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FLlKE ANI) 1)1111.1 I'S THE 61.UI3A1. ALLIANCE IN TEST & MEASUREMEN 

FLUKE PHILIPS PHILIP' 

How to beat the high cost of cheap meters. 
You get what you pay for. 

So get the Fluke 70 Series. 
You'll get more meter for your money, 

whether you choose the affordable 73, 

the feature -packed 75 or the deluxe 77. 

All of them will give you years of 

performance, long after cheaper meters 

have pegged their fishhook needles for 

the last time. 
That's because they're built to last, in- 

side and out. So they're tough to break. They 

don't blow fuses all the time. You don't 
even have to replace batteries as often. 

And they're backed by a 3 -year warranty. 

Not the usual 1 -year. 

Of course, you may only care that the 

world- champion 70 Series combines digital 

and analog displays with more automatic 
features, greater accuracy and easier opera- 

tion than any other meters in their class. 
You may not care that they have a lower 

overall cost of ownership than all the other 

"bargain" meters out there. 

But just in case, now you know. 

For a free brochure or your nearest 

distributor, call toll -free 

1- 800 -44- FLUKE, ext. 33. 

FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS 

John Fluke Mlg. Co . Inc PO Box C9090. M/S 250C. Everett. WA 98206 U S 206- 356 -5400 CANADA 416 -890 -7600 OTHER COUNTRIES 206-356-5500 

Copyright 1988 John Fluke Mtg Co Inc All rights reserved Ad No 0981 -F70 

CIRCLE 121 ON FREE INFORMATION CARD 

FLUKE 73 FLUKE 75 FLUKE 77 
S79' $109' 5159' 

Analog /digital display Analog /digital display Analog /digital display 

Volts. ohms. 10A. diode Volts. ohms. 10A. mA. Vous ohms IOU mA, 

test diode test 

Autorange Audible continuity 

0 7% basic dc accuracy Autorange /range hold 

2000+ hour battery lile 0 5% basic dc accuracy - 

3 -year warranty 2000+ hour battery loe 

3 -year warranty 

'Suggested U S list price. effective October 1 198 

3 -rear ..arrant, 

Multipurpose holster 

FLUKE 
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BUILD THIS 
49 GATED -SYNC DECODER 

How the gated -sync pulses of scrambled TV signals are restored. 
Steve Pence 

57 VIDEO -EDIT CONTROLLER 
Do professional -quality editing with this inexpensive device. 
Thomas A. Nery 

61 TRUE RMS CONVERTER FOR YOUR DMM 
Add this top -of- the -line feature to your VOM or DMM. 
Steven A. Brown 

TECHNOLOGY 
45 INTERACTIVE TV 

Compete against game -show contestants, and other viewers. with 
this exciting new technology! 
Brian C. Fenton 

65 RADIO DATA SYSTEM 
Get a wide range of services from your FM car radio. 
Herb Friedman 

69 WORKING WITH A NORTON OP -AMP 
Learn about the LM3900 current -differencing op -amp. 
Ray Marston 

6 VIDEO NEWS 
What's new in this fast - 
changing field. 
David Lachenbruch 

24 EQUIPMENT REPORTS 
Amdek Laserdek 1000. 

33 HARDWARE HACKER 
A solid -state digital compass. 
Don Lancaster 

38 SHORTWAVE RADIO 
Radio station WWV. 
Stanley Leinwoll 

91 AUDIO UPDATE 
The Audio Engineering 
Society. 
Larry Klein 

93 DRAWING BOARD 
Seven -segment displays. 
Robert Grossblatt 

BUILD A SPEECH SYNTHESIZER 

ASSEMBLY LANGUAGE 
PROGRAMMING 

PAGE 79 

Annual Index 

January Thru December 1988 

Begins on page 96. 

sEASON'S 
9`R`EE'TL.N9S 
'7Íic editors and staff 

of 'Radio 'Electronics 

join in sending 

holiday greetings and 

our best wishes for 

a happy new year 

122 Advertising and Sales 
Offices 

122 Advertising Index 

12 Ask R -E 

123 Free Information Card 

14 Letters 
101 Market Center 

26 New Products 

77 PC Service 
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If you've ever watched a TV game 
show, you know how difficult it is not 
to play along -especially when you 
know the answer that is stumping all 
the contestants! By this time next 
year, you may be able to do some- 
thing other than pounding the coffee 
table. A proposal by the Interactive 
Game Network would let you play 
along with your favorite show, and 
even win prizes. 

The interactive home terminals 
could also be used for public-opinion 
polling on a scale that simply cannot 
be done today. For a complete over- 
view of interactive TV technology. 
turn to page 45. 

COMING NEXT MONTH 

THE JANUARY ISSUE 
IS ON SALE 
DECEMBER 1 

CARRIER -CURRENT SPEAKERS 
Use your home's power lines to transmit audio. 

PROBES 
All about oscilloscope probes. how they can affect your measurements, and 
how to build a low- capacitance scope probe. 
Rawls 

Electronics ADVANCED CONTROL SYSTEM 
REACTS returns with a backup power supply. 

COMPU i ERDwES i 
Inside Intel's 80386. 

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. 

RADIO- ELECTRONICS. (ISSN 0033 -7862) December 1988. Published monthly by Gernsback Publications. Inc.. 500 -B Bh 
County Boulevard. Farmingdale, NY 11735 Second -Class Postage paid at Farmingdale. NY and additional mailing offices. 
Second -Class mail registration No. 9242 authorized at Toronto. Canada. One -year subscription rate U.S.A. and possessions 
$17.97. Canada $23.97, all other countries $26.97. All subscription orders payable in U.S.A. funds only, via international postal 
money order or check drawn on a U.S.A. bank. Single copies $2.25. r 1988 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 o, 
photographs while in our possession or otherwise. 
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M. Harvey Gernsback, 
editor -in- chief, emeritus 

Larry Steckler, EHF, CET, 
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EDITORIAL DEPARTMENT 
Art Kleiman, editorial director 

Brian C. Fenton, editor 

Carl Laron, WB2SLR. 
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Theresa Lombardo. 
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Heathkit 

Anyone Can Buy Top Notch Audio. Now You Can Build It. 
See Heath Company's wide assortment of 

innovative electronic products in our 108 -page 
Heathkit Catalog. For your FREE copy, mail the 
coupon below or call 24 hours a day TOLL -FREE: 

With Heath's new build- them -yourself stereo 
components, you create your own sound system. 

Specially designed for Heath by industry leader 
Harman Kardon, our new stereo line exceeds the 
standards of even the most discerning audiophile. 
And because most of the components come in kit 
form, you experience firsthand how electronic 
craftmanship results in premium hi -fi performance. 

Build the power amplifier, preamplifier and 
stereo tuner. Prewired and pretested circuit boards 
and minimal soldering mean each component takes 
only a few evenings to build. 

And, your success is guaranteed. Our precise, 
step -by -step manuals are industry- recognized, and 
our technical assistance team is just a phone call 
away. 

To complete your sound system, add the remote 
control compact disk player, cassette deck and any of 
our fine speakers and headphones. 

1- 800 -44 -HEATH (1- 800- 444 -3284) 

Yes, send me a FREE Heathkit Catalog. 

Send to: Heath Company, Dept. 020 -724 
Benton Harbor, Michigan 49022 

Name 

Address Apt 

city 

State 

CL -800A A subsidiary of Zenith Electronics Corporation 

Zip 

Heath Company 

I CIRCLE 86 ON FREE INFORMATION CARD 
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WHAT'S NEWS 
Better superconductors from aerosol process 

WESTINGHOUSE SCIENTIST DR. ALFRED PEBLER with the equipment used to produce 
super -high quality yttrium, barium, or copper powders. 

Westinghouse scientists have 
developed a new technology for 
producing raw materials for the 
new high- temperature supercon- 
ductors. The materials are pro- 
duced in a highly pure powder 
form that can make superconduc- 
tor manufacture cheaper while im- 
proving the product. "Our parti- 
cles are so pure and fine that the 
samples we make from them give 
us the sharpest transistion to the 
superconductor state that we have 
seen," states Dr. Alfred Pebler, 
head of the team working on the 
new technology. "It occurs at 94° 

Kelvin, over a temperature range 
of at most 3 degrees." 

The process starts by dissolving 
the powders in nitric acid to form a 
homogeneous solution. Aerosol 
droplets are then formed from a 
water solution of the dissolved ni- 
trates and passed through a tu- 
bular furnace at temperatures of 
up to 1,000 °C. In the short time 
while the solution is at that ex- 
tremely high temperature, the 
water evaporates, leaving only a 
metal -oxide compound in the 
form of a very fine, pure crystalline 
powder. 

News from NPEC '88 
At the 1988 National Professional 

Electronics Convention (NPEC), 
Larry Steckler CET /EHF was pre- 
sented with the National Elec- 
tronics Sales & Service Dealers 
Association's (NESDA) prestigious 
"Friend of Service Award," honor- 
ing the most significant contribu- 
tion by a person or company to the 
advancement of the independent 
sales and service industry in 1988. 

Mr. Steckler, a heavy promoter 
of the industry's trade associa- 
tions' causes, owns Gernsback 
Publications and is the publisher 
and editor -in -chief of Radio -Elec- 
tronics, Popular Electronics, and 
Electronics Experimenters' Hand- 
book. He is a member and chair- 
man of the board of the Electronics 
Industry Hall of Fame, and also 
happens to be a participating 
member of both NESDA and ISCET 
(International Society of Certified 
Electronics Technicians). 

A recurrent theme at NPEC '88- 
which was held in St. Charles, IL 
from August 1 -6, and included a 
wide array of management and 
technical seminars along with a 2- 
day trade show -was the need to 
improve service profitability. Dis- 
cussions focused on how im- 
proved communications between 
servicers and manufacturers can 
increase profitability for manufac- 
turers, servicers, and dealers. Also 
emphasized was the need for deal- 
ers to become more familiar with 
each manufacturer's warranty pol- 
icies, and for a hard line in nego- 
tiating rates with manufacturers 
annually. 

Management seminars covered 
negotiation techniques and lia- 
bility traps as well as basic man- 
agement skills. A variety of 
technical seminars provided pro- 
fessional instruction in the intri- 
cate workings of CD players, 
digital VCR's, super -VHS VCR's, 
and camcorders. R -E 
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la! JKTtH 1A AMA ITC" 
Complete customer satisiactio Complete customer satisfaction...superior service...friendly, knowledgeable personnel... 
quality merchandise...providing the best values in leading edge technology. 

OCILLOSWPE 
A remarkable value 

Z AXIS INTENSITY MODULATICN FAST IONS RISE TIME 

DMM -300 $79.95 
3.5 DIGIT DMM MULTI TESTER 
This full function 3.5 digit DMM otters highly accurate 
performance and a host of added features I Ire audible 
continuity. capacitance. transistor. temperature. and con- 
ductance to help you do the lob-fast Temperature probe. 
test leads and battery included 

Basic DC accuracy plus minus 0 25% 
DC voltage: 200mv- 1000V, 5 ranges 
AC voltage' 200mv -750V. 5 ranges 
Resistances. 200 ohms -20M ohms. 6 ranges 
Capacitance: 2000p1 -20 pt. 3 ranges 
Transistor Tester. 0 -2000 F 

Conductances. 200ns 
Fully overload protected 
Input impedance 10M ohm 

DMM-100 $29.95 
3.5 DIGIT POCKET SIZE DMM 
Perfect for the field service technician Shirt pocket sin. 
without compromising features or accuracy. Large, easy 
to read r.2" LCD display. Fully overload protected tor safet y 

2000 hour battery life with standard 9v cell Probes and 
battery included. 

Basic DC accuracy plus minus 0 5' %0 

DC voltage 2v- 1000v. 4 ranges 
AC voltage. 200v -750v. 2 ranges 
Resistance 2k ohms -2M ohms. 4 ranges 
DC current 2mA -2A. 4 ranges 
Input impedance 10M ohm 
Fully overload protected 
Approx. 5" x 3" a 1" Under 7 ozs. 

DPM -1000 $54.95 
3.5 DIGIT PROBE TYPE DMM 
Custom 60 pin LSI chip provides accuracy and re.iability in 
such a compact size Autoranging. audible continuity and 
data hold feature help you pinpoint the problem quickly 
Case and batteries included 

Basic DC accuracy plus minus 1% 
DC voltage. 2v- 500v. autoranging 
AC voltage: 2v -500v. autoranging 
Resistance: 2k ohms -2M ohms. autoranging 
Fully overload protected 
Input impedance :11Mohm 

TV SYNC FILTER 

DELAYED AND 

SINGLE SWEEP MODES 

*49995 
Wide bandwidth and exceptional 1mV DIV sensitivity make the 
..lodel 3500 a powerful diagnostic tool tor engineers or technicians 
at a remarkable price Delayed triggering allows any portion of 
a waveform to be isolated and expanded for closer inspection 

Holdoft allows stable viewing of complex waveforms 

EXCEFTICNALLY BRIGHT 5 CRT 

r}---X-Y O'EFATION 

t - l 

MODEL 2000 
S389.95 
. I MHz DUAL TRACE 
OSCILLOSCOPE 
Model 2000 makes frequency 
calculation and phase measurement 
quick and easy The component rester 
aids in last troubleshooting Service 
technicians appreciate the TV Sync 
circuits for viewing TV-V and TV -H 
and accurate synchronization of 
the video signal. Blanking, VITS. and 
V H sync pulses 

Exceptionally bright 5" CAT 
Built -in component lester 
TV Sync filler 
X -Y operation' 110.220 volts 

DMM-200 $49.95 
3.5 DIGIT FULL FUNCTION DMM 
Get highly accurate performance at a very affordable price 
Rugged construction. 20 amp current capability and 22 
ranges make it a perfect choice for serious field or bench 
work Low battery indicator and tilt -stand Probes and 2000 
hour battery included. 

Basic DC accuracy plus or minus 0.25% 
DC voltage 200mv- 1000V. 5 ranges 
AC voltage 200mv- 750V. 5 ranges 
Resistance: 200 ohms -20M ohms, 6 ranges 
AC DC current' 200uA -20A. 6 ranges 
Input impedance: 10M ohm 
Fully overload protected 
Approx. 7" x 31/2' x 1 rh". WI. 11 ozs. 

* 2 YEAR REPLACEMENT WARRANTY 
* 30 DAY MONEY BACK GUARANTEE 
* TOLL FREE TECHNICAL SUPPORT 
* NEXT DAY AIR SHIP AVAILABLE 

COPYRIGHT 11117 JOR MICRODEVICES y 
JDR INSTRUMENTS, 110 KNOWLES DRIVE, LOS GATOS. CA 95030 
RETAIL STORE: 1256 SOUTH BASCOM AVE, SAN JOSE, CA (408) 947 -8881 

MasterCard 

U/1L11èi[ : _ :_.. : all .:si) - 
CIRCLE 53 ON FREE INFORMATION CARD 
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VIDEO 
NEWS 

Battle of the Midgets. The fight between 
the 8mm -video and VHS -C formats is heating up. 
Last month I reported that Sony has further 
miniaturized the 8mm recorder's mechanical 
transport. While there has been no reported 
move to further miniaturize VHS -C, Matsushita is 
working to increase the recording and playing 
time of that format. One report indicates that 
there may soon be 30- and 40- minute VHS -C 
tapes, in addition to the current 20- minute 
types - presumably through the use of a thinner 
film base. Since most recent VHS -C camcorders 
also offer a one -third speed switch, the extended 
play mode will provide 90- and 120- minutes 
recording time. The 8mm format provides up to 
two hours recording time on a cassette in the 
standard play mode and four hours at half speed. 

Japanese manufacturers are beginning to 
introduce Super VHS -C format camcorders with 
high -fidelity stereo sound. While the 8mm sound 
is hi -fl, the camcorder models don't provide 
stereo. Sony is expected to offer a model with 
digital stereo sound, and some other 8mm 
adherents are planning analog stereo. To 
compete with Super VHS, you can expect to see 
the first models in the new 8mm Hi -Band 
subformat early in 1989. Hi -Band provides a 
picture with resolution comparable to S -VHS 
(Radio- Electronics, June 1988). 

Sony has already introduced its Video Walkman 
( "New Products," September 1988), combining a 
3 -inch LCD color TV set and an 8mm VCR in a 21/2 
-pound package -ideal for watching movies while 
riding the bus or waiting for the dentist. Not to be 
outdone, Matsushita has introduced a similar, 
slightly heavier package using the S -VHS -C 
format. It's on sale in Japan; there's no word yet 
on American marketing plans from Panasonic, a 
subsidiary of Matsushita. Sony's Video Walkman 
is due on the American market by the time you 
read this, for approximately $1,300. 

Stereo TV All Over. There are now more 
than 500 TV stations in North America 
broadcasting in stereo Multichannel -TV Sound 
(MTS), according to a survey by Television Digest, 
that turned up 514 MTS -equipped stations. Those 

. 

S 

DAVID LACHENBRUCH, 
CONTRIBUTING EDITOR 

stations are in all of the top market areas, and 
bring a stereo signal within the tuning range of 
more than 99% of American TV homes. While the 
total is still only about 35% of the 1,392 TV 
stations on the air in the U.S., it contains many of 
the major outlets. In addition, some 7,362 cable - 
TV channels carry MTS, according to a survey by 
the Recoton Corp. Those are all special satellite - 
delivered channels, and are in addition to those 
broadcast channels with MTS that the cable 
systems may be relaying. The 7,362 cable -TV 
channels constitute only 7.5% of the 97,600 
satellite -program channels on the nation's 8,800 
cable systems, but most of the stereo -sound 
channels are believed to be on the larger cable 
systems. In addition to MTS stereo, many cable 
systems also use FM signals to relay stereo sound 
for satellite -TV programs to subscribers. Some 
systems use both stereo -sound systems on the 
same channels to cover subscribers who have 
MTS - stereo TV sets as well as those who don't. 

Airvision. You take your seat in the airliner 
and instead of listening to music or reading a 
magazine, you flip the switch in the armrest to 
the TV news, a choice of several movies, language 
instruction, or a live picture of the plane's 
takeoff -and watch the small bright color screen 
embedded in the back of the seat in front of you 
(or in the between -seats console if you're 
traveling first class). You might even choose to 
play an exciting video game or two to while away 
your travel time. 

How far in the future is all of that? Would you 
believe this year? Philips of the Netherlands and 
Warner Brothers pictures say the first aircraft 
equipped with Airvision will have taken off by the 
time you read this. The viewing screens initially 
will be three -inch active -matrix back -lighted 
LCD's; at least five VHS videocassette players in 
the aircraft will be used as signal sources, with 
other sources possible. They're proposing the 
system for buses, taxicabs, trains, and ships, too. 
And a competing system, ACES (Airborne Cabin 
services and Entertainment System), with four - 
inch flat color CRT's has been developed by Sony 
and Sundstrand Data Control. 
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ELECTRONICS ENGINEERS & DESIGNERS BOOK CLUB° 

Take any 3 books for only $1 'values to) 
$198.40 

si 11P1':\ 1 Ot'II -With Quality, Affordable Professional Books 

THE INCYCLOPEOIA Of 

ELECTRONIC 
CIRCUITS 

ter, 
1938 560.00 
Counts as 2 

Tbellsolloosi 
t4sysisosoiSsepWB 

9785 $79.95 

BENCHTOP 
ELECTRONICS 
REFERENCE 

MANUAL 
.Elaf F MST 

2785 539.95 
Counts as 2 

DIGITAL IC 

HANDDOOK 

Et 
3002 $49.50 
Counts as 2 

7-7smimm1. 
AutoCAD 

2989 529.95 

80386 

2937 529.95 

2888 528.95 

J 
sauxsw wuao« 

MAW 011ntrs 
t>.MO 1;10UPONG 

9825 549.95 

LSI VL51 
TESTABILITY 

DESIGN 
rank 

9808 $34.95 

9781 868.95 

INDUSTRIAL 
ItOÓOCS is 
9794 535.95 

9799 549.95 

9083 529.95 

.89C S. 2 95 

(. 

9820 $46 95 

9773 544.95 

2958 S34 95 

9829 545.00 

2920 S28 95 

2672 549.50 
Counts as 2 

l 
9788 S49.50 

1-- 

VLSI 
IMAGE 
PESOCEBSING 

9832 536.95 

3019 539.95 
Counts as 2 

2720 532.50 

1962 522.95 

2697 519.95 

How the Club Works 
1 ( It BENEFIT: You get :3 hook, for S I.99 plus shipping a handling when suu join. You 

keep on saving with discounts from 21) to 50 as a member. 

YOUR PROFESSIONAL. BOOKSTORE BY MAIL: 1 {vers 3.4 weeks. sou will receive 

the l'.F: &D Book (loh News describing the Main Selection and Alternates, as well as b orus offers 

and special sales. ss ith hundreds of titles to choose front. 

AUTOMATIC ORDER: If you want the Main selection, do nothing and it will he sent to 

you aut atically. If you prefer another select' . or no selection at all. simply indicate your 
choice on the reply form provided. As a member, you agree to purchase at least 3 hooks within 
the net 2 years and mas resign at am time thereafter. 

BONUS BOOKS: Starting immediately sou will be eligible for our Bonus Book Plan with 
savings of up to 80'; off publishers' prices. 

IRONCLAD NO -RISK GUARANTEE: If not satisfied with your books, return then within 
10 days without obligation! 

EXCEPTIONAL. QUALITY: All books are quality publishers' edit' especially witted 
M our Editorial Board. 

EE&DBC Blue Ridge Summit. PA 17294 -0860 

SEND NO MONEY NOW! 

r 
INTRODUCTORY 10 -DAY FREE EXAMINATION 

ELECTRONICS ENGINEERS & DESIGNERS BOOK CLUB' 
Blue Rl(IL( summit. PA 17294-0860 

YES! Please accept my membership in the Electronics Engineers & Designers 
Book Club r and send me the volumes I have listed below, killing me only 
$1.95 plus shipping and handling charges. I understand that the hooks are 
sent on a 10 -Das Free Examination basis. If dissatisfied in any was, 1 mac 
return the hooks within 10 days and incur no further obligation. Otherwise, 
1 agree to pay the enclosed invoice promptly and to receive regular club 
bulletins as described in "flow the Club Works." To complete my member- 
ship obligation I need only purchase 3 additional hooks at regular members 
prices during the next 2 years. and may resign at any time thereafter. 

NAME 

ADDRESS _. 

CITY 

SIGNATURE 

L 

STATE /ZIP 

Valid for new members only. Foreign applicants will receive special ordering instructions. Canada 
must remit in U S funds. This order is subject to acceptance by the Electronics Engineers 8 

Designers Book Club' DRE-1288 J 
7 
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Learn to troubleshoot and 
service today's computer 
systems as you build a fully 
XT- compati "ble micro, 
complete with 512K RAM and 
powerful 20 meg 
hard drive 
Train the NRI Way- and 
Earn Good Money Servicing 
Any Brand of Computer 
Jobs for computer service technicians will almost double in the 
next 10 years according to Department of Labor statistics, 
making computer service one of the top 10 growth fields in 
the nation. 

Now you can cash in on this exciting opportunity - 
either as a full-time industry 
technician or in a computer 
service business of your 
own -once you've mastered 
electronics and computers 
the NRI way. 

NRI's practical 
combination of "reason - 
why" theory and hands -on 
building skills starts you 
with the fundamentals of 
electronics, then guides you 
through more sophisticated 
circuitry all the way up to 
the latest advances in 
computer technology. You 
even learn to program in 
BASIC and machine 
language, the essential 
language for trouble- 
shooting and repair. 

2 1%ain With a Powerful 
XT- Compatible 

Now With 20 
Meg Hard Drive! 

o 
To give you hands -on 
training with the absolute 
in state -of- the -art computer 

1.b.-.. 
--- - 

You build this powerful Packard Bell VX88 computer, 
all the while gaining a true mastery of computer 
electronics. Best of all, it's yours to keep for all your 
professional and personal computing needs. 

technology, NRI includes the 
powerful new Packard Bell 
VX88 computer as the 
centerpiece of your training. 
As you assemble this fully 
IBM XT- compatible micro 
from the keyboard up, you 
actually see for yourself how 
every section of your 
computer works. 

You assemble and test 
your computer's "intelligent" 
keyboard, install the power 
supply and 51/4" disk drive, 
then interface the high - 
resolution monitor. But 
that's not all. 

Your hands -on training 
continues as you install a 
powerful 20 megabyte hard 
disk drive- today's most - 
wanted computer peripheral - 
now included in your course 
to dramatically increase 
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Your NRI computer training includes 
all this: NRI's unique Discovery 
Lab' for circuit design and 
diagnosis NRI's hand -held 
digital multimeter featuring 
"talk- you -through" 
instructions on audio 
cassette A digital logic 
probe that lets you 
visually examine 
computer circuits 

The new Packard 
Bell VX88 computer 
with "intelligent" keyboard, 
360K double -sided, double - 
density disk drive, 512K 
RAM, 16K ROM 20 megabyte 
hard disk drive Bundled 
software including MS -DOS, 
GW- BASIC, word processing, 
spreadsheet, and database 
programs Packard Bell reference 
manuals with programming guidelines 
and schematics. 

throughout your 
training, you've 

got the full 
support of 

your personal 
NRI instruc- 
tor and the 

NRI technical 
staff, always ready 
to answer your 

questions and help you whenever 
you need it. 

FREE 100 -Page 
Catalog Tells More 

Send today for NRI's big, 100 -page, 
full-color catalog that describes 
every aspect of NRI 's innovative 
computer training, as well as 
hands -on training in robotics, 
video/audio servicing, electronic 
music technology, security 
electronics, data communications, 
and other growing high -tech career 
fields. If the coupon is missing, 
write to: NRI School of Electronics, 
McGraw -Hill Continuing 
Education Center, 3939 Wisconsin 
Avenue, Washington, DC 20016. 

the data storage capacity of your 
computer while giving you lightning - 
quick data access. Plus you work with 
exclusive word processing, database, 
and spreadsheet software, yours to 
use for your own professional and 
personal applications. 

As you build your computer, 
performing key demonstrations 
and experiments at each stage of 
assembly, you get the confidence- 
building, real -world experience you 
need to work with, troubleshoot, 
and service today's most widely 
used computer systems. 

No Experience Needed, 
NRI Builds It In 

This is the kind of practical, hands -on 
experience that makes you uniquely 
prepared to take advantage of 
today's opportunities in computer 

service. You learn at your own 
convenience in your own home. 

No classroom pressures, no 
night school, no need to quit your 
present job until you're ready to 
make your move. And all 

McGraw -Hill Continuing 
Education Center 
3939 Wisconsin Avenue, 
Washington D.C. 20016 

IICd is a registered 
trademark of 
International l íustmr.s 
Machines Corporation 

School of 
Electronics 

McGraw -Hill Continuing Education Center 
3939 Wisconsin Avenue. NW. Washington, DC 

Se CHECK ONE FREE CATAIÁX: ONLY 
Computer E7eclmniìes 

1 TV /Video /Audio Servicing 
I I Robotics 
I I Electronic Music Technology 
J Security Electronics 
I : Digital Electronics Servicing 

2(1016 

Electronic Design Technology 
Industrial Electronics 
Communications Electronics 
Basic Electronics 
Bookkeeping and Accounting 
Building Construction 
Automotive Servicing 

For Career courses 
approved under GI Bill 

check for details. 

Air Conditioning, Heating & Refrigeration 
Small Engine Repair 
Electrician 
Locksmithing & Electronic Security 
Travel Careers 
Telephone Servicing 
Paralegal 

Name (Please print) Agc 

Street 

City /Stale /Zip we'll give sou tomnrros.. Accredited by the National Home Study Council 3-128 
11 
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ASK R -E 
WRITE TO: 

ASK R -E 

Radio -Electronics 
500 -B Bi -County Blvd. 
Farmingdale, NY 11735 

Automatic editing 
I've heard that commercial televi- 

sion sends "station break" signals 
and other information during the 
vertical interval. Is there some way 
that I could take advantage of that to 
automatically edit commercials 
when I'm recording off the air ? -H. 
W., Santa Maria, CA 

It is with the greatest sorrow and 
deepest sympathy that I tell you 
there is absolutely nothing you 
can be sure of finding in the ver- 

HG. l 

tical interval other than equalizing 
pulses and the vertical -sync pulse. 
And however bad that sounds, 
that's only part of it. The complete 
story is even worse. 

Here's the deal: There are actu- 
ally two vertical intervals, one for 
each of the two fields of video that 
make up a full video frame. There 
are broadcast conventions defi- 
ning what's on a particular line in 
each of the fields but they're only 
conventions -not law. 

Figure 1 is the ideal vertical 
blanking interval as defined by the 
NTSC. Both fields are very similar 
in appearance and content but the 
timing difference between them 
lets television equipment know 
which field they're associated 
with. That information is impor- 
tant because it's used in maintain- 
ing sync for interlacing the two 
fields of standard video. 

The vertical interval is defined to 
be 20 -1/2 horizontal lines of video. 
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The first three lines contain six 
pre- equalizing pulses and their 
job is to maintain interlace. The 
next three lines are the actual ver- 
tical -sync signal. There are six ver- 
tical -sync pulses that most televi- 
sion equipment combines into 
one long negative pulse. The last 
three lines have six post- equaliza- 
tion pulses, identical to the pre - 
equalization pulses on the first 
three lines. 

Some of the remaining 11-1/2 lines 
in the vertical interval are used by 
broadcasters for other purposes. 
For example, lines 17 and 18 are 
where you'll find the VITS (Vertical 
Interval Test Signal), line 19 is the 
location for the VIRS, (Vertical 
Interval Reference Signal), and line 
21 is for Closed Caption data. But, 
sometimes those signals don't ex- 
ist, so don't count on finding them 
there. The important thing to re- 
member is that none of those sig- 
nals will help you eliminate 
commercials. 

But wait. There's even less. 
Once upon a time you could 

build hardware that would auto- 
matically edit commercials from 
black and white broadcasts. The 
basic idea was that commercials 
were in color so you could detect 
the colorburst and use it to put 
your VCR in pause. After all, the 
broadcaster would turn off the col - 
orburst during black and white 
video to keep things like false 
color and fringing from messing 
up the picture -but that is not true 
any more. 

WHAT'S A LOCAL -DISTANCE 
SWITCH? 

While watching a "Shoppers 
Channel" on TV, a radio was men- 
tioned that had a local /distance 
switch to help pull in distant sta- 
tions. How does that work? Is it an 
added amplifier or a stronger anten- 
na?- L.R.G., Franklinville, NC 

When designing a high- perfor- 
mance receiver, engineers often 
have to compromise between high 
sensitivity, high selectivity, or sig- 
nal- handling capability. A set de- 
signed for high sensitivity may be 
easily overloaded by strong sig- 
nals. Radio -frequency amplifiers 
designed to handle a wide range of 
signals can greatly increase the 
cost of the set. So, some designers 

include a way to provide high sen- 
sitivity when needed, and a way to 
reduce the sensitivity to prevent 
circuit overload in the presence of 
stronger- than -average signals. 

Radios that have local /distance 
switches are especially sensitive, 
and are easily overloaded by 
strong signals. When the switch is 
in the local position, it desensi- 
tizes the set by increasing the AGC 
(Automatic Gain Control) voltage 
to the RF amplifier or any stage 
that is ahead of the stage likely to 

be overloaded. To receive distant 
stations, the listener puts the 
switch in the distance position. 
That reduces the AGC voltage so 
that the RF and IF amplifiers will 
run with maximum gain. Also, in 
electronically tuned radios, the lo- 
cal /distance switch determines 
what stations scanning will stop at. 
For instance, if you were to press 
the scan button while the radio is 
set in the local mode, the radio 
would stop at only the strongest of 
the received stations. R -E 

Up to 

5OzSavings 
on Probes 

Model SP100 
Switchable 1X-10X 

Performance 
Guaranteed 

PROBES, , . TPI 
9178 Brown Deer Road 
San Diego. CA 92121 

Call toll free for informa- 
tion and free catalog: 
1- 800 -368 -5719 
1- 800 -643 -8382 In CA 

ORDER FROM THESE DISTRIBUTORS 
Or Phone Toll Free tor the Distrib11t1 '1. Y: 

1-800-535-9593 
1-800-462-9520 LA 

contact east Metermaster 

V 4 1 1 1 1 I I Is I 11 M V 1 

1-800-527-5018 
(214) 550-1923 TX 

1-800-225-5370 
(508) 682-2000 MA 

1- 800 -363 -6592 Canada 
1 -800- 363 -7601 OUE 

1-800-962-8128 
(213) 685-4340 CA 

C1L0OTRON 

JENSEN TOOLS INC. 

(602) 968 -6231 

,111IE0 ELECTRONICS,,, 
1-800-433-5700, (817) 336-5401 TX 

BCS 
(416) 661-5585 

(617) 879 -7650 

ELECTRONICS 
LIMITED 

WEST-COO IRE. 
(503) 283-0132 OR. (206) 223-1133 WA 
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LETTERS 

FROM RUSSIA... 
I read G.O.P.'s letter regarding 

vacuum tubes that appear to be 
manufactured in the USSR ('Ask 
R -E," Radio -Electronics, October 
1988), and your reply. It is quite 
possible that those tubes are, in 
fact, made in the USSR; U.S. 
Customs regulations require the 
country of origin to be marked on 
any imported item. 

I, too, have been an electronics 
technician for over ten years; for 
most of that time, I was with a gov- 
ernment agency. I regularly see 
tubes that are definitely manufac- 
tured in the USSR and Hungary-I 
get them through the Federal sup- 
ply system! I haven't seen any 
quality problems with those 
tubes; the ones that I have tested 
are right in line with the specifica- 
tions in my old RCA Receiving 
Tube Manual. Those of us who still 
work with vacuum -tube equip- 
ment are going to see more im- 
ported ones in the future, for one 
simple reason: There are many 
types of tubes that are no longer 
manufactured in the U.S. Once ex- 
isting stocks are depleted, they 

CALIBRATE 

For those of you who were con- 
fused on how to calibrate the 
Breath Alert blood -alcohol 
monitor (Radio -Electronics, Oc- 
tober1988), here's the missing Fig. 
9 so you can obtain the correct 
calibration voltages. We're sorry 
about the inconveniences. 

-Editor 

will all be imported from some- 
where- including the Soviet 
Union. 

In my opinion, G.O.P. should 
have nothing to worry about from 
"the authorities" by using those 
tubes. If they are good enough for 
Uncle Sam, they should be OK for 
everyone else. Electrons, for- 
tunately, are not political -they 
don't care who pushes them. 
Think of it as doing your bit to 
bring capitalism to the Soviet em- 
pire, and to give perestroika and 
glasnost a little help. 
GRAEME C. PAYNE 
Summerville, SC 

...WITH... 
I hate to burst your bubble, but 

you didn't do your homework be- 
fore you answered the inquiry on 
"Red Star" 6L6's. Without a doubt, 
the tubes in question were made 
in Russia. 

Because the U.S. and most, if 
not all, other foreign sources de- 
cided to abandon that section of 
the electronics market, the "Evil 
Empire" has moved in to fill the 
void. 

Get used to it -in the future, 
when you need a 6L6, KT66, 6CA7, 
or whatever to keep your trea- 
sured Ultra- Linear Williamson 
alive, that's where it's likely to 
come from. And hold your breath 
when you ask the price! 
AL YEAGER 
Portsmouth, NH 

...TUBES 
I'm afraid you really missed the 

mark with your answer to G.O.P. 
regarding his question about Rus- 
sian tubes: The part in question 
was almost certainly a Commie! 

The giveaway on that 6L6 is the 
overly large plastic base, coupled 

LETTERS 
RAD /O- EL ecTRON/CS 
500 -B B/- COUNTY BOULEVARD 
FARM /NGLi4LE, N Y 1/735 

with a large glass projection 
(about 1 -inch tall) at the bottom of 
the envelope. That device is 
notorious in the musical- instru- 
ment tech industry -for poor 
quality. Another problem one can 
encounter when installing those 
Russian 6L6's in guitar amps is that 
most musical- instrument amps 
operate the tubes in an upside- 
down position, using a spring - 
steel clamp to keep the tube in the 
socket. The Russian tube's base is 
too large to fit through the tube 
clamp, so the tech has to squash 
the clamp down against the chas- 
sis, or remove it. Either way, if the 
tube doesn't fry itself first, it will 
certainly commit suicide by jump- 
ing out of the hole when the amp 
is transported to jobs. Believe me; 
I learned that the hard way! 

High -power audio -output tubes 
are getting hard to come by these 
days, and the importers are turn- 
ing in droves to the few remaining 
tube producers. Most of the man- 
ufacturers currently producing the 
6L6 are in the communist bloc. I've 
seen that particular tube marked 
with such brands as RCA, GE, 
United, Radio Shack, Mullard, and 
Penta Labs, and it stamped with 
such countries of origin as USSR, 
Poland, East Germany, West Ger- 
many, Hungary, Yugoslavia, En- 
gland, France, and even U.S.A.! 
My contacts in the tube industry 
tell me that all of them, regardless 
of what's marked on the box or the 
glass, come out of a shoddy little 
factory in Yugoslavia. 

There are some good tubes to 
be had from Russia. There is an 
outfit that imports certain types, 
screens them extensively, and 
markets them under the brand 
name "Virgin Commies" (no kid- 
ding). You can find their ads in 
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NEW 
POCKET SIZE 

SIZE: 4" H x 3.5" W x 1" D 
MADE IN USA 

#TA -1005 

OPTOELECTRONICS INC. 

FREQUENCY 
COUNTERS 

T0 2.4 GHZ 
8 LED DIGITS 2 GATE TIMES 

ALUMINUM CABINET 
INTERNAL NI -CAD BATTERIES INCLUDED 

AC ADAPTER /CHARGER INCLUDED 

EXCELLENT SENSITIVITY 
& ACCURACY 

AC -DC PORTABLE 
OPERATION 

Small enough to fit into a shirt pocket, our new 1.3 GHz and 2.4 GHz, 8 digit frequency counters are not toys! They 
can actually out perform units many times their size and price! Included are rechargeable Ni -Cad batteries 
installed inside the unit for hours of portable, cordless operation. The batteries are easily recharged using the AC 
adapter /charger supplied with the unit. 

The excellent sensitivity of the 1300H /A makes it ideal for use with the telescoping RF pick -up antenna; 
accurately and easily measure transmit frequencies from handheld, fixed, or mobile radios such as: Police, 
firefighters, Ham, taxi, car telephone, aircraft, marine, etc. May be used for counter surveillance, locating hidden 
"bug" transmitters. Use with grid dip oscillator when designing and tuning antennas. May be used with a probe 
for measuring clock frequencies in computers, various digital circuitry or oscillators. Can be built into transmitters, 
signal generators and other devices to accurately monitor frequency. 

The size, price and performance of these new instruments make them indispensible for technicians, engineers, 
schools, Hams, CBers, electronic hobbyists, short wave listeners, law enforcement personnel and many others. 

STOCK NO: 
#1300H /A Model 1300H /A I -1300 MHz counter with preamp, sensitivity, < ImV, 

27MHz to 450MHz includes Ni -Cad batteries and AC adapter S169.95 

#2400H Model 2400H 10 -2400 MHz microwave counter includes Ni -Cad 
batteries and AC adapter $299.95 

Model CCA counter /counter, for debugging, ultra sensitive, < 50 micro 
volts at 15OMHzI 1 -600 MHz with adjustable threshold, RF indicator 
LED. Includes Ni -Cad batteries and AC adapter $299.95 

ACCESSORIES: 

#CCA 

#TA-100S 

#P-1 00 

#CC -12 

Telescoping RF pick -up antenna with BNC connector $12.00 

Probe, direct connection 50 ohm, BNC connector $20.00 

Carrying case, gray vinyl with zipper opening. Will hold a counter and 
#TA -10005 antenna. 910.00 

ORDER FACTORY DIRECT 
FLA (305) 771 -2050 1 -800- 327 -5912 visa. 

OPTOELECTRONICS INC. 
5821 N.E. 14th Avenue 

Orders to US and Canada add 5% of total ($2 min, $10 max) 
Florida residents add 6 %sales tax. COD fee $2. 

Ft. Lauderdale. Florida 33334 Foreign orders add 15% 

MasterCard 

4r7111CaiciwarMCa INC. 

:.4 Ow COUNTER 

L L i u^.0 00 ú 
2400H 

CUM 

FAST 

NO. 

IOW 

AVAILABLE NOWT 
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high -end audio -specialty maga- 
zines. Word has it that they reject 
about 90% of everything they get, 
though; that might explain their 
outrageous prices. 
W.A. "FAT WILLIE" WHITTAKER, 
JR. 

Denver, CO 

PATENTLY MISLEADING 
I was dismayed to see Don Lan- 

caster's extremely negative state- 
ments about patents ( "Hardware 
Hacker ", Radio -Electronics Oc- 

tober 1988), especially since most 
of them are untrue. Perhaps he is 
making a gross overgeneralization 
because of one unprofitable expe- 
rience he's had with patents. 

His admonition not to even 
think about patenting is absurd. 
As a patent attorney, I have several 
independent- inventor clients who 
have made handsome prof its- 
over $1,000,000 in one case -from 
patents. Consider Polaroid's re- 
cent award of over $10,000,000 
from Kodak, for infringement of 

CABLE TV * SPECIALS 

CONVERTERS 
JRX -3 DIC-36 Channel Corded Remote. 5129.95 

RCA 58 -3 58 channel set top with 

Jerrold Decode 599.95 

SB -3 - The Real Thing' 5109.95 

SB -3- Taiwan Copy S89.95 

DRZ- 3D1C -68 Channel Wireless 

with Decoder 5199.95 

ZENITH: Z -TAC Cable Add -On 5169.95 

VIEW STAR: MXC 2001 -65 Channel Wireless - 
with Parental Lockout 

MXC 2001 A -B -Same as above with 

A -B Switch 5109.95 

MXC 2501 -65 Channel Wireless 

with Volume 5119.95 

Universal V7472 -72 Channel Wireless Remote 

MTS Stereo Converter -Full 

Feature Decoder 

Compatible 5129.95 

MISCELLANEOUS 
OAK: ECONO -3V Mini -Code 

ECONO -3V Mini -Code Vari -Sync 

ECONO-3V Mini -Code Vari -Sync Plus 

Auto On -Off 

OAK: Sine -wave Anti -Jammer Kit 

OAK: M35B 36 Channel Converter - 
Decoder 

400 & 450 Handheld Transmitters 

MLD -1200 Channels 2 or 3 

Scientific Atlanta SA -3 

589.95 

589.95 

589.95 

5119.95 

539.95 

JERROLD: 

HAMLIN: 

NEW ITEMS: 

GENERAL 

INSTRUMENTS: 

5109.95 
529.95 

599.95 

5129.95 

VCU Amplified Video Switch 

Signal Amplifier 

ALL UNITS GUARANTEED. QUANTITY PRICES AVAILABLE. 

S59.95 

UNITED ELECTRONIC SUPPLY 
P.O. BOX 1206 ELGIN, ILLINOIS 60121 312 -697 -0600 

riari c /gS nN FRFF INFnRMATInN r.ARD 

Polaroid's instant -camera patents. 
And don't forget the major drug 
companies: As soon as a patent on 
a drug expires, the clones come in 
and sell what was formerly a 75- 
cent pill for 20 cents. Does Mr. 
Lancaster think that any of those 
patent holders would agree with 
him? 

His statement that three help - 
line callers are trying to get patents 
on old ideas may be true. But is it 
fair to blame the patent system for 
the patent applicants' failure to 
make adequate searches before 
filing? 

The Patent and Trademark Of- 
fice (PTO) does not offer poorer 
odds than a state lottery-the PTO 
doesn't offer any odds at all. It sim- 
ply grants a 17 -year monopoly on 
any invention presented to it (no 
matter how harebrained) that it 
finds to be substantially different 
from the prior art. It has no re- 
sponsibility for, authority over, or 
interest in the commercial success 
of the inventions that it patents. 
That is totally the responsibility of 
the inventor. A patent should nev- 
er be construed as any indication 
of commercial value -only that 
the invention is "unobvious" over 
the "prior art." 

Mr. Lancaster's statement that 
"Not one single patent in one hun- 
dred will ever show any positive 
cash flow" is a gross exaggeration, 
but has some truth. Probably only 
one in twenty patents is profitable 
or covers a commercial product. 
The low success rate of patented 
inventions is, again, not due to the 
patent system, but to the failure of 
most inventors to adequately in- 
vestigate their brainchild's com- 
mercial prospects before filing, 
and inadequate promotion there- 
after. I have devoted a whole chap- 
ter in my book (Patent It Yourself, 
Nolo Press) to the need for strin- 
gent commercial evaluation be- 
fore filing and another chapter to 
urge vigorous exploitation after fil- 
ing. However, I admit that many 
inventors still don't get that impor- 
tant message. 

Mr. Lancaster's statement that 
not one patent in a thousand will 
stand up if challenged is another 
wild exaggeration. At present over 
60% of all litigated patents are up- 
held. That doesn't count those 
that never make it to court be- 
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cause the infringer saw the hand- 
writing on the wall and agreed to 
pay the patent owner royalties. 

His claim that the side with the 
most resources wins in patent liti- 
gation has been changed by the 
reexamination procedure, where 
the validity of most challenged 
patents can be decided- econom- 
ically -by the PTO instead of in an 
expensive court proceeding. In lit- 
igation, the individual inventor 
has a tremendous advantage: In 
cases where an individual inventor 
sues a big company, juries love to 
find in favor of you- know -who. 

It is true that many valuable and 
successful products, like the Ap- 
ple and IBM computers, weren't 
covered by any major patents. But 
thousands of great products -Dol- 
by noise reduction, floppy disks, 
and videocassette tapes, to name a 

few electronic ones -are patented 
and earn handsome royalties. 

It is not true that many large 
companies won't look at outside 
ideas for fear of getting sued. Al- 
most every company in the U.S. 
will be glad to look at an outsider's 
ideas. They will protect them- 
selves by first having the inventor 
sign their "waiver" form, that re- 
quires the inventor to rely only on 
his or her patent rights. But they 
will look. Big companies have one 
major drawback: the Not- Inven- 
ted -Here syndrome. That's why I 

recommend in my book that in- 
ventors try only smaller compa- 
nies, which are more receptive to 
outside ideas. 

Finally, it might surprise Mr. Lan- 
caster to learn that each year the 
PTO issues about 75,000 patents, 
and that tens of billions of dollars 
change hands in the U.S. for the 
licensing and sale of patent 
rights -hardly something a hacker 
can ignore! 
DAVID PRESSMAN, 
San Francisco, CA 

BIOFEEDBACK FEEDBACK 
As a subscriber to Radio -Elec- 

tronics for about five years, I've en- 
joyed each and every issue, and 
I've even built a few of the projects 
detailed. The "Biofeedback 
Monitor" (ComputerDigest, Oc- 
tober 1988) sounded simple and 
interesting -like something I'd 
want to tackle. 

Most of the parts needed could 

easily be scrounged from my junk - 
boxes; the rest were readily avail- 
able locally. It went together very 
easily in one evening -after 
which, unfortunately, I spent a 

good deal of time troubleshooting 
its improper operation. 

I set out to use a CMOS NE555C 
to minimize the draw on my bat- 
teries, as I intended to use Ni -Cad 
rechargeables and wanted them to 
last as long as possible between 
charges. Building it with that in 
mind, I fell victim to a minor 

point- missed in the article -that 
can probably be safely ignored if 
using a non -CMOS 555. But it 
really caused me a headache. 

The functional block diagram 
for a 555 shows that pin 4 is called 
RESET, an active low -input signal. 
Typically, in non -CMOS applica- 
tions that input probably floats 
high. With the indeterminate 
nature of CMOS inputs, I was get- 
ting erratic operation; RESET was 
preventing the circuit from func- 
tioning as intended. That was re- 

Get your hands on the 
standard: POMONA. 

Since 1951 POMONA has grown to become the 
standard of the industry. And for good reason. Our 
test products assure honest test results because they 
are the best you can buy. Specify POMONA and get 
unsurpassed quality, the broadest product line, the 
greatest selection, the industry standard. 

For your FREE 1988 General 
Catalog, circle reader service 
number printed below 

POMONA 
ITT Pomona Electronics 
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Give up real -time capability for 
storage? Not with Tek! 
That's because analog capability is 
integral to low -cost Tek digital storage 
oscilloscopes. So you need only one 
instrument to make all your measure- 
ments efficiently. With no trade -offs. 

It's another Tek advantage: analog 
and digital in one familiar, affordable 
package. 

Select 
either 
mode 
at the 

push of a 
button. 
With digital 
storage you 
can capture 
events which 

are difficult if 
not impossible 

to see on con- 
ventional scopes. 

Pre and post trigger 
events. Fast transients. 

Copyright C 1988. Tektronix. Inc. All rights reserved TAD- 903A -2 

Single -shot events. Four screen photos spliced 
end to end illustrate the Elusive glitches. benefit of full four- screen 

Low -speed capture using the 2230's 4K 
record length. 

phenomena. 
Any waveform can be viewed for 

as long as you like. Or stored in 4K of 
memory for later analysis or com- 
parison to other waveforms. And if 

there's a question about a digital 
measurement, just push a button for 
real -time display analysis. 

Tektronix 2230 axi tiu.rincrsi 
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real -time advantage 
The affordable portables. 
These are the world's best -selling dig- 
ital storage oscilloscopes. And with 
the new 20 MHz Tek 2201 joining the 
family, there's now an even better 
selection -in bandwidth, perform- 
ance and price. 

Select for advanced features such 
as 100 ns glitch capture at any sweep 
speed, CRT readout, measurement 
cursors, multiple acquisition modes 
and hardcopy output, plus optional 
GPIB or RS -232 -C interfaces and 
software. 

These scopes are perfect for 
first -time digital users. And sea- 
soned operators will appreciate 
even more their versatility, con- 
venience and value. All backed 

Features 2230 2221 

Bandwidth 100 MHz 60 MHz 

Max. Sam- 20 MS /s 20 MS /s 
piing Speed 

2220 2210 2201 

60 MHz 50 MHz 20 MHz 

20 MS /s 20 MS /s 10 MS /s 

Vertical 8 -12 bits 8 -10 bits 8 bits 8 bits 8 bits 

Resolution 

Record 1K /4K 4K 4K 4K 2K 

Length Selectable 

Glitch Capture 100 ns 100 ns 100 ns No No 

CRT Readout/ Yes Yes No No No 

Cursors 

GPIB /RS -232 -C 

Options 

Warranty 3 

Price 

Yes Yes Yes No RS -232 -C 

Hardcopy 

-years on labor and parts including CRT 

$4995 $3995 $2995 $2395 $1495 

ACnlI1sITION 
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Each scope offers a range of 
capabilities you'd expect to 
find only in much more 
expensive instruments. 

by Tek quality and a 3 -year warranty. 
Discover the potential. Let Tek 

show you what you're missing ...with- 
out making you give up analog to see 
it. That's the real -time advantage of 
Tek digital storage. 

For easy ordering or more infor- 
mation call Tek Direct: 

1- 800 -426 -2200 s 
Téktronix 

COMMIT TFD TL1L%I:FLIE NCI 
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ELECTRONIC 
COMPONENTS 
CATALOG 

. . . . yours FREE 
by dialing 

1- 800 -992 -9943 
IN TEXAS, call; 1-800-346-6873 

Call Today for your FREE 
subscription to the latest 

Mouser Electronics Catalog. 
Contains 192 pages featuring 

over 17,000 in- stock, quality 
electronic components. 

..PLUS..Mouser's proven 
service and prompt delivery. 

Outside U.S.A., Send $2. 

la MOUSER 
ELECTRONICS 

1 2401 Hwy 287 North 
Mansfield, Texas 76063 

\ DISTRIBUTION 
CENTERS 

COAST -TO -COAST 
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DIGITAL VIDEO STABILIZER 
ELIMINATES ALL VIDEO COPY 
PROTECTIONS 

While watching rental 
movies, you will notice an- 
noying periodic color 
darkening, color shift, un- 
wanted lines, flashing or 
jagged edges. This is 
caused by the copy protec- 
tion jamming signals em- 
bedded in the video tape, 
such as Macrovision copy 
protection. Digital Video 
Stabilizer. RXII completely 
eliminates all copy protec- 
tions and lamming signals 
and brings you crystal clear 
pictures. 

FEATURES: 
Easy to use and a snap 
to install 
State-of-the-art in- 
tegrated circuit technol- 

160% automatic - no 
need for any 
troublesome adjust- 
ments 

Compatible to all types 
of VCRs and Ns 

The best and most excit- 
ing Video Stabilizer in 
the market 
Light weight (8 ounces) 
and Compact (1 x3.5x5') 
Beautiful deluxe gift box 
Uses a standard 9 Volt 
battery which will last 1- 

2 years. 

WARNING : 

SCO 
Electronics and 
RXII dealers do 
not encourage 
people to use 
the Digital 
Video Stabilizer 
to duplicate 
rental movies 
or copyrighted 
video tapes. 
RXII is in- 
tended to stabi- 
lize and restore 
crystal clear 
picture quality 
for private 
home use only. 

( Dealers Welcome ) 

ToOrder: $49 ea - S3 for FAST UPS SHIPPING 

1- 800 -445 -9285 or 516 -694 -1240 
Visa, M /C, COD M -F: 9 -6 (battery not included) 

SCO ELECTRONICS INC. 
Dept. Ct 1 82 Marine St. Farmingdale NY 11735 

Unconditional 30 days Money Back Guarantee 
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medied by adding a pullup here to 
the supply. 

After that small addition, all 
worked as advertised. My box is a 

resounding success at the office, 
where the challenge is to see who 
can relax the quickest. 
MARK J. CULROSS 
Fort Worth, TX 

ANTIQUE CAR -RADIO REPAIR 
"Antique Radios" (Radio -Elec- 

tronics, July 1988) referred to 
electronic replacements available 
for vibrators, but gave the impres- 
sion that they all required external 
mounting, gave inferior perfor- 
mance, and would detract from 
the value of the radio. 

We have been manufacturing a 

direct, electronic plug -in replace- 
ment for 6- and 12 -volt units for 
two years. They perform very well 
and do not require any mounting. 
They are also economically priced. 
We repair original vibrators, too. 
TERRENCE CHURCHMAN 
Radio Resurrection 
110 North El Nido Ave. 
Monrovia, CA 91016 

Prototyping Made Easy. In The Quantities You Require. 
Your Electronic Specialty Products 
distributor has a wide selection of 3M 
breadboards and prototyping labs in 
the quantities and styles you desire. 

We invented solderless breadboarding with 
one thought in mind: "make it fast and easy!" 
And we build these products with American 
made reliability. 

Whether your requirements demand 3M's 
A C E 100 Series solderless breadboards or 
Powerace prototyping labs with self- contained 
power supplies, or our newest Powerace labs 

with removable boards, you'll find what 
you need at your authorized 3M Electronic 
Specialty Products distributor. 

For educators, students, hobbyists and 
even professional designers, 3M prototyping 
products make circuit building and testing fun 
and easy. And whether you need one bread- 
board or a hundred, we've got them packaged 
as you need them. 

Your Electronic Specialty Products distribu- 
tor also has all the prototyping tools you'll need. 
Tools such as jumper wires, adaptor pins and 
patch cords. 

For the name of your nearest 3M AC E 

Board and Powerace distributor, can toll free 
800 -321 -9668 or (216) 354 -2101 in Ohio. 

Electronic Specialty Products 
3M Electronic Products Division 
9325 Progress Parkway 
Mentor, Ohio 44060 

We've Packaged Our Solutions. 
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For SUCCESS in your Vocation or Profession 
LEARNING is Where It's A t! 

You'll need a "Learning Environment" in your home (or office) 
to work on your degree with "the college that comes to you," 

GRANTHAM COLLEGE OF ENGINEERING 

Grantham makes your understanding of electronics and compu- 
ters its most important teaching objective. You are never rushed 
or held back; you study at your own pace. Learn more by self -paced 
home study, with Grantham instructors standing by to help you. 

A ccredited 
A.S. and B.S. Degrees 

Awarded 

Phone or write for our Home Study Degree Catalog: 

Phone 213 -493 -4421 (no collect calls) 
or write 

Grantham College of Engineering 
10570 Humbolt Street 

Los Alamitos, California 90720 

Grantham College of Engineering is accredited by the Accrediting Com- 
mission of the National Home Study Council in Washington, U.C. 

Now in Our 38th Year 

Grantham College of Engineering 
l'.O. Box 539, Los Alamitos, CA 90720 

Please mail me your free catalog with gives 
details of your home -study degree programs, 
including enrollment information. 

\I)I)NI.SS 

IAIE and LIP 

I< - I 2-NN 
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EQUIPMENT REPORTS 

Amdek's Laserdek 1000 

550 megabytes in the space 
of a floppy! 

CIRCLE 45 ON FREE INFORMATION CARD 

IF THE IDEA OF HAVING 550 MEGABYTES 

of optical storage at your fingertips 
intrigues you, but the thought of 
having to buy a high -priced exter- 
nal CD -ROM drive for that priv- 
ilege turns you off, then you 
haven't heard about Amdek's half - 
height CD -ROM for the IBM PC 
and its clones. 

