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The new 60 MHz Tek 2221
(above) offers such features as
CRT readout and measurement
cursors for just $3995.

Now you have three low- Features 2230 O NEW!2221 2220

costchoices inTek digital  anai0g/Digital Storage BW 100 MHz 60 MHz 60 MHz
storage oscilloscopes. All - e

: Maximum Sampling Speed 20 MS/s 20 MS/s 20 MS/s

featuring powerful 20 MS/s ) )

=il . /) Length 4K/1K 4K 4K
digitizing along with familiar, e (selectable)
f‘;!"baﬁ‘,dmdtg argalfog %ﬁ’er‘ Peak Detect 100ns 100 ns 100 ns
\?vloorlr(]js i?] or?e ee:SyOtO ?Jse Save Reference Memory One, 4KK One, 4K One, 4K

-t ; Three, 1
poggtggvszﬁg%%tential' Vertical Resolution 8 bits 8 bits 8 bits
! 10 bits 10 bits

With digital storage you can (AVG mode)  (AVG mode)
freeze waveforms. Capture (1 EV%”?T\ 4
events invisible to non- over the bus)
itaoléaguerisé((:joﬁ erlsdil;g]dAsr‘:g_ CRT Readout/Cursors Yes  Yes No
build a library of r .- GPIB/RS-232-C Options ~ Yes ($750)  Yes ($500)  Yes ($500)
waveforms Battery-Backed Memory Yes (inc with  No No

CRT readout and Cursors (save 26 waveform sets) Sg lBég C)

Sl s -232-
g'osrtg]\geﬂshr:ézzpsgﬁzofﬂ Warranty %year on labor and parts, including the

= RT

ance, there’s the 100 MHz, Price $4995 $3995 $2995
dual time base 2230 with
optional battery-backed
Copyright ©1987, Tektronix, Inc. All nghts reserved. TXA-795B-1 CIRCLE 92 ON FREE INFORMATION CARD
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memory for saving up to 26
waveform sets. And if it’s
economy you want, choose
the 60 MHz 2220 with many
of the same features at an
even lower cost.

With each scope you can
automate measurements
with interface options. And
output direct to a printer or
plotter. Tek software is avail-
able for systems.

Call Tek direct:
1-800-426-2200

for free video brochure
for orders/assistance.

Tektronix

COMMITTED TO EXCELLENCE
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If you like to stay in touch at all
times—while riding a subway in
New York, attending a conference
in Washington, or relaxing on a
beach in California—the nationwide
FSTE paging systemisforyou.Cue Paging
ey Corp. has combined satellite com-
o sats st munications, SCA FM radio trans-

missions, Touch-Tone dialing, LCD
digital displays, and computers to
create a paging system that can
reach you virtually anywhere in the
United States. With six memories,
and voice message retrieval you'll
never have to worry about missing a
message. Tolearn more about how it
works, turn to page 41.

S wATT 103 KPS 6t
S 10 FOwE S CONPLYY 0TS

450 4 WOUTHG a2
T3 TR K301

e ALOAAT STamq riReRCy
WD EATIIS

IAIEAT BI0UIMNS
€0 100 ALIATRCE LBAMAY

il d

GCOMING NEXT MONTH

THE FEBRUARY ISSUE
IS ON SALE
JANUARY 5

REACTS
Build Radio-Electronics’ advanced control system.

PROGRAMMABLE LOGIC DEVICES
How to put them to work.

MAKING PC BOARDS
It's easy to do it yourself—we show you how!

BUILD AN AUDIO/VIDEO SWITCHER
Simplify yourequipmenthookups.

As a service to readers. RADIO-ELECTRONICS publishes available plans or information relating to newsworthy products,
techniques and scientific and technological developments. Because of possible variances in the quality and condition of
materials and workmanship used by readers, RADIO-ELECTRONICS disclaims any responsibility for the safe and proper
functioning of reader-built projects based upon or from plans or information published in this magazine.

Since some of the equipment and circuitry described in RADIO-ELECTRONICS may relate to or be covered by U.S. patents,
RADIO-ELECTRONICS disclaims any liability for the infringement of such patents by the making. using, or selling of any such
equipment or circuitry, and suggests that anyone interested in such projects consult a patent attorney.

RADIOQ-ELECTRONICS, USSN 0033-7862) January 1988. Published monthly by Gernsback Publications, Inc., 500-B Bi-County
Boulevard, Farmingdale, NY 11735 Second-Class Postage paid at Farmingdale, NY and additional maiting offices. Second-Class
mail registration No. 9242 authorized at Toronto, Canada. One-year subscription rate U.S.A. and possessions $16.97, Canada
$22.97, all other countries $25.97. All subscription orders payable in U.S.A. funds only, via international postal money order or
check drawn ona U.S.A. bank. Single copies $1.95. © 1987 by Gernsback Publications. Inc. All rights reserved. Printed in U.S.A.

POSTMASTER: Please send address changes to RADIO-ELECTRONICS. Subscription Dept.. Box 55115, Boulder. CO
80321-5115.

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 and/or artwork or
photographs while in our possession or otherwise.
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TEST EQUIPMENT THAT MEASURES UP TO YOUR

s#: JOR INSTRUMENTS
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OFF a2 mooeL
“T34 oMM-300

OTMM-300 $79.95
35DIGIT DMM ! IU-TITESTER

Dar best modal A highly accurate, full fenc-
ticn DMM loadad wth may extra featurss.
Audible contineity, capacitznce, transiztor,
temperatue and con 1 sctanc2 allin ore haad-
hed meter Tarmpearawre prebe, test leadsand
battery incudec.

= Basic DC accuracy: plus of minus 0.28%
#» DC vohtage: 200mw — 1000v. 5 ranges
+ AC vohage: 200mw — 760v, 5 ranges
= Resistance: 200 chms — 20M ohms,

5 ranges
* AC/DC currant: 200uA — 10A, 6 ranges
= Capacitance: 2000pf — 20uf, 3 ranges;
# Transistor teszer: hFE tasi, NPN, PNP
= Temperature tester. 00 — 2000° F
* Conductance: Z200ns
+ Fully over-load protected
* thput imopedance: * OM ohm

A 10Jovae
2000mA '3ENE 2000

e el

' 200ma

203w

OMM-200 549.95
3E DIGIT FULL FUNG™ON DM

High a«ccuracy, 20 amp currekcapabifiny anct
maywange settings mmle th s r od3lidezifer
seroLs bench or feld wert. Ti starc for
hardstee operation, 20)0 sar tatta~ e
with standard 9v cel. Probkes and batemy
incliced.
* Bassc DC accuracy: pfus oy srenus 0.258%
« £:C voltage: 200mv — 1060(n, 5 ranges
* AC veitage: 200mv — 750n, 5 ranges
» Resistance: 200 chms — ZCM ohms,

€ ranges
» AC/DC current: 200uA — 20A, 6 rairges.
+"Fully Hver-load protected
« Input impedance: 10M ahmy
+ 1BO x 86 x 37mm, wasgh: 320 gramz

MODEL 2080

$348.95 —<LJ

DMM-700 $49.95
35 TAGIT AUTCRANGING DMM

s to-arge conven ence o wlly manual oper-
ation Selectable LO O-ld mode permits
acousae in-Circuit resstenga measurements
neolving semi-conducter unctions. MEM
mode X rmeasure Nerts “e ative to a specific
~eading Frobes and batter~ included.

» Basie DC accuracy: plus or minus 0.5%
» DC wxitage: 200mv - 1000v, autorangihg
or § manual mnges
« AC vohage: 2v - - 7550, autoranging
or 4 manuai ranges
» Resiztance; 200 ohms ~~20M ohms,
autoranging
* AC/DC current: 20m4, -
* Zuily over-load protected
* Audide continuity testar
» .npu impedance: 10M ar~m
+ 150 % 76 x 34mm, wegts 230 grams

10A, 2 rangds

SPECIFICATIONS

(
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= | fomum

e L
Z000.A | A0uger | 26000
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=% [mA

DMM-100 $29.95
3.5 DVGIT POCKET SIZE DMM

Shin-gocket sortability with no comaromise
n features o- accuracy. La‘ge, easy to readl
5" LCD dJispay. 2000 hour battery ife witr
standa-d 9v 2l provides cver two vears of,
average wse. “robes and battery included.

= Basic [#C accuracy: plus or minus 9.5%

« DC voltage: 2v — 1000v 4 ranges

= AC voltage: 200v — 750v. 2 ranges

« Resistance. 2k ohms — 2M ohms. & ranges
= DC cuwent 2mA — 2A, 4 ranges

« Fully over-ibad protectad

+ Inpu impedance: 10M ohm

+ 130 x 75 ¥ 28mm, weighs 195 grams

=
20 MHz DUAL TRACE OSCILLOSCOPE
— Model 2000 combines aseful features and exacting
R o A . ] Ty cuality. Frequency calewlation and phase measure-
- . 113 F ment are quch and sasy in tha X-Y. Mode Service
- o tachnicians will appreciate the TV Svnc circuitry for $
¥ . — - viewing TV-V apd TV-H as well as accurate synchroni- DPM-1 omo 54-95
. = €3 zation of the Vidao Sigral, Blanking Pedestals, ¥ITS 3.5 DIGIT PRDBE TYPE DMM
- L3 - e and Verticle/Horzonwkoyne pulses. . - 1 . -
T Vi . E Autoranging, pen style design for the ultimate in portatality anc
3 — * Lab quality compensatad 10X probes included ease of use. Custem 80 pin LSt chip increases sefiability. Audible
o g -] 1 * : ?';'(‘)‘/;‘;g'\’/‘g:’;i’;‘ "29‘" continuity tester and data hold feature for added convanience
< ___ A . - Aot , test leads and batt inciuded.
= sasdy. - I w & = X-Y operation * Erght 5 CRT » TV Sync Fiter PR testianciRg =

+ Besic DC accuracy’ plus or minus 1%

* DC valtage: 2v - 500v, autoranging

*» AC vogitage: 2v — 500v, automnging

= Resistance: 2k ohms — 2M onms,
autoranging

* Fully gver-load protected

* Input impedance: T1M ohm

* 162 x 28 x 17mm, weighs 75 grams

E woneLasoo  sasss |2 YEAR

= 35 MHz DUAL TRACE QSCHLLOSCQFPE ]
Wide banzdwidth and exceptionat 1V /DIV sensitiwty wnnnn "Tv
ON ALL

7T make the Modsl 3500 a powerful diagnosti toel for
‘ o
- = = y

e e sl o oSl
o Tpacicn, v oo ks st o
~ ORDER TOLL FREE
JDR INSTRUMENTS 800-538-5000
110 Knowles Drive, Los Gatos, CA 95030
(408) 866-6200 » FAX (408) 378-8927 ® Telex 171-110  OR VISIT OUR RETAIL STORE
COPYRIGHT 1985 JOR MICRODEVICES 1256 SOUTH BASCOM AVE.

- Lab quality compensatad 10X probes included
« Delayed and single sweep modes
THE JDR INSTRUNENTS LOGO IS A REGISTERED TRADE 4ARK OF JOR MICRODEVICES. =
SDR INSTRUMENTS 1S A TRADEMARK OF JDR MICRDDEVICES. SAN JOSE, CA. (408) 947-8881
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« Z Axis intensity modulaticn
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EDITORIAL

Some happenings at the FCC

The Federal Communications Commission has pro-
posed opening up the 902 to 928 MHz band to li-
cense-free consumer “broadcasting.” The band,
which would have no bandwidth, use, or modulation
restrictions, could be used for everything from wire-
less speakers to wireless video cameras and VCR's.
We think that the proposal (Gen Docket 87-389) is a
greatideathat will serve both the electronics industry
and the electronics consumer.

The electronics industry would benefit tremendously
from the new markets opened—just think of all the
products that could be developed. We already know
that there is a tremendous market for wireless video
links for video cameras—even though the FCC has
ruled that they are illegal. And although the Commis-
sion is doing its best to stop the sale of those devices,
they’re having trouble keeping up. Based on sales of
the VCR Rabbit video distribution system, we also
know that there would be an even larger market for
wireless VCR’s.

The license-free band could also open up new hori-
zons in home automation. With an RF link, it be-
comes simple to monitor your front door or backyard
pool with avideo camera. It also becomes practical to
send control-computer data via RF signals. Your ster-
eo speakers could be installed anywhere, without
running cables.

Can you imagine having not only awireless computer
keyboard, but a wireless monitor as well? How about

awireless printer? I'm sure you get the idea, and can
come up with adozen applications that you could use
the new band for. The possibilities are endless.

Needless to say, there will be many problems to over-
come before the band can come into use. Inter-
ference from the amateur-radio and government
agencies that currently use the band is only one of
them. Of course without careful planning of the new
regulations—including power and restricted use
provisions—the new band could end up being a dis-
aster. We're confident that the FCC and the elec-
tronics industry can come up with a workable plan.

But perhaps we have too much confidence in the
FCC, which has considered making the NTSC TV
standard voluntary. The Commission reasons that re-
laxing the standard might facilitate the development
of high-definition advanced television systems. We
feel that a voluntary NTSC standard would be a se-
rious mistake.

A non-compatible HDTV system is not in the best
interests of either broadcasters or consumers. Giving
up on NTSC isn’t the answer. Before a compatible
color system was developed, many industry experts
said that it couldn’t be done. And many experts said
the same of a high-definition NTSC compatible sys-
tem. But, fortunately, the people at the David Sarnoff
Research Center didn’t listen, and you might be
watching compatible HDTV in your living room as
early as 1993! For an update on HDTV, turn to page 16.

! N - NN*J

BRIAN C. FENTON
Managing Editor
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Information
radio is on

efore you hear about
it on your old
radio, hear it
live on your
new Inform-
ant Information Radio.
Whether its an all-points-
bulletin from the State Police,
the dispatcher for the city’s Fire
Department, an ambulance racing
to the hospital or a National Weath-
er Service report, the new Inform-
ant from Regency makes you a
part of all the action... instantly.

Breakthrough Technology.
Instant Information.

Informant Information Radio
uses a revolutionary new technol-
ogy that allows you to constantly
monitor your police, fire and

L LOTAL 0L
POLCE eV

SIATE
POLICE

B 2

i
|

HOLD _ STATE WX

Hear Your Hometown Like
You've Never Heard it Before.

Just turn it on. As easy to use
as your AM/FM radio. Instantly,
you're tuned into real life adven-
tures. One touch control lets you
select and hold police, fire and
emergency broadcasts so youdon't
formation channels in all 50 miss a single minute of the action.
states. All pre-programmed. This ~ Hear the amazing Information
new Information Radio utilizes a Radio today. Take it home and be
principle similar to the seek a part of the action tonight!!

and scan feature found on
THE -
INTORNMANI

expensive AM/FM radios.
BY REGENCY

Your information radio
scans the public service

Information Radio m
right to you. With revolutionary fOt‘ Real Llfe 4&
TURBO-SCAN speed! Adventure S

channels in the area, locates
CIRCLE 179 ON FREE INFORMATION CARD

emergency frequencies,
as well as NOAA weather in-

the active signals, lccks in and
broadcasts all the information
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8861 AHVNNVI

[3)]



RADIO-ELECTRONICS

[=,]

WHAT’S NEWS

Manufacturer “Fights Back” against “scientific test”

Last year, consumer reporter
David Horowitz, of the syndicated
TV show, Fight Back, ran a claimed
“scientific comparison” of small
batteries, using toy singing birds
to make the tests. One of the bat-
teries tested was the Kodak
Supralife alkaline cell, which in
the tests did not show up as well as
a competitor’s. At the end of the
tests, Horowitz challenged any
manufacturer “to invite us into its
labs and show us how scientifically
they do their tests.”

Kodak’s Martin H. Adams imme-
diately accepted the challenge and
invited Horowitz to visit the inde-
pendent Electrical MET Testing Lab
in Baltimore, MD, which tests
Kodak batteries. As a result of the
trip, which was taped and aired on
the Today Show this past Sept. 14,
Horowitz was persuaded that sing-

SINGING BIRDS AS TEST INSTRUMENTS h

ing birds can not serve as accurate
test instruments.

During the visit, both the inde-
pendent lab and Kodak's Ultra
Technologies division tested bat-
tery performance in the toy birds
according to international stan-
dards, using precision equipment.

"In repeated comparisons,
Supralife cells performed better
overall, though some of the toy
birds operated better or worse
with continued use,” said Adams,

“The performance of these toys in-

deed change, as they are built with
inexpensive parts.”

"It's a challenge we couldn’t
pass up. The Fight Back sup-
posedly fair test was fraught with
inconsistencies. Mr. Horowitz
gave us an opportunity to show
the public how meaningful battery
tests are conducted.”

ave many deficiencies, explains Leonard Frier of

Electrical Testing Co. to TV personality David Horowitz (center). Martin H. Adams, marketing VP
of Kodak’s Ultra Technologies, who initiated the test, is at right.

Fluke and Philips join forces
The John Fluke Manufacturing
Co. (Everett, WA) and N.V. Philips

(Eindhoven, The Netherlands)
have joined forces to create the
third largest electronics test- and

www americanradiohietory com

measurement-equipment compa-
ny in the world.

Under terms of the agreement,
Fluke will sell, support, and ser-
vice Philips’ products in North

GEORGE WINN, President of John Fluke,
Inc., and George de Kruiff, Senior Managing
Director of N.V. Philips, sign the agreement
binding their two companies in a world-wide
sales and service alliance.

America, The People’s Republic of
China, Hong Kong, and Japan. Phi-
lips will do the same for Fluke
products in the rest of the world.
Both companies will continue to
develop products independently,
but in addition the companies will
consider joint ventures to develop
product lines in categories in
which neither is a significant par-
ticipant currently.

In commenting on the alliance,
Fluke Chairman John Fluke, r.
said, “Fluke and Philips offer one
another non-competing, comple-
mentary products which enable
each company to greatly expand
its product offerings to customers
in various test and measurement
applications.”

According to George de Kruifi,
Senior Managing Director of Phi-
lips, Philips offers an important
and established presence for
Fluke products in all of Europe and
Fluke offers Philips a strong sales,
marketing, and service organiza-
tion in North America. R-E



The Electronic Industries Association/Consumer
Electronics Group has recently completed the first in a
series of videocassette training tapes.

EIA/CEG ANNOUNCES COMPLETION

OF NEW “BASIC CAR AUDIO
INSTALLATION” VIDEO TAPE

If you are thinking of “cashing in” on the prof-
its in the ever growing car audio service business,
the troubleshooting—service—installation—and
removal of car audio products is a large, non-com-
petitive profit center for your service facility. This
thirty minute video introduces you to the ever
increasing complex world of car stereo installa-
ides the new installer or owner in the
correct layout and design of a car stereo installa-

tion. It

KEY TOPICS COVERED
IN THIS VIDEO

@ The design and layout of
a car stereo installa-

tion center.

@ Basic and specialized
tools needed for car audio
installation work.

@ Safety in the shop.

e How to treat the cus-

tomer’s car, from pre-instal- |

lation checkout to demon-
strating to the customer
the completed job.

® The proper procedure

tion facility, covering basic as well as specialized
tools needed for the installation business.

This informative videotape is also an excellent
aid to the electronics technician in that it

1ves

for installing car audio
equipment.

® The technical resources
available for information
about specific types of
vehicles, dashboard dis-
mantling, speaker sizes and
antenna locations.

® Speaker wiring types
found in the automobile.
Common and floating
ground systems—how

to differentiate. Proper
wiring procedures used

in the car

The cost of the videocassette is $30.00. Use the order form below to order yours now!
Send to: EIA/CEG, Department PS, PO. Box 19100, Washington, D.C. 20036

Basic Car Audio Installation Quantity Amount Total Enclosed
é Videocassette .......... - o $30.00 each =
0 VHS[] BETA[J
'.k Name
E Title
) Firm
Q Address
0 City | State Zip

www americanradiohistorv com

the correct procedure for removing and replacing
“any” car radio from the dashboard of any car
and shows the installer’s, salesperson’s and cus-
tomer’s role in the installation and sale of car
audio products.
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Train for the Fastest Growing Job Skill in America

Only NRI teaches you to
service all computers as you

build your own fully IBM

compatible microcomputer

With computers firmly estab-
lished in offices—and more and
more new applications being
developed for every facet of
business—the demand for
trained computer service tech-
nicians surges forward. The
Department of Labor estimates
that computer service jobs will
actually double in the next ten
years—a faster growth rate than
for any other occupation.

Total systems training

No computer stands alone. ..
it's part of a total system. And
if you want to learn to service
and repair computers, you have
to understand computer

Learn Computer Servicing Skills with NRI’s “Hands-On” Training. . .

it  AcTion 4voi0 '

o-s
&ﬂ

systems. Only NRI includes a
powerful computer system as
part of your training, centered
around the new, fully IBM PC
compatible Sanyo 880 Series
computer.

As part of your training,
you'll build this highly-rated,
16-bit IBM compatible com-
puter system. You'll assemble
Sanyo’s “intelligent” keyboard,
install the power supply and
disk drive, and interface the
high-resolution monitor.

The 880 Computer has two
operating speeds: standard
IBM speed of 4.77 MHz and a
remarkable turbo speed of 8
MHz. It's confidence-building,

real-world experience that in-
cludes training in programming,
circuit design and peripheral
maintenance.

No experience necessary—
NRI builds it in

Evenif you've never had any
previous training in electronics,
you can succeed with NRI
training. You'll start with the
basics, then rapidly build on
them to master such concepts as
digital logic, microprocessor
design, and computer memory.
You'll build and test advanced
electronic circuits using the
exclusive NRI Discovery Lab®
professional digital multimeter,

Using NRi’s unique Action Audio Cassette, you are talked

throu%h the operation and practical application of your
hand-held digital muitimeter—the basic, indispensable
tool for the computer specialist.

You'll set up and perform electronics experiments and

demonstrations using your NRI Discovery Lab. You’ll even
interface the lab with your computer to “see” keyboard-

generated data,

After you build this digital logic probe, you'll explore the
operation of the Sanyo detached “intelligent” keyboard
and its dedicated microprocessor.

www americanradiohistory com



Your NRI total systems training
includes all of this: NRI Discovery
Lab" to design and modify circuits ¢
Four-function digital mrultimeter with
walk-you-through instruction on audio tape
* Digital logic probe for visual examination
of computer circuits * Sanyo 880 Series
Computer with “intelligent” keyboard

and 360K double-density, double-sided
disk drive * High resolution monochrome
monitor « 8K ROM, 256K RAM ¢ Bundled software

including GW BASIC, MS DOS, WordStar, CalcStar » Reference manuals, schematics,

and bite-sized lessons.

and logic probe. Like your
computer, they re all yours to
keep as part of your training.
You even get some of the most

popular software, including
WordStar, CalcStar, GW Basic
and MS DOS.

Send for 1(K)-page free
catalog

Send the post-paid reply card
today for NRI's 100-page,

full-color catalog, with all the
facts about at-home computer
training. Read detailed descrip-
tions of each lesson, each exper-
iment you perform. See each
piece of hands-on equipment
you'll work with and keep.

And check out NRI training in
other high-tech fields such as
Robotics, Data Communi-
cations, TV/Audio/Video
Servicing, and more.

If the card has been
used, write to NRI Schools,
3939 Wisconsin Ave., NW.,
Washington, D.C. 20016.

”R’SCHOOLS

McGraw-Hill Continuing Education Center
3939 Wisconsin Avenue, NW

Washington, DC 20016 < ;1711

We'll Give You Tomorrow.

IBM is a Registered Trademark of International Business
Machine Corporation

as You Build Your Own Sanyo 880 Computer System.

The power supply is assemkiled in the main unit of the com-
puter. You check out keyboard connections and circuits with
the digital multimeter included for training and field use.

Next, you install the disk drive. You leam disk drive operation
and adjustmert, make a copy of MS-DOS ooerating disk and
begin your exp oration of the 8088 CPU.

Using the monitor, you focus on machine language program-
ming, an indispensable troubleshooting tool for the techni-
cian. You continue by leaming BASIC languag e programming.

www americanradiohietory com
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® Europe going HDTV. Last year, sparked by
the European broadcasting authorities’ distaste
for any system based on the 60-Hz field rate
(Europe uses 50 Hz), an American-backed
proposal for a worldwide high-definition TV
production standard based on the Japanese-
developed 1,025-1ine, 60-field widescreen system
was rejected by the United Nations’ broadcasting
body, the International Consultative Radio
Committee (better-known as the CCIR). At that
time, the Europeans promised to come up with
their own HDTV system.

The European system, called “Eureka,” was
formally unveiled at the Internationale
Funkausstellung (international TV-radio
exposition) in West Berlin in a cooperative effort
of virtually all European broadcasting authorities
and TV-set and component manufacturers. The
major points made by the Europeans—who say
they are committed to the system—are
“graduality” and “compatibility”.

The Eureka project will use the forthcoming
direct satellite-broadcasting system as a way-
station on the route to HDTV. That system is
expected to build on the DR-MAC format,
scheduled to be broadcast by both German and
French satellites this year. The MAC ( Multiple
Analog Component) format separates luminance
and chrominance signals for a better picture.
MAC will be a decided improvement over the
Buropean broadcast-standard PAL systems,
increasing the picture resolution to 180,000
pixels from PAL's 120,000.

The second step in the gradual evolution will be
the addition of widescreen transmission (16:9
ratio), and the third step will be an increase to
1,250 horizontal lines, bringing the number of
pixels to 480,000. Each of those steps, according
to the plan, will maintain compatability; viewers
with older sets will continue to receive the D2-
MAC picture, while those with newer-type sets
would get the wide-screen and/or high-definition
picture.

Although the basic field rate would be 50 Hz,
circuitry in deluxe HDTV receivers would double
that to 100-fields per second, thereby eliminating

DAVID LACHENBRUCH,
CONTRIBUTING EDITOR

the picture’s flicker. The Europeans claim that
the transmission bandwidth of the full
widescreen HDTV picture would be held to 10
MHz by the use of “..advanced digital-sampling
and bandwidth-reduction techniques to eliminate
redundant information and compress relevant,
data for transmission.”

An NTSC-compatible HDTV system designed for
the United States is expected to be proposed by
the Europeans. Because Europe now controls a
considerable portion of the TV-receiver market
through Thompson (RCA and GE sets) and
Philips (Magnavox, Sylvania, and Philco), the
gradual approach to HDTV is likely to carry
considerable weight here.

¢ End of the 3/4-inch road? The %-inch
videotape format, the U-matic system that has
been the standby for industrial TV and broadcast
electronic nnewsgathering for well over a decade,
may be on the way out. Two professional Yz-inch
formats—Sony’'s Betacam and Panasonic’s MII—
threaten it at the broadcast end, and now the
Super VHS (SVHS) system may replace it in the
industrial arena.

At least, that’s Panasonic’s view; the company
has introduced a completely new line of
industrial video equipment using the SVHS
system. Panasonic thinks that it will be used for
industrial, institutional and educational video, as
well as by some cable-TV systems and local TV
stations. Although the cost of SVHS equipment is
about 30 percent above standard VHS, it’s 30
percent below %-inch gear and provides longer
recording time, better resolution and a better
signal-to-noise ratio than U-matic. Panasonic
says it stopped developing %-inch equipment
“several years ago (when) it became evident that
Y2-inch could produce much better quality with
lighter weight and lower cost.” Panasonic expects
industrial producers to use SVHS for production,
standard VHS for distribution. Sony, which has
developed a new version of %-inch recording
using non-compatible metal tape (U-matic SP)
may not agree—but Sony has its own super-Y-
inch system called ED Beta. R-E
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Your Career in ELECTRONICS or COMPUTERS

Add prestige and earning power to your technical career
by earning your Associate or Bachelor’s Degree in electronics
or computers—through independent home study.

No commuting to class. Study at your own pace, while continu-
ing on your present job. Learn from easy-to-understand lessons,
with help from your Grantham instructors when you need it.

Grantham College of Engineering is a specialized institution
catering to adults who are employed in electronics and allied
fields such as computers. These fields are so enormous that
opportunity for advancement is always present. Promotions
and natural turn-over make desirable positions available to
those who are prepared to move up!

An important part of being prepared to move up is hold-
ing the proper college degree, but the absolutely essential
part is really knowing your field. In electronics or
computers, Grantham can prepare you in both ways. But
don’t expect to really know your field or earn that college
degree without hard work. Any degree that’s worth your
while can’t be had without giving effort to the task. Of course it’s
what you learn in the process, as much or more than the degree itself,
that makes you stand out above the crowd that places you and
and your career in an enviable position, prestige-wise and financially.

Why not “go for it”? Go for the knowledge, and the degree will follow
naturally. Be a “can do” person, with the right credential to put your
best “moving-up” foot forward!

— e S ——— . ey 2 e B e — .

Grantham College of Engineering

Put Professional Knowledge and a

COLLEGE DEGREE

in your Technical Career through

NHSC Accredited

Grantham College of Engineering
10570 Humbolt Street
Los Alamitos, California 90720

Write for our free catalog
(see coupon below) or phone
(213) 493-4421 (no collect calls)
and ask for our “degree catalog”
[

Grantham offers two B.S. degree
programs — one with major em-
phasis in ELECTRONICS and the
other with major emphasis in
COMPUTERS. Either program
can be completed by correspond-
ence (also known as “distance edu-
cation.”) An A.S. degree is awarded
along the way in each B.S. program,
but the B.S. program is not com-
plete without the A.S. part. Our

catalog gives complete details.

Now in Our 38th Year

Put Professional
KNOWLEDGE
and a
COLLEGE DEGREE
in your
Technical Career
through
HOME STUDY

NAME
TAKE ADDRESS
o
L]
CITY STATE zZIp
L ROV

www americanradiohistorv com

P.O.Box 539, Los Alamitos, CA 90720

Please mail me your free catalog which ex-
plains your distance-education (home study)
degree programs.
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4TH IN A SERIES

Is Escort Scared or Smart?

Cincinnati Microwave, the maker of Escort and Passport radar detectors, has ignored DAK's third, one-on-one Maxon
versus Escort radar challenge. I think they re hiding behind ‘independent’ magazine reviews and refusing to meet us on the
true field of battle. And now, [ think I've finally figured out why. | believe they're in a NO WIN SITUATION! Read On.

By Drew Kaplan

It's time to attack. No more Mr. Nice
Guy for me. I've done everything | can to
get them out for a conflict.

I've offered $10,000, then $20,000, if
they could beat Maxon’'s lowest price
$99% detector (now on sale for just
$79%) by more than 10 feet. I've even
offered to print the results in my next
catalog, win, lose or draw.

In a minute, I'm going to introduce
Maxon’s revolutionary new Micro-Detec-
tor thatis CORDLESS and builttotrounce
Escort and Passport, but first let's see
what we can do to compare detectors.

IS THIS FAIR? YOU DECIDE

In their recent ads, Cincinnati Micro-
wave quotes what Car and Driver Maga-
zine's April ‘87 issue says about Passport,
“At $295 direct from the factory, it's the
most expensive piece of electronic pro-
tection in the group, but it's worth every.
nickel in roadgoing peace of mind.”

Well, wouldn’t you think that Passport
obliterated every other detector by a
country mile? And, don’t you think every-
one is going to go out and find the mag-
azine and read the WHOLE review???

Well, look what else Car and Driver
saidin the same article (and not quoted
in Passport ad), "Asitturned out, the top
five brands are so close in their “Overall
Sensitivity” scores that a minor juggling
of the X/K-band weighting formula would
upset the apple cart.” Wow, imagine that!

So, Passport didn't beat everyone by a
mile. In fact, on the X Band tests, it
appears that it came in 3rd in a Dead-
Ahead Trap, 3rd in an Over-the-Hill Trap,
and 3rd in an Around-the Corner Trap.

But in choosing Passport as best, Car
and Driver says, . . an ‘excellent’ ap-
praisal of support systems (cords, lights,
alarms etc.) is well worth several hun-
dred feet of warning distance..”.

Which brings me back to the point
I've been trying to make since | first
challenged Escort. Today, a good de-
tector can often sniff out police radar as
much as 60 seconds ahead.

Traveling at 55 mph, you only cover
about 80 feet a second. So, whether
there's a 10" or even 100’ difference in
sensitivity, with today’s detectors it just
doesn’'t make much difference.

EAD THIS

So, if Passport or Escort lose to the

$79% Maxon, it would be catastrophic
for their advertising. And, even if they
beat Maxon by a second or two, are they
worth double or even triple the price?

So, that's why | think they’re in a no
win situation. Without the magazine's
loving editorial comments, we’'d be down
to who won and by how many feet?

And while they may or may not be
scared of losing to Maxon, so far, they
sure seem to be smart enough to stay
out of a footage contest.

MAGAZINE ROUND UP

Popular Mechanics Magazine in No-
vember ‘86, intheir Around A Corner Test
said, “The low ranked . . .and Passport
had to be rounding the bend and pointing
at the radar gun before they'd detect it.
Too late then!” (Not quoted by Passport.)

Although in July, after Cincinnati Mi-
crowave complained, Popular Mechan-
ics said in an Around A Corner Test,
“Consistent with the results of our pre-
vious test, Passport was easily the best
of the minis.” (Quoted in Passport Ads.)

Speaking of ‘consistent’, the magazines
aren‘t consistent even from issue to issue.

By the way, in July’'s test they hated
Maxon, butatleastthey said, “No detec-
tor in this group had to round the corner
before sniffing out Smokey.”

Road and Track Magazine (September
'86) top rated Passport even though Max-
on{arecommended buy) appears to have
beaten Passport in Uninterrupted Alert,
and Passport beat Maxon in initial alert.

So, whenyougetright down to which
detector protects you, an on-the-road test
without all the loving editorial ‘quotable
remarks’ seems to be the only way to go.

We need to win or atleast tie, to prove
to the world that our challenge is for real,
and not, as Cincinnati Microwave said,
“an advertising gambit”. But, speaking
of advertising gambits, read this!

PROTECTION FROM RASHID $5?

WHOOPEE

Last year, Cincinnati Microwave an-
nounced to the world, in virtually every
magazine | picked up, that all radar de-
tectors but theirs would be obsolete.

It seemed that a K band collision avoid-
ance system called Rashid VRSS would
knock out everyone's detectors.

Well, | said then that the $558 system
that recommends cutting a 62" hole in
your grill for installation, wasn’'t going to

take over the highways.

But Cincinnati Microwave kept adver-
tising about Rashid. (My opinion of an
advertising gambit). It's been a year and
nobody I've talked with has run into a
Rashid. | challenged Cincinnati Micro-
wave to prove that there were even 500
on the road in the whole U.S., but they've
been silent. (| wonder why???)

Anyway, just to prove that we had the
technical expertise, Maxon has devel-
oped and implemented an Anti-Rashid
circuit in the new Micro-Detector.

It's added about $5 to your cost which
we all think is a waste, but at least we
won't get any more letters saying that
the only reason we think it's worthless is
because Maxon doesn’t have it.

TRUE BREAKTHROUGH NO. FIVE

Unlike the questionable value Anti-
Rashid circuit from Cincinnati Microwave,
Maxon has now leapt ahead. Now you can
have a micro detector that operates from
6 AA rechargeable batteries (included).

Now you can forget plugging your radar
detector into your cigarette lighter. A rev-
olutionary circuit design gives you cord-
less freedom and improved protection.

Maxon is using a circuit used in jet
fighters and other military applications
which replaces the traditional Gunn
diode oscillator with a DRO (Di-electri-
cally Resonated Oscillator).

The efficient DRO circuit is much more
stable when subjected to temperature
extremes and vibration (hence its use in
the military, especially aircraft). Its only
disadvantage is that it costs more.

The new detector also has incredible
“support systems”. Its bright LEDs, dim
themselves at night. And speaking of
dimming, they can be switched off so
you can’t be spotted from the rear.

And, as for the separate X and K warn-
ing tones, not only is the volume adjust-
able, "Mute’ lets you silence the alarms
without adjusting volume. They will auto-
matically reset after the alert passes.

You can plug the Micro into your cigar-
ette lighter, you can run it for about 8
hours on its rechargeable batteries, and
itautomatically recharges from your cig-
arette lighter overnight or while you use
it plugged in during the day.

OK. now it's time to prove that Maxon
is Number One. Cincinnati Microwave,
eat our dust!

A $20,000 Chalienge To Escort

Let's cutthrough the Radar Detector Glut. We challenge Escort & Passportto a one-on-one Distance and Falsing
‘duel to the death’ on the highway of their choice. If they win, the $20.000 check pictured below is theirs.

By Drew Kaplan

We've put up our $20,000. We chal-
lenge Escort to take on Maxon’s Dual
Superheterodyne RD-1 $99% detector
(right) (Now just $79% ), Maxon's new
Mini RD25 $99% detector (middle) or
Maxon’s Cordless Micro-Trouncer $149%
radar detector {left) on the road of their
choice in a one-on-one conflict.

The real question today is: 1) How
many feet of sensing difference, ifany, is
there between Maxon’s Detectors and
Escort’'s or Passport's? And 2) Which is

more accurate at interpreting real radar
versus false signals?

So Escort, you pick the road (contin-
ental U.S. please). You pick the equip-
ment to create the false signals. And
finally, you pick the radar gun.

Maxon and DAK will come to your
highway with engineers and equipment
to verify the results.

And, we’'ll have the $20,000 check
{pictured) to hand over if you win!

BOB SAYS MAXON IS BETTER

Here’'s how it started. Maxon is a mam-
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moth electronics prime manufacturer.
They actually make all types of sophis-
ticated electronic products for some of
the biggest U.S. Electronics Companies.
{No, they don’t make Escort’s.)

Bob Thetford, the president of Maxon
Systems Inc. and a friend of mine, was
explaining their anti-falsing Dual Super-
heterodyne Radar detector to me. | said
“You know Bob, | think Escortreally has
the market locked up.” He said, "Our
new designs can beat theirs™.

.. .Next Page Please



. .Challenge Continued

So, since I've never been one to be in
second place, | said, "Would you bet
$20,000 thatyou can beat Escort?” And,
as they say, the rest is history.

By the way, Bob is about 6’9" tall, so if
we can’t beat Escort, we can sure scare
the you know what out of them. But, Bob
and his engineers are deadly serious
about this ‘duel’. And you can bet that
our $20,000 is serious.

We only ask the following. 1) The public
be invited to watch. 2) Maxon’s Engin-
eers as well as Escort’s check the radar
gun and monitor the test and the results.

3) The same car be used in all tests. 4)
We'dlike an answer from Escort no later
than December 31, 1987, and 60 days

SaNA GYRENGTR  ALERT Gank

MUTE
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notice of the time and place of the con-
flict to alert the public. And, 5) If Escort
can prove that there are even 500 Rashid
units in operation, we will present them
with a check for $5,000 at the conflict.
HOW'S THIS FOR FAIR?

Cincinnati Microwave will be deemed
the winner and given the check if either
Escortbeats Maxon's RD-1 orRD-25by 10
feet in both uninterrupted and initial
alerts or equals the Micro-Trouncer, OR
if Passport beats Maxon's RD-1 or RD-25
by 2 seconds at 55mph in both uninterrup-
ted and initial alerts orequals the Micro-
Trouncer. So, DAK wins only if we beat
both the $295 Passport and $245 Escort
Radar Detectors.

SO,WHAT'S
DUAL SUPERHETERODYNE?

OK, so far we've set up the conflict.
Now let me tell you about the new dual
superheterodyne technology that lets
Maxon leap ahead of the pack.

It's a technology that tests each sus-
pected radar signal 4 separate times
before it notifies you, and yet it explodes
into action in just 1/4 of one second.
{1/10th second for the Micro-Trouncer.)

Justimagine the sophistication of de-
vicesthatcantestasignal 4 timesinless
than a 1/4 of one second. Wow!

But, using Maxonis easy. These long
range detectors have all the bells and
whistles with separate audible sounds
for X and K radar signals.

LED Bar Graph Meters accurately show
the radar signal’s strength. And, you
won't have to look ata needle in ameter.

Keep your eyes on the road, you'll see
these meters with your peripheral vision.

You'll have a very high level of protec-
tion. Maxon’s Dual Conversion Scanning
Superheterodyne circuitry combined
with die-cast aluminum ridge guide wide-
band horn internal antennas, really fer-
ret out radar signals.

And the key word is ‘radar’, not trash.
The 4 test check system that operates in

1/4 second gives you protection from
signals from other detectors, intrusion
systems and garage door openers.

So, when the lights and X or K band
sounds explode into action, lake care,
there’'s very likely police radar nearby.

You'll have full volume contiol, and a
City/Highway button.
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Maxon detectors are backed by Max-
on’s standard limited warranty.

Note from Drew: 1) Use of radar de-
tectors is illegal in some states.

2) Speeding is dangerous. Use your
detector to help keep you safe when you
forget, not to get away with speeding.

DON'T WASTE MONEY

As I've said, good radar detectors today
are very similar. The RD-1 is great. It is
much smaller than Escort at just 3%2"
wide, 4% deep and 12" tall.

If you want an even smaller detector,
the RD-25 at just 2% wide, 4¥2" deep
and 1" tall, with its included windshield
mount and |dent|cal specs is for you

If you want the very best, or if you
want to forget cords and be able to slip a

4Y2" wide, 3% deep, 3" tall (It mounts
sideways to the rest) detector into your
shirt pocket, choose the Micro-Trouncer.
I'd love to tell you that the Micro-
Trouncer is light years ahead in detec-
tion, because its circuitry certainly is.
But, I'd be into advertising gambit-
land if | claimed that 1 or 2 seconds of
improvement over Maxon's other detec-
tors or even over Escort and Passport
really make a significant difference.
Caution: Cincinnati Microwave is right.
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There are many cheap imports that aren’t
very good. My quarrel with them is that
exceptforthemselves, | don't know who
they think is any good!

CHECK OUT RADAR YOURSELF

RISK FREE

Put a detector on your visor, dash or
windshield. When it sounds, look around
for the police. There's a good chance
you'll be saving money in fines and higher
insurance rates.

If you aren’'t 100% satisfied, simply
returnitin its original box within 30 days
for a courteous refund.

(RD-1 Pictured to Right.) To get your
Maxon, Dual Superheterodyne, Anti-Fal-
sing Radar Detector risk free with your
credit card, call toll free or send your

RD-188%80r

Tl il
UAL SUBR

check for DAK's $79% sale price ($4
P&H). Order No. 6168.

Note: An optional *""'r._
suction cup windshield
mount and extra coiled
power cord {(we can't g
afford to throw them in
for free) is just $5% ($2
P&H) Or. No. 4800.

{RD-25 Pictured in Middie.) To get

your Maxon, Dual Superheterodyne, Anti-
Falsing Mini Radar Detector complete
with 2 Power Cords, Window Suction
Cup, Dash and Visor Mounts risk free
with your credit card, call toll free or
send your check for just $99% ($4 P&H)
Order No. 6169. CA res add tax.

(Micro-Trouncer Pictured F”’
to Left) To order Maxon's #
Top-Of-The-Line, DRO Cir-
cuit Radar Detector with
Mute, 4 Second LED Meter
Hold, Dark Switch, Cordless
Battery Operation {6 AA Ni-
Cad Batteries Included) with
Windshield, Dash, and Visor
mounts and 2 power/charging
Cords risk free with your
credit card, call toll free or
send your check for this rev-
olutionary $249 suggested
retail detector at DAK's mar-
ket breaking price of just
$149% ($6 P&H) Order No. 6170.

OK Escort, it's up to you. We've got
$20,000 that says you can’'t beat Maxon
on the road. Your answer, please?

Escort and Passport are registered trademarks of Cincinnati Microwave.
of Vehicie Radsr Safety Systems. inc.

' A“ II.'"RI“

K 4 Hours A Day 7 Days A Week

l-800-325-0800

Technical Information. . . .1-800-272-3200

Any Other Inquiries. ... ... 1-800-423-2866

Rashid VRSS, and Rashid Radar Safety Brake are registered trademarks

Call Toll Free For Crsdll Card Orders Only
For Toll Free Information, Call 6AM-5PM Monday-Friday PST
8200 Remmet Ave., Canoga Park, CA 91304
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HDTV UPDATE

BRIAN C. FENTON MANAGING EDITOR

HDTV—sooner than you think

YOU COULD BE WATCHING HIGH-DEL-
inition television in your home in as
little as five years, thanks to a break-
through from the David Sarnoft Re-
scarch Center (formally RCA Labs).
They [ [
with NBC and GE/RCA Consumer
Electronics—the development of a
new high-definition television system
called ACTV or Advanced Compati-
ble TeleVision. It's the most exciting
thing to happen to TV since color.
ACTYV is a single-channel, NTSC-
compatible, widescreen, extended-
definition television svstem. It has
features that set it apart trom any of
the other high-definition systems pro-
posed to date. including NHK’s
MUSE. Philips" HD-MAC. or the Del
Rey Group’s HD-NTSC. (For back-

ground intormation on those HDTV
systems. sce the August 1987 1ssue of
Radio-Electronics.)

The most 1mportant feature of

ACTYV is that the high-definition pic-
ture can be delivered within the exist-
ing 6-MHz NTSC broadcast channel.
And ACTV is completely compatible
with today’s TV sets. Of course. a
standard NTSC receiver can’t display
a high-definition picture, but it can
display an ACTV picture with the
same quality as it can display an
NTSC one today.

On the other hand, a high-detini-
tion ACTV receiver would display a
picture with 1050 lines per frame
(that’s double the 525 we get today).
Its aspecet ratio—the ratio of the pic-
ture’s width to its height—is 5:3,
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EXTRA VERTICAL DETAIL

ACTV

which is close to that ol motion pic-
tures, and a far cry from NTSC’s 4:3
aspect ratio,

How it works

Figure I showshow ACTV delivers
what no other system has been able
to. The process starts with a high-
definition signal, which is separated
into four components. The four com-
ponents are processed and recom-
bined into a single NTSC-compatible
signal for both standard and ATSC
recelvers.

The first component of the high-
definition signal is the main NTSC
signal, which contains the center pan-
cl of the widescreen picture. The low-
frequency information of the side
panels is also contained in the first

STANDARD NTSC RECEIVER
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| FIG. 1—THE ACTV SIGNAL starts with a widescreen picture that is separated into four components.
| Those components are digitally processed and combined using quadrature modulation techniques
into an NTSC-compatible 6-MHz RF signal.
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R-E Engineering Admart

CALL NOW
AND

RESERVE
YOUR SPACE

® 6 x rate $800.00 per each insertion.

® Reaches 245,824 readers.

® Fast reader service cycle.

® Short lead time for the placement of
ads.

Call 516-293-3000 to reserve space. Ask
for Arline Fishman. Limited number of
pages available. Mail materials to:
Engineering Admart, RADIO-ELEC-
TRONICS, 500-B Bi-County Blvd., Farm-
ingdale, NY 11735.

SK SERVICE MANUAL:®

tain, ir, Adjust Drives without 1al
tware. 5 ",d"m’i’%.s".m~PC/n Compatibie, Apple,

dore, Kaypr>. Epson, Tandy, Atari, Ti, HB, DEC, other system.
e ey PIob B hbton. Flgurca: " All drives nesd servieing. Save $381

Dozens of Computer Crime and Abuse Methods, and Counterm
How systems are penetrated. BBS Advice; Pessword Defeats; Van
TEM. Meﬂwﬁ Crosstalk Amps; more, 2)) Phreak-Term Gl

ABSOLUTE COMPUTER

Dozenslgr 8 mgﬁ,lVega! e, Very Se ureP‘Con » })%Bs«éc(\)xrl Meunsgds.
ll“. viu_nel le r Pr?nm. us
Manual + M5/PCDOS D‘m.co .BAS, Sourze Code. Text Files) - $25.

STUNNER; ZAPPER; BLASTER; JAMMER; FLASHER; STIM ULATO!
JACgB'S L \%DER' ()ZONE, PLASMA and VAN
ATOR: GEX3
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Comprehersive Manual on ElectroMagnetle Therapies, Diagmoses,
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ELECTROMAGNETIC BRAINBLASTER ‘520
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Rates: Ads are 2«" x 27”. One insertion $825. Six insertions $800 each. Twelve
insertions $775 each. Closing date same as regular rate card. Send order with
remittance to Engineering Admart, Radio Electronics Magazine, 500-B Bi-County
Bivd., Farmingdale, NY 11735. Direct telephone inquiries to Arline Fishman, area
code-516-293-3000. Only 100% Engineering ads are accepted for this Admart.

117 PRACTICAL IC |
PROJECTS BUILD YOU CAN |

2645T—117 PRAC-
TICAL IC PROJECTS
YOU CAN BUILD.....
$10.95. Dozens of
fully-tested, ready-to-
build circuits you can
put together from
readily-available, low
cost IC's! There are a
total of 117 IC circuits  Eems—e
ranging from an audio mixer and a signa
splitter to a tape-deck amplifier and a top-
octave generator organ! From TAB
Books. To order your copy send $10.95
plus $2.75 shipping to Electronic Tech-

117 PRACTICAL

FCC LICENSE
PREPARATION

The FCC has revised and updated the
commercial license exam. The NEW
EXAM covers updated marine and
aviation rules and reguiations,
transistor and digital circuitry.

THE GENERAL RADIOTELEPHONE
OPERATOR LICENSE - STUDY GUIDE
contains the necessary preparation

for ONLY $25.00.

WPT PUBLICATIONS
979 Young Street. Suite E
Woodburn, Oregon 97071

Phone (503) 981-6122

nology Today Inc., P.O. Box 240, Mas-
sapequa Park, NY 11762-0240

LINEAR IC EQUIVALENTS
& PIN CONNECTIONS

Linear iC
Equivalents
and Pin
Connections

i

BP141—Shows equivalents & pin con-
nections of a popular user-oriented
selection of European, American and
Japanese liner IC.'s 320 pages, 8 x 10
inches. $12.50 Plus $2.75 shipping.
ELECTRONIC TECHNOLOGY TODAY
INC., PO Box 240, Massapequa Park,
New York 11762-0240.
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component, but it is time-compressed
and forms a narrow band on each side
of the picture (which is hidden by the
normal overscan in home receivers.)

The second component of the
ACTYV signal contains the high-fre-
quency information of the side pan-
els. It is combined with the third
component, the extra horizontal de-
tail. Those three are digitally pro-
cessed and then combined into a
single NTSC-compatible baseband
signal, which is then combined with
the fourth component, the extra ver-
tical detail, on the RF carrier.

NTSC still survives

Today’s NTSC standard was de-
veloped in the carly 1940°s by the
National Television Standards Com-

mittee. Considering that the standard
was developed for black-and-white
TV, it is truly amazing that the ad-
vances in TV technology we’ve seen
since that time—such as color, sterco
sound, and teletext—have been de-
veloped within its {ramework.

With the investment in television
transmitting and receiving equipment
estimated at $100-billion, a compati-
ble svstem is certainly desirable. But
until the Sarnoff/NBC announce-
ment, most had considered that goal
to be unachievable.

NTSC compatibility 1s a tremen-
dous benefit to viewers and broad-
casters alike. It gives @ consumer the
option of kceping his current TV
set—with no degradation in picture
quality—or of buying a new TV set to

www americanradiohistorv com

receive the improved picture. And
each broadcaster can decide when he
is ready for the change.

But not all of the players in the
HDTV game are concerned with
compatibility. The cable-TV industry,
tor example, does not have the same
spectrum-conservation concerns as
TV broadcasters. It’s possible that
they wouldn’t mind having an ex-
clusive HDTV system to call their
own. In fact, the cable industry is
studying a plan to use fiberoptics to
distribute programing —pcrhaps
high-definition cable programming.
That, in the words of a cable-industry
executive, would give cable “enor-
mous advantages over broadcasting.”

The Sarnoff research center has

continued on page 66
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“If you're going to learn
electronics, you might
as well learn 1t right!”

“Don’t settle for less.
Especially when 1t comes
to career training...because
everything else in your life
may depend on 1it.
That’s why you ought to
pick CIE!”

Stephen J. Simcic
Vice President, Academic Affairs

www americanradiohistorv com



ou’ve probably seen adver-
tisements from other
electronic schools. Maybe you think
they’re all the same. They’re not!
CIE is the largest independent
home study school in the world that
specializes exclusively in electronics.

Meet the Electronics
Specialists.

When you pick an electronics school,
vou're getting ready to invest some time
and money. And your whole future
depends on the education you get in
return.

That’s why it makes so much sense
to go with number one . . . with the
specialists . . . with CIE!

There’s no such thing as
bargain education.

If you talk with some of our
graduates, chances are you’d find a
lot of them shopped around for their
training. Not for the lowest priced
but for the best. They pretty much
knew what was available when
they picked CIE as number one.

We don’t promise you the
moon. We do promise you a
proven way to build valuable
career skills. The CIE faculty
and staff are dedicated to that.
When you graduate, your diploma
shows employers you know what you're
about. Today, it’s pretty hard to put a
price on that.

Because we’re specialists
we have to stay ahead.

At CIE, we’ve got a position of
leadership to maintain. Here are some
of the ways we hang onto it . . .

Programmed Learning

That's exactly what happens with
CIE’s Auto-Programmed Lessons. Each
lesson uses famous ‘‘programmed learn-
ing’’ methods to teach you important
principles. You explore them, master
them completely, before you start 10
apply them. You thoroughly understand
each step before you go on to the next.
You learn at your own pace.

And, beyond theory, some courses
come fully equipped with electronics
gear (the things you see in technical
magazines) to actually let you perform
hundreds of ‘‘hands-on” experiments.

Experienced specialists
work closely with you.

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

Pick the pace that’s
right for you.

CIE understands people need to learn
at their own pace. There’s no pressure
to keep up . . . no slow learners hold
you back. It vou’re a beginner, you
start with the basics. If you already
know some electronics, vou move ahead
to your own level.

Enjoy the promptness of CIE’s
“same day” grading cycle.

When we receive your lesson betore
noon Monday through Saturday, we
grade it and mail it back the same day.
You find out quickly how well you’re
doing!

Microprocessor Trainer

State-of-the-art
Laboratory Equipment

Some courses feature the CIE
Microprocessor Training Laboratory.
An integral part of computers,
microprocessor technology is used in
many phases of business, including ser-
vice and manufacturing industries.

The MTL gives you the opportunity
to program it and interface it with LED
displays, memory devices, and switches.
You'll gain all the practical expericnce
needed to work with state-of-the-art
equipment of today and tomorrow.

CIE offers you an
Associate Degree.

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 oppor-
tunity to earn an Associate in Applied
Science in Electronics Engineering
Technology. Any CIE career course can
offer you credit toward the degree —
more than hall of the number needed
in some cases.

“Cleveland Institute of Electronics is
the only accredited institution of higher
learning offering an Associate Degree
program with tuition based on actual
study time used. The faster vou com-
plete vour degree assignments, the less
your overall tuition.” Steve Simcic

Vice-President Academic Affairs

Which CIE Training fits you?
Beginner? Intermediate?
Advanced? CIE home study
courses are designed for
ambitious people at all entry
levels. People who may have:
1. No previous electronics
knowledge, but do have an
interest in it;
2. Some basic knowledge or
experience in electronics;
3. In-depth working experience or
prior training in electronics.
You can start where you fit and fit
where you start, then go on from there
to your Diploma, Associate Degree,
and career.

Today is the day.
Send now.

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

Mail in the coupon below or, if you
prefer, call toll-free 1-800-321-2155
(in Ohio, 1-800-523-9109).

ARE-76

Cleveland Institute of Electronics, Inc.

0

Print Name

Address B

Age. .

-----1

MAIL TODAY!
CIRCLE 60 ON FREE INFORMATION CARD

www americanradiohietory com

City _ Stale

1776 East 17th Street, Cleveland, Ohio 44114
Accredited Member National Home Study Council
YES...I want to learn fron the specialists in electronics — CIE. Send me my FREE

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

__Apt.
Zip

_Area Code/Phone No.

Check box for G.1. Bill bulletin on Educational Benefits: [J Veteran [J Active Duty
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ASK R-

AUTOMOBILE BATTERY
MONITOR

In Alaska, where 1 live, it’s impor-
tant to keep a constant watch on the
car’s battery voltage. My new car’s
dashboard has digital instrument
displays, but it lacks a voltmeter. Ob-
viously, | would prefer to add a digi-
tal device. Any suggestions?—FR.,
Juneau, Alaska

Figure 1 shows a simple and in-
expensive digital monitor system
that was published in the De-
cember 1976 issue of Electronic En-
gineering. Three colored LED’s
keep track of the car’s electrical
system voltage. The circuit uses
four switching transistors, a cou-
ple of Zener diodes, and red,
yellow, and green LED’s to indicate
four voltage levels.

When the red LED alone is lit,
the battery voltage is below 10.
That is a serious condition and in-
dicates an electrical-system mai-
function. At 11 volts, both the red
and the yeliow LED’s are lit. At 12
volts, the yellow LED alone is lit.
The yellow and green LED’s both
are lit when the voltage reaches 13.
Above 14 volts, only the green LED
is on.

WHAT’S A CROWBAR?

I’'ve seen the word “crowbar”
used in an electronics context. |
don’t know what it means and | can’t
find a definition that sound reason-
able. A friend says that it amounts to
throwing a short-circuit across the
output of a power supply. Is that cor-
rect?—T.B., Greensboro, NC

(—;—VB CFROM LGN/T/ON SL/7CrH)
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ASK R-E
Radio-Electronics
500-B Bi-County Blvd.
Farmingdale, NY 11735

A “crowbar” is an electronic cir-
cuit that monitors the output voit--
age of a regulated power supply
and immediately throws a short
circuit or “crowbar” across the
output whenever the voitage rises
above a preset level.

Many semiconductor devices
are designed to operate from sup-
ply voltages that are only a few
volts lower than an absolute max-
imum voltage. For example, the
nominal supply voltage (V) for
all TTL devices is +5 volts with a
+5% (250 mV) tolerance, while
their absolute maximum rating is 7
volts. Above that level, a TTL de-
vice can be destroyed or its ser-
viceability seriously impaired.

A5-volt regulated supply is often
derived from an unregulated 8-volt
or higher DC supply. If the series-
voltage regulator fails, the full un-
regulated voltage is applied to the
load, destroying any TTL or other
voltage-sensitive devices.

Figure 2 shows a series-voltage
regulator with crowbar compo-
nents (fuse F1, SCR1, D1, and ad-
justable resistor R1) added. The
Zener diode is selected for a volt-
age rating just below the specified
Ve Resistor R1is adjusted so that
the SCR gate voltage remains just
below the conduction voltage as
fong as the regulated output volt-
age remains below 5.85.

If the output voltage rises above
the preset limit, the SCR fires and
short-circuits the unregulated
supply’s output and, almost in-
stantaneously, removes the volt-
age from the logic load. The fuse
blows and protects the compo-
nents in the unregulated supply
from possible damage caused by
the short circuit.

The SCR is used because of its

continwed on page 33



Eliminate Gostly Guesswork
And Interpretation Errors
In LCGR Testing!

e Completely Analyze
Capacitors
From 1pf to 20F for value,
Jeakage, Dielectric absorption and
ESR.
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LETTERS

DIGITAL DASHBOARD

I would like to notify builders of
the “Digital Tachometer” and
“Digital Speedometer” (Radio-
Electronics, june and july 1987) of a
fix for a possible problem that they
may have encountered.

After several units were built
using IC’s from different manufac-
turers, a problem developed that
caused the digital readout to occa-
sionally jump to a reading of “000”
during normal operation. That
timing problem can be corrected
by soldering a .001-uF capacitor
across pins 8 and 10 of IC7 on the
tachometer; across pins 11 and 13
of IC5 on the speedometer.

The cause of the problem is that
the MC14553 needs a minimum
amount of time between the latch
and reset pulses. If the CD4001
NOR gate used to build the projects
is too fast—has too little propaga-
tion delay—the reset pulse will ar-
rive before the internal latches
have stabilized and locked in the
current reading.

