios and Uniden Bandit™ radar
detectors. To celebrate this acqui-
sition, we have special pricing on the
Uniden line of electronic products.

Bearcat? 300-E

List price $549.95/CE price $339.00
7-Band, 50 Channel ® Service Search ® No-
crystal scanner ® AM Aircraft and Public
Service bands. ® Priority Channel ®» AC/DC
Bands: 32-50, 118-136 AM, 144-174,421-512 MHz.
The Bearcat 300 is the most advanced automatic
scanning radio that has ever been offered to the
public. The Bearcat 300 uses a bright green fluo-
rescent digital display, so it's ideal for mobile
applications. The Bearcat 300 now has these added
features: Service Search, Display Intensity Control,
Hold Search and Resume Search keys, Separate
Band keys to permit lock-in/lock-out of any band for
more efficient service search.

Bearcat® 20/20-E

List price $449.95/CE price $269.00
7-Band, 40 Channel ® Crystalless ® Searches
AM Aircraft and Public Service bands ® AC/DC
Priority Channel ® Direct Channel Access ® Delay
Frequency range 32-50, 118-136 AM, 144-174,420-512 MHz
Find an easy chair. Turn on your Bearcat 20/20
and you're in an airplane cockpit. Listening to all
the air-to-ground conversations. Maybe you'll pick
up an exciting search and rescue mission on the
Coast Guard channel. In a flash, you're back onthe
ground listening as news crews report a fast
breaking story. Or hearing police and fire calls in
your own neighborhood, in plenty of time so you
can take precautions. You can even hear ham radio
transmission, business phone calls and govern-
ment intelligence agencies. Without leaving your
easy chair. Because you've got a Bearcat 20/20
right beside it.

The Bearcat 20/20 monitors 40 frequencies from
7 bands, including aircraft. A two-position switch,
located on the front panel, allows monitoring of 20
channels at a time.

Bearcat® 210XL-E

List price $349.95/CE price $209.00
6-Band, 18 Channel ® Crystalless ® AC/DC
Frequency range 32-50, 144-174, 421-512 MHz
The Bearcat 210XL scanning radiois the second gener-
ation scanner that replaces the popular Bearcat 210
and 211. It has almost twice the scanning capacity of
the Bearcat 210 with 18 channels plus dual scanning
speeds and a bright green fluorescent display. Auto-
matic search finds new frequencies. Features scan
delay, single ahtenna, patented track tuning and more.

Bearcat® 260-E

List price $399.95/CE price $249.00
8-Band, 16 Channel ® Priority ® AC/DC
Frequency range 30-50, 138-174, 406-512 MHz
Keep up with police and fire calls, ham radio operators
and other transmission while you're on the road with a
Bearcat 260 scanner. Designed with police and fire
department cooperation, its unique, practical shape
and special two-position mounting bracket makes hump
mounted or under dash installation possible in any
vehicle. The Bearcat 260 is so ruggedly built for mobile
use that it meets military standard 810c¢, curve y for
vibration rating. Incorporated in its rugged, all metal
caseisaspecially positioned speaker delivering 3 watts
of crisp, clear audio.

NEW! Bearcat® 201-E

List price $279.95/CE price $179.00
9-Band, 16 Channel ® Crystalless ® AC only
Priority ® Scan Delay ® One Key Weather
Frequency range 30-50, 118-136 AM, 146-174,420-512 MHz
The Bearcat 201 performs any scanning function you
could possibly want. With push button ease, you can
program up to 16 channels for automatic monitoring.
Push another button and search for new frequencies.
There are no crystals to limit what you want to hear.

NEW! Bearcat® 180-E

List price $249.95/CE price $149.00

8-Band, 16 Channel ® Priority ® AC only
Frequency range: 30-50, 138-174, 406-512 MHz
Police andfire calls. Ham radio transmissions. Business
and governmentundercover operations. You can hear it
all on a Bearcat 180 scanner radio. Imagine the thrill of
hearing a major news event unfold even before the
news organizations can report it. And the security of
knowing what's happening in your neighborhood by
hearing police and fire calls in time to take precautions.
There's nothing like scanning to keep you in-the-know,
and no better way to get scanner radio performance ata
value price than with the Bearcat 180.

Bearcat® 100-E

The first no-crystal progr
List price $449.95/CE price $234.DO!SP£C!AI..'
8-Band, 16 Channel ® Ligquid Crystal Display
Search ® Limit ®» Hold ® Lockout ® AC/DC
Frequency range: 30-50, 138-174, 406-512 MHz.

The world’s first no-crystal handheld scanner has
compressed intoa 3" x 7" x 1%" case more scanning
power than is found in many base or mobile scanners.
The Bearcat 100 has a full 16 channels with frequency
coverage that includes all public service bands (Low,
High, UHF and “T" bands), the 2-Meter and 70 cm.
Amateur bands, plus Military and Federal Government
frequencies. It has chrome-plated keys for functions
that are user controlled, such as lockout, manual and
automatic scan. Even search is provided, both manual
and automatic. Wow...what a scanner!

The Bearcat 100 produces audio power output of 300
milliwatts, is track-tuned and has selectivity of better
than 50 dB down and sensitivity of 0.6 microvolts on
VHF and 1.0 microvolts on UHF. Power consumption is
kept extremely low by using a liquid crystal display and
exclusive low power integrated circuits.

Included in our low CE price is a sturdy carrying case,
earphone, battery charger/AC adapter, six AA ni-cad
batteries and flexible antenna. The Bearcat 100 is in
stock for quick shipment, so order your scanner today.

Bearcat® DX1000-E

List price $649.95/CE price $489.00
Frequency range 10 kHz to 30 MHz.
The Bearcat DX1000 shortwave radio makes tuning in
London as easy as dialing a phone. It features PLL
synthesized accuracy, two time zone 24-hour digital
quartz clock and a built-in timer to wake you to your
favorite shortwave station. It can be programmed to
activate peripheral equipment like a tape recorder to
record up to five different broadcasts, any frequency,
any mode, while you are asleep orat work. It will receive
AM, LSB, USB, CW and FM broadcasts,

There's never been an easier way to hear what the
world has to say. With the Bearcat DX1000 shortwave
receiver, you now have direct access to the world.

Uniden® PC22-E

List price $159.95/CE price $99.00

The Uniden PC22 is a 40 channel AM remote mobile CB
radio. It'sthe answerfortoday'ssmallercarswhich don't
always provide adequate space for mounting. Since all
the controls are on the microphone, you can stash the
“guts” in the trunk. The microphone has up/down
channel selector, digital display, TX/RX indicator and
external speaker jack. Dimensions: 5%" W x7%" D x
14" H. 13.8 VDC, positive or negative ground.

QUANTITY DISCOUNTS AVAILABLE
Order two scanners atthe same time and deduct
1%, for three scanners deduct 2%, four scanners
deduct 3%, five scanners deduct 4% and six or
more scanners purchased at the same time
earns you a 5% discount off our super low
single unit price.

Extraneous Signals

Buth Bandu™ radar detectors feature E.D.LT.™ the
Electronic Data Interference Terminator that edits-out
false alarm signals,
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Uniden® PC33-E

List price $59.95/CE price $44.00

The Uniden PC33 boasts a super-compact case and
front-panel mike connector to fit comfortably in today's
smaller cars. Controls: Power & Volume, Squelch;
Switches: ANL. Other features of the PC33 include
Graduated LED "S"/RF Meter, Digital channel indicator.
Dimensions: 6" W x 68" D x 1%" H. £13.8 VDC

Uniden® PC55-E

List price $89.95/CE price $59.00

The full featured Uniden PC55 front-panel mike con-

nector makes installation easier when space is a factor.
It has ANL, PA-CB, Channel 9 and RF Gain switches.
LED “S"/RF meter, TX lite, PA & external speaker jacks.
Dimensions: 6" W x 6" D x 17" H. £13.8 VDC.

=g TM
Bandit™ Radar Detectors
Now that everyone else has taken theirbest shot at
radar detection, the Uniden Bandit™ hasdone them
one better...with E.D.L.T.; the Electronic Data
Interference Terminator that actually edits-out
false alarm signals.

The Bandit 55, features a convenient brightness/
dimmer control for comfortable day or night driving,
plus a handy highway/city control for maximum
flexibility wherever you drive. The Bandit 95 Remote,
is a two-piece modular unit that lets you mount the
long-range radar antenna behind the grill, out of
view. The ultra-compact control unit can then be
inconspicuously tucked under the dash or clipped
to the visor.Order Bandit55-E for$119.00 each or
the Bandit 95-E Remote for $139.00 each.

OTHER RADIOS AND ACCESSORIES
FB-E-E Frequency Directory for Eastern U.S.A.....$12
FB-W-E Frequency Directory for Western U.S.A.
BC-WA-E Bearcat Weather Alert™. . ...
ABO-E Magnet mount mobile antenna .
AT70-E Base stationantenna............c..coouuns $35.00
Add $3.00 shipping for all accessories ordered at the same time.
Add $3.00 shipping per scanner antenna.

BUY WITH CONFIDENCE

To get the fastest delivery from CE of any
product in this ad, send or phone your order
directly to our Scanner Distribution Center”
Michigan residents please add 4% sales tax or
supply your tax |.D. number. Written purchase
orders are accepted from approved govern-
ment agencies and most well rated firms at a
10% surcharge for net 10 billing. All sales are
subject to availability, acceptance and verifica-
tion. All sales on accessories are final. Prices,
terms and specifications are subject to change
without notice. All prices are in U.S. dollars. Out
of stock items will be placed on backorder
automatically unless CE is instructed differ-
ently. A $5.00 additional handling fee will be
charged for all orders with a merchandise total
under$50.00. Shipments are F.O.B. Ann Arbor,
Michigan. No COD's. Most products that we sell
have a manufacturer's warranty. Free copies of
warranties on these products are available
prior to purchase by writing to CE. International
orders are invited with a $20.00 surcharge for
special handling in addition to shipping charges.
Non-certified checks require bank clearance.

Mail orders to: Communications Electron-
ics,” Box 1002, Ann Arbor, Michigan 481086
U.S.A. Add $7.00 per scanner, radar detector or
CB or$12.00 per shortwave receiver for U.P.S.
ground shipping and handlingin the continental
U.S.A. For Canada, Puerto Rico, Hawaii, Alaska,
or APO/FPO delivery, shipping charges are
three times continental U.S. rates. If you have a
Visa or Master Card, you may call and place a
credit card order. Order toll-free in the U.S. Dial
800-521-4414. In Canada, order toll-free by
calling 800-221-3475. WUI Telex CE anytime,
dial 671-0155. If you are outside the U.S. orin
Michigan dial 313-973-8888. Order today.
Scanner Distribution Center™ and CE logos are trade-
marks of Communications Electronics” Ad# 070184-E
t Bearcat is a registered trademark of Uniden Corporation.
Copyright® 1984 Communications Electronics

OrderToll Free...call

1-800-521-4414

Al COMMUNICATIONS
ELECTRONICS™
Consumer Products Division

818 Phoenix O Box 1002 O Ann Arbor, Michigan 48106 U.S A
Call TOLL-FREE B00-521-4414 or outside U.S.A. 313-973-8888
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backed copper patterns with the
pre-drilled holes, and press in
place. If you want to move a pat-
tern, you can—until the adhesive
cures. (After that time, the pattern
can still be removed if you need to
make changes to the board, but it
cannot be re-used.

Once you have your compo-
nent-mounting pads in place, you
can interconnect them with cop-
per tape. When traces cross, you
have two choices: You can use the
supplied insulating polyester tape

between the two crossing traces,
or you can run one of the traces on
the other side of the board.

That ability to make double-
sided boards (which, interestingly,
is not mentioned in the E-Z Circuit
instruction manual) is very impor-
tant. That's because the copper-
tape traces are thicker than what
you can etch, so you cannot run
them between, for example, IC-
pin pads. Being able to run traces
on both sides of the board helps to
compensate for that.

Bishop Graphics E-Z Circuit

OVERALL
PRICE

EASE
OF USE

INSTRUCTION
MANUAL

PmcE/VALUE

Our Twelve
Inexpensive
Ways To
Look Inside
Your ICs.

Testing and troubleshooting digital circuitry
no longer requires expensive equipment and
complex, time-consuming processes. Global
Specialties offers a family of twelve inexpensive
and easy-to-use logic-test products ranging
from hand-held digital logic probes and pulsers

to multi-point logic monitors.

These IC troubleshooting tools provide fast,
accurate testing of
all logic families in
laboratories, pro-
duction, quality con-
trol and field service
applications. We've
Probe advanced the design
and use of logic probes
and other digital test

Global Logic test family . . .

B LM-1 Clip Type 16 Ch. LM

B LM-2A Pocket Size 16 Ch.
LM

W LM-4 Pocket Size 40 Ch. LM
B LP-1 Low Cost Dual State

W LP-2 Dual State Probe

M LP-3 High Speed Probe

M LP-4 High Speed ECL Probe

W DP-1 Probe Type Digital
Pulser

products.

W LPK-1 Dual State Probe (Kit)

M DPK-1 Probe Type Digital
Pulser (Kit)

B LTC-1 Logic Analyze Test Kit

B LTC-2 High SEeed Logic
Analyze Test kit

needs.

Call our Product Availability
Phone: 1-800-243-6077

GLOBAL SPECIALTIES
An Interplex Electronics Company

70 Fulton Terrace

New Haven, CT 06512-1819 A
(203) 624-3103 TWX:710-465-1227 3

Your local Global distrib-
utor can help you select the
model which precisely fits your

ECL PRODBE LP-49

Once all of your pads and inter-
connecting traces are in place,
they must be soldered together.
(Even though a trace may be at-
tached to another by the adhesive
backing, they are not electrically
connected until they are sol-
dered.) The final step, of course, is
inserting the components and sol-
dering them to the copper pat-
terns. The component-mounting
pads have an epoxy-glass substrate
and can be soldered many times.
The traces and donut pads,
however, do not have that thermal
barrier. When they are soldered,
the adhesive can soften and the
patterns can slide and/or lift from
the board. If you solder with that
in mind (and you keep your solder-
ing iron in a vertical position), you
won’t have any trouble. The ad-
hesive regains full strength when it
cools.

What’s available

While the E-Z Circuit patterns
are available separately, their kits
offer a better value. Four Kkits,
which should fill the needs of most
hobbyists, are available. Each kit
consists of more than 200 pieces,
including such pressure-sensitive
copper configurations as donut
pads, multi-conductor strips, and
power distribution strips, as well
as TO-5, power-transistor, SCR,
and DIP mounting patterns.

The difference between the kits
is the type of boards (and card-
edge patterns) they contain. For
example, the AppleKit contains an
E-Z Bus board (that is shaped the
same as any apple card) and self-
adhesive card-edge connections.
The S-100 kit includes an S-100
board, the standard-bus kit in-
cludes a standard-bus board, and
the Eurokit contains two eurocard
boards. Kit prices vary from about
$63 to $68. R-E
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The Best Source for Hobbyists and Professionals

for Over 18 Years!

Time- and Money-Saving Advice . . .
Practical Troubleshooting & Repair Tips . . .
Hundreds
of Projects . . . Plus, Exceptional Savings

State-of-the-art Technology . . .

Select 5 Books
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FREE When You Join Now ——— = 5.

7 very good reasons to join
the Electronics Book Club

+ Big Savings. Save 20% to 75% on books sure to increase
your electronics know-how

+ No-Risk Guarantee. All books returnable within 10 days
without obligation

« Club News Bulletins. All about current selections—mains,
alternates, extras—plus bonus offers. Comes 13 times a year
with hundreds of up-to-the-minute titles you can pick from

« ““‘Automatic Order.” Do nothing, and the Main selection will
be shipped automatically! But . . . if you want an Alternate
selection—or no books at all—we'll follow the instructions you
give on the reply form provided with every News Bulletin

« Bonus Books. Immediately get a Dividend Certificate with
every book purchased and qualify for big discounts of 60% to
80%

- Extra Bonuses. Take advantage of added-value promo-
tions, plus special discounts

» Exceptional Quality. All books are first-rate publisher's edi-
tions selected by our Editorial Board and filled with useful,
up-to-the-minute information

i ELEE‘.THDNH}E Book Cius
I P.O. Box 10
l Blue Ridge Summit, PA 17214

Please accept my membership in the Electronics Book Club and send the 5 volumes

circled below, plus, my FREE copy of The Electronics Buyer's Guide, billing me $2.95
I plus shipping and handling charges. If not satisfied, | may return the books within ten
I days without obligation and have my membership canceled. | agree to purchase 3 or

more books at reduced Club prices (plus shipping/handiing) during the next 12
I months, and may resign any time thereafter.
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NEW PRODUCTS

Intell iaent Maodules!

INTELLIGENT MODULES, model
3600-80-016 and model 3600-81-020

are the latest additions to the FLIP
family of vacuum fluorescent dis-
play modules. Each is a single-
board module.

The model 3600-80-076 displays 1
line of 16 characters and measures
6.37" wide x 2.20" high x 0.70"
deep. The model 3600-81-020
displays 1 line of 20 characters and
measures 6.92" wide x 2.20" high
X 0.70" deep.

For the user’s convenience, an
integral switching power-supply

o PRECISION
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——

100 MHz 8 -TRACE
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DUAL TIME
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$1395.00

80 MHz QUAD INPUT
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ELECTRONICS
770 Amsterdam Ave., New York, NY 10025

H Write for FREE 136 page Catalog

SHIPPING CHARGES
For Orders ADD
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$100-5500..

Parcel Post ....

MASTER CARD * VISA
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Send Purchase Order, Check,
Money Order or C.O.D.

or Call Toll Free
800-223-0826
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provides all required drive volt-
ages from a single +5-volt DC in-
put. An on-board ASCII interface
controller handles all scan, re-
fresh, and data /O tasks, permit-
ting easy interface to an 8-bit data
bus.

The devices display an extended
ASCII character set of upper- and
lower-case letters, numbers, and
symbols using a 0.20" high 5 x 7
dot matrix. Display color is a
bright, broad-spectrum emission,
which peaks in the blue-green,
and is easily filtered to a wide
range of colors. Viewing angle is
typically 150 degrees.

The model 3600-80-076 is priced
at $74.00 each for 100 pieces; the
model 3600-80-016 is priced at
$79.00 each for 100 pieces.—Indus-
trial Electronic Engineers, Inc., 7740
Lemona Ave., Van Nuys, CA 91405.

DMM, model 8840A, is a 5%" digit
benchtop/system that provides
basic accuracy of 0.005% for one
year with a 24-hour specifications
of 0.002%. Complete software cal-
ibration, either manually or over
the bus, makes it easy to maintain
the 24-hour specifications rou-
tinely in those applications requir-
ing optimized accuracy.

CIRCLE 122 ON FREE INFORMATION CARD

At reading rates of 2.5 and 20
readings per second, the model
8840A has 5% digit resolution. At
the fast rate of 100 readings per
second, the resolution is 4% digits.
The model 8840A is priced at
$95.00. It is available with two op-
tions for true RMS AC and fully
programmable IEEE-488 interface
($150.00 each). A fully loaded pack-
age sells for $995.00. —john Fluke
Mfg. Co., Inc., PO Box C9090, Ever-
ett, WA 98206.

POWER SUPPLY, model WP-29A is
designed to provide an isolated AC

CIRCLE 123 ON FREE INFORMATION CARD

output from 0 to 150 volts, 0-2.25
amps continuous at 60 Hz. Input
voltage and isolated output volt-

age can be monitored on a large,
taut-band meter.

Secondary leakge is limited to
less than 0.1 milliamp—lower than
the established ANSI limits in
Specification Code C-101. The unit
is designed forincoming or outgo-
ing quality control, servicing, or
design work where testing circuits
at higher or lower than normal
voltages is required. The model
WP-29A is priced at $167.00 — VIZ
Test Equipment, 335 East Price
Street, Philadelphia, PA 19144. R-E

STOP!

Before you check

those other catalogs..

Check the best first,and save time!
The 15th edition:CEI'S 1984 fall catalog

CALL TOLL FREE FOR YOUR FREE CATALOG!
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OHIO WATS

1-800-543-3568

NATIONAL WATS
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New from B&K-PRECISION, for
telephone service, test and repair

COMPLETE TELEPHONE PRODUCT ANALYZER. A total
self-contained system for diagnostic testing,
servicing and calibration of corded and cord-
less telephones, answering machines and auto-
matic dialers. Performs every test you'll ever need
to test and repair any phone product including
verification of pulse and touch-tone numbers,
measurement of frequency error and modula-
tion deviation. MODEL 1050 $1695

MODEL 1050 $1695

MODEL 1045 $395

TELEPHONE PRODUCT TESTER. For in-store con-
sumer or service use. Tests handset cord, phone
line cord, dial/redial functions, voice and dial
number levels, ring function and voice quality of
corded and cordless phones, answering ma-
chines and automatic dialers. MODEL 4045 $395

CORDLESS TELEPHONE TESTER. Provides full servic-
ing and calibration capability for base and port-
able phone units. All rf test and measurement
functions. Replaces expensive FM generators and
modulation monitors, yet performs all tests re-
quired for cordless phone system analysis and
repair, including full frequency testing and align-
ment. Generates all prior and recently approved
frequencies. MODEL 1047 $895

CORTLEST TILEPONE TESTER | .-u
0]
I, S

v e Ilﬂ
I & 60 0|6

MODEL 1047 $895

MODEL 1042 $19.95

TELEPHONE LINE ANALYZER. Quickly identifies a
problem as external or in the phone itself. Tests for
condition of external phone line, phone line cord,
ring and line voltage levels and polarity. Easy fo
use, no batteries or external power needed.
MODEL 1042 $19.95

These test instruments cover every possible level of service required for felephone products. They
are equally useful for training. The insfruction manuals provided offer a comprehensive course of

& training for service personnel and students. Call your nearest B&K-PRECISION distributor for off-the-
= shelf-delivery or additional information—or contact BEK-PRECISION.
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An exciting new
technology
UEVAUELC

it possible to offer
color displays in
applications where
previously they have
been impractical or
impossible. In this
article we'll

look at that
technology, and its
first commercial

application. .

i

HIGSCOR

MOST READERS OF RADIO-ELECTRONICS
are familiar with shadow-mask CRT's.
Those CRT's are used in the vast majority
color display applications, including the
most familar of all, the color TV. But
several breakthroughs in color-display
technology have recently occurred,
breakthroughs that could eventually make
the shadow-mask color CRT obsolete.
One of the most recent of those break-

throughs is the new liquid-crystal color

shutter (or switch) from Tektronix (PO

CARL LARON
ASSOCIATE EDITOR

Box 500, Beaverton, OR 97077). The
color shutter is used in combination with a
high-resolution monochrome CRT and al-
lows the monochrome CRT to display
color images. The system developed by
Tektronix offers the advantage of high-
resolution color—much higher than pos-
sible with shadow-mask CRT’s—at a rea-
sonable cost. We'll take a closer look at
the color shutter in a moment, but first
let’s take time to review some important
LCD basics.
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LCD basics

A liquid crystal is an organic com-
pound; that means that it is a compound
that consists of carbon, hydrogen, oxy-
gen, and nitrogen. What is different about
a liquid-crystal compound is that it is fluid
like a liquid, but has the optical properties
of a solid.

Another interesting property of a liquid
crystal is that its molecules, which are
shaped like long rods, act like dipoles in
the presence of an electric field. That
means that the alignment of molecules in
aliquid crystal can be controlled by apply-
ing and removing an electric field.

Liquid-crystal displays differ from
other types of displays in that they scatter
rather than generate light. The type of
LCD used in watches and calculators, as
well as in the color shutter, consists of a
vertical polarizer, a liquid-crystal cell (the
cell used in the shutter will be described
below), and a horizontal polarizer. When
there is no electric field present, the lig-
uid-crystal material is in its relaxed state.
In that state, the liquid-crystal molecules
nearest the polarizers have their long axes
paralle] to the polarizers with subsequent
layers twisting through the 90° between
horizontal and vertical (see Fig. 1-a).
Light from the light source passes through
the horizontal polarizer, is twisted 90° by
the liquid crystal, and passes out through
the vertical polarizer. Someone looking at
the LCD will see light.

When an electric field is applied, the
liquid-crystal material is in its driven
state. In that state, the liquid-crystal mol-
ecules are oriented parallel to the direc-
tion of the field (see Fig. 1-b). Because of
that, the natural twist is destroyed, and
hence, the light is not rotated by the LCD.
Therefore the light is absorbed by the ver-
tical polarizer and a viewer would see a
dark area.

The &t cell

Tektronix’ major accomplishment in
developing the color shutter was in devis-
ing a liquid-crystal device, called a 7t cell,
with a fast-enough switching time. Most
liquid crystals switch (change between a
relaxed and a driven state) at rate of 20 to
100 milliseconds. The 7t cell has a switch-
ing time of 1.7 milliseconds.

The mt-cell consists of two glass plates
coated with indium-tin-oxide, a thin layer
of silicon-dioxide (which serves as an in-
sulator), and a special alignment layer. It
has a special structure in which the liquid-
crystal molecules are arranged so that
when the applied electric field is removed,
the liquid flow within the cell does not
oppose the natural rotation of the liquid-
crystal molecules into their relaxed (twist-
ed) orientation. That is the key to the fast
switching times.

Another factor in developing the m-cell
was the thin cell spacing that Tektronix
has achieved. The cell spacing must be

HORIZONTAL
POLARIZER
VERTICAL
POLARIZER
a
HORIZONTAL VERTI
POLARIZER POL;RE?:E-R

b

FIG.1—WHEN NO ELECTRIC FIELD IS PRESENT, as is the case in a, an LCD rotates light 90°, allowing it
to be seen. When an electric field is present, as is the case in b, light is not rotated so it is absorbed by

the polarizer.

LIQUID-CRYSTAL
mCELL

e

SILICONE

COLOR POLARIZERS

CRT

ELASTOMER

LINEAR
POLARIZER

FRONT GLASS
& (ANTI-

REFLECTIVE
COATING)

SEALING

REAR GLASS

MATERIAL

FIG. 2—TO MAKE THE COLOR SHUTTER, the nt- cell is sandwiched between, and optically coupled to,
a pair of orthogonal color polarizers and a linear polarizer.

very accurate because the switching
characteristics described above depend on
the cell being very thin and uniform. If the
cell is made too thin, however, it will not
have the required optical properties. The
company has developed techniques for
cell spacings of 3 to 10 micrometers with a

tolerance of 300 nanometers. Cells with
that spacing have been manufactured in
sizes ranging from 5 to 40 centimeters,
although the actual viewing area is only
about 90% of the cell size; that limited
viewing area is due to mounting consid-
erations.



The color shutter

To make the color shutter, the m cell is
sandwiched between, and optically cou-
pled to, an orthogonal set of color polar-
izers (orange and blue-green) and a
horizontal linear polarizer (see Fig. 2).
The “sandwich’ is then placed in front of
a CRT that uses a phosphor whose emis-
sion peaks are in the orange and blue-
green portions of the spectrum (see Fig.

3).
100 _ ”

50

% TRANSMISSION

1 _L _l_u
4500 5500 6500

WAVELENGTH-ANGSTROMS
FIG. 3—IN THE CURRENT TEKTRONIX SYS-
TEM, a CRT with a phosphor whose emission
peaks lie in the orange and blue-green regions
is used.

To generate a multi-color display, both
the screen and the shutter are switched
synchronously. A block diagram of the
system is shown in Fig. 4. In one frame,
all of the information that should appear
in orange is displayed. In the next frame,
all of the information that should appear
in blue-green is displayed.

The role of the 7t cell in this system is to
be sure that only light of the appropriate
color will be passed. Orange light enter-
ing the shutter is vertically polarized by
the orange polarizer; blue-green light en-
tering the shutter is horizontally polarized
by the blue-green polarizer. (Note that the
color polarizers also polarize white light
as indicated in Fig. 4.) During the “‘or-
ange” frame, the liquid-crystal is in its
undriven state. Orange light is thus ro-
tated 90° by the liquid-crystal and passes
through the horizontal linear polarizer.
The horizontally polarized blue-green
light is also rotated, but it is rotated out of

the transmission axis of the linear polar-
izer and is thus absorbed.

During the *‘blue-green” frame, the
liquid-crystal molecules are oriented so
that they do not twist light. Thus, the
horizontally polarized blue-green light is
passed by the horizontal linear polarizer
while the vertically-polarized orange light
is absorbed.

As the alternate frames are viewed, the
eye integrates them to produce a multi-
colored image. With the phosphor/polar-
izer combination used in this system, any
color that can be created by combining
orange and blue-green can be displayed
by varying the intensity of the scanning
beam. To achieve flicker-free operation,
each color (frame) is repeated at a rate of
60 Hz; thus, the two field system will run
at a rate of 120 Hz.

Although orange and blue-green are the
colors chosen by Tektronix, any two col-
ors could be used through the proper se-
lection of color polarizers and phosphors.
For instance, early versions of the color
shutter used red and green. The colors
chosen for the current shutter were se-
lected because they, and neutral (a color
formed by the combination of the two
primary colors and used in the first com-
mercial application of the new tech-
nology—more on that later), are
spectrally separated enough to be easily
distinguishable, but close enough to mini-
mize the eye’s need to refocus.

As indicated above, only colors that
can be generated by combinations of two
primary colors can be displayed.
Tektronix is continuing with its research
in order to develop a shutter capable of
displaying colors that could be produced
by three primary colors. Such a shutter
would be capable of producing a full
gamut of colors, with results comparable
to, or better than, conventional color dis-
plays.

Advantages

The development of the liquid-crystal
color shutter is important for a number of
reasons. Perhaps most significant is its
high resolution. Because a monochrome
CRT is used in place of a shadow mask (or

. SYNC = LC
CIRCUITS DRIVER
. v /' mCELL LINEAR
ORANGE, BLUE/GREEN PHOSPHOR o POLARIZER
POLARIZER

FIG. 4—BLOCK DIAGRAM OF THE liquid-crystal color shutter display system. Information is fed to the
CRT in two sequential fields, which are synchronized with the switching of the color shutter.

other type, such as penetration-phosphor)
color CRT, much better resolution is pos-
sible than with any other type of color
display. That means, of course, much bet-
ter graphics, and clearer, easier-to-read
text.

The use of a monochrome CRT is also a
key to a number of other advantages of-
fered by the display. For one thing, adding
color capability to a monochrome instru-
ment will not require repackaging the in-
strument to accommodate the longer
color CRT. Also, due to the absence of a
fragile shadow-mask or complex electron-
gun, monochrome CRT’s are inherently
more rugged than color CRT’s. Use of a
monochrome CRT also eliminates the
color-convergence problems that plague
other types of color displays.

One potential problem with the display
arises from the fact that the system is field
sequential. In the system, the brightness
of a given color will be reduced to a max-
imum of 25% of the brightness of that
color on a continuously rastered CRT.
That is due to two factors. One is that
since the system is field-sequential, the
two colors have a 50% duty cycle (since
the frames alternate, each color is dis-
played only half of the time). The second
factor is that an ideal polarizer has a trans-
mission factor of about 50%. We are deal-
ing with real devices here, however.
Taking into account factors such as the
non-ideal nature of the polarizers, the
brightness level of the display is only
about 12%--14% of the brightness level of
a continuously rastered display.

What offsets that potential problem is a
high and controllable contrast-ratio. The
combination of color and linear polarizers
used in the Tektronix system allows for
contrast ratios that can exceed 20:1. The
contrast ratio of the display can be varied
by varying the intensity of the scanning
beam. That high contrast ratio allows the
display to be satisfactorily viewed under
high ambient-light conditions, even in full
sunlight.

Applications

There are, of course, a number of ap-
plications where the new Tektronix tech-
nology can provide color capability where
it has not been practical before. Examples
of that include small instrument displays
such as oscilloscopes, logic analyzers,
and spectrum analyzers. Those instru-
ments require high-resolution displays to
adequately convey waveform informa-
tion. Another area where color would be
useful is in system-control displays. In
that application, color could be used for
highlighting special situations or warn-
ings.

In fact, the display could be used in any
application where color is desired, but
high-resolution is required. It would be
ideal, for example, for word processing.
In addition, the display’s high contrastis a
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FIG. 5—THE MODEL 57716 from Tektronix. That oscilloscope is the first commercial application of
Tektronix' liquid-crystal color shutter technology.

great advantage in the high ambient light
of the typical office.

The 5116

Textronix” first commercial application
of the liquid-crystal color shutter was in
its 5116 color-display oscilloscope. The
usefulness and practicality of the color
shutter is clearly illustrated by that de-
vice.

In that scope (see Fig. 5), the color
traces are used to make it easy to dis-
tinguish between channels, for emphasiz-
ing certain types of important informa-
tion, and in general to make the scope
easier and more efficient to use.

In the past, oscilloscopes have used a
variety of schemes to make them easier to
use. Those schemes include highlighting,
cursors, and alphanumeric readouts. The
addition of color merely takes those
schemes one step farther. In the 5//6, for
instance, channel 1 data is displayed in
blue-green while the channel 2 data is
displayed in orange. Further, the alpha-
numeric readouts are color coded by
channel, while the X-Y and time-base
measurements are displayed in neutral
(off-white).

The use of color allows users to over-
come many of the shortcomings of tradi-

tional oscilloscopes. For instance, in the
past, one problem has been how to display
multiple traces while taking advantage of
the full vertical resolution of the os-
cilloscope. When the traces are of one
color, confusion often arises when those
traces are overlaid. In the 5116, the use of

color eliminates that problem. The chan-
nel-1 and channel-2 traces are, of course,
displayed in their designated colors; with
the areas of the waveform overlap shown
in neutral.

Of course, one of the key factors in the
eventual success or failure of liquid-crys-
tal color shutter technology is its cost to
implement. Right now, the only indica-
tion of that cost is found in the 5//6. The
basic 5//6 color oscilloscope carries a
suggested list price of $2335. That scope
is the color version of the monochrome
5110, which is priced at $1505. That boils
down to a cost of $830 for the color shutter
alone.

Note, however, that the prices quoted
above are for basic models. When the 5716
is mated with the 5D/0 waveform digitzer
(which turns the 5116 into a color digital-
storage-oscilloscope) the total cost be-
comes $5185. At that price level, the $830
for the color shutter does not represent
quite as large a percentage of the total
cost. Just as with any technology,
however, it is reasonable to assume that as
production picks up, costs will drop, mak-
ing the color shutter an extremely attrac-
tive display option.

As time goes on then, 1t is reasonable to
assume that the color shutter will be used
in a wide variety of products and applica-
tions. In addition, it is likely that it will be
used in a variety of non-Tektronix prod-
ucts. That’s because the manufacturer has
recently announced that it intends to sell
the new technology to other companies
for use in their products.

In summary, the liquid-crystal color
shutter, with its dual properties of color
and high resolution, offers instrument
manufacturers an attractive alternative to
other types of color displays. It is reason-
able to assume that we’ll be seeing them
in a great number of products before too
long. R-E
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The future of shortwave broadcasting is being decided by a pair of international conferences,
the first of which was held this year. Here is a report on that first conference, including a look at
what was accomplished, and, perhaps more importantly, what was not.

ON THE SURFACE, THE WORLD ADMIN-
istrative Radio Conference for the
Planning of the Shortwave (High Fre-
quency) BroadCasting Service (WARC-
HFBC) was a rousing success. Held under
the auspices of the /nternational Telecom-
munication Union (ITU), the Conference
was charged with the task of preparing a
report containing a set of technical stan-
dards to be used in the planning of the
shortwave broadcasting bands.

STANLEY LEINWOLL*

In addition, the Conference was di-
rected to develop a set of principles and
procedures governing the use of the short-
wave broadcasting bands, and to decide
upon a method of planning those bands.

The report of the first session is to be
transmitted to a second session, now
scheduled to be held in Geneva for seven
weeks during early 1987. That second ses-
sion is scheduled to carry out the actual
planning.

In all, some 575 delegates from 115
countries participated in WARC-HFBC,
which was held in Geneva, Switzerland,
from January 10-February 11, 1984. In
addition to the countries represented,
there were 20 observers from various re-
gional and international organizations,
including the International Amateur Ra-
dio Union (IARU).

When one considers the diversity of
interests and cultures represented at the
Conference—East, West, and Third

*Stanley Leinwoll is Director of Engineering for Propagation and Frequency Management,lRadiq Ereg Europe/
Radio Liberty. He was a member of the United States Delegation to the WARC-HFBC, and is participating in the
intersessional activities in preparation for the second session of the Conference, now scheduled for early 1987.

World; developed and developing coun-
tries; large users of the spectrum and
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THE U.S. DELEGATION to the WARC-HFBC

small, and old, established broadcasters
as well as newcomers—it is a miracle that
anything at all was accomplished. The
basic problems involved polarization be-
tween the larger users of the spectrum,
those with extensive worldwide or nation-
al broadcasting commitments, and the
smaller users, who were seeking as-
surances that their spectrum requirements
would be met and guaranteed.

And indeed, during the five gruelling
weeks of the Conference, it appeared on
more than one occasion that the Con-
ference would fail because of stalemates
that developed over seemingly irresolva-
ble issues. Everyone present made monu-
mental efforts to resolve some of those
conflicts, and many of the delegates
worked fifteen to twenty hours a day dur-
ing the second half of the Conference in
an effort to achieve reasonable solutions.

Finally, however, the Conference was
able to complete its report. That report is
101 pages long, and includes over 70
pages of technical standards and pro-
cedures. In contrast, the sections dealing
with planning principles and procedures,
and the planning method itself, are only 9
pages long. Of greater significance is the
fact that some of the basic principles and
procedures are vaguely worded, others
are provisional, and some are confusing.

A careful reader of that report comes
quickly to the conclusion that many fun-

damental problems remain, and that the
delegates attending the second session
will be required to work long hours with
diligence, patience, resourcefulness, and
dedication in order to bring that second
session to a successful conclusion.

So, although the Conference did com-
plete its report, the document is a caldron
bubbling with unresolved issues, pro-
cedures that must be clarified, software
that is yet to be developed, and principles
that are still to be tested.

Between the first and second session of
the WARC-HFBC, the International Fre-
quency Registration Board (IFRB), one of
the permanent organs of the ITU, has
been charged with a number of vital pre-
paratory tasks, including the development
of the software necessary to test and im-
plement the planning method adopted at
the first session. That method appears to
be one of the most complex planning pro-
cesses ever attempted, and the tasks be-
fore the IFRB are indeed formidable.

Some of the major problems facing the
IFRB, and the second session will be de-
scribed shortly. But first, the good news!

Technical standards

One of the most significant accom-
plishments of the first session was the
adoption of some 73 pages of technical
standards that cover virtually every aspect
of shortwave broadcasting. Those in-

clude: double-sideband system specifica-
tions; protection ratios; receiver charac-
teristics; required transmitter power;
propagation, radio noise, and solar index-
es; usable field strength; antenna and
transmitter characteristics; reliability; de-
lineation of reception areas; rules dealing
with the maximum number of frequencies
for broadcasting the same program to the
same area, and specifications for and pro-
gressive introduction of, a single-side-
band (SSB) system.

As just indicated, the Conference
adopted a format for the progressive intro-
duction of single-sideband transmissions,
including a set of single-sideband system
specifications that will allow the number
of transmitters to be increased signifi-
cantly without a corresponding increase
in the amount of spectrum space allocated
to shortwave broadcasting. Since such a
system will render most of the transmit-
ters and receivers in operation today ob-
solete, the Conference decided that the
progressive introduction of SSB, over a
period of something like twenty years,
was the most effective way of overcoming
the technical and economic problems that
are sure to arise. The second session of the
Conference will determine the precise
starting date and the duration of the transi-
tion period, but at this writing, it is a
virtual certainty that the completion of the
conversion will not take place in this cen-



tury, and in all probability not before the
year 2010.

Planning principles
The remainder of the report dealt with
the principals and procedures that are to
be used in planning the shortwave bands.
Those principles include:
® planning of the bands is to be based on
the principle of equal rights of all coun-
tries, large or small, to equitable access to
those bands for use in accordance with the
decisions taken by the Conference;
® the planning of the high-frequency
broadcasting service shall be based on
four seasonal plans;
® the minimum broadcasting require-
ments submitted by the various nations
shall be satisfied on an equal basis at the
overall level of broadcasting reliability
adopted by the Conference;
® the planning process is to be based on
double-sideband transmissions with the
possibility for countries so wishing to use
single sideband, provided that the level of
interference caused to double-sideband
transmissions appearing in the plan is not
increased;
® whenever possible, only one frequency
shall be used to meet a given broadcast
requirement,
® and, finally, the highest possible
number of submitted broadcasting re-
quirements are to be included in the plan.
Although those principles read very
well, it is evident that some may be easier
to satisfy then others, and that before they
are finally implemented they will have to
be tested against a complete set of opera-
tional requirements.

Planning method

The planning method adopted by the
first session is a highly complex pro-
cedure; a block diagram of the procedure
is shown in Figure 1. It comprises 11 steps
that will be the subject of tests to be con-
ducted by the IFRB during the interses-
sional period. Steps 3 through 8, and step
10 (indicated by the dashed box) are to be
drawn up using the computer at ITU head-
quarters in Geneva.

That planning method represents a rad-
ical departure from the procedure now in
effect. Under Article XVII of the Radio
Regulations, all broadcasters submit their
schedules to the IFRB six months in ad-
vance of implementation. The IFRB pub-
lishes that information in a book, called
the Tentative Schedule. Where conflicts
arise, it is up to the individual countries
involved to solve them. In some in-
stances, the IFRB offers recommenda-
tions for resolving the conflicts, but ac-
ceptance of these recommendations is not
mandatory. The new procedure, in con-
trast, will leave many of the crucial deci-
sions up to the IFRB.

The software to be used in the planning
process has not yet been developed by the

FILE REQUIREMENTS

I

UNDER CONSIDERATION

RECQUIREMENTS FOR THE SEASON

PROPAGATION ANALYSIS
AND SELECTION OF THE

APPROPRIATE FREQUENCY BAND

I

TO REQUIREMENTS

PLANNING PRINCIPLES APPLIED

!

SELECTION OF THE TECHNICAL
CHARACTERISTICS
(TRANSMITTING POWER, ETC.)

I

COMPATIBILITY ANALYSIS AND
SELECTION OF FREQUENCY

.

RELIABILITY ANALYSIS

ADJUSTMENT
PROCESS

CRITERIA
AND REQUIREMENTS
MET?

. SEASONAL
PLAN

ADDITIONAL PROCEDURES
MODIFICATIONS, ADDITIONS,
ETC.TO BE DEVELOPED.

FIG. 1—THIS BLOCK DIAGRAM shows the planning procedure drafted by the first session of the
WARC-HFBC. The steps contained within the dashed box are to be performed by computer.

ITU, and doing so will be an extremely
complex task because of the many varia-
bles involved. Those variables include
changes in season, sunspot number, time
of day, hours of operation, and location of
not only the transmitter for which a fre-
quency is being sought, but all other
transmitters throughout the world operat-
ing on or adjacent to the frequency being
used. Other variables include type of an-
tenna as well as transmitter power. Fur-
thermore, the use of a computer to predict
optimum frequencies involves risks. In
the past, computer-generated propagation
models have lacked the accuracy required
to produce highly reliable schedules.
Despite those drawbacks, that pro-
cedure was supported by the Third World
and developing countries because they do
not have the technical expertise to choose
and evaluate the best possible frequencies
for their broadcast services. It was their
position that by having the IFRB choose

the frequency band and/or frequency, it
would provide them with technical as-
sistance they cannot provide for them-
selves.

Some very major questions, par-
ticularly those involving modification
procedures, still remain unanswered. The
prediction method chosen is based neces-
sarily on simplified propagation models,
and there is considerable doubt about the
accuracy that will result. In many cases,
even using the most sophisticated pro-
grams currently available, there are sig-
nificant differences between the frequen-
cy band predicted to be optimum, and the
one that actually turns out to be optimum.
Where such differences occur, methods
will have to be developed for changing
bands or frequencies in order to insure the
success of the services affected.

That concept shapes up as one of the
most troublesome issues to be faced at the
second session. The first session was
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In Gomputer Electronics...

NTS iNTR0ONIC" HOME
TRAINING GIVES YOU

THE EDGE |

The competition for
High-Technology
careers is strong,
and the rewards
are great. Give
yourself the edge
you need by training
with NTS.

NTS ITRAOIIC home training provides
you with a special kind of “Hands-On”
experience that prepares you better,
develops your skills faster. You advance
as quickly as you wish, working with
actual circuits, diagrams, schematics,
and state-of-the-art hardware. There are
a dozen different NTS programs in
electronics to help you develop and
reach your potential. They range from
basics to advanced areas in several
fields. And the ALL-NEW NTS course
catalog spells it all out. It's free, and
does not obligate you in any way. Send
for it today.

A GROWTH INDUSTRY

High-Technology is a growth industry. The
evidence is clear, and most observers predict a
steady expansion due to a relatively strong flow
of investment capital into computers, electronics
and precision instruments. Sales of computers
alone will reach an estimated ten million units
this year. This means challenges and new

employment opportunities, especially in
servicing and maintenance. Computer servicing
skills can best be learned by working directly on
field-type equipment. NTS electronic hardware is
selected and developed especially for the
training program with which it is associated. You
learn by doing, by assembling, by performing
tests and experiments, covering principles of
computer electronics, microprocessor trouble-
shooting, and circuitry.

MICROCOMPUTERS

NTS offers three programs in computer
electronics. You will receive training covering
solid-state devices, digital logic circuitry, and the
fundamentals of the computer itself. Instruction
includes micro-control technology and detailed
operation of microcomputers. These courses will
prepare you for entry-level in many facets of the
computer industry such as field service and
customer engineering as well as programming.
In addition to written texts your course includes
the NTS/HEATH disc-drive computer which you
assemble as part of the training process. The
assembly and use of the computer will serve to
reinforce practical application of principles.



MICROPROCESSOR TECHNOLOGY

The field of industrial and microprocessor
technelogy encompasses the application of
electronic microprocessor control principles.
Your course takes you from fundamentals of
digital electronics and associated circuitry
through the application of the microprocessor as
a control device. You will learn how to move and
manipulate instructions and information. The
microprocessor trainer included in your course is
a microcomputer system designed as a practical
tool for learning the use of software and
hardware techniques utilized in the linking of
microprocessors to various systems.

DIGITAL ELECTRONICS

The NTS Compu-Trainer is a fascinating solid-
state device which you will build in order to
perform over ninety logic circuit experiments.
These experiments serve to emphasize an area of
electronics which is essential to the under-
standing of state-of-the-art control equipment;
they are also extremely important to those
wanting to pursue a career in computer
servicing. Separate courses involving the
Compu-Trainer are also available in
Microcomputer Servicing and Digital/Analog
Electronics.

ROBOTICS & VIDEO TECHNOLOGY

Other NTS cou rses cover a wide range of
specialization. In Robotics, the NTS/Heath Hero |
is included to train you in robotic applications in

manufacturing processes. In Video technology, a
new course features the advanced NTS/Heath Z
Chassis “Smart Set” color TV with computer
space command remote control and space
phone. This is an excellent program for those
interested in a career in video servicing with
microcomputer basics.

EARN CEU CREDITS

America's industrial giants are turning more and
more frequently to home study as an effective way
to upgrade employee skills. You benefit from the
experience NTS has gained in its 79 years as a
leader in technical training. The skills and
experience gained in the building of kits and test
equipment provide you with training that cannot
be duplicated. And,
depending on the
program you select,
you can earn up to
30 CEU credits for
successful
completion.
Complete details
included in the
catalog.

Use the mail-in card or fill out and mall the coupon. Indicate the field of your choice.
{One, only please.) FREE full color catalog will be sent to you by return mail.

NO OBLIGATION

NATIONAL
TECHNICAL
SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905
Resident and Home-Study Schools

4000 So. Figueroa St., Los Angeles, CA 90037

r-- . S S S

NATIONAL TECHNICAL SCHOOQOLS Dert 206104
4000 South Figueroa Street, Los Angeles, CA 90037

Please send FREE color catalog on course checked below:
O Robotics
O Digital Electronics O Video Technology
O Auto Mechanics 0O Home Appliances
O Air Conditioning/ Solar Heating

Name — — Age

O Computer Electronics

Address

City State

Zip Phone ( ) —

[ Check if interested ONLY in classroom training in Los Angeles
O Check if interested in G.I. Bill Information.

-
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marked by some heated debates over
modification procedures, but in the end,
nothing was resolved. Thus, that thorny
problem was left for the second session to
address. Yet, it remains clear that if the
planning procedure is to be successful,
some method of modifying assignments
must be devised to take care of instances
where the predicted optimum frequency
differs from the actual one.

But the issue over which the Con-
ference nearly failed was over rules for
dealing with incompatibilities. That is:
What happens when the total number of
requirements in a certain band, at a par-
ticular hour, to a specified reception zone,
exceeds the available spectrum?

The larger broadcasters held that all
requirements should be met, even if that
meant accepting lower standards and less
protection. It was their position that
equality meant literally that all require-
ments would be treated equally.

The developing countries led by Iran,
India, and Algeria, disagreed. They held
that there was a difference between equal-
ity and equity. Their view was that if there
were (o0 many requirements to be satis-
fied in the existing spectrum, then all
countries should be guaranteed a certain
minimum number of requirements that
would be satisfied at an agreed-upon level
of protection. After that, those countries
with large numbers of requirements
would either have to reduce some of them
or accept reduced protection.

With the battle lines drawn early, the
issue became more and more acrimonious
as the Conference progressed. At the elev-
enth hour a highly complex three-tier sys-
tem, which satisfied no one, even those
who purported to understand it, was pro-
posed. That compromise also would have
failed if it hadn’t included the stipulation
that during the intersessional period the
IFRB would develop the software re-
quired to test the proposed method, and
report the results of those tests to the sec-
ond session. The success of the second
session will depend, to a great extent, on
the ability of the Conference to deal with,
and resolve successfully, that key issue.