Called the Laserdek 1000, this 
$895 CD -ROM drive fits into a sin- 
gle floppy- disk -drive bay. A half - 
length adapter board controls all 
CD -ROM functions and an assort- 
ment of software utilities put the 
drive through its paces -including 
a program that lets you use your 
CD -ROM drive as if it were an au- 
dio CD player. 

An obvious advantage of an op- 
tical disk is the amount of data that 
it can store. Because the holes are 
microscopic in size, much more 
data can be placed on an optical 
disk than can be put on a floppy 
disk. In fact, it takes over 1500 flop- 
py disks to equal the 550 -MB ca- 
pacity of a single CD. 

A compact compact 
The Laserdek 1000 is the first CD 

drive to install inside a PC. Pre- 
vious CD- ROM's, like Amdek's 
Laserdek 2000, have been full - 
height external units that must 

compete with the PC and other pe- 
ripherals for desk space. 

The Laserdek 1000 can be in- 
stalled in any IBM PC, XT, AT, or 
compatible. Installation is equiv- 
alent to installing an internal hard 
disk. The half -length card is inser- 
ted into any empty 8 -bit expansion 
slot and the drive is fitted into one 
of the drive bays; slide rails are 
available for AT installation. Power 
is obtained from the PC's power 
supply via a standard power con- 
nector. The drive contains four DIP 
switches that you don't have to ad- 
just unless you are installing more 
than one CD -ROM in the system. 

The software drivers automat- 
ically install themselves onto your 
hard disk using an installation util- 
ity. During the software- installa- 
tion process, your CONFIG.SYS 
and AUTOEXEC.BAT files are mod- 
ified to recognize the presence of 
the CD -ROM. When the system is 
rebooted, the Laserdek 1000 ap- 
pears as a D: drive (or E: drive, if 
you have two hard disks). You can 
then access the CD -ROM as you 
would any other disk drive, which 
means that you can display a direc- 
tory of the disk's contents. 

Software availability 
Within the last year, there has 

been a generous offering of gener- 
al- purpose CD's -including the 
very popular Microsoft Bookshelf 
(see the January 1988 issue of 
"Computer Digest" for a review). 
There is always the venerable 
Grolier Electronic Encyclopedia, 
and Lotus has announced that it 
will publish a trillion and a half 
pages of financial data that inter- 
faces with 1 -2 -3. 

The sounds of music 
When you're not running Micro- 

soft Bookshelf or some other CD 
application, you can use your 
Laserdek 1000 to play Tchaikovsky 
or Hank Williams. To use the 
Laserdek 1000 as an audio CD play- 
er, simply plug a set of head- 
phones into the front of the drive 
and run the audio software that 
comes with the drive. Headphone 
volume is adjusted by a control 
that is also located on the front of 
the drive. 

The audio software requires 10K 
and becomes RAM resident when 
installed, which means that you 
can go about your normal PC busi- 
ness while the music plays in the 
background. An Amdek utility al- 
lows you to select specific tunes 
from the disk, skip around tracks, 
or program the drive to play a se- 
quence of songs. 

If the rather thin sound of the 
earphones is objectionable, you 
can run the music through your 
stereo system by plugging into the 
jacks provided at the back of the 
drive. In its current configuration 
you will need a special connector 
(available from Amdek) to plug 
into the drive, but Amdek claims it 
will soon have standard RCA jacks 
on the Laserdek 1000 for the audio 
interface. 

Conclusion 
While the Laserdek 1000 isn't go- 

ing to set the world afire at $895, it 
continued on page 105 

www.americanradiohistory.com



JANUARY 1989 IssUE 
WATCH T 

OR 

FEATURING: 
ROCKET STROBE 
Find that model rocket easily, 
even in tall weeds or at night! 

PERSONAL 
POCKET PAGER 
Our build -it- yourself pager 
lets you stay in touch at 
home, work, or play! 

BUILD THE 
SPEEDI -WATT 
It's a motor controller, a 
light dimmer, and more! 

10 -MHz 
FREQUENCY 
COUNTER 
Build this valuable addition 
to any hobbyist's workbench! 

ON SALE NOVEMBER 
22 

ADDITIONALLY: 
GIZMO 
Our monthly look at what's hot in 

consumer electronics! 

1988 

E -Z MATH 
An easy -to- understand primer on the 
numbers of electronics! 

CIRCUIT CIRCUS HAM RADIO DX LISTENING 

COMPUTER BITS SCANNER SCENE 

ANTIQUE RADIO THINK TANK 
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NEW PRODUCTS 
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HOME -THEATER SOUND. Pre -re- 
corded video tapes are hot items: 
American households devote an 
average of 7.1 hours to watching 
them every week -spending al- 
most twice as much money on 
tapes than on going out to the 
movies. And an increasing percen- 
tage of those tapes are encoded 
for surround sound, as are some 
current made -for -TV movies. 

Shure Brother's HTS Theater 
Reference System, aimed at the 
top end of that viewing market, is 
the first complete audio system for 
home theater. 

The system centers around an 
exceptionally accurate su rrou nd- 
sound decoder, the HTS5300 Acra 
Vector Decoder, with wireless re- 
mote. 

Three HTS5OSPA Signal Process- 
ing Amplifiers -the direct links 
between decoder and speakers - 
balance the entire system. With 
switchable outputs, the appropri- 
ate amount of compensation can 

be added to each speaker, greatly 
reducing distortion. 

The system's array of six loud- 
speakers was designed to provide 
the best possible sound from the 
smallest possible speakers. It in- 
cludes one model HTS50CF cen- 
ter -front speaker, four model 
HTS5OLRS left- right- surround 
speakers, and the model 
HTS50SW subwoofer speaker. 

The multiple sound sources per- 
mit flexible seating arrangements 
anywhere within the perimeter of 
the speakers; a large room isn't 
required for good performance. 

The HTS Theater Reference Sys- 
tem -one decoder, three ampli- 
fiers, one center -front speaker sys- 
tem, four left- right- surround 
speaker systems, and one sub - 
woofer- speaker system -has a 

suggested retail price of 
$9600.00. -Shure Brothers, Inc., 
Home Theater Sound Division, 222 
Hartrey Avenue, Evanston, IL 
60202 -3696. 

SCANNING CABLE TESTER. This 
microprocessor -based tester auto- 
matically tests from one point to all 
other points of a data -interface ca- 
ble. It can program itself from a 
good sample, making it easy to 
test RS -232 cable prior to installa- 
tion. 

The unit features two rows of 26 
LED's and twin 2 -digit displays; the 
scanning sequence for shorts, 
opens, continuity, and miswiring 
is quickly identified. The user can 
choose the SCAN mode to test 
each cable lead automatically, or 
the STEP mode for one- step -at -a- 
time testing. 

A loop -back receiver module is 
included for remote testing of in- 
stalled cables. The tester "learns" 
from a good reference cable by 
storing the complete wiring con- 
figuration in memory. Then it se- 
quences a "comparison test" 
between the cable being tested 
and the stored memory. A PASS or 
FAIL determination appears in less 
than one second, and then the 
final wiring information appears as 
LED indications for the user's refer- 
ence. 

The unit comes equipped to test 
any RS -232 cable using male or 
female DB -25 connectors; op- 
tional adaptor cables for testing 
DB -9 cables and DB -25 varieties 
are available. The tester operates 
from a115 -volt AC source. With the 
optional purchase of six re- 
chargeable pen cells and battery 
holder, portable use is possible. 

CIRCLE 11 ON FREE INFORMATION CARD 
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The cable tester, with padded - 
vinyl carrying case, is priced at 
$359.00. -L -COM Data Products, 
1755 Osgood Street, North An- 
dover, MA 01845. 

AM /FM STEREO TUNER. Audio Dy- 
namics' T -2000E programmable, re- 
mote- controllable AM /FM tuner 
combines Schotz noise reduction, 
efficient interference rejection, 
and wide separation with attrac- 
tive, low- profile styling. It allows 
up to 10 AM and 10 FM stations to 
be programmed for instant access. 

Audiophile- quality features in- 
clude a 1.5 -dB capture ratio over 
the entire signal- strength range of 
25 to 65 dB, providing effective in- 
terference control even for weak 
stations. Separation is well over 30 
dB across the entire radio band, 
and Schotz noise reduction af- 
fords quieter stereo reception. 

The tuner's high performance 
and clean Euro -style design match 
Audio Dynamics' CD -2000e CD 
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player and CA -2000E integrated 
amplifier. Armchair operation of 
the tuner is possible with the wire- 
less remote control that is sup- 
plied with that amplifier. 

The T -2000E has a suggested list 
price of $349.00. -Audio Dynamics 
Corporation, 851 Traeger Avenue, 
San Bruno, CA 94066. 

SOLDER DISPENSER. A product 
that simplifies a frequently per- 
formed task is always welcome. 
The SOLDERSTAT wrist -strap dis- 
penser falls into that category, by 
slashing soldering time by as 
much as 40%. 

The spool dispenser is attached 
to an elastic or Velcro static -con- 
trol strap, so that up to 1/4 -pound of 
solder can be fed out directly from 
the wrist. The unit unsnaps for 
easy reloading. 

CIRCLE 13 ON FREE INFORMATION CARD 

The SOLDERSTAT, with an elas- 

tic strap for one -time adjustment, 
costs $8.00. With a Velcro strap, it 
costs $9.50. Options include an 
adjustable static -control elastic 
strap for $7.00, and a six -foot 
coiled grounding cord for $9.50. 
(Please add $2.00 for postage and 
handling to each order.) -SGW 
Co., 6414 Hallee Road, Joshua Tree, 
CA 92252; phone 1 -800- 537 -1535. 

SCANNER -RECORDING. Electron 
Processing's TAPE -SAVER TS -1 pro- 
vides a way for scanner owners to 

Model 2125 Osclll 
Same great features as 2120 
except with delayed 
swe 

R 9e6620 (519.40 
OEM ANNIVERSARY MICE 

Model 1541* Oscilloscope DC to 

40 MHz. Dual Trace, 6- CRT tenu 

Sensrtrvrty 
Reg 5845 

NUN ANNIVERSARI MILE 
$739,40 

Model 2160 Oscilloscope DC 

60MHz, dual trace. delay sweep 
6 -CRT, tmv sensnrvlty 

:839.40 Reg $995 
ION ANNIVERSARY Pulet 

Model 2520 Digital Storage 
20MHz. Dual Trace 2mv Sens 

Reg $1990 :1795.40 
Th ANNIVERSARY MICE 

Model 2521 Digits! Storage 
20MHz. Dual Trace CRT Readout. 

Cursors. RS232 Interlace 

Reg $3050 '2745.40 
11TH ANNIVERSARY Met 

[ 

1(t 6 i it!?°'® 
Model 1249 NTSC /RGB Color Bar 
Generator. Composite Video 
Output. RF Output $ 

Reg 419. g 
40 

LOTO ANNIVERSARY MICE 

Model 2009 MTS TV Storno 
Gesonlor Ideal for Stereo TV. 

Receivers, VCRs and Stereo 
Adapter Service 

s419.40 Reg 5499 7 
MN ANNIVERSARY MICE 

Model 2030 310 DIGIT LED 

BENCN Mullimeler S DCV 
Accuracy. ALL 33 Ranges and 
Functions are Push Button 
Selectable 
Reg $243 

11TH ANNVERSARS MICE 

Model 1645 Telephone Product 
Tesler Provides Basic Operation 
Tests for Corded and Cordless 
Telephones. Answermg Machtnes 
and Automatic Dialers 

Reg $495 :41540 
MTN AINR0ER0ARY enui 

Model 1603 Frq.ency Counter 
100 MHz. 8 digit display. zero 
blanking AC or Battery 

Reg 5199 5169.40 

'209 .40 

11Th Ae11111EnWT MICE 

We are celebrating our 40th Anniversary by offering 
you huge savings on BAK Test Equipment. 

' Send for FREE 480 page "Industrial 
Products Catalog ° I understand it is 
FREE with any order or If requested 
on company letterhead. (Other- 
wise. $495 fo cover catalog and 
shipping costs ) 

ORDER TOLL Plu 
1- 800 -323 -5925 

IN IWNOIS 

312- 297 -4200 
FAX: 312 -297 -6923 

Model 2120 
Oscilloscope 
DC to 20 MHz. Dual Trace, 
6" CRT, 1 my Sensitivity. 

Reg. $520 

Model 2005 RF Signal Generator 
100 Kir ., ". MHZ. In h 

fundamemii ,ands and 450 MHz 
in harmonics í1L`U 5.40 
Reg $195 

aerN aNM1ENMN7 MICE 

Model 3011 Feedlot Wender 
2 MHz. 4 digit display TTL 6 
CMOS pulse outputs s 199 40 
Reg $239 

den ANNwMaART MM:E 

Model 1630 DC Power Supply 
0.30V 0.36. high low current 
range. Low ripple 

Reg $251 0209.40 
MTN AINIIVERSAOT MICE 

:37yß 
Model 161 DC Power Supply 
isolated 0 -50V. 0 -26 in ranges 
lolly automatic shutdown. Ad' 
current limit 

'389.40 Reg $463 
MTN aMNaauM/ Moto 

Model 1650 Triple (NNW Power 

Supply two 0 -25 VDC IV 5A and 

5VDC tO 5A. fully automatic 
shutdown 

S Reg $489 409.40 
MTN ANNIVERSARY MICE 

Model 1653 AC Power Supply 
variable isolated 0 150 VAC P. 
2A. built -in isolation transformer 

Reg $200 '169.40 
wit ANA1RRSMY Pule! 

NEW! Model 388 -HD 

Hand -held 31/2 Digit LCD 

TEST BENCH 
41 voltage ranges, frequency 

counter, capacitance meter, 
logic probe, transistor and diode 
tester. All packed into a drop - 
resistant case. SPECIAL PRICE! 

Reg. $139 1194° 

JOSEPH ELECTRONICS, INC. Dept. R 

8830 N. Milwaukee Ave., Niles, IL 60648 
D Rush merchandise per attached order 
I understand rated accounts are shipped open 
account. otherwise send per credit card 
Include $5 00 per Rem for shipping and handling 
O Visa D Mosier Cord D Discover 
O Check Money Order O Push Catalog 
Card No Cop Date_ 
Nome 

Lasanh Company 

Street Address L ELEC RONCS CRy State Zip 
IL Res 7% To. 
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QUARTZ CRYSTALS FOR 
Industrial Equipment /Instrumentation 

Mir , pn t -r,i 
Computers/Modems 
TesUMeasurement 
Medical 

General Communications 
Channel element Service (VHF /UHF) 
Land Mobile 2 way 
Marine 
Aircraft 
Telemetry 
Monitors/Scanners/Pager% 

Amateursl2- MeterlGeneral Coverage 
CB /Hobbiest /Experimenter 

NEW 

For Optimum 
Stability and 
Reliability in 

Frequency 
Management 

ne 

The Pulse of Dependable Communications... 
Crystek Crystalsollers the, 'e FREE etalogor , the latest automated technology Custom designed or "oft the 
oscillators. ONenng state of the art crystal r oetponents mec h'-i' Crysrek meets the need. worldwide Were or call today' 

CRYSTEK CORPORATION 
DIVISION OF WHITEHALL CORPORATION 

SPEED-X 

2351/2371 Crystal Drive Ft. Myers. FL 33907 
PO Boy 061 t5 It Myers, IL 339066135 

TOLL FREE 1- 800 -237 -3061 
PH 813- 936- 2109ITWX 510- 951- 7448/FAX 813 -939 -4226 
TOLL FREE IN THE U.S.A. EXCEPT FLORIDA, ALASKA, HAWAII 
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"MADE IN U.S.A. 

JAN 
( Ea'.', clac 

I SINCE' 
1965 

We've been supplying quality 
crystals since 1965...long 

before the flood of cheap imports. 

We're still supplying quality 
crystals with: 

QUICK TURNAROUND 
LOW PRICE 
HIGH QUALITY 

TO SOLVE YOUR 
CRYSTAL 

PROBLEMS, 
CALL OR WRITE 

FOR THIS FREE 
CATALOG: 

JAN CRYSTALS 
P.O. BOX 06017 

VISA 
FORT MYERS, FL 33906 

(813) 936-2397 

TOLL -FREE: 1- 800 -237 -3063 
IN FLORIDA: 1. 800.226 -XTAL 

FAX ORDERS: 1-813-936-3750 
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avoid wasting recording tape dur- 
ing periods of scanner inactivity. 
The unit connects the tape record- 
er to the scanner and automat- 
ically switches the tape recorder 
on and off via its remote -control 
jack. With the "dead time" re- 
moved by the TS -1, an entire eve- 
ning's monitoring can be listened 
to in less than an hour. 

Standard mini -plugs are used to 
connect the scanner and the re- 
corder. A sub -mini plug connects 
to the recorder for on /off control. 
The recorder is controlled by a 

high -quality isolated -reed relay 
that will accommodate control cur- 
rents up to 1 amp. An internal 
speaker is provided so that the 
unit can be left plugged in during 
normal use, yet switched off when 
silent recording is desired. Speak- 
er -mode is controlled from the 
front panel, which also provides 
indicators for power and record- 
ing. The unit requires 115 -volts AC 
at 4 watts maximum. 

The TAPE -SAVER TS -1 interface 
costs $49.95. -Electron Processing, 
Inc., Sales Dept., P.O. Box 708, 
Medford, NY 11763. 

POWER -LINE MONITORS. HMC's 
Model WD121 and WV120C power - 
line monitors can save their users' 
time and money by revealing fluc- 
tuations in the line voltage that is 

',0 120 UN, 

010111 
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EXPAND YOUR CAREER HORIZONS... 

11111111111111 

ELECTRONICS 
EDUCATION 

OF 
TOMORROW 

TODAY 

100041 
Yy+9a 

.N1...r._-w.. _ ~!..... 1.111irs.'"INZ ® '4r 

-"mg 

"ME 

START WITH CIE. 
Microprocessor Technology. Satell'te Communications. 
Robotics. Wherever you want to go in electronics... 
start first with CIE. 

Why CIE? Because we're the leader in teaching 
electronics through independent study. Consider this. 
We teach over 25,000 students from all over the 
United States and in over 70 foreign countries. And 
we've been doing it for over 50 years, helping 
thousands of men and women get started in 

electronics careers. 
We offer flexible training to meet your needs. 

You can start at the beginner level or, if you already 
know something about electronics, you may want to 
start at a higher level. But wherever you start, you 
can go as far as you like. You can even earn your 
Associate in Applied Science Degree in Electronics. 

Le' us get you started today. Just call toll -free 
1- 800 -321 -2155 (in Ohio, 1- 800 -362 -2105) or mail in 

CIRCLE 60 ON FREE INFORMATION CARD 

The CIE Microprocessor Trainer helps you to learn how circuits with 
microprocessors function in computers. 

the handy reply coupon or card below to: 
Cleveland Institute of Electronics, 
1776 East 17th Street, Cleveland, Ohio 44114. 

C I E World Headquarters 
ARE -1C4 

Cleveland Institute of Electronics, Inc. 
1776 East 17th Street Cleveland, Ohio 44114 

Please send your independent study catalog. 
For your convenience, CIE will try to have a representative 
contact you - there is no obligation. 

Print Name 

Address 

City State 

Apt. 

Zip 

Age Area Code/Phone No 

Check box for G.I. Bill bulletin on Educational Benefits 
Veteran Active Duty MAIL TODAY! 

Just call toll -free 1- 800 -321 -2155 (in Ohio, 1- 800 -362 -2105) 
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Be an FCC 
LICENSED 
ELECTRONIC TECHNICIAN! 

J v k. a, 'I at home in span lime. 
No previous experience needed) 

No costly School. No commuting to class. 
The Original Home -Study course pre- 
pares you for the "FCC Commercial Radio- 
telephone License. This valuable license 
is your "ticket" to thousands of exciting 
jobs in Communications. RadioTV. Micro- 
wave. Computers. Radar. Avionics and 
more! You don't need a college degree to 
qualify. but you do need an FCC License. 
No Need to Quit Your Job or Go To School 
This proven course is easy. fast and low 
cost! GUARANTEED PASS - You get your 
FCC License or money refunded. Send for 
FREE facts now. MAIL COUPON TODAY! 

commanD PRODUCTIOnS 
FCC LICENSE TRAINING, Dept. 90 
P.O. Box 2824. San Francisco. CA 94126 

Please rush FREE details immediately! 
NAME 
ADDRESS 
CITY STATE ZIP 

supplied to expensive electronic 
equipment and by warning of sit- 
uations that could potentially 
cause damage. 

Digital Model WD121 features a 

high- accuracy, 3- digit, .8 -inch LCD 
display. Analog Model WV120C 
features easy -to -read scales. The 
monitors can be used to monitor 
the power line only, or they can be 
installed between the AC line and 
equipment. Both models measure 
true -RMS AC voltage. The compact 
units weigh only 1.5 pounds, with 
its outside dimensions of 4 x 5 x 
3 inches. 

The digital unit, Model WD121, 
costs $138.21; the analog Model 
WV120C costs $95.36. -HMC, P.O. 
Box 526, Canton, MA 02021. 

DESOLDERING BRAID. Kwik -Wik 
is a line of flux- impregnated cop- 
per braid for rapidly desoldering 
plated- through holes and DIP's. It 
quickly absorbs solder by capillary 
action, and eliminates the need for 
any kind of desoldering tools in 
many assembly and field- service 
applications. 

The copper braid is easy to use, 
by simply placing it on the joint 
being desoldered and holding the 
tip of a soldering iron against it. 
When the braid absorbs the solder 

CIRCLE 16 ON FREE INFORMATION CARD 

and turns silver it is then snipped 
off and thrown away. 

Kwik -Wik is available in four 
sizes: Thin (.03 inch), small (.06 
inch), medium (.08 inch), and wide 
(.10 inch), all on 5 -foot spools. It is 
list priced from $1.35 per spool in 
quantities of 11 to 99. -M.M. New- 
man Corporation, 24 Tioga Way, 
P.O. Box 615, Marblehead, MA 
01945. 
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Cut Your Video Servicing Time By 54% 
With the Market Proven VA62 Universal Video Analyzing System. 

Today's VCRs, TVs, and MTS Stereo TVs require a proven 
method to quickly isolate the defective component. New technology 
has made simple problem solving a time -consuming and expensive 
procedure. 

A survey of over 1500 Video Analyzer owners has shown that 
the VA62's unique signal substitution method has reduced their 
video servicing time by an average of 54 %, and increased their 
servicing profits. 

You can join the successful service centers that have cut their 
video servicing time and increased their profits with the VA62 
Universal Video Analyzing System. Call for a brochure on the VA62. 

Call 1- 800 -843 -3338, and increase your profits. 
In Canada Call 1- 800 -851 -8866. 

3200 Sencore Drive. Sioux Falls. SD 57107 100% American Made 
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Digital compass circuits 
The Earth's magnetic field 

Measuring magnetic fields 

A low -end PostScript driver 

Computer model prototypes 

HARDWARE 
HACKER 
A solid -state digital compass 

DO YOU REMEMBER THE SANTA CLAUS 

machine that we looked at a few 
columns back? Well, it turns out 
that you can now buy them off the 
shelf from the 3 -D Systems folks. 

The price (a house and two cars) 
may seem a tad on the steep side at 
first glance, until you allow for the 
obvious "Uh - compared to 
what ?" factor. And then you see 
that it becomes a rather astound- 
ing bargain. 

What it does is create a plastic 
prototype from a software data 
base by the selective laser harden- 
ing of a liquid plastic pho- 
topolymer. It is particularly good 
at machining the unmachinable, 
and can often do so in minutes 
rather than months. 

There are quite a few new 
hacker opportunities here. One is 
to start up a prototype "service bu- 
reau," similar to the laser- printer 
rentals at quick -copy centers. An- 
other is to come up with a super - 
cheap low -end Santa -Claus system 
that can, in fact, be built on a 

hacker budget. 
Meanwhile, bunches of your 

helpline callers have been asking 
for "low -end" PostScript graphics 
and typesetting routines that will 
work on dot -matrix printers. Well, 
to do that would be the equivalent 
of trying to install a Porsche engine 
on a skateboard. 

Nonetheless, Lasergo has fresh- 
ly announced its brand new 
Geoscript software that does give 
you some PostScript abilities for 
the cheaper and older printers. 
Cost is in the $200 range, and the 
software is primarily intended for 
IBM and its many clones. 

Our feature distraction this 

month involves a new solid -state 
digital compass. But first, let's take 
a quick look at . . . 

Computer modeling 
I must get a dozen calls a week 

from people that want to build 
some "simple" custom circuit that 
usually will involve a keyboard, a 

display, some I /O, and perhaps 
some storage. What I will usually 
do is tell them that the product 
already exists, that it costs around 
$30, and that it is scunging away in 
their neighbor's driveway. 

If you haven't guessed, it is 
called a Commodore 64, and thirty 
bucks is the typical yard -sale price. 

In this day and age, if you are 
designing any circuit that involves 
more than four chips total, you will 
save an incredible amount of time, 
money, and frustration by model- 
ing what it is that you think you 
want on a personal computer, 
doing as much as possible with the 
computer, and as little as possible 
with external custom hardware. 

Even if your ultimate goal is to 
build and sell a brand new prod- 
uct, starting the project off with a 

computer model will nearly always 
get you a better product out the 
door much faster. 

Why bother with a model? First 

NEED HELP? 

Phone or write your Hardware 
Hacker questions directly to: 
Don Lancaster 
Synergetics 
Box 809 
Thatcher, AZ 85552 
(602) 428 -4073 

DON LANCASTER 

and foremost, software is far easier 
to change than hardware. Once 
you have something doing what 
you thought you wanted it to, 
there will be many obvious im- 
provements and changes that will 
just be crying to be made. 

And the chances these days are 
overwhelming that a RAM -ROM- 
CPU circuit will be cheaper, have 
fewer chips, and will end up far 
more buildable than would a tradi- 
tional circuit built up out of a 

handful of CMOS or TTL chips. 

Earth's magnetic field 
There's an obscure electronics 

study area that is known as 
magnetohydrodynamics. 
Basically, if you have a moving and 
highly conductive pressurized gas 
or liquid, you can either generate 
an electrical current by applying a 

magnetic field, or else you can ap- 
ply an electrical current and gener- 
ate a magnetic field. 

The liquid iron -nickel core of 
Earth does indeed qualify as a 

humongous magne- 
tohydrodynamic generator. 

As such, it generates a very 
large, but rather weak, magnetic 
field. And that is why compasses 
point to the north. 

Well, sort of. 
Actually, that north pole of 

Earth's electromagnetic field is 
only roughly at the real north pole, 
and it wanders around from time 
to time. It even flops over and re- 
verses itself completely every few 
tens of thousands of years. 

The deviation from true north is 
called the magnetic declination. 

Here in Arizona, the magnetic 
declination is around 14 degrees 

33 

www.americanradiohistory.com



34 

easterly. In Kansas, the declination 
is nearly zero, while on the East 
Coast, the declination is a few de- 
grees westerly. 

You can find the declination for 
your region from any USGS to- 
pographic map. To do that, you 
take the declination at the time the 
map was published and add the 
yearly drift rate to it, and multiply 
by the map's age. The drift rate is 
usually negligible, except possibly 
for the oldest of maps. 

It is obviously very important to 
know whether you are using 
"true" or "magnetic" north, or 
very serious errors will result. 
Many better -grade compasses and 
survey instruments have adjust- 
ment screws that let you preset 
your declination. 

It is also very important to keep 
your compass or whatever com- 
pletely and totally level at all times. 
The magnetic field is also three di- 
mensional. It points "straight up" 
at the far north, "horizontal" near 
the equator, and "straight down" 
near the south pole. 

The vertical component of Ear- 

NEW FROM 
DON LANCASTER 

HANDS -ON BOOKS 
Hardware Hacker Reprints II 

Ask The Guru Reprints 
CMOS Cookbook 
TTL Cookbook 
Active Filter Cookbook 
Micro Cookbook vol I or II 

Enhancing your Apple I or II 

AppleWriter Cookbook 
Apple Assembly Cookbook 
Incredible Secret Money Machine 
PostScript Cookbook (Adobe) 
PostScript Ref. Man. (Adobe) 
PostScript Prog. Man (Adobe) 

UNLOCKED SOFTWARE 
PostScript Show & Tell (Ile /Mac /PC) 
Intro to Postscript VHS Video 
PostScript Perspective Draw 
PostScript Printed Circuits 
PostScript Technical Illustrations 
Postscript BBS stuff 
Absolute Reset Ile & Ilc 
AppleWriter /Laserwriter Utilities 
Apple Ram Card Disassembly Script 
Enhance I or ll Companion Disk 
AppleWriter CB or Assy CB Disk 

FREE VOICE HELPLINE 

24.50 
24.50 
18.50 
16.50 
15.50 
16.50 
15.50 
19.50 
21.50 
10.50 
16.50 
22.50 
22.50 

39.50 
39.50 
39.50 

39.50 
39.50 
19.50 
19.50 
49.50 
24.50 
19.50 
24.50 

VISA /MC 

SYNERGETICS 
Box 809 -RE 

Thatcher, AZ 85552 
(602) 428 -4073 
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SATURATED 

UNSATURATED 

FIG. 1 -AN UNSATURATED MAGNETIC MATERIAL will "pull in" the lines of force from 
Earth's or any other magnetic field. A saturated material will not. 

th's field is called the magnetic in- 
clination. One instrument to 
measure that is called a dipping 
needle. 

If your compass or whatever is 
not completely level, then your 
reading will end up as mix of the 
horizontal and vertical field corn - 
ponents, and will lie like a rug. 

It gets nasty fast on an airplane 
that is not flying level. On a bank, 
you can get a severe northerly 
turning error. One cure is to use a 

"floating" compass on gyro that 
stays level when the plane banks. 

Why would you want to hack 
Earth's magnetic field? Navigating, 
orienteering, and surveying are 
the three biggest reasons. 

Not getting lost is another. 
By carefully measuring the tiny 

variations over a very accurately 
gridded area, it is sometimes pos- 
sible to map buried features such 
as archaeological sites, lava tubes, 
ore bodies, or even larger caves. 

Further, there are two obscure 
but highly fascinating scientific 
fields that are known as 
archaeomagnetism and 
paleomagnetism. They study the 
history of the magnetic field's wan- 
dering, the first over thousands of 
years, and the second over hun- 
dreds of thousands. Accurate ab- 
solute dating is one application. 

For instance, when a prehistoric 
fireplace is used, its temperature 
exceeds the Curie point of the 
magnetic materials in its rocks, 
and all of the old fields are erased, 
just like erasing a cassette tape. 

As the fireplace cools, it takes an 
automatic snapshot of the inclina- 
tion and declination of the field at 
that instant and preserves it. 

By carefully measuring that mag- 
netic snapshot, the last -use time of 
the fireplace can be accurately and 
absolutely dated. Even pots can be 
dated if you assume they were 
fired right -side up. And anything 
nearby can be relatively dated 
through guilt by association. 

Simarily, the lava vents that 
cause sea floor spreading have a 

neat locked -in history of all the 
magnetic reversals that took place 
over time. That lets you accurately 
date all the extruded lava; and 
then you can measure the actual 
spread rate. 

But, to hack any of that, we need 
some way of .. . 

Measuring magnetic fields 
The strength of Earth's field is 

roughly one Gauss. That is a rather 
weak field, and special tricks are 
required if you want to accurately 
measure it. 

Obviously, a compass works like 
a champ. My favorite here is the 
good old Brunton, which is a cross 
between a high -end compass and 
a low -end survey instrument. 

You can build your own corn- 
pass by magnetizing a needle, 
sticking it through a cork and float- 
ing it in a cup of water. Ultra -cheap 
compasses are available by the 
bagful through Edmund Scientific. 

Only there are problems. A 
compass will give you direction 
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but it will not give you an ampli- 
tude. It is also a mechanical device 
subject to both settling and vibra- 
tion. Worst of all, it has damping 
problems, as does any other mov- 
ing mechanism. 

The Hall Effect is one solid -state 
way of measuring magnetic fields. 
That effect will cause a transverse 
voltage output to be generated in 
response to an input current in 
certain solid -state materials. While 
Hall- Effect devices are low in cost 
and readily available, most of them 
are not nearly sensitive enough to 
use as a solid -state compass. 

The F.W. Bell people do have 
some very large and very expen- 
sive Hall- Effect devices that do 
seem to have enough sensitivity, 
but something better is clearly 
needed. 

Another candidate is known as a 

proton precession magnetometer. 
What you do is take a baby bot- 

tle full of water and then wind a 

zillion turns of wire around it. You 
apply a strong current for a frac- 
tion of a second. The current 
aligns all of the deuterium atoms 
present in ordinary water into a 

fixed orientation. 
When the current is released, 

Earth's weaker magnetic field will 
cause the deuterium atoms to 
precess like miniature gyroscopes. 

The precession in turn induces 
an audio signal of a microvolt or so 
into the winding. The frequency of 
that fairly brief resultant signal is 
proportional to the strength of Ear- 
th's field. 

One very big limitation to pro- 
ton- precession magnetometers is 

that they only measure the total 
strength of the field, and not its 
direction. Another drawback is 
that you are working with ex- 
tremely small, quite noisy, and 
rather brief signals. 

It sure would be interesting to 
combine a modern digital signal - 
processing chip with some better - 
grade analog integrated circuits 
and see what could result. 

The most practical way of solid - 
state sensing Earth's magnetic field 
is with a beastie called a flux -gate 
magnetometer. 

Most magnetic materials have 
what is called a B -H magnetization 
curve. Up to a certain level, they 
behave linearly. Above a certain 
point, they will saturate and lose 

NAMES AND NUMBERS 

Assoc. of Energy Engineers 
4025 Pleasantdale Rd, Suite 420 
Atlanta, GA 30340 
(404) 447 -5083 

Autohelm /Nautech 
Anchorage Park, Eastern Road 
Portsmouth, Hants P03 5TD 
ENGLAND 

F.W. Bell 
6120 Hanging Moss Rd 
Orlando, FL 32807 
(407) 678 -6900 

Crystal Semiconductor 
Box 17847 
Austin, TX 78760 
(512) 445-7222 

Edmund Scientific 
101 E. Glouchester Pike 
Barrington, NJ 08007 
(609) 573 -6250 

Electronic Research 
P.O. Box 913 
Shawnee, KS 66202 
(913) 631 -6700 

Doug Garner 
NASA Langley, MS 471 
Hampton, VA 23665 
(804) 865 -3506 

KVH Industries 
850 Aquidneck Avenue 
Middletown, RI 02840 
(401) 847 -3327 

all of their magnetic properties. 
What you have done is "filled" 
them with all the magnetic energy 
that they can possibly hold. 

As Fig. 1 shows us, an ordinary 
magnetic material in its linear re- 
gion will "pull in' magnetic lines of 
force, since the permeability of 
the material is greater than air. 

Thus, a local distortion in Earth's 
magnetic field is created as the 
lines of force get "sucked in." 

On the other hand, if you cause 
the magnetic material to saturate, 
there is no attraction or con- 
centration of additional field lines, 
and Earth's field will ignore the ma- 
terial completely. 

So, if you do switch, or gate a 

magnetic material into and out of 
saturation, you will also alternately 
concentrate and later ignore Ear- 
th's field. Should you now add a 

Lasergo Inc 
9235 Trade Place, Suite A 
San Diego, CA 92126 
(619) 530-2400 

NASA 
Langley Research Center 
Hampton, VA 23665 
(804) 865 -3281 

Precision Winding 
109 South Knight 
Wichita, KS 67213 
(316) 942 -2811 

Silicon Systems 
14351 Myford Road 
Tustin, CA 92680 
(714) 731 -7110 

Siliconix 
2201 Laurelwood Road 
Santa Clara, CA 95054 
(408) 988 -8000 

Speleonics 
P.O. Box 5283 
Bloomington, IN 47407 
(812) 339 -7305 

3 D Systems 
12847 Arroyo Street 
Sylmar, CA 91342 
(818) 898 -1533 

USGS Cartographic Info 
Box 25046, MS 510 
Denver, CO 80225 
(303) 236 -5829 

new sense winding, current pulses 
will be induced into that winding 
every time Earth's field enters or 
leaves the material. 

The strength of the pulses will 
be proportional to Earth's magnet- 
ic -field strength along the sensing 
axis. 

The trick is to saturate and then 
unsaturate the fluxgate core with- 
out getting any of the drive current 
into the sense winding. Figure 2 

shows us one possibility. A toroid 
of special magnetic material with a 

"square" B -H curve is used, along 
with a toroidal drive winding. 

The sense winding is a linear 
overwrap of the toroid, going in 
one direction only. 

With proper circuit design and a 

reasonable amount of luck, most 
of the drive current and its resul- 
tant saturating field will stay inside 
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the toroid and thus not be picked 
up by the sense winding. 

Figure 3 shows us how a second 
quadrature sense winding can be 
added, giving us a sine and cosine 
output of the horizontal field com- 
ponent. We can now work with the 
ratio of those two signals and can 
often be more accurate. 

Solid -state compasses 
A fluxgate magnetometer seems 

to be the best approach today to 
building your own solid -state digi- 
tal compass. Options include 
working direct or at the second 
harmonic of the drive frequency, 

SENSE 

. 

CONTROL 

FIG. 2 -A FLUXGATE magnetomometer is 
built by using a control winding to alter- 
nately saturate and unsaturate a toroidal 
core. As Earth's magnetic field gets 
sucked into and out of the core, it induces 
pulses in the sense winding. All of the 
introduced pulses are proportional to the 
strength and the direction of Earth's mag- 
netic field. 

CORE: Magnetics 50086 -2F 

CONTROL: 143 turns #30 

SENSE: 1000 turns #35 

SINE SENSE 
0 0 

j . 

o 

o 

CONTROL 

FIG. 3- ADDING A NEW quadrature sense 
winding will give you both the sine and 
cosine of the field strength. When one is 
weak, the other will be strong. The final 
magnetic bearing is found by dividing the 
sine output by the cosine output. A list of 
possible winding details are also shown. 

FLUXGATE 
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FIG. 4-A SIMPLIFIED SCHEMATIC of a solid -state digital compass. The outputs are A/D- 
converted and then routed to a microprocessor that handles the bearing calculations and 
a suitable digital display. 

or of using a single or double 
quadrature sense winding, and of 
either working with nulls (by rotat- 
ing the sensor) or by using abso- 
lute amplitudes. 

In aircraft or radio -control 
model applications, one single 
fluxgate magnetometer can re- 
place both the traditional compass 
and its backup gyro. At the same 
time, a compensation winding can 
be added so as to minimize any 
northerly turning -error problems. 

That new approach to navigation 
is ridiculously cheaper and sim- 
pler than others. Figure 4 shows 
you the circuitry that is involved. 
What you have here on the driver 
is a 60 -kHz square -wave generator 
that drives both the magne- 
tometer and a pair of output -sens- 
ing gated half -wave demodulators 
and amplifying integrators. 

The two quadrature DC- output 
signals are proportional to the sine 
and cosine of the amplitude of Ear- 
th's magnetic field. They can be 
routed through an A/D converter 
and sent to a microprocessor for 
further processing. Surprisingly, 
only a few hundred bytes of very 
simple code are needed to pro- 
duce a complete digital compass. 

One source of prewound and 
ready -to -use flux gate cores is 
Precision Windings. Circuit 
boards and complete kits are avail- 
able from Electronics Research. 
Further info on licensing for resale 
or commercial use is available 
through Doug Garner. 

For more details on building 
your own digital compass, see the 
NASA Tech Brief LAR -13560 on An 
Improved Flux -Gate Magne- 
tometer, and A Magnetic heading 
Reference for the Electro /Fludic 
Autopilot from the December 1981 

and January 1982 issues of Sport 
Aviation. Updates to that earlier 
design are once again available 
through Doug Garner. Ask for the 
"Oshkosh 1987" and "Sensors 
Expo 1987" reprints. 

Solid -state compasses are also 
becoming commercially available 
from other sources at reasonable 
prices. Do check out your boating - 
supply store for more details. 

Those that I have looked at so far 
are British made and cost around 
$90. Unfortunately, they are not 
quite accurate enough for cave 
surveying and they lack a built -in 
level and inclinometer. 

continued on page 96 
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WITH CIE, 
THE WORLD 

OF ELECTRONICS 
CAN BE YOUR 
WORLD, TOO. 

Look at the world as it was 20 
years ago and as it is today. 

Now, try to name another field 
that's grown faster in those 20 years 
than electronics. Everywhere you 
look, you'll find electronics in 
action. In industry, aerospace, 
business, medicine, science, 
government, communications - 
you name it. And as high 
technology grows, electronics will 
grow. Which means few other 
fields, if any, offer more career 
opportunities, more job security, 
more room for advancement -if 
you have the right skills. 

SPECIALISTS NEED 
SPECIALIZED TRAINING. 

It stands to reason that you 
learn anything best from a 
specialist, and CIE is the largest 
independent home study school 
specializing exclusively in 
electronics, with a record that 
speaks for itself. According to a 
recent survey, 92% of CIE 
graduates are employed in 
electronics or a closely related 
field. When you're investing your 
time and money, you deserve 
results like that. 

INDEPENDENT STUDY 
BACKED BY PERSONAL 
ATTENTION. 

We believe in independent 
study because it puts you in a 
classroom of one. So you can study 
where and when you want. At your 
pace, no somebody else's. And 
with over 50 years of experience, 
we've developed proven 
programs to give you the support 

such study demands. Programs that 
give you the theory you need 
backed with practical experience 
using some of the most 
sophisticated electronics tools 
available anywhere, including our 
Microprocessor Training 
Laboratory with 4K of random 
access memory. Of course, if you 
ever have a question or problem, 
our instructors are only a phone 
call away. 

r 

START WHERE YOU WANT, 
GO AS FAR AS YOU WANT. 

CIE's broad range of entry, 
intermediate, and advanced level 
courses in a variety of career areas 
gives you many options. Start with 
the Career Course that best suits 
your talents and interests and go as 
far as you want -all the way, if you 
wish, to your Associate in Applied 
Science Degree in Electronics 
Engineering Technology. But 
wherever you start, the time to start 
is now. Simply use the coupon 
below to send for your FREE CIE 
catalog and complete package of 
career information. Or phone us, 
toll -free, at 1-800-321-2155 (in Ohio, 
1- 800 -523- 9109). Don't wait, ask for 
your free catalog now After all, 
there's a whole world of electronics 
out there waiting for you. 

CIE 
Cleveland Institute of Electronics, Inc. 
1776 East 17th St ̂ eet. Ceveland, Or+,o 44114 

Member NHSC 
Accredited Member National Home Study Council 

CIE Cleveland Institute of Electronics, Inc. 
1776 East 17th Street. Cleveland, Ohio 44114 

ARE -106 

YES... I want to learn from the specialists in electronics -CIE. 
Please send me my FREE CIE school catalog, including details about 
CIE's Associate Degree program, plus my FREE package of home 
study information. 

Name (print): 

Address: 

City: State: Zip: 

Age: Area Code /Phone No.: / 

Check box for G.I. Bill bulletin on educational benefits. MAIL 
Veteran Active Duty TODAY! 

CIRCLE 60 ON FREE INFORMATION CARD 
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OBSERVED AND ONE- YEAR -AHEAD PREDICTED SUNSPOT NUMBERS 

STANLEY LEINWOLL, 
CONTRIBUTING EDITOR 

SOLAR CYCLE 21 

BEGINNING JUNE 1976 

..: 
M 

N 

LEGEND 
OBSERVED SMOOTHED 
PREDICTED SMOOTHED 

SOLAR CYCLE 22 

BEGINNING SEPTEMBER 1986 

MEAN OF CYCLES 8 -20 

JUNE JUNE JUNE JUNE 
1976 1977 1978 1979 

THE FIRST MAJOR IONOSPHERIC STORM 

of the current sunspot cycle oc- 
curred last May, when a massive 
flare erupted on the sun, causing a 

virtual radio blackout throughout 
the world for several days. 

During the early days of radio, 
before things like solar flares and 
geomagnetic storms were under- 
stood, many radio hobbyists took 

JUNE JUNE 
1980 1981 

JUNE 
1982 

JUNE JUNE JUNE JUNE JUNE JUNE JUNE JUNE 
1983 1984 1985 1986 1987 1988 

FIG. 1 

their receivers apart during such 
radio storms looking for bugs that 
didn't exist, because they thought 
their receivers weren't working 
properly. 

With increasing sunspot activity 
there will be more blackout -pro- 
ducing storms, caused by a grow- 
ing number of solar flares. Before 
you dismantle your receiver, we 

1989 1990 

suggest you listen to WWV, the 
National Bureau of Standards time 
and frequency station, which 
broadcasts continuously on 2.5, 5, 
10, 15, and 20 MHz. In addition to 
giving the correct time every min- 
ute, WWV also broadcasts hourly 
geophysical alerts that describe ra- 
dio conditions during the pre- 
vious 24 hours and give a forecast 
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Discover- Explore- Experience 
Today's Electronics With ... 

McGraw-Flu s 
Contemph . 

EJectronis a 41, 

Series 

i 

-11 

Now you can meet the challenges of today's 
electronics quickly and easily. This professional 
level learning series is as innovative as the 
circuitry it explains and as fascinating as the 
experiments you build and explore! And it's for 
anyone who has an interest in electronics .. . 

from the hobbyist to the professional. 

Thousands Have Already Experienced 
the Excitement! 
Today's high-tech world demands an entirely new 
and innovative approach to understanding elec- 
tronics. That's why McGraw -Hill has developed 
this unique "hands-on" learning method that 
brings to life the dynamics of the new electronics. 
It's a unique combination of interactive materials 
that gets you involved as you build and exper- 
iment with today's latest electronic circuitry. 

Just how well this innovative learning 
approach meets the challenge of the new 
electronics is confirmed by those who have 
already completed the Series ... "You have put 
me right into the middle of an extraordinary 
learning experience. With each lab exercise 
I have gained a new understanding of the 
intricacies of today's electronics " Or .. . 

"For me, the Series was just the answer. I felt 
confident within my specialty, but my grasp of 
other areas of electronics was slipping away. 
Your Series helped me upgrade my knowledge 
of the latest electronics concepts." Or this from a 

company director of training... "We manu- 
facture sophisticated electronic products, with a 
lot of people in sales, assembly and purchasing. 
McGraw -Hill has answered a real need in 
helping our employees see the total picture. 
They now communicate with customers and 
each other more effectively." 

Your Involvement in the New Electronics 
Begins Immediately. 
You master one subject at a time with 15 

McGraw -Hill Concept Modules, sent to you one 

every 4 to 6 weeks. You waste no time on 
extraneous materials or outdated history. It's 
an entertaining, lively, nontraditional approach 
to the most modern of subject matter. 

Your very first module takes you right to 
the heart of basic circuit concepts and gets you 
ready to use integrated circuits to build a digital 
oscillator. Then, you'll verify the operation of 
different electronic circuits using a light emitting 
diode (LED). 

And each successive module brings you 
up to speed quickly, clarifying the latest 
advances in today's 
electronics .. . 

from digital logic 
and micro- 
processors to 
data communica- 
tions, robotics, 
lasers, fiber optics, 
and more. 

Unique 
Combination of 
Interactive Instruction 
Materials Makes 
Learning Easy. 
Laboratory experiments, 
vividly illustrated text 
and interactive cassette 
tapes all blend together 
to give you a dear, simplified understanding of 
contemporary electronics. 

With each module, you receive a McGraw - 
Hill Action -Audio Cassette that brings to life the 
facts and makes you feel as if you're partici- 
pating in a lively dialogue with experts. 

Your ability to quickly make this knowledge 
your own is further aided by strikingly illustrated 
texts that use diagrams, explanations, illustra- 
tions, and schematics to drive home and rein- 

force the meaning of each important point. 
Carefully indexed binders conveniently 
house all this material, as well as the instruc- 
tions that will guide you through your 
"hands-on" lab experiments. 

Throughout your Series, laboratory 
experiments reinforce every significant concept. 
With this essential "hands-on" experience using 
actual electronic components, you master prin- 
ciples that apply all the way up to tomorrow's 
VLSI (Very Large Scale Integrated) circuitry. 

Discover, Explore, 
Experience for Yourself - 
15 -Day Trial. 

In all ways, the Contem- 
porary Electronics Series is 

an exciting learning 
experience that offers 

you the quickest 
and least expen- 
sive method 
available to 
master today's 

electronics .. 
and the only one 
with "hands-on" 

experience. 

To order 
your first 
module for 
a 15-day 

trial examination, simply complete the card 
and send today! If the card is missing, write 
to us for ordering information. 

L\_ 

With your first module, you'll build this solderless 
breadboarding system. As you add additional boards, 
you create inaeasingly complex circuits easily and 
quickly, bringing today's electronics concepts to life. 

McGraw -Hill 
Continuing 
Education Center 

3939 Wisconsin Avenue, NW 
Washington, DC 20016 
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ATTENTION' 

ELECTROjJt 
çHNL 

EARN YOUR L 
B.S.E.E. 
DEGREE 

THROUGH HOME STUDY 

i 

Our New and Highly Effective Advanced- Place- 
ment Program for experienced Electronic Tech- 
nicians grants credit for previous Schooling and 
Professional Experience, and can greatly re- 
duce the time required to complete Program and 
reach graduation. No residence schooling re- 
quired for qualified Electronic Technicians. 
Through this Special Program you can pull all of 
the loose ends of your electronics background 
together and earn your B.S.E.E. Degree. Up- 
grade your status and pay to the Engineering 
Level. Advance Rapidly! Many finish in 12 
months or less. Students and graduates ri at 50 
States and throughout the World. Established 
Over 40 Years! Write for free Descriptive Lit- 
erature. 

COOK'S INSTITUTE 
OF ELECTRONICS ENGINEERING 

CTE 4251 CYPRESS DRIVE E JACKSON. MISSISSIPPI 39212 

CIRCLE 58 ON FREE INFORMATION CARD 

for the following 24 hours. The 
messages are broadcast at 18 -min- 
utes past the hour, every hour, and 
are updated every three hours. 

WWV and its sister stations, 
WWVB and WWVH, provide nu- 
merous other services, including 
standard time and frequency infor- 
mation, and marine storm warn- 
ings. National Bureau of Standards 
publication 432, entitled Time and 
Frequency Dissemination Ser- 
vices, can be obtained free of 
charge by writing Diana Gibson, 
Time and Frequency Division, Na- 
tional Bureau of Standards, Boul- 
der, Colorado 80303. 

General Conditions 
With sunspot activity relatively 

high and increasing, daytime DX 
will be good to excellent, with the 
15 -,17 -, and 21 -MHz bands provid- 
ing numerous opportunities. The 
amateur 10 -meter band will also 
open regularly. In addition, DX 
Citizens Band openings will be- 
come more frequent. 

At night, conditions will be bet- 
ter than they were last winter, 

SHORTWAVE RADIO 
Discover one of most in- 

credible collections of electric - / ity and electronics books to \ r come along in years. You'll find r IVY scores of high quality new "` books and reprints of rare old eh, 
w ' \ books on building and collect- 

ing old time radios including 
spark -gap transmitters, crys- 
tal sets, regenerative and other 
antique receivers, early teleph- 
ony and television, and more! 

Tesla Coils! 

B KS 

Build Tesla coils, induction 
coils, Wimshurst and other 
lightning bolt generators! Re- 
wind and repair motors! Design 
and build electrical generators! 
Get high power from auto alter- 
nators! You'll find quality books 
on these topics and much more! 

Wide Variety! 
You'll find plans and info on all 
types of unusual equipment from 
Li,ers to century-old induction 
r ails! Build equipment your 
f rands haven't even heard of! 

Write for a catalog! p0 Box 12 -WA2, Bradley IL 60915 
Write for your copy of 

Lindsay's new Electrical 
Books catalog and see for 
yourself what you've been 
missing! Send $1.00 (US & 
Canada) or $3.00 foreign air- 
mail. We'll send your catalog 
immediately! Write today! 

Fringe 
Science! 

I 
You 'll even discover 

a strange collection of books on "Fringe 
Science' - lost continents, perpetual 
motion, unusual phenomena recorded 
throughout the centuries. and much 
more. Explore the strange world that 

L 
"lies between fact and fiction! 

mill ... ... ... ... maw ... - Lindsay's Electrical Books 
.:..- t:e. 

I 
I 
I 
I 

Enclosed is $1.00. Send me a copy of 
I 1 Lindsay's Electrical Books catalog via first 

class mail! 

Name 

Address I 

Litt' St Zip_ J 

when only the 6 -MHz band was 
reliable for long periods. This year, 
the 9 -MHz band will be useful for 
DX; even the 11- and 15 -MHz 
bands will open over long circuits 
from southerly locations, such as 
Africa and Latin America. 

Because noise levels due to 
thunderstorm activity are at a mini- 
mum in the northern hemisphere 
during the winter, broadcast -band 
DX will improve significantly dur- 
ing the hours of darkness. 

We are currently in the 22nd re- 
corded sunspot cycle. Based on 
the average of the first twenty-one 
sunspot cycles, the following is a 

general summary of sunspot cycle 
behavior: 

The average period of a sunspot 
cycle, from minimum to maximum 
and back to minimum is 10.7 years. 

The average period from the be- 
ginning of a cycle (minimum) to 
the maximum is about 4 years. 

The average period from the 
maximum to the minimum of a cy- 
cle is approximately 6.7 years. 

Figure 1 is a composite drawing, 
courtesy of the Institute for Tele- 
communications Sciences, that 
shows the average of cycles 8-20 
(the period during which accurate 
records have been kept). Superim- 
posed on that, is the complete cy- 
cle 21, the last complete cycle we 
have had. It can be seen that cycle 
21 was considerably above aver- 
age. Its maximum, observed in 
December 1979, was the second 
highest ever observed, with a 

smoothed number of 165. 
Sunspot numbers are smoothed 

because month -to -month aver- 
ages can vary widely, and scientists 
have found that by smoothing sun- 
spot numbers, a more accurate as- 
sessment of trends can be made. A 
smoothed number for a given 
month (R7) can be obtained using 
the following equation: 
R7 = (N1 + N2... + N7... + N13) / 13 
where N1 -N13 are sunspot num- 
bers for 13 consecutive months 
and R7 is the smoothed number 
centered on the seventh month of 
the sequence. It can be observed 
that a smoothed sunspot number 
can't be obtained until monthly 
numbers for six months afterward 
are available. Monthly numbers 
are obtained by averaging daily 
values during each month. 

continued on page 95 
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Radio 
Electronics DUfli 

117 PRACTICAL 
IC PROJECTS 
YOU CAN BUILD 

2645T -117 PRACTICAL IC PROJECTS 
YOU CAN BUILD $10.95. Dozens of fully - 
tested, ready -to -build circuits you can put to- 
gether from readily -available, low cost IC's! 
There are a total of 117 IC circuits ranging 
from an audio mixer and a signal splitter to a 
tape -deck amplifier and a top- octave gener- 
ator organ! From TAB Books. To order your 
copy send $10.95 plus $2.75 shipping to 
Electronic Technology Today Inc., P.O. 
Box 240, Massapequa Park, NY 11762- 
0240 

ZENITH SSAVI UHF input from $169, ch. 3 
input $229, reconditioned. UHF SSAVI hand- 
book $6.50 ppd. Used Sylvania 4040 w /re- 
mote $169. New N -12 -VS $99, ch 2 or 3. 
MLD -1200s ch 2 or 3. Converters & accesso- 
ries. Satellite systems. New Panasonic 2, 3, 6 

or 12 line /8 to 32 extension telephone sys- 
tems. Systems with key phones: two lines 
from $675; three lines from $1149. catalog 
$1. AIS SATELLITE, INC., 106 N. 7th St. /D, 
Perkasie, PA 18944.215- 453 -1400. 

CIRCLE 192 ON FREE INFORMATION CARD 

THE MODEL WTT 20 IS 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 1/4 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 

CALL NOW 
AND 

RESERVE 
YOUR SPACE 

6 + rate $890.00 per each insertion. 
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. 

PANASONIC CABLE CONVERTERS, 
Wholesale and Retail. Scientific Atlanta and 
Pioneer Cable Converters in stock. Pan- 
asonic model 140N 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 

RADAR SPEED SYSTEMS & GUNS. Pro- 
fessional X and K band police models for 
clocking speeds in car & boat racing, skiing, 
baseball, etc. Starting at $269 used, $350 
reconditioned. Moving and stationary units 
available with dual displays. All units are road 
tested and have a 30 -day warranty. We carry 
a complete line of TV accessories and Pan- 
asonic multi -line business telephone sys- 
tems. Catalog $1. AIS SATELLITE, INC., 
106 N. 7th St. /C, Perkasie, PA 18944. 
215 -453 -1400. 