My apologies go out to anyone
who has been struggling with that
problem.

ROSS ORTMAN
Dakota Digital
CELLULAR PHONES

It was good to see my article, “All
About Cellular Telephone,” in the
September issue of Radio-Elec-
tronics. You need all the informa-
tion you can get to keep up with
that rapidly expanding sphere of
communications.

Readers interested in learning
still more about cellular phones,
and the cellular system in general,
will find what they're looking forin
my book, A Guide to Cellular Tele-
phones, available at Radio Shack
stores. If you can’t find it locally, a

basically similar one, The Cellular
Connection, can be purchased by
mail from Quantum Publishing,
Inc., Box 310, Mendocino, CA
95460. The cost is $9.95, plus $1.50
for postage and handling.

Keep up the good work in in-
forming the public of what's going
on, and what’s coming up, in the
world of electronics.
jJOSEF BERNARD

AUDIO DROPOUTS
Larry Klein’s theory as to why

there is dropout of audio signal at
the beginning of cassette tapes
(“Audio Update,” Radio-Elec-
tronics, August 1987) was interest-
ing. Subsonic overload could well
be the problem for some—or
most—cases. Having suffered that
problem myself, | decided to in-
vestigate, and 1’ve come up with
my own theory about the broken-
up audio at the beginning of cas-
sette tapes.

I was using high-quality 90-min-
ute audio-cassette tapes to record
source material. When replaying
them, the audio would sound un-

wWwWw americanradiohistorv com
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even and slightly garbled near the
beginning of each tape, and would
sometimes blank out very briefly.
Invariably, the audio dropouts oc-
curred only at the start of the tape,
whether or not that corresponded
to the start of the record. At the
instant the dropout occurred, |
stopped and removed the tape to
look at it. What | found each time,
on approximately a dozen tapes,
was that at the instant of the drop-
out there were little lines, resem-
bling thin ridges or dents, crossing
the recording tape in the middle of
the cassette shell (where the tape
would be above the tape head).

Take out a cassette and examine
the first few inches of tape past the
leader and you’ll see what I’'m re-
ferring to. | never had a dropout
occur where there was no dent.
Those dents apparently make the
tape briefly lose contact with the
head, causing the dropout.

As far as | can determine, the
dents are caused by the overlap of
the tape when it is being wound
onto the hub in layers. It is appar-
ently due to the non-uniform
thickness where the leader at-
taches to the recording tape, be-
cause the lines seem to align with
the places of thickness-change in
the leader/tape junction area. As
more layers are wound on, the
effect would, of course, decrease.
That would explain why the dents
and dropouts do not occur in the
middle of the tape. Does that
sound reasonable?

MARK S. HAYWORTH
Tuscon, AZ

Mr. Hayworth's specific prob-
lem—and its cause—are well ex-
plained in his letter. I'm surprised
that any better-grade cassettes
manifest the problem, as most



manufacturers take special pre-
cautions to avoid bumps where
the tape is attached to the leader
or hub. Subsonic overload is, nev-
ertheless, the major cause of the
dropout symptoms that | de-
scribed in the August issue.—Larry
Klein, Audio Editor

Having just read Herb Fried-
man’s article, “The Blue Box and
Ma Bell,” (Radio-Electronics,
November 1987) | am convinced
that he knows very little about
Automatic Message Accounting
(AMA) in particular, and the phone
company’s use of it in general.

For instance, customer billing
through the use of elec-
tromechanical meters has been
used since the turn of the century.
The photographing of the meters
started in the early 1920's. AMA
came into being in 1948, as a natu-
ral adjunct to a new telephone-
switching system, namely Number
Five Crossbar. (Number One
Crossbar used the meters for bill-
ing at that time, as did other types
of switching systems.) Thus, the
introduction of AMA was evolu-
tionary-—not a direct result of cus-
tomer complaints.

The AMA system was not de-
signed to record the details of |o-
cal calls. It simply recorded the
number of message units for mes-
sage-rate subscribers, exactly as
the electromechanical meters did.
Flat-rate local calls were by far the
most numerous, and they didn't
need to be recorded because
there was no charge associated
with them. (Subscribers served by
AMA could have their billing com-
plaints resolved by being con-
nected to a special circuit that
forced the AMA to record local-
call details.) Knowing that, it
seems that Ma Bell was telling the
truth when she said there was no
detailed record on local calls.

One AMA billing center han-
dled the output of scores of AMA
offices on a three-shift basis using
electromechanical computers. To
imply that sorting through millions
of call records to trace criminal or
obscene calls was a simple task
shows a lack of familiarity with the
system. Besides, most obscene
calls are of local origin, and no rec-
ord is generated.

HITACHI SCOPES AT DISCOUNT PRICES

20MHZ

Model V212 $475

Model

Model V-212 20MHZ Dual Thannel (1ImV Sens.) $475
Model V-422 40MHZ Dual Channel (1ImV Sens.) $699

Model V-425 40MHZ Dual

Channel (with cursor) $795

Model V-660 60MHZ Dual Channel (Delayed Sweep) $990
Model V-1060 100MHZ Dual Channel (Delayed Sweep) $1,375
All above scopes have a 3 year guaranty on parts and labor

vi060 $1,375
15-25%

OFF LIST
PRICE

ELENCO PRODUCTS AT DISCOUNT PRICES!

M

40MHz
Dual Trace
12KV HV
Delayed Sweep

0-1253

$550

20MHz DUAL TRACE OSCILLOSCOPE
$349 MO-1251

n‘---_w

1(3 = 4:32

35MHz DUAL TRACE OSCILLOSCOPE
$498 MO-1252

Top quality scopes at a very reasonable price. Contains all the desired features. Elenco’s 2 year guarantee
assures you of continuous service. Two 1x, 10x probes, diagrams and manual included. Write for specs.

100MHz test probes, swltchable 1x, 10x, Ref. (Complete W/ 5 accessories) Flts most scopes $22

MULTIMETER with

Reads Volts, Ohms,
Current, Capacitors,
Transistors &
Diodes wi/Case

B CAPACITANCE AND s
TRANSISTOR =

. TESTER —
Model 4 ;
CM-1500A $58 %

TRUE RMS 4%
DIGIT MULTIMETER

Model
M-7000

$135

.05% DC Accuracy
1% Resistance
with Freq. Counter
& Deluxe Case

Auto Ranging
plus
Manuat Ranging
312 Digit Meter
28 Functions
Fully protected

M-1180 .7% Acy $36.95
M-1182 .25% Acy $39.95
M-1181 .1% Acy $42.95

GF 8016 FUNCTION GENERATOR
with Freq. Counter

$239

* Sine, Square, Triangle
* Pulse, Ramp, .2 to 2MHz
* Frequency .1 thru 10MHz

GF-8015 without Freq. Meter $179

10MHz OSCILLOSCOPE

* 10MHz DC or AC

* Triggered Sweep

* Calibrated Vert & Hor
* Reads Volts & Freq

BREADBOARD

9430 1,100 pins $15
9434 2,170 pins $25
9436 2,860 pins $35

DIGITAL TRIPLE POWER SUPPLY
Model
XP-765

$239

0-20V @ 1A
0-20vV @ 1A

5V @ 5A
Fully Regulated, Short Circuit Protected with 2
Limit Cont. 3 Separate Supplies

XP-660 with Analog Meters $169.50

DIGITAL LCR METER

$138

& -
Model
LC-1800
Measures:
Inductors,
Capacitors,

.
S — Resistors

50MHz LOGIC PROBE
20 nsec with memory
LP-700

N

Logic Pulser

Lp $23

QUAD POWER SUPPLY

g

i A Model
e FE XP-580
2B s, 95 19$50.95

ey 220V @ 2A
Fully regulated ™= 12v g 1A
and short +5V @ 3A
circuit protected -5V @ 4A

MULTI-FUNCTION COUNTERS

3 F-1000
EENEE . . $259
a0 A ndaoonOn ;: F-100
P, .-...,J 120MH $179

Frequency, Period, Totalize, Self Check with High-
Stabilized Crystal Oven Oscillator, 8 Digit LED Display

C&S SALES INC., 1245 Rosewood Dr. Deerfield, Il 60015
ASK FOR CATALOG

800-292.7711 (31 2) 459-9040

|®|

15 DAY MONEY
BACK GUARANTEE

2 Year Limited Guarantee! Add 5% for Postage ($10 max), IL Res., 7% Tax
CIRCLE 109 ON FREE INFORMATION CARD
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IF YOUWANTABETTER
COMPUTER

BUILDIT YOURSELF.

Heath makes
building the
powerful 386
computer quick,
fun,easy... ,
and a great value.\\\

" > < X
Now you can own the fastest, - -

most powerful home computer

available today-at an affordable \

cost. Just by building it yourself. ™
Introducing

C screen
the Heathkit

monitor and

H-386 Desktop another port

Computer. With drives EGA, CGA and TTL

its powerful monochrome monitors. Both

32-bit proces- ports automatically emulate

sor, 16 MHz common video formats for

computing easy system configuration.

speed and” Designed for people
zero wait using large spreadsheets,

technology, CAD/CAM or other compu-

tation-intensive applications,
or anyone who simply wants
to own the newest, most power-
7 ful hardware on the market,
the Heathkit H-386 can be
assembled easily and quickly. One
or two evenings is all it takes, and
no special tools or equipment
are required.

In the bargain, you get the
satisfaction of having built a
powerful computer system all by
yourself, and the confidence that
this exciting product will deliver all

the H-386 can breeze through
complex calculations in seconds.
Every INTEL 80386 micro-
processor used in our H-386 is 100%
tested for all functions. And you
get superb graphics because one
video port provides dazzling 640-
by-480 color on Zenith’s new flat

Prices, product availability and specifications are-subject to change without notice.

Heathkit is a registered trademark of Heath Company, a subsidiary of Zenith Electronics Corporation.

RADIO-ELECTRONICS

©1987, Heath Company CIRCLE 86 ON FREE INFORMATION CARD
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<= one-year warranty, highly

the performance and dependability

you expect. At a significant
savings over comparable off-
the-shelf brands.

What's more, all Heathkit
products are backed by a
newly extended, limited

respected manuals and tech-

v nical consultation service.

5 So if you want a better
computer, build it your-
self. Impress your friends.

And save
money at the
same time.

To order the new Heathkit
H-386 Desktop Computer, simply
call toll-free 1-800-253-0570. Ask
for operator301. Use your Visa,
MasterCard or Heath Revolving
Charge. Or call 616-982-3614 for the
Heath/Zenith Computers and Elec-
tronics store location nearest you.

For more information on all
our quality kits, send now for your
free four-color Heathkit catalog.
Write Heath Company, Dept.
020-614, Benton Harbor, M1 49022,

Heathklt




Finally, the mention of service
observing and the reference to
Senator Dodd had nothing to do
with the Blue-Box story. It was Sen-
ator Long of Missouri who con-
ducted the investigation to which
the article referred. Ma Bell had
many types of switching equip-
ment and a variety of crossbar
switching types. | have never seen
detailed instructions or even a so-
called manual. (Switching offices
were described in documents
known as “Bell System Practices.”)
RICHARD R. PLUM
Bell Communications Research
Red Bank, NJ 07701-7020

The manual shown in Fig. 1 of
the article is a Bell manual, and it
details the AMA billing pro-
cedures—including detailed local
calls. The Number Five Crossbar
manual had the circuit and recom-
mended monitoring procedure
for operators.

In the New York area, at least,
the local office had the AMA. It
wasn’t handled by just one billing
center.

Senator Dodd handled the in-
vestigation of the Westchester
County Fire Department tele-
phone delay, at which subscriber
monitoring was first mentioned in
the media.—Herb Friedman

FREEDOM OF PRESS

Thank you very much for your
October 1987 cover story, “Build
This Laser Listener.” | strongly dis-
agree with Mr. Mim’s criticisms
(Letters, November 1987.) The
people have a right to know every-
thing. Crooks have access to the
information, so nothing is lost—
and much is gained—by letting the
rest of us know also. We gain the
awareness of the existence of
those devices, and how they are
designed. Design details are crit-
ical because they let you know
how the device is used, how it
looks, and what its capabilities and
limitations are.

It's refreshing to know that 200
years after the signing of our Con-
stitution, you can still find free-
dom of the press alive and well in
publications such as Radio-Elec-
tronics. You also provide an impor-
tant service by helping to keep
electronics a rewarding and fas-
cinating profession and hobby,

and by keeping the public in-
formed about new technologies,
products, and techniques. With
the ever-increasing technological
competition world-wide, and the
slippage of our educational sys-
tem, you do a tremendous service
to our country.

| also found “The Blue Box and
Ma Bell’”” (Radio-Electronics,
November 1987) to be well-written
and most informative. However, it
has one glaring mistake—the Red
Box, also described in the article,
is the Black Box. The Red Box was
used to generate tcnes that emu-
lated those made by coins deposit-
ed in payphones to place free pay-
phone calls. | would have liked to
see a little on Captain Crunch and
others who “pioneered” boxing;
more explanation on the effects of
ESS, automatic tone monitoring
and computerized billing on box-
ing; and at least a tabulation of the
many other phone color boxes.
JOHN J. WILLIAMS
Alamogordo, NM

NOWOCY
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The first article in your
November 1987 special section on
Surface Mount Technology (SMT)
correctly points out the advan-
tages of working with components
that have no wire leads to cut,
bend, etc. If SMC’s do become the
standard in the 1990’s, then home
experimenters, as well as engi-
neers working in R&D labs, will
need a method to quickly evaluate
circuits—as we do now with
breadboard matrixes designed for
“standard size” components (100-
mil spacing.) The tremendous sav-
ings in time and money that bread-
boarding provides cannot be
overstated.

A possible solution might be a
series of rugged, close-tolerance,
machined sockets made to fit each
SOP, combined with a new bread-
board matrix with 5¢-mil centers to
match the new SO devices. Any
reluctance to familiarize oneself
with SMT would be greatly re-
duced if a system for evaluating
those circuits designed with
SMC'’s could be demonstrated as
practical.

DANIEL KATZNELSON
Danielson Electronics

Willingboro, NJ R-E
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TALK IS
CHEAP.

Have you heard? For less than $90
your AT or XT-compatible com-
puter can talk! All it needs is the
HV-2000 Computer Voice Kit from
Heathkit.

Reading letters, transcriptions
and computerized instruction can be
easter and quicker than you ever
thought possible. Computer games
gain a new dimension. Your com-
puter can even entertain children

with stories
and songs.

If you have
a modem,
the HV-2000
Computer Voice will allow your
computer to recite reference and
research information ifrom time-
sharing services. Or, speak radio
transmitted ASCII information.

The HV-2000 Computer Voice
Card, containing speech synthesizer
and audio amplitier, plugs into any
AT or XT-compatible computer’s
expansion slot. An external speaker
is also included. Versatile, Heath-
developed software gives you a
wide variety of voices and easy in-
terface to high and low level
languages.

The HV-2000 Computer Voice.
At less than $90, talk IS cheap. To
order, call toll-free 1-800-253-0570.
Ask for operator301. Use your Visa,
MasterCard or Heath Revolving
Charge card. Or call 616-982-3614
for the nearest store location.

Heathkit

Prices, product availability and specifications are
subject to change without notice.

< 1987, Heath Company
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TAKE ANY ONE OF THESE HANDBOOKS
— when you join the ELECTRONICS AND

e your one source for engineering books from

over 100 different publishers
¢ the latest and best information in your field
e discounts of up to 40% off publishers' list prices
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322/910

Publisher’s Price $110.00

ANTENNA ENGINEERING

HANDBOOK, Second Edition

Edited by R. C. Johnson and H. Jasik

® 1408 pages, 946 illustrations

e covers all tvpes of antennas currently in
use with a separate chapter devoted
to each

e provides detailed data on physical
fundamentals, operating principles, design
techniques, and performance data

® up-to-the-minute information on antenna
applications

e 4 must for those involved in any phase of
antenna engineering

Publisher’s Price $64.50

STANDARD HANDBOOK OF

ENGINEERING CALCULATIONS,

Second Edition

By T G. Hicks

® 1,408 pages, 793 illustrations, 499 tables

e puts more than 1,100 specific calculation
procedures at your fingertips

e every calculation procedure gives the
exact, numbered steps to follow for a
quick, accurate solution

e virtually all procedures can be casily
programmed on vour PC or calculator

® uses USCS and SI units in all calculation
procedures
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047/790

Publisher’s Price $89.50

TELEVISION ENGINEERING

HANDBOOK

Edited by K. B. Benson

® 1,478 pages, 1,091 illustrations

e packed with all the technical information
today’s engineer needs to design, operate,
and maintain every type of television
equipment

e extensive coverage of receivers, broadcast
equipment, video tape recording, video
disc recording, and the latest
technological advances

e provides television system and industry
standards for the U.S. and other countries

e the most comprehensive book on the
subject of television engineering



FOR ONLY $14.95—-VALUES UP TO $110.00
CONTROL ENGINEERS’ BOOK CLUB®

Publisher’s Price $82.50

MODERN ELECTRONIC CIRCUITS

REFERENCE MANUAL

By J. T. Markus

® 1,204 pages, 3,606 circuit diagrams

® 3 handy, desktop reference with 193
chapters organized by “family” grouping

o filled with predesigned and use-tested
circuits to save vou production time and
money

 includes concise sumriaries of all the
recent applications notes, journal articles,
and reports on each circuit, efficiently

e-:,.
Hill |

4 reasons

to join today!

1. Best and newest books from ALL pub-
lishers! Books are selected from a wide range of
publishers by expert editors and consultants 1o give

vou continuing access to the best and latest books
in your field.

404/461

organized and indexed for the practicing
engineer

2. Big savings! Build vour library and save money,
too! Savings range up to 40% off publishers' list
prices.

3. Bonus books! You will immediately begin to

Publisher’s Price $89.00

ELECTRONICS ENGINEERS’

HANDBOOK, Second Edition

By D. G. Fink and D. Christiansen

® 2,272 pages, 2,189 illustrations

® unrivaled for its completeness, authority,
reliability and timeliness

® 80% new or extensively revised

® prepared by a staff of 173 expert
contributors

® brings you more than 2,000 formulas and
equations

® has over 2,500 hibliographic entries

participate in our Bonus Book Plan that allows vou
savings up to 70% off the publishers prices of
many professional and general interest books!

4. Convenience! 1410 times a year (about once
every 3-+ weeks) vou receive the Club Bulletin
FREE. It fullv describes the Main Selection and
alternate selections. A dated Reply Card is in-
cluded. If vou want the Main Selection, vou simply
do nothing — it will be shipped automatically. If vou
want an alternate selection — or no hook at all —
vou simply indicate it on the Reply Card and return
it by the date specified. You will have at least 10
days 1o decide. If, because of late delivery of the
Bulletin you receive a Main Selection you do not
want, you may return it for credit at the Club’s
expense.

As a Club member vou agree only to the purchase
of three additional books during your first year of
membership. Membership mav be discontinued by
either you or the Club at any time after you have
purchased the three additional books.

209812

FOR FASTER SERVICE IN ENROLLING CALL TOLL FREE 1-800-2-MCGRAW

r-----------------‘--------\-----------------------1

McGraw-Hill Book Clubs

Electronics and Control Engineers’ Book Club®
11 West 19th Street

4th floor

New York, NY 10011

Please enroll me as a member of the Electronics and
Control Engineers’ Book Club® and send me the book 1
have chosen for only $14.95, plus local tax. postage, and
handling. 1 agree 10 purchase a minimum of three
additional books during my first vear as outlined under
the Club plan described in this ad. Membership in the
club in cancellable by me or McGraw-Hill anv time after
the three hook purchase requirement has been fulfilled. A
shipping and handling charge is added to all shipments.

I wish to order the following book:

[CJ ANTENNA ENGINEERING HANDBOOK (322/910)

] MODERN ELECTRONI¢ CIRCUITS REFERENCE MANUAL (404/461)
["] ELECTRONICS ENGINEERS' HANDBOOK (209/812)

(] TELEVISION ENGINEERING HANDBOOK (047/790)

[C] STANDARD HANDBOOK OF ENGINEERING CALCULATIONS (287/35X)

Signature

Name

Address/Apt. #.

City/State Zip
This order subject 1o acceptance by McGraw-Hill. Offer good only to new membhers. Foreign member acceptance subject o special conditions

E33920
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EQUIPMENT REPORTS

Heath GR-9009 Portable
Color TV

A 9-inch set you can build
yourself

CIRCLE 20 ON FREE INFORMATION CARD

COLOR TV'S USED TO BE AMONG THE
most popular types of electronic
kits. While they are not as popular
as they once were, there are still a
few models available. This month,
we take a look at the model
GR-9009 9-inch portable color-TV
kit from the Heath Company (Ben-
ton Harbor, Michigan 49022).

The GR-9009 offers a most of the
features that you would expect to
findonamodern TV, such as a178-
channel tuning capability, quartz-
controlled electronic tuning, pro-
grammable up/down channel
scanning, and an auto-control
color system. We’'ll say more
about those features later. First,
let’s see what it’s like to go and
build a TV set.

Putting it together

The kit contains six major circuit
boards or modules. Despite the
fact that five of the six come pre-
assembled and factory aligned,
there is still plenty of work for the
kit builder to do. We guess that it
would take the average kit builder
about 10 hours to assemble the
GR-9009 from start to finish. We
wouldn’t recommend the kit to a
rank beginner—some of the ad-
justments require working around
high voltages. But if you have
some electronics-building experi-
ence, a healthy respect for high

voltages, and some patience, you
should have no trouble building
the GR-9009.

The assembly work begins with

the crosshatch generator board—

the only circuit module that must
be assembled from scratch. Heath
couldn’t make building that mod-
ule any easier. Many of the parts
are supplied on taped strips, in the
order that they are called for in the
assembly instructions. The most
difficult task is wiring and assem-
bling a pair of connectors that con-
nect the crosshatch generator to
the TV set’s main module. Con-
necting the free ends of the wires
to the main module is difficult, be-
cause that preassembled module
has no provision for the connec-
tions. The six wires must be
crimped and soldered to compo-
nent leads on the main module.

That situation is not as strange as
you might think. The pre-
assembled modules are the same
as are used in Zenith factory-built
TV sets. Therefore, when you're
finished building Heath’s kit, you
end up with what is essentially a
Zenith TV, with the addition of a
crosshatch generator that you
must use for purity and con-
vergence adjustments.

Most of the rest of the assembly
work consists of mounting pre-
assembled modules—such as the

wWwWw americanradiohistorv com

keyboard/channel-display mod-
ule, the tuner module, and the
power-supply module—to the
cabinet chassis. The picture tube
must be mounted to the cabinet
front, and the video-output mod-
ule is mounted to the rear of the
picture tube.

Once the modules are
mounted, they have to be con-
nected to each other. Pre-wired
and labeled cable assemblies
make what could be a very tedious
job pretty easy. More important,
pre-wired assemblies greatly re-
duce the chance of error.

When you complete the inter-
module wiring, it’s time to turn the
TV on and begin the adjustment
procedure. Those adjustments call
for caution. Many of the heatsinks
are electrically hot. And, of
course, very high voltages (up to
18,000 volts) are present at several
points of the set’s circuitry. A re-
spect for high voltages and a
knowledge of electrical safety
practices are the only essential in-
gredients that must be supplied by
the kit builder.

Once the purity, centering, con-
vergence, and other adjustments
are completed, and the final as-
sembly is finished, you're ready to
sit back and enjoy some of the fea-
tures that the GR-9009 has to offer.

Features of the set
The set’s 178-channel tuner ac-
cepts signals, through a single 75-
ohm connector, from VHF, UHF,
MATV, standard CATV cable sys-
tems, or HRC (Harmonically Rela-
ted Carrier) or IRC (/Incremental C
oherent Carrier) cable systems.
The set has a fixed AFC and adds a
“search” AFC mode that can be
used to electronically tune in fre-
quencies that vary from FCC stan-
dards. It's most useful with some
video games and cable systems.
All channel, band, and mode se-
continued on page 38
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continued from page 22

ability to carry the short-circuit
current and because it can react to
the over-voltage condition faster
than a fuse.

HUM PROBLEM

I have a Sharp RT-3388A stereo
cassette deck and two Carver mag-
netic field-effect amplifiers that l use
in a portable disc-jockey system. The
setup has to be very compact so the
tape deck is only about six inches
from each of the amplifiers. The am-
plifiers induce a hum in the deck that
is easily heard over the speakers. The
tape head is not shielded and a
shielded replacement doesn’t seem
to be available. How can | eliminate
the hum?—PS., Belle Plaine, MN

We are not familiar with the
physical design and placement of
the parts in the three components
in question. No doubt you tried
temporarily reorienting the ampli-
fiers and also moving them away
from the tape deck, so that you can
be sure that the hum is caused by
60- or 120-Hz voltages induced in
the playback head by magnetic
fields around the amplifiers.

If you are sure that the hum is
induced, and greater separation
between deck and amplifiers is not
practical, try magnetic shielding.
Take a sheet of thin, soft, sheet
iron and shape it so that it can be
inserted between the parts of the
amplifier and the tape head. Try
placing itin the different positions
between the amplifier's transfor-
mers and the tape deck—each
time making sure to ground the
shield securely to the amplifier
chassis.

You want to be sure that the
magnetically induced hum is not
masking a hum that can develop
when two or more sensitive audio
components are connected to-
gether and to a common power
line. First, connect a good elec-
trical ground between the three
chassis. Plug the tape deck and
one amplifier into the AC line.
While monitoring the hum level,
try reversing the AC-line plugs,
one at a time. Finally, plug in the
remaining amplifier, reversing its
plug if necessary for minimum
hum. R-E

Analyze defective waveforms
faster, more accurately, and
more confidently — every time
or your money back
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IS ENCORE

with the SC61 Waveform Analyzer
Patented $2,995

If you value your precious time, you will really want to check
out what the exclusively patented SC61 Waveform Analyzer can
do for you. 10 times faster, 10 times more accurate, with zero
chance of error.

End frustrating fiddling with confusing controls. Exclusive ultra solid
ECL balanced noise cancelling sync amplifiers, simplified controls, and
bright blue dual trace CRT help you measure signals to 100 MHz easier
than ever.

Accurately and confidently measure waveforms from a tiny 5 mV
all the way to a whopping 3,000 V without hesitation with patented
3,000 VPP input prctection — eliminates expensive “front end” repairs
and costly equipment downtime.

Make only one circuit connection and push one button for each
circuit parameter test: You can instantly read out DC volts, peak-to-peak
volts and frequency 100% automatically with digital speed and accuracy.
It’s a real troubleshooting confidence builder.

Confidently analyze complex waveforms fast and easily. Exclusive
Delta measurements let you intensify any waveform portion. Analyze
glitches, interference signals, rise or fall times or voltage equivalents be-
tween levels; direct in frequency or microseconds.

Speed your digital logic circuit testing. Analyzing troublesome divide
and multiply stages is quicker and error free —no time-consuming
graticule counting or calculations. Simply connect one test lead to any test
point, push a button, for test of your choice, for ERROR FREE results.

To see what the SC61 can do for your troubleshooting personal productivity
and analyzing confidence, CALL TODAY, WATS FREE, 1-800-843-3338,
for a FREE 15 day Self Demo.

Call Today Wats Free 1-800-843-3338

SENCORE

3200 Sencore Drive

Sioux Falls, SD 57107 innovatively designed
605-339-0100 In SD Only with your time in mind.
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INTEGRATED SECURITY SYSTEM.
The The Heath-Zenith model
55-5810 is designed for trouble-
free installation and is ready to use
“out of the box” as the motion sen-
sor is built into the unit. It uses
advanced passive infrared (PIR)
technology to monitor movement
in a large room or office. If desir-
ed, it can be transformed into a
complete home-security system
by attaching a number of different
alarms, which may be hard-wired
to the system.

The unit contains features that
are usually found in top-line se-
curity systems—like the tamper-
proof alarm that’s activated if the

“IRCLE 10 ON FREE INFRMATIN CARD

unit’s back cover is removed. By
adding magnetic contact switches,
smoke alarms, and additional in-
frared motion sensors in other
areas of the home or office, the
unit is able to monitor virtually all
areas of ahome, office, apartment,
or condominium.

The model 5§5-5810 is priced at
$149.00. '

Three further PIR products are
the model S$L-5320 Motion Sensor
Light Control; the model $/-5910
Wireless Motion Sensor Light
Control, and the model $§5-5910
Wireless Security System.—Heath-
Zenith, Hilltop Road, St. Joseph,
MI 49085.

RADIO-ELECTRONICS
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DATA GENERATOR. B&B Elec-
tronics’ model 232DG outputs

ASCII data in various combina-
tions of line length, baud rate, par-
ity, number of stop bits, and word
length. The output may be inhib-
ited via Data Terminal Ready (pin
20), or Request to Send (pin 4), or
by X-on and X-off. The status of
Clear to Send (pin 5), Data Set
Ready (pin 6), and Carrier Detect
(pin 8) all may be controlled by
using the switches.

In the ASCII mode, the model
232DG produces all of the printa-
ble ASCII characters including
space: A 2716 PROM is used to
store those characters and may be
reprogrammed for custom test
patterns, or used for sending mes-
sages. In the U-U-Mode, the
model 232DG outputs the letter
“U"” constantly. That is a square
wave at one-half the selected baud
rate and represents a good “worst
case” test. The Output Switch will

wWwWw americanradiohistorv com

NEW PRODUCTS

allow the user to output data on
pin 2 or pin 3. The model 232DG
uses a 9-volt battery (not included
with the Data Generator). Also, an
optional AC power supply is avail-
able that can be used to replace
the battery.

CIRCLE 11 ON FREE INFORMATION CARD

The model 232DG is priced at
$199.95. The model 232PS Op-
tional AC Power Supply costs
$14.95.—B & B Electronics Mfg. Co.,
1500 Boyce Memorial Drive, P.O.
Box 1040, Ottawa, IL 61340.

LIGHTNING-SURGE ARRESTOR.
The Spi-Ro model LA-4 is designed
specifically for use on TV’s, VCR’s
and satellite-receiver systems. It
uses a gas-filled discharge ele-
ment that is very sensitive to un-
wanted transients that may appear

CIRCLE 12 ON FREE INFORMATION CARD



on the antenna line, incoming ca-
ble, etc. The model LA-4 diverts
unwanted surges (such as light-
ning) away from the equipment
and to a safe ground. The unit fits
all equipment that uses the stan-
dard “F-type” connector. It is
priced at $19.95.—Spi-Ro Manufac-
turing, Inc., P.O. Box 1538, Hender-
sonville, NC 28793.

CORDLESS MOTO-TOOL. The
Dremel Freewheeler, is available in
tool-only and kit forms. The model
850 includes the Freewheeler cor-
dless moto-tool and charger; the
model 8500 includes the tool,
charger stand, and 30 accessories.
A keyless chuck is included with
the model 850 as a special intro-
ductory offer—a $5.00 retail val-
ue—and is standard with the
model 8500 kit.

CIRCLE 13 ON FREE INFORMATION CARD

The suggested retail price for
the model 850 is $59.99; the sug-
gested price for the model 8500 is
$79.99.—Dremel, 4915 Twenty-first
Street, Racine, WI 53406.

TACK KIT. Chemtronics’ Micro
Bond Tack Kit includes a 5-ounce
no-spill squeeze bottle of Micro
Bond #200 cyanoacrylate ad-
hesive, a Teflon applicator needle,
and a Micro Bond activator pen.
The kit provides fast, reliable wire
tacking and component bonding
to printed-circuit boards—result-
ing in a low PCB profile that pre-
vents damage due to sagging wires
or loose components.

Each kit contains enough ad-
hesive for approximately 800-1000

CIRCLE 14 ON FREE INFORMATION CARD

drops of “tacks.” Other uses for
Micro Bond include repairing con-
trol knobs, radio and TV parts,
cameras and business equipment,
as well as bonding other metal,
plastic, glass, ceramic, and rubber
surfaces. The Micro Bond Tack Kit
is priced at $9.40.— Chemtronics,
Inc., 681 Old Willets Path, Haup-
pauge, NY 11788.

HIGH_PASS FILTERS, The Ameco
HP-75T and the Ameco HP-300T,

are laboratory-type instruments,

Nobody Offers YOU Better Prices on

oH ITACHI SCOPES
Now at 1987 Prices...Order Today!

\
401\-\ YE\QERS P.RY SA\.E
SPECIAL HITACHI SCOPES!

*960

40th Year
Special

40th Year
Speciall

40th Year
Special

*1590

40th Year Special

ORDER TODAY and SAVE!

Send for FREE 480 page “Industria
Products Catalog”. | understand it is FREE
with any order or if requested on
company letterhead. (Otherwise, 3495
to cover catalog and shipping cosfs.)

ORDER TOLL FREE

1 -800-323-5925
312- 297 4200

Qur 40th Year

-lnsa ph
electronics

*1185 *1340

*40%
Discount

*369

40th Year

Special $685

CRT READOUT MODELS

2575

40th Year Special

*1995

40th Year Special

SPECIAL

*1695

40th Year Special

JOSEPH ELECTRONICS, INC.  Dept R

8830 N, Milwaukee Ave. Niles, IL 60648
Rush merchandise per attached order. |
understand rated accounts are shipped
openaccount; otherwise send per credit
card. Include $10.00 per Scope for
shipping and handling.

[Jvisa [JMaster Card  [J Discover I
[ Check [ Money Order [] Rush Cataiog
Card No. Exp. Date I
Nome
Company I
Street Address

IL Res. 7% Tax oy Sigte 75 _l
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containing nine sections in five
shielded compartments, and are
designed to eliminate interference
from amateur, CB, and short-wave
radio; appliances and industrial
equipment; electrical storms and
auto ignition; diathermy and X-ray
equipment, and police radio and
paging systems. They are priced at
$12.95 each.—Ameco Equipment
Company, 220 E. Jericho Turnpike,
Mineola, NY 11501.

CRT READOUT OSCILLOSCOPE.
The Leader Instruments’” model
LBO-2060 allows the user to ob-
serve waveforms, setting condi-
tions, and measured values on a
single display. It reduces setup
time by displaying setting condi-
tions such as CH-1 and CH-2 sen-
sitivity, main and delayed sweep
time, and triggering controls.

CIRCLE 16 ON FREE INFORMATION CARD

The on-screen cursors provide
the user direct reading of mea-
sured values, as well as making the
unit extremely user-friendly and
simple to operate. They provide
direct readout of voltage dif-
ference in volts and percentage,
time difference in seconds and
percentage, frequency in Hz, and
phase difference in degrees.

The model LBO-2060is priced at
$1490.00.— Leader instruments Cor-
poration, 380 Oser Avenue, Haup-
pauge, LI, NY 11788. R-E
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THE MODEL WTT-201S ONLY THE SIZE OF
A DIME, yet transmits both sides of a tele-
phone conversation to any FM radio with
crystal clarity. Telephone line powered - never
needs a battery! Up to ¥4 mile range. Adjusta-
ble from 70-130 MHZ. Complete kit $29.95
+$1.50 S+ H. Free Shipping on 2 or more!
COD add $4. Call or send VISA, MC, MO.
DECO INDUSTRIES, Box 607, Bedford
Hills, NY 10507. (914) 232-3878.

CIRCLE 127 ON FREE INFORMATION CARD

ZENITH SSAV1 from $169, UHF INPUT, re-
conditioned. Level II modules available for
SSAV1s. UHF SSAV1 project handbook
$6.50 ppd. Sylvania 4040 $169. Z-TAC, N-12,
MLD-1200s. Converters, amplifiers and ac-
cessories. Satellite components. Radar
speed guns for car/boat racing, bowling, ski-
ing; baseball, etc, from $275 used. Profes-
sional police models. IBM-compatible com-
puter systems from $895. Catalog $1. AIS
SATELLITE, INC., P.O. Box 126-E, Dublin,
PA 18917. (215) 249-9411.
CIRCLE 81 ON FREE INFORMATION CARD

CALL NOW
AND

RESERVE
YOUR SPACE

® 6 x rate $745.00 per each insertion.
® Reaches 245,824 readers.

® Fast reader service cycle.

® Short lead time for the placement of
ads.

® We typeset and layout the ad at no
additional charge.

Call 516-293-3000 to reserve space. Ask
for Arline Fishman. Limited number of
pages available. Mail materials to:
mini-ADS, RADIO-ELECTRONICS, 500-
B Bi-County Blvd., Farmingdale, NY
11735.

APPLIANCE REPAIR HANDBOOKS—13
volumes by service experts; easy-to-
understand diagrams, illustrations. For major
appliances (air conditioners, 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, P.O. Box
789, Lombard, IL 60148. (312) 932-9550.

CIRCLE 84 ON FREE INFORMATION CARD

INDUCTIVE PULSE FEEDBACK
ECODING

T o
ANTENNA

B

DECODE NEARLY ANY SINGLE LEVEL
GATED PULSE SIGNAL. New circuit works
with Hamlin, Jerrold, Sylvania, and Eagle
systems. Decodes In-band, Out-band, AM or
FM reference. Complete educational kit in-
cluding P.C. board, parts, case, and 40 page
gated pulse theory booklet is only $47.00
plus $3.00 shipping. Order no. 1PFD-1K.
ELEPHANT ELECTRONICS INC. P.O. Box
41865-R, Phoenix, AZ 85080. (602)
581-1973

CIRCLE 187 ON FREE INFORMATION CARD
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SATELLITE RECEIVER NOW JUST $35.00.
Our loss is your gain! We have an oversupply
of the WorldTech model 3401 70MHz home
satellite receiver. All mchdse is brand new-
retail price was $399. Great Christmas or hob-
by gift. Features include digital # readout and
stereo. Custom 70MHz down-converter avail-
able separately. To order, send check or
money order plus $5/unit for shipping to:
INTEK CO., Box 76417, Los Angeles, CA
90076.

CIRCLE 67 ON FREE INFORMATION CARD

SIMPLY SNAP THE WAT-50 MINIATURE FM
TRANSMITTER on top of a 9v battery and
hear every sound in an entire house up to 1
mile away! Adjustable from 70-130 MHZ. Use
with any FM radio. Complete kit $29.95
$1.50 S + H. Free shipping on 2 or more! COD
add $4. Call or send VISA, MC, MO. DECO
INDUSTRIES, Box 607, Bedford Hills, NY
10507. (914) 232-3878.

CIRCLE 127 ON FREE INFORMATION CARD

UNE ZAPPER T

VIREG 55 Wit QU3

CHRISTMAS SALE on the Line Zapper |l
During Nov. and Dec. only, the complete KIT
(not recommended for the beginner) is only
$49.95 and the fully assembled unit is only
$89.95 (add $3.00 ea. postage). Decode the
Marco-Mess and start watching recent video
tape movie releases without the flashing,
jumping, jittering and video noise. ELE-
PHANT ELECTRONICS INC., P.O. Box
41865, Phoenix, AZ 85080 (602) 581-1973

CIRCLE 120 ON FREE INFORMATION CARD

CABLE TV CONVERTERS AND DE-
SCRAMBLERS. Large selection of top
quality merchandise. Low prices. Quantity
discounts. We ship COD. Most orders are
shipped within 24 hrs. Send $2.00 for catalog.
CABLETRONICS UNLIMITED, P.O. Box
266 Dept. R, S. Weymouth, MA 02190 (617)
843-5191
CIRCLE 194 ON FREE INFORMATION CARD

—

BUILD STEVE CIARCIA’S NEW SUPERIC
TESTER Tests over six hundred 7400-series
TTL, L, S, H, C, HC, HCT, F, AS, and ALS
devices, 4000-series CMOS and PALs. Iden-
tifies unmarked chips and bad IC pins. User
definable test sequence and user expanda-
ble ROM library. Tester operates standalone
with LCD display, or with IBM PC or terminal.
Partial kit—$99. Full board kit—$179. CCl, 4
Park St., Suite 12, Vernon, CT 06066. (203)
875-2751.
CIRCLE 52 ON FREE INFORMATION CARD

FREE CATALOG OF HARD-TO-FIND
TOOLS is packed with more than 2000
quality items. Your single source for precision
tools used by electronic technicians, engi-
neers, instrument mechanics, schools, labo-
ratories and government agencies. Also
contains Jensen's line of more than 40 tool
kits. Send for your free copy today! JENSEN
TOOLS INC., 7815 46th St., Phoenix, AZ
85044. (602) 968-6231.

CIRCLE 115 ON FREE INFORMATION CARD

1 MHz FUNCTION GENERATOR KIT.
Covers 0.1 Hertz to 1 MHz in 6 ranges. 100:1
frequency ratio. Sine, Triangle & Square
waves available, (with DC offset). TTL output.
FM & AM modulation inputs. 47 ohm output.
Includes all parts, board, power supply and
face plate decal. Excellent detailed assembly
and theory of operation manual included. Su-
perb classroom project. $99.95 (Free Ship-
ping). OCTE ELECTRONICS, Box 276, Al-
burg, VT 05440. (514) 739-9328
CIRCLE 80 ON FREE INFORMATION CARD

—— T ST

PANASONIC CABLE CONVERTERS,
Wholesale and Retail. Scientific Atlanta and
Pioneer Cable Converters in stock. Pan-
asonic model 130N 68 channel converter
$79.95, Panasonic Amplified Video Control
Switch Model VCS-1 $59.95. Scientific Atlan-
ta Brand new Model #8528 550MHZ 80
Channels Converter $89.95. Video Corrector
(MACRO, COPYGUARD, DIGITAL) EN-
HANCER $89.95. We ship to Puerto Rico,
Caribbean countries, & So. Amer. Write or call
BLUE STAR IND., 4712 AVE. N, Dept 105,
Brooklyn, NY 11234, Phone (718) 258-9495.

CIRCLE 85 ON FREE INFORMATION CARD

l

PC-601 XT BUS EXTENDER BREAD-
BOARD LAB connects to any IBM PC com-
patible computer and extends all PC
electrical bus connections out to the PC-601
for easy circuit prototype connection, testing
and trouble-shooting. Includes large 3060 tie-
point breadboard, =5V and +12Vdc AC line
powered power supplies. Includes buffer
card, 2’ ribbon cable & 1-Year warranty. Price:
$369.95 CHENESKO PRODUCTS, 21 Ma-
ple St., Centereach, NY 11720.
516-736-7977, Fax: 516-732-4650

CIRCLE 193 ON FREE INFORMATION CARD
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EQUIPMENT REPORTS

continued from page 32

lection is done from the front-pan-
el keyboard. Direct channel entry
is possible, as is up-and-down
channel scanning. The channel
scan can easily be programmed by
the user to pass over unused or
unwanted channels.

The portable TV can be powered
from either 120 volts AC or 12 volts
DC, and two power cords are sup-
plied. (The DC cord terminatesin a
cigarette-lighter plug.) Other ac-
cessories include a removable tin-
ted sunscreen, and an earphone
for private listening. The picture
tube is a Chromacolor Contrast
type; that type of tube has a black
matrix surrounding each phos-
phor element. Our picture was
sharp with high contrast.

The GR-9009 has a suggested re-
tail price of $249.95. Why would
you build a TV kit that when you
could buy a preassembled TV for
less? If you've asked yourself that
question, then you are not a kit

builder. Assembling a kit can be a
lot of fun. And the advantages are
not limited to being able to
proudly say “I built it myself.”
With the Heathkit manual, you
really can learn about the TV’s cir-
cuitry and how it works. If prob-
lems arise in the future, you will

r

No previous experience necessary

LEARN
PROGRAMMING

Master computers in your own
home at your own pace in your
spare time. Learn even before
you decide on a computer.

BE YOUR OWN
COMPUTER EXPERT

Programming is the best way to
learn to use computers, and we
can show you the best—and
most economical—way to learn
programming!

Send today for your free infor-
mation package. No obligation
No salesman will call.

™ T RALIX INSTITUTE h
CENTER FOR COMPUTER EDUCATION DEPT. 49
1543 W. OLYMPIC. %226
LOS ANGELES. CA 90015-3894

|

|

|

|

I YES! Send me free information on how | can learn about
: computers and programming at home!
|

|

|

|

Name

Address _ -

| L City State/Zip dj J

feel confident about going in and
doing something about it—even if
it is just replacing a module with a
Zenith equivalent. And if you want
to modify your receiver, you'll find
the clear schematics and circuit
descriptions a great help. But re-
member that any user modifica-
tions will void your warranty, and
you will not be able to obtain ser-
vicing from Heath.

We know you're all probably
wondering if our GR-9009 worked
the first time we powered it up.
Well, we were very surprised when
it didn't—past experience taught
us that if we followed the Heathkit
instruction manual, everything
would work. At least we had a
chance to try out the manual’s
troubleshooting charts. Using
them, we found the problem in
less than five minutes. If the prob-
lem had turned out to be more
perplexing, we could have used
the telephone help line. That line
is available only to purchasers of
Heath kits and is manned by a
technician who can quickly track
down most problems. R-E

$1595. save $200!

HITACHI

COMPACT SERIES
OSCILLOSCOPE

V-1065 DC to 100MHz With Cursor Readout

» 6” CRT with Internal Graticule

» Dual Channel X-Y Display

» Sweep Time Autoranging

» 400V High Input Voltage Protection

» TV Sync Trigger Circuit

* Delayed Sweep + CRT Readout

» Single Sweep  * +3% Accuracy

« Trigger Lock * Bandwidth Limiter

V-1060 DC to 100MHz

$1345. save $150!
V-665 DC to 60MHz

$1145. save $150!
V-660 DC to 60MHz

$970. save $125!

Dual Channel 6” CRT Scopes
V-425 DC to 40MHz, CRT Readout

$845. Save $150! V-509 DC to 50MHz, Dual Channels
V-423 DC to 40MHz, Single Time Delayed Sweep $1750. Save $200!
Base Delayed Sweep $1195. Save $250!
$745. Save $250! V-209 DC to 20MHz ey orom
V-422 DC to 40MHz, DC Offset $822. Save $175! s
| V-079 6" CRT
{ $795. Save $130! 1625. Save $125!
- V-225 DC to 20MHz, CRT Readout i Cliansar Wi $1625. Save b
$720.  Save §75! rhon e &l S
V-223 DC to 20MHz, Delayed SWeep y 1150 DC 1o 15°PMHZ $950.  Save $300!
$695. Save $100! Delayed Sweep ' NTSC Vector Scopes
V-222 DC to 20MHz, DC Offset $2650. Save $300!  V-069 6" CRT
$515. Save $200! V-1100AU DC to 100MHz, $1825. Save $125!
V-212 DC to 20MHz Delayed Sweep Vv-089 3.5" CRT
$440. Save $175! $2240. Save $250! $1284. Save $400!
Y

Dual Channel Mini-
Portable Scopes

Digital Storage Scope
V-6020 1MHz Sampling,

Save $135!

CIRCLE 103 ON FREE INFORMATION CARD
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Instant Hard Copy!

From Oscilloscopes

POLAROIDs

DS-34
CAMERA

$290.

« 57, 6” and 7” Hoods (Available separately
@ $51 ea. Please Specify size)

« Pistol Grip For Ease of Operation

- Works on Any Make of Oscilloscope

« Three Full Year Warranty

PROBES INCLUDED WITH ALL HITACHI

SCOPES AT NO EXTRA CHARGE!

WM. B. ALLEN
SUPPLY COMPANY
ALLEN SQUARE
300 Block North
Rampart Street
New Orleans
Louisiana 70112

Novs Otleans

TOLL FREE 800 535-9593 « LA 800 462-9520
NEW ORLEANS 504 525-8222 « FAX 504 525-6361
- American Express - Visa - MasterCard +

928 pg Catalog FREE with your order
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A NATIONAL RADIO
PAGING SYSTEM

You can run but you can’t hide—from satellite paging
HERB FRIEDMAN, COMMUNICATIONS EDITOR

IT WAS A DARK AND STORMY
night...somewhere back down the
road Snoopy had fallen out of the fam-
ily’s pickup truck, and Charlie Brown
had just discovered he was gone. Fast-
er than Clark Kent changing to Super-
man, Charlie Brown rushed to a
roadside telephone booth, punched in
an 800 telephone number plus a few
more digits, and out in the night
Snoopy heard a small brown box on
his belt go beep.. beep...beep...beep,
and when he looked down at the box
he saw the telephone number of
Charlice’s phone booth. A quick call
and Snoopy was rescued.

Snoopy’s rescue worked like this.
The 800 number that Charlie called is
the free access for the Cue Paging
Corp.’s (Box 7789, Newport Beach,
CA 92658.) national paging system.
Cue Paging uplinked the next set of
Touch-Tones punched in by Charlie
Brown—which represented the ac-
cess code for Snoopy’s ““brown box”’

pocket-pager and the telephone
number of Charlic’s phone booth—to
the Westar 4 satellite. Across the
U.S., satellite downlinks sent the data
signals to more than 100 FM stations,
which rebroadcast the data on a 57-
kHz SCA subcarrier.

Meanwhile, the pocket-pager on
Snoopy’s belt, which is a scanning
FM receiver with a 12-digit LCD dis-
play, was searching for an FM station
that was broadcasting a 57-kHz SCA
subcarrier modulated with. Cue Pag-
ing’s attention code. (The attention
code is broadcast so the receiver can
distinguish between a Cue Paging
subcarrier and all others). The re-
ceiver’s tuning locked onto the FM
station having the strongest Cue Pag-
ing subcarrier. When the FM station
broadcast Snoopy’s access code, the
receiver beeped and displayed the
data, which was the telephone
number ol Charlic Brown’s phone
booth. When Snoopy heard the beep,

www americanradiohistorv com

he simply looked at the receiver’s
LCD display and saw Charlie’s tele-
phone number.

A lot of technology.

As you can gather from our comic-
strip scenario, many high-tech disci-
plincs go into nationwide radio-pag-
ing. Figure 1, which is a pictorial of
the system, gives a better idea of the
various technologies used.

Assuming you’re the subscriber,
the system works this way. Anyone
who wants to reach you—even if they
have no idea whether you're around
the block or on the other side of the
continent—uses their Touch-Tone
phone (1) to dial a toll-free 800
number that accesses Cue Paging’s
computer (2) in Virginia. Depending
on where the telephone is located and
the long-distance carrier used by the
800 connection, the telephone signal
travels to the computer via ordinary
telephone wires, fiber optics, micro-
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FIG. 1—NATIONAL RADIO PAGING depends on FM stations rebroadcasting the data received from a

satellite.

wave, satellite link, or any combina-
tion of communication paths. A
digitized voice trom the computer
asks the caller to input the subscrib-
er’s access code. A tone beep informs
the caller that the computer has recog-
nized the code will accept 12 Touch-
Tone digits, which can represent a
telephone number, or anything clse
(like a secret code).

The data representing the access

\V

code and up to 12 digits is stored in the
computer for possible Voice Message
Retrieval (we’ll explain that later) and
scnt 1o a Westar 4 satetlite uplink (3).
The Westar 4 satellite (4) downlinks
the signal to local or regional satellite
rcceiving facilities (5), which send the
data to one or more local FM stations
(6) via telephone, radio relay, or a
microwave link.

For example, because of its un-

usually large metropolitan area and its
“canyons” created by many tall
buildings, New York City requires
several Cue Paging SCA stations for
complete coverage (right down into
the subway system). The satellite sig-
nal is received by WQXR’s SRO (Sat-
ellite Receive Only), which passes the
signal along to WCBS by con-
ventional radio line. Another paging
station, WNYE, get’s its paging data
feed from a special recciver that is
tuned to the WCBS SCA.

Each FM station is equipped with
automatic Cue Paging tailure detec-
tion, central monitoring station noti-
fication, and a satellite-signal bypass
via the telephone switched network
(dial-up). We will cover that part of
the system later.

Six memories

Your pocket pager (7)—called an
FM/SCA Cue Unit—receives the
message from a participating FM sta-
tion and stores it in one of six 12-digit
memories.

The Cue Unit can be sct to either
beep or remain silent when it reccives
new data. Either, way. you can read
the data in any of the six memories on
an LCD display and save or erase the
data as desired. A memory without

data cannot be read, theretore no time

is wasted stepping through empty
memories.
Since every FM station in the sys-

1.D.DECODER MEMORIES
[ sa @ [T =5
RF AMP MIXER |—> IF AMP '—0 DETECTOR fe—t-mmmmmmmme DATA oS = \
57kHz c2 DECODE 2 —~o MEMORY
— L m— (S — P e e mme SELECTOR
c3 8 —O T
T 4 j S‘l "I
- 1
veo MESSAGE e l /
— TRIGGER 6 /
TUNING e ——— /
w | w7 LOCK - J
— RAMP ATTENTION 123456789012 !
HOLD DECODER DISPLAY BAT  Cx  Mx I
1
Veo ‘ T ] : /
RAMP { i /
CONTROL ! !
NO SCA H J
VOLTAGE T I»-A BEEPER -— E=
~— 1:_*"
I
: 1
LOW BATTERY _
TRIGGER T

FIG. 2—THE PAGING RECEIVER’S FUNCTIONAL C!RCUIT. The six memories are arranged in a stack
so that the most recent message fills the first memory, pushing the other messages down the stack

until the one at the bottom, in memory 6, “falls

out.”
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tem receives the data at the same
time, you can receive your message
anywhere as long as you'rc within
range of an FM station that supplies
Cue Paging. Presently, all major met-
ropolitan areas from coast to coast are
served by the system, as well as some
not-so-major but important industrial
areas.

Coverage is not complelc, however,
and there are some surprising holes in
the system. For example, although we
can’t expect coverage in the wide-
open-spaces of Montana, Wyoming,
the Dakotas, and Idaho, at the time
this article was prepared Cue Paging’s
service map showed there was no ser-
vice in Virginia (outside the D.C.
area), Oklahoma, and New Mexico.
However, Cue Paging plans to expand
coverage as FM station access per-
mits.

The individual pieces

The Cuc Unit is a special 87-108-
MHz scanning recciver that is man-
ufactured in Finland. It is powered by
four 100-mAh Ni-Cd batteries that are
recharged in 12 to 16 hours by a sup-
plied trickle-charger base. A full bat-
tery charge can carry the receiver for
about three days. The functional
block diagram of the receiver is
shown in Fig. 2. (Remember, Fig. 2 is
functional for case of understanding;
it does not represent the actual digital/
MICTOProcessor circuits.)

An internal antenna feeds the re-
ceived FM signal into an RF ampli-
fier, then into the mixer and on to the
IF amplifier. Tuning is done through a
VCO (Voltage Controlled Oscillator)
that automatically sweeps the FM
band. The output of the IF amplifier
feeds through to a 57-kHz SCA detec-
tor, a digital identification decoder, a
data decoder, the memory stack, and
the LCD digital display. A sampling
circuit from the SCA detector’s output
senses the arrention signal of a Cue
Paging SCA and locks the VCO on
frequency. Assorted trigger circuits
sound an internal beeper when data 1s
received, the battery is low, or the
SCA signal fails (due to low or no
SCA signal strength).

ID decoder

The digital identification decoder
has two functions. The first sends re-
ceived data to the data decoder if it
receives the “go-ahead” from the at-
tention-signal’s decoder. The sccond
function opens the receiver’s memory

when it senses one of three subscriber
access codes. Normally, the receiver
responds to a single access codc.
However, the subscriber user might
also want a sclected group of receivers
to respond to a single code: that would
be a second access code. Or, a busi-
ness might use several receivers hav-
ing individual access codes but might
want a third access code that could
simultancously activate all receivers.
Presently, Cuc Units can respond to
three access codes.

Memory stack

The received data is fed to a 6-
memory stack. A user-activated clec-
tronic switch selects a memory and
feeds its data to an LCD readout. An
ERASE switch allows the user to selec-
tively clear a particular memory loca-
tion.

Since the memories are arranged in
a stack, new messages go into the top
and push the previous messages down
the stack. If all memories are full, a
new message will push the message in
the No. 6 memory out the bottom of
the stack. For example, assume mem-
ories | to 6 arc loaded. If a seventh
message is received, it fills the No. 1
memory, causing the message in No.
| to move into memory No. 2, ctc.

FIG. 3—THE LCD DISPLAY LOOKS LIKE THIS
when data is received. In addition to the numeric
data, the display shows the memory it’s in and
the access (“C”’) code being used. The unit is
shown in its charger base, which permits simul-
taneous reception and charging of the NiCd bat-
teries.
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The message in No. 6. vanishes. If
onc or more memories have been
cleared by the user, the messages
push down until the created space is
filled. For example, assume the LCD
readout shows all 6 memories are
filled, but you clear Nos. 3 and 5.
Now you have messages in memories
1, 2,4, and 6. The next received mes-
sage fills memory No. |, which push-
es | into 2 and 2 into 3. Memory 5 is
still empty. If another message is re-
ceived, everything is bumped down,
so No. 4 moves into No. 5 and all the
memories become filled. The data in
No. 6 is still there because it hasn’t
been bumped when the two new mes-
sages were received. But now that all
memories are full, No. 6 gets bumped
out of the stack if another new mes-
sage is received.

Figure 3 shows how a typical read-
out is displayed. Note that the display
shows the memory (1) along with its
data—Radio-Electronics’ phone
number—(that’s when they tried to
reach me while I was in Dis-
neyworld)—and the letters “Cl1.” Cl
indicates it’s my first access code,
meaning the call originated at Radio-
Electronics because they are the only
ones who know my Cl access code. A
C2 would have indicated my children
were calling because only they have
my C2 access code. A C3 would
mean that the central station that is
dialed by my home’s security system
in the event of fire, flood, break-in, or
other hazard, is trying to reach me
because only thecy have my C3 access
code.

In fact, if the display shows a C3
the data doesn’t have to be a call-back
telephone number because 1 know the
central monitor’s phone number.
They would send a special code
number that represented the hazard so
I would know what happened, and
therefore, what person—other than
the fire or police—to call for immedi-
ate action: a neighbor, a plumber, or a
friend who can repair the turnace.
(Twelve digits can pack a lot of infor-
mation if they represent special codes
rather than a telephone number.)

F for Fail

In addition to the data, memory
number, and access group (Cl1, C2, or
C3), the LCD display will also show
the letters BAT when the battery power
is low, and an F if the received SCA
signal strength is too low to rceeive a
reliable paging signal.
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TRANSMITTING ANTENNA

RECEIVER
ANTENNA OR
TRANSMISSION LINE
SAMPLING.

— |

RF AMPLIFIER

EXCITER

STEREO

O SCA
MONITOR

SIGNAL

NERAT ANALYZER
GENERATOR B v
57kHz

SCA TELEPHONE S2 K]
GENERATOR DIALER

SWITCHED
l > TELEPHONE
NETWORK

FIG. 4—THE FUNCTIONAL CUE PAGING MONITORING SYSTEM at the FM station. In the event of SCA
signal failure, the equipment automatically dials a central monitor, who can instruct the equipment to
switch to a dial-up telephone signal feed if necessary.
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THE ACTUAL EQUIPMENT installation at
WNYE-FM doesn’t take up much rack space. Its
Cue Page signal originates in a receiver that is
tuned to WCBS.

Voice retrieval

Now it’s perfectlv possible that the
user has been paged while his receiver
was displaying an F. Itis also possible
that there was a fatlure at the local FM
station, or anywhere else within the
system, that would also turn on the F.
Since Cue Paging transmits data only
once, it 1s conceivable that some data
wusn’t received, and there 1s no provi-
ston to inforn the user via radio that a
message hus been previously trans-
mitted; so a Voice Message Retrieval
Svstem is provided to handle all situa-
tions where the user cannot receive a
radio messuge.

In plain language, voice retrieval
means making a 1oll-free telephone
call to Cue Paging’s computer to hear

adigitized voice repeat all the numer-
ic messages that had been transmitted
during the previous 12 hours. Even it
vou had received the data on your
receiver, you will hear it again if vou
call up the computerized Voice Mes-
suge Retrieval Systen.