Perhaps the most sensitive actions to be
taken at the WARC-HFBC concerned
jamming. The Conference adopted a reso-
lution relating to the avoidance of harmful
interference in order to improve the use of
the shortwave bands allocated to the
broadcasting service. The original resolu-
tion, proposed by the Netherlands, con-
tained very strong language, and specifi-
cally identified jamming and the extent to
which it disrupts shortwave listening. The
Dutch found that of 85 broadcasts from
stations in the Far East, Middle East, Af-
rica, and the Americas that were
monitored, 32 were affected by jamming.

The Dutch resolution further indicated
that it feared that that form of harmful
interference jeopardized the orderly plan-

ning of the high-frequency broadcast
bands.

It further proposed the organization of
extensive monitoring programs to identify
countries causing harmful interference.
The program’s findings were to be re-
ported to the second session of the Con-
ference.

It must be emphasized that never in the
history of the ITU has the subject of jam-
ming been brought up, because that has
been considered a primarily political sub-
ject, and not appropriate for discussion at
a technical forum. However, the Dutch
resolution pointed out, as indicated
above, that such harmful interference ad-
versely affected the rational planning of
the shortwave broadcasting spectrum, and
that it had to be considered.

After some frantic behind-the-scenes
maneuvering among a number of coun-
tries, a resolution that was acceptable by
consensus was agreed upon. That resolu-
tion eliminates any reference to the word
jamming, or intentional harmful inter-
ference, although its intent is unmistaka-
ble. It further calls for monitoring efforts
to be conducted through the IFRB to iden-
tify countries causing that harmful inter-
ference, and that information is to be
made available at the second session of
the WARC-HFBC.

The manner in which that monitoring is
performed during the intersessional
period, and the extent to which use is
made of it, may be of vital importance in
assessing the impact of harmful inter-
ference, and determining the possibility
of rational planning at the second session.

A companion to the resolution on
harmful interference did not fare as well.
Originally submitted jointly as a planning
principle by England and the
Netherlands, that principle called upon

the Conference to adopt a planning meth-
od that included procedures to ensure
broadcast reliability for all countries.

That principle was not supported by the
big three in the non-aligned/developing
country bloc—Algeria, India, and Iran,
and it was subsequently diluted consider-
ably. It became a procedural item instead
of a principle, and it gives very little to
countries whose transmissions suffer
from intentional harmful interference.
The item now reads in part:

Actions relating to harmful
interference
In the event of harmful interference

to an HF broadcasting service which is

using an assignment in accordance

with a current seasonal plan, the Ad-
ministration concerned shall have the
right to request the prompt assistance

of the IFRB in finding another frequen-

cy to help restore that service to the

level of reliability achieved in the plan.

Any new frequency proposed by the

IFRB shall not adversely affect the

seasonal plan in operation...

That procedure offers a country (Ad-
ministration) whose transmissions are
being jammed woefully little in the way of
relief. In effect, it gives it the option of
substituting one jammed frequency for
another, if that does not “‘adversely affect
the seasonal plan in operation.”

The second session of the Conference
will have many very difficult problems to
address, not the least of which is the one
dealing with harmful interference, how to
cope with it, and how to take it into ac-
count in preparing a planning procedure
that is to work effectively. In addition,
many complex and highly controversial
issues have yet to be addressed, both dur-
ing the intersessional period, and at the
second session of the Conference. Be-
cause of that, the second session may
prove to be quite “interesting.” R-E
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Turnkey Systems

A TVRO system does not have to be bought and assembled piece-by-piece—

turnkey systems offer an attractive alternative.

PUTTING TOGETHER A HOME SATELLITE-
TV reception system doesn’t have to be a
step-by-step, component-by-component
process. You can do it that way, of course,
if you choose. But there is an alter-
native—the turnkey system.

Typically a turnkey satellite-TV system
consists of everything you need—from
the antenna to the receiver—to start
watching satellite-beamed programming.
Some systems also include add-ons such
as stereo processors and the like.

In this article, we won’t be presenting

the specifications of each system in detail.
That’s because the specifications of many
of the components that make up these
turnkey systems can be found in the spe-
cial “Receiving Satellite Television™ sec-
tion in the October issue of Radio-
Electronics. However, we will be includ-
ing some of the more important specifica-
tions as a guide.

Caveat emptor!

Before we begin our look at complete
packages remember that when you buy a

MARC STERN

turnkey system, you will pay a price for
the convenience. At best, you will find
turnkey systems to be priced about the
same as what you'd expect to pay for the
individual components—but it can cost
much more. (Especially because some
components are discounted, while turn-
key systems rarely are.) And keep in mind
that the prices that you see here are only
approximate. In most cases, it’s the deal-
er—not the manufacturer—that assem-
bles the components into a system and
sets the price.
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[s convenience the only advantage of a
turnkey system? Not really: Buying the
system from a single manufacturer gives
you reasonable insurance that all the parts
that make up the system are properly
matched. Further, if the system ever needs
servicing, you’ll know who to call—even
if you don’t know which part is causing
the problem.

If assembling a TVRO system doesn’t
appeal to you. don’t give up—turnkey
systems are certainly a good way to go.
Let’s now take a look at what’s available.

Birdview Satellite

For $2995, Birdview offers a multiple-
receiver, satellite-TV system—the
20/20M—that allows you to have several
satellite receivers tuned to separate chan-
nels simultaneously. The matched system
includes a receiver, Low-Noise Block
downconverter (LNB), LS540 line splitter,
infrared remote-control, antenna, and an-
tenna-drive control. The system also fea-
tures stereo capability and digitally
synthesized tuning.

BIRDVIEW'S LNB is one of the main compo-
nents in the multiple-receiver system.

The LNB and the 4-way splitter are the
main components in the multiple-receiver
system. Using the original Birdview de-
sign, the LNB features a 4.7-GHz os-
cillator with a stability of 2 ppm/°C and a
noise temperature of 90° Kelvin (1.17 dB).
The LNB has a nominal conversion gain
of 70 dB. The unit downconverts the 24
available transponder signals as one block
with a range of 500-1000 MHz.

The output of the LNB can be fed to up
to four satellite receivers by using the
L540 line splitter. Then, each receiver can
be tuned to a different transponder fre-
quency (but on the same satellite, of
course).

Channel Master

Channel Master offers a variety of high-
performance satellite-receiving systems.
They all feature the same basic electronic
components and differ in antenna size and
mount (either manual or motorized).

With an 8-foot manually adjusted dish,
the 6/47 system is available for $1,895
($2395 for the motorized 6247). The
6174, with a 10-foot manually adjusted
dish, is priced at $2495 (the motorized
version, 6274, sells for $2995). A system
with an 6.8-foot dish is priced at $1695 for

the manual version ($2095 for the
motorized version).

Those systems include the 6/28 re-
ceiver, which features 24-channel push-
button tuning, automatic polarity-switch-
ing, LED channel-display, center fine-
tuning meter, and signal-strength meter.
A higher grade receiver is available for
$300 more.

The dish is a prime-focus fiberglass
type. The feedhorn combines the low-
noise amplifier, scalar feed and polarizer.
The antenna mount is the polar type and
can withstand winds of more than 100
mph. The optional motor-driven tracking
system features up and pownN buttons to
aim the antenna and a three-digit readout.

The LNA's, either 100° or 120°, cover
the standard 3.7-4.2 GHz range with a
minimum gain of 50 dB.

Conifer Corp.

Conifer Corp. offers a turnkey pack-
age—the DE-2001, priced at $3000—that
includes the AN/200 antenna, a choice of
two LNA’'s (the LN-1200 or LN-1000),
either of two feedhorns (FD-200 and
FD-300), a choice of receivers (RC-2001
and PRO RC-2001). There is also a choice
of two stereo processors available, the
SP-2001 and PRO SP-2001.

The AN-1200 antenna is a 12-foot, 18-
section prime-focus unit that features a
gain of 42.3 dB, a 1.5-degree beamwidth,
and a polar mount that will survive winds
up to 100 mph.

The two scalar feedhorns, the FD-300
and FD-200, each offer a maximum
VSWR of 1.25:1. They are identical units,
except the FD-200 accepts two LNA’s.

The LN-1200 and LN-1000 LNA’s are
mounted in rugged cast aluminum. Each
offers a gain of 50 dB, and a noise-rejec-
tion minimum of 30 dB. The standard
LN-1200 has a noise figure of 1.5 dB, and
a maximum noise temperature of 120°
Kelvin. The LN-1000 LNA offers an im-
proved noise-temperature specification of
100°K maximum with a noise figure of 1.3
dB.

The downconverter supplied with the
RC-2001 and PRO RC-2001 receivers has
anoise figure of 15 dB (nominal), with an
image rejection of 25 dB. The downcon-
verter’s IF output is at 70 MHz and its
voltage requirements vary between 14.5-
and 18-volts DC.

The RC-200! and PRO RC-200I re-
ceivers have an input IF of 70 MHz (and a

CONIFER’S RC-2001 RECEIVER has many fea-
tures including tunable audio.

required input level from —35 to —5
dBm). The frequency response of the vid-
eo section is from 20 Hz to 4.2 MHz with
an [F bandwidth of 27 MHz. The units
offer tunable audio (5.5-8.5 MHz) and
features two preset positions (6.2 and 6.8
MHz). They feature an audio-frequency
response of from 50 Hz—15 kHz. The au-
dio-output level is nominally 0 dBm.

Conifer’s stereo processors (models
SP-2001 and PRO SP-2001) offer an IF of
10.7 MHz with a selectable IF-bandwidth
(150 or 500 kHz), a 5.5 to 8.0 MHz tuning
range, and an input impedance of 72
ohms. Their frequency response is from
15 Hz to 15 kHz.

General Instrument

General Instrument has three turnkey
systems that are available with either
manual or motorized dish mounts. One,
the SATV-08/M2 features a manually-con-
trolled 8-foot dish, 120° LNB and sells for
about $2,500. There is also a motorized
version (SATV-08IM2M) that sell for
around $2,900.

Another system, the SATV-108M2, fea-
tures a 10-foot dish with Az/El mounts, a
120° LNB, and sells for about $2,900.
The system is also available in a
motorized version (SATV-108M2M)
priced around $3,500. In addition, there
is also a commercial-grade system, built
around the C4R receiver that sells for
$3,500.

GI systems have a variety of standard
features including the NPS-36 manual
navigator/power supply, SPM-08 (tu-
bular) or SPM-10B (ruggized) polar
mounts, EPSB electronic polarizer or
EPSO solid-state polarizer, SLA power di-
viders, and line amplifiers.

The navigator/power supply (NPS-36)
features an east-west antenna control,
LED antenna-position display, and a
built-in delay to protect the motor when its
direction is reversed. The SPM-08 polar
mount is designed for eight-foot dishes. It
can be manually operated or motorized.
The SPM-I0B mount is designed for
10—12-foot antennas (manual or
motorized).

The EPSB electronic polarizer shifts
the polarization of the antenna elec-
tronically. The unit has an insertion loss of
less than .06 dB; operates from an 8-15-
volt supply, and has no mechanical parts.
The EPSO solid-state electronic polarizer
includes a scalar feed, and offers an inser-
tion loss of 0.2 dB, and a VSWR of
1:35:1:

General Instrument offers systems built
around the CRSF and C4R receivers.
(C4R systems are commercially ori-
ented.) Both receivers have the following
general features: 24-channel tuning, digi-
tal tuning meter and display, and an 8-dB
threshold. The receivers are also compati-
ble with block downconversion
(950-1450 MHz input). They provide DC



power for an LNB, or an LNA plus remote
downconverter. Audio carriers of 6.8 and
6.2 MHz are standard.

Intersat

Intersat’s complete systems range in
price from $2,000 to $6,000 and include
the Intersat SR-40 receiver. Among the
receiver’s features are detent tuning of 24
channels, a tuning meter, fine-tuning and
audio-tuning controls; plus remote
switching and scanning. The SR-40 ac-
cepts C-band signals with input levels
from — 25 to — 72 dBm. Its image rejec-
tion is specified at 30 dB. The IF is 70
MHz with a bandwidth of 30 MHz. Polar-
ity switching is also featured.

THE INTERSAT /Q-160 RECEIVER is micro-
processor controlled and features a real-time
clock.

One Intersat system, the /Q-/60, is mi-
croprocessor controlled, and offers a real-
time clock interface and a 6-kilobyte
memory for program storage. Other fea-
tures of the system include an infrared
remote-control transmitter; mono, ma-
trix-stereo, and direct-stereo capabilities.
In addition, it offers selectable wide- or
narrow-band filtering with an output of 12-
watts RMS per channel at 0.1% THD.

The television screen is used to display
a menu of satellite programming, signal
strength, and polarity selection. Wide/
narrow audio tuning (5 to 9 MHz) is fea-
tured along with a user-selectable scan
rate, and remote-actuator control.

Another system, called the Baby O,
features a built-in modulator for Channels
2—6, as well as composite-video and audio
outputs. Other features include a single-
conversion downconverter and a polarity
control. An optional matching stereo de-
coder is available as are wired remote con-
trols.

KLM

KLM offers six packages (referred to
simply as system 1, 2, etc.), each of which
includes the antenna, receiver, low-noise
amplifier, control console, polarizer, and
feedhorn.

System I, priced at $2,395, includes the
X-11 antenna (manual mount), Sky Eye V
receiver, 120° LNA; polarizer and control
head, and feedhorn. System 2, priced at
$2,495, includes the X-// (manual mount)
antenna, Sky Eye IV receiver, 120° LNA,
polarizer and control head, and feedhorn.

System 3 includes the X-// antenna with
motorized mount, Sky Eye V receiver, a
Polar-Trak Control Console, 120° LNA,

polarizer and feedhorn. The system is
priced at $2,895.

System 4 carries a manufacturer’s sug-
gested retail price of $2,995 and includes
the X-1] motorized mount, Polar-Track
Control Console, Sky Eye IV receiver,
120° LNA, polarizer and feedhorn. Yet
another package, System 5, is priced at
$3.495 and includes the X-//, motorized
mount, Memory-Track Control Console,
Sky Eve IV receiver, 120-degree LNA, po-
larizer and feedhorn.

The final package—System 6, priced at
$4.795—includes the X-/6 antenna,
motorized mount, Memory-Trak Control
Console, Sky Eye [V receiver, 120-degree
LNA, polarizer and feedhorn.

The X-// is an ll-foot parabolic dish
constructed of mesh panels; it can with-
stand winds up to 100 mph. The X-16is a
16-foot, mesh dish with an increased sur-
face area that delivers a substantial boost
in gain over the X-//. It is built to with-
stand winds of 100 mph.

The Sky Eye IV receiver features slide-
rule tuning, fully-tunable audio controls,
pushbutton video-inversion, AFC defeat,
and an LED bar-graph signal-strength
meter. The Sky Eye V receiver offers sin-
gle-knob transponder tuning and audio
control, and features an analog signal-
strength meter and pushbutton video-po-
larity control.

The Polar-Trak motor drive-control
console features pushbutton east-west
dish-positioning with meter, pushbutton
polarity-control, and a polarity-trim knob.

THE MEMORY TRACK CONTROL CONSOLE
from KLM features a 50-satellite memory with a
digital readout.

The Memory-Trak remote dish-control
has a programmable memory that can
store up to 50-satellite positions with a
0-180° dish-position digital readout. The
control console also features full east-
west manual dish-control and a single-
knob variable polarity-control.

Accessories include a stereo processor,
line amplifier, and external polarity-trim
unit.

Regency

Regency offers all the components nec-
essary to make-up a complete TVRO sys-
tem. Among those components are the
$595 SA-9000 Polaris satellite antenna,
which uses a deep-dish, short focal length
prime-focus parabolic design (made of
.090 hard-alloy, marine-grade spun alu-
minum) in a relatively small antenna with
a 38.5-dB gain, and a 95° LNA.

The ($549.95) SR-3000 receiver offers

REGENCY'S SR-1000 RECEIVER features sepa-
rate video and audio tuning controls and a bar-
graph LED tuning meter.

24-channel detent tuning with defeatable
AFC, signal-strength and center-tune tun-
ing meters, as well as separate audio and
video fine-tuning controls. Dynamic
noise-reduction circuitry helps improve
audio fidelity; unmodulated audio and
video outputs are available.

Also available is the $499 SR-/000 sat-
ellite-TV receiver. The unit features sepa-
rate variable controls for video and audio
tuning, dual threshold-extension switch-
es, and an LED bar-graph tuning meter. A
front-mounted polarity control helps op-
timize reception. The SR-1000 also
provides a baseband output.

The ($495) 95° LNA-95 low-noise am-
plifier offers a 47-dB gain, image rejec-
tion of 20 dB nominal, and an operating
temperature of —20-65°C. It accepts in-
put frequencies ranging from 3.7 to 4.2
GHz, has a noise figure of 15 dB, and
operates from a supply ranging between
14.5 and 18 volts.

Winegard

Winegard offers a choice of several 8-
and 10-foot TVRO packages that are avail-
able with either manual or motorized
mounts. Each system contains an anten-
na, LNA, receiver, and the Polarotor /.

The key difference between the 8- and
10-foot packages offered by Winegard is
the dish size. The 8-foot packages are
priced at about $2450 for the manual
SC5001 version and $2,995 for the
motorized SC-50018S.

The 10-foot packages are priced at
$3.081 for the manual version (SC-5020)
and $3,624 (SC50205) for the motorized
version. The system contains the SC-1018
antenna, which provides a gain of 39.5 dB
and can withstand winds of up to 125
mph. Each package (both 8 and 10 foot
versions) contains the same basic compo-
nents, receiver, LNA, etc.

The manually operated systems use the
SC-7035 receiver, which features a digital
channel-readout, fine-tuning control,
variable audio-tuning, and automatic po-
larity-switching.

The SC-7035S receiver (used with
motorized mounts) is almost identical to
the SC-7035, except it provides the added
feature of a built-in satellite-selector con-
trol circuit for use with the SC-77058 ac-
tuator.

The SC810! 120° LNA is a 3.7-4.2
GHz GaAs FET amplifier with a mini-
mum gain of 50 dB. The downconverter is
a single-conversion unit. R-E
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Tele=Toll Timer

GARY McCLELLEN

Saving a buck on your phone bill is not an easy job—especially with rates constantly going up.
But this automatic call-timer can help you get a grip on your skyrocketing bills.

IF YOU'RE INTERESTED IN SAVING MONEY
on your phone bills (And who isn’t?), you
don’t have to stop making phone calls—
but making shorter ones would help (es-
pecially if you make lots of toll calls). The
simple timing device that we’ll describe in
this article can help you start saving
money right away: It will tell you just how
much time you spend on the phone—and
it will, we hope, remind you to shorten
your calls.

Since the timer will monitor all calls
made on a line—even on an extension
phone—it’s easy to keep tabs on the calls
made by your high-school kids as well as
your own calls! But don’t think that the
timer is limited to use around the home; it
can also be very useful in the business
world—especially for those who use a
WATS line (800 numbers).

Inefficient use of a WATS line can cost
a business an awful lot of money. And
without some type of timer, improving
phone-use habits is a hit-or-imiss proposi-
tion. But with this timer, you can deter-
mine how long an employee stays on the
phone. Then his or her telephone pro-
cedure can be ‘““fine-tuned” for greater
efficiency.

Ease-of-use is one of the timer’s great-
est features. For starters, there are no con-
trols. Any time the phone is picked up, the
display lights and the count begins. And

when you’ve hung up, the elapsed time is
automatically frozen on the display, so
that you know how long you’ve been on
the phone. After about 20 seconds, the
project then resets itself and blanks (turns
off) the display. Now that is true hands-off
operation!

Not only is the device simple to use—it
is easy to build, too. All parts are mounted
on two printed-circuit boards, so con-
struction time is reduced to a few hours
(once you have the boards, of course). All
the parts are easily available, so not only
will you have little trouble in obtaining the
parts, you'll also have the opportunity to
shop for the best prices.

Before we go any further, we should
mention a few words about the FCC and
your friendly telephone company. The
timer, if assembled properly, should meet
the FCC’s requirements (namely Parts 15
and 68). However, local phone companies
may have their own restrictions. There-
fore, we suggest that you contact them for
their requirements before you begin build-
ing this project.

Circuit operation

As shown in the block diagram in Fig.
1, the timer consists of an input-con-
ditioning circuit, a comparator, a 20-sec-
ond timer, and an inverter. In addition,
there are three divide-by-60 counters

(IC5-IC7), three BCD (Binary Coded
Decimal) decoder/drivers, three seven-
segment displays, and, of course, a power
supply.

The conditioning circuit, which is con-
nected to the telephone line, isolates the
device from the line and protects the unit
from line transients. When the phone is in
its cradle, 48 volts appears across the line.
Picking up the handset reduces that value
to about 9 volts. The conditioning circuit
reduces the telephone’s line voltage to
about 2.1 volts when the phone is hung up
and 0.4 volt when it’s off the hook.

The output of the conditioning circuit is
fed to comparator IC1-a, which compares
that output to a 1.4-volt reference. When
the handset is picked up, the input imme-
diately drops below the reference and trig-
gers the comparator. That activates the
rest of the circuit.

The comparator output drives inverters
that, in turn, are used to blank the displays
and reset the counters. Three counters,
IC5-IC7, generate the timing function: A
60-Hz signal is fed to IC5 and is divided
down to 1 Hz for use by IC6 and IC7,
which count the 1-Hz pulses. The count is
divided internally and then output in BCD
(Binary Coded Decimal) form. That BCD
output is sent to three BCD-to-seven-seg-
ment display drivers, IC2-IC4, which
drive the displays, DISPI-DISP3. (Note
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FIG. 1—BLOCK DIAGRAM of the telephone timing circuit showing the various sections of the unit.

that the unit displays tens of minutes, min-
utes, and tens of seconds. It does not
display seconds—that amount of preci-
sion is not needed.

When the phone is hung up, the output
of ICl-a goes high. That resets IC5 and
freezes the elapsed time on the display for
20 seconds. (After the 20 seconds, the

timer is reset automatically.) Now, refer to
the schematic in Fig. 2 for a more detailed
look at the circuit’s operation.

In Fig. 2, we see that the input-con-
ditioning circuit consists of diodes
DI1-D4, capacitors CI-C3, and resistors
RI-R3. Diodes D1-D4 form a full-wave
bridge rectifier, whose output is filtered by
capacitors C1-C3. That’s done to prevent
damage to the circuit caused by transients
(such as those that might be generated by
a nearby storm). Resistors RI-R3 provide
a high input-impedance to the circuit.

The comparator, 20-second timer, and
inverter functions are handled by an
LM339 quad-comparator. A voltage-di-
vider circuit in the supply provides the
reference voltage for ICl-a. When the
phone is picked up, the output of the con-
ditioning circuit drops below the refer-
ence voltage and triggers ICl-a, causing
its output to go low, and capacitor C4 to
begin charging through diode D5. That
causes IC1-b’s output to go low, removing
the reset from counters IC6 and IC7, and
causing the display to light and the timers
to begin counting.

When the phone is hung up, the output
of ICl-a goes high. That resets IC5 and
freezes the time displayed. Capacitor C4
now begins to discharge through resistor
R5. When C4 has discharged sufficiently
(after about 20 seconds), ICI-b is again

FIG. 2—A DETAILED SCHEMATIC of the timing circuit with all components and their values shown.
Note that the comparator, 20-second timer, and inverter functions are handled by an LM339 quad-

comparator IC1.
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triggered. Its high output resets the coun-
ters. Its output is also inverted by ICl-c
and fed to the pin 4 terminals of IC2-1C4
to blank the display.

Diodes D10, D11, and resistor R8 con-
dition the 60-Hz output from the power
supply by clipping the peaks off the out-
put waveform to produce the squarewave
signal. That signal is applied to the cLock
input of [C5, divided down to 1 Hz and fed
to IC6 and 1C7.

The BCD outputs of IC6 and IC7 are
fed to three decoder/drivers, 1C2-IC4,
Resistors R11-R31 (at the output of the
display drivers) limit the display current to
about 10 mA per segment.

The power supply consists of a 9-volt
AC wall transformer and diodes D6-D9,
(which are configured as a full-wave
bridge rectifier). The rectifier output is
filtered by C8 and regulated to 5 volts by
IC8, a standard LM7805 three-terminal
regulator.

The reference voltage that sets the trip
point for comparator ICl-a is obtained by
dividing the output of the regulator with
R9 and R10. The 60-Hz squarewave signal
for the timing circuitry is also derived
from the power supply.

Now that we have a good idea about
how the timer works, it’s time to put it
together!

Construction

The first step in construction is to ob-
tain the printed-circuit boards. While you
can assemble the circuit on perforated
construction-board (parts layout is not es-
pecially critical), using PC boards speeds
up construction, reduces errors, and
makes troubleshooting much easier.

The foil patterns for the main circuit
board are shown in Figs. 3 and 4. Note
that the main board is double-sided and
uses plated-through holes. If you make
your own boards from the foil patterns
shown, it will be necessary to solder all
parts directly to the PC board. That's be-
cause several parts must be soldered on
both sides of the board. (You cannot use
IC sockets unless you use the wire-wrap
type and lift them up enough so that you
can solder on the component side. ) Figure
5 shows the foil pattern for the display
board. Here, asingle-sided board is used.

Once you have the boards, then it is
time to get the parts. Note that reasonable
substitutions can be made for almost all
parts. The capacitors are a good case in
point because their values are not critical.
The value of capacitor C4 determines how
long the display stays lighted after you
hang up. If desired, simply use smaller or
larger values to shorten or lengthen the on
time. We used tantalum units in several
places simply because they were avail-
able, but standard aluminum electrolytics
should work fine.

As for the resistors, all are quarter-watt
units, except for R1 and R2. The reason

3-1/2 INCHES :i

FIG. 3—THE FOIL PATTERN for the underside of main circuit board is shown here full-scale.
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FIG. 4—FOIL PATTERN for the component side of the main board is shown here full-scale. If you make
your own PC boards from the pattern shown, be sure to solder all components to both sides of the
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FIG. 5—DISPLAY BOARD foil pattern is shown here.
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PARTS LIST

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

R1, R2—1 megohm, 'e-watt

R3—100,000 ohms

R4—1000 ohms

R5—10 megohms

R6-R8—10,000 ohms

R9—6800 ohms

R10—2700 ohms

R11-R31—470 ochms

Capacitors

Ct, C2, C6, C7—0.01 pF, 50 volts, ce-
ramic disc or polyester

C3—1 pF, 16 volts, radial-lead tantalum

C4, C5—10 uF, 16 volts, radial-lead tan-
talum

C8—470 uF, 25 volts, radial-lead elec-
trofytic

C9, C10—0.1 uF, 16 volts, ceramic disc

Semiconductors

IC1—LM339N linear quad comparator

IC2-IC4—MC14511, BCD to seven-seg-
ment latch/decoder/driver

IC5-1C7—MC14566BCP, timebase gen-
erator

IC8—LM7805CT, 5 volt, 1 amp regulator

Di-D5, D10, D11—1N4148

D6-D9—1N4002

DISP1-DISP3—FND-503 {Fairchild), 0.5-
inch, common cathode, seven-seg-
ment display

Other Components

F1—0.25-amp, 3AG fuse

T1—9 volt, 250 mA (or greater) wall-
mount transformer (Jameco AC-9004
or equivalent)

Miscellaneous—Circuit boards, cabinet,

IC sockets, modular telephone cable,

fuse holder, 4 < 1-inch piece of red display

filter (see text), mounting hardware, etc..

The following is available from Men-
dakota Products LTD., P.O. Box 20HC,
1920 W. Commonwealth Ave., Fuller-
ton, CA 92633: Set of the two etched,
predrilled printed-circuit boards, part
No. TTT-1, 15.00 postage paid. Califor-
nia residents add 6% sales tax. Allow
68 weeks for delivery.

half-watt units are used here is to avoid
resistor breakdown and telephone-line
problems: Quarter-watt resistors are rated
at 100 volts; that value is likely to be
exceeded when the phone rings.

There are many possible substitutions
for transformer T1. If you can’t find a 9-
volt AC unit with a current rating of 250
mA or greater, try a surplus outlet. Many
calculator-type battery chargers contain
9-volt transformers. To use that type,
you'll have to pry open the case and re-
move the rectifier and filter capacitor. Just
be sure not to use a 9-volt DC charger,
because the timer won't count if you do!
(Remember that the 60-Hz signal from the
power supply is used as the clock input.)

The red-plastic display filter used on the
front panel (to improve contrast) is avail-
able from many sources. A quick look
through the ads in the back of the maga-
zine should prove that to you. You can
also try to get the filter material from a

surplus outlet, or you might want to use
red cut-and-peel drafting film over a piece
of clear plastic (try a drafting-supply
house for the film). Just remember that
you need only a 4 X 1-inch piece.

The display board

Once you have the parts, you can start
putting the timer together. We'll start with
the display board: Refer to Fig. 6 and the
parts-placement diagram in Fig. 7. First,
pick up one seven-segment display and
turn it over so that the pins are facing you;
make sure that the ribbed side is on the top
as shown. Cut the decimal-point lead off
each display; that’s the one at the lower
left corner of the module with the pins
facing you. Now insert the units and sol-
der them in place as shown in the parts-
placement diagram.

Next install twenty-one 470-ohm re-
sistors (R11-R31) below the displays
(again refer to Figs. 6 and 7) and bend the
lower leads straight down before solder-
ing. After soldering, clip off only the up-
per leads. Allow the bottom leads to
remain—the resistor leads are used to

TOPOF
DISPLAY
(RIBBED)

!
10983

make the connections to the main board.
Now install two pieces of leftover compo-
nent lead in the holes at each corner of the
display board and bend them down to
match the resistor leads. (See Fig. 6.)
That completes the display board. Set it
aside for now.

The main board

As we discuss the main-board assem-
bly, refer to the parts-placement diagram
in Fig. 8. Start by installing the IC sock-
ets, making sure that pin’l is correctly
oriented. (Note that all sockets are in-
stalled so that their pin-1 notches point in
the same direction.) Install a 14-pin sock-
etat ICl first, Then install six 16-pin sock-
ets at IC2-1C7. Check your work for
shorts and solder bridges; make any nec-
essary corrections before continuing. Do
not install the IC’s at this point.

Now we'll install the diodes. Be careful
not to get the IN4148 and IN4002 types
mixed up. Also be sure to install them
with the banded-ends (cathodes) posi-
tioned as shown. First go to the IC5 socket
and install two IN4148 diodes (D11 and

MAIN CIRCUIT

CUT-OFF COMPONENT
LEADS

FIG. 6—THE DISPLAY BOARD installed in the main board. Note: The ribbed surface marks the top of
the seven-segment displays. Resistor leads are use to make connection between the main and display

boards. The leads are also used for mounting support.

R11-R31

EXTENDED COMPONENT
LEADS (*SEE TEXT)

TO MAIN CIRCUIT BOARD
FIG. 7—THE PARTS-PLACEMENT DIAGRAM for the display board is shown here.
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1/4-AMP FUSE AND
FUSE HOLDER

R1-R2
1/2-WATT

1/2-INCH
ALUMINUM SPACER
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REGULATOR

DISPLAY BOARD &
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SEVEN-SEGMENT DISPLAYS
FIG. 9—A TOP VIEW OF the completely assembled circuit is shown here. Note that IC8 and the fuse
holder are secured to the rear panel of the cabinet.
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D10) just below the socket. Then move to
the right and install four IN4002 units at
D6 through D9. Continue with the diodes
by moving over to the ICI socket. Install
five IN4148 diodes at D1 through DS5.
When done, check your work carefully to

make sure all diodes are in the right places
and properly oriented. Now, let’s move on
to the capacitors.

Start by installing a 0.1-F disc at C10
located between the IC2 and IC3 sockets
and another at C9, directly below as

shown. Next install a 470-p.F electrolytic
capacitor at C8 (at the bottom of the
board). Be sure to double-check the polar-
ity of that capacitor. After that, install two
0.01-p.F units at C6 and C7 to the right of
the ICS socket.

Continue by installing a 10-pF tan-
talum unit at C5, again double-checking
that the positive lead is correctly oriented.
Likewise, install another 10-pF tantalum
at C4. Moving to the right, install 0.01-F
capacitors at Cl and C2 (between the di-
odes). Then finish up the capacitors by
installing a 1-F tantalum unit at C3. Next
we'll install the resistors.

Start by installing a 10,000-ohm unit at
R8 (below the ICS socket). Then move
over to the socket for IC1 and install a
couple of 10,000-ohm units at R6 and R7.
After that, install a 1000-ohm resistor at
R4. Finish the row by installing a 10-
megohm unit at RS, Next install a 2700-
ohm unit at R10 and a 6800-ohm resistor
at R9. Move to the right edge of the board
and install a 100,000-ohm resistor at R3.
Then finish up the resistors by installing
two l-megohm, Y2-watt units at RI and
R2.

Next install the LM7805 voltage reg-
ulator at IC8. Note that the IC is soldered
directly to the board. Be sure to position it
so that the metal tab is facing toward you
(or to the nearest edge of the board).

With that done, it's time to double-
check your work. Once you are sure that
you have no solder bridges or other errors,
you can install the assembled display
board.

Installing the display board takes a little
patience. Make sure that all the resistor
leads on the display board are bent
straight down and then slide them through
the holes on the main board. When the
two boards touch, solder in place and trim
all leads.

Install the IC’s next. Be sure to install
them in the right places with pin | oriented
as shown. Install three MC14511 BCD de-
coder/drivers at IC2, IC3, and IC4. Then
install three MC14566 counters at
IC5-IC7. Lastly, install an LM339 quad-
comparator at ICl. That completes the
main-board assembly.

Prepare the cabinet by making a 2 by
¥4 inch cutout for the display, and drilling
a % inch hole at the rear of the case to feed
the line and telephone cords through. It’s
a good idea to use a strain relief (or grom-
met) to prevent stripping the wires acci-
dentally. If you use a grommet, you can
secure the cords to the case with a small
cable-clamp. That will prevent the wires
from pulling free of the board. Drill screw
holes at the rear of the case for mounting
hardware (see Fig. 9.) The size of those
holes depend on your mounting hardware.

Next mount the display filter in place.
(We taped the edges first and then ran a
bead of silicone sealer around the exposed

continued on page 87



FLOYD L. OATS

We've already seen that the IC tester we've been building can be used for more than just
testing digital ICs. This month we'll add an EPROM programmer.

P t 3 IN THE FIRST TWO
a r parts of this article,
we looked at a circuit that could be used—
along with your computer—to test digital
IC’s. We then added a low-budget logic
analyzer to the tester: It worked by allow-
ing you to view 16 digital signals on a
single-trace oscilloscope. This month,
we’ll expand the circuit even further by
adding EPROM-programming capability.

Before we go on, we should add some
cautions: The circuit was designed to be
used with an S-100 bus computer. With
modifications, it can be used with essen-
tially any computer. In either case, some
programming experience is essential:
While the software that is required is de-
scribed, the actual, complete programs
are not presented.

EPROM programmer

The digital IC tester—along with your
computer—can be used to program and
verify virtually any 24-pin member of the

2700 EPROM family. That includes ev-
erything from the original 2704/2708
through and including the 2732. Al-
though the circuit can be modified to pro-
gram 28-pin devices such as the 2764, we
will not cover that here.

Figure 10 shows the pinouts for some of
the various styles of 24-pin EPROM’s.
You’ll want to refer to it as we talk about
the different types of EPROM’s available.
We should add one more caution, though:
Before you try to program any EPROM,
make sure you have the manufacturer’s
data sheets. Pinouts, voltage require-
ments, and programming sequences can
vary from one manufacturer to another,
and from older devices to newer ones.
Double checking is the safest and surest
way to avoid problems.

Before we can discuss the EPROM pro-
grammer circuit, we have to know what
we want it to do. So let’s first consider
how the 2708—a typical three-supply
EPROM—is programmed. (Note that

when we say “‘three-supply” or “single-
supply,” we are referring to the number of
power supplies required for READ
operation—we do not include the pro-
gramming-voltage supply.)

To program the 2708, its TS/WE pin is
brought to +12 volts and is held at that
voltage throughout the programming op-
eration. (That causes the eight data lines
to become input-data lines). An EPROM
address, and the data to be stored in that
address, are then presented to the
EPROM. Both the address and data lines
must be held in their valid state while a
program pulse is applied to the program
pin.

That +25-volt program pulse has a
pulse width between 100 microseconds
and 1 millisecond. After the pulse is ter-
minated, the next (sequential) address,
along with the contents to be stored there,
are sent to the EPROM and another pro-
gram pulse is issued. After all addresses
have been pulsed, we say we have com-
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FIG. 10—PIN FUNCTIONS VARY from one type of EPROM to another. While you can use this as a guide,
make sure you have the manufacturer's data sheet for any EPROM you want to program.

pleted a single pass.

It is necessary to make enough passes
to bring the total program-pulse time to at
least 100 milliseconds per address. That
means that if your pulse width is, say, 500
microseconds, then at least two hundred
passes must be made.

The 2708 is only one kind of
EPROM—a three-supply type. Now we’ll
look at the programming procedure for a
typical single-supply EPROM: the 2716.

To enter the 2716’s programming
mode, pin 20, the output-enable pin (GE,
pin 18) is brought to +5 volts, and the
programming-voltage pin (Vpp, pin 21) is
brought to +25 volts. The address and
corresponding data are presented to the IC
and held valid while a fifty-millisecond
high-level TTL pulse is sent to the TE/PGM
pin. (Note that, as opposed to the 2708,
we program with a TTL-level pulse—the
programming voltage applied to pin 21
remains constant at 25 volts. We should
note, however, that the programming volt-
age can be switched, if desired.)

Only a single pulse is required to com-
pletely program a location. Unlike the
2708, sequential addressing is not neces-
sary and only the addresses being written
need be pulsed. Therefore, since all of the
address locations in new (or erased)
EPROM s are set to 1, to program a 2716,
only the addresses that need to be changed
to zero bits are “burned in.” Those ad-
dresses that need to be set to one are

programmed by simply passing over the
location.

The EPROM-programmer circuit

Because the EPROM programmer
(whose schematic is shown in Fig. 11) is
being built as an add-on to the digital IC
tester, we have to map up to four kilobytes
of EPROM address into 256 memory-
mapped locations. (You will recall that
the IC tester uses eight address lines to
carry stimulus information and thus oc-
cupies 256 memory locations.)

We overcome that problem by using a
D-type flip-flop (IC15) to store the most-
significant bits of the EPROM address,
and by implementing a three-phase pro-
gram/verify cycle (which we’ll describe
in more detail shortly). When we combine
IC15 with the sixteen stimulus latches
(IC1-IC4), we obtain thirteen address
lines and eight data lines. That’s enough
to accommodate up to 8K of EPROM
space.

The three-phase cycle is shown in Fig.
12. In the first phase, enabled by As being
high, the EPROM upper address (Ag—A12)
is loaded into IC15. In the second phase,
the eight least-significant address bits
(ap—a7) along with eight data bits (Dg—Ds)
are loaded into the stimulus latches
(IC1-IC4, Fig. 2)) and a *““burn” interval
is initiated. In the third phase, the burn
interval is terminated and the programmer
is restored to its idle state (which is de-

fined as both of the flip-flops in IC16
being reset).

Referring back to Fig. 11 (and to Fig. 3
in Part 1), you'll notice that five of the
upper stimulus latches (A0—a4) are fed to
ICI15. The as latch is sent to pin 1 of IC17.
The sTiMULUS LOAD signal is inverted to
an active-low pulse by IC17-f and then
applied to both flip-flops of IC16 as a
clock.

Assume the programmer to be in the
idle state, awaiting a phase-one load. If As
is high (A5 low), pin 2 of ICI6 is con-
ditioned to set one of its flip-flops on the
trailing edge of the stimulus-load pulse.
(We’ll call that flip-flop, IC16-a, the LoaD
flip-flop.) When the Loap flip-flop sets, it
will clock pin nine of IC15, thereby cap-
turing the EPROM upper address. The
LoaD flip-flop primes the second flip-flop
of IC16 to set and, through IC17-b, condi-
tions its own reset. (We’ll call the second
flip-flop, IC16-b, the TrLP flip-flop for
ITL Pulse.)

The second phase starts with the next
stimulus load pulse, which will now reset
the Loap flip-flop and set the second
(rTrp) flip-flop to initiate the burn interval
(see Fig. 12). TTLP activates the program/
verify controls and also maintains a low
into the LoaD flip-flop through IC17-e.

The roap flip-flop being reset causes
the TTLp flip-flop to reset on the next stim-
ulus load (phase three). The burn interval
is terminated and the programmer is re-
turned to its idle state. We should note that
IC15 still retains the bits captured during
phase one.

During a program cycle, the TTrp flip-
flop supplies a TTL pulse for program-
ming those EPROM’s that require only a
TTL-level pulse. The signal also controls
the high-voltage pulse needed by many
EPROM’s. For example, the TTLP signal
controls the base of QI through IC17-c
and IC17-d. Transistor QI controls Vpp,
the programming voltage. When Q1 is
turned on, it will drop about two volts and
pass the remaining 26 volts to the
EPROM. When pin 6 of IC3 is low, diode
D3 returns the program pin to ground.
Capacitor C4 limits the overshoot on the
emitter of QI to acceptable levels.

Switch §24 is useful in testing and trou-
bleshooting Q1 and associated circuitry—
when closed, it will hold Vpp high with-
out regard to the state of TTLP.

Closing switch S25 will uncondi-
tionally hold the programmer in the idle
state thereby disabling the entire circuit.
A quick-arming power-on reset function
is provided by CI, R15, and R16.

Personality module

As shown in Fig. 11, the signals and
voltages developed are sent to the
EPROM socket (SOS5) through a switch-
ing and distribution network (S18-S24,
and S04). Socket SO4, the personality
module socket, accepts a personality
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FIG. 12—THE THREE-PHASE cycle required to program or verify a single EPROM address. The
program or verify function is selected by the programmer's switches. (See Fig. 13.)

module that is custom made for each style appropriate jumpers. We’ll get to the spe-
of EPROM. (The personality module can cifics of the jumpers shortly.) The switch-
be made on a DIP header, and consists of ~ es (S18-S23) are configured to select ei-

ther a program or verify function.

The personality-module outputs (pins
1-5) feed what may be termed the “‘varia-
ble” EPROM pins. Figure 13 defines the
personality module and the program/ver-
ify configuration needed for each
EPROM. We'll discuss those configura-
tions in more detail later.

Construction

It is recommended—but not essen-
tial—that the programmer be built on the
same board with the IC tester. Component
placement, general signal routing, and
construction method are not critical and
are therefore left to your discretion. Don’t
forget that the EPROM programmer
needs an external source of + 28 volts at
about 100 mA. (A variable power supply
is preferred.)

Most of the signal connections to the IC
tester can be seen in Fig. 11. The EPROM
socket data-lines are connected to the iso-
lation side (test-socket side) of the isola-
tion switches so that they may be
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PARTS LIST

All resistors are Ys-watt, 5% unless
stated otherwise

R14—1000 ohms

R15, R17—2700 ohms

R16—3300 ohms

R18—100 ohms, ¥z watt

R19—390 ohms, "2 watt

R20—5600 ohms

R21—10,000 ohms

Capacitors

C2, C3, C5—20 puF, 35 volts, electrolytic

C4—33 pF, ceramic disc

Semiconductors

1C15—74L.5174 hex D-type flip-flop

IC16—74L.574 dual D-type flip-flop

IC17—7406 hex inverting buffer/driver

1C18—741.5367 hex bus driver

Q1—2N3904

D3—1N914

D4—1N4733

D5—1N4742

LED1—standard green LED

LED2—standard red LED

Other components

S$18-25—SPST switch (DIP switches pre-
ferred)

Miscellaneous: IC sockets, jumper
header, etc.

connected to the stimulus latches for pro-
gramming or disconnected for program
verifying. The least-significant address
bits, ao through A7, are connected to the
most-significant byte of the stimulus
latches and five of those (a0-A4), also go to
IC15. The address lines are connected di-
rectly to the latches.

The personality-module socket (SO4)
will accept a 16-pin header plug, which
must be pre-wired for a particular type of
EPROM (according to the data shown in
Fig. 13.) As an example, consider the
2732 entry in that figure: Pin one is wired
to pin twelve, pin two to pin eleven, pin
three to pin thirteen, etc. Once you install

the jumpers on the header, label it
“2732."" If you can manage, you might
want to squeeze the switch settings for
program/verify selection on the label.

Diagnostic indicator

Figure 14 shows an option you can add
to the programmer to give both a visual
and a software indication of the program-
mer’s current phase. It can be very helpful
for debugging and troubleshooting, and
can be used by software to continuously
monitor the state of the programmer for
self-diagnostic purposes.

When a signal is active, its line to the
test socket is low and the corresponding
LED is illuminated. The host system may
determine the current phase by simply
reading the test socket and examining pins
9 and 10.(If you use this option, the isola-
tion switches for test socket pins 9 and 10
will have to be open while the program-
mer is in use. Switch S25 must be closed
when the programmer is not in use.)

Testing the programmer

Preliminary tests designed to check out
the wiring and logic of the programmer
are made with the EPROM socket empty
and the 28-volt supply removed. Set up
the IC tester with the test socket vacant,
the power-supply jumpers removed, isola-
tion switches for pins 9 and 10 open, and
all other isolation switches closed. Open
all eight of the programmer’s switches
(S18-525) and, if practical, power the de-
vice up and down several times and verify
that the power-on reset forces the idle con-
dition.

All stimulus patterns can be viewed in
terms of test-socket pins since, from the
standpoint of the host computer, the ex-
panded tester still appears as merely a 16-
pin test socket. Referring to figure 15, the
first stimulus pattern of the three-phase

PERSONALITY
MODULE VERIFY
EPROM TYPE JUMPERS PROGRAM | VERIFY PROCEDURE
2704, 2708 1-12 s18 520 V1 OR V2
2-16 521 $23
3-15
4-18
5-13
2758 1-12 $19 $20
2-13 521 §21 V1
3-15 24 524
4-10
517
2716 11—12 S19 520
2-13 §21 821 V1 OR V2
3-15 524
e 5—10*
2732 1-12 s21 523
3-13 S24 v2
*2732A 5-10

*YDU MAY WANT TOADD A SWITCH TO AVDID CHANGING JUMPERS
FIG. 13—PERSONALITY MODULE AND SWITCH configurations for various EPROM's. See the text for
more information on verify procedures V1 (load, load, load, read) and V2 (load, load, read, load).

EAT LED]
FROM IC16, l
PING 14
6V /?
16 @__L
1/6 7415367 =
TO TEST
12 SOCKET
[y (s01)
= PIN G
TTLP 1/6 74LS367
FROM IC16,
PiN 8 LED2

+5V

TO TEST
SOCKET
(s01)

PIN 10

FIG. 14—FOR A VISUAL INDICATION of the pro-
grammer’s current phase, you can add this diag-
nostic logic.

program/verify cycle will contain the up-
per EPROM address on the lines assigned
to test-socket pins 9-13. The As bit must
be high to enable this phase-one load, so
the line assigned to pin 14 must also be
high to enable the address-register (IC15)
load and the phase advance. The second
and third patterns are identical and will
direct the EPROM lower address to pins
9-16 and data to be programmed to pins
1-8. Although many of the patterns may
never actually reach the test socket, the
host computer will “think’ that an IC is
being tested.

We can begin by testing the phase-ad-
vance logic. Using a stimulus with the as
bit high, send the pattern repeatedly and
check for the phases to progress according
to Fig. 15. Starting in the idle condition,
send the same stimulus once more and
then change the pattern so that A5 is low.
Send this new pattern ten or twelve times
and observe that the phase is properly
advanced to the idle state but the new
pattern is not able to cause any further
activity. It should be apparent that the
issuance of two or more consecutive stim-
uli with as low will guarantee that the
programmer goes to the idle state. The
software can use that principle to imple-
ment a “restore” function.

For the remaining tests, you will need
to insert a personality module for a 4K
EPROM and set up the DIP switches to
program. Make sure the switches agree
with the personality-module style (see
Fig. 13) and leave the EPROM socket
empty. Send stimuli which will load vari-
ous bit patterns into the address register
and check the appropriate bits on the
EPROM socket itself. Make the phase-
two and -three bit patterns different from
the first to be certain that the upper ad-
dress bits are captured only during phase
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FIG. 15—THE SOFWARE views the programmer as an IC under test. The first pattern sent is assigned
to the EPROM lines as shown in a, while the second and third patterns are assigned to the lines shown
in b. Sample bit patterns (in hexadecimal form) used to program two EPROM address locations are

shown in c.

one. Next, vary the phase-two and -three
patterns and check the data and lower-
address bits, again on the EPROM socket.
By testing the bits on the socket, the wir-
ing is checked out as well as the source
logic.

For the next test, an 820-ohm, 2-watt
resistor is needed. (If you don’t have that
unusual item you can combine four 3300-
ohm J4-watt resistors in parallel.) In either
case, take notice that the resistor(s) will
become very warm to the touch.

With the programmer in the idle con-
dition, apply + 28 volts to the collector of
QI and observe Ql1’s emitter for a voltage
near ground potential. Close switch $24,
and the emitter should go to about 27
volts. Now connect the resistor, which
constitutes a typical load, from the emitter
to ground and look for a voltage of 25 or
26 volts. If Q1 has been substituted for,
and is dropping four volts or more, the
substitution is not acceptable.

Leave S24 closed and the load con-
nected for ten minutes or longer and then
open S7. The emitter should return to near
ground potential. With switch S7 open,
cycle the device through the phases and
confirm that transistor Q1’s emitter is con-
trolled by TTLP.

For the final hardware test, close switch
S8 and make sure that the programmer is
locked into the idle condition regardless
of attempts to cycle it from the host com-
puter. Now, with S8 closed and the
EPROM socket empty, make sure the IC
tester and any other expansion devices

still function properly.

Using the programmer

Before you can use the programmer,
you'll have to write some software to con-
trol it. A relatively simple (and popular)
method is to store the intended EPROM
contents in a main memory area and use
software to transfer that data to the pro-
grammer (while keeping the address and
data bits properly distributed and main-
taining good program-pulse width).

The program will have to send the prop-
er set of bits to the device during each
phase and must control the program pulse
width by means of a delay between phase
two and phase three. Programming is
more complex for the three-supply
EPROM’s because the source data is
transferred to the EPROM a number of
times as multiple passes are made. Don’t
forget that only a single pulse per address
is permitted with single-supply EPROM
types and the pulse width must be 50
milliseconds, *+ 10%.