CIRCLE 81 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 

BEFORE AFTER 

_ 

1.14" ..__ 

PROFESSIONAL VIDEO new exclusive 
color video correlater with unique super comb 
filter. Allows you to reposition color back in- 

side its boundaries due to poor quality broad- 
casts and tapes. Restores edge sharpness to 
near rgb look with reduction of background 
noise. Black pedestal level set a must for big 
screens. S -VHS and ED -BETA supported. 
PR/4 $299.95 others from $139.95 
DX -TELE -LABS 6601 E. Clinton St. Scotts- 
dale AZ. 85254 (602)998 -3966 

CIRCLE 194 ON FREE INFORMATION CARD 
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ENJOY CABLE TV MORE THAN EVER vi SNOOPER STOPPER /DATA BLOCKER 
Prevent cable Removes beeping Cable TV descramblers 

'- companies from sound from your are being sold by the 
spying on you to FM when radio thousands, but few peo- 
see how many is connected to pie know descramblers 
cable converters cable TV can be detected on most 
you have addressable systems 

$3995 

Maintain your privacy 
with a Snooper Stopper. 
For more detailed infor- 
mation, send $2.00 for 
our "Cable TV Snooper 
Stopper" article. 

MACROVISION ... NOW YOU SEE IT, NOW YOU DON'T 
MS1 -KIT $2995 JMAK -4 BLACK BOX $1495 

Original box as shown in ad with two feet and four 
holes to mount pc board. 

Includes all the parts, pc board, AC adaptor, and 
instructions from a published construction 

article in Radio Electronics magazine. 
Remove copy -protection from 
video cassettes 
Digital filter type; removes only 
Macrovision pulses 

No adjustments; crystal controlled 
Compatible with all VCRs 
Uses automatic vertical blanking level 
Assembles in less than three hours 

Note' Unauthorized duplication of copyrighted materials is illegal. Use Macro -Scrubber for viewing only 

SIGNAL ELIMINATOR $2995 
Works on cable or broadcast TV 
External adjustments allow 
precise tuning to any frequency 
Model 26 - Tuneable to 
channels 2 -6 (54 -108 Mhz) 
Model 713 - Tuneable to 
channels 7 -13 (174 -216 Mhz) 
Model 1422 - Tuneable to 
channels 14 -22 (120 -174 Mhz) 

ELIMINATE a Channel 
that you find unsuitable for 
family viewing, but is poorly 
scrambled by your cable 
company. OR 
CLEAR UP a Channel 
that presently contains severe 
interference by ELIMINATING 
whatever signal is causing this. 

Note: If picture and sound are equally affected, this IS interference and CAN be removed by our product. 
If only pictures affected, this usually IS NOT interference and CANNOT be removed by our product. 

ADUL 
MOVIE 

BEFORE 

kVyfü%",e' 

BEFORE 

V `\%^ 
AFTER 

FAVORITE 
CHANNEL 

AFTER 

72 Channel 

CABLE CONVERTER 
Microprocessor 
controlled PLL 
operation 
Skip channel 
memory elimi- 
nates unused 
channels 

with Infra -Red Remote 

Parental control 
for all channels 
Compatible with 
all external 
descramblers 
Last channel 
recall 

MC -702 Converter 

$7995 
Fine tune memory 
UL listed /FCC 
approved 
Simple installa- 
tion with any TV 

Includes battery 
and 3 foot coax 
Channel output 2 
or 3 switchable 

Add $3.50 shipping & 
handling 
$9.50 Canadian orders 

ORDER TOLL FREE ANYTIME 
1- 800 - 227 -8529 J b W 
Inside MA: 508 -695 -8699 Fax: 508 -695 -9694 
Ask for additional free information 
Add $3.00 shipping & handling on all orders 
unless otherwise noted. $6.00 Canadian orders. 
Visa, MasterCard, or C.O.D. 

.un .c .uonnro. 

LCTROtIICS, IflC. 
P.O. BOX 800 MANSFIELD, MA 02048 

CIRCLE 65 ON FREE INFORMATION CARD 
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BRIAN C. FENTON, EDITOR 

TELEVISION HAS CHANGED QUITE A BIT 

since its invention. Compatible color 
and stereo audio were hailed as major 
advances that changed the way we 
look at and listen to TV. Some claim 
that HDTV will be the next break- 
through. We're looking forward to 
HDTV, too; but nothing promises to 
be as exciting -and have as much of a 
sociological impact -as a practical 
interactive TV system. 

We've all had the experience of 
watching a TV game show and know- 
ing the answer long before any of the 
contestants -and, we think, before 
anyone else in the viewing audience. 
Other than pounding the coffee table, 
there's not much you can do in such a 
situation. But next year, if the people 
at the Interactive Game Network 
(IGN) have their way, that may change 
drastically. 

Imagine being able to play your 
favorite game against the contestants, 
and all other viewers, in real time. 
The system proposed by IGN would 
let you prove to the nation that you 
knew the answer first. And it would 
open up a whole world of other pos- 
sibilities, too, including electronic 
opinion polling, lottery playing, TV 
auctions, and more. 

What Is Interactive TV? 
The idea of interactive TV is not 

new. Two -way TV that lets the viewer 
play an active role has been talked 
about for years, and it's even been 
tried before. One of the better known 
two -way systems was QUBE, an in- 
teractive cable system developed by 
Warner -Amex Cable for distribution 
in Columbus, Ohio. QUBE was suc- 
cessful in securing more than 
300,000 subscribers, but in a 1984 
cost -cutting move Warner Communi- 
cations canceled QUBE's operation. 

QUBE failed because the revenues 
generated did not justify its develop- 
ment costs, or the expenses incurred 
in laying the two -way cable and ob- 
taining the head -end equipment. 
IGN's proposed system is signifi- 
cantly different from two -way cable 
systems. It promises to bring interac- 
tivity to everyone because its required 
infrastructure is already in place. 
IGN's system does not involve any 

INTERACTIVE TV 
Interactive TV turns armchair spectators into 

active participants. 

new technology nor does it require the 
development of new equipment. In- 
stead, it is a new combination of the 
existing technology of computers, 
FM subcarriers, and TV. It doesn't 
even require any change in FCC reg- 
ulations! We're confident that the 
only things standing in the way of 
your having interactive TV in your 
living room are contracts with pro- 
gram suppliers and a massive adver- 
tising campaign. 

Before we get into the technical 
details of the system, we should take a 
realistic look at where the system will 
go. As of press time (mid September), 
the system's introduction is planned 

for August 1989. 
NBC is participating with IGN in a 

joint development agreement to de- 
vise interactive sports and game 
shows. Since NBC owns the rights to 
the daytime version of Wheel of For- 
tune, we would expect an interactive 
version of that most popular game 
show to be among the first. 

The major sports leagues have also 
expressed an interest in working with 
IGN to develop interactive contests 
around their televised sports. An 
"armchair quarterback" game, where 
viewers try to predict the next play 
would likely be the first game of that 
genre. 
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TV SIGNAL 

o` FM SCA 
;' SUBCARRIER 

CENTRAL 
COMPUTER 

GAME CONSOLE 
MODEM 
OUTPUT 

FIG. 1- INTERACTIVE GAME NETWORK'S system consists of a standard TV broadcast 
coupled with an FM SCA subcarrier transmission. The game consoles receive the ques- 
tions from the subcarrier, along with the correct answers and a difficulty multiplier. After 
the game is over, the home player calls the central computer to upload his score. Winners 
are notified by the subcarrier transmissions. 

Figure 1 shows the basic idea of 
how IGN's interactive TV system 
works. An event, such as a quiz game, 
is televised as it is normally. Viewers 
who are not interactive players enjoy 
TV normally. However, those who are 
equipped with an interactive game 
console receive -via an FM SCA 
subcarrier -instructions on their dis- 
plays on how to play the game interac- 
tively. 

When quiz questions are asked, the 
home game players have an oppor- 

tunity to answer the question. In a 
fast- moving game such as Jeopardy, 
the home game player sees multiple - 
choice answers on the screen that re- 
quire only a single keystroke to an- 
swer. A slower -moving game, such as 
Wheel of Fortune, requires the player 
to type in the full answer. 

In either case, once the question is 
answered correctly on TV, a lockout 
signal is sent via the FM SCA subcar- 
rier to prevent the console from ac- 
cepting any more answers. 

The use of an SCA subcarrier is 
essential to IGN's system. It's no co- 
incidence that IGN's president, who 
holds the patent for the interactive 
system, is David Lockton, the found- 
er of Dataspeed. That company pi- 
oneered the use of FM subcarriers to 
transmit stock quotes around the 
country. 

Of course, not everyone in the U.S. 
lives within the range of an FM sta- 
tion that will carry IGN's data on a 
subcarrier. At the outset, FM stations 
in the top 25 markets will carry IGN's 
data subcarrier, leaving about 35 per- 
cent of the population out of range. 
Those people have no reason to de- 
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spair, however. The same information 
as is transmitted on the subcarrier will 
be carried on the VBI (Vertical Blank- 
ing /nterval) of PBS TV stations. An 
adapter box, tuned to the local PBS 
station, will translate the data from 
the VBI to an FM signal, and send it 
to the game console using a low - 
power FCC type- approved transmit- 
ter. 

The game console 
As far as the home game player k 

concerned, the game console is the 
most important part of the system. 
Although the console's exact design 
hasn't been chosen, it will probably 
look much like a lap -top computer, 
with a full -size keyboard and a multi - 
line LCD display. As we mentioned 
previously, not all games require a full 
keyboard. Many games can make use 

of soft keys, which are placed along 
the display and take on the meaning 
assigned by the display. 

The game console features a built - 
in SCA receiver and a telephone 
modem. Its block diagram is shown in 
Fig. 2. We'll continue with our game - 
show scenario as we discuss its opera- 
tion. 

The heart of the game console is a 

microprocessor that accepts data from 
an FM SCA subcarrier and also from 
keyboard inputs. It presents appropri- 
ate information on its display. Say, for 
example, a game -show question asks 
for the proper capital of the United 
States. Assuming that the game show 
receives rapid -fire answers from its 
contestants, the display would show 
four choices alongside four soft keys. 

The interactive game judge assigns 
a degree of difficulty multiplier to the 
question that allows for more difficult 
question to be worth more. For exam- 
ple, a question that asks for the capital 
of the republic of Lithuania might be 
worth three times as much as the pre- 
vious one. The game console re- 
ceives, along with the question, the 
correct answer on the FM subcarrier. 
If your answer matches, your score is 
increased, and added to the score 
stored in your console's memory. 

Along with questions, answers, 
and lock -out signals, the game judge 
(or, to be more precise, the central 
computer) also sends random coun- 
ter -start signals. When those signals 
are received by the microprocessor, 
the current time from the micro- 
processor's real -time clock is trans- 
ferred to one of ten counters, and a 

SCA 
RECEIVER 

KEYBOARD 

MICROPROCESSOR 

REAL -TIME 
CLOCK 

DISRIAY 

MEMORY 

TO PHONE LINE 

COUNT-IRS 

FIG. 2 -THE GAME CONSOLE'S HEART is a microprocessor that receives data and time 
stamps from digital data in an FM subcarrier, and inputs from the keyboard. The time 
stamps are stored in incrementing counters that are used for verification purposes. 

FROM PHONE LINE 

RECEIVE 
COUNTER 

CONTENTS 

TIME 

RANDOM 
COUNTER -START 

SIGNALS 

FROM GAME JUDGE 

LOCKOUT 
PLAY ID 

DIFFICULTY 

MULTIPLIER 

FM SCA 
TRANSMITTER 

ELAPSED -TIME 
COUNTERS 

Cnr`,PAlal 

YES 

L RI CORD 

SCURI S 

REJECT 

FIG. 3 -THE CENTRAL COMPUTER controls the subcarrier transmissions based on 
inputs received from the game judge. It also generates random time stamps to start the 
game consoles' counters. Finally, it receives scores from game players, computes their 
standings, and transmits the results over an FM SCA subcarrier. 

count -up operation begins in that 
counter. That time -stamping opera- 
tion is very important -it is the main 
anti- cheating safeguard. 

Once the game ends, you can up- 

load your score to the central comput- 
er, where it is compared against all 
other players'. The upload process is 
nothing like what you may be used 

continued on page 106 
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HITACHI SCOPES AT DISCOUNT PRICES 

*+ez 

V-212 

$379 

List $560 

Save $181 

20MHz Dual Trace Oscilloscope 
All Hitachi scopes include probes, schematics 
and Hitachi's 3 year guaranty on parts and 
labor. Many accessories available for all 
scopes. 

DC to 40MHz 
-t 6 Dual Channel 

CRT Readout 
' ' c ' Cursor Meas - DC Offset 

inewidimme l Alt Magnifier 

V -425 Compact Size 

List $995 

DC to 100MHz 
DLal Channel 
Delayed Sweep 
CRT Readout 
Sweep Time 
ALtoranging 

V -1060 $1, 285 
Tr gger Lock 

List $1595 
2mv Sensitivity 

V-223 20MHz 
V-422 40MHz 
V-423 40MHz 
V-660 60MHz 
V-1065 100MHz 
V 1100A 100MHz 
V-1150 150MHz 

D.T., 1mV sens, Delayed Sweep, DC Offset, Vert Mode Trigger 
D.T., 1mV sens, DC Offset Vert Mode Trigger, Alt Mag 
D.T., lmV sens, Delayed Sweep, DC Offset, Alt Mag 
D.T., 2mV sens, Delayed Sweep, CRT Readout 
D.T., 2mV sens, Delayed Sweep, CRT Readout, Cursor Meas 
Q.T., 1mV sens, Delayed Sweep, CRT Readout. DVM, Counter 
O.T , 1mV sens, Delayed Sweep. Cursor Meas, DVM, Counter 

LIST 
$770 
$875 
$955 
$1,195 
$1.895 
$2,295 
$3.100 

FRICE 
S895 
5695 
S795 
5990 
51,575 
$1,995 
52,565 

SAVE 
S75 
$180 
$160 
$205 
$320 
$300 
$535 

ELENCO PRODUCTS AT DISCOUNT PRICES 
20MHz Dual Trace Oscilloscope 

;;oüttlili :. 
i 

. IR T r,A ,rI :i 
I , 11 

_ --.. 
1 . . . 16 _1 _rl -,NY 

Top quality scopes at a very reasonable price 

$349 
MO-1251 

6" CRT 
Built in 
component tester 
TV Sync 

SCOPE PROBES 
P- 165MHz,1x,l0x $19.95 
P-2 100MHz,1x,10x $23.95 
with 5 accessories 
10 Meg ohm Input 
impedance 
Fits all scopes with 
BNC connector 
TL -3 BNC to Minigrabber $3.49 

35MHz Dual Trace Oscilloscope 

$498 
MO -1252 

-J 

I 

- - ̀_IFjr 

High luminance 6 "CRT 
1mV Sensitivity 
6KV Acceleration Voltage 
1Ons Rise T me 
X -Y Operation Z Axis 
Delayed Triggering Sweep 

. Contains all desired features. Two lx, 10x probes, diagrams and manual. Two year guarantee. 

oj1 Autoranging DMM True RMS 41/2 

l 
Digit Multimeter 

$135 
M -7000 

e 

, 

.05% DC Accuracy 

.1% Resistance 
- -' with Freq. Counter 

and deluxe case 

Multimeter with Digital Capacitance Meter 

all CM -1550 

r 
,. $58.95 

9 Ranges 
!a .1pf20,000ufd i 

-5% basic accy 
Zero control 
with case 

Digital LCR Meter 

LC -1800 
n!' 

' y' 
. . , 

' , 8 r 

' } 

Capacitance and 
Transistor Tester 

$55 CM -1500A 

Reads Volts, Ohms, 
Current, Capacitors, 
Transistors and 
Diodes with case 

i 
_ 

M -5000 

$45 
9 Functions 
Memory and 
Data hold 
Vz % basic acc 
31/2 digit LCD 

Q;j,j,i 

$138 
Measures 
Coils 1uH -200H 
Caps .1pí -200uí 
Res .01-20M 

NEW! AC Clamp -On 
Current Adapter 

ST -265 

$22 
0 -1000A AC 
Works with 
most DMM 

NEW Bench DMMS 50MHz Logic Probe Solderless Breadboards 

9430 
100 pins $15 

2,17 
2,170 pins $25 
9436 
2,860 pins i35 
All have color 

Low Cost Multimeter 
M -1600 

$25 
3vx digit LCD 
10 Sc 
l0A Scale 

Accy 

LP -700 

® $23 i 
Q 

- - 
Logic Pulser LP -600 $23 

eirtucTi 

M -3500 ! M4500 
3'n digit $125 4' /2 digit $175 
1% accy .05% accy 

'y y ' ra Auto zero 
/polarity 9436 SHOWN 

coded posts 

NON Wide Band Signal Generators 31/2 Digit Probe Type DMM 

M 1900 is 
- -""- _ tn.n .11. 'Variable 

Convenient one hand operation with batteries 
Measures DCV, ACV, Ohms and case 
Audible continuity check, Data hold 

GF -8016 Function Generator 
with Freq. Counter 

$239 ^° 
' Sine, Square, Triangle 

Pulse, Ramp, .2 to 2MHz 
Freq Coulter .1 10MHz 

GF -8015 without Freq. Meter $179 

I 

SG -9000 $119 
RF Fre q100K-450M Hz 
AM Modulation of 1KHz 

RF output ¡ : 
- 

SG -9500 with Digital Display 
and 150MHz built -In Frog Ctr $249 

Digital Triple Power Supply XP -765 

$249 

Quad Power Supply XP -580 

-1-°4 $59.95 
- _ 2-20V 

i ` °"pm 12V at IA 
Fll re ulated and - 5V at 3A 

y g 
-5V at 5A short circuit protected 

XP -575 without meters $44.95 

Four -Function Frequency Counters 

F -1000 1.2ßH 

$259 .: ^ , ̀ !- 0.20Vat1A 
L »» - _ 4wti 02ov at to 

5V at 5A 
Fully Regulated, Short circuit protected with 
2 Limit Cont., 3 Separate supplies 

XP -660 with Analog Meters $175 

-P=d i 4 id F -100 120MH 
'mom 1 $179 
Frequency, Period, Totalize, 
Self Check with High Stabilized Crystal Oven 
Oscillator, 8 digit LED display 

MITI/Ill "GREAT IDEA" FUNCTION BLOX FOR EASY BREADBOARDING 9550 7.50 

9800 28.95 
FUNCTION GENERATOR 

1 to 1MHz sine. so wave 

All blox interlock to make your design work a snap. You can change the configuration 

;i' jia.: 

_ 
Ai:Ì 

9810 18.95 9820 18.95 9830 22.95 9640 22.95 
RESISTOR DECADE BLOX CAPACITOR DECADE BLOX DIGITAL CLOCK BLOX LOGIC PROBE BLOX 
20 resistors 47-1M ohm 20 capacitors 47pf-10mfd pulses from 1Hz to 50MHz 4 logic level ind. 

=16;" 

9850 19.95 
POWER BLOX 
5V at to -5 at .4A 
12V at .3A 

550 tie pts 

WE WILL NOT BE UNDERSOLD! C & S SALES INC. 
UPS Shipping: US 5% Rosewood, Deerfield, IL 60015 
($10 Max) IL Res., 7% Tax 

1245 
(800) 292 -7711 (312) 541 -0710 

CIRCLE 109 ON FREE INFORMATION CARD 

15 Day Money Back Guarantee 
2 Year Warranty 

WRITE FOR FREE CATALOG 
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GATED -SYNC 
DESCRAMBLER 

This somewhat unusual - 
but easily installed -decoder 
restores the gated sync pulses of 
scrambled TV signals. 

STEVE PENCE 

OF THE MANY METHODS USED TO SCRAM - 

ble a video signal for secure transmis- 
sion, one of the more popular ones is 

called Gated Pulse or Gated Sync. 
The scrambling is accomplished by 
applying 6 -dB suppression to the vid- 
eo signal's horizontal sync pulses 
thereby making it impossible for a 

television set to maintain a syn- 
chronized picture on the screen. 

Figure 1 shows how gated sync 
works. Figure 1 -a shows a con- 
ventional video signal with normal 
horizontal sync pulses. Notice the 
colorburst riding on the hack porch of 

TH SYNC - L 

H SYNC 
b 

FIG. 1 -A CONVENTIONAL TV signal is 
shown in a. With suppressed sync the sig- 
nal resembles b. 

YOU MUST PAY 

Please note that the gated -pulse 
decoder is intended only for those 
who presently subscribe to a 
scrambled cable service and are dis- 
satisfied with the picture quality at- 
tained from the supplied decoder, or 
who want to experiment with various 
decoding devices. If you are not pres- 
ently a subscriber but want to view 
scrambled programs using our de- 
coder, you must make subscriber ar- 
rangements with the originating 
program service. 

The subscriber arrangement is 
necessary because the unauthorized 
reception of cable services is illegal 
under Federal and State laws. 

Federal law renders illegal both the 
interception and reception of any 
communications service offered over 
a cable system, unless those actions 
have been specifically authorized by 
the cable operator or by law. Federal 
law imposes both civil and criminal 
penalties for violation of the applica- 
ble statutes. In addition, states have 
enacted "theft of cable services" stat- 
utes that impose penalties for viola- 
tions thereof. 

The foregoing is not intended to 
constitute legal advice. Readers are 
advised to obtain independent ad- 
vice based upon their individual cir- 
cumstances and jurisdictions. 

the horizontal blanking pulse. Figure 
1 -h shows the same signal with the 
horizontal sync pulse suppressed 6 

dB. Notice that in Fig. 1 -h the hori- 
zontal sync pulse and its blanking 
pulse, and the colorburst are all with- 
in the video -signal level. 

Although the gated -sync scram- 
bling technique is basic and straight- 
forward, its exact implementation can 
vary greatly from one equipment 
manufacturer to another: which 
means that each system needs its own 
particular kind of decoder to regain 
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the original programming. As a gen- 
eral rule, the variations used to 
customize gated -sync scrambling 
usually involve a reference signal of 
some kind that is either multiplexed 
onto the audio carrier in some fash- 
ion, or onto some kind of outband 
carrier on an empty channel. 

But if we can get around the "mis- 
placed" reference signal, a simple 
gated -sync decoder is all that's neces- 
sary to decode nearly any single -level 
gated -pulse signal. And that's exactly 
what our decoder does. It eliminates 
the need for a reference signal, so it 
doesn't matter where the scrambling 
system hides the reference. 

As you'll see, our decoder requires 
no special set -up equipment, al- 
though a scope does simplify setting 
up. Best of all, there's no intricate RF 
alignment because no RF tuned cir- 
cuits are used in the decoder. 

Pluses and minuses 
As with any other decoder, ours has 

both advantages and disadvantages. 
Its advantages include: versatility-it 

r 

L 

will work on nearly any single -level 
sync -suppression system and does not 
need a reference signal to operate; no 
demodulation of any kind; a sim- 
plified circuit design that uses low - 
cost, readily available parts. 

The disadvantages are that the de- 
vice must be used with a television 
set -a VCR by itself will not do. The 
television set must be tuned to the 
channel that is being decoded, and 
phase -lock is not automatic -it must 
be done manually each time the de- 
coder is turned on or when the chan- 
nel is changed. Also, the decoder will 
not work on tri -mode systems or any 
other system that uses more than one 
level of sync suppression, or on any 
system that suppresses the vertical 
sync pulse. Also, the decoder will 
operate only in the low VHF band; 
hence it must be used with a cable 
downconverter that outputs on chan- 
nels 2, 3, or 4. 

How it works 
As shown in Fig. 2 -a functional 

block diagram of the decoder and 

VOLTAGE CONTROLLED 
ATTENUATOR 

IIIIIIIIIII 

I F AMPLIFIER 

some of a TV set's circuits -the basic 
principle used in the gated -sync de- 
coder is that of a phase- locked loop. 
The loop, which is indicated by the 
bold lines, is formed by the TV set's 
sync separator, horizontal AFC cir- 
cuit, horizontal oscillator and output, 
and the high -voltage flyback trans- 
former. When all of that circuitry is 
being fed normal video (containing 
sync pulses), the loop is closed by 
taking a pulse from a winding on the 
flyback transformer and feeding it 
back to the AFC circuit, where the 
flyback's pulses and the sync pulses 
are compared. If they are not in phase, 
an error voltage is generated that 
forces the horizontal oscillator to 
change frequency until the two sig- 
nals are finally in phase and the pic- 
ture locks. 

If the sync pulses are suppressed, 
as they are in a gated -sync system, the 
AFC loop has been opened because 
the pulses from the flyback trans- 
former have nothing to be compared 
with; so the horizontal oscillator runs 
free (unsynchronized). 

HORIZONTAL 
AFC 

HORIZONTAL 
OSCILLATOR 

VERTICAL OSC 

VERTICAE 

DEFLECTION 
COILS 

HORIZONTAL 

OUTPUT 

DECODER 

VERTICAL 

COMPARATOR 

l 

HORIZONTAL 

COMPARATOR 

r 

ONESHOT PAIR-- 

L- 

PICK -UP 

COIL 

HORIZONTAL 
DEFLECTION 

COILS 

PICK -UP 
COIL 

J 
FLYBACK 

ß TRANSFORMER 

FIG. 2 -THE DECODER WORKS by using sync samples from the TV's deflection yoke to 
control a signal attenuator. 

HIGH 
VOLTAGE 

TELEVISION SET 

J 
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C8 

001 

10088 

22µH 
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J3 
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D21 
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041 

FIG. 3 -THE DECODER'S CIRCUIT. The attenuator is built as a separate subassembly. 

Closing the loop 
Our decoder closes the loop by tak- 

ing samples of the pulses produced by 
the horizontal oscillator and feeding 
them back around to the antenna input 
to increase the amplitude of the RF 
envelope during the signal's sync - 
pulse period. The samples of the TV 
set's vertical and horizontal sync 
pulses are obtained by induction from 
the TV's vertical and horizontal de- 
flection coils. 

The sync -pulse reinsertion is ac- 
complished with a voltage -controlled 
attenuator. The attenuator reduces the 
amplitude of the RF signal feeding the 
TV set. Pulses from the decoder cause 
the attenuator to "unattenuate," thus 
increasing the signal level during the 
"unattenuate time" -which is effec- 
tively the same thing as re- inserting 
the sync pulse. Sync pulses are inser- 
ted pretty much randomly until the 

right combination of horizontal os- 
cillator, decoder oneshot phase delay, 
and re- insertion level occur. When ev- 
erything is correct, so that a few sync 
pulses are inserted at the proper time, 
the whole system locks up and sta- 
bility is restored to the picture. 

The circuit 
The decoder, which is shown in 

Fig. 3, requires that no direct elec- 
trical connection, nor any modifica- 
tion, be made to the TV set. The TV 
signals are obtained by pickup coils 
Ll and L2 through inductive coup- 
ling; hence, there is no shock hazard 
during set up as long as the television 
set is unplugged from the powerline 
and you touch nothing but the deflec- 
tion yoke during the installation of the 
coils. The purpose of the coils - 
which are taped to the deflection 
yoke -is to pick up the horizontal and 
vertical scanning pulses. 

J3 
THREADS 

L3 

22µH 

R26 

!. ! =: sai 
C8 io,dilr T col 

J2 

THREADS 

0 Jl 

FIG. 4 -THE ATTENUATOR is built in a 

gutted splitter. The assembly will be sim- 
plified if you follow this parts layout. 

Ll and L2 are identical air -core 
coils. The vertical coil, Ll, is taped to 
the side of the yoke (either right or 
left, it doesn't matter). Coil L2 is the 
horizontal coil, and it is taped to the 
top of the yoke. 
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PHASE LEVEL 

- VN1r R21 

R17 

YEL GRN BLK RED 

FIG. 5 -THE PARTS LAYOUT. The attenuator subassembly Is installed directly on the 
component side of the PC board. 

A 15.734 -kHz resonant circuit is 
formed by L2 and C6 /C7. The wave- 
form displayed on an oscilloscope that 
is connected across L2 /C6 /C7 will be 
a pure sine wave whose amplitude 
depends on the size of the picture 
tube. That's because as the screen gets 
larger, the yoke scanning current must 
become larger to deflect the beam. 

IC3 is a zero- crossing detector that 
squares up the sine wave induced in 
L2 and converts it to single -ended 
drive for IC4-a CMOS oneshot- 
that follows. Because the input to IC3 
is a sine wave that goes both above 
and below ground potential, IC3 must 

FIG. 5-THE COMPLETED DECODER. The 
three operating controls are mounted on 
the cabinet's cover. 

have both a positive and negative sup- 
ply voltage. The positive voltage is 
supplied by voltage regulator IC5. 
IC3's negative voltage is provided by 
D7 and C11. 

IC4 -a is used as a phase delay and 
sync pulse restorer pair. Phase Adjust 
control, R17, can vary the period of 
IC4 over the range of 9-56 µs. R17 is 
installed on the front panel because it 
is used to phase -lock the decoder 
when the unit is first powered up, or 
when the user selects a different tele- 
vision channel. 

IC4 -b is used as a sync restorer that 
provides a pulse of 1 -11 µs (set by 
trimmer- potentiometer R19). The out- 
put pulse at pin 9 is normally high; it 
goes low during the sync pulse. Tran- 
sistor Q1 is a low- impedance driver 
for attenuator -diode D5. Diodes D2, 
D3, and D4 limit the amplitude of the 
pulse so that D5 (in the attenuator) 
cannot be overdriven. 

A simple shunt attenuator is made 
up of R25, R26, and D5. The RF 
signal that is applied to J1 is attenu- 
ated at J2 when D5 is forward biased. 
When the voltage across D5 drops to 
zero, the RF signal is unattenuated. 

Basic circuit 
In many instances, only the pre- 

viously described circuit that is asso- 
ciated with L2 is all that's needed. 
With some judicious knob twisting, 
the circuit can be aligned by simply 
observing the picture to see the effect 

PARTS LIST 

All resistors 1/4 watt, 5 %, unless 
otherwise specified. 

R1, R12, R18 -1000 ohms 
R2 -4700 ohms 
R3, R4, R7, R13- 10,000 ohms 
R5, R14-1 megohm 
R6, R10, R15, R16, R20 -2000 ohms 
R8, R19- 10,000 ohms, trimmer 
R9 -3300 ohms 
R11- 20,000 ohms, trimmer 
R17, R21- 10,000 ohms, 

potentiometer 
R22 -75 ohms 
R23 -220 ohms 
R24 -not used 
R25 -100 ohms, trimmer 
R26-68 ohms 
All capacitors polystyrene, 25 

volts, unless otherwise noted 
Cl, C2 -1 µF, 25 volts, tantalum 
C3, C6, C9, C12 -0.1 µF 
C4, C8-0.001 µF 
C5- 0.0047 µF 
C7-0.047 µF 
C10, C11 -330 p.F, 25 volts, 

electrolytic 
C13 -220 pF 
Semiconductors 
IC1, IC3 -LM311 voltage comparator 
IC2, IC4-- MC14538 dual monosta- 

ble multivibrator 
IC5 -7808, 8 -volt regulator 
D1, 02, D3, D4- 1N4148 silicon 

rectifier 
D5-MBD -101 or 1N5817 silicon 

rectifier 
D6, D7- 1N4001 silicon rectifier 
LED1 -red light- emitting diode 
Q1- 2N2222, NPN transistor 
Other components 
Attenuator -see text 
J1, J2, J3-part of attenuator 
PS1 -wall transformer, 12 volt, 

50mA 
S1 -SPST switch 
PL1- Mating DIN connectors 
Miscellaneous: Printed -circuit ma- 

terials, wires, solder, soldering iron, 
hardware, tools, etc. 

Note: The following items are 
available from Steve Pence, P.O. 
Box 41850, Phoenix, AZ 85080. 
The printed -circuit board: 
$15.00. A partial kit that includes 
the PC board, IC's, and coils: 
$25.00. The PC board for the 
April '85 Sync Separator project 
is available for $15.00 (the com- 
plete kit has been discontinued). 
Allow 4 to 6 weeks for delivery. 
We cannot accept orders from 
Arizona residents. Canadian or- 
ders please use postal money 
orders In U.S. funds and add 
$2.00 handling. 
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FIG. 7- STRETCH THE COIL into an oval, 
as shown in a. Then cover the coil with 
tape, as shown in b. 

of each control. The decoder is con- 
nected between the output of a cable 
box and the antenna input of the tele- 
vision set. If desired, a VCR can be 
placed between the decoder and the 
television set, and the effect on the 
signal can then be observed with a 
scope by looking at the VCR's video 
output. 

The vertical circuit. composed of 
LI, ICI, and 1C2, locks out IC4 dur- 
ing the vertical interval. The pickup 
coil, LI, must be taped to the deflec- 
tion yoke in order to pick up enough 
of a signal to drive ICI . Capacitor CI, 
which is connected across LI, serves 
only as a filter to remove the horizon- 
tal hash that is picked up along with 
the vertical pulse by LI. 

The signal across LI will be polar- 
ized, and must be of the correct polar- 
ity to drive ICI; hence it may be 
necessary to reverse the coil's connec- 
tions. LEDI will light when LI's po- 
larity is correct. 

The two sections of IC2 operate the 
same as they do for IC4, except that 
they are used for the vertical, rather 
than the horizontal, sync pulses. IC2 
is adjusted by R8 and RII until the 
output pulses at pin 9 go low during 
the time you want the horizontal 
pulses locked out, which usually oc- 
curs during vertical blanking. 

Construction 
Except for the RF attenuator, con- 

struction is non -critical. The author's 
prototype was first built on a Radio 
Shack breadboard, and the circuit 
worked perfectly the first time. For 
those of you who prefer printed -cir- 
cuit assembly, we provide a full -scale 

template in PC Service. Take note that 
space and a ground plane are provided 
on the PC board fir the RF attenuator, 
which, as shown in Fig. 3, is a sepa- 
rate unit. 

Figure 4 shows the assembly of the 
attenuator, which is built inside a gut- 
ted two -set coupler. Most couplers are 
made of aluminum and cannot be sol- 
dered to; and most, but not all, will 
have a solderable ground stud inside. 
If yours does not, you will have to 
drill a hole for a machine screw with 
which you can bolt down your own 
ground lug. Solder a bare bus wire to 
the ground lug in the attenuator (the 
cut -off lead of a resistor or capacitor 
will do). The wire should exit out the 
bottom of the attenuator and be 
snaked through a hole in the PC board 
that you must drill specifically for the 

YOKE y 

ground wire. After the module is 
mounted to the board, solder the wire 
to the PC board's ground plane. 

The reason for the ground wire is 
because the attenuator module's 
mounting screws often do not make a 
good ground connection to its case 
and the PC board. The ground wire is 
simply ensurance against possible 
grounding problems. 

You should also drill a Y -inch hole 
in the top of the attenuator module 
directly over where trimmer- potenti- 
ometer R25 will be mounted. The 
hole will allow you to adjust the trim- 
mer without dismounting the module. 

Figure 5 shows the parts placement 
on the PC board. Secure the at- 
tenuator case to the PC board with 
two screws. If the case has a separate 
external grounding tab, simply cut it 

HORIZONTAL 
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L2 
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Ll 

FIG. 8 -TAPE THE COILS on the CRT's yoke as shown. 

YELLOW 

GREEN 

RED 

C7 
L2 

HORIZ. 

COIL 
BLACK j 

C6 

LI ¡ DIN PLUG 

L2 -L ] 

DIN 
SOCKET 

FOUR WIRE 

INSULATED 
CABLE 

COILS 

b 

PC BOARD 

FIG. 9 -THE ELECTRICAL COIL connections are shown in a. The way they are connected 
to printed- circuit board is shown in b. 
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off if it gets in the way of anything. 
Notice that IC1 IC4 are not mounted 
with the same orientation; that is, all 
No. I pins and/or notches do not face 
the same direction. Instead, all pin l's 
and/or notches face the center of the 
PC board, as does ICS's metal tab. 

Figure 5 also shows color -coding 
for the wires connected to the vertical 
and horizontal PC -board connec- 
tions. The exact colors are unimpor- 
tant -they will depend on the 
particular multi -conductor wire that's 
used. (The colors shown are those of 
conventional telephone quad.) We 
only show color -coding to help you 
integrate the parts placement with the 
wiring of L1 and L2, which we'll get 
to in a short while. 

At this point the circuit board can 
be installed in a cabinet, as shown in 
Fig. 6. The phase (R17) and level 
(R21) controls, and the power switch 
(S I ), are mounted on the cover. 

Making the coils 
Coils LI and L2 are made by 

scramble -winding 100 turns of No. 28 
or No. 30 solid, insulated, magnet 
wire around a 11/4-inch form. (The 
author used an empty 35 -mm film 
canister for the form.) As shown in 
Fig. 7 -a, after each coil is wound, 
slide it off the form and elongate the 
coil to form an oval. To prevent the 
coils from becoming unwound or de- 
formed, dip them in hot candle wax or 
paraffin (available in most hardware 
stores.) 

Make two coils, then attach leads 
to each coil that are long enough to 
reach from the inside of the TV set to 
the decoder. You can use either indi- 
vidual wires, pairs for each coil, or 
quad (four wires: two for each coil). 
Sandwich the coil assemblies in white 
adhesive tape for insulation, making 
certain that the tape covers the coils 
and the ends of the heavier hook -up 
wires. (The tape provides stress relief 
for the thinner coil wires). 

Mount the coils to the yoke of the 
television set as shown in Fig. 8. The 
easiest way to do it is to simply hold 
the coils in place with a strip of adhe- 
sive or electrical tape. Snake the 
wires out of the TV set and connect 
them to a 5 -pin DIN connector as 
shown in Fig 9. Figure 9 -a shows the 
actual wiring and the DIN -connector 
numbers. Figure 9 -b shows how the 
coils connect to the PC board. 

Tweaking 
Due to the differences in induc- 

tance that are possible when coils are 
wound by hand with whatever size 
wire is readily available, it may be 
necessary to select the value of C6/ 
C7. The value needed to resonate with 
L2 will be near 0.15 µF. After the 
coils are taped to the yoke, turn on the 
TV set and use a high- impedance 
voltmeter or scope to measure the in- 
duced voltage across C6 /C7. Try dif- 
ferent values of capacitance until you 
attain the maximum peak -voltage 
reading. 
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FIG. 10 -THIS IS HOW TO CONNECT the equipment when making your checks and 
adjustments. The VCR is not necessarily required (see text). 

USING A SCOPE 

Whenever you work with video, 
and in particular when working with 
decoders, you must often correlate 
the video signal with another signal, 
such as a sync re- insertion pulse. 
That is impossible to do if the scope 
you are using is not set -up to be trig- 
gered properly. 

The secret is in a setup that allows 
you to look at only one line of video at 
a time; each time the scope sweeps, 
it displays the same line. In other 
words, if you want to look at scanning 
line number 32 (that is, the 32nd line 
of video that occurs after the first field 
begins), you must make the scope 
sweep only during the time that line 
32 is present. 

Most scopes do not easily allow 
you to trigger that way. Those that can 
be triggered that way have an extra 
feature called "delayed sweep." De- 
layed sweep allows you to trigger on a 

relatively slow repetitive event like 
vertical sync, delay out to a specific 
line of video, then begin a very fast 
sweep that is set by a second time - 
base. The delayed sweep allows you 
zero in on any part of a waveform that 
occurs after the trigger, and then ex- 
pand that portion. 

A project that provides scope delay 
was described in the April 1985 issue 
of Radio -Electronics. 

Alignment 
Ideally, alignment should be done 

with a scope, using the equipment 
arrangement shown in Fig. 10. The 
best scope to use is a dual -trace model 
having delayed sweep. For those of 
you without access to such a scope, 
begin by interconnecting the decoder 
with your television as shown in Fig. 
11 (the VCR is optional). Turn on the 
TV set and tune the cable box to a 
non -scrambled station. Adjust the 
set's vertical -hold control until you 
can see the vertical- blanking bar: Try 
to get it to sit still long enough so you 
can measure the vertical height of the 
bar with a ruler or a tape measure. 
Make a note of the height. 

Set R8, RI 1, R17, R19, and R25 to 
the center of their rotation, and set 
R21 fully counterclockwise. When 
you apply power to the circuit the 
vertical -polarity LED should come 
on. If it does not, reverse the leads 
from LI or physically flip the coil 
180° 

Slowly adjust R2I clockwise -the 
picture becomes lighter as the control 
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FIG. 11-IF YOU USE A SCOPE for checks and adjustments, this is how the important 
waveforms will be displayed. 

is advanced. You may see a bar near 
the center of the picture that will be 
slightly darker than the picture itself. 
If you do not see the bar, adjust R17 to 
bring the bar in from either side of the 
screen. If you cannot make the bar 
appear from either side, reverse the 
connections to L2 or flip it over. 

Adjust R17 until you can see the 
full width of the bar; then adjust R8 
until you see a clear spot in the ver- 
tical bar. Then adjust R11 until the 
clear spot is just a little wider than the 
vertical blanking bar was that you 
measured previously. As R8 is ad- 
justed through its full range, you 
should be able to make the clear spot 
appear from either the top or the bot- 
tom of the picture. Note where in R8's 
rotation the spot appears at the top, 
and where it appears at the bottom of 
the screen. Set R8 midway between 
those two points. 

Set Rl7 midway between where the 
bar disappears on the left and right 
hand side of the screen. Tune in a 
scrambled channel and set R21 to 
about - of its clockwise rotation. 
(That ensures that the attenuator di- 
ode is being driven hard.) Adjust R25 
until the picture corrects; which will 
be easiest to do on a brightly lit pic- 
ture, and nearly impossible to do on a 
dark picture. R25 should be set so that 
the picture is somewhat over-cor- 
rected and washed out; then adjust 
R2I for normal brightness and con- 
trast. The three controls -R21 
(phase), R19 (pulse width), and R2I 
(level) -all interact with one another 
and may require considerable experi- 
mentation and knob twisting to get 
them all correctly adjusted. 

Keep in mind that D5 is being used 
as a switch and not as a diode. That 
means that it must be driven hard 

enough (controlled by R21) to keep it 
off the sharp knee of its forward -bias 
curve. If it is allowed to act as a diode, 
it will also rectify the incoming sig- 
nals and produce a varying voltage 
that will also modulate its own for- 
ward -bias voltage. That action will 
produce an interference pattern in the 
picture. 

Once everything is properly op- 
timized, all you should have to do will 
be to adjust R17 and R21 whenever 
you turn the decoder on, or after you 
change channels. In most, but not all, 
instances, picture-lock will occur au- 
tomatically when a scrambled chan- 
nel is selected and a fairly bright 
scene is available. 

If the signal level of your cable 
system is too low, the 6 -dB signal loss 
caused by the attenuator module will 
often cause snow in the picture. One 
solution to the problem is to place a 
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The Philips ECG DT-205 
Digital Thermometer: better value in a 
more convenient size. 
The pocket -sized, easy to use DT -205 has features usually found in 
more costly instruments. See for yourself: 

built -in retractable 31/2" thermocouple probe 
measures in Centigrade or Fahrenheit 
±1 °C, ±2 °F accuracy 
built -in pocket clip 

zippered carrying case 

Make the smart choice. Contact one of our 
more than 900 distributors, or call 1 -800- 
225 -8326 for the name of the distributor 
nearest you. It just might be the smartest 
call you make all week. 
CIRCLE 250 ON FREE INFORMATION CARD 

The Smart Choice. 

PhilipsECG 
A North American Philips Company 

The ECG pocket -sized DM -51 Multimeter 
is packed full of features! 
The ECG` DM -51 Multimeter is part of our new line of compact mul- 
timeters that combine small size with big features. The DM -51 can easily 
be carried in a repair kit, bag, or even your shirt pocket! 

measures up to 200 Mil 
up to 10 amps DC 
test batteries 9V,1.5V 
transistor hFE test 
diode test 
continuity beeper 

Contact one of our more than 900 distribu- 
tors, or call 1- 800 -225 -8326 for the name of 
the distributor nearest you. It just might be 
the smartest call you make all week. 

CIRCLE 188 ON FREE INFORMATION CARD 

The Smart Choice. 

PhilipsECG 
A North American Philips Company 

Keep equipment in top shape with Philips 
ECG's top of the line Audio /Video products. - _ The best performance from any piece of ., 

equipment. The line -up that delivers it looks 
like this: 

- To measure and adjust frequency 
response of audio tape decks, the AR20 
frequency response cassette 

To accurately adjust audio tape running speed and record/playback 
head alignment, the AR30 speed and adjustment cassette 

To observe tape travel path in the VCR, the Video tape path 
view cassette 

To measure torque in play or fast forward /rewind modes, the Video 
torque meter cassettes 
Contact your Philips ECG distributor or The Smart Choice. 
call 1- 800- 225 -8326. It just might be the 
smartest call you make all week. 

CIRCLE 68 ON FREE INFORMATION CARD 

PhilipsECG 
A North American Philips Company 

distribution amplifier in the signal 
chain prior to the decoder. 

Scope set up 
Begin by interconnecting every- 

thing as shown in Fig. 10. Set R8, 
R11, R17, and R19 to the center of 
their rotation. Set R21 for zero correc- 
tion -full counter -clockwise. If the 
vertical -polarity LED does not come 
on, reverse the connections to pickup - 
coil L1 or flip it over and retape it to 
the yoke. Perform the set -up adjust- 
ments with an unscrambled signal. 

Adjust R8 and R1 until the ver- 
tical -sync waveforms on your scope 
match those shown in Fig. 11 -a. Both 
comparators of IC2 are triggered on 
the falling edge. The period of IC2 -a 
is approximately 16.4 milliseconds. It 
should be adjusted to time out just 
before the beginning of the next ver- 
tical interval. 

IC2 -b is triggered by the falling 
edge from the first section. For most 
gated -pulse systems, its period will 
be approximately 660 µs. Again it 
should be set by comparing its pulse 
width to the video waveform. It 
should fire just before the vertical 
sync interval and time out just after 
the last equalizing pulse. 

To set up IC4, compare the sine 
wave across L2 with the video wave- 
form. The leading edge of the hori- 
zontal -sync pulses should correspond 
to the positive to negative transition of 
the sine wave through zero volts. If it 
does not, reverse the connections to 
L2 or flip the coil over. 

Both sections of IC4, like IC2, are 
negative -edge triggered. Adjust R17 
and R19 until they match the wave- 
forms shown in Fig. 11. The output at 
pin 9 should be set for a starting pulse 
width of 8-10 .ts. 

Then; use the same alignment pro- 
cedure as previously described, start- 
ing with the adjustment for R21. 

Operating tips 
If you can't locate an MBD -101 or a 

1N5817 you can use a 1N4148; but if 
you do, another diode must be con- 
nected in series with D2, D3, and D4 
to make certain that there will be 
enough drive voltage for D5. 

The 14538 used for IC4 must be 
manufactured by either Motorola or 
National. The reason for that is be- 
cause most other manufacturers do 
not guarantee operation for pulse wid- 
ths below 20 microseconds, which is 
not narrow enough. R -E 
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EXCITING HOME VIDEOS USUALLY RE- 

quire heavy editing- leaving the 
deadly -dull stuff "on the cutting - 
room floor." Unfortunately, the com- 
mercial video -edit controllers needed 
for pro- quality editing are usually 
priced beyond the budget of most vid- 
eo hobbyists, which means that most 
videos usually end up looking like 
just another home movie -or worse. 

But there is a low -cost alternative to 
commercial video editing. It's our 
video -edit controller; a relatively sim- 
ple device that requires the use of only 
two VCR's, or a VCR and camcorder, 
to edit video tapes electronically like 
a professional. 

Home videos are usually edited by 
pausing the recording VCR at the 
point where recording is to begin, and 
pausing the source (player) VCR at 
the point where the new video starts. 
Once satisfied with the edit points, 
both pause buttons are released simul- 
taneously to allow the playback and 
recording to start. 

Although the procedure for 
"pause- editing" is theoretically cor- 
rect, real life proves that theory and 
practice are not one and the same, 
because machines- particularly 
when dealing with precise timing - 
don't necessarily function the way we 
would like them to. The variations in 
the pause- timing characteristics of 
VCR's and camcorders usually result 
in several seconds of lost picture at the 
edit. 

Editing controller 
But use our video -edit controller 

and you will eliminate the lost 
snatches of picture when editing. 
That's because our controller allows 
video editing by frames, rather than 
by time periods. 

To understand the operation of the 
video -edit controller, it's necessary to 
understand why several seconds of 
video are lost when using the simulta- 
neous- pause -release method of video- 
tape editing. 

When the source (player) VCR's 
pause is released, the machine starts 
playing slightly after the point where 
the tape is positioned. The "slightly 

after" is a function of the tape getting 
up to speed before the video is output. 
The recorder, on the other hand, must 
synchronize itself to the source. To 
accomplish that, most newer 
VCR's -as well as camcorders -use 
a feature known as preroll. 

Preroll 
Preroll means that the recorder is 

rewound a predetermined number of 
frames, put into the play mode, and 
then shifted into record at the point 
where the recording is actually to 
start. When editing by dual -pause 
control, the additive "true start" de- 
lays of the source and record ma- 
chines usually result in several 
seconds of missed video from the 
source. 

There is also a synchronization 
problem associated with the dual - 
pause method of editing. Specifically, 
the recorder is being asked to syn- 
chronize itself to two different 
sources: the video prior to the source - 
VCR's getting up to speed, and then 
the video once speed is attained. That 
complicates the recorder's operation, 
and can result in video -breakup at the 
edit point. 

Pro -quality editing 
On the other hand, our video -edit 

controller does not depend on pause 

controls: It edits in a way similar to 
some professional editors. First, it re- 
winds the source -VCR for a fixed 
amount of time and then switches the 
VCR to the play mode. At the appro- 
priate time, while the source -VCR is 
playing, the controller starts the re- 
cording VCR. The recording VCR 
uses up its preroll, comes up to speed, 
and then switches to the record mode. 
If all the timings are correct, the 
source -VCR is feeding the selected 
edit frame at the precise instant that 
the -recording VCR switches to the 
record mode. 

Overall editing accuracy is depen- 
dent on the ability of the source- and 
recording -VCR's to consistently re- 
peat their operations in exactly the 
same time periods. Since the record- 
ing- VCR's preroll is designed by the 
manufacturer to always start the re- 
cording after a fixed time interval, it is 
the source -VCR that's the main syn- 
chronizing problem. 

Review to time 
But we can make the source -VCR's 

rewind timing more or less consistent 
if we use the machine's review func- 
tion- rather than the rewind func- 
tion-to back up the tape. That is due 
to the fact that review is a capstan - 
driven function that always operates 
at a predetermined multiple of the nor- 

VIDEO -EDIT 
CONTROLLER 

Ea* 

VIDEO EDIT CONTROLLER 

Here's a low -cost device for 

professional -quality video editing. 

57 

www.americanradiohistory.com



58 

C5 

7808 

OUT + 8V 

9VDC 

WALL 
ADAPTER 

IN o 
SOl 

, 

S3 I Cl6 

O 
2204F 

35V 
°N 

RECORD ADJUST 
C14 GND 

1 

C15 

1 

COURSE FINE 

R7 

250K 

R8 

10K = 
. 

R4 

IMEG 47011 

R3 

1110MEG 

4 8 
R6 

1 

. 
Sc 4 

. . 
8 

6 

2 

R Vcc TH 

TR IC1 OUT 
555 

DIS 
GND 

Vc 

10K 200K.S 
D2 

3 + 1N914 

. 6 

2 

R Vr. 

1C2 OUT 
555 

DIS 
GND Vc 

3 

fRl C2 
1K ¡ 001 

+ CI C3 

001 IOµF* 

7 5 - A 

OOt C6 + 1 ^ 
C7 

Ol 
1 

C4 

Ol 
100µF^ 1 

Ì 

RY1 

D1 

6 1N4001 RY2 6 OPTION A 

fj 
14 

2 
1N4001 

1 

N 
1 y 

-0 14 Y ° I-P- TO SOURCE 
REMOTE REVIEW i ° PL2 TO RECORDER 

8 CAMERA 
REMOTE 

S.E.G. ADJUST COURSE FINE 

R11 R12 

250K 100K 

R9 R10 14 18 R13 R14 

100K 

D5 

= 1N914 

14 18 
10K 

M = 
10K 

D4 --- 
1N914 

6 

2 

R Vcc 
TH 

TR 03 OUT 
555 

DIS 
GND Vc 

10K 

$ 

6 -- 
2 

R Vcc 
TH 

IC4 
OUT 

555 

V DIS 
GND 

c 

3 

C8 

.001 

10µF 

7 - 5 

Ct0 

* 
1 001 

C12 

0-- 

1µF 

7 

+ 

5 

mC13 
1 T.Ot 

. 
m 

l 1 

6 flY2 6 OPTION B RY3 

Er 
D3 

2 
1N4001 

f4 Er 
D6 

1N4001 
2 

TO RECORDER 
P¡3 

TO SPECIAL 1 I 

-0---'3 
CAMERA 8 
REMOTE 

/0 p EFFECTS 

32ENERATOR ..r nr,iTDni 

FIG. 1 -THE VIDEO -EDIT CONTROLLER basically consists of four similar timer circuits. 
Both the OPTION A and OPTION e circuits for relay RY2 are built into the PC board. Simply plug 
the relay into the appropriate socket. 

mal play speed. During review, the 
tape is always backed up the same 
length per period of time; whereas, 
during rewind, the actual amount of 
tape backed up per unit of time de- 
pends on how much tape is left on the 
supply reel. 

In addition to the edit function, the 
controller also provides a switching 
circuit for a special- effects generator, 
such as you might use to cause a fade 
from, or to, black at the correct time. 

How it works 
The edit -controller, shown in Fig. 

1, consists of four monostable timers. 
Each timer has the capability to drive 
a relay, although only three relays are 
used to interface to the controlled de- 
vices. To accommodate different re- 

mote -control circuits, relay RY2 can 
be installed at the locations labeled 
OPTION A, or OPTION B -more on that 
later. 

The edit operation is started by 
closing switch SI, which causes a 
rapid drop to ground of the voltage 
across capacitor Cl. CI 's discharge 
causes a negative -going spike through 
C2, which triggers timer ICI. The 
triggering of ICI causes RY1's con- 
tacts to close, and they remain closed 
during ICI timing period. The timing 
period is determined from the equa- 
tion: 

time = 1.1(R4 x C3) 

The source -VCR's remote -control 
review jack is connected to RY!'s con- 
tacts through PLI. The VCR will be 

held in the review mode during IC1's 
timing period. At the end of the tim- 
ing period, RY1 is released, its con- 
tacts open, and the VCR automat- 
ically switches from the review to the 
play mode. Also at the end of the 
timing period, ICI triggers timer IC2. 

Timers IC2 IC4 operate in a sim- 
ilar manner as ICI, the major dif- 
ference being that IC2 and IC3 have 
coarse and fine adjustments for 
tweaking the time -period. Also, RY2 
can be driven either by IC2 or IC3, 
depending on the requirements of the 
recording -VCR. If the recorder is 
started by opening its remote control, 
RY2 is installed at the OPTION A 

location. If the recorder is started by 
closing its remote control, then RY2 
is installed at the OPTION B location. 

The editor's timing constants are a 
function of both the type and the 
speed of the VCR's. While the princi- 
ples can be applied to any combina- 
tion of VCR's and speeds, the 
prototype assumes VHS machines op- 
erating at the SP speed. Should a dif- 
ferent combination be desired, it will 
be necessary to adjust the timing 
components for the selected speed. 

Construction 
Before building anything, you 

must make certain that your source - 
VCR is compatible with the control- 
ler. Place a tape in the VCR and start 
the play. After about 30 seconds, de- 
press the pause button. Once the VCR 
has come to a complete stop -as indi- 
cated by a frozen frame on the 
screen -press and hold the review (or 
dual- function review /rewind) button 
for about five seconds and then re- 
lease it. The VCR is compatible with 
the video -edit controller if it rewinds 
and then automatically enters the play 
state when the review button is re- 
leased. If releasing the button did not 
cause the VCR to switch automat- 
ically into the play mode, then it can't 
be used with the controller. 

If the VCR passes the compatibility 
test, you must make a review- switch 
modification. Disconnect the VCR 
from the powerline, open the VCR's 
case, and locate the review switch's 
contacts. Use a VOM to verify that 
you have selected the correct con- 
tacts. (In some VCR's the review 
switch has DPST contacts that are 
wired in parallel.) Solder a pair of 
thin, insulated, stranded wires (i.e. 
22 gauge) to the switch's contacts. 
Then route the wire to an accessible 
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blank portion of the VCR's rear ap- 
ron. Carefully drill a hole in the apron 
for a miniature phone jack that will 
mate with PLI . If the cabinet is metal, 
use two contacts of a 3- circuit jack 
and change PLI to a 3- circuit mini- 
ature phone jack. (The plug's sleeve 
connection -which is connected to 
the VCR's grounded cabinet -should 
not be used.) 
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FIG. 2 -THE CONTROLLER'S PARTS LAYOUT. Select only one location for RY2; the other 
remains empty. 
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Complete the modification by sol- 
dering the wire pair to the phone jack. 
Then, replace the VCR's cover. At 
that point, the VCR should be tested 
for normal operation. Check the mod- 
ification for a short- circuit if the VCR 
doesn't operate correctly. 