I desired, the user can use the tele-
phone’s Touch-Tones to sclectively or
completely erase the voice messages,
replay @ message, get the time a mes-
sage was received, or store a message
for up to 2 hours.

System failure

Nothing in this world is pertect, so
i’s possible for the FM station, or
anything in the system that delivers
the signal to the station, to fail. For
example, the satellite receiver might
tail, the radio line between the satel-
lite recerver and the FM station can
tuil, cte. To handle those problems,
spectal off-the-air monitors that ana-
lyze the Cue Paging equipment and its
signal are installed at cach FM sta-
tion. Figure 4 shows the functional
circuit of the monitoring system,
which consists of an SCA monitor, a
signal analyzer. and a modenyvauto-
diater tor the switched-network (dial-
up) telephone system. The 57-kHz
SCA generator shown as part of the
transmitter i the functional diagram
is actually part of the Cue Paging
cquipment package.
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I the SCA monitor’s signal shows
there is some Kind of problem, such as
intermittent or complete loss of the
SCA subcarrier, loss of the attention
code, or loss of signal data, the
monitoring cquipment causes the au-
todialer to connect to a dial-up tele-
phone line and automatically dials
Cue Paging’s central-station operator.
The monitor also tlips S2, connecting
the monitoring equipment to the tele-
phone line, and then uploads digital
data from the signal analyzer that rep-
resents the various conditions at the
FM station.

There are several options available
to the control operator. He can try to
diagnose the problem. alert the FM
station’s technicians, or even try to
correct the condition using digital sig-
nalling. If the condition originates
with the satellite signal being fed to
Cuce Paging’s SCA modulator, the
central monitoring operator can in-
struct the monitoring equipment to
hang up and then dial into a dircct-to-
computer telephone link for the data
until the satellite-originated data link
can be re-established. The direct-dial
data from the computer is fed to the
SCA generator via St

Auto-scan

Mecanwhile, back at the receiver,
any condition that causes the loss of
proper subcarrier reception causes the
receiver to display the ¥ and to go into
the scan mode. If the receiver is in an
arca where only one FM station is
broadcasting Cue Paging, the F will
continue to display and the receiver
will beep intermittently to remind the
user that he or she must use Voice
Message Retricval. If the receiveris in
amulti-station area, it simply scans to
the next station having an SCA signal
that is strong enough to provide relia-
ble reception. The receiver remains
locked to the station as long as relia-
ble reception exists.

Mars and beyond

Practically, there is almost no limit
to where you can be paged. Presently.,
paging is nationai because the system
uscs the Westar 4 satellite. Notwith-
standing the required international
agreements. there’s nothing to prevent
paging to be done through one of the
international communication satel-
lites. Who knows, on your nexttrip to
Lower Slobbovia the boss might de-
cide to page you by radio—at 3 AM
your time. R-E
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AN UNINTERRUPTABLE POWER SUP-
ply, usually called a UPS, is one that
continues to supply power when the
powerline fails, and it does so without
even a momentary interruption. The
switchover is made so quickly that a
computer connected to the UPS
wouldn’t even know that the
powerline had failed.

A UPS’s backup power is supplied
by a storage battery that switches in
only during during a power outage.
Naturally, a backup battery isn’t go-
ing to provide a full day’s operation,
but it will power the computer for a
few minutes; certainly long enough to
save whatever data is in the computer,
and if necessary, allow enough time to
close down in an orderly, non-de-
structive manner.

Sinewave output

The UPS described here can supply
40 watts continuously at [15 volts with
a frequency of 60 Hz. The output is
essentially a sinewave that looks to the
load like standard household power.
A built-in power supply functions as a
battery charger. While the UPS can be
used for many different purposes, it
was designed specifically to power a
small personal computer and a critical
peripheral, such as a disk drive, so
that a power failure will not result in
loss of data or interruption of the pro-
gram that is running at thc moment.
What constitutes ““a small personal
computer?” Something like the Ra-
dio Shack Color Computer, or a Com-
modore VIC-20 or C64, although the
C64 when used in conjunction with a
disk drive draws about 45 watts. The
40-watt UPS will not carry an IBM
PC or XT or a clone, which normally
run upwards of 60 watts—the actual
power depending on the number and
type of floppy and hard-disk drives,
expansion boards, and the internal
modem.

Another advantage in using our
UPS is that it supplies ““clean™ power:
defects such as noise, surges, or low
voltage on the powerline will not af-
fect the computer’s opcration.

The load

Before undertaking construction,
be sure that the planned load will not
exceed the capacity of the UPS. Cur-
rent ratings for computer peripherals
are maximums that may occur only

UNINTERRUPTABLE

CHARGE OFr  Orerans

uUrs
@

110 voltg
60 hz

Power failures? Don’t worry!

This UPS will keep your computer running

when the powerline fails.

DUANE M. PERKINS

momentarily when a motor starts.
The author operates a Radio Shack
Color Computer 2 and a disk drive
even though the combined current rat-
ing is .53 amperes. The momentary
overloads do not adversely affect op-
eration. If the load can operate satis-
factorily when a 25-ohm, 10-watt
resistor is connected in scries with
one of the leads from the powerline,
then it should operate from the UPS.

The power supply

The power supply is unique in that
it draws energy from an external 12-
volt storage battery as well as from the
AC power line because the battery is
required for circuit operation. As
shown in Fig. I, when CHARGE-OFF-
OPERATE switch S1 is set to either the
CHARGE Or OPERATE position, rclay
RY2 is energized and its contacts sup-
ply AC power to the primaries of
power transformers TI and T2. The
current from the secondaries is ree-
titied by diodes DI, D2, D3, and D4.

www americanradiohistorv com

Chokes LI and L2 limit the charging
current to the battery and also block
most of the ripple. The choke coils are
available in Radio Shack’s 270-030
automotive filter kit. The 220-pF ca-
pacitors that come in the kits can be
used for C6 and C7. Diode D5
provides “‘crowbar” overload protec-
tion; its job is to protect the other
components by causing fuse Fl to
blow out if the battery is inadvertently
connected with its polarity reversed.

Op-amp IC1 is connected as an in-
verting voltage comparator whose ref-
erence potential can be varied through
the range of 11 to 14 volts by potenti-
ometer R3. When the battery voltage
drops below the reference, opto-cou-
pler IC2 is triggered, which energizes
rclay RY1. Current flowing through
RY I’s contacts will charge the battery
it the load is light. When the UPS is
operating at or near its full capacity.
an external battery charger is required
to supply cnough current to keep the
battery from being discharged. A 10-
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ampere charger is recommended.

o 23 Since most battery chargers do not
( I ; & o : £2 have a filter. a Radio Shack 270-051
R2 & - 1N4001 33K -TR4001 (SEE TEXT) - 10-amp. filter should be connected be-
I 300 ¢ MA—— -= NO— - tween the charger and the battery to
== N ?.? Jé"» reduce ripple. So as not to overcharge
! 39K '7§}>5 AN O the battery, the charger should be
} 5\3 :‘S; ARA— L V0C turned on only when the UPS is oper-
Rl OUTPUT  ated under full load.
JF 05 L R e ; & 3[512011 ' S OF The 12-volt DC output at jacks J1
C3T WE 33 i L J2 and J2 can be used to power a small
lmoo 3 = T = ; lamp and possibly a small 12-volt TV
C =l W o WL = 1 B e, TR recei'vcr for use as an emergency
CONTACT,] MO T ﬁ T0 i monitor. Fuse F2 should be Vsmallcr
; 7 1 | ate L | & ¢—{8 > METER & than 10 amps so that the main fuse,
M [ B L g" AN YL AT et - F1. will not blow if the 12-volt output
m;“aoo f = DEOT is accidentally shorted.
= S CENTER OFF‘L————**'

i 2 Sy o Sl OCHARGE| . The amplifier
gl . Tl | B " T ' As shown in Fig. 2, the AC output
- 1!N;4L100 ¥ e of the UPS is supplied by a trans-
| _X:j former-coupled Class-B amplifier.
. LME1 gw F- The four pairs of Darlington-con-
ngVC&A\T‘.E' 12v R AP 1A nected transistors (Q4—Q8, Q5-Q9,
GENERATGR D Q6-Q10 and Q7-Ql1) function as
f e @! \i\‘ 1"5“0' 4%0 700 emitter-followers to supply voltage to
= : =t 11 e f = [, wiRes % the primaries Qf power transformers
LA AN S TS5 and T6, which are standard power
v > transformers connected in reverse—

‘BATTERY -
; the secondary windings serve as the

FIG. 1—WHEN THE UP’ IS NOT CPERATING, or operating under a light load, this power supply also is primaries and vice versa.

used to charge the 12-volt battery. When the UPS is under a heavy load, however, an external 10-amp Capacnor C8 filters any high-fre-

chatger is needed to keep a full charge on the batteries. To prevent overcharging the battery, that , . -

charger must be turned off whenever the UPS is not operating. quency components that result from

oty + 12V
SEd From st
O D 5 P! ] 15
ZNZZZZ Z; = g v 501
RI0 & S8 »—% cs
4003 5 1
FEOM = =
SINEWAVE o
GENERATGR  $gr b
mw
R 4
22001
e O GND.
cs
0022
< /3
(W 4 T6
2 33 < syl > .
= < __%“ = METER
? b =
ard g 5 g RECT.
W00% MR = — L
A=Y=

MJ2955

FIG. 2—THE AMFLIFIER STEPS UP tha 60-Hz signal from the sinewave generator to nominally 120
volts. To ensure a clean output, C8 is included to remove any high-frequency components caused by
crassover distortion or clipping from the output. It also orevents high-frequency self oscillation.

www americanradiohistory com
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FIG. 3—THE TONE GENERATOR first develops a 60-Hz squarewave. IC5-b and IC5-c then shape the
squarewave into a sinewave.
amplifier crossover distortion or clip-
ping, and also prevents high-frequen-
cy self-oscillation. U
A [ Jd e AC
AT\m_ol the D‘ullnglon~ pairs are OUTPUT
driven in parallel by transformer T3,
the other two are driven in parallel by
aetl and. D1z +12v
T4. Dl()dL§ D11, D12, D13, and- D14 o - AL
provide a fixed DC base voltage that \ R36
biases the output transistors near cut- N804 4"9'5' g
(4)
off.‘ _ . / R37&  AC
The Class-A drlycrs, transistors QZ D19 D20 1K 2 EL R28
and Q3, also consist entirely of emit- e :
_— : , 1 SUPPLIED
ter followers. The necessary voltage L c18 i £ 3
e . vitled by T’;' i Ttl $ ! WITH METER M
stgp—up IS provide v 13 and ) FROM : S2 0-15VDC
which are also standard power trans- AC :
formers connected in reverse. Tran- OuTPUT L

sistor QI drives Q2 and Q3 in parallel.
The base of QI 1s directly coupled to.
the output ol 1C5-d (see Fig. 3), which
is at 4.5 volts DC. Phasc reversal for
push-pull drive of the output stage is
accomplished with proper connection
of the secondaries of T3 and T4.

The sinewave generator

As shown in Fig. 3, the oscillator is
built around IC4, 1 567 tone detector.
The IC’s {ree-running frequency is
controlled by resistors R26 and R27,
and capacitor Ci4, and is set as close

> A

AC iDC

FIG. 4—THE METER CIRCUIT MEASURES both the battery voltage and the UPS output voltage. It.is
calibrated to the output voltage by potenticmeter R37.

to 60 Hz uas possible. IC4’s square-
wave output is converted to a triangle
wave by IC5-b, which is in turn con-
verted to a sinewave by 1C5-c. Op-
amp 1C5-d’s gain i1s controlled by po-
tentiometer R35, which is used to set
the AC output voltage,

Op-amp ICS5-a converts the sine-

WWWw.americanradiohistorv.com

wave from the 12.6-volt output of T2
to a 60-Hz pulse train. D15 protects
against damage that could occur if the
inverting input were to go negative
with respect to ground; the diode is
normally reverse biased. The 60-Hz
pulses, which are coupled to 1C4
through C12 and D16, cause the os
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All resistors are Y2-watt, 10% unless
otherwise noted.

R1, R10, R11—470 ohms

R2—330 ohms

R3, R37—1000 ohm trim pot

R4, R5—3900 ohms

R6, R12, R13, R34—3300 ohms

R7, R9, R16—220 ohms

R8-—1000 ohms

R14, R15—4700 ohms

R17—150 ohms

R18, R19, R21, R25, R26, R36—10,000
ohms

R20—5000 ohm trim pot

R22, R23, R28—100,000 ochms

R24—1 megohm

R27—10,000 ohms trimmer
potentiometer

R29—150,000 ohms

R30, R31, R32, R33—330,000 ohms

R35—100,000 ohm potentiometer

Capacitors

C1, C2—4700 pf, 35 volts, electrolytic

C3—1000 wf, 35 volts, electrolytic

C4—100 pf, 35 volts, etectrolytic

C5—.0022 pF, 250 volts

Cse, C7. C10—220 puf, 35 volts,
electrolytic

C8—.1 uf, 250 volts

C9, C15—10 pf, 35 volts, electrolytic

C11, C14—1 uF, 10 volts, tantalum

PARTS LIST

C12—.1 pF, 50-volts

C13—4.7 uF, 35 volt, electrolytic

C16—1 uF, 10 volts, metal film

C17—.022 uF, 10 volts

C18—4.7 pF, 10 volts, nonpolarized
electrolytic

C19—1 uF, 250 volts

Semiconductors

IC1—741 op-amp

1C2—MOC3010 opto-triac coupler

IC3—7805 voltage regulator

IC4—567 tone detector

IC5—quad op-amp, TLC274, TL.084 or
similar

Q1—2N2222, NPN small-signal
transistor

Q2-Q7—MJE34 transistor

Q8, Q9, Q10, Q11—MJ2955 transistor

D1-D5—1N5400 silicon rectifier diode

D6, D9-D14—1N4001 silicon rectifier
diode

D7—5-volt Zener diode D8—9-volt
Zener diode

D15—1N34A small-signal germanium
diode

D16—1N914 small-signal silicon diode

D17, D18, D19, D20—1N4004 silicon
rectifier diode

LED1—Light-emitting diode

Other components

CB1—2-amp, 120-volit pushbutton circuit
breaker

| o=
—R6— ——C4———

T0
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o) 7 Elnna
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c3| DIO* a0
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BATTERY

FIG. 5—THE PARTS PLACEMENT diagram for the power supply. Make certain that the parallel-wired
connections of T1 and T2 are in-phase. Reversed phase will produce zero output.

cillator to lock to the powerline tre-
quency. Some degree of control over
the exact phase relationship is possi-
ble by adjusting potentiometer R20.
When properly adjusted, the AC out-
put will be in-phase with the
powerline, and the unlocking and

locking that occurs when the power

fails and then returns will be gentle,
causing very little disturbance.

The sinewave generator is supplied
with clean, ripple-frec 9 volt power by

1C3, a 7805 5-volt regulator. Pin 3 of

the regulator is held at 4 volts above
ground by RI6 and RI7 to obtain 9
volts output.

www americanradiohistorv com

F1-—10-amp automotive-type fuse

F2—automotive-type fuse, as required
for 12-VDC output

LMP1-—12 volt panel lamp

J1, J2—5-way binding posts

L1, L2—choke coil, from Radio-Shack
270-030 filter kit

M1-—0-15-VDC voltmeter

PL1—3-wire line cord with grounding
plug

RY1—DPDT relay, 120-VAC coil, 10-amp
contacts

RY2—SPST or SPDT relay, 12-VDC coil,
3-amp contacts

S1—DPDT toggle switch, center off, 20-
amp contacts

S2—DPDT mini toggle switch

SO1—AC outlet, single or duplex

T1, T2—Power transformer: 120 volt
primary; 25.2-volt, 2-amp secondary

T3, T4—Power transformer: 120 volt
primary; 12.6-volt, 300-Ma secondary

T5—Power transformer: 120 volt
primary; 12.6-volt, 3-amp secondary

Miscellaneous: Two automotive-type
fuse holders, chassis mounting 12-VDC
cooling fan suitable 12-volt battery ca-
ble suitable enclosure hardware

The meter circuit

Either the battery voltage or the AC
output voltage can be monitored with
the meter circuit shown in Fig. 4. A
bridge rectifier made up of four sil-
icon rectifier diodes converts the AC
to DC, which is filtered by C19. A
DPDT switch connects a 15-volt DC
voltmeter to the 12-volt supply or the
voltage divider consisting of R36 and
R37.

Construction

There are two important considera-
tions to bear in mind. A considerable
amount of heat is generated, par-
ticularly by Q8, Q9, Q10, and Q11. A
large heatsink is required for those
transistors, and a small tan is ¢ssential
to keep the heatsink at a reasonable
operating temperature. The physical
placement of the components should
allow for free movement of air
through the enclosure, with the intake
through the sides and the exhaust
through the top. The heat-sink should
be located near the fan. The power
supply’s rectifier diode should also be
located near the fan and mounted so
that the leads hold them about a half
inch above the board. To protect
them, Q2 and Q3 should each be fitted
with & small heatsink.
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FIG. 7—THE SINEWAVE GENERATOR’S parts
layout. Nothing is critical.

The amplifier draws a very high
current. A fraction of a volt lost as a
result of voltage drop in the power
supply leads will result in several volts
lost at the output, so use heavy-gauge
wire for all leads from the power sup-
ply and battery to the center-taps of TS
and T6, and to the chassis ground.
(12-gauge wire is recommended.)

A Radio Shack 270-238 aluminum
chassis box makes an excellent heat-
sink. Mount the cover upside down in
the bottom of the enclosure. Mount
the power transistors on the other sec-
tion with the leads protruding inward.
The transistors’ metal cases, which
are connected to the collectors,
should be grounded to the heatsink.
Drill holes for D11, D12, DI3, and
Dl4, sized for a tight fit. Position
pairs of diodes between the two tran-
sistors they affect electrically; i.e.,
D11 and D12 between Q8 and Q9; D13
and D14 between Q10 and QI1. Use a

small amount of heat-sink compound
when mounting the transistors and di-
odes. Insert the diodes in their mount-
ing holes so that the leads from the
anode of D11 and the cathode of D12
protrude from the top. Bend and sol-
der the leads together to form a bar
between the two diodes. Do the same
with D13 and D14. Use soldering ter-
minal strips on the underside of the
heatsink for all connections.

Position the heatsink in the other
half of the chassis box so that the tops
of the transistors will be near the fan,
then drill holes for self-tapping screws
to hold the two halves together. Trans-
formers T3 and T4, and chokes L1
and L2 will fit nicely in the lower half
of the chassis box.

The large power transformers can
be mounted in the base of the en-
closure to either side of the heatsink.
The sides of. the enclosure should be
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FIG. 8—THE PARTS LAYOUT for the meter board
is simple, but there are many connections to

other circuits; so take extra care with the inter-
connections.
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vented so that cool air is drawn over
them. Depending on the enclosure
used, it may be necessary to provide a
shelf over each pair of transformers
for the associated components.

Although printed-circuit board
construction isn’t required, it is rec-
ommended, and foil patterns are
shown in PC Service for those who
wish to use them. The corresponding
parts-placement diagrams are shown
in Figs. 5-8. The foil patterns can be
modified to suit your needs, or the
circuits can be built in a similar man-
ner on perforated wiring board.
Mounting tabs of Q2, Q3, Q4, Q5,
Q6, and Q7 are their collector con-
nections; they must be grounded by
machine screws if PC board con-
struction is used.

The author used a small section cut
from an aluminum chassis box as a
heatsink for Q2 and Q3. That heatsink
is mounted against the transistor’s
mounting tabs with machine screws
extending through holes drilled in a
lip on the heatsink. The heat sink ex-
tends down over the edge of the PC
board into the flow of air entering the
side of the enclosure. The sinewave
generator board is piggy-backed over
the amplifier board using 6-32 ma-
chine screws and spacers.

The fan must operate on 12-volts
DC, otherwise cooling would be lost
during a power outage. Mount the fan
in the top of the enclosure so that it
exhausts the air. The vent should be
closed except for a circle whose diam-
eter matches that of the fan blades, so
that all air must enter the enclosure
through the side vents.

Testing the power supply

The power supply should be tested
before the amplifier is connected.
That can be done before the amplifier
is even built. Set R3’s wiper at the end
that’s connected to R4. Do not plug
the linecord into an outlet yet. Con-
nect a 12-volt storage battery to the
supply and set S| to either CHARGE or
OPERATE. Relay RY2 should energize
and LEDI should light. You should
measure about 12 volts at pins 2 and 7
of ICI1. Pin 6 should be low.

Plug the linecord into an outlet.
Lamp LMPI should light. Relay RY1
should remain deenergized and you
should measure about 14 volts at its
normally-open contacts. Pin 7 of IC]
should measure about 14 volts and pin
3 should measure about 11 volts. Pin 6
should remain low. Rotate R3 to its
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THE UPS IS BUILT LAYER ON LAYER upwards
from the base of the cabinet. Stacked mounting
nuts, or spacers, at the mounting screws can be
used to separate the layers.

opposite end to obtain 14 volts at pin
3; RYI should now cnergize and
LED! should be dark.

You should measure about 13 volts
across the battery. Rotate R3 just to
the point where RY | deenergizes.

The charger should cycle off and on
as the battery voltage rises and falls.
The correct setting of R3 is where,
with a fully-charged battery, the
charger cycles very infrequently and
turns off almost as soon as it turns on.
The battery potential should measure
12.5 volts with no charging current.
Atalower battery voltage, the charger
should cycle unless the battery is so
badly discharged that the full current
of the charger cannot bring the volt-
age back up to 12.5.

Testing the sinewave generator

The sinewave generator can be test-
ed independently. If you build it on a
PC board without the 9-volt regulator,
you can use a 9-volt transistor battery
or an external power supply for the
test. Set R20’s wiper to its ground
end. A scope should show a square-
wave at pin 5 of IC4. With a 60-hertz
sinewave driving the scope’s horizon-
tal sweep, set R27 for a frequency of
60 Hz—which will produce a rec-
tangular Lissajous pattern. The fre-
quency need not be exact. A slowly
changing pattern is acceptable.

With the scope set for a normal 60-
Hz sweep, you should observe a tri-
angle wave at the output of IC5-b and
a sinewave at the output of IC5-c. A
sinewave should also be present at the
output of IC5-d, varying in amplitude
as R35 is adjusted. If any of those
tests arc negative, check tor 4.5 volts
DC at all input and output pins.

With 12.6-volts AC connected to
R21, rotate R20 until the scope shows
output pulses from 1C5-a: The os-
cillator should be locked to the line
frequency. Set up the scope for a
Lissajous display as before aund ob-
serve the output from IC5-d. It should
be an oval that is nearly closed. It
should be possible to adjust R20 so
that the display is very nearly a slop-
ing straight line, indicating that the
output signal is in-phase with the
powerline. If the AC signal is re-
moved by unplugging the linecord,
the pattern should begin a slow
change to an oval that opens and
closes. Readjust potentiometer R27 in
order to minimize the rate of change.
When the AC signal is restored, the
display should quickly return to the
sloping line pattern.

Testing the meter circuit

The meter circuit can be tested and
calibrated by connecting the rectifier
to the AC powerlinc. With S2 in the
Ac position, adjust R37 for a meter
reading one-tenth that of the AC line
voltage as measured independently
with a calibrated meter. If there is no
reading, check for about 130 volts DC
across C19 to see if the rectifier is
properly connected. A scope will
show a large ripple component since
C19 has a relatively low capacitance.

Testing the amplifier

Connect the amplificr to the 12-volt
power source and the sincwave gener-
ator. Set the wiper of R35 to the end
connected to the output of 1C5-d,
which is the setting for a zero output
signal. Sct S1 to the OPERATE

THE AMPLIFIER OUTPUT TRANSISTORS (one
is under the function switch) are mounted on the
top of a small chassis box that serves as the
heatsink. The cooling fan is positioned on the
cabinet cover directly over the transistors.

wWwWw americanradiohistorv com

position. Check for 12.5 volts at the
emitters of Q2, Q3, Q8,Q9, Ql0, and
QI1. Those transistors should become
slightly warm, but not hot. Check for
about 11 volts at the bases of Q4, Q5,
Q6, and Q7, and for about 4 volts at
the emitter of Ql.

During the following procedures,
use the same caution in handling the
output as you would with [17-volt
household power. Connect one lead of
each of the 120-volt windings of T5
and T6 together, leaving the others
unconnected. Connect an AC volt-
meter across one of the windings and
set it to a range higher than 110 volts.
Slowly rotate R35 until there is a mea-
surable output voltage. If that fails.
make sure that drive to the output
stages are opposite in phase. The AC
voltage from the base of Q4 or Q6 to
the base of Q5 or Q7 should be twice
the reading to ground. If it is not,
reverse the connections to the wind-
ings of either T3 or T4, not both.

Next, check that the 120-volt wind-
ings of TS and T6 are parallel-con-
nected in-phase. Connect the volt-
meter to the leads left unconnected. If
the voltage is double the previous
reading, the windings are connected
in series. Reverse the connection of
onc of the windings. If no voltage is
measured, connect the other two
leads together. Connect a 15-watt
lamp to the output. Adjust R35 for
full output. The lamp should reach
full brilliance and you should mea-
sure about 125 volts.

Using the UPS

In use, S1 should be set to OPERATE
before the load is switched on. Check
the AC output to be sure it is supply-
ing at least 120 volts; the voltage will
drop slightly under load. If the volt-
age is wavering, the oscillator is not
locked in synchronization with the
power line; readjust R27 and R20
after a short warm-up period. When
properly adjusted, lock should occur
at turn-on.

Switch the load on and recheck the
voltage. It cannot be set high enough
to cause harm, but it nced not be set to
the maximum. Some clipping will oc-
cur at the highest setting. A dip to 110
volts during operation of a discon-
tinuous load, such as a disk drive or a
printer, is acceptable.

The duration of operation during an
outage will depend on the size of the
battery. A motorcycle battery should
allow 15 minutes of operation.  R-E



PERHAPS THE MOST SERIOUS PROB-
lem with any kind of radiotelephone
transmission is its inherent lack of
privacy. Anyone can monitor the sig-
nal—using a scanner or a con-
ventional receiver—and cavesdrop on
both sides of the conversation.

Although there may be legal con-
siderations either in effect now or un-
der consideration that would limit or
prevent the unauthorized reception of
some or all radiotelephone signals,
the fact remains that there is un-
authorized eavesdropping that no
amount of laws, rules, or regulations
is going to stop.

To thwart both eavesdropping and
the unauthorized use of information
that might be attained, many com-
munication systems make the signal
unintelligible through some kind of
scrambling; and only those specially-
equipped receivers having matching
decoder circuits can unscramble the
signal.

One relatively simple but effective
technique that’s used to scramble
voice transmissions is known as ““fre-
quency inversion.” Briefly, in fre-
quency inversion a fixed-frequency
scrambling “‘carrier”” is mixed with
the audio signal in such a way that the
original audio spectrum is translated
into a different spectrum, and the re-
sulting transmitter modulation sounds
like duck chatter. As a matter of fact,
the scrambled sound is often called
“Donald Duck.” Even if the
scrambled duck chatter is translated
back to the vicinity of the original
spectrum, but not necessurily back to
the original frequencies, the audio
will still be unintelligible.

Frequency-inversion scrambling is
commonly used by the police for ra-
dio communications in order to pre-
vent casual listeners from eavesdrop-
ping on sensitive messages. Private
enterprises also use similar methods
to scramble telephonic communica-
tions to prevent the interception of
proprietary information.

SUIEDEREIS

AUDIO
SYSTEM

AUDIO 3§
—_IN

Here's a high-tech version of

the old “Captain Midnight”
secret decoder ring. Only this

time out you scramble and
unscramble sound instead of
wriften messages.

KEVIN LINDELL

Your own scrambler

[f you have a need to scramble and
descramble any kind of radio or telc-
phone voice message, even a cassettce
tape that is sent through the mail,
you’ll find you can do the job quickly
and cheaply with the combination
scrambler/descrambler unit described
in this article. The scrambled output,
whether by radio, telephone, or tape,
sounds similar to the duck chatter that
is produced when a single-sideband
radio transmission is received by an
AM receiver.

www americanradiohistorv com

SCRAMBLING

The scrambler/descrambler uses a
device called a balanced modulator to
produce trequency-inversion scram-
bling. A balanced modulator is a spe-
cial kind of mixer that will produce an
output containing sidebands when fed
both a carrier frequency and modula-
tion. The upper sideband consists of
the sum of the carrier frequency and
the modulating frequencies while the
lower sideband consists of the dif-

ference frequencies. It is the dif-

fercnce frequencies in the lower
sideband that arc used tor scrambling.

The balanced modulator

The balanced modulator inherently
tries to null the two original input
frequencics in the process of creating
new products at its output.

If the carrier and modulation waves
are of the form:

Apgax Sin(wt) 1)

where, A = Amplitude, o =(2xf),
f=trequency, and t=time, then,
multiplying two such waves produces:

Aout = (A (AL)(SIn o )(sin vt (2)

where, m =modulation frequency,
and ¢ =carrier frequency.
Recalling the trigonometric identity:

(sinA)(sinB) = Y2[cos(A-B) —cos(A + B)] (3)

substituting equation (3) into (2) pro-
duces the following equation, which
clearly shows the sidebands:

A
%[oos%(fc A

m

AOUT

—cos2n(f. +f )t} 4)

m
where
cos2n{f, — f )t
is the lower sideband and
cos2n{f + f )

1s the upper sidcband
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FIG. 1—THE MODULATION WILL FOLD BACK ON ITSELF if the carrier is within the modulation
passband. a shows how the modulation is inverted and shifted higher in frequency if the carrier signal
is displaced from the highest modulating frequency. In bthe carrier is just above the audio band so the
modulation is invertec, but the difference frequencies occupy essentially the original passband. In ¢
the carrier is within the audio band, causing some modulating frequencies to fold back within the

audio band.
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c

FIG. 2—HOW THE SCRAMBLER'S modulation

works. If the audio signal shown in a is used to

modulate the square-wave carrier in b, the resul-

tant output is the sigral shown in c: the original

audio chopped by the carrier.

Il the carrier frequency is not high-
er than the audio range to be inverted,
then a distortion that 1s known as «/-
iasing will occur in which the audio
frequencics appear to “fold over™ on
themselves. Figure 1 shows how the

aliasing effect might affect a
scrambler/descrambler. Figure 1-a
might be considered normal modula-
tion/carrier positioning. As the car-
rier frequency moves closer to the
audio band (Fig. 1-b). the sideband
spectrum is shifted lower. When the
carrier is within the audio range (Fig.
I-¢). it causes the output spectrum to
produce false, or aliased. products
that are “folded” around the carrier
frequency.

There are two basic ways to make a
balanced modulator. One method

uses devices that have non-linear
characterisiics, such as a diode’s volt-
age/current relationship. That method
requires a critical matching of the
components to achieve good perfor-
mance. The second method, which is
used in the scrambler/descrambler,
uses time-variant devices having two
states, cither on or off. The two-state
characteristic can be used to pass or
not pass a signal through a circuit or a
circuit path. If the signal can be tog-
gled through a symmetrical pair of
switches whose outputs are summed
in a balanced manner (i.e.., with equal
magnitude and opposite sign), the re-
sult will be the signal multiplied in
time by the switching rate.

The balanced modulator in our
scrambler/descrambler uses a quad
FET IC having four closely-matched
switches in a single package (which
reduces the component-matching
problem). The circuit also uses an op-
amp to provide the balanced summing
operation. The switches are con-
trolled by the clock circuit. Toggling
the switches rapidly creates a constant
amplitude and frequency square-wave
carrier for the balanced modulator.

How it works

Figure 2 shows how the scrambler
works in the time-domain. Fig. 2-a
shows a typical sinewave audio-input
signal. Figure 2-b shows the square-
wave carrier. If the input signal 1s
chopped by the carrier into several
smaller pieces at the carrier rate and
the phasc is reversed at each chopped

FREQUENCY SPECTRUM DF BALANCED MDDULATOR

INSTANTANEOUS
AU0I0
w | meuT Sl REaTE
CLOCK
= / RegvengaL CLOCK 5th HARMONIC
a CLOCK 3rd HARMONIC  CLOCK
= OIS‘BRTION 1 OISTORTION
P I N Y il ol AWl R .l..;l.l'./lnnnnlnnn.
500 3000 3500 7000 10500 14000 17500
FREQUENCY (Hz)
a
LOWER UPPER
o SIDEBAND SIDEBAND
2
: N T
=
L-¢

.....l.....l...1.lll....L.....lll,,.

3000 4000

10000 11000

17000 18000

FREQUENCY (Hz)

b

FIG. 3—THE SQUARE-WAVE CARRIER produces unwanted audio products in the form of harmonics
and sidebands, shown in a. Those products must be filtered out. The resulting frequency spectrum,
shown in b, has components located at the modulation frequencies both above and below each carrier

harmonic.
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FIG. &—FUNCTIONAC BIAGRAM OF RAMBLER. The switching is 5ci'uallqy done gyé balanced
modulator that is driven from the carrier generator. )

interval, the resulting output will ap- torted speech, the signal will be re-
pear as shown in Fgure 3-¢ when stored to its original form.
viewed on an oscilloscope. A graphic representation of how
As shown in Fig. 3-a. the square- the scrambler/descrambler affects the
wave carrier also produces unwanted normal audio input is shown in Figure
audio products in the form of harmon-  3-h. The carrier, or switch-toggle
ics and sidebands. Those products rate, is set at 3500 Hz. The audio
add to the distortion and must be fil- input at the instant shown in this ex-
tercd out in order to return the audio ample equals 500 Hz. Note the side-
signal to its original form. bands that are produced. The upper
Mixing the squarewave with the au- sideband, also called the sum fre-
dio-input signal results in an output quency, is equal to the carrier fre-
that has sideband components cen- quency plus the audio frequency,

tered around each harmonic of the which, for this example, is 4000 Hz.
squarec wave. As shown in Fig. 3-b, (3500 Hz plus 500 Hz.) The lower
the resulting frequency spectrum has sideband, or differcnce frequency, is
components located at the modula- 3000 Hz. (3500 Hz minus 500 Hz).

tion frequencies both above and be-  Having selected the lower sideband as
low each carrier harmonic, but there the scrambled audio, the SO0 Hz tone,
are no components at the carrier fre-  which was put into the scrambler, is
quency or its harmonics. Filteringout  changed into a 3000 Hz tone. Sim-
the lower sideband, which is below ilarly, a 3000 Hz audio input tone

the fundamental frequency of the produces a 500 Hz output tone . Carry-
squarewave, produces the scrambled ing that process on for the entire spec-
audio output. trum of input audio frequencies

As long as the carrier switching-  produces the scrambled result. Re-
rate is maintained slightly above the  versing the process cffectively de-
normal audio range, the scrambled  scrambles the audio. The original
audio will still be audible, but low  carrier tone may still be heard when
input tones will produce high output  there is no audio modulation pres-
tones, and vice-versa, making the  ent—although at a volume much be-

final output sound highly distorted  low that of the scrambled audio level.
and unintelligible. If an identical  Carrier leak-through is due to the fact
method is used to demodulate the dis-  that the carrier frequency is in the

www americanradiohistorv com

audible range and that the balanced
modulator is not perfectly balanced.

The major components

Figure 4 is a block diagram of the
scrambler’s five major sections. The
CARRIER GENERATOR 1s an RC clock
and divide-by-four counter that pro-
duces the switching signals for the
balanced modulator.

The ANTI-ALIASING BANDPASS FIL-
TER conditions the audio-input signal
by limiting the frequencies fed into
the bulanced modulator to the nomi-
nal range of 300—to 3000 Hz, thereby
reducing the high-frequency compo-
nents that would cause aliasing distor-
tion. Without the filter the balanced
modulator would include erroneous
information that would appear in the
output signal as distortion.

The BALANCED MODULATOR is the
heart of the scrambler/descrambler.
Its purpose is to feed the conditioned
audio input alternately, at the timing-
generator rate, to the inverting input
and then the non-inverting input of a
differential amplifier. That process
mixes the conditioned audio with the
timing generator’s square-wave sig-
nal, thereby creating a composite out-
put signal that contains several
sideband and harmonic frequencies.

The LOWPASS FILTER removes all
but the first lower-sideband frequen-
cies from the balanced modulator’s
output. The filter’s output is “inverted
audio,” the scrambled signal.

The SPEAKER AMPLIFIER drives an
internal speaker. When the device is
used as a scrambler the speaker re-
produces the scrambled output from
the lowpass filter. When the device is
used as a descrambler the speaker re-
produces the descrambled sound. Al-
ternately, the sound can be fed
through the TAPE oUTPUT connection
to an external amplifier, speaker, tape
recorder, or whatever.

Circuit description

Figure 5 shows the schematic of the
scrambler/descrambler. Integrated
circuit ICI is an astable 7555-timer
circuit running at approximately 14
kHz. The timer’s frequency is deter-
mined by RI1, R2, and C2. Smali
changes to the frequency can be made
by adjusting R1, which is an exter-
nally-accessible multi-turn trimmer.

The output from ICI is fed to the
clock input of IC2, a dual D-type flip-
flop that is used to divide the 14-kHz
clock output by a factor of 4 (+2 +
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FIG. 5—THE COMBINATION SCRAMBLER/DESCRAMBLER. Switch S1 controis the power through
one secfion and bypasses the scrambler through its other section.

- 2). The division creates a 3.5-kHz
50% duty-cycle square wave at 1C2
pin 13, and an identical but inverted
waveform at pin 12. The two square-
wave signals are used as carriers to
control IC4, a quad analog switch that
functions as the balanced-modu-
lator’s switching network.

The other input to the balanced
modulatoris the audio signal from Jl
that is to be scrambled. The input
signal should be derived from a low-
impedance source such as i tape-play-
er’s headphone or speaker-output
jack. Using a line-level or aux signal
source is not recommended because
the scrambler’s speaker is connected
directly to the audio input when the
scrambler unit is off, and the low im-
pedance of the speaker would load
down a high impedance line or aux
signal source. The input signal’s fre-
quency range is limited to nominally
300-3000 Hz by bandpass filter IC3-a.

At any given time the squarewave
carricr will turn on either switches

1C4-a and 1C4-d, or IC4-b and IC4-¢
at the 3.5-kHz rate. When switches
1C4-a and 1C4-d arc on, 1C4-d passes
the audio input signal to the non-in-
verting input of differential amplifier
1C3-b, and IC4-a terminates the inver-
ting input. Switches IC4-c and 1C4-d
work similarly on the other half of the
squarewave carrier cycle.

Unity-gain differential-ampliticr
IC3-b multiplies the audio input by a
factor of plus or minus one. depend-
ing on the state of the 1C4 switches.
Resistors R7 and R8 set the gain on
the inverting input while resistors R9
and R10 set the gain on the non-inver-
ting input.

The balanced-modulator output,
IC3 pin 1, is ted through the R11/C7
low-pass filter, which passes only the
scrambled audio to TapE OUT jack J2.
The output level from J2 will depend
on the input level to the scrambler. A
sample of the signal fed to J2 is also
fed to audio power amplifier ICS. The
output of that device drives SPKRI.

www americanradiohistorv com

Switch S1 turns the scrambler cir-
cuit on and off. When switch S1is off,
section Sl-a connects the audio input
directly to the speaker, thercby by-
passing the audio scrambler circuit so
that normal, unscrambled audio, can
be monitored.

Construction

A template for the printed-circuit
board is shown in PC Service. A pre-
drilled board is available from the
source given in the Parts List. Figure 6
shows how the components are in-
stalled on the PC board.

Although there is nothing unusual
about the assembly, standard CMOS
component-handling precautions
should be used avoid damage from
static discharges. Whether you
choose to use a large or a small cab-
inet, installation of the switch and the
Jacks is easicer if they are pre-wired to
the PC board betore being mounted
on the case.

If you intend to unscramble mes-
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FIG.7—THIS ARRANGEMENT CAN BE USED for either scrambling or descrambling a signal provided

by a radio or tape player.

sages from several sources using dif-
ferent scramblers, it’s possible that
trimmer potentiometer Rl might have
to be re-adjusted for each scrambling
source; hence, to minimize head-
aches later on, R1 should be installed
so that it is conveniently accessible
from outside the cabinet.

Tuning and adjustment
Trimmer potentiometer RI, which
is used to tune the square-wave scram-

bling/descrambling carrier signal,
should initially be sct to approx-
imately its center position. If the
scrambling device that was used to
scramble the audio is also used for
descrambling, no further adjustment
will probably be required. It difierent
scrambler units are used. as is surce to
be the case in a typical two-way com-
munication setup, the receiving unit’s
RI will have to be tuned manually
until the scrambled audio is suc-

www americanradiohietory com

PARTS LIST

All resistors are Ya-watt, 10%, unless
otherwise noted.

R1—50,000 ohm, 10-turn trimmer potenti-
ometer

R2—27,000 ohms

R3, R4, R7-R10—100,000 ohms

R5—220,000 ohms

R6, R12—-R14—10,000 ohms

R11-—1000 ohms

R15—22,000 ohms

R16—1200 ohms

R17—10 ohms

Capacitors

C1—.01 nF, 100 volts, ceramic disc

C2—.001 pF, 100 volts, mica

C3—.005 pF, 100 volts, ceramic disc

C4—150 pF, 100 volts, ceramic disc

C5, C6, C13—.05 pF, 100 volts, ceramic
disc

C7—.033 pF, 100 volts, ceramic disc

C8, C10—0.1 pF, 100 volts, ceramic disc

C9, C11—10 pF, 10 volts, electrolytic

C12—220 pF, 10 volts, electrolytic

C14—100 pF, 20 volts, electrolytic

Semiconductors

IC1—7555, CMOS timer

1C2—4013, dual D-type fiip-flop

IC3—LM358, dual op-amp

1C4—4066, quad analog switch

IC5—LM386, audio power amplifier

Other components

B1-—9-volt battery

J1, J2—Miniature phone jack

J3—Two-circuit miniature phone jack

S1—DPDT toggle switch

SPKR1—2%" speaker

Miscellaneous: battery terminals, bat-
tery holder, printed-circuit board mate-
rials, enclosure, wire, solder, etc.

cessfully descrambled and can be
clearly understood.

Applications

The device can be used in many
applications, although its use may be
restricted by local and/or Federal
faws. It should only be connected to
the telephone line through an FCC-
approved interface., and in con-
formance with local regulations or
procedures of the local telephone
company. Be sure to comply with any
restrictions before using the device.

Figure 7 shows the scrambler/de-
scrambler connected to a radio, or a
tape player. In this application, the
device will either scramble the audio
coming from the source or descram-
ble an incoming scrambled transmis-
sion. The output can be monitored via
the built-in speaker and/or passed on
to a tape recorder.

The scrambler/descrambler also
can be connected between a tape re-
corder and its source in order to create

continued on page 77
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WHILE A STABLE REFERENCE I'RE-
quency is often nceded when doing
clectronics experimentation, generat-
ing one can present some problems.
Usually, a reference frequency is gen-
crated using either a crystal timebasc
or some form of line-frequency divid-
er. But crystal timebases are fairly
expensive and line-frequency divid-
ers usually require two or threc 1C’s to
get ausable 1 or 10 Hz frequency from
a 60-Hz linc. There is, however, a
relatively obscure CMOS IC that can
do the job inexpensively.

That 1C, the Motorola MC14566B
(and the equvalent 4566), carries the
imposing title of “Industrial Time-
base Generator,”” which is probably a
large part of the rcason it isn’t com-
monly used. However, the device can
be used anywhere an experimenter or
hobbyist needs an inexpensive refer-
ence frequency: in clocks, frequency
meters, period counters, etc.

Being a CMOS device, the
MCI14566B can operate with any sup-
ply between 5 and 15 volts. And,
being CMOS, it draws only about 10
MA of supply current across that volt-
age range.

Inside the MC14566B

As Fig. | shows, thec MCl14566B
contains three independent function
blocks: a BCD (Binary Coded Deci-
mal)-output divide-by-10 counter, a
BCD-output divide-by-5 or -6 coun-
ter, and a monostable multivibrator.
The two counters share a common
reset, which s tied to ground for nor-

FIG. 1—PINOUT AND BLOCK DIAGRAM of the
Motorola MC145668B, or the equivalent 4566,
timebase generator.

T
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FIG. 2—THIS RESISTOR-CAPACITOR-ZENER
network allows the MC145668B to take its clock
signal from either end of the transformer that
powers the circuit.

mal operation and brought high to
reset both counters to zero.

Both counters are clocked by the
falling or negative cdge of the clock
pulse, and both have pulse-shuping
networks on their clock inputs (¢4
and ¢ ;) that allow them to be directly
driven by a low-voliage sinewave sig-
nal via a resistor-capacitor-Zener net-
work like the one shown in Fig. 2. The
source for the sinewave is the trans-
former that powers the circuit; the in-
put of the network may be connected
to either end of the winding that

TABLE 1
: DIVISION DUTY
OUTPUT RATIO CYCLE (%)

AO 2 50
A1l 4 40°
A2 10 40
A3 10 20
BO 2(2.5) 50(40%)
B1 6(5) 33(40)
B2 6(5) 33(20)

‘PULSES IRREGULARLY SPACED
FIGURES IN ( ) FOR +5 MODE

www americanradiohistorv com

powers the MC14566B circuit. The
Zener should be a Y2- or I-in watt unit,
and have a voltage rating that’s within
10% of the supply voltage. With such
aZencr in place, the AC peak-to-peak
voltage (Vpp) can be from 70-200%
of the circuit’s DC supply.

Although the counters have stan-
dard BCD outputs, we have little need
for that format for our application.
Thereforc, it is more practical to re-
gard them as division-ratio outputs.
Table 1 shows the output-division
ratios and the accompanying duty cy-
cles for each counter’s outputs.

Using the IC

Figure 3 shows the most common
set-up for using the MC14566B as a
frequency standard. With the 60-Hz
signal from the transformer applied to
&y, the B2 output will provide a 10-Hz
frequency. If that signal is used to
drive ¢, the A3 output will provide a
1-Hz signal.

Many other output frequencics can
be obtained from the IC. The actual
output depends upon which output of
the first counter is used to clock the
second, and which of the seven out-
puts is then used. Through various
combinations, some 12 different fre-
quencies should be available, with
duty cycles 0i 20, 40, and 50 percent.

The third section of the MC14566B
1s a simple monostable multivibrator
with a fixed pulse-width output,
positive- and ncgative-edge trigger-
ing, and a normally-low output. With

continued on page 77
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Calibrating VCR Counters

COUNTER
MEMORY

Can't figure tape-timing? Heres an easy way to make a tape counter

ALL MODERN VIDEOCASSETTE RE-
corders and players, and some tape
rewinders, have either mechanical or
clectronic digital tape counters. With
very rare exception—those being the
few “pro quality” models with coun-
ters that indicate tape timing down to

“relative reading” devices. That is,
they have no correlation to actual tim-
ing nor to the length of tape used or
remaining. The digits are merely
numbers whose rate of change is
linked to the design of the mechanism
rather than the elapsed time of the
recorded program.

The counter is usually powered by a
belt that is driven in some way by the
take-up reel. Since the tape moves at a
constant speed and accumulates to an
increasing radius on the takeup reel,
as time goes on fewer revolutions of
the take-up reel are needed to hold the
same length of tape. Therefore, the
counter’s rate is constantly changing;
decreasing because the reel slows
down as the tape is wound.

When the rate changes continu-
ously, about the only value that a
counter has is to indicate the relative

indicate in hours and minutes.

FRED BLECHMAN

tape position. A given number of

counts from the beginning of a tape
should bring you to the same point on
the tape each time. Although that is a
handy way to locate a section of the
tape, the counter would be even more
usetul if its rcading were related to the
tape’s running time. For example, if
you go out for the evening and auto-
matically record four hours of TV
shows, on returning you can conve-
niently and quickly cue the tape to the
second, or even the fourth program by
fast-winding to a known time reading.

Recalibrating a conventional VCR
or rewinder counter to be time-indica-
ting is a rather simple task. We’ll
show you how easily you can do it
using two different methods.

Calibrating VCR counters

There are basically two ways to cal-
ibratc a VCR’s counter. One method
takes only paper and pencil, a watch
or clock that indicates in seconds, and
two hours of your attention. The other
method requires a video camera and a
specially prepared tape. Either way,
the results can be graphed as shown in
Fig. I through Fig. 4. Once you cali-
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brate your own counter, you’ll be able
to use the graph and the counter’s
reading so that you can fast-wind pre-
cisely to the desired selection.

The calibration procedures de-
scribed are tfor a VHS T-120 (2/4/6)
hour tape, which is by far the most
popular video-tape size and format.
(The procedure would be the same for
Beta tapes.) Keep in mind that all
tapes do not necessarily have the same
takeup-reel hub size, so never assume
that & counter reading has the same
meaning for various tape lengths. The

3501

T-30 60MIN.
00k 60 120 MIN.
LONG PLAY
© 250
=
[an]
< 2007 7-30 30 MIN.
€ f T-60 60 MIN.
& 190 : STANDARD PLAY
£ 100t
3k
S - T30 L T6D
g TAPE TAPE
P L,
0 15 30 45 60 75 90 105 120

RECORD/PLAY TIME-MINUTES
FIG. 1—IT'S ONLY NECESSARY to calibrate the
highest speed. The calibrations for a slower
speed are simply a linear muitiple of the highest
speed.
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T-80 30 MIN.
800 | T-120 120 MIN:
| STANDARD PLAY,

700
2 600
g 7-90 180 MIN.
ui 500 T-120 240 MIN.
o LONG PLAY
& 400
<
=
8300
200/
1-90 T2
100 TAPET T T TAPE
0 e
0 30 60 120 180 240

RECORD/PLAY TIME-MINUTES

FIG. 2—BECAUSE THE SAME SIZE hubs are
used, the curve for a T-90 tape is the same as the
first three-fourths of a T-120 tape.

T-3C 30 MIN. T-30 60 MIN.
T-60 60 MIN. T-60 120 MIN.
700 STANDARD PLAY  LONG PLAY

600
500
£ 1-30 90 MIN.
= 400 T-60 180 MIN.
o EXTRA LONG
& PLAY
£ 300
=2
o
< 200 T-60
TAPE
100 - _ T
TAPE
0 1
0 60 120 180

RECORD/PLAY TIME-MINUTES

FIG. 3—THIS IS HOW the calibrations for
“short” tapes work out for a particular Magna-
vox 3-speed VCR.

shorter tapes usc a larger-diameter
hub to create the visual appearance of
a “full reel.” In the VHF tormat, the
T-90 and T-120 tapes use the same
hub, while the T-30 and T-60 tapes
use a similar, but larger hub.

Time the tape

Timing a tape is an easy, but time-
consuming task. Start by completely
rewinding a T-30 or T-60 blank tape.
Then set your VCR’s counter to zero.
Next, set the recorder to the SP (Stan-
dard Play) speed, or whatever the fusz-
est speed (shortest recording time) is
called on your VCR.

Next, using a watch or a clock (a
stopwatch is best), wait until the sec-
onds are at zero and then start to rec-
ord. Every five minutes write down
the time and the counter’s reading. Do
that until the tape ends. That’s all
there is to it!

Using the data, plot a curve of the
kind shown in Fig. |I; which is for a

T-60 tape recorded on an RCA model
VBT200. Once you have drawn the
standard-specd curve you can plot a
curve for the LP mode (Long Play:

790 90 MIN.

T120 120 MIN.
TANDARD

w0 Spa0

T-90 180MIN.
T120240MIN.
LONG PLAY

T-90 270 MIN.

T-120 360 MIN.

EXTRA LONG
PLAY

-—T-120
TAPE

< T-90

TAPE

0 80 170 180 240 300 360
RECORD/PLAY TIME-MINUTES

FIG. 4—USING “LONG” TAPES on the Magna-
vox VCR, we find that the calibrations for the
0-500 reading are exactly the same as those for
the shorter tapes.

half-speed, twice-time) by simply
doubling the time for each counter
setting. Also, since the same hub size
is used, the counter rcadings for a
T-30 tape arc the first half of each
T-60 curve.

Figure 2 shows the the SP and LP
curves for a T-120 tape on the same
recorder. Notice that the T-90 tape is
shown as the first three-fourths of each
T-120 curve; that is because the same
size hub is being used.

The RCA model VBT200 recorder
is a relative antique; it has only two
speeds, 2 and 4 hours, so there are
only two curves for cach tape. Figures
3 and 4 show what the curves would
be like for a typical three-speed VCR;
in this instance a Magnavox model
VR8316BKOI.

The curves shown in Figs. 1
through 4 only illustrate the calibra-
tion procedure. It is unlikely that your
VCR would have the same counter
readings.

Using a camera

Although creating a calibration
curve is simple, it does take at least
two hours of your attention to cali-
brate a T-120 tape. A faster calibration
procedure 1s possible, but it requires a
video camera. However, it is the only
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good method to use when calibrating
the counters used on some rewinders.

The first step is to make a T-120
two-hour tape ol a clock face. While
any kind of clock having a sweep
hand or a digital readout for indicat-
ing seconds can be used, you’ll find
the old-fashioned analog clock
(meaning it has hands) casiest to pho-
tograph. In a pinch you can usc a
watch if your camera has a macro-
focus (close-up) lens.

Make surc your camera lens is
aimed straight at the center of the
clock. Since the minute hands on
most clocks are placed well above the
clock face, parallax may make it diffi-
cult to tell the exact minute reading if
you are too close to the clock, es-
pecially if the camera isn’t aimed di-
rectly at the center of the clock.

Set the clock to Midnight (all hands
straight up). Rewind the tape, sct the
recorder to the fastest speed, and start
the clock when you start recording.
You will be, in effect, creating a spe-
cial tape that has the clapsed time
displayed on the entire length of tape.

Rewind the tape. Set the VCR
counter to zero and prepare your TV
for playback of the tape. Fast-forward
the tape until the VCR counter reads,
say, 25. Stop the tape. Then play the
tape at that point and make a record of
the clock reading vs. the tape coun-
ter’s reading. Stop the tape, tast-for-
ward to another counter setting, and
again read the clock face. Do that as
many times as you like, advancing the
tape a set amount (25, 50 or 100
counts} between readings. Then plot
the curves as described earlier. As
shown in Figs. 1 through 4, you only
nced to make T-120 and T-60 “clock™
tapes to cover T-30, T-60, T-90 and
T-120 calibrations.

Counter-graph accuracy
Whether you’re dealing with a
VCR’s counter or the one on a re-
windcer, don’t be alarmed if the cal-
ibration isn’t extremely accurate.
Counter belt slippage, inaccuracy in
your data, and poor curve plotting all
take their toll. However, you'll be sur-
prised. if you use rcasonable care in
gathering your data and plotting the
curves, how close your calibration
will be to the actual running time. You
should be able to get within a couple
of minutes of the desired tape loca-
tion. and that's certainly better than
the hunt-and-guess method you've
probably been using. R-E
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Adding some “sense” to the robot.

P t 13 LAST TIME, WE
ar looked at an
electronic eye for the robot. However,
we had no way to connect the eye to
the robot. This month, we’ll take care
of that by showing you a head unit that
serves as an interface for the naviga-
tional and sensory circuits, including
the eye. The head unit also controls
the movement of a small rotating plat-
form that it and its associated sensors
are mounted on. The advantage of
using a rotating platform is that it
allows for more accurate angular
movements and measurements than
trying to step the robot through Y2-
degree angles.

The specific functions that the head
unit will support are:
® Stepper-motor drive for horizontal
scanning.
® Optional stepper drive for vertical
scanning.
® Ultrasonic range finder.
® Interface to the light-sensitive eyes
that we discussed last time.

Mechanical design

We decided to design the head as-
sembly in such a way that the entire
unit, including the motors, etc., is
detachable. That means that mount-
ing the motors in the base unit and
using a pulley system is out. Instead,
arather simple mechanical design has
been used, one that relies on two key
components for easy solutions to

STEVEN E. SARNS

tough problems. That design is shown
in Figs. | and 2.

As shown in Fig. 1, a 78-tooth tim-
ing-belt puliey serves as a mounting
base for the entire head assembly. The
timing-belt pulley is secured to the
base unit, but the pulley does not ro-
tate. Instead, the head rotates around
it, driven by a motor in the head as-
sembly. A “lazy-susan bearing” at-
taches the head to the pulley,
providing a large diameter access hole
in the middle through which all of the
control wires can pass. Those bear-
ings are used in barstools and are
available at most hardware stores.

The driving motor is mounted on
the bottom and inside the head, with
the drive belt on the bottom. A 12-

tooth timing pulley on the motor re-
sults in a 6.5:1 gear-reduction ratio tor
the assembly. The result is a self con-
tained, detachable, rotating head.
The assembly can be mounted cither
to the top of the robot’s chassis or to
the top of the arm unit.

The entire head-drive unit is
mounted within a 10 X 6.6 X 4.5-
inch aluminum case. (The case is
available from the supplier mentioned
in the Scurces Box that is elsewhere
in this article.) One .062-inch re-
movable aluminum side is used as the
bottom and all of the drive compo-
nents are mounted to that flat plate.
See Fig. 2. Once the unit has been
tested, the remainder of the case is
slipped back over the plate and re-

STEPPER MOTOR

Ty el
SHEET-METAL  ACCESS HOLE L TIMING BELT- !
BASE 7
* :
78-TOOTH @% | . T la—12-TOOTH
PULLEY : g ' PULLEY
)
ROBOT BOOY L——al/. z;NCHES—».

FIG. 1—THE HEAD UNIT mounts on a 78-tooth pulley. The pulley s secured to the base unit and does

not rotate; instead the head rotates around it.
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78-TOOTH TIMING BELT
PULLEY, CENTERED ON
SHEET METAL BASE

2-INCH ACCESS HOLE DRILLED
INMETAL AND {NPULLEY

3/8-INCH ACCESS HOLE 1)
{DRILLED THRU \F\

SHEET METAL)

4 EACH 6-32 x %-INCH SCREWS
WITH NUT TOPSIDE

UPPER HALF OF LAZY
SUZAN BEARING BOLTED
TO SHEET METAL BASE

LOWER HALF OF LAZY
SUZAN BEARING BOLTEOQ
TOPULLEY

3-INCH LAZY SUZAN BEARING
WITH 1'%4-INCH HOLE IN CENTER

4 EACH, 6-32 SCREWS
FASTEN HEAD UNITTO
ROBOT BODY

X
"~ SHEET METAL BASE (PART OF
VECTOR W45-10-668)

3/8-INCH ACCESS HOLE
(DRILLED THRU PULLEY)

1/5-INCH PITCH TIMING BELT,
85 GROOVES

STEPPER MOTOR

6.5 INCHES (APPROX}

12-TOOTH TIMING
BELT PULLEY

|
o

9.9 INCHES (APPROX)

FIG. 2—THE HEAD’S DRIVE-TRAIN is detailed in this top view.

fastened. The case is ample enough to
allow a 3.5-inch disk drive to be
mounted in the head assembly.

User-bus interface

The schematic of the head-unit
electronics is shown in Fig. 3. The
head-unit circuit attaches to the bi-
directional user bus via PL1. The head
unit is mapped at location OFH and
consists of the peripheral functions
listed in Table 1.

The peripheral address of OFH is
decoded with a single 74LS138 de-
coder, IC1. User-bus address lines AO
through A2 are connected to that IC’s
A0 through A2 inputs (pins 1-3); the

fourth address line, A3, is connected
to the active-high ENABLE input (pin
6). The output is taken from pin 7, the
07 output. Thus, all inputs must be
high for the output to go low. You can
use that decoding scheme to map
other peripherals on the user bus.