Figure 15 may be helpful in determin-
ing the address- and data-bit distribution
among the three phases. Examples of ex-
act stimuli for programming two locations
are shown. Using that figure, you can de-
velop software that will create and issue
the appropriate patterns. You can leave the
delay between phases two and three at a
very low value for now. Check that the
programmer is in the idle state when the
software is initiated and that the software
leaves the programmer in the idle state at

completion. If your program doesn’t do
that, it is not observing the three-phase
cycle requirements.

Once the raw program is developed to
your satisfaction, you can work on adjust-
ing the pulse width. You can do that easily
with the aid of an oscilloscope by simply
measuring TTLP and changing the soft-
ware delay accordingly.

If you don’t have an oscilloscope, use
a clock or watch to measure the time it
takes to transfer one or two kilobytes.
Run the program with the EPROM
socket empty, and adjust the software de-
lay until the run time is 100 seconds, +3
seconds.

The EPROM verify software is easier to
create because there are no delays or mul-
tiple passes involved. The three-phase cy-
cle is used to load the addresses, but the
data patterns have no significance since
the isolation switches to the EPROM data
lines will be open during the verify opera-
tion.

There are two verify procedures, v1 and
v2 specified in Fig. 13: In the vI process,
the host reads pins 1-8 of the test socket
during the idle state after having executed
the three-phase cycle to load the EPROM
address. In the v2 process, the read is
performed during phase three, and one
more load is done to complete the cycle.
Normally, the contents of the EPROM is
either read into a main memory area for
examination or compared with a memory
area to verify the EPROM contents.

When you have the hardware and soft-
ware debugged, you are ready to test the
programmer with an EPROM in the sock-
etand the V;, supply connected. The first
thing you'll want to check is that the
EPROM is erased. Power the programmer
down, insert an EPROM and the associ-
ated personality module, set up the DIP
switches for verify (using Fig. 13), and
open the isolation switches for test socket
pins one through eight. Power the pro-
grammer up and run the verify software,
checking for FFH patterns in all ad-
dresses.

Power may be removed from the pro-
grammer while the DIP switches are
changed between program and verify, but
be careful that V, is not applied to the
EPROM while the five volt supply is re-
moved. Set up the programmer switches
for the program function and close the
isolation switches for pins one through
eight of the test socket. With the desired
EPROM data loaded into the main memo-
ry source-area and the programmer in the
idle condition, bring up the 28-volt supply
and execute the EPROM program soft-
ware. After the program runs, remove the
28-volt supply and set up the DIP and
isolation switches for verify. Run the ver-
ify software and if the EPROM contents
prove to be good, you have now suc-
cessfully programmed an EPROM and
the project has passed its final test. R-E
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P t 4 THIS MONTH, WE'LL
ar finish up our look at
interfacing the ZX8//TS1000 by showing

you how you can add speech capabilities
to that machine.

Adding speech capabilities

A Digitalker speech synthesizer is the
last of the external circuits that we’ll be
adding to our interface. The Digitalker,
which is manufactured by National Semi-
conductor, consists of a speech processor
IC (SPC) and ROM that contains the syn-
thesizer’s vocabulary. (For more informa-
tion on the Digitalker, see the July 1982
issue of Radio-Electronics.)

We’ll be using a set of three IC’s (the
SPC and two 8 X 8K ROM IC’s) called the
DT1050. It sells for about $35 and is avail-
able from a number of suppliers, includ-
ing Jameco Electronics.

The complete synthesizer is not diffi-
cult to build: All that’s required is to add
simple filter and amplifier circuits to the
DT1050 IC set.

As we mentioned before, the syn-
thesizer’s vocabulary (which consists of
137 separate “‘words,” 2 tones, and 5 dif-

Learn how to add speech capabilities to
your ZX81/TS1000 in this concluding part of
our look at interfacing that computer. We'll
also show you how to free up the

computers port for other uses.

Interfacing the ZX S1

ferent silence durations) is contained in
two ROM IC’s (MM52164SSR1 and
MMS52164SSR2). The vocabulary is listed
in Table 21. (That is the most popular
vocabulary set, although other ROM’s
with different, and larger, vocabularies
are available.)

The synthesizer circuit, as shown in
Fig. 11, consists of a digital and an analog
section. The digital section consists of the
speech-processor 1C22, two ROM’s,
IC23 and IC24, and two 7400-series IC’s
for control-signal decoding.

The analog section of the circuit con-
sists of IC25 and IC26. IC25 is an LM346
op-amp that is configured as a lowpass
filter with a rolloff frequency of about 200
Hz. The filter is required to take out the
high-frequency noise generated by the
Digitalker's speech-synthesis technique.
IC26 is an LM386 audio-amplifier IC that
is used to drive a small 8-ohm speaker.

To use the Digitalker with the ZX81, 8
data-bus and 3 control-line connections
are required. The data bus carries infor-
mation to the SPC (telling it which word
to speak). The control signals are used to
time the information transfer and start the

speech sequence. Figure 12 shows the
control-signal timing necessary to write
information to the SPC.

That control-signal timing is accom-
plished with 3 output device-code pulses
(18,14, and 1C) and a IC20. When pin 2 of
the IC20 sees a low-going pulse accom-
plished with an “OUT 14" device-code
pulse, its output (pin 12) goes to a logic 0.
(That’s the negative-going edge of the
pulse generated on the cs input of the SPC
in the waveform shown in Fig. 12.) Next
an “OUT 18” device-code pulse is gener-
ated to the WR input of the SPC. That
pulse initiates the data transfer into the
SPC, and starts the speech sequence. The
final device-code pulse that is generated is
“OUT 1C™, which sets the output of the
74LS73 (pin 12) back to a logic 1 and
deselects the SPC. (That’s the rising edge
of the pulse in the top waveform in Fig.
12.)

As long as the Digiralker is speaking,
its INTR output (pin 6) is at logic @. At the
end of a speech sequence however, the
INTR line goes to a logic 1.

The status of INTR is checked by using
an “IN @C" device-code pulse which is
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FIG. 11—THE SPEECH SYNTHESIZER circuit, thanks to large-scale integration, is not as complex as
you might think. For best voice quality, don't use a very small speaker for SPKR1.

DATA

DO-D7 VALID DATA

FIG. 12—THREE Z80 CONTROL SIGNALS are
needed to generate the timing shown here.

connected to the ENABLE pin of IC21, a
7418373 three-state latch. When IN fC is
generated, the status of the INTR output of
the SPC is sent through IC10 to the Z80
accumulator on data-bus bit D@. If D@ is a
logic @, the speech sequence is still in
progress. If D@ is a logic 1, then the
speech sequence has ended, and the next
word can be sent to the SPC.

We will demonstrate the capabilities of
the Digitalker by using a machine-lan-
guage routine and two BASIC programs.
Remember that the programs we’ll use are
only a starting point. You are encouraged
to modify the programs. For example, you

might want to use the Digitalker with any
of the other interface projects presented in
this series.

To begin, first reserve the required
space for the machine-language program
which operates the Digitalker’s circuitry.
A 20-character REM statement accom-
plishes that task. Then load the machine-
language subroutine listed in Table 22.
When the machine code has been entered,
erase the loader program (if you used one)
and load the BASIC program in Table 23.

Let’s follow the two programs to see
what they accomplish. Beginning in line
20 of the BASIC program, the variable
“A” (which represents the numerical val-
ue of the word that the Digitalker will be
asked to speak) is set to zero. (A complete
listing of the Digitalker’s 144-word vo-
cabularly and each word’s associated nu-
merical value is shown in Table 21.) Line
30 places the value of “A” into a memory
location where it will later be retrieved by
the machine-language subroutine that is
called by line 40.

The first three instructions of the ma-

chine-language program repeatedly
check the iNTR output of the SPC to deter-
mine if a speech sequence has ended. As
we mentioned previously, that’s done by
generating an input device-code pulse (IN
@C), setting all bits of the accumulatorto a
logic @ except bit D@ (AND @1), and ask-
ingif D@ isalogic 1 oralogic @ (JZ 82 40).
If D@ is a logic @, program execution re-
turns to the beginning of the machine-
language routine. If D@ is a logic 1, which
means the speech sequence has ended, the
numerical value of the next word to be
spoken is retrieved from memory location
4095H (16533), where it was previously
stored by the BASIC routine. That’s ac-
complished with the instructions: LD
B,40, LD C,95, and LD A,(BC). Once
the numerical value of the next word to be
spoken is in the accumulator of the Z80, it
is transferred to the SPC by a series of
output instructions (OUT 14, OUT 18,
and OUT 1C).

With the data transferred to the SPC,
the speech sequence starts automatically.
Program execution returns to the BASIC
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TABLE 21—DIGITALKER VOCABULARY

8-bit
binary binary

Decimal address Decimal address
Word value S8 S1 Word value S8 S1
THIS IS DIGITALKER 000 00000000 Q 048 00110000
ONE 001 00000001 R 049 00112001
TWO oe2 00000018 S 250 00110010
THREE 003 00000011 T @51 00110011
FOUR 004 00000100 U @52 00110100
FIVE 005 00000101 V 053 29118191
SIX 006 00000110 W 054 00110110
SEVEN @07 20008111 X 055 00110111
EIGHT 008 00001000 Y 056 00111000
NINE 009 00001001 Z 057 00111001
TEN 010 00001018 AGAIN 058 09111010
ELEVEN 011 0001211 AMPERE 059 20111011
TWELVE 212 00081100 AND 060 09111100
THIRTEEN 213 00001101 AT @61 2@1111@1
FOURTEEN 014 00001110 CANCEL 062 20111118
FIFTEEN 015 00081111 CASE 063 200111111
SIXTEEN 016 00010000 CENT 064 01000009
SEVENTEEN 017 00010001 400HERTZ TONE 065 01000001
EIGHTEEN 018 00010010 8OHERTZ TONE 066 01000610
NINETEEN @19 00010011 20MS SILENCE 067 01000011
TWENTY 020 000120100 40MS SILENCE 068 01000100
THIRTY @21 00010101 80MS SILENCE 269 01000101
FORTY @22 00010110 16@MS SILENCE 070 01000110
FIFTY @23 00210111 320MS SILENCE 071 21000111
SIXTY 024 00011000 CENTI @72 01001000
SEVENTY @25 00011001 CHECK 973 01061001
EIGHTY 026 00011810 COMMA 074 01001010
NINETY 027 00011811 CONTROL 075 01001811
HUNDRED 028 00011108 DANGER Q076 21001100
THOUSAND @29 00611101 DEGREE Q77 201001101
MILLION 030 09011110 DOLLAR o078 01001110
ZERO 231 00011111 DOWN 079 21091111
A @32 20100000 EQUAL 080 01010000
B 033 00100001 ERROR 081 01010201
C 034 00100010 FEET 082 21010910
D 035 00100011 FLOW 083 21010011
E 036 20100100 FUEL 084 21010100
F 937 09100101 GALLON 085 01016101
G 038 00100110 GO 086 01010110
H 239 20100111 GRAM 087 21818111
| 040 00101000 GREAT 088 01011000
J 041 00101001 GREATER @89 21011001
K 042 00191810 HAVE 090 21011010
L 043 20101811 HIGH @91 21011211
M 044 00101108 HIGHER 092 21011100
N @45 20101181 HOUR 093 21811101
(0] 046 20101110 IN 094 21011110
P 047 03101111 INCHES 095 21011111

TABLE 22—DIGITALKER CONTROL

RADIO-ELECTRONICS

~1
[+

DB @C IN 0C

E6 01 AND @1
CA 82 @1 JZ 82 40
06 40 LD B,40
OE 95 LD C,95
A LD A,(BC)
D3 14 OuT 14
D3 18 OuT 18
D3 IC ouT 1C
co RET

program in line 50, which increments the
variable “A” by 1. Line 60 sends program
execution back to line 30 where the new
value will be sent to the SPC and the next

word in Table 21 will be spoken by the
Digitalker.

When the synthesizer is controlled by

the programs we have just discussed, it
will speak, starting with the first word in

the listing in Table 21, and say all of the
words sequentially. You'll notice that al-
though the last valid word has a numerical

TABLE 23—AUTOMATIC DIGITALKER
OPERATION

20 LET A=0

30 POKE 16533, A

40 LET B=USR 16514
5@ LET A=A+1

60 GOTO 30

8-bit
binary
Decimal address
Word value S8 S1
IS 096 01100000
IT Q97 21100001
KILO 098 01100010
LEFT 099 01100011
LESS 100 21108100
LESSER 101 1100101
LIMIT 102 201100110
LOW 103 21180111
LOWER 104 01101000
MARK 105 01101001
METER 106 21121010
MILE 107 01101011
MILLI 108 1101100
MINUS 109 01101101
MINUTE 110 21101110
NEAR 111 1191111
NUMBER 112 71110000
OF 113 01116031
OFF 114 21110010
ON 115 01110011
ouT 116 21110100
OVER 117 2111011
PARENTHESIS 118 1110110
PERCENT 119 1118111
PLEASE 120 01111000
PLUS 121 111101
POINT 122 21111010
POUND 123 01111811
PULSES 124 21111100
RATE 125 21111161
RE 126 01111110
READY 127 21111111
RIGHT 128 10000000
SS 129 10000001
SECOND 130 10000010
SET 131 10000011
SPACE 132 10000100
SPEED 133 10000101
STAR 134 10000110
START 135 10000111
STOP 136 10001000
THAN 137 10001081
THE 138 10001010
TIME 139 10001211
TRY 140 10001100
upP 141 10001101
VOLT 142 10001110
WEIGHT 143 10081111

TABLE 24—MANUAL DIGITALKER
OPERATION

20 LET A$=""

30 IF A$=""THEN INPUT A$
40 LET B$=A$(TO 3)

50 LET A$=AS$(4 TO)

60 LET A=VAL BS

70 POKE 16514,A

80 LET B=USR 16514

90 GOTO 30

value of 143, the program sequences
through 255—there are 112 undefined val-
ues which are spoken. Those undefined
values generate some garbled sounds. But

continued on page 82



A look at two lesser known but still powerful devices—
the !oganthmfc and isolation amplifiers.

JOSEPH J. CARR

P t 6 THIS MONTH, WE WILL
ar look at two lesser-
known linear devices: logarithmic and
isolation amplifiers. Let’s start with the
logarithmic amplifier.

A logarithmic amplifier produces an
output voltage that is proportional to the
log of the input voltage. We can build a
logarithmic amplifier by combining an
ordinary op-amp and an NPN silicon tran-
sistor, as shown in Fig. 1. Transistor QI is
connected in the negative feedback loop
such that the op-amp output voltage, V,,
is also the transistor’s base-emitter volt-
age, Vg, and the transistor’s collector
current, I, is also the feedback current
applied to the summing junction. From
the above discussion and basic transistor
théory we know the followmg ;

RSk (lc)
Vge = a IN e

Q)

Vo = Vee (2)
From basic op-amp theory we also know:
. le = —N (3)

and
N = VyR1 (4)

so we are justified in writing Equation 1
as: -

Vo=ﬂ-|N(

V/R1 )
Q

Is (5)

where: K is Boltzmann’s constant, Q is

the electronic charge, T is the temperature
in degrees Kelvin, V| is the input voltage,
R1 is the input resistor, and Ig is the tran-
sistor’s reverse-saturation current. The
terms K, Q, Rl, and I are constants, and
T can be made constant. In essence,
therefore, Equation 5 tells us that output
voltage Vg is a function of input voltage
V; and some constants. We are justified,
therefore, in calling the circuit shown in
Fig. 1 a logarithmic amplifier.

There is still a problem, however,
which makes Fig. 1 a little too simple for
practical application: temperature, T. It is
not likely that the temperature of Q1 will
remain constant, so the output signal will
contain a variable term that is independent
of the input voltage, V; in other words,
there is an error associated with tem-
perature.

Eliminating the temperature error re-
quires the use of thermistors or PN junc-
tions connected so that the effects of
temperature are counteracted. For many
circuit designers the best solution to that
hassle is to buy an IC or hybrid log-
arithmic-amplifier device.

So what use is the log amp? Rarely will
some instrument need to take the log-
arithm of the input signal, but there are
cases where that is desirable, for instance
for input-data compression. Many instru-
ments will see analog signals that have an
extremely wide dynamic range. Yet we
find that amplifier gains that give us ade-
quate low-level resolution will cause sat-
uration on high-level signals. But if the
gain is low enough to prevent saturation,
then we lose the ability to resolve changes
in low-level signals. The solution to that
problem is to use a logarithmic amplifier

KT Ig
Vg = e LN [?l

FIG. 1—A LOGARITHMIC AMPLIFIER can be
formed by combining an ordinary op-amp with
an NPN transistor. d

that has a different gain at different input-
signal levels.

If we want to decompress the analog
data, or take the antilog of an analog sig-
nal for any other reason, then we may
want to use an antilog amplifier (see Fig.
2). To make that type of amplifier is sim-
ple: We merely reverse the positions of R1
and Q1 in the log amp. The antilog ampli-
fier of Fig. 2 also requires temperature

FIG.2—AN ANTI-LOG AMPLIFIER circuit resem-
bles the log-amp circuit. Only the circuit posi-
tions of Q1 and R1 have been swapped.

compensation.

Figure 3 shows the block diagram for
the Burr-Brown 4301 and 4302 hybrid
amplifiers. Those two devices are essen-
tially the same except for package style
(plastic-vs-metal) and temperature range.
The 4301/02 contains logarithmic ampli-
fiers and a summing network. The device
accepts three input voltages (Vy, Vy and

V) that produces an output voitagc ac-
cording to the transfer function:’

#8961 H3GW3AON
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FIG. 3—BLOCK DIAGRAM and pinout of the Burr-Brown 4301/4302 hybrid logarithmic amplifiers.

Ve = () ®)

Vx

where V is the output voltage; Vy, Vy,
and V., are input voltages, and m has a
value between 0.2 and 5.0. The value of m
is set by a simple resistor network. Be-
cause of that, the 4301/02 allows us to
create transfer functions that would other-
wise be difficult to achieve with simple
circuitry. Figures 4-a through 4-c show the
resistor networks for three cases: m=1,
m<l, and m>1, respectively.

Typical applications for the 4301/02 are
shown in Figs. 5, 6, and 7. Figure 5 shows
a simple analog multiplier in which m=1
and the Vy input is biased to a constant
value. Hence, the output voltage will be
the product of Vy and V, divided by the
V constant.

Figure 6 shows an analog-divider cir-
cuit built along similar lines to the multi-
plier. Again, m is set to one, and, in this
case, Vy is set 1o a constant value. The
result is an output voltage Vo, =10V ,/ V.

Figure 7 shows a circuit that might be
called an exponentiator, and has a transfer
function of Vg, =10(V,)m, where m is set
by R4, as shown in Fig. 7-b and Fig. 7-c.
Of course, each potentiometer can be re-
placed with a pair of resistors selected
according to the equations shown in Figs.
4-b and 4-c.

Isolation amplifiers

There are certain cases where itis desir-
able to maintain a very high degree of
isolation between the inputs and outputs
of an amplifier. If there is some factor in
one environment that is dangerous to the

other, then the use of an isolation ampli-
fier is justified. Biomedical instruments
are a case in point. It is believed that the
maximum safe exposure to 60-Hz AC for
certain patients is about 10 microamperes.
Normal leakage currents can exceed that
value by a couple orders of magnitude, so
medical equipment designers usually
specify an isolated input amplifier stage.
For medical applications it is common to
find the degree of isolation expressed as
1012 ohms between inputs and the power
terminals of the nonisolated side of the
circuit.

Previously, isolation amplifiers were
built from discrete components. Today,
however, we can buy hybrid isolation am-
plifiers from several sources. At least two
methods are now being used to achieve
isolation: transformer coupling and op-
tical coupling.

Figure 8 shows the transformer-coup-
ling method in block-diagram form. A
high-frequency (50 to 500 kHz) signal is
generated in a power oscillator on the non-
isolated side of the circuit. The use of
such high frequencies allows the con-
struction of transformers (T1 and T2) that
easily pass the signal but severely attenu-
ate the low-frequency 60-Hz AC leakage.

The oscillator output signal (200 kHz in
this example) is coupled to the isolated
side of the circuit via transformer T1. The
oscillator signal is used for two purposes.
Those are to provide 200-kHz AC to the
rectifier/filter isolated DC power-supply,
and to provide a 200-kHz carrier to the
modulator stage.

The purpose of the isolated DC power-

“supply is to completely divorce the power

for the isolation amplifier from the power

p—— i
I —Owm
o
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FIG. 4—THESE SIMPLE RESISTOR NETWORKS
are used to set the value of m. Theone in a is for
the m=1 case, the one in b is for the m<1 case,
and the one in ¢ is for the m>1 case.

for the nonisolated “‘outside world.”
Since the current level is very low, the
rectifiers used in that circuit are often
ordinary signal diodes rather than rectifier
diodes. Also, the high frequency of the
AC, 200 kHz, allows use of very low-
value filter capacitors in the isolated DC-
supply; we don’t need large, high-value
electrolytic capacitors.

Amplifier IC1 is connected to the signal
source (a patient in biomedical applica-
tions, for instance). That stage usually has
a medium level-gain that is a healthy frac-
tion of the total gain. The signal from the
output of IC1 is fed to the input of a modu-
lator stage. The modulator output is an
AM signal with a carrier frequency of 200
kHz. The AM signal is coupled to the
nonisolated side of the circuit via trans-
former T2.

The original signal (V,) is recovered by
demodulating the AM signal. While some
designs use simple envelope detectors (as
in AM radios), others use a phase-sen-
sitive detector (also called a synchronous



detector) for the demodulator stage. That
type of AM detector requires a sample of
the carrier, so a 200-kHz signal is
provided by the power oscillator.

Following the demodulator will be an
output buffer-amplifier (IC2). That stage
may or may not provide variable gain,
depending on design.

Optically-coupled isolation amplifiers
(see Fig. 9), as their name would imply,
use light to carry the signal from isolated
to nonisolated sides of the circuit. Most
isolation amplifiers are of the optoisolator
variety. That device should be familiar to
most Radio-Electronics readers. It con-

VRer
R1
50K
A2 Vi
Vy  y 25K 13 IC Vo
A A o 43“11 _O
N Y T |2
o vz
Vz 6 [11 12
VzVy
Vo =g

FIG. 5—IN THIS APPLICATION, an analog multi-
plier, the output is the product of Vy and Vg,
multiplied by Vy.

VRer
(+15VDC)
A

R1 4L

50K & |
L

AAA

13 v
T 2

Vi oRmeRRll |/ 4301/

2 7. % a302 I

Vz 6 |11 |12
Vg=10 V_X

FIG. 6—IN THIS ANALOG DIVIDER, the output is
equal to 10V divided by V.

VRer
y R2 Vg =10 (V5)™
50K ! £
AAA A A A lav
Yy Yy Y
R1
I T ) 1 |; Vo
;5' Vx 4301/ —=°
50K 5 4302

il?_ y! £s

B B L

R4 R4

1002 = = 10082
POWERS ROOTS
m=>1) m< 1)

b c

FIG. 7—IN THE CIRCUIT SHOWN IN a, the value
of m is set by R4 as shown in band c.
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FIG. 8—BLOCK DIAGRAM of a transformer-coupled isolation amplifier. The transformers used are
designed to pass the high-frequency signals but sharply attenuate any 60-Hz leakage current.

sists of a light-emitting diode (LED) and a
phototransistor housed in an IC package.
Although many people are aware of the
digital applications of the optoisolator, it
is also possible to use that device in linear
applications. For instance, if we modulate
the LED light, the pattern of modulation
is reproduced at the transistor output.

Note in Fig. 9 the use of an isolated
ground for the input stage. If isolation is
to be achieved, the input-stage ground
must be kept separate from the ground
used by the balance of the circuit.

Figure 10 shows the pinouts and block
diagram for the Burr-Brown 3650 and
3652 isolation amplifiers. The two de-
vices differ from each other in that the
3650 is a current-input amplifier and the
3652 can be configured for either a current
or voltage input. Both the 3650 and 3652
are optically coupled and use a unique
Burr-Brown circuit that tends to cancel the
drift problems seen on certain other op-
tically-coupled designs.

The 3650/52 devices do not contain a
built-in isolated power supply. The +V
and —V voltages to the nonisolated side
can be supplied from the regular DC sup-
ply used in the rest of the circuit. The
voltages for the isolated stages must come
from a source that is isolated from the AC
power lines. That requirement usually
means batteries (not while connected to
the charging circuit!) or an external, iso-
lated power-supply. Burr-Brown makes
several suitable DC-to-DC converters in-
cluding single-port (710), dual-port (722)
and quad-port (724) versions. The dual-
and quad-port versions will supply power
for two or four isolation amplifiers, re-
spectively.

Figure 11 shows a 3650 with differential
current-source inputs (11 and 12). The gain
of the isolation amplifier is 106 volts per
ampere, so the output voltage is given by:

+V1 Ve
A
INVERTING
INPUT
(=)
V
N :

NONINVERTING
INPUT

o—(+) =

e

-V1 -Vioe

*ISOLATED GROUND, SEE TEXT

FIG. 9—OPTICALLY COUPLED isolation ampli-
fiers require the use of a separate, isolated
ground for the input stage.

Vo = (I1-12) (108 V/A) (7)

where: I1 and [2 are the input currents in
amperes.

A voltage-input configuration for the
3650 is shown in Fig. 12. In that circuit,
two input resistors (Rl and R;2) are in
series with the input terminals of the
3650. The gain is given by:

Vo = 106 (V1-V2)
Rgl + Rg2 + Ry + R9 (8)

where: R;1 and R;2 are the external re-
sistors shown in Fig. 12, Ry, is the nomi-
nal input resistance of the 3650, and R, is
the output resistance of the driving signal-
source. In many practical cases we find it
possible to lump R,y and R, together into
one term of approximately 115 ohms. That
action makes the gain dependent solely
upon R;l and R;2. The resultant sim-
plification will break down only when
using a signal source with an excessive
output resistance.
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FIG. 10—BLOCK DIAGRAM and pinout of the Burr-Brown 3650 is shown in a; the block diagram and

pinout of the Burr-Brown 3652 is shown in b.
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I1 o
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FIG. 11—HERE, THE 3650 is configured with differential current-inputs.

The configuration for the voltage-input
3652 is shown in Fig. 13. As in the pre-
vious case, the gain is set by Eq: 8 with
R+ Ry lumped together as 115 ohms.
Let’s rewrite Eq. 8 in simplified form to
solve for Rl and R2 when the gain is

known. As a basic assumption
R;1=R52=Rl, so Eq. 8 becomes:

Re = % (%%s —115) ©)

Let’s look at an example: Calculate Rg1
and R;2 for an amplifier with a gain (Ay)
of 1000 (103). Assume a 3652 isolation
amplifier and R51 =R52. Then:

=k (1'_3;—115)

= 1 (1000 —115)

= 442.5 ohms

In a practical case we would accept a
tiny gain error by using R 5 =440 ohms (a
standard value). If precise gain is re-
quired, then we may either trim those re-
sistors or factor the gain into two parts and
make up the error in an adjustable preced-
ing or following stage.

The isolation amplifier is unique in that
it solves certain interface problems for
which no other solution is even réeason-
able. Biomedical applications probably
require their use the most, because of thie
importance of patient safety. But, some
biomedical applications provide very
harsh environments. Electrocardiograph
(ECG) amplifiers, for example, must
sometimes withstand a 2000-3000 volt,

Rl
V1 AWy

FIG. 12—IN THE VOLTAGE-INPUT CONFIGURA-
TION, two resistors, Rg1and Rg2, are placed in
series with the inputs.

FIG. 13—THE 3652 configured for voltage input.
The gain for the circuit is given by Equation 8 in
the text. Nk
10-ms, shock from a defibrillator. Those
machines are high-voltage, electrical-dis-
charge devices used to administer an elec-
tric shock to correct fatal heart rhythms.
The isolation amplifier must therefore be
rated to withstand such shocks. -
When we continue this series, we will
deal with waveform-generator circuits
that are based on operational amplifiers.
We will include sinewave, squarewave,
and pulse generators, and more! R-E
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The next time you need a clock generator, pick out one of these CMOS-based designs.

IN THE SEPTEMBER ISSUE, WE TOOK A
look at squarewave-generator circuits.
This month, we'll take another look.
However, instead of using transistors, op-
amps and 555 timer IC’s, we’ll deal only
with designs based on CMOS IC’s.

CMOS logic IC’s can easily be used to
make squarewave-generator or ‘‘clock”
circuits that are both inexpensive and
highly versatile. The outputs can be sym-
metrical or non-symmetrical, and the os-
cillators can be either free-running or
gated. The gated oscillators can be de-
signed to turn on with either logic-0 or
logic-1signals, and to give either a logic-0
or a logic-1 output when in the “off”
mode. You can even use those “cheapo”
circuits as simple VCO’s (Voltage-Con-
trolled Oscillators) or as frequency-modu-
lated oscillators.

If you want VCO operation with excel-
lent linearity and versatility, then you have
to be slightly more particular about the IC
you use. We’ll get to that in just a little
while. But first, the basics: 2-gate CMOS
squarewave-generator or astable circuits.

Two-gate astable oscillators

The simplest way to make an astable
circuit is to wire two CMOS inverter
stages in series and use the R-C feedback
network shown in Fig. 1. That circuit gen-
erates a decent squarewave output and op-
erates at about 1 kHz with the component
values shown. The frequency is inversely
proportional to the R-C time constant, so
it can be raised by lowering the values of
either C1 or R1. Capacitor C1 must be a
non-polarized type; it can have any value
from a few tens of pF to several pF. Re-
sistor R1 can have any value from about 47
kilohms to 22 megohms. With those
ranges of values, the operating frequency

RAY MARSTON

can vary from below 1 Hz to about 1 MHz.
For variable-frequency operation, RI
should be replaced by a series combina-
tion of a fixed and a variable resistor.

The output of the astable circuit in Fig.
1 switches (when lightly loaded) almost
fully between the zero and positive supply
rail values. But the R1-Cl junction is pre-
vented from swinging below zero or above
the positive rail levels by on-chip clamp-
ing diodes at the input of ICIl-a. That
characteristic causes the operating fre-
quency of the circuit to be somewhat de-
pendent on the supply: Typically, the
frequency falls by about 0.8% for a 10%
rise in supply voltage. If the frequency is
normalized with a 10-volt supply, the fre-
quency falls by 4% at 15 volts or rises by
8% at 5 volts.

The operating frequency of the circuit
shown in Fig. 1 is also influenced by the
individual gates that are used. You can
expect the frequency to vary by as much as
10% between individual IC’s. The output
symmetry of the waveform also depends
on the particular IC used and, in most
cases, the circuit will give a non-sym-
metrical output. In most “hobby™ or
other non-precision applications, those
defects of the basic astable circuit are of
little practical importance.

We should note here that for the circuit
in Fig. 1—and all of the others that we’ll
present this month—the supply voltage
indicated by “+V" can be anywhere
from 3 to 18 volts DC. Also, the CMOS
IC’s used are all of the “B-series” type
(with improved gate-oxide protection.)

Figure 2 shows an improved, “‘compen-
sated” astable circuit in which R2 is wired
in series with the input of ICl-a. That
resistor must have a value that is large
relative to R1; its main purpose is to allow

1
> R1
> 680K
5 4
- .
SOUAREWAVE
OUTPUT
1/6 4049

FIG. 1—THIS 2-GATE CMOS ASTABLE operates
at 1 kHz with the component values shown.

t1
10pF

Sl
Can

> R
> 39K

4
() o
EIUAHEWAVE
OUTPUT

1/6 4049

FIG. 2—THE “"COMPENSATED" VERSION of the
2-gate astable oscillator has excellent frequen-
cy stability with variations in supply voltage.

the R1-Cl junction to swing freely below
the zero and above the positive supply rail
voltages during circuit operation and thus
improve the frequency stability of the cir-
cuit. Typically, when R2 is ten times the
value of R1, the frequency varies by only
0.5% when the supply voltage is varied
between 5 and 15 volts. An incidental
benefit of R2 is that it gives a slight im-
provement in the symmetry of the output
of the astable.

The basic and compensated astable cir-
cuits of Figs. | and 2 can be built with a
good number of detail variations, as
shown in Figs. 3 to 5. In the basic astable
circuit, for example, C1 alternately
charges and discharges via Rl and thus
has a fixed symmetry. Figures 3 to 5 show
how the basic circuit can be modified to
give alternate charge and discharge paths
for C1 and thus to allow the symmetry to
be varied at will,

The circuit in Fig. 3 is useful if you
need a highly non-symmetrical waveform
(such as a pulse). Capacitor C1 charges in
one direction via R2 in parallel with R1, to
generate the mark (or pulse) part of the
waveform. It charges in the reverse direc-

861 HIGWIAON
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R1
212K
g S gt Dot
1/64049 1/6 4049

FIG.3—YOU CAN MODIFY THE 2-gate astable to
give a non-symmetrical output. The “mark” time
is controlled by the parallel combination of R1
and R2. The “space” time is controlled by only
R2.

o1
oy

-4 D2 y 01

L STTIITRR ST

+R2

=3
SQOUAREWAVE
ouTPUT

1/6 4048

FIG. 4—THE “MARK" AND "“SPACE" times can
be independently varied by R2 and R3 respec-
tively.

el
.Dﬁl(
R1 1=
RS lt?nzmas
Wb St e
RATIO 1pok &
+\ -+ D1
A 14
e 1N4148
: 210K
3 2 5
iC15 >0t
8l 1/ a04g 1/6 4049
= SQUAREWAVE O
QUTPUT

FIG. 5—THE DUTY CYCLE OF THIS ASTABLE is
fully variable from 1:11 to 11:1.

tion via R2 only, to give the space be-
tween the pulses.

Figure 4 shows the modifications for
generating a waveform with indepen-
dently variable mark and space times; the
mark time is controlled by Rl, R2, and
DI, and the space time is controlled by
R1, R3, and D2.

Figure 5 shows the modifications to
give a variable duty-cycle (or mark/space
ratio) output while maintaining a near-
constant frequency. Here, CI charges in
one direction via D2 and the lower half of

R3 and R2, and in the other direction via
DI and the upper half of R3 and R1. The
duty cycle can be varied over a range of
1:11 to 11:1 via R3.

Figure 6 shows a couple of ways of
using the basic astable circuit as a very
simple VCO. The circuitin Fig. 6-a can be
used to vary the operating frequency over
a limited range via an external voltage.
For satisfactory operation, R2 must be at
least twice as large as R1. Its actual value
depends on the required frequency-shift
range: A low R2 value gives a large fre-
quency-shift range, and a larger R2 value
gives a small frequency-shift range. The
circuit in Fig. 6-b acts as a special-effects
VCO in which the oscillator frequency
rises with input voltage, but switches off
completely when the input voltage falls
below a value preset by R3.

CONTROL-VOLTAGE

INPUT
o SQUAREWAVE
S R2 OUTPUT
2 180K i
5 ci
< 01
5 4
1/6 4048
a
CONTROL-VOLTAGE
INPUT
o SQUAREWAVE
b s OUTPUT
>~ | 100K
b CUT-OFF ADJ
> C1
‘pRZ
100K ﬂ
4
1/6 4049

FIG. 6—A SIMPLE VOLTAGE-CONTROLLED OS-
CILLATOR or VCO is shown in a. Shown in bis a
VCO that cuts off when V,, falls below a value
that is preset by R3.

Gated astable circuits

All of the astable circuits of Figs. 1to 6
can be made using NAND or NOR gates
instead of inverters. Simply replace the
inverters with one of the gates as shown in
Fig. 7.

Using NaND and NOR gates instead of
inverters has a practical advantage—it lets
you modify all of the circuits in Figs. 1-6
for gated operation. In other words, the
astables can be turned on and off by exter-
nal signals. All you have to do is to use a
2-input NanD (4011B) or nor (4001B)
gate in place of the inverter in the ICl-a
position, and apply a control signal to one
of the gate input terminals. By choosing
the appropriate gate, you can control your
astable by either a high or a low gate

signal. That is shown by the two basic
versions of the gated astable multivibrator
in Figs. 8 and 9.

ouT  IN
iNo—] ouT
b dIl e
ouT ouT
IN | IN
d e

FIG. 7— TWO-INPUT NAND OR NOR gates can
be used as inverters. As we'll see, they permit
gated operation. As with any other CMOS IC, be
sure to tie all unused inputs to one of the supply
rails.

1AY
+V > A1 C1
 ggox 00!
1 :
GATEIN ._E@“—«.
7
4 144011 1/4 8011
100KE =
Q
oUTPUT

FIG. 8—THIS GATED ASTABLE has a normally-
low output. It is gated on by a high input.

OUTPUT

5
B
1/4 4001
> A1
> 680K Cl

.001

i€

FIG. 9—THIS GATED ASTABLE has a normally-
high output. It is gated on by a low input.

Note specifically from those two cir-
cuits that the NAND version is gated on by
a logic-1 input and has a normally-low
output, while the NOR version is gated on
by alogic-0 input and has a normally high
output. Pull-up (or pull-down) resistor R2
can be eliminated from the circuits if IC1-
a is direct-coupled from the output of a
preceding CMOS logic stage.

In the basic gated astable circuits of
Figs. 8 and 9, the output signal terminates
as soon as the gate drive signal is re-
moved. Consequently, any noise present
at the gate terminal also appears at the
outputs of those circuits. Figures 10 and 11
show how to modify the circuits to over-
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FIG. 10—SEMI-LATCHING OR “NOISELESS"”
gated astable has a normally-low output and is
gated on by a high input.

QUTPUT
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GATE 22K
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FIG. 11—ALTERNATIVE SEMI-LATCHING asta-
ble has a normally-high output and is gated on
by a low input.

come that problem. There, the gate signal
of ICl-a is derived from both the “outside
world” and from the output of IC1-b via
the diode or gate (D1, D2, and R2). As
soon as the circuit is gated from an exter-
nal signal applied via D2, the output of
IC1-b reinforces or self-latches the gating
via D1 for the duration of one-half astable
cycle. That eliminates any effects of a
noisy external gate signal. The outputs of
the “‘semi-latching’’ gated astable circuits
are thus always complete numbers of half
cycles.

Ring-of-three circuits

The 2-gate astable circuit is not gener-
ally suitable for direct use as a ‘“‘clock”
generator with fast-acting counting and
dividing circuits. That’s because it tends
to pick up and amplify any supply-line
noise during the *transitioning™ parts of
its operating cycle and to thus produce
squarewaves with “*glitchy” leading and
trailing edges. A far better type of clock
generator circuit is the ring-of-three asta-
ble that is shown in Fig. 12.

The Fig. 12 ring-of-three circuit is sim-
ilar to the basic 2-gate astable, except that
its ““input” stage (IC1-a—ICl-b) acts as an

ultra-high-gain non-inverting amplifier
and its main timing components (R1-Cl)
are transposed (relative to the 2-gate asta-
ble). Because of the very high overall gain
of the circuit, it produces an excellent and
glitch-free squarewave output, ideal for
clock-generator use.

The basic ring-of-three astable can be
subjected to all the design modifications
that we’ve already looked at for the basic

A'L'A'
l AT
C1 BBOK
1uF

0
QUTRUT

FIG. 12—THE “RING-OF-THREE" astable makes
an excellent clock generator.

1uF
: 8
10
1c1-b Jore—4 of Ic1-c
1/4 4011 174 4011
(o]
A2
100K

FIG. 13—THIS GATED "RING-OF-THREE" asta-
ble has a normally-low output and is gated on by
a logic-1 signal.

FIG. 14—THIS GATED “RING-OF-THREE" asta-
ble has a normally-high output and is gated on
by a logic-1 signal.

2-gate astable—it can be used in either
basic or compensated form and can give
either a symmetrical or non-symmetrical
output, etc. The most interesting varia-
tions of the circuit occur, however, when it
is used in the gated mode, since it can be
gated via either the IC1-b or IC1-c stages.
Figures 13 to 16 show four variations on
that gating theme.

The circuits in-Figs. 13 and 14 are both
gated on by a logic-1 input signal, but the

+V

OUTPUT

1/4 4011

C1 o
1uF
680K
AAA
v

FIG. 15—THIS ASTABLE IS GATED on by a logic-
0 signal and has a normally low output.

FIG.16—THIS ASTABLE IS GATED on by a logic-
0 signal and has a normally high output.

circuit in Fig. 13 has a normally-low out-
put, while that of Fig. 14 is normally-high.
Similarly, the circuits in Fig. 15 and 16 are
both gated on by a logic-0 signal, but the
output of the circuit in Fig. 15 is normally-
low, while that of Fig. 16 is normally-
high.

4046 VCO circuits

To close this look at CMOS square-
wave generator circuits, let’s consider
some practical VCO applications of the
4046 phase-locked loop (PLL) IC. Figure
17 shows the internal block diagram and
pinout of the 4046, which contains a cou-
ple of phase comparators, a VCO, a Zener
diode, and a few other bits and pieces.

For our present purpose, the most im-
portant part of the chip is the VCO sec-
tion. That VCO is a highly versatile
device: It produces a well-shaped sym-
metrical squarewave output, has a top-end
frequency limit in excess of 1 MHz, has a
voltage-to-frequency linearity of about
1%, and can easily be “*scanned” through
a1,000,000:1 range by an external voltage
applied to the VCO input terminal. The
frequency of the oscillator is governed by
the value of a capacitor (minimum value
50 pF) connected between pins 6 and 7,
by the value of a resistor (minimum value
10K) wired between pin 11 and ground,
and by the voltage (any value from zero to
the supply voltage) applied to VCO-input
pin 9.

Figure 18 shows the simplest possible
way of using the 4046 VCO as a voltage-
controlled squarewave generator. In that
circuit, the C1-R1 combination deter-
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FIG. 17—INTERNAL BLOCK DIAGRAM of the 4046 phase-locked loop IC.
mines the maximum frequency that can be
: : ; +y
obtained (with the pin 9 voltage at max- c1 y
imum) and R2 controls the actual frequen- e -0047
cy by applying a control voltage to pin 9: =
6 7 |6
+9V 3
c1 A Ic1 Ll < R2
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IS 1 FREQUENCY
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FIG. 18—A BASIC WIDE-RANGE VCO spanning
from about zero to about 5 kHz (determined by
R2).
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“""" o
R1
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FIG.19—THE FREQUENCY OF THIS VCO can be
varied all the way down to zero.

FIG. 20—THIS RESTRICTED-RANGE VCO has a
frequency range from about 72 Hz to 5 kHz.

The frequency falls to a very low value (a
fraction of a Hz) with pin 9 at zero volts.
The effective control-voltage range of pin
9 varies from roughly 1 volt below the
supply value to about 1 volt above ground,
and gives a frequency span of about
1,000,000:1. Ideally, the supply voltage to
the circuit should be regulated.

We’ve said above that the frequency of
the circuit shown in Fig. 18 falls to near-
zero when the input voltage is reduced to
zero. Figure 19 shows how the circuit can
be modified so that the frequency falls all
the way to zero—all that’s needed is a
high-value resistor (R3) between pins 12
and 16. Note here that, when the frequen-
cy is reduced to zero, the VCO output
randomly settles in either a logic 0 or a
logic 1 state.

Figure 20 shows how the pin-12 resistor
can be used to determine the minimum
operating frequency of a restricted-range
VCO. In that circuit, fy,p is determined
by CI-R2 and fy, 4 is determined by the
combination of CI and the parallel resis-
tance of R1 and R2.

+9V
(]
0047

1
0
3 l:l‘lﬁ
3

- Hz
2 J&ﬁ > 100K
17 FREQUENCY

OUTPUT

y.n
AAA

R3
4.7
MEG

FIG. 21—ANOTHER RESTRICTED-RANGE VCO.
The maximum frequency is determined by the
C1-R1 time constant; the minumum frequency is
determined by the time constant C1(R1+R3).
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'y
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FIG. 22—THIS GATED WIDE-RANGE VCO uses
an external inverter.

Figure 21 shows an alternative version
of the restricted-range VCO, in which
Sumax is controlled by CI-R1 and fiy is
determined by Cl and the series combina-
tion of R1 and R2. Note that, by making a
suitable choice of the R1 and R2 values,
the circuit can be made to “span™ any
desired frequency range from 1:1 to near-
infinity.

Finally, it should be noted that the VCO
section of the 4046B can be disabled by
taking pin 5 of the package high (to logic 1
level) or enabled by taking pin 5 low. That
feature makes it possible to gate the VCO
on and off by external signals. Figure 22
illustrates that feature and shows how the
basic voltage-controlled oscillator circuit
can be gated via a signal applied to an
external inverted stage. R-E
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DIGITAL ELECTRONICS, by David
Casasent; Quantum Publishers, Inc.,
c/o Prentice-Hall, Inc., Englewood
Cliffs, N] 07632; 7Va X 9% inches;
softcover; 259 pages, including ap-
pendix, bibliography, and index;
$9.95.

The design of digital circuits in-
volves three somewhat separate
disciplines: logic design, applica-
tions, and hardware. This text is
intended primarily for a junior or
senior electrical-engineering
course in digital electronics; no
prior knowledge of Boolean al-
gebra, logic design, or transistor
theory is required. Both differen-
tial and integral equations and de-

terminants are avoided; the one
and only mathematical prere-
quisite is algebra.

The emphasis is on hardware—
thatis, the actual design and analy-
sis of individual logic circuits
rather than the interconnection of
them (logic design). That hardware
flavoring is even more pro-
nounced in the treatment of the
individual gates and regenerative-
logic circuits in which designs
using discrete (individual) tran-
sistors, etc.; are emphasized. Lib-

eral and ample coverage of IC
logic devices is included in the
text. To help you understand how
they work, most of the IC’s are
treated in rather complete detail,
as if they were constructed from
discrete components.

A thorough treatment of the
principles and techniques covered
should enable the reader to de-
sign basic special-purpose digital
circuits and to use the multitude of
commercially available digital inte-
grated-circuits. R-E

Learn micro-processing with the new ‘
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Students, engineers or technicians—
upgrade your micro-processing skills
with the new Micro-Professor 1P.

The MPF-1P features:

® extensive software support

® more built-in memory

® improved keyboard

e larger display
Three tutorial guides help cover all
capabilities. The ideal training tool!
MPEF-1P will deliver you into the growing
world of micro-processing. Invest now!

Plus_FREE GIFT  Only $179.95

[} Check this box for. FREE
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Line Regulation <0.2% 108 VAC to 135 VAC.

Current:
Fixed supply 1.0 amp max.
Variable supplies 0.5 amp max.

Protection built in, current limiting, with
thermal shutdown.

Power: 108-135 VAC.

Dimensions: 8% x 3%" x 7%" (WxHxD)

Wood grain finished metal case.

Weight: 4 |bs., 9 ozs.

Lighted on/off power switch, easy-to-read
Voltmeter and |large binding posts.

Warranty: one year full replacement
warranty from date of purchase.
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Oscilloscopes

For Field Service
and Laboratory
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feature: :
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HM605 60MHz Dual Trace - US$ 965,-

Sensitivity 5mV-20V/div at 60 MHz, 1mV at 5MHz e Automatic
peak-value or normal triggering to 80 MHz e Delay line o Variable
sweep delay from 100ns-1s e Timebase range from 2.5s/div to
max. 5ns/div e Unique fast-rise-time 1kHz/1MHz calibrator e
Bright high-resolution 14kV CRT.

HM204 20MHz Dual Trace : US$ 758,-

Sensitivity 5mV-20V/div e 1mV at 5MHz ¢ Timebase range
1.25s/div-10ns/div e Automatic peak-value triggering to 50 MHz
Delay line o Variable sweep delay e Single sweep mode o
Y-Output e Z-modulation e Overscan indicator e

Unique 1kHz/1MHz calibrator.

HM203 20MHz Dual Trace - US$ 605,-
Western Europe’s best selling 20 MHz-Scope! e Sensitivity 2mV-
20V/div e Triggerbandwidth 40MHz e Timebase range 0.25 —
max. 20 ns/div

HM103 10MHz Single Trace - US$ 410,-

Small, compactservice scope e Sensitivity 2mV-20V/div e Time-
base range 0.2yis-0.2s/div e TV-V and TV-H triggering.

=
Modular

System

HM 8000

Anexpagnding

For more details

write or call collect;

HATINMELS INC.

88-90 Harbor Road - Port Washington N.Y. 11050
Phone (516) 883.3837 - TWX (510) 223.0889

CIRCLE 45 ON FREE INFORMATION CARD

ZX81 INTERFACE

continued from page 72

try them anyway—we’re sure you’ll find some of them amusing.

For initial testing, you'll want the Digitalker to speak all of the
words in its vocabulary. But if you want to use the synthesizer for
serious applications, you'll need control over exactly what it
says. The next program allows you to command the Digitalker to
speak any sequence of words from the list in Table 21 so that you
can program phrases or sentences. Enter the BASIC program in
Table 24. Using that program, you can enter a word sequence as
a series of three-digit values. All words must be represented by
three digits: Any numerical value less than 100 must be padded
with leading zeros. (For example, a | must be represented as a 0
01.) The digits are entered in a series, and delimiters are not
required between the three-digit groups. For example, if you
want the Digitalker to say “*The time is 1:30,” the sequence you
enter is:

138139096001021

WIRE-WRAP
CARD-EDGE
CONNECTOR

WIRE WRAP PINS
BENT TOWARD
FOIL TRACES

“PIGGYBACK"” PC
BOARD

FIG. 13—THE INTERFACE CIRCUIT does not have to tie up your ZX81's
port. An “extender” board will allow you to piggyback other devices to the
interface.

FIG. 14—THE FOIL
PATTERN for the dou-
ble-sided piggyback
extender board. Note
that only one pattern
is shown. The other
side is, of course, the

same.
|1-—— 2-1/4 INCHES ——)l

The BASIC program divides the sequence into its three-digit
word representations and sends them to the machine-language
routine where the Digitalker is commanded to sequentially
speak each word.