The controller is assembled on a 

PC board, for which a full -scale tem- 
plate is provided in PC service. 
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FIG. 3 -THE PRINTED -CIRCUIT BOARD is mounted in the cabinet using spacers at each 
mounting screw. Make certain that there is some kind of wire between the PC board's 
ground trace and the metal cabinet. 

PARTS LIST 

All resistors 1/4 -watt, 10 %, unless 
specified otherwise. 

R1 -1000 ohms 
R2 -1 megohm 
R3-10 megohms 
R4- 470.000 ohms 
R5, R9, R13- 10,000 ohms 
R6- 200,000 ohms 
R7, R11- 250,000 ohms, multiturn 

potentiometer 
R8, R12- 10,000 ohm, multiturn po- 

tentiometer 
R10- 47,000 ohms 
R14- 100,000 ohms 
All capacitors rated 10 volts, un- 

less specified otherwise. 
C1, C2, C5, C8 ,C11 -0.001 µF, disc 
C3, C9-10 RF, tantalum 
C4, C7, C10, C13 -0.01 RF, disc 
C6-100 µF, tantalum 
C12 -1µF tantalum 
C14, C15-0.1 RF 
C16 -1000 RF, 35 volts, electolytic 
Semiconductors 
IC1-1C4-555, timer 
IC5 -7808, 8 -volt regulator 
D1, D3, D6- 1N4002, silicon rectifier 
D2, D4, D5-1N914, rectifier 
Other components 
J1 -male power- supply mini -jack to 

match SO1 
PL1, PL2, PL3- miniature phone 

plugs to match VCR equipment 
RY1, RY2, RY3 -SPDT DIP relay, 

GORDOS 831A -4 
S1 -N.O. momentary switch 
S2, S3 -SPST switch 
S01-power socket, part of 9 -volt 

wall adapter 
Miscellaneous 
Printed -circuit materials, WA1 -9- 

volt DC wall adapter, DIP sockets, 
cabinet, wire, solder, etc. 

The parts layout is shown in Fig. 2. 
Notice that there are two locations - 
labeled A and B -for RY2. If you use 
DIP sockets for mounting the relay, 
you will then be able to switch RY2's 
location easily to conform with the 
remote -control circuit of the associ- 
ated VCR. 

Figure 3 shows how the prototype's 
fully assembled PC board looks when 
it's finished, and also how it is in- 
stalled in its cabinet. 

VCR modification 
The controller requires a special, 

though quite simple, modification to 
the source -VCR's review switch. But 
be aware that opening the case of the 
VCR and installing the modification 
will void the warranty (if it is still in 
effect). 
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Remote jack 
The recording -VCR or camcorder 

should have a camera- controlled re- 
mote jack. Also, for best results the 
recorder should also perform a preroll 
operation prior to initiating the re- 
cording action. That feature can often 
be verified by the recorder's user's 
manual. 

The recording -VCR will run -rec- 
ord when the camera -controlled re- 
mote jack is switched by RY2's 
contacts. The location of RY2 is deter- 
mined by the requirements of the re- 
mote jack. If recording is started by 
opening a contact, RY2 should be in- 
stalled in the OPTION A location, which 
is controlled by IC2. If recording is 
started by closing a contact, RY2 
should be installed in the OPTION B 

location, which is controlled by IC3. 

Calibration 
l'he only items required for calibra- 

tion are two prerecorded tapes. One is 
a source tape, which contains a clean 
transition of scenes. The tape can 
easily be made by making an off -the- 
air recording of about five minute of 
program up to a commercial, the 

commercial, and then five minutes of 
program. The commercial is only 
needed so that you can easily recog- 
nize a scene transition -from pro- 
gram to commercial and vice versa. 

The other tape is the recording 
tape. It should be pre- recorded with 
about five minutes of programming. 

Connect PLI to the review jack that 
was added to the source -VCR. Con- 
nect PL2 to the recording VCR's cam- 
era- controlled remote jack. 

Roll the source tape, locate the start 
of the commercial as closely as possi- 
ble, and place the source recorder into 
the pause mode. 

Then play the second tape in the 
recording VCR. Locate the end of the 
recording, set the recorder to pause, 
then activate the record function. 

Set the coarse adjustment associ- 
ated with RY2 (R7 or Rll) to its 
smallest value and the fine adjustment 
(R8 or RI2) to the center of its adjust- 
ment. Press SI. Each of the recorders 
will do its thing -controlled by the 
video -edit controller. 

After the recording VCR runs for 
about 30 seconds, stop and rewind its 
tape to the point where the recording 

was inserted and press the pause but- 
ton. Then release the pause button 
and time the playing time from the 
source -tape's entry point until the 
source -tape's commercial appears. 

Using the equation given earlier, 
calculate the combined resistance val- 
ueofR7andR8(orRll and R12)that 
is needed to eliminate the pre-com- 
mercial timing. Set the coarse adjust- 
ment to that value. 

Repeat the procedure until the edit- 
ing controller correctly locates the 
edit point within about one -half sec- 
ond. At that point, the procedure 
should be repeated once more, using 
the fine adjustment, until the edit 
point is "on the nose." 

That completes the calibration. A 
similar method is used to calibrate the 
switch -in of a special- effects gener- 
ator via PL3. 

Now you're ready to edit some vid- 
eo tapes, and it may take a few tries to 
become familiar with the system. 
However, in no time at all, you'll be 
getting rid of unwanted commercials, 
splicing together your favorite movie 
scenes, or removing scenes that you 
don't want your kids to see. R -E 
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TRUE RMS CONVERTER 
FOR 

YOUR 
DMM 

This simple converter will add 
true -RMS capability to any 

VOM or DMM and it will only cost you 
about twenty dollars! 

STEVEN A. BROWN 

JUST ABOUT ANY VOM OR DMM CAN ACCU- 

rately measure the RMS voltage of 
pure sine -wave AC. But true -RMS ca- 
pability is a feature that is usually 
found only on top -of -the -line meters. 

In the AC mode, the average multi - 
meter (one that does not have true - 
RMS capability) simply measures the 
peak rectified value and scales it by a 
factor of 0.707. Otherwise, they mea- 
sure the average rectified value and 
scale it by the factor 1.11, which is the 
ratio of RMS -to- average, or 
0.707/0.636. Introduce some distor- 
tion to the sine wave, however, and the 
reading's accuracy becomes question- 
able. Try measuring a non -sinusoidal 
waveform, such as sawtooth or square 
wave, and the reading can become 
utterly meaningless. 

For example, when measuring a 
10 %- duty -cycle square wave, the 
reading on an average meter can be off 
by more than 100 %! For such wave- 
forms, the only reliable measurement 
of voltage can be made using a volt- 
meter or multimeter with true RMS 
capability. That feature is usually 
found on only the most expensive dig- 
ital multimeters -until now. In this 
article, we'll show you how to build 

an accurate, low -cost converter that 
will give true RMS measurement ca- 
pability to any VOM or DMM. Before 
getting into the details of the circuit 
though, let's briefly take a look at 
what RMS means, and why its value 
is important to know when talking 
about AC waveforms. 

RMS defined 
RMS stands for Root Mean Square 

(the square root of the average of the 
squared values), a mathematically de- 
rived quantity that is taken to be the 
value of an equivalent DC voltage - 
one that would produce an equal 
amount of heat in a resistor or light 
from a light bulb. In an AC waveform, 
the instantaneous voltage varies as a 
function of time. Therefore, the equa- 
tion that defines the RMS voltage 
must take into account the functional 
relationship between those two varia- 
bles, and it can only be applied if an 
exact mathematical expression for 
that relationship is known, which can 
be "plugged into" the equation. An 
example of such an expression is the 
one that gives us the instantaneous 
voltage (y) at any time (t) for a sine 
wave is: 

V = VMAx sin wt 

where VMAx is the peak amplitude, w 
is the angular frequency in radians - 
per- second, and t is the elapsed time 
from the beginning of the cycle. The 
equation for the RMS voltage of any 
periodic waveform, where "V" is a 
function of t, is given by: 

VRMS 

r to +T 
V v2 t) ( dt 

where T is the total period of time 
under consideration. For those who 
are not familiar with calculus, the def- 
inite integral under the radical sign, 
whose symbol resembles a tall thin S, 
represents the "area under the curve" 
if v2 were plotted against t. That quan- 
tity, multiplied by l/T, is equal to the 
average value of y2 during the time 
period T. The square root of the aver- 
age value is the RMS voltage. 

Though it would be possible to 
construct a circuit to perform the op- 
eration of the second equation, a sim- 
pler approach -the one that is used by 
DMM's that can measure true RMS - 
is to square the instantaneous input 
voltage, average that square with a 
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FIG. 1 -RMS CONVERTER BLOCK DIAGRAM. This shows how an RMS measurement is 
obtained. 

long time- constant RC network, and 
take the square root of their average. 
That sequence of operations is shown 
in the block diagram of Fig. I, and can 
be represented mathematically by the 
simpler equation: 

VRMS - V'Avg. (Va) 

where 1 is the instantaneous voltage. 
The basic difference between that se- 
quence of operations and that of the 
previous equation lies in the meth- 
od -but the result is the same. While 
the previous equation gives the pre- 
cise net effect of r over a definite time 
period, the simpler method makes use 
of the property of a low -pass RC net- 
work (Fig. 1) that causes capacitor Cl 
to drift slowly to, and finally settle at, 
the long -term average of the in- 
stantaneous voltage applied to resistor 
RI. The time for the CI to reach that 
final value, once a steady -state AC 
voltage has been applied to the net- 
work, is approximately equal to five 
times the RC time constant. By se- 
lecting a suitably long time constant, 
so Cl's voltage does not vary signifi- 
cantly during the period of one cycle, 
a precise average can be obtained. 

Stated simply, the RMS voltage of 
an AC waveform is equal to the square 
root of the long -term average of the 
square of the instantaneous voltage. 
At this point, the reader might ask 
why the effective value of an AC volt- 
age is not equal to its average value. 
The answer to that question becomes 
apparent if one bears in mind that the 
power delivered to a load is propor- 
tional to the square of the applied 
voltage, in accordance with the famil- 
iar equation: 

V2 
P - R 

Therefore, in determining the RMS 
value of an AC voltage, the square of 
the instantaneous voltage is propor- 
tional to the instantaneous power that 
would be produced in a load. Since 
the average of the instantaneous 
power would be equal to the power 
produced by an equivalent DC volt- 
age, the RMS voltage is found by 

averaging the square of the in- 
stantaneous voltage over a period of at 

least one cycle, and taking the square 
root of that average. 

Applications of RMS 
Now that we've examined what 

RMS means, let's take a look at some 
applications where an accurate RMS 
measurement becomes an important 
thing to know. 

To measure the output of motor - 
speed and light- dimmer controls, 
where the 60 -Hz AC waveform is 
chopped by SCR or Triac switches. 

To measure pulse- width -modu- 
lated waveforms in switching power 
supplies. 

To measure and adjust the output 
of a battery charger for optimal rate of 
charge, where the output is rectified 
but unfiltered DC. 

To measure the power applied to an 
audio -speaker system by speech or 
music. A good approximation of au- 
dio power can be found by: 

V2 
P = 

Z 

where V is the RMS voltage measured 
across the speaker terminals, and Z is 
the nominal system impedance. 

To measure the effective value of 
any AC or variable DC waveform. 

About the circuit 
A complete schematic diagram of 

the True RMS Converter is shown in 
Fig. 2, and its specifications can be 
seen in Table 1. The heart of the cir- 
cuit is Analog Devices' AD736 true - 
RMS-to-DC converter IC. Its low 
power consumption of l mW makes it 
ideal for portable, battery- powered 
operation. The device can measure 
inputs of 1 -volt RMS or less, but it is 

most accurate with a 200 -mV RMS 
input. To measure higher voltages, an 
input attenuator is required. 

The input at pin 2 of the AD736 is 
internally connected to the non- inver- 
ting input of an FET buffer which has 
an impedance of 1012 ohms. That 
makes it well -suited for use with the 
high- resistance input attenuator, R1. 

Pin I is internally connected to the 
inverting input of the FET buffer 
which has an impedance of 8,000 
ohms, and it is used to reference pin 2 

to ground. When switch S2 is closed 
(DC mode), pin 1 is connected di- 
rectly to ground. That makes the con- 
verter responsive to both DC and AC 
components of the input signal. When 
measuring signals having a very small 
amplitude, S2 can be opened (AC 

TABLE 1- SPECIFICATIONS 

Transfer Function: RMS -to -DC voltage 
Accuracy: 0.5 mV, 0.5% (1kHz sine - 

wave, AC- coupled, 0 -to -200 
mV, 200 mV range) 

Input Impedance: 10 megohms 
Maximum Input Voltage: 1200 VRMS 
Bandwidth: 33 kHz (1 ° additional error) 

190 kHz (7, 3db) 
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FIG. 2- SCHEMATIC DIAGRAM. The heart of the circuit is the AD736 true -RMS -to -DC 
converter IC. 
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PARTS LIST 

Resistors 
R1- Caddock 1776 -C742 5- decade 

voltage divider 
R2 -1 megohm, 1/2 -watt, 5% 
R3, R4- 10,000 ohms, 1/4-watt, 5% 
Capacitors 
Cl, C2 -10 µF, 16 volts, radial 

electrolytic 
C3-47 µF, 16 volts, radial 

electrolytic 
C4, C5-0.1 µF, 50 volts, 10 %, 

polyester film 
Semiconductors 
DI, D2-1N4148 diode 
IC1- AD736JN RMS -to -DC convert- 

er (Analog Devices) 
Other components 
J1 J4- Insulated binding posts 
S1 -5- position rotary switch, 

(Mouser 10YQ025 or equivalent) 
S2, S3 -SPST subminiature toggle 

switch 
B1 -9 -volt alkaline battery 
Miscellaneous: 9 -volt battery con- 

nector. 9 -volt- battery mounting clip, 
plastic project case. plastic knob 
for rotary switch, wire. etc. 

Note: A complete kit containing an 
etched and drilled PC board and all 
components that mount on it 
(SPST switches, binding posts, 
etc., not included) is available for 
$19.95 plus $2.50 for shipping and 
handling from Andromeda Elec- 
tronics, 125 N. Prospect St., Wash- 
ington, N.J. 07882. New Jersey 
residents must include 6% sales 
tax. Allow three weeks for delivery. 

RI 

COMMON 

Cu 

o 

2 

INPUI 

FIG. 3 -MOUNT THE COMPONENTS as 
shown. All other parts mount on the cover 
of the plastic project case. 

S3 

mode) and the input thereby becomes 
AC- coupled. In that mode, signals as 
small as 100 microvolts RMS can be 
measured. 

Capacitor C3 is the averaging ca- 
pacitor; C2 removes any residual rip- 

IN PU I 

TE S 

COMMON 
ERMINALS 

POWER OUTPUT AC /DC 

SWITCH TERMINALS SWITCH 9 -VOLT BATTERY HOLDER 

FIG. 4 -THIS IS HOW YOUR CONVERTER should look when it's completed. You can see 
how the common terminal from both the input and the output are wired together. 

ple that might be present at the 
output. The attenuator is a Caddock 
1776 -C742 precision 5- decade volt- 
age divider with a ratio tolerance of 
±0.25 %. Switch SI is used to select 
the tap on the voltage divider that 
corresponds to the range of voltages 
to be measured. 

The network made up of R2, D1, 
and D2 prevents overvoltage damage 
to ICI by limiting the peak input volt- 
age at pin 2. Resistor R2 has a power 
rating of 1/2-watt, so the maximum 
continuous overvoltage that can be 
sustained by R2 indefinitely without 
damage is about 700 -volts RMS. 
Overvoltages up to 1200 -volts RMS 
can be withstood for several seconds. 
No damage at all can occur to R2 from 
overvoltage in the 2 -volt position and 
higher. 

In the 200 -mV position, ICI reads 
the full voltage across the input termi- 
nals. When SI is placed in the 2 -volt 
position, all input voltages are divid- 
ed by 10, and the DC voltage across 
the output terminals, as read by a DC 
voltmeter, must be multiplied by 10 to 
obtain a correct RMS reading. With 
SI in the 20 -volt position, the output 
reading must be multiplied by 100; in 
the 200 -volt position, by 1000; and in 
the 1000 -volt position, by 10,000 (Ta- 
ble 2 lists the multiplier values). The 
maximum continuous input voltage in 

TABLE 2- MULTIPLIER VALUES 

Range in use Multiply ouput by 
200 mV 1 

2 V 10 
20 V 100 

200 V 1000 
1000 V 10,000 

the 1000 -volt position should not ex- 
ceed 1200 -volts RMS -the maximum 
rating of the voltage divider. 

An important parameter of AC 
waveforms is the crest factor, which is 

defined as the ratio of the peak voltage 
to the RMS voltage. A sine wave has a 

crest factor of 1.414. while music with 
its high transients may have crest fac- 
tors of IO or more. The crest factor 
becomes significant when the peak 
excursions of the waveform approach 
the peak transient limits of the input 
of the measuring device. Peak clip- 
ping will occur if either of those limits 
are exceeded, resulting in a loss of 
accuracy. For an ÁD736 that is 
powered by. a 9 -volt battery. the peak 
transient limits of the input at pin 2 are 
approximately -_* 2.5 volts. There- 
fore, the crest factor of a 200 -mV 
RMS signal, measured' on the 200 - 
mV range, would have to exceed 12.5 
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before peak clipping occurs. If a (- 
volt RMS signal were measured on 
that same range, however, 2.5 would 
be the maximum crest factor beyond 
which peak clipping would occur. 
Switching to the 2 -volt range would 
raise the crest- factor threshold of clip- 
ping to 25 for the same I -volt RMS 
signal. 

Construction 
The RMS Converter can be in- 

stalled in any case (preferably plastic) 
that is large enough to fit the PC 
board, the battery, and all other asso- 
ciated wiring, switches, etc. 

All components except S2, S3, BI, 
input jacks JI and J2, and the output 
jacks J3 and J4 mount directly on the 
PC board, as shown in Fig. 3. Rotary 
switch Si is soldered directly to the 
PC board, and its bushing provides a 
rigid mounting to the case. 

To accommodate SI's anti- rotation 
tab, a %& -inch diameter hole should be 
drilled 1/2-inch below SI's mounting 
hole. Both the input and output com- 
mon terminals should be wired to- 
gether (see Fig. 4) and to the ICI pin -8 
PC solder pad. The input and output 
jacks, as well as S2, S3, and the bat- 
tery- connector leads, should be con- 
nected to the appropriate PC pads 
indicated in Fig. 3, and secured to the 
face of the case as shown in Fig. 4. If 
you like, you can install a battery- 
mounting clip as shown in Fig. 4. 

Operation 
As can be seen from Fig. 2, there is 

no isolation between the input and 
output common terminals. Therefore, 
ALWAYS CONNECT YOUR VOM 
OR DMM TO THE OUTPUT TER- 
MINALS BEFORE YOU CON- 
NECT THE INPUT TERMINALS 
TO AN AC VOLTAGE. 

The True RMS Converter is porta- 
ble and easy to use. Simply connect 
the test leads of a VOM or a digital 
multimeter capable of reading zero to 
200 millivolts to the output terminals, 
and connect a pair of insulated test 
probes to the input terminals. Con- 
nect the test probes to the voltage to be 
measured, and move the selector 
switch to the appropriate range so that 
a reading of at least 50 mV but no 
more than 500 mV is obtained. Then 
multiply the reading by the scale fac- 
tor from Table 2 for the range in use. 
For inputs that are less than 50 mV, 
the AC- coupled mode will give the 
most accurate readings. R -E 
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A Radio Data System FM car radio can automatically locate the kind of programs you like, 

control the volume and frequency response, display a paging message. and even keep you 
informed of traffic conditions. 

MOST IM LIS I LNLRS. AND EVEN SOMI: 

technicians, do not know that many 
stations routinely use a subcarrier to 
carry digital data. The data itself 
might represent stock- market infor- 
mation, telemetry and remote -control 
signals for the FM transmitter, radio - 
paging messages, or even data repre- 
senting computer programs and mes- 
sages sent from a school system's 
headquarters to individual schools. 

The fact of the matter is that by 
using digital data just about anything 
is possible; and it is extremely fast. At 
approximately 1200 baud, which is a 

reliable bit rate for FM broadcasting, 
a burp of data -sounding like nothing 
more than a blip of static -can con- 
vey enough information to satisfy 
many personal entertainment and 
safety needs. 

And that's exactly what it's used for 
in Europe, where digital data broad- 
cast on a conventional FM subcarrier 
is used to provide a driver with many 
wide- ranging services through his or 
her car radio. 

Radio Data 
The data system that we're talking 

about is known as RDS -which is 
derived from Radio Data System. 
Basically, RDS is a European -de- 
veloped system for the co- transmis- 
sion of digital data and conventional 
FM programming. It is presently esti- 
mated that all of Europe will be inte- 
grated into the RDS system in three to 
five years. Whether the idea travels 
across the Big Pond to our side of the 
world probably depends on the results 
of RDS experiments conducted in 

Canada, because our FCC is not 
known as "Mister Speedy" when it 
comes to legitimizing new communi- 
cation technologies. 

Before we get into the bits, bytes, 
and code groups of the RDS subcar- 
rier modulation, keep in mind that the 
system must not interfere with exist- 
ing subcarrier services used in only a 

few European countries. Eventually, 
those services will be integrated into 
the RDS system; but today, RDS must 
exist side -by -side with services that 
preceded RDS. 

As shown in Fig. I, the European 
stereo -FM RDS signal closely resem- 
bles U.S. stereo signal that also has 
subcarrier modulation. The fact that 
the RDS subcarrier is at 57 kHz 
shouldn't disturb you because 57 -kHz 
subcarriers are also used in the U.S., 
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FIG. 1 -THE RDS SIGNAL IS PLACED on a 57 -kHz subcarrier. If the station also broad- 
casts an ARI auto -radio information signal on 57 kHz, the RDS signal is applied in 
quadrature so both can use the subcarrier. 

even though a 67 -kHz subcarrier is 
more common here. The Europeans 
selected 57 kHz because it's a multi- 
ple of the 19 -kHz stereo pilot, which 
makes the subcarrier frequency easy 
to derive and phase -lock. 

Note that the RDS 57 -kHz subcar- 
rier shows two distinct services: ARI 
and RDS. That is where "accom- 
modating existing services" comes 
into play. ARI stands for Auto Radio 
Information; a system used in Ger- 
many and other countries to provide 
up -to- the -minute traffic information. 
(Actually, ARI stands for the German 
words that mean "auto radio informa- 
tion." Fortunately, the German and 
English words have the same initial 
characters-ARI.) 

ARI works this way: The car radio 
constantly monitors the ARI subcar- 
rier even if the driver is playing a tape. 
If the station broadcasts a subaudible 
frequency of approximately 10 Hz to 
30 Hz, the tape program is interrupted 
by the radio so that the driver can hear 
traffic announcements made over the 
main channel by the station an- 
nouncer. If the driver wants peace and 
quiet but wants to be kept up to date 
on traffic conditions, he can keep the 
volume turned down. Reception of an 
ARI signal automatically raises the 
volume so that the driver can hear the 
station's announcements and be aware 
of any emergency situations. 

On the other hand, Sweden uses 57 
kHz for its MBS national paging ser- 
vice. You can drive the entire 2000 - 
mile length of Sweden and be paged if 
your radio is tuned to an FM station. 
(It is exactly the same as the cue na- 
tionwide radio paging system, which 
we covered in the January '88 issue of 
Radio -Electronics) 

Multipath 
In order to share the subcarrier with 

existing ARI 57 -kHz subcarrier ser- 
vices in Austria, Germany, and 
Switzerland, the RDS modulation is 
applied in quadrature (90° out of 
phase) with the existing service. An 
RDS radio can use either quadrature 
signal. Unfortunately, although the 
quadrature method works almost ex- 
actly the same as our FMX stereo 
broadcasts, which were discussed in 
Larry Klein's Audio Update column 
in the June '88 issue of Radio -Elec- 
tronics, quadratured RDS also suf- 
fers from the same kind of multipath 
interference that afflicted early FMX 
reception. Again, like FMX, multi - 
path interference problems created by 
quadratured RDS is being reduced. 
Since, as we'll show, RDS can ac- 
commodate both traffic and paging 
digital data, when RDS is the sole 
ancillary FM communications sys- 
tem, the multipath problem won't ex- 
ist because RDS will be the only 
signal using a 57 -kHz subcarrier. 

The quadrature modulation is the 
reason why Fig. 1 shows both the ARI 
and RDS services sharing the 57 -kHz 
subcarrier. It does not show the Swed- 
ish MBS paging signal because that is 
not compatible with RDS. Sweden is 
developing an interim system where 
MBS and RDS will be implemented 
on individual radio networks. Even- 
tually, MBS will be phased out, and 
paging will be integrated within RDS. 

Digital info 
Bear in mind that once we have a 

digitized source of information, any 
device associated with the digital data 
can be made intelligent; which means 
that the device is capable of making 

decisions. In the case of RDS, the 
intelligent device is the car radio. And 
before we get into the nuts and bolts of 
RDS, let's take time out for a few 
whet- the -appetite examples of what's 
possible with an intelligent RDS car 
radio. 

Intelligent is a broad term that 
covers anything and everything. The 
most recent RDS radios can be pro- 
grammed on- the -fly by the user for 
certain functions, such as traffic -in- 
formation reception, specific pro- 
gramming, etc. A super -intelligent 
radio -which is what is really envi- 
sioned, since an RDS radio has an on- 
board microprocessor -will resem- 
ble the functional block diagram 
shown in Fig. 2. Other than the power 
switch, and the manual tuning and 
volume controls, just about every fea- 
ture and function can be determined, 
set, or varied by the digital signal 
received on the RDS subcarrier. For 
example, an RDS station might send a 
signal indicating whether they are 
broadcasting music or voice. The user 
can program the radio, through a key- 
pad or other pushbuttons, to automat- 
ically raise the volume when music is 
broadcast, even optimize the radio's 
frequency response for speech or mu- 
sic, or for a particular kind of music. 

If the RDS data signal indicates 
that speech is being broadcast, the 
data can be used by the radio's micro- 
processor to reduce the radio's audio - 
frequency response to the 250 -7500 
Hz range for maximum clarity. When 
the RDS data indicates that music is 
being broadcast, pre- programming by 
the user can cause the audio band- 
width to increase to 50- 15,000 Hz, 
with or without Dolby decoding. It is 
even possible to use the RDS signal to 
indicate rock, wall -to -wall, or classi- 
cal music, and then to adjust the radio 
automatically -for example, the vol- 
ume level for the specific kind of mu- 
sic being broadcast. 

On the other hand, the radio can be 
user -programmed so that if the RDS 
signal is an emergency announce- 
ment, the driver hears the emergency 
signal itself -a tone burst, or the vol- 
ume is automatically increased to the 
threshold of pain. 

User memory 
As shown in Fig. 2, the receiver's 

microprocessor control is what makes 
both user and automatic feature/func- 
tion control possible. But also note 
that the receiver has EPROM memory 
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and a voice synthesizer. In later RDS 
receivers, the user will be able to 
order a custom EPROM; one that is 
replaceable from the front panel. The 
first reason for the replaceable 
EPROM is obvious: The user can 
change features on demand. The sec- 
ond reason is not so obvious, but it is 

sports. Figure 3 -b shows the display if 
a message page, coded specifically 
for that radio, was received. Figure 
3 -c shows how the display might ap- 
pear if a traffic -information bulletin 
were being transmitted, or scheduled 
to be transmitted. It might be accom- 
panied by a warning tone; or the mes- 

sage might override normal tape or 
radio reception, with the display serv- 
ing only to tell the user what the mes- 
sage is about. 

The user of an RDS car radio could 
accommodate possible variations in 
the RDS data, or a language barrier, 
by simply substituting the appropriate 

y TUNER 

C 

I.F. 

AMP 

TUNING CONTROL 

TAPE 

PLAYER 

DETECTOR 

DECODER 

4 TONE 

TWO CHANNELS 
VOLUME (STEREOI 

MICROPROCESSOR 

VOICE 
SYNTHESIZER 

EPROM 
MEMORY 

SPKR 

LCD DISPLAY 

PROGRAMMING 
KEYS 

FIG. 2 -THE FUNCTIONAL BLOCK DIAGRAM of a super -intelligent RDS receiver. The 
voice synthesizer allows an emergency or traffic bulletin to be heard in the listener's 
native language. 

probably more important, particularly 
in Europe where an auto can easily be 
driven across three or four language 
borders in a single day. 

The EPROM, in conjunction with 
the voice synthesizer, can be pre-pro- 
grammed with standardized emer- 
gency and road -service phrases in the 
driver's native language. That means 
that an RDS signal can force the 
voice- synthesized announcement to 
override or replace a received signal, 
or even a tape playback, with emer- 
gency broadcast announcements or a 
personal -paging message. Either 
way, regardless of the country of ori- 
gin of the RDS signal, the driver hears 
the emergency announcements or the 
page in his own language. 

Also, the message or page might be 
shown on the radio's LCD display. In 
Fig. 3 we use a conventional RDS 
receiver to illustrate the kind of dis- 
play that might be attained on a super - 
intelligent RDS radio. Figure 3 -a 
shows how the display would appear 
during the microprocessor's program- 
ming if the user wanted the radio to 
tune only stations broadcasting 

FIG. 3 -THE DISPLAYS MIGHT INDICATE: a) the kind of station that the listener wants 
tuned in; b) a personal paging message; c) traffic information. 
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FIG. 4 -RDS INFORMATION CAN ORIGINATE from ROM's as static (permanent) data, or 
from individual computer sources as dynamic data. 
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FIG. 5-THE RDS DATA IS TRANSMITTED in groups of 104 bits. Each group consists of 
four 26 bit blocks. Each block uses 16 bits for information, 10 bits for error- checking. The 
effective information transmission -rate is 730 bps. 

EPROM when the car crossed a coun- 
try's border. For example, imagine 
that you're traveling in Italy, the lan- 
guage of which you have little knowl- 
edge other than a few words such as 
pizza and manicotti. You're tooling 
your Fiat up the Appian Way while 
listening to your travel -tape of Bruce 
Springsteen on the car stereo, when 
suddenly "The Boss" is interrupted 
by an emergency travel advisory- 
given in perfect, though comput- 
erized English. And while you're 
hearing the travel bulletin in English, 
French tourists are hearing the same 

bulletin in French, and in another car, 
filled with visitors from Japan, they 
are hearing the same bulletin, at the 
same time, in Japanese. 

If user -exchange of the EPROM is 
needed because you intend to drive 
through many countries, you simply 
rent a car having an RDS radio that 
speaks your language. If you own the 
car, the voice synthesizer will, of 
course, be in your native language. 

An RDS emergency- announce- 
ment uses the same digital code re- 
gardless of the country of origin, 
although there might be exceptions to 

handle unusual conditions. For exam- 
ple, it is more likely that the digitized 
phrase Ml motorway rather than Ap- 
pian Way is pre- programmed for car 
radios intended for Great Britain; 
while autobahn would be used in Ger- 
man radios. To handle unusual traffic 
conditions, the voice synthesizer 
might simply contain the equivalent 
of "Ho Boy! You drivers in the south 
of England (or wherever) are in for 
massive tie -ups, so pay attention to 
local officials." 

Static and dynamic 
RDS data can be either static or 

dynamic. Static data can be the sta- 
tion's I.D., automatic time and clock 
correction (as you drive through dif- 
ferent times zones the radio's clock is 
automatically corrected), the network 
affiliation, the kind of program being 
broadcast, etc. For example, in Swe- 
den you can drive 2000 miles and 
have an RDS radio track the same 
program even as you drive out of the 
range of one station into the reception 
zone of another. If programmed to a 
particular service or program, such as 
sports, the radio continually searches 
out the RDS data representing that 
service or program -automatically 
adjusting the radio's tuning to the ap- 
propriate local station. 

Dynamic data is RDS information 
continued on page 76 
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MOST OPERATIONAL AMPLIFIERS ARI. 
Voltage -Differencing Amplifiers, or 
VDA's, which have an output that is 
proportional to the difference be- 
tween the voltages applied at the two 
input terminals. But the LM3900 is a 
Current- Differencing Amplifier, or a 
CDA; it is also known as a Norton op- 
amp. The device has an output that is 
proportional to the difference be- 
tween the currents applied at the two 
input terminals. 

The LM3900, first introduced in 
the early 1970's, was specifically de- 
signed as a low -cost, medium- perfor- 
mance, quad op -amp that could 
operate off a single -ended power sup- 
ply and provide a large output -voltage 
swing. It is the most widely known 
CDA -type op -amp, containing four 
identical and independently accessi- 
ble op -amps, as shown in Fig. 1. The 
device can operate with any DC sup- 
ply from 4 + - 46 volts, and each op- 
amp has a unity-gain bandwidth of 2.5 
MHz and an open -loop gain of 70 dB. 

Basic principles 
The LM3900 incorporates four 

identical op -amps, each having the 
circuit shown in Fig. 2. To help you 
understand how that circuit works, it 
is broken down into four simple 
stages in Fig 3. 

Figure 3 -a shows the basic invert- 
ing- amplifier circuit. Transistor QI is 
a common -emitter amplifier with a 
constant- current collector load, 
providing high -gain inverting action. 
Transistor Q2 is a non -inverting emit- 
ter- follower output buffer with a con- 
stant- current emitter load. The upper - 
frequency response of the resulting 
high -gain non -inverting amplifier is 
rolled off by Cl to enhance circuit 
stability. Note that the output can 
swing within a few hundred millivolts 
of ground and the supply voltage. 

The overall current gain of the Fig. 
3 -a circuit is limited to the product of 
the two individual transistor current 
gains. Fig. 3 -h shows how the current 
gain can be further increased, with 
little reduction in the output- voltage 
swing, by adding transistor Q3. 

WORKING WITH A 
NORTON 
OP -AMP 

1 5 10 1 ., ., 
1N2- 6 T, 
6ND 1 

T' r L J 

FIG 1 -THE LM3900 NORTON OP -AMP 
contains four identical and independently 
accessible amplifiers. 

The output from the circuit in Fig. 
3 -b can typically source up to 10 mA, 
but can sink only 1.3 mA (via the 
constant -current generator of Q2). 
Figure 3 -e shows how the sink current 
can be increased by adding Q4, 
providing class -B operation during 
the over -drive condition. Also, tran- 
sistors Q5 and Q6 are used as con- 
stant- current generators, which are 
biased by an internal network in the 
LM3900 IC. 

The circuit in Fig. 3 -e is the basis of 
each of the LM3900 amplifier stages. 
but it can only provide inverting ac- 
tion.The non- inverting action of the 
LM3900 is provided by the addition 
of the current -mirror circuit in Fig. 
3 -d. That circuit is made up of two 
identically matched transistors and 
will draw an output current that is 
almost identical to the input current. 
The circuit operates as follows: 

The input current to the circuit in 
Fig. 3 -d is applied to the base of each 
transistor. Suppose that both tran- 
sistors have current gains of 100, and 
that both transistors draw base cur- 
rents of 5 p.A. In that case, the collec- 
tors of both transistors will draw 500 
pA. Note, however, that the collector 
current of Q7 is drawn from the cir- 

This month we explore 
the mysteries of the 
LM3900 op -amp, and 
show the many ways of 
using this versatile device. 

RAY MARSTON 

cuit's input current, and equals 500 
ILA plus (2 x 5 p.A), or 510 pA, and 
that the collector current of Q8 is the 
output or mirror current of the circuit. 
The input and output currents are al- 
most identical, regardless of the in- 
put- current magnitude. 

Finally, if we connect the current - 
mirror circuit in Fig. 3 -d to the circuit 
in Fig. 3 -e, we have the circuit in Fig. 
2, where the mirror circuit is driven 
by the non -inverting input terminal, 
and the mirror current is drawn from 
the inverting -input terminal. which is 
also connected directly to the base of 
the QI amplifier stage. Consequently, 
the base current of QI is equal to the 
input current at the inverting input, 
minus the input current at the non - 
inverting input. The complete ampli- 
fier (Fig. 2) thus provides CDA action 
already mentioned. Note that CDA's 
can operate like conventional VDA's 
by wiring high -value resistors in se- 
ries with the input terminals, so that 
the input currents are directly propor- 
tional to the input -voltage /resistor 
values. 

The output of an LM3900 amplifier 
will start to swing down through the 
half -supply point (half of the supply 
voltage) when the input -bias current 
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FIG 2 -THE CIRCUITRY for each of the four op -amps inside the LM3900 looks like 
this. 
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c 
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FIG 3 -THE BASIC INVERTING AMPLIFIER is shown in a, and an improved inverting 
amplifier is shown in b. Constant -current generators have been added in c, and the 
current -mirror circuit is shown in d. 

of QI rises above 30 nA or so. The 
input -bias current is normally equal to 
the difference between the two input - 
terminal currents, and those currents 
should normally be restricted to the 
range from 0.5 µA to 500 RA,; an 
ideal value for the input -bias current 
of an LM3900 amplifier is usually 
around IO RA. 

Linear amplifier circuits 
In linear applications, an op -amp is 

normally biased so that its output 
takes on a quiescent value of half of 
the supply voltage to accommodate 
maximum undistorted signal swings. 
Also, when an op -amp is biased for 
linear operation, its output is propor- 
tional to its input. The feedback cur- 

rent automatically limits the internal 
QI base current, providing a closed - 
loop gain. In Fig. 4, R1, R2, and CI 
generate a decoupled half -supply ref- 
erence voltage, which applies a refer- 
ence current to the non -inverting 
terminal via R3. Also, a negative - 
feedback current is applied to the in- 
verting terminal via R4, from the op- 
amp's output. 

In Fig. 5, R2 and R3 bias the output 
to a quiescent half -supply value. The 
input signal is applied to the inverting 

FIG 4-AN OP -AMP CAN BE BIASED so 
that its output takes on a quiescent value 
of half of the supply voltage. 

FIG 5 -THIS INVERTING AC AMPLIFIER 
uses supply -line biasing. 

FIG 6-AN IMPROVED BANDWIDTH and 
high gain are featured in this circuit. 
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terminal via RI, and the voltage gain 
is determined by the R2 /RI ratio, so 
that circuit is set up as a x 10 invert- 
ing amplifier. 

The op -amps of the LM3900 have 
slew rates of only 0.5V /µs, so they 
have very restricted useful band- 
widths. Figure 6 shows how the useful 
bandwidth can be increased by con- 
necting a transistor to the output and 
rearranging the input connections of 
the standard amplifier circuit to make 
a x 100 inverting amplifier with a 

200 -kHz bandwidth. Because of the 
high overall gain, that circuit may be 
somewhat unstable. If so, R7 and C2 
can be added to slightly reduce the 
bandwidth and improve overall circuit 
stability. 

The circuit in Ag. 6 can be modi- 
fied to have a peak -to -peak output 
swing of 150 volts. That is done by 
supplying the output transistor with a 

separate supply of 150 volts DC. The 
output will then take on a quiescent 
value of 75 volts, causing 7.5 µA to 
be fed to the non -inverting terminal of 
the op -amp. Therefore, in order to 
have correct biasing, 7.5 µA would 
also have to be applied to the inverting 
input. 

The LM3900 op -amp can be used 
as a unity-gain non -inverting buffer 
amplifier, or voltage follower. That is 
done by connecting the output to the 
inverting input with a l- megohm re- 
sistor, and applying the input signal to 
the non- inverting terminal via an 
equal -value resistor; that way the cir- 
cuit will provide unity gain. 

Schmitt triggers 
The LM3900 op -amp can be used 

as a voltage comparator by wiring 
equal -value current- limiting resistors 
in series with each input, using one 
resistor as the input, and the other as 

the sample input. The circuit in Fig. 7 
is an inverting voltage comparator, in 
which the output switches high when 
VIN falls below VREF. 

The circuit in Fig. 7 could also be 
used as a non -inverting voltage -com- 
parator. That would be done by apply- 
ing VREF to the inverting input and 
'VIN to the non- inverting input. The 
output will then switch high when 
VIN rises above VREF. 

The circuit in Fig. 7 can supply 
output currents of only a few mA. 
However, the output current can be 
boosted to tens or hundreds of mA by 
connecting a transistor to the circuit's 
output. 

FIG 7 -THE CIRCUIT SHOWN HERE is an 
inverting voltage comparator. 

FIG 8 -THE CIRCUIT SHOWN HERE is an 
inverting Schmitt trigger. 

FIG 9 -AN OVER -TEMPERATURE 
SWITCH will trigger its output when a pre- 
determined temperature is exceeded. 

FIG 10 -AN UNDER -TEMPERATURE 
SWITCH will trigger its output when the 
temperature falls below a predetermined 
value. 

Hysteresis can easily be added to 
LM3900 voltage- comparator circuits 
so that they operate as Schmitt trig- 
gers. That is done by connecting a 

high -value resistor between the out- 
put and the non -inverting terminal. 
Figure 8 is an inverting Schmitt trig- 
ger, in which the R3 /R2 ratio deter- 
mines the hysteresis magnitude. The 
circuit becomes a non -inverting Sch- 
mitt trigger by transposing the inputs. 

Comparator applications 
Figures 9 -12 show some useful ap- 

plications for voltage comparators. 
The circuit in Fig. 9 is an over -tem- 
perature switch, where the output 
goes high when a pre-set temperature 
is exceeded. A fixed half -supply refer- 
ence voltage feeds a reference current 
to the inverting input, and a variable 
current is fed to the non -inverting in- 
put. Resistor R6 is a Nega- 
tive- Temperature- Coefficient (NTC) 
thermistor, so the potential at the 
junction of R5 and R6 rises with tem- 
perature. The op -amp will switch 
high when that voltage exceeds the 
half -supply value. The trip tem- 
perature can be pre -set via R5. 

Figure 10 is an under -temperature 
switch. In that circuit the reference 
current is fed from the supply voltage 
via RI, to the inverting terminal, and 
the variable (non- inverting) current is 

R2 

2.2MEG 

R3 

1MEG 

(VINIV1 
\ 2 J 

FIG 11 -AN UNDER -VOLTAGE DETECTOR 
can be used to monitor a voltage supply. 

1111 
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R1 
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R2 
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R3 

C 2.7MEG 

LM3900 
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FIG 12 -A 3 -INPUT and GATE can be con- 
verted to a NAND gate by transposing the 
two inputs. 

FIG 13- SIMPLE VARIABLE -VOLTAGE ref- 
erence circuit uses the voltage at its inver- 
ting terminal as a reference. 
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FIG 14 -THIS VARIABLE- VOLTAGE REG- 
ULATOR has a boosted -current output. 

1V 
Rl 

1K 

R3 

1MEG 
-1Mr- 

14K 

R2 

FIG 15- FIXFD- CURRENT SOURCE can 
deliver 1 mA to any load that is from 0 to 14 

kilohms. 

FIG 16 -A SIMPLE 1 -mA CURRENT SINK 
will draw 1 mA from any load. 

supplied from the junction of R3 and 
R4. Since the value of RI is approxi- 
mately double that of R2, and gener- 
ates a current that is proportional to 
the supply voltage, the trip tem- 
perature (pre -set via R3) is indepen- 
dent of the supply voltage. 

An under -voltage detector is shown 
in Fig. 11. Its output goes high when 
the supply falls below a value deter- 
mined by Zener diode D1. If DI is a 
5.6 -volt Zener, the op -amp will 
switch high when the supply voltage 
falls below approximately 11 volts. 
The precise trip point can be varied by 
replacing R3 with an 820K resistor in 
series with a 470K potentiometer. 

Finally, Fig. 12 shows how a com- 
parator can be used as a 3 -input AND 

gate, having a high output only when 
all three inptits are high. The non - 
inverting -input current, when all 
three inputs are high, must exceed 
that of the inverting input, as deter- 
mined by R4. The circuit can be con- 
verted to a NAND gate by transposing 
the two inputs of the op -amp. 

Voltage -regulator circuits 
There are various applications that 

can make use of the LM3900 as a 
voltage regulator or reference. Figure 
13 is a variable- voltage reference 
source. The non -inverting terminal of 
the op -amp is grounded, and the cir- 
cuit uses the voltage at the inverting 
terminal as a reference. Its voltage 
gain is determined by the R2 /RI ratio. 
When R2 is set at zero, the circuit has 
unity gain and a 0.55 -volt output. 
When R2 is set to the maximum val- 
ue, the circuit has a gain of 50 and an 
output of about 25 volts. The circuit 
provides good regulation and can sup- 
ply output currents of several mA. 
The output voltage however, is not 
temperature compensated. 

Figure 14 is a variable voltage reg- 
ulator. The op -amp is wired as a x 2 
non -inverting DC amplifier with a 
gain that is determined by the R3 /R2 
ratio. The input voltage to the op -amp 
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FIG 17 -AN IMPROVED CURRENT SINK 
with a fixed reference of 2.7 volts. 
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FIG 18 -A 1 -kHz SQUARE -WAVE gener- 
ator can be used as a tone generator. 

FIG 19 -THIS CIRCUIT is a variable duty 
cycle square -wave generator. 
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FIG 20 -THIS PULSE GENERATOR has a 

duty cycle of about 1:60. 

is variable between 0 and 15 volts via 
R5. The output voltage is therefore 
variable over the approximate range 
from 0.5 -30 volts. The available out- 
put current has been boosted by 
adding transistor QI to the output. 

Current- regulator circuits 
The LM3900 can be used as a 

fixed -current regulator. Figure 15 is a 
fixed 1 -mA current source, which de- 
livers a fixed current to a load con- 
nected between Q1's collector and 
ground; the load can be anywhere in 
the range from 0 ohms to 14 kilohms. 
The circuit is powered from a regu- 
lated l5 -volt supply, and the R1 -R2 
voltage divider applies a 14 -volt refer- 
ence to R3. The op -amp's output au- 
tomatically adjusts to provide an 
identical voltage at the junction of R4 
and R5. That produces I volt across 
R5, resulting in an R5 current of 1 

mA. Since that current is derived 
from QI's emitter, and the emitter and 
collector currents of a transistor are 
almost identical, the circuit provides 
a fixed -current source. The output 
current can be doubled by halving the 
value of R5. 

Figure 16 shows a simple I -mA cur- 
rent sink, in which a fixed current 
flows through any load connected be- 

continued on page 76 
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."10,0 4146 
Plug a Friend into Radio - Electronics 

this Christmas ... and Save $11! 

This Christmas give an electrifying gift 
... plug a friend into Radio -Electronics 
and brighten his whole new year! Whether 
electronics is his livelihood or his hobby, 
your gift will sharpen his focus and 
illuminate the whole spectrum of 
electronics throughout the coming year. 

Radio -Electronics will keep him informed 
and up -to -date with new ideas and 
innovations in all areas of electronic 
technology ... computers, video, radio, 
stereo, solid state technology, satellite TV, 
industrial and medical electronics, 
communications, robotics, and much, much 
more. 

He'll get complete plans and printed circuit 
patterns for building valuable test equipment 
and electronic devices for home and car - 
practical money- savers like these ... a TV 
signal descrambler ... a video test generator 
... an auto exhaust analyzer ... a clockboard 
for his PC ... a radio commercial zapper ... a 
solid state barometer ... a working robot ... 
and many others! 

PLUS ... equipment repair and 
troubleshooting ... circuit design ... new 

product news and buyer's guides ... service 
clinics ... equipment test reports ... a special 
"Computer Digest" section ... regular 
columns on video, stereo, radio, circuits, 
solid state, satellite TV and robotics ... and 
lots more exciting features and articles. 

SAVE $11 ...OR EVEN $22 ... For each 
gift of Radio -Electronics you give this 
Christmas, you save a full $11.00 off the 
newsstand price. And as an R -E gift 
donor, you're entitled to start or extend 
your own subscription at the same Special 
Holiday Gift Rate - you save an 
additional $11.00! 

No need to send money ... if you prefer, 
we'll hold the bill till January, 1989. But you 
must rush the attached Gift Certificate to us 
to allow time to process your order and send 
a handsome gift announcement card, signed 
with your name, in time for Christmas. 

So do it now ... take just a moment to fill in 
the names of a friend or two and mail the 
Gift Certificate to us in its attached, postage - 
paid reply envelope. That's all it takes to plug 
your friends into a whole year of exciting 
projects and new ideas in Radio -Electronics! 
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m 

75 

www.americanradiohistory.com



76 

RADIO DATA SYSTEM 

continued from page 68 

that is usually input, when needed, 
from personal computers located at 
various locations. Figure 4 shows how 
both static and dynamic data am inte- 
grated. The stereo encoder provides a 
sample of the 19 -kHz pilot signal to 
the RDS encoder for phase- locked 
generation of the RDS subcarrier. The 
static data is input to the encoder, as is 
dynamic data from three independent 
sources: (I) local announcements 
from the radio station's studio; (2) 
paging data from a paging service; (3) 
emergency and traffic information 
from the local safety officials (police, 
fire, etc.). 

Actually, to avoid a clash of data if 
several dynamic sources decide to op- 
erate at the same time, all RDS data 
sources generally pass through some 
kind of automatic polling or sequenc- 
ing master -control facility. Also, the 
master control does not allow an indi- 
vidual operator to create interference 
to an RDS data source to which he 
does not have access. In other words, 
if the master control allows the pub- 
lic -safety computer to give its data 
precedence by immediately seizing 
the RDS system, other operators can- 
not override, delay, or interfere with 
the public -safety data; nor can they 
interfere with the paging data, etc. 
The protection is attained by tagging 
incoming data with its source or ori- 
gin, so that the master control knows 
what signal is coming from where, 
and its order of precedence. 

Data groups 
As shown in Fig. 5, RDS data is 

transmitted in groups of 104 bits di- 
vided into four 26 -bit blocks. Of the 
26 bits, which are transmitted at 
1187.5 bps (bits -per -second), the first 
16 bits represent information, the re- 
maining IO bits are checks for error 
protection. Therefore, the effective 
information bit -rate 1187.5 x 16/26, 
or 730 bps. 

RDS provides for individual identi- 
fied groups, such as OA, OB, 7A, and 
15B. The system requires that specific 
data be placed in specific groups and 
blocks so that no station creates a 

Tower of Babel by going its own way. 
For example, Swedish paging, which 
allows up to 18 characters per pager, 
must be in group 7A, while decoder 
information, which provides informa- 

tion on mono /stereo transmission and 
special noise reduction or encoding is 
found in groups OA, OB, and 15B. A 
station's program service data, a max- 
imum of 8 ASCII characters (for LCD 
display) must be transmitted at least 
once each second on groups OA and 
OB. 

Various services and future expan- 
sion is built into the group assign- 
ments; for example, a 5 -bit channel 
code representing computer -program 
normal text can be placed in groups 
5A and 513; the music /speech identifi- 
cation bit that enables the radio to 
switch between two volume levels or 
tone -control adjustments is transmit- 
ted four times per second in groups 
OA, OB, and 15B; the station's auto- 
matic telemetering and remote -con- 
trol signals can be in groups 6A and 
6B. It is even possible, within groups 
2A and 2B, to display up to 64 charac- 
ters for say, a program parade (sched- 
ule), or program information such as 

"Verdi La Traviata." 
As you can see from the few pre- 

vious examples, each group can con- 
tain the data for several functions 
because the data can utilize the indi- 
vidual group blocks. 

Why not here? 
To say that Europe is rushing pell- 

mell toward total implementation of 
the system would be an understate- 
ment, because almost everything 
coming from Europe that concerns 
communications mentions RDS and 
when it will be totally implemented 
on a country-by- country basis. The 
question we should ask is why RDS 
stops at Land's End in Europe. The 
U.S. is 3000 miles wide, and while 
we don't have contiguous govern- 
ment- controlled radio networks that 
allow the tracking of a single broad- 
cast from coast to coast, and while we 
also don't have a single paging sys- 
tem, certainly all the other RDS func- 
tions would be the ideal thing for the 
average autosound enthusiast. Its an 
idea whose time and technology came 
a long time ago in the U.S. In fact, the 
equipment is here; the encoding - 
equipment manufacturer, RE Instru- 
ments Corp. (31029 Center Ridge 
Road, Westlake, OH 44145), has en- 
coding units here that they use for 
demonstration. It really would be an 
advantage to the consumer if the FCC 
allowed FM communications to get 
ready for the 21st century-it's almost 
here. R -E 

NORTON OP-AMP 

continued from page 72 

tween the positive supply and QI's 
collector. The non -inverting terminal 
of the op -amp is grounded, and nega- 
tive feedback flows between the out- 
put of the circuit (Ql's emitter) and 
the inverting terminal. The voltage 
across RI is thus equal to the voltage 
at the inverting terminal (approxi- 
mately 0.55 volt), so a fixed current of 
about 1 mA flows through the load, 
QI's emitter, and Rl. 

Figure 17 shows another type of 
current sink, in which the op-amp has 
a fixed reference of 2.7 volts applied 
to the non -inverting terminal via R2. 
Consequently, the circuit automat- 
ically adjusts to generate 2.7 volts 
across R4, which has a value of 2.7K; 
therefore 1 mA flows through the 
emitter and collector of Q1 

Waveform -generator circuits 
Figure 18 is a 1 -kHz square-wave 

generator. When the output is high, 
R3 and R4 are in parallel, and Cl 
charges via Rl until the current in R2 
equals that the non -inverting termi- 
nal. That occurs when CI's voltage 
rises to 2/3 of the supply voltage. At 
that point the circuit switches re- 
generatively. The output switches low 
and CI starts to discharge via Rl. 
Now R4 is effectively disabled and 
the current to the non -inverting termi- 
nal is determined solely by R3, so Cl 
discharges until the current through 
R2 falls slightly below that of R3. 
That happens when the voltage across 
CI falls to about 1/3 of the supply volt- 
age. At that point the circuit again 
switches regeneratively, and the out- 
put again goes high. 

The circuit in Fig. 18 is useful for 
generating symmetrical square waves 
with maximum frequencies of only a 

few kHz. And, because of the poor 
slew -rate characteristics of the 
LM3900 (0.5V /µs), the output wave- 
forms have rather slow rise and fall 
times. In the circuit in Fig. 19, Cl 
alternately charges via R1 -D1 and the 
upper half of R5, and discharges via 
RI -D2 and the lower half of R5.The 
duty cycle can be varied over the 
range from 1:10 to 10:1 via R5. 

Figure 20 is a free- running pulse 
generator. In that circuit Cl alter- 
nately charges via Rl -D1 and dis- 
charges via R2, producing a duty 
cycle of about 1:60. R -E 
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THE GATED SYNC experimenter's descrambler board. 

YOU CAN BUILD the RIGS adapter using 
this foil pattern. 

FULL SIZE FOIL PATTERN for the video -edit controller. 
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DAVID A. WARD 

omputerized voice synthesizers are turning up every- 
%where. Perhaps you've heard one at the grocery store 
check -out stand, in an automobile, or from an educational 
toy. Other uses include text -to- speech converters for the 
visually impaired, talking clocks, calculators, radar detec- 
tors, chess and other games, blood -sugar and pressure - 
monitoring devices, and automotive test equipment. 

It's a lot of fun experimenting with voice synthesizers; in 
fact, the author has built and experimented with four 
different voice synthesizer IC's, and has listened to at least 
ten different synthesizers in all. 

So that you can share in the fun too, we'll present 
theory and construction details of a stored -word speech 
system that you can connect to any personal computer 

DO 
2 

8 DO 

PC 

DI 
9 

DI 

D7 10 D7 

D3 11 D3 

D4 12 D4 

D5 13 D5 DIGITALKER 

D6 

Dl 

WR 

INT 

22 GND 
18 

Cs 

3 

4 

5 

6 

7 

8 
D6 

D7 

STROBE 

BUSY 

GROUND 
18 

9 

11 

14 

15 

17 

B 

16 
CMS 

FIG. 1-THE PARALLEL PRINTER PORT of any personal comput- 
er can drive the Digitalker. 

having a parallel printer port. A simple BASIC program 
then uses LPRINT statements to create speech output. A 
number of terms relevant to electronics are included: 
ampere, kilo, milli, volt, circuit, connect, farad, hertz, meg, 
mega, micro, nano, ohms, pico, as well as letters of the 
alphabet, numbers, and numerous others. The project 
can be built for about $7S. 

Speech systems 
Most speech synthesis systems operate in one of two 

ways: the stored -speech method or the allophone meth- 
od. The allophone method uses allophones, little chunks 
of sound that can be combined to form words. The 
stored -word system stores entire words and phrases. 

Each system has advantages and disadvantages. Al- 
lophone synthesis can offer an unlimited vocabulary and 
yet require very little memory. However, allophone 
speech synthesis is usually artificial sounding, monotone, 
and difficult for the untrained ear to understand. Probably 
the best application for allophone synthesis is in convert- 
ing text to speech. Text -to- speech conversion can be a 

great aid for the visually impaired, allowing them to oper- 
ate word processors and other computer programs. 