Upon examination, you will notice
that the 741.S138 actually decodes the
8 addresses between O8H and OFH,
each one appearing as an active low
on its 8 respective outputs. If you
connect address line A3 to an active-
low enable, you can decode addresses
OO0H to O7H.

The active-low output of the ad-
dress decoder is connected to the en-

TABLE 1

Function

Ouput Function

DO Left eye, high freq
D1 Left eye, low freq
D2 Right eye, high freq
D3 Right eye, low freq

D4 Sonar echo return signal
D5 Limit sensor 0
D6 Limit sensor 1
D7 Limit sensor 2

D@ Horz stepper step

D1 Horz stepper enable
D2 Horz stepper direction
D3 Sonar echo initiate

D4 Vert stepper step

D5 Vert stepper enable
D6 Vert stepper direction
D7 Sonar blank inhibit

wWwWw americanradiohistorv com
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able input of a 74L.S377 output latch,
IC3. The clock input is activated by
the WRITE signal on the user bus.
Thus we can write a byte of informa-
tion to the output latch by setting up
the data on the 8 data lines, setting up
the address on the 4 address lines, and
then strobing the WRITE line low to
clock the data into the 74L.S377 latch.
Inputs are read in a similar fashion.
The output of the address decoder is
applied to one ENABLE input of a
74L.8541 buffer, IC2. The other
ENABLE input is activated by the READ
signal on the user bus. A byte of data
is read from our head peripheral unit
by setting the address lines to OFH,
bringing the READ strobe low, reading
the byte on the data lines, and then
returning the READ strobe high.

Stepper-motor control
Stepper-motor control can be
achieved in a number of ways. One is
to use a micCroprocessor-intensive ap-
proach by driving each coil of the
stepper with a single-bit output of the
microprocessor. That means that each
step of the stepper is accomplished by
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FIG. 3—THE SENSOR INTERFACES and the head’s stepper-control electronics.

code look-up tables that contain the
state of the phases for each step for
both directions. On the other hand,
you could use a motion-control [C
such as the Hewlett-Packard
HCTL-1000. Once the desired final
position for the stepper is input to that
device, it accelerates the motor, main-
tains its speed, and decelerates the
motor as needed without further in-
structions from the microprocessor.

The microprocessor-intensive ap-
proach is inexpensive, but generating
the code required would take quite
some time. On the other hand, mo-
tion-control IC’s are expensive, cost-
ing between $40 and $250.

There is another approach that is in-
between those two extremes. If we
use a stepper-motor control 1C and
service that 1C with the micro-
processor, our cost does not rise much
and we can greatly cut the time we
would need to generate the code.

That approach fits nicely into our

SOURCES BOX

The following are available from Vesta
Technology (7100 W. 44th Ave., Suite 101,
Wheatridge, CO 80033, 303-422-8088):
Bare head unit PC board; $19; fully as-
sembled and tested head-unit PC board
(not including sonar ranging unit), $89;
Texas Instrument sonar-ranging module;
$29. CO residents must add appropriate
sales tax. Other components for the R-E
Robot project are also available from Ves-
ta Technology.

Stock Drive Products (55 S. Denton
Ave., New Hyde Park, NY 11040,
516-328-0200) can supply the drive-train
components for the head unit:Timing Belt,
0.2-inch pitch, 85 grooves (part no.
6G3-85-037); pulley, 12 tooth {part no.
6A3-12H3708); pulley, 78 tooth (part no.
6K3-78SF03712). Contact Stock Drive
Products directly for pricing and shipping
information.

Stepper motors suitable for the head
(12-volt, 36-ohm coil) are available from
United Products Corporation (1123 Valley
St., Seattle, WA 98109-4425, 206
682-5025) for $6.95 each. Ask for part
number Copal SP-57. R-E
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requirements for the head unit be-
cause the tasks asked of the motor-
control circuit are actually pretty sim-
ple: step a few times and wait for the
sensors to accumulate new data. Step
rates and acceleration will not be a
major factor.

The Sprague UCN4205B-2 is used
as the stepper-motor controller. That
IC was chosen for its hefty motor-
drive rating of 1.5 amps at up to 30
volts.

During periods of head inactivity,
we will de-energize the stepper motor
coils, thus conserving power. Drive-
sequence selection is accomplished
by grounding pin 10 for two-phase
drive, or open circuiting pin 10 for
half-step drive. Two-phase drive spins
the head around faster, but half-step
gives smoother operation. Either can
be used, depending on your prefer-
ence or application.

Note that two stepper controllers
are included in the circuit. One, 1C6,
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FIG. 4—ALL OF THE HEAD’S ELECTRONICS are mounted on one double-sided PC board.
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LISTING 1

(HEAD UNT—STEPPER MOTOR TEST)
HEX VARIABLE HEAD-POS
M+ 9 F PCX! 1 HEAD-POS +! 8 F PCX!
M- D F PCX! 1 HEAD-POS +! C F PCX!
MO A F PCX!
:TEST

BEGIN

M+ 10 DELAY KEY?

UNTIL MO ;

is used to control the head’s rotation.
The other, IC8, is used to control the
head’s clevation. Since vertical scan-
ning is an optional function, the scc-
ond controller is optional. In any
event, both stepper-motor controllers
work in an identical manner. For
simplicity, we will only discuss the
operation of 1C6.

The stepper controller is connected
directly to the four coils of its associ-
ated stepper motor via PL7. The com-
mon wires of the two pairs of coils are
returned to the power supply through
optional resistors R11 and R12. Direct
shorts could be used in place of those
resistors in most cases. However, In
some cases the use of the resistors will
allow you to usc a higher coil-drive
voltage. That drives the stepper in the
current mode, enabling a higher step
ratc due to the reduced cftect of coil
inductance. Since both 12- and 24-
volt supplies are available, steppers
with [2- or 24-volt coils can be used.
We suggest using steppers with 24-
volt coils if possible since the 12-volt
regulator on the robot’s main board
can only supply about | amp total.

Motion-control software

Our software must set the direction
of rotation and enable the control bits.
It then must apply a pulse to the con-
troller’s step input, which causes the
device to output each of the four
phase-drive sequences to the motor.
The top speed of our motor will be
limited by the ability of the software to
output the stcp commands, but that
will not be a problem becausc the
head must stop every few steps to ac-
cumulate data. We will not attempt to
accelerate the motors, merely step
them at a low speed.

As the code in Listing | demon-
strates, the software required to rotate
and test the head unit is very simple.
(It is assumed that you have the PCX!
and PCX@ words installed. Those
were defined in Part 8.of this series,
which appeared in July, 1987.)

The word M + rotates the motor
onc step clockwise and increments
the valuc in the variable HEAD-POS;
the word M — rotates the motor coun-
terclockwise. The word MO turns off
the coils. TEST cun be rewritten to
rotate in the opposite direction by sub-
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PARTS LIST

all resistors Va-watt, 5%, unless other-
wise noted

R1—1 ohm

R2, R6, R8, R10—10,000 ohms

R3-—100 ohms

R4, R5, R7, R9—1000 ohms

R11-R14—1 ohm, 1 watt

Capacitors

C1, C2—0.1 uF, ceramic disc

C3, C4—1000 pF, 25 volts, electrolytic

Semiconductors

1C1—74L.5138 1-0f-8 decoder

IC2—74LS541 octal buffer/tine driver

IC3—74L8377 octal D flip-flop

1C4—ULN2003 seven-inverter IC

IC5, IC7—4024 7-stage binary ripple
counter

1C6, IC8—UCN2005 stepper controller

IC9—7805 5-volt regulator

Q1—2N3906 PNP transistor

Q2—TIP30 NPN transistor

D1-D4—1N4148 diode

LED1—red LED

Other components

PL1—26-pin, dual-row male header

PL2-PL6—3-pin male header

PL7, PL8—6-pin male header

Miscellaneous:PC board, case (Vector
W45-10-66B or equivalent), mechanical
components (see text), wire, solder, etc.

stituting M — for M +. In operation,
the 10 DELAY would be replaced by
the analog-to-digital conversion pro-
cess of the optical information from
the cye or the sonar information from
the sonar module (or both) as well as
possibly releasing the Forth-83 multi-
tasker to another task. The following
word will rotate the head a given
number of steps while maintaining
the current relative position in
HEAD-POS.

'CW (STEPS—) 0
DO
M+ 30 DELAY
LOOP MO :

Sonar interface

Sonar ranging modules are avail-
able trom Texas Instruments and Po-
laroid. The T1 module is the latest
generation and ofters improved noise-
rejection characteristics. Either mod-
ule will work in the circuit as will
ranging devices that do not use the
Polaroid transducer. We have simply
designed the circuit board with a
mounting area for the module and the
control lines ready to wire to the mod-
ule. Sce Fig. 4.

That’s all for this month. Next time
we’ll show you how to use the TI
module, connect the cye, build the
head, and more! R-E



P t 8 IN 1964, TEXAS IN-
ar struments intro-
duced a linc of digital-logic devices
for the military—which they desig-
natcd as Semiconductor Network se-
ries 54 (SN54)—that forever changed
the concept of electronic design. That
family of TTL (Transistor-Transistor
Logic) military integrated circuits
quickly evolved into the popular
SN74 and 74LS devices now used in
nearly every electronic product. In
this installment we will explore the
static (DC) testing characteristics of
TTL devices, and discover facts about
their heritage that you may not be
aware of.

TTL operation

The internal parts of a typical TTL
four-input NAND gate are shown in
Fig. 1-a; its schematic symbol is
shown'in Fig. I-b. The device depends
on input transistor QT having multiple

CIRCUINS

TJ BYERS

cmitters—four. to be exact, labeled
INPUT A. INPUT B, INPUT C, and INPUT
». Each emitter represents a logic-
gate input. With all four inputs at a
high input voltage (represcnting a log-
ic 1), trunsistor QI is reverse biased.
so Ql’s base current is channeled
through its collector to Q2. thereby
causing Q2 to conduct, which in turn
causes Q3 to conduct. Since Q3’s
buse-emitter junction is across Q2°s
emitter resistance (R3), Q2’s 1otal
emitter impedance is less than the val-
uc of R3, which causcs a further in-
crease in the current flow through Q2.
That decreases Q2’s collector voltage,
which results in turning off Q4 and
Q3 saturating. In that state the output
voltage at Q3’s collector is rhe-
oretically zero volts, representing a
logic 0.

If any of QU's emitters is returned to
eround via a low input voltage {logic
0), transistor QI begins to coenduct
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Testing Semiconduciors_

Qur back-to-school series continues this month with a discussion
of how to test TTL devices, and what the results mean.

heavily, thus diverting base current
away from transistor Q2 and cssen-
tially saturating Q1. With transistor
QI saturated, transistor Q2 drops out
of conduction, torcing Q2’s collector
voltage high and its emitter voltage
low. In that condition, transistor Q4
will conduct while transistor Q3 is cut
off, resulting in a high voltage on Q3s
collector, representing a logic | state.

TTL parameters

In theory. the output levels at Q3’s
collector should be V¢ lor logic |
(Q3 not conducting) and V 4y, for log-
ic 0 (Q3 saturated). In fact, that is not
the casc.

Transistors Q3 and Q4 make up
what is referred to as a totem-pole or
active pull-up output. Their purpose
is to provide a low-impedance current
source lor capacitive output circuits.
Through the use of brute force, subse-
quent logic gates can be forced to
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FIG. 1—THE INTERNAL STRUCTURE of a TTL 4-input nanp gate is shown in a. The equivalent logic

diagram of a 4-input nanD gate is shown in b.
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FIG. 2—THE MINIMUM AND MAXIMUM voltage
limits of V,, and V,_for TTL negative logic (NAND,
NoR). For positive logic (anD, oR) the values are
reversed.

switch faster than could be cxpected
from a simple single-transistor driver.
With the output in logic | state, the
output impedance is very low because
Q4 appcears as an cmitter-follower
source., driving current into the capac-
itive load. When in a logic 0 state. Q3
is saturated. resulting in a low shunt
impedance to ground that quickly dis-
charges the capacitive load.

Therein lies the problem. Tran-

AAA

VWA

)
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= N
o
N

1300

OUTPUT

OUTPUT

sistor saturation is a relative state of
events, and not a simple on/off toggle
of a switch. Real transistors have real
resistance, as was explained at the
beginning of this series. Because
transistor saturation voltage—
Vkeay—depends on both base and
collector currents, Q3 will go out of
saturation either by decreasing its
base current (1;) or else by increasing
its collector current ().

Conscquently, there is a region in
which either the base drive current is
too small or the collector current too
large to sustain the ideal values of
Vee and Vi for logic | and logic 0,
respectively.

Collector current, I+, is a function
of the output load, which is a function
of the resistance between Q3’s collec-
tor and V. As the load resistance
from Ve to Q3 decreases, collector
current increases. which demands a
larger base current to sustain satura-
tion.

Buse current to Q3. on the other
hand, depends on the hy,: of QI and

www americanradiohistorv com

Vee. Consequently, limits must be
placed on the values of minimum sup-
ply voltage (V¢), maximum Q3 col-
lector current (I, ), and maximum
Q3-saturation voltage (Vg ) belore
testing of the gate may begin. For
reasons that will be discussed later in
this installment, TTL-output satura-
tion 1s defined as 0.4 volt at 16 mA.

The QI emitter-input voltage levels
at which the output signal at the col-
lector of Q3 switches between logic 0
and logic | are referred to as V,; and
V.- Vg is defined as the minimum
input voltage required to guarantee a
O-level output, while V|, is the max-
imum allowed input voltage to guar-
antee a logic | output. See Fig. 2.

Between those two input voltages
fies an arca that is considered unpre-
dictable. Depending on the tran-
sistor’s gain and the value of V¢, the
output signal may actually come to
rest at some voltage midway between
logic 0 and logic 1 . Vyand Vy are
measured to guarantee that it does not
happen.

While the following test procedures
center around the use of negative log-
ic (the NAND and NOR family ol de-
vices), the test parameters are
nevertheless valid forall TTL devices.
To accommodate positive logic in the
described test circuits, such as ftor
AND and or gates, simply invert the
input or output logic voltages to the
device (depending on the value to be
measured) and proceed accordingly.

Measuring V,,,

Before V,y testing can begin, a
voltage range must be specified for
Ve Nominal V¢ voltage fora TTL
device is +5 volts. Fluctuations in
power-supply output, however, can

Vecimax)
.

AAA
¥

FIG. 3—THE TEST CIRCUIT used for measuring
Vie Voo, and I, .
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FIG. 4—THE TEST CIRCUIT used for measuring
Vius Vous and loy.
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FIG. 5—THIS TEST CIRCUIT is used for measur-

ing Iy..

cause that value to change by as much
as 15%. Consequently, a lower limit
for V. must be determined betore
testing begins.

For 54-series devices, Vecnin 18
+4.50 volts; for devices V cciminy 19
+4.75 volts. The difference in mini-
mum V- values between the two
families can be explained by the fact
that the military part (SN54) must be
able to endure more cxtreme condi-
tions than are normally experienced
by commercial equipment.

Now that the test parameters have
becen defined, V,y, can be determined
using the test setup shown in Fig. 3.
Notice that all four imputs have been
ticd together and tested as onc. That is
normal. The test procedure goes as
follows.

The value of V¢ s first set to the
Vecanin Value specified for the de-
vice under test. Variable resistor R1 is
adjusted so that the input gates (emit-
ters) are essentially connected to
Ve That causes the output to go fow
(logic 0). Variable resistor R2 is then
adjusted so thuat meter M3
(I5;n) measures 16 mA. The test pa-
rameters are now set.

Viy 1s tested by using R to de-
crease the voltage to the input gates
while monitoring 1, . As the voltage
to the input cnutters decrease, Vi,
increases. When Vg, is 0.4 volts, the
corresponding V;, voltage represents
Vin- Typically. Vi, 1s 2.0 volts or
greater.

Measuring V,_

Vi is the voltage at which Q3
drops out of saturation and the output
signal is at logic. In that state. Q4 is
conducting and supplying current to a
capacitive or resistive foad. Nominal
load current is defined as 400 mA.

The test circuit for Vi is shown in
Fig. 4. In that test, only onc gate at a
time is measured. All unused gate in-
puts are connected to V..

The test begins by adjusting the
power supply 10 V¢, iny for the de-
vice under test and adjusting R1 so
that meter M1 (V) shows zero volts.
Variable resistor R2 is then adjusted
so that meter M3 (1, ) 1s 400 pA.
Potentiometer RI is then adjusted
while monitoring M2 (V). As V.
increases, Vi, decreases. When Vo,
reaches a minimum of 2.4 volts with a
load current of 400 pA, the voltage
Vi, 1s equal to Vo Vs typically

less than 0.8 volts.

Gate input current

In TTL design, input current is re-
quired by the gate emitters before the
circuit will function. The maximum
input current that flows when the in-
put is at logic 0 is defined as Ty .

Because I, is a function of V¢,
and increases as V¢ increases, the
worst-case condition exists when the
device under test is subjected to
Vecaaxy Consequently, it is at that
voltage that 1 is tested. For the 54
serics, Ve may 18 + 5.5 volts; for the

VCC(MAX)

FIG. 6—THIS IS THE TEST CIRCUIT for measur-
ing L.
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FIG. 7—THE TEST CIRCUIT for measuring los.

74 series, Ve 18 +5.25 volts.
Again, the difference in test param-
eters can be attributed to the more
demanding standards imposed by
military specifications.

The test setup for Iy, is shown in
Fig. 5. With the exception of the input
under test, all unused inputs are tied
10 Ve to maximize any contribution
the inputs might have on 1, . Should
they be grounded instead. one or more
ol the unused gates could siphon po-
tential leakage current around the in-
put being tested, causing a measure-
ment error. No output loading is
required. so the output pm may re-
main unconnected.

The test 1s performed by adjusting
RIuntil meter M2 (V) indicates 0.4
volt. The current indicated by the se-
ries input ammeter, M1, is Iy, . Each
input is tested and measured sepa-
rately.

Transistor QI (sece Fig. 1) is back-
biased and « small leakage current
flows when the input is logic 1. The
input current that flows when the -
putis at logic |1s defined as I,

The test circuit for I, is shown in
Fig. 6. In that test. the power supply is
SELI0 Vs and R adjusted until
meter M2 (V) indicates 2.4 volts.
The current displayed by series am-
meter MIas 1. 1y, s typically less
than 40 pA.

Gate output parameters

As indicated carlier, transistors Q3
and Q4 (sce Fig. 1) form an active
pull-up output Ihal provides a low-
impeduance current source for capaci-
tive output circuits. By brute force. an
external load can be made to change
logic states tuster than RC conditions
normally allow.

The brute force. of course. 1s sup-
plied by current: one for the up swing,
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the other for the down swing. The
amount of current a TTL gate is capa-
ble ot sinking or sourcing is defined as
loL and 1oy, respectively.

The output voltage is dependent on
the output current. Because it is im-
possible to maintain Q3 in saturation
under all conditions, the output volt-
age is going to vary as the load varies.
The values of the output high and low
voltages are represented by Vo and
VoL, respectively.

Output current and voltage can be
measured using the circuits shown in
Figs. 3 and 4. All output measure-
ments are made under the worse-case
input conditions; that is, the input
logic 1 Is to the gate are adjusted so
that they are just within tolerance of
TTL specifications for the device un-
der test. In the case of a logic | input,
the value is 2.4 volts; for a logic 0
input, it is 0.8 volt.

The measurements of I, and Vg
are made using the circuit shown in
Fig. 3. Measuring I, is donc by ad-
justing R1 until meter M1 (V) indi-
cates 2.4 volts. Variable resistor R2 is
then adjusted until meter M2 (Vg )
indicates 0.8 volt. Mcter M3 (I ;)
indicates lg, (16 mA).

Vo is measured by setting R for
an input of 2.4 volts and adjusting R2
until M3 indicates 16 mA. Meter M2
indicates Vo . Maximum Vg volt-
age 1s 0.8 volt.

The measurements of I and Vg,
are done using the circuit shown in
Fig. 4. Measuring lgy is done by ad-
justing R1 until meter M1 (V) indi-
cates 0.8 volts. Variable resistor R2 is
then adjusted until meter M2 (V)
registers 2.4 volts. Meter M3 (1. 4)
displays the value of Ioy,. Minimum
[on 15 400 pA.

Von 1s measured by setting R1 for
an input of 0.8 volts and adjusting R2
until M3 indicates 400 pwA. The value
registered by M2 is equal to Vg,
Minimum Vg, is 2.4 volts.

Fan out

If you examine the four tests we’ve
gone through, you will notice that a
minimum or maximum value is stated
for each. The limits are established to
guarantee that the output logic levels
of a TTL gate arc capable of driving
10 other gates.

During the evaluation stage of TTL
development, it was determined that
the maximum 1}, input leakage cur
rent of a good TTL gate was necver
greater than 40 pA., consequently,

minimum output-current reguire-
ments for |, were set at 400 wA (40
KA X 10 gates).

It was further determined that I,
did not e¢xceed 1.6 mA per input. The
result of that decision yields a mini-
mum [, currentof 16 mA. The upper
and lower limits of Vi and Vg
were selected on the basis of noise
immunity.

In many instances, the values of
Iots Ions You. and Vg, are never
actually measured. The gatc is simply
placed in a test configuration where
the operator decides between a go or
no-go situation.

Short-circuit output current

A puzzling test parameter that ap-
pears on the TTL data sheet is log;
meaning, the output current with the
output shorted to ground. Essentially,
it describes the amount of current the
gate is capable of supplying through a
short circuit when the output is at
logic 1 (high). The test circuit is
shown in Fig. 7. In that test, output
voltage is nota factor. V5 may assume
any value because output current is
the measured value.

While the usetulness of the test
may seem obscure, its origin is not.
Lore (or mythology) has it that during
carly development of TTL technolog
at Texas Instruments, an engineering
technician accidentally reversed the
gate inputs for the outputs during a
routine |}, input-current test. Con-
nected to the devices was, obviously.
a current meter for monitoring what
was supposed to be input current I .
Instead, the meter indicated short-cir-
cuit output current.

The error became apparenct when a
government inspector questioned the
wide variations in the recorded I
readings.

To save face, the technician
calmly stated that the test was done
intentionally to reveal the true nature
of the device’s durability under the
most adverse of all conditions. The
inspector bought the story, and man-
dated all government devices be sub-
jected to the same test. To this date
los appears on all TTL data sheets.

And on that note, we will take our
leave till next time, when we will con-
tinuc our examination of integrated
digital components as we review the
test techniques for Low-power Schot-
tley (LS) and Complementary Metal
Oxide Semiconductor (CMOS) digi-
tal devices. R-E
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HDTY UPDATE

contimed from page 17

spent about $45 million over the last
decade developing ACTV and cx-
pects that another $30 million is
needed to complete development. Be-
cause everyone involved in the TV
industry has so much to gain from a
successful. compatible HDTV sys-
tem. we would expect them to quickly
adopt the new system. and to work on
solving any of the problems that arise.

Despite the promise of the new sys-
tem, it’s important to realize that no
broadcast field tests of ACTV have
taken place. However, ACTV signals
have been computer-simulated at Sar-
noff’s Digital Video Facility and
stored on videotape. The system was
demonstrated publically for the first
time at the HDTV Colloquium m Ot-
tawa in early October. and we hope to
have a first-hand report and more
technical details of the new system in
the near future. If the system lives up
to its promise, perhaps compatible 3-
D TV isn’t too far behind! R-E

COMING
NEXT
MONTH
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One of the most difficult tasks in build-
ing any construction project featured in
Radio-Electronics is making the PC
board using just the foil pattern provided
with the article. Well, we're doing some-
thing about it.

We've moved al! the foil patterns to this
new section where they’re printed by
themselves, full sized, with nothing on the
back side of the page. What that means
for you is that the printed page can be
used directly to produce PC boards!

Note: The patterns provided can be
used directly only for direct positive pho-
toresist methods.

In order to produce a board directly from
the magazine page, remove the page and
carefully inspect it under a strong light
and/or on a light table. Look for breaks in
the traces, bridges between traces, and in

PC SERVICE

general, all the kinds of things you look for
in the final etched board. You can clean up
the published artwork the same way you
clean up you own artwork. Drafting tape
and graphic aids can fix incomplete traces
and doughnuts, and you can use a hobby
knife to get rid of bridges and dirt.

An optional step, once you're satisfied
thal the artwork is clean, is to take a little
bit of mineral oil and carefully wipe it
across the back of the artwork. That helps
make the paper transluscent. Don't get
any on the front side of the paper (the side
with the pattern) because you'll con-
taminate the sensitized surface of the
copper blank. After the oil has “dried” a
bit—patting with a paper towel will help
speed up the process—place the pattern
front side down on the sensitized copper
blank, and make the exposure. You'll

probably have to use a longer exposure
time than you are used to.

We can't tell you exactly how long an
exposure time you will need as it depends
on many factors but, as a starting point,
figure that there'’s a 50 percentincrease in
exposure time over lithographic film. But
you'll have to experiment to find the best
method for you. And once you find it, stick
with it.

Finally, we would like to hear how you
make out using our method. Write and tell
us of your successes, and failures, and
what techniques work best for you. Ad-
dress your letters to:

Radio-Electronics
Department PCB
500-B Bi-County Bivd.
Farmingdale, NY 11735

3% INCHES

THE AUDIO SCRAMBLER lets you communicate in privacy. The circuitis built on this PC
board. The story begins on page 51.

www americanradiohistorv com
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' 35 INCHES | 3 INCHES

THE FOUR BOARDS on this page are used to build the Uninterruptible USE THIS BOARD to build the sine-wave generator circuit.
Power Supply. The board shown here is the powar-supply board.

2% INCHES

al

BUILD THE AMPLIFIER for the UPS on this board. THE METER CIRCUIT can be built on this
simple board.

; 4% INCHES l

www americanradiohistorv com
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HARDWARE
HACKER

Welcome to a new column

WELCOME TO A NEW RADIO-ELEC-
tronics feature column. I'll be
doing what | can here to find
needed resources, answers, and
opportunities for all you readers.
While we will center mostly on tra-
ditional stand-alone electronics,
just about anything at all in the
“neat stuff” category can and will
come up.

You will find an end box listing a
new and no-charge help line that
you can call most weekdays 8-5
mountain standard time to talk to
the guru hisself. A new resource
file will also appear at the end of
each column, containing all the
names and numbers that are very
hard to pin down otherwise.

And, from time to time, we will
have a contest or two to close the
loop and get you involved. Some
of them will be technical and some
not. The usual prizes will be a
book of mine or an all-expense-
paid tinaja quest (FOB Thatcher,
AZ), with occasional extra cash for
an outstanding entry. One hint:
your odds of winning one of those
are very good!

Let's just jump right in...

What’s new in automotive
electronics?

There’s an outfit called the SAE
who used to be known as the
Society for Automotive Engineers
that have a very wide variety of
books, technical articles, and
other publications on most any-
thing vehicular.

While some of their stuff is
rather pricey, there’s lots of good-
tes in the $10 to $30 range. For a
complete listing, ask for their cur-
rent Publications Catalog.

Some of the more interesting ti-
tles include Commercial Vehicle
Electronics, Some Unusual En-
gines, Automobile Audio Systems,
Recycling of Automotive Catalysts,
Understanding Automotive Elec-
tronics, Sensors, Audio Systems:
Speakers and Receivers, and A
History of the Internal Combus-
tion Engine.

They have hundreds more, so be
sure and check them out.

Tell me about EEPOT's.

Suppose you took a 100-position
selector switch and 99 resistors of,
say, 1000 ohms each. You could
connect them up to make a 100-
position volume control, as was
done in older broadcast-quality
audio attenuators. Now, what
would really be nice is finding
some way to remote-control the
switch setting. That way, you or a
computer could change the switch
position at will.

The switch would be able to “re
member” its correct setting and
would still be correct the next time
that you applied power.

Well, the folks at Xicor have
done you one better. They have
come up with an 8-pin mini-dip
beastie called an EEPOT that can be
used as a remotely controlled vol-

A dlgltal potentiometer
Automotive electronics
Accessing trade journals
New technical literature
The Santa Claus machine

/

NEED HELP?
Phone or write your Hardware
Hacker questions directly to:

Don Lancaster
Synergetics

Box 809

Thatcher, Az 85552
(602) 428-4073
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DON LANCASTER

ume control. You can also think of
it as an unusual digital-to-analog
converter or else as a multiplier
that can multiply a digital and an
analog value together.

Three of the available devices in-
clude the X9103 (10K), the X9503
(50K), and the X9104 (100K). Xicor
has been known to send out free
samples on letterhead requests;
otherwise, they cost under $5.

Figure 1 shows you a block di-
agram of an EEPOT. A pair of leads
are used for the +5-volt DC supply
and ground. Three leads are used
for the two ends and the wiper of
the equivalent potentiometer. Fi-
nally, three leads, named cHip se-
LECT, UP/DOWN, and INCREMENT are
used for the digital control.

The position in the resistor
string is selected by one of 100 in-
ternal field-effect transistors con-
nected as data selectors. The
present position is remembered
by a seven bit, modulo-100 coun-
ter. When the chip is selected, you
can raise or lower the position one
count at a time, through use of the
UP/DOWN and INCREMENT inputs.

To initially set your volume-con-
trol position, you bring the cHip
seLecT low. If you want a “louder”
output, you make the upr/DowN
input high and then pulse the
INCREMENT line by bringing it low
and then back high again exactly
once. Repeat for each step as
needed.

Now for the neat part. The inter-
nal position counter is “backed
up” by seven non-volatile memory
cells. When you deselect by mak-
ing the cHip seLecT high, the mem-
ory cells “remember” the counter
position for you, even after supply
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FIG. 1—AN EEPOT CAN SIMULATE an ordinary potentiometer and can be remotely controlle—d,
either manually or by a computer. The wiper position is remembered during any power-down

times by an internal non-volatile memory.

power is disconnected. Thus, if
you use the beastie to remotely set
the volume on your stereo, you
will have the same volume setting
the next time you apply power.

NEW FROM

DON LANCASTER
HANDS-ON BOOKS
Ask the Guru Reprints 24.50
CMOS Cookbook 15.50
TTL Cookbook 15.50
TV Typewriter Cookbook 15.50
Active Filter Cookbook 15.50
Micro Cookbook vol | or 1! 15.50
Enhancing your Apple vol | 15.50
Enhancing your Apple vol Il 15.50
Applewriter Cookbook 19.50
Apple Assembly Cookbook 21.50
Incredible Secret Money Machine 7.50
Postscript Ref. Man. (Adobe) 22.50
Postscript Cookbook {Adobe) 16.50

UNLOCKED SOFTWARE

Absolute Reset lle & llc 19.50
Applewriter/Laserwriter Utilities 49.50
Postscript Show & Tell (Ile/Mac/PC) 39.50
Postscript Technical lilustrations  39.50

Intro to Postscript VHS Video 39.50
AppleRam Card Disassembly Script 24.50
Enhance vol | Companion Disk 19.50

Enhance vol Il Companion Disk 19.50
Assembly CB Companion Disk 19.50

Applewriter CB ProDOS C. Disk 24.50

FREE VOICE HELPLINE VISA/MC

SYNERGETICS
Box 809-RE

Thatcher, AZ 85552
(602) 428-4073

There are a few ““gotchas,”
though. While a hundred posi-
tions are more than enough for
most audio uses, it just plain isn’t
nearly enough resolution for such
neat things as remotely setting a
floppy-disk drive’s speed. While
the output distortion is quite low,
you are limited to a maximum of +
or —5 volts of analog input signal.
And you should not try to source
or sink more than half a milliam-
pere of output current.

There’s one very important use
rule: You absolutely must not dis-
connect the supply power while
the chip is selected. As is typical
with most non-volatile memories,
powering down while active can
lead to incorrect memory values
being stored.

You also have to keep the chip’s
power applied when you are actu-
ally using the output. Thus, while
we do have a low-power device, it
is not suitable for truly micro-
power uses.

Figure 2 shows you the pinouts,
while Fig. 3 shows you a “bounc-
eless” pushbutton that will let you
experiment with the INCREMENT
input on your EEPOT without any-
thing fancy in the way of comput-
ers or test gear.

A bounceless switch is also
shown for the cHip-seLecT input.
Note that debouncing is abso-
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futely essential for those two in-
puts when you are working with
mechanical contacts.

The ur/pDowN input does not
need any mechanical contact de-
bouncing, provided thatyou wait a
few milliseconds each time you
change it.

In the real world, you are more
likely to use the “already clean”
and parallel outputs of a personal
computer port or the output com-
mands from a remote controller
integrated circuit to drive your
EEPOT. In those cases, any extra
debouncing circuits are not at all
needed.

L |
FIG. 2—EEPOT PINOUTS. VL, VW, and VH
are the terminals of the output potentiometer.
The chip select cs is brought low to change
position, but is left at + 5 otherwise. Position
is changed by bringing inc low and then high
again, with direction set by up/down pin u/p.
A high u/p advances the position.

Now, | could sit here and tell you
all the marvelous things you can
do with a volume control whose
setting is remotely and digitally
controllable and then later re-
membered during power down
times. Things like variable-gain
amplifiers, electronic multipliers,
self-calibrating instruments, and
stuff like that.

Instead, we'll use the EEPOT for
our first contest. just dream up a
good use or two for that IC. Be
sure to send your entries directly
to me via the address in the box,
and not to the Radio-Electronics
editorial offices.

What are trade journals?

Trade journals are far and away
the most important resource avail-
able to any hardware hacker, yet |
still get countless helpline calls
from people who have never even
heard of them.

Just about any technical field
has its own set of special-interest
magazines that are intended strict-
ly for “insiders”. Those magazines
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FIG. 3—USE THIS CIRCUIT to test your EEPOT. The debouncing shown is only needed when you
are using mechanical contacts.

are often free, but are rarely adver-
tised; they’re never seen on news-
stands. Inside a trade journal, you
will find ads for the latest and the
best, technical and survey articles,
year-end directories, bingo cards,
and various assorted freebies.

There are many thousands of
different trade journals being pub-
lished today. Some important
electronic examples include EDN,
Electronic Design, E. E. Times,
Flectronic News, Powerconver-
sion and Electronics. A few of the
great journals on robotics include
Machine Design, Design News,
and Motion magazines.

To emphasize the wide variety of
stuff that is available, some other
trade journals that | have found
personally useful include
Signcraft, Textile World, Printing
Impressions, Technical Photogra-
phy, Computer Reselling, Elec-
tronic Publishing, and Fire Engi-
neering.

So how can you tap those re-
sources that are absolutely essen-
tial for serious hacking? First, go to
your local library and check into a
most useful reference book called
Uhlricts Periodicals Dictionary.
That, and the similar International
Standard Periodicals Dictionary,
will give you a fairly complete list
of what is available from whom.

If you already have your own
business letterhead (an absolute

1
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i

must for serious hacking, and
utterly trivial to do in these days of
laser printers), the next step is to
write or call the various journcls
and ask for a reader-qualification
card. Chances are you can qualify
for a free subscription.

If not, check any large technical
library, or see if an engineer at a
larger electronics outfit can cop
you older issues, or else use the
interlibrary loan service available
at any branch library.

But do not ignore the trade jour-
nals. They represent your most val-
uable resources for serious hard-
ware hacking.

Is there really a Santa-Claus
Machine?

Yes, Virginia, there really is a
Santa-Claus machine. It exists
here and now, and represents
enough new hacking oppor-
tunities to fast you a lifetime.

Most science-fiction authors, in-
cluding Hugo Gernsback, at one
time or another introduced a San-
ta-Claus machine. This was either a
mass teleportation device or an el-
emental atom smasher and rear-
ranger. All you would have to do is
feed it the right set of plans, and
out would pop a sports car, an os-
cilloscope, a roast-beef dinner, or,
for that matter, a brand new
girlfriend.

As many copies as you like,

www americanradiohietory com

Our
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even. Might as well print us up
some $20 bills while we're at it.

Believe it or not, such a Santa-
Claus machine exists today, albeit
avery expensive one with very lim-
ited capabilities. While you can’t
yet duplicate the exact function of
any object, you can in fact dupli-
cate its exact form, and do so any-
where in the world, given the right
set of plans.

The idea is both very simple and
astoundingly profound. You take
either a tray (2-D) or a tank (3-D)

full of an ultraviolet-curing plastic
called a photopolymer liquid re-
sin. This resin is related to the UV-
curing resins already widely used
by dentists and printers.

Then you create a very small
spot of ultraviolet light, either
from a laser or from a special UV
bulb and some optics. You move
the light spot around as needed to
harden any desired object out of
the liguid resin. For 3-D objects,
you place an “elevator” on the sur-
face of the liquid and then slowly

CABLE TV
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lower the elevator so that layers
are applied as needed to build up
the final object.

You can easily machine the un-
machinable with this device.
Things like perfect and hollow
spheres, blind undercut square
holes, or very complex turbine
blades with compound curves are
utterly trivial.

While the current Santa-Claus
machines are limited to a very few
plastics, once you have made the
prototype, you can easily make
any molds, pantagraph copies, or
whatever from it, ultimately con-
verting into most any material.

You can also think of Santa-
Claus machines as the next giant
step beyond laser printing. With a
Santa-Claus machine, you could
create a replica of any three-di-
mensional object, while today’s
printers are pretty much limited to
two-dimensional images using
very limiting ink or toner.

Think of it. A $500 box beside
your personal computer that can
create a 3-D model replica of any
object.

So what does all that have to do
with you? Just this: Here is an in-
credible new opportunity in a
brand new field that you can ex-
periment with in a home lab or
even on a kitchen table.

The leader in the new field
seems to be an outfit called 3-D
Systems, while | think that one
source of the UV-curing pho-
topolymeric resins is Mobay
Chemical. Their current machines
sell for $70,000 and $125,000.
Those prices, of course, are dirt
cheap “must-have” bargains to the
automotive people and other large
manufacturers who can now make
their molds and prototypes in 36
minutes instead of 36 weeks. That
is an offer they cannot refuse.

What can we do on a hacker’s
budget? | don’t see any reason
why a limited-performance Santa-
Claus machine cannot be buiit up
for well under $300.

Figure 4 shows how ! would go
aboutit. First, l wouldinitially stick
with two-dimensional objects
such as letters, nameplates,
bezels, or whatever. That third di-
mension just adds complications
at a time when getting the basic
process working any way at all
should be your foremost goal.
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Second, | would flush the laser
and the beam scanning stuff, re-
placing the laser with a scientific
ultraviolet lamp from EG&G or
whoever, and replacing the beam
scanning with two linear steppers
such as the Hurst type SLS.

And, third, | would not worry
about complexity or speed. If it
takes a week to machine a simple
part, so what? Particularly if you
are now three orders of magnitude
cheaper than your competition.

There are some very important
safety considerations in all that.
The resins must be used in a very
well ventilated area, and you
should avoid breathing any and all
fumes. Touching or handling the
uncured resin is also probably a
very bad idea.

Even worse, intense ultraviolet
light can easily cause blindness.
That's why all those elaborate in-
terlocks are present on EPROM
erasers. Your Santa-Claus machine
should be totally enclosed with
opaque shields. Experiments on
focusing or whatever should be
doneonatrial and error basis only.

FIG. —TWO-DIMENSIONAL SANTA-CLAUS MACHINE can create a replica of virtually any flat
object through the selective ultraviolet hardening of a liquid plastic resin.

Do not, under any circum-
stances ever look at the ultraviolet
spot! I would also suggest wearing
heavy sunglasses as an additional
precaution against an inadvertent
powering of the lamp with your
shields down.

Needless to say, the editors here
at Radio-Electronics will pay very
well for construction details on
the first Santa-Claus machine that
can make non-trivial replica mod-
els on a hacker’s budget.

What's new in the technical
literature?

This seems to be a very good
month for technical data books.
Data books usually contain very
detailed specifications on elec-
tronic devices, often with accom-
panying application notes and use
hints. The price of a data book var-
ies from free to optional to nomi-
nal, depending on the manufac-
turer, who you are, and how you
ask for the book. Once again, you
gel the best results with your own
laser-printed business letterhead.

Data books are a resource sec-

www americanradiohistorv com
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NAMES AND NUMBERS

AMD

901 Thompson Pi.
Sunnyvale, CA 94088
(800) 538-8450

EG&G

35 Congress St.
Salem, MA 01979
(818) 967-9521

Hewlett-Packard
PO Box 10301

Palo Alto, CA 94303
(408) 988-7000

Hurst Manufacturing
Box 326

Princeton, IN 47670
(812) 385-2564

Mobay Chemical
Mobay Road
Pittsburgh, PA 15205
(412) 777-2000

ond only to trade journals in their
usefulness to all you hardware
hackers. The best rule is—collect
them all!

At any rate, there are some real
winners this month. Start with the

Motorola

PO Box 20912
Phoenix, AZ 85036
(602) 244-6900

SAE

400 Commonwealth Dr.
Warrendale, PA 15096
(415) 776-4970

Sprague

115 NE Cutoff
Worchester, MA 01606
(617) 853-5000

Texas Instruments
PO Box 225012
Dallas, TX 75265
(214) 995-2011

Xicor

851 Buckeye Court
Milpitas, CA 95035
(408) 946-6920

Texas Instruments Interface Cir-
cuits data book, plus the new
Sprague Integrated Circuits data
book, and the Advanced Micro
Devices data book on Bipolar and
MQOS memories.

Hewlett-Packard has a pair of
new publications out, one called
their Microwave and RF Designers
Catalog, and the other their Opto-
Electronic Designer’s catalog.

And Motorola has checked in
with their Telecommunications
Device Data Book, containing lots
of hard-to-find information on all
their integrated circuits for tele-
phone use.

Turning to my own products, |
do stock autographed copies of
most of my own books as a special
service to you Radio-Electronics
readers. For insider secrets on in-
tegrated circuits, there's my
CMOS Cookbook and my TTL
Cookbook. For the real lowdown
on microprocessors, you should
check out my pair of Micro Cook-
books, Volumes | and Il. You may
write or call for a complete list,
along with some hard-to-find “free
stuff” info.

Do feel free to write or call over
anything that is worth hacking
over. This is your column and your
feedback is essential to make it the
best possible. R-E
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60-Hz TIMEBASE

continued from page 56

It desired, any of the counter out-
puts can be routed to the monostable
to get a pulse output with the same
frequency and a duty cycle of less

R1 M€14556

100K
60H: O—AMA
INPUT

or A&
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Vee T © OUTPUT
|1641a |1
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FIG. 3—THIS CONFIGURATION will deliver 1- and 10-Hz signals from either 50- or 60-Hz line frequen-
cies. Note that the outputs do not have 50% duty cycles.

T input tied to the power supply, a
falling edge at the T input will trigger
an output pulsc. See Fig. 4-¢. On the
other hand. if the T input is tied to
ground, a rising cdge at the T input
will generate a pulse. Sec Fig. 4-b.
The output pulse width is short, fixed,
and somewhat dependent on the sup-
ply voltage.

than 1%. With the dual RC network
shown in Fig. 5, the monostable be-
comes a dual-edge detector or fre-
quency doubler, generating a pulsc on
each incoming edge, thus synthesiz-
ing an output frequency that's twice
the input. That doubled frequency
(with a sub-1% duty cycle) can be
used directly or used to clock the sec-

Veeo—T
o]l

T
S

L1

—

_OJ'L

FIG. 4—THE MONOSTABLE can be configured
to respond to either a rising or falling edge.

+V
R1
10R10Hz O $ o
INPUT 0.1 2 OR 20Hz
57 OUTPUT
OUTPUT }—0
)i 10
I
€2
R2
013 47x

FIG. 5—USING A DUAL RC network, the mono-
stable becomes a frequency doubler with an
output duty cycle of less than 1%.

ond counter. Note that any unused
mputs must be tied to ground.
Finally, pin 1l (=5=%) allows use
with 60- or 50-Hz line frequencics.
Ground the pin for 60-Hz operation:
tie it high for 50-Hz, R-E

AUDIO SCRAMBLER

continued from page 55

SCRAMBLER

scrambled tapes, or between a tape
recorder and its output to decode
them.

The device can also be used to

MICROPHONE
AMPLIFIER IN  QUT
) > i
\ SPEAKER
TELEPHONE
ACOUSTIC
COUPLER
a el
((( <4 -(
MICROPHONE
ouT IN MICROPHONE
AMPLIFIER

SCRAMBLER

FIG. 8—TWO SEPARATE UNITS are needed in order to provide full-duplex telephone scrambling/

descrambling.

www americanradiohistorv com

scramble and descramble two-way
telephone conversations. For in-
stance, a single scrambler/de-
scrambler unit can be used in a halt-
duplex mode, which mecans only onc
person can speak at a time because the
unit must be switched between con-
nections. A mechanical TX/RX
switch can be used to do the switch-
ing. A much better approach is a full-
duplex set-up. Figure 9 shows how
two scrambler/descrambler units are
connected for full-duplex, meaning
that no switching is necessary. (The
conventional telephone is full-du-
plex.) Other than merely eliminating
the RX/TX PUSH-TO-TALK switch
needed in the half-duplex configura-
tion, the full-duplex application of-
fers a more secure cnvironment. A
would-be eavesdropper would have to
descramble both sides of the con-
versation, a difficult task because
cach transmitting scrambler unit
would, of course, be tuned to a
slightly different frequency by the
users.

The device can also be used to
provide computer data transmission
security. For that you can connect the
full-duplex configuration to a 300-
baud computer modem. R-E
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UPDATE

Positive and negative feedback

NEGATIVE FEEDBACK WAS INVENTED
about 50 years ago by Harold S.
Black of Bell Laboratories. Because
Black’s technique seemed to con-
tradict many of the accepted tech-
nical concepts of the day, it took
almost 10 years for a patent to be
granted for his work. However, his
work drew international applause
once the electronics community
realized what Black had accom-
plished, and for the next 20 years
or so hundreds of articles were
published in popular and profes-
sional engineering journals ex-
ploring and extending the
ramifications of feedback tech-
nology. For example, the ser-
vomechanisms of today’s sophisti-
cated robotic devices owe much to
Black’s invention of feedback con-
trol circuitry.

Negative feedback is a tech-
nique that taps off a portion (sam-
ple) of a signal and reintroduces
it—180° out of phase—to a point
earlier in the circuit. Negative
Feedback—usually identified as
NF—can be applied from the out-
put to the input of a single stage,
or the NF loop can include every-
thing between an amplifier’s
speaker output and its input-sig-
nal jack. A few speaker manufac-
turers have even extended the am-
plifier's NF loop to include the
speaker itself, usually using some
kind of motion-sensing transducer
on the speaker’s voice coil or cone
to supply the feedback signal.

How feedback works

The basic purpose of negative
feedback in amplifiers is to reduce
nonlinearities. Feedback can cor-
rect both individual waveform ab-
errations (distortions) and fre-
quency-response fluctuations.

To illustrate frequency-response
correction, let’s assume that we
add 20 dB of NF to an amplifier
using the R1 path shown in Fig. 1.
That means that the amplifier’s
overall gain is reduced by 20 dB,
except—and here’s the key to
NF—in those areas where frequen-
cy-response loss, waveform distor-
tion, or other aberrations have
occurred. If, for example, there’s
an unwanted 6-dB-per-octave drop
above 10 kHz in the amplifier’s fre-
quency response, the feedback

J

“FEEDBACK

FIG. 1

signal would naturally have the
same roll-off. When the rolled-off
feedback signal is combined in op-
posite phase with the input signal,
the result is 20 dB of cancellation
below 10 kHz (where the feedback
is fully in force), that lessens at a 6-
dB-per-octave rate above 10 kHz
{(where the feedback itself starts to
roll off). Or to put it another way,
the negative feedback modifies
the input signal to produce a rise
of 6-dB-per-octave starting at 10
kHz relative to the lower frequen-
cies, which have been depressed
by 20 dB. In effect, feedback pre-
compensates the input signal for
losses (or peaks) that occur later in
the amplifier’s circuit. f every-
thing works out, the end resultis a
flat frequency response.

Distortion reduction

The distortion-canceling action
of feedback is illustrated in Fig. 2

wWwWw americanradiohistorv com
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LARRY KLEIN,
AUDIO EDITOR

{(exaggerated for clarity). The input
signal is shown in Fig. 2-a. The dis-
torted waveform (Fig. 2-b) is fed
back from the output of the ampli-
fier and combined out of phase
(Fig. 2-¢) with the input waveform
(Fig. 2-a). That results in a signal (d)
whose distortion “precompen-
sates” for the distortion of the am-
plifier.

However, if the magnitude of
the distortion—or the frequency-
response irregularity—exceeds
the amount of the feedback avail-
able to compensate for it, the am-
plifier is said to have “run out of
feedback,” a condition that can
cause oscillation, instability, and
other unhappy audible effects
when clipping occurs. For that rea-
son, it is good engineering prac-
tice to design for the best possible
performance under “open-loop”
(no feedback) conditions, and
then apply feedback judiciously as
a touch-up procedure.

Is the loss of gain that is caused
by negative feedback a problem?
Not really—for this reason: Sup-
pose an amplifier before feedback
could be driven to full output by a
.025-volt input signal. Applying 20
dB of feedback reduces the gain to
one-tenth its former value, and
0.25 volt is now required to realize
full output. If the feedback has
been properly applied, distortion
is also reduced by a factor of 10, all
at the small expense (these days)
of adding 20 dB more gain to the
circuit.

Incidentally, the benefits of
feedback are not confined just to
distortion and frequency re-
sponse. Properly used, feedback
also has a salutary effect on an am-
plifier’s noise and on damping-fac-
tor specifications.
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Positive feedback

What about positive feedback,
which is defined as feedback that
is in-phase with the signal at the
point of its reinsertion into the sig-
nal path? Whereas negative feed-
back works to restore the status
quo, so to speak, positive feed-
back tends to introduce instability.
Squealing sound-reinforcement
systems and howling turntable
setups are both examples of un-
controlled and unwanted acoustic
positive feedback. However, con-
trolled electrical positive feedback
is used in the audio and radio-fre-
guency oscillator circuits found in
test instruments and tuners.

As far as | know, the only use of
positive feedback in an audio-am-

plifier was in an old Dynaco tube
preamplifier where a positive-
feedback loop (enclosed within a
negative-feedback loop to ensure
stability) was used for increased
gain using fewer stages of ampli-
fication. Since gain is both cheap
and easy to come by in this age of
solid-state, | don’t expect to see
positive feedback in future ampli-
fier circuits. Feed-forward, Black’s
earlier invention, which has expe-
rienced a slight comeback, is
sometimes confused with positive
feedback, but it’s a completely dif-
ferent approach.

Feedback negatives
In the past several years, feed-
back has fallen into disrepute in

NEW RUGGEDIZED
SGOPE PROBES

Just a phone call away.

$35 P6103 $58 P6109

50 MHz 10x 150 MHz 10x
Compensation Range Compensation Range
150 35 pF 1810 22 pF

These new passive voltage probes can be used with any
oscilloscopes having matching compensation ranges.

Screw in tips mean easy repair, no downtime.

To order call toll free 1'800'426'2200 !

In Oregon, call collect (503) 627-9000.
VISA and MasterCharge accepted.

some audio quarters. Indeed,
some manufacturers have made
much of the fact that their new
equipment uses little or no nega-
tive feedback. A few other man-
ufacturers have taken the purely
semantic path to feedback elim-
ination and instead substituted
what they call beta or servo control
circuits. In any case, the contro-
versy about feedback dates from
the time that Matti Otala, a Finnish
researcher/engineer, rediscovered
that under certain conditions am-
plifiers using negative feedback
would go into input overload,
even though the input signal was
theoretically too small to cause
such a problem. He dubbed the
effect “transient intermodulation
distortion” or TIM. | say re-
discovered, because several inves-
tigators published papers during
the early 1950’s discussing the TIM
effect—although not by that
name—and its solution.

In a nutshell, the problem is/was
this: A rapidly changing signal—
meaning one having high-fre-
quency components—would

continued on page 81

Copyright © 1987, Tektronix, Inc. All rights reserved: KBA-810

CIRCLE 186 ON FREE INFORMATION CARD

www americanradiohistory com

Tektronix

COMMITTED TO EXCELLENCE

8861 AHVNNVI

~
[f=]



RADIO-ELECTRONICS

=]
o

DESIGNER'S
NOTEBOOK

Making sinewave oscillators

ALTHOUGH WE'VE EXAMINED MANY
kinds of oscillator circuits, there’s
one we've left out: the sinewave
oscillator. Most of the circuits that
we’ve looked at have been digital
squarewave generators of one
kind or another. Although I've
shown you how you can alter them
to get a triangular wave, even with
a lot of filtering there’s no easy way
to get a low-distortion sinewave at
the output when you start with a
squarewave at the input.

Trying to convert squarewaves
into sinewaves can lead to some
real design nightmares. Calculat-
ing the filter values, dealing with
the various kinds of distortion,
and, in general, guaranteeing the
purity of the output waveform is a
lot more difficult than designing a
sinewave generator from scratch.
If you want a circuit that produces
clean sinewaves you have to build
one specifically for that purpose;
and all it takes is a handful of parts
that can be used to produce sine-
waves that are much better formed
than those you would get from a
manipulated squarewave.

Sinewave oscillator

How much more difficult is it to
convert a squarewave to a sine-
wave? Figure 1 will give you a good
idea of how simple a sinewave
generator can be. The circuit is
built around the op-amp’s feed-
back loop in a configuration of re-
sistors and capacitors that is often
referred to as a twin-T or twin-tee
network. It's mostly used when
the designer is interested in one
particular frequency.

How well the circuit works is a
direct function of: 1) how closely
the components are matched; 2)
using as low a source impedance

AAA AAA,
'y e

4R 4R

as is possible for the tee network;
3) making the tee’s output load im-
pedance as high as possible.

The center frequency of the net-
work (f) can be easily calculated by
plugging numbers into the for-
mula:

f = 1/(27aRC)

and by using components rated
1% or better.

The best way to understand how
a twin-T network operates is to
look at each half of the tee by itself.
The upper half of the circuitis con-
figured as a low-pass filter so it will
tend to reject frequencies above a
certain value. The lower half is set
up as a high-pass filter and tends
to reject frequencies below a cer-
tain value. Since the twin-T has the
two circuits connected in parallel,
a frequency-versus-gain plot for
the circuit will look like Fig. 2. If
both halves of the tee are carefully

wWWw americanradiohistorv com
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matched, the filter will reject a par-
ticular frequency.

By using a potentiometer (2R) in
one tee, we can detune the tee
until the phase of the frequency
going to the op-amp’s non-invert-
ing input is shifted 180°, which is
the same as applying positive
feedback. That will cause the op-
amp to start oscillating, and the
output will be a sinewave whose
frequency is equal to the center
frequency of the twin-T filter.

The other conditions for op-
timum operation of a twin-T net-
work are satisfied by the op-amp.
The tee is being fed by the op-
amp’s output (pin 6), which is a low
impedance, and the tee’s output is
connected to the op-amp’s input,
which is a high impedance.

HIGH PASS

LOW PASS

GAIN

CENTER
FREQUENCY

|
|
1
(S — -

FREQUENCY
HG. 2

| haven't given any values for the
components because you can use
the formula to determine what you
need for whatever output frequen-
cy you want. Realistic limits are be-
tween 1K and 10K for the resistor
and .0T wF to 1 uF for the capacitor.
| used a 741 op-amp when | put the
circuit together, but just about any
op-amp will do. The best ones to
use are those that have an FET in-



put, such as a TL084, since their
input impedance is about as high
as you can get. It's also a good idea
to build the circuit with a dual op-
amp and use the second amplifier
as a buffer, since that will help im-
prove the performance of the os-
cillator when it's connected into
an actual working circuit.

The twin-T network is one of the
basic building blocks for the de-
sign of analog filters. You should
experiment with this month’s cir-
cuit and get familiar with how
component values can change the
operation of the circuit. By com-
bining the tee configuration with
op-amps you can design a wide
variety of different filter circuits:
high pass, low pass, notch, and
bandpass. While working out the
component values for those cir-
cuits will usually involve a consid-
erable amount of math, don't let
that put you off. That's what cal-
culators are for. R-E
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continued from page 79

overdrive an amplifier’'s input
stages, while a signal of the same
amplitude, but without the high-
frequency components, would
cause no such problem. The over-
load occurred because the input
stages were designed to operate
with the gain-reduction of nega-
tive feedback; but when very fast
high-level transients were in-
volved, the feedback signal did not
get back to the input stages quick-
ly enough to prevent overload.
The basic solution to TIM is to de-
sign-in sufficient bandwidth—be-
fore feedback—to ensure that
high-frequency signals can slew
(travel) through the amplifier fast
enough to avoid problems.
Fortunately, any competent au-
dio designer can easily achieve ad-
equate slew rate—and thereby
eliminate the possibility of TIM—
without really straining his design
talents. In my view, those engi-
neers, sales managers, and au-
diophiles hyperconcerned with
TIM problems are essentially chas-
ing a wild goose carrying a straw
man up a blind alley. In today’s
products, TIM is not likely to be
the source of any differences you
can hear. R-E
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at Home in Spare Time
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daily operations.

Experts show you what to do, how to
do it...guide you every step of the way!
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COMMUNICATIONS

CORNER

The phantom hand.

ONE OF THE QUESTIONS OFTEN ASKED
by hobbyists, technicians, and
technical students who got into
communications after the de-
velopment of the transistor is why
older equipment didn't use cer-
tain high-performance circuits.
After all, some of the circuits actu-
ally originated back in the stone-
age of electronics. The answer to
their question is simply one word:
cost. Using vacuum tubes, or even
discreet solid-state devices, just
the cost of the extra power-supply
capacity and the larger cabinet
needed to accommodate certain
circuits could easily add $100 or
more to the retail price of a re-
ceiver, transmitter, or transceiver;
and we have not even started lo
factor in the labor cost for assem-
bling the circuit. But because inte-
grated circuits and automated
assembly of high-density circuits
sharply reduces overall manufac-
turing cost, we can now include
even the most sophisticated func-
tions in general-purpose commu-
nications equipment.

A good example of an old idea
made practical by combining the
integrated circuit with automated
assembly isthe automatic antenna
tuner, such as the Kenwood
AT-250. (Keep in mind as we dis-
cuss the AT-250 tuner that a similar
circuit is included in certain Ken-
wood transceivers—the whole as-
sembly can actually fit in the palm
of a hand.)

An automatic antenna tuner
works this way: You select a trans-
mit frequency, set the transmitter’s
function switch to tune, wait a few
seconds tor the whirring in the
tuner to stop (or wait for the SWR

INPUT

J SWR
? | SENSOR

TUNING UNIT

HERB FRIEDMAN,
COMMUNICATIONS EDITOR

OUTPUT
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e .
: MOTOR NO2 s2 ---%cz
S CONTROL CIRCUIT
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SWR
SWITCH
i a
u 12
f= >18MHz

e B 5

indicator built into the transmitter
or tuner to drop to about 1.2:1),
and then switch to full power. In
the few seconds it takes for the
SWR to reach minimum, the auto-
matic antenna tuner matches the
antenna system to the transmitter.
It sure is a lot more convenient
than manually rocking a couple of
tuning capacitors back and forth
until your SWR meter indicates an
acceptable value.

At first thought, automatic an-
tennatuning appears to be be very
simple. All we need are motor-
driven capacitors controlled by
some kind of SWR indicator. It
should even be possible 1o build

www americanradiohistorv com

FIG. 1

f= <16MHz
C1

an automatic tuner using vacuum
tubes. So how come the “old-
time” radio operators didn’t use
automatic antennatuning? The an-
swer is the amount of hardware
needed, and what the hardware
would cost if we built the circuit
using discreet components. For
example, the circuit used in Ken-
wood'’s automatic antenna tuner
has 31 transistors, 13 1C’s, 2 FET’s,
and 77 diodes. Want to try doing it
with vacuum tubes, or by using all
discrete solid-state components?