A piggyback connector

As you complete the interface projects we're sure that you’ll
discover that the 1K or 2K memory in your computer really limits



PARTS LIST—SPEECH SYNTHESIZER

Resistors, Yi-watt, 5% unless otherwise noted
R15—1500 ochms

R16—1 megohm

R17—820,000 ohms

R18—9100 ohms

R19—10,000 ohms

R20—10 ohms, ¥ watt

Capacitors

C4, C5—50 pF, ceramic disc
C6-C9, C11—0.1 iF, ceramic disc
C10—20 wF, 10 volts, electrolytic
C12—0.047 |.F, ceramic disc

C13, C14—.01 wF, ceramic disc

Semiconductors

1C20—74L.S73 dual J-K flip-flop
1C21—74L.S373 octal D-type latch
1C22—MM54104 speech processor IC
IC23—MM52164 SSR1 speech ROM
1C24—MM52164 SSR2 speech ROM
1C25—LM346 quad op-amp
1C26—LM386 audio amplifier

Other components
XTAL2—4 MHz
SPKR1—8 ohms

what you can do. To eliminate that problem, you might want to
add a 16K or 64K memory pack. Both are commercially avail-
able for the Sinclair. The problem is that the interface circuit is
plugged into the same slot that the memory pack must plug into.
That problem can be solved by soldering a set of card-edge
fingers onto the wire-wrap socket so that a memory pack can be
piggybacked onto the interface circuit. Figure 13 shows how the
card-edge fingers are attached to the wire-wrap socket. Figure 14
is the foil pattern for one side of the board. (The pattern for the
other side is, of course, the same.)

The author of this four-part article would like to hear from any
readers with interesting circuits to share, or anyone with ques-
tions regarding interfacing the ZX8/ or Timex Sinclair 1000. You
can contact Neil Bungard directly at PO Box 493, Blacksburg,
VA 24060 R-E

“We'veaddedtheacceleratorcardtothecomputer.Whydoyouask?”

The growth of NTE quality replacement parts has
been nothing short of astronomical. And the proof
is in our new 1984 Replacement Master Guide,
destined to be the standard directory for technicians
across the country. In excess of 3,000 quality NTE
types are cross-referenced to mare than 220,000
industry part numbers.

YOU'LL FIND ALL THE RIGHT STUFF FOR
REPLACEMENT, MAINTENANCE AND REPAIR:
« Transistors » Memory IC's
« Thyristors » Thermal Cut-Offs
« Integrated Circuits « Bridge Rectifiers
« Rectifiers and « Unijunctions
Diodes « RF Transistors
= High Voltage =« Microwave Oven

Multipliers and Rectifiers
Dividers - Selenium Rectifiers
+ Optoelectronic « NEW! The Protector
Devices 6000 ™ Transient
» Zeners Voltage Protection
= Microprocessors Strip
and Support Chips |

Look for our Replacement semiconductors in the
bright green polybags and cartons that list rating
limits, device type, diagrams and competitive
replacement right on the package. NTE quality
parts are available from your local NTE distributor
and come backed by our exclusive two-year
warranty. Ask for your FREE NTE Replacement
Master Guide and take off with NTE!

NEW-TONE ELECTRONICS, INC.
44 FARRAND STREET - BLOOMFIELD, NEW JERSEY 07003
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Then and now

WITH THE INTELLIGENCE OF HINDSIGHT,
it is amusing and even instructive
to look back on the rapid develop-
ment of the TVRO industry since it
all began in October of 1979. It was
on October 18, 1979 that the FCC
held a meeting and decided that
TVRO (Television-Receive-Only)
“terminals” would no longer be re-
quired to file for and receive a
federal license. Until that deci-
sion, many of us had been operat-
ing our TVRO's “extra-legally:” We
had them, we used them, and we
at least suspected we were break-
ing some obscure regulation or
law. When the FCC decided, with
great wisdom, that no further li-
censes would be required, a major
legal impediment to owning and
operating a TVRO was done away
with. The industry has never
looked back from that event.

But perhaps we should. Having
just celebrated five years of
TVRO’s, | suspect there are many
readers of Radio-Electronics who
have had the opportunity to con-
sider expanding their own sales
and/or service business to include
TVRO-system hardware. | also sus-
pect, and in fact know, that many
of the best and most qualified
electronic equipment shops in the
country have, in the past, elected
to pass TVRO's by because of a
frightening array of equipment
problems and potential equip-
ment liabilities. That will, for the
next few issues of this column, be
our editorial thrust; we will look at
“then” and “now.” Or, the way that
TVRO hardware has changed since
all of this began in late 1979 and
early 1980, to give you both a feel
*Publisher, CSD Magazine

for the rapid strides TVRO hard-
ware has made in that five-year
span, and to perhaps introduce
you to the potentially profitable
business of handling TVRO equip-
ment as an adjunct (or featured
part) to your present electronics
business interests. Consumers in-
terested in TVRO’s will also find
the following discussions a useful
and informative way to learn about
the equipment that is part of such
a setup.

The basics

The basic TVRO system of 1984
differs somewhat from the basic
TVRO system of 1979/80 because of
the number of subtle (and not so
subtle) advances in technology.
But the elements of the system
have not changed.

For example:

1) Satellite microwave energy is
radiated from a satellite some
22,300 miles above the earth. That
energy is usually (but not always)
“directed” at a specific portion of
the earth (known as the boresight).

2) On the earth, the TVRO must
have a clear (not obstructed) view
of the satellites of interest.

3) The TVRO dish is some form
of parabolic (usually) reflector. It
acts like a giant (well, large) collec-
tor, capturing the satellite’s (weak)
signals and re-directing them into
a tight focal point in front of the
dish.

4) There, a small antenna called
a feed picks up the focused energy
and couples it directly into a spe-
cial signal-booster called an LNA
(Low Noise Amplifier).

5) The LNA amplifies the signal
and sends itthrough ashortlength

BOB COOPER, JR.*

of “premium-grade” cable (typ-
ically RG-213/U or 214/U) to a rear-
of-antenna mounted box called a
downconverter.

6) The downconverter has a lo-
cal oscillator, a mixer, and some
amplifier stages inside a typically
semi-weatherproofed metal en-
closure. The downconverter takes
the 4-GHz (3.7 to 4.2 GHz) signal
and shifts it “"down” to a lower fre-
quency; 70 MHz is typical.

7) That IF signal is now trans-
ported inside (the home, office,
etc.) using relatively low-cost
RG-59/U or RG-6/U cable.

8) Inside, the IF signal is con-
nected to a demodulator that fil-
ters and amplifies the signal and
then demodulates it (turning it
into pure video and pure audio).

9) The video and audio can now
be used to re-modulate a low-
power RF modulator with an out-
put on (NTSC) Channel 2-6. That
signal, usually under +10 dBmV
(3,000 microvolts) is now con-
nected to a standard TV receiver
and you have satellite TV.

That’s the basic system; then,
and now. There are many, many
variations to that system and we’ll
touch on the primary variations as
we work our way through the ele-
ments.

Basically, this is what we will
find. The 1979/80 TVRO was big,
bulky, and expensive. The pictures
were not bad by 1984 standards
(some will say they may have been
better than today) but the equip-
ment was designed by the tech-
nically oriented for the technically
oriented. In other words, it was
not consumer-friendly. You had to
be very much “into the tech-



nology” to appreciate the six to
eight steps you had to follow just
to change channels (transponders
in satellite talk), or horror-of-hor-
rors, switch from one satellite to
another. Little old ladies in Dubu-
que were not able to operate the
unsophisticated systems of five
years ago.

Big has gotten small (we'll see
some 4.5- and 5-foot antennas that
work exceedingly well in the
months ahead); bulky has gotten
tiny (full receivers fit into the plam
of your hand); and expensive has
gotten less so, thanks to modern,
often off-shore, high-production
technologies. It is, certainly, an
entire new ballgame for everyone
involved.

But perhaps something else has
happened that is even more sig-
nificant, especially if you are in-
volved in the operation of an
electronics retail or service outlet.
There is a new recognition that
professionalism in sales and in-
stallation is perhaps more impor-
tant than all of the technology
advances and price declines. Cus-
tomer support—always important
with new technology—is starting
to be seen as essential. Dealers,
through a trade association and
through regional groups, have fi-
nally figured out that cut-throat
price cutting and selling $100 over
costis a sure path to failure. Those
who have survived that recent (and

TVRO dealer “*Starter Kit"”
available

Bob Coopers CSD Magazine has ar-
ranged with a number of TVRO equip-
ment suppliers to provide a single-
package of material that will help intro-
duce you to the world of TVRO dealership.
A short booklet written by Bob Cooper
describes the start-up pitfalls to be avoid-
ed by any would-be TVRO dealer; in addi-
tion, product data and pricing sheets from
prominent suppliers in the field are in-
cluded. That package of material is free of
charge and is supplied to firms or individu-
als in the electronics service business as
an introduction to the 1984/85 world of
selling TVRO systems retail.

You may obtain your TVRO Dealer
Starter Kit free of charge by writing on
company letterhead, or by enclosing a
business card with your request. Address
your inquiries to: TVRO STARTER KIT,
P.O. Box 100858, Fort Lauderdale, FL
33310. That kit not available to individuals
not involved in some form of electronics
sales and service.

still on-going) shake-out are now
aware that being a TVRO dealer, or
selling TVRO systems, is one of
those “long-pull” businesses that
rewards best those who plan for a
multi-yeared future. It has finally
gotten past the lure of being a get-
rich-quick scheme and that may
be more important to established
electronic sales and service cen-
ters than all of the technology ad-
vances combined.

start of the summer, there were be-
tween 475,000 and 500,000 TVRO's
operating in North America (in-
cluding Canada). The present fall
selling season was expected to see
numbers such as 50,000 per month
during the traditionally “up” Sep-
tember/November period. Some
of us recall when selling 50,000
VCR'’s in America was big news for
a single month.

Next time, we'll continue our

And much of that is due, of

comparison of the past and pres-
course, to volume. Going into the

ent states of satellite TV. R-E

SATELLITE TV/

The First
Five Years!

s o
T
THE MOST COMPLETE report on the mushrooming
home ‘TVRO' industry ever compiled, written as only the
‘father of TVRO' could have prepared. More than 1000
pages (!) tracing the complete story of home TVRO,
lavishly illustrated with equipment photos, schematic
diagrams, equipment analysis reports. Bob Cooper,
the first private individual to own and operate a TVRO
(1976) has collected and polished hundreds of indi-
; vidual reports into a unique ‘collector’s edition’ which
il = 3 clearly explains the TVRO phenominon in North Amer-
| ica. From Coop's first 20 foot ‘monster’ dish to the
et present day 5 foot ‘C-band’ TVROs, the fascinating
[j'" 8 growth of TVRO equipment and its legal status unfolds
T ' for you.
THIS TWO VOLUME SET totaling more than 1,000 pages is available for the first time
to readers of Radio-Electronics at special discount pricing. Originally sold at $100
per two-volume set, a limited supply is now available ONLY through this advertise-
ment. PLUS, you will also receive a special extraordinary bonus; the 200 page (+)
October 1984 edition of CSD/Coop's Satellite Digest. This very special edition of
CSD is a best-seller in the TVRO industry, with the most comprehensive collection of
TVRO facts and figures ever compiled. Combined with the 1,000 page 'CSD
ANTHOLOGY' report, you have instant reference to everything you will ever need to
know about the state of the home TVRO industry. Itis MUST reading for every person
in, or thinking about ‘getting into," any segment of the home TVRO world.

___ SEND CSD ANTHOLOGY/2 Vols. + CSD Bonus.
—_ SEND CSD October '84 Special Issue ONLY.

§ NAME COMPANY
¢ ADDRESS
CITY STATE ZIP

" Payment: $60 US funds (Anthology + Bonus), $15 US funds
CSD Oct. ONLY; payable "CSD ANTHOLOGY."

) Shipping charges pre-
paid. Enter order to: CSD Anthology, Radio-Electronics
N & Magazine, 200 Park Av. S., New York, NY 10003; or call
W¥ 305-771-0505 for credit card orders ONLY.
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NEW IDEAS

Continuity tester

MAKING CONTINUITY CHECKS CAN BE A
tedious undertaking, especially if
you happen to be working with
wire-wrap circuits. Of course, you
could use an ohmeter to do the
job, but continuously turning your
head back and forth to read the
meter can be a real pain in the
neck! There is, however, a way that
you can check continuity (and
make sure that the resistance is
less than about one ohm) without
“twisting your head off.” All you
need do is rig up some sort of audi-
ble continuity tester, like the one
shown in Fig. 1.

How it works

Power for the circuit is provided
by a single 9-volt, transistor-radio
type battery. At the heart of the
circuit are two LF411 op-amp IC's:
One op-amp, IC1, is used along
with resistors R1 and R2 to form a
ground reference for the circuit;
in effect, producing a 4.5-volt split
supply. The other op-amp (IC2) is
configured as a comparator whose

output used is to source current
for the buzzer.

Resistors R4 and R5 form a volt-
age-divider that provides a refer-
ence voltage thatis applied to pin 2
of IC2. The circuit to be tested is
connected between points A and B
via jumpers. The resistance of-
fered by that circuit along with re-
sistor R3 forms a second voltage
divider. That leg of the circuit
provides the voltage that's pre-
sented to the non-inverting input
(pin 3) of I1C2.

When a non-continious (open)
circuit is connected across points
A and B, the voltage appearing at
pin 3 of IC2 will be high; therefore,
its output will be high and no cur-
rent flows through buzzer BZ1.
However, when a continious cir-
cuitis connected to points Aand B,
the input to pin 3 will be low,
thereby causing the output of 1C2
to go low. That completes the cur-
rent path for BZ1, and causes the
buzzer to sound indicating a com-
plete circuit.

LE44) TO
CIRCUIT
UNDER
TEST
R2
41K

Bz
(MALLORY
SONALERT)

FIG. 1

Diodes D1and D2 along with re-
sistor R7 provide protection for the
unit in the event that it is acciden-
tally connected to a live circuit.

To calibrate the unit, connect a
47-ohm resistor at R5 and a 1-ohm
unit at across points A and B. Now
adjust potentiometer R5 until the
buzzer just comes on. Resistor R9,
which adjusts the circuit’s sen-
sitivity, should be a multi-turn,
trimmer potentiometer. The max-
imum current through the circuit
being tested will be about4.5 milli-
amps.—Ron McCabe

NEW IDEAS

This column is devoted to new ideas, cir-
cuits, device applications, construction tech-
niques, helpful hints, etc.

All published entries, upon publication, will
earn $25. In addition, for U.S. residents only,
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 posi-
tions in the vertical plane, giving you a full ten-
inch height adjustment for comfortable work-
ing.

| agree to the above terms, and grant
Radio-Electronics Magazine the right to
publish my idea and to subsequently re-
publish my idea in collections or compilations
of reprints of similar articles. | declare that the
attached idea is my own original material and
that its publication does not violate any other
copyright. | also declare that this material has
not been previously published.

Title of Idea

Signature

Print Name Date

Street

City State Zip
Mail your idea along with this coupon
to: New Ideas Radio-Electronics,

200 Park Ave. South,

New York, NY 10003
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Tuning in wardwide 84
Sten-by-step TV & plign:

BUILD YOUR OWN ROBOT!

Send today for your 52-page (8'2 x
11") booklet containing complete re-
prints of all eleven articles in the
Build Your Own Robot series by Jim
Gupton.

This all-inclusive reprint gives you all
the data you need to build your own
Robot.

B TELLS EVERYTHING YOU NEED
TO KNOW to build the Unicorn-1
Robot without the need for an engi-
neering degree or special equipment.

The robot is fully mobile with minipu-
lator arms to grasp, lift and carry.

B MANIPULATOR ARMS and end-
effectors (hands) are what enable the
robot to perform useful tasks. Details
of construction techniques and con-
siderations are fully explored.

B MOBILITY BASE is not a lunar
space station. It is the drive system
that permits the robot to move from
here to there. Full construction de-
tails along with a discussion of power
sources is included.

B THE BODY—FRAME AND ROTA-
TION MECHANISM. This is the part
that makes Unicorn-1 look like a ro-
bot. Wood and Formica are the ma-
terials for the body. Motors and gears
are what make it function.

B COMMUNICATIONS. How you can
tell your robot what to do. Prepro-
gramming techniques....radio control
....computer control are all detailed.

B SENSORS. How to add sensors so
your robot doesn't bump into things.

| want to order

U.S. Funds only.
| want to order

U.S. Funds only.

Allow 6-8 weeks for delivery.

Robot Reprints
200 Park Ave. South
New York, N.Y. 10003

postage and handling for U.S., Canada and Mexico.
Add 96¢ sales tax for New York State residents only.

reprints @$12.00 plus $3.00
Air Postage and handling for all other countries.

reprints @$12.00 plus $1.00

RE11
Please print
(Name)
(Street address) =
(City) (State) (Zip)
We do not bill, check must be enclosed.
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5 New High-Density Disk Drive
Rana’s new 2.5 megabyte disk drive is explored and detailed for
your information. Marc Stern

8 Why your printer doesn’t work, Part Il
In the final segment of this two-part series, we examine serial
printers and how to get them up-and-running. Herb Friedman

11 Computer-Aided Audio Network Design
How to put your computer to work designing four different audio
networks. Frank Galdes

The evoluation of the floppy disk is fascinating. We've gone from
single-sided, single density to two-sided, double density, and now
RANA introduces what appears to be the ultimate... A disk that can
cram 2.5 megabytes of information into the same amount of space.
To find out how they do it; see page 5.

CompuTERDIGEST

SUPER-HIGH DENSITY
FLOPPY DISK DRIVES...
How 2.% megabyres gers stoned
on a 5 Ya-inch Floppy disk.

COMPUTER-AIDED DESIGN.
Py

ComputerDigest is published monthly as an insert in Radio-Electronics magazine by Gernsback Publications,
Inc., 200 Park Avenue South, New York, NY 10003. Second-Class Postage Paid at New York, N.Y. and additional
mailing offices. All rights reserved. Printed in U.S.A.

A stamped self-addressed envelope must accompany all submitted manuscripts and/or artwork or photographs if
their return is desired should they be rejected. We disclaim any responsibility for the loss or damage of
manuscripts ahd/or artwork or phiotographs while in olr possession or otherwise.
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COMPUTER PRODUCTS

For more details use the free
information card inside the back cover

PLUG-IN INTERFACE ADAPTERS, the
Apricorn Parallel Interface Adapter
(shown in photo) and the Apricom
Asynchronous Communications
Adapter are compatible with the IBM
PC/XT and work with all operating

CIRCLE 111 ON FREE INFORMATION CARD

systems and software packages avail-
able for the IBM-PC and IBM-XT. Each
card is fully burmmed-in and tested, and
is backed by a lifetime warranty.

The Parallel Interface Adapter cre-
ates a parallel /O interface accessible
through a connector at the rear panel
of the computer system, providing
control of numerous printers with par
allel (or Centronics) type interfaces.

The Asynchronous Communications
Adapter provides a fully programma-
ble RS-232 serial interface for
communication with a variety of de-
vices, including printers, modems,
terminals, other computers, and plot-
ters.

Both boards carry a suggested list
price of $119.00 —Apricorn, 7050
Convoy Court, San Diego, CA 92111.

MULTI-CHANNEL SWITCH/SPOOLER,
model SX-60 serves up to four com-
puters and feeds two printers
simultaneously. Any of the four input
computers can direct its outputs to
either of the printers. All switching is
under software control.

Spooler buffer sizes of 8, 32, or 64K

4 ComputerDigest — NOVEMBER 1984

store from 2.5 to 20 pages of dense,
single-spaced text. For busy installa-
tions, an expansion board can increase
the spooler’s buffer capacity to 384K,
120 pages. Standard configuration is
four computers in, two printers out, or
two printers in, four printers out. Using
Jumpers, the model SX-60 may be
configured for 5in, 1 out; 3 in, 3 out;
orlin, 5 out.

The model SX-60 will accept serial
data on each channel from 150 to
19,200 baud with each computer at a
different baud rate. Printers also may
be set from 150 to 19,200 baud with
each printer at a different baud rate—
for example: a letter-quality printer at
2400 baud and a dot-matrix printer at

CIRCLE 112 ON FREE INFORMATION CARD

and parallel-serial combinations are
available. All conections are made
through 25-pin D connectors at the
rear. A copy function is provided for
multiple copies of documents.
Prices for the model SX-60 start at
$469.00.—Kearsarge Industries,

1200 baud. A variety of serial-serial Inc., Reston, VA 22091, 4Op

fese FANTASTIC BUYS )

IIE)( 41llll FAGSIMILE (FAX) MACHINES Satisfied Customers

V) Ideal for Experimental Page Scanner
' " or Low Cost Copier
"1 Found in offices everywhere, these units can transmit & receive

i 1o and from other Standard Telecopier Machines over standard

I:lhone lines. Transmits documents and photos. Fea- s‘ Eg m]

M tures auto feed of onginals. built-in roll feed. page
I - cutter for automalic sizing & “photo” mode for the
0nlyl !

OPERATIONAL!  grey scale & halftones

U PARALLEL, TTL INPUT 1/0 “SELECTRIC” , = - =

§ TYPEWRITER/PRINTER These machines have bum-inu Szggﬁﬂ
driver and decoder circuitry and take TTL level. 6-bit

' character, plus a 4-bit function input signals. Easily driven by most any TESTED AND
micro. Use as a typewriter (with add'l “repeat™ circuitry) or as a KSR 10 OPERATIONAL!

I printer or both. “Table Top™ style case.

U SHUGART SA-400 “MINIFLOPPY" DRIVES only!! |
l Model SA-400, used, whole, untested, less power supply 3 (]1] I
& case. Data and schematics included. Removed from gg @
| Equipment- 2 l
L UNUSED o]

$SOD, DUAL MINIDISKETTE IlIIIHE
' %, ’ msupplyl& 2 TEAC. .. (wiSA-400 interface) Mini- Szgguﬂ l
Floppy Orives in DEC case. Made for Digital Equip- .
I ment Corp. Incl: Pwr Supply, Case. : I
"w " 3 - Onlyll
g GE CTERMINET 1200" FEATURING:
110, 300, & 1200 Baud (11, 30 & 120 cps), full KSR 349““
I & RS-232-C 110, compact, table-top configuration, upper
& lower case continuous band, made in USA by General m
[ Etectric. tested and operational Rs-232 l

Prices do nal include packaging and shipping,

Write or Call for Our Lates! Flyer NOW!!! “Selectric” is a regi of IBM Ci

WAREHOQUSE: 18 Granile 5t.. Haverhill. Mass 01830
MAIL ORDERS: Box 204. Newton, New Hampshire 03858

617/372-8637 |

Sorry No Collect Calls
MasterCard & VISA Accepted

omputer
roducts &

eripherals '%'sn'

nlimited -

CIRCLE 68 ON FREE INFORMATION CARD



NEW

HIGH
DENSITY
DISC DRIVE

Here’s more storage power
for your computer.

MARC STERN

BA! last, a floppy-disk-drive manufacturer has broken
the 2-megabyte barrier. Rana Systems has developed a
floppy-disk-drive that interfaces with the IBM Personal
Computer and IBM-PC XT. Called the Rana 2.5 Super
Floppy Disk System, this super high-density storage
device is capable of storing 2.5-megabytes of
formatted data (3.3 megabytes unformatted) on a
single 5-1/4-inch floppy diskette.

The Super Floppy, which, according to Rana has
been in development for 2% years, takes advantage of
microprocessor control and LSI (Large-Scale-
Integration) techniques. The head-movement
commands are under the control of a closed-loop
servo system.

The Rana drive

Rana developed their Super Floppy system in
conjunction with Drivetec. The read-write heads—there
are two—are made of manganese zinc ferrite and are
mounted on a carriage which is located on precision
guide rods that insure accurate radial motion. Head
positioning is accomplished on a closed-loop basis,
using servo data recorded between each sector of the
(pre-formatted) diskette.

A special disk-controller card, which fits into one of
the IBM-PC’s expansion slots, is required. It
communicates with the microprocessor via the [BM
system bus and replaces the standard IBM disk-

S
| TR SN S s

Fig.1—THE RANA 2.5 SUPER FLOPPY-DISK SYSTEM is capa-
ble of storing 2.5 megabytes on a 5% inch floppy diskette. It
ushers in a new era in high-density storage devices.

controller cards. This card will support up to four
drives. For instance, a PC user can have two standard,
360K floppy-disk drives installed and 2 Rana Super
Floppy drives.

The drive itself uses two stepper motors, which work
in concert with the drive's controller circuitry, to
correctly position the read-write heads. The first motor
is a coarse stepper and finds the particular track—there
are 160 per side—while the second motor is a fine
stepper which brings the read-write head to the
correct sector. It must maintain an accuracy of 200-
microinches.

The direct DC drive motor is on continuously. The
acquisition time for data loading is 35 milliseconds;
track-to-track access time is 0.3 ms. The direct-DC drive
motors “come up” much more quickly than AC units.

A brief walkthrough

A standalone unit, the Super Floppy, is a good
example of the super high-density units now appearing

SPINDLE
/ HOLE
o= INDEX
HOLE
POSITION
NOTCH —>
1 ~ -
READ/MWRITE
WRITE-PROTECT HEAD
NOTCH OPENING

Fig. 2—AN ORDINARY DISKETTE shows the notching that we
are all familiar with. Compare this with Fig. 3.
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PROTECT
SPINDLE NOTCH

HOLE ~ ™
0‘———_._________ INDEX
- HOLE

READ/WRITE
AD
OPENING

Fig. 3—THE RANA DISKETTE has entirely different notching.
Thig means that you cannot substitute an ordinary diskette in
the Rana drive. *

on the market. When the power is turned on, the drive
remains inactive until a diskette is inserted and a
special latch at the front is closed, at which time, the
drive’s center spindle comes up and centers the
diskette. A cone drops as the motor comes on and
runs continuously at 360 rom (the standard 8-inch
floppy-disk rate). Optoelectronic circuitry reads a
special notch in the diskette to ensure that it has been
positioned properly (See Figure 3) and the drive further
checks other position-sensing circuitry at the spindle to
ensure that the diskette remains centered. A user can't
remove the diskette because the latch locks the
diskette into place. The latch must be opened before
the diskette can be removed.

As the diskette spins, the read-write heads, which
are controlled by intelligent LSI circuitry, look for Track 0
and look for bad sectors on the diskette. If the diskette
is bad, it indicates that to the system board, which, in
turn, gives the user an error message.

Diskette is the key

Besides the special LS| positioning circuitry and
dual-stepper motors, the real key to the super high-
density disk drive is the diskette itself. Although it is a
5V4-inch minifloppy and looks much like any other
5-1.4-inch foppy, there are some differences which
make the diskette used in a super-high-density drive
unique.

If you look at Figures 2 and 3, you'll see what we
mean. In Figure 2, a garden-variety floppy diskette is
shown. As you look at it, you'll notice the read-write
notch is at the top right; the positioning hole is to the
right of the center spindle hole, and the read-write
window is at the bottom. Two more positioning
notches are also at the bottom.

Now look at Figure 3, the Rana disk. The read-write
(also known as the write-protect) notch is located at
the bottom to the left of the read-write window. And,
a special positioning notch—the “V" on the left—has
also been included to ensure that the diskette is in the
correct position before the heads begin to look aver
the diskette. Optoelectronic circuitry reads this notch.
That means you can't use a standard floppy in the Rana
drive. Instead, you must use one supplied by Rana,
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which costs about $15, at the moment. (Rana officials
expect the price to drop to about $8, when more
super high-density drives appear on the market.

In reality, these super high-density disks are quad-
density storage diskettes. Using modified frequency
modulation (MFM), as many as 160 tracks of information
can be laid down per side. (Single-density disks use
one recording head and 36 to 40 tracks. Double-
density disks use one recording head, modified
frequency modulation, and effectively double the
amount of information capability, and quad-density
disks use both sides and double the number of tracks
per side. Double-sided, double-density disks use both
sides, but have only 40 tracks per side, while quad-
density disks have 80 tracks, effectively doubling the
amount of information capability. The key to the ability
to double the information capacity with recording
technique relies on the type of modulation used. With
standard FM techniques, a certain amount of timing
and address data is stored along with the digital data.
Each byte of data on the disk not only has digital
information, but also timing and address information.
With MFM, only digital and address information is
stored, effectively freeing a great deal of space for
further information storage. Timing is supplied by read-
write head intelligence.)

Servo information

Equally as important as the disk media and recording
technique is a method of storing positioning
information on each super high-density disk. Rana calls
this information the “servo” information and stores it in
between each sector along a track. (Rana uses 17
sectors per track.)

In operation, the disk read-write head interacts with
this servo information for precise head positioning. It
reads the positioning data in each sector and finds the
ones which hold the file of data or program the user
asks for.

The servo information is preformatted on each
diskette supplied by Rana and this is the reason you
must buy the diskettes from them or their dealers. The
servo information, which acts as header data for the
read-write head, lies before the sector ID header on
each track (See Fig. 4.)

In operation, the read data is decoded and the servo
data is presented to two electronic devices. The first
does a digital identification of the servo patterns, while
the second compares the amplitude of the left and
right servo signals and repositions the stepper motor
toward the center line of the recorded data.

The read-write head constantly looks for servo data
on the disk and constantly updates itself and
repositions itself. Special circuitry also compensates for
thermal and humidity-related expansion or contraction
of the diskette and for other mechanical tolerances of
the drive.

A little higtory

If you've been a personal computer user for more
than a couple of years, you probably remember the
first disk drive you purchased. Think about it for a
couple of minutes. When you purchased that first disk



drive for your first personal computer, it was probably a
“state-of-the-art” storage device, capable of holding
about 90K of data. It made no difference whether your
system was an Apple, a CP/M machine, or one of the
Radio Shack computers: The amount of storage was
probably about the same, give or take a few thousand
bytes.

It all seems an age-and-a-half ago, but it really
wasn't. Single-sided, single-density disk drives were
the standards of the industry as recently as three to four
years ago. That type of disk drive—still used by many
computer owners—had a storage capacity that was
limited not only by its format, typically 36 to 40 tracks,
but also by the method used to store data on the disk.

With a single-density disk drive, each range of
frequencies that'’s recorded represents not only the
data, but also certain timing and address information
which enables the computer to find specific files or
data on the disk. That manner of encoding data on the
disk effectively limited the amount of data which could
be stored to about 90,000 bytes of usable space.

However, new ways to cram more data onto storage
disks were found. An example is modified frequency
modulation or MFM. Using that technique, which strips
away the necessity of using a constant clock pulse for
timing information, the amount of data that could be
stored on a diskette was effectively doubled.

Still designers weren't content and they saw a vast
wasteland on the unused side of the disk. So they
included a second read-write head opposite the
already-existing read-write head and effectively
doubled the disk capacity again.

However, the number of tracks remained the same.
Each side of the disk had only 40 tracks, or 80 tracks
total. The reason this number remained the same is
because the technology didn't exist to increase the
number of tracks and add even more storage. Like the
car industry’s downsizing program where the first
gains—cutting weight—were easy because all they had
to do was substitute materials, the early gains in mass
storage were fairly easy because all that had to be
modified was read-write technology. When it came to
further gains,more-elaborate circuitry, some of which
hadn't been developed in 1981, had to be created.

Until this time, there was a fair amount of leeway in
read-write head positioning because the requirements
weren't as critical as might be. Potentially, a 5%-inch
floppy disk could store far more than just 360K but any
increase in the amount of storage couldn’t be reached

SECTOR T‘ A
B I—TRM:K 00

R i o TRACK 01

TRACK 02
[ —

Fig. 4—SERVO INFORMATION acts as header data for the
read-write head. It lies before the sector ID header on each
track.

because the head positioning required was far too
critical.

But, disk drive designers weren't about to let that
stand in their way: They continued their work until they
were able to lay down double or more the number of
storage tracks on the disk. Thus, the 40-track disk
became the 80 to 96-track disk and, as a result, the
amount of information that could be stored increased
by a factor of two and disks could store as much as
720K of data. These quad density disks were state-of-
the-art until disk drive developers moved toward the 1
megabyte barrier.

Disk drives from such companies as Amlyn, Tandon
and Rana use precise positioning servos and super-
precise positioning circuitry to achieve information
densities as high as 2.5 megabytes of storage, and have
reached a new plateau in floppy disk storage
technology.

What it means

The advent of the super high-density disk has several
advantages for the microcomputer user. First it is a
good way point in the seemingly inevitable trek to a
hard disk and, second, when you reach the hard disk, it
is @ good backup device.

At one point or another in the life of every
microcomputer user, there comes a day when ordinary
floppy disk drives just aren’t enough, for whatever
reasons, whether business, professional or personal.
Quite likely, this point is reached where several
programs are used frequently and different data files
are accessed in succession.

Using floppy disk drives, at this time, can become
torture because you must constantly switch disks to
change programs or data disks.

At this time, the small-computer user probably
wishes he had a hard disk drive to accommodate at
least his highly-used programs and files, especially
because of the high-density storage potential and
because of the speed of program or data access. Hard-
disk drives spin at 3,600 rom and information on them
literally leaps onto the screen.

However the user also probably can't justify a hard
disk on the grounds of expense, so he must remain
with a dual-drive system.

Super high-density disks solve this quandary
because they offer prodigious amounts of storage and
are less expensive than hard disk drives. So, this type
of drive is a good way point in the move to the hard
drive.

Unless the computer user is willing to invest in a
costly streaming tape cartridge drive, then he must
back up his hard disk with floppy diskettes. On the IBM
PC, that will take about 28 standard diskettes and
require the better part of an afternoon. With a super
high-density disk, however, it takes only four diskettes
to back up the hard disk and it's a much speedier
proposition. The super high-density disk has a transfer
rate of 500 kilobits per second.

So, from many viewpoints the super high-density
disk makes sense. It's only a recent development, but
it's likely the rest of the industry will soon follow

suit. <P
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PRINTER PROBLEMS I

Last month we examined parallel printers. Now serial printers come under the spotlight.

HERB FRIEDMAN

BMore often than necessary, the best of intentions lead
to even greater problems, frustrations, or outright
disasters. The RS-232C serial printer interface is a classic
example of how to make something that is inherently
simple into something so complex that it is often
beyond the ability of non-technical users.

How teletypewriters work

The original teletypewriters were mechanical marvels
that used the interruptions in a closed circuit—a
current loop—to exchange information between
several machines or printers. As shown in Figure 1, the
teletypewriter consisted of two completely
independent devices—a keyboard and a printer—
though both units were generally housed in the same
cabinet. The complete teletypewriter, consisting of a
keyboard and printer was called a KSR—for Keyboard
Send Receive. If the printer was housed in its own
cabinet, it was called an RO—for Receive Only.

The loop current—called the mark (standby)
current—was provided by a power supply or batteries.
Depressing any key on the keyboard caused the
motorized keyboard machinery to produce an
interruption to the current loop—called a space which
all machines in the loop recognized as the “start” signal
for the next character. The time period used for the
space interruption to the current was called a “bit.” (It
had nothing to do with the binary code.) Following the
space, the machinery produced a series of five bits

I =i

| HINTER feeee | PRINTER | 17y = KSR (KEYBOARD SEND
KEYBOARD KEYBOARD AND RECEIVE)
L PRINTER | =RO
|
oz PRINTER
————— Y
I KEYBOARD

FIGA1—THE SERIAL I/O is derived from the original tele-
typewriter system, in which all elements were connected in
series and responded to serial loop current interruptions that
represented characters and control functions.

8 ComputerDigest — NOVEMBER 1984

consisting of marks and spaces which represented
characters. Each character was represented by its own
specific pattern of marks and spaces, which the
printers recognized as the character to be printed.

The bit timing is extremely critical. If the space and
character bits weren't transmitted within a specific time
period, the printing mechanisms got out of
synchronization and produced random characters—
"garbage.” To insure that all machines started and
ended together, after the five character bits were
transmitted, the keybcard returned the current loop to
the marking state (current flow), which the printers
recognized as the “end of character” and “standby” for
the next character. Because of “slop” (tolerances) in the
mechanical system, the minimum length of time for
marking current before the next character was started
was standardized at the equivalent of 1.5 or 2.0 times
the bit length. This was enough time for the machine to
get ready to receive the next character The time
required for all the bits necessary to transmit one
character—the start, character and stop bits—is called
the frame.

Reliability

In order to transmit both upper and lower case.
characters and to provide for a quick-and-dirty way to
test the reliability of the transmission, the number of
character bits were eventually increased to eight: seven
bits to produce the ASCII character set and control
codes, and one bit—called the parity bit —for testing
the reliability of the communications path. (Later,
instead of the eighth bit being used to indicate parity, it
became part of the character code for transmitting or
printing graphic symbols.)

The mainframe computer and teletypewriter
terminals that connected to a computer via modems
were essentially a communications system. The same is
true for the printers driven by modems which could
print information originating at a mainframe computer
or a KSR TTY terminal. (For example, many doctors had
RO units (printers) that connected through a modem
and a dedicated telephone line to a medical
laboratory. Test results from a patient’s blood
samples—which had been sent to the laboratory—
were instantly transmitted to the printer in the doctor’s
office.)

Notice that in every instance, except when the
terminal is connected directly to the computer, there is



a modem before or after the TTY device—the whole
system is meant for communications.

The RS-232C I/O is born.

While effective, the current loop was unweildy and
lacked hardware handshaking, and so an “industry
group” came up with the RS-239C I/O, an electronic
replacement for the current loop. RS-232C substituted
variations in a DC voltage level for the current loop and
also provided special DC voltages for hardware
handshaking, a means whereby one item of
equiupment knows if another is turned on or ready to
accept data, or capable of transmitting.

But the RS-232C standardization was meant for the
mainframe—or dinosaur—age of computing, and so
RS-232 was designed for communications. lts
connections—shown in Table 1—are entirely
communications-criented.

TABLE 1

TERMINAL NAME FUNCTION
1 HGND1 Hardware Ground {often not used)

2 TX Transmit. Data fed into modem or
DCE device from computer or
terminal.

3 RX Receive. Data received by modem
from the telephone line (to printer or
terminal).

4 RTS Request to Send (from DTE)

5 CTS Clear to Send (DCE device ready)

6 DSR Data Set Ready (DCE device ready)

7 GND Common signal ground

8 CD Carrier detect (Modem received
carrier)

20 DTR Data terminal or DTE ready

22 RD Ring detector. (For auto-modems)

Even for communications, there is a serious problem.
When using a current loop, anything connected into the
loop will work as long as the framing is correct. Every
printer in the loop will simultaneously print whatever is
entered in a keyboard, and any keyboard can enter a
character into the loop. But an electronic circuit using
variations in DC voltage level must have seperate send
and receive circuits. For example, if RS-232C terminal
#2 is input, it's input for every piece of equipment,
while terminal #3 is output for every piece of
equipment. If terminal #2 of the keyboard is
connected to terminal #2 of the printer, absolutely
nothing will happen. In order to print, terminal #2 of
the keyboard or modem (the output) must connect to
terminal #3 (the input) of the printer.

Standards again.

This was understandable by everybody, but there are
always people who believe “standards” should be
standard even if they don't work. Since it was
impossible to have a single set of connections serve as
a "standard,” the group created two sets of RS-232C
connections: One called DCE for Data
Ccommunications Equipment, the other DTE for Data
Terminal Equipment. And the DTE connections mated
with the DCE. Anything remotely resembling terminal

equipment was considered DTE; anything that
originated or passed data into or from a telephone line
was considered DCE. A modem, being DCE, could be
connected directly to a printer, which was DTE.
Unfortunately, none of the connections allowed for the
personal computer;, and it is this lack of foresight that
creates some of the worst interfacing problems with
personal computers.

Consider this situation: Your computer has one serial
I/O which is used for both the printer and the modem.
Since the modem is DCE, the computer’s serial must be
DTE. Then what is the printer? DTE or DCE? By
convention, a printer is DTE because it is meant to be
fed by the modem. But we feed printers from personal
computers. If the computer’s output is DTE in order to
drive the modem, it can'’t drive the printer, which is
also DTE.

The hardware handshaking of the DTE computer is
also intended for the modem; it expects to see a
positive handshake voltage on terminals #4, #5, #6 or
#8, or a combination of terminals, when the modem is
ready to accept data. This is the exact opposite of
what the printer needs because the printer was
originally intended to work with the modem in place of
the computer. The printer does not need a hardware
handshake because it originates the handshake for the
modem, or the printer provides a software handshake
through pin #2. But if both the computer and printer
are providing a handshake on the same terminals
neither will know what's going on.

All this—the result of poor compromises and some
manufacturers who seemingly go out of their way to
make serial connections as difficult as possible—is the
reason why what should be a simple printer-to-
computer connection becomes a week-long nightmare.

Get the handshake right.

On the other hand, there are a few manufacturers,
such as Smith-Corona (printers) and Kaypro and Radio
Shack (computers) who go out of their way to make
serial interfacing as uncomplicated as possible. For
example, Smith-Corona’s serial connections use the
#20/#4 hardware handshake, meaning, that if you
connect the printer's #20 or #4 terminal to the #20 or
#4 terminal of any computer’s serial I/O intended for
printers it's all going to work. The serial printer I/O of
Radio Shack's Color Computer is even easier. There is
one single terminal that will work if connected to any
printer handshake. Then there is IBM PC and its clones,
which expect to see a modem connected to the serial
I/O. If you use a printer, you must prewire the
connections so the computer thinks it's connected to a
modem. (Regardless what kind of connections are
made between the computer and the printer, keep in
mind that handshake polarity must be observed. Some
printers provide for either a positive or negative
handshake. Know what your computer needs and what
the printer delivers before you buy.)

Table 2 shows some of the unusual wiring problems
you may run across. All three computers, the IBM PC,
the Kaypro /l and the Texas Instruments Professional
have RS-232C I/O intended for a modem, yet note how
all three connect differently to a standard printer’s
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TABLE 2
IBM PC TERMINAL NO. SERIAL PRINTER TERMINAL NO.

2 3

3 2

7 7

5 20

6, 8, 20 6

KAYPRO lI SERIAL PRINTER
TERMINAL NO. TERMINAL NO.

2 3

3 2

5 20

6 4

7 i

20 6

T.. PROFESSIONAL SERIAL PRINTER
TERMINAL NO. TERMINAL NO.

2 3

3 2

4-5 (short) NC (No Connection)
6 20

7 7

8 B

20 6

RS-232C input (Diablo 620). Essentially, the connections
trick the computer into thinking it's connected to a
modem rather than a printer.

Getting it all together.

Any one mistake in serial interfacing, from the
number of characters, stop or total bits, to the signal or
handshake connections, can stop your printer cold—or
cause it to print “garbage.” But if you initially set up the
printer in a specific order, giving attention to what
appears to be the most insignificant details, you should
be able to have it running at the first try. Just keep this
one fact in mind at all times—regardless of the
variations in connections, labelling or whatever; if the
printer employs a DB-25 connector terminal #3 is
always the data input. Do not get confused by DCE,
DTE or any other nomenclature. If the printer was
intended to work with a personal computer, it's looking
for data on terminal #3. If it has a hardware handshake
it's either #4, #20 or both, with the user selecting the
one to use. If it has a software handshake (ETX/ACK or
X-on/Xoff) the handshake comes from terminal #2.
(There might or might not be other connections.)
Inexpensive serial printers can generally work with only
a three-wire connection; signal, ground and handshake.

First things first.

Serial printers have switches or a patch panel (small
jumpers) that set the various parameters and functions.
You must set them for the printer’s baud rate and
character bits. Baud rate is no problem: the computer’s
manual specifies the output baud rate or tells you how
to program the computer for the desired baud rate.
The number of character bits is something else. If the
computer’s serial output is programmed for eight bits,
even if it is only using seven bits per character the
printer must account for all eight bits. In some printers,
if seven character bits are programmed, the eighth bit
is always a parity bit: either on or off, but there is either
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a mark or space bit to fill the void. on the other hand,
some printers don't recognize the eighth bit if the
parity isn't specified as even or odd: if not specifically
programmed for the eighth bit, the printer looks only
for the seven bits between the start and stop bits. This
throws the framing off and after the first or second
character the printing is “garbage.” You can never go
wrong if you account for the parity bit. If the computer
is specified as “seven bits no-parity” you must set the
printer for 7 bits + parity off (8 bits total). You cannot
add 7+ "no parity” and assume it equals 8 bits. Parity
off on a 7 bit printer is a forced space or mark, the
printer doesn'’t care which as long as the stop bit(s)
follow at the correct time.

If you think this is confusing, some of the serial
interfacing for a very popular computer as given in the
set-up manual of a famous, highly-rated printer has
been wrong in every printing. What generally happens
is that after many futile hours of effort, the user
telephones that printer manufacturer’s service
department and finally gets the correct switch settings
over the phone. (No, | will not embarass them by
mentioning names. The parity bit problem has
happened to the best and worst of printer
manufacturers.) ]

Part of the framing includes the stop bit(s). Normally,
above 110 baud only one stop bit is used. However,
there are computers that use two stop bits (the Radio
Shack Color Computer is one of the more popular).
Normally, the modemn printer will function with only
one stop bit because it frames only the first stop bit
and accepts the voltage transition that takes place with
the following start bit (the space) as the beginning of
the next character. On the other hand, a few printers
frame to the second stop bit, and you must set the
computer to provide two stop bits.

The hardware handshake.

Except for an unbelievable blunder by one of the
major foreign manufacturers, the serial hardware
handshake for a printer with a DB-25 connector is
always printer terminal #20 and/or #4: Usually, it's only
#20. Software handshaking—the ETX/ACK or DC1/DC2
(which is also called X-on/X-off)—is always through
printer terminal #2.

If your computer’s RS-2392C is specifically wired as a
printer port (DCE) you simply bring the signal and
handshake wires straight across, #2 to #2, #7 to #7,
#90 to #20, etc. If the computer has an RS-232C I/O
which is wired for DTE for connection to a modem, but
which is software programmed for a printer, you have
big trouble because the wiring at the computers
connector can vary from model to model.

Depending on the particular printer and computer
being used, some of the connections might not be
required or even exist. That's when the going gets
sticky. Unless you have the detailed connections for a
particular combination of printer and computer, you
might never get the printer working if the computer
does not have a true RS-232C printer I/O. Contact the
manufacturer of the printer if you have any doubts.
They usually can give you the connections over the

phone. <{@p>



This program eliminates the hard work in designing
impedance-matching networks and attenuators for

audio systems.

FRANK GALDES

BEver since the early days of the telephone, attenuator
networks have been used to control sound levels and
to match impedances. Technicians, hobbyists, and
experimenters who work with audio equipment and
circuitry often find that a particular piece of equipment
has an input (or output) impedance or line level that
does not meet their requirements. In many of those
instances, a commercially manufactured attenuator
network is not readily available to solve the problem.
Of course, you don't need a commercial network—you
can put one together yourself.

Only four networks—the T, H, L, and U—will be
considered. The T network consists of three resistors
connected in the form of a “T,” as shown in Fig. 1-a. It is
an unbalanced attenuator. When used between circuits
of unequal impedance, it is often called a taper pad.
The H-type attenuator is a balanced T pad. It consists
of 5 resistors connected in the form of an “H,” as
shown in Fig. 1-b.

Ri R2 R1 R1
o—MWA—e—MWA——0 o—WA——WA—0
b 3 A2
3R e 2
s 0 o—w—l—w—c
- R1 R1
i b
R1 R1
O—W—}4O Bl = e
> <
i: R2 _q__——':: R2
o o o—wy—l~—o
c il d

FIG. 1—THE FOUR ATTENUATOR TYPES that the program will
help you design. Shown in ais a T attenuator, in bis an H-type,
in cis an L-type, and in d is a U-type attenuator. Note that the
tap on R2 (in b and d) is at the exact center of resistance.

An L-type attenuator, shown in Fig. 1-c, is perhaps
the simplest form of attenuator, consisting of two
resistive elements configured in the form of an “L." The
L pad does not reflect the same impedance in both
directions.

A U-type attenuator, shown in Fig. 1-d, is most often
used matching a high impedance to a low impedance.
Before the era of personal computers or hand-held

calculators, much time was spent using network
formulas, dB charts, and possibly a slide rule to
calculate the resistor values for one of those networks.
Those calculations were time-consuming and tedious,
especially for those not mathematically inclined.

The computer program shown in Table 1 will do all
the lengthy calculations in seconds, after you choose
one of the 4 networks, enter the line impedance, and
the loss (in dB) desired (if applicable). It will then
draw the circuit diagram showing the resistor values,
the input and output impedances, and where the
circuit may be grounded if necessary.

The program is written for the TRS-80 Model Il with
16K, but it should be adaptable to other computers as
well. Note that in the following program a bracket ([)
indicates an exponent.