By contrast, a stored -word synthesizer can offer excel- 
lent speech quality with intonation or feeling. However, a 

stored -word system requires tremendous amounts of 
memory for just a few minutes of speech. Typically, that 
limits a stored -word system to a vocabulary of several 
dozen words. The best application for a stored -word 
synthesizer is one that requires the clearest possible 
speech and a limited vocabulary, such as in an auto- 
mobile, or a supermarket check -out stand. A stored -word 
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FIG. 2- SCHEMATIC DIAGRAM OF THE DIGITALKER. The speech processor (IC1) reads data from the ROM's (IC2 -105) and delivers speech 
82 output via pin 39. 
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synthesizer is useless for text -to- speech conversion be- 
cause of the large amount of memory that would be 
required. 

The Digitalker 
National Semiconductor's Digitalker is a stored -word 

speech synthesis system that produces an exceptionally 
clear "voice." In fact, the Digitalker's quality exceeds Texas 

Instrument's Speak & Spell speech synthesizer. The Digi- 
talker's voice has intonation or feeling, is not monotone, 
and even uses a female voice for the phrase "This is 

Digitalker." 
The MM54104 SPC (Speech Processor Chip) is the heart 

of the Digitalker system. It's a 40 -pin IC having 8 data lines 
(pins 8 -15) that can be programmed manually with 
switches, or by connecting the device to a computer. For 
best results, a computer should be used to control the 
SPC so that sentences can be formed by stringing words 
together rapidly. 

The SPC also has 14 ROM address lines (AO-Al 3, pins 
25-38) that are to address ROM's containing speech data. 
Through those 14 address lines, the SPC can directly 
access 128K bits of speech data, which is good for about 
one minute of continuous speech. The SPC receives its 
data from the ROM's through eight data lines (pins 16-19 
and pins 21 -24). A number of other lines (pins 3, 4, and 7) 
are used for handshaking with a host computer, for con- 
necting an external crystal oscillator (pins land 2), and for 
speech output (pin 39 )-which is connected to a filter 
and an audio amplifier. For more information on the SPC, 

see National's 1982 Linear Databook. 

The right words 
One key to a good stored -word speech -synthesis sys- 

tem is to choose the right words to store, convert them 
from an analog source, and then compress them into 
digital data suitable for the SPC. 

National Semiconductor will convert analog tapes into 
custom digital data for customers, but that's an expensive 
proposition for hobbyists. However, the company has 
developed four general -purpose 64K -bit ROM's that con- 
tain data for 273 words, phrases, tones, and pauses. 
National's Linear databooks list several different ROM sets, 
but the SSR1, SSR2, SSR5, and SSR6 provide the best 
selection of words and are easy to obtain. The four ROM's 
together contain nearly two minutes of continuous 
speech; the words contained in each ROM set are shown 
in Tables 1 and 2. 

Hooking it up 
As shown in Fig. 1, the simplest way to use the Digitalker 

is to connect it to your computer's printer port. There are 
several advantages to doing so. First, handshaking be- 
tween the computer and the Digitalker is automatic, so it 
isn't necessary to place timing loops in the software. 

Second, most printer ports have a STROBE line that goes 
low when data at the port is valid. The strobe line can be 
connected to the SPC's vwl line. When it is asserted, the 
SPC reads the ROM data for the selected word over its 
eight data lines (DO -D8), and then delivers the word to 
the audio output (pin 39). 

The SPC's INTR line (pin 6) goes high after the entire word 
has been pronounced. By connecting the INTR line (or, if 
necessary, the inverted IrTR) to the printer port's BUSY input, 

R1 

10K 

Csl 
(PIN2) 

a 

5V 

D7 

(FROM 

(COMPUTER) 

SR5/SR6 

1? SR1ISR2 S1 

AUTO' 

( 5V 

07 (PIN 151 

CS (PIN 2) 

SR5JSR6 

b 

FIG. 3 -ROM- SELECT CIRCUITS: Use the circuit shown in (a) to 
select between ROM sets manually. The circuit shown in (b) 
allows manual or automatic computer control, but only the first 
128 words and phrases are accessible in the auto mode. 

12V DC 

INPUT 

Cl 7605 C3 
R1 

LEDI 

2200µF 
1µF 

33011 
25V 15V 

POWER 

+ 8V 
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FIG. 4 -POWER SUPPLY for the Digitalker. A + 12 -volt wall trans- 
former provides the raw DC input. 

the host computer will wait until each word has been 
spoken before sending more data to to the SPC. 

Two SPC pins provide options. First, cs is the chip - 
select line;it must be grounded momentarily when the 
computer addresses the SPC. cs is provided to allow the 
SPC to share the data bus with other devices. 

Second, CMS (command select) resets the interrupt and 
starts a speech sequence when it is low, and only resets 
the interrupt when it is high. 

The PC board layout brings both cs and CMS out to the 
edge connector. For normal operation from a parallel - 
printer port, it's most convenient to ground both pins at 
the edge -card connector. 

Now let's look at the circuit, shown in Fig. 2. The SPC's 

speech output drives IC8, which buffers the audio signal 
and drives a volume control. Final audio output is pro- 
vided by IC9. 

Flip -flop IC6 and 3 -to -8 line decoder IC7 select the 
speech ROM's, depending on whether SPC address line 
AD13 is high or low, and on the state of the signal (edge 
connector pin 2). AD13 picks the high or low ROM of a 

pair, and cs1 picks one pair or the other. 
There are several ways to select which ROM pair you 

want to use. If you have an extra output bit available on 
your PC (perhaps a bit from a second parallel port), you 
can program cs1 directly. Otherwise, you can use a manual 
switch, as shown in Fig. 3 -a. 

A combination approach is shown in Fig. 3 -b. With 
switch S1 in the Manual position, you can use S2 to switch 
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between ROM's. But with S1 in the Auto position, you can 
switch between ROM's using a single eight -bit port. The 
upper data bit (D7) provides the switching function, so 
only the first 128 words (0 -127) in each ROM set will be 
accessible using that approach. 

The power -supply schematic is shown in Fig. 4. An 
inexpensive wall transformer provides the raw DC power. 
Voltage regulators inside the project's cabinet provide the 
required voltages: + 5 -volts DC for the digital circuits, and 
+8 -volts DC for the audio circuitry. The entire circuit 
draws about 300 mA when the volume is turned up, so 
use a + 12 -volt DC, 500 -mA power supply. 

Construction 
PC board patterns are shown in PC Service. An etched 

and drilled PC board is also available from the source 
given in the Parts List. Figure 5 shows how the parts are 
mounted on the board. Note: six jumper wires must be 
soldered to the circuit board before the IC sockets are 
installed. An additional jumper must be soldered from 
the center INT terminal to either INT or WT, depending on the 
handshaking requirements of your computer's parallel 
port. Most computers use an active -high Busy signal, so try 
the ANT setting first if you're not sure which one to use. 

Observe normal precautions when handling the SPC 

and ROM IC's.Leave the chips in their protective "rugs" 
until they are ready for use. To protect the components 
against damage caused by static electricity, make sure to 
ground yourself before removing the IC's from from their 
rugs, or when handling or moving the PC board. 

After mounting all components, check your work care- 
fully for solder bridges and cold joints. Fix any problems 
before applying power to the board. 

Q (: 

p 

C 

...,...;; 

FIG. 5 -PARTS LAYOUT: Note that six jumpers must be installed 
on the component side of the board before installing the IC 
sockets. (Sockets mount over five of the six jumpers.) 

DIGITALKER PARTS LIST 
All resistors are' /4 -watt, 5% unless otherwise noted. 
R1 -1500 ohms 
R2 -1 megohm 
R3- 50,000 ohms, potentiometer 
R4- 620,000 ohms 
R5 -9100 ohms 
R6, R8- 10,000 ohms 
R7 -10 ohms 
All capacitors are rated 15 volts or higher 
C1-05, C10 -C13, C16 -0.1 µF, ceramic disc 
C6-50 pF, ceramic disc 
C7 -20 pF, ceramic disc 
C8, C9-0.01 µF, ceramic disc 
C14 -0.05 µF, ceramic disc 
C15 -220 µF, 15 volts, electrolytic 
Semiconductors 
IC1- MM54104, speech processor 
IC2- MM52164 -SSR1, speech ROM 
IC3- MM52164 -SSR2, speech ROM 
IC4- MM52164 -SSR5, speech ROM 
IC5- MM52164 -SSR6, speech ROM 
IC6 -7474, dual D flip -flop 
IC7- 74138, 3 -to -8 line decoder 
IC8- LM346, programmable op -amp 
IC9- LM386, audio power amplifiere 
IC10 -7404, hex inverter 
Other components 
XTAL1 -4.00 MHz crystal 

POWER SUPPLY PARTS LIST 
R1 -330 ohms 
IC1 -7808 8 -volt regulator 
IC2 -7805 5 -volt regulator 
C1 -2200 .F, 25 volts, electrolytic 
C2, C3-1 µF, 15 volts, tantalum 
F1 -fuse, 0.5 amp, 125 volts 
LED1- light- emitting diode 
Note: An etched and drilled PC board is available for 

$15.95 from David A. Ward, 2261 W. Skyview, 
Cedar City, UT 84720 -2233. All orders add $2.00 
shipping and handling; Utah residents add 6% 
sales tax. 

LISTING 1 

10 REM This program will make the 
20 REM Digitalker pronounce all words 
30 REM in SSR1 and SSR2 (CS1 is low) 
40 FOR X = 0 to 143 
50 LPRINT CHR$(X); 
60 NEXT X 
70 END 

LISTING 2 

10 REM This program will make the 
20 REM Digitalker pronounce all words 
30 REM in SSR5 and SSR6 (CS1 is high) 
40 FOR X =0 to 130 
50 LPRINT CHRS(X); 
60 NEXT X 
70 END 
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LISTING 3 

10 REM REAL TIME CLOCK PROGRAM 
20 CLS 
30 PRINT "HOW OFTEN DO YOU WANT THE TIME ANNOUNCED?" 
40 PRINT:PRINT 
50 PRINT "ENTER 1 FOR 1 MINUTE INTERVALS..." 
60 PRINT "ENTER 5 FOR 5 MINUTE INTERVALS..." 
70 PRINT "ENTER 30 FOR 30 MINUTE INTERVALS..." 
80 INPUT " ",I 
90 TIMES =TIME$ 
100 TS =LEFTS(TIMES,2) 
110 T1S =MID$(TIMES,4,2) 
120 H$= LEFTS(TS,1) 
130 H1S= RIGHTS(TS,1) 
140 H= ASC(HS) 
150 H1= ASC(H1S) 
160 H =H -48 
170 H1 =H1 -48 
180 H =H *10 
190 HT =H +H1 
200 IF HT>12 THEN HT =HT- 12:P= 47:GOTO 220 
210 P =32 
220 IF HT =12 THEN P =47 
230 IF HT =0 THEN HT= 12:P =32 
240 M$= LEFTS(T1S,1) 
250 M1$ =RIGHTS(T1S,1) 
260 M =ASC(MS) 
270 M1= ASC(M1S) 
280 M =M -48 
290 M1 =M1 -48 
300 IF M =0 AND M1 =0 THEN M =68:M1 =68 
310 IF M =0 AND M1>0 THEN M =46 
320 IF M =1 AND M1 =0 THEN M =10:M1 =68 
330 IF M =1 AND M1 =1 THEN M= 11:M1 =68 
340 IF M =1 AND M1 =2 THEN M= 12:M1 =68 
350 IF M =1 AND M1 =3 THEN M= 13:M1 =68 
360 IF M =1 AND M1 =4 THEN M =14:M1 =68 
370 IF M =1 AND M1 =5 THEN M =15:M1 =68 
380 IF M =1 AND M1 =6 THEN M= 16:M1 =68 
390 IF M =1 AND M1 =7 THEN M =17:M1 =68 
400 IF M =1 AND M1 =8 THEN M= 18:M1 =68 
410 IF M =1 AND M1 =9 THEN M= 19:M1 =68 
420 IF M =2 THEN M =20 
430 IF M =3 THEN M =21 
440 IF M =4 THEN M =22 
450 IF M =5 THEN M =23 
460 IF M1 =0 THEN M1 =68 
470LPRINT CHRS(0);CHRS( 138 ) ;CHR$(67) ;CHR$(139) ;CHRS(67); 
CHR$( 96): CHR$( 71); CHRS (HT) ;CHRS(69) ;CHRS(M);CHR$(M1); 
CHRS( 71); CHR$ (P);CHRS(44) ;CHR$(71) ;CHR$(71); 
480 PRINT TIMES 
490 GOSUB 510 
500 GOTO 90 
510 IF I =1 THEN I =60 
520 IF I =5 THEN I =300 
530 IF I =10 THEN I =600 
540 IF I =30 THEN I =1800 
550 Z =TIMER 
560 Y =TIMER 
570 IF Y -Z<I THEN 560 
580 RETURN 

Making the connection 
Connecting the Digitalker to your computer is as simple 

as plugging it into your computer's parallel printer port. 
For testing purposes, wire a ROM -select switch as shown 
in Fig. 3 -a. 

It's easy to program the Digitalker. For example, simply 
by typing 

LPRINT CHR$(0); 

the Digitalker will say the phrase "This is Digitalker" if is 

low, or "abort" if csi is high. 
Listing 1 and Listing 2 are test programs that sequentially 

pronounces all words contained in the selected ROM set. 
Both programs were written in GW- BASIC; they were 
tested on a Kaypro PC. 

More sophisticated applications are not difficult. For 
example, the author has written BASIC programs that do 
the following; announce the time from the computer's 

real -time clock, pronounce the corresponding letter of 
the alphabet as a key is typed (great for a small child 
learning his ABC's), pronounce phone numbers as names 
are typed in, and prompt the user for input in various 
programs. The talking clock program is shown in Listing 3. 

There are a couple of things to be aware of when 
programming the Digitalker. First, addressing a word with 
a number higher than that listed in the word lists will 
produce unintelligible speech, but will not damage the 

FIG. 6 -THE ASSEMBLED SYNTHESIZER with its cover removed. 

SPC or ROM chips. Second, the semicolons following the 
LPRINT statements are essential. If they are not present the 
Digitalker will pronounce thirteen and then ten after each 
word is spoken. That occurs because an ASCII 13 is a 

carriage return, and an ASCII 10 is a linefeed. The semi- 
colon (;) eliminates the carriage return and linefeed. 

Applications ideas 
Computer voice synthesis can be a very natural way for 

computers to communicate with people. For example, a 

synthesizer could be used to warn a pilot that the plane's 
altitude is critically low, or that the fuel level is low A 
visually impaired person could compose documents 
with a word processor, or compute math problems with a 

calculator. 
Undoubtedly, there are many other uses for comput- 

erized voice synthesis in cash registers, automatic teller 
machines, emergency warning systems, automobiles, 
telephone systems, etc. Have fun finding them!I$ 

E 

The man at the pet shop said he can store up to 20 separate 
Commands... 

4 ! 
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G8000 
ASSEMBLY 
LANGUAGE 
An introduction to 68000 
assembly- language programming. 

PETER A. STARK, 
STARK SOFTWARE SYSTEMS CORPORATION 

Copyright (C) 1988 by Peter A. Stark 

programming the 68000 in a high -level language 
(BASIC, C, etc.) is not much different from program- 

ming in a high -level language on any other micro- 
processor. But if you're building the PT -68K computer, we 
assume that you want to go beneath the surface and learn 
a bit about the internal structure of the microprocessor, 
and how to program it in its native language. What follows 
will serve as a necessarily brief introduction; we'll also 
provide references for further information. 

Even though the 68000 is an extremely versatile and 
powerful microprocessor, it is still fairly easy to program it 
in assembly language, especially compared with the diffi- 
culty of programming other microprocessors (the Intel 
family in particular). With some effort, it is even possible 
to program it in machine language, though one has to be 
pretty desperate to want to attempt it. 

As shown in Fig. 1, Internally, the 68000 has nineteen 
user -accessible registers; each register is a memory loca- 
tion within the microprocessor that can store a number 
while it is being used. All registers but one are 32 bits 
long. 

For purposes of experimentation, we'll use HUMBUG, 
the PT -68K's built -in ROM monitor that allows you to 
examine and change memory, execute programs at full 
speed and a step at a time, etc. Start your computer, and 
when you get the prompt, you can press the letters HE to 
display a help screen. Each command is a two- character 
abbreviation for the command. 

One useful command is RE (Register Examine). At the 
prompt, press RE to get a display similar to that shown in 
Table 1. The line starting D: shows eight 8 -digit numbers 
corresponding to the eight data registers (DO -D7); the 
line starting with A: shows eight 8 -digit numbers corre- 
sponding to the eight address registers (AO -A7). For 
example, data register D3 is shown on the D: line, under 
the 3; address register AO is on the A: line, under the O. 

The last line of Fig. 1 shows four additional registers: the 
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program counter (PC), the status register (SR), the user 
stack register (US), and the supervisor stack register (SS, 
also called the system stack register). Actually, only nine- 
teen registers are shown, because one of the registers is 

shown twice. Register A7 is normally used as the user 
stack pointer, so the register dump shows that the two 
registers have identical contents. 

Except for SR (the status register), each register contains 
an eight -digit hexadecimal number. For example, Table 1 

shows that DO contains the number 12121212 (your dis- 
play will contain different numbers). Each hex digit repre- 
sents four bits, so each register (other than SR) can contain 
a 32 -bit number. 

The SR (status) register differs in that it contains only 16 
bits, or four hex digits. In the example, those hex digits are 
0000; the periods to the right of the number indicate the 
status of each bit. 

The 68000 can work with an entire register (32 bits), half 
a register (16 bits), or even a quarter of a register (8 bits) at 
a time. A two -digit hex number is called a byte; a four - 
digit hex number is called a word; an eight -digit number 
is called a long word. 

Although instructions in a high -level language may con- 
sist of complex mathematical calculations, at the lowest 
level all microprocessors work with machine language, 
which are usually represented with hex numbers and 
binary digits. Somewhat more readable (to humans, that 
is) is assembly language, which represents those instruc- 
tions with words, not just numbers. 

Machine- and assembly -language instructions are con- 
cerned with relatively small tasks. The most common such 
task is one that simply moves a number from one place to 
another. For example, the assembly -language instruction 
that moves a long word from the D5 register to the A2 
register would be written: 

MOVE.L D5,A2 
Note that the instruction consists of four parts: MOVE tells 
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FIG. 1-THE MC68000'S REGISTER MODEL. All registers except 
the status register (also called the condition code register or 
CCR) are 32 bits long. A7 is used as the user stack pointer. 

what we want to do, .L specifies that a long word (32 bits) 
is to be moved, D5 (the source) tells where the number is 

to be moved from, and A2 (the destination) tel Is where to 
move it to. In 68000 programming, the source always 
comes first, so you may think of the format as from, to; that 
differs from some microprocessor families (notably the 
Intel family) where the format is to, from. 

Normally data registers contain numbers used in cal- 
culations of some kind, and address registers contain 

addresses that indicate the location of that data. There are 
exceptions to that rule, so moving a long word from D5 to 
A2 is perfectly valid -the 68000 doesn't care whether the 
number being moved is an address or data. That is why 
Motorola states that the 68000 has sixteen "general pur- 
pose" registers. 

The 68000 can directly address as many as 16 million 
locations; those addresses are numbered consecutively 
from $000000 to $FFFFFF, for a total of just six hex digits. 
But the registers can hold eight hex digits, not just six. 
Therefore, in most cases the two left digits of an address 
will both be 00 (like the A7 and PC registers in Table 1). 

Even though the two left digits are not used by the 
68000 for addressing, the scheme maintains com- 
patibility with the microprocessor's more powerful sib- 
lings, the 68020 and the 68030, both of which allow full 
eight -digit addresses, thereby allowing as many as four 
billion locations to be accessed directly. 

Here are two other common 68000 assembly -language 
instructions intended to exemplify the from, to structure: 

MOVE.B D7,$00FF0200 
moves a byte from register D7 to memory location 
$FF0200, and 

ADD W $00FF0100,D6 
adds the number that is stored in memory location 
$FF0100 to the contents of data register D6, and leaves the 
result in that register. 

Machine and assembly language 
Those instructions are simple examples of assembly 

language. Unfortunately, microprocessors don't under- 
stand assembly language- instead, they require an even 
more down -to -earth language called machine language, 
in which the four parts of the above instructions are 
coded as binary bits. For example, our first example 
instruction ( MOVE.L D5,A2) is actually coded as the 4- 
digit hex number 2445, which translates to a binary 
0010010001000101. Each of the parts of the original as- 
sembly- language instruction is carefully preserved in the 
machine code as well: the first 0010 means "MOVE.L," the 
next 010001 means "to A2," and the final 000101 means 
"from D5." 

Although the original MOVE.L D5,A2 is understandable 
to humans, a number like 2445 (or, worse yet, 
0010010001000101) doesn't make much sense. If we had 
to write all our programs in machine language -as either 
hex numbers or even strings of ones and zeroes -pro- 
gramming would be very difficult indeed. Fortunately, a 

program called an assembler translates from assembly 
language to machine language for us. SK *DOS includes a 

68000 assembler, but you need a built -up PT -68K (one 
with disk drives and some DRAM) to run it. If you've got 
only a bare -bones system (one with 2K or 4K of RAM), to 
assemble programs what you are going to have to do is to 
try one of the ideas outlined below. 

TABLE 1- HUMBUG'S REGISTER DISPLAY 

0 1 2 3 4 5 6 7 

D: 12121212 00000012 00000013 00000014 00000015 00000016 00000017 00000018 
A: 98765432 00000099 00000088 00000077 00000066 00000055 00000044 00FF0EFC 
PC=00F00206 SR=0000 = 0 US=00FF0EFC SS=00FF0DFC 
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FF0000 

FF0000 2002 
FF0002 2401 
FF0004 2200 
FF0006 4EF9 00FF 0000 

0 ERROR(S) DETECTED 

LISTING 1 

ORG 

START MOVE.L 
MOVE. L 
MOVE.L 
JMP 

END 

$ FF0000 

D2, DO 

D1,D2 
DO, D1 
START 

Move D2 to DO 
Move D1 to D2 
Move DO to D1 
And repeat 

You can, of course, wait until you have installed more 
memory and a disk interface, at which time you can run 
the SK *DOS assembler. Alternatively, you could use an 
assembler that runs on another computer, such as a Mac- 
intosh, an Atari ST, or even a PC compatible. (An as- 
sembler which runs on a totally different computer is 

often called a cross -assembler.) With the latter approach, 
you'll have to enter the hex bytes generated by the 
assembler into your PT -68K by hand. 

If you are really persistent, it is possible (though not 
easy, and definitely not enjoyable) to "hand- assemble" a 

program -i.e., translate it manually from assembly lan- 
guage to machine language -with the aid of a few good 
books on 68000 assembly -language programming. Two 
such books are The 68000: Principles and Programming, 
written by Leo J. Scanlon, and published by Howard W. 

Sams & Co., and M68000 16/32 -bit Microprocessor Pro- 
grammer's Reference Manual, by the Motorola Staff, pub- 
lished by Prentice -Hall Inc. Both books are also available 
from local Motorola sales offices; the latter book is a "must 
have" if you intend to do really serious assembly -language 
programming. 

Last, you could send your assembly language program 
to the PT -68K BBS (at 914 -241 -3307) by phone; the Sysop 
will assemble it for you free of charge. Again, you'll have 
to enter hex bytes by hand. 

To get started, let's write a simple program and show 
you how you could enter it and test it on your computer. 
Let's start with a simple BASIC program; it's not really 
useful, but it does make a good introduction to assembly 
language: 

TABLE -ENTERING A SIMPLE PROGRAM 

*ME ADDRESS: FF0000 
00FF0000 00 20 
00FF0001 00 02 
00FF0002 00 24 
00FF0003 00 01 
00FF0004 00 22 
00FF0005 00 00 
00FF0006 00 4E 
00FF0007 00 F9 
00FF0008 00 00 
00FF0009 00 FF 
00FF000A 00 00 
00FF000B 00 00 
00FF000C 00 
*HD FROM FF0000 TO FF0008 
00FF0000 20 02 24 01 22 00 4E F9 00 FF 00 00 

ab 10 D0 = D2 ' MOVE D2 TO DO 

ab 20 D2 = D1 ' MOVE D1 TO D2 

ab 30 D1 = DO ' MOVE DO TO D1 

ab 40 GOTO 10 ' AND REPEAT 

The equivalent assembly language program is shown in 
Listing 1. 

The two programs are similar, but there are differences. 
In BASIC, for example, DO is a variable (possibly with a 

decimal point or exponent), whereas in assembly lan- 
guage it represents a binary integer that, in this case, 
happens to be contained in a specific register. 

Assembly -language syntax 
In assembly language, any line may consist of four parts: 

a label, an operation code, an operand, and a comment. 
Not every line will have all four parts; some will have all 
four, and others will have only one or two. Let's discuss 
each in turn, using analogies in BASIC where possible. 

In most versions of BASIC, every line has a line number, 
although only line 10 in this example really needs one 
(because it is referred to in line 40). In assembly language, 
lines have (optional) labels, rather than numbers. The first 
line is labeled START, because it is where code begins, 
and so that the last program line can refer to it. 

The operation code ( MOVE.L or JMP, for example) tells 
the microprocessor what to do, and the operand tells the 
microprocessor what to do it to, or where to do it, or even 
how to do it. For example, a MOVE instruction must have 
source and destination registers or memory locations. 

As in BASIC, an assembly -language statement can have 
explanatory comments appended to the end of the line, 
but in 68000 assembly language, a comment needs no 
quote (or, as in some versions of BASIC, a :REM). 

For an assembler to translate the program into machine 
language, we must add two more lines. At the top, we 
add the assembler directive 

ORG $FF0000 
which tells the assembler where in memory to place the 
program. It is called an assembler directive because it is 

an instruction to the assembler, rather than an instruction 
within the program. We use address $FF0000 for the 
beginning of the program, because that is the only place 
where RAM is installed in a minimal system. 

At the end of the program, we place the directive 
END 

which tells the assembler to stop translating. The resulting 
six lines are called the source program. 
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TABLE 3- SINGLE STEPPING WITH HUMBUG 

*ST FROM FF0000 
00FF0000: 2002 

0 1 2 

D: 22222222 11111111 22222222 
A: 88888888 99999999 AAAAAAAA 
PC=00FF0002 SR=0000 = 

*SS 
00FF0002: 2401 

0 1 2 

3 

33333333 
BBBBBBBB 

0 

3 

4 5 

44444444 55555555 
CCCCCCCC DDDDDDDD 

US=00FFOEFC 

4 5 

6 7 

66666666 77777777 
EEEEEEEE 00FF0EFC 
SS=00FF0DFC 

6 7 

D: 22222222 11111111 11111111 33333333 44444444 55555555 66666666 77777777 
A: 88888888 99999999 AAAAAAAA BBBBBBBB CCCCCCCC DDDDDDDD EEEEEEEE 00FF0EFC 
PC=00FF0004 SR=0000 = 0 US=00FF0EFC SS=00FF0DFC 

*SS 
00FF0004: 2200 

0 1 2 3 4 5 6 7 

D: 22222222 22222222 11111111 33333333 44444444 55555555 66666666 77777777 
A: 88888888 99999999 AAAAAAAA BBBBBBBB CCCCCCCC DDDDDDDD EEEEEEEE 00FF0EFC 
PC=00FF0006 SR=0000 = 0 US=00FF0EFC SS=00FF0DFC 

*SS 
00FF0006: 4EF9 

0 1 2 3 4 5 6 7 

D: 22222222 22222222 11111111 33333333 44444444 55555555 66666666 77777777 
A: 88888888 99999999 AAAAAAAA BBBBBBBB CCCCCCCC DDDDDDDD EEEEEEEE OOFFOEFC 
PC=00FF0000 SR=0000 = 0 US=00FF0EFC SS=00FF0DFC 

*SS 
00FF0000: 2002 

0 1 2 3 4 5 6 7 

D: 11111111 22222222 11111111 33333333 44444444 55555555 66666666 77777777 
A: 88888888 99999999 AAAAAAAA BBBBBBBB CCCCCCCC DDDDDDDD EEEEEEEE 00FFOEFC 
PC=00FF0002 SR=0000 = 0 US=00FF0EFC SS=00FF0DFC 

FF0000 287C 00FF 0012 START 
FF0006 4EB9 00F8 0102 
FF000C 4EF9 00FF 0000 

FF0012 48454C4C4F2104 STRING 

0 ERROR(S) DETECTED 

LISTING 2 

ORG 
MOVE.L 
JSR 
JMP 

DC. B 

END 

$FF0000 
#STRING,A4 
$F80102 
START 

'HELLO!',4 

Address of string 
Print it 
And repeat 

We then call the assembler to do the translation; it 
prints out a listing of both the source program and the 
translated machine code, which is called the object 
program or object code. As shown in Listing 1, the object 
code is at the left, and the source code is at the right. 

At the left side of the listing, the first column of num- 
bers (beginning with FF0000) are the addresses where the 
program instructions will be stored. (The beginning ad- 
dress was specified in the ORG directive at the beginning 
of the program. The first instruction (MOVE.L D2,D0), 
translates into a 2002 machine - language instruction, 

which is stored in location FF0000. That instruction oc- 
cupies two locations in memory, namely FF0000 and 
FF0001; therefore the second instruction begins at loca- 
tion FF0002. The second instruction also occupies two 
bytes, so the third instruction begins at FF0004, and so on. 

Note that each of the three MOVE instructions take only 
two bytes, but the JMP instruction (equivalent to BASIC'S 
GOTO) at the end of the program takes six bytes. In 

general, instructions that involve only internal registers 
tend to be short (and fast), whereas instructions that 
involve memory tend to be long (and slow), because 
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to the Commodore 64 pre- 
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ple animation, and even a chapter on ma- 
chine code. Get your copy today. Send 

$5.00 plus $1.25 for shipping in the U.S. 
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they often require a complete four -byte memory address. 
Thus JMP translates into 4EF9, followed by OOFF0000, 
which is the address of the START label. 

Without an assembler, you'll have to type the machine - 
language code in by hand to test and run it. As shown in 
Table 2, first type in the command ME (which stands for 
Memory Examine), and then respond with FF0000 (and a 
space) when HUMBUG asks for an address. 

On the second line, HUMBUG prints out the address 
OOFF0000, followed by the present contents of that ad- 
dress. Although it is shown as 00 in the example, your 
computer will most likely have some other data there 
when you begin. You should then type in the number 20, 
which is the first byte of the first instruction (2002). HUM- 
BUG will then go to the next line and display the contents 
of the next location; now you should type in the 02. After 
typing in twelve bytes, just press the Enter key when the 
program asks for data to place in location OOFF000C. 

The last two lines in Table 2 show how to use the HD 
(Hex Dump) command in order to ensure that the data 
was entered correctly. The twelve bytes of our program 
are now neatly displayed, one after another, in con- 
secutive locations. 

Now let's test the program. If you look at the original 
BASIC program, you see that if we typed it in and typed 
RUN, the program would simply get tied up in a loop and 
never output a single number. The same would happen 
with the machine -language program. To avoid that, and to 
see what is happening, we will trace the program one 
instruction at a time, rather than run it at normal speed. 

As shown in Table 3, start by issuing the ST (STart 
STepping) command, and reply FF0000 when HUMBUG 
asks where to start. 

On the next line, HUMBUG prints out the address and 
operation code of the instruction it is about to perform (in 
this case, OOFF0000: 2002). Then the instruction is ex- 
ecuted, and next the 68000's registers are dumped. (For 

purposes of illustration, all registers had been preloaded 
with distinctive data, thereby making it easy to see that the 
contents of D2 has been copied into DO.) 

In the first register dump, note the item that reads 
PC = OOFF0002. The PC is the Program Counter, a register in 
the 68000 that holds the address of the next instruction to 
be performed. In this case, the next instruction is at 
location OOFF0002. 

Next the SS command was typed in, HUMBUG per- 
formed the next instruction, and the registers were dump- 
ed again. Now both D1 and D2 contain the number 
11111111. 

Note what happens after the computer performs the 
JMP (4EF9) instruction at OOFF0006. This time the data 
registers do not change; what happens is that the pro- 
gram counter changes to OOFF0000, indicating that the 
computer will do the instruction at FF0000 next. In that 
way we see how the JMP instruction causes the program 
to repeat from the beginning. 

For more practice, you can play with the program 
shown in Listing 2. Here, the second instruction (JSR 
$F80102) causes HUMBUG to display the string pointed 
to by A4, in this case the message "HELLO!" Enter the 
machine code as before, but don't try to trace through 
HUMBUG. Just execute the program at high speed (using 
the command JS FF0000) to see what happens. Then try 
to figure out how to vary the message. 

Conclusions 
Assembly- language programming is a complex topic, 

so we cannot possibly do it justice here. However, we 
hope that we've given you an idea of what it's like to 
program in assembly language. If you want to learn more 
about it, consult your local engineering bookstore, one of 
the books mentioned above, local computer clubs, and 
your local college or university. Most important try to get 
some experience. Good luck.0W4 
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AUDIO 
UPDATE 
The Audio Engineering Society -Pt. II 

IN LAST MONTH'S COLUMN I WROTE 

about the Audio Engineering So- 
ciety and the services it provides to 
those interested in the technical 
side of audio. I had mentioned 
that I've been a member of the AES 
for some 30 years, and I credit it- 
through its monthly Journal and 
meetings -for much of my audio 
education. Present AES mem- 
bership includes more than 10,000 
engineers, researchers, edu- 
cators, manufacturers, audio re- 
tailers, and students. 

Aside from the talks, lectures, 
and debates scheduled during the 
regular local section meetings 
held in many major cities, scores 
of papers detailing the latest audio 
research and developments are 
presented during the annual con- 
ventions. For information on be- 
coming a member of the AES and/ 
or a catalog of available papers and 
special publications, simply write 
to: Audio Engineering Society, 60 
East 42nd Street, New York, NY 
10165. Anyway, here's a couple of 
presentations from the October 
1987 meeting that I found par- 
ticularly interesting. 

2504, 0 -7 
A Musically Appropriate Dy- 

namic Headroom Test for Power 
Amplifiers, Mitchell. 

This paper discusses in depth a 
matter that I have written about 
extensively in a variety of publica- 
tions. It questions the validity of 
the EIA dynamic headroom test 
found in the current amplifier 
standard, which measures an am- 
plifier's ability to provide more 
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power for brief peaks than it can 
on a continuous or sustained 
basis. The author does not find the 
concept of dynamic headroom at 
fault; the problem lies in the spe- 
cific characteristics of the standard 
test signal that is used to deter- 
mine dynamic power, which, in his 
view (and mine), are inadequately 
representative of typical music 
waveforms. 

The present amplifier test stan- 
dard (EIA RS -490) calls for a 1,000- 
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60 

30 

15 

s 
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d. 

Hz tone burst of 20- milliseconds 
duration, recurring at half- second 
intervals. The amplitude of the 
tone -burst test signal is gradually 
increased until the output wave- 
form begins to clip. The dif- 
ference, expressed in dB, between 
an amplifier's maximum rated out- 
put with a continuous signal ver- 
sus its output with a tone -burst 
signal is its dynamic headroom rat- 
ing. The dynamic headrooms of 
today's amplifiers have been mea- 
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sured as low as 0.25 dB, and as high 
as 6 dB-or four times the continu- 
ous -power rating. 

Mitchell's paper includes nine 
oscilloscope photos (some of 
them are displayed in Fig. 1) show- 
ing the dynamic envelopes for a 2- 
second period of recorded selec- 
tions ranging from Genesis and 
the Bee Gees to Bruckner, Mahler, 
and Strauss. The scope photos ad- 
equately establish that there are 
substantial musical peaks on com- 
pact discs that extend in time far 
beyond the 20 milliseconds of the 
EIA standard. Equally interesting 
are two graphs that illustrate the 
differences between conventional 
amplifiers and "commutating" am- 
plifiers that adjust their power - 
supply voltages to the demands of 
the output signal. In the latter 
case, the power supply is operat- 
ing at a low level most of the 
time -which minimizes heating 
and the need for a heavy -duty 
power supply. When musical tone 
bursts demand more power, the 
power supply switches to a higher 
voltage level. 

Mitchell states that the original 
choice of 20 milliseconds for the 
tone -burst length was done 
"somewhat arbitrarily." Not so. As 
I recall, Edward Foster, who as 
chairman of the committee had 
undertaken the task of framing the 
standard, volunteered to research 
the question of an appropriate test 
signal. Only one technical paper 
bearing on the duration of musical 
peaks turned up, and our test -sig- 
nal parameters were based on it. 

Mitchell's paper concludes with 
a suggestion that the audio indus- 
try adopt a revised dynamic -head- 
room rating as its primary stan- 
dard, because it most closely 
relates to an amplifier's ability to 
reproduce music without distor- 
tion. That is an interesting sugges- 
tion; but my experience as a 

member of the original IHF com- 
mittee -which took two years to 
frame the current dynamic -head- 
room standards -leads me to be- 
lieve that changes are unlikely to 
be agreed upon and adopted, 
given the nature of today's indus- 
try. 

2518 C -1 

Results of the 1986 AES Au- 
diometric Survey, Martinez, 
Gilman. 

About 25 years ago I visited the 
sound -mixing department of a ma- 
jor Hollywood motion -picture stu- 
dio. As I recall, what impressed me 
most about the facility were the 
ear -blasting sound -pressure levels 
that were used for monitoring the 
mixes. 

The sound was so loud that I 

couldn't see how it was possible to 
judge the finer points of audio 
quality while being buffeted by 
such sonic storms. I was later told 
that the high volume levels were 
used to listen for artifacts such as 
audible tape splices, rather than 
for nuances of quality. But there's 
another reasonable -and rather 
unfortunate -explanation for the 
high levels used by many audio 
professionals and musicians: 
hearing loss. 

We'll look at that problem next 
month before we move on to the 
topic of amplifier damping fac- 
tors. R -E 
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WE'VE COVERED SOME OF THE BASICS 

of display multiplexing, but every- 
thing we've talked about so far in- 
volved single LED's. Not only that, 
but we've also looked at circuitry 
that only demonstrated the idea of 
multiplexing. As everyone knows, 
there's usually quite a difference 
between demonstration stuff and 
reality. 

All LED -display multiplexing 
uses the same basic principle 
we've been talking about- strob- 
ing the LED's fast enough so that it 
seems as if they're constantly on. 
But, different circuits may have to 
be handled in different ways. Now 
let's try multiplexing a seven -seg- 
ment display. 

The block diagram in Fig. 1 is a 

ROBFRT GROSSBLATT, 

CIRCUITS EDITOR 

typical setup for a seven -segment 
display. Each display has a latch - 
and- decoder combination in front 
of it, and most circuits will use 
chips that combine the latch and 
driver in one package but the op- 
eration of the circuit is the same. 

A practical implementation of 
that block diagram is shown in Fig. 
2. The only thing that's missing 
from the display is multiplexing - 
and that's exactly what we're going 
to add to it. Although the design 
considerations are specifically 
aimed at the circuit that you see in 
Fig. 2, they're the same for any 
other circuit. 

The first thing we need is a scan 
oscillator. You can use the one that 
we put together in the October 
issue, or any other one that you 
happen to have around. That isn't 
as silly as it sounds, because if 
you're adding display multiplexing 
to a circuit, the chances are that 
there already is a clock in that cir- 
cuit. It's always a good idea to keep 
the amount of silicon on a board to 
a minimum, so it makes perfect 
sense to steal a clock signal from 
something in the circuit if you can. 

The requirements for an os- 
cillator are really minimal. As a 

matter of fact, there are only two 
requirements that are absolutely 
essential: The first is that the fre- 
quency be high enough to keep 
the display from flickering 
noticeably and the second is that 
the duty cycle will make the dis- 
play bright enough. 

The minimum frequency 
needed to avoid flicker depends 
on several different things -how 
many display elements are being 

www.americanradiohistory.com



U_ 

z 
I- 
H 
U 

w 

W 

KELVIN ELECTRONICS 

+v 
t /6 

70 .SCAN 
OSC /LLATOR ,41 

o 

SEE 
TEXT 

SI 

/2 N/C o- 

/3 

V 

voD 

CLAC 

C,4s 

rC z 
+f0/7 

E.V 

60 
RS 

Lo D/6/7 dr/ 

o/6/r ;'YZ 

O/6/r#3 
o/6ir#"/ 

Qz 
41 

,4NY NPN 
T,A/s /S TOR 

FIG.3 

multiplexed, the characteristics of 
the particular displays being used, 
and so on. But as long as you turn 
on each display at least once every 
hundredth of a second or so you 
don't have anything to worry 
about. You can do it less often but 
the demonstration circuit we've al- 
ready discussed should have 
shown you that the minimum fre- 
quency varies from person to per- 
son. Most circuit designs that use 
multiplexing techniques have scan 

frequencies of well over 1 kHz to 
keep the problem from even being 
considered. 

The clock's duty cycle can deter- 
mine how bright the display is go- 
ing to be, depending on the 
particular circuit. The one we're 
looking at, for example, uses com- 
mon- cathode displays; the more 
time the common -cathode termi- 
nal spends low, the brighter the 
display is going to be. If you're 
stealing a clock signal from an al- 

ready- existing circuit, you'll prob- 
ably be stuck with a given duty 
cycle. But, if you're generating 
your own, you have control over 
everything. Let's do it both ways. 

The circuit in Fig. 3 is the same 
basic one that we used before. A 
few additions are needed, be- 
cause the 4017 puts a high on the 
selected pin and we need a low to 
light the digit. The transistors are 
set up as simple switches to invert 
the 4017 outputs. It may seem as if 
the circuitry we're adding is un- 
necessarily cumbersome, but 
there are reasons for it. 

It's true that we could replace 
the 4017 with a multiplexer that 
puts a low on the selected output 
rather than a high. Then we 
wouldn't need the transistors and 
we could have the display driven 
directly by the multiplexer's out- 
puts. On the face of it, that seems 
like a good idea -fewer parts is a 

good thing...sometimes. 
Using the circuit in Fig. 3 adds 

complexity but it also gives us two 
advantages that we'll discuss next 
month. R -E 
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50,60 HZ 12V 5 Amp UN REG. 

113 WATT. MAX. . 12V 0.25 Amp 

g<> COMMORDORE 

$55 

64 CARTRIDGES 
Dragon Den Simon Basic 

'1.50 e6. Vduzzles ABC Voice Easycalc 

PATCH CORDS A211Z 
3 Ft dual RCA color coded, 50 
stereo cords 

COMMODORE KEYBOARD 
C16 4 Plugs 

'2.95 ea. 

FANS 
115V -3' &4 "'6.00 
24V - 3" & 4 "'6.00 
220V - 3" & 4 "'5.00 

TERMS: Minimun order 610.00 
N.J. residents 6% sales tax added. 
Please cell for shipping charges. 

GE 
GIANT ELECTRONICS INC. 

19 Freeman St., Newark, New Jersey 07105 

Free 
Toll 800/645-9060 : 

201 /344 -5700 Fax ti 201/344 -3282 

CIRCLE 198 ON FREE INFORMATION CARD 
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SHORTWAVE RADIO 

continued from page 42 

The highest maximum ever ob- 
served was during cycle 19, which 
started in April of 1954 with a 
smoothed number of 3.3. Within 
2?2 years it exceeded 159, which 
had been the previous record of 
cycle 3. By March 1958 the smooth- 
ed number was 201.3. 

Conditions during the max- 
imum year of cycle 19 have already 
become legendary. Worldwide 
ionospheric propagation in the 
amateur 6 -meter band (50 MHz) 
was observed; the 16 -meter (17 
MHz) broadcast band was open 
around the clock on a worldwide 
basis. From 1957-1959, transatlan- 
tic and transcontinental TV DX was 
commonplace via the ionosphere 
on channels 2 -5. 

Cycle 20 was more "normal," 
reaching a maximum of 111 in 
November 1968. However, once 
the cycle began to decline it dis- 
played some unusual charac- 
teristics in that it remained con- 
fined to the range between 100 and 
110 for 21 months, from November 
1967, to August 1970. To cycle 20 
belongs the distinction of the lon- 
gest plateau at maximum ever ob- 
served. Cycle 20 was also longer 
(11.5 years) than the average cycle, 
and took longer (7.4 years) to go 
from maximum to minimum. 

Cycle 21 
Cycle 21 began in June 1976 with 

a smoothed sunspot number of 
12.2; many scientists and astrono- 
mers were fooled by that cycle, 
having expected it to be similar in 
intensity to cycle 20. Some fore- 
casters had predicted that we'd 
see a maximum smoothed 
number under100. However, with- 
in 27 months of its start, the 
smoothed number had already 
risen above 100, and by November 
of 1979 had become the second 
highest cycle ever recorded. 

A Look at the Future 
If we consider that the sun is 

about four billion years old, and 
that we have been keeping records 
for about 250 of those four billion 
years, it becomes apparent that we 
really don't know very much about 
sunspot cycles. We can, at best, 

offer only educated guesses: 
Cycle 22 will reach its maximum 

in the summer of 1990. 
There is a strong possibility that 

cycle 22 will peak at 200 or above, 
and that it will be the highest ever 
observed. 

That would result in unprece- 
dented radio conditions, includ- 
ing around -the -clock amateur 10- 
meter and Citizen's Band DX a re- 
ality. DX television will be com- 
monplace, and TV interference 
levels will be significant. 17 -MHz 
short -wave DX is likely to be possi- 
ble around the clock during the 
summer months, and 21 MHz will 
be open for longer periods than 
ever before. 

During the next three years, 
short-wave DX will be better than 
ever before! 

We'll have to wait and see, of 
course, how those predictions 
turn out. When will it reach its 
peak, will it be the highest cycle 
ever to be recorded, and will it 
reach 200? Those are questions 
that only time can answer. 

Don't forget -you heard it here 
first! 

Get A Complete Course In 

ELECTRONIC 
ENGINEERING 

8 volumes, over 2000 pages, 
including all necessary math and 
physics. 29 examinations to help 
you gauge your personal pro- 
gress. A truly great learning 
experience. 

Prepare now to take advan- 
tage of the growing demand for 
people able to work at the engin- 
eering level. 

Ask for our brochure giving 
complete details of content. Use 
your free information card num- 
ber, or write us directly. $99.95, 
Postage Included. Satisfaction 
guaranteed or money refunded. 

1 

1 

Banner 
Technical 
Books, Inc. 
1203 Grant Ave. 
Rockford, IL 61103 

CIRCLE 184 ON FREE INFORMATION CARD 

r 

L 

CHEMICAL 
SOLUTIONS 

FREE CHEMTRQNICS CATALOG! 
Comprehensive new source for over 
200 products used in electronic man- 
ufacturing and field service. Precision 
cleaning agents, flux removers. bulk 
solvents, circuit refrigerants, precision 
dusters, non -residual wipers, foam 
swabs. premoistened pads swabs. 
antistatic compounds, conformal coat- 
ings. lubricants, adhesives. desolder- 
ing braids. rosin core solder and solder 
masking agents. Complete with tech- 

m nical specifications and application 
guide. 

co 

Chemtronics Inc. Imo 

581 Old Wdiets Path -. 
Hauppauge N V 11788 app 

516.5823322 J 0 
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R -E Engineering Admart 

NO WAITING FOR COMPLETE, LOW 
PRICED, CHIP COMPONENT KITS 

CO1 Capacitor KNcontai n385 Mews. 5N. dowry 
10% value from 1pt to 3301. CR -1 Resistor Kit contains 
1540pleaI: 10e.. of every 5%value from 1001010 moo°. 
Sins ars 0605 and 1206 Each kit is ONLY $49.95 and 
available for Immediate One Day Delivery) 

Order by toll -frs. phone, FAX. or mail. We accept 
VISA. MC AMEX, COD orders, or company PO's with 
approved credit. Call for free detailed brochure. 

rGYINMUIVCATO11S SPECIAUSTS, INC. = '26WarTalrM.enw áYps G926.S296 
loCal1TN19963021FAJ(I) 911-3120 
EntrnLLS.A 1-1100451-05I7 

CIRCLE 176 ON FREE INFORMATION CARD 

Rates: Ads are 214" x 27/e". One insertion $900. Six insertions $875. each Twelve 
insertions S845.each. Closing date same as regular rate card. Send order with 
remittance to Engineering Admart, Radio Electronics Magazine. 500 -B Bi- County 
Blvd., Farmingdale, NY 11735. Direct telephone inquiries to Arline Fishman, area 
code -516- 293 -3000. Only 100% Engineering ads are accepted for this Admart. 

FCC LICENSE 
PREPARATION 

The FCC has revised and updated the 
commercial license exam. The NEW 
EXAM covers updated marine and 
aviation rules and regulations, 
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 A 

Woodburn, Oregon 97071 
Phone (503) 981 -6122 

CIRCLE 181 ON FREE INFORMATION CARD 

MIDI 

PROJECTS 

MIDI 

BP182 -MIDI interfacing enables any so 
equipped instruments, regardless of the 
manufacturer, to be easily connected to- 
gether and used as a system with easy corn - 
puter control of these music systems. 
Combine a computer and some MIDI instru- 
ments and you can have what is virtually a 

programmable orchestra. To get your copy 

send $6.95 plus $t25 for shipping in the 
U.S. to Electronic Technology Today 
Inc., P.O. Box 240, Massapequa Park. 
NY 11762 -0240. 

New Scanner 
by AOR 
100 Channels 
800 MHz 

Includes antenna 
rechargeable battery 

charger / adaptor & br 
clip. Full range of optional 

accessories available 

Covers 27 -54 MHz. 108.174 MHz. 
406 -512 MHz. and 800 -950 MHz. 

AR900 5Scan Banks and 5Search Banks 

. gym Preplw 25 Day Satrsfaci0n Guarantee. 
' "r" Full Refund if not Satisfied. 

$299.° O No Frequencies cut out. 

Size: 2" x 53" x 11/2" wr 12 oz 

COMMUNICATIONS 
10702 E. 106th St. Indpls., IN 46256 

Toll Free 800 -445 -7717 
Visa and MasterCard 
(COD slightly higher) 

In Indiana 317 8492570 Collect FAX (317) 849-8794 

CIRCLE 199 ON FREE INFORMATION CARD 

BUY BONDS 
96 

HARDWARE HACKER 

continued from page 36 

Two ready -to -use solid -state dig- 
ital compasses are now available 
from AutoHelm and KVH Indus- 
tries. Further info on those ap- 
pears in issue ten of Speleonics. 

For this month's contest, just tell 
me something new and unusual 
that you would do with a solid - 
state compass, particularly if the 
compass measured amplitude as 
well as direction. 

There will be the usual 
Incredible Secret Money Machine 
book prizes, along with an all ex- 
pense paid (FOB Thatcher, AZ) 
tinaja quest for two for the very 
best entry of all. 

New tech lit 
Siliconix has some free samples 

available on their new ultra -fast 
DMOS transistors and analog 
gates. Those dudes switch in less 
than a nanosecond and can have 
their on- resistance value as small 
as 19 ohms. Obvious uses are in 
video switching and for various 
special- effect generators. 

Crystal Semiconductor has an 
amazing new 16 -bit AID converter 
available with pricing in the $20 
range. The part number is CS -5501. 

It is very easy to interface with 
most any personal computer. 

The Silicon Systems people have 
a pair of new data books out, one 
on Microperipheral Products, and 
a second on Telecommunications. 
Products described include mod- 
ems, call -progress detectors, disk - 
drive chips, and precision motor 
controllers. 

For information on alternates to 
traditional power generation that 
include cogeneration, solar ener- 
gy, management, conservation, 
and superconductivity, you might 
want to check into the Association 
of Energy Engineers. 

Turning to my own products, for 
lots more information on comput- 
er- circuit modeling, you might like 
to try out my Micro Cookbooks, 
volumes I and II. And, yes, we fi- 
nally have complete sets of edited 
and up- graded Hardware Hacker 
reprints available, as well as plenty 
of other great stuff on the 
PostScript language. 

Let's hear from you. R -E 

HMO 

"Help' The laser printer is malfunctioning again!" 

www.americanradiohistory.com



1988 
ANNUAL INDEX 

Radio 
Electronics Volume 59 

and 

COMPUTERDIGEST Vo I u me 5 
Abbreviations: (AR)Antique Radio; (ARE) Ask Radio -Electronics' (AUD)Audio Update; (C)Construction; 

(CC)Communications Corner; (L)Department; (DB)Drawing Board; (DN)Designers Notebook: (ED)Editorial; 
(ER)Equipment Reports; (HH)Hardware Hacker; (LTR)Letter; (NI)New Ideas; (PCS)PC Service; (SC)Service Clinic; 

(SR)Shorwave Radio; (SOSS)State of Solid State 

A 
AID converter 

and D A Conversion(Lancaster)(HH) Sep 68 
(Lancasterl(HH) May 69. Aug 69 

A W Sperry 
VH -600 Voltage Detector(ER) Jun 26 

Absolute navrgahon(Lancaster)(HH) Jul 69 

Acoustics 
Can you hear the difference ?(Klein)(AUD) Aug 75, Sep 79 

Alcohol -level tester(DiLalo)(C) Oct 51 

Amplified Speaker(McClellan)(C) Sep 41,(PCS)Sep 88 

Ampióer, Micro- Sized(Pohmene)(C) Aug 33 

Analog computer interfacmg(Lancaste)(HH) Aug 69 

Ancient Transformers. Tubes. 
and Speakers(Fdch)(AR) Jan 84 

Antenna 
Direction- finder(ARE) Jul 12 
Phantom Hand, The(Fnedman)(CC) Jan 82 

Antique Radio 
Antique Radio(D)1Fitch) Jan 84,Mar 80.Apr 82, 

Jun 80.Ju1 80, 
Ancient Transformers. Tubes. 

and Speakers Jan 84 
Antique radios for 

antique autos Jul 80,(LTR)Sep 16,(LTR)Dec 14 
Drawing radio schematics Jun 80 
More on antique parts Mar 80 
Our Readers Write Apr 82 

Early Days of Radio. The(Clifford) Aug 57 

Apple 
Applellgs monifors(Lancaster)(HH) Mar 71 

-computing books(Lancaster)(HH ) Sep 68 

Arkon Wire -Free IR HeadphoneslERI Feb 26 

Ask R -E(D) Jan 22,Feb 12,May 12,Jun 14. 
Jul 12,! rO,Sep 12, 
Oct 12,Nos 12,Dec 12 

Atari (LTR)Oct 16 

Audio 
Amplified Speaker(McClellan)(C ) Sep 41 

Antique radios for 
antique autos(Fitch)(AR) Jul 80 

Arkon Wire -Free IR 
Headphones(ER) Feb 26 

Audio Update(D)(Klein) Jan 78.Feb 80,Mar 36,Apr 80 
May 76.Jun 74.Jul 74,Aug 75 
Sep 79, Oct 80,NOv 42,Dec 91 

Audio answerman returns, The Oct 80 
Audio Engineering Society The Nov 42.Dec 91 

Can you hear the difference? Aug 75.Sep 79 
Debunking Audio Myths Mar 36 
Documentation Difficulties Feb 80 
Getting the noise out of FM Jun 74 
History of Hi -Fi Apr 80 
Positive and negative feedback Jan 78 
Predicting the audio future May 76 
Two common record- player problems Jul 74 

Differential Audio- 
Distortion Analyzer(Friedman)(C) Oct 62 

"hurn -(ARE) Jan 22 
Phantom Hand, The(Friedman)(CC) Jan 82 
Scrambling System(Lindell)(C) Jan 51, 

(PCS)Jan 67,(LTR)Mar 14 
Subwoofer Simulator(Hdl)(C) May 57 
Surround Sound Decoder(Hdl)(C) Apr 45 
Video Switcher(Temptin)(C) Feb 65, 

(PCS)Feb 71,(LTR)Apr 14 
Wireless 

Speaker System 
(Grat 8 Sheets)(C) Aug 37,(PCS)Aug 66 

Stereo Link(Graf 8 Sheets)(C) Mar 54. Apr 50 

Automobile 
Automobile Battery Monitor(ARE) 
Electronics( Lancaster((HH) 
Radio Data System(Friedman) 
Radio for AM DX ingIAREI 

B 

Jan 22 
Jan 71 
Dec 65 
Oct 12 

Bar Codes(Lancaster)(HH) Apr 72 

Beckman HD150 Series DMMs(ER) Aug 20 

Blue Boxes (LTR)Jan 24,(LTR)Mar 14. 

Breath -Alert Alcohol Tester(DiLalo)(C) Oct 51,(PCS)Oct 69 

Bulletin Board 
Using the RE -BBS May 84 

C 
CD -I. The Potential of(Fenton)(ED) Apr 4 

Cable -TV converter hum(ARE) May 12 

Calibrating VCR Counters(Blechman) Jan 57, 
(LTR)Apr 14,(LTR)May 16 

Calibration(Martin) Jun 57,(LTR)Aug 12.(LTR)Sep t6 
Can you hear the difference ?(Klem)(AUD) Aug 75,Sep 79 

Canon FAX -L920 Laser FacsimiletER) Dec 24 

Car(see Automobile) 
Carbon -filter components(Klein)(AUD) Oct 80 
Cellular phones ( LTR)Jan 24 

Cheap Color Fuser. A(Lancaster)(HH) Nov 32 

Clock. I O and BIOS(Grossblatt)(DB) Jul 76 

Coils. Coping Wrth(Powell) Nov 67 
Command Communications 

TF500 Autoswdch (ER I Nov 22 

Communications 
Communications Corner(Friedman)(D) Jan 82. 