How it works
Figure 1-a shows a simplified
block diagram of Kenwood’s auto-



matic antenna tuner. The input
jack connects to the transmitter’s
output; the output jack connects
to the antenna system’s coaxial
transmission line. Within the sec-
tion labeled TuNING UNIT are two
tapped coils and two motor-driven
variable capacitors. Above 18 MHz,
a switching scheme automatically
configures the components as a pi
network as shown in Fig. 1-b. Be-
low 14 MHz, the components are
configured as a Tee-network as
shown in Fig. 1-c. The coil taps are
selected by transistor-driven re-
lays. Either a' bandswitch on the
tuner selects the proper taps, or
the taps are automatically selected
when the tuner is used with cer-
tain transceiver models. Essen-
tially, the coils are set for the band-
in-use.

When the transmitter is set to its
tune function, a very low RF-out-
put level, about 3 watts, is fed into
the antenna tuner. The swr sENSOR
develops an output representing
the forward voltage and the
reflected current. Keep in mind
that when the SWR is low the two
are in-phase; the greater the SWR
the greater the phase difference
between the forward voltage and
the reflected current.

From there, the forward voltage
and reflected current are fed to a
PHASE COMPARATOR. If there is a dif-
ference in phase, the comparator
develops an output that passes
through electronic switch S1 to a
D-type flip-flop switch. The switch
“flips” and powers motor MOTI,
which drives variable-capacitor
C1. When C1 can reduce the SWR
no further the flip-flop is turned
off, which sends a signal through a
feedback line to the moToR NO. 2
CONTROL cIrRcUIT, which causes
motor MOT?2 to drive C2.

During the adjustment of C1and
C2, the reduction in SWR is track-
ed by an swr switcH, that derives
the SWR value by comparing the
phase of the forward voltage with
that of the reverse current. When
the swr switcH senses that the
SWR has been reduced to 1.2:1 it
opens electronic-switches S1 and
S2, thereby disabling the tuning
motors. The user knows the rig is
ready for use because he or she
can observe the SWR value on a
built-in meter, or see a tuning in-
dicator turn off. R-E
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ANTIQUE

RADIOS

Ancient transformers, tubes, and speakers

ALTHOUGH THERT'S BEEN TREMENDOUS
developments in electronics tech-
nology during the past 100 years,
fortunately for those of us into an-
tique radios, we don’thave to con-
cern ourselves with either the
pioneering days or the high-tech
‘80s. Our interest is primarily the
era of the vacuum tube: from the
1920’s through the 1940's.

Tube radios have five basic com-
ponents: 1) Transformers and
coils; 2) Resistors; 3) Capacitors
(which used to be called “con-
densers”); 4) Tubes; 5) Speakers.
This time out, we’ll discuss the dif-
ferent types of transformers, re-
sistors, and speakers, and how
they're used.

Transformers and coils are re-
lated because they are essentially
inductors. Power, IF, and audio-
output transformers are the types
most commonly used in radios.
Components considered to be
coils—even though they might ac-

o538 pliins
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CONTRIBUTING EDITOR
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tually be transformers—are those
in the antenna and RF-amplifier
circuits, a speaker field, and the
speaker’s voice-coil.

How is a transformer a coil? Sim-
ple! That's what we choose to call
it. For example, an antenna input
“coil” usually has primary and sec-
ondary windings, and that's a
transformer in anyone’s engineer-
ing textbook. Same thing with an
RFamplifier's output circuit. While
it might use a single inductor (a
coil) as aload, more often than not
the plate coil has primary and sec-
ondary windings; and once again,
that’sa transformer in an engineer-
ing textbook. However, in early ra-
dio service manuals, and even in
modern manuals, both trans-
former types are usually called
coils. It's sort of like calling cycles-

www americanradiohietory com

per-second Hertz. Hertz is a term
created from what alchemists used
to call the ether—air. Since we all
breathe the same air we know
what Hertz really is—it just takes a
textbook two pages to explain
what used to be obvious.
Although many antique radios
had more transformers and coils
than tubes, it’s the tubes that col-
lectors expect to be burned out;
few expect transformers and coils
to go bad. Unfortunately, power
transformers in antique radios
have often burned out many years
earlier, and it's something you
might not be able to check at the
time you’re purchasing the radio.
But it's been my experience that
radios with a defective trans-
former have been worked on at
some time or other, so bewary of a



set where the transformer’s
mounting screws are missing or
disturbed. Whoever worked on
the set shown in Fig. 1 left the
power transformer a wreck.

Besides total burn-out, open
and shorted windings are also
common to old radio transfor-
mers. While it's easy to use an
ohmmeter to determine whethera
winding is open, troubleshooting
shorted windings with a con-
ventional instrumentis usually im-
possible.

The nose knows

Antique radio collectors soon
learn to recognize the odor of an
overheated or burning power
transformer. If you fire up an an-
tique radio and the transformer
smells or overheats, turn the
power off fast before a handful of
other expensive parts go up in
smoke. But keep in mind that a hot
power transformer doesn’t neces-
sarily mean that the transformer is
at fault: make certain that you at
least check the rectifier and the
filter capacitors before deep-six-
ing the power transformer.

Removing the rectifier tube or
the selenium rectifier (if used in-
stead of a rectifier tube) can help
determine if the power trans-
former is shorted, or if a short in
the B+ supply is drawing exces-
sive current. That's because re-
moving the rectifier usually dis-
connects the transformer from the
rest of the circuit. (However, take
care that there isn’t a second rec-
tifier—perhaps used for grid
bias—separately connected to the
power transformer.) In all like-
lihood, the transformer is proba-
bly OKif it doesn’t overheat when
the rectifier is removed.

A superheterodyne radio’s IF
transformer is another trou-
blesome device. While it can have
any of the usual transformer trou-
bles such as shorts, opens, and
poorly-soldered terminals, more
frequently you’ll find that the
problem is man-made—or more
accurately, tinkerer-made. An old
radio that has lain around for many
years could have been “repaired”
by persons trying to make it play
by tightening “the loose screws”—
the IF transformer’s adjustments.

Moving on to the output trans-
former, the device that matches

the high impedance of the output
tubes to the low impedance of the
speaker, the most common prob-
lem is an open primary winding,
which is easily confirmed by using
an ohmmeter. Since there are still
plenty of universal replacement
output transformers available, it
shouldn’t be too difficult to locate
a substitute.

Although it'spossible, I don'tre-
call coming across an elec-
trodynamic speaker having an
open field coil. As ageneral rule, a
defective antique radio’s speaker
usually has adamaged or distorted
core that can’t be repaired be-
cause few technicians have the
knowledge, ability, tools, or even
the material to re-cone a speaker.
So if you must remove what is an
otherwise a good speaker from its
mounting, be careful not to touch
the cone because it's probably so
brittle from old-age.

Voice-coil testing
The voice coil is sturdy and
rarely opens or shorts; buta prob-
lem in early radios known as an
continued on page 108
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1Cobra Stun Gun generates 45,000 volts of
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burst of high intensity light directly into an
attackers eyes. Chanccs are that his optic
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MthBds. For ALL Apple enthusiasts and
hobbyists $14.95
SAVE 10% - ORDER TWO OR MORE MANUALS
OVER 40 BARE [BM & APPLE CARDS IN STOCK
(MthBds « Disk « Video « Burner » MultFn . 1/0 . Modem « Proto - etc)

Check/Money-order, VISA/MasterCard to:

NuScope Associates*, Dept RE
InU.S.A. In CANADA

P.O. Box 790 P.O.Box 742, Stn B

Lewiston, NY 14092  Willowdale, Ont. M2K 2R1
“A Division of Kosmic MicroTech Inc,

COMPUTER
! \ FROGRAMS FOR

PRODUCT 9
DISTRIEUTORS

IBM PC/COMPATIBLES

¢ TEN PROGRAMS ¢ 100% BASIC
e EASYTOLEARN e EASYTOUSE
e WRITTEN BY EMERALD DIRECT

e SINCE 1981

NOT COPY PROTECTED
anesoers SAQOS s | monr
BLECHMAN ENTERPRISES %

7217 BERNADINE AVE ., 210
CANOGA PARK, CA 91307

INFO/ORDER: SAM- 5PM M.- SAT. PACIFIC TIME

818-346-7024

* Amady Nas (0! teviewed Of @N00Ivad These pIOg!ams.
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THE RAM BACK CHAIR
For Stressless Sitting
S and Perfect Posture

X e Features
“t « Adjustable Height 21"-27"
+ Adjustable knee and seat
pad

« Solid Wood - Oak Finish
« Thick Velour Cushions
» Folds for Storage

' $54 EA
Credit 1-800-227-2001
~ Cards 213-839-5974

i Add $9 ea. for BER3
. UPS Delivery Ups
' RAM
8306 Wilshire Blvd., #10
Beverly Hills, CA 90211
Free Brochure « Money Back Guarantee

“H.P., Apple, OASYS, QMS, and more.
Recharge Your Used
Toner Cartridges.
RECHARGING: PRINTER COPIER

BLACK $45 $40

DK BLUE/BROWN  $65 $60

NEW CARTRIDGE ~ $89
(RETURN SHIPPING INCLUDED)

20 Years of Laser Printing
and Xerography Experience
-Unconditional Guarantee-

A e aer 1 =Y
v\ e

800 W. Burlington, Fairfield, |A 52556
(800)635-8088 (51 5)472-7850

CALL NOW
AND

RESERVE
YOUR SPACE

® 6 x rate $800.00 per each insertion.

® Reaches 245,824 readers.

® Fast reader service cycle.

® Short lead time for the placement of
ads.

Call 516-293-3000 to reserve space. Ask
for Arline Fishman. Limited number of
pages available. Mail materials to:
Computer Admart, RADIO-ELEC-
TRONICS, 500-B Bi-County Blvd., Farm-
ingdale, NY 11735.
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CHRISTMAS
SPECIAL

12-16-20 MHZ.
HIGH SPEED
TURBO-286/386

» CPU-286-12/386-16 MHZ.
» 287/387 and 16-20 MHZ. opt.
» 1 MGB. on board. Max. 16 MGB.
» 2 Teac 1.2, or 360/3.5/720.
60 MGB. 28 MLS. with W.D. Contr.
1/0, Serial, Parallel, Game.
PGA, EGA, CGA, MGA, HERC. S. Sw.
Deluxe Keybrd. 102/12 Funct. Keys.
200 W.P.S. Case. Digital Display.
Y3r TURBO-XT-W/Monitor...$899.00
TURBO-286/386-$2,499.00/$3,499.00
COMPSTAR, INC.
(818) 842-4606
239 E. Alameda Ave., Burbank, CA 91502
TELEX: 797196 FAX: (818) 845-0739

o
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>
>
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IF YOU KNEW HOW EASY
IT IS TO BUILD AN IBM® XT
COMPATIBLE COMPUTER,
- YOU WOULDN'T PAY IBM®
$1000 TO DO IT FOR YOU!

O Anyone can do ith No special skills
required. O Takes less than 2 hoursl|
O Wwith a screw driver and my video
tape you can save up to $1000 over the
pnce of an assemoled IBM® O In-
ciudes a list of suppliers of computer
kits. {Adl kits have 90 day warranty and
full compatibility) O MONEY BACK
GUARANTEE - If you aren't totally
convinced that you can assemble your
own computer after viewing my fail-
safe, step by step video instructions,

you pay nothingl

SEND $29 FOR VIDEO TAPETO:

WOLFER PRODUCTIONS, Dept. R
101532 Riverside Dr. #153
Toluca Lake, CA 91602

|Caltormua residents add 6 5% sales tax)

TURBO CHARGE YOUR PC

WITH THE ACCELERATOR 286
Replaces your PC, XT, or compatibles
8088 with an 80286 processor. It includes
8K of zero-wait-state cache memory, and
your software can run up to 7 times
faster. So why buy an AT?

Upgrad PC with th
Qpgrade your PCwith the | §275
VIDEO SHARING

DEVICE $59.95

Transmits color computer/VCR signal to
any TV at home without cables. Simply
plug it into com-puter's composite outlet
or VCR's jacks. This is the least expen-
sive way of upgrading your system to
color without buying a color monitor..
Minor assembly required.

- ; ‘Monterey Par
€PC Plus CorpMoyterey bar
California 91754. (818)571-6991
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Microsoft Bookshelf

ptical storage will be at the core of
the next evolution in computer tech-
nology, some say. Advantages include ex-
tremely high information density and very
low production costs. To date, however,
most commercial products based on op-
tical technotogy (financial and other spe-
cialized databases) have had little mass
appeal. The Electronic Encyclopedia
published by Grolier on CD-ROM (Com-
pact Disk read-only memory)was the first
consumer-oriented optical product; it
provides the entire database (text only)
of the Grolier Encyclopedia. (See page
90 of the Anril 1987 issue for a review.)
Microsoft just released the second ma-
Jor CD-ROM product that is likely to have
widespread appeal; it is called Book-
shelf. Bookshelf consists not of a single
database, like the Electronic Encyclope-
dia, but of ten reference works, including:
The American Heritage Dictionary, Roget’s
Il Thesaurus, The World Almanac and
Book of Facts, Bartletts Familiar Quota-
tions, The Chicago Manual of Style, The
U.S ZIP Codle Directory, a spelling check-
er @ usage checker, a set of form letters,
and a categorized listing of sources of
business information.
To run Bockshelf you need a CD-ROM
drive, a PC, XT, AT, or cione, DOS 3.0 or
higher, and a copy of the MS-DOS CD-

ROM extensions (software drivers for the
CD-ROM drive, usually supplied by the
manufacturer, and which are also avail-
able separately). Bookshelf itself costs
$295, and the drive will set you back
about $1000. In addition, a dual-floppy
computer requires 640K of RAM to run
Bookshelf; a hard-disk system can
squeeze by with only 512K. The program
will run on a dual-floppy system. We test-
ed Bookshelf on a standard IBM PC XT
with @ 20-megabyte hard disk, @ 500K
RAM disk, and a 500K disk cache.

At those prices, obviously, Bookshelf
will not compete with paperback refer-
ence works sold at dime stores, but that's
not Bocokshelf's intended market. The tar-
get, rather, is the serious writer—includ-
ing the serious technical writer.

Setting up

The CD-ROM drive itself interfaces to
your PC via a cable that connects to a
plug-in expansion card. After installation,
which includes modifying your CON-
HG.SYS and AUTOEXEC.BAT files, the CD-
ROM drive will become your next avail-
able drive. On an XT with a single floppy,
a hard disk (C:), and a RAM disk (D), the
CD-ROM drive would appear as drive E.

After installing the hardware and sys-
tem software, you log onto the CD-ROM
drive (just as if it were a regular drive,
except thatyou cantwrite toit), and runa
Setup utility: That program copies files to
your hard disk and installs the program
according to the hardware and software
you'll be using Bookshelf with.

Normally you run Bookshelf in a memo-
ry-resident mode so that you can call it
up from within your word processor
while you are writing. (You can also run
Bookshelf as a transient application.)
Bookshelf requires about 128K of memo-
ry (in memory-resident mode), and really
works better with a RAM disk, which
you'll probably want to locate in the EMS
memaory.

www americanradiohietory com

After booting and loading the pro-
gram, you can call it up at any time by
pressing a user-definable hot-key com-
bination. Bookshelf will work with any
word processor or other program that
operates in text mode—not graphics
mode. It works best, however, with most
versions of Microsoft Word, Word Perfect
version 4.2, Multimate Advantage version
[, IBM Display Write Ill, Volkswriter 3, Xy-
Write lIl and 1il Plus, and PC Write version
2.71. It's more convenient to use a sup-
ported word processor because the the-
saurus can replace words automatically,
and the spelling checker can check an
entire screen at a time. Other functions
(the form letters, for example) that feed
information into @ document work fine,
though.

Using it

Press your defined hot keys, and Book-
shelf pops up. Figure 1 shows the ZIP
Code reference display screen. The top
line shows which word processor Book-
shelf has recognized (it displays “Un-
known” in an unsupported prograrm); the
second line presents a twelve-item menu
bar which you can navigate using a
mouse, the cursor-control keys, or by
pressing the first letter of your choice. We
found the latter method to be the most
convenient.

After selecting the desired reference
work, @ menu appears, allowing various
options for the chosen work. The diction-
ary's menu, for example, allows to look
up a word, biographical information, or
geographical information.

Next a dialog box appears, in which
you enter additional information. Dialog
boxes work differently according to
which opus you're working with. The ZIP
Code checker, for example, will pick an
address off the screen and find the cor-
rect ZIP Code. Bookshelf will then feed
the ZIP Code back into your word pro-
cessor Just as if you had typed it. Alter-
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natively, you can type an address in the
dialog box, look up the ZIP Code, and
feed the whole thing into your word pro-
cessor.

The ability to look up ZIP Codes is
useful, if unexciting. Bookshelf’s real
strengths are the dictionary, the thesaurus,
the book of quotations, and the almanac.
The dictionary is based on the full Amer-
ican Heritage dictionary; it includes com-
plete definitions (not simple “syn-
onyms™), word derivations, and bio-
graphical and geographical information.
You can look up a word that Bookshelf
reads from the scCreen or you can type
one in from a dialog box. In addition, you
can do cross-index searches—find all
entries in which the word computer is
used, for example. Unfortunately, you
cannot paste definitions into your docu-
ments (presumably for copyright rea-
sons). You can scroll through an
alphabetized list of entry words only,
without displaying definitions, and zoom
in on one by pressing a key. In the ex-
panded display, highlighting is used to
indicate word entries, syllable breaks,
derived forms, the definitions them-
selves, and derivation. Synonyms and
points of usage are discussed at some
entries, just as in the “real” (paper) version
of the dictionary. For browsing, you can
“open” the dictionary at the beginning of
any letter—A for example.

Accessing the other works functions in
a similar manner. However, locating infor-
mation can be quirky, if not difficuit. For
example, | wanted to locate financial in-
formation in the almanac about the com-
puter industry. After entering the words
computerand finance in the dialog box, |
was presented with a list of articles. |
selected one, and then read it. | wanted

to return to the list of articles to choose
another, but was unable to do so without
re-entering the search words and waiting
for Bookshelf to search its database. In
general, depending on the type of
search, you may end up doing a lot of
thumb twiddling.

Conclusions

Bookshelf is a wonderful idea, but the
implementation leaves something to be
desired. In spite of the fact that it uses
128K of RAM and can use a RAM disk for
temporary storage, it is slow. Search
speed is slow, and display speed, once
the information is found, is slow. In fact,
text spills across the screen at arate that is
comparable to what a 1200-baud
modem provides.

Bookshelf’s strong point is the diction-
ary, which is truly a dictionary, unlike all
other products for personal computers.
The thesaurus and the quotations refer-
ence also work well. The almanac con-
tains a great deal of information, but
getting at it is a problem, as described in
detail above.

As a professional editor and writer, |
want to like Bookshelf, and | want the
capabilities it can provide. But the pro-
gram'’s slow performance, coupled with
the high cost of the product and the hard-
ware necessary to run it, cause me to
question whether | couldn’t get along
without it. Admittedly, Bookshelf can do
some things that would be impossible by
hand—doing comprehensive searches,
for example, or directly importing text
into a document—but bread-and-butter
searching and browsing can usually be
done much more efficiently the old-fash-
1onec way.

Microsoft is to be commended for
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bringing Bookshelf to market; eventually
all personal computers will have com-
parable capabilities. Let's hope that the
company sees fit to upgrade Bookshelf's
performance to what it should be, and
that CD-ROM drives fall in price to an
affordable level pD4

Borland-Osborne/McGraw-Hill
Programming Series

sborne/McGraw Hill books have for
many years provided useful text and
reference books for those involved in
computers and electronics. Now the
book-publishing company has teamed
up with Borland International, publisher
of many high-quality applications pro-
grams and programming languages, in-
cluding Turbo Pascal, which single-
handedly changed the programming lan-
guage market when it was introduced
several years ago. The two companies
have launched a new line of books in-
tended to support many Bortand prod-
ucts, including the programming lan-
guages Turbo Pascal, Turbo C, and Turbo
Prolog, and the applications programs
Sprint and Reflex, a word processorand a
database manager, respectively.
Advanced Turbo Pascal, by Herbert
Schildt, for example, contains twelve
chapters on advanced programming
technigues in that language, including
sorting and searching; queues, stacks,
linked lists, and trees; dynamic memory
allocation; assembly-language and DOS
interfacing; etc. An introductory chapter
reviews Pascal basics, and an appendix
discusses converting programs from
other languages. Schildts style is quite
readable, and his coverage appears thor
ough. The book contains many example
programs, which Schildt will provide on
disk for the healthy sum of $24.95 pCD4

Products Reviewed

® Microsoft Bookshelf, Microsoft Corpora-
tion, 16011 NE 36th Way, Box 97017, Red-

mond, WA 98073-9717, (206) 882-8080.
CIRCLE 000 ON FREE INFORMATION CARD

® Osborne/McGraw-Hill, 2600 Tenth
Street, Berkeley, CA 94710, (800) 227-0900,

(800) 772-9531 (CA).
CIRCLE 000 ON FREE INFORMATION CARD
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FLOPPY-DISK
ATA STORAGE

Learn all about Apple and IBM disk
formatting—including copy protection!

This month we'll turn our attention more
fully to copy protection, highlighting the
schemes used to make Apple and IBM software secure.

Part

Oddball formatting and nibble counting

The first two copy-protection schemes form the basis
for most others. The basic idea behind oddball format-
ting is to format most of a disk in the usual manner, but to
format one or more sectors in a unique manner. That way,
when DOS first starts to read the disk, it assumes one
format. When it runs into the odd sector, it thinks a data
error has occurred. However, the copy-protected pro-
gram itself knows where to expect that sector and how to
deal with it.

Nibble counting is based on the fact that no two disk
drives are exactly the same. In order for disks to be
readable on various machines, DOS has a built-in “toler-
ance” factor that programmers can use to implement
copy protection.

The major difference among drives is the speed at
which the disk rotates. The standard is 300 rpm (200
milliseconds per revolution), but a drive only has to be
within about 1% of that speed to be usable.

ROBERT GROSSBLATT

As we saw earlier each sector on a disk has the room to
store the requisite data. The remainder of the space is
filled with gap bytes that separate one sector’s data area
from the next sector’s ID area. The number of gap bytes
written on a track is a direct function of the drive’s speed
and the rate at which the disk hardware spits out bits. But
bittiming is in microseconds and drive timing is in millise-
conds, so it’s safe to say that the number of gap bytes
depends exclusively on drive speed.

The gap bytes in a particular track, called the signature
track, are counted, and the sum is stored elsewhere on the
disk. Then, when you run the program (or boot the disk),
the head is moved to the signature track, the bytes are
counted and compared to the original number. If they're
not the same, the software knows it's not running on the
original disk, and that’s what makes nibble counting tough
to crack.

Track erase, directory move

The earliest forms of Apple copy protection were
feeble by today’s standards. For example, erasing one
disk track would bring the normal copy program to a
screeching halt. And if the erased track was near the

WWW.americanradiohistorv.com



SYNCHRONIZATION———— DATA
POINT T

FIG. 5—TRACK SYNCHRONIZATION involves writing data at a
particular location, stepping the read/write head, and writing
additional data.

TRACK 0

TRACK 1-
TRACK 3

1.25 TRACK
GAP

NORMAL
TRACK
SPACING

1.75 TRACK
GAP

TRACKS

FIG. 6—NON-STANDARD TRACK WIDTH is achieved by stepping
the read/write head in Ya-track increments.

outside of the disk (track 3, for example), the rest of the
disk would be protected.

Another early method was to move the catalog from
track 11, where it was normalily found. The files were also
made unlistable by changing the standard loed locations
so you couldn’t even look at the files. Areset would wipe
out memory and reboot.

Those tricks, and a few others, were attempts to pro-
tect programs by altering DOS. They were effective for
awhile because no one had taken DOS apart yet, so DOS
parameter locations, sector formats, and file structure
weren't common knowledge. After those things became
known, however, the simple copy-protection schemes
were dropped in favor of more-sophisticated ones.

The 36th track
When the copy-protection industry was in its infancy,
someone discovered that, although DOS was designed

around 35-track hardware, most Apple drives could actu-
ally read 36 tracks. That was the first time the disk hard-
ware itself was used as the basis of a copy-protection
scheme. Publishers put part of their code on track 36 and
checked to make sure it was there whenever the program
was run. None of the standard copy programs knew
anything about the extra track so the disk was uncopya-
ble—until the method was found out and publicized.
Even without the discovery, use of the 36th track was
ineffective because not all drives could read that track.
So, as soon as consumers started returning software, the
method was dropped.

Track syncing

The next type of copy protection can be understood
by looking at Fig. 5. When data is either read from or
written to a disk, DOS is told to go to a specific track and
then look at a particular sector; no special relationship is
assumed between adjacent tracks. However, software
pubilishers discovered that it was possible to keep very
strict timing relationships when reading the disk. This
meant that if you knew where you were on one track at the
instant you told the head to step, you knew where you
would be when you arrived at the next track.

Building a protection scheme around that fact involves
writing a program that reads a track, steps the head when
a particular data pattern is found, and then immediately
writes some data to the new track. You now have a disk
with known data patterns written in a particular order on
adjacent tracks. If you change the write to a read and
don't find the data pattern you originally wrote there, you
know that it's not the original disk.

Playing With Apple DOS

The ways in which you can “customize” DOS are limited only by
your imagination. After all, DOS s just another program. Here are a
few suggestions on how you can change the internal workings of
DOS to provide a measure of copy protection to your own disks.

Normally DOS reads your keyboard commands and tries fo
execute them. However, by patching in your own routine, you can
cause DOS to do just about anything. Location $9FED is a good
patch point. In an unmodified DOS, you'll see the following code:

9FED 59 A4 A8 EOR $A884,Y

That is the beginning of the code that parses the input line before
going into the command table. Here are several ways to patch that
code. First, by causing a jump to $C600, any input line will cause
the machine to reboot:

9FED 4C00 C6 JMP $C600

This line will cause any input line to jump to BASIC:
9FED 4C 03 EO JMP $E003

This line will cause any input line to beep and go into the monitor:
9FED 4C 65 FF  JMP $FF65

This line will cause any input line to beep and print “ERR”:
9FED 4C2DFF  JMP $FF2D

DOS has both warm and cold boot routines, and it can tell which
one is required by looking at the byte stored at location $03F4. if
you change the value in DOS, you'll force a cold boot whenever the
reset switch is pressed. Normally DOS has the following code:

9E36 49 A5 EOR #BA5

By changing the A5 to a 00, you'll be able to initialize a disk with a
DOS that will reboot whenever reset is pressed.

www americanradiohistory com
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TRACK 0
SECTOR 0

FIG. 7—A "“SPIRAL” TRACK organization is achieved by offset-
ting alternate tracks or groups of tracks.
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FIG. 8—A LASER-BRNED DISK can be backed up, reformatted,
and the copies restored—and the copy-protection is still intact.

Using synchronized tracks became extremely popular.
Publishers liked it because it was easy to implement and,
at the time, none of the existing copy programs could get
around it. Of course, that didn't last long. Most current
COpy programs can write synchronized copies, so that
tracks on the copied disk are arranged in the same order
as those on the original disk.

Quarter tracking

All of the copy-protection methods we've discussed
so far are techniques that can be implemented from a
regular DOS. Apple made their disk system very software
intensive, so programmers have much control over the
disk hardware. As more and more became known about
DOS, programmers found new and sometimes bizarre
ways to make their disks unreadable by normal methods.

Some unknown hero in the copy-protection business
discovered that Apple DOS didn't actually move the

read/write head an entire track at a time, only a quarter of a
track at a time. Being able to step between tracks seems
useless because data must be at least one track apart for it
to be read reliably by the computer The problem is
crosstalk—exactly the same sort of problem that crops up
inaudio and video tape. If the guard band is too small, or
if the recorder’s heads are out of alignment, the head can
read from two tracks at the same time.

The secret lies in the fact that, although tracks must be
separated by at least a whole track, they can also be
separated by more than that. A disk using that method is
shown in Fig. 6. Track zero is in the correct position, but
there’s a track and a quarter between it and track one. The
next three tracks are one track apart, but then we have a
3ap thats one and three quarters of a track wide. The
remainder of the tracks are separated by one whole track.

It doesn’t take much to see that some of the data on the
disk is g0ing to be inaccessible to a normal DOS. Itwill be
able to read track zero and the tracks from five to the end
of the disk. But when DOS tries to read the odd-spaced
tracks, the head won't be positioned over the center of
the track, so the signal will be weak. Signal-to-noise
problems guarantee that, although some of the data might
be read correctly, a good part of it won't. The result is a
disk unreadable by any DOS that doesn’t know exactly
how each track is positioned on the disk.

Writing quarter tracks on a disk requires careful atten-
tion to timing details. The stepping rate of the head must
be carefully controlled, as does choosing the moment at
which data can be read. Many disk drives, particularly
older ones with slower stepping rates, have trouble read-
ing a disk with quarter tracks. The problem is more pro-
nounced with tracks that are written near the perimeter of
the disk, because the disk turns with a slightly faster linear
velccity there.

Spiral tracking

Next, the software industry developed the idea of
spiral tracks, which sclved the problem of wasted disk
space, and made it even more difficult to make copies.
Figure 7 is a representation of a disk with spiral tracks. You

LISTING 1

10 REM *dkskhdhhhhkdhhhhhhhhhikd

15 REM * THIS PROGRAM WILL LET *

28 REM * YOU MOVE THE LOCATION *

25 REM * THAT DOS USES FOR THE *

3@ REM * CATALOG TRACK. %

35 REM e e e de o e e e e e s e ok o e ol e o e

43 :

58 OLDTRACK = PEEK (440833)

90 TEXT : HOME

100 PRINT "THF CATALOC IS NOW ON TRACK ';OLDTRACK

119 PRINT

12 INPUT "WHAT IS THE NEW CATALOG TRACK? ";YOURTRACK
125 VTAB 6: HTAB 1

130 IF YOURTRACK<3 OR YOURTRACK>35 THEN PRINT CHRS (7): GOTO 5¢@
14¢ :

145 REM PATCH THE FILE MANAGER

15¢0 POKE 44633, YOURTRACK

160 :

165 REM PATCH THE INIT ROUTINE

170 POKE 447@3,YOURTRACK: POKE 44764, YOURTRACK

18@ :

185 REM PATCH THE CATALOG ROUTINE

190 POKE 46012, YOURTRACK

202

216 PRINT *YOU CAN NOW INITIALIZE A DISK THAT HAS"
215 PRINT "FILES UNREADABLE BY A NORMAL DOS."

226 END

500 INVERSE : VTAB 24: HTAB 1

512 PRINT "THE NFW TRACK MUST BE BETWEEN 3 AND 35";: COTO 125

www americanradiohietory com



LISTING 2

S59E4 CE L7 59 DEC S$59E7
59E7 CF ?2?27?

S9E8 EA NOP

59E9 59 EF FA EOR SFAFF,Y
59EC 59 AD 51 EOR $51AD,Y
S59FF C@ ap CPY #SAD
59F1 54 ?227?

59F2 C@ AD CPY #SAD
59F4 57 ?2?7?

59F5 C@ AD CPY #SAD
59F7 52 ?227?

59F8§ co 29 CPY #S$20
S59FA 60 RTS

593 5B 22?2

59FC 2% C5 5B JSR $5BC5
59FF 20 4F, 5B JSR S5R4AL
S5A02 a9 04 DA #Sp4
5AG4 8D EC B7 STA SB7FC
5A07 A9 Q0 I.DA #S00
SAG9 8D FB B7 STA SB7EB
SAGC A9 00 LDA #S@9
5A0FE 8D F¢ RB7 STA S$B7F0Q
5A11 A9 683 LDA #S60
5A13 8D Fl B7 STA SR7F1
5A16 A9 47 LDA #S4¢
5A1€ 20 45 5A JSR S$5A45
5A1B 19 g1 BPL $5AlE
SA1D A9 20 LDA +S2¢
S5alF 91 5A STA (S$5A),Y
5A21 AD 56 CO LDA SCO50
5a24 A9 {9 DA #3509

can see that it meets the track-spacing requirement and
that it makes maximum use of disk space. Trying to copy a
disk like that can result inmajor brain damage. Not only do
you have to know the track spacing, but you also must
have the correct pattern.

There are two reasons why spiral tracks are a real
problem for a copy program. The first is simply that it’s
hard to tell how many sectors have been placed on a
particular track. The second more serious problem has to
do with the nature of copy programs. We've already seen
that there are so many ways to protect a disk that a good
copy program can't make any assumptions aoout what it's
going to find when it reads the disk. The more it expects
to find, the less it will be able to deal with what's really
there.

Let’s suppose that you've just bought Acme Copy, the
roughest, toughest, smartest, copy program in the
world—it’s so good it can even copy an unformatted
disk—and you use it to make a copy of a spiral-tracked
disk. You load the program and turn it loose. Even though

track zero is written upside down and backwards, Acme
Copy copies it without a hitch. Let’s also suppose that the
rest of the disk is spiral tracked; only half of the sectors on
each track contain real data. Acme Copy doesn't know
anything about that—no assumptions, remember?

Acme Copy reads in a track, half of which is data and
half of which is garbage—and that’s where the problem
comes in. There is no way for the program to distinguish
garbage from copy-protected data. It reads the track’s
data, does some sort of analysis, writes out the copy, and
steps to the next track. Of course the copy will be
worthless. Even if Acme Copy goes through the disk
quarter track by quarter track, the act of writing a quarter
track will undoubtedly corrupt the previous quarter track.
It's sad but true that the only way you can get it to work
properly is to tell it what spiral pattern to follow as it goes
through the disk.

IBM copy-protection

Most of the Apple protection methods we've looked
at have their counterpart in the IBM world. Modifying
DOS and messing around with sector information were
done early on in PC history—and neither method lasted
any longer there than in the Apple world. Most IBM copy
programs can deal with those methods without even
working up a sweat.

However, some of the more imaginative copy-protec-
tion methods found on the Apple simply couldn't be
ported over to the IBM because of the basic difference in
their disk systems. The PC's designers decided to let most
of the disk system be handled by an LS| controller IC. That
made it simpler to develop DOS, because the controller
has built-in routines to handle disk primitives like moving
the head, reading and writing data, formatting, and so on.
The ability to do quarter tracking, for example, is impossi-
ble because the controller hardware can only step the
read/write head in full-track increments. In fact, because
of the limited repertoire of commands built into the
floppy-disk controller IC, just about the only trick that
appeared had to do with the index hole.

Contrary to popular belief, the IBM only uses the index
hole when formatting a disk. Every time the head is
stepped out to a new track, the PC waits for the index hole
to appear and uses that point as the starting point for
formatting the track. After a disk has been formatted,
particular tracks and sectors are located using the same
method as the Apple. The floppy controller reads in the
sector address of its current position and then steps in or
out to the track DOS wants it to read.

Some protection methods want the track-splice point
(the place where start and end points meet) to be exactly
at the index mark. As with any protection method,
however, this one only baffled copy programs for awhile.
After the method was uncovered, it wasn't long before
most copy programs could handle it.

Undocumented op-codes

IBM's floppy controller is an NEC PD765, which is really
a microprocessor that has been optimized to handle disk
drives. Some programmers disassembled the microcode
in the IC looking for features and abilities that didn't
appear in the documentation.

Several undocumented features were found, the most
popular of which was to mix FM (frequency modulation)
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and MFM (modified frequency modulation) formatting
on one track. None of the copy programs were able to
handle that mixed formatting, because they didn’t know
how to make the PD765 do the trick. The result was a
nearly unbeatable protection scheme.

However, there are two big problems with undocu-
mented op-codes. The first is that the manufacturers who
second-source the IC don't know about them. The sec-
ond is that, because they aren't part of the 765's pub-
lished vocabulary, there’s no way to guarantee they’ll still
be there when new versions of the IC are released. And
that’s what spelled the death of mixed formatting on the
IBM. The software ran well on computers that used the
same run of 765, but died on other machines. Needless
to say, the scheme was dropped.

Other methods

The search is always on to discover new and wonderful
ways to lock up disks. The older, software-only methods
such as altering DOS or playing around with sector for-
matting and address bytes, are still used because they're
inexpensive and easy to do. They're usually found on
games and other low-priced software. Even though most
copy programs know how to deal with them, some are
still hard to beat, particularly nibble counting.

The publishers of more expensive software, however,
have deep enough pockets to be able to afford more
expensive protection schemes. There are two major high-
end methods for protecting disks. Both are expensive
because it takes more than just changing a few bytes to
get them on a disk. The first involves what are called
“weak bits,” sectors written in such a way that they don't
read the same way twice. All that’s needed to activate
weak-bit protection is to do two successive reads. If
they're the same, the software knows it’s running on a
copy and can take appropriate action. Getting a sector
like that on a disk involves the use of special duplicating
equipment; it can't be done with a stock PD765.

Just as weak bits make the disk unique from a format-
ting point of view, laser holes make it unique from a
physical point of view. The word hofe is misleading
because the disk isn't actually punctured, but bumned,
usually in two different places. The photograph in Fig. 8
shows what to lock for if you suspect that the disk you're
trying to copy has that kind of protection. The marks are
usually located on the back side of the disk near the hub.
It's easy for the software to check for the laser holes.

Laser-treated disks are probably the most expensive
form of copy protection, but they have one big advantage
for a publisher. Because the disk is physically unique, the
publisher doesn’t have to protect the files and can let you
back them up on a regular disk. If you develop an error on
the onginal disk, you can reformat it and copy the files
from your backup. Remember that reformatting the disk
has no effect on the laser holes. However most copy
programs can even get around laser-treated disks.

Because of the ease of overcoming most disk-based
schemes, state-of-the-art copy protection these days is
the hardware lock. It's a device that plugs into your serial
or parallel port and remains totally transparent (in theory,
at least) to the normal operation of the port. Software can
check whether the device Is present at various times
during execution, and come to a screeching halt if it
doesn't get the proper response

References
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However, hardware locks are very expensive, so it's
unlikely you'll see one protecting inexpensive software.
Can a hardware lock be beaten? The answer is yes—sort
of. The qualifier is there because, no matter what kind of
protection scheme is employed, it only protects the disk,
not the data. All the fancy tricks that have been used to
lock up the software fall away when the program is
loaded into the computer.

Your own copy protection

Several of the books mentioned in the References side-
bar contain complete discussions and disassemblies of
various versions of Apple DOS. By studying that informa-
tion, you'll see that there are several ways to alter DOS and
add simple copy protection to your own disks. DOS
commands can be changed (or eliminated altogether), or
your own code can be inserted in one of the unused
areas of DOS. Then, when your program goes looking for
it, if the code is there, the program will run normally; If it's
not there—well, the choice is yours. You could be kind
and just reboot the system, or you could be nasty and
trash a couple of tracks.

If you're interested in playing with a modified disk
organization, initialize a spare disk and run the program
shown in Listing 1. It will create a diskette with the catalog
located in a non-standard location.

To create a custom version of DOS, you can play with
the ideas shown in the sidebar entitled Playing With DOS.
However, just remember that those are fairly simple
schemes, and they’ll be no real obstacle to someone
whose primary mission in life is to get a look at your code.
The kinds of things you can do by messing around with
DOS are the things a real “crack-ist” eats for lunch.

continued on page 102
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BUILD
THE PT-68K

Address decoders,
RAM, and ROM.

PETER A. STARK, STARK SOFTWARE SYSTEMS
CORPORATION

P ART 4In last month’s instaliment, we described

the 68000 microprocessor and got it run-
ning. This time we continue with the address decoders,
RAM, and ROM. We'll assume that the jumpers we in-
stalled last time are still installed; don't remove those
jumpers until you are told to do so. (One jumper con-
nects pins 14 and 22 of IC47, to negate the 68000 BErR
line, and one connects pins 1and 14 of IC66, to assert the
68000’ dTAck line.) In addition, the data bus should still be
grounded via the two sets of Molex pins installed in the
sockets for 1IC21 and 1C27.

Step 8: Address decoding

Before building the address decoder, we need to de-
velop the map signal, which provides one input to the
decoder. When the 68000 starts operating after power is
applied or after areset, it must know (a) where to place its
stack, and (b) where to start executing instruction. It looks
for those in the first eight bytes of memory, starting at
address $000000.

The problem is that in most 68000 computers address
$000000 is in RAM, and that RAM will contain random
values after the computer is first turned on. So how and

RESET 5V
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{555) o i
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FIG.1—THIS CIRCUIT GENERATES THE MAP SIGNAL that forces
the microprocessor to address ROM rather than RAM at power up
and on subsequent resets.
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where does the 68000 find the appropriate addresses?
The usual solution is to set up the address decoder so that
ROM, not RAM, occupies address $000000 and beyond.
The trick is that the ROM remains there just long enough for
the 68000 to get its two addresses, after which the ROM s
switched out of and the RAM is switched into the low-
order addresses. A ROM of that type is often called a
phantom ROM or a shadow ROM because it's seemingly
there and then gone. The circuit in Fig. 1 implements the
ROM-switching function.

ICS0 is an eight-stage shift register When power is first
applied to the computer, and each time it is reset, all the
flip-flops in IC90 are cleared by the ReseT signal. The output
of the forth stage (ap), which is jumpered through J25,
then provides a low map signal that tells the address
decoder to put the ROM at address $000000.

When the 68000 starts, it fetches the stack address and
the program start address from ROM in four 16-bit reads;
each read is accompanied by an address strobe (A3). The
positive (trailing) edge of each As then clocks IC90. Since
both shift register inputs are tied high, each clock pulse
shifts a high further into the register. After the first clock
pulse, that high gets to aa; after the second pulse it gets to
aB; and so on. After the fourth pulse it gets to ap and
negates map, which tells the address decoder to discon-
nect the ROM from address $000000 and substitute RAM.

Now that we understand how the circuit actuatly
works, let’s build it and verify that it works. First install a
socket for IC90 and a three-pin header block at J25. Insert
the IC and place a shorting plug over position 1 of J25.
(IC66 was installed in a previous step.) Turn on the power
and verify that the map signal on the center pin of J25 goes
low while you short the reset pins (J23), and that it goes
high about a second later, at the same time as the HALT
LED goes off (Unless you have a high-quality os-
cilloscope, it may be difficult to verify that exactly four as
pulses go by before map goes high, so you'il have to take it
on faith that the circuit is functional )

www americanradiohietory com

8861 AHVNNVF

©
(5]



RADIO-ELECTRONICS

©0
<

i g ] e e il (T R PR e
:' ic76 ':
74LS175
4y aQ 0 a} D @ ! BERA
AS ; 1 5
FROM 13 i —ofcik @ ek o] —dewk oD icarpinze
1C47,PING ' CLR CLR CLR i (68000)
{68000} L Q 0
icest |1y ] |
£ & 74L504 1 ]
FROM 91 1
1C47,PIN20 ] 1
{68000} ' '
e o o v o o o e o o o e o e S e e D D R ER e e . D R A e e e e e e o]
FIG. 2—A BUS ERROR (BERR) IS GENERATED if the address
strobe (AS) continues through four E cycles without a data ac-
knowledge (DTACK).
RI7
1 14 pat e B
— s MW CASUD = ([ CE AND OE
- =) 16 10 IC21
LDS AAA 1 74LS32
: CASLO | TO 4 BANKS 10, ey
21A23 W STy e OF DRAMS
WA 1 CASUT
FROM S YY) 13 4
AAA ne - p—
68000 7 VWA CASLI LDS — 1C26-b CE AND OF
m— A8 o T s | as3 -~
—_ 3302 -a N A
L i?g > 14L8139 ¥, 14LS139 1 SRR ERERBIS)
T ] 19 ELSE1 1 7 ELSE2 15 g M
) e O = ES
MAP FROM J25——— AP R ¢ e HE e i34
v —
AS FROM 68000 ——{ AS 18 - V2 05— A6 1 B2 0——<” || s |
Meas i AT-HA v a vipl| +sves  v7jol—i/7T0 KEYBOARD——
ics3 vo vop 240 fodeon  veb2—noT USED
au—2ol628  vsp2i/5s T0 woio02
CAS FROM 1
S ] Y4 -~ 104T0 woirr2
RAg/!L 1 ] %] o‘—;uo 370 DRUSEL
CONTROLLER A o
DRAM ENABLE T0 PCI/G TO PC A8—2 c " OF_"O_Z T0 MC68230
DYNAMIC RAM CIRCUITRY EXPANSION CONNECTORS Ar—48 vl 5710 Messes!
i »———771 A6—Ha  yolo!>- 70 070 MCeses!
L PCMEM TO PC
EXPANSION CONNECTORS | CE AND GE TO BOTH EPROMS I

FIG. 3—ALL ADDRESS DECODING is accomplished by three
IC’s: each IC (or section thereof) further narrows the range of
addresses decoded by its predecessor.

Step 9: The bus error circuit

Each time the 68000 wants to access memory or I/Q, it
sends out an address; 1bs, UDs, or both; rRw; and As. Then it
sits back and waits for the memory or /O to respond. If all
goes well, the external circuit should return a low on DTACK
(data transfer acknowledge); if something goes wrong, it
should return a low on serr (bus error).

When using slow memory or I/O, DTACK can be used to
slow down the 68000; the period of waiting is called a
wait state. But suppose the 68000 tries—accidentally or
otherwise—to access an address at which there is no
memory or I/O. What happens then? Since there is
nothing to generate DTACK, the 68000 might go into a
permanent wait state. That's where the bus-error circuit
comes in. Its job is to detect the lack of biack after some
period of time, and then generate Berr, which forces the
68000 into an error-recovery procedure.

NN
T0 DTACK
CIRCUIT

When we first powered the 68000 up last time, we tied
DTACK low and 8err high, which allowed the processor to
run at maximum speed, and made it think that a bus error
never occurred. Since we are still providing a fake DTACKK,
the 68000 will g0 full-speed ahead, even though there is
no memory in the system yet. However, we may as well
install the BERr circuit at this time.

The circuit shown in Fig. 2 locks complex, but actually it
consists of just one new part: 1IC76, a 74L5175 quad D flip-
flop. (IC66 was installed in a previous step).

The four flip-flops are configured as a four-stage shift
register that is driven by the 68000's £ clock. That signal
operates at one tenth the speed of mpuctk, or 800 kHz if the
main clock is 8 MHz.

The input data comes from as, which is also connected
to IC76's clear pin. When the 68000 starts a memory or /O
access, it asserts As, which simultaneously negates IC76's
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BUBBLES AND GATES

A given signal in a digital system can be either active high or
active low; the signal’s name often indicates which. For example,
DTACK is active low, and we know it as such because of the bar over
the name. Fco, on the other hand, is active high because it has no
bar above it.

One way to mark a signal in a schematic diagram is with a
bubble, which is simply a small circle at the end of a connecting
line. Bubbles are a notational convention that, when used properly,
can help prevent design errors. The basic idea is that active-high
outputs can only go to active-high inputs; likewise with active-low
signals. Many engineers and technicians tend to get careless with
bubbles, so diagrams can't always be trusted. However, when
properly used, bubbles can be very helpful. Look at Fig. 1 for a
simple example; the circuit shown there is the Halt indicator dis-
cussed in an earlier installment.

HALT
FROM 147, ;
PIN 17 -+ 5V
(68000}
1632+ 1C32-d
Vs 7406 % 1406
FIG. 1

The HALT signal comes from pin 17 of the 68000 mic-oprocessor,
that signal goes low when the 68000 is halted. As stat2d above, an
active-low output must go to an active-low input, so you'll notice a
bubbie on the input (pin 13) of IC32-f. The output of trat inverter is
active high, so it goes to an active-high input, IC32-d. The output of
that inverter is active low, so we would expect that the LED would
light when that output was low, and that is indeed the case.

It's important to understand that IC32d and IC32f are functionally
identical—they're both open-collector inverters—even though
their symbols are different.

The same principles can be applied to all the basic logic ele-
ments, as shown in Fig. 2. Each pair in that diagram is equivalent.
For example, the gate on the left in Fig. 2-a is normally called an
AND gate; described in words, its job is to “make the output high if
input A is high and input B is high.”

There is another way of describing its operation: I either input is
low, then the output is low. So we could say "make the output low if
A is low or B is low.” That sounds like an or gate that works with
low-going signals—and that's what the gate on the right in Fig. 2-a
shows.

crinput and asserts its b input. Then, each time an e clock
signal arrives, that high is shifted one stage to the right. If
the AS signal continues through four £ cycles (about 4-5
microseconds), the last flip-flop will set, and Berr will 30
low, informing the 68000 that too much time has passed
since the memory or I/O access started. At that point a
special interrupt occurs, and a software routine must
decide what to do next.

Building the circuit is easy. First remove the jumper that
was installed between pins 14 and 22 of 1C47. (That
jumper forced err high.) Next install a socket for IC76, and
then the IC (a 74LS175).

Testing is almost as easy. Using the LED probe, look at
pins 4 and 9 of IC76. Because AS and & are both square
waves, and are on about 50% of the time, the LED should
glow at about half brightness. Then ook at pin 2, the a
output of the first flip-flop. AS and € are not in any par-
ticular phase relationship, so the first flip-flop will trigger

AND

OR

A A
G c
B i B
NAND
A— A
c g
B— . B
NOR
A A—O)
c c
8 ¢ B8O
FIG. 2

You can convert from one form to the other by negating all terms
on both sides of a logic equation. Highs become lows and vice
versa, AND's become or's and vice versa, and NaAND's become
NOR's and vice versa. So

AANDB = C
becomes
AOrB =¢€

A designer might use either symbol for the same device, de-
pending on what a particular circuit is supposed to do. Parts
manuals, for example, usually describe gates in terms of the
“positive logic” function—the symbols on the left in Fig. 2. The
7408, for example, may be described as a “quadruple two-input
positive-anp gate.” That means the 7408 has tour two-input gates,
each of which functions as a normal anp gate. However, the 7408
could just as well be called a “quadruple two-input negative-or
gate.

Similarly, Fig. 2-b shows a positive-logic or gate on the left, and
a negative-logic anp gate on the right. In reality, both functions
could be provided by the same IC (a 7432).

A real-life example is the GTACK generator shown in Fig. 5 of this
installment. Note IC36—it's normally described as an eight-input
NAND gate, but here it functions as an eight-input NoR gate.

All of that may sound strange, but as we go on, you'll see that the
new symbols we've outlined here will help explain how the PT-68K
computer works.

once every few as cycles, but it will never stay on for very
long. Therefore, the flip-flop is mostly off, so the LED
should be quite dim. The other flip-flops never get a
chance to set, so the LED should remain dark when testing
any of the other q outputs. BErr, Of course, is high all the
time, so the LED should be bright when testing pin 14.

Step 10: The address decoder

As described way back in the first part of this series, the
address decoder continuously monitors the high order
bits of the address bus and signals the RAM, the ROM, and
the I/O interfaces whenever an address comes along that
is intended for them. The PT-68K’s address decoder con-
sists of three IC’s, as shown in Fig. 3.

The heart of the decoder is IC63, a 1618 PLD (program-
mable logic device). APLD is like a fast ROM in that it has a
number of input and output lines. Each time a combina-
tion of ones and zeroes is presented to its input lines, the
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PLD outputs a number that is stored in the corresponding
location in its internal memory:.

By the way, there are significant differences between a
ROM and a PLD. The ROM is more complex than the PLD
because it can store more information; but, being simpler,
the PLD canrun faster. In general, the ROM is meant to store
numbers, and the PLD is meant to replace logic IC's. In our
case, the PLD replaces aimost a dozen gates and inverters,
thereby saving both space and money.

The PLD functions as follows. It splits the sixteen-mega-
byte address space of the computer into three areas:
® $000000-$0OFFFFF system DRAM
® $C00000-$DFFFFF PC-compatible slots
® $F80000-$FFFFFF everything else
Any other address simply isn't recognized by the address
decoder Now let’s examine the detalls of how the circuit
actually works.

1. If As is negated (high), the PLD does nothing; AS must
be low to ensure that a valid address exists.

Q. If address lines A20-A23 are low, representing ad-
dresses $000000 through $OFFFFF (i. e, the first megabyte
of memory, where the system DRAM resides), pin 18
(DrAM) is asserted. In addition, if s is low, indicating that
the DRAM refresh circuitry wants to access a column of
DRAM, IC63 asserts one or two of the CaS outputs (pins 12,
13, 14, and 16), which in tumn activate a group of dynamic
RAM IC's. IbS and Ups determine whether to assert one of
the lower (TasD) outputs, one of the upper (CASU) outputs,
or both, depending on whether an odd byte, an even
byte, or a sixteen-bit word is to be accessed. Meanwhile,
the A19 input of IC63 splits the DRAM megabyte into
lower and upper 512K groups.

Incidentally, the four resistors, parts of 33-ohm resistor
packs R17 and R18, slow the rise and fall times of those
signals. Each Cast and TasU signal goes to eight DRAM IC's,
and the fast rise and fall times cause sharp signal edges,
which contribute to noise in the memory. The resistors
reduce that noise and thereby improve reliability.

3. Ifthe three high-order bits of the address bus are 110,
representing all addresses beginning with a hex C (1100)
or hex D (1107), pcmem is asserted. That signal goes to the
six PC-compatible expansion connectors for accessing
memory on plug-in cards.

4. 1f the five high-order address lines are high, repre-
senting all addresses between $F80000 and $FFFFFF), ELSE]
is asserted; that signal implies that the chosen address
contains something besides system RAM or memory inan
expansion slot.

5. Operation is different when map is low; then the
DRAM is disabled and ELsE7 signal is asserted instead. That
maps the ROM instead of the RAM into address $000000.

/0 decoding

When ESET Is low, the address space from
$FBO000-$FFFFFF is divided into three groups by ICH4-3,
according to the states of A18 and A17. When the G input
of 1C64 Is asserted, one output is asserted according to
the binary states of the A and 8 inputs. For example, the ¥o
output is asserted when both inputs are low.

1. When A18 and A17 are 00, which occurs for ad-
dresses $F80000-$FOFFFE 1C64-a asserts the ¢ and Ok
signals for both EPROM?’s, thereby enabling them.

2. When A18 and A17 are 01, which occurs for address
$FAO000-$FBFFFF, IC64-a asserts paio, which goes to the

WHAT'S IT ALL ABOUT?

The computer described in this series of articles is based on
Motorola’s 68000 microprocessor, which is also used in a number of
personal computers (including the Macintosh, the Atari ST, the Com-
modore Amiga) engineering workstations, and laser printers. The
computer, dubbed the PT-68K, will not run software designed for the
IBM PC—at least not yet. But it will accept PC hardware, including
keyboard, videv display card, monitor, I/O ports, etc.

The PT-68K has a monitor program (HUMBUG) and a version of
BASIC, both of which are contained in on-board EPROM. By adding a
disk drive and the appropriate control circuitry, the computer will run
the SK*DOS operating system, which includes an editor, an as-
sembler, numerous utilities, and a 6809 emulator, which aliows you to
run much already written 6809 software. In addition, development of a
full C compiler and an extended BASIC are nearly complete, and
several firms have announced products including a full-screen editor, a
disassembler, a communications program, and more. Up-to-date in-
formation on software and hardware is available from the SK*DOS
BBS (914-241-3307). Technical support is also available there.

The PT-68K motherboard is the same size and shape as an {BM PC
XT motherboard, so it may te mounted in an inexpensive clone
cabinet. In addition, the PT-68K may be powered by an inexpensive
PC clone power supply. Either a serial terminal, or a personal comput-
er running a terminal emulator, or an IBM monochrome adapter card,
monitor, and keyboard may be used to communicate with the PT-68K.

Presently we are looking into the possibility of designing or adapting
a plug-in card that would contain an Intel microprocessor and would
allow you to run PC software on your PT-68K. Right now, it looks very
promising, and we'll keep you up to date on our progress.

six PC-compatible expansion connectors for accessing
port-mapped /O on plug-in cards.

3. When A18 and A17 are 10, which occurs for address
$FFOO00-$FDFFFF, 1C64-a asserts its o output, which is
unconnected.

4. When A18 and A17 are 11, which occurs for address
$FEOOOO-SFFFFFE 1C64-a asserts EisE?, which enables an-
other decoder, IC64-b. So, as you can see, each IC in the
address-decoding chain uses the output of its predeces-
sor in the chain to narrow down the range of addresses
it recognizes. In this case, 1C64-b splits the
$FEOOOO-$FFFFFF range into two smaller groups, depend-
ing on address lines A16 and A15.

1. 1f A16 and A15 are 00, which occurs for addresses
$FEOOOO-$FETFFF ICH4-b asserts 115, which drives 1C34.

2. If A16 and A15 are 10, which occurs for addresses
$FFOO00-$FF7FFF 1CH64-b asserts Skam, which drives the
static RAM and the clock/calendar via IC26-b and 1C26-c.
(The RAM circuit was shown in Fig. 3 in the December
installment.) Note that [bs and Uns are combined with SRARM
to enable the upper byte (IC21), the lower byte (1C28), or
both. For example, when both Ubs and Sram are asserted,
the Ct and OF pins of IC21 will be asserted, and the I1C will
be enabled.

ERROR CORRECTIONS

® The parts list presented in the October issue listed an incorrect part
number for IC28; the correct number is 74574,

e Several parts were inadvertently omitted from the parts list, includ-
ing LED1-LED3, SPKR1, and 0.1 uF bypass capacitors C69~C73.
® The parts-placement diagram (Fig. 3 in the November installment)
was printed upside down, so references in the text will be rotated 180°
from the true position. However, all locations on the board are labeled
correctly.
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3. The 01 and 11 states of A16 and A15 are not used.

That brings us to 1C34, the last IC in the address-
decoding chain. IC34's job is to decode addresses of the
seven on-board system /O devices: the two MC68681
DUART (dual UART) serial IC’s, the MC68230 parallel port,
a drive select latch that controls the floppy-disk drive, the
WD1772 floppy-disk controller IC, an optional WD1002
hard-disk controller, and the PC-compatible keyboard. As
stated above, IC34 is enabled by the 10 signal that is
asserted for addresses $FEQO00-$FE7FFF In addition,
IC34 requires a low (at its G2 input) from Al4, so it only
responds to the 16K of addresses in the range from
$FECOOO-$FE3FFFE Then it decodes address Ines A6-AS8,
asserting one of the Yo¥7 outputs. For example, when A8,
A7, and A6 are 000, IC34 asserts the 700 line, which
enables the first DUART.

Now comes a difficult question: What is the range of
addresses that the DUART responds to? Following the
circuit from left to right, we see that, for 700 to be low:
® A93 through A1S must be 11000
® A18 through A14 must be 00000
® A13 through A9 are unknown
® A8 through A6 must be 000
e A5 through A0 are unknown.

It's evident that the address decoder does not really
look at all the bits of the address bus—there are eleven
bits that are unaccounted for (or ten bits when we realize
that AO doesn’t exist.) Let’s ignore AO-AS for the moment;
A9-A13 are the problem.

Grouping those bits left to right by fours, they look like
this:

1117 1110 00xx xxx0 00yy yyyy
Each of the five unknown bits corresponding to AG-A13
1s labeled with an x; each of the six unknown bits corre-
sponding to AD-Ab is labeled with a y. Each x and vy bit
could be either a zero or a one; first let’s assume that all
the x bits are zeroes:

1111 1110 0000 0000 00yy yyyy
Converting to hexadecimal, the first four digits are clearly
$FB00. If the y bits are all zeroes, then the last two digits
are $00; if they are all ones, then the last two digits are $3F
That tells us that the DUART is addressed from
$FBO000-$FBO03F a total of 64 locations.