TABLE 1—AUDIO-NETWORK DESIGN

5 CLS; PRINT

10 PRINT “DESIGN AN AUDIO LINE IMPEDANCE
MATCHING NETWORK OR ATTENUATOR":
PRINT: PRINT

15 PRINT “ KIND", “Z IN/OUT",
“CONFIGURATION", “SELECT ONE:":PRINT

20 PRINT *“T", “EQUAL/TAPER",
“UNBALANCED",“1"

25 PRINT “ H", “EQUAL/TAPER",
“BALANCED","2"
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30 PRINT “L", “TAPER", "UNBALANCED", “3"

35 PRINT “ U", “TAPER", “BALANCED","4"

40 PRINT

45 INPUT*ENTER NUMBER FOR CIRCUIT
DESIRED";S

50 ON S GOTO 100, 200, 300, 400

70 PRINT “ERROR -- DO OVER": GOTO 45

100 CLS: PRINT: PRINT: PRINT “ INPUT AND

OUTPUT IMPEDANCES ARE EQUAL,

IMPEDANCES ARE NOT EQUAL, TAPER:....2"

110 PRINT: PRINT: INPUT “ENTER NUMBER FOR
CIRCUIT DESIRED" ;N

115 ON N GOTO 120, 15@: PRINT “ERROR = DO
OVER": GOTO 110

120 CLS: GOSUB 51@: CLS

125 RA=INT (Z#( (K—=1)/K+1))):
RC=INT(Z+K)/(K[2—1))):A=Z:B=Z

130 RA=RA+1:IF S = 2 THEN 205:CLS

135 T$="T": B§="UNBALANCED":
1$="SYMMETRICAL": U$="“MATCH
IMPEDANCE AND REDUCE POWER LEVEL.

140 GOSUB 1000: GOSUB 1020: GOSUB: 1055

145 GOSUB 2000: GOSUB 20@25: GOSUB 2025:
GOTO 3000

150 CLS:GOSUB 500:GOSUB 530:GOSUB
525:.CLS

155 KA = (K —1)/(K+1):KB= (K[2—1)/(25K):

RC = INT((A+ B)/(2+KB))

160 RA=INT(((((A +B)*KA)+ (A—B))/2)

165 RB=INT((((A+B)*KA)— (A—B))/2)

170 RC=RC+1:IF S = 2 THEN 250

175 T$="T": BS=“UNBALANCED":I$=“TAPER":
U$ =MATCH IMPEDANCE AND REDUCE
POWER LEVEL"

180 GOSUB 1000:GOSUB 1025:GOSUB 1055

185 GOSUB 2000:GOSUB 2025:GOSUB 2055:
GOTO 3000

200 GOTO 100

205 RA=INT (RA/2):RB=INT(RB/2)

218 CLS

215 T$="H": B$ ="BALANCED":
1$="“SYMMETRICAL":U$ =“MATCH
IMPEDANCE AND REDUCE POWER LEVEL"

220 GOSUB 1000: GOSUB 1050

225 GOSUB 2000: GOSUB 203@: GOSUB 2@55:
GOTO 3080

250 RA=INT (RA/2): RB=INT(RB/2)

255 T$="H": B$="BALANCED":
1$="TAPER":U$ =“MATCH UNEQUAL
IMPEDANCES"

260 GOSUB 1000:GOSUB 1035:GOSUB1050

265 GOSUB 2000:GOSUB 2030:

GOSUB 2055:GOTO 3000

300 CLS

305 GOSUB 500:GOSUB 530: DB=DB +1:
GOSUB 525

310 RA=INT((A/SQR(A/B))(((K*SQR(A/B)) — 1/K))

315 RC = INT((A/SQR(A/B))*(1/(K-SQR(A/B))))

320 T$="L":B$="“UNBALANCED": I$="TAPER":
U$="MATCH UNEQUAL IMPEDANCE”

325 GOSUB 1000:GOSUB 104@:GOSUB 1055

330 GOSUB 2015:GOSUB 2025:GOSUB 2055:
GOTO 3000

400 CLS

405 GOSUB 500: GOSUB 53@: CLS:RO=B/A

410 RA=INT(A*((SQR(1—-R0Q))/2))

415 RC=INT(A+(RO/SQR(1 - R0O))):RC=RC+1
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420 T$="U": B$ =“BALANCED": I$= TAPER":
U$ ="“MATCH UNEQUAL IMPEDANCES"
425 GOSUB 1000:GOSUB 1045
430 GOSUB 2015:GOSUB 2045:GOSUB 2055:
GOTO 3000
500 PRINT:PRINT:INPUT “ENTER LARGER OF
TWO IMPEDANCES” ;A
505 INPUT “ENTER SMALLER OF TWO
IMPEDANCES";B:RETURN
510 PRINT:PRINT INPUT“ENTER THE
ATTENUATOR IMPEDANCE”:Z
515 PRINT “ENTER THE REQUIRED LOSS IN DB"
520 INPUT“DB LOSS CAN BE 0.5 TO 30+ IN
SOME CASES":DB
525 K=EXP((DB/20)/(LOG(2.71828)/LOG(10)))
:RETURN
530 DB=CINT(ABS(20+(LOG(SQR(1/(A/B
((/(1 + SQR(1-(1/(A/B)))))/LOG(19))) + 1)
535 RETURN
1000 PRINT @ 83, “TYPE: “T$: PRINT @ 100,8$
1005 PRINT @ 164, “LOSS IN DB: "DB
1010 PRINT @ 147,I$
1915 PRINT @ 211, "USE: "U$:RETURN
1020 PRINT @ 338, RA: PRINT @ 355,RA: PRINT
@ 450 A: PRINT @ 476,RC: PRINT
@ 505,A:RETURN
1025 PRINT @ 338, RA: PRINT @ 355, RB: PRINT
@ 450, A: PRINT @ 476, RC: PRINT @ 505,B:
RETURN
1030 PRINT @ 338, RA: PRINT @ 355, RA: PRINT
@ 450, A: PRINT @ 476, RC: PRINT @ 505, A:
PRINT @ 594, RA: PRINT @ 611, RA:
RETURN
1035 PRINT @ 338, RA: PRINT @ 355, RB: PRINT
@ 450, A: PRINT @ 476, RC: PRINT @ 505, B:
PRINT @ 594, RA: PRINT @ 611, RB:
RETURN
1040 PRINT @ 338, RA: PRINT @ 450, A:PRINT @
476, RC: PRINT @ 505, B: RETURN
1045 PRINT @ 338, RA: PRINT @ 450, A: PRINT @
476, RC: PRINT @ 505, B: PRINT @ 594, RA:
RETURN
1050 PRINT @ 770, “IF NECESSARY GROUND AT
CENTER OF “RC” OHMS RESISTOR.":
RETURN
1055 PRINT @ 770, IF NECESSARY LOWER LINE
MAY BE GROUNDED": RETURN
2000 Y = 16: FOR X=4 TO 36: SET (X,Y): NEXT X
2005 Y = 16: FOR X=49 TO 70: SET (X,Y): NEXT X
2010 Y = 16: FOR X=85 TO 120: SET (X,Y): NEXT
X: RETURN
2015 Y = 16: FOR X=4 TO 36: SET (X,Y): NEXT X
2020 Y = 16: FOR X =49 TO 120: SET (X,Y): NEXT
X, RETURN
2025 Y = 28: FOR X=4 TO 120: SET (X,Y): NEXT
X: RETURN
2030 Y = 28: FOR X=4 TO 36: SET (X,Y): NEXT X
2035 Y = 28: FOR X=49 TO 7@: SET (X,Y): NEXT X
2040 Y = 28: FOR X =85 TO 120: SET (X,Y): NEXT
_X: RETURN
2045 Y = 28: FOR X=4 TO 36: SET (X,Y): NEXT X
2050 Y = 28: FOR X=49 TO 120: SET (X,Y): NEXT
X: RETURN
2055 Y = 60: FOR Y =16 TO 19: SET (X,Y): NEXT Y
2060 Y = 60: FOR Y =24 TO 28: SET (X,Y): NEXT
Y: RETURN
3000 PRINT: PRINT: INPUT “PRESS <ENTER> TO
START NEW CALCULATION."::GOTO 5
3010 END 4Op



TELE-TOLL TIMER

continued from page 64

edges so that the filter stays in place.) Now
feed the telephone and supply cords
through the hole in the panel and strip
away some insulation. The telephone cord
will have four color-coded leads; clip off
the yellow and black leads (they are not
needed), and solder the red and green
leads to the points indicated in the parts-
placement diagram of Fig. 8.

Using a piece of hook-up wire, solder
one end to the fuse holder and the other to
the main board as shown in the parts-
placement diagram. Solder one side of the
line cord to the free end of the fuse holder
and the other to the board. Then mount the
holder.

Install the boards in the cabinet. Figure
9 shows the installed unit as viewed from
the top: Note that the regulator (IC8) is
secured to the rear panel. That grounds
the cabinet and also allows the cabinet to
be used as a heat sink. Press-on letters can
be used to label the project to improve it’s
appearance. Now, it’s finally time to test
the unit.

Testing and use

Verifying the operation of the unit is
easy. Simply plug TI into any nearby AC

outlet. The display should light showing
*000,” and then start counting. If it
doesn’t, first check the power supply and
the wiring of IC1. Once you get the cor-
rect readout, insert the modular plug into
your telephone jack. The elapsed time
shown on the display should then freeze
and, after about 20 seconds, go out. If it
doesn’t, again check the ICl wiring. If
everything is OK, your telephone timer is
ready for use.

Now, anytime the phone is picked up,
the display will light and the unit will
begin counting. By periodically checking
the display (during your conversation), it’s
easy to hold down the time you spend on
the phone—just think about how much
each minute costs as you are reminded by

bright LED’s about just how much time
you're spending talking (or listening)!

We should note that, in addition to tim-
ing phone calls, the unit is great for other
timing tasks around the house as well. To
use the unit as a simple timer, just discon-
nect the telephone plug and it starts count-
ing. To reset the timer, unplug T1 and plug
it in again when you are ready to start
timing. Of course, it’s also easy enough to
add a manual reset switch for that pur-
pose.

As a side note, try timing the next sales
call you get. You'll be amazed at how long
some of them last—five minutes or more.
Surely there are better things to do with
your time than listen to sales pitches over
the phone! R-E

SEE YOUR DEALER TODAY

rANTENNAS-
*ACCESSBORIES-

HERE’S A TIP
THAT’S PERFECT!

AM/FM AUTO RADIO
AND CB

‘Firestik’II

GOLDEN SERIES

BARE-HANDS TUNABLE
“NO TOOLS NEEDED"
HIGH PERFORMANCE ANTENNAS

—_ 7=

ALSO ANTENNAS FOR
CORDLESS TELEPHONES
MONITOR SCANNERS

— | P

Dealer & Distributor Inquiries Invited
SEND FOR FREE CATALOG

| 2614 East Adams/Phoenix, AZ 85034
MName
Streat
City
State

Zip
Serving the CB and
Communications Market Since 1962.

5-YEAR REPLACEMENT WARRANTY
CIRCLE 40 ON FREE INFORMATION CARD

‘Firastik’ Antenna Company -—I

VIEW 8 TRACES ON YOUR SINGLE
OR DUAL TRACE SCOPE WITH THIS
LOW COST DEVICE!

Now you no longer have to spend
thousands on an expensive multi-
trace oscilloscope - our single trace
Hitachi scope combined with this
module will allow you to view up to 8

simultaneously occuring analog or
digital (or both) signals in their real
time and amplitude relationship. The
MPX 101 may be used on any oscil-
loscope, whethersingle, dual or mul-
tiple traces. Its low cost makes it a
particular favorite for designers, test-
ers, hobbyists and repairmen who
want to compare and analyze dis-
played sl?lnals in a timing dla?ram
format. e controls on the front
panel of the metal case allow you to

KIT

SPECIFICATIONS

vary amplitude and spacing of the
displayed signals.

MODEL MPX101
FULLY ASSEMBLED & TESTED!

sgg__

WARRANTY

— Made In The United States —

Inputs: 8 signals plus ground via 9
input leads terminated with alliga-
tor clips

Bandwidth: £ 1dB to 5 MHz

Impedance: 10.9 K

Input Voltage: = 5V peak (diode
clamped to £ 5 Volt supplies)

QOutput: Staircase waveform summed
with input signals, 0-800 mV
full scale

Step Amplitude: Variable 0 to 150
mV/ step

Signal Voﬂage Variable O to

150 mV/step @ 5V Input
Multiplex Rate: Switch selectable, 40
KHz or 4 KHz
Impedance: 50 Ohms
Power: 105-135 VAC @ 1V a
Dimensions: 6.25" x 3.25" x
4.75" (WxHxD)
Operating Temperature: 0-40°C
Weight: 1 Ib. 10.5 oz.
Warranty: one year full replacement
warranty from date of purchase
Lighted on/off power switch
Wood grain finished metal case

DISTRIBUTOR AND REPRESENTATIVE INQUIRIES INVITED

==

E.W.ENGINEERING, INC.

VISA, MASTERCARD, AMEX TELEPHONE ORDERS ACCEPTED!
6 Herman Drive, E. Granby, CT 06026 [ 203/651-0285

CIRCLE 82 ON FREE INFORMATION CARD

#86} HIGW3AON

[+2]
=~



RADIO-ELECTRONICS

=]
[++]

Motor speed control

SMALL DC MOTORS, LIKE THOSE USU-
ally found in toys, can be really
handy things to keep around. They
can be used in a variety of applica-
tions where the circuit you're de-
signing has to move something
other than just electrons. Those
motors are great for control ap-
plications or just about anything
else you can think of that doesn’t
require a great deal of precision.

However, those small DC
motors have their own set of prob-
lems. For one, the motor's speed is
notoriously dependent on the ap-
plied voltage. But that drawback
can be turned into a benefit with
the simple addition of a rheostat or
potentiometer to make the motor
speed variable. However, anyone
who's ever tried making a motor-
speed control using that principle,
soon discovers that it'’s terribly un-
reliable, and it’s an inefficient way
to go about things.

No matter how small the motor,
you still have to deal with the fact
that they all have a certain amount
of inertia, however small. That
means that regulating really slow
speeds with just a potentiometer
is almost impossible. It usually re-
quires that you get the motor
going first and then back the po-
tentiometer off until you achieve
the desired speed.

Not only that, but if the motor
draws a substantial amount of cur-
rent, you're going to find that stan-
dard potentiometers won’tbe able
to handle the power require-
ments: They'll start smoking and
that will be the end of that. More
expensive potentiometers can be
used, but you'll still have the same
low-speed problems. Obviously,

there has to be a better way—and
there is!

Controlling DC motors

Another way of controlling the
speed of a DC motor is shown in
Fig. 1. Here instead of controlling
the motor by varying the voltage,
we simply apply a constant voltage
and vary the duty cycle. All that
means is that we’ll control the
amount of time the motor is on
and allow the applied voltage to
remain constant. By doing things
that way, the inertia of the motor
can be made to work on our behalf
because it will keep the motor
turning until the next pulse is ap-
plied to “kick” it along. Therefore,
how fast the motor turns depends
on the controlling oscillator.
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ROBERT GROSSBLATT

Now, there are many ways to
build an oscillator that can be used
to control a motor. We've already
seen that oscillator design is a
wide open field and just about any
combination of circuit building
blocks can be used. Transistors,
logic gates, 555 timers, and so on
can be used to form the basis of a
perfectly workable circuit. Each
has it's own advantages and disad-
vantages.

Figure 1 shows an oscillator cir-
cuit that may be used in motor-
speed control applications: Itis by
no means the absolute last word
in—or the best approach to—solv-
ing the problem. It is, however,
one way to go about it and is per-
fectly workable in a wide variety of
applications. In any event, that cir-
cuit will show you the basic meth-
od to follow in designing a circuit
that is capable of handling your
particular requirements.

Higher precision means using a
more precise oscillator and adding
acrystal to the circuitto lock-in the
frequency. Heavier motors will
need a “beefier” output stage than
the single transistor shown in Fig.
1. However, that circuit shows the
basic approach to follow (you may
not find it necessary to go any fur-
ther).

As shown, two inverters—ICl-a
and IC1-b (each % of a 4049 hex
inverter)—are used to make a sim-
ple oscillator whose frequency is
approximately given by:

f = 11.4RC
Where R is the value of the potenti-
ometer.

The basic circuit shown is one
that you've seen a million times
and have probably used just as



often as a convenient clocking cir-
cuit. By adding the two diodes (D1
and D2), we can split the charging
of the capacitor and thereby con-
trol the positive and negative parts
of the cycle—D1 controls the
positive and D2 controls the nega-
tive.

The time the circuit puts out a
high and turns on the motor is
controlled by the value of the left
part of potentiometer R1 and the
low-time is controlled by the right
part of potentiometer. Regardless
of how the potentiometer is set,
the motor will always “see” the
maximum voltage and as a result,
the motor is less likely to stall at
low speeds. You’ll also find that
the motor will start turning at a
much slower speed than it would if
the control was achieved by vary-
ing the voltage applied to it.

Although the transistor in our
example is a2N3055, any transistor
that can handle the power require-
ments of the motor will do. If the
motor is really “chunky,” you
might have to make a Darlington
or add another stage to the out-
put. Ganging the four remaining
gates in the IC provides enough
power to drive even a 2N3055,
however, other applications may
require other components. Al-
though you can use any CMOS
gate that can be made to oscillate,
the 4049 is heftier than most of the
others. But then, the final decision
of circuit elements is yours, since
only you know what your needs
are.

There are several improvements
on the basic circuit that come to
mind almost immediately: They
include using a crystal oscillator,
adding a keyboard for speed-se-
lection, or adding a digital display
(which offers some interesting
possibilities since all you have to
do is count pulses and do a bit of
arithmetic). Just as with all the cir-
cuits discussed in this column, re-
member that what we have
described here is only a starting
point.

You can elaborate on the circuit
as much as you want to make it as
versatile as you need. The only
thing | ask is that you let me know
what you've done—there’s a lot of
people out there who are inter-
ested. R-E
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Making the 4089 do useful things

ONE OF THE NICEST THINGS ABOUT DE-
signing logic circuits is that
they’re, well, so logical. All you
need do is figure out what you
want the circuit to do, work out a
flow chart or block diagram of the
unit, find the parts, and that’s that.

Well, to be truthful about it,
there’s a bit more to it than that (as
we all know), but the creative work
canall be done on paper. Once the
circuit has been breadboarded,
there are always certain minor
technical problems to be taken
care of—like the unit doesn’t
work. But that's circuit hacking,
not circuit design.

Anybody who's been following
our discussion on rate multipliers
and has breadboarded the circuit
we worked out last time,
should’ve found the 4089 to be
really simple to use.

In our last discussion of rate
multipliers, we left out part of the
circuit—the display—because, as
previously stated, you can use any
counter arrangement that you're
familiar with. All you need is a cir-
cuit that’s able to count and dis-
play the number of digits you
expect to see in your answer.

This month we’ll add the display
circuitry and also take a look at
what must be done to make our
circuit do useful things. We'll be-
gin our discussion with the display
circuit.

The display

Before we get into our discus-
sion, here’s a little advice that can
save you plenty of trouble in the
long run. One of the best habits to
get into when designing is to keep
a notebook containing schematics
of often-used circuits. (The “De-
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signer’s Notebook” is a good ex-
ample of the type of circuits you
should keep handy.) Remember
Grossblatt's 15th law: Never trust
your memory!

A counter-display combination
is used almost as often as a clock
circuit and, therefore, is a natural
addition to your files. With that
out of the way, let's get to it!

In the example we used for the
circuit last time around, we were
multiplying 14 times 67. That
means we'll need 3 digits (to dis-
play 938). Since we'll be counting
three digits and using CMOS log-
ic, the 4553 decade counter/multi-
plexer is a good choice. We will
couple it to a standard 4511 de-
coder driver.

ROB ERTG ROSSBLATT

Figure 1 shows the pinouts for
both those IC’s. You should be fa-
miliar with the 4511 (Fig.1-a) since
we used it to drive the displays in
the keyboard encoder we de-
signed about a year or so ago (Feb-
ruary, March, and April, 1983). It’s a
“plain vanilla” decoder/driver for
common-cathode displays.

The 4553 (Fig. 1-b) is a main-
stream device that has all the cir-
cuitry needed to count up to 999
on board, as well as the multiplex-
ing logic to directly handle three
digits. The IC also contains three
cascaded synchronous-counters
whose outputs time-share pins 5,
6,7, and9.

The individual digits are turned
on by using the three DISPLAY-EN-
ABLE pins (1, 2, and 15). The ReseT,
LATCH-ENABLE, and CHIP-ENABLE pins
are self explanatory (they're the
same as similar controls found on
other IC’s). Pins 3 and 4 are the
external-world connections for
the timing capacitor used by the
on-board, low-frequency multi-
plexing oscillator.

Although you may find the 4553
a bit on the expensive side—usu-
ally about three or four dollars by
mail order—it’s a good choice be-
cause takes the place of a whole
handful of IC’s. The savings in
board complexity, power con-
sumption, and bench time make it
more than worth the extra cost.

Figure 2 is the schematic for the
display portion of the rate-multi-
plier demonstration circuit we
started last month. Because the
parts count is low, designing a
printed circuit board for it is a
snap. (You should be able to fit
everything on a small, single-sided
board.)



By coupling the circuit in Fig. 2
to the one we worked out last
month, you'll have yourselfa com-
plete demonstrator for a rate mul-
tiplier. Admittedly, last month’s
circuit isn’t the most useful circuit
in the world, since it’s hard-wired
to multiply two particular numbers
together. But we'll talk about how
to make ita little more versatilein a
little bit.

We've already seen how easy it
is to do multiplication, but what
about division? Well, believe it or
not, adapting our circuit to do divi-
sion is simple. But first, let’s go
through a quick run down on the
theory behind doing multiplica-
tion. The rate multiplier takes an
input clock and gives us two dif-
ferent kinds of outputs—the base
rate and the multiplied rate.

The relation between the two is
controlled by a 4-bit word
(number) presented to the IC’s
data or weighted inputs. The mul-
tiplied rate will be equal to the
product of the base rate and the
binary word. As mentioned in pre-
vious discussions, doing multi-
plication is really just successive
addition. We keep track of the
base-rate pulses and count the
multiplied-rate pulses.

When we continue, we will take
a look at what steps we have to
follow to get the device to perform
division. R-E
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ads.

We typeset and layout the ad at no
additional charge.

Call 212-777-6400 to reserve space. Ask
for Arline Fishman. Limited number of
pages available. Mail materials to: mini-
ADS, RADIO-ELECTRONICS, 200 Park
Ave. South, New York, NY 10003.

APPLIANCE REPAIR HANDBOOKS—13
volumes by service experts; easy-to-
understand diagrams, illustrations. For major
appliances (air conditioriers, refrigerators,
washers, dryers, microwaves, etc.), elec.
housewares, personal-care appliances.
Basics of solid state, setting up shop, test
instruments. $2.65 to $5.90 each. Free
brochure. APPLIANCE SERVICE, PO Box
789, Lombard, IL 60148. 1-(312) 932-9550.
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SATELLITE TELEVISION RECEIVER
SEMIKIT with dual conversion downcon-
verter. Features infrared remote control tun-
ing, AFC, SAW filter, RF or video output,
stereo output, Polorator controls, LED chan-
nel & tuning indicators. Install six factory as-
sembled circuit boards to complete. Semikit
$400.00. Completed downconverter add
$100. Completed receiver and downcon-
verter add $150. JAMES WALTER SATEL-
LITE RECEIVER, 2697 Nickel, San Pablo,
CA 94806. Tel 415-724-0587.
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CALL NOW
AND

RESERVE
YOUR SPACE

e 6 x rate $650 per each insertion.

e Reaches 225,016 readers.

e Fast reader service cycle.

e Short lead time for the placement of
ads.

e We typeset and layout the ad at not
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.

ELECTRO IMPORTING CO. CATALOG.
This reprint of the historic 176-page catalog
No. 20 gives you an accurate look at the state
of electronics in 1918. Contains everything
from a Zinc Spark Gap to a 1000-Mile Receiv-
ing Outfit. You can get your own copy of this
modern antique, profusely illustrated, for only
$4.95 plus $1.00 P&H. Order yours from R-E
BOOKSTORE, Radio-Electronics, 200
Park Avenue South, New York, NY 10003.

~
SATELLITE CONTROL CABLE—NEMAL
ELECTRONICS has designed a new series
of combination cables for TVRO installations.
These cables provide all necessary wires for
signal, motor and receiver power and sense
circuits together in one direct burial jacket.
TYPE-1 RG-59 + 9 conductor (2-18gu)
$495/1000', TYPE-2 RG-59 + 11 conductor
(2-12gu) $689/1000', TYPE-3 dual RG-59 +
11 conductor (2-12gu) $879/1000', all made
with milspec RG59, 96% copper shield,
tinned drain wires. Over 500 types of cable,
connectors, SMATV products in stock. Autho-
rized distributor Kings-Amphenol-Columbia.
NEMAL ELECTRONICS Inc., 12240 N.E.
14th Ave., N. Miami, FL 33161 (305)
893-3924.
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Eleotrenios [iii-ADS

FREE 1984 ELECTRONIC TOOL & IN-
STRUMENT CATALOG is packed with over
5,000 quality technical products for assem-
bling, testing and repairing electronic equip-
ment. All products fully illustrated with
photographs, detailed descriptions and pric-
ing to allow for easy ordering by phone or
mail. Most orders are shipped within 24
hours. 100% satisfaction guarantee. CON-
TACT EAST, 7 Cypress Drive, Burlington,
MA 01803. (617)272-5051.
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VIDED

SCRAMBLING

TECHNIGUES

SUBSCRIPTION TV MANUAL. This infor-
mation packed book details the methods
used by subscription TV companies to
scramble and descramble video signals.
Covers the Sinewave, Gated Pulse, SSAVI
system, and the methods used by most cable
companies. Includes circuit schematics, the-
ory, and trouble shooting hints. Only $12.95
plus $2.00 first class P&H. ELEPHANT
ELECTRONICS INC., (formally Random
Access) Box 41770-R, Phoenix, AZ 85080.
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TUME TVE 3
Hidden Signals

OM SATELLITE YV

TUNE “THE HIDDEN SIGNALS” ON SAT-
ELLITE TV —"Secret signals on the birds". A
new technical book covering the reception of:
stereo subcarriers - telephone channels, -
world news service, -teleprinter news, - radio
channels, - stock market services - teletext -
single channel per carrier - plus many other
satellite hidden signals. The equipment, how
it can be used, etc. Fully illustrated, just pub-
lished. $14.95 plus S & H. Universal Elec-
tronics, Inc., 4555 Groves Road - Suite 3-C,
Columbus, Ohio 43232.
CIRCLE 17 ON FREE INFORMATION CARD

TIMEX/SINCLAIR 1000, 1500, 2068, ZX81,
SPECTRUM Hardware & Software for all
computers: PRTR I/F—A Centronics parallel
printer interface. Order PRTIF: $50. EPROM-
MER—Programs 2716, 2732, 2764's Order
EPRMR: $75. ASM/DSM—A full featured as-
sembler/disassembler. Order ASMDSM:
$40. TEXTEDIT—A very complete editor, in-
cluding 64-column mode. Order EDIT: $40.
When ordering, specifiy type of computer.
Cash, check, or C.O.D. only. Send to: Re-
search Service Laboratories, P.O. Box
19124, OKC, OK 73144.
CIRCLE 10 ON FREE INFORMATION CARD

CONVERT YOUR TV
TO A HIGH QUALITY MONITOR

e e

USE WITH COMPUTERS, VCR's & CAMERAS

TRVM kit permits Dual Mode 3 95
operation on transformer 4—
Ba&W or Color sets. » Hi- TRVM
resolution Direcl Video * Up to BO characters
per line * Wide bandwidth » Easy installation
DVM-1 Hot Chasis kit with Audio 64.95

= |solation Devices
* Mac/Lisa Hardware & Software

AMP
Inc.

Box 411, Los Angeles, CA 90028
(213) 466-5533
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ROBOT KIT - EXCITING, FUN, EDUCA-
TIONAL. The AVOIDER senses objects in its
path and turns to avoid them. This kit aquaints
you with infrared sensors, gear drive trains,
leg motion linkage and much more. PC brain
board factory wired and tested. Precision
parts assemble in 1 to 2 evenings. $49.95
plus $3.50 shipping. BUYUS, INC. Dept
RE114, 10 White Birch Dr., Ossining, NY
10562. VISA or MasterCard (914) 762-4799.
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CALL NOW
AND

RESERVE
YOUR SPACE

e 6 x rate $650 per each insertion.

e Reaches 225,016 readers.

e Fast reader service cycle.

e 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 number of
pages available. Mail materials to: mini-
ADS, RADIO-ELECTRONICS, 200 Park
Ave. South, New York, NY 10003.

TELTONE’S TRK-957 KIT makes bread-
boarding a low-power, central office quality
DTMF detection system easy and inexpen-
sive. The included M-957 receiver decodes
12 or 16 digits and operates from 5 to 12V dc.
Its sensitivity, wide dynamic range, noise im-
munity, and low power consumption are ideal
for telephone switching, computer and re-
mote control applications. Only $24.75. To
order, call: TELTONE, 1-800-227-3800,
etx. 1130.

CIRCLE 73 ON FREE INFORMATION CARD

RECEIVE SNOW FREE UHF PICTURES.
Manufacturer of DX Satellite Receivers now
offers the ultimate UHF reception system. Ex-
cellent reception to 160 miles or more. Sys-
tem comes with 114 element modulated quad
YAGI antenna, 39 db L.N.A. (booster). Re-
ception where others fail! 1 year warranty, 30
day refund. $199.95 + shipping VISA-MC.
Specify channels. Order now. DX TELE
LABS, 6601 E. Clinton St., Scottsdale, AZ
85254 602-998-3966.
CIRCLE 89 ON FREE INFORMATION CARD
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COMMUNICATIONS

CORNER

Mobile digital-communications systems

AS DIGITAL DEVICES WORK THEIR WAY
into more and more communica-
tions systems, they are usually ap-
plied within the context of a
complete operating package. That
is, if they provide data or commun-
ications exchange, they do100% of
the work. But you shouldn’t think
that computerization necessarily
excludes voice—it can serve to en-
hance what is essentially voice
communication.

An example of that is the ap-
plication of computers to radio-
taxi dispatching, whereby digital
information is transmitted
through the same equipment that
carries voice communications.
The digital data, in such an in-
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MIC
]

TRANSMITTER/

¥

COMPUTER
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KEYBOARD
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VDICE

stance, is the trip charges deter-
mined by a computer that has
been programmed according to
the voice information‘that the dis-
patcher receives from the driver.

How it works

Figure 1 shows the communica-
tions system. It's really a UHF radio
with a computerized taximeter in
the vehicle and a computer at the
central station. The computerized
meter has a digital display and a
microprocessor that monitors
waiting time and trunks. (Trunks
being the number of suitcases or
parcels handled by the driver or
loaded by the passenger.) The
waiting time at each stop is deter-

SPKR
ANT ANT
TRANSMITTER/
RECEIVER
COMPUTER _|<—TAXIMETER
TRUNKS
 —
T~ DIGITAL
DISPLAY
TAXI
DATA

END OF VOICE TRANSMISSION

FIG. 1

~

HERB FRIEDMAN
COMMUNICATIONS EDITOR

mined by a clock within the meter;
when the wheels stop turning, the
clock starts running. The total
number of trunks for which there
is a charge is entered by the driver,
if possible. If the meter does not
have provisions for entering trunk
data, it could be supplied to the
dispatcher by the driver through
the voice channel; the dispatcher
would then enter that information
into the central computer.

When the driver picks up a pas-
senger, he radios his starting loca-
tion and the passenger’s end the
destination to the dispatcher. The
dispatcher then enters the driver’s
location and destination into his
terminal, which is connected to a
computer that's been pre-pro-
grammed with every street ad-
dress in town and the surrounding
area.

The computer calculates the
basic mileage charge and also au-
tomatically transmits that informa-
tion (in digital form) to the taxi,
where it is passed on to the meter.
The mileage charge serves as a
base rate to which waiting and
trunk charges are added. At the
end of the trip, the computer in
the meter calculates the waiting-
time and trunk charges, and adds
them to the trip charge. The total
cost of the trip would then be dis-
played on the meter’s digital read-
out. Depending on the sophistica-
tion of the system, the taximeter
might automatically transmit the
total charges back to the central
computer.

Obviously, the computerized
part of the system is no problem. It
doesn’t take advanced technology
to transmit information from the



taxi or the central computer and
then manipulate the data in any
way necessary. Here the problem
is really in integrating the comput-
er and voice channels. Noise, fad-
ing, and other characteristics of
mobile radio usually do not inter-
fere with voice communications
because the operator can ask fora
repeat of the transmission (or sim-
ply fill in the holes with his own
judgment, based on knowledge
and experience). Voice systems
are only designed to transmit
about 80% of the intelligence with
the brain filling in the remainder.
Computers, unfortunately, can-
not fill in the blanks from experi-
ence. If the central station
transmits the data for a $12.50 trip-
charge and the data doesn’t get
into the taximeter, nothing is
going to work correctly. Then
there’s the problem of shared
channels. If the computer trans-
mission is automatic, it must be
certain the channel is clear.
Because we are dealing with less
than a byte of data, (8 bits can rep-
resent a charge of $255—and that's

we’'re dealing with an extremely
short data-transmission (on the
order of 7 to 30 milliseconds), even
if the sequence is repeated several
times because of a checksum er-
ror. Thus, it's possible to easily
squeeze the data between the
time the operator stops talking
and the carrier drops out; all that's
needed is the length of time it
takes to take a breath to piggyback
the data on the voice channel.
Therefore, we do not need a clear
channel specifically for data trans-
mission; if it was clear for voice it
will be clear for data. The only
problem we would have append-
ing the data to the end of the voice
transmission is knowing when the
chit-chat was over.

In the interval between the
voice and carrier drop-out, we
could easily add digital data to just
about any voice system. What we
need is a gizmo that knows when
the voice transmission is over and
will then signal a computer to
“go.” That can easily be done by
something as simple as monitor-
ing the push-to-talk switch on the

the essential
A/D connection

* 8 single-ended channels/8 bit + 1
LSB; Adjustable built-in reference
2.5-5 volts

* Connects to any RS-232 serial
port/baud rate adjustable 300-
19.2K/driver software provided for
most makes

* Easily expanded to provide digital

control outputs

Ideal for hobbyists, labs and

schools desiring low cost multi-

channel analog data conversion

* Price includes the AD-1 with
90-day warranty, driver software,
manual and full after sale support

For immediate action:

1-800-643-4343

Caldwell, Justiss & Co., Inc.

P.O. Box 520, Fayetteville, AR 72702 J

a pretty large taxi fare) OK, so now transmitter. R-E
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CRYSTALS

32.768khz
1.0mhz

OSCILLATORS

14.7456
15.000
16.000
16.257
16.384
18.000
18.432
18.6624
19.3536

8 pin ST ... 20pin ST _..:
14 pin ST ... 24 pin ST ...
16 pin ST. ... 28 pin ST ....
18 pin ST.... 40 pin ST..., .

World Distributors, Inc.

709 N Memorial Parkway
Huntsville, Alabama 3

-0441
35/810-726-2174

ronics

; path
48101 M{";‘f} :;1&5
Hay 300-6‘_5'522.332?

6
1 NY 51
" Jelex

TLX 810-726

TERMS: Shipping & Handling Charge $2.50
Min. Charge Order $15.00
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EIKI

ELECTRONIC KITS

INTERNATIONAL, INC.
(Formerly PPG Electronics)

SERVICE
CLINIC

/

.f \ z
WEE
JACK DARR,

EKI SERVICE EDITOR

MICRO-MENTOR

Build your own Microprocessor System while lsarning about the
latest technelogy with the New EKI Microproceasor Course. With
this up-to-date course you will completly bulld, step-by-siep, &
useful Microprocesser System. This ayslom uses the B804S
microprocessor chip and the 8155 support chip. You will lsarn how
microcomputers work and how to program your system using
machine language. ‘You will alse be able to interiace your system
with the EKI Speech Synthesizer |nierface Board, enabling your
system 1o talk to you!

COMPLETE COURSE WITH MICROPROCESSOR SYSTEM KIT
only
§129.95
Spesch Syntheslzer Kit
$50.95
DISCOUNTS AVAILABLE TO EDUCATORS

1 Pachat Dice .

B2 Sl Ingocier BTV Jamear ‘. .
803 Sgace Wi Gem D45 T2vm Shrebe Stk \

B Matsl Dutsctar 0 Whesper Alarm

05 Logec Probe B2 Combiaabion Lock/Aarm Contrsl

006 Bargiar Alsrm 5 Elecirem Tonni

108 Dicision Maker 553 Dgutal Rowhetie

100 LED Pendulim Mairenems 60 5-24 Vot Rogulated Powsr Supply

B Dewbie Doczuon Makee B¢ Big Seend Pertable O

Bi7 Sirem Oscallater 551 Fuli-uzvn Muter Spesd Contral

B14 Robet Blmher 855 Depat Saet Maching

B M-k BE Dageai Dice

BiE Fisk Caller 70 Werv Tains

0 Shimmar Lights 876 - Digetal Clock

W) Chregtos Trow Dogiat Bard

B2 Osa Channel Cober Drgan 580 1280, T-amg Ragulated Powsr Lapply
0 Atomatns Sirwn B2 Muasal Harn

2% Fuzz Bea Sound Actrvaied Cor Organ 1-chansel
28 8-¥ait Powar Supphy 55 Aude Amp.

FREE

CATALOG OF ALL KITS

Avallable nationwide at your local
electronics store.

(Or send $1.00 shipping & handling
to address below.)

RADIO-ELECTRONICS

w0
(=]

EKI ELECTRONIC KITS
INTERNATIONAL, INC.

791 RED ROCK ROAD
ST. GEORGE, UTAH 84770

Call TOLL FREE
1-800-453-1708

For store nearest you.

Special Prices for Educators
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Why do things the hard way?

THERE'S AN OLD LATIN SAYING THAT
goes, “Essentia non sunt praeter
necessitatem.” All it means is
don’‘t make things harder on your-
self than you have to. (In other
words, do everything the easiest
way!) In my own shop and several
others, |I’ve noticed that many
technicians have a tendency to do
things the hard way. They (and that
includes myself) take a simple task
and make it harder than it should
be. However, that can be rem-
edied by taking a little time (at the
beginning of each job) to look for
an easy way.

Troubleshooting shortcuts
Finding the easy way to solve a
problem isn’t always a simple
proposition. It requires that you
first do a little brain work and then
pay strict attention to detail.
(Translation: Look before you

leap!)

For example, let’s suppose you
have a dead stereo. The hard way
to fix it is to jump right in and take
detailed voltage readings of every
stage. But the easy way is to feed
an audio signal to the input of the
unit and use a scope to trace the
signal through the many stages to
find out where it stops.

Once you have found the mal-
functioning stage, it is a simple
matter to locate the cause by tak-
ing voltage measurements. A
quick check of the emitter voltage
of all transistors in a particular
stage should point you in the right
direction.

Figure 1 shows a schematic of a
TV audio stage, which we'll use for
our discussion. (Although that
schematic is taken from a TV set,
the principle that we’ll discuss ap-
plies to stereo’s as well.)

+6.6V
1
FROM
DETECTOR AF AMP AF AMP AUDIO OUTPUT AT
> T a10 10.4V a1l fasv i
C14 511-515 $1349
VOLUME { 104F
TR )
25K
82K 1"4.?K
J_ < R58 820
= kel cig
1090 HI12V 112V . e s (EAreHONE
A i K :
tl c15 R57 s1aag | 37V
BOF  ATKL gy
RE5 1
470
R5S < =
= 5600 3 AUDIO
OUTPUT
C61
ISDﬂpF
FIG. 1



Let's say, for instance, that you
measure the voltage across the
emitter resistor of transistor Q12
(see Fig. 1) and find it to be zero
when it should be 3.8 volts. You
already know that a signal is being
applied to the base of the tran-
sistor. That simple voltage mea-
surement should have told you
that the transistor is not drawing
any current because the emitter
voltage is usually the drop across
the emitter resistor.

Looking at the other side of the
coin, what if there is no emitter
resistor (as is the case with Q11)2 A
little thought should tell you to
read the voltage drop across the
load resistor (or any resistor that
carries the collector current). If
you find that there is no voltage
drop, but the voltage is present,
suspect an open transistor.

A mind-boggling problem

Here's another one for you: |
didn’t see this one myself, but |
heard about it from a usually relia-
ble source. The complaint was that
there were several “jailbars” on a

TV screen (20 of them, to be exact).
The actual cause of the symptom
was a broken ground on the coax
that carries the signal from the
tuner to the input of the IF. The
cure is simple enough: Fix the
ground and the symptom disap-
pears. But, the thing that puzzled
me was the number of bars!

The standard jailbar symptom,
of course, comes from the 4-5
“rings” on the baseline of the hori-
zontal pulse. They are at the
flyback frequency, maybe 45-60
kHz. But why 20 bars? Twenty bars
would mean that the frequency
was up somewhere around 3 kHz,
but where would we get that?

Taking a guessatit, | suspect that
the waveform of the solid-state
horizontal stage may have gener-
ated it somehow by developing
some sort of ringing on each tran-
sition of the signal (or something
like that). But | never did find out.
If any of you have run across that
symptom and have managed to
pinpoint the cause, | will be only
too happy to print it and give you
full credit for it. R-E

Dudtiinon

MONTHLY SPECIALS
MINIMUM ORDER $35.00

40 CHANNEL BLOCK CONVERTER
No.Q33 -

T 1 290
Knob EA.

75/300 OHM
MATCHING TRANSFORMER

MULTIPLES OF 40

TWO WAY UV SPLITTER

No. Q35 . WITH GROUNDING BLOCK

75¢

WE SELL TO THE DEALER ONLY!
C.O.D. ORDERS - 800-434-2490

FOR FULL LINE 164 PAGE CATALOG
PLEASE USE BUSINESS CARD
OR LETTERHEAD

QUALITONE INDUSTRIES INC.
DEPT. C - 696 LOCUST ST. - BOX 244
MT. VERNON. NEW YORK 10552

CABLE CONVERTER

PRICE SLASHERS

.» 60 Cha_hnel Capacity
e PL.L. Tuning
e 6 Channel Memory

o

r———

e MasterCard & Visa Add 5%
® Checks - Allow 14 Working Days
s Freight Charges: Sent Collect

e TV On-Off Feature

e |nfra-Red Wireless
Remote Control

ony $592°

FACTORY REFURBISHED

T

RENAU ELECTRONIC LABORATORY

MANUPACTUNE AND DIRTRIBUTOR OF ELECTRONIC TEST EQUIPNMENT

e Order 20 or More - Freight Prepaid
¢ Special Price on New Factory Fresh Units - $69.95
e Warranty Not Valid After 15 Days From Receipt

OTHER MODELS ALSO AVAILABLE
Jerrold JRX-3 $49.95°
Jerrold RSC-3 $39.95°
Jerrold DRX-3 $69.95°
*Reconditioned Units With 30 Day Warranty

Phoenix Electronics
1 Midwood
Allendale, NJ 07401
(201)848-8229

LR £

Litkwenwu §

SUPERMINI DIGITAL MULTIMETER
MODEL - 100,08% MODEL 108,0.5%
$44.05 $54.95  Lanbsree

NCIUOET BATTIRT | WNTL CARATING CARE TEST LEADS

ONIE LARORATONY - H483 CANGOA vl CawdOa Ba
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MARKET CENTER

FOR SALE

CABLE-TV Secrets—the outlaw publication the ca-

ble companies tried to ban. HBO, Movie Channel,

Showtime, descramblers, converters, etc. Sup-

allers listincluded. $8.95. CABLE FACTS, Box 711-
, Pataskala, OH 43062.

THE Intelligence Library—Restricted technical in-
formation & books on electronic surveillance, sur-
veillance-device schematics, lock-picking, in-
vestigation, weapons, identification docu-
ments, covert sciences, etc. The best selection
available. Free brochures. MENTOR, (Dept. Z),
135-53 No. Blvd., Flushing, NY 11354.

RESISTORS /W&%W5% 3 cents. 1%metalfilms,
precision custom wirewounds, $1.00 refundable to:
JR INDUSTRIES, 5834-B Swancreek, Toledo, OH
43614,

FREE catalog featuring scanner accessories, car-

rier'subcarrier detectors, voice scramblers, unusual

g%s.ztéAPRl ELECTRONICS, Route 1R, Canon, GA
520.

TOKO COIL SET (four) $8.00. BFQ85 substitute
transistor $2.00. High quality PCB with plated
holes and reflow solder $12.00. Or all for only
$20.00. JIM RHODES, 1025 Ransome Lane, King-
sport, TN 37660.

WHOLESALE F-59 cable connector $80.00/1000.
Free MATV catalog SASE, (212) 897-0509. D&WR,
68-12 110 St., Flushing, NY 11375.

CABLE-TV equipment, notch filters for “beeping”
channels. Information $1.00. GOLDCOAST, PO
Box 63/6025 RE, Margate, FL 33063.

RF garts!Mutomla transistors. MRF454 $16.00,
MRF455 $12.00. Catalog available. RF PARTS CO.,
é %%%—4 Grand, San Marcos, CA 92069. (619) 744-

CABLE CONVERTERS & DESCRAMBLERS
HAMLIN OAK JERROLD
SCIENTIFIC SYLVANIA ZENITH

ALL TYPES OF CABLE TV EQUIPMENT
MICROWAVE ANTENNAS & ACCESSORIES
— FREE ILLUSTRATED BROCHURE —

= — CALL OR WRITE —

H M.R. SALES
221 E CAMELBACK #1
PHOENIX, AZ 85012
(602) 8993-0398

To run your own classified ad, put one word on each of the lines below and send this form along with your check

for $2.50 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 $20.00.

Plans/Kits (
Education/Instruction

()

) Business Opportunities
anted

) For Sale
( ) Satellite Television

MILITARY radios: CPRC-26 Infantry manpack ra-
dio, compact, transmits-receives 46-54 MHz FM, 6
channels, with battery box, antenna, crystal, hand-
set: $22.50 apiece, $42.50/pair, good condition,
R-390A premier communications receiver, .5-30
MHz shortwave, amateur frequencies, AM-CW-
SSB, meters sealed (Government removed, opera-
tion unaffected), fair condition: $115.00 not checked;
$175.00 checked. Shipping charges collect. BAY-
TRONICS, Box 591, Sandusky, OH 44870.

Govt. SURPLUS
ELECTRONIC
EQUIPMENT

CATALOG

New ITEMS . . . New BARGAINS!
FREE SEND TODAY FOR FREE COPY

OF CATALOG WS-84 AND
SUPPLEMENT » ADDRESS: DEPT RE

FAIR RADIO SALES
1016 £ EUREKA - Box 1105 + LIMA, OHIO - 45802

ELECTRONIC Surveillance: Incredible books re-
veal secret technical information. Send SASE for
details: A.T.I.S., 61 Gatchell, Buffalo, NY 14212,

Special Category: $20.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.

1 2 3 4 5
6 7 8 9 10
11 12 13 14 15
16 17 18 19 20
21 22 23 24 25
26 27 28 29 30
31 32 33 34 35

PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER.

NEWEST cable-TV facts. Manual includes: theory,
schematics of popular descramblers and convert-
ers, secret technigues and more. $11.00 cash. Free
CATV equipment catalog. ELECTRON, Box 169, 17
No. State Street, Room 1222, Chicago, IL 60602.

LOWEST prices on many surplus items. Free flyer.
ELECTRONIX LTD., 3214 South Norton, Sioux
Falls, SD 57105.

CORDLESS phone owners. Increase distance, re-
duce static on 1.7/49MHz phones. Details $1.00
gesfggsab!e. HP PHONES, Box 273, Mesa, AZ

GATED-Sync Pulse instruction booklet. Don't be
left out due to the advancing technology in video
scrambling techniques. Learn by doing. Complete
descrambling circuits included. For additional infor-
mation, send SASE to SOKOLOWSKI, 97-20 221
Street, Queens Village, NY 11429,

RADIO-ELECTRONICS

CLASSIFIED COMMERCIAL RATE for firms or individuals offering comercial products or services).
$2.50 per word prepaid (no charge for zip code)...MINIMUM 15 WORDS. 5% discount for 6 issues,
10% for 12 issues within one year, if prepaid.

NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal item) $2.00 per word
prepaid...no minimum.

ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at 25¢,
E?Irl. fohdmﬁllacgpx subject to publisher's approval. ADVERTISEMENTS USING P.O. BOX ADDRESS
ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 20th of the third month preceding
the date of the issue (i.e., August issue closes May 20th). When normal closing date falls on Saturday,
Sunday, or a holiday, issue closes on preceding working day.

CCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMANENT

UP to $500.00 per month. Sell computer software in
ur home. Write to: COMPUTER SERVICES, PO
0x 7748, Tucson, AZ 85725,

= Causes speed radar guns to read out either: —a per-
‘centage of your true Speed, or whatever speed you dial in

= Activated by your Escort and most other deteciors

» Especially & against instant-on radar

® Operates on both X and K bands (not FCC approved)
= MONEY-BACK GUARANTEE, if not satisfied.
WARNING: The device described in this literature is not
legal for use against police radar.

Complete literature & plans package, send $14.95 to:

Philips Instrument Design Co. Inc.
9513 5.W. Barbur. Blvd. #1095, Portland, OR. 97219
VISA and M/C order line: (503) 626-6764




DELUXE cable/UHF converters. Zenith, SSAVI-1—
$199.95. Zenith Cable—$229.95. Jerrold, Oak and
others available. Dealers wanted. $2.00 catalog—
UNITED ELECTRONIC SUPPLY, Box 1323, Elgin,
IL 60121-0119. (312) 697-0600.

PICTURE Tger lists guality electronics surplus at
low prices. Since 1970. Send for the last 3 issues.
STAR-TRONICS, Box 683, McMinnville, OR 97128.

BIGGEST TI-99/4A selection. Newest exciting soft- = —._j

ware and hardware bargains. Hard to get items. =

Send for free catalog. Fast service. DYNA, Box 690, _ M\ McG E’s
Hicksville, NY 11801. i ——— .
WANTED: Old RCA, Cunningham, Western Elec- SPMR & ELECTRON'CS CATALOG

tric, tubes, amplifier, speakers Mclntosh, Marantz,
Tanhoy, Altec, JBL. (713) 728-4343, MAURY 1001 BARGAINS IN SPEAKERS
Tel: 1 (816) 842 5092

COCO owners—Free color computer software and
hardware catalogue. SPECTRUM, Box 9866, San
Jose, CA 95157-0866.

BREAKTHROUGH! Circuit quadruples solar cell
voltage! 3 cell circuit unit $19.95. ROSE, POB 7464,
Chula Vista, CA 92012.

INDIVIDUAL photofact folders. No. 1 to no. 1400,
$3.00 postpaid. LBT, 414 Chestnut Lane, East
Meadow, NY 11554,

9-CODE telephone scrambler, several new un-
scramblers for scanners, telephone and scanner
accessories, tone encoders/decoders. All factory
built. Free catalog. KRYSTAL KITS, PO Box 445,
Bentonville, AR 72712. (501) 273-5340.

CORB, 11122 Atwell, Houston, TX 77096.
TOP-quality imported, domestic kits, surplus, dis- 1901 MCGEE STREET KANSAS CITY, MO. 64108
count electronics, computer componets. Free cata-

. TEKTRASONIX, 175 Fifth Ave., Suite 3194,

N.Y., NY 10010.

CABLE-television facts and secrets. Now you
can get the informative publication that CATV com-
panies have been unsuccessfully lryln% to get
banned for 15 years. Movie Channel, HBO, and
Showtime converters, etc. Send $8.75 to: CABFAX,
P.O. Box 091196, Bexley, OH 43209.