Feb32, Mar 33. May 80. 
Aug 24.Sep 84, 
Oct 36. Nov 78 

Double your modems 
data throughput 

Hybrid Networks Make 
Signals Invisible 

Multiplexing by color 
New way to communicate. A 
Phantom Hand. The 
Pinning the Blame 
Real personal - 

communications service. A 
When a shield isn't 

a shield 
Facts on Fax, The(Friedman) 
ISDN.Telephone of 

Tomorrow(Summer) Oct 41.(LTR)Dec 14 

Parasitic Signaller(Crooks)(NI) Feb 98 
HFBC 87. Planning the 

Shortwave Bands(Leinwoll) Feb 55 
National Radio -Paging 

System. A(Friedman) Jan 41 

Radio Data System(Friedman) Dec 65 

Compact discs. recordable 
Read Write Compact Discs(Fenton) Aug 8 

Compass. Solid -State Digital(Lancaster)IHH I Dec 33 

Computer (See Also Computer Digest, page 100) 
Clock, I O and BIOS(Grossblanl(DB) Jul 76 
Copy protection(Grossblatt)(DB) Sep 82 
Fluke 90 Series 

Nov 78 

Mar 33 
Oct 36 
Sep 84 
Jan 82 
Feb 32 

Aug 24 

May 80 
Nov 45 

Microprocessor Board Tester(ER) May 19 
General Purpose Interface Bus(Martin) Jul 57, Aug 53 
Graphics on VCRs (LTR)Feb 14 
Interactive TV(Fenton) Dec 45 
Memory expansion(Lancaster)(HH) Jun 65 
Modeling(Lancaster)(HH) Dec 33 
Multiplexing and 

Dynamic RAM(Grossblatt)(DB) Nov 74 
Psion Organiser II 

Handheld Computer(ER) Sep 24 
REACTS(Roberts, Tucker 8 Bybee)(C) Jan 67, 

Feb 47.Mar 49.Apr 52. 
May 50.Jun 51. 

Jul 46,Aug 45,Sep 45. 
Oct 65.Nov 65 

Seven - segment display(Grossblatt)(DB) Dec 93 
Technology Marketing's 

PC Weather Pro(ER) Mar 23 
Z80 hardware(Grossblatt)(DB) Jun 71 

Construction 
Amplified Speaker(McClellan) Sep 41 
Audio 

Scrambling SystemlLmdeiq Jan 51 
Video Switcher(Temptm) Feb 65 

Breath Alert Alcohol Tester(DiLalo) Oct 51 

Differential Audio- Distortion 
Analyzer(Feedman) Oct 62 

Digital 
L C Meter(Heckt((C) Jul 41,Aug 50, 

(PCS)Jul 66,(LTR)Nov 14 
Telephone Lock(Sokolowski) Nov 59.Oct 58 

Electronic 
Knighthood(di Zerega) Apr 35 
Thermometer(Spiwak) Oct 55 
Tornadollannini) Mar 43 

Gated -Sync Decoder(Pence)(C) Dec 49.(PCS)Dec 77 
In- Circuit Digital IC Tester(Green) Feb 46. 

Sep 37,(PCS)Sep 88.Oct t08 
Micro -Sized Amplifier(Polimenel Aug 33 
Powerline Monitor(McClellan) Nov 55 
REACTS(Roberts. Tucker 8 Bybee)(C) Jan 67. 

Feb 47.Mar 49,Apr 52, 
May 50.Jun 51, 

Jul 46. Aug 45,Sep 45. 
Oct 65,Nov 65 
Jun 41,Ju1 51 Radiation Monrtor(Sythe) 

60 -Hz Timenase(Giford) Jan 56 
Soil Moisture Meter(Jimenez) Jun 49 
Subwoofer Simulator(Hill) May 57 
Surround Sound Decoder(Hill) Apr 45 
True RMS Converter for your 

DMM)Brown)(C) Dec 61,(PCS)Dec 77 
TV- Derived Frequency Standard(Strnudl Apr 55 
Uninterruptable Power Supply(Porkins) Jan 44 
Versatile Function Generator(Wannamaker) May 39 
Video -Edit Controller(Nery)(C) Dec 57,(PCS)Dec 77 
Wireless 

Speaker System(Grat 8 Sheets)(C) 

Stereo Link(Graf 8 Sheets)(C) 
Consumer Electronics for 

the Consumer)Fenton)(EO) 
Control system, 

REACTS(Roberts, Tucker 8 Bybee)(CI 

Coping With Coils(Powell) 
Copy protection(Grossflatt)(DB) 
Crowbar' circuits(ARE) 

CPU 
board. REACTS(Roberts)(C) 
module. REACTS(Roberts)(C) 

CRT controller. REACTS(Roherts)(C) 
Current- differencing op -amps 

Norton Op-Amps, Working with(Marstnn) 

Aug 37, 
(PCS)Aug 66 

Mar 54.Apr 50 

Mar 4 

Mar 49, 
May 50 t m 51 

N -, r,7 

Sep 32 

Jan 22.ILTRIApr 14 

Mar 49 
Apr 52 

Aug 45 

Dec 59 
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Databook resources(Lancaster)(HH) Aug 69 

Debunking Audio Myths(Klein)(AUD) Mar 36 

Decoder. Gated- Sync(Pence)(C) Dec 49,(PCS)Dec 77 

Designer's Notebook(DXGrossblatt) Jan 80 
Sinewave oscillators, making Jan 80 

Desktop publishing (LTR)May 16 

Differential Audio -Distortion 
Analyzer(Friedman)(C) Oct 62 

Digital 
E ncoding( Friedman)(CC) 
IC tester. In-Circuu(Green)(C) 

Sep 84 
Feb 46,Sep 37, 

(PCS)Sep 88.Oct 108 
Potentiometer(Lancasterl(HH) Jan 71 

L C MeterlHeckq(C) Jul 41,Aug 50, 
(PCS)Jul 66,(LTR)Nov 14 

Multimeters 
Beckman HD150 Series DMM5(ERi Aug 20 

Solid -State Compass)Lancaster)(HH I Dec 33 
Tachometer ( LTR)May 16 
Telephone Lock(Sokolowski)(C) Oct 58. Nov 59 

Disk storage(ARE) Jun 14 

Displays 
Lets think about 

our display)Grossblatt)(DB) Aug 80 
More on multiplexing)Grossblatt)(DB) Oct 99 

Seven- segment(Grossblatt)(DB) Dec 93 

Documentation Ditticulties(Klein)(AUD) Feb 80 

Double your modems 
data throughput(Fnedmanl(CC) Nov 78 

Drawing Board(DXGrossblatt) 
Clock. I O and BIOS Jul 76 
Copy protection Sep 82 
Lets think about our display Aug 80 
More on multiplexing Oct 99 
Multiplexing and dynamic RAM Nov 74 
Seven -segment display Dec 93 
Z80 hardware Jun 71 

Drawing radio schematics(Fitch)(AR) Jun 80 

DX-ing 
Shortwave Radio(D)(Leinwoll) Apr 78.Jun 78.Aug 78 

Oct 39.Dec 33 

Dynamic 
Headroom test(Klein)(AUD) 
RAM(Grossblatt)1DB) 

E 

Dec 91 

Jun 71 

Early Days of Radio. The(Clittord) Aug 57 

Editorial(Fenton) 
Consumer Electronics for the Consumer Mar 4 

Potential of CD -I. The Apr 4 

Some Happenings at the FCC Jan 4 

Electron flow (LTR)Feb 14 

Electronic 
Knighthood(di Zerega)(C) Apr 35,(LTR)Aug 12 
Lock (LTR)Feb 14 

Music circurts(Lancaster)(HH) Feb 73 
References(Lancaster)(HH) Sep 68 
Security Systems(Glasser) Apr 59 
Thermometer(Sprwak)(C) Oct 55,(PCS)Oct 69 
Tornadollanninil(C) Mar 43 

Equipment Reports 
A W Sperry VH -600 Voltage Detector 
Arkon Wire -Free IR Headphones 
Beckman HD150 Series DMMs 
Canon FAX -L920 Laser Facsimile 
Command Communications TF500 Autoswitch 
Fluke 90 Series Microprocessor Board Tester 
Heath GR -9009 Portable Color TV 
Lattice Semiconductor GAL39V18 GAL 

Development Kit 
Philips ECG RCT7501 Remote Control Tester 
Psion Organiser II Handheld Computer 
Technology Marketings PC Weather Pro 
Videonics DirectEd 

F 

Jun 26 
Feb 26 
Aug 20 
Dec 24 
Nov 22 
May 19 
Jan 32 

Oct 24 
Jul 22 

Sep 24 
Mar 23 
Apr 27 

FCC regulations 
Part 15(KIeinIIAUDI Oct 80 
Some Happenings 

at the FCC(Fenton)IED) Jan 4 

Facsimile 
Canon FAX -L920 Laser Facsimile(ER) Dec 24 
1940 to 19881Helber) Nov 50 
The Facts on Fax(Friedman) Nov 45 

Fiber optics(Fnedman)(CC) Oct 36 

Finding computer parts(Lancaster)(HH) Jun 65 

Fingertip Olympics)Blakel)NI) Jul 34 

Fisher 400 stereo receiver)ARE) Feb 12 

Fluke 90 Series Microprocessor 
Board Tester(ER) May 19 

FM 
hiss)Klein)(AUD) Oct 80 
Radio Data SystemlFnedmanl Dec 65 
transmitter 

Wireless Stereo Link)Grat 8 SheetsiiCI Mar 54.Apr 50 

Frequency Standard. TV- Derived 
(Stroudl(C) Apr 55,(LTR)Jul 14 

Function Generator Versatile 
(Wannamaker ) May 39,(PCS)May 100 

(LTR)Aug 12,(LTR)Sep 16 

Fuser. A Cheap Color Foser(Lancaster)(HH) Nov 32 

G Let's think about our display(Grossblatt)(DB I Aug 80 

GAL development kit. 
Lattice SemiconductorlER) Oct 24 

Geiger counter 
Radiation Monitor(Sythe)(C) Jun 41 

General Purpose Interlace Bus(Martin) Jul 57.Aug 53 

Generator 
60 -Hz Timebase)Giftord) Jan 56 
Sinewave. Simple(Nassar)(NI) Apr 77 
Versatile Function( Wannamaker) May 39.(PCS)May 100 

(LTR)Aug 12,(LTR)Sep 16 

Getting the noise out of FM(KIein)IAUD) Jun 74 

Ghost busting(Darr)ISC) May 31 

Groove skipping)Klein)(AUD) Jul 74 

H 

HDTV Update(Fenton) Jan 16 

Hefter test 
(Klein)IAUDI 
Differenhal Audio -Distortion 

Analyzer(Friedman)(C) 
Hardware 

Clock. I O and BIOSIGrossblatt)IDB) Jul 76 

Hardware Hacker(DXLancaster) Jan 71.Feb 73,Mar 71 

Apr 72.May 69.Jun 65. 
Jul 69.Aug 69,Sep 68 
Oct 71,Nov 32.Dec 33 

A D and D A Conversion Sep 68 
Cheap Color Fuser, A Nov 32 
Finding parts. computer 

Communications and more 
Making PC board layouts 
Patents and patenting 
Refilling toner cartridges 
Remote controls and 

a great A D converter 
Superconductors for the Hacker 
Surplus EGR Valves 
Tips. Products, and Publications 
Welcome to a new column 

REACTS(Roberts)(C) 
Head unit, R -E Robot(Sarns)(C) 
Hear -Ear Amplifier(Polimene)(C) 
Hearing aids(ARE) 
Heat pumps 

Thermoelectric Coolers(Shields) 
Heath GR -9009 

Portable Color TV(ER) 
HFBC 87 

Planning the Shortwave Bands)Leinwoll) 
History (See also Antique Radio) 

Early Days of Radio. The(Clifford) 
Facsimile 

-. 
1940 to 1988)Helber) 

of Hi-Fi)Klein)IAUD) 
Home automation 

REACTS(Bybee)(C) Oct 65,Nov 65 

Hybrid Networks Make Signals(Fnedmanl(CC) Mar 33 

Sep 79 

Oct 62 

Jun 65 
Jul 69 

Oct 71.(LTR)Dec 14 
May 69 

Aug 69 
Feb 73 
Apr 72 
Mar 71 

Jan 71 

May 50,Jun 51.Jul 46 

Jan 67 

Aug 33 

May 12 

May 61 

Jan 32 

Feb 55 

Aug 57 
Nov 50 
Apr 80 

IBM video standard(ARE) Jul 12 

In- Circuit Digital IC 
Tester(Green)(C) Feb 46,Sep 37,(PCS)Sep 88.Oct 106 

ICs. miniature 
Nanoel ectronicsl Berna rd I 

Inductance Capacitance 
Meter Digital(Heckt)ICI 

Inductors 
Coping With Coils(Powell) 

Infrared 
Receivers(Lancaster)(HH) 
Wireless Speaker System(Gral 8 Sheets)(C) 

Interactive TV(Fenton) 
Interface 

Bus. General Purpose)Mamn) 
IBM to Apple)Lancaster))HH) 

Invention protection)LTR) 
ISDN. The Telephone 

of Tomorrow)Summer) 

Sep 49 

Jul 41,Aug 50 

K 

Nov 67 

Aug 69 
Aug 37 

Dec 45 

Jul 57.Aug 53 
Mar 71 

Feb 14 

Oct 41,(LTR)Dec 14 

Letters(D) Jan 24,Feb 14,Mar 14,Apr 14 
May 14,Jun 22.Ju114,Aug 12 
Sep 16,0c1 16,Nov 14.Dec 14 

Linear ICs(SOSS) 

Liquid -level detectors(Lancaster)(HH) 
LM13600(Marston) 
Logic 

Circuit Design Basics(Sharp) 
Devices 

Lattice Semiconductor GAL39V18 
GAL Development Kit(ER) 

Low - pressure pneumatics(Lancaster)(HH) 

M 

Jun 38 

Feb 73 

Jul 61 

Sep 57 

Oct 24 

Apr 72 

Macroscrubber (LTR)Apr 14,Jul 14,Aug 12,Nov 14 

Magnetic 
Fields( Lancaster))HH) 
Memories. New(Gillette) 

Making 
PC board layouts( Lancaster )IHHI Jul 69 
Your Own PC Boards(Laron) Feb 51.(LTR)Apr 14,Jul 14 

Memory 
Clock. I O and BIOSIGrossblatt)IDBI 
Multiplexing and 

dynamic RAM(Grossblatt)(DB) 
Miniaturization 

Nanoelectronics( Bernard) Sep 49 

Micro -Sized Amplifier(Polimene))C) Aug 33,(PCS)Aug 66 

Microprocessor fundamentals)Lancasterl(HH) Feb 73 

Modem 
Double your modems 

data throughput(Friedmanl(CC) Nov 78 

Moisture Meter. Soil(Jimenez))C) Jun 49 

Monostable Multivibrators. 
Working with(Marston) Apr 65 

More on multiplexing(Grossblatt)(DB) Oct 99 

Multiplexing 
and dynamic RAM(Grossblatt)(DB) 
h ned)IC 
More 

color 
on 

(F 
multrpleximanng(GC) rossblatt)(DB) 

Dec 33 
Apr 65 

Jul 76 

Nov 74 

N 

Nov 74 
Oct 36 
Oct 99 

Nanoelectronics(Bernard) Sep 49 

National Radio Paging System, A(Friedman) Jan 41 

New Books(D) Aug 23 

New Ideas(D) Feb 98.Apr 77.Jul 34 
Fingertip Olympics Jul 34 
Parasitic Signaller Feb 98 
Sine -wave Generator Simple Apr 77 

New Products(0) Jan 34,Feb 32,Mar 26,Apr 36 
May 24,Jun 32,Ju1 26,Aug 30 
Sep 32,Oct 32,Nov 24,Dec 26 

New way to communicate. AlFnedmanl)CC) Sep 84 

NiCd charging(ARE) May 12 

Non -clone coverage (LTR)Sep 16 

Norton Op -Amps. Working with(Marston) Dec 69 

o 
Old capacitors. disposing of(ARE) 
Omnicron copier(Lancaster)(HH) 
Op -amps 

Working with OTAs(Marston) 
Working with Norton Op- Amps(Marstonl 

Optical Media 
Read Write Compact Discs 

Oscillators. sinewave(Grossblatt)(DN) 

Our Readers Write)Fitchl)AR) 

P 
PA- speaker placement(ARE) 
Parasitic Signaller(Crooks)(NI) 
Patents and patenting(HH) 
PC boards 

Feb 12 

Nov 32 

May 63,Ju1 61 
Dec 69 

Aug 8 

Jan 80 

Apr 82 

Jul 12 

Feb 98 

Oct 71,(LTR)Dec 14 

Kit building 
Heath GR -9009 

Portable Color TV(ER) 
Knight, Electronic(di Zerega)(C) 

L 

Jan 32 

Apr 35 

Layouts)Lancaster)IHHI Jul 69 
Making Your Own(Laron) Feb 51 

PC Service(D) Jan 67.Feb 71.Mar 69,Apr 69 
May 100.Jun 63.Jul 66.Aug 66 
Sep 88, Oct 69.Nov 71,Dec 77 

Peltier devices 
Thermoelectric Coolers)Shields) May 61 

Pendulums(ARE) Jun 14,(LTR)Oct 16 

Personalized Cassettes(Klem)(AUD) Nov 42 
LAN(Lancaster))HH) Oct 71 

Perspective Transforms)Lancaster)(HH) Jun 65 
LED 

Bargraph displays, Using(Marston) Mar 59 Phantom Hand. The(Friedman)(CC) Jan 82 

Lets think about our display(Grossblattl(DB) Aug 80 Philips ECG RCT7501 
VU meter(ARE) Aug 10, Remote Control Tester(ER) Jul 22 

Laser Listener ( LTR)May 15,Nov 14 Pinning the Blame)Frledman)(CC) Feb 32 

Lattice Semiconductor Plasma Globe 
GAL39V18 GAL Development Kit(ER) Oct 24 Electronic Tornado(lannini)(C) Mar 43,(PCS)Mar 69 
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Posistors(Lancaster)(HH) Mar 71 

Positive and negative feedback(Klein)(AUD) Jan 78 

PostScript language(Lancaster)(HH) May 69 

Potential of CD -I. The(Fenton)(ED) Apr 4 

Power Supply, Uninterruptable(Perkins)(C) Jan 44 

Powerline 
Interference(ARE) Aug 10 

Monitor(McClellan)(C) Nov 55.(PCS)Nov 71 

Predicting the audio future(Klein)(AUD) May 76 

Pressure 
Measurements(Lancaster)(HH ) 

Transducers(Lancaster)(HH) 
Programmable Logic Devices(Meyer) 
Propagation. Radio Wave(Leinwoll)(SR) 
Psion Organiser II 

Handheld Computer(ER)Sep 24 

Psychoacoushcs(Klein) ( AU D) 

Pulse generators 
60 -Hz Timebase(Giftord) 
Working with Monostable 

Multivibrators(Marston ) 

R 

Oct 71 

Apr 72.0ct 71 

Feb 59.Mar 63 
Apr 78 

Aug 75,Sep 79 

Jan 56 

Apr 65 

Radalert Radiation Monitor(Sythe)1Cl Jun 41.Jul 51, 
(LTR)Sep 16,(LTR)Oct 16,(PCS)Jun 63 

Radio 
Data System( Friedman) 
Drawing radio schematics(Fitch)(AR) 
Early Days of Radio. The(Clifford) 
General conditions 

and IundamentalslLeinwolq(SR) 
for July and August(Leinwoll)(SR) 

HFBC 87 -. Planning the 
Shortwave Bands(Lemwoll) 

Pinning the Blame(Friedman)ICC) 
Station WWVILeinwoll)(SR) 
What makes shortwave 

possible) Leinwoll)(SR) 
New Column Debuts. A(Leinwoll)(SR) 

Dec 65 
Jun 80 
Aug), 

Oct 39 
Aug 78 

Feb 55 
Feb 32 
Dec 38 

Jun 78 
Apr 78 

R -E RobotlSarnsl(C) Jan 67,(LTR)Mar 14 

REACTS(Roberts, Tucker á Bybee)(C) Jan 67. 
Feb 47,Mar 49,Apr 52. 
May 50,Jun 51,Jul 46. 

Aug 45,Sep 45, Oct 65,Nov 65 
Add X -10 Compatibrkty(Bybee)(C) Nov 65.(PCS)Nov 71 

Control systemlRoberts, Tucker 8 Bybeel(Ci Mar 49, 
May 50.Jun 51, 

CPU 
board(Roberts)(C) Mar 49 
module(Roberts)(C) Apr 52.(PCS)Apr 69 

CRT Controller(Roberts)(C) Aug 45 
RAM PROM programmer 

IRobertsl(C) May 50,(PCS)May 56 
Terminal intertace)Tucker)(C) Sep 45 
Wireless Home Automation(Bybee)(C) Oct 65 
Universal I O(Roberts)(C) Jul 46,(PCS)Jul 66 

Read Write Compact Discs)Fenton) Aug 8 

Reader -Help- Reader(D) Aug 102 

Real personal- communications 
service(Fr:edman)(CC) Aug 24 

Refilling loner cartridges. 
and more(Lancaster)(HH) May 69 

Regulators, battery powered(Lancaster)(HH) Apr 72 

Remote controls and 
a great A D converter(Lancaster)(HH) Aug 69 

Ring -equivalency numbers(Lancaster)(HH) Jul 69 

Robotics 
R -E Robot)Sarns)(C) Jan 67,(LTR)Mar 14 

RS -232 interface (See also Computer Digest) 
ILancaster)(HH) Jun 65 
(PCS) Aug 66,(LTR)Sep 16 

Russian tubes(ARE) Oct 12.(LTR)Dec 14 

S 
Santa Claus machine(Lancaster)(HH) 
Satellite paging 

National Radio Paging System(Friedman) 
Scrambling 

Audio Scrambling System(Lindell)(C) 
Security 

Digital Telephone Lock(Sokolowski)(C) 
Electronic Security Systems(Glasser) 

Semiconductors, Testing(Byers) 
Semiconductor replacements) Lancaster)(HH) 
Service Clinic)DI(Darr) 

Ghost busting 
Servicing 

Ghost busting(Darr)(SC) 
VCRs( Phelps) 

Jan 71 

Jan 41 

Jan 51 

Nov 59 
Apr 59 

Jan 63 

May 69 

May 31 
May 31 

May 31 

Sep 53 

Seven -segment display(Grossblatt)(DB) Dec 93 

Shielding(Fnedmanl(CC) May 80 

Shortwave converters(ARE) Oct 12 

Shortwave Radio(D)(Leinwoll) Apr 78,Jun 78,Aug 78, 
Oct 39,Dec 38 

General conditions 
and fundamentals Oct 39 
for July and August Aug 78 

New Column Debuts. A Apr 78 
Radio Station WWV Dec 38 
What makes shortwave Possible Jun 78 

Sinewave 
Generator. Simpple(Nassar)(Nt) 
Oscillators. making(Grossblatt)(DN) 

60 -Hz Timebase(Gifford) 
16 -bit converter chips)Lancaster)(HH) 
Soil Moisture Meter(Jimenez)(C) 
Solid -state 

Digital Compass(Lancaster)(HH) 
tube replacement(ARE) 

Some Happenings at the FCC)Fenton)IEDI 

Spark -gap capacitor(ARE) 
Speaker 

Amplified(McClellan)(C) Sep 41 

ImpedancelKleinl(AUD) Oct 80 
Leads. smallfARE) Feb 12,(LTR)May 16 

Overload(ARE) May 12 

Apr 77 
Jan 80 

Jan 56 
Sep 68 

Jun 49 

Dec 33 
Sep 12 

Jan 4 

Nov 12 

State of Solid State(DXScott) 
Linear ICs 

Stereo(See also Audio) 
Can you hear the difterence7lAUDl 
Debunking Audio Myths)AUD) 
Getting the noise out of FM(AUD) 
Subwoofer Simulator(Hilq(C) 
Surround Sound Decoder(Hill)(C) 
Wireless 

Speaker System 
(Graf 8 Sheets)(C) Aug 37,(PCS)Aug 66 

Stereo Link(Grat 8 Sheets)(C) Mar 54. Apr 50 

Subwoofer performance(KIen)1AUD) Nov 42 

Subwoofer Simulator(Hill)(C) May 57,(PCS)May 100 

Sunspots(Leinwoll)1SR) Oct 39 

Superconductivity Breakthroughs(Fenton) Feb 43 

Superconductors)Lancaster)(HH) Feb 73.Mar 71,Jun 65 

Surface -mount technology 
Letters (LTR)Jan 24,Feb 14 
Micro -Sized Ampliher(Polimene)ICI Aug 33 

Surplus EGR ValveslLancasterl(HH) Apr 72 

Surround Sound 
Decoder(Hdl)ICI Apr 45,(PCS)Apr 69.(LTR)Jun 22 

Switching circuits 
Logic Circuit Design Basics(Sharp) Sep 57 

Synchionous inverters 
(ARE) Feb 12 
ILancasterl(HH) Sep 68 

Synergy Card(CD) (PCS)Nov 71 

Jun 38 
Jun 38 

Aug 75,Sep 79 
Mar 36 
Jun 74 
May 57 
Apr 45 

T 
Technical literature) Lancaster )( HH ) 

Technology Marketing's PC Weather Pro(ER) 
Telephone 

Command Communications 
TF500 Autoswitch(ER) 

Jan 71 

Mar 23 

Nov 22 

-coupling transformers(Lancaster)(HH) Nov 32 
ISDN: The Telephone 

of Tomorrow(Summer) Oct 41,(LTR)Dec 14 
-line recording phones(Lancaster)(HH) Jul 69 
Ring detectors(Lancaster)(HH) May 69 
Tele -Guard II 

Digital telephone Lock(Sokolowski)(C) Oct 58.Nov 
59,(PCS)Nov 71 

Television(See Video, see also TV) 
Terminal interface 

REACTS(Tucker)(C) 
Test Equipment 

A W Sperry VH -600 
Voltage Detector(ER) 

Beckman HD150 Series DMM5(ER) 
Digital 

LC Meter(Heckt)(C) 
In- Circuit IC Tester(Green)(C) 
Powerline MOnilor(McClellan)1C( 

Fluke 90 Series Microprocessor 
Board Tester(ER) May 19 

Generator 
Sine -wave Simple(Nassar)(NI) Apr 77 
Versatile Function(Wannamaker)(C) May 39 

In- Circuit Digital 
IC Tester(Green)(C) Sep 37 

Philips ECG RCT7501 
Remote Control Tester(ER)Jul 22 

True RMS Converter for your 
DMM(Brown)(C) Dec 61.(PCS)Dec 77 

Sep 45 

Jun 26 
Aug 20 

Jul 41.Aug 50 
Feb 46 
Nov 55 

N- Derived Frequency Standard(Stroud)lCl Apr 55 

Testing Semiconductors(Byers) Jan 63,Aug 61 

Thermoelectric Coolers(Shields) May 61 

Thermometer, Electronic(Spiwak)(C) Oct 55 

Tips. Products, and Publications(Lancaster)(HHI Mar 71 

Touch -sensitive lamp(ARE) Oct 12 

True North(ARE) Sep 12.(LTR)Nov 14 

True RMS Converter for your 
DMM(Brownl(C) Dec 61,(PCS)Dec 77 

TTL devices 
Testing Semiconductors(Byers) 

Transmission idenbhcation(Fnedmanl(CC) 
Transmitter 

FM Wireless Stereo 
Link(Graf 8 Sheets)lCl Mar 54,(PCS)Mar 69,Apr 50 

TV- Denved Frequency 
Standard(Stroud)(C) Apr 55.(LTR)Oct 16.(PCS)Apr 69 

TV on RGB monitor(Lancaster)lHH) Nov 32 

Two common record- player problems(Klein)(AUD) Jul 74 

Aug 61 

Feb 32 

U 

UV- curing resins(Lancaster)(HH) 
Uninterruptable Power 

Supply(Perkins)(C) 
Universal I O 

REACTS)Roberts)(C) 
Using 

Bargraph Displays(Marston) 
the RE -BBS 

V 

Feb 73 

Jan 44,(PCS)Jan 67 

Jun 51 

Mar 59 
May 84 

Versatile Function 
Generator(Wannamaker)(C) May 39,(PCS)May 100. 

(LTR)Aug 12.(LTR)Sep 16 

VCR 
Calibrating VCR Counters(Blechman) Jan 57 
Servicing Basics(Phelps) Sep 53 
Video -Edit Controtler(Nery)(C) Dec 57,(PCS)Dec 77 
Videonics DirectEd)ER) Apr 27 

Video 
Audio Video Swilcher(Templin)(C) Feb 65 
Calibrating VCR CounterslBlechmanl Jan 57 
Gated -Sync Decoder(Pence)(C) Dec 49,(PCS)Dec 77 
Ghost busting(Darr)(SC) May 31 
HDTV Update(FentonfJan 16 
Heath GR -9009 Portable Color TV(ER) Jan 32 
IC's(Lancaster))HH) Mar 71 
-imaging devices(Lancaster)(HH) Apr 72 
Interactive TV(Fenton) Dec 45 
Palette (LTR)Feb 14 
SignalslARE) Jun 14 
Subwoofer Simulator(Hdq(C) May 57 
Surrourd Sound Decoder(HdglCl Apr 45 
Video -Edit Controller(Nery)(C) Dec 57,(PCS)Dec 77 
Videonics DirectEd(ER) Apr 27 
VCR Servicing Basics(Phelps) Sep 53 
Video News(LachenbruchXD) Jan 12.Feb 6,Mar 12, 

Apr 8,May 6,Jun 6.Jul 6,Aug 6, 
Sep 6,0c1 6,Nov 6,Dec 6 

W 
Weather station 

Technology Marketing's 
PC Weather Pro(ER) Mar 23 

Welcome to a new column(Lancaster)(HH) Jan 71 

What makes shortwave possible(Leinwoll)(SRI Jun 78 

What's News(D) Jan 6,Feb 4,Mar 6, Apr 6 
May 4,Jun 4,Jul 4,Aug 4, 

When a shield isn t a shield(Friedman)(CC) May 80 
Wireless 

Speaker System(Graf 8 Sheets)lCl Aug 37,(PCS)Aug 66 
Stereo Link(Graf 8 Sheets)lCl Mar 54,(PCS) 

Mar 69,Apr 50 

Working with 
Monostable Multivibralors(Marston) 
OTA s( Marston ) 

Z80 
hardware(Grossblatt)(DB) 
reset) Grossblatt)(DB) 
upgrade(ARE) 

Z 

Apr 65 
May 63.Jul 61 

Jun 71 

Sep 82 
Nov 12 
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100 

COMPUTERDIGEST Vol. 5 January 1988 -- December 1988 
Abbreviations: (C)Construction: (D)Department; (EW)Editor's Workbench: (HWR)Hardware Review: 

(LTR)Letter: (SWR)Software Review 

A 
Accelerator card 

Microsofts Mach 20(EW) 
Baby AT Motherboard(EW) 

Address decoding. PT68- K(Stark)IC 
Assembly -language programming. 

PT- 68K(Stark)(C) 
ASTs Premium 386(HWR) 
Autodesk 

AutoCADI E W ) 
AutoSketch(E W ) 

AutoSwitch Monochrome EGA(EW) 

B 

Jul 84 
Mar 89 

Jan 95 

Dec 86 
Oct 86 

Apr 87 
Apr 87 

Sep 90 

Backup Tape Subsystem 
Irwin Model 310(EW) Apr 87 

BASIC 6.(NEW) Sep 90 

Biofeedback Monitor)Barbarello)(C) Oct 95,(LTR)Dec 14 

Book Review 
Customizing AutoCAD(EW) Sep 90 
OS 2 Programmers GuidelEW) Jul 84 
Osborne McGraw -Hill Programming Series(EW) Jan 88 

Brain waves 
Synergy Card for Your PC 

(Warner)(C) Sep 94.Oct 90.Nov 90 

Buttonware. Inc. 
PC -File (SWR) Oct 86 

C 
Central Point Software 

Copy II PC Deluxe Option Board(HWRI 

Communications 
Line -Carrier Modems 

(Nichols)(C) 
Configurable motherboard 

Orchard Technology(EW) 
CeBIT The Greatest Computer 

Show on Earth(Endrilonas)(EW) 
Comdex 

Report from AtlantalEW) 
Commodore 64, 

Digital IC Tester for(Barbarello)(C) 
Compaqs 386SX systems(HWR) 

Nov 84 

Jul 87.Aug 88.(PCS)Aug 66 

Aug 82 

Jul 84 

Aug 82 

May 89 
Oct 86 

Construction 
Biofeedback Monitor(Barbarellol Oct 95.(LTR)Dec 14 
Digital IC TesterlBarbarellol May 89 
Line -Carrier ModemslNichols) Jul 87.Aug 88. 

(PCS)Aug 66 

PT- 68K(Stark) Jan 95.Feb 91.Apr 98,May 95.Apr 98, 
May 95.Jun 93, Jul 93, 
Aug 91.Sep 97,Dec 86 

Address decoding Jan 95 
Assembly- language programming Dec 86 
DRAM circuits Jun 93.Ju1 93.Aug 91 

Controller Sep 97 
Keyboard Feb 91 

Memory Aug 91 

Parallel port Sep 97 
RAM Jan 95 
ROM Jan 95 
Troubleshooting May 95 
Video display Feb 91 

RS -232 Monitor Control System(Fnckey) Aug 83 
Serial Printer Multiplexer(Renton) Mar 93,(PCS)Mar 69 
Speech Synthesizer( Ward) Dec 80 
Synergy Card tor Your PC) Warnerl Sep 94,Oct 90.Nov 90 

Controllers 
Compaticard(EW) Nov 84 

Copy protection 
Floppy -Disk Data Storage(Grossblatt) Jan 90 

Copy II PC Deluxe Option Board(EW) Nov 84 

Customizing AutoCAD(EW) Sep 90 

D 
Data Encryption(Maniscalco) 
Database manager 

PC -File ISWRI 
Desktop Publishing 

(Bernard) 
(Holtzman) 

DESQview(EW) 
Digital IC Tester(Barbarello)(C) 
Disk Technician(EW) 
DOS version 4.0(SWR) 
Dr. Shrink(SWR) 

Apr 93 

Oct 86 

Mar 98 
Feb 85 

May 86 
May 89 
Apr 87 

Oct 86 

Oct 86 

Editors Workbench(D) 

E 

Jan 88,Feb 83,Mar 89.Apr 87 
May 86.Jun 86,Ju1 85.Aug 82 

Sep 90.0cí 86,Nov 84 

EIA -323 -D 
New 8 Improved RS- 232(Ball) 

F 
Floppy -Disk 

Controller PT68- K(Stark)(C) 
Data Storage(Grossblatt) 
formattmg(Grossblatt ) 

G 
Golden Bow Systems VOPT(EW) 
Graphics 

Boards) E W 
Card: AutoSwitch Monochrome EGA(EW) 
conversion Hgaak(EW) 
GrafPluslEW) 
Orchid's Designer VGAIEWI 
VGA Plus(EW) 

Grandview(E W ) 

H 
Hardware Review 

AutoSwitch Monochrome EGA(EW) 
Baby AT Motherboard)EW) 
Copy II PC Deluxe Option Board(EW) 
Irwin Model 310 Backup Tape Subsystem(EW) 
Microsofts Mach 20(EW) 
MicroSolutions CompatiCard(EWI 
Mothercard 5.0(EWI 
No -Slot Clock(EW) 
Orchids Designer VGA(EW) 
VGA Plus(EW) 

Hemi -sync generator 
Synergy Card for Your PC 
(Warner)(C ) 

Nov 87 

Sep 97 
Jan 90 
Jan 90 

Sep 90 

Aug 82 
Sep 90 
Sep 90 
Apr 87 
Jun 86 
Sep 90 

Sep 90 

Sep 90 
Mar 89 
No, 84 
Apr d7 
Jul 84 

Nov 84 
Sep 90 
Feb 83 
Jun 86 
Sep 90 

Sep 94,Oct 90.Nov 90 

Hgaak, Inset Systems)EW) Sep 90 

Interface 
New 8 Improved RS- 2321Balll Nov 87 
RS-232 Monitor Control System(Frickey)(C) Aug 83 

IBMs DOS 4.OIEW) 
Inset Systems Hgaak(EW) 
Intel's 80386SX- 16(HWRI 
Interchange File Exchange System)Byers)(EW) 
I O control system 

RS -232 Monitor Control System(Fnckey)(C) 
Irwin Model 310 Backup Tape Subsystem(EW) 

L 

Nov 84 

Sep 90 

Oct 86 

Mar 89 

Aug 83 

Apr 87 

Line- Carrier Modems(Nichols)(C) Jul 87.Aug 88. 
(PCS)Aug 66 

Living VideoText, GrandviewlEW) Sep 90 

M 
Microcomputing Mice(Holtzman) Jun 87 

Microsoft 
BASIC 6.0(EW) Sep 90 
Bookshelf(EW) Jan 88 
Excel(EW) Sep 90 
Mach 20(EW) Jul 84 
Windows 286 8 386)EW) Nov 84 

MicroSolutions CompatiCard(EW) Nov 84 

Modems 
Line- CarrierlNichols)(C) Jul 87,Aug 88,(PCS)Aug 66 

Mothercard 5.0(EW) Sep 90 

Multi- tasking 
DESOview(EW) May 86 
OS 2IEW) May 86 
TaskView(EW) May 86 
ThinkTank(EW) May 86 

N 
Neuralytic Systems Dr. Shrink)SWR) 
New 8 Improved RS- 232(Ball) 
New chips, bus. and DOS(HWR)(SWR) 

Oct 86 

Nov 87 

Oct 86 

New Riders Publishing 
Customizing AutoCAD(EW) 

No -Slot Clock(EW) 

o 

Sep 90 

Feb 83 

Orchids Designer VGA(EW) Jun 86 

OS'2 
(EW) May 86 
On an XT Mothercard 5.0(EW) Sep 90 
Outliner. Grandview(EW) Sep 90 

Programmers Guide(EW) Jul 84 
Report from AtlantalEW) Aug 82 

Osborne McGraw -Hill 
Programming Senes(EW) Jan 88 

P 
PageMaker 

Desktop Publishmg(Bemard) 
Paradise Systems Inc. 

AutoSwitch Monochrome EGA(EW) 
VGA Plus(EW) 

Parallel port. PT68- K(StarkI(C) 
Programming BASIC 6 0(EW) 
PC -File t (SWR) 
Persofts IZE(EW) 

Q 

Mar 98 

Sep 90 
Sep 90 

Sep 97 

Sep 90 

Oct 86 

Nov 84 

Oualitas 386MAX(HWR) Oct 86 

Quarterdecks DESOview(SWR) Oct 86 

R 
RAM. PT68- K(Stark)IC) 
Report from Atlanta(EW) 
ROM, PT68- K)Stark)(C) 
RS -232 Monitor Control System(Fnckey)(C) 

S 

Jan 95 

Aug 82 

Jan 95 

Aug 83 

Screen Extender(SWR) Oct 86 

Seaside Software's AskSam(EW) Nov 84 

Serial interfacing 
New 8 Improved RS -232 Standard(Ball) Nov 87 

Serial Printer Multiplexer(Renton)(C) Mar 93.(PCS)Mar 69 

Software Review 
Autodesks AutoCAD and AutoSketch(EW) Apr 87 
BASIC 6.0(EW) Sep 90 
DESOview(EW) May 86 
Disk Technician(EW) Apr 87 
Dr Shrink(SWR) Oct 86 
GrafPtus(EW) Apr 87 
Grandview(EW) Sep 90 
Hgaak(EW) Sep 90 
IBMs DOS 4 0(EW) Nov 84 
Interchange File Exchange System(EW) Mar 89 
Microsoft 

BASIC 6.0(EW) Sep 90 
Bookshelf(EW) Jan 88 
Excel(EW) Sep 90 
Mach 20(EW) Jul 84 
Windows 286(EW) Nov 84 
Windows 386(EW) Nov 84 

OS 2(EW) May 86 
PC -File (SWR) Oct 86 
Persoft's IZEIEW) Nov 84 
Screen Extender(SWR) Oct 86 
Seaside Softwares AskSam)EW) Nov 84 
TaskViewlEW) May 86 
ThinkTank(EW) May 86 
Turbo Pascal 4 0(EW) Mar 89 
VOPT(EW) Sep 90 
ZBASICIEWI Feb 83 

SOTA Technology's Mothercard 5.0(EW) Sep 90 

Speech SynthesizerlWard)(C) Dec 80 

Stairway Software's Screen Extender(SWR) Oct 86 

Spreadsheets 
Excel(EW) Sep 90 

Synergy Card for Your PC 
(Warnerl(C) Sep 94.0cí 90,Nov 90 

V 
Ventura Publisher 

Desktop Publishing(Bernard) 
Video display. PT68- K(Slark)(C) 

VGA Plus)EW) 

Mar 98 

Feb 91 

Sep 90 
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MARKET CENTER 
FOR SALE 

TUBES, name brands, new, 80% oft list. KIRBY, 
298 West Carmel Drive, Carmel, IN 46032. 

GREAT buys! Surplus prices, ICs, linears, transfor- 
mers, PS, stepping motors, vacuum pump, pho- 
totransistor, meters, Isase, FERTIK'S, 5400 Ella, 
Phila., PA 19120. 

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 ($96.90) 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 

Please Print Name Signature 

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) 50c 
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 BEHIND ENTIRE EXPANDED TYPE AD PLUS 
ALL BOLD FACE AD: $6.25 per word. DISPLAY ADS: 1" x 21/4"- $385.00: 2 2''4-$770.00; 3 " 
2'4 -$1155 00. General Information: Frequency rates and prepayment discounts are available. ALL 
COPY SUBJECT TO PUBLISHERS APPROVAL. ADVERTISEMENTS USING P.O. BOX ADDRESS WILL 
NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER 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. 

TWO -WAY- RADIO, PC COMPUTERS, UNIDEN 
SERVICE. General Radiotelephone licensed tech- 
nician. Catalog -RAYS, 2025 Moline, Ft. Worth, TX 
76117 (817) 831 -7717. 

AIDS? Yes we have! Cable aids to help you. Zenith, 
Jerrold, Scientific Atlanta, Oak, Hamlins, much 
more. No Michigan sales! HOTRONICS, (313) 
675 -5834. 

RESTRICTED technical Information: Electronic 
surveillance, schematics, locksmithing, covert sci- 
ences, hacking, etc. Huge selection. Free bro- 
chures. MENTOR -Z, Drawer 1549, Asbury Park, NJ 
07712. 

TUBES 59e. Year guarantee. Free catalog. Tube 
checker $8.95. CORNELL, 4215 University, San 
Diego, CA 92105. 

FAIR prices SB -3, Z -TAC, SA3, TRI -BI, 
MLD- 1200 -3. Pioneer, any notch filters. Small deal- 
er only. No Michigan sales (313) 979 -8356. 

DESCRAMBLERS. All brands. Special combo Jer- 
rold 400 and SB3 $165. Complete cable de- 
scrambler kit $39. Complete satelice descrambler kit 
$45.00. Free catalog. MJM INDUSTRY, Box 531, 
Bronx. NY 10461 -0531. 

TRS-80 color computer software. Low prices! Huge 
selection! Free catalog. T &D, P.O. Box 1256, Hol- 
land, MI 49422. 

CB RADIO OWNERS! 
We specialize in a wide variety of technical information, parts and 

services for CB radios.10-Meter and FM conversion kits, repair 

books, plans, high -performance accessories. Over 12 years of 

satisfied customers' Catalog $2. 

CBC INTERNATIONAL 
P.O. BOX 31500RE, PHOENIX, AZ 85046 

IS it true.. Jeps for $44 through the government? 
Call for facts! 1 -(312) 742 -1142, ext. 4673. 

TUBES. "Oldest," "latest." Parts and schematics. 
SASE for list. STEINMETZ, 7519 Maplewood Ave., 
R.E. Hammond, IN 46324. 

PC products-A, D, D'A, relay, digital LO cards 
starting at $79. Free catalog- parts, kits, comput- 
ers. JB COMPU -TRONIX, 3816 N, Wadsworth 
Blvd.. Wheat Ridge, CO 80033. Call (303) 
425 -9586 

SOLAR electric systems. Discount prices. SUN 
POWER -TEXAS, Dept. O1C, P.O.B. 2788A Free- 
port, TX 77541. 1 -(409) 233 -8350. 

BANDSTOP Filters -Clear up channels affected 
by interference. Channels 2, 3, 4,14, 15.16, 17, 18, 
19, 20, 21 and 22 available. $20 each -10 for $130. 
dB ELECTRONICS, P.O.Box 8644, Pembroke 
Pines, FL.33084. 

Quality Microwave TV Antennas 

Multi -Channel 1.9 to 2.7 GHz. 40d13 Gain 
30- Channel System complete 5149.95 
12- Channel System complete 5104.95 
2- Channel System complete 579.95 

Minim-Tech Electronics 
P.O. ea 8583 Same*, AZ 86252 

LIFETIME (602) 947 -7700 439OCredn all phone ordenq 
WARRANTY MuterCard Visa COO 

CATV CONVERTERS & DESCRAMBLERS. Qual - 
ty Products. Professional Service. Call 1 (800) 
541 -5487 Visa M C Accepted. MOUNTAINTECH, 
INC. Box 5024, Mt. Crested Butte. CO 81225. 

CABLE TV CONVERTERS /DESCRAMBLERS 
Free Catalog VIDEO MART 3938 E. Grant #241 -C. 
Tucson, AZ 85712. (602) 721.6557. 

RENTAL MOVIE STABILIZER Connect betwen 
VCRs or to monitor. Satisfaction Guaranteed. 
$59.95, $4 handling. 1 (800) 338 -8751. 
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3 FOR 1 

SPECIAL 
ON SUB -MINIATURE VOICE 

FM TRANSMITTERS. 

KITS CONTAIN PC BOARDS 

! .. .R 

FMX -1 LONG RANGE (3 MI) ULTRA SENSITIVE 
FM VOICE XMTR with fine tune, range control 
plus $24.50 r AF: 1F' 

-TELX -1 TELEPHONE FM XMTR (3 MI) auto- 
matically operates when phone is used Crystal 
clear clarity with fine tune and range control. 
Non detectable $24.50 

111111..k. 
-ATR -1 AUTOMATIC TELEPHONE RECORDING 
DEVICE tapes telephone conversation all 
autocratically $19.50 

ALL THREE OF ABOVE FOR $49.50 

CALL OR SEND VISA, MASTER CHARGE, 
MONEYORDER, ETC. TO AMAZING CONCEPTS, 
BOX 716, AMHERST, NH 03031. (603) 673 -4730. 

CONSOLIDATED 
E L E C T R O N I C S 

" rl A INp/47NIAL S CA7ALO0 r7M HNrgN 

rTHE ULTIMATE 
ELECTRONICS CATALOG. 

Jul 260 page catalc , ickec A,," ... .. uvv 
money sawing electronic pay : cqupment Send $3 00 
check or money order, or ca. I-800-543-35U today and 
use your Mastercard or Visa 
Consolidated Electronics, Incorporated 
705 Watervliet Ave , Dayton, Oho 454202599 

NAME 

ADDRESS 

ciTS 

L J 
102 CIRCLE 196 ON FREE INFORMATION CARD 

MICROPROCESSOR based prototype board. Zilog 
Z8, RAM, EPROM, serial /parallel I/O, prototype 
area. Boards, kits, software from $49.00. Free cata- 
log with application notes. SOFTWARE SCIENCE, 
3535 Roundbottom Road, Cincinnati, OH 45244. 
(513) 561-2060. 

ELECTRONIC Test Equipment, parts. Lowest 
prices. EF ELECTRONICS, Box 249, Aurora, IL 
60507. 

FAIR Pricing 1 (313) 979 -8356. Lots 5 and 10; 65 SB 
55; 65 MUD 1200 55; 85 TriBi 75; 90 SA 80; 120 
SSAVI 110; 130 Pioneer 120; 180 Z -Tac 170: 180 
TOCOM 170;18 Filters Any Channel -15; No. Mich- 
igan Sales. 

FREE CATALOG 
FAMOUS "FIRESTIK' BRAND CB ANTENNAS 

AND ACCESSORIES. QUALITY PRODUCTS 
FOR THE SERIOUS CB'er. SINCE 1962 

FIRESTIK ANTENNA COMPANY 
2614 EAST ADAMS 

PHOENIX, ARIZONA 85034 

TUBES. new. unused. Send self -addressed. stamp- 
ed envelope for list. FALA ELECTRONICS, Box 
1376 -2, Milwaukee, WI 53201. 

PHOTOFACT folders, under #1400 $4.00. Others 
$6.00. Postpaid. LOEB, 414 Chestnut Lane, East 
Meadow, NY 11554. 

Free power supply, connectors ($8.95 value) 
with TV Project Assortment #103 (February 1984 
G. Sync article) contains PCB TOKO coils, tran- 
sistors (BF085), IC's, diodes, article reprint. 
825 00 Five $112.50. Assortment #I04, contains 
all other parts $10.00 Shipping $3.00. MC VISA, 
COD accepted. Jim Rhodes, Inc. P.O. Box 3421, 
Bristol, TN 37625. 

LASERS, 1 to 9 milliwatt, from $30, write MWK 
INDUSTRIES, 9852 W. Katella Suite 340. Anaheim, 
CA 92804. 

Multi -Channel Microwave T.V. Receivers 

VISAI MC/C00 

1927 GHz Parabolic Dish 40- dB Gam 

LIFETIME WARRANTY 
Complete System 59995 (Shipping Inc' 

Replacement Components 
& Expert Repairs Available 

K d S ELECTRONICS 
Call 

qw 
to i P 0 BOX 34522 

PHOENIX. AZ 85067 (6021 230 -0640 

S2 CREDIT ON PHONE ORDERS 

EPROM, Emulator /Programmers. IBM PC XT com- 
patible. Free info sheet. SOLICON, 8825 El 
Matador Dr., Gilroy, CA 95020. 

EARN thousands with your own part time elec- 
tronics business. I do. Free proof, information. IN- 
DUSTRY, Box 531. Bronx. NY 10461 -0531. 

CABLE TV CONVERTERS We sell oríly the 
best. Low prices. we ship COD. S2.00 for 
catalog. ACE PRODUCTS PO Box 582 Dept 
E. Saco, ME 04072 (207) 967 -0726. 

ENGINEERING software. IBM compatibles. Corn- 
pDes Circuit Design. Basic electricity through circuit 
designs. CompMath. General mathematics through 
statistics. CompView. Digital Analysis, waveforms 
and filters. $49. (614) 491 -0832. BSOFT SOFT- 
WARE 444 Colton Road, Columbus. OH 43207. 

REMOTE CONTROL KEYCHAIN 
Complete w /mini- transmitter 

and +5 vdc RF receiver 
Fully assembled including plans 

to build your own auto alarm 
Quantity discounts available 

930ásf or M'c $19.5 Check, Visa 

VISITECT INC. (415) 872 -0128 
PO BOX 5442, SO. SAN FRAN. , CA 94080 

CABLE TV DECODERS, Jerrold, Scientific Atlanta, 
Zenith, most major brands. Dealer Inquiries Wel- 
come. Visa -M.0 Accepted. E á O VIDEO, 9691 E. 
265th Street, Elko, MN 55020. 1 (800) 638 -6898. 

LOW prices: ICs, transistors, capacitors, switches. 
SASE SANTECH, 11 Revere Place, Tappan, NY 
10983. (914) 359 -1130. FAX: (914) 365-0243. 

PLANS AND KITS 
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. 

ELECTRONIC kits, devices, testers :components, 
plans, bugs -software. Catalog $1.00. EXPO -TRO- 
NICS, 1222 Highland, Berwyn, IL 60902. 

VIDEOCIPHER II Manuals. Volume 1- hardware, 
Volume 2- software. Either $29.95 both $49.95! 
NEW! Volume 3- Projects,software- $39.95. All for 
$79.95. CODs -1- (602) 782 -2316. Catalog- $3.00. 
TELECODE, Box 6426 -R, Yuma, AZ 85366 -6426. 

The DECODER. Satellite and cable descrambling 
newsletter. News- schematics- modifications -re- 
views. $24.00'year.Complimentary sample. TELE- 
CODE, Box 6426, Yuma, AZ 85366 -6426. 

MICRO -link FM stereo audio transmitter. One chip 
does it all! Transmit your ClaVCRi Walkman in ster- 
eo to any FM radio. Free schematic and info. Send a 
self addressed stamped envelope to: DJ INC., 217 
E. 85th St., Suite 108. New York, NY 10028. 

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, 
$2 postage. CABLETRONICS, Box 30502R, Beth- 
esda, MD 20814. 

BIG PROFITS! 
earn c caning- pair for experience unnecessary 'r^ on 

small hand tools. average mechanical ability. Sid demand performing 
VCR cleanings and repairs, Vielo's 400 page TRAINING MANUAL 
(over 500 photos and illustrations!) and companion VIDEO TRAINING 

TAPE contains hundreds of REAL -WORLD examples of VCR malfunc- 
tions and their repair solutions. Secrets revealed! Also business tips 
for your new service business, 

Free INFO: call (toll free) 1- 800 -537 -0589 
or write to Viejo Publications, Dept. R -E 

217 E. 86th St , STE 272, NY, NY, 10028 

TOP quality imported, domestic kits, surplus, dis- 
count electronics, computers, components. Free 
catalog. TEKTRASONIX, 1120 Avenue of the 
Americas, 1;fl Suite 4038, New York, NY 10036. 

"CB Trick of the Trade book" learn CB repair tricks 
and tuning tricks. Send $19.95 to MEDICINE MAN, 
CB, P.O. Box 37, Clarksville, AR 72830. 

FREE kit catalog. Home, auto, industrial kits. BAL - 
LCO, INC., 148S. Clayton, Lawrenceville, GA 
30245. (404) 979 -5900. 

FM transmitter 88 to 108 MHZ kit $12.95 Sierra 
Electronics. Box 709, Elfers, FL 34680 -0709 

POWER Supply Kit: Variable, D. -C voltage. fullwave 
bridge retification. Complete: Transformer, PC 
board, meter, cabinet and components. Satisfac- 
tion Guaranteed. $29.95 + $3.00 SH KDC 
ELECTRONICS, Box 577, Bloomington, IN. 47401. 

D TAILED PLANS $4 95 

TV -SCOPE 
PENN RESEARCH. 

Box 3543 
Williamsport. PA 17701 

An interesting and worth- 
while project. This EASY -TO- 
BUILD circuit lets you use 
any regular TV set as a sim- 
ple OSCILLOSCOPE. Build 
for less than $10 NO MODI- 
FICATIONS TO TV! Single or 
dual trace. Send for FREE 
CATALOG of other plans and 
kits 

CAR Alarms: Schematics, kits. Remote controlled. 
Info $1. KCO 8 Manor House Lane, Uxbridge, MA 
01569. 
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SINGERS! 
REMOVE VOCALS 

0E0 FROM RECORDS AND CDs! 

.E tii 

e, `'s-- c 
BING WITH THE WORLD'S BEST BANDS! 

An Unlimited supply of Backgrounds from standard 
stereo records! Record with your voice or perform live 
with the backgrounds. Used in Professional Performance 
yet connects easily to a home component stereo. This 
unique product is manufactured and sold Exclusively by 
LT Sound - Not sold through dealers. Call or write for a 

Free Brochure and Demo Record. 

LT Sound, Dept.R L- 3,7980 LT Parkway 
Lithonia, GA 30058 (404)482 -4724 
Manufactured and Sold Exclusively by LT Sound 
24 HOUR PHONE DEMO UNE: 14041482.2485 

ELECTRONIC Kits! Transmitters! Recorders! 
Phone Devicces! Surveillance items! More! Catalog 
$1.00: XANDI ELECTRONICS, Box 25647. 60H. 
Tempe, AZ 85285 -5647. 

COMPUTER kits, $49.95 complete. Build your own 
Sinclair ZX81 with built in BASIC. School discounts 
available. Add $3.00 for shipping. Visa MC. Zebra 
Systems, Inc. 78 -06 Jamaica Ave., Woodhaven, 
NY 11421. (718) 296 -2385. 

HOW to rewind power transformers to your specs. 
Instructions $7.95. BROSS ELECTRONICS 350 
Tremont Drive, Suite D -51, Dept. R12, Murfreesboro, 
TN 37130. 

CATALOG: Hobby /broadcasting /HAM /CB: Ca- 
ble TV, transmitters. amplifiers, bugging devices, 
computers, more! PANAXIS, Box 130 -F12 Para- 
dise, CA 95967. 