But the x digits need not all be zeroes; they could just
as well be 00001, which would make the complete ad-
dress ook like this:

1111 1110 0000 0010 00yy yyyy
The first four digits here are $FE02; again assuming that the
y digits can be anything from all zeroes to all ones, that
gives us an address range of $FE0200 through $FEO23F In
a similar manner, we see that the DUART responds to many
addresses:
® 3FEQ000-$FEOO3F
® $FEO200-$FEO23F
® $FEC400-$FEO43F
® $FEO600-$FE063F
® $FEO800-$FEO83F
e  through ..
$FE3EOO-$FE3E3F
The latter addresses are decoded when the x bits are all
ones.

The preceding is an example of incomplete address
decoding; it arises because the address decoder does
not decode all bits. In fact, the bits that can be either

Ordering Information

Complete details were given in part one (in the October
issue). To summarize: The basic kit (PT1, $200) contains all
parts except power supply, case, and video terminal or
personal computer to get a small system (ROM monitor, 2K
RAM) up and running. The full basic system (PT68K, $460)
includes 512K of dynamic RAM, floppy-disk controlter, paral-
lel port, battery-backed clock/calendar, and three PC-com-
patible expansion slots. To order, or for more information,
contact Peripheral Technology, 1480 Terre!l Miil Road #870,
Marietta, GA 30067, (404) 984-07492.

value are usually called don't cares. Incomplete address
decoding results in using up more addresses than are
actually needed, but it allows the circuitry to be simpler
and less expensive. When programming an incompletely
decoded device, we usually work with the base loca-
tion—the 64 locations from $FEQ000-$FEQO3F in this par-
ticular case.

The EPROM’s are also incompletely decoded. As
stated above, the EPROM is assigned addresses from
$F80000 through $FIFFFF a total of 128K bytes. Typically,
however, a pair of 27128's would be used, and they
provide a total of only 32K, so 96K of address space is
wasted. What actually happens is that the 32K of EPROM
appears in the 128K space four times. That is, the EPROM
dppears to occupy the entire 128K, but on closer exam-
ination we see that there are four copies of the same data
In that space. The loss of that many addresses in an 8-bit
computer with a total of 64K of addresses would be
unthinkable; in a computer with 16 megabytes of ad-
dresses, the 10ss is insignificant.

The same situation occurs with the I/O. Although each I/
O device may only require a few bytes of address space,
each takes up 32 64-byte chunks of addresses, for a total
of 2048 addresses.

Assemble and test the address decoder

Enough theory; it’s time to build the address decoder.
Install the following components: IC63 (with socket), R17
and R18 (solder directly to the board), IC64 (with socket),
IC34 (with socket), and 0.1 wF capacitors at C13, C67, C68,
and C70. Place the J25 jumper in position 1, recheck all
connections, and then apply power.

Although a thorough test of the address decoder
would require sophisticated test equipment, we can
perform a simple test with the aid of Fig. 4, which shows
the waveforms output by the decoder circuit.

As you recall from last time, while our test circuit is
wired up (i. e, the data bus is shorted to ground) the
68000 executes what it thinks are four million OR instruc-
tions, looping through the entire 16-megabyte memory
space once every four seconds. Figure 4 shows what
happens at several key points. During those four seconds
the 68000 counts up through 16 megabytes of memory.
The left edge of the figure corresponds to memory loca-
tion $000000, the right edge (just before the pulses) to
location $FFFFFE The pulses at the extreme right end of the
figure indicate the beginning of the next four-second
cycle.

First let’s look at the bram signal. Since dynamic RAM
occupies the first megabyte of addresses, the bram signal
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goes low for the first sth of the four-second cycle, or Va
second. The Bram signal does not remain low for the entire
V4 second, however, and that’s why it's shown as a solid
block in Fig. 4. It doesn't stay low because, like all other
signals in the address decoder, TrRAM is asserted only when
the As is asserted. Because As rapidly cycles between high
and low so does DRAM.

You can verify that with a good-quality scope; you
should see a continuous high, with a short burst of pulses
once every four seconds. Without a scope, you can you
connect your LED probe to tram (at pin 18 of 1C63). The
LED should remain on continucusly (because the signal is
normally high), but once every four seconds, the LED will
get slightly dimmer for about a quarter of a second.

Each of the other address-decoder outputs can be
checked in the same way, except for the four Cas outputs,

which will show a constant high because we have not yet
supplied a cas input to IC63. Some of the other outputs
will remain on for a longer period of time—such as PCMEM,
which will dim the LED for about % second—but most
will be much shorter. The 110 and SkAm outputs will be very
difficult to see since they last only about ten milliseconds,
just barely long enough to flicker the LED if you watch
carefully The outputs of IC34 are too short to be able to
see on the LED, although a pulse-catching logic probe or
oscilloscope will show a slight flicker once every four
seconds.

Step 11: The data acknowledge circuit

Previously we generated an artificial brAck with a
jumper; now it’s time to install the real DTACK Circuit and see
how it works.

Ideally, every device, whether memory or /O, should
generate its own BTACK when it finishes an operation. The
68000 would then know that it was time to continue. That
is practical in some circuits (DRAM and some 1/O devices,
for example), but in others a timer is required; the timer
just waits for a period time and then generates DTACK,
assuming all is well. However, the PT-68K system uses
both approaches.

Fig. 5 shows the BTACK generator circuit. It has eleven
inputs, of which two (as and cike) are used for timing.

Four other inputs (703, 707, the EPROM ¢t signal, and
wAM) come directly from the address decoder in Fig. 5.
1704 goes low whenever the address decoder enables the
WD1772 floppy-disk controller; ¢ goes low when either
EPROM s selected; and Sram goes low when the static
RAM s selected.

Whenever 1104, CE, or SRam goes tow, 1C37-a provides a
high to the T input of 1C33, a quad D flip-flop, which is
configured like IC76in Fig. 2. IC33 is clocked by ciks, the 8-
MHz clock signal. The output of IC37-a is usually low, so its
four flip-flops are usually in the reset state. Therefore, the
3G output is usually high.

Now suppose that the floppy-disk controller, the
EPROM, or the static RAM is decoded. The output of IC37-
awill go high, release IC33's cir signal, and allow it to start
shifting. as is high at that point, and that high starts shifting
through the flip-flops. After three ciks pulses, 3@
goes low, which sends the output of IC36 high, and the
output of 1C66-a low, thereby generating DTACK. In other
words, IC33 acts as a delay. Note that it is clocked by ciks,
not mpuctk. Even if you speed up the computer by using a
faster mpucik, IC33's delay will not change.

Now let’s ook at IC36. When any of its inputs goes low,
its output goes high. One input (pin 5) is not used, so it is
tied high. Of the remaining inputs, one comes from IC33,
as we saw above; one comes from the keyboard select
line (767); and the other five come from other parts of the
computer that we'll discuss (and build) in a later install-
ment of this series.

For now, just understand that each of the other sections
generates its own data-acknowledge signal, all of which
are combined at IC36. In addition, the keyboard circuit
operates very fast, so 707, its select signal, immediately
generates its own data-acknowledge signal.

To build the DIACK circuit, first remove the jumper be-
tween pins 1 and 14 of 1C66. Then instali IC33 and 1C36
(with sockets). IC37 and 1C66 were installed previously;
J95 should still be in position 1 from the previous step;
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and the Molex pins should still be inserted in the EPROM
sockets (IC21 and 1C27). Now turn on the power and let’s
see what happens.

Nothing! Well, of course not. The problem is that the
68000 is still trying to execute four million OR instructions.
It's still getting them from the Molex pins, but it's not
getting DTACK. Hence the BERR circuit is timing out and
halting everything. You probably noticed that the HALT
LED goes on and never even flickers.

Now move the jumper at J25 from position 1 to posi-
tion 2 and try again; you will see a slight flicker on the
HALT LED about a second after you turn on the power (or
force a reset by shorting J23), but it still goes on.

The Molex pins in IC21 and IC27 put all zeroes on the
data bus, so the address that the 68000 picks up after a
reset is also all zeroes. Therefore it starts to execute
instructions at address $000000.

With J25 in position 1, low memory is supposed to be
dynamic RAM, but because there isn't any, IC36 gets no
data acknowledsge, so the 68000 quits with @ bus error
almost immediately after reset. With J25 in position 2,
however, the EPROM is supposed to be mapped into low
memory. There isn't any EPROM, of course, but the ad-
dress decoder and the BTack generator don't know that;
hence they generate bTack as if the EPROM were there. The
68000, therefore, executes the OR program until it passes
the highest EPROM address, after which B1ack disappears,
and the system halts on a bus error,

Step 12: ROM and RAM

The circuitry for the EPROM and the static RAM was
shown in Fig. 3 of the December installment. The 68000's
data bus is 16 bits wide, but no one makes EPROM’s or
RAM's that have 16 data lines. The solution is to use two 8-
bit-wide EPROM’s and two 8-bit-wide static RAMS.

Three kinds of EPROM’s can be used, but both EPROM’s
of a pair must be the same type. Two 27198's hold 39K
bytes; two 27256's hold 64K bytes; and two 27512s holds
198K bytes. 27198’ have enoush capacity to hold our
machine-language monitor (HUMBUG) and BASIC, but
the prices on memory IC's are so unstable that kits may
contain any of those, depending on current market condi-
tions. Jumpers J19 and J20 are.used to select the type of
EPROM that is being used.

The static RAM’ are pair of 61165, which provide a total
of 4K bytes of memory. But it is possible to replace one—
or both—with a Mostek MK48T02, which has the same
pinout as-a 6116, but which also contains some RAM and
two additional features: a clock/calendar (whose registers
replace the top eight locations of the RAM), and a lithium
battery that powers both the clock and the RAM when
the computer is turned off. The battery is rated for at least
31,000 hours of operation, or slightly more than 3% years.
In actual use, it should last longer, because the battery
powers the clock only when the computer is off. (Note
that the MK48T02, if used, must be inserted irto the 1C28
socket, because the clock software in SK*DOS expects to
find the IC in the lower byte.)

Integrated circuits IC20 and 1C21 handle the upper
eight bits of the data bus, and I1C27 and IC28 handle the
lower eight bits. That division may be confusing and
hence needs explanation. When the 68000 stores a word
(two bytes) from an internal register into memary, the left
byte (also called the more significant byte, or the upper

byte) goes into memory first, and is always in an even-
numbered location. The right byte (also called the feast
significant byte, or the lower byte) is stored in the next
available memory location, an odd number. For example,
the number $1234 might be stored as $12 in location
$3500 and $34 in location $3501. That arrangement is
logical, but it is confusing for two reasons: (1) the upper
byte is actually stored in the lower address, and (2) other
microprocessors (particularly those in the Intel family)
store words in the opposite order. $1234 would be
stored in sequential locations as $34 followed by $12.

Further complicating things is the fact that both
EPROM’s are controlled by the same Ce (chip enable) and
Of (output enable) signals, whereas there are separate
enable signals for each of the static RAM’s. Reading both
EPROM’s simultaneously does no harm; if the 63000 only
wants one byte, it simply ignores the other half of the data
bus. But writing to the static RAM requires two control
lines to make sure that writing to one RAM does not
inadvertently store unwanted data in the other.

Note also the difference between & and oe—when
RAM or EPROM s read, ¢t enables the IC and starts the
read process, but data does not appear on the bus until
OF Is asserted. tn many systems, CE is used to put the entire
chip into a low-power mode when it is not being ac-
cessed. In the PT-68K we control both lines together so
the IC switches into low-power mode after every access.

Earlier we said that there is no A0 on the address bus;
now let’s see how the system gets by without it. Consider
the static RAM, for example, which starts at $FFO000.
Memory focations are located in specific I1C’s as follows.
All the even addresses are stored sequentially in IC21
($FFO000 is in location 0, $FFO002 is in location 1, $FFO004
is in location 9, etc.), and all the odd addresses are stored
sequentially in IC28 ($FFO001 is in location 0, $FFO003 is in
location 1, etc.).

The address lines are shifted by one bit because shift-
ing a binary number to the right by one bit divides the
number by two. For example, location $FFO008 ends with
the bits 1000; physically, that byte would be located in
address 0100 (i.e., address 4) of IC21. Location $FFO009,
on the other hand, ends with the bits 1001; it would also
be in location 0100, but in 1C28. So the last bit of an
address tells us which IC it is stored in.

Now that we understand how the EPROM and static
RAM circuitry works, let's connect it. Remove the Molex
pins from the IC21and IC27 sockets, and install the follow-
ing components: a socket for 1C26 (74L532), C12 and C66
(0.1 wF), sockets for IC21 and 1C28 (EPROM’s), and three-
pin header strips at J19 and J20.

Then install the EPROM marked Upper in IC20 and the
EPROM marked Lower in IC27, and then the two 6116
static RAM's in IC21 and IC28. Before turning on the power,
make sure that the jumpers are positioned correctly, ac-
cording to the chart shown in Fig. 3 last time. Also, place
jumper J18 in position 2 to address the EPROM at location
$000000. Now turn on the power.

If all is well, the Hat LED should o off after about a
second. If it does, that's a pretty good sign that there are
no serious problems, even though the computer is still
not fully operaticnal. If it doesn't, recheck all connections
and parts installed since last time.

For more confidence, use the LED probe to check a few

continued on page 102
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FLOPPY.DISK DATA STORAGE
continued from page 94

Breaking copy protection

Copy protection—both making it and breaking it—is
big business. There are two fundamental ways to get
around copy protection. The first is to buy a program that
knows how to copy protected disks. If you're lucky; it will
know how to make sense of the particular protection
scheme(s) used on your disk and will be able to copy it
with no muss and no fuss. But the price you pay for that
kind of mindless copying is that, if the program can’t copy
the disk, there isn’t a thing you can do except try some
other copy program.

The second method is to use some disk tools to snoop
through the disk and remove the copy protection yourself.
As with most things, each method has advantages and
disadvantages. The method you choose depends on
how good your tools are, how well you can use them,
how much you know about your computer, how much
time you want to spend, and how badly you want to
make the copy.

There’s simply not space to go into the details of how
to break copy protection; its an art in itself. Basicaily, it
involves spending endless hours at a totally unnatural act:
staring at and trying to decipher page after page of
undocumented object code. Unless you've actually done
it, there just aren’t any words to describe the amount of
work involved.

One reason is that the code you'll be looking at proba-
bly was written to be confusing. The code in Listing 2is a
perfect example. Go through it and see whether you can

understand what's going on. It's real code from a popular
Apple game. There are no tricks here, either. It’s just that
things aren’t what they seem to be. The real meaning (and
the real code) is hidden. If you figure it out, drop us a
note. And if there’s enough response, we'll take up the
subject of copy breaking in another article.

If you want to learn about the in's and outs of copy
protection, you'll have to get familiar with the normal
workings of the standard DOS used by your computer.
Read the books mentioned in the References sidebar and
follow their tutorials. Those books won't tell you how to
break copy protection, but they’ll give you the basic tools
you need to do so.

If you just want to back up your copy-protected (IBM)
software, try the Option Board from Central Point Soft-
ware. It's the ultimate tool for dealing with disks on a bits-
and-bytes level, and it also helps copy “un-copyable”
software. All the screen dumps in this article were pro-
duced using the Option Board, which also reads disks
formatted on just about any computer, including IBM, CP/
M, and even the Apple! That's a major accomplishment—
especially for a $100 piece of hardware.

You'll also find a list of some good copy programs In
the References sidebar; you should have some of them in
your library even if you don’'t need to copy protected
disks. Whenever you get a floppy-disk data error, chances
are what has happened is that at least one sector was
written incorrectly. All it takes is one bad bit in a header
and the sector will be unreadable by DOS. If the damage
is in the directory, you'll be unable to access any of the
data and will be faced with the thankless job of trying to
reconstruct your files. The point is that many programs
capable of dealing with protected disks can deal with
damaged disks as well.p@D4

BUILD THE PT-68K
continued from page 101

signals. First, all data-bus lines should have pulses. Like-
wise, address lines A1-A18 should have lots of pulses,
but A19-A23 should not dim the LED at all. If HUMBUG
(the EPROM monitor) is running, it is accessing mostly
EPROM locations $F80000 and above, and static RAM
locations $FFO000 and above. Since the first five bits of
both $F8 and $FF are 11111, the LED probe should indicate
a high when it is connected to each line.

You can also test the outputs of the address decoder.
You should note many pulses on pin 19 of 1C63, which
decodes all addresses above $F80000. You should also
see pulses on IC64, pin 4 (which selects the EPROM), pin
7 (which drives 1C64-b), and pin 10 (which selects the
static RAM.)

What you can't see on the LED (although you can on a
good scope) are very brief pulses on the high-order
address lines. The 68000 is trying to access error vectors
(pointers to special software routines) because it senses a
bus error due to the. fact that no DUART (serial port) is
installed. Likewise, you can see brief pulses on 1C64, pin 5,
as HUMBUG is desperately trying to access the expansion
slots in the hope that there is a video board there to report
the error on.

Step 13: Running at last!

Now we can finally get the computer to do something
useful. Install 1IC10 (MC68681 DUART) and its socket, 10K
resistors RG, R10, R12, R13, and IC3 (3.6864 oscillator) on
the board. The pointed comer of the oscillator is pin 1.
Last, connect a speaker to J18. The small speaker that
comes with PC clone cabinets is best; any other inexpen-
sive speaker will do. Just don't connect one of your stereo
system’s speakers!

Now turn on the power; about a second later, the HALT
LED should go off, and another second later you shoutd
hear a beep-boop from the speaker. That’s a signal from
HUMBUG that it is running, and it’s the first indication that
there are no serious problems—even the slightest prob-
lem occurring would prevent HUMBUG from sounding
that dual tone.

Now that a real program is running with no errors, the
signals in the address decoder will be slightly different.
HUMBUG is currently running a loop that continuously
checks for the presence of a keyboard; that l1oop runs
entirely in EPROM and calls the first DUART, so you will see
pulses on the Errom chip-select line, 1C64-a, pin 4; the 1O
line on 1C64-b, pin 12; and the 700 line, 1IC34, pin 15. You
will no longer see puises on the sram chip select line.

Next time we will continue building the I/O section of
the PT-68K so we can communicate with it. See you
then.pCD4
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MARKET CENTER

PHOTOVOLTAIC battery chargers by Arco solar.
Cars, RVs, marine, etc. From $49.50. Brochure.
SUN POWER-TEXAS, P.O. Box 2788A, Freeport,
TX 77541.

FOR SALE

REPAIR your own TV...it's easy. Write RE-
SEARCH, Rt. 3, Box 601BR, Colville, WA 99114.

RESTRICTED technical information: Electronic
surveillance, schematics, locksmithing, covert sci-
ences, hacking, etc. Huge selection. Free bro-
chure MENTOR-Z, 135-53 No. Blvd., Flushing, NY
11354,

CLASSIFIED AD ORDER FORM
To run your own classified ad, put one word on each of the lines below and send this form along with your check to:

Radio-Electronics Classified Ads, 500-B Bi-County Boulevard, Farmingdale, NY 11735

PLEASE INDICATE in which category of classified advertising you wish your ad to appear. For
special headings, there is a surcharge of $23.00.

() Plans/Kits () Business Opportunities ( ) For Sale

() Education/Instruction () Wanted () Satellite Television

Special Category: $23.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.
(No refunds or credits for typesetting errors can be made unless you clearly print or type your
copy.) Rates indicated are for standard style classified ads only. See below for additional
charges for special ads. Minimum: 15 words.

1 2 3 4 5

6 7 8 9 10

11 12 13 14 15 ($42.75)
16 ($45.60) 17 ($48.45) 18 ($51.30) 19 ($54.15) 20 ($57.00)
21 ($59.85) 22 ($62.70) 23 ($65.55) 24 ($68.40) 25 ($71.25)
26 ($74.10) 27 ($76.95) 28 ($79.80) 29 ($82.65) 30 ($85.50)
31 ($88.35) 32 ($91.10) 33 ($94.05) 34(396.90) 35 ($99.75)

We accept MasterCard and Visa for payment of orders. If you wish to use your credit card to pay for your ad fill
in the following additional information (Sorry, no telephone orders can be accepted.):

Card Number Expiration Date

/

Signature

Please Print Name

IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE
NUMBER FOR OUR FILES. ADS SUBMITTED WITHOUT THIS INFORMATION WILL NOT BE ACCEPTED.

CLASSIFIED COMMERCIAL RATE: (for firms or individuals offering commercial products or services)
$2.85 per word prepaid (no charge for zip code)...MINIMUM 15 WORDS. 5% discount for same ad in 6
issues; 10% discount for same ad in 12 issues within one year if prepaid. NON-COMMERCIAL RATE: (for
individuals who want to buy or sell a personal item) $2.30 per word, prepaid....no minimum. ONLY FIRST
WORD AND NAME set in bold caps at no extra charge. Additional bold face (not available as all caps) 50¢
per word additional. Entire ad in boldface, $3.40 per word. TINT SCREEN BEHIND ENTIRE AD: $3.55 per
word. TINT SCREEN BEHIND ENTIRE AD PLUS ALL BOLD FACE AD: $4.15 per word. EXPANDED
TYPE AD: $4.30 per word prepaid. Entire ad in boldface, $5.15 per word. TINT SCREEN BEHIND ENTIRE
EXPANDED TYPE AD: $5.40 per word. TINT SCREEN BEFIND ENTIRE EXPANDED TYPE AD PLUS
ALL BOLD FACE AD: $6.25 per word. DISPLAY ADS: 1" x 2V"—$320.00; 2" x 2V4"—$640.00; 3" x
2v4"—$960.00. General Information: Frequency rates and prepayment discounts are available. ALL
COPY SUBJECT TO PUBLISHERS APPROVAL. ADVERTISEMENTS USING P.0. BOX ADDRESS WILL
NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PU3LISHER WITH PERMANENT ADDRESS
AND PHONE NUMBER. Copy to be in our hands on the 12th of the third month preceding the date of the
issue. (i.e., Aug. issue copy must be received by May 12th). When normal closing date falls on Saturday,
Sunday or Holiday, issue closes on preceding working day. Send for the classified brochure. Circle Number
49 on the Free Information Card.

DESCRAMBLER catalog. All brands. Special com-
bo Jerrold 400 and SB3 $165. Descrambler kit
$39.00 (assembles in half hour). Send $1.00. MJ
INDUSTRY, Box 531, Bronx, NY 10461.

1S it true...Jeeps for $44 through the government?
Cali for facts! 1 (312) 742-1142, ext. 4673.

TEST equipment, reconditioned. For sale. $1.25 for
catalog. WALTER'S, 2697 Nickel, San Pablo, CA
94806. (415) 724-0587.

TUBES. new, unused. Send self-addressed, stamp-
ed envelope for list. FALA ELECTRONICS, Box
1376-2, Milwaukee, WI 53201.

We specialize in a wide variety of technical infor-
mation, parts and services for CB radios. 10M-
FM conversions, repairs, books, plans, kits,
high-performance accessories. Qur 11th year!
Catalog $2.

INTEINATICNAL, P

PHOENIX, AZ 85046

PHOTOFACT folders, under #1400 $3.00. Others
$5.00. Postpaid. LOEB, 414 Chestnut Lane, East
Meadow, NY 11554.

TI-99/4 A software/hardware bargains. Hard to find
items. Huge selection. Fast service. Free catalog.
DYNA, Box 690, Hicksvilie, NY 11801.

FLASHLIGHT that needs no batteries measures 5’
x 3’ ideal for every situation money back guarantee
$10.—SAMUELS ENTERPRIZES, 724 East 231
Street, Bronx, NY 10466.

CABLE TV converters. “NEW" Zenith flash, Scien-
tific Atlanta, Jerrold, Oak, Zenith, Hamlin. Many
others. "New” video hopper “The Copy Kitler.”
Visa, M/C & Amex 1 (800) 826-7623. B&B Inc.,
10517 Upton Circle, Bloomington, MN 55431,

CABLE TV equipment S.A., Jerroid, Zenith,
Hamlin, Oak, Eagle filters remotes and more. Best
prices C.0.D.'s accepted dealers needed. Ours
work where others failed and we guarantee it!
TRANS-WORLD CABLE, Co. (218) 543-6671.

TUBES 59¢. Year Guarantee. Free catalog. Tube
tester $8.95. CORNELL, 4215 University, San Di-
ego, CA 92105.

VIDEO TAPE

Q= o] coPYGUARD
Eliminate the latest copyguard problems
units from $599 to $1699%5

Defuxe Electronics {714} 9986866
1432 Seim Wy, Orange, Ca. 92665

www americanradiohietory com

CABLE-TV converters and descramblers. Low
prices, quality merchandise, we shig C.0.D. Send
$2.00 for catalog. CABLETRONICS UNLIMITED,
P.O. Box 266, South Weymouth, MA 02190, (617)
843-5191.

STAND-alone Eprom programmers $225. Free
info sheet. SOLICON, 8825 EI Matador Dr., Gilroy,
CA 95020.

SEMICONDUCTOR and transmitting tubes, quota-
tion sent on request. TSUTOM YOSHIHARA,
C1-105 Deguchicho-34, Suita, Osaka 564, Japan.

TUBES, name brands, new, 80% off list, KIRBY,
298 West Carmel Drive, Carmel, IN 46032.
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TRANSISTORS-tubes: MRF421 $24.00, MRF454
$15.00, MRF455-MRF477 $12.00, MRF492 $16.95,
SRF2072 $13.50, 3800 $18.95, 25C2879 $25.00,
6LF6-6LQ6-6JS6 $10.95, 8950 $15.95. New
Ranger AR3500 all mode 10 meter transceiver
$319. Quantity discounts! Best prices on hard-to-
find parts, antennas, mics, power supplies, & equip-
ment! Catalog $1.00 (refundable), or free with order.
RFPC, Box 700, San Marcos, CA 92069. For infor-
mation or same day shipment—call (619) 744-0728.
VisayMC/C.O.D.

SATELLITE & cable equipment. We have those
hard to find units ready to go. Tired of junk that don't
work properly, try our 10 day satisfaction guarantee
& 90 day warranty {(wholesale only} H| TEgH ELEC-
TRONICS, PO Box 42423, Detroit, Mi 48242. (313)
722-9381.

LASERS, components and accessories. Free cata-
log, M.J. NEAL COMPANY, 6672 Mallard Court,
Orient, OH 43146.

TUBES - 2000 TYPES
DISCOUNT PRICES!
Early, hard-to-find, and modern tubes.
Also transformers, capacitors and
parts for tube equipment. Send $2.00
- for 20 page wholesale catalog.

ANTIQUE ELECTRONIC SUPPLY
688 W. First St.»Tempe, AZ 85281602/ 894-9503

COMPUTER boards for process control. 8051,
‘8096, 68HC11, and 68008 microprocessors sup-
ported. Bare boards or assembled. EPROM re-
sident software also available. ALLEN SYSTEMS,
(614) 488-7122.

Cable Converters & Decoders
“Jerroid S.B. Add On... d $89 00 $58 00
“Jerrotd Tri-Bi Add On... .. $98.00 $78.00
Jerrold Starcom CSV... $139.95 Call
MTS Converter + Remote. $85.00  $69.00
Jerrold 450 DRZ-3A........ . $95.00 $79.00
Parental Control MTS Pius. $100.00 $85.00
Hamlin MLD 1200-3........ $98.00 $58.00
Scientific Atlanta Add On $140.00 $99.00
M-35 B Combo With VariSync $99.00 $69.00
Mini Code N-12 VariSync.... . $99.00  $58.00
442 VariSync (N-12 Substitute).. $89.00  $58.00
Wireless Video Sender... $45.00 Call
*S.B. TRI-BI Flashing Got You Down” Try original Jerrold
Equipment it might just solve your problems. Call or write
for Free Catalog. All products Guaranteed 90 days plus.
M.D. Electronics 5078 So. 108th Suite 115
Omaha NE. 68137 Phone {402) 554-0417

SURVEILLANCE-counter, security. 202 products:
alarms, builetproof, detectors, to underwater, voice
scramblers, wireless! Catalog $2.00: SPYPRO,
Dept. 048ER, POB 45521, Seattle, WA 98145-0521.

HACKING, crashing, pirating, and phreaking. Who's
doing it, why they're doing it, and how they're doing
it. Sample programs, piione numbers, and the tools
of the trade. Hacker’'s Handbook, $12.95. Com-
puter Underground, $14.95, $1 postage to
CABLETRONICS, Box 30502R, Bethesda, MD
20814,

CATV wholesaler and service center of new digital
set top cable converters S.A., Jerrold, Panasonic,
Pioneer, Sprucer, Hamlin and coax cable line-amps
connectors tools. REDCOAT ELECTRONICS.
(718) 459-5088.

TUBES: "Oldest,” latest.” Parts and schematics.
SASE for list. STEINMETZ, 7519 Maplewood Ave.
R.E. Hammond, IN 46324.

COMMODORE CHIPS/REPAIRS C-64 repair
$39.95 complete. We sell chips at low cost (
6526/6510-$9.95 and many others). C-64 P. g
$27.95. “Commodore Diagnostician,” a complete
chart for diagnosing faulty IC's $6.95 + pp. Send for
catalog. VISA/MC. KASARA INC., 31 Murray Hill
Drive, Spring Valley, NY 10977. (800) 642-7634
(800) 248-2983 (outside NY) or (914) 356-3131.

AIDS? Yes we have! Cable aids to help you. Zenith,
Jerrold, Scientific Atlanta, Oak, Hamlins, much
more. No Michigan sales! HOTRONICS, (313) 283
4299.

AMAZING space age metal. Hundreds of exciting
uses. Send SASE and $5.00 for sample and instruc-
tions. BY DESIGN LABORATORIES, 2754 Lex-
ington Ave., Mansfield, OH 44904.

CABLE descrambler liquidation. Major makes
and models available. Industry pricing! (Example:
Hamlin Combo’s, $44 each...minimum 10 orders).
dealers only! Call WEST COAST ELECTRONICS,
(818) 989-0890.

‘CABLE TV equipment, specializing in Scientific
Atlanta, Jerrold, Oak, Hamlin, and Zenith. Our
units have worked where others have failed. Call
toll free 1{800) 327-3407, or send $3.00 for cata-
log to K.D. VIDEO, P.O. Box 29538, MLPS., MN
55429,

TUBES (radio). New in original cartons. Also many
used types. Parts, collectables. LSASE for list.
DIERS, 4276-E3 North 50th Street, Milwaukee, W1
53216-1313.

PLANS AND KITS

HI-FI speaker systems, kits and speaker compo-
nents from the world’s finest manufacturers. For
beginners and audiophiles. Free literature. A&S
SPEAKERS, Box 7462, Denver, CO 80207. (303)
399-8609.

TEKTRONIX 545A 24MHz scope. $125.00 lowest
prices test equipment, parts, tubes. Free catalog.
EF ELECTRONICS, Box 249, Aurora, IL 60507.

TELEPHONE tap listen to room and telephone
conversations from any PHONE LISTEN, 603 Elgin,
Musroger, OK 74401. (918) 683-9589.

CRYSTAL radio sets, plans, kits, catalog $1.00.
MIDCO, 660 North Dixie Highway, Hollywood, FL
33020.

Express

O DIONCCR W) PIONEER’

HARDWARE AND ELECTRONICS

12" POLY WOOFER

Clear polypropylene cone. 65
watts RMS, 11 0z magnet. Ferro

8" POLY WOOFER

Clear ribbed polypropylene cone.
60 watts RMS, 90 watfs max

CALL FOR FREE CATALOG

W PIONEER’

CONVERTER.

15" WOOFER
20 0z. magnet. 60 watts RMS, 90

TEXT TO SPEECH BOARD!
PC/XT COMPATIBLE. MAKE YOUR COMPUTER TALK!

A VERY POWERFUL AND AMAZING SPEECH CARD. USES THE NEW GENERAL
INSTRUMENTS SPO256-AL2 SPEECH CHIP AND THE CTS256A-AL2 TEXT TO SPEECH

THIS BOARD USES ONE SLOT ON THE
MOTHERBOARD AND REQUIRES A COM
SERIAL PORT. BOARD MAY ALSO BE USED INA
STAND ALONE ENVIRONMENT WITH ALMOST
ANY COMPUTER THAT HAS A RS232 SERIAL

PORT. FEATURES ON BOARD AUDIO AMP OR
MAY BE USED WITH EXTERNAL AMPS.

DEMONSTRATION SOFTWARE AND A LIBRARY
BUILDING PROGRAM ARE INCLUDED ON A 5%

power. 20 0z. magnet. 35-2500 Hz.
4-8 ohm compatible

watts max. 8 ohm impedance 1'%’
voice coil. 25-2000 Hz.

fluid cooied 1'2” voice coll. Trim

fng included 25-2500 Hz INCH PC/XT DISKETTE. FULL DOCUMENTA-

290100 3155 $1395 | sa000ss 52050 $1895 | wao1s0  330%  $2840 TION AND SCHEMATICS ARE ALSO INCLUDED. $ 95
(1-3) (4-UP) 3) (4-UP) (1-3) @uP) ¢ N 69
A . NEW! \C® ASSEMBLED
(M) moToROLA | M PIONEER | () PIONEER P oW s TESTED

NEW! IC TESTER! $149.00

SIMILAR TO BELOW EPROM PROGRAMMER. PLUGS IN TO YOUR PC OR XT. TESTS |
ALMOST ALL 14, 16, AND 20 PIN 74XX SERIES. INCLUDES STANDARD POWER, “S" AND
“LS" DEVICES. ALSO TESTS CD4000 SERIES CMOS. SOFTWARE INCLUDED CAN EVEN
DETERMINE PART NUMBERS OF MOST UNMARKED AND HOUSENUMBERED DEVICES
WITH SIMPLE MOD. THIS UNIT CAN ALSO TEST 6.4K AND 256K DRAMS! WITH MANUAL

HORN TWEETER 5%” CUP MIDRANGE AND SOFTWARE: $149. PERFECT FOR SCHOOLS.

3” wide dispersion horn tweeter. Tuned cup Paper cone, 1" voice

PIEZO TWEETER

RADIO-ELECTRONICS
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Mig. #KSN100SA. 3% x 3%". No
crossover required. 50 watls max
imum inpui power.
#270-010 $495 $395
(179 (BO-UP)

1800-15,000 Hz response. 35 watts
RMS, 50 watts max. 8 ohm
impedance.

coil. 8.3 0z. magnet. 50 watts RMS,
70 watts max. Response. 320-6000
Hz_8 ohm impedance.

$995

{10-UP}

#270-050 sgso 3590 | 4r80.020 $1150
(1-9) {10-UP) -8)

CROSSOVERS

2-Way, 30 watt
#260 190

3-Way, 60 watt
#260-200

$395
$750
$1250

3-way. 100 watl
#260-210

FREE CATALOG

Call or write today for your free
catalog containing speakers, semi-
conductors, CATV products, tools,
hardware, TV-VCR parts, and
more.

CALL TOLL FREE
1-800-255-3525

In Ohio: 1-800-322-3525
Local: (513) 222-0173

® 15 day money back guarantee. ® $10.00 minimum
order. * COD orders accepted. * 24 hour shipping.
« Shipping charge = UPS chart rate ($2.50 min-

| Imum charge). Hours B:30 am. - 6 p-m. EST M-F.

PARTS EXPRESS INTLINC.

340 East First St
Dayton, Ohio 45402

CIRCLE 56 ON FREE INFORMATION CARD

ALL SALES SUBJECT TO THE TERMS OF OUR 90 DAY LIMITED WARRANTY . FREE COPY UPONREQUEST.

PC/XT EPROM | ASK ABOUT
PROGRAMMER I OUR NEW
$169 PROGRAMMER!

+ LATEST DESIGN * PROGRAMS UP TO 4 DEVICES AT ONE TIME « FEATURES EASY
TO USE MENU DRIVEN SOFTWARE THAT RUNS UNDER PC OR MS-DOS. x USES AN
INTELLIGENT PROGRAMMING ALGORITHM FOR SUPER FAST (8X) EPROM
BURNING. * THIS PLUG-IN BOARD ATTACHES TO AN EXTERNAL MINI CHASSIS
CONTAINING 4 TEXTOOL ZI.F. SOCKETS.
REQUIRED * AUTOMATIC VPP SELECTION: 12.5V, 21V, OR 25V. * EPROM DATA CAN
ALSO BE LOADED FROM OR SAVED TO ADISKETTE. *x PROGRAMMING SOFTWARE
SUPPORTS: 2716, 2732, 2732A, 2764, 2764A, 27128, 27128A, 27256, 27256A, 27512, AND
gzs;%/\ ;EASSEMBLED AND TESTED, BURNED. IN WITH MANUAL. $169 WITH
WARE.

* NO PERSONALITY MODULES

JUST RECE{VED. SAME AS ABOVE PROGRAMMER, BUT PROGRAMS 8 UNITS AT ONE
TIME - $299.

Digital Research Computers

P.O. BOX 381450 « DUNCANVILLE, TX'75138 « (214) 225-2309

TERMS: Add $3.00 postage. We pay balance. Orders under $15 add 75¢ handling. No
C.0.D. We accept Visa and MasterCard. Texas Res. add 6-1/4% Tax. Foreign orders
(except Canada) add 20% P & H. Orders over $50 add 85¢ for insurance.

www americanradiohistorv com



GET THE BEST BUY

FROM

" THEM?

et'sfaceit: There will always be some outfit

that can undercut a published price. They

do it by having no overhead, and no
responsibility to you, the consumer.

“So, you want that Jerrold 450
combo? The one that Pacitic Gabie
Go., Inc., is offering for $199007?
Well, that's a good price, but
here’s whatI'll do...” What may
happen is that you may save a
couple of bucks at the time. But suppose

there’s a problem (and it happens to the best
of them,) and you call that “Dealer”... This could be what you’ll hear:
“No, Steve isn't here. He moved out, the bum! And he owes me $437° on the phone bill! No, | don't

know about any guarantees on your Gerald, who's that? Listen, if you see that creep...” etc.

At Pacitic Cabie Co., you' ve got an established company who will be here for you, time after time. We may be tough competitors, but we've
got a soft spot for our clients! Try us, and be treated right—and we’ll prove it by giving a one-year warranty on everything we sell.

Check our prices on Sclentific Atlanta Units!

*Call for availability
Prices subject to change without notice

Jerrold is a registered trademark of General Instruments Corp.

that all products purchased, now and in the future, will only be used on cable TV systems with proper
authorization from local officials or cable company officials in accordance with all applicable federal and
state laws.

Dated: - Signed: ___

1 10 OR 1 10 OR
A UNIT MORE EM UNIT MORE
RCA 36 Channel Converter (Ch3 outputonty)................. 29.00 18.00 *Minicode (N-12) ...t 89.00 58.00
Panasonic Wireless Converter (our best buy) . . 88.00 69.00 *Minicode (N-12) with Vari Sync ........ TR 99.00 62.00
400 or 450 Converter (manual finetune).............. ... ... 88.00 69.00  *Minicode VariSync with Auto On-Off....... ... .. 145.00 105.00
*errold 400 COMDO . .. ..o 169.00 119.00 Econocode {minicode substitute} ... oL 79.00 52.00
Jerrotd 400 Hand Remote Control . 29.00 18.00 Econocode with VariSync . ..... .. 89.00 56.00
*Jerrold 450 Combo ... ... 198.00 139.00 *MLD-1200-3(Ch.3 output) .. ... 93.00 58.00
*Jerrold 450 Hand Remote Controlb . ........... ... ........ ... 29.00 18.00 *MLD-1200-2 (Ch.20utput) . .....ooviiie i 99.00 58.00
Jerrold SB-ADd-On .. ... 83.00 58.00 *Zenith SSAVI Cable Ready ... S Y — 175.00 125.00
*Jerrold SB-Add-On with Trimode . ... .............. ... ... 99.00 70.00 interference Filters (Ch3only) ............. ... ... ....... 24.00 1400
*M-35 B Combo unit (Ch.3 output only) .. .. . 99.00 70.00 *Eagle PD-3 Descrambler {Ch.3 output only) .. ....... . 119.00 65.00
*M-35 B Combo unit with VariSync.................... e - 109.00 75.00  *Scientific Atlanta Add-on Replacement Descrambler ........... 119.00 75.00
jm——————- v o — — — ——————— — ————_———_— — ——————— = ———— -
}
’ | q Output Price TOTAL
CH ECK US OUT_WE LL : Quantity Item Char?nel Each PRICE
’
MEET OR BEAT THE OTHER'S i
}
ADVERTISED WHOLESALE !
OR RETAIL PRICES! !
o -
MasterCard )| ]
I S A \ ' - _ SUBTOTAL
1 Callifornia Penal Code #593-D forbids us from Shipping Add
I shipping any cable descrambling unit to anyone $3.00 per unit
: re§|d|ng |n.the state of Cahff)rnla. . COD & Credit
— 1 Prices subject to change without notice Cards—Add 5%
Pacific Gable 0., Inc. : ~=sce
np ] q
Name - — —
7325%. Reseda Blvd., Dept. R-1 !
Address _City __ R
Reseda, CA 91335 ! v
State Zip____ Phone Number _— - S I
(818) 716-5914 ¢ (818) 716-5140 I g i i
: O Cashier's Check [J Money Order O0cC.oD. O visa [J Mastercard
¢ NO COLLECT CALLS! o H
1 Acct. # Exp.Date —
IMPORTANT « When ordering, please have ! Ssignature
. l . — T — 1 _ S
the make and model number of the equipment | FOR OUR RECORDS
used in your area—Thank yOU! : DECLARATION OF AUTHORIZED USE — |, the undersigned, do hereby declare under penalty of perjury
]
)
}
)
[}
)

www americanradiohistorv com
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RADIO-ELECTRONICS
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MACRO SCRUBBER
ARTICLE PARTS

We stock the complete project for the
Dec. 87 R.E. Article. Silk-screened PC
board, case, adapter, all components,
sockets and jumpers. Everything you
need.

ONLY $52.95 pius 3.50 s&H
Call Today: 1-617-339-1026
or send to: THE HOBBY HELPER

P.O. Box 308, Bridgewater, MA 02324
Visa, MC, COD'’s accepted

DECODING plans and theory booklets. Video tape
copy protection, removes flashing and jitter, 30
pages, $15.45. Jerrold DI and DIC decoder theory,
12 pages, $6.95. Gated pulse decoding plus new
universal single level suppression decoder, works
on Hamiin, Jerrold, Sylvania, Eagle, 39 pages,
$15.00. Video scrambling techniques, the original
secret manual, sinewave and Zenith SSAVI, 57
pages, $14.95. Hidden signals on satellite TV, 178
pages, $16.95. P.C. board and kits available. ELE-
PHANT ELECTRONICS INC., PO. Box 41865-J,
Phoenix, AZ 85080. (602) 581-1973.

FREE catalog 99-cent kits—audio, video, TV, com-
puter parts. ALLKIT, 434 W. 4th St., West Islip, NY
11795,

BUILD a Curvetracer for any scope. Plans, parts
list, instructions. Send $3.95, SASE, MARTY’S
ELECTRONICS, 305 N. Grandview Blvd.,
Waukesha, WI 53188.

POWER supply pc board and plans for almost any
3-terminal regulator variable or fixed. Only $10.00
THIELE ENG., 801 Rinzetta, St. Louis, MO 63129.

MARK V ELECTRONICS INC.,

248 EAST MAIN STREET. SUITE 100
ALHAMBRA CA 91801
TELEX 3716914 MARK 5

*This Pre-amplifier employs 18 pairt of HIGH
QUALITY N channel and P channel FET and
1% maetal film resistor to form s state of sris
full complomentary symmewic mirror circult.

*it umt “CR™ RIAA EQ pre-ampiifier to
minumize TiIM distortion and 10 obtain high-
fidelity.

* The power pply it based on by pess coupling
DC stobilizer which uses clas A detign to obtain
tow internal impedance st high frequency and to
grestly reduce transient distortion.

* Professional relsy delay circuit prevents noise
which may occur duriog power on and off

* Alt FETs were tested and paced in the factory
30 no problem is likely to occured during build-

TA - 377A

ng.

* It can be direcily connected t0 any power am-
plifier. The best pertner is TA477 120W MOS
FET power smplifier,

KIT/ASS. WiTH TESTED
METAL CABINET . . . . $18

COLOR LIGHT CONTROLLER Ty-238 AN\

A1 u remit of the sdvanced technology. this unit can control
various coiorful spot hghts or bulbe The visual etfect of which
it MmOost suitable in pinces |ika party, dixo, €ICTIONKC game contrs
nd ais0 in lightings for sdvertisements. Totsl outPUT power 15
3000W 11000W/Ch.) which can conirol 30 preces of 10OW o
600 pieces of SW color light bulbs,
FEATURES:
1 “Music” mode
Audho signal s divided into high muddle and low frequency
to deive 3 groups of lights; it has wndependent controller
tor sentitivity.
2. “Chaung” mode
Electronic circut sutomatically controls 3 groups of color
tights in sequentiasi ON and OFF; 8330 1t has & speed con
troiler and sheif-program ‘Chasing Mode’ on the P.C. Bowd
Kit $6500  Assembied with tested $7500

B0W +80W PURE DC STEREOC MAIN POWER AMPLIFIER

JAVAY
gﬂfﬁﬁ TA-802

= it uses FET ditterential 1nput to improve S/N ratio and input
impedance.

© itis compatible with 8l kinds of presmplitier.

* It hat & Muitipurpose protection system, including high sens:
1ve DC output protection Circuit, high speed output shor
eircurt, Overload DrolCtion. and N automelic temperature
cuntrol system It can protect the Ioudspeakers and amplifiec
aguinst damsge.

i $39.95

level;

level;

VOICE disguisers! FM bugs! Telephone transmit-
ters! Phone snoops! More! Catalog $1.00 (Refunda-
ble): XANDI ELECTRONICS, Box 25647, Dept.
60W, Tempe, AZ 85282.

DETECTIVES, experimenters. Exciting new plans.
Hard to find micro and restricted devices. Large
catalog $5.00, refundable on 1st order. WILSON,
P.O. Box 5264, Augusta, GA 30906.

NOVELTY type electronics projects for the
gadgeteer. Unusual, fascinating, and fun. Free infor-
mation. TAYLOR ELECTRONICS, P.O. Box 1612,
Destin, FL 32541.

BUILD this five-digit panel meter and square-wave
generator including an ohms, capacitance and fre-
quency meter. Detailed instructions $2.50. BAG-
NALL ELECTRONICS, 179 May, Fairfield, CT
06430.

N7
A S An interesting and worth-
ininin while project. This EASY-

TO-BUILD circuit lets you
use any regular TV set as
a simple  OSCILLOSCOPE.
DETAILED PLANS:  $4.95 Build for less than $10.
TV_SCOPE NO MODIFICATIONS TO TV!

Singte or dual trace.
PENN RESEARCH, Box 3543 Send for FREE CATALOG of
Williamsport, PA 17701 other plans and kits.

M A G A Z | N E SIVELTES I

NUTS & V0L

GIVE YOURSELF A BREAK — A PRICE BREAK! | [ERT-ATERITTY
NUTS & VOLTS WILL $8¥¢ YOU MONEY
ON ELECTRONIC PARTS & EQUIPMENT
Plus SHOW YOU WHERE TO FIND UNIGUE,
UNUSUAL AND.HARD-TO-FIND ITEM!

!5; SUBSCRIBE TDDAY!

ONE Vean USA $1800
CaNaDa/MEXICO 20 00

Air Mail
FOREIGN 1 YR $50 00

A National Publication For The Buying And Solling Of Eloctronic Equipmont

STATE OF ARTS HQ FET ST. PRE - AMP@

We've rated
our goods with
a Aindicating
the level of

difficulty for
kit assembly:
A beginner

M\ intermediate

YW advanced

level;
A Xindicates the

product has

already been

assembled.

PROJECTION TV...Convert your TV to project 7
foot picture. Results comparable to $2,500 praj-
ectors.... Total cost less than $30.00. Plans and 8"
lens $21.95.  lllustrated information Free...MAC-
ROCOMA-GE, Washington Crossing, PA 18977.
Creditcard orders 24hrs. (215) 736-3979.

TOP quality imported, domestic kits, surplus, dis-
count electronics, computer components. FREE
catalog. TEKTRASONIX, 1120 Avenue of the Amer-
icas, 1/fl suite 4038, New York, NY 10036.

1-800-423-3483
TOLL FREE

Only for orders paid by Master or Visacard

IN CAL.: 1-800-521-MARK
[ 150MC Digital -«

Frequency Counter

Frequency Range: 10Hz - 150MH2z

Event Counter- 0 to 99999999 counts. (8 Oigit)

Input sensitivity KHz range 10Hz - 10MHz 50mVrms
MH2z range 1MHz - 150MHZz 40mVrms

Response nme 0.2 second

Hold Function® Hold the last input signal.

Power Supply OC6V Battery or OCSV Adaptor

Dimensions: 9 7/8" x 6 11/16"" x 2 3/4” O/VL)/

Assembled with tested .$99.00

MEASUREMENT RANGE
D.C. VOLTAGE: 1mV — 1000V
AC.VOLTAGE  1mV — 1000V
OIGITAL THERMOMETER: 6°C - 100°C
O.C.CURRENT: 1 uA - 24

DIMENSIONS: 3 3/4" x 1 7/8" x 4 1/16"" Assembled with tested

TaAT!

30 DAYS FOR REPLACEMENT.

MULTIFUNCTIONAL LED D.P.M. AA

CAPACITOR METER 1 pF — 2 uF Kit $30 00
1536.00

120W MOSFET POWER
, AMPLIFIER | sries. ™ amoiormotonss, 12"

@ Prices ora subject 10 change without notice ¢ Any goods proved 10 be defective, MUST
BE AETUANED IN ORIGINAL FORM WITH A COPY OF YOUR INVOICE WITHIN

STRANGE stuff. Plans, kits, new items. Build sat-
ellite dish $69.00. Descramblers. Bugging informa-
tion adult toys. Informational photo package $3.00
refundable. DIRIJO CORPORATION, Box 212,
Lowell, NC 28098.

REMOTE control keychain! Complete with mini-
ature RF transmitter and receiver. TTL outputs.
$19.95. Auto alarm plans included. VISITECT INC,,
Box 5442, So. San Francisco, CA 94083-5442.
{415) 872-0128.

THE decoder. National monthly technical newsletter
covering Satellite/Cable descrambling systems. In-
cludes: news, schematics, modifications, reviews,
tips and more!!! $18.00 per year. Sample $2.00.
TELECODE, Box 6426, Yuma, AZ 85364-08740.

VIDEOCIPHER, Il manual 120 + pages/Oak “Ori-
on" 120 + pages, either—$27.45—both $49.95.
Plans, kits descrambling books. Catalog—$2.00.
MICROTRONICS, P.O. Box 6426, Yuma, AZ
85364-0840.

CABLE TV assortment #103 (February 1984 arti-
cle) has printed circuit, TOKO colls (4), tran-
sistors, IC’s, diodes with free power supply & “F”
connectors... Satellite TV assortment #301 {Oc-
tober 1986 article) Telease-Maast (see “After
Dark” and more) has printed circuit, IC's, tran-
sistors, diodes....$25.00/assortment five/$112.50.
Shippingr $2.00 JIM RHODES, INC., P.O Box 3421,
Bristol, TN 37625.

INFORMATION: 1-818-282-1196
MAIL ORDER: P.O.BOX 6610
ALHAMBRA,

CA91802

TALKING Cfocks that reolly
CLOCK * 'te” time

1. Talk: push button for voice snnouncement of tima.
2 Read out. twelve hours rysiem display tor hour, minute,
second (by color flath}, AM & PM.
3. Disolay. three ditplay modes of tima. siarm time & date
4. Aterm: on / off swiCh with thirty seconds vorce slarm.
5 Snoore: reminder vaice alarm of thirty sconds after 4
munutes of first voicsl alarm
6 Volume' two level of voics outpul.
7 Langusge svailabie: English
..$12.75

...$15.90 NOT A KIT!
......$16.90

PARROT 8501......
COCKATOO 8502..... .
MYNAH 8504 - ——

PROFESSIONAL
COLOR LIGHT

CONTROLLER —
SM-328 TR
g Y

FEATURES
1 FOUR GROUPS

corpa eQuency sepacer,
e ,:,,:: with an ,,,ﬂ'k"ae;n'n?ev r’wn.,m,,e T vr::pm:, QN medsum
(0 6128 et 78l Crecyng 978! aiustmen, of lightings ,
B 1 LLERTY t The P ran
Metal Cabinet/X Former 1Optionall $2600/$1988 "5”: "85 10u¢ ¢hagng mo‘q"‘.':e man pant 1o C,E“"C:: 100 1 compos.
ontiony 3 m b Decsi ighy,
TERMS: $10 min order ® $20 min cherpe card orde: ® Check, money order of phone As 4516 x g 15)4g. 3316 9hting
order sccepted » Wa ship UPS Ground # Add 10% of total order {min $2.60) for testea 16
shipping, outnde USA sdd 20% imin $6 00) & Transit Insursnce: add 5% of towl N . ,]wm
foutside USA onty) e CA resxdents sdd wiss tax # All merchendiss subject 10 prior se OF F ICE H OU RS 1

(PACIFIC TIME)
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Engineered In Quality

TENMAR® Test Equipment

#72-035 Tenma 30A

Regulated Power Suppl

2 YEAR LIMITED WARRANTY
This provides a very clean well
regulated variable DC output that is well
suited for high current applications.
Features: w Lighted cross needle meter:
Displays voltage, current, and power
simultaneously w Over current
protection: Autornatically shuts off
current flow when maximum output is
exceeded (31 amps) w Overload
indicator: [lluminates when over current
protection circuit is engaged m Multiterminal output. Three sets of output
terminals are provided for convenience. One set of high current output
terminals (30 amp maximum) and two sets of low current output terminals
(5 amp maximum) m Fan cooled for maximum heat dissipation
Specifications: m Output voltage: 1-15VDC variable » Output current: 30 amp
one minute on, three minutes off; 24 amp continuous = Voltage fluctuation:
Less than .5% at rated output m Ripple voltage: Less than 1mV at rated
output General: w Power requirements: 110VAC, 60Hz m Dimensions: 7%2"
(W) x 6" (H) x 11%” (D) m Weight: 22 Ibs.

77-».-:#--- ----- R

#72-280 Tenma 5 Amp
Regulated Power Supply
Features: m Fuse protected with easily
accessible fuse holder m Neon light
power indicator m Heavy. duty binding.
-posts & Large heat sink for effective
-‘eat dissipation allows continuous use
Specifications: w Output: Regulated 13.8VDC m Inputs1+36VAT
= Output cufient: 5 amp one minute on; 3 minutes off; 3.5 amp-
continuous

REGULATED
o DO POWER SuPWLY
WITH SHORT CIRCUITPROTEC ION

#72-290 Tenma 10 Amp.
Regulated Power Supply
Features: m Fuse protected with
easily accessible fuse holder m Neon
light power indicator m Hedvy duty
‘binding posts w Large heat sink for
effective heat dissipation allows
continuous _use

Specifications: w Qutput: Regulated
13.8VDC & Input: 120VAC a Qutptit current: 10 amp one minute eri, 3
minutes off; 7 amp contiriuous

#72-110 Tenma 10 Amp
Variable (Autotransformer)
Features: m Gives you ability to bring
up line voltage slowly in order te
monitor problems in a TV, stereo, er
other electronic equipment a Built-in
ammeter shows excessive current to

T
tiectrronics

= Current: 10 amp, 1 3KVA

check for shorts before they can causé costty component
failure m Plug outlet on side m Non-isolated

Specifications:w Input: 120VAC, 60Hz w Output: 6-130V

#72-420 Tenma Laboratory

Power Supply

1 YEAR LIMITED WARRANTY
This is a lab quality DC power supply with
adjustable current limiting.

Features: a Current limiter can be
adjusted to any value between 0 and 3
amps u Output voltage adjustable
between 0 and 18VDC m Separate voltage
and current meters m Fine and coarse
voltage adjustments for accurate voltage
settings w Short circuit protection m Hi-Lo
current scales w Can be used as a
constant current or constant voltage

source m Comes complete with leads and owners manual

Specifications: Constant voltage operation: m Line regulation:
+ .01% mLoad regulation: + .2% w Ripple current: + 3mA
Constant current operation: m Line regulation: = .2% = Load
regulation: + 2% s Ripple current: + 3mA General: m Power
requirements: 110/220VAC 50/60Hz m Dimensions: 4'3/16”
(W) x 6%" (H) x 12" (D) mWeight: 7 Ibs.

If you would like to know mere about these
Tenma products, ask for our free catalog...
Call TOLL-FREE-1-800-543-4330

In Ohio call 1-800-762-4315

In Alaska orHawaii 1-800-858-1849

MCM ELECTRONICS

858 E. CONGRESS PARK DR.
CENTERVILLE, OH 45453,

A PREMIER Company
©1988, MCM ELECTRONICS

CIRCLE 87 ON FREE INFORMATION CARD ‘SOURCE NO. RE-40
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DESCRAMBLING. New secret manual. Build your
own descramblers for Cable and Subscription TV.
Instructions, schematics for SSAVI, gated sync,
sinewave. (HBO, Cinemax, Showtime, etc). $8.95
$1.00 postage. CABLETRONICS, Box 30502R,
Bethesda, MD 20814.

TV stereo construction plans with free PCB. $6.25
closeout. Similar to R-E March 1986 article. DEL-
PHONE, Box 150, EImont, NY 11003.

SATELLITE descrambling manual, Video Cypher
1. Schematics, thorough explanation of digital audio
encoding. EPROM code, DES, (HBO, Cinemax,
Showtime.) $10.95 + $1.00 postage.
CABLETRONICS, Box 30502R, Bethesda, MD
20814.

MINIATURE electronic devices, like James Bond's.
Catalog $2.00. F & P ENTERPRISES, Box 51272,
Palo Aito, CA 94303-L.

EDUCATION & INSTRUCTION

F.C.C. Commercial General Radiotelephone
license. Electronics home study. Fast, inexpensive!
‘Free” details. COMMAND, D-176, Box 2223, San
Francisco, CA 94126.

SUPERFAST Morse Code supereasy. Subliminal
cassette. $10. Learn Morse Codein 1 hour. Amazing
new supereasy technique. $10. Both $17.
Moneyback guarantee. Free catalog: SASE.
BAHR, 2549-E8 Temple, Palmbay, FL 32905.

SATELLITE TV

CABLE TV Secrets—the outlaw pubiication the ca-
ble companies tried to ban. HBO, Movie Channel,
Showtime, descramblers, converters, etc. Sup-
plier's list included $8.95. CABLE FACTS, Box 711-
R, Pataskala, OH 43062.

SATELLITE TV receiver kits! LNASs! Instructions!
Schematics! Catalog $1.00 (refundable): XANDI
ELECTRONICS, Box 25647, Dept. 21AA, Tempe,
AZ 85282.

MULTI NI-CAD

SUPER SAVINGS—SHOP G.E.l.

COMMODORE 64 CARTRIDGES

DESCRAMBLERS movies, networks. $149, video;
$399, complete. Catalog $4.00. SKYWATCH, 238
Davenport Road, Toronto, Ontario, Canada,
M5R-1J6.

CABLE/VCR technics hookups: VCR and cable
wiring, VCR problems and special video devices.
Manual $8.50. VOX, INC., P.O. Box 2191, Union, NJ
07083.

raueg

MBLING. NEWS****
PAY TV AND SATELLITE DESCRAMBLING

Schematics. theory. bypasses, 13 cable, 7 satellite. New SA turn-
on, MLD-1200-3. $14.95. Expenments With Videocipher, C!omng.
musketeering. $14 95. Cable TV. Security. design. $12.95. MD.

MMDS Handbogk Microwave hacking $9.95. Buiid Satellite Sys-
tems Under 5600 $12 95. Any 3/327. Scrambling News. Monthly.
Feature articles. product reviews, law history, patents. $24.95/yr
Sample $5. Winter catalog $1

jiki Electronics Co

S . 1327A Niagara St..
Niagara Falls. NY 143

. COD’s 716-284-2163

SCRAMBLE FACTS
718-343-0130

PHONE TODAY for 3 minutes of
satellite TV industry news, technical
tips, and new product information.