LATEST bug-detection equipment for home or of-
fice. Literature, $1.00. CLIFTON, Box 220-X, Miami,
FL 33168.

BRADFORD parts 50% off—"JOE,” TROY TV
PARTS, 76 Second Ave., Troy, NY 12180

‘THE BEST PLACE to BUY, SELL or
TRADE MNEWY and USED EQUIPMENT

NUTS & YOLTS MAGAZINE

“'NUTS & VOLTS

BOX I111-E = PLACENTIA, CA 92670
(714) 632-7721
Join Thousands of Readers MNati
Every Month

ONE YEAR U.S. SUBSCRIPTIONS
$10.00 - 3rd Class = $15.00 - Ist Class

@) 535.00 - Lifetio - 3rd Class I |

m “l\ﬂﬁls

CANADIANS. Pay-TV and satellite descramblers
for all areas. Send $1.00 for details to F.T. ELEC-
TRONICS, Box 2126, Niagara Falls, NY 14302.

ELECTRONICS test equipment. Catalog 25 cents.
EF ELECTRONICS, 10 Afton, Aurora, IL 60538.

ENERGY saver. Save § from urenergyoost Send
$3.00, refunded. COMPUTER-PRODUCTS, 246
W. Garfield, Freeport, IL 61032.

COMPUTER display enhancer only $49.50. Visa
accepted, (201) 627-0290, COMPONENTS CORP.,
Denville, NJ 07834.

CHANNEL 3—60dB notch filter. 63.5MHz. $32.00.
CROSLEY, Dept. 763, Box 840, Champlain, NY
12919,

IC's at low prices! 74LS374, 74L5245, MCE800
$1.951MC1488, MC1489 2/99 cents! LM741 TO5 or
miniclip 5/99 cents! 5 wolt 2716, ZBOA-S10, ZBOA-
PIO, 68802 $1.95! TMS2716 99 cents! Guaranteed
IC’s removed from sockets. Pay by MasterCard,
Visa. Free catalog. ERM, 27 Water St., Wakefield,
Mass 01880. (617) 246- 3550

UHF Descramblers. Gated, sinewave, Zenith.
Low prices! Free information. Catalog $1.00.
Dealers wanted! Visa/MasterCard. AlS SATEL-
LITE, Box 1226-S, Dublin, PA 18917, (215)
249-9411.

RECONDITIONED test egw
log. JAMES WALTER TES
Nickel, San Pablo, CA 94806.

ment., $1.00 for cata-
EQUIPMENT, 2697

A SINGER'S DREAM!

REMOVES VOCALS FROM RECORDS!
MNow You can sing with the world's best bands!
The Thompson Vocal Eliminator can remove
most or virtually all of a lead vocal from a standard
stereo record and leave the background!
Write or call for a free brochure and demo record.

LT Sound, Dept. R-1,
Stone Mountain, GA 30086

P.O. Box 338,
(404) 493-1258
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7984 Mail Order Catalog

The One Stop Electronic Shop!
Call Toll FREE 1-800-343-0874 '4

~ In the Unitaq_States.__ 5 o e

MallOrders  Boston Seattle G
P.O. ;Box 8000 133 Flanders Road 13107 Northup Way
Westborough, Mnss Westborough, Mass. Bellevue, Wash.
01581 01581 98004

ol ;Ihss) (_617) 36??0500 (51 7) 366-9684 (206) 881-8191 o

- InCanada: A Sy

Montreéal Tomnto Downsview

45651 Rue Ferrier

14 Carlton Street
- Montréal, Qu&_bec

Toronto, Ontario

86 St. Regis Cr. N.
Downsview, Ontario

© H4P IN1 M5B 1K5 M3J 1Y8 A
' (514) 731-7441 (416) 977-7692 (416) 630-0400 j'
r..ﬂt!mUl 3 ~ Calgary Vancouver i

1023 Merivale Road 3220-5th Ave. N E 3070 Kingsway

Ottawa, Ontario Bay 2 Vancouver, B.C.

K1Z 6A6 Calgary, Alberta V5R 5J7

(613) 72347.900 T2A 5N1

(403) 235-5300 (604) 438-3321

Vlsit your nearest Active store, call, write or circle

the Reader Service Card for your copy of Active’s new catalog.
CIRCLE 77 ON FREE INFORMATION CARD
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RADIO-ELECTRONICS
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TECNICA 140 channel cable converter fully remote
sound and video unit only $149.00, Jerrold LCC58
converter only $79.00. Jerrold DRZ450 converter
90 channel auto tuning only $89.00. All units carry
full manfacturers warran_lry'speciais while they last.
For catalog send $3.00, Thanks. REDCOAT ELEC-
TRONICS, 104-20 68th Drive, Forest Hills, NY
11375, (212) 459-5088.

TUBES, new, unused. Send self-addressed, stamp-
ed envelope for list. FALA ELECTRONICS, Box
1376-2, Milwaukee, W1 53201.

FREE Pay-TV reception. "How-To" book. HBO,
Showtime, Cinemax. $4.95. DIPTRONICS, Box 80
(R3), Lake Hiawatha, NJ 07034.

CABLE-TV converters and descramblers. Low
R‘rices. dealers wanted. Send $5.00 for catalog. R &

DISTRIBUTORS. Box 266-1, Boston, MA 02190,
(617) 871-5838

CONVERTERS all types for all systems. Lowest
prices anywhere, quantity discounts, dealer inquir-
ies accepted. Send $1.00 for catalog, PG VIDEO
CORP., PO Box 296, Latham, NY 12110. (518)
274-6593.

CABLE-TV products. Jerrold, Hamlin, and QOak
converters. Send $3.00 for information. ADDI-
TIONAL OUTLET CORP., 1041 W. Commercial
Bivd., Ft. Lauderdale, FL 33309.

AUTOMOTIVE Security Catalog. 1984, 24-page
color catalog, $2.00. ASE, Dept. 1, PO Box 382,
Plainview, NY 11803.

PLANS AND KITS

PRINTED-circuit boards. Quick prototypes, pro-
duction, design, reflow solder. Send print or
description for quote to KIT CIRCUITS, Box 235,
Clawson, M1 48017.

CRYSTAL radios! Plans! Kits! Plans and catalog
$3.00. COUNTRY CRAFTS INC., Box 310, Edge-
wood, NM 87015. 4

DESCRAMBLER kits repaired for February's issue
$24.00 parts & labor, $2.50 S&H, for details send
$1.00 (offer void in Massachusetts.) NORTH EAST-
ON ELECTRONICS, PO Box 534, North Easton,
MA 02356.

FUNCTION GENERATOR KIT $59.95 contains

Auto-Ranging Cap-meter kit $79.95

Phone 209-772-2076

Write or l?hime for FREE CATALOG

SCIENTIFIC INSTRUMENTS
DAGE BOX 144 VALLEY SPRINGS CA 95252

FREE KIT Catalog

DIGITAL Klock kit plays 1-0f-12 different melodies
on the quarter hour. Displays time, date, and other
features. Send $2.00 for complete assembly and
plans and pricing to KERBER KLOCK KO., 36117
Hillcrest, Eastlake, OH 44094.

SPEECH synthesizer—unlimited vocabulary.
Schematics and programs for Apple, VIC, Comm
64, TRS80, and color computer, $6.00. Talkin.
Clock for VIC, Comm 64, $3.00. All Radio Shac
;FJ‘:larész.glgéCHOTALK, 39 Raymond St., Providence,

CABLE-TV converters: Jerrold, Hamlin, SB-3,
AN-3, Mini-Code, Zenith & more. UHF converters:
Deluxe Il sinewave kits $95.00, gated pulse add/on
$70.00. Complete units $195.00 with gated pulse
$255.00. (Quantity discounts.) Repairs of all con-
verters & cable boxes. Send SASE (54 cents
Ecstage) or call for info. 1(312) 637-4408. HIGGINS

LECTRONICS, 6014 W. Nelson, Chicago, IL
B0634.

CATALOG: Hobby, CB broadcasting! Linears,
transmitters, bugs, scramblers, downconverters,
antennas, modifications, more! PANAXIS, Box 130-
F11, Paradise, CA 95969.

DESIGN your regulated DC power supply. Practical
grocedure—sw.utl. Or | will design to your specs.
ree quote. JADKO, Box 397, Calimesa, CA 92320.

COMMODORE 64 owners protect your investment
with V-Guard Crowbar Kit $14.95 assembled
$24.95, or send $1.00 for details and parts list. IRC,
Box 60, Mason, OH 45040.

Z-80 control board—assemble with your parts.
Takes up to 8K EPROM, 16K RAM. Bare board
$29.95. Send $5.00 for schematic/parts list—re-
funded with first board order. OMNI SYSTEMS, PO
Box 29347, Minneapolis, MN 55430.

DESCRAMBLER plans. New design decodes
gated sync suppressed signals—newest pilotless
method. Circuit boards, most parts from Radio
Shack. Detailed theory, drawings, schematics, in-
structions $14.95 plus $2.00 shipping. DIRIJO
CORP, Box 212, Lowell, NC 28098.

hobbyist dream come TRUE
Perfect 1raiNing 100l
low cost lab equipment

AV Eine’

Use ProtoMate

AN UNIQUE design aid
combining mulriple equipments

Size 13% in X 15% In X 3 in

Proto strips
optional

FEATURES - ARE <

« 2 FUNCTION GENERATORS
AM, FM

- VOLTAGE TO FREQUENCY
CONVERTER

- DC VOLTMETER

- £12V, +5Y POWER SUPPLIES

- FREQUENCY COUNTER

- PERIOD COUNTER

- PRESETABLE DECIMAL
COUNTER

o CRYSTAL OSCILLATOR

o INTERFACE DRIVERS

- LOGIC PROBE

- DWAY GENERAL PURPOSE
TERMINALS (0OPT)

- 10 OP AMPS

- GONSTANT CURRENT SOURCE

DEALERS INQUIRIES WELCOME
CA resident ndd 6%2% sale tax

add shipping charge $g':‘1;: T

é ELECTRON

P.O. BOX 23698 SANJOSE CA 985123

rer: 408-224- 8206

HESEAHCH 428 CONESTOGA WAY.SAN JOSE,CA 85123 *

CIRCLE 22 ON FREE INFORMATION CARD

PROJECTION TV...Convert your TV to project 7
foot picture...Results comparable to $2,500.00 proj-
ectors...Total cost less than $30.00...Plans and 8"
lens $19.95.. Allustrated information free. MAC-
ROCOMA-GC, Washington Crossing, PA 18977.
Creditcard orders 24 hours, (215) 736-3979.

HI-Fl speaker kits, auto speaker systems and
speaker components from the world’s finest man-
ufacturers. For beginners and experts. Free liter-
ature. A & S SPEAKERS, Box 7462R, Denver, CO
80207 (303) 393-8609.

COMPUTER—laser disk interface, build your 6wn.
Schematics, parts list and samptigrogram $12.00.
IRATA, 2562 East Glade, Mesa, 85204.

QUALITY printed-circuit boards. 15 cents sg-in.
Free drilling. Quantity discounts. INTERNATIONAL
ENJEHPRISE. 6452 Hazel Circle, Simi Valley, CA
93063.

DELUXE Il sine wave descrambler board owners,
improve reception distance, picture quality and sta-
bility with 8 circuit revisions $9.95. A pulse sup-
pressed descrambler design for the above board
$7.95. G & M, Box 335, Rising Sun, MD 21911.

NEW! Multi-function kit with impressive sound
quality.-Converts mono to stereo, or enhances ster-
eo with two distinct modes. Gives 3 dB. Gain be-
tween 30-20KHz, $39.95 plus $2.50. California add
6.5%. SINETRON, PO Box 661571, Sacramento,
CA 95866.

SATELLITE TELEVISION

UNSCRAMBLE secret satellite channels watch all

the good stuff. Plans $19.95—kits $169.95—com-

plete units $395.00—Details and order forms $3.00.

fCRAMCO, 8688 Royal Drive, Noblesville, IN
6060.

GEARMOTORS for motorized satellite antenna
projects, 110VAC, 101RPM: $32.50 plus $4.00 ship-
ping. Actuators 36VDC, 18": $138.00 plus $10.00
shipping. TEM, 22518 97th, Corcoran, MN 55374.
(612) 498-8014.

SATELLITE TV! Lowest prices, absolutely com-
plete systems! Mallor brands. Free information.
Complete installation/programming guide
$3.00. Dealers wanted. Visa/MasterCard. AIS
SATELLITE, Box 1226-R, Dublin, PA 18917, (215),

249-9411.

Satellite Descramblers

For West Star 5
COMSTAR D4
Movies Movies Movies

Send $5.00 for information
Modern Technology
P.O. Box 419 D1

Boston, Ma. 02186 ==
(617) 871-5838 @u

o
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riginally designed for the Apple Il |, $505 ADCOBOO $15.25 TASTIZ 72 745242 299 745840 290 TALS185 65 74LS3E 235
+5 (i 4.0A l DACOS 750 ADCOSO4 385 TAS113 T2 74S243 289 7451 290 TALS196 83 74L5424 295
L N o LOW PROFILE Slaensin i (5 e
DACOBOO 495 ADCO817  9.95 g
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DAC1022 595 i4cels 298 =27 T2 |DIP e AL e
Fo708 495 DACBSEX 895
B pin LP 16 15 14 L8253 2 4
- AT 14 pin LP 0 1 i | SWITCHES p o]
16 pin LP 22 21 20
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AY53500 1375 2513002LC 8.50 |1ro1 2295 5785 | =zente 29 27 S| st oo 1. 4037 $195
UPD7201 2995 TIO7CPL 1150 |y7g3 2595 2797 5550 S e Az 36 | 's Posaion 129 o Psimon) | 1851|4000 en aosl o imt we
ULNzoo3 225 1785 2795 6843 ESe ] [l i = & |sPosaon  13s 10Poson 160 | 4006 79 4042 65 dosa 229
WE STOCK T4HC & 74C CMOS 1797 4450 8272 36.00 i : 4007 25 4043 85 4099 185
2143 1895 UPD765A 3500

< 4008 a5 4044 &8 14408 295
: T 3L WIREWRAP MUFFIN® F AN w00 . 06 b0 1409 1298

30
PALIOHB  $375 PALI4LA  $385 SOCKETS (GOLD) WM 24 ow 9 sz 1208

PALIZHE 395 PALI6L8  0.95 |75188 $119 8195 $ 85
PALIH4 395 PALIGRE  7.75 |75189 119 87196 85 124 2549 50100 The dependable, low | 4ot2 .24 doda 36 jetis oS
PALIOLE 395 PALIBRS  7.75 |eT2s 175  &Ta7 85 i P — cost, largest selling fan e o AR
PAL12LE 385 PALIGR4 7.75 |aT28 1.85 « 8T98 i tor commercial coolin 4051 4501
HIL Ll Bl e L2 B pin WW 55 54 a9 b M9 ) so15 30 sos2 75 sz 88
0 > : 5 10 pin WW (Tm) .85 B3 58 apphcations 4016 a5 4053 75 4500 62
it ST RRIE154 150 14 pin W 75 73 &7 1 § 4017 85 4055 395 4505 4SS
8637 ars 16 pin WW a0 bl 70 (=L T 0 S, Comeay. 1s
MCA24 5375 LMSES  §1.95 - 18 o ww s % e \ ® 468" 50.x.1 507 doep SNE. TR LSS G AGDE, 72
8038 375 XR2206 a7s O Lelaiivind e o 2 » Weight - 1762 :«g;g gg :gz: 3 ;: ::gé : gg
AR - 22 pin WW. 145 1.35 123 ~ ' ™
Wicaier 11es Moweess Caen| avenww a1 SPECIAL PURCHASE 1110050 5 0 i a0 i
AY5-1013A $395 2350 $0.75 u 28 pin WW 180 153 133 sg 50 ea 4023 2 4070 35 4512 7%
AY51014A 675 8250 12.50 0 ATOR 40 pin WW 220 209 1.89 LS s 4024 59 4071 28 4514 118
AYS-1015 675 IME402 7.75 4025 25 4072 8 4515 1.7
TR1602A 75 IME403 8.75 | 1.000 51095 8000 $1095 4027 45 4073 28 4516 1.45
A TIET I js2 1o 000 joss 4028 65 4075 28 4518 8%
FiEns 1095 15900 1oos |aeveskrz  siss  2us7e 5205 57143 ston i {dmmait g g | | ISEELE /0 SEATS LGS, 4520 LT
MCI&11 $1150 COMS016 $15.95 |3 000 1088 18432 joss | VOOOMMz' 375 azysasuM: 295 OoOMMr 295  15000MHr 205 | WX C 48 Ao 38 4ss 09
BRISH 1050 COMBIIE 1195 |soces e e I wows 375 35TESMHz 195 6 144MHz 285  16.000MHz FE| | i el pelbd el eedl
rykliy 1275  MMS307 1195 |5 e g Bl 1o5s | 2o00mz 295 4.000MH: 295  E553BMH: 205  18.000MHz C| Epvesi i e bk P
T itk oo e e e | B onG 1 295  5000MH: 285  §00OMHz 295  18.432MHz 27 | Pl b 2
0 D P 2097152MHz 295  5.0888MMz 285 10 000MHz 295 32,000MHz 285 ] v i iy o
TBATT $350 MCI340 51.95 HU i O 0 R all Drder: P.D. Bo q g AG TEAMS: MO. Casrier's Chech. Bark Wire. Porsonal chacks
76488 550 SCO1 Vo 39.95 = 4 & miow I weeks for processing Include Dvivers Licensa and
I e ] 800-854-8230 " e i s wm. o e B R
AY38910 895  Dgtalker 3495 ligpiN2tF  7.75 40PIN2IF 1075 s 10 i ks o U Pt P e oot oo
AY3E912 1250 MM54104 1495 loopiN2iF 705 B4PIN2IF 1995 hle, San Jose, CA 9 niember N0 CODs Prices subject bo change wihoul notice
010-50 A08) 845.7010 Soma fema ubyect 10 pror saie. W reserve the gt 1

D subsitute manutactier Pletad proes mary vary
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MULTI channel microwave antennas, highest
quality, low prices, dealers welcome. D.T. compact
$38.00, PT-1548.00, SR-1 $65.00, D.T. grid $69.00,
PTS-33 $75.00, all units complete. DAISY TENNA,
Box 42010, Phoenix, AZ 85080, (1-800) 874-9033.

SATELLITE-TV receiver breakthrough! Build
your own system and save! Instruction man-
uals, schematics, circuit boards! Send stamped
envelope: XANDI, Box 25647, Dept. 21E, Tempe,
AZ 85282

ENJOY SATELLITE TV

Save maoney with easy, guaranteed,
do-it-yourself antenna plans / kits.
Electronic knowledge not necessary.
Send $1.00 for catalog or $8.95 for
1984 “"Consumer Guide to Satellite
Television.”

GFI-D9
@ Box 9108
Missoula, MT 59807

BUSINESS OPPORTUNITIES

64K 6502/Z80 dual processor computer
US$420.00. Hundreds Apple-compatible softwares.
Details US$1.00. RELIANT, PO Box 33610,

Sheungwan, Hong Kong.
ELECTRONIC

BIG s
PROF! ASSEMBLY BUSINESS

Start home. spare time. Investment knowledge or
experience unnecessary. BIG DEMAND assem-
bling electronic devices. Sales handled by profes-
slonals. Unusual business opportunity.

FREE: Complete illustrated literature
BARTA, RE-O Box 248
Walnut Creek. Calif 94597

BUY direct from Taiwan/Hong Kong. Details $1.00.
Refundable. TONY COLUCCI, 56 Central Blvd.,
Merrick, NY 11566.

MECHANICALLY inclined individuals desiring
ownership of small electronics manufacturing busi-
ness—without investment. Write: BUSINESSES,
92-R, Brighton 11th, Brooklyn, N 11235.

PROJECTION TV...Make $$$'s assembling proj-
ectors...Easy...Results comparable to $2,500.00
projectors...Your total cost less than $20.00...
Plans, 8" lens & dealer's information $17.50... lllus-
trated information free... MACROCOMA GCX,
Washington Crossing, PA 18977. Creditcard orders
24 hours (215) 736-2880.

YOUR own radio station! AM, FM, cable, licensed,
unlicensed, transmitter kits! Write: BROADCAST-
ING Box 130-F11, Paradise, CA 95969.

BURGLAR alarm business booming. Tremen-
dous employment-business opportunities. Get in
now. Information $2.00. SECURITY, PO Box
1456-A, Grand Rapids, M| 49501.

PICTURE tube rebuilding equipment. Buy/sell, new/
used machinery, Full training. CHICAGO TELEVI-
SION, 633 North Semoran Blvd., Orlando, FL
32807, (305) 281-1260.

NEWSLETTERS

ELECTRONIC SYSTEMS NEWSLETTER is a
monthly publication written especially for the elec-
tronics hobbyist/experimenter. Fascinating projects,
new ideas, sources. Free details. AF PUBLISHING,
Dept. R2, PO Box 524, So. Hadley, MA 01075.

'BEC FElectronics

P.O. BOX 461244R
GARLAND, TX. 75046
(214) 487-9031

TERMS 3\
+ COD MINIMUM $20.00 + ADD $2.50 FOR COD'S Iﬁ
+ UPS DELIVERY ADDRESS MUST ACCOMPANY VISA
+ 51,00 HANDLING ON ORDERS UNDER $10.00  ——=t®
+ ADD 6% FOR ]

SHIPPING
* TEXAS RESIDENTS ADD 5% STATE SALES TAX
* ALL FOREIGN ORDERS ADD 25% FOR SHIPPING
(CANADA 15%) NO FOREIGN COD'S ®
* CALL (214) 487-9031 TO PLACE CREDIT CARD OR COD ORDER

EDUCATION & INSTRUCTION

F.C.C. General Radiotelephone license. Home
study. Fast, Inexpensive! "Free" details. COM-
MAND, D-91, Box 2223, San Francisco, CA 94126.

No previous experience necessary...
Train at home in spare time for excit-
e ing opportunities in fast-growing|
[ space-age industries... Automation,
1Se(] : Aerospace, Cable-TV, Electronic|
O Circuitry, Computers, and much|
i more. No need to quit your job.
V o
CTRON
IR \
CHNOLOGY

Instructors are as close as your tele-
phone... we pay the bill. Send for
free facts, color brochure. No sales-
man will call. CDS Electronics Center,
Dept.oECA4 Scranton, PA 18515, sara

REEL-TO-REEL TAPES

AMPEX professional series open reel tape, 1800-or
2400-feet on 7-inch reels, used once. Case of 40,
$45.00. 10¥2 % 3600 feet and cassettes available.
MasterCard/Visa. VALTECH ELECTRONICS, Box
6-RE, Richboro, PA 18954 (215) 322-4866.

SINE WAVE PROBLEMS

HOW ﬁlre they affecting your box?) The Strike
Back Mode, $6.00, includes countermeasures.
Problem Manual includes trouble shooting, align-
ment, antenna connections, theory, improvements,
$8.00. Both, $12.00. SIGNAL Box 2512-R, Culver
City, CA 90231.

GRAPHIC EQUALIZERS, ETC.

NOISE eliminators, expanders, power meters,
others. Twelve-24 bands/channel equalizers from
$89.00 Kit see R-E 5-6/78, 2/80, 3-4/81. Calalo%:
S5S, 856R Lynnrose, Santa Rosa, CA 95404. (707)
546-3895.

ALL COD ORDERS

OVER 45,000 SOLD SINCE 1977!
SOUND EFFECTS KIT

This unit uses the Tl 76477
IC and after the easy
assembly is completed you
will be able to reproduce al-
most any sound vou want!
Quality PC board and all
necessary components are
provided. All vou need to
add isa speaker. The circuitry
of the kit provides you with a
Pulse Generator, MUX
Oscillator & Comparator
to make more complex
sounds a snap. Programming
examples provided to help

TESTS: Battery Condition,
Pick-up Coil, Ignition Module, purchase.
and HV Coil

This popular kit is great
for car horns or door-
bell applications. We include

all components and quality PC
board. You'lllove our easy to follow

assembly instructions. The package
price includes the kit, case w/front panel
tune selection swilches, and a preprogrammed 2708
memory chip (ROM) with 35 additional tunes; (60 total).
Additional ROM's are available for 9.95 to 14.95 ea.
{Listing sent with order). Order Now! Offer expires

March 30, 1984! 12VAC transformer is available,
Order TN-20 2.60 ea.

IDLICT CATALOG IS CHAMMED WITEH
e REFUNDABLE ON 151 ORDER. FREE M

12 VOLTS
AC/DC
SPEAKER

NOT INCLUDED

EAT GOODIES!
JRDER

11.88 cocn P order

2/34.50 you get used Lo using the unit.
Wt\ SUPER MUSIC 27.95
Spec MAKER KIT  nciopes
10 WATTS RS:‘IS(F:-IfiP

OUTPUT! ORDER

KSM-03

THE BEST DEAL!
This hand held A

ELECTRONIC IGNITION

CABLE TV

DEALERS wanted: Channel 2, 5, and 4 notch fil-
ters. Money back guarantee. Send $15.00 for
sample and quantity price list. Specify channel(s).
LEE KURTZ, PO Box 291394, Davie, FL 33329.

TESTER

tive Tester checks and
tests the functions listed
below easily and quickly.
The original manufac-
turer sold over a million
units in 1983 at 19.95 each.
Instructions and charts
are printed on the back of
each unit. This tester will
save hours of frusiration
and pay for itself the first
time used! Units are all
new, 100% guaranteed
for 90 days from date of

MODULE

DEFECTIVE
® COIL

ORDER: AS-25
PAY 18.50 FOR BOTH!

//LM1808 Audio IF & Sep-\

arate 2W Audio output

WINDSHIELD
WIPER DELAY

= 99
Complete assembled PC %;laxz 2W Audio
card with IC, relay, and output

conirol with schematic,
Complete with custom

Order: ICL-1002 1.25
LM301 Linear 8 pin

molded plastic case with
bracket and hardware.
Special introductory
price! 5.95

Order: AS-01

Op Amp
Order: ICL-01A 39
CD 4433 Counter & 7 seq,

decoder/driver IC House #
A\ Order: ICL-4433 69 /

5 pgs. of specs and circuits.
Order: KTR-01S  2.50
PC Board for above
Order: PCB-01

2.00

/~ TELEPHONE \ /” TRANSFORMER \
RINGER SEMIKIT
Contains special MLS204 24 VAC @ 3A
tone ringer 1IC and com- 12 VAC @ 1A
ponents to build a pleasant 6 VAC @ 2A
tone ringer for your phone. Completely Shielded!

115 VAC Primary
7.55 ea 10/68.50

\ ORDER:TN.30
J

INVENTORS!

IDEAS have value! Ever think of an idea, forget it,
and see it later on the market? Many people don't
forget, act quickly, and are rewarded by American
industry. Write down your idea! We offer free dis-
closure registration and initial consultation regard-
ing your idea’s potential value. Call or write without
delay for your free information package. AMER-
ICAN INVENTORS CORPORATION, 82 Broad
Street, Dept. RE, Westfield, MA 01086, (413)
568-3753. A fee based marketing company. Offices
coast to coast.

UHF CONVERTERS/SATELLITE
EQUIPMENT BY L.S.R. ENG.

CONVERTER kits with AGC and sound from TV
{VCFI recordable): Deluxe |l Sinewave, $79.95
wooden cabinet $12.50 extra). Digital Z/FV-5 vid-
eo inversion (Includes cabinet) $175.00. Sine-
wave adaptor for Z/FV-5 (video inversion) $49.95.
Adaptors for Deluxe Ill; Z/FV $49.95. Gated pulse
§$39.95. (New!) Sinewave unjammer switch!
$19.95, Stops interference. (New!) Antenna
blocking filter! $19.95, stops broadcasting.
Sinewave IN-TV kits (L.F), economy $39.95, DLX.
$49.95. 90%-assembled kits available, add 30%
to cost for assembly. Apartment-sized satellite
TVRO s¥stem $795.00, up to 156 ch., completely
assembled, tested and guaranteed, 2 full years!
Quantity discounts. Minimum order: $25.00.
Free sh‘j?ping ! Payment: cashiers check, money
order, Visa or MasterCard. L.S.R. ENGINEER-
ING, Dept. RE., Box 6075, Chicago IL 60680.
Orders toll free: 1-(800) 432-1422. Information:
1-(312) 764-4330.




HB-1110

that accept combinations of

resistors, capacitors, dicdes,

transistors, 1.C.s, etc. with leads

from .012 - .032" or 20 - 29 AWG.

* fClear, easy-to-read-and-identify

"/ feontact markings simplify layout,
‘Wiring and documentation. Socket

Ows are labeled 1-to- 64, and columns

-/ dare marked A-to-E and F-to-J, Mating
(buss strip rows are labeled A-to-D and
‘consist of 25 contacts each. '

Bold red and blue lines show where
contact strips begin and end.

Finally, we have a full line of breadboard-
ing equipment, from discrete sockets and
buss strips to multi-board assemblies,

available at comparable lower-than-low
prices.

Just look at all these EXTRAS built into

svery HANDY test socketand buss strip...

+ Total contact labeling...
simplifies circuit design/layout

» Self-adhesive backing...for one-step
simplified alignment and mounting

» Full 9 14-Pin I.C. Capacity

» Expands both horizontally and
vertically...interlocks can’t break ¢
or twist off

» High temperature plastic housing...
to 80°C...no warping
or melting ever!

Here’s how to order...
HANDY Sockets and Buss Strips

Part Socket Buss Ground Tie 14pin
Number Strips Strips Plate Points IC's Price

* Prices always up to 25% less than HB-0100 N/A 1 no 100 N/A 225
other leading brands HB-1000 1 N/A no 640 9 9.95
HB-1110 1 1 yes 740 9 11.95
" HB-1210 1 2 yes 840 9 1395
| HANDY Breadboard Assemblies

Part Socket Buss Binding Tie 14pin
Number Strips Strips Posts Points IC's Price
HB-2112 2 1 2 1380 18 24.95
HB-2312 2 3 & 1980 18 31.00
HB-3514 3 5 4 2420 27 47.95
HB-4714 4 7 4 3260 36 63.95

N/

Mail Orders: Please add $3 (Canada & Int'l add $5) to cover cost of
shipping/handling. Charge Cards: (Min. §15). Please include Acct. No.,
Exp. Date, Bank No. {M/C only) and your signature. Checks: Drawn in

U.S. Dollars on U.S. banks only. Connecticut Residents: Add 7'4% SalesTax

/ j [ 0

To order...call 1-800-34-HANDY
...charge with VISA or MasterCard.
All items off-the-shelf for Inmediate Shipment!

rive ® PO, Box 699 ® Branford, CT 0640%

 TWX: (910) 997-0684

‘Box: 62537580 ¢ CompuServe: 71346, 1070
Distributor inquiries welcomed.



BIKE COMPUTER ;
1and fur accessary for anyone! Battery operste
Lﬁ':":blc unit with hlp”l.( D displays. Provides the
following data: sctusl speed, dintance travelied, lime of
teh, peak apeed, clack alarm, pacer with
destination speed, sverage speed. (arget
tance, ETA, and distance !eﬂummt
Ay tire tze, Complete working unit (less
n $80,00 valus! Hurry, quantities are

day, stop
host rid:

ites
C6272 51995

== =) e aan
NICAD BATTERY ZAPPER KIT o L .,.,_,-f‘j -
This is ome of the most useful 3nd money saying kits you "
can buy! The Nicad Zapper kit repairs (hose nicads that
you no longer use bacause they won'i recharge. Many @’
nicads quit taking a charge after 3 period of time because

they grow internal “Whiskers”, The only way to make
them take & charge sgain iy 1o “"blow™ these “whiskers™,
This small kit o perates from 6VDC (4 AA cells, ete.),

and produces 3 C which it applies mamentarily 1o

the nicad fo “blow the whiskers™ without damaging the F
battery. Repairs about 90% of aicads in sizes from AA to
C cells, After capping, the nicad i teady to be fully
charged again and again Gust fike it did when it was new).
The nicad sapper produces absolutely am resuita!
Stop throwing thase expensive nicads away! The kit comes
with all parts, PC board and insiructions (less batteries and
case).
C6278 51495 A

= — - ALY}
XENON STROBE WARNING FLASHER KITS _oeacs 2=
We have the largest selectian of warning flasher kits :
available anywhere. Each of these small but power- y
ful kits produce continuous flashes of brilllant white (} E

s

light from high output xenan strobe tubes. Great for %)

cyclists, hikers, joggers. RC planes, model rockets,
slarms, boaters, ete, Each kil comes with ail parts,
strobe tube, PC board and instructions (less battery
ave the followisg types avaihble
(each has ight xenon tube except for (he 9Y
wnif which uss s horssshoe Lube).

OPERATING  PCBOARD SIZE STOCK NO. PRICE
VOLTAGE
L5V 14K C6268 511,95
v EAE SRR €3207 7.95 %
oY 2exas C1808 84T
av LT €5175 12.95
12v 3% x L Caldl 13.95

B MODIFIGATION

CB EQUIPMENT

PALOMAR/Pride electronics—exclusive repair fa-
cility. Service—update—improvements on these
and similar equipment. PALOMAR-PRIDE RE-
PAIR, 1320-4 Grand, San Marcos, CA 92069 (619)
744-0720.

Increase channels, range, privacy! We specialize
in frequency expanders, speech processors, FM
converters, PLL & slider tricks, how-to books,
plans, kits. Expert mail-in repairs & conversions
16-page catalog $2.
CBC INTERNATIONAL, P.O. BOX 31500RE,
PHOENIX, AZ 85046 (602) 996-8700

WANTED

INVENTIONS, ideas, new products wanted for pre-
sentation to industry and exhibition at national
technology exposition. Call 1-800-528-6050. Ari-
zona |-800-352-0458. X831.

PACTEC BOX OF ELECTRONICS ce2g2
ELECTRONIC EMCLUSUHE% Su rprise of fasist 510
S {4

hing co 3
TETHEN a0 cunmeTaoe) Soirabl et

OLD tubes: 2A3, 10's, 45's, 50's, 80's, 81, 211, 242,
845, VT-52, VT-62. WESTERN ELECTRIC EQUIP-
MENTS: (818) 576-2642, David, POB 832, M-Park,

PIEZOELECTRIC TRANSDUCER

A | Savis ty e it s iy wlac:
tronic games (o emit gound
5 # | effects. Consists of 4" square 1
v ystal mounted to 1" metal
(gl = Ge, Trequency responte: |
" S "’ézj‘ 5117 to TORH 2.

approx. [0
8025] 51.00

P.O. BOX 27038

Phone Orders
303781-5750

* VISA MC accepted
* Phone orders are welcome
for our free catalog of unique ftems

CIRCLE 34 ON FREE INFORMATION CARD

CA 91754
SCANNERS

SCANNERS—discount prices Bearcat BC-100
$279.99; Bearcat 210XL $214.99; Bearcat 300
$335.99; Regency MX3000 $186.99; JIL SX100
$138.99; JIL SX200 $269.99; Bearcat 20/20
$275.99; Spectrum radar detector $214.99; plus
$3.00 shipping. Free discount catalog. Lowest
prices anywhere on scanners, radar detectors, ma-
rine radios, two-way accessories. SCANNER
WORLD, 10-RE New Scotland, Albany, NY 12208
(518) 436-9606.

HOME ROBOTS

BUILD your own personal robot. World's largest
supplier of kits, parts, publications. Catalog/photos
$5.00 refundable. Des’tgn Handbook $10.00 ppd.
ROBOT SHOP, Dept. 10, PO Box 582, E!l Toro, CA
92630.

APPLE SOFTWARE

ELECTRONICS made easy for Apple 11 users with
Mentor, the proven theoretical circuit design pack-
age. Excellent learning aid too. $174.95,
RSMEYER ELECTRONIC DESIGN, INC., 5701
Prescott, Lincoln, NE 68506, (402) 483-2238.

ELECTRONICS, PHYSICS,
PSYCHIC PHENOMENA

PSYCHIC phenomena explained, learn to read
minds, develop a Bhotugraphic memory and more
No.1 $3.50, How U.F.O.s work, produces spiraling
lines of electricity, artifical gravity No.2 $3.50, How
to transmute the elements, the secrets been around
since 1899 No.3 $4.00, Prophecies of Nostradamus
over 80 prophecies, two showing the destruction of
the M.X., explains biblical, mythological mysteries,
best interpretations around No.4 $10.00. Many elec-
tronics kits, modulated door lock, ruby crystal laser,
electronic bug devices, just a few. Free catalog. No
COD, or charge cards. Add $2.00 postage, han-
dling, MIKE REILLY, 3520 SE 5th Ave., Cape Coral,
FL 33904.

DATE SAFE TALISMAN
TRADING & IND. INC.

5%’ diskette box holds 50 diskettes only $15.99 two
$30.00, includes shipping, 6.5 sales tax California
residents. Send money order 5601 SLAVSON AVE-
NUE, Suite 212, Culver City, CA 90230.

NEW ORLEANS AND WM. B. ALLEN

UP TO

25% OFF

LARGEST FULL LINE INVENTORY OF

HAND HELD METERS

FOR EXAMPLE
FLUKE 73
FLUKE 75
FLUKE 77
FLUKE 8020B.........ccounuevnen
FLUKE 8021B
FLUKE 80228
FLUKE 8024B.
SOAR SX220........cccccnmemenee
SOARMES40............ceeeeeemenens!

$ 75
$ 88
$115
$170
$138
$126
..$174
$ 22
$ 44

HAUIU-ELEL | HUNILD

o
S

WM. B. ALLEN SUPPLY CO.

ALLEN SQUARE
300 BLOCK NORTH RAMPART, NEW ORLEANS, LA 70112

AS CLOSE AS YOUR

TELEPHONE

CALL TOLL FREE FOR
SAME DAY SHIPMENT ON

DISCOUNT PRICED
TEST EQUIPMENT

18 LEADING MANUFACTURERS IN
INSTRUMENTATION INCLUDING
HUNTRON (6]

CIRCLE 56 ON FRFF INFORMATION CARD

UP TO

28.5% OFF

ON
HITACHI SCOPES

SAVE UP TO $480
V212 .. 20MHz (SAVE $164). .$ 451
V222 .. 20MHz (SAVE $191). .8 524
V422 .. 40MH: (SAVE $246). .§ 679
V650F . .60MHz (SAVE $257). .$ 938
V209 ., 20MH: (SAVE $250). .§ 692
V1050F 100MHz (SAVE $343). .$1252
V089 Vectorscope(SAVE $480). .$1204
V099 . Wavetorm (SAVE $468). .§ 882
All Prices Include FREE $50 Probe

CALL TOLL FREE

800 535-9593

LOUISIANA 800 462-9520




120 volt
primaries

5.5 VOLTS @ 750 MA
6VOLTS @ 150 MA
12VCT @ 200 MA
18Y. @ 650 MA

18 VOLTS @ 1AMP
24 VOLTS @ 250 MA
24VCT @1 AMP
42VCT @1.2 AMP

9 LINE CONNECTED.

DB25 MALE TO FEMALE.
10 FEET SHIELDED.
511.00 EACH

LTNES 1 THROUGH B & 20.

MIKE
CONNECTOR

2

5 CONDUCTOR IN-LINE PLUG
AND CHASSIS MOUNT JACK
TWIST LOCK STYLE, SAME AS
SWITCHCRAFT 12CL5M,
$2.50 PER SET

7 CONDUCTOR
RIBBON CABLE

MULTI-
SWITCHES

WALL
TRANSFORMER
ALL ARE 115 VAC '

PLUG IN

4VDC @70 MA
6VDC @ 100 MA
6VDC @ 500 MA
15 VAC @300 MA
16.5 VAC @ 10 VA
17 VAC @ 500 MA

5$2.00
$2.50
55.00
$3.00
$3.50
54.00

3 STATION

EACH OPERATES
INDEPENDENTLY.
13" BETWEEN

$1.75 EACH

5 STATION
INTERLOCKING
MADE BY ALPS.
3-2PDT AND
2-6PDT
SWITCHES ON FULLY

SPRING LEVER
TERMINALS
1W’OCDOLDR
CODE
TERMINALS
23/4 =
BAKELITE PLATE
GREAT FOR SPEAKER ENCLOSURES
OR POWER SUPPLIES

$1.00 EACH 10FOA3900

INTERLOCKING ASSEMBLY.
3% BETWEEN
MOUNTING CENTERS
§2.50 EACH

5 STATION
NON-INTERLOCKING
SAME AS ABOVE, EXCEPT
EACH SWITCH OPERATES
INDEPENDENTLY.
$2.50 EACH

NON-INTERLOCKING
3-2PDT SWITCHES.

MOUNTING CENTERS.

METER
0-15V.D.C.
"4' il THIS 2-1/4"
i SQUARE METER

CONNECTOR

v ’__'_:f_____n
SOLDER TYPE SUB-MINIATURE
CONNECTORS USED FOR
COMPUTER HOOK UPS,

DB-15 PLUG
DB-15 SOCKET
DB-15 HOOD
DB-25 PLUG
DB-25 SOCKET
DB-25 HOOD

SUB-MINIATURE
D TYPE

SPECTRA:STRIP RED MARKER

$5.00 PER ROLL (100 FT)

STRIP. 28 GA STRANDED WIRE

MICROPHONE

NEW C.B. STYLE MIKE WITH
PUSH $.P.0.T SWITCH
$5.00 EACH

COMMUNICATION

PROBLEMS

*SPECIAL PRICE*

MORSE
MODEL 94 A

8 TRACK RECORD WITH AUTD STOP. NOT FULLY FUNC
TIONAL. REMOVED FROM ASSEMBLY LINE FOR MINOR
IDEAL FOR PARTS. EACH UNIT CONTAINS
SWITCHES, LIGHTS, TAPE MOTOR, BELT, WHEELS,
PULLEYS, PRE AMPS, TAPE HEADS, ETC

$4.00 EACH
10 for $35.00

2K 10 TURN

MULTI-TURN POT

SPECTR!
@:ﬂ CTROL

SWITCHES

MINI-PUSH BUTTON

SPST MOMENTARY =
NORMALLY OPEN

SMOD 534-T161
EDGE

PUSHBUTTON
POWER SWITCH,

43

“PARALLEL”
PRINTER
CONN ECTOR

2 CHANNEL

LIGHT ORG AN

EASILY HOOKS INTO STEREQ SPEAKERS
AND ALLOWS 110 VAC LIGHTS TO DANCE

WITH MUSIC. TWO SEPARATE 1

10 VAC

OUTPUTS FOR HIGH AND LOW FREQUENCY (g
AUDIO SIGNALS. USE TWO ORGANS FOR £, %

STEREO
$6.50-PER UNIT

COLOR LIGHT STRING AVAILABLE $1.75EA

FREE! FREE!

LINE CORDS
Sy
TWO WIRE
6 18ga TWO WIRE
3 FOR $1.00
THREE WIRE
18 INCH 18ga THREE WIRE
2 for $1.00
8 FOOT 18ga THREE WIRE
$2.00 EACH

SOLDERING
IRON STAND

SPRING STEEL

FREE!

ASSEMBLY

5 KEY
$1.00
EACH

CONTAINS 5 SINGLE-POLE
NORMALLY OPEN SWITCHES

RIBBON CABLE.
5B.00 EACH

DOUBLE POLE POWER SWITCH
PUSH-ON, PUSH-OFF
$1.00 EACH

$5.00 EACH
CONNECTORS

wir'mmn_mmmnnmm- =

ALL ARE .156" SPACING

10 PIN EDGE
CONNECTOR
TRW #50-10A20  $2.00 EACH

18/36 GOLD

NEON W/ RESISTOR
DIRECT

T===""— (pgRATION

7 for $1.00 FROM 120 VOLT

SOLDER EYELET $2.00 EACH
22/44 TIN

P.C. STYLE: NO MOUNTING EARS

17147 BUSHING
35¢ EACH
10 FOR $3.25
100 FOR $30.00
SPECIFY COLOR
RED BLACK, WHITE.
GREEN, YELLOW.

SOLID STATE
BUZZER
STAR =SMB.061
6 VDO
TTL COMPATIBLE
| $1.00 EACH
10 FOR $9.00

$1.50 EACH 10 FOR $14.00

120V INDICATOR
Im:‘- - =
NEON INDICATOR RATED
120 V 1/3 W. MOUNTS IN
516" HOLE . RED LENS
75¢ EACH
10 FOR $7.00

147 DIA x 1% HIGH
75¢ EACH 10 for $6.00

MEASURES 3 3/4" LONG

CONTAINS & SINGLE-POLE
NOAMALLY OPEN SWITCHES
MEASURES 4 1/4" LONG

IRON HOLDER
ON WEIGHTED
BASE

TRANSISTORS

2NTO6 5 for $1.00
2N2222A 4 for $1.00
PN2222 # for $1.00
2N2904 4 for §1.00
2M2905 4 for $1.00
2N2907 4 for $1.00

BATTERY
OPERATED
SMOKE DETECTOR

RELAYS

MINIATURE
6 VDC RELAY
SUPER SMALL
SPDT RELAY:
GOLD COBALT
CONTACTS
RATED 1 AMP AT 30 VDC,
HIGHLY SENSITIVE, TTL
DIRECT DRIVE POSSIBLE,
OPERATES FROM 43 TO
6 V. COIL RES. 220 OHM

T316” = 137327 = 7116
AROMAT & RSD-6V

$1.50 EACH 10 FOR §13.50

BRK MODEL-#79R

UL APPROVED

9 VOLT BATTERY OPERATION
FOR CEILING OR WALL MOUNT

$8.00 EACH 2 FOR $15.00

13 VDC RELAY

100 FOR $65.00

COMPUTER|
GRADE
CAPACITORS

2,000 mfd. 200 VDC
13/4°DIA. = 5" HIGH
3,600 mfd. 40 VDC
13/8°DIA. = 33/4" HIGH
6,400 mfd. 60 VDC
13/8"DIA. ~ 4 1/4" HIGH
22,000 mfd. 40 VDC
2°DIA. -+ 67 HIGH
31,000 mfd. 15 VDC
13/4"DIA. « 4" HIGH
72,000 mfd. 15VDC
2°DIA. < 4 3/8"HIGH
185,000 mfd. 6 VDC
21/2°DIA. « 41/2°HIGH $1.50

$2.00

$1.00

$2.50

$3.00

$2.50

$3.50

CLAMPS TO FIT CAPACITORS 50¢ ea

22/44 GOLD
$2.00 EACH
PC.STYLE . FoR$18.00

28/56 GOLD

2B/56 GOLD PLATED CONTACTS
156 CONTACT SPACING

$2.50 EACH

TALOG FREE!
SLIDE | POTS

10FOR $22.00

g 1DOK linear tape
Lo

15/8° rmwsL 75¢ EACH
SUOK Iinear taper

27/8"

13/4° mm.rEL 75¢ EACH

DUAL 100K audio taper
3 1/2" LONG

2 1/2" TRAVEL. $1.50 EACH

CRYSTALS
CASE STYLE HC3a/U

COLORBURST
3570.545 KC

$1.00 EACH

2 MHZ
$3.50 EACH

METAL OXID
VARISTOR

G.E & VB2ZA12
50 VOLTS, NOMINAL D.C
VOLTAGE 5/8" DIAMETER

2 FOR $1.50

CONTACT. SPNC.
10 AMP @ 120 VAC
ENERGIZE COIL TO
OPEN CONTACT

POWER SUPPLY w/ PRE-AMP

THIS SUPPLY WAS USED TO POWER

AN

WILL SUPPLY APPROX 18 VDC AND
INCLUDES A SMALL PRE-AMP TO
BOOST SIGNAL LEVEL
RCA PLUGS FOR LINE INFOUT

B TRACK/CASSETTE UNIT. IT

$4.50 EACH

TOLL FREE ORDERS ONLY

1-800-B26-5432
(ORDER ONLY)

(IN CALIFORNIA: 1-B00-258-6666)

ALASKA. HAWAIIL
OR INFORMATION
(213) 380-8000

905 S. Vermont Ave.

COIL: 13 VDC 650 OHMS
SPECIAL PRICE $1.00 EACH
4 PDT RELAY

= 14 pin style
= 3 amp contacts
= 24 voltdc or Fl‘,

120 volt ac. coil
= Used but fully tested -n..
$1.70 EACH -
specily coil voltage
LARGE QUANTITIES AVAILABLE
SOCKETS FOR RELAY 50¢ esch

PO BOX

20406

MINIATURE TOGGLE SWITCHES

ALL ARE RATED 5 AMPS @ 125 VAC

S.P.D.T.
(on-on)
PC STYLE
NON-THREADED
BUSHING
75¢ EACH
10 FOR $7.00

S.P.D.T.
(on-off-on)

NOM-THREADED|
BUSHING
P.C.STYLE

T5¢ EACH

10 FOR $7.00

CIRCLE 12 ON FREE INFORMATION CARD

S.P.D.T.
(on-on)
SOLDER LUG
TERMINALS
$1.00 EACH
10 FOR'$9 00
100 FOR $80
S.P.D.T.
(on-on)

100 FOR $80.00

Los Angeles Calnf 90006

S.P.D.T.
(on-off-on)
SOLDER LUG
TEAMINALS
$1.00 EACH

10 FOR 59 00
100 FOR $80 00

D.P.D.T.
(on-on)
SOLDERA LUG
TERAMINALS

$2.00 EACH
10 FOR $19.00

by

100 FOR $180 00

|ill

SOLID STATE
. RELAY [

HEINEMANN ELECTRIC
=101:5A140—5 AMP
CONTROL, 3.32VDC
LOAD: T40VAC 5 AMPS
SIZE 2°X 1" X W™ HIGH
$5.00 10 FOR $45.00

FREE! FREE!