PRINTED circuit boards etched & drilled. Free deliv- 
ery. K 8 F ELECTRONICS, INC., 33041 Groesbeck, 
Fraser, MI 48026. (313) 294 -8720. 

SCRAMBLE FACTS 
718 -343 -0130 

PHONE TODAY for 3 minutes of 
satellite TV industry news, technical 
tips, and new product information. 

SATELLITE TV 
CABLE TV Secrets -the outlaw publication 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! Instruction manual, 
boards, semiconductor parts! 59' LNA's! LNB's! Ku- 
Band LNB's! Catalog $1.00 XANDI ELEC- 
TRONICS, Box 25647, Dept. 21MM, Tempe, AZ 
85285 -5647. 

FREE catalog. Systems, Upgrades, Houston. Uni - 
den. Chaparral, etc. Save, $$$$ SKYVISION, 2009 
Collegeway, Fergus Falls, MN 56537. (218) 
739 -5231. 

SATELLITE descrambling cable descrambling. 
Send stamp for catalog. COMMUNICATIONS EN- 
GINEERING, 76 Boulevard, Hudson Falls, NY 
12839. 

FREE catalog 36 pages. Major brands. Nobody 
undersells WEST since 1977. Immediate shipping. 
Call for prices. 1741 Cedardale Road, Mt. Vernon, 
WA 98273. (800) 222 -9064. 

CABLE -TV 

BONANZA! 
ITEM UNIT 

to OR 
MORE 

HAMLIN MCC 3001,t,LORDED REMOTE CONVERTER (Ch ionlyi 2900 1800 

PANASONIC WIRELESS CONVERTER lour best buys 98 00 7900 

MOVIE TIME VR7200A (manual ne tune) 8800 6900 
'JERROLD 400 COMBO 169 00 11900 

JERROLO 400 HAND REMOTE CONTROL 29 00 18 00 

'JERROLD 450 COMBO 199 00 13900 

'JERROLD 450 HAND REMOTE CONTROL 2900 1800 

JERROLDSB-ADO -ON 9900 6300 
'JERROLD SB- ADD -ON WITH TRIMODE 10900 7500 

'M-35 B COMBO UNIT (Ch 3 output only) 9900 %000 

'M -35 B COMBO UNIT WITH VARISYNC 10900 7500 

' MINICODE IN -12) 9900 6200 
' MINICODE IN 121 WITH VARISYNC 10900 6500 
' MINICODE VARISYNC WITH AUTO ON -OFF 14500 10500 

ECONOCODE Imlmcode substAute l 6900 4200 

ECONOCODE WITH VARISYNC 7900 4600 
'MLO-1200 -3 1Ch 3 outpull 9900 6200 
'MLD-1200 -2 1Ch 2outputl 9900 6200 
'ZENITH SSAVI CABLE READY 175 00 125 00 

INTERFERENCE FILTERS( Ch 3 onlyi 2400 1400 

'EAGLE P0-3 DESCRAMBLER ICh 3output only) 11900 6500 
'SCIENTIFIC ATLANTA ADD-ON REPLACEMENT DESCRAMBLER ,, 1900 8500 

Quantity Item Output 
Channel 

Price 
Each 

TOTAL 
PRICE 

California Penal Code #593 -0 forb ds us 
from shipping any cable descrambling unit 
to anyone residing in the state of California. 

Prices subject to change without notice. 

DI CA CC DDIAIT 

SUBTOTAL 
Shipping Add 
$3.00 per unit 

COD & Credit 
Cards - Add 5% 

TOTAL 

Name 

Address City 

State Zip Phone Number ( 

Cashier's Check Money Order COD Visa Mastercard 

Acct # Exp. Date 

Signature 

FOR OUR RECORDS: 
DECLARATION OF AUTHORIZED USE - I. the undersigned, do hereby declare under penalty of perjury 
that ali products purchased. now and In the future, will only be used on cable TV systems with proper 
authonzatan from local officials or cable company officials In accordance with all applicable federal and 
state laws. FEDERAL AND VARIOUS STATE LAWS PROVIDE FOR SUBSTANTIAL CRIMINAL AND CIVIL 
PENALTIES FOR UNAUTHORIZED USE. 

Dated Signed' 

Pacific Cable Company, Inc. 
73251/2 RESEDA BLVD., DEPT. #R -12 RESEDA, CA 91335 

(818) 716 -5914 No Collect Calls (818) 716 -5140 

IMPORTANT: WHEN CALLING FOR INFORMATION 
Please have the make and model # of the equipment used in your area. Thank You 
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Cable TV Converters 
Why Pay A High Monthly Fee? 

Jerrold Products include New Jerrold 
Tri- Mode," SB -3. Hamlin, Oak VN -12, 
M -35 -B, Zenith, Magnavox, Scientific At- 
lanta, and more. (Quantity discounts) 60 
day warranty. For fast service C.O.D. or- 
ders accepted. Send SASE (60 cents 
postage) or call for info 1-800-648-3030. 
MIDWEST ELECTRONICS, INC., 5143 -R 
W. Diversey, Chicago, IL 60639. MCNisa 
orders accepted. No Illinois orders ac- 
cepted. Mon. -Fri. 8 A.M. -5 P.M. CST 

DESCRAMBLERS for movies, networks, $175. vid- 
eo only $450 complete. Visa, MC accepted. Cata- 
log $4. SKYWATCH, 238 Davenport Road, Toronto, 
Ontario. Canada. M5R -1J6. 

VIDEOCYPHER II descrambling manual, sche- 
matics, video and audio DES, cloning. muskateer- 
ing, EPROM codes. (HBO, Cinemax, Showtime, 
adult channels.) $13.95, $2 postage. 
CABLETRONICS, Box 30502R, Bethesda, MD 
20814. 

CAR -STEREO EQUIPMENT 
POWERamplifier stereo bridgeable 800W linear 
class A. 2X400W or use 4X200W $295.00! Sub - 
woofer speaker systems. Hemholtz enclosure kits, 
electronic crossovers etc. wholesale prices, free 
catalog Information BOOM -BOOM ELEC- 
TRONICS 2905 Las Vegas Blvd. North #53RE, 
North Las Vegas, NV 89030 (702) 399 -3139. 

BUSINESS OPPORTUNITIES 
EASY, lucrative. One man CRT rebuilding machin- 
ery. Free info: (815) 459 -0666 CRT, 1909 Louise, 
Crystalake, IL 60014. 

YOUR own radio station! AM, FM, TV, cable. Li- 
censed unlicensed. BROADCASTING, Box 130 - 
F12, Paradise, CA 95967. 

MECHANICALLY inclined individuals desiring 
ownership of small electronics manufacturing busi- 
ness- without investment. Write: BUSINESS, 
92.R, Brighton 11th, Brooklyn, NY 11235. 

ELECTRONIC 
ASSEMBLY BUSINESS 

Start home spare time Investment knowledge or 
experience unnecessary BIG DEMAND assem- 
bling electronic devices Sales handled by profes- 
sionals Unusual business opportunity 

FREE: Complete illustrated literature 
BARTA. RE -0 Box 248 

Walnut Creek Cell 94597 

BURGLAR ALARMS -BOOMING BUSINESS. 
GET STARTED NOW. INFORMATION $2.00. DY- 
NAMIC SECURITY PUB 1456 -M Grand Rapids, MI 
49501. 

EASY Work! Excellennt Pay! Assemble products at 
home. Call for information. (504) 641 -8003 Ext. 
A -5192. 

CABLE TV CONVERTERS 
CABLE TV converters. Scientific Atlanta, Jerrold, 
Oak, Zenith, Hamlin. Many others. "New" Video 
Hopper The Copy Killer." Visa, M C & Amex. 1 

(800)826 -7623. B&B INC., 10517 Upton Circle. 
Bloomington, MN 55431. 

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. 

MASTER new skills fast through our short spe- 
cialized home study courses. Condensed and high- 
ly effective! Passport to success! 50 choices! 
Diploma! CIEE -12, Box 20345, Jackson, MS 39209. 

MICROPROFESSOR 8 bit trainer. Z -80 C.P.U. 158 
instruction set, 8K monitor ROM, enter programs in 
assembly, machine, basic, or forth. $199.95 and 
$7.50 s&h. ETRONIX 5326 9th Ave.N.E. Seattle, 
WA 98105. 1 (800) 426 -1044 and (206) 527 -5223. 

MAGIC! Four illustrated lessons plus inside infor- 
mation shows you how. We provide almost 50 tricks 
including equipment for four professional effects. 
You get a binder to keep the materials in, and a one - 
year membership in the International Performing 
Magicians with a plastic membership card that has 
your name gold -embossed. You get a one -year sub- 
scription to our quarterly newsletter, "IT'S MAGIC!" 
Order now! $29.95 for each course plus $3.50 
postage and handling. (New York residents add ap- 
plicable state and local sales tax.) THE MAGIC 
COURSE 500 -B BiCounty Boulevard, Farmingdale, 
NY 11735. 

DESCRAMBLER MODULE 
LATEST technology alternative to Jerrold SB -3 or 
Radio -Electronics Feb. 1984 project. Featuring 
electronic tuning, AGC, auto -on /off, AD DC power, 
mini -size, A&T, and more. For literature- SOUTH- 
TECH DISTRIBUTING, (813) 527 -2190. 

AUTO ALARMS 
REMOTE auto alarm accessory. Locksiunlocks 
power doors from remote. Compact kit $21. (516) 
691 -4543. Leave address for info. 

CALL FOR FREE CATALOG 

TEXT TO SPEECH BOARD! 
PC /XT COMPATIBLE. MAKE YOUR COMPUTER TALK! 

A VERY POWERFUL AND AMAZING SPEECH CARD. USES THE NEW GENERAL 
INSTRUMENTS SP0256 -AL2 SPEECH CHIP AND THE CTS256A -AL2 TEXT TO SPEECH 
CONVERTER. 
THIS BOARD USES ONE SLOT ON THE 
MOTHERBOARD AND REQUIRES A COM 
SERIAL PORT. BOARD MAY ALSO BE USED IN A 
STAND ALONE ENVIRONMENT WITH ALMOST ¿. 

. , 
ANY COMPUTER THAT HAS A RS232 SERIAL Z ' 
PORT. FEATURES ON BOARD AUDIO AMP OR 
MAY BE USED WITH EXTERNAL AMPS. ., 

1 
DEMONSTRATION SOFTWARE AND A LIBRARY r 

ilk- 
BUILDING PROGRAM ARE INCLUDED ON A 5'. 
INCH PC /XT DISKETTE. FULL DOCUMENTA- 
TION AND SCHEMATICS ARE ALSO INCLUDED. 56995 

NEW! QaN6E ASSEMBLED 

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 HOUSE NUMBERED DEVICES 
WITH SIMPLE MOD. THIS UNIT CAN ALSO TEST 6.4K AND 256K DR ANSI WITH MANUAL 
AND SOFTWARE: 5149. PERFECT FOR SCHOOLS. 

PC /XT EPROM 
PROGRAMMER 

$169 

LATEST DESIGN PROGRAMS UP 1 O 4 DEVICES AT ONE TIME 
TO USE MENU DRIVEN SOFTWARE THAT RUNS UNDER PC 
INTELLIGENT PROGRAMMING ALGORITHM FOR SUPER 
BURNING. THIS PLUG -IN BOARD ATTACHES TO AN EXTERNAL 
CONTAINING 4 TEXTOOL Z.I.F. SOCKETS. NO PERSONALITY 
REQUIRED AUTOMATIC VPP SELECTION: 12.5V, 21V, OR 25V. 
ALSO BE LOADED FROM OR SAVED TO A DISKETTE. PROGRAMMING 
SUPPORTS: 2716, 2732, 2732A, 2764, 2764A, 27128, 27128A, 27256, 
27512A. ASSEMBLED AND TESTED, BURNED. IN WITH 
SOFTWARE. 

ASK ABOUT 
OUR NEW 

PAL 
PROGRAMMER! 

FEATURES EASY 
OR MS -DOS. USES AN 

FAST (85) EPROM 
MINI CHASSIS 

MODULES 
EPROM DATA CAN 

SOFTWARE 
27256A, 27512, AND 

MANUAL. $169 WITH 

JUST RECEIVED. SAME AS ABOVE PROGRAMMER. BUT PROGRAMS 8 UNITS AT ONE 
TIME - 5299. 

Digital Research Computers 
P.O. BOX 381450 DUNCANVILLE. TX 75138 (214) 225 -2309 

TERMS: Add 53.00 postage. We pay balance. Orders under $15 add 751 Handling. No 
C.O.D. We accept Visa and MasterCard. Texas Res. add 6.1/4% Tax. Foreign orders 
(except Canada) add 20% P 5 N. Orders over $50 add 854 for insurance. 

JUST SIMPLY SAID ... . 

"When you're looking for a company that provides service and 
up -to -date technical advances, call us. That's what we're here for." 

800 -85 -AMCOM 

CABLE EQUIPMENT TC -VIP 10 
CHANNEL #3 IN/CHANNEL 03 OUT. 

BUILD IT YOURSELF AND SAVE. 

Assembled and tested $ 189.00 
Kit includes VI pans 109.00 

,01,.,..4",,,=c Super SSAVI ADD -ON 
1iß ri ELIMINATES UNE 20 FALSE FLASHING -,,,v.-- 
,HV+P AUTOMATICALLY HANDLES NORMAL 5 

INVERTED VIDEO. NO SWITCHES. 
FULLY AUTOMATIC 

$219.00 
Standard SSAVI ADD-ON 

CH All IN CH 03 OUT 
YEAR wAmswrr 

VHF TUNER $159.00 
TEN -TEC DW -12 
Metal Enclosure 
W - 10- 
L - 10.25- 
H - 4.50- 
WITH HMDMNIE $20 

"BLASTER" 525.00 

UHF PREAMP KIT NO MOCK CONYF1em 
BEr1ERVOEO OU6tir5 

6 UNITS 0135.00 12 UNITS 5115 00 
24 UNITS s 95.00 96 UNITS s CALL 

25 d6 po tr. may 5 Nf 
lo.. .6.. m... mounted 
usss P,ANTOM POWER 

sTRPLx+E CIRCUITRY 

INTERFERENCE FILTERS $1 5.00 
CHANNEL 0.2. 3, 5. 6. B. 9, 14, 17, 22 ONLY 

BI -STATE TRIMODE ADD -ON 

$119.00 

WALL PWR SUPPLIES 

UHF SSAVI UNIT 

'00* Wd y $50.00 
U VAC MA N/C .00 
12 VAC 600 MA W/C 1.00 
12 VAC 265 MA w,c 1.75 

ORIGINAL z -TAc 

AND 
SSAVI POWER SUPPLY 

$15.00 

TV TUNER VARACTORS 
VHF/MID/UHF MITSUMI $25.00 

CALL US!!! 
WE BUY EXCESS 

ONYF2nORY 

LI N EAR CMOS OTHER RARE IC CHIP 

Wall 
110.310 1.181330 
21314. 1.18170 
OM CA '300 
48381 MCI. 
L.. ¡Amen = *n. 

C0600.1 23 ,;0 804011 .1. 

11404/ 0 11 

2$ 
134002 

C1010111 211 041100 

80011 311 INV. 

C.0.. .0 Ow. i. 

c61199 
eOU 

709 

i µ1l1 7448123 

74cros 

CAMERA SYNC CHIP 
SUPPLmS Au SYNC 
AND COLOR INFO 

Super Special 
MM532I 58.50 

DEALERS WANTED!! GREAT QUANTITY PRICES 

.. ,_ 

AMCOM 
P. 0. Boo 68391 

Virginia Beach, VA 23455 

804- 456.5505(TECHNICAL ) 
800.852.6266(0RDERS ONLY) 

UPS DAILY 
COD ACCEPTED 

MINIMUM ORDER $15.00 
FAKES SUBJECT To 

CHANGE wrlTgUr NOTICE 

NO INSTATE SALES 

www.americanradiohistory.com



CABLE T.V. 
"BOXES" 

Converters- Descramblers 
Remote Controls- Accessories 

,9 Guaranteed Best Prices * 
* 1 Year Warranty-C.0 D's * 

* Immediate Shipping * 
,r FREE CATALOG * 

Call or Wrote 
TRANS -WORLD CABLE CO. 
12062 Southwest 117th Court. Suite 126 

Miami. Florida 33186 
800 -442 -9333 

NEURAL NETWORKS 
AMAZING circuits or computer program simulate 
thought & sensory processing. Plans $25 Program 
$50. Free Brochure. Author MSEE. LP WEBER, 
Box 621, Dept. RE -1204. Allenwood. NJ 08720. 

HIGH TECH ELECTRONICS 
SCRAMBLER PHONES! Phone Bug Detectors! 
Electronic Countermeasures Equipment! Executive 
and personal protection products! And much more!!! 
Catalog $3.00 (Refundable with first order) DIVER- 
SIFIED WHOLESALE PRODUCTS, P.O. Box 1275 - 
RE. Redondo Beach. CA 90278 

DIGITAL CAR DASHBOARDS 
BUILD yourself a complete electronic dashboard. 
Free details, $1 PBH. MODERN LABS, 2900 
Ruisseau, St. Elizabeth. QC. JOK 2J0, Canada 

WANTED 
INVENTORS! AIM WANTS -ideas, inventions, 
technology, improvements on existing prod- 
ucts. We present ideas to manufacturers. Con- 
fidentiality guaranteed. Call toll -tree in U S and 
Canada 1 (800) 225 -5900. 

CABLE -TV AT IT'S BEST 
SCIENTIFIC Atlanta models 8500 -8550 remote 
included...$240.00. SB- 3's...$74.00. TRI - 
B1's...$95.00. SA-n...599.00. Zenith (Z -Tac) de- 
scramblers...$169.00. N -12 (Van- sync)...$89.00. 
M -35 B (Vari- sync). ..$99.0O. Hamlin 
MLD- 1200's...$89.00. 80- Channel convert- 
ers...$95.00. Dealer discount on (5) units. Call - 
N.A.S. INTERNATIONAL, (213) 631 -3552. 

SCRAMBLING NEWS 
Twenty plus pages of information per month. covering 
cable. satellite and wireless cable News, product re- 

views. feedbacks. features. patents, circuits. turn -ons 
etc Current articles Z -TAC, SSAVI SALVAGE/ Cable TV, 

VC and the Self Sufficient $24.95 yr. Scrambling News 
1987 $22 95 Sample $3 Pay TV and Satellite Descram- 
blinq Vol 1 or Vol 2 $14.85 each Cable TV Security 
S12 95 MDS MMDS Hacking $9 95 atellite Systems 
Under $000 $12 95 Experiments with Videocipher 
$14 95 Any 3.$28 or 6 $42. ST -1085 descrambler sche- 
matic $15.95 Z -TRAP II eliminates flashing $15.95. Z- 

BAG Bogus Address Generator $19.95. Both $29.95. 

Sho)iki Electronics Corp., 1552A Hertel Ave. 
Buffalo, NY 14216 

CODs 716- 874 -2088 

EQUIPMENT REPORTS 

continued from page 24 

does represent a major step for 
ward in CD -ROM technology. For 
the first time you can have a CD in 
your PC that behaves like and of- 
fers the same conveniences of a 

hard disk. The software drivers are 
considerably easier to use than in 
competitive units like the Sony 
CDU -100, and software installation 
is a snap. That along with audio - 
CD capability and Amdek's com- 
mitment to CD- software distribu- 
tion make the Laserdek 1000 one 
attractive deal. R -E 

NUTS & VOLTS 
M A G A Z I N 

P.O. Bon 1111-E 
Plecentle, CA 92670 
716437 1191 

GIVE YOURSELF A BREAK -A PRICE BREAK! 
NUTS G VOLTS WILL Strr YOU MONEY 
ON ELECTRONIC PARTS C EQUIPMENT 
Plrs SNOW YOU WHERE TO FINE) UNIQUE, 
UNUSUAL AND HARD- T(1FIND ITEMS. 

TODAY! `,r 
A Notional ß7ò8äm Err 1h Song ARI Ssllàg Of Somme Equipwnn 

THIS IS AN ALL BOLDFACE AD. If you want your 
entire ad in boldface the cost is $3.40 per word. 

1435 CPU'sBCHIPS RAM's 
2 76 8086 800 564C16mA.17 3000 .PU I75 9088 160 71L023 7a 

'P72 3 75 81562 1 7 2016 50 
-IC 195 8202 900 2101A4 50 
.ART 5 75 8203 16.00 2111 n ß M.S. 8212 1 45 2112 1 95 
l'10 1.95 8211 3 75 21142 00 

2800 SIO 550 8216 I 50 
7809 510 9 95 8224 2 75 

..41 2 75 8276 1 60 
901 4 00 87315 6 50 

3 25 8238 3 95 l 50 82509 6 75 
1 75 6251 A 2 40 
450 8253 1 76 
BOO 8255 A S 1 85 
550 8257 240 
1.75 8259 7 40 
1.75 82720 75 
450 8275 900 
1.75 82795 2.75 

1 3 76 8284 2 50 
: 1 75 8288 76 

500 8356 1196 
" 260 IM59921N1 995 

a 75 F 0018 8 50 
.ASO 1295 

2 1995 
95 00 

6REGISTERS 
01402 1 )6 

MM140J 175 
M0.11404 1 75 
MM5013 250 
141615055 

MM5056 
1.1016058 

3.945060 

260 
250 
250 
7 50 

INTERFACE 
317A 7 75 
1150 4 75 

40 
40 

J 95 

.' 
5 50 

OOPRO9BS 
18915 

795 
2 50 

2 50 
200 
200 

ROM's 
I55205 1 4 50 
7P918542 l 50 
82$121 1 50 
825126 1 95 
025129 1 95 
825170 1 95 
825131 I 50 
TP8285166 950 
875181 4.50 
925191 4 50 
745414 3 95 
2708 375 
27175v 315 
27371 :75 
775N 25 00 
7712830 4 15 

2725625 800 
3347 795 
76280 1 3 00 
82565 1 25 

71184 75 

21473 250 
7242 600 
157409 75 
064027 3 90 
13.45205051 1 75 
054096 11 1 25 
. 1087 160 

162 70 

41164 1 15 

419415 340 
£54802 500 
261044 2 50 
61167 300 
6264LP15 980 
811812 295 
i25612 

1256 

A 

E 

1065 )W IR 

LASER 6i411 

s 14.95 

4144536944 t 95 

DIP SOCKETS 
70 22 PIN 15 

s II 24 PIN 20 
2 29 PIN 20 

. 15 40 PIN 25 

TRANSISTOR SPECIAL 
TIP 318 NM4 5 TO -]29 
TIP 328 N 5 TO 220 
TIP 34 MO 5 
TIP 111 

TIP 122 NPR S. U84 
TIP 74INPNS.LN7 
TIP 145 
7N1301PNPGE TO5 
131157000 DUAL 
POWER 13001 

7N2722 NPR S. TO 92 
7N2907 PNP 5 7097 
TIP 2955PNP5 
253055 NPR 5 TO 3 

MJE30553 
2N3771 NPR 5TO.3 
253901 NPN 5 TO 92 
253906 PNP 5 TO 92 
2N4901 PNP S. TO ] 
256296 NPN TO 270 
1+6109 PNP S T0 210 
MR, 913.4 CM RE NM 
PSA42 300V NPN 

40 
40 
95 

w 
lm 
1 35 

40 

5395 
7.17 00 
7/11 00 

S )0 
S 60 
S 60 
SI 25 

711 00 
711 00 

SI 00 
s 50 
S 55 
t 7s 

4St 00 

TTL IC SERIES 
DISC 7400 19 7480 45 

Controllo, 1401 19 1453 50 
0'650 50 7402 19 7485 55 

75 7403 19 74136 35 
+191 9.50 7404 19 7489 1 90 
+793 9 50 7405 25 7490 39 
+195 1700 7406 27 7491 40 

7797 12 00 740) 77 7497 50 

7408 24 7493 35 
2797 795 700 IB 794 60 

CRYSTALS 
7410 18 7495 55 

CRYSTALS 
ALS 14+1 25 7496 80 
61" 7412 25 ) Io1 30 

3 

0004 

+0000 
)413 35 1.116 1 20 

12 45 74727 30 
3 577 17 37 
4 000 18 000 

7416 25 74127 45 

5000 20000 
)41) 25 )412] 5 

6000 34 150 )470 V 74125 45 
7425 30 74145 45 

1.75 M. 7427 30 74146 20 
7430 20 74150+35 

No. 7432 20 74150 + 55 
WRAP 7437 27 7415+ 55 

WIRE 25001E 7437 29 74153 55 
7440 29 7154125 
7440 20 ) 755 55 
7442 45 74158 55 

)215) 55 

WIRE 
WRAP +uD Si 40 

SOCKETS 
DB 

16 PIN m CONNECTOR 
IB PIN 65 !M.' S W 

29 PIN 90 75895 S 95 
N PIN 1.+0 N0005 5 65 

29 PIN+25 DB25P SI 25 

65 7445 74158 60 
4160 85 

7450 20 7416+ 85 
7472 i9 74182 65 
7473 35 74161 85 

4 .2 74+64 85 

40 PIN 180 .8755 SI 50 7415 5 0165 85 
744 50 74166 1.00 

POSTAGE ADD 10% FOR ORDERS UNDER $25.00 

RATES ADD 5% FOR ORDERS B TWEEN $25.00 AND $50 CO 

ADD 3% FOR ORDERS ABOVE S100.00 

74170 1.50 
4+73 )5 
MI 74 85 
4175 85 
)4176 5 
7417) 65 
741W 75 
74181 700 
14182 75 

74181 150 
74+90 80 

191 BO 
74197 75 
74193 75 
74194 W 
74195 80 
74196 75 
74197 80 

1.199 1 25 
221+25 

74273 1 00 
218 , 95 

742/ 70 
74298 60 
74365 65 
7436) 65 
74390 90 
75114 90 
75115 912 

75150 60 
15325 150 
75491 1 00 
9602 90 
8726 110 
8778 1 

9791 0 

8398 110 

SCR4 
1.6A IA 364 76A 

100 35 0 140 
200 40 50 1 80 
400 60 70 2 40 9 00 
600 80 1 00 3 60 12 00 

TRIACs 
PRV IA 10A 

100 35 60 
200 50 00 
400 70 100 
600 1.00 370 

LINEAR CIRCUITS 
L067C 95 
7109415 1 00 
11077 100 
LMgBCT 00 
11062 90 
11084 1 00 
002010P 1 40 

153701 
307 

LM309 
17431! 
0.4318 

10]19 l74 
L51339 
1513413 

L4]51 
353 

17355 
LM356 

5B 
,MJ10 
174380 
10384 

]86 

35 
45 
65 5 

1 00 
1 10 

65 5 
15 
35 
85 5 

1 50 
85 

1 60 
85 

C/MOS 

L6U91 40 
LF3984 300 
LF411 125 
AD50611 2 50 
537 1 50 
LM656 29 
LM658 45 
550 1 10 
40581 300 
564 75 
685 W 
566 1 25 
557 5 
NE570 2 5 
50592 95 
709CH W 

1CH W 
133 95 
779 1 50 
141CV 29 
741 50 
13440870 295 

0720809 
CNN 895 
MC1310 1 00 
01350 90 

MC1355 1 25 

M01391 1 00 
1456 ® 
1458 50 

541808 1 )5 
21270034 75 
A1.72501.D 95 
1.502901 95 
CA7018 195 
003045 120 
CA3178A7 1 50 
C07089E 1 75 
CA3094 1 30 
CA3130 90 
CA3140 .15 
51.7547 10 
503544 1 00 
1NL3101E 1 75 
1.113900 50 
136 85 
505000 1 15 

N5634 75 
N5FR6n 150 
506000 100 741113 

BOJB 3 95 '.L514 

8700C3 596 5575 
L5117080 95 741529 
19411 295 NILS,' 

4L52, 
74L526 
14L527 

7.1128 
1530 

Hc00 
,CO2 

74,04 
74NCOB 

0 4NC11 
4NC20 

145530 
14NC32 
47C60 
74HC58 
4NC 1 
74NC75 
747C85 
74086 

1.C 
107 

.109 
74,112 

5, 76HC SERIES 7455245 80 
35 14,0125 50 7400251 55 
]5 74NC131 50 MHC759 60 
35 740C137 5 )400717 80 
35 747138 .70 1400164 15 
40 H C179 45 14NC374 30 
35 140C153 55 745C374 BO 
35 )400154 115 7455533 135 
35 70,1C151 50 )4755]4 1 35 
45 7405163 55 74NC573 230 
50 740C163 55 7400595 750 

7455194 .00 147C600 200 
50 740C174 W 74N54002 50 

0 7400115 60 14,4070 1 10 
b 74HC151 .70 740C4069 60 
36 7C221 00 14,4514 3 29 
50 1 C740 15 7404546 O 

50 1400242 .16 74004543 140 
14HC2M 80 

74LS SERIES 
741500 17 
741501 17 

741507 17 
)4L50J 17 
141804 17 
741505 17 

741508 17 
7+1501 7 

1.510 17 

741511 20 
74L512 27 

45 25 
17 

27 
27 
23 
23 

26 
17 

17 

45 
26 

35 

65 
17 

22 
25 
74 

29 
29 
45 
45 
22 
39 
5 
48 
49 

90 I 81L5B8 1 50 

74C00 25 145915 110 5021 JS 

74004 25 4001 19 4028 65 
'4008 25 4002 20 4030 29 65 

4010 25 4005 65 O 35 

14514 55 4007 70 W34 7.40 

74070 25 4008 85 4038 65 

74032 35 4009 35 4040 65 

7442 110 4010 35 041 IS 

14074 55 4011 19 4042 56 
74078 00 4012 75 443 05 
14585 1.25 4013 35 4044 65 
'4556 35 4014 65 4046 BB5 

4093 100 4015 78 tM6 5 

14C157 95 4018 28 4041 65 

7.0161 95 4017 45 4049 79 

74C174 95 4018 65 050 29 
74C175 .95 4019 35 5051 65 

745193 1 25 4020 55 5057 65 

74C245 115 4021 65 053 65 

74C901 35 4022 65 4W0 85 

74C902 40 4023 15 406G 29 

48 4068 35 
4069 19 

25 
:010 29 

0)1 29 

74,903 
140907 

BO 4074 
15 4025 

4026 

4072 
4076 
071 
08+ 
093 
093 
001 
501 
501 
4506 
4510 
4517 
517 
4514 
4515 
516 
518 
520 
528 
, 529 

SJ8 

20 
55 
29 

141532 A 
74L537 5 
41.538 50 
)4L940 95 
74L942 

75 7.1549 

65 
741551 
141554 

S 
74L5/3 

95 
74L574 

60 
4LS75 

7y 74 L516 
741183 

85 741585 
75 14L566 

140 741590 
95 741592 

539 150 741597 
5418 29 1 74L595 
553 1 75 I 141596 
593 
4 05 

PLEASE CALL FOR QUANTITY PRICING 

7415107 35 
7415109 35 

1415112 
)4LS113 
1415114 
7415122 
741512] 
).15125 

15175 
7411132 
1415136 

7415131 
415138 

14L5139 
'.15145 

5141 
'415148 

4,5151 
141,5153 
75154 
)415155 

7.15156 

5157 
7415158 
7,5160 
7415161 
741.5162 
74L5161 
1415164 
1415165 
7415166 
74L5169 
7415110 
74L517] 

151 
74 5175 
7.15161 

15190 
7415191 
7415197 
7415193 
741.5194 
1L5195 
1L5191 

5197 4 5221 
4L5240 

29 
33 
33 
70 

35 
35 
39 
35 
90 
39 
; 9 

0 
00 

39 
39 

1 50 
55 

75 
45 

70 
29 
49 9 
49 
5 
65 
95 
90 
80 
49 
39 
39 

1 40 
9 

49 
65 
65 
65 
55 
55 
55 
55 
65 

)415241 65 
'4L5242 65 

,524] 65 
7 15744 65 
7415245 75 
7415246 140 
74,5247 15 
4L5241 65 
1.15251 45 
,5251 45 

7415257 39 
7411258 45 
741 5259 I 20 
)4,5760 45 
1415266 55 
7415273 75 
14)5779 )9 
7.15290 1 70 
7415203 55 

15290 80 
7415293 BO 

'.1 5298 65 
s299 1 25 

L5320 200 
7415322 300 
7.L53]3 240 
15365 39 

1415366 39 
)4LS161 39 
)415368 39 
7415373 75 
7415114 75 
7415317 :5 
7415386 45 

1.L5390 110 
L5393 5 

1415398 2 50 
7415446 2 00 
4LS54+ I 40 

1415625 1 15 
1415645 95 
7415668 1 45 
7415670 .95 

25152527 195 

RCA. HC 2500 
BO WATTS S34Á5 

SOLID STATE STIRI D 
LINEAR AND AUDIO AMP 

3460 005 DT4 30 544 .1 
50 WATTS. 7 AMP OUTPUT 

PAL's 
1617 
1664 
1611613 
16LBA 
1600* 
20684 

TANTALUM CAPACITORS 
72UF 35V 
75F 35V 
6B0F 35V 
lUF 20V 
2 20F 20V 
3 3UF 20V 
41UF 20V 
88UP 709 
!OUF 20V 

511 00 
541 00 
5/81 00 
5/St 00 
5751 00 
151 00 
41 00 
44100 

S 40 

33F5 
]3UF 16v 
7UF 20V 
6000 20V 
100UF 16V 
33WF tOV 

SI JI. 
S 6O 

3 BS 

sl 00 
SI l0 
si is 

DISC CAPACITORS 
l OF 16v 1007 00 10048.00 

011.1P 35v 161+00 1004500 

148 IIN9141 

15'1.00 

REGULATORS 
LAS39U 595 3,313 11474057 
78105 0. 12 

795109 17Or 15 

L51305 
3095 
LM317T 
320T9,72.150, 24 

30 1.4037 
40 LM338 
15 340T 56832 
25 76180 240 
W 723 

f296 
S7 75 

S3 15 

s 45 
S 45 
S 55 

L1411 IR D40OIn 
P 100Me T.n' 

D' .6 LE', " 
ov, Gm . A Lg LEDI r' 

4&G,wn ROSIN N LED 
13.0.3,0ow 9.POW LEO 
MLE1390 R LED 
060140 Moto Darr ATOP 

L 5 OMO Ho141ON or FACT 7 

4545 OPTO Coupler 

111 00 
S 60 

104+00 
841 00 

90 
90 
40 

so 
p 
60 

TEL SIZE PRINTED CIRCUIT BOARD 
RELAYS F- DOUBLE SIDED EPOOl 

BOARDED 116 THIco 
50 DPST 95 560 ea 5,5200 

12V DPST 95 

FULL WAVE 
BRIDGE 

PRY 2A M 26* 
100 140 
200 W 130 220 
400 100 1 65 3 SO 

600 I SO 1 W 40 

DIP 
SWITCHES 

CTS 206 POMPO 75 

CT5208 7 7Pw,.,, 95 
CTS 208 8 B Po.11e.. 95 
C15 206 10 70 PyH2On 175 

SILICON POWER RECTIFIERS MULTI TURN 
PRY 1A 3* 12* 50A 125* 240* TRIM POTS 
100 05 14 35 W 600 M' 500HM 
200 06 17 50 1 30 - 10.00 100 OHM 
400 09 25 85 150 1000 12 00 1000 011! 
600 11 30 00 200 1300 1500 65 10' 
WO 73 35 100 250 1600 1800 305 505 005 
000 20 5 1 25 3 00 20 00 26 00 3 

TERM. FOB CAMBRIDGE. M055 SEND CHECK OR MONEY ORDEN 

MINIMUM TELEPHONE. C O D PURCHASE 000(4 OR CHARGE 570 
MAIL ORDER $500 

SOLID STATE SALES 
P.O. BOX 74 D - SOMERVILLE, MASS. 02143 

TEL. (617) 547 -7053 
FAX 617- 354.1417 

TOLL FREE 1- 800.343.5230 
COR ORDERS ONLY 

SENDS 25 FOR OUR CATALOG FEATURING 
T ANSISTORS RECTIFIERS 

146 HAMPSHIRE ST.. CAMBRIDGE. MASS. 02136 

WE SHIP OVER 95% 
OF OUR ORDERS WITHIN 

24 HOURS OF RECEIPT 

CIRCLE 74 ON FREE INFORMATION CARD 

105 
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INTERACTIVE TV 

continued from page 47 

to -most of the operation is automat- 
ic, and the entire upload takes about 
five seconds. Once your game con- 
sole uploads your name, password 
and score (which are stored in the 
console's memory), a signal from the 
control computer instructs the micro- 
processor to also upload the counter 
contents. 

The central computer 
The return link of the interactive 

system ends at the central computer. 
Its block diagram is shown in Fig. 3. 
As we mentioned earlier, the central 
computer controls the SCA subcarrier 
transmitter. It receives the questions, 
the correct answers, and a difficultly 
multiplier for each question from the 
interactive game judge. It transmits 
all the information, via an FM SCA 
subcarrier to the game console, which 
keeps its own score. 

The SCA transmitter also sends out 
random counter -start signals, which 
are sent to the game consoles to start 
one of the ten counters. An equivalent 
set of counters in the central computer 
also receive the start signals. 

When the player calls to upload his 
results, his score is transmitted first, 
followed by his ID and password, 
which are checked and, we hope, ap- 
proved. Then the contents of the con- 
soles s ten counters are uploaded, and 
are compared with the counters of the 
central computer. If everything 
matches, the score is recorded. After 
the upload time period is over, (say 1/2 
hour after the end of the game) the 
winners will be notified, via the FM 
subcarrier. 

Security 
The interactive TV system can be 

used for a lot more than playing 
games. Using the game console for 
placing orders to a home -shopping 
channel or to order pay -per -view pro- 
gramming are only a couple of the 
many potential uses. State -lottery 

registration might be in the works, 
also. If IGN's system is going to be 
used for something as potentially lu- 
crative as winning the state lottery, it 
had better be secure. There are sure to 
be more than just high - school kids 
trying to get through the security mea- 
sures. All data that is uploaded and 
downloaded by the game console is 
encrypted using DES (the Data En- 
cryption Standard). To make it even 
more of a challenge to would -be 
hackers, the required software can be 
changed every day, so that a potential 
hacker has, at most, 24 hours to crack 
the security code! 

Each console has its own software- 
encryption key, and thus its own way 
of sending encrypted data. Since all 
game players must be subscribers 
with registered ID's and passwords, it 
will quickly be obvious who is trying 
to play around. 

Speaking of playing around, the 
next time you find yourself watching a 
game show, remember: Now's the 
time to start getting in shape to win 
the game of the 1990's. R -E 

OD PIONEER' 

6" x 9" COAXIAL SPEAKERS 
Super buyout. Made in Japan by 
Pioneer for GM. Upgrade auto sound 
system. 6" x 9" woofer, 21/2" cone 
tweeter. 35 watts RMS, 50 watts max. 12 
oz. magnet, Dust cover. Sold in pairs. 8 
lbs. /pair. Limited quantities. 

#3oo -220 $1450 $1195 
(1 -5 Prs) 16 Drs -up) 

SPEAKERS AND COMPONENTS 

iV? PlonlcEn 
AA MOTOROLA 

EMINENCE 
EAIPIFE 

M PIONEER 

15" WOOFER 
60 watts RMS. 90 watts max. 1'6" voice 
coil 8 ohm. 25 -2500 Hz response. 20 oz. 
magnet, paper cone with poly foam 
surround. 93 dB. 1 W /1M sensitivity. Net 
weight: 7 lbs. 

#290 -160 $2895 
Any Oty 

(v4 M PIONEER 
EMINENCE 

100 WATTS MADE IN 
WAS 10" WOOFER U.S.A. 

Super duty 34 oz. magnet, 2" voice coil. 
Paper cone. treated accordian 
surround. 100 watts RMS, 140 watts 
max. 8 ohm. 70Hz resonant frequency, 
response: 45 -4000 Hz. Net weight 8lbs. 

#290 -098 $3150 $2870 
(1 -3) (4 -up) 

WOODGRAIN 
GRILL CLOTH 

Authentic woodgrain print 
design cloth. 36" x 60" 

#260 -340 $595 
Per yard 

12" 3 -WAY, 100 WATT SYSTEM 
Pioneer design engineers carefully 
evaluated the performance characteris- 
tics of this speaker systems to ensure 
the best full range frequency response. 

System Includes: (1) 6290 -125 poly 
woofer. (1) 6280-045 heavy duty 5'4" 
midrange, (1) #270-035 4" soft dome 
tweeter, (1) 6260 -210 3 -way 100 watt 
crossover, (2) #260-255 50 watt Lads, 
(1) 6260-300 terminal, and (1) 6260 -340 
woodgrain grill cloth. Recommended cabinet volume 
cu ft Cabinet Kit Available #260 -390 $19.95 each 

100 WATTS 
RMS 

12" POLY WOOFER 
Super duty. 40 oz. magnet. Polypropylene 
cone. 100 watts RMS, 145 watts max. 4 -8 
ohm compatible (6 ohm). 2" voice coil. 

#290 -125 $3680 $3450 
1' -3) (4-up) 

MOEMINENCE 

Mad* in 
U.S.A. 

18" WOOFER 
100 oz. magnet, 3" voice coil. 250 watts 
RMS, 350 watts max. 8 ohm, 30 Hz 
resonant frequency, 22 -2700 Hz 
response. Efficiency: 95 dB, 1W/1M. 
Paper cone treated accordian surround. 
Net wt: 29 lbs. 

#290 -200 $9880 $8950 
(1 -3) (4-up) 

M PIONEER' 

HORN TWEETER 
Exponential horn design 
Mylar dome 3 x 3 

1800- 20.000Hzresponse 
35 watts RMS. 50 watts 
max 

#270-050 $650 $590 
(1-9) 110-up) 

ti 
Save Over 
$1000 #12 -100 

31 

r Par 
Exprets ss 

340 E First St . Dayton, OH 45402 
Local 1 -513 - 222 -0173 
FAX. 513 222 -4644 

CALL 
TOLL FREE 

1- 800 -338 -0531 

$7395 
each 

3 -WAY 100 WATT 
CROSSOVER 
12 dB /octave rolloff. 800 
Hz. 5000 Hz. 8 ohm. 100 
watts RMS. 

#260 -210 $1250 
(1 -9) 

15 day money back guarantee. $10.00 minimum 
order. ' We accept Mastercard, Visa, Discover, and 
C.O.D. orders. 24 hour shipping. Shipping charge 

UPS chart rate (62.50 minimum charge). Hours: 
8:30 am - 6:00 pm EST, Monday - Friday. Mail order 
customers, please call for shipping estimate on 
orders exceeding 5 lbs. 

FREE 
CATALOG 

$995 
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:. =Radie lhaek Parti PUaee 
GREAT VALUES -AND GIFTS -FOR BUILDERS AND FIXERS! ?t 

Novice Ham 
Study Package 

Take Advantage of the 
New Voice Privileges 

1995 
Radio Shack's Novice Exam 
Study Package includes two 
cassettes for self -paced 
code learning plus practice 
exam. #62 -2402 Includes Durable Binder 

Tubes, 
o Crystals, 

ICs and 
More 

"Hotline" Order Service 
Saves Time and Postage 

Our store manager can order a wide 
variety of parts and accessories from 
the Radio Shack warehouse. Fast 
service, no minimum order! 

SAMS Books Now Available 
We can also or- 
der many of the 
famous SAMS 
service manu- 
als. Come in 
for details. 

Electronic Speech Recognition 
Design Your Own System 

NEW! 995 

VCP200. Experiment with leading -edge technology -voice recog- 
nition! This high -tech IC recognizes spoken commands regardless 
of the person speaking -five motion commands and two on /off 
commands. Clipped analog input simplifies circuitry so no external 
A -to -D conversion is needed. 20 -pin DIP with data. #276 -1308 

Handle RAMS and CMOS the Safe Way 

C 
=MI 1=1 
CM CI 

(2) 

141 

(1) IC In /Out Tool Kit. For 6 to 40 -pin 
DIPs. #276 -1581 6 95 

(2) IC Pin Aligner. Factory- straight 
pins in a jiffy! #276 -1594 2 99 

(3) Conductive Foam. 5 x 5" safety 
mat for your bench. #276 -2400 . . 89C 

(4) Static -Draining Wrist Strap. 24" 
ground lead. #276 -2399 2 79 

(5) Soldering Heat Sink. Prevents 
(5) ( j heat damage. #276 -1567 1 39 

Opto Bargains 
(3) 

l21 

(1) Super- Bright LED. 2000 
mcd output! #276 -087.. 1.69 

(2) Jumbo LED. Six LED ele- 
ments in a single housing! 
#276 -064 3 49 

(3) Flexible Solar Cell. 65 
mA at 1.2V. #276 -138 . . 5.95 

Precision Tool Kit 

1095 
Fitted 
Case 

Metal Pocket 
Flashlight 

995 

(1) Loud Buzzers (3) 

Top -quality jeweler's -type philips 
and blade drivers. nutdrivers, hex 
keys and a torque bar -16 pieces 
in all. #64 -1961 

Heavy -Duty 
Aluminum 

Krypton bulb -visible over a 
mile away! Rotate head to turn 
on /off and adjust beam width. 
Batteries extra. #61 -2736 

(1) Pulsing or Continuous Buzzer. 
Piezo type. #273 -068 7 95 

(2) Chime. #273 -071 8 69 
(3) Mini DC Buzzers. With leads. 

VDC Cat. No. Each 
1.5 -3 273 -053 1_99 
6 273 -054 1.99 
12 273 -055 1.99 

MegacablelM NEW! 

AMC 99 c Per 
Foot 

Our best -ever speaker cable. 
12 -gauge braided pure cop- 
per conductors. #278 -1268 

Coiled 
Mike Cable 

NEW! 
4- cond., 5 feet 
long. #278 -355 

Thermistor 199 

Precision device converts tem- 
perature to proportional resist- 
ance. 50 to + 100° C. Ideal for 
remote sensing. #271 -110 

15 -Turn Trimmer Pots wit 10% 149 
3/4 -Watt 'Each 

1k. #271 -342 1 49 
10k. #271 343 1 49 
20k. #271 340 1 49 

Pro Soldering 
Station 
3995 

15 or 25 Watts 
Grounded Tip 

A super value! With a 
convenient sponge tip - 
cleaning pad. UL listed 
AC. #64 -2057 

RF Project Parts 
;z1.-4.:91 NEW! 40 (2) 

(1) 

(1) NEW! 95 -420 pF Trimmer 
Capacitor. #272 -1336 ... 1.69 
(2) Dual 335 pF Variable Capa- 
citor. #272 -1337 4 95 

50 Small -Value Caps e 
NEW! Ceramic discs, 1 to 33 pF, 
50WVDC. #272 -806, Set 2.99 

Logic Probe and Pulser 

1 695 
Probe. LEDs and tones reveal logic states in 
TTL, LS and CMOS circuits. #22 -303 

1795 
Pulser. Teammate for the probe. Produces a 
single 5 µs pulse or a continuous pulse train 
at the push of a button. #22 -304 

Studfinder 

1995 

Ends 
Guessing 
Easy to use and saves time! 
Senses changes in wall density 
to find wooden studs fast -also 
locates wires, conduit and pipes. 
Battery extra. #64 -2825 

Benchtop Digital VOM 

9995 
Manual or 

Autoranging 

Our best! Has analog display in addition to 
big LCD digital readout. Built -in transistor 
gain checker, diode -check, memory func- 
tion, continuity buzzer and more. Includes 
probes and illustrated manual. #22 -195 

awM 

Over 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, Transistors, Wire, Zeners, More! 

Prices apply at participating Radio Shack stores and dealers 

CIRCLE 78 ON FREE INFORMATION CARD 
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STATIL RAMS 
PART SIZE SPEED PRICE 
2112 25604 450ns 2.99 
2114 102404 450ns 99 
2114L 102404 200ns 1.49 
TC5516 204818 250ns 3.95 
TMM2016 -200 204888 20Ons 3.25 
TMM2016 -150 2048.8 15Ons 3.29 
TMM2016 -100 204888 100ns 4.29 
HM6116 -4 204808 200ns 4.95 
HM6116 -3 204888 150n1 5.95 
HM6116-2 204808 120ns 645 
HM6116LP -4 204808 200ns 5.95 
HM6116LP -3 204808 150ns 645 
HM6116LP -2 204808 120ns 6 95 
HM6264LP -15 819208 150ns 9 95 
HM6264LP -12 8192,8 120ns 10.95 
HM43256LP -15 327680 150ns 12 95 
HM432561P -12 3276808 120ns 14 95 
HM43256LP -10 3276808 100ns 19.95 

L. CALL TO CONFIRM CURRENT PRICES A 

8253 -5 
8254 
8255 
8255-5 
8256 
8259 
8259 -5 
8272 
82'4 
82'5 
82'9 
82'95 
8282 
8283 
8284 
8286 
8287 
8288 

1 95 
2.79 
149 
1 59 

1595 
1 95 
2.29 
4 39 
4 95 

1695 
249 
2 95 
3.95 
3.95 
2.25 
3.95 
3.95 
495 

Z-80 
Z80-CPU 1 25 
2804-CPU 129 
Z808-CPU 2 75 

1804-CTC 1.69 
Z80B-CTC 4 25 
Z804-DART 5 95 
Z808-DART 695 
2804-DMA 5.95 
Z80A-PIO 1 89 
Z80B-P10 4 25 
Z80A-51O 0 5.95 
Z8013-SIO 0 12.95 
Z80A-SIO 1 5 95 
Z804-SIO 2 5 95 
Z80B-SI0 2 12 95 
28671 BASIC 9 95A 

69 
79 

7 95 
1 95 
2.95 

1195 

35 
55 
59 
79 
89 
89 
99 
99 
99 

99 
99 
99 

1 494 

STANDARD CMOS LOGIC 
4001 19 4028 65 4069 19 

4011 19 4040 69 4070 29 
4013 35 4042 59 4081 22 
4015 29 4044 69 4093 49 
4016 29 4046 69 14411 9 95 
4017 49 4047 69 14433 14 95 
4018 69 4049 29 14497 6 95 
4020 59 4050 29 4503 49 
4021 69 4051 69 4511 69 
4023 25 4052 69 4518 85 
4024 49 4053 .69 4528 79 
4025 25 4060 69 4538 .95 
4027 .39 4066 29 4702 9.95 A 

10 

1413 30 DAY MONEY BACK GUARANTEE 1 YEAR WARRANTY ON ALL PRODUCTS TOLL -FREE TECHNICAL SUPPORT 

JDR 
MMC 
MICROCOMPUTER 
MARKETING COUNCIL 

DYNAMIC RAMS 
PART SIZE SPEED PRICE 

4116 -200 1638401 200ns 89 
4116 -150 16384x1 150ns 99 
MK4332 3276801 200ns 6.95 
4164.150 6553601 150ns 2.89 
4164 -120 6553601 120ns 3 19 

4164.100 6553601 100ns 3.95 
TMS4164 6553601 150ns 2.89 
TMS4416 1638404 150ns 8.95 
41128 -150 1310721 150ns 5 95 
TM54464 -15 6553604 15Ons 10.95 
TMS4464 -12 6553684 120ns 11.95 
41256 -150 26214481 15Ons 1245 
41256 -120 26214401 120ns 12.95 
41256 -100 262144x1 100ns 1345 
41256 -80 262144:1 80ns 13.95 
HM51258- 100 26214481 10Ons 13.95 
1 MB -120 104857601 120ns 34.95 
1 MB -100 104857681 100ns 37.95 

CALL TO CONFIRM CURRENT PRICES 

CALL FOR VOLUME QUOTES 

ORDER TOLL FREE 

MICROPROCESSORS 
6500 8000 8200 

6502 2.25 
6502A 2.69 
6502B 4.25 
65CO2- 7.95 
6520 1.65 
6522 2.95 
6522A 5 95 
6526 13.95 
6532 5 95 
6545A 3 95 
6551 2 95 
65514 695 
'CMOS 

8031 
8035 
8039 
8052AH 

BASIC 
8080 
8085 
8085Aá 
8086 
8088 
80881 
8088- 2 

8155 
8156 
8155 -2 
8741 
8742 
8748 6800 8749 
8755 
80286 
80286-8 

6800 
6802 
6803 
6809 
68809 
6809E 
681309E 
6810 
6820 
6821 
68821 
6840 
6845 
68845 
6847 
6850 
68850 
6883 

68000 

I 95 
2.95 
3.95 
295 
5.99 
2.95 
549 
1 95 
2.95 
1 25 
1.85 
3.95 
275 
4.95 
4.75 
1.95 
1 75 

22.95 
9.95 

3 95 
1 49 
1 95 

34.95 
2.49 
1 95 
3 75 
6.49 
599 

12 95 
795 
2 49 
295 
3.95 
9 95 

2995 
7.95 
9 95 

14 95 
79 95 

249 95 

8200 
8205 
8212 
8216 
8224 
8228 
8237 
8237.5 
8238 
8243 
8250 
8251 
8251A 
8253 

3.29 
149 
1 49 
2.25 
2.25 
3.95 
4.75 
4.49 
1 95 
6 95 
1.29 
169 
1.59 

r LINEAR COMPONENTS 
TL071 69 
TL072 1 09 
TL074 1 95 
TL081 59 
TL082 99 
TL084 1 49 
LM301 34 
LM309K 1.25 
LM310 1.75 
LM311 .59 
LM311H .89 
LM311K 349 
LM312H 1.75 
LM317T .69 
LM318 149 
LM319 1 25 
LM323K 3.49 
LM324 34 
LM331 3 95 
LM334 1 19 
LM335 1.79 
LM336 1 75 
LM338K 4 49 
LM339 59 
LF347 2.19 
LF353 59 
LF356 99 
LF357 .99 

L1.06358 .59 

LM380 
LM383 
LM386 
LM393 
14.43948 
LM399H 
TL494 
11497 
NE555 
NE556 
NE558 
NE564 
LM565 
LM566 
LM567 
NE570 
NE590 
NE592 
LM723 
LM733 
LM741 
LM747 
MC 1330 
MC1350 
LM1458 
LM1488 
LM1489 
EMI 496 
ULN2003 

89 
1 95 

89 
45 

5.95 
5 95 
4 20 
325 

29 
49 
79 

I 95 
95 

1 49 
79 

295 
2 50 

98 
49 
98 
29 
69 

I 59 
1 19 

35 
49 
49 
85 

092206 
XR2211 
LM2917 
CA3046 
CA3146 
MC 3373 
MC 3470 
MC 3480 
MC 3487 
LM3900 
LM3909 
LM391 I 

LM3914 
LM391 5 

MC4024 
MC4044 
RC4136 
RC4558 
LM1360 
75107 
75108 
751'0 
75150 
75154 
75168 
75189 
75451 
75452 

79 75477 

3.95 
2.95 
1 95 

89 
1.29 
1.29 
1 95 
895 
2.95 

49 
98 

225 
1 89 
1 89 
3.49 
3.99 

25 
.69 
49 
49 
49 
95 
95 
95 
25 
25 
39 
39 

1.29 

1 

EPROMS 
PART SIZE SPEED vpp PRICE 

2708 1024x8 450ns 25V 4.95 
2716 2048x8 450ns 25V 3.49 
2716 -1 2048x8 350ns 25V 3.95 
2732 409688 450n5 25V 3.95 
2732A 4096x8 250ns 21V 395 
27C64 8192x8 250ns 12.5V 4.95 
2764 8192:8 450ns 12.5V 3.49 
2764-250 8192:8 250ns 125V 3 69 
2764200 8192x8 200ns 12 5V 4.25 
MCM68766 819208 350ns 21V 15.95 
27128 1638488 250ns 12.5V 4.95 
271284 -200 16384x8 200n1 125V 5.95 
27C256 32768x8 250ns 12.5V 7.95 
27256 3276808 250110 12.5V 5.95 
27256 -200 3276888 200ns 12.5V 7.95 
27512 6553688 250ns 12.5V 1195 
27C512 65536x8 250ns 12.5V 12.95 
27C101á0 131072 %8 200,, 12.551 34.95 

CALL TO CONFIRM CURRENT PRICES 

HIGH-TECH 
SPOTLIGHT 

SCSI HOST ADAPTOR *49.95 
A LOW POWER. SHORT SLOT CARD FOR PC COMPATIBLES 
THAT CAN CONTROL UP TO SEVEN SCSI DEVICES THIS 
POPULAR STANDARD OFFERS SPEED, EXPANDABILITY AND 
THE ADVANTAGES OF USING A DEVICE INDEPENDENT BUS. 
INCLUDES CABLES 
MCT -SCSI 

IA20 SERIES 
SPEED UP YOUR PC BY 10 TO 40%! 