SATELLITE TV equipment. B_uyers guide, discount
prices. $2.00 N.E.C.S. INC., Box 22808-R4, Little
Rock, AR 72221.

DESCRAMBLER. Build our low cost satellite TV
video-only descrambler for all major movies and
sports. Uses all Radio Shack parts. Order P.C.
board and instructions by sending check, money
order, or Visa for $35.00 U.S. funds to: VALLEY
MICROWAVE ELECTRONICS, Bear River, Nova
Scotia, Canada, BOS-1BO. (902) 467-3577.

STOPLOCK

BATTERY CHARGER

Recharge 2 or 4 NI-CAD
“AA Batt” or “AAA Batt”

10.00 each

® Num. Nabber # Star Post

® Financial Advis. ® Frog Master

* Super Smash ® Avenger ® Radar
== Rat ® Jupliure Landing ® Maglc

Compos ¢ Dragons Den ¢ Simon

Basic ¢ Viduzzies » Star Ranger

* Gortf » Blue Print » ABC Volce

® Sales Demo

$1.50 ea. (10 pc. min)

POWER SUPPLY FOR THE
COMMODORE AMIGA

MINI FLOPPY DISK DRIVE

by Shugart #SA465-3AA

color coded, stereo cords

ggc Each

IVDC @ 1 Amp . heigh 7=
-sVDC @@/a A""';p ?})ad Density 365 727,
% tnch .
39 ea. ™" Ea.
PATCH GORDS A
5 tt_dual RCA MONITORS

12" monitor 40-80
column display
composite, Green

screen 18 Mhz Bandwidth 20 Ea.

SECURITY BOARD

‘s & Compatibies

+ Complete controi of
equipment access ¢ Plugs
Into expansions lot o
Prevents boot up without
user code ¢ No diskette
software needed ® Menu
driven with single keystroke

$150 each

Quantity Pricing
Available

Plug in WALL
TRANSFORMER

¢ 95VDC @ 1 Amp $3.00

® 19 VAC @ 300 MA $150
® 254 VAC @ 1 Amp $1.95
e 14 VDC @ 200 MA $1.00

REGULATED LINEAR
POWER SUPPLY
Computer Grade
+5VDC @ 8 Amps
+12vDC @ 8 Amps
-5VDC @ 0.5 Amps =
Bench Style/Great for Hobblests

199}

9 It can pick up any moving human body heat or
Z moving vehicle with sensing range (40 x 60 ft), and
Q turn on the light

[oeg

-

O

w

—

o

Q

2

o« GIANT ELECTRONICS INC.

108

PASSIVE INFRARED MOTION DETECTOR

PERSONAL
TELEPHONE

MANAGER
Program & Adaptor
For IBM PC's & Compatibles

¢ Create, store and print
computerized telephone
directorles ® Search for dir-
ectory listings by first or
last names, address, title or
other variable @ Place calls
with one keystroke, receive
electronic reminders for
appolntments and outgolng
calts ® Operate the program
concurrently with other

programs 379 ea

19 Freeman St., Newark, New Jersey 07105

Toll

Free:
201/344-8183
CIRCLE 189 ON FREE INFORMATION CARD

800/645/9060

Fax # 201/344-3282

wWwWw americanradiohistorv com

ANTIQUE RADIO

continued from page 85

“off-center voice coil” can occur.
When the voice coil is uncentered
it rubs against the speaker’s mag-
net, producing a thin, tinny, dis-
torted sound. Although the speak-
ers used in modern radios make
no provisions to recenter the voice
coil, many of the speakers used in
antique radios had some form of
adjustment that aliowed a voice
coil to be recentered.

The voice-coil test is made with
the set off and unplugged. Put the
speaker on the workbench with its
cone facing up. Lightly touch the
cone at various places with the tips
of your-fingers. If you hear a me-
chanical scratching noise you
know that the voice-coil is off-cen-
ter because the scratching sound
is caused by the voice coil rubbing
against its magnet. If you have a
steady hand and nerves of steel,
you can try whatever steps are nec-
essary to recenter the voice coil.
But remember, if the cone is brittle
just one “whoops!” can perma-
nently damage the cone.

When we get together next time
we will finish up with the voice coil
before moving on. R-E

5 1927GHz Parabolic Dish 40+ dB Gain
LIFETIME WARRANTY
% Complete System $89.95 (Shipping Incl.)
Dealer Rates, Replacement Components
A “ & Expert Repairs Available

i | K& SELECTRONICS  Call now for same
,u P.0. BOX 34522 day shipping
PHOENIX, AZ 85067 (602) 23
VISA/MC/COD S$2 credit on phone orders!

DESCRAMBLER MODULE

COMPLETE cable-TV decoder in a mini-module.
Latest technology upgrade for Jerrold SB-3 or Ra-
dio-Electronics Feb. 1984 project. Versatile, sophis-
ticated, and low cost. For literature, SOUTHTECH
DISTRIBUTING. (813) 222-3293.

WANTED

INVENTORS! AIM wants—ideas, inventions, new
products, improvements on existing products. We
present ideas to manufacturers. Confidentiality
guaranteed. Call toll free 1-(800) 225-5800 for infor-
mation kit.

INVENTIONS, ideas, new products wanted! Indus-
try presentation/national exposition. Call free
1-(800) 288-IDEA. Canada, 1-(800) 528-6060.
X831.

WANTED excess inventories of 1.C’s, disk drives,
curcuit boards, computers, etc. WESTERN TECH.,
(818) 882-1355 (CA).

LASERS

LASERS 5smw Helium neon includes beam splitter,
3 front surface mirrors. $185 MWK INDUSTRIES,
1724 W. Ball, Anaheim, CA 92804. (714) 956-8497.




BUSINESS OPPORTUNITIES

EARN thousands with your own part time elec-
tronics business. | do. Free proof, information.
INDUSTRY, Box 531, Bronx, NY 10461.

HOME assembly. Assemble PC boards for video
accesories. We supply materials. No experience
needed $7.50 per hour. Send self-addressed
stamped envelope, to: MICRON-ELECTRONICS,
Box 4716 Akron, OH 44310.

PROJECTION TV..Make $$%'s assembling proj-
ectors...easy...results comparable to $2,500 proj-
ectors...Total cost less than $30.00...Plans, 8" lens
and dealers information $20.50...llustrated in-
formation free... MACROCOMA-GEX, Washington
Crossing, PA 18977. Creditcard orders 24hrs. (215)
736-2880.

MICRO-Electronic engineer to design and manufacture
receiver. JPH, 4218 Bunker Hill, Bettendorf, 1A
52722. (319) 355-2927.

EASY, lucrative. One man CRT rebuilding machin-
ery. Free info: (815) 459-0666 CRT, 1909 Louise,
Crystalake, IL 60014,

RECORD changer repairing is very profitable. Be an
expert. Learn at home. Info-R.C.T.C., P.O. Bx 1503,
Leesburg, FL 32748.

BURGLAR alarms-booming business. Get start-
ed now information $2.00. DYNAMIC SECURITY,
P.O.B. 1456-TW, Grand Rapids, Ml 49501.

ASSEMBLE TV commercial killers. Plans $5.95 kit
$26.95. EASTECH, Box 3428, Charlottetown, PEI
C1A 8C2 CAN.

ELECTRONIC
ASSEMBLY BUSINESS

Start home. spare time Investmenl knowledge or
experience unnecessary. BIG DEMAND assem-
bling electronic devices Sales handled by profes-
sionals. Unusual business opportunity.

FREE: Complete illustrated literature
TA. RE-O Bux 248
Wainut Creek. Calif. 94597

BIG
pROFlTS

MECHANICALLY inclined individuals desiring
ownership of small electronics manufacturing busi-
ness—without investment. Write: BUSINESS, 92-
R. Brighton 11th, Brooklyn, NY 11235,

SCIENTIFIC ATLANTA & SB-3

SCIENTIFIC Atlanta Modeis 85008550, remote
included...$240.00. SB-3's.,..$74.00. TR!-
Bl's...595.00. SBSA-3's...$99.00. Zenith (Z-Tac)
descramblers...$169.00. N-12 (Vari-sync)...$89.00.
M-35 B (Vari-sync)...$99.00. Panasonic convert-
ers...$95.00—%$99.00. Dealer discount on (5)
units. Brochure availabie. Cali...N.A.S. INTERNA-
TIONAL. (213) 631-3552.

Cable TV Converters

Why Pay A High Monthly Fee?
Jerrold Products include “New Jerroid
Tri-Mode,” SB-3, Hamlin, Oak VN-12,
M-35-B, Zenith, Magnavox, Scientific
Atlanta, and more. (Quantity dis-
counts) 60 day warranty. For fast ser-
vice €.0.D. orders accepted. Send
SASE (60 cents postage) or call for info
(312) 658-5320. Midwest Electronics,
Inc./, HIGGINS ELECTRONICS, 5143-R
W. Diversey, Chicago, IL 60639. MC/
Visa orders accepted. No lllinois orders
accepted. Mon.-Fri.-9 A.M.-6 PM.CST

PRINTED CIRCUIT BOARD
LAYOUTS
GUARANTEED low pricing for single, double sided

artwork layouts. (704) 464-1164; PCBAL. RT-3, Box
662-H, Conover, NC 28613.

A SINGER’S DREAM!

REMOVES VOCALS FROM RECORDS!
Now 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 most of the background
untouched! Record with your voice or perform live
with the backgrounds. Used in Professional Perfor-
mance yet connects easily to a home component
stereo system. Not an equalizer! We can prove it
works over the phone. Write or call for a Free
Brochure and Demo Record.
LT Sound, Dept.RL-7,7980 LT Parkway
Lithonia, GA 30058 (404) 482-4724
24 HOUR PHONE DEMO LINE: (404)482-2485

INVENTORS

INVENTORS! Can you patent and profit from your
idea? Call AMERICAN INVENTORS CORPORA-
TION for free information. Over a decade of service.
1-(800) 338-5656. In Massachusetts or Canada call
(413) 568-3753.

WRITE FOR

;L_;_,-f“ . MCGEE'S

SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
tolt free 1-800-346- 2433 for ordering only.

1901 MCGEE STREET KANSAS CITY, MO. 64108
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L Ty B&K 2120 20Mhz Dual Trace $ 395*
— Beckman 9020 20Mhz Dual Trace 425
[eFncomlonkzatoFaa Hitachi V-209 20Mhz Dual Trace Portable 815
l Hitachi V-509 50Mhz Dual Trace Portable 1,225
- Fluke 73 312" Digit DMM 73
| Fluke 75 312" Digit DMM 95

e 12 purdovm Chich e

cnongs

COFIEs GF SINGLE
s m-usué%nmuv To

At KELVIN...
Price, Service
& Quality for
over 42 years.

B & K- FLUKE - UNGAR
WELLER e
BECKMAN - DREMEL /G—
STANLEY - MAKITA '
X-ACTO - KEPRO : XCELITE execonvelecea

Il METERS/OSCILLOSCOPES IR

Fluke 77 312" Digit DMM 130
“PLUS Shipping & Insurance. Prices subject 1o change without notice.
WE HAVE ITALL. ..

« COMPONENTS « TOOLS « KITS +« SECURITY + SEMI-
CONDUCTORS « ELECTRICAL SUPPLIES » SOLDER EQUIP-

LT DT T T T T T
mmamanmmmnd

e MENT « KELVIN KITS « TSM KITS « DRAFTING SUPPLIES
*'4‘6”59 Volume Quotes, Industrial & School Bids Welcome,
— ORDER TOLL FREE FOR INQUIRES & N.Y.S.
Gl | 1-800-645-9212 516-349-7620
i KELVIN
e _
nean ELECTRONICS
e NEW ADDRESS:
& T ST wAACER n:ﬂ l 7 Fairchild Avenue ¢ Plainview, NY 11803 » FAX:516-349-7830

e 3bove are correct and complete |
(See imitndefion on reverse]

5 Form 3526, Dec 1983
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RADIO-ELECTRONICS

QUALITY PARTS # DISCOUNT PRICES # FAST SHIPPING!

AILL ELECTRONICS CORP
NENEREQIRONICSICORD!

SEND FOR

FREE
1987 CATALOG
N

ADDRESS IS:

P.O0. BOX 567
VAN NUYS, CA 91408
N 2 800-826-5432

ELECTRET 48 KEY ASSEMBLY
BLACKLIGHT ASSEMBLY CONDENSER MIKE . VIC 20 MOTHERBOARD
e R — \ 3 bt
p - - Mouser# 25LMO44 Highly
Y, sensitive mini microphone.
i 6" wire leads. 0.39" dai.
X 0.27" high. Omni directional.
Operates on 2-10 Vdc @ less Originally used on computers,
than 1 mA. 1K impedance. 50 tof | these keyboards contain 48
== ! f:K Hz range. S.P.S.T. mechanical switches.
Complete, functioning X S ) AT# &KLA] $1.00 EACH _l ”}[“ermim‘)‘!e;l;"ls pin connector. 26 IC's including 6502A and 6560. 2 ea. 6522,
assembly includes ballast, on-off switch, power Il | ‘rame 4" 2 ea. 8128, 2 ea. 901486, 3 ea. 2114. Not
cord, sockets and F4T5-BL blacklight. Mounted SLIM LINE FAN CAT# KP-48 $3.50 each guaranteed but great for replacement parts or

ona 71/8" X 31/8" metal plate. Use for special | [TOYO# TF92115A New $74

experimentation.

PUSHBUTTON PHONE

effects lighting or erasing EPROMS. 115 Vac cooling fan. CAT 4 VIC-20 _$15.00 each
3 5/8" square X 1" pectra-phone Model# OP-1
CAT# BLTA $10.00 EACH kieep. Metal housing. | piece telephone SWITCHING POWER SUPPLY
—— 15 blade impelier. : with rotary (pulse) itehi
_ Compact, well regulated switching power supply
S .50
1mA METER ATH CI;EO :olrs 5;7?':]0 Gl output. Operates on designed to power Texas Instruments computer
0-1 mA signal 3 most rotary or touch equipment. i
Modutec sig f tone systems. Features LTl B
strength meter with KLM R st el el INPUT: 14-25 vac @ 1 amp ‘
logo. 1/4" X 1 3/4" X 7/8" deep. Multi-turn pot L o e OUTPUT: +12 vdc @ 350 ma. ST
= A ‘ +5 vdce @ 1.2 amp Y
Spectrol# MOD 534-7161 Includes coil cord
CAT# MET-2 $2.00 each CAT# MTP-10-2 jwith standard modular 3 (d H) T
SIZE: 4 3/4" square.
$5.00 each plug. IVORY.
NI-CAD CHARGER,/TESTER e L sasorEACH includes 18 Vac @ 1 amp
wa ransfor r
DELUXE universal ENTED PROJECT CASE 2 FOR §15.00 to power this supply. -
charger and tester - CAT# PS-TX $5.00 t
for almost every Bopla #BO 718L e ? REL 10 for $45.0/0 =9
size Ni-cad battery Vented top and #
available. bottom. Black |l / L 12 VDC-4PDT
CAT# UNCC-N $15.00 each plastic with o P.C. mount IGHT ACTIVATED MOTION SENSOR
removable end panels® / § amp contacts RS )
RECHARGEABLE NI-CAD BATTERIES o« x 5 1/2+ x 4" 4 150 ohm coil This device contains a
AAA SIZE 1.25V 180mAH $2.25 = 181?17;"1)(1/;;8')'( photocell which senses
@ AA SIZE 1.25V 500mAH  $2.00 U1 || cams aprLY-12PC $3.50 e e
AA with solder tabs $2.20 g‘labuchi ”t RS‘55(15 . 10 for $30.00 a door anunciator or |
ermanent magnet motor. 7 ifi i
C SIZE 1.2V 1200mAH  $4.25 dia X 3 1/4n 10AMP SOLID STATE || modified to trigger other de.
1 7/16" dia X 2 1/4" long devices. 5 1/2" X 4" X 1". Operates on 6 V
iii\ SUB-C SIZE solder tab $4.25 :-ggg ggm S fzvss'zoo mA; E"";“’]l;] :‘A‘&Z});’dc Requires 4 AA batteries (not included).
o c \ oad: Q it
we D SIZE 1.2V 1200maH __ $4.25 HC1T, 000G ' $006 caen S0, 120 Ve - =
MP DE NSI > Size: 2 1/2" X SWITCHES
CAPACITORS 2N2222A Standard Jumbo Diffused CAT# SSRLY-10A $9.50 MINIATURE TOGGLE
1,400 MFD 200 VDG 3 for $1.00 T1-3/4  size 10 for $85.00 raced S hmps
n g "o 10 for $1.50
2" dia. X 3" high PN2222A RED 80 e BT 25 AMP SOLID STATE S.P.D.T. (ON-ON)
CAT# CG-1420 $2.00 4 for $1.00 CAT# LED-1 X 2
1000 for $110.00 I} OPTO 22# 240D25 €. Non threaded
1500 MFD 200 VDC| 2N2904 10 for $2.00 TTL compatable. 4 brushing
3" dia. X 4 3/4" h. 3 for $1.00 GREEN 100 for 5”'00 INPUT: 3-32 VDC e CAT# TX-56 $3.00 P.C. mount.
CAT# CG-75  $4.00 CAT# LED-2 : OUTPUT: 25 AMPS @ 240 VAC CAT# MTS-40PC fyre-
o e 7 2N2905 1000 for $150.00 {1} oo p "o 150 X 3/4n X 778" 12 V.c.t.-1amp 75¢ each 5
’ vpe 8 ffey I 10 for $2.00 || CATH SSRLY-2524 $15.00 each || carTé Tx-121 $4.00 10 for $7.00
AT il 2N3055 YELLOW 100 for $17.00 2 V.c.tm2ame S.P.D.T. (ON-ON)
. OTO"O h;F R ¢ $1.00 each CATH LED-3 1000 for $150.00 LB Solder lug
D 15 VD ~ CAT# TX-122 $4.85 3
e % 4 3/ PN3569 FLASHING LED—3 Lt
2" dia. X 4 3/8" 1. w/ built in flashing circuit 2 V.c.t.-4amp CAT# MTS-4
CAT# CG-130 $3.50 10 for $1.00 operates on 5 Volts... CAT# TX-124 $7.00 $1.00 each
RED $1.00 each X 5 1/2" mounted on ) 10 for $9.00
WALL A/B SWITCH CATH# LED-4 10 for $9.50 a 4" nigh pedestal 8 VOLT-650ma D.P.D.T. (ON-ON)
TRANSFORMER JVCH PUS53593-2 GREEN $1.00 each with up-down swivel CAT# TX-186 $2.00 Solder lug
e X(;ACP High , CAT# LED-4G 10 for $9.50 ad)\]lstmet:\lh :ﬁz 12v 10 for $18.00 terminals.
l‘ . | b quality T BI-POLAR LED repaceable bulb. 24 V.c.t.-1amp 52"(’]1'0' M’lh‘s-z
nput: XD A/B Lights RED one direction, R .00 eac 5
120 Vac switeh. GREEN the other. two leads. UND EFFECTS BOA CATH TX-241 $4.85 10 for $19.00 v
SIZE: 3 3/4" X Measures: CAT# LED-6 2 for $1.70 P.C board with 2 1/4" speaker, |24 V-C.t.—2amp |IMINI PUSH BUTTON
2 7/8" X 2 5/8" gsag;p;(s1"};(1§'1‘x . Ml ED HOLDERS 2 LEDs, IC, bat/!ery snap, other CAT# TX-242 $6.75 || S.P.S.T.
CAT# DCTX-11519 . components 2 3/8" X 3". When - momentary.
$6.50 each CAT# ABS-2 $3.50 each ::lge;:fece = @ switch is pushed board 24 V.c.t.-3amp Push to make
CAT# HLED 10 for 65¢ beeps and leds CAT# TX-243 $9.50 1/4" brushing.
.8 Vi ULATED WER SUPPLY CLIPLITE LED HOLDER light. Operates 24 V.c.t.-4am Red button.
Solid state, fully regulated 13.8 Vdc power supplies. Makes L.E.D. on a 9V battery Tt P CAT# MPB-1 35c each
Both feature 100% solid state construction, fuse Jook like & (not LﬂClUded) 10 for $3.00
protection and LED power indicator. UL listed. v CAT# ST-3 g~
2 fancy indicator Ty 1.25 each POLARITY SWITCH Ve,
2 AMP CONSTANT, 4 AMP SURGE CLEAR CAT# HLDCL-C Designed to control an external =xol
CAT# DVP-412 $22.50 each RED CAT# HLDOL-R XENON FLASH TUBE coaxial relay on a satellite t.v.
GREEN CAT# HLDCL-G <k = system. Ideal for parts. Contains a 5 Vdc relay
3 AMP CONSTANT, 5 AMP SURGE YELLOW CAT# HLDCL-Y 3/4™ long X 1/8" dia. and many other parts on a P.C. board.
CAT# DVP-512 $30.00 each 4 of one color $1.00 CAT# FLT-1 2 for $1.00 CAT# RPDS $1.75 each 10 for $15.00
—— = SOUND AND VIDEO MODULATOR |JTELEPHONE COUPLING
R . TRANSFORMER
TORES TI# UM1381-1. Designed for use
800-826-5432 with T.l. computers. Can be used STANCOR

LOS ANGELES ALL ELECTRONICS
P.0.BOX 567

905 S. VERMONT AVE. it INFO:(818)904-0524
LOS ANGELES, CA 90006| VANNUYS, CA | 'cyy.(318)781-2653

with video cameras, games or
other audio/video sources. Built
in A/B switch enables user to

# TTCP-8 { @
q

(213)380-8000 TELEX MIg:;t"J';':SEI::';EDDW switch from T.V. antenna without [‘ = : 600 ohms c.t.
VAN NUYS TWX-5101010163 | CALIF. ADD SALES TAX ‘ VISA disconnection. Operates on channel ;OCGOE oh;ns c.!.t
i .C. board mount.
6228 SEPULVEDA BLVD. | ALL ELECTRONICS | usa:saoosweonc mummmmpli| g ° or - feauires 12 Vac. ook up ( 3747 X 5/an X 3y
VAN NUYS, CA 91411 Foreign Customers FOHNE(IJG%%:;EHS: CAT# AVMOD  $5.00 each
(818)997-1806 Send $1.50 postage INCLUDE SUFFICIENT CAT# TCTXS
for FREE Catalog!! HIPPING $2.50 each
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\Nhat's New at

AMERICAN DESIGN COMPONENTS?

"“The Source’’ of the

electro-mechanical components
for the hobbyist.

e warehouse 60,000 items at
American Design Components —
expensive, often hard-to-find com-
ponents for sale at a fraction of their
original cost!

You'll find every part you need —
either brand new, or removed from
equipment (RFE) in excellent condi-
tion. But quantities are limited. Order
from this ad, or visit our retail show-
room and find exactly what you
need from the thousands of items on
display.

OPEN MON. - Sat., 9-5
THERE’S NO RISK.

With our full 90-day warranty,
any purchase can be returned for
any reason for full credit or refund.

ADAM COMPUTER

o s

s

5 i
e
{Less printer) e

No wiring

necessary {just *
piugs together).
Hook-up diagram
included. Includes: Keyboard, 1 cassette
digital data drive, 2 game controllers, power
supply, & one cassette. Capable of running
CP/M, has built-in word processor.

item #7410 Complete — $99.00
ADAN A
5%"
DISK
DRIVE

ey

Gives your Adam fast, f—_ L]
reliable data storage - g
& retrieval. Can hold up _
to 180K bytes of information. Uses
industry-standard SS/DD disks. Connects
directly to your Adam memory console.
Comes w/disk drive power supply, Disk
Manager disk and owner’s manuaf.

Mfr — Coleco, model 7817
item #12830  LikeNew — $199.00

ADAM PRINTER
T

Complete, less top cover plate. Friction

feed. Takes standard paper 8%:“ x 11~

5%” FULL HT.
15 Mb
HARD
DISK
DRIVE

(IBM PC/XT Compatible)

Removed from working equip-

ment. Tested & formatted.

5%”, HALF HT.
10Mb
HARD
DISK

DRIVE

(IBM® Compat.)

Fits standard 5% ” spacing. Shock
mtd. High speed, low power.
Mfr — Seagate/Tandon

item #13250 $159.00 New

5Ys "
FULL
HT.
DISK
DRIVES
48 TPl §
(1IBM®
Compat.)

Double sided/double density, full
height drive. 48 T.P.1., 80 tracks.
Mfr — Tandon TM100-2

iem #7928 $79.00
2t0r$150.00
96 TPI, DS/Quad Density

5%”
1/2 HT.
DISK
DRIVES

48/96 TPI
1.2 Mb.
(AT
Compat.) . -
DS/single-double densnty 80 track.
Mfr — Panasonic #JU-475

item #10005 $119,00 New
96 TP{, DS/Quad Density
{DOS 3.2 Compatible)

Tandon TM55-4; DS/Quad

ltem #13306. $3.95
Disk Drive Power Supply —
item #14603 $14.95

Wifr — CMI model CM5619 Controller Card for above | 40 © ' CHC 594000 item #1904 $79.00
tem #14511$199.00 lem #10150 $89.00 item #1893 $99.00 210r $150.00
14” RGB COLOR 115 CFM AT-STYLE EXTERNAL DISK DRIVE
MONITOR MUFFIN®, COMPUTER CHASSIS
FAN CABINET

Scanning frequency to 25KHz.
Resolution: 720 x 350 max.
Input: 110/220V, 50/60Hz. 1.1/
.6A., B0OW. (Hook-up diagram in-
cluded.) Mfr. No. 14-GZF2

item #14864 $179.00 new

115 VAC/60 Hz.,

21W., 28A.
3100 RPM; 5-blade model, alu-
minum housing. Can be mounted
for blowing or exhaust.

Dim.: 4"s"sa. x 1% "deep.
item #5345 $5.95 are

With Speed Control —
em #5345 $8.95

Contains 10 full-length expan-
sion slots {w/guides). With room
for aninternal 5% “ hard disk
drive. Has 3 haif-height disk drive
slots. Rear on/off switch, notched
to hold in power supply (not
incl.), and security switch w/key.

item #12266 $49.95 New

With 60W
power supply
{fan cooled). Can accommodate:
2 full ht. drives  ouritem #7928
2 floppy drives #1904
1hard drive & 1 floppy #13250
Input: 115/230V, 50/60 Hz.
Originally for Burroughs computer.
Dim.: 11"W x 8"H x 12" deep

item #14541 $59.50

TIMEX-SINCLAIR 1000
& ZX-81 CASSETTES

STATES &
CAPITALS

1

i J
e Y
51P«1‘51\C R

L

Consistsof 13 assorted cassettes.
May include: Money Analyzer I,
States & Capitals, Casino Craps,
Statistics, The Carpooler & others.
Item #14651

setof 13 $19.95 new

Call or Write with

Your Requirements
COLECOVISION. . .
Accessories . . .

ColecoVision to Adam
Expansion Kit
Just plugs into your Coleco Vision.

tem #9918 $59.50
Expansion Module #2

12V BATTERY PACK
& CHARGER
12V @ 9.5Ah

Consists of:

2 solid gell cell batteries,

6V @ 9.5Ah ea. Connected in
series by a fusable harness.
Mating battery charger: 12vVDC
@ B800Ma. Perfect for battery-
operated toys, robotics, solar stor-
age, burglar & fire alarms, etc.
OADIMm.: 4% "Wx5%"Hx5%"D
item #14619 $29.95 New

COMMODORE
CARTRIDGES

C-64

Consists of 8 asstd. cartridges.
includes: Number Nabber, Star
Post, Radar Rat, Jupiter Land,
Viduzzies, Golf, Dragon’s Den, &
ABC Voice.

ltem #13573

setof 8 — $39.95 New

5” COMPOSITE
VIDEO MONITOR

SIS I

Power regulated, 12VDC. Mtd. in
plastic cabinet, w/brightness
control knob. Mfr — Sperry

OA Dim.: 8”"W x 8"H x 8% "deep

ltem #14536 $24.95

. BLO R
COMMODORE/AMIGA
POWER SUPPLY

PC 8300 HOME
COMPUTER (advanced

version of the Timex 1000)

e ]
X ==

42-key mech. keybd. 2K RAM. Rev.
video, Z80A, 6.5MHz processor,
ROM 8K BASIC. Graphics cap./
sound-music, TV or monitor. Joy-
stick input. 115 VAC. AC adapt., TV
cable, & cass. cables. Runs tapes for
Sinclair/ Timex 1000-ZX85.

Mfr - Power 3000. {In orig. boxes.)
item #10336 $29.95 New
* 16K RAMPACK upgrade

item #10337 $9.95 New

COMPUTER GRADE
POWER SUPPLY

ORDER TOTAL

{Customer returns; tested — operational ) | nct. Turbo cart. Y SRR -
ltem #8839 $69.50( 1em #13146 $39.95 New CTEIA 52 DC Output:  +5V @ 8 amps ~;. g
5 + ’ ’ i
ADAM Accessories . . Roller Controller Consists of 8 asstd. cartridges. +_1 éx @ ;Sag‘p- Other uses-runs CB & car radios.
f Incl. Slither cart ) . @ ma. Comes ready to plug in!
Data Drive — Incl. Slther 2t s 39 95 Includes: Calc Plus, Script +, Jack [input: 110VAC/60 Hz., +20% DC Output:  —5V @ .5 amp
ttem #6641 $19.95|'tem : ©W | Attack, Pirate Adventurss. Dim.: 12”L x 3% "H x 5% "D -5V @3 amp.
Printer Power Supply o Super Action Atomic Miss, Strange Odyssey. Encl. in alum. housing. Fan cooted. +12V @ 6 amp.
item #6642 $14.95 | Controller Set IFinﬂn;iflsgt;gsw. & Logo. Mfr i:\igges%g;éilgctric Input 116V/60Hz. Dim.: 9% "W
tern x 3% "H. {Rubber ft. inct.)
Inc!. Baseball cart,
AscCll KeYbOII‘i;g 76643 $19.95 |ten #13148 $39.95 New | Set_of 8 — $29.95 New tem #14047  $24.95New | item #9501 $24.95 New
Controllers — AMERICAN DESIGN COMPONENTS, 62 JOSEPH STREET, MOONACHIE, N.J. 07074
$9.95 aaid MINIMUM
f:;' °f4(): leml7 03 : YES! Please send me the following items: [J My check or money order is enclosed. ORDER
am Cassettes — It How Charge my credit card. $15.
{Consisting of Smart Basic, Buck Rogers & NS(T Many? Description Price Total = 0 ViSa Ey] Master Card [J Amex RE-18
blank cassette.) ltem #7786 - I T N
8aKerR's pozen — $19.95 - 4 — | card No.
Adam Link Modem — e T - Exp. Date
{Software included.) _m L | _ -
ltem #12358 $29.95 - 1| e __m |
Auto-Dialer | { - 1 Telephone: Area Code Number —_—
Address Book — Total Namie
item #12365 $19.95 Shipping & handling, we ship UPS unless P — =
: - otherwise specified. Add $3 plus 10% total. Address
Adam DalSY Print Wheel — Canadian: $3 plus P.O. cost. Charge only. i (’:,tf T - —
ttem #13305 $3.95 Sales Tax (N.J. residents only, | = — ————
Adam Ribbon Cartridge — please add 6% of total) State Zip

All inquiries and free catalog requests call 201-939-27 10

For a//phone.orders cal/ TOLL-FREE 800-524-0809. In New Jersey, 201-939-2710.
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$1295 256K DRAMS v, $295

HIGH-TECH * % % % 741500

256K STATIG ;%

STATIC RAMS * Kk Kk

256x4
1024x4
1024x4
2048x8
2048x8
2048x8
2048x8
2048x8
2048x8

TMM2016-100
HM6116-4

HM6116-3

HM6116LP-4
HMG6116LP-3
HM6116LP-2
HM6264LP-15 8192x8
HM6264LP-12 8192x8
HMA43256LP-16 32768x8
HMAa3256LP-12 32768x8
HMA43256LP-10 32768x8

DYNAMIC RAMS

4116-250
4116-200
4116-150
4116-120
MK4332
4164-150
4164-120
MCM6665
TMS4164
4164-REFRESH
TMS4416
41128-150
TMS4464-15
41256-150
41256-120 262144x1
41256-100 262144x1
HM51258-100 262144x1
1 MB-120 1048576x1
1 MB-100 1048576x1

16384x1
16384x1
16384x1
16384x1
32768x1
65536x1
65536x1
65536x1
65536x1
65536x1
16384x4
131072x1
65536x4
262144x1

(450ns}

{450ns)
{200ns)({Low Power)
(100ns}
{200ns)(CMOS)
(150ns)(CMOS}
(200ns){CMOS)(LP)
{150ns|{CMOS)(LP)
{120ns){CMOS){LP)
{150ns}{CMOS){LP}
(120ns){CMOS)H{LP)
(150ns){CMOS){LP}
{120ns}{CMOS){LP}
{100ns){CMOS)(LP}

(250ns)
{200ns)
{150ns)
{120ns)
{200ns}
{150ns)
(120ns)
(200ns)
{150ns)

(150ns)(PlN 1 REFRESH)Z 95
{150ns)

{150ns)

{150ns)

{150ns)

{(120ns}

{100ns)

(100ns}HCMOS)

{120ns)

{100ns}

EPROMS

1024x8
2048x8
2048x8
4096x8
4096x8
4096x8
4096x8
8192x8
8192x8
8192x8
8192x8
8192x8
16384x8
32768x8
32768x8
65536x8
65536x8

1 95
6.49
5MHz  99.00
8087 2 8MHz 159 95
808
8088 2
8156
8155-2

80287 6MH, 179.95
802878 8MHz 24995
80287-10 10MH- 309.95

(450ns)

{450ns}{5V)

(350ns}{5V)

(450ns}{5V)

{450ns}{5V}
{250nsH{5V}(21V PGM)
{200ns){5V}{21V PGM)
(250ns){5V){CMOS)
(450ns)5V)

{250ns){5V)

{200nsH5V)

{350ns){5V)(24 PIN)
(250ns){5V)
{250ns){5V}{CMOS)
{250ns}{5V)

{250ns){5V)
{250ns)(5V){CMOS} 12 95
21V PGM:=Program at 21 Voits

2-80
2.5 MHz

Z80-CPU

4.0 Miz

Z80A-CPU
280A-CTC
Z80A-DART
Z80A-DMA
2Z80A-PIO
Z80OA-510/0
Z80A-510.1
Z80A-510/2

6.0 Mhz

280B-CPU
Z80B-CTC
Z808-PIO
Z80B-DART
Z80B-S!10°0
280B-S10/2
Z8671 ZILOG

1.0 MHz

6502 2.25
65C02 (CMOsS) 7.95
6520 1.65

6522 2,95
6526 13.95
6532
6545

MC14411
BR1941

N=SANOBWLN=NNWN =2
iouNvoOoNvLOLOL®
aaARAAAA AR DAN AR

4702
com811é6

BIT RATE
GENERATDRS

HM43256LP-15 $12.95

* 32K x 8 STATIC RAM
* LOW POWER CONSUMPTION

* HIGH SPEED — 100ns AVAILABLE

* LOW STAND-BY CURRENT (2mA MAX.)
* TTL COMPATIBLE INPUT AND OUTPUTS

* k ok K SPOTLIGHT » % % %

HIGH SPEED CMOS

74H000

74HCOO0
74HCO2
74HCO4
74HCO08
74HC14
74HC32
74HC74
74HC86
74HC138
74HC139
74HC151 |
74HC154 1.09
74HC157
74HC244
74HC245
74HC273
74HC373
74HC374

14411 t
14433 14.95
14497 6.95
4503

DISK
CDNTRDI.I.ERS

-
]
o

Qo= -
woonoeaN
ANACNNLD

9.95
AY5-1013
AY3-1015
TR1602
2651
IM6402
IM6403
INS8250
N$16450

ADC0804
ADC0809
DAC0800
DAC0808
DAC1022
MC1408L8

INTERSIL

74HBT00

74HCTOO0
74HCTO02
74HCTO04
74HCTO8
74HCT32
74HCT74
74HCT138
74HCT161
74HCT240
74HCT244
74HCT245
74HCT273
74HCT373
74HCT374
74HCT393
78HCT4017 1. 19
74HCTA4040 .99
74HCT4060 1.49

V 20 SERIES

V20" 5 MHz
V20* 8 MHz
V30 8 MHz
*Replaces 8088 to
speed up your PC
by 10 10 40%

GI!YSTAI.S

32.768 KHz
1.0 MHz
1.8432

.0
2.4576
3.579545

9°P’9’5"."‘“
cooso0o000
rag-
& @
3

10 738635
14 31818
16.0

18.0
18.432

20.0
22.1184
4.0

32 o

741500
741501
741802
741503
741804
74LS05
741508
74LS09
74LS10
74LS 11
741812
741813
741814
741815
741520
741821
741822
741827
741528
741830
741532
741533
741837
741538
741842
741547
741548
741851
741573
741874
74L575
741876
740583
741585
74LS86
74LS90
741592
741593
741595
74L8107
74LS109

74F00
74F02
74F04
74F08
74F10
74F32
74F64
74F74
74F86
74F138
74F139
74F253
74F157
74F240

7418112
7418122
7418123
7418124
7415125
7418126
7418132
7418133
7415136
7415138
7418139
7418145
7418147
74L5148
7415151
7415153
7418154
7415155
7415156
7418157
7415158
7415160
7415161
7415162
7418163
7415164
7415165
7415166
7415169
74L8173
7415174
7415175
7415191
7418192
7415193
7415194
7418195
7415196
74L8197
7415221
7415240

7418241
7415242
7415243
7415244
7418245
7415251
7415253
7418257
74L5258
7415259
7415260
7415266
7418273
7415279
7415280
7415283
7415290
7415293
74L5299
7418322
7418323
7415365
7415367
7415368
7418373
7418374
7418375
7418377
7418390
7418393
7418541
7415624
7415640
7415645
74L$670
7415682
74,5688
7415783 22.95
25182521
261831
261532

I.INEAR

LM340 see7800
LF353 .59
LF356
LF357
LM358
LM380

LM567
NES5S70
NES92
LM723
LM733
LM741
LM747
MC1330
MC1350

748175
748195
745240
748241
745244
745280
745287
745288
745299
748373
748374
748471
748571

ICL7106 9.95
$9995 $995
.9/
icL7107 15-3§ 16L8 2 16R6 s2
1CL8038
: $995 $995
s 1352 Jl N3350 pmo 1352 16R8 °2°° 16R4 2
3
= Visit our retail store located at 1256 S. Bascom Ave. in San Jose, (408) 947-8881
Q - PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING
o DR IVI crOdEV|ceS TERMS: Minimum order $10.00. For shipping and handiing include $2.50 for UPS
5 Ground and $3.50 for UPS Air. Orders over 11b. and foreign orders may require additional
shipping charges—please contact our sales department for the amount. CA. residents
Lﬁ 1 10 KnOWIeS Drlve, LOS Gatos, CA 95030 mugfin?:lude g:«)p|:1|iz;a!:ue sales tax. All merchandise is warranted for 90 days unless
otherwise stated. Prices are subject to change without notice. We are not responsible for
CL; TOII Free 800'538'5000 [ J (408) 866‘6200 typographical errors. We reserv'eecme righlr:cg) limit quantities and to subslitutzomanuiac-
= turer. All merchandise subject to prior sale. A full copy of our tenms is available upon
2 FAX (408) 378-8927 ¢ Telex 171-110 request. ltems pictured may only be representative.
[ CCPYRIGHT 1987 JOR MICRODEVICES
THE JDR MICRODEVICES LOGO IS A REGISTERED TRADEMARK OF JOR MICRODEVICES. JOR INSTRUMENTS AND JOR MICRODEVICES ARE TRADEMARKS OF -JDR MICRODEVICES.
1BM IS A TRADEMARK OF INTERNATIONAL BUSINESS MACHINES CORPORATION. APPLE IS A TRADEMARK OF APPLE COMPUTER.
112

CIRCLE 113 ON FREE INFORMATION CARD
www americanradiohistory com



20 MEG HARD DISK DRIVE ON A CARD $349!

CAPACITORS
TANTALUM

VOLTAGE REGULATORS

T0-220 CASE TO-3 CASE

78057 159 7905K
78087 139 7912K
78121
78157
79057
79087
N2
79157

WiSH SOLDERLESS BREADBOARDS

PART { DISTRIBUTION| TIE |TERMINAL | TIE |BINDING ‘
numper |DIMENSIONS [Mgrgiprs) " |POINTS | STRIP(S| [POINTS| POSTS P“'CE
WBU-D 3Bx650" | 1 100 : = 285 |
WBU-T | 1.38x6.50" | - - | 630
T0-93 CASE WBU-204-3 | 3.94 x8.45" 1260
78L05 49 79L25 WBU-204 | 5.13x8.45" 1260

78L12 49 79L12 4 — T 4

WBU-206 6.88 x 9.06" 1830
WBU-208 8.25 x9.45" 2520

7805K

15y 7812K

15v
15V

LM323K 5 VOLTS, 3 AMPS, T0-3
LM338K ADJUSTABLE, 5 AMPS, TC:-3

WIREWRAP PROTOTYPE CARDS

FR-4 EPOXY GLASS LAMINATE
WITH GOLD-PLATED EDGE-CARD FINGERS

XT

BOTH CARDS HAVE SILK SCREENED LEGENDS
AND INCLUDES MOUNTING BRACKET
WITH +5V AND GROUND PLANE , . .
AS ABOVE W/DECODING LAYOUT . .

AT

IBM-PRAT LARGE 5V & GROUND PLANES

BARE - NO FOIL PADS .
HORIZONTAL BUS , . .
VERTICALBUS , , . .
SINGLE FOIL PADS PER HOLE

APPLE

BARE - NO FOIL PADS .
HORIZONTAL BUS

SINGLE FOIL PADS PE

FOR APPLE lle AUX SLOT ., . .

EXTENDER CARDS
FOR IBM
EXT-8088  $29.95
EXT-80286 $39.95

RESISTOR NETWORKS

10 PIN 9 RESISTOR

8 PIN 7 RESISTOR
16 PIN 8 RESISTOR
16 PIN 15 RESISTOR
14 PIN 7 RESISTOR
14 PIN 13 RESISTOR

MUHULITHIG

. 50V 14
047,450V 15 47m

ELECTROLYTIC

RADIAL AXIAL
50V
50v
16V
s0v
35v
25V
1
16V
16V
16V 1.25

IBM-PR1
IBM-PR2

$27.95
$29.95

BYPASS CAPACITORS

.01 uf CERAMIC DISC 1C€0/$5.00
.01 uf MONOLITHIC 10C/$10.00
1 uf CERAMIC DISC 1C0/$6.50

25V 1.a5 1 uf MONOUITHIC 10C/$12.50

SHORTING BLOCKS

1" CENTERS
GOLD CONTACTS

5/81.00

£500-1
P500-3
P500-4
7060-45

FRAME STYLE
TRANSFORMERS

12.6 Volts AC 2 Amps  (CT)
12.6 volts AC 4 Amps (CT)
12.6 Volts AC 8 Amps  (CT)
25.2 Voits AC 2 Amps  (CT)

DISCRETE IC SOCKETS

1N751 o SOLDERTAIL 1- 99 100‘
1N759 8 PIN ST
1N4148 25/1.00 PIN

1N4004 10/1.00 PIN
1N5402 25 PIN
KBPO2 ) PIN
KBUBA ‘95 PIN
MDA990-2 . PIN
N2222 :

PN2222 . o
2N2905 N aN

RIBBON CABLE gxggg;

SOLDER CUP 2N3904 . 8 P
FEMALE d PIN

RIBBON CABLE . i (AL

RT. Angle PC Mount 1.85 y PIN

7.95
PAGE WIRE WRAP WIRE
PRECUT ASSORTMENT

IN ASSORTED COLORS $27.50

100ea: 5.5”, 6.0", 6.5", 7.0"
250ea: 2557, 45, 50"
5000a: 3.0, 3.5". 4

SPOOLS
100 feet  54.30 250 feet $7.25
500 feet $13.25 1000 feet 521.95

Please specify color:
Biue. Black, Yellow or Red

WHY THOUSANDS CHOOSE JDR

* QUALITY MERCHANDISE
COMPETITIVE PRICES

* MOST ORDERS SHIPPED IN 24 HOURS
* FRIENDLY, KNOWLEDGEABLE STAFF

* MONEY BACK GUARANTEE
(ASK FOR DETAILS)

+« TOLL FREE TECHNICAL SUPPORT
* EXCELLENT CUSTOMER SERVICE

36 PIN CENTRONICS
MALE

IDCEN36
CEN36

IDCEN36/F
CEN36PC

EDGECARD CONNECTORS : :

100 Pin Soldertail $-100 125
100 Pin Wirewrap $-100 .125

SOCKET-WRAP 1.D.™

ZEROINSER™ION FORCE

62 Pin Soldertail 1BM PC .
50 Pin Soldertail APPLE
44 Pin Soldertail STD
44 Pin Wirewrap STD

100

.100
156
156

16 PIN ZIF 4.95 CALL
24 PIN ZIF 595 CALL
28 PIN ZIF 6.95 CALL
40 PIN ZIF 9.95 CALL

MasterCard

+« SLIPS OVER WIRE WRAP PINS

+ IDENTIFIES PIN NUMBERS ON WRAP
SIDE OF BOARD

« CAN WRITE ON THE PLASTIC;

SUCHASANIC#H
Part &
IDWRAP 08 10
IDWRAP 14 10
IDWRAP 16 10
IDWRAP 18
IDWRAP 20
IDWRAP 22
IDWRAP 24
IDWRAP 28
40 1DWRAP 40
PLEASE ORDER BY NUMBER OF
PACKAGES (PCK. OF)

Pck. of Price

EPROM ERASERS
SPECTRONICS CORPORATION

o “intensity | Unit |
: | Model \Ylme' {uW Cm?) | Cost
IDHxxW 1.86 |2.98 |3.84 |4.5 PE-130 | NO 8, $89
IDHxxWR | 2.05 [3.28 |4.22 |4.45 ;954407] YES $139
IDSxx 63 },ss 95 [1.29 [1.49 |1.69 | PE-240T | YES | 12 | 9,600 | 5189
RIBBON HEADER 1DMxx —- |5.50 [6.25 |7.00

RIBBON EDGE CARD IDExx .85 [1 25 |1.35 |11.75 DAT“R“SE $34.95

FOR ORDERING INSTRUCTIONS. SEE D-SUBMINIATURE CONNECTORS, BE..ow + ERASES 2 EPROMS IN 10 MINUTES TIME
« VERY COMPACT—NO DRAWER
« THIN METAL SHUTTER PREVENTS UV LIGHT
FROM ESCAPING

1DC CONNECTORS
T

CONTACTS
ORDERBY |15 120 | 26 | 34
IDHxxS .82 [1.29 [1.68 [2.20

IDHxxSR [1.3571.76 [2.31

DESCRIPTION

SOLDER HEADER
RIGHT ANGLE SOLDER HEADER __
WIREWRAP HEADER
RIGHT ANGLE WIREWRAP HEADER
RIBBON HEADER SOCKET

SWITCHES

MINI-TOGGLE ON-ON
BPOT  MINI TOGGLE ON-OFF-ON 175
D SUBMINIITURE GUNNEB'@RS SPST  MINI-PUSHBUTTON N.O.

C()N’U\CYc BCD OUTPUT 10 POS. 6 PIN DIP

19 [ 25 LiGHT EMITTING DI0DES
LED DISPLAYS o BLY SMICHES)

€COM CATHODE 36 " 8 position
COM CATHODE . 10 position 1.29
COM ANODE
COM ANODE
COM CATHODE .
COM CATHODE 3~ 45
4x7 HEX W/LOGIC 270" 10.95

DIFFUSED I.EI1)_§9

JUMBO RED T1%
JUMBO GREEN T1%
JUMBO YELLOW T1%
MOUNTING HDW T1%
MINI RED T

SPDT
DPDT

195

DESCRIPTION ORDER BY

N MALE DBxxP

- TSP FEMALE | DBxxS I o

MALE DBxxPR ; . s : = FND-357(359)

P LMAL FND-500(503

mem ANGLE PC SOLDER _FEMF o FND-SO?‘(SIO:
MALE | DBxxPWW MAN-72

_|FEMALE | DBxxSWW _rm_\_r;;ga
MALE | 1DBxxP
I t TIL-311
| 1ocriBBON CAB:E [FEMALE | DBxxS |
METAL MHOODxx
Hoops | GREY | HoODxx

6 position

5.60 |
9.9%
425
449 | -

WIREWRAP

“SNAPABLE" HEADERS

CAN BE SNAPPED APART TO
MAKE ANY SIZE HEADER,
ALLWITH .1" CENTERS
STRAIGHT LEAD
RIGHT ANGLE LEAD
2 STRAIGHT LEADS
2 RIGHT ANGLE LEADS 2.99

=

115 [1.25

;39_L;“ LAl
ORDERING INSTRUCTIONS:
INSERT THE NUMBER OF CONTACTS IN THE POSITION MARKED "xx " OF THE "ORL'ER BY” PART
NUMBER LISTED EXAMPLE: A 15 PIN RIGHT ANG! E MALE PC SOLDER WOUL 2 BE DB15PR.

MOUNTING HARDWARE 53¢

1x40
1x40
2x40
2x40

25PIND-SUB

RIBBON CABLE P
[SINGLE COLOR [ COLOR CODED | .
B [14 [ 16 [ 18] [ T o |« 10| 37.95
1 |
62 | 79 | 89 |1.00 129I139¥149]169 2.9 | 18 | 160 | 30 | 275 |
i Bl il | — - 28 | 250 240 |
1.30 [1.80 [2.10 240 250 290 [3.15 {3.70 540‘ -36 3.20 . | 550 |
il i a5 | 400 6.85
ICCxx 49 | 59 | 69 | 99 | 99 | 99 210 | . 7.5
= 1 1 ¥ AL
e iG] T 1Pxx | 95 | a9 | .59 |1 29 149| 85 ]1 49_j1 59 | ';): { 5404 1.07 1,935
2 conductor 33¢

| 6.40 1.20 1
FOR ORDERING INSTRUCTIONS. SEE D-SUBMINIATURE CONNECTORS. AEOVE .89 7.50 1.50 l 13.25 3 conductor w/female socket

CALL FOR VOLUME QUOTES COPYRIGHT 1987 JDR MICRODEVICES
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DIP CONNECTORS

CONYA
ORDERBY | PNTACTS
20 [ 22 | 2a

— S

| DESCRIPTION

CONTACYS

OLED SOLDERTAIL|
IC SOCKETS AR ST
TOOLED WIREWRAP |
IC SOCKETS
|comPONENT cARRIES
(DIP HEADERS)

MUFFIN FANS

3.15" Sq. $14.95 3.63"” Sq.$14.95
3.18" Square $16.95

| AU AUGATxxWW

99|109 149| 46

LINE CORDS

3 conductor 99¢
$1.49

8861 AHVNNVIE

-
w



4164 150ns $129

MONITOR STANDS
MODEL MS-100

« TILTS & SWIVELS

MODEL MS-200

« TILTS AND SWIVELS
« BUILT-IN POWER STATION INDEPENDENTLY CONTROLS
UP TO 5 120 VOLT AC OUTLETS

-
o

NASHUA DISKETTES

BOXES OF 10 5%s" DS/0D SOFT SECTOR
8" DS 3sox 3988
5" ps/HD 9 2 82495 49083 39083
312" ps/Qo 720 $16%5  BULK OTY 50 BULK QTY 250

9Ya" DISKETTE STORAGE FILE

» HOLDS 70 5%:" FLOPPIES
» STURDY, ATTRACTIVE

$8.95

SMOKED ACRYLIC CASE
» COMPLETE WITH HINGED
DIVIDERS

VERSION FOR 312"
FLOPPIES AVAILABLE

$9.95

VN

2 WAY SWITCH BOXES $39.95

- CONNECT 2 PRINTERS TO 1 COMPUTER OR VICE VERSA
+ SERIAL & PARALLEL MODELS AVAILABLE

* ALL LINES SWITCHED

+ GOLD PLATED CONNECTORS & QUALITY SWITCHES

6’ INTERFAGE CABLES
MEETS FCC REQUIREMENTS  100% SHIELDED
1IBM COMPATIBLE PARALLEL PRINTER $9.95
CENTRONICS (MALE TO FEMALE) $15.95
CENTRONICS (MALE TO MALE} $14.95
IBM COMPATIBLE MODEM CABLE $7.95
RS§232 SERIAL (MALE TO FEMALE) $9.95
RS232 SERIAL (MALE TO MALE) $9.95
COILED KEYBOARD EXTENDER $7.95

JOYSTICK 51995 f\

+« SET X-Y AXIS FOR AUTO

CENTER OR FREE MOVE
MENT
+« FIRE BUTTON FOR USE
WITH GAME SOFTWARE
« INCLUDES ADAPTOR e — dn
CABLE FOR 1IBM

SWITCHING POWER SUPPI.IES
PS-135  $59.05 e

- FORIBM XT COMPATIBLE
+ UL APP, 135 WATTS
- -5V 15A, -12V 4.2A
-6V .8A, 12V 5A
7 'ﬁ‘
@ & DY
'w s !

» ONE YEAR WARRANTY

PS-1580 120w mon:  S6995
PS-200 $89.95

+« FORIBM AT COMPATIBLE

- ONE YEAR WARRANTY

$12.95

+ STURDY PLASTIC CONSTRUCTION

$39.95

« BUILT-IN SURGE SUPRESSOR
« UL APPROVED

MONITORS

SAMSUNG
MONOCHROME

« IBM COMPATIBLE TTL
INPUT

+ 12" NON-GLARE,
LOW DISTORTION,
AMBER SCREEN

« RES: 720 x 350

« SWIVEL BASE

« 1 YEAR WARRANTY

$119.95 'ﬁ

MULTISYNG 5 hec $549.95

* ORIGINAL CGA EGA/PGA COMPATIBLE MONITOR

« AUTO FREQUENCY ADJUSTMENT
* RESOLUTION AS HIGH AS 800 x 560

EGA BY CASPER $399.95
+ 15.75/21.85 KHz SCANNING FREQUENCIES

» RES. 640 x 200/350 + .31mm DOT PITCH
+ 14" BLACK MATRIX SCREEN + 16 COLORS FROM 64

RGB BY CASPER $279.95

+« COLOR/GREEN/AMBER SWITCH - RES: 640 x 240
* RGB.IBM COMPATIBLE © 14" NON-GLARE SCREEN
+ .39mm DOT PITCH - CABLE FOR 1BM PC INCLUDED

MONOCHROME 5 -vunoa $69.95

+ IBM COMPATIBLE TTL INPUT
+ 127" NON-GLARE AMBER SCREEN
+ ATTRACTIVE CASING WITH A TILT 'SWIVEL BASE

TOLL FREE
U.S. & GANADA

"(800) 538-5000

20MB HARD DISK ON A CARD

+ SAVES SPACE AND REDUCES
POWER CONSUMPTION

+ IDEAL FOR PCs WITH FULL
HEIGHT FLOPPIES

+ LEAVES ROOM FOR A HALF
LENGTH CARD IN ADJACENT

$349

+ FRICTION AND
PIN FEEDS

+ 160 CPS DRAFT, 32 CPS NLQ MODE

« SUPPORTS EPSON/IBM

. g?g%bgﬁnmmx $ 9 5

. VARIABLE LINE 2 1 9
SPACING & PITCH

18M COMPATIBLE PRINTER CABLE $9.95

REPLACEMENT RIBBON CARTRIDGE $7.95

41256 150ns $295

DISK DRIVES

5'" SEAGATE HARD DISK DRIVES

S§T7-225 HALF HEIGHT 20MB 65ms $259
S§T-238 HALF HEIGHT 30MB 65ms (RLL) $299
ST-251 HALF HEIGHT 40MB 40ms $469
ST-277  HALF HEIGHT 60MB 40ms (RLL) $649
ST-4038 FULL HEIGHT 30MB 40ms $559
ST-4096 FULL HEIGHT 80MB 28ms $895

Y2 HEIGHT FLOPPY DISK DRIVES
5Y" TEAC FD-55B DS/DD 360K $109.95
5V TEAC FD-55F DS/QUAD 720K $124.95
5% TEAC FD-55GFV DS/HD 1.2M $154.95
54" MITSUBISHI DS/HD 1.2M $119.95
5% DS/DD 360K $69.95
3%, MITSUBISHI DS/DD (AT OR XT) $129.95

DISK DRIVE AGGESSORIES
TEAC SPECIFICATION MANUAL
TEAC MAINTENANCE MANUAL
"2 HT MOUNTING HARDWARE FOR IBM
MOUNTING RAILS FOR IBM AT
“Y" POWER CABLE FOR 5" FDDs
5'." FDD POWER CONNECTORS

DRIVE ENGLOSURES

WITH POWER SUPPLIES
CAB-2SV5 DUAL SLIMLINE FOR 54"
CAB-1FH5 FULL HEIGHT FOR 5'4"
CAB-25V8 DUAL SLIMLINE FOR 8"
CAB-2FH8 DUAL FULL HEIGHT FOR 8"

EASYDATA MODEMS

All models feature auto-dial/answer/redial on busy
power up self test, touchtone or pulse dialing, built-in
Speaker, Hayes and Bell Systems 103 & 212A com-
patible. full or half duplex. PC Talk 11l Communica-
tions software with internal models and more

$5.00
$25.00
$2.95
$4.95
$2.95
$1.19

$49.95
$69.95
$209.95
$219.95

INTERNAL
12H 1200BAUD . CARD  $69.95
24B 2400 BAUD FULL CARD $179.95

EXTERNAL

(NO SOFTWARE INCI UDED)
12D 1200 BAUD
24D 2400 BAUD

$119.95
$219.95

GOMPUTER CASES

Attractive. sturdy steel cases Iit the popular sized
motherboards and include speakers. faceplates.
expansion slots and all necessary hardware.