L.E.D.’S
STANDARD JUMBO
DIFFUSED

RED 10 FOR $1.50
GREEN 10 FOR $2.00
YELLOW 10 FOR $2.00¢

FLASHER LED
5 VOLT OPERATION

M " Rep JumBO SiZE
$1.00 EACH

BIPOLARLED
2FORS1 70

SUB MINI LED

079" = 098"
RED 10 FOR $1.00
200 FOR $18.00
GREEN 10 FOR $1.50

LED HOLDERS

TWO PIECE HOLDER @
FOR JUMBO LED
10 FOR 65¢ 200 FOR $10.00

MAKE LED A FANCY

CLEAR CLIPLITE
HOLDER
INDICATOR. CLEAR

3
4 FOR $1.00

PHOTO-FLASH
CAPACITORS

170 MFD 330 IIo"{.'.'LT
11/8" = 778"

2 FOR $1.50 10 FOR $7.00
750 MFD 330 VOLT
2" HIGH = 1 1/4" DIA
$1.25EACH 10FORS$11.00

QUANTITIES LIMITED
MINIMUM ORDER 510,00 e
USA: 52,50 SHIPPING

FOREIGN ORDERS

INCLUDE SUFFICIENT
SHIPPING
CALIF. RES. ADD 6 1/2%
NO C.O.D!

-
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Commodore

RS232 ADAPTER FOR
VIC-20 AND COMMODORE 64

The JEZ32CM aliows connection of standard serial RS232
printers, modems, etc. to your VIC-20 and C-64. A 4-pole
m-mmhmwhammm
plete i and i

« Plugs into User Fort « Provides Standard RS232 signal
levels - Uses 6 signals (Transmit, Receive, Clear to Send,
Request to Send, Data Terminal Ready, Data Set Ready).

JEZI2CM e s $39.95

VOICE SYNTHESIZER
FOR APPLE AND COMMODORE

m JE520AP
JES20CM

* Over 250 word - allow the formation of mors
than 500 words = Buit-in \ 8 , volume coatrol, and
Mﬂ- Ilonm::lnr._‘ﬂwi mm-_l'g&h:l:
?\:‘Jh x 3% "W x 1-3/8"H
APPLICATIONS: # Securlty Warning  » Telecommui

* Teaching * Handicap Ald

* Instrumentation Games

riatnal infl

and
result is an extremely clear, natural vocalization.
Part No.

ProModem 1200
e 3

Intelligent 300/1200 Baud
Telephone Modem with
_Real Time Clock/Calendar
The ProModem™ is a Bell 212A (300/1200 baud) intelli-
gent stand-alone modem - Full featured expandable
modem - Standard features I.m::ludl Auto Answer and
Auto Dial, Help Ci d e
Dialing, Touch Tone™ and Pulan Dh.llng & More * Ha-,-es
command set compatible plus an additional extended

PM1200.. .. ... $374.95
KEYBOARDS

Mitsumi 54-Key Unencoded
All-Purpose Keyboard

* SPST keyswitches « 20 pin ribbon cable connec-
tion  Low profile keys - autums cursor controls,
cantrol, caps (lock), function, and shift keys
+ Cotor (keycaps): grey « WL: 1 II:| Hmlndm:bd

KBS54......c0v0nvsns...$14.95

command set- Shown w/alphanumeric display option.

Fiberoptics
Ew! The EDU-LINK Learning Kit

The EDU-LINK fiber optic system
is & low-cost, TTL compalible dmn
trar fon syslem

specifically as an educational tool
for students and engineers work-
ing in many different indusiries.
Includes: transmitter PCB, a re-
celver PCB, one meter of plastic
optic fiber, and all the necessary

electrical hardware - Complele step-by-step instructions,
ion are included,

theory of operation, and tutorial inf

ELK-1..... ONLY $19.95

APPLE ACCESSORIES

5%" APPLE™
Direct Plug-In
Compatible Disk Drive

76-Key Serial ASCII Keyboard

= Simple serial intertace - SPST mechanical switch-
ing  Operates in upper and lower case - an user
tunction keys: F1-F5 « Six finger edge card connec-
thon + Color (kays): tan WnlghL?lbL Dll-lim:l

KB78: 1 Sl ee0n..$29.95

and Controller Card
The ADD-514 Disk Drive uses

Shugart SA390 mechanics— 143K
formatted storage - 35 ftracks
+ Compatible with Apple Control-
ler & ACC-1 Controller - The drive

comes complete with connector and cable — just plug

106-Key Serial ASCIl Keyboard

+ 8-bit serial ASCIi (12-bit data structure — requires

into your disk controller card - Size: 6L x 3%"W x
B-9/16"D - Weight: 4z Ibs.

3 instruction bits and 1 sync bi) * The

wera designed 1o be daisy chained around a central

* Hall eflect switching - Numeric and cursar keypad
= 10 user definable keys - 50" interface o with
B-nln sub-miniature connector - T LED function

* hock « N-key roliover - Automatic
m repeal function - Color [case): white with black
Dlﬂd [W\f caps): grey and blue Weight: 6% Ibs.

KB139.....‘...........349.95

ADD-514 (Disk Drive)............ $179.95

ACC-1 (Cc fler Card). . ....... $ 4995
s | Also Auallable...

JEB64 (80 Col. + 64K RAM for fle). . .. .. S 99.95

JEB14 (Numeric/Aux. Keypad for lie), . . . . $ 59.95
FO51APC (Apple Compat. %-HL Drive). . . . $189.95

Qnm_siiizs Protect Yourself...
‘ DATASHIELD®

JE520CM
JE520AP

For Commodora 64 & VIC-20 ......§11
ForApplell, ll+ andlle ... ... .. $14

68-Key Keyboard with Numeric
Keypad for Apple Il and 11+

Plugs Apple llor i+
16- nnﬂmuuhwm 26 spec. func. - Color
(kays): white/grey « W1. 2 Ibs. - Endﬂlumuawﬂlhll

a9 19.95

TRANSACTION TECHNOLOGY, INC.
5VDC & 1 AMP Regulated Power Supply

= Cutput: +5VOC @ 1.0 amp [also +30VDC regulated) « Inplt: 115VAC, 60 Hz
= Two-tone (black/beige) seli-enciosed case - § foot, 3-conductor black
power cord - Size: 8% L x 7" W x 2%" H'- Waight: 3 Ibs.

- Eliminaies voltage spikes and EMI-AF noise
befaore it can damage your equipment or cause
data joss - 6 month warranty - Fower dissipa-
thon (100 microseconds): 1,000,000 watts - 6
sockets + 6 foot power cord + Normal line valt-
aga indicator fight + Brown out/black out resat
swilch - Weight: 2 |bs.

DATASHIELD"'
Back-Up
Power Source

+ Provides up to 30 minutes of cantinuous 120
VAC 60Hz power 1o your compuler system

& ;- lload dependent) when you have a biack out
or voltage sag * Output rafing: 200 waits + Six

Surge Protector
-I‘

JE664 EPROM PROGRAMMER
8K to 64K EPROMS — 24 & 28 Pin Packages
Completely Selt-Contained — Reguires No Additionsl Systems for Opecatisn
- Programs and validates EPROMs - Checks for propery srased EPROMs

-mm«m.-mmm—rwumm

keyboard

Loads EPACM - HOMs for content

M Capies EPAOMa - Powar Input: 115VAC, B0Hz, Jess than 10W

Bght 1an panels with

mmmnmm + Size: 15%'L x BN'D x 3%°H + Weight
&% b

The 4 EF e

m. I'hlﬂ“--—-»-.
T

mmumwnwum —ml-ln-mmh
™1

o bt programmed bater withoul recesady of UV eraaing. The JEBEA dusplays DATA wnd

ADDRESS i conwensent haxadecimsl |Sphanumenic) lormat A “TRSPLAT EFROM DATA®

Bution changes u DATA radout rom PAM word 1 EPRIOM word and s dapioyed in bt
The i The JES64

Frogramimar chudss one JMTEA Jamper Medile (a8 bated boiow)

JEGB-I-A EPROM .. $995.00
Moduse)

JEBSS — mmum—mmmwm
computer access 1o e JESGA's RAM. This sliows the computer is manputals, shre and
JO64 A 13

o

S22 port $600 Baud, #-01 word, ocd parity sed 2 saop bes

FOR A LIMITED TIME A SAMPLE OF SOFTWARE WRITTEN IN BASIC FOR

THE TRS-80° MODEL L LEVEL ¥ COMPUTER WiLL ALSO BE PROVIDED.

JEmmSmmdmm .. $1195.00
Aasembiled & Tested (Includes JM1EA /]

EPRIOM JUMPER MODULES — T K084

Py Moduls Buat pre-sets the JEEEA b the proper programemng pultes 18 e EPROM and

wnmmmhmm

N T

o i . PN w W T [
) TN AMD. Mool . e, T Iy
AN TN, TMERISIE Ty =

Power/Mate Corp. REGULATED POWER SUPPLY
~ Input: 105-125/210-250 VAC at 47-63 Hz - Line regulation: =0.05% - Three
mounting surfaces - Overvoltage mmon UL recognized + CSA certified

Part No. Output Weight Price
EMAS/8B  SV@3ABVE25A 4WLx4Wx2wH 2ibs $29.85
EMAS/6C  5V@BA/6VESA SWLx4WWx2WH 41bs. $39.95

month warranty « Weight: 24 b

PC200 (Model 200). . ........... $299.95

For more demanding systems (e.g. with hard disks)
* Output rating: 300 watts
Alsietstoiaierers siats $399.95

IBM MEMORY EXPANSION KIT

POWER SUPPLY +5VDC @ 7.6 AMP, 12VDC & 1.5 AMP SWITCHING
= Input: 11SVAC, S0-60Hz @ 3 amp/230WAL, S0Hz @ 1.6 amp_- Fan volt fpower supply
selaci swilches [115/230VAC] - Qutput: SVDC @ 7.6 amp, 12VOC @ 1.5 amp - B oot biack
jpower cord » Size: 11%L x 13% W x 3%H - Weight: § Ibs.

. $34.95

KEPCO/TDK 4-OUTPUT SWITCHING POWEH SUPPLV
+ Ideal for disk drive needs of
video games - Input: ns.rzaw\-:. B0Hz - Output: +5V @5 Amp, +|2vtl
1.8 Amp, +12V @ 2 Amp, 1‘4'V.D$Arnp Ll.rwoqn-:ad CSA certified
- Size: THL x 6-3/16°W % 15°H - Weight: 2

L BEL Y e r s A e e D B O $59.95

POWER PAC INC. REGULATED POWER SUPPLY

* Parfect lor compuler systems - Output: +5VDC @ 11 Amps, —5VDC @ 1 Amp,
+12VDC @ 2 Amps, —12VDC @ 0.5 Amp and +24VDC @ 3 Amps - Over-
voltage protection - Size: 12%7 x 6%°W x 4% - Weight: 17 ibs. - Specincl.

el A e A B B S SRy st o $69.95

COMPAQ COMPATIBILITY

SAVE HUNDREDS OF $§S BY UPGRADING
MEMORY BOARDS YOURSELF!

Most of the popular memory boards allow you lo add an additional
BAK, 128K, 192K, or 256K, The |BME4AK Kit will populate these boards
In G4K byls increments. The kil s simple 1o Install — just inser the
nine 84K RAM chips in the provided scckels and sel the iwa groups.
of ewiiches. Directions are Included.

$43.95

IBM64K (Nine 200ns 64K RAMS) . . . .

TRS-80 to 16K, 32K, or 48K

**Model 1 = From 4K to 16K Requires (1) One Kit
Model 3 =  From 4K to 48K Requires (3) Three Kits
Color = From 4K to 16K Requires [1) One Kit

**Medel 1 squipped with Expansien Baard w3 b 43K Two Kitz Required

d-CHANNEL SWITCHING POWER SUPPLY

r, mini-computer. lerminal, medical equipment and process
wﬂmn ications - Input: 90-130VAC, 47-440Hz - Outgut: +5VDC @ 5A,
SSVDC @1 A +12VDC @ 1A, - IMC.1A Line regulations: =0.2% + Ripple:
30mV p-p - Load 1% + On * Adj: 5V main
output =10% - Size: BoL x 1%V x 41516 « Weight: 1% Ibs
FCS-60 5 each

— Dse KR Reguiced for nach 16K of Expansion —
TAS-16K3 *200ns for Color & Model 111 ... $8.95
TRS-16K4 *250ns for Model | . .. $6.95

TRS-80 Color 32K or 64K Conversion Kit
Easy to install kl!soomuccmnblem!h&ea 4164-2 (200ns) 64K

dynamic AAMs do Converts TRS-80

Switching Power Supply for APPLE II, I+ & lle™
+ Can drive four floppy disk drives and up to eight expansion cards
« Short circuit and everload protection « Fils inside Apple ¢

color with D, E, ET, F and NC circult boards to 32K,
Also converts TRS-80 color computer ll 1o 64K. Flex DOS or 05-3
required 1o ulilize full 84K RAM on all computers

TR BARD . e e et ate $38.95

TRS-80 MEMORY EXPANSION KIT

» Fully reguinted +5V @ 5A, +12V @ 1.5A, -5V @ 5A. -12V @ .5A
» Direct plug-in power cord included - Size: 9% L x 3%"W x 24"H

UV-EPROM Eraser
[ Chips — 51 Minutes ] wg =

«Weight: 2 Ibs.
KHPR0OT. ;. .c.. oanne SO T e e S
31&00 Minwm Order — U.S. Funds Only Spec Shuis — 30e uch
Residents Add 8Y: % Sales Tax Send $1.00
:I’%plng — Add 5% plus $1.50 Insurance FREE 1984 .MM' O C.AT;ILDG
S.A.5.E. for Monthly Sales Fiyer! Prices Subject to Change

”lll D'f‘t Elsctronics - Worldwide

ameco "V

| ELECTRONICS |

AN v Mot
ML
. T Y e P 08
;g TR w

CAGN TEEN 3 eeswmewon i
acx e i W Feach

- i o s

amx T TV P e e

s

1355 SHOREWAY ROAD BELMONT, CA 94002
11/64 PHONE ORDERS WELCOME — (415) 592-8097 Telex: 176043

: Ny TR "

1 Chip — 37 Minutes
Erases 2708, 2716, 2732, 2764, 2516, 2632, 2564, Erases up 10 8 chips
‘within 51 minutes (1 chip In 37 minutes). Maintaint constant exposure
distance ol one inch. Special conductive foam liner eliminates statlc

buildup., Built-in salety lock to prevent UV exposure. Compact — only
9.00° x 170" x 2.80", Complete with holding tray lor 8 chips.

379.95

..$16.95

DE'4 UV-EPROM Eraser . . .
UVS-11EL Replacement Bulb

CIRCLE 41 ON FREE INFORMATION CARD
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STATIC RAMS

2112 256x4 (450ns) 2.99
2114 1024x4 (450ns) 8/9.95
2114-25 1024x4 (250ns) 8/10.95
2114L-4 1024x4 (450ns)(LP) 8/12.95
2114L-3 1024x4 (300ns)(LP) 8/13.45
2114L-2 1024x4 (200ns)(LP) 8/13.95
TMM2016-200 2048x8 (200ns) 4.15
TMM2016-150 2048x8 (150ns) 4.95
TMM2016-100 2048x8 (100ns) 6.15
HM6116-4 2048x8 (200ns)(cmos) 4.75
HME116-3 2048x8 (150ns)(cmos) 4.95
HMG6116LP-4 2048x8 (200ns)(cmos)(LP) 5.95
HMG6116LP-3  2048x8 (150ns)(cmos)(LP) 6.95
HME264P-15 B192x8 (150ns)(cmos)(LP) 39.95
LP = Low Power

DYNAMIC RAMS

4116-250 16384x1 (250ns) 8/7.95
4116-200 16384x1 (200ns) 8/12.95
4116-150 16384x1 (150ns) 8/14.95
4164-200 65536x1 (200ns)(5v) 9/44.95
4164-150 65536x1 (150ns)({5v) 9/49.00
TMS4a164 65536x1 (150ns)(5v) 8.95

1771 16.95
1791 24.95

= i t Suppl 1793 26.95
Sv = Single 5 Volt Supply UPD765 S0°85
EPROMS INTERFACE
2708 1024x8 (450ns) 3.95
2716 2048x8 (450ns)(5v) 3.95 §I§§ }‘33
2716-1 2048x8 (350ns){5v) 5.95 DM8131 295
TMS2532 4096x8 (450ns)(5v) 5.95 DP8304 2.95
2732 4096x8B (450ns)(5v) 4.95 '
2732-250 4096x8 (250ns){5v) 8.95 8284 5.50
2732-200 4096x8 (200ns)(5v) 11.95 8286 6.50
2732A 4096x8 (250ns)(5v)(21vPGM) 9.95 8288 25.00
2732A-2 4096x8 (200ns)({5v){21vPGM) 13.95
2764 8192x8 (450ns)(5v) 6.95 280
2764-250 8192x8 (238.1;:{5\;1 7.95 2.5 Mhz
2764-200 8192x8 (200ns)(5v) 19.95 v
27128-30  16384x8 (300ns)(5v) 2295 il Z50-CPY e
5v = Single 5 Volt Supply ZB0-PIO 3.95
21vPGM = Program at 21 Volts Z80-S10/0 11.95
SPECTRONICS CORPORATION 4.0 Mhz
ZBOA-CPU 4.49
EPROM ERASERS ARACIC s
ZBOA-DART 9.95
Chip Intensity ZBOA-P1O 4.49 3.95
Timer Capacity (uW./Cm?3) ZBOA-S10/0 12.95 5'95
X g q i 6.0 Mhz 12.95

X ; i Z30B-CPU

% % %k HIGH TECH & % % %
s v B1256 ovvamic nam

E‘ cAs «PIN COMPATABLE WITH 4164
WE Dout +LOW POWER CONSUMPTION:
FAE  aJfT3l 350mW ACTIVE

;'__5.41- Al 23mW STANDBY

A A *FAST! 160-200ns VERSIONS
A A AVAILABLE

g‘ 150r|| 200ru

UARTS

AY5-1013 3.95
AY3-1015 6.95
TR1602 3.95
2651 8.95

IM6402

11.95
4702 12.95
COM8116 10.95
14411 11.95

MC3470 4.95
AY5-3600PRO 11.95
HD465055P 15.95
CRTS5027 19.85

74LS00
74LS01
74Ls02
74LS03
74L504
74LS05
74LS508
74LS09
74LS10
74L811
74L812
74L813
74LS514
74LS20
74LS21
74LS26
74L527
74LS32
74L533
74LS37
74L538
74LS40
74Ls42
74L547
74L551
74L873
74L874
74L575
741876
74LS85
74L586
74L890
74L592
74LS93
74L5107
74LS109
74L8112
74L8122
74L5123
74Ls124
74L5125
74L5126
7418132
74LS136
74LS8138
74L5133
74Ls145
74L5148
74LS151
7415153
74L5154
74L8155
74L5156

PARTIAL LISTING ONLY- PLEASE CALL OR WRITE FOR FREE CATALOG.

.24 74LS157 .65
25 74LS158 .59
.25 74LS160 .69
.25 74LS5161 .65
.24 74LS163 .65
.25 74L5164 .69
.28 74LS165 .95
-29 74L5166 1.95
25 74LS169 1.75
.35 7415173 .69
.35 74L5174 .55
.45 74L5191 .89
.59 74L5192 79
25 74L5193 .79
.29 74L5194 .69
.29 74L5195 .69
.29 74L5197 -79
.29 74L5221 .89
.55 74LS5240 .95
.35 74L5241 .99
.38 74Ls5242 .99
.25 7415243 .99
.49 74L5244 1.29
5 74L5245 1.49
.25 74L5251 .59
.39 74L5253 .59
.35 74L8257 .59
.39 74L5258 .59
-39 74L8259 2.75
.69 7415260 -59
-39 74L5266 .55
.55 74L5279 .49
.55 74LS5280 1.49
.55 74L5283 .69
.39 74L5290 .89
.39 74L5293 .89
.39 74L5299 1.75
.45 74L5323 3.50
79 74L5365 .49
2.90 74LS367 .45
.49 74LS368 .45
.49 74LS5373 1.39
.59 74L5374 1.39
.39 74L5377 1.39
.55 74LS390 1.19
.55 74L5393 1.19
1.20 74LS640 2.20
1.35 74LS645 2.20
.55 74LS670 1.49
.55 7415682 3.20
1.90 74L5688 2.40
.69 81LS595 1.49
§ 25182521 2.80

LINEAR

TLOB4 2.19
LM301 .34
LM307 .45
LM308 .69
LM309K 1.25
LM310 1.75
Lm311 .64
LM317T 1.19
LM317K  3.95
Lm318 1.49
LM323K 4.95
LmM324 1.19
LM331 3.95
LmM334 1.19
LM335 1.50
LM336 1.75
LM337T 1.95
LM33BK 6.95
LM339 .99
LM348 .99
LM350K 4.95
LF351 .60
LF353 1.00
LF356 1.10
LF357 1.40
LM358 .69
LM359 1.79
LM377 1.95
LM383 1.95
LM386 .89
LM393 1.29
LM393 1.29
TLa97 3.25
NE555 .34
NES56 .65
T TO-220

75150 1.95
75154 1.95
75188 1.95
75418 1.95
75451 .39
75453 .39
75462 .39
75492 79
. K T0-3

NE564 2.95

LM565 .99
LM566 .49
NE592 .98
LM733 .98
Lm74a1 .35
LMm747 .69

LM1310 1.49
MC1330 1.69
MC1372 6.95

LM1458 .59
LM14388 .69
LM1489 .69
LM14596 .85

LM1800 2.37
LM1812 8.25
LM1889 1.95
ULN2003 2.49
XR2006 3.75
XR2211 5.25
CA3146 1.85
LM3900 .59
LM3911 2.25
LM3914 3.95
MCa024 3.95
MC4044  4.50
RC4136 1.25

UISIT OUR HEW EHI’AHI]ED HETAII. STORE AT 1256 SOUTH BASCOM IN SAN JOSE

¢ HOURS: M-W-F.95  T-TH.99  SAT..10-3

(@] = & FLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING
% JDR MlcrOd ev' ces I::al[s: E:’grr:m o;uer S;u. F::r lhiggi:? aond handling include
% 1224 S. BaSCOITI A\Fel‘lue, San JOSE. CA 951 28 lurl!lgﬂmutdlu n:::“re;:icrle i::lll‘::l: lhlp;!lln;::lr:l:::’: l:l:a'::
S 800-538-5000 ® 800-662-6279 (CA) include 6% ales ax. Bay Area and LA readents nclude . Pices
g (408) 995-5430 ® Telex 171-110 Iypographical etrors. We reserve the 1ght t lmit Guanthies and.bo

substitute manufacturer. All merchandise subject to prior s
FAx (408) 275-8415 & Copyright 1984 JDR lllcm::vl:" :
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PARTIAL LISTI¥G ONLY-

CAPACITORS
ELECTROLYTIC

RADIAL

-47uf 50v .
50v .
35v .
16v .

220 35v.

50v MONOLITHIC

.01uf .14
.0a7 15

AXIAL

150

o |
.47

50w
16v
50v
15v
25v

50v DISC

470
560
680
820

-001uf
.0015
.0022
.005

.01

.02
.05
1

25

.05
.05
.05
.05
.05
.05

SPECIALS ON BYPASS CAPS
100/6.00
100/8.00

100/12.00

100/15.00

IC SOCKETS/DIP CONNECTORS

01uf disc
-1uf disc
.01uf mono
.1uf mono

50v
12v
50w
50v

ACCESORIES & PERIPHERALS

FOR IBM
MAXIMIZER Memory Multifunction
HAYES SMARTMODEM 1200B
PC PEACOCK color Display Adaptor
130W POWER SUPPLY
PROTOTYPE CARD
PROTOTYPE CARD with Decoding

FOR APPLE
JDR 16K RAM CARD
BAL-500 ': Ht. Disk Drive, Teac Mechanism
MITAC AD-1 Full Height, Shugart Mechanism
DISK CONTROLLER CARD
OMNIGRAPH Parallel Graphics Card
VIEWNMAX-B0 80 Column For Apple I+
VIEWMAX-80e 80 Column For Apple lle
THUNDERCLOCK o0fficial PRODOS Clock
KRAFT JOYSTICK
60W POWER SUPPLY

MISCELLANEOUS
ZENITH ZVM-123 15 MHz Green Monitor
NEC JB1201M 20 MHz Green Monitor
BMC BM-AU9191U comp. 13" Color Monitor
BMC BX-80 PRINTER
NASHUA DISKETTES SS/SD Box of 10

259.95
419.95
239.95
175.00
27.95
29.95

39.95
169.95
179.95

49.95

79.95
159.95
129.95
129.95

39.95

49.95

105.00
169.00
279.00
248.00

19.95

VERBATIM DATALIFE DISKETTES ps/Db 34.95

DISKETTE FILE Holds 70 Diskettes

16.99

1- 99pc5.

LOW PROFILE

3 LEVEL TEXTOOL
WIREWRAP ZERO INSERTION
100&up 1 ZIFxx

100&up

EQLDEHTAIL

-99pcs.

COMPONENT
CARRIES

IDC PLUG
RIEBON CABLE
DPxx

PLEASE GALL OR WRITE FOR FREE CATALOG.

BARGAIN HUNTERS CORNER
FLOPPY SALE

'$185.00

* 8" Double ﬂded double density.

* Manuatineluded

w/ 90.day warranty

* NEW.{notsurplus as sold by othm

MPI-BS2- ron 1o 7o

139.95

* Manutactured by MPI w/ 90 day. umlniy

* 5%"-DS/OD, bel

beller than Tendon

* NEW (nol surpltnusoiﬂb_y others)"

BAL-525"Fon nerie usens

t— ALPS mechanism
0 tible
* Full 1 YEAR WARRANTY

* Y2 Heli,
* 100% ‘compal

139.85
NEW

DISKETTES

NASHUA SS/DD WITH HUB RING
VERBATIM DATALIFE DS/DD

$15.95
$29.95

SPECIALS END 11/30/84

5%’ DISK DRIVES

TANDON TM100-2
SHUGART SA400L
MPI B52

TEAC FD55B 2 Ht.
TEAC FD55F V2 Ht.

DS/DD
5S/DD
DS/DD 139.95
DS/DD  159.00
DS/Quad 200.00

199.00
199.95

8" DISK DRIVES

SIEMENS FD200-8
SIEMENS FD100-8

DS/DD
SS/DD

195.00
149.95

SWITCHING POWER SUPPLIES

KEPGO/TDK
MODEL MRM174KF
+5V @ 5A
+12V @ 2A
+12V @ 2.8A

ASTEC
MODEL AA11190
+5V @ 4A
+12V @ 2.5A
-5V @ .25A

-12V @ .5A -12V @ .30A

Mwiolalalwlel

IDC CONNECTORS
CONTACTS LIGHT EMITTING DIODES

BESCRIETION ORDERTHY 26 T a0 50 JUMBO DISPLAYS
RIBBON HEADER SOCKET IDSxx 2.43 3.15 3.73 4.65

1-99 100-up MAN-72 CA .3"
RIBBON EDGE CARD IDExx 2.65 3.25 3.80 4.74 RED 10 09 MAN-74 CC .3"

ORDERING INSTRUCTIONS: Insert the number of contacts in the position marked “'xx"* of GREEN .18 .15 FND-500 CC .5"
the “order by’ part number listed. EXMAMPLE: A 20 pin ribbon edge card would be IDE 20. YELLOW .18 .15 FND-507 CA 5"

D-SUBMINIATURE TRANSISTORS

CONTACTS 2N2222 .25  PM2907
15 | 25 PN2222 2N3055
2N2905 2N3904
2N2907 2N23906

DISCRETE

5.1v zener

12.0v zener
{1N914) switching
400PIV rectifier
200PIV 1.5a bridge
OPTO-ISOLATOR

9000

DESCRIPTION ORDER BY

SOLDER CUPS FEANIE.ELE
RT. ANGLE _MAL xxPR
PC SOLDER FEMALE xxSR
ibc M DBxxP
RIBBON CABLE “FI DEBxxS
B HOOD-B8
hOODSNGE HOOD 1.60

MOUNTING HARDWARE-$1.00
FOR ORDERING INSTRUCTIONS, SEE IDC CONN.

RIBBON CABLE

SINGLE COLOR | COLOR CODED
1 10’ 1
.75

::f . & !NTERS!L
4 ; : ICL7107
ICL7660

ICL8038
DIP SWITCH ES

00|00

aloliol ol Bl halt

4p
6 pumhun
7 position
8 position

VOLTAGE
REGULATORS 4543

10° = . : 4543 1.19
1. 7805T 75 7915T .85 4553 5.79
- .35 7805K 1.39 4584 .75
2 .75 78HO5K 9.95 74C00 .35
75 7812K .39 74C04
75 7912K 74C14

36 PIN CENTRONICS 85 78105 Lk

79L05 74C906 .95
CEN36 MALE SOLDER CUP : 85 79L12 74C922 4.49
IDCEN36 MALE RIBBON CABLE 74C923 4.95
IDCEN36F FEMALE RIBEON CABLE C, T TO-220,K TO-3,L TO-92

74C926 7.95
MasterCard

ABOVE.

CONTACTS 1.95

1.38

.Just anote to extend my apprecia-
tion for the excellent service onmy first

ORDER TOLL FREE

order from your company . c2)
Placedorderby 800line...andaveryhelp- =, - =
ful young lady got everything right. =
.Thanks for the good service. =
Rao . B -662-6279 W=
©
(CALIFORNIA RESIDENTS) 2

<) Copyright 1984 JDR Microdevices
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CABLE TV_

( ACTIVE
RECEIVING

RADIO-ELECTRONICS

="
=

CONVERTERS
AND ANTENNA
DESCRAMBLERS Gives excellent reception,
* JERROLD 90 KHz to 30 MHz.
New MFJ-1024 Active Receivin
* OAK Antenna mounts outdoors away frmg
e!tEcitr:cal no'llsetfor mat)lcimurfn;{}igg?_ll. Now you can order o
ves excellent reception o
¥ ZENITH ;10 33 rgHzfsi'gn?I?, Eguhvaient lnswr: the “‘Study Guide for 1"0@
undrecs of feet long. Use any SWL, the Associate—Level CET
* MW, BCB, VLF or H :
HAM LIN J High dy;;;nlc rg;gea;rl;F r:;ep:l\;?l;r‘ 54 Test” from the International
* n. whip. 50 foot coax. 20 dB attenuator Society of Certified Electronics
SCI ENTIFIC L1} ?&i:%nageg{::ger?%ggg{ a‘?}‘::ltg} bg; Technicians. It includes material
ATLANTA 4 iri‘_:tgfenanle?na. ?a:i;n 2cnqntro|.c" N covering the most often missed
. Remote unit, 3x2x4 in. Control
: S questions on the Associate CET
* SATELLITE Gl RN B cxam. 8% x 117, paperback,
DESCRAMBLERS wre s | ERTI FIED!
*
CABLE KIT 1292 GET C
LOW PRICES Order from MFJ and try it. If not delighted, i) it
return within 30 days for refund (I hipping). Send check to ISCET, 2708 W.
QUANTITY DISCOUNTS| | “ons yur uncugﬁl}%gg‘:nrgﬁa};: 2| | serry st. . Wortn, Tx 76105
rder today. Ca -647-1800.
SEND $5.00 FOR CATALOG Charge VISA.YMC. Or mail check, money order. Name
R & M DISTRIBUTORS Write for free catalog. Over 100 products. Address
PO BOX 266-R CALL TOLL FREE . 800-647-1800 City
BOSTON, MA 02190 Call 601-323-5869 in Miss., outside continental State Zip

(617) 871-5838

____ copies @ $5.00 ea

_____ Send material about ISCET
and becoming certified.

USA, tech/order/repair info. TELEX 53-4590.
ENTERPRISES,
INCORPORATED

\_Box 494, Mississippi State, MS 39762
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MICROWAVE TV ANTENNA SYSTEMS

Freq. 2.1 to 2.6 GHz - 34 db Gain +

COMPLETE SYSTEMS
(as Pictured)

ﬁ ' Commercial 40"
3 Rod Style $ 99.95
N ~ Parabolic 20"

Dish Style § 79.95
COMPONENTS
Down Converters
. [both types) $ 34.95
Power Supplies
(12V to 16V} § 2495
Data Info (Plans)$ 9.95
CALL OR WRITE FOR
KITS, PARTS, INDIVIDUAL
COMPONENTS

We Repair All Types Down
Converters & Power Supplies

Phillips-Tech

Electronics
P.0. Box 34772
Phoenix, AZ 85067
(602) 967-6972
Special Quantity Pricing
Dealers Wanted

e = mm
| { |

CIRCLE 29 ON FREE INFORMATION CARD

(73 N
| Mastercard |
| v

VISA
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Network Sales, iue.

GRAND OPENING
RETAIL STORE

*THOUSANDS OF ITEMS IN STOCK*

-~

DELUXE PARTS ASSORTMENTS

#5 IC's, Sockels, & Semi's
1 each of: NE564, LM565,
MC1330. MC1350.
MC1496. LM1889, 7812,
7818, 2N2222A. MV2109,

#1 Resistors & Trimpols
68 s watt, 5% resistors &

#3 Capacitor "B"
Mylars 4- 001, 2- 047
29-.01 Radial lytics 3-10
mid 16V, 1-1000 mtd 50V
1-2200 mid 35V. Disc

5 PT-15 10K trimpots. 1
each - 51, 75, 100, 470,
1.5K; 3.6K. 51K, 470K

FIVE YEAR WARRANTY
PARTS & LABOR

13-1.2K. 2-220, 3-100K;

6-330, 6-12K, 7-910.

9-33K. & 14-4 TK
$4.50, ea. 10/40.00

Caps 1 eachof 512 27
36. 110, 330pt, 2-120p1
3-39pf. 3-220p!. and 1
Van Cap 5-35pf

$7.50 ea. 10/70.00

heat sink 2-MC1458,
4-1N4002. 4-8 pin; 2-14
pin. 1-16 & 1-18 pin
socket
$13.50 ea. 10/125.00
#6 Misc. Hardware
LED & holder, fuse &
holder. line cord,
grommet, SPST switch,
DPDT switch 2-F61
conn. & lugs. knob.
4-spacers, B-screws &
nuts. 2-RG-174, match-
ing transformer w/nut
$5.95 ea. 10/57.50

#2 Capacitor "A"
Monaolythics - 1-560p1
7-1mid, & 1-22 mid
Silver Micas - 2-10pf, & 1
each of 43pf. 110pt,
560pf, 1200pf. 3000 or
3300pf

$4.95 ea. 10/45.00

N "t“’i)l’l‘.
© ’Sg Inec.

90 TURNER AVE.
ELK GROVE VILLAGE, IL. 60007

312/952-1115

PHONE ORDERS WELCOME

OPEN MON-SAT. 9t0 5
CIRCLE 95 ON FREE INFORMATION CARD

#4 Coil & Chokes
1each of 15 33, and 100
{uh) micro henries
chokes 1-variable RF
coll (same as
#4GAS3TMPC)
§3.25 ea. 10/30.00

YORK RD

Z§ ARLINGTO,

DEVOI




Neighborhood Shopping!

Radio fhaek Paris Plaee;

Giant Selection!

Factory-Fresh!

Test Equipment

Compact SPST

Computer/Game Connectors

o " - — 2
Transistor Checker Ree Relavs ks Type Positions| Cat. No. | Each
i Solder Sub-D Male 9 | 2761537 | 1.99
1 Solder Sub-D Female 9 276-1538 | 2.49
/ Low-Profile Design, | 1 Hood for Above 9 276-1539 | 1.99
s Logic Probe Ideal When Space Salder Sub-D Male 15 | 276-1527 | 2.49
(o Is Limited Solder Sub-D Female 15 | 276-1528 | 3.49
Hood for Above 15 | 276-1529 | 1.99
Dynamic Transistor Checker. LED indicates rel- | Approx.1” x5/1s" Pins for PC mounting. Contacts Solder Sub-D Male 25 | 276-1547 | 2.99
ative current gain, “‘opens' and '‘shorts”. Socket rated 1 amp at 125 VAC. Low-current coils. Solder Sub-D Female 25 276-1548 | 3.99
plus hook-clip leads for in-circuit tests. Output L o o o T B e i e e R - 1.49 Hood for Above 25 276-1549 | 1.99
jack for a meter or scope. 23/ax 4%/sx 13/16”. Re- | 12 ypC Colil. 275-233 .. .. .....oooon.. 1.49 Solderless Sub-D Male 25 | 2761559 | 4.99
quires “AA" battery. 22-025 ........... 14.95 Solderless Sub-D Fem. 25 | 276-1565 | 4.99
Digital Logic Probe With Tone. The fast way to - Printer Connector 38 276-1534 | 6.99
“peek inside” TTL, LS and CMOS digital circuits. | Wire-Wrapping ’ Cable Sockel 34 | 2761525 | 3.19
Color-coded LEDs indicate high, low or pulsed DIP Sockets {1TIH
states. Simultaneous tone output frees your eyes. {iit
Overload/polarity protected. 22-302 . . ... 19.95 1.-Watt, 5% Resistors
Pins Cat. No. Pkg. of 2
8 276-1988 1.19 S ST T
4000-Series 14 | 2761903 12 Phg.oft539¢__
cmos |c5 16 276-1994 1.39 Ohms Cat. No.
10 271-1301 Ohms Cat. No.
With Pin-Out and Specs solder-Tail DIP Sockets 100 | grdsn | [0k | ari-1ses
Pins Cat. No. Price 220 271-1313 22k 271-1339
Type Cat. No. Each 8 276-1995 2/59¢ 270 271-1314 27k 271-1340
wor | 272w o (| 1« | Zeims | me ol el e R e
4011 276-2411 .99 16 276-1998 2/89¢ 1k 271-1821 68k 271-1345
g e 1 18 276-1992 49¢ Ea. T B T 100k | 2711347
: 20 276-1991 59¢ Ea. 2.2k 271-1325 220k 271-1350
4049 276-2449 1.19 24 276-1989 79¢ Ea. 3.3k 271-1328 470k 271-1354
4066 276-2466 1.19 28 276-1997 89¢ Ea. 4.7k 271-1330 1 meg 271-1356
40 276-1996 99¢ Ea. 6.8k 271-1333 10 meg 271-1365
TTL Digital ICs Zoams 2 S
2 Communications ICs Monolithic 5
With Pin-Out and Specs Type Cat o liEa Ceramic Caps =
XR 2206 AFSK Generalor | 276-2336 | 5.95 Epoxy Dipped m 50 WVDC Sy
Type GaliNo: Each XR 2211 AFSK Decoder | 276-2337 | 5.95 ~-¥
;:ﬁ g;g:gg; ‘gg ICL8038 Function Gen. | 276-2334 | 5.95
: LM565 PLL 276-1720 | 1.99 Temperature
7408 276-1822 1.29 ME Coefiicient | ©2-MNo- | Each
;:49; g;g:ggg 133 10 pF NPO 272-151 69
1. i i 100 pF NPO 272-152 .69
RS-232C Line Driver, Receiver 10k sl el o |
A Type Cat. No. Each 1000 pF Z5U 272-154 69
operational Al‘l‘lpliﬂel's m MC1488 Driver 276-2520 1.79 4?(’)20;; ;gg g;g::g gg
MC1489 Receiver | 276-2521 1.79 o uF 750 Br0:467 &
Type Cat. No. Each A WF Z5U 272-158 79
741 (Single) | 276-007 89 _I'z'gplag%ment
MC1458 (Dual) | 276-038 .99 'ansIstors i H
LM324 (Quad) | 276-1711 1.29 Voice Synthesizer IC
TLos2 (Dual) | 276-1715 1,89 e PNP ::;'2:;} E1a::: SP0256-AL2. A program with 59 speech sounds
TLO84 (Quad) | 276-1714 2.99 f::?g;m NPN | 2rEs000 ‘7o (allophones) is stored in its built-in ROM. Com-
LM3900 (Quad) | 276-1713 1.39 PN2484 NPN | 2782010 89 Eutela_' :ddregsa!ae to procl:luce netnural—smlmt;;g
4 4 nghiisn woras. Requires IOW-cOst support p
M9 {Quad] 2781742 149 MPS3504 NPN AL 69 a.ng 3.12 MHz crystal (available from Shack). 28-
[ILG27) S (Single) | (s278°1 748 A TIP3t NENT) §.276-2017 99 pin DIP with data. Single 5 VDC supply.
TLC272 (Dual) 276-1749 2.19 TIP3055 NPN 276-2020 1.59 276-1784 .. .. .. __________________ o ..12.95
TLC274 (Quad) | 276-1750 2.99 MPS2907 PNP | 276-2023 79
MJE34 PNP | 2762027 1.49
it lat a’g’ggﬁ ';i'; g;ggggg '-’}3 Save Money, Install Your
Voltage Regulators p ﬂ TIP120 NPN | 276-2068 1.29 Own Phones _..!._51_ ATLNG
2N3055 NPN | 276-2041 1.99 NS
Type Adjustable Cat. No. | Each Mui2nos NEN 2762043 219 E:’sy-to-ll.!n;: ersta|nd, VIR OWN
2N4401 NPN 276-2058 59 ow-to anua TELEPHS i
LM723 [01040VDC |[276-1740 | .99 el it | Eellereiias 5 {ELEPHONES
LM317T | 1.2t0 37 VDC | 276-1778 | 2.79 MPSA13 NPN | 276-2060 59 lllustrated 150-page
- MPSA42 NPN |  276-2061 69 manual gives you step-
Type Fixed Output | Cat. No. | Each 2500945 NPN | 278-2051 79 Ibylsteﬁ_ mstructr'?ns for
7805 +5VDC 276-1770 | 1.59 2N3819 N-FET 276-2035 99 installing phones,
7812 +12VDC | 276-1771 | 159 MPF102 NFET | 2762062 99 g'fz]z’rfa il e
7815 +15 VDC 276-1772 | 1.59 IRF511 V-FET | 276-2072 259 e ang' mi:‘m_“ne
7905 -5VDC |276-1773 | 1.59 IRFD1Z3 VFET | 276:2073 .49 business systems.
7912 -12VDC 276-1774 | 1.59 25C1308 NPN |  276-2055 7.95 62-1390 . ... ... ..

A DIVISION OF TANDY CORPORATION

Radie fhaek

Prices apply at participating Radic Shack stores and dealers OVER 8800 LOCATIONS WORLDWIDE
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DIGI-KEY

CORPORATION

1-800-344-4539

L., 21B-681-6674
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DISK
IVE CABINE

WOMBEN TAPY
100 /984
100049 750

WY ABJUSTING TOMES.
M-2500

ANSWER/ORIGINATE

RIBBON CABLE ROBOT ) DRIVE 5'?“"’“"""_

la 40 CONDUCTOR ASSEMBLY _D
THE
L]

D “TENSOLITE® BY CARLISLE i z
GREY I8 AWC 7716 STHANS 0.8%8° i B | J
SPACiNG. PLUC-IN STTLE WITW LOMG COMDS. I -3 lh 4 '’
TOUR PROJECTS. . . :
sTocRd ¥ - v - . ml : e
K 7 N LRS or #oROT! O e ¥
5 » e i L
™

~ Our Isolators eliminate equipment
interaction, clean up interference,
curb damaging power line spikes
and $ .

BONANZA!!

CONNECTOR

LOTOF OUALITY. v
. IMDENIGUALLY FACERD WITH

MOMENTARY SLIDE SWITCH

|5/.| i T “_ Lo wellah T o8] Le

sr8.08

a-3020 wrozis JJ: Ll e 99“ |0/‘9

]

RADIO-ELECTRUNIUS

114 o s e

rrcror -~ W~ ELECTRONIC BARGAINS ™. 1SO-1 ISOLATOR
4500 MFD IF YOU'RE NOT ON OUR MAILING LIST, YOU'RE MISSING OUT- - 5 . *
BOIWVDC, Ml e o\ e NSt 8 Eretrmon AT ot s S e
C-2262 92?5 gITSRCf:E:ESD Evicnrilés I:g FITND USEFUL, UNIQUE OR DOWNRIGHT RUHEIESSI07, basie protecuon.;. 881.95
LECTRONICS AT GIVEAWAY PRICES - 3
Hr et bl AT L WHY NOT SEND FOR OUR CATAI 96 TODAY—IT'S FREE! 150-3 SDPER'ISOLATOR
qb 3 dual isolated sockets; suppressor;
. o1 ial protection. , . ... 8122.95
IAMONDBACK Ry : i
) ELECTRONICS COMPANY 4 ISO-17 MAGNUM ISOLATOR
~ PO BOX 12095 4 quad isolated sockets; suppressor:
SARASOTA, FL. 33578 laboratory grade protection. . $213.95
Phone Orders (813) 953-2829 )
LTI e o ke il
PR T e pmebalilian |-
: } L ' TollFree Order Desk 1-800-225-4876
MAIL ORDER #7 MINIMUM MasterCard, VISA, American Express
COD & CREDIT CARD #I5 MINIMUM '
CIRCLE 60 ON FREE INFORMATION CARD CIRCLE 6 ON FREE INFORMATION CARD
T s e = = e e S e T e e e

Electronics Paperback Books

NEW Paperbacks You’ll Want To Read
CHECK OFF THE ONES YOU WANT

ELECTRONIC TECHNOLOGY TODAY INC. 1184
P.O. Box 240, Massapequa Park, NY 11762 l

HNumber ol books ordored D

2
) sGh, O
o s 26 P15 Total Price of Books
eﬂ‘“““ . Bk et
o+ oh "\vod‘ ; Sales Tax {NY State Residents only)

o o -
i mwwq,r*" G 9\,“:“" =5 | snopng Labites T
o W T ‘;g:;;awl.l' [75¢ 1 or 2 Books 30¢ each adal book)
o

‘.f-"'; :v:; u"ﬂ -;, 5 TOTAL ENCLOSED

)
w™ PRICES NOT VALID AFTER | Assess
JANUARY 28, 1985 City Siate Zio




APPLE COMPATIBLE

JOYSTICK
M

— !

7400

7400 .18 7482 84 T4I72 590
7401 .18 T4B3 A9 74173 T4
7402 .18 T4BS 58 T4174 BB
7403 .18 T486 34 THTE 175
T404 J8 7489 210 74176 .88
7405 24 7490 L LA ]
7406 28 7401 39 74178 110
7407 28 1492 A9 74178 170
7408 23 7493 34 74180 4
7409 8 7484 B4 74181 220
7410 18 7485 54 T4182 74
T411 24 TA96 69 74184 195
7412 20 7497 270 74185 195
7413 34 74100 170 74180 1.10
7414 AB TAI07 28 74181 110
7416 24 TAI00 A4 T4182 78
1417 24 TA1I0 44 74108 78
7420 A8 74111 54 74194 B4
7421 34 T4116 150 74195 B4
1422 A4 74120 115 74196 .78
7423 28 TH121 .28 74191 .4
TA25 28 T4122 44 74198 1.34
T426 28 T4123 48 74198 134
7421 20 74125 44 74221 1.4
TA28 A4 74126 144 74246 1.34
7430 .18 74128 .54 74247 1.24
7432 28 74132 44 74248 180
7433 44 74136 A0 74248 190
14317 28 TAT41 64 T4251 T4
7438 28 T4142 290 74259 220
7440 .18 74143 290 74265 1.30
T442 AB 74145 50 74273 190
T443 B4 74147 175 74276 1.20

741500 23 TAL81T3 58
741801 24 TALSITA 54
741802 24 7418175 54
741803 24 TAL8181 2.10
COMPUTER 741804 23 7418189 8.90
PRODUCTS, 741805 24 T4L8180 B8
= ol 741508 21 TAL8I191 88

741509 28 7418192 8

16K RAM Card - Apple |1+

e 2-Year Warranty

Assembled & Tested .... 3995
For the APPLE HOBBIEST
DoKay KITS:

16K RAM card...... .. 24,95
80ColumnCardli+... 89.95
Zgo Card............. 89.95
Printer Card .......... 24.95
80ColumnCardlIE ...89.95

KEYBOARD (99/4)
48 keys 4”x10” 6.95

TAL813 44 T4LSI96 18

4814 58 TALS197 18

4815 34 TALS220 88

; . : 741826 28 7413243 98

(AL e ES) TALS2T 28 TALS244 1.25

la I] 0 ] 741828 34 7415245 1.45
848-8008

741837 .34 74LS251 58

741538 34 7418253 58

741840 24 7418257 58

ORDER TOLL FREE 741810 24 7418193 a8
741811 34 1418194 58
141520 24 TALS240 94
741821 28 T74LS241 98
741830 24 T418247 T4
741832 28 TALS248 98
% T4L842 4B T4LS258B 58
R T4L847 J4 7418258 2.70
STATIC RAMS

74L812 34 TALS195 68
038-8800

T4Ls22 24 7418242 88

T4L833 54 7418249 88

741848 T4 T4L8260 1

T4L849 J4 7415266 54
T4L851 24 7418273 1.45
TALSH4 28 7418275 3.30

2101 256 1 4 (4508s) 150 B 7855 28 7418279 48
i ek e 30 M 0se 120 aiszao o W e s e 135 e + _
: x| (450m) s [ THANL C1A8 1 Tastl es B 7445 B8 T4150 130 74283 195 .
2102L-4 1024 x 1 (450ns) [LF) 48 : : T446 B8 74151 54 74284 3.70
210212 1824 x| Bl i1 145 MY 741874 34 7418290 88 w1 58 sz s4 ees 370 M Reg. Power Supply
x 4 {450 : 4875 38 7418293 88 ; :
212 266 1 4 (450 295 7448 68 74153 54 74200 .94
214 1024 4 (4sow oo B T4LS76 .38 7418295 48 7450 .18 TA154 120 74203 74 Model 4A/PS (99/4)
i dmendsoaun 12 M Tdses 8 siisess  1o0 M 781 2 T8 w4 rem m 3 DC Outputs:
741583 59 7418299 1.70 ‘ : :
2114L-3 1024 x 4 (300ns] (L 1.30 71453 22 T4156 64 T4351 220
2114L-2 iﬂli: 4 (!IJIJ:; I'R 1.40 T4L585 7] 1418323 3.45 7454 22 714151 54 74365 B4 12ve '4A’ +Svei.1A
i}f? Igﬂitmm :;z T4L386 38 7418324 1.70 7460 22 74150 160 74366 64 —5V @ .2A Highly Filtered
TMSA0U-4 4096 x 1 (450ns) aas [ 741800 54 7418352 1.25 470 34 74160 84 74367 54
TMS4044-3 4096 x | (300m] so5 QN 4LSOT 8B 7418353 1.26 7472 28 T4I61 68 74360 .64
THSADM-Z 4096 x | (200ms) vis Bl aisz 54 7418383 1.30 by St Gl e
THNZ016-200 2048 5 8 (30000 o fff 74ses 54 T4Ls36e 180 T4 32 74163 68 74390 1.70 L
: 4895 74 7418385 48 : ' : ®
TMM2016-150 2048 x 8 [150m) 490 TATS 44 74164 B4 74393 130 '
THM2016-100 2048 x 8 (100ms) 6.10 TALS96 88 T4L8366 A48 7476 34 74165 84 74425 310 i
AMGIIES 20481 8 (1300 lomey 400 [ 7418107 38 7T4LS3eT A BN 7480 58 74166 05 74426 .84 o i
NMSI162 204818 (120m)lome 500 Q| 7418108 38 7418368 44 7481 105 74167 290 74490 250 TERMS: Minimum order $10.00
HME116LP-4 2048 x 8 (200ns] [cmes) 5.90 T4L8112 .38 TALS3T3 1.35 i % - i

For shipping and handling, include
T4L8113 38 7418374 1.36 1S 120180 $2.50 for UPS ground orJ$3.5C- for
TALS114 38 7418877 1.35 UPS Blue (air). For each additional
T4L8122 A4 7418378 1.13 air pound, add $1 for UPS Blue
TALS8123 .78 7418378 130 B 1 Mhz gt e ; shipping and handling. California
TALS124 285 7418385 1.85 residents must include 6% sales
1418125 A8 T4L8386 A4 AN i tax; Bay area and LA residents in-
7418126 A8 T4L8390 U0 I gy - o il e e clude sales tax. Prices are

7418132 58 7418393 1.15 IS e e b ? %
7418133 58 7415395 115 S 0008 .. subject to change without notice

HMBT16LP-3 2048 x B (150ns) (cmes)(LP) 6.90
HMB116LP-2 2048 x 8 [120ms) [cmos)(LP)  9.95
1-6132 4006 x 8 (300ns) (Qstat) 33.85
HMB264P-16 0102 x B (150ns) [cmes) 3005
HMB264LP-15 8192 x 8 (150ns) [cmes) 4895

LP = Low Powsr  (stal = Quasi-Static

DYNAMIC RAMS

TMS4027 4006 x | |!Iﬂ-| 1.95

UPDAT1 4006 1 1 (30083) 205 We BTE not Iresponsible for typo-
MM5280 4086 1 1 (30083 295 TALS136 38 7418390 145 graphical errors. We reserve the
MK4108 8192 x 1 (200m 190 TALS137 .98 T74L3424 2.90 right to limit quantities and to sub-
MM5298 gisen1 i 180 B 74LS138 54 T4LS447 36 Bl 6545 ....... { o : s
4116-200 16384 x 1 {200ms) 19 7418139 54 7418490 voo MW 6551 1085 paan \ stitute manufacturers. All merchan-
;”'n-m I:gﬂ 1} :::: — :is 7418145 "“ 7418624 3'g5 """" B0, TR - dise subject to prior sale
X . LT | S SRR R L e .
4164250 85636 x | (260us 44s N 7418147 245  74LS640 LIt o M : CALL for VOLUME Quotes
i AR 4t DY 7418148 130 7413645 215 ST L e ) HOURS: Mon. —Fri. 7:30 to 500
3 T4L8151 54 TALSGED 1.65 80  B6RdT ....... ) Saturdays 10:00 to 3:00
ey Wgise a8 AN e LI |G L STOUE
EPROMS T4LSISS B8  74LS6TA a5 [ o592 ... 1085 ! 2100 De La Cruz Bivd.
1702 2561 8 (Ins a5 Il 7415156 68 T4LS682 315 W esash ...... 2695 8062 ... 10.95 Santa Clara, CA 95050
21 Tt o) i 249 BY 7418157 64 7415683 315 W oo — (408) 888-0697
2758 1024 1 8 [4508¢) (59 sqo U 7418158 58 7418684 L1y QI e : ALL MERCHANDISE 18
2118 2048 x 8 (450m) (5v] 295 7418160 B8 7418685 GG N T e L i ; 100% GUARA
A 2048 x4 il s 50 BB 7418161 .64 7415688 235 MM AANARZ T aeil : 0 NTEED
X000l Id @ 545 B Siistes em =wiiemas R ase B 4 M'YHI& < RPADE ...... A
THszea :3::: b 450w 51 su0 7418163 64 7418783 23.95 ; Tﬂlex 756440
X A A
M st U Jase e oss s
2732-200 4096 x B (200ms] (5V) 1145 : ASCRL R SRR :
med 8162 x 8 450w o 48 TALS166 190  B1LS7 145 4 2 GeBOSE ..., :
] L1} A0 BB T4I1816R  17n ARI1I1%QR 145 BB  00BVE ...... A
g pmme om0 aum
TMS2564 8192 x B (450m] ‘Liﬂ ) :
MCBaTE 8102 x B (4508s] (24 pin) 38.95 7418170 1.45 25182569 420
27128 (LD DR B RS S  (EEE E  E | AbTAB

§r = Single 5 Vot Supply
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RADIO-ELECTRONICS

58 CHAN. CATV CONVERTER

fan onsaLe *24.95

LGU3. .Plans..$10.00 (Kit & A bled Uniis ilable)

e
NEW!! 46 CHANNEL VHF TO UHF GATV/VCR CHANNEL CONVERTER | SO geerrem POPULAR IC CHIFS
With Built in Ampiifier and Fine Tuning - e | oescmenow T [wwe
== s el o R e R PR B DEVICES
:Bfu,rmlu‘mm l‘l:.;vd::::mmm o MESBAN Digital Phase Locked Loep 350 | kL]
S T e iE Ee |22 ]| Mieeuemee o enoreron
~ < A o At b (7 g 432 gl S MGA3X | Video Datecior 229 | 10
« G et o e lomiaralpowa e MOT3A | vieo e [ 2 S‘Elﬂgﬂ THESE DEVICES CAN BE HAZARDOUS AND MAY SOON
Toia et dommien 0 wnbitar sl Y ¢
ekt 1 o s ol o € GMIModel 3840 Our Price *32.95 s, o llechicon Testy wiieg lor doit. | MGA382 | Vidso If Amp AGG 200 | 200
e 1 ia A P =
T e - fousal anmu?m  tun ﬁ |:::w :u: u:;'l-:w ;:’: ;: A O‘CKET PNN FIELD GENERATOR — IPG50
CVU-40 Fog $10.95 Closeout | [on Comlate instrusctioes inct MC1458 | Dual Comp. Op Amp % | = S Assembled....
CVU-1000 Daluxe Modsl __ Rieg. 520.95 0. $24.95 Closscul *16.95 e MC1490M | Baianced MosDemocuiater | 170 | 134 G5, Plan 58 00 IPGSK iPians ... $44.50
w— L1888 | Video Megulater | 27 | 1 0 pHﬂSDH P‘FN FlELD CROWD CONTROLLER— PPF“U
W ¥wiramnanc 7T-ELEMENT 3:;‘;: urr;n::r;): ";”"5"5 = Frand Now .$250.00
75 OHM UHF YAGI ANTENNAS m ;:‘ Earmy _!sal"w - Hitachl NICAD BATTERIES _Plans......$15.00 PPF1K... Kit/Plans. . $175.00
or Channals 1 ; ORI 2] 5icp wasting money on ane-ile bat. (-] BLASTER— Provides a plasma discharge capable of puncturing
Lot lﬂ'dm}:wrirfgmgﬁ % == i taries, Thase Hitachi batlsries can be acan.
12 &b GAIN Ihm;ammum‘mmx;- Y 5 ety i o o BLS10 . S aﬁ% embled £
i 520 30 autormallc wior fox = 1 BLS1K. ... _ KivPlans.. 559 50
8,95 ex hanc sai corca. Fove o pume gl | AA....2 for ¥3.80 SHOCKER/PARALYZING DEVICE — Very intimidating and
§ OR MORE All units are brand new frem Sanyo ﬁrﬂﬂuﬁﬂ‘ﬁﬂmﬁ;‘“ C....210er :5'“ effective. 5to 10 feet
| %795 Call for Guantity Price 329,95 4 D 2fer '5.69 g:gn o _Assembled .. .$99.50
ans....$10.00 SHGEK. Kil/Pians.. . $69.50
75 OHM @ o B m 3munou [ [D - @m Car Stares SIGNAL BOOSTER RUBY LASER HAY GUN — Intense visible red beam burns and
CABLE L) .? Lol - T | [l welds hardest of metals. MAY BE HAZARDOUS.
CONNECTORS g/ | ! L ) S e i raci sgnals n average of 1843 (B P\ RUB3AII Parts Availabi Dovi $15.00
s o (NN mm_.__,,..: i e a e : z:mscm DIOXIDE BURNING cu‘i‘rms LASER — Pro-
#U cabla. Comas completa | s wermetid | 17} = | New Version of | BT T RIS L el Rl S Al Pt A o MY BEHAZARDOLS
) ’?f.cw'c'l‘m'f'm: o ot preBlcridf 1 @. tha Jarreld 400 i:".‘.‘..'f.".‘?‘“"‘ (9 fadi antenna cable  Sepanate E VISIBLE L:.S,EFI:..IG e for Completing Device. $15.00
A* or %" crimp. w:‘l‘i:lw.'iﬂ —vr GEN, INSTAUMENT LCCoE | o o v Switch and Indicater fght. 12 YOG HT GUN — produces intense red beam for
100 1or*10.50 | compugards continuous pomes U¥ype 1o 1 wieng OUR PRICE (=] sighting, spotting, etc. Hand held complete.
S

ot 8han0 new 3 Formammanas

RANGE UP TO 3 TIMES!

Phine. P Tenna

EXTENDS CORDLESS TELEPHONE

channals

or fine-tune

your TV sef by remale
control up o 20 1L away.

This unit receives chan- REMOTE CONTROL

nals 213 plus mid & su-

inites
o e S

then outputs them on
Ghannel 3.

CM3s2P

*59.95 oa,
3 or mors 254,95 ea.

ORDER NOW

TOLL FREE

= B00-854-4655

OUTSIDE CALIFORNIA

714-635-5080

SIDE CALIFORNIA

[

MOST ORDERS SHIFPED

-+ %y | VHF VARACTOR TUNERS
2 pe T 45 MHz cutpul. Channals 2

‘ threugh 13 as wall as the mid-
band channels. Hookup data
Incluced.

protection fealutes aratect your porge & stind
electronic equipmant from weil Paceive 30 P stederd WWE, M and | 3wern groendes
age’ fluchuations, providing you | Seoertand caiie TV chansen. Provides w | powss sepoly tocd
with an elecironically comtrotied, | cwees facapeon on sy chancats [nat arv | 3,
clean & stable tne vollage with 4 | et 22 beng Srambie by your '39.95 e
fully profected culiets. ¥, Gomes 58 cate cnames W | pyopey rro0
b ¢ e
ardcepazo  °59.95 "“ Ma T s e caur | ook Charge”
3ay adipe pralaciion sgaind] il Mana e thaneet che g v | tne-Tip Cardises
y 1841871 1 P2 9 Ay S Iren
inferfprence mtu [EMURFT) Dm gt o0 = i
voltapshindervoilage detection & n.'w”"m—‘ ety r::.mu‘rr;
warming system - seif test: diag
noslic - & catkats, 10 amp tvarload '99 95 594 w oedflielos font?
protection cirtuil broaks
swcnarge Upa 135
- | commauscrnrz $39.95 CTWIDOTOI00ES | et
For Larger Quantities Call i CPF 133 0 e wirming iviiem 15 for $1.00....100 for $5.00 | chage Ke contem
«
COLOHMRX et | v, 1S b, e
36 CHANNEL REMOTE CATV CONVERTER sunpLus e stie s
Mow you can change MODEL SYLVANIA © i:: n ity

WHILE THEY LAST!
"13.95 ee.

Introductory
Special
$37.95

MHere's the beat

intenna oo g
maraet Sovpie
Instaltation
Miusis cubdeors
Dot nel veud

fre

tefaphong
waranty
COMPLETE WiT
includes antenna
40" coanal catie,
wdaglor and eaty
instructions

i P

Lu,zl:r SUN & MON qﬂ“’

ALL FREPAID ORDERS 2 LBS OR LESS MUST INCLUDE $2.50 SHIPPING & HANDLING — SHIPPED SAME DAY RECEIVED

WITHIN 24 HOURS — NO MINIMUM ORDER

CIRCLE 27 ON FREE INFORMATION CARD

IR PULSED LASER RIFLE — Produces 15-30 watt infra-red
puises at 200-2000 per sec.

LRG3. .......All Parts & Diodes Available. . .510.00
BEGINNERS LOW POWER VISIBLE LASER — Choice of
red, yellow, green — provides an excellent source of monochromatic

light.
LHC2.......Plans.......55.00 LHC2K......... .. $34.50
S SNOOPERPHONE — Allows user to call his p:emlses and listen
in without pnone ever rmgma
[} SNP20... ssembled.. ...$89.50
c SNP2..... Plans... . $9.00 SNP2K. . Plans/Kil....$59.50
LONG RANGE WIRELESS MIKE — Miniature device clearly
U transmits well over one mile. Super sensitive, powerful.
R MET1:S Plans........87.00 MFT1K.....Plans/Kit...., $49.50
WIRELESS TELEPHONE TRANSMITTER — Transmits bath
[ sides of phone conversation over one mile, shuts off automatically.
VWPMS ... Plans...... $8.00 VWPMS5K ... Plans/Kit... $39.50
T TALK & TELL AUTOMATIC TELEPHONE RECORDING
V@l DEVICE — Great for mnmmnnq telephme use
TAT20... . _Assembled enennaiiii 92450
TAT2 Plans..__..$5.00 TAT2K .. Plans.rl(h.... $14.50

Our phone is open for nrdersanynme Technicians are available 9-11
a.m., Mon-Thurs for those needing assistance or information. Send
for free catalog of hundreds more similar devices. Send check, cash,
MO, Visa, MC, COD to: INFORMATION UNLIMITED

DEPTRB,P 0 Box 716. Amherst. N. H 03031 Tel: 603-673-4730

CIRCLE 88 ON FREE INFORMATION CARD

ELECTRONIC PARTS - KITS - ACCESSORIES
RETAIL/WHOLESALE/SURPLUS
HOBBIESTS * EXPERIMENTERS * TECHNICIANS * REPAIRMEN

RESISTORS - Standa
IC'S - Popular linear
POTS - PC mt., pann

REGULATORS - 7851

OUTDOOR MATCHIN

CAPACITORS - All types & values

SWITCHES - M]nr-loggle (AMF 5V/120 vac)

7815,
CHOKES - 15h, 33ph, 100wh, 1mh . ..

rd values ........
& CM0S
ehmt., etc:. .. ...
B o s 1.00 ea.
[IR D Emm— 1.50 ea.
(8.5V), 7872,
118 s e (D Bl
.50 ea.

G

4 BAY BOW-TIE

$14.95 ea./3 FOR 54
(Mounting Hardware

TRANSFORMER . ... .............2.00ea
=R S WITCH e e 3.00ea
UHF ANTENNA

BEST-BUY FOR UNDER $50.00!

0.00
Included)

HIGH GAIN!
(25 DB AVERAGE)

=== A GREAT BUY! ***
$14.95 ea./3 for $40.

CURRENT SPECIALS

SEMICONDUCTORS:

1330 Generic (No mrkmgs) .80 ea.
LM386N .50 ea. or 35 00100
NE564 00 ea.
565 Generic ?U ea.
1349 Generic 1.00 ea.

7815(House #).50 ea.or $35.00100
CAPACITORS:

470 pf Rad. Lytic .50 ea. or $10/100
2200 uf Axial Litic 1.00 ea
5-50 pf Trimcap .65 ea. or SEUHU{]
RESISTORS/POTS: ;

Resistor assortments (mixed values)

VEWatE e $2.00/100
Vo WNatiol fe e $5.001100
FIWatE S e $10.00/100

25K CRL Vert. PG Trimpots .30 ea.
20K Pot (bourns 3386 type) .50 ea.
5K Pannel Mt. Pot + Knob .75 ea.

MUCH MORE!!!
SEND FOR FREE FLYER

00

SPEAKERS:

3" 5" (8 Ohm, 2W)
3" (Round)
TRANSFORMERS:
120/20 vac.

12012 vac.

MUCH,

STEREO AMP. HOBBY KIT
(GREAT FOR TINKERING)

X-TRA SPECIALS

?805 Regulator
i Mono Caps (50V) $12.00100
)Lp{l\ﬂono Caps (50V) $12.00/100
Indnur Matching Transformer .50 ea.

50 ea.

$1.50 ea./3 for $4.00
$1.00 ea./3 for $2.50

$4.00 ea./3 for $10.00
$4.00 ea./3 for $10.00

ANY SIZE ORDER PUTS YOU ON OUR
MAILING LIST. YOU WILL RECEIVE
OUR UPDATED CATALOGS FREE OF
CHARGE OR OBLIGATION.

§7.00 ea.
MUCH, MORE!!

(312

NEW DEAL ELECTRONICS
3462 N. PULASKI
CHICAGO, IL. 60641

TERMS

Check, Money Order or COD
Minimum Order $10.00
Add $2.50 S&H/$4.00 COD
IL. add 7% Sales Tax
(Allow 2-3 wks.
for personal checks)
Phone 10 AM - 5 PM
Chicago Time

) 286-0908

CIRCLE 63 ON FREE INFORMATION CARD

DON'T

USE
YOUR
READER
SERVICE
CARD

HIGH QUALITY £75dB GAIN

MICROWAVE
TV SYSTEM

Vanble from 1.9 to 2.5 GHz
The latest advance
in microwave
technology with a
SNOW-FREE
PICTURE.

Two Models to choose from.
Both Models Include:
@ 20" Parabolic Dish
e Pre-assembled Probe
with Down Converter
® Power Supply and Coax Switch
® 60’ of RG-59/U Coax with Connector
e Transformer for 75 to 300 Ohms
e All Mounting Hardware for Fast and
Easy Installation

20" Fiberglass Dish
Up to 55dB Gain Up to 55dB Gain

Special 5_9895 Low Priced 39895

Add 10% for Foreign orders or U.S. Parcel Post

High Gain Yagi Antenna with Down Converter and 38995
Power Supply. Complete System, Ready to Use.

20" Aluminum Dish

Send $2.00 lor Catalog. Relundable with first purchase.

Available thru Mail and Phone Orders Only
| VISA | 20%depositior COD. CA Res add 6%4% Tax.
“ Send Cashiers Check or Money Order to; [ f

{Personal Checks, allow 2-5 weeks 1o clear)

PROFESSIONAL VIDEQ, Inc.

4670 Hollywood Blvd., Hollywood, Calif. 90027

For C.0.D. Orders Call (213) 219-0227

CIRCLE 21 ON FREE INFORMATION CARD



20 MHz DUAL TRAGE GSGILLOSBUPE

quality at an ur
s:ops compares 1o others costing hundreds more. Features include
a component testing circuit for resistor, capacitor, digital circuit and
diode testing. ® TV video sync filler * wide bandwidih & high sensi-
tivity * internal graticule ® front panel trace rotator # Z axis ® high probes included

price, the Ramsey oscillo-

sensilivity x-y mode # regulated power supply * buili-in calibrator

* rock solid triggering

RAMSEY D-1100
VOM MULTITESTER

Compact and reliable, designed to
service a wide variety of equipment
Fealures include ® mirror back
scale * double-jeweled precision
moving coil * double overioad pro-
tection * an ideal low cost unit for

$39995

high quaity hook on

the beginner or as a spare back-up

unit,

s1 995 test leads and

batlery included

E FIRST NAME IN
EGTRONIC TEST GEAR

e,

TSI

45 MHz DUAL SWEEP USGILI.USGI]PE

The Ramsey 625 is a dual time base, delayed sweep unit that includes a buill-in
signal delay lina to permit clear viewing during very ahort rise times of high fre- ? 9 995
quancy waveforms, Other features include: variable trigger holcoll = 20 call

brated sweep time ranges from 0.5 s/div 1o 0.2 uS/div. * lully acjustable sweep high quality hook on

time * X5 sweep magnificalion ® live trigger sources; CH1, CH2, LINE EXTernal
and INTernal (V mode) * front panel x-y operation, Z axis inpul * sum differ-

probes included

ence of CH1, and CH2 waveforms displayed as single trace » sweep gate and

sweep oulpul * auto focus @ single sweep

NEW RAMSEY 1200
VOM MULTITESTER

Check transistors, diodes and
LEDs with this professional quality
meter. Other features include;
decibel scale ® 20K volt metering
system ® 34" mirrored scale *
polarity switch = 20 measuring
ranges * safety probes ® high
impact plastic case

32 495 test leads and

battery included

RAMSEY D-3100
DIGITAL MULTIMETER

Reliable, accurate digital mea-
surements at an amazingly low
cosl * in-line color coded push
buttons, speeds range seleclion

* abs plaslic tilt stand * recessed
input jacks * overload protection
on all ranges * 3% digit LCD dis-
play with auto zero, auto polanity
& low BAT. indicator

$4 995 test leads and

battery included

CT-70 7 DIGIT 525 MHz
COUNTER

Lab quality at a breakthrough price. Fealures

*® 3 frequency ranges each with pre amp * dual
selectable gale limes ® gate activity indicator

* 50mV (@ 150 MHz typical sensitivity * wide
frequency range * 1 ppm accuracy

ired includes
31 1 995 :c"ldlpl:r t
CT-70 kit
BP-4 nicad pack.........

CT-90 9 DIGIT 600 MHz
GOUNTER

The most versatile for less than $300. Features 3
selectable gate times * 9 digils * gate indicator
* display hold * 25mV & 150 MHz typical sen-
sitivity = 10 MHz timebase for WWV calibration
* | ppm accuracy

$14995 R
CT-90 kit .. cver-e. $126.95

OV-10.1 PPM oven fimebase .............50.95
BP-4 nicad pack. ... .. llllllo il B.95

CT-125 9 DIGIT 1.2 GHz
COUNTE

A9 digit counler that will outperform units cost-
ing hundreds more. ® gate indicator ® 24mV @
150 MHz typical sensitivity ® 9 digit display

* 1 ppm accuracy * display hold = dual inputs
with preamps

$16995 jiinciuces

BP-4 nicad pack

o
e®0

pemsay ool e
=)

GT-50 8 DIGIT 600 MHz
GOUNTER

A versatile lab bench counter with optional
receive frequency adapler, which turns the CT-
50 into a digital readout for most any receiver
* 25 mV @ 150 MHz typical sensitivity * B digit
display * 1 ppm accuracy

*16995 ...
. $139.95

RA-1 receiver adapter kit................. .95

DM-700 DIGITAL MULTIMETER
Professional quality at a hobbyist price. Fea-
tures include 26 differant ranges and 5 func-
tions ® 3% digi, % inch LED display * auto-
matic decimal placement  automatic polarity

511995 pru

DM-T00 kil
MP-1probesel..........

PS-2 AUDIO MULTIPLIER

The P5-2 is handy for high resolution audio
resolution measurements, multiplies UP in fre-
quency ® great for PL tone measurements

* multiplies by 10 or 100 * 0.01 Hz resclution &
built-in signal preamp/conditioner

54995 .

BROAL a.\-.c RF PREAMPLIFIER

PR-2 COUNTER PREAMP

The PR-2 is ideal for measuring weak signals
from 10 to 1,000 MHz * flat 25 db gain » BNC
cannectors ® great for shifting RF # ideal
receivar/TV preamp

54495 wired includes

AC adapler
PR-2 kit

PS-1B 600 MHz PRESCALER
Extends the range of your present counter to
600 MHz # 2 stage preamp * divide by 10 cir-
cuitry - sensitivity: 25mV @ 150 MHz » BNC
conneclors * drives any counter

$5995 wired includes

AC adapler
PS-1B kit

TERMS: = satislaction guaranieed = examine for 10 days: if not pleased. return in

ACCESSORIES FOR RAMSEY COUNTERS
Telescopic whip antenna—BNC plug $ 8.95
High impedance probe, light loading . .. 16.95
Low pass probe, audio use . . ..

Direct probe, general purpose use .

Tilt bail, tor CT-70, 90, 125

PHONE ORDERS CALL
716-386-3950

TELEX 466735 RAMSEY CI

original form for relund = add 6% lor shipping and insurance to a maximum of
$10.00 » overseas add 15% lor surface mail » COD add $2.50 (COD in USA only)
 orders under $15.00 add $1.50 » NY residents add 7°: sales lax « 90 day parls
warranty on all e | year parts & labor warranty on all wired units

RAMSEY ELECTRONICS, INC.
2575 Baird Rd.
Penfield, N.Y. 14626
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64K APPLE Il COMPATIBLE
ASSEMBLED AND TESTED

NOW ONLY $39900

DISK HOLEPUNCH

CONVERTS YOUR
DISKETTES
TO DOUBLE
SIDED.

$8992ACH

DISK DRIVE
HEAD CLEANING KIT

for 52" DISK DRIVES
SALE $1 3005\53

PRINTER by Super-5

Parallel Interface (Centronics Compatible)

Standard Microprocessor
Electronics

80cps Bidirectional with
Logic Seeking
96 Character ASCII

Adjustable Sprocket and
Friction Feed

....... L 32652

MICRO-1l COMPUTER
100% APPLE COMPATIBLE

e S2A00
o 340

Py o $399%

COOLING FAN

WITH SURGE
— . SUPRESSOR AND

o 2 QUTLETS

-,
e
[=—_
)

SALE PRICE
ssgoothH
AC POWER CENTER
WITH SURGE-SUPRESSOR
6 OUTLETS
4 CONTROLLED

b
" - 2 UNCONTROLLED

.
s $1 495EACH

DISK DRIVES FOR
YOUR APPLE

SUPER 5
T-40 SLIM DRIVE

OUR PRICE $175%

ALPS-A40
SINGLE SIDED DRIVER
HALF-HEIGHT

ouR PRIce $150%

} MSCI
A FULL HEIGHT
MODEL A2

SALE %190%eacH

ASUKA

HALF-HEIGHT
THE MOST QUIET DRIVE
IN THE MARKET

SALE S1 98["]

s
~

12" Green

HIGH RES
MONITOR
with
NON GLARE SCREEN
by
GORILLA

)/ 39900

Monitor Cable $3.00

TILTABLE MONITOR STAND

A 30
—

HEAVY DUTY
JOY STICK

METAL CASE with
2 MICRO SWITCHES
for APPLE Il + or IIE

SPECIAL 51 gg5EACH

- O

I
e
et

DISK BOX

HOLDS 100 PCS.
54" DISKETTES
WITH REMOVABLE
TOP AND LOCKS

$1 495

\\Vl& FORMULA INTERNATIONAL INC.
'

12603 Crenshaw Bivd,, Dept. B, Hawthorne, CA 90250
For information (213) 973-1921 = Orders Only (outside Calil.) (800) 672-8758

W

IBM Is & registered trade mark of IBM.
CPM |z a registered trade mark of Digital Research,

SPECIAL

MINIATURE
COMPUTER CLOCK

"LCD CLOCK WITH
TIME AND DATE

AN IDEAL GIFT!
BUY 2 FOR

ONLY 5900

| -

_—

Prices

Inside CA
Outside CA
Outside USA

&

CIRCLE 76 ON FREE INFORMATION CARD

THE BEST PRINTER CARD
GRAPHIC CARD by:
PRACTICAL PERIPHERALS

— . SUPPORTS ALL KINDS
fg,@ OF SOFTWARE
' - SUPPORTS MOST MAKES
Y. 9 OF PRINTERS
- DUMP GRAPHICS

== OUR PRICE 57650

COMPARE OUR PRICES ON

APPLE COMPATIBLE PERIPHERALS

AUTOTERM 80 COLUMN CARD w/Soft Switch ... ... $89.00
80 COLUMN CARD (Videx Compatible) ............. 59.00
SOFT SWITCH for Videx 80 Column Card . .......... 35.00
280 CPIMICARD.: . 5 o o e e BRI
16K RAM CARD (Language) Cabless............... 39.00

GRAPHIC PRINTER CARD (Support most Printers). . . . 89.00

PARALLEL PRINTERCARD ......................59.00
SERIAL INTERFACE CARD (RS 232) . .............. 59.00
SUPER SERIAL CARD (Communication Card) ....... 120.00
DISK CONTROLLER CARD (Standard) .... ......... 45.00

DISK CONTROLLER CARD (3-2, 3-3 Auto Select)..... 55.00
EPROM PROGRAMMER CARD (for 2716/2732/2764) . . 75.00

128K RAM CARD (Saturn Compatible)............. 199.00
TTL IC TESTER CARD (for most TTLIC ........... 160.00
RGB COLOR INTERFACE CARD ................... 89.00
P.A.L. TV INTERFACE CARD (for European TV) ...... 45,00
COPY CARD (Wildcard Compatible)................ 55.00
SPEACH SYNTHESIZER (SAM Card) ............... 35.00
6809 INTERFACECARD ........................ 170.00
CHINESE CRG GENERATOR CARD................. CALL

8088 MS/DOS CARD

SHIPPING AND HANDLING CHARGES Sat.

RF MODULATOR

Allows you to connect your
computer to your Television.

$ 1 29 SEACH

STORE HOURS
Mon.-Fri 10am-7pm
10am-6pm

% Sales Tax
¥. No COD's.

Under $50.00
Purchase

Over $50.00
Purchase PLEASE NOTE: A 15% re-
5% stocking charge will be made
10% to customer for all returned

0% merchandise




WE HAVE WHAT YOU NEED AT
THE PRICES YOU WANT!
1-800-543-4330

ELECTRON'CS (IN OHIO, 1—300-752-4:15]

TENMAR" TENMAR"
32 DIGIT LCD = 20MHZ DUAL TRACE
MULTIMETER W@ &++7T OSCILLOSCOPE

= Egcllr;p::‘;nﬁ?:aed%r‘l’%es i‘lsﬂtzﬂrfi'ggnm LESAw v Two High Quality 10:1 ?fobes included.
B Overload protection M Auto | = . Backe rour 2 year limited warranty.

polarity B 2 year limited Warranty i xral o e ::;:F;%"éi cations see MCM Catalog #8

80 | '=—==mTE* #72-320$
#72-050 9 e 38995

TENMA®" COMBINATION DMM/ 2.WAY SPLITTER

CAPACITANCE METER PROBE WITH
(With Transistor Gain Tester) MEMORY

M User can easily read Voltage, AC and DC
current, resistance up to 20M ohms,
capacitance up to 20 microfarad, and HFE on a
cle'::ar 1ainch, a?a digit LCD display E: S%Em::giﬁz :S short
M 2 year limited Warranty B Zinc diecast construction

#72-045 $6995 $1995 :gfﬁ;&azssive 89
STh0 2 och e #72-190 #33-070 (min10)

B Multi-family compatibil-
ity—DTL/TTL/HTL/CMOSIC

L0 10" PYLE WOOFER OSCILLOSCOPE
?.‘.',SOPFOELRYPROPYLE"E B Magnet Weight: 16 oz. PROBE KIT

B Structure Weight:
4.5 Ibs.

ight: B Voice Coil: 1.5"
1l5Magnet Weight: M Impedance: 8 chms

Siba RMSPEAK 75w/ 130w Z

B Voice Coil: 1.57 B Free Air Res: 40 Hz

B Freq. Response: -z
B Impedance: 8 ohms . 30-5500Hz =
B Power Handling: W Sensitivity SPL 1 -
RMS/PEAK 45w/80w T MET
0 each

B Free Air Res: 30 Hz 2 WATT/1 METER: 95dB B Bandwidth: 10:1 position: #72-010

: B Manufacturer:
;55{;36 ﬁespnnse. #W10C170-F #55 1 o 100MHZ at—3dB into 20pF

£ W Rise Time: 10:1 position
W Sensitivity SPL 1 WATTA METEFI less than 3.5, L) $26.95 (1-4)

POPULAR | Kit contains: 10" earth s

#55-055 REPLACEMENT lead, retractable hook,

Ic test tip, insulator,
$15.90 each {mln 2) HI-FI TWEETER . BNC adaptor and

B Phenolic ring design - trimming tool. (5 up]

used in hundreds of

150 WATT CROSSOVER B Trim profile for en':w mounting in tight spaces
(With protection circuit) i “;::;ﬂ;’:;&.;?g‘:g‘m‘:m"ns “P““v AUDIO TECHNICA
® Build your own high- CARTRIDGE

quality 5-way speaker _— AT11E

system. B These units

can handle 150 watts * .\ h_ #53-020 $4 20 (1 3} (20 I.IP]

RAMS and feature a built-  SAS : :Iaﬂ;‘-;?:g I:: {iellll‘;ptrcalj .
in protection circuit. i " u Thin-waliylubular & 1
B Same crossover 2 ’ BE SURE TO : 2 stylus cantilever : ’.

used in Jensen's X B Excellent
System B B Crossover CAL l. FOFI { replacement for older
points: 0-300HZ, 300-1800HZ, 1800-TKHZ, 7TKHZ-up; Yo U R FREE " cartridges

rear hi frequency 7KHZ-up. B Two L-pad controls 1.5192;%’6%{‘;”“"“

included for upper mid frequency and high PAGE £ T, ™ B Tracking force 112 t
frequency. B 12 dB octave. B Comes complete 120 G . 4 ek ) =

with hook-up wire and insiructions CATALOG ! _. i E:‘E‘?éia:'raechnica No. $

I s !
$19.95 cach ITEMS!! #39-020 $9.95 (1-9)

(10- "PJ

We Also Have...a il iine of: test equipment, Terms: -si0 minimum order $1.00 charge for

computer accessories, telephone accessories, speakers, orders under $10

television parts, flybacks, yokes, switches, fuses, lamps, * $20 minimum charge card order

capacitors, resistors, cartridges, styli, wire. CATV equipment, * Orders shipped UPS C.O.D

and many more. Over 4,500 items AT THE LOWEST PRICES * Most orders shipped within 24 hours  ELL ECTRONICS

AROUND! + Sales office open 8:30am to 6.00pm 98B E a5 Contreas Padk Drive
Saturdays 10.00am to 3pm, EST Centerville, Ohio 45459

210:434:0031 SOURCE NO. RE-2

tRAL HIAWIAON

CIRCLE 19 ON FREE INFORMATION CARD
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Electronics Paperback Books

Quality Paperbacks at Affordable Prices

] 30 SOLDERLESS
BREADBOARD PRO-
JECTS BOOK-1.
$5.75. Whanever possi-
bla the same parts are
used in several pro-
|ects. Even a firsi-time
builder can compilete
theso circuits.

1 HOW TO GET
YOUR ELECTRONIC
PROJECTS WORK-

every descripton

] MIN-MATRIX
BOARD PROJECTS.
$5.00. A variety of pro-
jects that can ail be
built upon a mini-matrix
board that has 10 sirips
and is 24 holes long

] MODERN OP-AMP
PROJECTS. $5.00.
Wide range of special:
\zed op-amp circuits in-
cluding lo-noise, lo-
distortion, ullra-hi input
mpedance, alc.

[l MULTI-CIRCUIT
BOARD PROJECTS.
$5.00. 21 fairly simple
projects that can all be
built on a single
printed-circult board. All
are powered by a 8V
battery.

] IC PROJECTS
FOR BEGINNERS.
$5.00. Inexpensive digi-
tal and inear IC's aro

= e

T

B

1 ART OF PRO-

g, PEEK & POKE,
Plus actual working
programs.

] THE 6808 COM-
PANION. $5.00. Writ-
ten for the average
assembly language
programmer. A discus-
sion of 6809 leatures &
reference work for the
6806 programmar.

] PRACTICAL COM-
PUTER EX-
PERIMENTS. §4.50.
Fills in background o
MICIOprocessor by con-
structing typical compu-
1Br circuits using dis-
crete logic componanls.

[J ART OF PRO-
GRAMMING THE 1K
ZXB1. $5.00. How to
use the {salures of the
ZXB1 in programs that
fit the 1K machine and
are st fun lo use,

] INTRODUCTION
TO BASIC PRO-
GRAMMING TECH-
NIQUES. $5.00. Based
on author's own experi-
ence in learning BASIC
and helping others 10
leam 1o program.

[ A MICROPROCES-
SOR PRIMER. $4.50.
Painless approach 1o
computing for the be-
genner, Step-by-step
explains computer op-
eratons and assembly.

[] THE PRE-
R BOOK.
$5.00. Akmed at the

no knowledge of com-
puters. A non-technical
discussion thal helps
you enfer the compiter
world painlessly.

¥

Ierbrsurc o
Widca

+* 5
|

i

[J AN INTRODUC-
TION TO VIDEO.
$5.00. Perfect for the

discs; videolext, lape
copying and more,

[] BASIC & PASCAL.
$4.00. Takes BASIC &
Pascal and

programs in both lan-
guages simullanecusly.

(] FIRST BOOK OF
TRANSISTOR EQUIV-
ALENTS. & SUB-
STITUTES. $3.75.

] PRACTICAL COM-
PUTER EX-
PERIMENTS. $4.50.

] ELECTRONICS
SIMPLIFIED CRYSTAL
SET CONSTRUCTION.
$4.50.

Proges

] POWER SUPPLY
PROJECTS. $4.50.
Contans designs and
consiructon details for
Almos! any power sup-
ply 1he experimenter is
likely 1o need

] REMOTE CON-
TROL PROJECTS.
$5.00. Radio-control
infra-red, visible light, &
ultrasonic systoms are
all included, along with
methods of applying
them

] ELECTRONIC
PROJECTS USING
SOLAR CELLS. $5.00.
Simple circuits thal
have numercus ap-
plicatons around the
homa.

[] ELECTRONIC TiM-
ER PROJECTS. §5.00.
Timing Gircults for
almost any application
the exparimenter might
naed. A most valuable
reference.

] ELECTROMNIC
TEST

CONSTRUCTION.
$4.50. Construction de-
tails of a wide range of
test equipment the ex-
penmanter can build at
home.

[ COUNTER DRIVER
&

DISPLAY PROJECTS.
$4.50. Features ap-
phcations & projects
using vanous types ol
numencal-display de-

] PRACTICAL ELEC-
TRONICS CALCULA-
TIONS AND FORMU-
LAE. §7.50. A basic
referance work that
bridges the gap be-
tween complicated
technical theory & cut
and ined methods.

[] HOW TO MAKE
WALKIE TALKIES.
$5.00. Descrites equip-
men for kow-power
handheid operaton

112 pages of must
reading for the deds-
cated experimenter.

maka the blocks you
can sasily creals your
own projects.

[] PRACTICAL ELEC-
BUILDING

BLOCKS—Book 2.

$5.00. Circults that pro-

cess signals. Combines
with those in Book 1.

[] SPECIAL OFFER Book 1 & Book 2
PRACTICAL ELECTRONIC BUILDING BLOCKS.
$9.00. Shipping Included. Save $1.75,

[] ANTENNA PRO-
JECTS. §5.00. Covers
practical antenna de-
igns including active,
foop & fernte types that
ane oasy & mexpensiva

[re———

Racio DXing

L] CB PROJECTS.
$5.00. A number of
useful and interesting
designs for CB
accessonies. Speech
jprocessor, intarferance

[] THE SIMPLE
ELECTRONIC CIR-
CUIT & COM-
PONENTS. $5.75. All
the fundamental theory
naeded to lsad 1o a full
understanding of the
simple eloctronic circuit
and its components

[] ALTERNATING

[ SEMICONDUCTOR
TECHNOLOGY. $5.75.
Everything you always
needad 1o know about
soiid-stale devices in
one volume.

[ COMMUNICATIONS.
$7.50. Covers most
madern communication
systems. Line, micro-

] ELECTRONIC o build filter & move CURRENT THEORY. ‘wave, submarine, saf-
71 INTERHATIONAL CALCULATOR US- [] ELECTRONIC $5.T5. Allemnating cur- wllite, digitnl multiplex,
DIODE EQUIVALENTS Ene HANDBOOK. HOUSEHOLD PRO- [ RADIO STATIONS [] CRYSTAL SET rent theory without radio & telegraphy
GUIDE. $5.75. Heips. $3.95. Presents formu- —. JECTS. $4.50. GUIDE. $4.75. Com- CONSTRUCTION. which ihere can be no
you find substtutes for fae data, methods of _] RADIO CONTROL prehansiva isting of $4.50. Packed full of comprehension of [l FIRST BOOK OF
the many differant calculation. conversion FOR BEGINNERS. [ ELECTRONIC fransmitters around the sasy 1o duphcale de- speech, music, radio, HI-FI SPEAKER EN-
types of Semiconductr gacines & more from the $4.50. MUSIC PROJECTS. world. Presents loca- signs for crystal rado or Television CLOSURES. $4.50.
diodes in use loday. view of the calculsior $4.50. thon, frequency, power. recenears
sar ] ELECTRONIC
] INTERNATIONAL GAMES $4.50. ] LONG DISTANCE ] AN INTRODUC- [ SOLID STATE
TRANSISTOREQUIV-  — \1uean e pon ] POPULAR ELEC- TV RECEPTION TION TO RADIO DX- [] MICROPROCESS-  NOVELTY CIRCUITS.
ALENTS GUIDE. S TE b Pt 7 SINGLE IC PRO- TRONIC PROJECTS. (TVDX) FOR THE EN-  ING. $5.00. Listen, in G SYSTEM & CIR- $3.50,
$7.50. Products of COMNECTIONS. §8.35. JECTS. $4.25. s THUSIAST. $5.00. your home, 10 broad- CUITS. $7.50. A truly
more than 100 man- Shows squivalents & pin o Practcal & au- casts enginating comprahensive guide
utacturers are hsled & connections of a popular 1 PROJECTS IN of mées 10 3k of the eloments of 1 28 TESTED TRAMN-
with lad selection ol [] RADIO CIRCUITS OPTO-ELECTRONICS. 10 this unusual aspect away. Tells how you 0 MICTOProCessing SISTOR PROJECTS.
possible repiacements. Bnear ICs. USING IC'S. 54.50. $5.00. ol electronics. can do i system $4.25.
ELECTRONIC TECHNOLOGY TODAY INC. RE11/84
P.O. Box 240, Massapequa Park, NY 11762
Number of books ordered D Name.
Total Price of Books S
Address.
Sales Tax (NY State Residents)....
Shipping (75¢ 1st two books, 30¢ ea additional) ................. City. State ZIP.

TOTAL ENCLOSED.........
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This will be
coming to you
when you
subscribe to
Radio-Electronics

* HELPFUL
CONSTRUCTION
ARTICLES

Test Equipment
Hi-Fi Accessories
Telephone Accessories
Music Synthesizers
Computer Equipment
Automotive Equipment
Intruder Alarms-

Home & Car
Video Accessories

o NEWS ON NEW
TECHNOLOGY

Computers
Microprocessors
Satellite TV
Teletext
Automotive Electronics
Speech Synthesizers
IC Applications

® FASCINATING
“HOW TO DO IT”
ARTICLES...
Build Your Own
Projects
Make Your Own PC
Boards
Wiring Techniques
Soldering and
Desoldering
Design and Prototyping

SPECIAL SECTION
— SATELLITE TV
BUYERS GUIDE

Radi
Eleelronles

COMPUTERS - VIDEO - STEREDO - TECHNOLOGY - SERVICE

BUILD THlS ELECTRONICS
SATELLITE TVSTEREO IN MEDICINE.
DEMODULATOR. How images of the human
R-E’s add-on for your body are produced.
salellite TV receiver tunes

you into stereo audio.

4 GimwiRACK

RECHARGEABLE

BATTERIES.

How to choose
the one that bes
suils your needs.

BUILD A
COMPUTERIZED
IC TESTER.

With this automated
lesler you can quickly
weed out your faulty
digital IC's.

Radio-Electronics covers all

aspects of the fast moving

electronics field...featuring
COMPUTERS e VIDEO e STEREO

TECHNOLOGY e SERVICE
COMMUNICATIONS e PROJECTS

SATELLITE TV
COMPONENT
BUYERS GUIDE.
What's available if yous want
to piece together your
salellite recetver system.

PLUS:
* Drawing Board * Statle-OF-Solid-State
* New ldea

* Equipment Reporls

* Hobby Corner
* Service Clinic

Mail to: Radio-Electronics
PO. Box 2520, Boulder, CO 80322

[ 1 Year - 12 issues only $12.97 (You save $10.43 off the single-copy price.)

Subscribe today to Radio-Electronics! Don't miss a single
issue and...you save as much as $22.83 off the

single-copy price.

When you select one of the subscription offers listed on the handy
coupon—you'll be assured of having your copy reserved,

even if it sells out on the newsstand. Make sure
you get all the excitement in every issue of
Radio-Electronics, every month,
by filling in and mailing the
coupon, today.

Get it alll

® HOW YOU AND THE COMPUTER

CAN BE FRIENDS...
Getting Started
Programs, Circuit

Design, Games
A/D-D/A Interfacing
Peripheral Equipment

¢ NEW AUDIO DIMENSIONS

FOR YOUR PLEASURE...
Noise-Reduction Devices
How to Connect that

Extra Add-On
Hi-Fi Accessories
New Technology

® TV WONDERS FOR YOUR
FUTURE,

Latest Receivers and
Circuits

The Home Entertainment
Center

Projection TV Today

Satellite TV Receivers

Jack Darr’s Monthly
Service Clinic

Service Problems and
Solutions

® REGULAR MONTHLY FEATURES

DESIGNERS NOTEBOOK
by Robert Grossblatt
HOBBY CORNER
by “Dac” Savage, K4SDS
STATE-OF-SOLID-STATE
by Bob Scott
WHAT'S NEWS, new
products, stereo news
VIDEOGAMES, new
products, game reviews
and NEW IDEAS, STEREO
PRODUCTS, NEW
COMPUTER PRODUCTS
FOR HOME/JOB and
MUCH MORE!

Every Month!
Get the Best—Mail Today!

[0 Payment Enclosed

[] 2 Years - SAVE MORE! - 24 issues - $23.97. (Save $22.83 off the single-copy price.) [] Bill Me
Name i
(please print)
Address
City State Zip Code

Offer Valid in U.S. and Canada Only
Allow 6-8 weeks for delivery of first issue.

Canada—Add £3.00 per year
Offer Valid in U.S. Funds Only



SPARTAN Electronics Inc
Cl s ADVERTISING INDEX
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THE POMONA PROMISE

Our constant goal 1s to provide the design engineer with
the best banana plugs and jacks made in this country.

And we've been doing it for
a long time. Since 1951 in fact.

That’s when we promised
there wouldn’t be anyone in the
world who could design and pro-
duce banana plugs and jacks the
way we could.

The world agreed.

Naturally, as the years have
passed, we've improved upon our
original designs. So much so that
today, our banana plugs and jacks
are out there alone. In their own
class.

The same can be said for ev-
ery other product we design and

Or anywhere.

i
T

produce. And each and every one
of them is trusted by the profes-
sionals of the electronics industry.

At ITT Pomona Electronics,
we know there is no such thing as
standing pat. We also know that
your needs change and your ex-
pectations become greater as the
demands become more severe. To
this end we will continue to create
a better way. A better product.

That’s a promise.

All of our products are
described and illustrated in our
General Catalog, and it’s free. Just
call (714) 623-3463 or 623-6751.
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TWX 910-581-3822. Write to us at
ITT Pomona Electronics, a Divi-
sion of ITT Corporation, 1500 E.
Ninth St., Pomona, CA 91766.

In Europe: ITT CANNON
BELGIUM S.A./N.V. Rue Colonel
Bourg Str. 105 Space A (B.3) 1140
Brussels, Belgium. Phone: 02-735-
6094.

Our products are available
through your favorite electronics
parts distributor.

ITT Pomona Electronics
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2236 100 MHZ
OSCILLOSCOPE

THE ANSWER

BY ANY MEASURE

100 MHz scope, counter, timer,

100 MHz dual

time base scope.

3.5 ns risetime:
sweeps from 0.5 s
to 5 ns/div; alter-
nate sweep; 2%
vertical/horizontal
accuracy; vert-
ical sensitivity to

2 mV/div@

90 MHz.

9-digit fluores-
cent display.
Digitally accurate
readouts accom-
pany the CRT
waveform. Error
messages and
prompts also
appear on the
display.

Dc volts and ac
coupled true
RMS volts. Mea-
sured through the
Ch 1 scope input.

Gated measure-
ments. Use the
scope's intensified
marker to measure
frequency, period,
width and to count
events within
specified portions
of the signal.,

Auto-ranged,
auto-averaged
counter/timer.
Frequency, period,
width, delay time,
A-time, plus total-
ize to more than
8 million events
—with 7 digits
plus exponent
displayed.

multimeter: All one integrated system.

Auto-ranged
DMM. Use floating
DMM side inputs
with up to 5000-
count resolution,
Get precise read-
outs of average dc
and true RMS volt-
age. Measure
resistance from
milliohms to
gigohms.

T—

1-800-426-2200 |

Now make measurements
faster, easier, with greater
accuracy and user confidence.
The Tek 2236 makes gated coun-
ter measurements, temperature,
time, frequency, resistance and

At just $2650; the 2236
includes the industry's first 3-year
warranty on all parts and labor,
including the CRT.

Integrated measurement

service manuals and worldwide
service back-up.

system. 3-year warranty. 15- 2 .
voltage measurements push- dgy returnypolicy. And tr-},)q:iert Call toll-free:
button easy. You see results con-  advice. One free call gets 1-800-426-2200,
currently on the 9-digit numeric it all! You can order, or obtain lit- Extension 144.

readout and CRT display.

Its complete trigger system
includes pushbutton trigger view,
plus peak-to-peak auto, TV
line, TV field, single sweep and
normal modes.

erature, through the Tek National
Marketing Center. Technical per-
sonnel, expert in scope applica-
tions, can answer your questions
and expedite delivery. Direct
orders include operating and

In Oregon, call collect:
(503) 627-9000, Ext. 144.
Or write Tektronix, Inc.
PO. Box 1700
Beaverton, OR 97075

Tektronix
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