KT STYLE FLIP- Tﬂl’
KT STYLE SLIDE-TOP $39.95
AT STYLE SLIDE-TOP $89.95

« FRONT PANEL KEYLOCK AND LED INDICATORS

JR. AT STYLE FLIP-TOP $149.95

+ INCLUDES 180 WATY POWER SUPPLY
* FRONT PANEL KEYLOCK AND LED INDICATORS

$34.95

it our retail store located at 1256 S. Bascom Ave. in San Jose, (408) 947-8881

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING
TERMS: Minimum order $10.00. For shipping and handling include $2.50 for UPS

JDR Microdevices

110 Knowles Drive, Los Gatos, CA 95030

Ground and $3.50 for UPS Air. Orders over 1Ib. and foreign orders may require additional
shipping charges—please contact our sales depariment for the amount. CA. residents
must include applicable sales tax. All merchandise is warranted for 90 days unless
otherwise stated. Prices are subject to change without notice. We are not responsible for
typographical errors. We reserve the right to limit quantities and to substitute manufac-

Toll Free 800-538-5000  (408) 866-6200
turer. All merchandise subject to prior sale. A full copy of our terms is available upon

FAX (408) 378'8927 ® Telex 171 ‘1 10 requesl. ltems pictured may only be representative.
COPYRIGHT 1987 JOR MICRODEVICES

THE JDR MICRODEVICES LOGO IS A REGISTERED TRADEMARK OF JDR MICRODEVICES. JDR INSTRUMENTS AND JDR MICRODEVICES ARE TRADEMARKS OF JDR MICRODEVICES.
IBM IS A TRADEMARK OF INTERNATIONAL BUSINESS MACHINES CORPORATION. APPLE IS A TRADEMARK OF APPLE COMPUTER.
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-
iy

CIRCLE 183 ON FREE INFORMATION CARD
WWW.americanradiohistorv.com



8087 smnz $9900

INTERFAGE GARDS

FROM MODULAR CIRCUIT TECHNOLOGY

MULTIFUNCTION CARDS
MCT-MF MULTIFUNCTION $7995

ALL THE FEATURES OF 6 PACK+ AT HALF THE PRICE
* 0-384K DYNAMIC RAM USING 41643
* SERIAL, PARALLEL, GAME PORTS, CLOCK/CALENDAR

MCT-MGMID wmonoGrapHicsio  $11995

TOTAL SYSTEM CONTROL FROM A SINGLE SLOT
+ 2 FLOPPY CONT, SERIAL, PARALLEL, GAME PORT, CLOCK/CAL
* RUN COLOR GRAPHICS SOFTWARE ON A MONOCHROME MONITOR

MCT-MIOD MULT! 1/0 FLOPPY $7985

A PERFECT COMPANION FOR OUR MOTHERBOARDS
* SERIAL, PARALLEL, GAME PORT, CLOCK/CALENDAR
+ SUPPORTS UP TO 2 360K FLOPPIES, 720K WiTH DOS 3.2

MIO-SERIAL 2nd SERIAL PORT 5%

MCT-10 MULTI /O CARD $5985

USE WITH MCT-FH FOR A MINIMUM OF SLOTS USED
~ SERIAL PORT, CLOCK/CALENDAR WITH A BATTERY BACK-UP
* PARALLEL PRINTER PORT ADDRESSABLE AS LPT1 OR LPT2

10-SERIAL 2nd SERIAL PORT 5%

MOCT-ATMF  AtrmuLtiFuncrion  $13995

ADDS UP TO 3 MEGABYTES OF RAM TO THE AT
* USER EXPANDABLE TO 1.5 MB OF MEMORY (ZERO K INSTALLED)
* INCLUDES SERIAL PORT AND PARALLEL PORT
ATMF-SERIAL 2nd SERIAL PORT $24%
MCT-ATMF-MC PIGGYBACK BOARD (NO MEMORY)  29%

MCT-ATIO AT MULTI /O $5995

USE WITH MCT-ATFH FOR A MINIMUM OF SLOTS USED
+ SERIAL, PARALLEL AND GAME PORTS
~ USES 16450 SERIAL SUPPORT CHIPS FOR HIGH SPEED OPERATION

ATIO-SERIAL 2nd SERIAL PORT $24%

MEMORY CARDS
MCT-RAM 576K RAM CARD $5095

A CONTIGUOUS MEMORY SOLUTION IN A SHORT SLOT
~ USER SELECTABLE CONFIGURATION AMOUNTS UP TO 576K USING
64K & 256K RAM CHIPS (ZERO K INSTALLED)

MCT-EMS expanpep memory caro  $12995

2 MB OF LOTUS/INTEL/MICROSOFT COMPATIBLE MEMORY FOR XT
~ CONFORMS TO LOTUS/INTEL EMS + USER EXPANOABLE TO 2 MB
~ EXPANDED/CONVENTIONAL MEMORY, RAMDISK AND SPOOLER

MOCT-ATRAM AtamsRrAmcarn  $14995

A POWER USER'S DREAM: 4 MB OF MEMORY FOR AT
+ BACKFILL TO 640K, FLEXIBLE STARTING ADDRESS
+*+UP TO 2 MB ON CARD, 4 MB WITH OPTIONAL PIGGYBACK BOARD

MCT-ATRAM-MC PIGGYBACK BOARD (NO MEMORY) 339

MCT-ATEMS ArtcompatiBLEEms  $13995

CAN BE USED FOR EXPANDED. EXTENDED OR CONVENTIONAL MEMORY
* CONFORMS TO LOTUS/INTEL EMS ~ USER EXPANDABLE TO 2 M8
+ RAMDISK. PRINT SPOOLER AND LiM/EMS SOFTWARE INCLUDED

DRIVE CONTROLLERS
MCT-FDC rLorpyDisk CONTROLLER ~ $2985

UALITY DESIGN OFFERS 4 FLOPPY CONTROL IN A SINGLE SLOT
+ INTERFACES UP TO 4 FDDs TO AN IBM PC OR COMPATIBLE
+ SUPPORTS BOTH DS/DD AND DS/QD WITH DOS 3.2

MCT-HDG  HAroDisk CONTROLLER  $7995

HD CONTROL FOR WHAT OTHERS CHARGE FOR FLOPPY CONTROL
~ SUPPORTS 16 DRIVE SIZES INCLUDING 5, 10, 20, 30 & 40 MB
* DIVIDE 1 LARGE DRIVE INTO 2 SMALLER, LOGICAL DRIVES

MCT-FDC-1.2 12m8 FLOPPY CONTROLLER $§§95

ADD VERSATILITY & CAPACITY TO YOUR XT
+ SUPPORTS 2 DRIVES, BOTH MAY BE 360K OR 1.2 MEG
+ ALLOWS DATA TO FLOW FREELY FROM XTs TO ATs

MCT-FH r.oppv/HARD conTROLLER  $139985

SYSTEM STARVED FOR SLOTS? SATISFY IT WITH THIS TIMELY DESIGN
+INTERFACES UPTO 2 FDDs & 2 HDDs, CABLING FOR 2 FDDs & 1 HDD
* SUPPORTS BOTH DS/DD & DS/QD WITH DOS 3.2

MCT-ATFH At FLopPY/HARD conTROLLER $1 4995

FLOPPY/HARD DISK CONTROL IN A TRUE AT DESIGN
~ SUPPORTS UP TO 2 360K/720K/1.2MB FDDs
AS WELL AS 2 HDDs USING STANDARD CONTROL TABLES

DISPLAY CARDS
MOCT-EGAENHANCED GRAPHICS ADAPTOR $14995

100% 1BM COMPATIBLE, PASSES 1BM EGA DIAGNOSTICS
+ 256K OF VIDEO RAM ALLOWS 640 x 350 IN 16 OF 64 COLORS
* COMPATIBLE WITH COLOR AND MONOCHROME ADAPTORS

MCGT-CG coLorGRapPHICS ADAPTOR  $4995

COMPATIBLE WITH IBM COLOR GRAPHICS STANDARDS
* SHORT SLOT SUPPORTS RGB, COLOR & COMPOSITE MONOCHROME
+ 640/320 x 200 RESOLUTION, LIGHT PEN INTERFACE

MCT-MGP monocHROME GRAPHICS — $5Q85

TRUE HERCULES COMPATIBILITY, SUPPORTS LOTUS 123
* SOFTWARE DRIVER ALLOWS COLOR GRAPHICS PROGRAMS TO RUN
ON A MONOCHROME MONITOR * PARALLEL PRINTER PORT

80287 ¢ muz $17995

HALF HEIGHT HARD DISK DRIVES

0~:%469 60wms 649

Seagate model ST-251 5" half height
FAST 40ms access time

Seagate model ST-277 5'4" half height
FAST 40ms access time (RLL)

HALF HEIGHT HARD DISK SYSTEMS

0v:%289 30ws5329

Systems include Seagate "> height hard drive. hard drive controller, cables and instructions.
All drives are pre-tested and warranted for one year.

1BM GOMPATIBLE
MOTHERBOARDS

FROM MODULAR CIRCUIT TECHNOLOGY

MCT-TURBO turso 4778 mHz $1(995

+4.77 OR 8 MHz OPERATION WITH 8088-2 & OPTIONAL
8687-2 CO-PROCESSOR -

+ DYNAMICALLY ADJUSTS SPEED FOR MAXIMUM
THROUGHPUT & RELIABILITY DURING DISK /0

+ CHOICE OF NORMAL/TURBO MODE OR SOFTWARE SELECT
PROCESSOR SPEED

MCT-XTMB STANDARD MOTHERBOARD  $979%5
MOCT-ATMB  so2ssesmHz  $37985

+ 8 3LOT (2 EIGHT BIT, 6 SIXTEEN BIT) AT MOTHERBOARD

+* HARDWARE SELECTION OF 6 OR 8 MHz

* 1 NAIT STATE

+* KEYLOCK SUPPORTED, RESET SWITCH, FRONT PANEL LED
IMDICATOR

+* SOCKETS FOR 1 MB OF RAM AND 80287

* BATTERY BACKED CLOCK

MCT-BATMB  miNisoss  $42995

* REPLACEMENT BOARD FOR XT STYLE CHASSIS

+ O2ERATE AT 6 10 MHz WITH UP TO 1MB ON-BOARD
MEMORY (ZERO K INSTALLED)

* SOCKET FOR 80287 MATH CO-PORCESSOR

* BATTERY BACKED CLOCK

* 8 SLOTS: 2 EIGHT BIT, 6 SIXTEEN BIT

* USES CHIPS & TECHNOLOGY CHIP SET FOR RELIABILITY
AND SMALL SIZE

WHY BUY A SYSTEM FROM JDR?

* BUILD IT YOURSELF AND SAVE

* QUALITY COMPONENTS AT COMPETITIVE PRICES

* TOLL FREE TECHNICAL SUPPORT IN THE U.S.
AND CANADA

* MONEY BACK GUARANTEE (ASK FOR DETAILS)

* MORE THAN 10,000 SOLD!

BUILD YOUR OWN
256K XT COMPATIBLE

* MOTHERBOARD

* 256K OF MEMORY

= 135 WATT POWER SUPPLY
* FLIP-TOP CASE

* 5060 STYLE KEYBOARD

+« 360K FLOPPY DRIVE

~ DRIVE CONTROLLER

* MONOCHROME MONITOR
« GRAPHICS ADAPTOR

IBM COMPATIBLE
KEYBOARDS

£ U000 RERA U1 G5 mmml

£

. e ..
MGT-5339 §7995
+ IBM ENHANCED STYLE LAYOUT
+ SOFTWARE AUTOSENSE FOR XT OR AT

COMPATIBLES
+ LED INDICATORS
+ AUTO REPEAT FEATURE
* SEPARATE CURSOR PAD

MCT-5060 $5995

= 1BM AT STYLE LAYOUT

+ SOFTWARE AUTOSENSE FOR XT OR AT
COMPATIBLES

« LED INDICATORS

+ AUTO REPEAT FEATURE

MCT-5150 xr srvie Lavour $4985
MCT-5151 kes1s1  eaurv. 56989

*'1 amvery pleased with the computer system
1 purchased from you and all the outstanding
suppeort and courtecus pecple on your staff.
Your attitude & commitment to customer
satisfaction is exceptional, YOUR ATT1TUDE
SHOULD BE INDUSTRY STANDARD' '’

Daryl Hammond

FOR ONLY s49915 "

ANYONE CAN BUILD A SYSTEM IN ABOUT
2 HOURS USING A SCREWDRIVER AND
JUR EASY-TO-FOLLOW INSTRUCTIONS!

DEVELOPMENT TOOLS

FROM MODULAR CIRCUIT TECHNOLOGY

MCT-EPROM rroGramMmER $12085

PROGRAMS 27xx & 27xxx EPROMS UP TO 27512
+ SUPPORTS VARIOUS PROGRAMMING FORMATS
AND VOLTAGES
* SPLIT OR COMBINE CONTENTS OF SEVERAL EPROMS
OF DIFFERENT SIZES
~ READ, WRITE, COPY, ERASE CHECK AND VERIFY
~ SOFTWARE FOR HEX AND INTEL HEX FORMATS

MCT-EPROM-4 4 GANG PROGRAMMER $189°5
MCT-EPROM-10 10 GANG PROGRAMMER $29925

MOCT-PAL rALPROGRAMMER $26995
MCT-MP rrocessorpProc. $19995

N
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ELECTRONICS

- B e e
NEC V20 & V30 CHIPS MICROPROCESSOR COMPONENTS
-
Replace the 8086 or 8088 in Your IBM-PC and MISCELLANEOUS CHIPS 6500/6800/68000 Cont. 8000 SERIES Cont.
Part No. Increase Its Speed by up to 40%! Price Part No. Price Part No. Price Part No. Price
UPD70108-5 (5MHz) V20 Chip. $ 875 presacy eos sgas 3% EE 2%
UPD70108-8 (8MHz) V20 Chip. . ... $10.75 95HS0. . . 995 6852 . 1.a9 8243 225
UPD70108-10 (10MHz) V20 Chip. . .. $29.95 130 7804, 2808 SERIES MCB8000L 8. 11.95 8250A. .. 649
UPD70116-8 (8MHz) V30 Chip. 1375 | zs0 MC68000L10.. . . 1395 82508 (For IBM) . . 6.95
( z) p..... =
UPD70116-10 (10MHz) V30 Chip. .. 829.95 | 20-CTC 373 | meesooio . s00s g 189
p. . . ZEO-DART 495 MC68020RC 128 169.95 8253-5 195
- - MC68881RC 12A 149.95 8254 . 495
7 400 Z80-P10. 1.79 3
e e 8000 SERIES ;o g’;‘g?"gs 1'92
Part No. 1910+ | Part No. 19 10+ Z80ACTC . 1.79 Flas 338 8259.5 225
7400 29 19| Tass. 65 55 g%ﬁ_goﬂ 1% | soss. 195 | g272 295
7402, 29 19| 7486 45 35 2804 50/0 e 8073, . 995 §279.5. 2958
7404, 29 19| 7489 205 195 i 8080A 298 gra1 9.82
7405, . 35 25| 7a90. 49 39 ;
7406, 39 29| 7493 45 35 2808-CTC. 2o 8oge. ... 595 8745 osvy
Z80B-PI0.. 429 | goggo 15298 8748H (OS) 2141 995
7407. . 39 29| 74121, 45 35
7408, 35 25| 74123, 55 .45 6500/6800/58000 SER. 8087(5MH1) ..... 12
7410 20 19| 74125 55 .45 265 8087-1(10MHz) 22995 8751 3995
7414, 40 39| 74126 B9 59 65002 (CMOS) 895 8087-2(8MHz) ... 16995 8785 . 149
S SO || s s e 195 | 8088 .. 649 DATA ACQUISITION
L S| ey Bl Lios) 6522 395 8088-2. 895 ADCOB0ALCN 3.19
puce o0 || e R g2 649 8116 495 ADCO808CCN. . . 595
7120, : 125 ] essii 449 8155, 249 ADCOBO9CCN. .. 395
7430. .. 35 25| 74158 159) a9 escsoz (CMOS).. 1995 81552 349 ADCOBI6CCN .. 1195
332 il (s 15 i) 195 8156 395 ADC1205CCU-1... 19.95
7438 39 29| 74174 59 49 8805 395 8202 595 DACO808I.CI 1.95
7442. 55 451 74175 59 49 6810. 125 82 995 DAC1 ooaLCN 495
7445 . .79 891 74176 99 89 6821. 175 8212 1.49 AY-3-1015D. 495
7446. 89 79| 74181 195 185 6840. 395 8224 225 AY-5-1013A. 295
7447 80 79| 74189 195 185
7448, 205 195| 74193, 79 89
7472 88 79| 74198 185 175 ROPRC) 0" f
7473, 39 29| 74221 99 89
7474 39 29| 74273 195 185 .
7475, 49 39| 74365 65 55
7476 45 35| 74357, 65 55 R0522 - T e Ore 90
Z4LS 8LS8 Bit MP Bit Data B 9.9
- = o
74LS00. 29 19 ]74LS165 75 65 8 EPROM Microcompute 4
741502, 29 19 |74LS166. 99 89 z " Ep Microcombute 4G
740504 35 25 |7418173. . 59 49 B M M
74505 35 25 |74(5174 29 39 5870 8 EP ocompute 0.9
741506 109 99 |74LS175. 49 39 LLhep . : - Y
740507, 109 99 |7aUS189. .. 459 449 80286-10 B erformance
740508 29 19 |7als191. 59 49 R0287.-8 - -DIOCESSOr (8 99 O
741510 29 19 |74US193. . 79 69 Y =2
740514 . 49 39 [74lS221.. . 69 59 8028 0 3 O-Processo 0
741527, 35 25 7415240 69 59 8038 T e y AID € AG4 Q
74L530. 29 19 |74L8243 .68 .gg O - 0 o U RA
740532 35 25 | 74LS244. 60 |
741542, 49 39 |74LS245.. 89 79 COMMOOORE CHIPS
741.547. 99 89 | 745259 %99 89 = DYNAMIC RAMS = o
74LS73. 39 29 {7415273. .;38 Agg Part No. ice || Part No. ice
74LS74. 35 25 |74L5279 d i 4116-15 16384x 1 (150ns).. 89
LTS 22 Aoarssasaeeos 1388 412820 131,072 1 (200ns) (Rggyback) 325 WDt770. .. T4
74.576. S5 45 |74S365. . 49 39 oo casaeay GRS 3% | sw3os2p 2.49
o o el cemE ] 22 4164-150 65536 x 1 (150ns). 125 | 6502 265
ey o B 9 4164-200 65536x1  (200ns). 99 : i
] S e TMS4416-12 16384 x4  (120ns). 3ag | 6504A. 1.95
e A o 8118 16384 x 1 (120ns). .. 49 | 6507 439
ey s o 8 41256-100 262,144 x 1 (100ns). 495 . ’
LSl el oo Sae 41256-120 262144 x 1 (120ns). 395 || 6510.. .. 995
o S e 41256-150 262,144 x1 (150ns). .. ... 325 | 6500 195
SIS d e 50464-15 65536 x4 (150ns) (4464). . 495 -
o ooty 29 = 511000P-10 1048576 x 1 (100ns) 1 Meg . .3495 | 6522. 3.95
L Alare Al 52 o~ 514256P-10  262144x 4 (100ns) 1 Meg. . . . 2995 | g505. 495
7415163, 59 .49 99 STATIC RAMS 6526. 1495
74.5164. 59 49 229 2016-12 2048x8 (120ns). .. . 169
2018-45 2048x8 (45nms) .. ... .. .695 | 6529. 2.95
74S/PI 2102-2L 1024x 1 (250ns) Low Power ... 195 | gs532 6.49
4800 ool7asTae” 19 2114N 1024 x4 (450ns). . ... . 99 : g
74504, 29 | 745180, 160 2114N-2L 1024 x4 (200ns) Low Power ... 1.49 | 6545-1. 495
ol Aol sas o Va0 21C14 1024 x4 {200ns) (CMOS). 49 | o551 449
e 2] 745249 2o 2149 1024 x4 (45ns). ... .. 249 . :
3 2 s, i 5101 256x 4 (450ns) CMOS. ... . 195 | 6560, .. 10.95
SR o [k £ 6116P-3 2048 x8  (150ns) ]
74385, 179 | 745287 149 SINSLES 2048 x8  (150ns pobir e
74386 49 | 745288". 149 6264LP-12 8192x8 (120ns 6569. .. .24.95
745124, 275 | 748373, 1.49 6264P-15 8192x8 (150ns)
745174, 79 | 745374 1.49 6264LP-15 8192x8 (150ns ; 6572.. 8.95
{ A i 6514 1024x4  (350ns) CMOS. 349
ZISU75) 29 1755472 299 43256-151. 32,768 x 8 (150ns) Low Power ... 11.95 ggg; :;\2/;/) 1322
Z74F EPROMS
74F00. T 29 | 74F139. 69 TMS2516 2048x8 (450ns) 25V. . . 695 | 8360. 14.95
74F0Q4. ... 29| 7aF157. . 69 TMS2532 4096 x 8 (450ns) 25V. 695 8501. . 10.95
74F08. 29| 74F103 295 TMS2532A 4096 x8 (450ns) 21V, 595 :
74F10 29 | 74F240. . 99 TMS2564 8192 x8 (450ns) 25V 995 [ 8502 7.95
74F32 ) 29 | 7ar244. 99 TMS2716 2048x8 (450ns) 3 Voitage 295 | gs6a 15.95
74F74 39 | 74F253. 89 1702A 256x8  (lps) . 6.95 F '
74F86. : 39 | 74ra73. 99 2708 1024x8 (450ns). . . 495 | 8564. 9.95
74F138 | 50 | 74F37a. 99 2716 2048x8 (450ns) 25v. 375
2716-1 2048x8 (350ns) 25V ... ... 25 | 8566. -24.95
CD—-l MOS 27C16 204858 (450ne) 25 (©omos). ‘549 | g7
- 8701. 9.95
= 2732 4096 x8 (450ns) 25V . 395
CD4001 19 | CD4076.. - 2732A-20 4096 x 8 (200ns) 21 V. a25 | 8721 14.95
CD4008. 3 || ar el - 25 2732A-25 4096 x8 (250ns) 21V. | 395 | g700 095
CD4011. 19 | cD4os2 = 27C32 4096x 8 (450ns) Sav (CMOS) 595 - -
CD4013 29 | CD4093. 3 2764-20 8192x 8 (200ns) 21V. 425 §+251104-04. . 10.95
CD4016. 29 | CD4094 o 2764-25 8192x8 (250ns) 21V. ... 375 | 31a018.0 1095
CD4017. 49 | CD40103 249 2764A-25 8192x8 (250ns) 125V, 3.95 -03..... 10
CD4018. 59 [ €D40107.. 49 2764-45 8192x8 (450ns) 21V. . ~205 | 318019-03. .. 10.95
CD4020. 59 | €D40109.. S 79 27C64-15 8192x8 (150ns)21V(CMOS) 848 | 51 0000-04 1095
CD4024 49 | CD4510. (= 27128-20 16,384 x 8 (200ns) 21V. . 95 S04 -
CD4027. 35| CDASI s, o9 27128-25 16,384 x 8 (250ns) 21V, . 595 | 325302-01... . 1095
CD4g30. 29 | CDA520.. 2 27128A-25 16384 x 8 (250ns) 125V, . ... 25 | osero.01 1495
CD4040. 65 | CDas522. .79 27C128-25 16,384 x 8 (250ns) 21V (CMOS) 695 -01... 14,
CD4049 29 | CDasas. e 27256-20 32768x8 (200ns) 125V. ... .95 *82S100PLA™ . 1595
CD4050. 29| CD4541. 8 27256-25 32768 x 8 (250ns) 12.5V. . 90122501 1068
CD4051 59| CD4543. 79 27C256-25 32768%8 (250n5) 125V (CMOS) 7 95 H .
CD4052 59 | CD4553. 495 et ab36x B (Bod) 1B 901226-01 1195
CD4053 59 | CDA555 79 27512-25 65536 x 8 (250ns) 12. UM e 901227-03 965
ggjg- e gg:ggg s 68764 8192x8 (450ns) 25V. 13.95 -03.... :
CD4067. 120 CDa583. 89 ——— EEPROMS 901229-05. .. .. 11.95
CD4069. 25 | cD4s84. 39 2816A 2048x8 (350ns) 5V Read/Write . 595 "No specs. available
CD4070. 25 | CD4585. . 89 2817A 2048x8 (350ns) 5V Read/Write .. 7.95 “*Note: 82S100PLA
CD4071. . 25| MC14411P. 895 2865A 8192x8 (250ns) 5V Read/Write..9.95 U17 (C-64)
CD4072. 25 § MC14490P. 4.49 52813 (21V)  2048x8 (350ns) 5VReadOnly ... 1.49

~ o ~
SATELLITE TV

DESCRAMBLER CHIP

The MM5321 is a TV camera sync generator designed to
supply the basic sync functions for either color or mono-
chrome 525 tine/60Hz interfaced and camera video recorder
applications. COLOR BURST GATE & SYNC

ALLOW STABLE COLOR OPERATION

MM5321IN. . . .........%1195
INTERSIL Also Available!
Z74HC HI-SPEED CMOS
Part No. Price | Part No. Price
74HCO0. . 25 | 7anci7s. 69
74HCO2. 25 | 7aHC221. 119
74HCO04 29 | 74HC240. 99
74HCOB. .. 29 | 74HC244 99
74HC10. 29 | 7anC245, 99
74HC14. 49 | 74HC253 59
74HC30. 29 | 7aHC258. 89
74HC32. 29 | 74HC273. 99
74HC74 39 | 74HC373. .99
74HC75. 39 | 7aHC374. 99
74HCT6. a5 | 74HCS95. 129
74HCBS5. .79 | 74HC688. 99
74HC86. 39 | 74HC943, 895
74HC123 89 | 74HC4040. 99
74HC125, 49 | 74HC4049 59
74HC132. 69 | 74HCA050. 59
74HC138. .49 | 74HC4060. 99
74HC139, 49 | 74HC4511. 1.29
74HC154, 1.49 | 74HC4514 1.79
74HC163 .. 65 | 74HC4538. 89
74HC174, . 69 | 7aHC4843. 119
74HCT — CMOS TTL
74HCTOO 29 [ 74HCT139 59
74HCT02 29 | 74HCT157 69
74HCTO4. 29 | 74HCT174 89
74HCTOS. 29 | 74HCT175 69
74HCT10 29 | 7ancT240 99
74HCT32. 29 | 74HCT244. 99
74HCT74 49 | 74HCT245 1.19
74HCTB6 .49 | 74HCT373 119
74HCT138. ..... 59 | 74HCT374. 1.19
74C00. 29 [ 7aC174. 79
74C02. 29 | 74c175. 79
74C04. 29 | 74c221. 179
74C08 35 | 74C240. 179
74C10. 35 [ 74C244. 1.79
74C14. 59 | 74C373. 195
74032 35 | 74C374. 195
74C74. 59 | 74c912. 895
74C85 149 | 74C915 1.39
74C86. 35 | 74C920. 695
74C89. 5.49 | 74C921. 695
74C90. 99 | 74c922. 395
74C154, 295 | 74C923 395
74C173. 1.05 | 74C92s. . 595
DSO026CN. . 195 [ LM LM1458N. 39
TLO74CN 119 [LM1488N. | . 49
TLOB4CN 98 | BE1aca8N (CMOS) 119
AF100-1CN. 895 [ L N 49
LM307N 45 | DS14C8IN (CMOS) 1.19
LM309K 125 | LM1496N. 89
LM311N .45 | MC1648P. 349
LM317T. 79 [LM1871N 195
LM318N. 99 | (M1872N 195
LM319N. 129 [ CM1896N-1 149
LM323K 395 | ULN2003A. 79
LM324N 39 | XR2206. 395
LM338K. 495 | XR2211. 295
LM339N 39 | XR2243. 195
LF347N. 179 | 26LS29. 395
LM348N. 69 | 26LS31. 1.19
LM350T. 295 | 260532 119
LF351N. 39 | 261833, 149
LF353N 49 | LM2901N. - . 39
LF355N. 79 | Lm2s07N. 129
LF356N 89 | LM2917N (s pin).. .. 195
LF357N 1.09 | MC3419C 695
LM358N. 49 M03446N 169
LM360N. 219 | MC3450P, 195
LM361N, 179 | MC34a70P 195
L M38ON-8 . 99 | MCaa7iP 195
LM386N-3. 89 | MC3479P. 479
LM387N. .. .. 99 | MC34g6P. 169
LM393N. .. ...... .~ 39 | MC3487P. 169
LM399H 295 | LM390ON. 49
LF411CN. . 79 | LM3905N. 119
TL497ACN 1.49 | LM390SN. 99

LM3914N. 195
N (C540H) ... 295 | Cv3steN 198
XRLE55. 59 | NESS32 o2
LMS56N ag | NESS34. o3
N ‘89 | 7805K (LM340K-5) .. 1.29
B9 7812K (LM340K-12) 129
LMSGSN. 99 | 7815K (LM340K-15) | 129
LMS67v. - 791 7806T (LM340T-5) .. 49
NESO2N. . 89 | 78127 (LM340T-12) . 49
LM741CN. 29 | 7815T (LM340T-15) . 49
LM747CN. 59 | 7905K (LM320K- 5) 1.35
MC1350P 1.09 7905T (LM32OT 5).. 59
MC1372P. 195 59
MC1377P. 229 75477 89
MC 1398P. 895 | MC145106P. . 325
LM1414N 129 | MC145406P. 2095
IC SOCKETS s
Low Profile Wire Wrap (Gold) Leve! #3
8LP. - 1] sww. 59
14LP, 12 | raww. . 65
16LP. 13 | 1eww 69
24LP. 25 | 2aWw. . 119
28LP 27 | 28WW. 1.39
LP. wWw

40LP. . .. L. 29140 g 189
Soldertail Standard (Gold & Tin) & Header Plug Sockets Aiso Availatile

PARTIAL LISTING - OVER 4000 COMPONENTS AND ACCESSORIES IN STOCK! + CALL FOR QUANTITY DISCOUNTS

www americanradiohistorv com
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ameco INTRODUCING JAMECO’S NEW Jm
General Purpose COMPUTER KITS!! Solderless
Ewl Prototype PC Boards Jameco’s IBM™ AT Compatible Kit! Breadboarockets

* W Wi EGA Monitor
. Component | Fauhes  Mini-286 6/8/10/12MHz Kit!

N EGA Card
Testlng JE1055 $149.95 Part No. Description Price

. (not included) 3 % JE1043 1.2M/360K Floppy Control. $ 49.95
* Point-to- JE1015 XT/AT Style Keyboard. . . . $ 59.95
Point Wiring S g 41256-120 512KRAM(1BChips)..S 71.10
JE1012 Baby AT Flip-Top Case. .
" - 31/62 JE1032 200W Power Supply.
JE417 (Prctured) Connection : JE1 02§ 5%" High Density Disk Drive $109.95
JE1003 Baby AT Motherboard
JE411 (5% No Pads, Gen. Purp.). . . . . $12.95 (Zero-K RAM- incl. Award BIOS ROM) . $399.95

JEA15 (6%, No Pads. PC/XT) $14.95 -

JEB17 (6", Plated wPaas. PC/xT). . . . $19.95 ' S Regular List $850.80
{ 7

. &1 Extender Boards LTISCEREE],

Contact Binding

> 3 5 ) LW Points  Posts  Price
Designed for $799.95 | Py o 500 5
Troubleshooting Jameco’s IBM PC/XT Compatible Kit 3 x 2% 40 0
and Testing A 4164-150 128K RAM (18 Chups). .. . $22.50 6% x 1% 630 0
JE419 (Pictured) § JE1040  Fioppy Controlter Card . . $29.95 Bl x 2 830 g
3
4

" i JE1010  Flip-Top Case. $34.95 6% x 3% 1,360
JEA19 (51 Extender, 22/44 Connector) . . $19.95 § JE1015  XT/AT Style Keyboard . . . $59.95 6 x 4% 1660

e § E1030 50 Supply . . $69.95
JE421 (a3 Extender, 31/62 Connector} . . $19.95 : i 351020 Lonzzﬂm:?g'rd.‘:’/‘;;mgsg_gs 6% x 5% 2,390

o L JE1020 5%’ DSDD Disk Drive. . . . $89.95 T x Th 3,220 4
Accessories L. W GREEN 12" Mono. Green Monitor $99.95

for Commodore b G JE1000  XTMotherboard (Zero-K RAM-incl. m Extended 80-Column
. VIC-20, C-64 & C-128 W | ' prearSlEIoS o) $89. Card for Apple lle
’ FREE! QUICKSOFT PC y _——— - 80 Col./64K RAM - Doubles
- JE232CM (Pictured) 3/ WRITE WORD PROCES'SING 3 »- gran::gl)gxd:s«uﬁ:rs;i\tg%ik
*CM1 (300B Modem VIC-20.c-64) . $19.95 eyl A SOFTWARE INCLUDED! K ory capacity - Ideal for word

processing - Complete with

*JE232CM (r$232 Inter. VIC-20, C-64) . $3995 Regular List $557 10 ‘ 2 B E instructions
CPS10  (c-64 Power Supply) $39.95 ™ tible Kit 479. gl P4

CPS128  (c-126 Power Suppy). . . . $59.95 jE1004 ,('82"7;78/ :;:?pab'b :BI;A)C stb7lg ist JE864 $49.95
“Also compatibie with C-128 in 64 mode only. ameco’s 4. Z IUrno Ompa ] e I

— eioio Same as JE1004 except comes with 640K RAM, JE1001 (Turbo) 4.77/8MHz ADD12 ciomen e $99.95

LU(,|\'|:|3|30 /‘Ial) motherboard, JE 107 1 multi /O with controller and graphics, and AMBER monitor. Additional Apple Compatible

TANDY 1000 SAVE $70. 70 Regular List $670 65 Products Available

Expansion Memory | JE1 005 (1IBM™ PC/XT Turbo Compatible Kit) . $599.95 —

Half Card &4 Seagate 20,

Expand the memory of your | g ; : IBM Compatible Motherboards ; 30 & 40MB

Tandy 1000 (128K Version) to

== P asmuchas 640K, Also includes e £ - 4.77/8MHz operation (Turbo only) ) - s Half Height
G CAll - . - BOB7 Math Co-processor capability L A
TE512 Includes 512K RAM, i R i Hard Disk
TANC Plug-in Clock option chip (only) . .$39.95 | i i - BIOS ROM included 3 Drives

20Meg Hard Disk s I JE1001 4.77/8MHz .. $329:35 $104.95 ST225K (Pictured)

) - . . L 510905 9. ST225 20MB Drive only (PC/XT/AT) . . . $269.95
T20MB  20MB Hard Disk Drive Board JE1000 4.77MH: $ 89.95 ST225K 20MB w/Controller (PC/XT) . . . $319.95

for Tandy 1000 494.95 ay - o

SX20MB  20MB Hard Disk Dive Boafd Additional Add-Ons Available! S0k some T s e 333998
for Tandy 1000SX $499.95 Col G hi Card EGA Card fo PC/XT/AT ST§51 40MB Drive only (PC/XT/AT) . . . $469.95
olor Graphics Car ar r ST251XT  40MB w/Cont. Card (PC/XT) ... $549.95
QJID ATAT h‘%@lﬂllb% for PC/XT/AT : ) —— STzsjAT 40 w/Cont. Card (AT) $589.95
2400/1200/300 Modems e e it - i —
5 e O sA e !  fr 3 e S &A‘liCompathe

patibte - Auto-dial/auto- ¥ % 1 4 : # i % i Disk Drives

ot | o2 SN o e

Sammuniaation Setare R - JE1020 (3s0kDrve.pe/xt/any. .. $ 89.95

- The 1200C & 2400E do not "
include software - Text: 40.0r 80 x 26 - Graphics: 320 or 640 x - Graphics: 720 x 348 - 16 out of 64 colors JE1022  (1.2m8. AT compatible) . . . $109.95

o 200 - Parallel Printer Port - Manual included - Manual included
1200/300 Baud nternal Modem. . .. § 7995 | JE1052 $49. JE1055 $149.95 DATA BOOKS

2400/1200/300 internal Modem. . . . $174.95 " 30003 National Linear Data Book (82).
1200/300 Baud External Modem. . . . $119.95 1/0Q Cards for Multi 170 w/Controller 30005  Logic Data Book - Vol. Il (84).

2400/1200/300 External Modem . .. . $219.95 . 30009 Intersil Data Book (87),
PC/XT/AT & Graphlcs for PC/XT 21398  CMOS Cookbook (86)

NEW! R Ll s . . 210830 Intel Memory Handbook (87)

r SW|tCh|ng fad R - Printer Port o =, RS 230843 ln!eIMicvosr:stemn Hndbk. Set (87). . .. $24.95
Power Supply : R 5232 Port = e - F g

=~ - Game Port e 2y ) MUFFIN/SPRITE-STYLE FANS

‘+5V@5A, +12V@1A x 2 Wi bl B - Manual included

- Regulated, 110VAC/220VAC ' T JE1060 (Pictured) ) : TA450S
Switchable - 40 watt - Size” 8%2'L x 3'W x 2%'H - Weight :Z’:g"':"i&Oﬂﬁa‘j‘ii??ngzgéd'szpy controlier Torin industries (4.68" sq., 50 cim)
1.1 Jbs. - Data included JE1060 1o forxr. . . . $59.95 p SU2A 11.95

1 3
PSCCO07 b JE1065 votorar. . .. $59.95 | JE1071 $119.95 EG&G Rotron (3.125" square, 34 cfm)

U.S. Funds Only $20 Minimum Order Data Sheets — 50¢ each
Shipping: Add 5% plus $1.50 Insurance 1BM is a regi of i i Prices Subject to Change

e I (| oS00 rostags for

5 | FREE 1988 CATALOG
Sales Tax MasterCard a meCO Telex: 176043
FAX 415-592-2503 ELECTRO N ICS ©1987 Jameco Electronics

1/88
1355 SHOREWAY RD., BELMONT, CA 94002 - FOR ORDERS ONLY 415-592-8097 - ALL OTHER INQUIRIES 415-592-8121
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-800-344-4539

AK, Puerto Rico — 218-681-6674 Telox — 62827914 FAX — 218-681-3380 TWX' — 9103508982 DIGI KEY CORP

E’
N

The Digi Key volume discount and service charges are simpie 1o apply. Most items sold by Digi-Key may be combined for a volume discount. ltems that are not discountable are identified by the suffix

-ND foliowing the part numbes. Atter writing your order, (013l all of the discountable ifems and apply the appropriate discount. To this subfotal, add the non-discountable items. Then add the service

chage. We pay all lhlpplng and insurance 1o addresses in the U.S.A.. Canada and Mexica wheh check of money order accompanies ordes DigKey only ships orders within the continental U S._ Afaska, 3 0-00-8

Hawaii, Canada and Menico. $ 10.00-525.00 .
WHEN DRD[RIIG BY PHONE, CALL 1-800 344 4539 (AK, call 218-681-6674). BY MAIL SENO YOUR ORODER TO: OIGIKEY, P.0. Box 677, Thiel River Falls, MN 5870t ’ ZS.N-“S 99 ...l . Add$050
You may pay by check, money order, Master Charge, VISA or €.0.0. DIGI-KEY GUARANTEE: Any parts or products purchasert from Dig-Key that prove 1o hie defective will be replaced or retund -
d f returned within 90 days from recept with a copy of your invoice. “PRICES SUBJECT TO CHANGE WITHOUT NOTICE.
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Radio fhaek Parts Plaece

Start Your New Year Right—at Radio Shack

Rare Special-Purchase LEDs

Popular Transformers
Mini Std. 7

Primaries 120 VAC, 60 Hz. CT =Center Tap.
Transformers are UL listed AC.

Y 3)
N\ é\ )
(1 N (2)
3

ig. Type Cat. No. | Price [ Type [ Volts | Current | Cal.No. | Each |
1 T-1 Super Bright Yellow 276-054 | Pkg. 2/69 Miniature | 12.6 300 mA |273-1385| 3.29
2 Micro-Size Yellow 276-055 | Pkg. 2/59 Miniature | 126 CT | 450 mA |273-1365| 3.99
3 T-1 Super Bright Green 276-056 |Pkg. 4/89 Miniature | 25.2 CT | 450 mA |273-1366 | 4.59
4 Micro-Size Red 276-057 | Pkg. 3/89 Standarc | 126 CT 1.2A 273-1352 | 5.79

Insulated
Clips at

Both Ends
Set Of Length Clips Cat. No. |Only
10 14" Cables Mini ‘Gator |278-11563.99
4 | 30" Cables ‘Gator 278-001 | 3.49
6 | 40", Heavy Duty | Claw-Type |278-002 |3.99
8 | 24", 4 Colors Mini 'Gator |278-1157| 3.99

Quiet 3” Fans
For AC and DC

For the Coolest
Electronics in Town

Brushless DC Fan. For mobile equipment and
for cooling equipment sensitive to hum or AC
fields. 7-13.8 VDC. #273-243 .. .. .. .. .. 14.95
AC Fan. Just right for cooling microcomputers,
audio amps, Ham gear. Moves 32 CFM, 11 watts.
120 volts, UL recognized. #273-242 ... . 14,95

Special-Order Hotline

»
W\ @

Over 200,000
Substitutions
Available

Your Radio Shack store manager can phone in a
special order for a wide variety of parts and acces-
sories not in our regular catalog. These items in-
clude microprocessors and support chips, tubes,
linear and digital ICs, diodes, transistors, phono
cartridges and styli, popular TV modules, crystals
and much more. No postage or handling charges,
no minimum order! So, order today and we'll call
you when your order arrives, in about a week.

Precision DC
voltmeter
& Measures
0to 15 VDC
m Zero Adjust

Predrilled PC Boards

Accept DIP ICs,
Sockets, Headers

Grid Boards. Columns
and rows are indexed to
identify pin-outs. Solder-

ringed holes.

Panel meter for monitoring the voltage of a car's S =

electrical system or a custom-built power supply. [ s Cat. No. | Ea.

Jeweled movement for accuracy to *5% of full gxzxg:;a" g;g}gg ggg

scale. 23sx 2'ax 14" Requires 17/s" round ax 3% 1276

mounting hole. #270-1754 . . ........... 7.95 | [1¥hex 22" | 276143 | 99

Enclosure / PC-Board Relays & Lighted Switch
) A (7) M :

%

(6)

(5) Black Plastic With 2 x 3%/s” Board. Accepts

DIP I1Cs. With

labels,

feet, hardware.

37hex 2516 x 136" #270-291 . .. .. ... ... .. 3.99
(6) Gray Plastic With Predrilled PC Boards.
Boards are IC-spaced (0.1” pitch) and etched.

2'/ex 3516 x 13fs”. #270-283 ... ... ... .. .. 3.69

23/a x 43he x 11/a". #270-284 . . ..

=5 Project
Bargains

-
()

(7) SPDT 5 VDC, 90 mA, 55-Ohm Coil. Con-

tacts: 1 amp, 125 VAC. #275-240 .. . ... .. 1.89
12 VDC, 38 mA, 320-Ohm Coil.
#275-241 . ..1.89

(8) 120 VAC SPST Push On/Off Lighted
Switch. 10 amps. Mounts in 7/1s” hole.
#275-671 .. ... 3.49

computer Connections

(9)
<

—

(10)

(11) (12

7 . (16)

(14)

- A (1 . P

LR
lF—IQ Description Position | Cat. No. |Each
(9) | Solder-Type 0" Submini, Male 9 276-1537 1 1.49
(10) | Solder-Type "*D"’ Submini, Female 9 276-1538 | 2.49
(11) | Hood for 9-Position Connectors — 276-1539 | 1.99
— | Solder-Type “*D"" Submini, Male 25 276-1547 [ 1.99
— | Solder-Type *'D"’ Submini, Femate 25 276-1548 | 2.99
— | Hood for 25-Position Connectors 25 | 276-1549|1.99
{12} | Muttipurpose Hood— 25 Position — 276-1520 [ 1.79
{13) | Solder-Type Printer Connector, Male| 36  [276-1534 [4.99
(14) | 10C Printer Connector. Male 36 276-1533 | 4.99
(15} | 10C Printer Connector, Female 36 276-1523 | 4.99
(16) | Printer Cable—Color Coded, 6 feet | 36 |278-774 469 |

Clamp-0On Ammeter
And AC Voltmeter

Includes Inductive
Pickup/Multiplier

Measures up to 300 am-
peres AC without direct
connection to circuit, and
measures up to 600 volts
AC with included test
leads. Clamp jaws reach
into tight places. Lock-
switch freezes pointer for
easy meter reading.

#2261 ... ... 49.95

(18)

(19)

(17) Sound/Color-Video TV RF Modulator.
Prewired module with antenna/modulator
switch. For 12 VDC. With data.

#277-1015 4.95
(18) Keyboard. Upgrade your membrane-type
keyboard! Sixty three full-stroke keys, three func-
tion keys, 18-position connector.

#2771027 ... 4.95
(19) Plug-In 9 VDC Adapter. Provides 9 VDC at
one amp, up to 13 VDC with a light load. UL listed
AC. #2771026 .. ...... ... ... .. ... ... 4.95

Dual-Tracking DC Supply

Delivers rock-steady DC that's easy to adjust to the
exact voltages you need. Variable split 0-15 VDC or
series up to 30 VDC. Offers choice of independent
or slave operation; asingie knob lets you adjust both
voltages simultaneously, or use independent mode
to adjust voltages separately. Switchable volt/amp
meter for monitoring the voltage or current of either
output. Fuse protected. UL listed AC.

#22921 .

O\{er 1000 items in stock: Binding Posts, Books, Breadboards, Buzzers, Capacitors, Chokes,
Clips, Coax, Connectors, Fuses, Hardware, ICs, Jacks, Knobs, Lamps, Multitesters, PC Boards,
Plugs, Rectifiers, Resistors, Switches, Tools, Transformers, Wire, Zeners, More!

Prices apply at participating Radio Shack stores and dealers
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AMAZING

SCIENTIFIC & ELECTRONIC
PRODUCTS

PLANS —Build Yourseli—All Parts Available In Stock

o LC7—BURNING CUTTING CO; LASER . .$20.00
« RUB4—PORTABLE LASER RAY PISTOL. 2000
o TCC1—3 SEPARATE TESLACOIL

PLANSTO 1.5 MEV . 20.00
o 10G1—ION RAY GUN_... 10.00
o GRA1—GRAVITY GENERATOR . - 1000
+ EML1—ELECTRO MAGNET COIL GUMLAUNCHER 6.00
o MFT1K—FM VOICE TRANSMITTER 3 MI RANGE 49.50
o VWPMSK—TELEPHONE TRANSMITTER 3 MI RANGE 3950
+ BTC3K—250,00 VOLT 10-14" SPARK TESLA COIL - 199.50
o LHC2K~SIMULATED MULTICOLOR LASER . 3950
+ BLS1K—100,000 WATT BLASTER DEFENSE DEVICE 69.50
o TM1K—100,000 VOLT 20" AFFECTIVE

RANGE INTIMIDATOR, 69.50
+ PSP4K—TIME VARIANT SHOCK WAVE PISTOL . 59.50
o PTGK—SPECTACULAR PLASMA

TORNADO GENERATOR . . 149.50
o MVPIK SEE IN DARK KIT 199.50
ASSEMBLED
+ PG70H—MULTICOLORED VARIABLE

MDDE PLASMA GLOBE *7” 199 50
+ BTC10—50,000 VOLT—WDRLD'S SMALLEST

TESLA €OIL 4450
o LGU40—TMW HeNe VISIBLE RED LASER GUN 199.50
o TAT20 AUTO TELEPHONE RECORDING DEVICE . .. 2450
# GPVIO—SEE IN TOTAL DARKNESS IR VIEWER 34950
o LIST10—SNODPER PHONE INFINITY TRANSMITTER 169.50
¢ IPG70—INVISIBLE PAIN FIELD GENERATOR—

MULTI MODE 74.50
« CATALOG CONTAINING DESCRIPTIONS OF ABOVE PLUS
HUNDREDS MORE AVAILABLE FOR$1.000R INCLUDED FREE
WITH ALL ABOVE ORDERS.

PLEASE INCLUDE $3.00 PH ON ALL KITS AND PRODUCTS
PLANS ARE POSTAGE PAID. SEND CHECK, MO. VISA, MC IN
US FUNDS.

INFORMATION UNLIMITED

P.0.B0OX 716 DEPT.RE, AMHERST, NH 03031
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DISK DRIVE = MOTO
CONTROLLER » roun 00
MOTORS & SOFTWARE

= A. C.POWER SUPPLY

B GENERAL PURPOSE 64K SINGLE BOARD COHPUTER
HAS 2 SERJAL PORTS & 1 CENTRONICS PORT B 800K
OF DISK STORAGE=EXPANDABLE TO 3.2 MEG B AMBER
MONITOR WITH 80 BY 24 LINES OF TEXT DISPLAY @
HIGH-QUALITY KEYBOARD THAT HAS e A SEPARATE
NUMERICAL KEYPAD= LIGHTED CAPS LOCK AND ENTER
KEYS«10 FUNCTION KEYS B STEPPER MOTOR DRIYER
KIT WITH 4 OF OUR"EASY STEPPER"MOTORS B CPM
DOS B MICROSOFT BASIC B PILOT LANGUAGE BMOTOR
CONTROL PROGRAM WITH SGURCE LISTINGON DISK B
ALL NECESSARY CABLES. B JUST ABOUT EVERY THING
YOUR ROBOT wilLlL NEED FOR "BUILT IN" SMARTS!
8 WE PROVIDE AN A, C. SUPPLY FOR BENCH TESTING.
OUT PUT YOLTAGES ARE +12YDC ® 2.5 AMPS,-12YDC
® SAMPS,+SYDC @ SAMPS, +24YDC @ 1.5 AMPS
B EXCEPT FOR THE STEPPER DRIVER KIT ALL BOARDS
ARE ASSEMBLED AND TESTED JUST WIRE THEM TO
THE POWERSUPPLY PLUG IN TRE CABLES AND GO |
[HAVE A COMPUTER 7 THEN ORDER JUST |
THE MOTORS AND CONTROLLER 00
B CENTRONICS INTERFACE B INCLUDES AC.

POWER SUPPLY AND SOFTWARE B SPECIFY

MORROW = CPM/ENGINE = OR IBM BASIC

2] Csll for acopyof 15 dey trial asreement. Jax &
O |[freiaht extre. C.0.D. accerted Just add $1.90
z Price may chanse Store Price may differ.While
) supplies 1ast. No POs, terms, or credit cards
[ont OPEN

5 SlhconmlleVSUrplus 108m- 6pm
e 15-261- CLOSED
o 4401 0AKPORT OAKLAND CA 94601 SUN &MON
o CALL OUR BBS 415-261-4513
é CIRCLE 51 ON FREE INFORMATION CARD
o
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ADVERTISING INDEX

RADIO-ELECTRONICS does not assume any responsibility for errors that may appear
in the index below.
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A.LS. Satellite

AMC Sales . - .

All Electronics . . . .

Allen W.B.

Amazing Devices .

American Design Components
Amway .
Appliance Service ... ...

Banner Technical Books. .

“Blue Star Industries

C & S Sales
CIE ..
Cabletronics .
Chenesko Products

Circuit Cellar .

Command Productions.
Compstar . .. ..
Consumertronics .

Cook’s Institute .

Crystek .

DAK Industries.

Daetron

Deco Industries .

Digi-Key . ... ...

Digital Research Computers
Elec. industry Association . .
Electronic Technology Today .
Electronics Book Club
Elephant Electronics

Firestik 1
Fluke Mfg.
Fordham Radio
GEIl.

Grantham College of Engineering

Halix Institute . .

Heath

1CS Computer Training
ISCET
Intek . . .
JDR Instruments.
JDR Microdevices.
JDR Microdevices.

Jameco . .

JensenTools.
Joseph Electronics.
Kelvin. .. ... ... ...

Laser’s Edge
MCM Electronics

Mark V. Electronics
McGraw Hill Book Club

Microprocessors Unltd.
NRI. ..
NuScope Associates.

OCTE Electronics .. .. .. . ..
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110 Omnitron . R
197 PC Plus. .86
- Pacific Cable 105
56 Parts Express . 104
69 RAM 86
78 Radio Shack . . 1t9
179 Regency . .. 5
176, 178 Sencore. 33.23
51 Silicon Valley Surplus . 120
92, 186 ‘Tektronix . Cv2.79
192 U.S. Cable/Movie Time . .. 76
181 United Electronic Supply 74
53 United Imports . 45
185 WPT Publications . 17
— Wolfer Productions . . . .. . .86

Gernsback Publications, Inc.
500-B Bi-County Blvd.
Farmingdale, NY 11735
(516) 293-3000

President: Larry Steckler

Vice President: Cathy Steckler
For Advertising ONLY
516-293-3000

Larry Steckler
publisher

Arline Fishman
advenrtising director

Shelli Weinman
advertising associate

Lisa Strassman
credit manager

Christina Estrada
advertising assistant

SALES OFFICES

EAST/SOUTHEAST
Stanley Levitan

Eastern Sales Manager
Radio-Electronics

259-23 57th Avenue

Little Neck, NY 11362
718-428-6037, 516-293-3000

MIDWEST/Texas/Arkansas/
Okla.

Ralph Bergen

Midwest Sales Manager
Radio-Electronics

540 Frontage Road—Suite 339
Northfield, IL 60093

312-446-1444

PACIFIC COAST/ Mountain
States

Marvin Green

Pacific Sales Manager
Radio-Electronics

5430 Van Nuys Blvd. Suite 316

Van Nuys, CA 91401

1-818-986-2001
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| BP125—25 SIMPLE AMATEUR BAND ANTENNAS.....$5.00. Ali are inexpensive
to build. vet perform well. Diodes. beams. triangle and even a mini rhombic.

BP128—20 PROGRAMS FOR THE ZX SPECTRUM AND 16K ZX82.....$5.75.
Included with each program is a flow chart and a description of what happens.
Notes for converting programs for use on other computers are also included.

BP235—POWER SELECTOR GUIDE.....$10.00. Complete guide to semiconduc-
tor power devices. More than 1000 power handling devices are included. They are
tabulated in alpha-numeric sequency, by technical specs. Includes power diodes
Thyristors, Triacs, Power Transistors and FET's

BP234—TRANSISTOR SELECTOR GUIDE.....$10.00. Companion volume to
BP235. Book covers more than 1400 JEDEC, JIS, and brand-specific devices. Also
contains listing by case type. and electronic parameters. Includes Dariington
transistors, high-voitage devices. high-current devices. high power devices.

BP9S—MINi-MATRIX BOARD PROJECTS.....$5.00. Here are 20 useful circuits
that can be built on a mini-matrix board that is just 24 holes by ten copper-foil strips.

BP157—HOW TO WRITE ZX SPECTRUM AND SPECTRUM © GAMES PRO-
GRAMS.....85.95. A crystal-clear step-by-step guide to writing your own graphics
games programs.

BP117—PRACTICAL ELECTRONIC BUILDING BLOCKS—Book 1.....$5.75.
Oscillators, Timers, Noise Generators, Rectifiers, Comparators Triggers and more.

BP184—INTRO TO 68000 ASSEMBLY LANGUAGE.....$6.50. The 68000 is a
great new breed of microprocessor. Programming in assembly language increases
the running speed of your programs. Here's what you need to know

1 BP179—ELECTRONIC CIRCUITS FOR THE COMPUTER CONTROL OF

ROBOTS $5.00. Data and circuits for interfcing the computer to the robot's
motors and sensors.

BP126—BASIC & PASCAL IN PARALLEL....$4.95. Takes these two program-
ming languages and develops programs.in both languages simultangousty.

224—50 CMOS IC PROJECTS....$5.25. Includes sections on multivibrators.
amplitiers and oscillators, trigger devices, and special devices.

225—A PRACTICAL INTRODUCTION TO DIGITAL IC'S.....$4.95. Mainly con-
cerned with TTL devices. Includes several simple projecls ptus a logic circuit test
set and a digital counter timer.

BP170—INTRODUCTION TO COMPUTER PERIPHERALS.....$5.95. Shows how
to use a variety of co computer add-ons In as non-technical a way as possible.

227—BEGINNERS GUIDE TO BUILDING ELECTRONIC PROJECTS..... $5.00.
How to tackle the practical side of electronics so you can successtully build
electronic projects.

BP169—HOW TO GET YOUR COMPUTER PROGRAMS RUNNING.....$5.95.
Shows how to identify error in program and what to do aboit them.

BP194—MODERN OPTO DEVICE PROJECTS.....$6.25. Crammed with great
projects for the experimenter. Includes sections on Fiber optics, passive Infra-Red
detectors, plus an assortment of miscellaneous projects.

BP180—ELECTRONIC CIRCUITS FOR THE COMPUTER CONTROL OF
MODEL RAILROADS.....$6.25. Its easy to interface home computers to mode!
raifroad control. The main problem is in interfacing the computer tG the system.

BP110—HOW TO GET YOUR ELECTRONIC PROJECTS WORKING.....$5.00.
How to find and solve the common problems that can occur when building projects.

Electronic
Circuits for the
Computer
Cantrol of
Robots
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BP33—ELECTRONIC CALCULATOR USERS HANDBOOK.....$5.75. Invaluable
book for all calculator owners. Tells how to get the most out of your caiculator.

BP36—50 CIRCUITS USING GERMANIUM, SILICON & ZENER DI-
ODES.....$5.00. A collection of useful circuits you'll want in your library.

BP37—50 PROJECTS USING RELAYS, SCR'S & TRIACS.....$5.00. Build pri-
ority indicators, light modulators, warning devices. light dimmers and more.

BP33—50 FET TRANSISTOR PROJECTS....$5.50. RF ampiifiers, test equip-
ment, tuners. receivers. tone controls. etc.

BP42—SIMPLE LED CIRCUITS.....$5.00. A large selection of simple applications
for this simple electronic component.

BP127—HOW TO DESIGN ELECTRONIC PROJECTS.....$5.75. Helps the reader
to put projects together from standard circuit blocks with a minimum of triat and
error.

BP122—AUDIO AMPLIFIER CONSTRUCTION.....$5.75. Construction details for
preamps and power amplifiers up through a 100-watt DC-coupled FED amplifier.

BP92-—CRYSTAL SET CONSTRUCTION.....$5.00. Everything you need to know
about building crystal radio receivers.

BP45—PROJECTS IN OPTOELECTRONICS.....$5.00. Includes infra-red detec-
tors. transmitters. modulated light transmission and photographic applications.

BP48—ELECTRONIC PROJECTS FOR BEGINNERS.....$5.00. A wide range of
easily completed projects for the beginner. Includes some no-soldering projects.

BP43—POPULAR ELECTRONIC PROJECTS.....$5.50. Radio, audio, household
and test equipment projects are all included.

BP51—ELECTRONIC MUSIC AND CREATIVE TAPE RECORDING.....$5.50.
Shows how you can make electronic music at home with the simplest and most
inexpensive equipment.

BP56—ELECTRONIC SECURITY DEVICES.....$5.00. Includes both simple and
more sophisticated burglar alarm circuits using light, infra-red, and ultrasonics.

BP59—SECOND BOOK OF CMOS IC PROJECTS.....$5.00. More circuits show-
ing CMOS applications. Most are of a fairly simple design.

BP72—A MICROPROCESSOR PRIMER.....$5.00. We start by designing a small
computer and show how we can overcome its shortcomings.

BP74—ELECTRONIC MUSIC PROJECTS.....$5.95. Provides the experimenter
with a variety of practical circuits including a Fuzz Box. Sustain Unit, Reverberation
Unit, Tremelo Generator and more.

BP91—AN INTRODUCTION TO RADIO DXING.....35.00. How you can tuneinon
those amateur and commercial broadcasts from around the world in the comfort of
your home.

BP94—ELECTRONIC PROJECTS FOR CARS AND BOATS.....$5.00. Fifteen
simple projects that you can use with your car or boat. All are designed to operate
from 12-volt DC supplies.

1€ Peotets
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ELECTRONIC TECHNOLOGY TODAY INC.

I USA & CANADA
P.O. Box 240, Massapequa Park, NY 11762-0240 K00 05 o

$5.01 10 $10.00.

Name $10.01 10 20.00
$20.01 to 30.00.

AOTESS e — $30.0110 40.00 .

City State _ Zp $40.01 to 50.00

R1-88 $50.01 and above

SHIPPING CHARGES IN

$1.00

. 8175

$2.75
$3.75
$475
$5.75
$7.00

SORRY No orders accepted  Number of books ordered D

outside of USA & Canada

Total price of merehandise
Sales Tax (New York State Residents only)
Shipping (see chart) .
All payments must
be in U.S. funds

L e )

Total Enciosed . . $

www americanradiohistorv com
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ASK FOR FREE CATALOG.
Money orders, checks accepted. C.0.D.’s require 25% deposit.

Service & Shipping Charge Schedule
Continental U.S.A

FOR ORDERS ADD

$25-$100 $4.50

$101-8250
Toll Free sés:-soo :ggg

} $501-750 $10.50
Fordham 800.M5951 8 N e
$1.001-1500 $16.50

Y H $1.501-2000 . X
, In NY State 800-832-1446 | :5012°% Py ot

260 Motor Parkway, Hauppauge, NY 11788

www americanradiohistorv com