HIGH SPEED ADDRESS CALCULATION IN HARDWARE 
PIN COMPATIBLE WITH 8088 
SUPERSET OF 8088 INSTRUCTION SET 
LOW POWER CMOS 

V20 5 MHz 8 95 V20. 8 MHz 10.95 
V20* 10 MHz 12 95 V30 8 MHz 13.95 

78057 
780130 
7812T 
78157 
79057 
7908T 
79127 
791ST 

M7BDSK 

VOLTAGE 
REGULATORS 

49 7812K 
49 7905K 
49 7912K 
49 78E05 
59 
59 
59 
59 

1 59 

78E12 
79L05 
79E12 
LM323K 
LM338N 

MISCELLANEOUS 
ADC0804 2.99 9334 1 75 
ADC0809 3.85 9368 2 85 
DAC0800 3.29 9602 
DAC0808 195 ULN2003 
DAC1022 5.95 MAX232 
MC1408L8 1.95 MC3470 
8T28 129 MC3487 
8797 59 805-3600 
DP8304 229 PRO 

39 
1 69 
1 49 

49 
49 
69 

1 49 
3 49 
449, 

PALS 
16E8 295 
16R8 295 
16R6 295 
16R4 295 

UARTS 
405.1013 3.95 
AY3-1015 4.95 
TR1602 3.95 
2651 4 95 
IM6402 3.95 
1616403 9.95 
1N58250 6.95 
NS16450 t0.95 

INTERSIL 
ICL7107 10.95 
ICL7660 1 99 
ICL8038 3.85 
ICM7207A 5.95 
ICM7208 15.95 

7 
HIGH SPEED CMOS LOGIC 

74HC00 .21 74HC244 .85 74HCT138 
74HC04 .25 74HC245 .85 74HCT 139 
74HC08 .25 74HC273 .69 74HCT157 
74HC14 .35 74HC367 .69 74HCT161 
74HC32 .35 74HC373 .69 74HCT240 
74HC74 35 74HC390 .79 74HCT244 
74HC138 45 74HC374 .69 74HCT245 
74HC139 45 74HC4040 89 74HCT273 
74HC154 1.09 74HCTOO .25 74HCT373 
74HC157 55 74HCT04 .27 74HCT374 
74HC161 65 74HCT08 25 74HCT393 
74HC164 65 74HCT32 27 74HCT4040 

L74HC175 59 74HCT74 45 74HCT4060 

CO- PROCESSORS 
8087 
80872 
8087.1 
80287 
80287 -8 

80287 -10 
80387 -16 
80387.20 
80387-25 

5 MHz 
8 MHz 

10 MHz 
6 MHz 
8 MHz 

10 MHz 
16 MHz 
20 MHz 
25 MHz 

99 95 
159.95 
229.95 
17995 
249.95 
309 95 
499 95 
799 95 
999 95 

intef 
5 

YEAR 
WARRANTY 

INCLUDES MANUAL A SOFTWARE GUIDE 

30 DAY MONEY -BACK GUARANTEE 

TOLL -FREE TECHNICAL SUPPORT 

74LS00 
74L501 
74LS02 
74LS03 
74LSO4 
74LS0S 
74L508 
74L509 
74LS10 
74LS11 
74LS12 
74LS13 
74L 514 
74LS1 5 

74L520 
74L521 
74L S22 
74LS27 
74LS28 
74LS30 
74LS32 
74L533 
74L537 
74LS38 
74LS42 
74LS47 
741.548 
741.551 
74L573 
74LS74 
74LS75 
74LS76 
74E583 
74LS85 
74LS86 
741.590 
74E592 
70E593 
74E995 
74LS107 
74LS109 

74LSOO TTL LOGIC 
16 74LS112 
18 741.5122 
17 74LS123 
18 74LS124 
16 741.5125 
18 74LS126 
18 741.8132 
18 74LS133 
16 741.5136 
22 74LS138 
22 74LS139 
26 74LS145 
39 741.5147 
26 74L5148 
17 74LS151 
22 74LS153 
22 74ES154 
23 74LS155 
26 741.5156 
17 74LS157 
18 74ES158 
28 74LS160 
26 74L5161 
26 74ES162 
39 74LS163 
75 74LS164 
85 741.5165 
17 74LS166 
29 74E5169 
24 74LS173 
29 74LS174 
29 74LSn5 
49 741.5191 
49 74LS192 
22 74LS193 
39 74E5194 
49 7415195 
39 74LS196 
49 74LS197 
34 741.5221 
.36 74LS240 

29 
45 
49 

275 
39 
39 
39 
49 
39 
39 
39 
99 
99 
99 
39 
39 1 4 
59 
49 
35 
29 
29 
39 
49 
39 
49 
65 
95 
95 
49 
39 
39 
49 
.69 
69 
69 
69 
59 
59 
59 
69 

74E5241 
74E5242 
74LS243 
74E5244 
74E5245 
74E5251 
74LS253 
74E 5257 
74E5258 
74ES259 
74L 5260 
74E5266 
741.5273 
74ES279 
74LS280 
74E5283 
74E5290 
74E5293 
74ES299 
74E5322 
74LS323 
74E5365 
74LS367 
74LS368 
74E5373 
74E5374 
74E5375 
74LS377 
74LS390 
74LS393 
74E5541 
74E5624 
74ES640 
74E5645 
74E5670 
74LS682 
74ES688 
74E9783 
251.52521 
26LS31 
26E932 

-1 
69 
69 
69 
.69 
.79 
49 
49 
.39 
.49 

1.29 
.49 
.39 
.79 
.39 

1.98 
.59 
.89 
.89 

149 
3.95 
2.49 

.39 

.39 

.39 

.79 

.79 

.95 

.79 
1.19 

.79 
1.49 
1.95 

.99 

.99 

.89 
320 
240 

22.95 
280 
1 95 
1 95 

r 7400 SERIES L06IC 
7400 

7400 19 
7402 19 
7404 19 
7406 29 
7407 
7408 
7410 
7411 
7414 
7416 
7417 
7420 
7430 
7432 
7438 
7442 
7445 
7447 
7473 
7474 
7475 
7476 
7483 
7485 
7586 
7489 
7490 
7493 

74121 
74123 
74125 
74150 
74151 

2g 74153 
24 74154 
19 74157 
25 74159 
49 74161 
25 74164 
.25 74166 
19 74175 
19 74367 
29 
.29 74í174f 
49 74F00 
69 74F02 
89 74E04 

34 74E08 
33 74E10 
45 74F32 
35 74F64 
50 74F74 
59 74F86 
35 74F138 

2 15 74F/39 
39 74F253 
35 74F157 

.29 
49 
45 

1.35 
.55 
55 

1.49 
55 

1 65 
69 
85 

1 00 
89 
65 

35 
.35 
35 
35 
35 
35 
55 
39 
55 
79 
79 
89 
89 

74E240 
74500 
74502 
74504 
74908 
74510 
74532 
74574 
74986 
745112 
745124 
745138 
745153 
745157 
749158 
745163 
745175 
745195 
745240 
745241 
745244 
745280 
745287 
745288 
745299 
745373 
749374 
749471 
745571 

1 29 
29 
29 
29 
35 
29 
35 
49 
35 
50 

275 
79 
79 
79 
95 

1 29 
79 

t49 
149 
1.49 
1.49 
1 95 
1.69 
1 69 
2.95 
1.69 
1 69 
4 95 
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5.95 
5.95 
5.95 
5.95 
5.95 
4.95 
4.95 
495 
495 
4.95 
4.95 
4.95 
a 95 
1.95 
1.95 
4.95 
4.95 
4.95 
a 95 I 

r WIREWRAP 
PROTOTYPE CARDS 

FR 4 EPDXY GLASS LAMINATE WITH GOLD PLATED EDGE 
CARD FINGERS ANO SILK SCREENED LEGENDS r= rrv N xxxrx14Yefri 

tow rtalrwwwip !-.' rxn - 
NII!F.",;:.,r""-'.'_:. HIXPjI 

4R 
n7eV: 

FOR PS 2 

JDR -PR32 32 BIT PROTOTYPE CARD 69.95 
JDR -PR16 16 BIT WITH I O DECODING LAYOUT 49.95 
JDR- PR16P8 PARTS KIT FOR JDR -PRIE ABOVE 15.95 
JDR -PR16V 16 BIT FOR VIDEO APPLICATIONS 39.95 

FOR AT 
JDR -PR10 168IT WITH I O DECODING LAYOUT 34.95 
JDR- PR1OPK PARTS KIT FOR JDR -PRlO ABOVE 12.95 

FOR XT 
IBM -PR1 WITH 5V AND GROUND PLANE 27.95 

,IBM -PR2 AS ABOVE WITH I O DECODING LAYOUT 29.9$, 

i 
BIT RATE 

GENERATORS 

AC14411 9.95 
IR1941 4 95 
1702 9 95 
20M5016 16.95 
-2,OM8116 8.95 
MM5307 4.95 

\ I 

BYPA SS CAPACITORS 
CERAMIC DISC 100 5.00 
MONOLITHIC 10010.00 
CERAMIC DISC 100 6.50 
MONOLITHIC 100-12.50 

I 
9.95 
295 

CF'VSTALS 
32. -68 KHz .95 
1.0 MHz 2.95 
1.8432 2.95 
2.0 1.95 
2.4376 115 
3.99545 1.95 
4.0 1.95 
5.0 1.95 
5.88 1.95 
6.0 1.95 
6.144 1.95 
8.1 1.95 
1040 1.95 
10 738635 1.95 
120 1.95 
1431818 1.95 
1E0 1.95 
1E0 1.95 
1E432 1.95 
2L0 1.95 
2.1184 1.95 

OSCILLATORS 
1.MHz 
1.1432 
2.1 
2_1576 
2S 4 
s_3 
5 _3688 
63 
6 144 
80 
t10 

0 

11 31816 
O 

13 
1t4 432 
Y.:10 

:40 

I 
1N751 
195402 
194004 
194148 
KBP02 
PN2222 
292222 
292907 
2N3055 
293904 
293906 

`2N4401 

DISCRETE 
A9 294403 
.25 296045 

101.00 MPS -A13 
251.00 TIP3I 

.55 

.10 

.10 

.25 

.79 

.10 

.10 

.25 

4926 
4927 
4928 
4933 
4937 
MCT.2 
MCT-6 
TIL-111 

.25 
1.75 

.40 
49 
.69 
.69 
69 
.89 

1.19 
.59 

1.29 

r CAPACITORS 
TANTALUM 

1.01,E 15V 12 

6.8 15V .42 
10 15V A5 
22 15V .99 
1.01 f 35V 45 
2.2 35V 19 
4.7 35V .39 
10 35V 69 

DISC 

lOpf 50V 05 
22 50V .05 
33 50V .05 
47 50V .05 
100 50V .05 
220 50V .05 
.0011.J 50V .05 
005 50V .05 
01 50V .07 
05 50V .07 
1 12V .10 
t 50V 12 

ELECTROLYTIC 

RADIAL 
1 50V 
47 50V 
10 50V 
47 35V 
100 16V 
100 50V 
220 35V 
470 25V 
2200 16V 
4700 25V 

AXIAL 
I.f 

10 
10 
22 
47 
100 
470 
1000 
2200 
4700 

50V 
16V 
50V 
16V 
50V 
35V 
50V 
16V 
16V 
16V 

.14 
11 

.11 

13 
15 

.23 
20 
30 

.70 
1.45 

14 
.14 
16 
14 
19 
19 

.29 

.29 
70 

1.25 

r 
014x 
0144 
L1 

`1 x1 

CEO( AIIRLLITS 
MC146818 595 MM58174 
MM58167 9 95 MSM5832 

1 

rSOLDER STATION 
UL APPROVED 

ADJUSTABLE HEAT SETTING 
TIP TEMPERATURE READOUT 
REPLACEMENT TIPS 
AVAILABLE 52.95 

168-2C 

1 4995 

FULL ARRAN1Ï 

OM EVERY PRODUCT! 

POWER SUPPLIES 
APPLE TYPE SUPPLY 75 WATT 

APPLE CONNECTOR 
.5V @ 6A 12V@ 3A 
5V0 1A 12V @1A 

PS -A $49.95 

FLOPPY DRIVE SUPPLY 
5V@ 25A. 12V@ 2A 
12v@ IA 
.5V @ 5A IF .121401 
.SED 

LPS -ASTEC 524.95 

PS-1558 

SUPPLY 

1AA '2V(`250MA 
$34.95 

MICRO SUPPLY 
Ut APPROVED 144 WATTS 
.`,V @ 18A .129(0049 

7V @ 500MA 
PS -1554 $29.95 

DISK CONTROLLERS 
1771 
1791 
1793 
1795 
1797 
2791 
2793 

L 

4.95 
9.95 
995 

12.95 
12.95 
19.95 
19 95 

2797 29.95 
8272 4.39 
UPD765 4.39 
MB8876 1215 
MB8877 12.95 
1691 6.95 
2143 6 95 

IOC CONNECTORS /RIBBON CABLE 
DESCRIPTION 

RIGHT ANGLE SOLDER HEADER 
WIREWRAP HEADER 

RIGHT ANGLE WIREWRAP HEADER, 
RIBBON HEADER SOCKET 

RIBBON HEADER 
RIBBON EDGE CARD 

10' PLASTIC RIBBON CABLE 

ORDER BY 

1064115 
IDHxxSR 
IDHxx W 
IDH1xWR 
IDSxx 
IDM1x 
IDExx 
FICK, 

CONTACTS 

to. 20 . 26 . 34 . 40 
.92 .1.29 .1.68. 2.20. 2.58 
.95 . 1.35 . 1.76. 2.31. 2.72 

1.86 .2.98 .3.84. 4.50. 5.2B 
2.05. 3.28 .4.22. 4.45. 4.80 
.63 . .89 . .95. 129. 1.49 
- 5.50 6.25 790 7.50 

.85 ,1.25 .1.35, 1.75, 2.05 
1.60 3.20 4.10 5.40 6.40 

50 
3.24 
3.39 
6.63 
7.30 
1.69 
8 50 

245 
7.50 

FOR ORDERING INSIRJCTIONS. SEE DSUBMINIATURE CONNECTORS BELOW 

r 13-SUBMINIATURE CONNECTORS 

L 

DESCRIPTION 

SOLDER CUP 

RIGHT ANGLE 
PC SOLDER 

WIREWRAP 

IDC RIBBON CABLE 

HOODS 

MALE 
FEMALE 
MALE 
FEMALE 
MALE 
FEMALE 

ORDER BY 
9 15 19 25 37 50 

DBx1P .45 .59 .69 .69 1.35 185 
DBxS A9 .69 .75 .75 1.39 2.29 
DBxPR A9 .69 .79 2.27 - 

DBxxSR .55 .75 - .85 2.49 - 
DBxPWW 1.69 2.56 3.89 5.60. 
DBxxSWW 2.76 4.27 6.84 9.95 - 

CONTACTS 

MALE IDBxP 1.39 119 -- 2.25 4.25 - 
FEMALE 101344S 44S 1i 1.45 2.05 -- 2.35 4.49. - 
METAL MH000H 

_ 
195 1.15 1.25 1.25 

PLASTIC HOODxx ' .39 ' .39 ' - .39 . .69 .75 

ORDERING INSTRUCTIONS, 
INSERT THE NUMBER OF CONTACTS IN THE POSITION MARKED -xx" OF THE 'ORDER BY 
PART NUMBER LISTED EXAMPLE :A 15 PIN RIGHT ANGLE MALE PC SOLDER WOULD BE 
OBI5PR. 

MOUNTING HARDWARE 59e 

1 

L 

IC SOCKETS /DIP CONNECTORS 
f. 

C - - CONTACTS 
DESCRIPTION ORDER BY - T 

LL B ¿14 16 18 20 22 

$OLDERTAIL SOC xxST .11 .11 12 15, .18 .15 

WIREWRAP SOCKETS xxWW .59, .69 69. 99 1.09, 1.39 

ZIF SOCKETS ZIFxx - 14.95 4.95 - 5.95 - 
TOOLED SOCKETS AUGATxxST .62* .79 .89 1.09 1.29 1.39 

TOOLED WW SOCKETS AUGATxxWW 1.30 1 8 210 240 2.50 2.90 
COMPONENT CARRIERS ICC,x .49 59 69 .99 99' .99 

DIP PLUGS (IOC) ' IDPxx .95 ' .49' .59' 1.29' 1.49 ' - 
FOR ORDERING INSTRUCTIONS SEE D SUBMINIATURE CONNECTORS ABOVE 

24 28 40 

.20 .22 .30 
1.49 1.69199 
5.95 6.95'9 95 
1.49 '1.69'2 49 

3.15 3.70.540 
99 .1.09)49 
.85 1A81.59 

2z-1 JDR MICRODEVICES. 110 KNOWLES DRIVE. LOS GATOS. CA 95030 
LOCAL (408) 866 -6200 FAX (4081 378-8927 TELEX 171-110 

RETAIL STORE: 1256 SOUTH BASCOM AVE., SAN JOSE, CA (408) 947 -8881 

HOURS: M-F 10-7 SAT. 9-5 SUN. 12-4 

ORDER TOLL FREE 500 -535 -5000 

r "SHAPABLE" 
HEADERS 

CAN BE SNAPPED APART 
TO MAKE ANY SIZE HEADER. 

ALL WITH 1" CENTERS 

1140 STRAIGHT LEAD 9 
1140 RIGHT ANGLE LEAD 49 
2440 2 STRAIGHT LEADS 2.49 
2440 2 RIGHT ANGLE LEADS 2.99 

r EPROM ERASERS 
SPECTRONICSCORPORAlION 

Model Timer 0171 
Chips 

PE -140 NO 9 

PE 140T YES 9 
PE -240T YES 12 

IInI8YSIIy Unit 
(uW Cm') Cost 

8.000 $19 
8.000 $139 
9.600 5139 

DATARA SE 34.9S 
ERASES 2 EPROMS IN 10 MINUTE S 

VERY COMPACT. NO DRAWER 
METAL SHUTTER PREVENTS 
UV LIGHT FROM E0) 41' N(. 

L 
SHORTING 

BLOCKS 
W /lí.00 

I GENDER CHANGERS 1 
GENDER -FF FEMALE FEMALE 7.95 
GENDER -MM MALE-MALE 7.95 
GENDER -MF MALE-FEMALE 7.95 
GENDER -NM NULL MODEM 8.95 
GENDER-JB JUMPER BOX 8.95 
GENDER -MT MINITESTER 14.95 

L 
I - 

RS -232 
BREAKOUT BOX 

FOR TROUBLESHOOTING 
SERIAL COMMUNICATIONS 

OPEN CLOSE INDIVIDUAL CIRCUITS 
20 JUMPERS CROSS -CONNECT ANY 
TWO CIRCUITS 
10 LEDS SHOW CIRCUIT ACTIVITY 

GENDER -BO $34.95 

L I 
r- JOYSTICK 

SET X Y AXIS FOR AUTO CENTER 
OR FREE MOVEMENT 
FIRE BUTTON FOR USE WITH GAME 
SOFTWARE 
COMPATIBLE WITH IBM. APPLE II. 

11E. IIC. ATARI 8 VIC 2064 
GC -10 

*1995 

LITHIUM BAT T ERI ES 

6 8V FOR 2861386 COMPUTERS 
MOTHERBOARD CONNECTOR 
ADHESIVE VELCRO STRIP FOR 
EASY MOUNTING 

LITHIUM 6.8V $11.95 

LITHIUM -3V 1V coiti TYI'L IntItlk1 RATTI 1. $1 95 
3V -MHW ',At 'I it, pv, '`t II S1.49 

TERMS MINIMUM ORDER 510 00 FOR SHIPPING AND HANDLING INCLUDE 52.50 FOR UPS 

GROUND AND 53. 50 UPS AIR ORDERS OVER 1 LB AND FOREIGN ORDERS MAY REQUIRE 
ADDITIONAL SHIPPING CHARGES -PLEASE CONTACT THE SALES DEPARTMENT FOR THE 
AMOUNT CA RESIDENTS MUST INCLUDE APPLICABLE SALES TAX PRICES ARE SUBJECT 
TO CHANGE WITHOUT NOTICE. WE ARE NOT RESPONSIBLE FOR TYPOGRAPHICAL 
ERRORS WE RESERVE THE RIGHT TO LIMIT QUANTITIES AND TO SUBSTITUTE 
MANUFACTURER ALL MERCHANDISE SUBJECT TO PRIOR SALE. A FULL COPY OF OUR 
TERMS IS AVAILABLE UPON REOUEST ITEMS PICTURED MAY ONLY BE REPRESENTATIVE 

COPYRIGHT 1988 JDR MICRODEVICES CONTINENTAL U.S. AND CANADA 
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110 

4113 30 DAY MONEY BACK GUARANTEE 1 YEAR WARRANTY ON ALL PRODUCTS TOLL -FREE TECHNICAL SUPPORT 

MMC 
MICROCOMPUTER 
MARKETING COUNCIL 

JDR Microdevuces 
0400 BAVO 

MEM5 00 a 
V29" 

111111 *169 95 

al lwleoL-`nzals 
SAVE TIME AND TELEPHONE CHARGES WITH A HIGH 
SPEED 2400 BAUD MODEM FROM JOR 

INTERNAL 2400 BAUD 
AUTO DIAL ANSWER 
SELF TEST ON POWER UP / TOUCHTONE OR PULSE DIALING 
HAVES 8 BELL SYSTEMS COMPATIBLE / FULL OR HALF DUPLEX 
MIRROR II COMMUNICATIONS SOFTWARE INCLUDED 

MCT -24 $129.95 
MCT -121 1200 BAUD 12 CARD $69.95 
MCT -24M 2400 BAUD FOR PS /2 $249.95 
EXTERNAL 2400 BAUD / 2400 1200300 HAYES COMPATIBLE 

8 EASY TO READ STATUS LED'S / CALL PROGRESS MONITORING 8 ADJUSTABLE VOLUME / 2ND PHONE JACK FOR VOICE COMMUNICATIONS / REQUIRES SERIAL PORT 8 CABLE (OPTIONAL) 
MCI -24E $169.95 
MCT -12E 1200 BAUD EXTERNAL $99.95 

APPLE /MACINTOSH MODEMS 
MACINTOSH 2400 BAUD EXTERNAL AS ABOVE WITH 
CABLE AND PROCOM M SOFTWARE 
MCI -24EM $199.95 
MCT -24A APPLE II 2400 BAUD MODEM $179.95 
MCT -12A APPLE 111200 BAUD MODEM $139.95 

POCKET MODEM 
*9995 

461 
YOU'LL NEVER 
BE FAR FROM YOUR 
DATA WITH THIS 6 OUNCE 
HAND -HELD POCKET MODEM 

1200/300 BAUD BATTERY 8 AC POWER 
SERIAL INTERFACE (DB25) 4 STATUS INDICATORS 

MCT -12P 

KEYBOARDS 
MODULAR CIRCUIT TECHNOLOGY 
ENHANCED STYLE LAYOUT 

AUTOSENSE FOR XT OR AT COMPATIBLES / LED INDICATORS AUTO REPEAT FEATURE / SEPARATE CURSOR PAD 
MCI -5339 
64 KEY LAYOUT / SOFTWARE AUTOSENSE FOR XT OR AT COMPATIBLES 

LED INDICATORS AUTO REPEAT 
MCI -5060 $59.95 

$79.95 

MAXI -SWITCH KEYBOARDS 
WITH TACTILE FEEDBACK 
MAX -5339 ENHANCED STYLE LAYOUT 
MAX -5060 84 KEY LAYOUT 

AUDIBLE CLICK" KEYBOARD 
/ ENHANCED STYLE. 101 KEY KEYBOARD 

LED INDICATORS / AUTO REPEAT 
K -103 -A 

$84.95 
$64.95 

$84.95 

HANDY SCANNER 
*249" 
INSTANT SCANNING 
OF IMAGES UP TO 
4. WIDE 

100 200. 300. 400 DPI 
BOTH DIRECTIONS 
BSW AND 3 HALFTONE 
MODES 1/ 
32 LEVELS OF GRAY SCALE 
HERCULES. CGA AND EGA COMPATIBLE 
INCLUDES HALO OPE AND IMAGE EDITOR SOFTWARE 

HS -3000 

LOGITECH HIREZ 
MOUSE 
12995 

HIGH RESOLUTION BUS MOUSE FOR BETTER RESPONSE 
AND I FSS HAND MOVEMENT IDEAL FOR CAD WORK 

INCLUDES DRIVER TEXT EDITOR 8 POP UP 
NO PAD POWER SUPPLY OR PORT REQUIRED 

LOGITECH 3- BUTTON MOUSE 
PC MAGAZINE EDITORS CHOICE, ALL MODELS HAVE 
SERIAL SUPPORT ICOM VCOM21, 200 D P I RESOLUTION. 
LOTUS 1.23 SHELL. SELF INSTALLING SOFTWARE AND 
POINT EDITOR' 

LMOUSE $79.95 
LMOUSE -P SERIAL MOUSE W /LOGIPAINT $99.95 
LMOUSE -BP BUS MOUSE WtOGIPAINT $99.95 
LMOUSE-BPL BUS MOUSE W /PUBLISHER PKG $139.95 
LMOUSE -BPC BUS MOUSE WSOGIPAINT/CAD $149.95 

CALL OUR 24 -HOUR BBS: 

(408) 374 -2171 
FOR TECHNICAL SUPPORT, CONFERENCING. 

TIPS AND MORE 

CITIZEN PRINTER 
521995 

A RELIABLE, FAST AND 
INEXPENSIVE ALL PURPOSE 
PRINTER THAT'S LOADED 

ITH FEATURES 

9 PIN DOT MATRIX PRINT HEAD 
180 CPS DRAFT MODE. 29 CPS NLO MODE 
CENTRONICS PARALLEL INTERFACE. SERIAL OPTIONAL 
DUAL PITCH, DOUBLESTRIKE. ITALICS 8 SUPERSCRIPT 
EPSON EX 8 IBM GRAPHICS 
COMPRESSED. EXPANDED 8 EMPHASIZED PRINT 
DOT ADDRESSABLE GRAPHICS IN SIX DENSITIES 

ITIZEN -180D 
C -180D REPLACEMENT RIBBON CARTRIDGE 6.95 

MOLDED CABLES 
CBL- PRINTER Pc PRwTER CARL 

CBL -PRINTER -25 AS ABOVE 25 FOOT 

CBL -PRINTER -RA RIGHT ANGLE PRINTER 

CBL- D825 -MM DB25 MALE TO DB25 MALE 

CBL -DB25 -MF DB25 MALE TO DB25 FEMALE 

CBL -9- SERIAL 
CBL -KBD -E XT 
CBL- CNT -MM 
CBL -HD -20 
CBL -HD -34 
CBL- HD-34D 
CBL- FDC -EXT 

9 PIN TO 25 PIN SERIAL 
KEYBOARD EXTENSION 
36 PIN CENTRONICS M/M 

20 PIN HARD DISK CABLE 
34 PIN HARD DISK CABLE 
34 PIN DUAL HARD DISK 

37 PIN EXTERNAL FLOPPY 

$9.95 
$15.95 
$15.95 

$9.95 
$9.95 
56.95 
$7 95 

514.95 
$3.95 
$4.95 
$6.95 
$9.95 

VGA 
COMPATIBLE 
PACKAGE 
*549' 

X 560 
MAXIMUM 
RESOLUTION 
640 X 480 IN 
16 COLORS 
320 X 200 IN 

256 COLORS 
IBM STYLE. 
ANALOG 
MONITOR 
FULLY VGA. EGA. 
CGA HERCULES 
8 MONOCHROME 
COMPATIBLE 

NEC MOLTISYNC II 0599.95 
AUTO FREQUENCY ADJUSTMENT / RESOLUTION AS HIGH AS 800 X560 

CASPER ERA 5399.95 
640 X 200 350 RESOLUTION/ 31 MM DOT P I i H 

14- BLACK MATRIX SCREEN/ 16 COLORS 

CASPER RRB 5279.95 
COLOR GREEN AMBER SWITCH/ 39MM DOT PITCH 
640 X 240 RESOLUTION/ 14- NON GLARE SCREEN 

SAMSUN& MONO 5029.95 
NON GLARE LOW DISTORTION AMBER SCREEN 

720 x 350 RESOLUTION SWIVEL BASE 

MONITOR STANDS 
MODEL MS -100 $12.95 

- 'H AND SWIVELS 
MODEL MS -200 $39.95 

HAND SWIVEL HR: . ^R 
PENDEMTH- 

TOWER CASE 

$299" 
SAVE DESKSPACE AND ADD 
STYLE TO YOUR OFFICE WITH 
THIS SLEEK UPRIGHT DESIGN 

ACCOMODATES ALL 
SIZES OF MOTHERBOARDS 
250 WATT POWER SUPPLY 
INCLUDED 
MOUNTS FOR 3 FLOPPY 
d 4 HARD DRIVES 
TURBO 8 RESET SWITCH 
SPEED DISPLAY. POWER 
6 DISK LED'S 
MOUNTING HARDWARE. 
FACEPLATES 8 SPEAKER 
INCLUDED 

CASE -100 
CASE -FLIP FOR 8088 MOTHERBOARDS 
CASE -SLIDE FOR 8088 MOTHERBOARDS 
CASE -70 FOR 286 MOTHERBOARDS 
CASE-JR MINI 286 W POWER SUPPLY 

:4 . 

$34.95 
$39.95 
$89.95 

$149.95 

POWER SUPPLIES 
135 WATT 559.95 

UL APPROVED 
IBM XT COMPATIBLE 
.5V 15A .12V 4 2A. 

5V 5A 12V 5A 
PS -135 
PS -150 150W MODEL 569.95 
200 WATT 589.95 

UL APPROVED 
IBM AT COMPATIBLE 
5V 22A 12V 8A. 
5V 5A. 12V 5A 

PS-200 
PS-250 250 WATT MODEL $129.95 

JOR MICROOEVICES AND THE JOR MICROOEVICES LOGO ARE REGISTERED TRADEMARKS OF JOR MICR00EVICES IBM. AT. PS2 ARE TRADEMARKS OF INTERNATIONAL BUSINESS MACHINES 
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1_44 MB 3' /a" 
DRIVE 

*149" #:.1114140# 

UL TRA HIGH DENSITY 
ALSO WORKS WITH 720K 0. ,t 

FDD -1.44X BLACK FACEPLATE 

FDD -1.44A BEIGE FACEPLATE 

I/2 HEI6HT FILIPPY DISK DRIVES 
FD-55B 5- 1/4- TEAC DS/DO 360K $99.95 
FD-55G 5-1/4' TEAC DS/HD 1.2M $129.95 
M2551A 5-1/4- FLUITSU DS/DD 360K $89.95 
M2553K 5-1/4 FUJITSU DS/HD 1.2M $119.95 
FDD-360 5-1/4-DS/DO360K $69.95 
FDD-1.2 5.1/4. DS/HD 1.2M $109.95 
FDD-3.5A 3.1/2 MITSUBISHI DS/DD(BEIGE) $129.95 
FDD-3.5X 3-1/7 MITSUBISHI DS/DDIBLACK) $129.95 

TAPE BACK -LJP DRIVES 
ARS240X ARCHIVE TAPE DRIVE XTS 6 ATS 
AR5540A FASTER TAPE DRIVE -ATS ONLY 
AR340 40 MB TAPE CARTRIDGES 

$369.95 
$369.95 
$24.95 

DISKETTES 
N-11020 BOX OF 10 5.1/4.360K DS/DD $6.95 
N-MD2H BOX OF 10 5-v4-1 2 MB DSMD $13.95 
N -3.5DS BOX OF 10 3.1/7 720K DS/DO $16.95 
N -3.5HD BOX OF IO 3-I2' 144 MB DS/HO $49.95 
N- MD2DBULK 360K DS/OD (MIN 50 DISKS) EA. 49c 

DRIVE ACCESSORIES 
FD -ARAIL MTG. RAILS FOR AT COMPATIBLE $2.95 
FD -55FP BEIGE FACEPLATE FOR TEAC DRIVES 

Ss$2.95 

FD -55MHW HALF-HEIGHT MOUNTING HARDWARE 2.95 
FD -SY Y POWER ADAPTOR FOR DRIVES 2.95 

eseaga CGte 
HARD DISKS 
Whatever your hard disk needs, we have reliable. 
high quality Seagate drives at the lowest prices 
available. Buy them alone, or with an MCT disk 
controller for even greater savings! 

SIZE MODEL 
AVG. 

SPEED HEIGHT 
DRIVE 
ALONE 

KITH M T FGITROLLFR 

HDC RLL AFH AFH -RLL 

20MB ST -225 65 ms Half $225 $269 - 1339 - 

30MB RLL ST -238 65 ms Half $249 - $299 - $389 
40MB ST -251 40 ms Half $429 $469 - $539 - 

40MB ST -251 -1 28 ms Half $529 $569 - 5639 - 

60MB RLL ST -277 40 ms Half $499 - $549 $639 
30MB ST -4038 40 ms Full $559 $603 - 3659 - 

80MB ST -4096 28 ms Full $895 $939 - $995 - 

INBOARD 3B6 /PC 

inter *89500 i 
-1'GRADE YOUR XT TO A 386 FOR LESS THAN $900 

16 MHZ PROCESSOR REPLACES 8088 
t MB MEMORY INSTALLED 
EXPAND TO 3 MB WITH PIGGYBACK CARD 
5 YEAR WARRANTY 

CIB 1200 
IGGYBACK MEMORY BOARDS 
CIB1210 MB INSTALLED $649.00 
CIB1220 2MB INSTALLED $1195.00 

INTERFACE CARDS 
BY MODULAR CIRCUIT TECHNOLOGY 

DRIVE CONTROLLERS 
FLOPPY DISK CONTROLLER 009.95 
SINGLE SLOT CONTROL OF 4 FLOPPIES 

INTERFACES UP TO 4 FDD S TO AN IBM PC OR 
COMPATIBLE SUPPORTS DS OD AND DS /OD WI DOS 3 2 

MCT -FDC 

LBMB FLOPPY CONTROLLER 169.95 
ADD VERSATILITY AND CAPACITY TO YOUR ST 

SUPPORTS 2 DRIVES. CAN MIX 360K AND 1.2 MB 
ALLOWS DATA TO FLOW FREELY FROM XTS TO AT'S 

MCI- FDC -1.2 

FLOPPY MARCO CONTROL ER *139.95 
ST SYSTEM SHORT OF SLOTS? THIS CARD FREES ONE UPI 

INTERFACES UP TO 2 FDO S 12 HOD'S. CABLING FOR 2 
FOO/1HDD SUPPORTS BOTH DS/DD 6 DS OD W /DOS 3 2 

MCT -FH 

286 /386 FLOPPY 1149.95 
FLOPPY. HARO DISK CONTROL IN A TRUE AT DESIGN 

SUPPORTS UP TO 2 360K /7201V 1.2 MB FDD S 
SUPPORTS 2 HDD'S USING STANDARD TABLES 

MCT -AFH 

HARD DISK CONTROLLER *79.95 
HARD DISK CONTROL AT AN ECONOMICAL PRICE 

SUPPORTS 16 DRIVE SIZES INCLUDING 1020.30 8 40 MB 
DIVIDE 1 LARGE DRIVE INTO 2 LOGICAL DRIVES 

MCT -HDC 

RLL [CONTROLLER 
TRANSFER DATA 50% FASTER 

SUPPORTS UP TO 2 RLL HARD DRIVES 
DESIGNED FOR XT COMPATIBLES 

MCT -RLL 

286/386 FLOPPY WARD RLL 1199.95 
IMPROVE SPEED AND STORAGE OF YOUR AT COMPATIBLE 

SUPPORTS UP TO 2 RLL 1MFID DISCS AND 2 FLOPPIES 
SUPPORTS 380020/ t 2 M8 FLOPPIES IN 5 25. 8 3 5- 

MCT- AFH -RLL 

NEW!! SIGMA VGA CARD 
*27950 

100% REGISTER COMPATIBLE VGA DISPLAY CARD 
VGA. EGA. CGA, HGC 8 MCA COMPATIBLE 
320 X 200 IN 256 COLORS 
640 X 480, 800 X 600 IN 16 COLORS 
80 X 25. 132 X 44 TEXT MODES 
SUPPORTS STANDARD DGITAL 8 ANALOG MONITORS 
UTILITY SOFTWARE INCLLDED 

MCI-VGA 

MULTIFUNCTION CARDS 
MULTI I/O FLOPPY CONTROLJFR *79.95 
A PERFECT COMPANION FOR OUR MOTHERBOARDS 

SUPPORTS UP TO TWO 360K FLOPPIES. 720K WI DOS 3 2 

SERIAL, PARALLEL. GAME PORT. CLOCK/CALENDAR 
MCI -M10 
MIO-SERIAL -2ND SERIAL PORT $15.95 

DISPLAY ADAPTORS 
MONOCHROME GRAPHICS 059.95 

TRUE HERCULES COMPATIBI_ITY SUPPORTS LOTUS 1.2.3 
PARALLEL PRINTER PORT CONFIGURES AS LPTI OR 

LPT2 USES VLSI CHIPS TO ENSURE RELIABILITY 
MCT -MCP 

MULTI I/OLARO *59.95 
USE WITH MCT -FH FOR MINIMUM OF SLOTS USED 

SERIAL PORT. CLOCK CALENDAR WITH BATTERY 
PARALLEL PORT ADDRESSABLE AS LPT1 OR LPT2 

MCT -10 

286 /386 MULTIFUNCTION *139.95 
ADDS UP TO 3 MB OF RAM TO YOUR AT 

USER EXPANDABLE TO 1 5 MB OR 3 MB WITH OPTIONAL 
PIGGYBACK BOARD (OK INSTALLED) INCLUDES SERIAL 
AND PARALLEL PORT 
MCT -AMF 
MCT -AMF -MC PIGGYBACK BOARD $29.95 
AMF- SERIAL 2ND SERIAL PORT $24.95 

2861386 MULTI I/OCARO *59.95 
USE WITH MCT.AFH MINIMUM OF SLOTS USED 

SERIAL. PARALLEL AND GAME PORTS USES 16450 
SERIAL SUPPORT CHIPS FOR HIGH SPEED OPS 
MCT -AID 
AID- SERIAL 2ND SERIAL PORT $24.95 

MEMORY CARDS 
576K RAM GARD *59.95 
A CONTIGUOUS MEMORY SOLUTION IN A SHORT SLOT 

USER SELECTABLE CONFIGURATION UP TO 576K 
USES 64K 8 256K RAM CHIPS (OK INSTALLED) 

MCI -RAM 

EXPANDED MEMORY CARO *129.95 
2MB OF LOTUS INTEL MICROSOFT MEMORY FOR AN %1 

CONFORMS TO LOTUS INTEL EMS USER EXPAND- 
ABLE TO 2MB CAN BE USED AS EXPANDED OR 
CONVENTIONAL MEMORY RAMDISK AND SPOOLER 
MCT -EMS 
MCT -AEMS 286 386 VERSION $139.95 

JDR MICRODEVICES. 110 KNOWLES DRIVE. LOS GATOS. CA 95030 
LOCAL (4081 866 -6200 FAX (4081 378 -8927 TELEX 171 -110 

Marlr.Ca ra 

RETAIL STORE: 1256 SOUTH BASCOM AVE., SAN JOSE. CA (408) 947 -8881 
HOURS: M -F 10-7 AT 9 -5 SUN. 124 

E 6 A ADAPTOR 1149.95 
100% IBM COMPATIBLE PASSES IBM EGA DIAGNOSTICS 

256K OF VIDEO RAM ALLOWS 640 X 350 IN 16 OF 64 
COLORS COMPATIBLE WITH COLOR AND MONO- 
CHROME ADAPTORS HERCULES COMPATIBLE 
MCI-EGA 

COLOR 6RAPHICSADAPTOR *49.95 
COMPATIBLE WITH IBM GRAPHICS STANDARDS 

SUPPORTS RGB. COLOR. 8 COMPOSITE MONOCHROME 
640 320 X 200 RESOLUTION. LIGHT PEN INTERFACE 

MCT -CG 

MONOGRAPHICS MULTI I/O 1019.75 
1 O I AL SYSTEM CONTROL FROM A SINGLE SLOT, 

CTRL 2 FLOPPIES. SERIAL. PARALLEL. GAME PORT. 
CLOCK CAL RUN COLOR GRAPHICS SOFTWARE ON A 
MONOCHROME MONITOR 
MCT -MGMIO 

296 /386MONO6RAPHICSI/O *99.95 
VIDEO DISPLAY AND I O FUJCTIONS IN ONE rARO 

720 X 348 RESOLUTION. 90 8 132 COLUM'. 
PARALLEL . SERIAL 8 GAME PORTS 

MCT -MGAIO 

TERMS MINIMUM ORDER 51000 FOR SHIPPING AND HANDLING INCLUDE 52 50 FOR UPS 
GROUND AND 93 50 UPS AIR ORDERS OVER I LB AND FOREIGN ORDERS MAY REQUIRE 
ADDITIONAL SHIPPING CHARGES - PLEASE CONTAC- THE SALES DEPARTMENT FOR THE 
AMOUNT CA RESIDENTS MUST INCLUDE APPLICABLE SALES TAX PRICES ARE SUBJECT 
TO CHANGE WITHOUT NOTICE WE ARE NOT RESPONSIBLE FOR TYPOGRAPHICAL 
ERRORS WE RESERVE THE RIGHT TO LIMIT OUANTI-IES AND TO SUBSTITUTE 
MANUFACTURER ALL MERCHANDISE SUBJECT TO PRIOR SALE A FULL COPY OF OUR 
TERMS IS AVAILABLE UPON REQUEST ITEMS PICTUFED MAY ONLY BE REPRESENTATIVE 

ORDER TOLL FREE 800 -53B -5000 
COPYRIGHT 1988 JDR MICRODE VICES CONTINENTAL U S AND CANADA 
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BUILD YOUR OWN SYSTEM! 
OVER 20,000 JDR SYSTEMS HAVE ALREADY BEEN BUKT- EASY TO ASSEMBLE IN JUST 2 HOURS WITH 
A SCREWDRIVER. SAVE MONEY AND LEARN MORE ABOUT YOUR COMPUTER AT THE SAME TIME! 

10 MHz TURBO 8088 
VIDEO INSTRUCTIONS 

*495 WITH KIT PURCHASE 
A JDR EXCLUSIVE! 20 -MIN. VHS OR 
BETA TAPE SHOWS YOU STEP -BY -STEP 
HOW TO BUILD AN XT COMPATIBLE 
SYSTEM. W/O KIT *19.95 

12 MHz /N1NI -286 
1232 75 
'? MHZ MINI 286 MOTHERBOARD 512K RAM 
MORN' MINI CASE WITH POWER SUPPLY 
b4 KEY KEYBOARD MONOCHROME MONITOR 

? 2 MB FLOPPY DRIVF nPP V YARD CONTROL 
GRAPHICS ADAPTOR 

$651" 
INCLUDES SERIAL PORT, 2 PARALLEL PORTS. CLOCK. 

CALENDAR AND GAME ADAPTOR RUNS COLOR 
GRAPHICS ON A MONOCHROME MONITOR 

MOTHERBOARD 1256K RAM MEMORY 1 135 WATT 
POWER SUPPLY FLIP -TOP CASE 184 KEY KEYBOARD 

360K FLOPPY DRIVE MONOGRAPHICS I O CARO 
MONOCHROME MONITOR 

16 MHz 1 Mb 386 
$234865 

MYLEX 386 MOTHERBOARD 1 MB RAM ON BOARD 
200 WATT POWER SUPPLY CASE ENHANCED 

KEYBOARD 1 2 MB FLOPPY DRIVE FLOPPY HARD 
CONTROLLER MONOGRAPHICS CARD 

MONOCHROME MONITOR 

MOTHERBOARDS 
TURBO 4.77/8 MHz *99.95 

XT COMPATIBLE NORTON SI 1 7 4 77 OR B MHZ OPERATION WITH 8088 2 AND OPTION- 
AL 80872 CO- PROCESSOR FRONT PANEL LED SPEED INDICATOR AND RESET SWITCH SET 
SUPPORTED CHOOSE NORMALTURBO MODE OR SOFTWARE SELECT PROCESSOR SPEED 
MCT -TURBO 
MCT -XMB STANDARD MOTHERBOARD $87.95 

10 MHz TURBO SINGLE CHIP 8088 *129.95 
XT COMPATIBLE I NORTON SI 2 1 USES LESS POWER, IMPROVES RELIABILITY KEY 

SELECTABLE SPEED. 4 77 MHZ OR 10 MHZ 12 3 TIMES FASTER THAN A STANDARD RESET 
SWITCH, KEYLOCK. AND SPEED I POWER INDICATORS SUPPORTED 
MCI-TURBO-10 

802866/10 MHz *379.95 
AT COMPATIBLE LANDMARK AT SPEED 10 MHZ NORTON SI 103/ 8 SLOTS TWO 

B BIT. SIX 16 BIT, HARDWARE SELECTION OF 6 OR IO MHZ FRONT PANEL LED INDICATOR 
SOCKETS FOR 1MB OF RAM AND 802870 ONE WAIT STATE I BATTERY BACKED CLOCK 
KEYLOCK SUPPORTED RESET SWITCH 

MCT -286 

12 MHz MINI- 286 *399.95 
AT COMPATIBLE LANDMARK AT SPEED 13 2 MHZ NORTON SI 11 6 16 MHZ, 10 MHz 

(0/1 WAIT STATE). 12 MHZ (1 WAIT STATE) ZYMOS ASICS FOR FEWER CHIPS, GREATER 
RELIABILITY SUPPORTS 512K -1024K MEMORY RECHARGEABLE HIGH CAPACITY NI -CAD 
BATTERY I SIX 16 -BIT SLOTS. TWO 8 -BIT SLOTS MOUNTS IN STANDARD XT CASE 
MCT- M286 -12 
MCT -M2$6 6.10 MHZ MINI 80286 BOARD $389.65 

16 MHz MYLEX 386 *1699.00 
1 MB RAM ON BOARD 8 SLOTS TWO 8 -BIT. SIX 16 BIT) USES AMI BIOS 
SUPPORTS 80287 MATH CO PROCESSOR SUPPORTS 80387 WITH ADAPTOR 
64KB CACHE FOR NEAR O WAIT STATE 120 MHZ VERSION AVAILABLE 

MCT -386MB 
MCI-386MB-4 FOUR MB MEMORY INSTALLED $2999.00 
MCT- 386MB -MCB MATH CO- PROCESSOR ADAPTOR BOARD $149.00 

16 MHz 
INYLEX 
M1N1 386 
*1249°O 

LANDMARK AT SPEED 23 2 MHZ NORTON SI 18 7 64KB HIGH SPEED DIRECT MAPPED 
STATIC RAM CACHE 1 MB OR 2 MB MEMORY ON STD MEMORY BOARD UP TO 8 MB 
OF 32 BIT MEMORY ON PIGGYBACK MEMORY BOARD. FOR TOTAL OF 10 MB AMI BIOS 
WITH 32 BIT EGA SUPPORT SOCKETED FOR 80387 MATH CO-PROCESSOR ONE 8 -BIT. 
FOUR 16 -BIT AND ONE 32-BIT SLOTS DALLAS CMOS /CLOCK DEVICE ON BOARD W' BATT 
MCT -386 JR (MEMORY CARD REQUIRED) 
MCT- 386JR20 20 MHZ VERSION $1695.00 
MCT- 386JR -M t TO 2 MB MEMORY CARD (REQUIRED) 01 INSTALLED $159.00 
MCT- 386JR -M8 8 MB PIGGYBACK MEMORY BOARD OK INSTALLED $159.00 

NEW! MODULAR PROGRAMMERS 
rTHE /DEAL SYSTEM FOR DEVELOPERS. ALL 

MODULES USE A COMMON HOST ADAPTOR CARD 
HOST ADAPTOR CARD *29.95 

A UNIVERSAL INTERFACE FOR ALL THE PROGRAMMING 
MODULES / USER SELECTABLE PROGRAMMABLE ADDRES 
SES PREVENT ADDRESSING CONFLICTS MENU DRIVEN 
SOFTWARE PACKAGE / INCLUDES MOLDED CABLE 
MCT -MAC 

UNIVERSAL MODULE *499.99 
II PROGRAMS EPROMS EEPROMS. PALS, BI POLAR PROMS 
8748 8 8751 SERIES DEVICES TESTS TTL. CMOS. DYNAMIC 
8 STATIC RAMS 
MCT -MUP 

DIGITAL IC MODULE *129.95 
TESTS TTL. CMOS. DYN 6 STATIC RAM AUTO SEARCH 

LMCT -MIC 

EPROM MODULE 5119.95 
PROGRAMS 24.32 PIN EPROMS. CMOS EPROMS AND 
PROMS FROM 16K TO 1024K 

MCT -MEP 
MCT -MEP -4 FOUR EPROM PROGRAMMER $169.95 
MCT -MEP -8 EIGHT EPROM PROGRAMMER $259.95 

PAL MODULE *249.95 
PROGRAMS MMI. NS. TI 20 8 TI 24 PIN DEVICES 

MCT -MPL 

8748 MODULE *179.95 
PROG 8741. 8742. 8748. 8749 8 8750 EPROMS 8 PROMS 

MCT -MMP 

BI -POLAR MODULE *259. 95 
PROG AMO, MMI. NS. TI d SIGNETICS JMS 

MCT-MBP 

0 JoR MICRODEVICES. 110 KNOWLES DRIVE. LOS GATOS, CA 95030 

LOCAL (408) 866-6200 FAX (408) 378 -8927 TELEX 171 -110 

JDR Microdevices 

ORDER TOLL FREE 800 -538 -5000 
COPYRIGHT 1988 JDR MICRODEVICES ggS (408) 374-2171 CONTINENTAL U.S. AND CANADA 
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SPECIAL PRODUCTS FROM 
MCM ELECTRONICS 

TE 11 Sol Soldering Station 
Adjustable temperature range o' 150° - 

420°C (300 ° -790 °F) Grounded tip for 
soldering static sensitive devices LED 

power, heater and temperature indicators 
Overheat protection with closed loop 

temperature control Heat resistant 
soldering iron cord Grounded three wire 
power cord Auxiliary ground terminal 

Built -in tray with cleaning sponge 
Easily accessible fuse holder 
Replaceable iron clad tip Improved 

circuit design for greater temperature 
stability Adjustable temperature, and a 
variety of available tips make this unit 
perfect for most soldering applications 
including SMD 

#21 -147 

TES Autorange OMM 
The rotary dial design permits rapid 
selection of functions. Meter automatically 
selects proper range for most accurate 
reading. 

Features: 31/2 digit LCD display 
Autorange /manual range selector Data 

hold: Holds display reading after meter is 

removed from circuit Memory: Removes 
stored measurement from future readings 

Audible continuity tester Low battery 
indicator Switchable Lo /Hi power ohms 

Comes complete with test leads, carrying 
case and owners manual 

#72 -560 

Quick Shot Joystick 
Compatible with Nintendo 

Entertainment System Six positive 
response micro -switches Trigger - 
like primary fire button Thumb - 
activated secondary fire button 

Contoured pistol grip Select /start 
switch Auto -fire switch Four 
stabilizing suction cups 

#83 -0280 

Amplified Indoor FM Antenna 
Helps ycur FM receiver deliver clean undistorted 

sound Adjustable gain Improves reception 
without installing unsightly outdoor antenna 

Black color blends well with any decor 

#80 -335 

MCM ELECTRONICS 
858 E CONGRESS PARK OR 
CENTERVILLE, OH 45459 -4072 

A PREMIER Company 

CIRCLE 87 ON FREE INFORMATION CARD 

(atus) AM300E Stereo Mixer 
Top quality rack mountable mixer manufactured by Audio -Technica. 
Perfect for amateur and professional DJ use. 

Features: Echo circuit with continuously adjustable "repeat" and "delay" 
Built -in five band per channel graphic equalizer with in /out switch 
Ten switchable inputs with five slide and one rotary level controls 
Slide pot for smooth turntable cross -fade Six position headphone 

monitor allows user to cue any input Built -in 20dB mute and 10dB 

microphone "talkover" circuits Master output levels are displayed on 

dual V.U. meters 

#80 -315 

Automatic CD Cleaner 
Motorized chamois cleaning system provides 

true radial cleaning Cleaner automatically stops 
when finished Can be used wet or dry 1 oz. 
bottle of cleaning fluid included Operates on four 
"AA" batteries (not included) 

#80 -320 

CD 700 Headphones 
These lightweight headphones deliver full size 
sound. Semi -open design earpads are comfortable 
even during extended listening. 30mm dynamic 
mylar speaker 32ohm impedance 20 -20KHz 
frequency response 10' straight cord with 3.5mm 
plug. ' /4" adaptor included 

#35 -320 

a \audiotechnica SG750CD Headphones 

Expressly designed for use with digital playback 
systems High sensitivity ensures wide dynamic 
range Earpieces completely cover ears to filter 
out undesired outside noises Speaker: 40mm 
mylar full range driver Frequency response: 
20- 20,000Hz Impedance: 35ohm 71/2' straight 
cord with ' //' phone plug for use with all home 
stereo systems 

#35-330 

For your FREE copy of our 
NEW MCM ELECTRONICS CATALOG, 

CALL TOLL FREE 1- 800 -543 -4330 
In Ohio, call 1- 800 -762-4315 
In Alaska or Hawaii, call 1- 800 -858 -1849 

SOURCE NO. RE -51 

www.americanradiohistory.com



114 

What's New at 
AMERICAN DESIGN COMPONENTS? 

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 condition. 
But quantities are limited. Order from 
this ad, or visit our retail showroom 
and find exactly what you need from 
the thousands of items on display. 

OPEN MON. -SAT., 9 -5 

THERE'S NO RISK! 
With our 90 -day warranty, 

any purchase can be returned for 
any reason for full credit or refund. 

COMMODORE 
COMPUTERS... 

* 
* 

* 

51/4" FULL -HEIGHT 
HARD 
DISK 
DRIVES 

40Mb 
(AT/XT 
Compat ) 
High speed. 40 ms. access time. 
Quantum #0540 
Item #17766 New - $379.00 
10Mb (ST412 Compat.) 
Major manufacturers - 
Get them while they last) 

Item #17199 $99.00 ea. 

51/4" HALF-FIT. 10Mb 
HARD 
DISK 
DRIVES 

10Mb 
(IBM Compatible) 
Mfr - NEC #05124 

Item #19704 New - $99.00 
20Mb (ST225 Compatible) 
Mfr - Olivetti #EM5520/2 
Tested -Like New! 
Item #20060 New -5159.00 

51/4" FULL -HEIGHT 
DISK DRIVE 
(IBM® 
Compat.) 

48 TPI,40 Track, 
Double Side /Double Density 
Tendon #TM100 -2 or equiv. 

Item #7928 $79.00 New 
2 for $150.00 New 

51/4" 1.2Mb, 
HALF -HEIGHT 
FLOPPY 
DISK 1128. 

DRIVE 
4.... 

IBM'AT Compatible. 
48/96 TPI, 1.2 Mb. 
Double sided, high density: 
160 tracks. Mfr - Panasonic 

#J U -475 
Item #10005 New - $99.95 

PLUS 4 - 
/Cust. Returns - Tested Good() 
Built -in software incl.: a word processor, 
spread sheet, graphics, & a filing system. 
Comes complete w /power supply & in- 
struction manual. 

Item #19202 $49.95 
VIC 20 - (Cust. Returns - As Is!) 
No guarantee. (Power supply not Incl.) 

Item #18770 $29.95 

31/2" MICROFLOPPY 
DISK 
DRIVE 

1 Mb (unformatted), 135 TPI, 3 ms. 
access time. Powe require- 
ments: +12, +5 volts. Removed 
from operational computers - 

TESTED - UKENEW! 
Mfr - NEC. model FD1035 

Item #17171 $79.00 ea. 

2 for $150.00 

2 -WAY, HIGH -TECH, WALL MOUNT 
SPEAKER SYSTEM (31/4" Thin) 
80W. max., 4/8 Ohm, 150 -20,000 Hz. 

Cabinet.: heavy -duty aluminum, black w /mesh grille cover. 
Dim.: 9"H x 13 ,/,"W x 3 Vá deep 

Mfr #SB -5000 Item #19634 $119.00 /pair 

EXTERNAL 
DISK DRIVE 
CHASSIS 

With 
60W 
power 
supply 
(fan cooled). 
Can aceominodate: 
2 full-ht. drives our item #79.1) 
2 floppy drive #1904 
1 hard drive & 1 floppy #13250 
Input: 115/230V, 50/60 Hz. 
Orig. for Burroughs computer. 
Dim.: 11 "W x 8 "H e 12" deep 

Item #14541 $59.50 

COMMODORE 8050 
Dual Disk Drive 
Unit... 

The 
8050 uses 
2 full -height, 100 TPI 
single -sided disk drives, ea. w /storage cap. of 
533.248 bytes. Ea. 8050 diskette has 77 tracks 
& is read/write compatible w/the 8250 disk 
drive. Complete w/built-in power supply. 
Power req.: 115VAC/60Hz. (manuals Incl.) 
Dim.: 133/4"W x 133/4"D x 6"H. 

Item #19313 New - $89.95 
ADAM COMPUTER 

,.x .14:,u11.61W111w,., lH,,,-1.1.111111111!, 

1 = 

!Less 
Printer) 
No wiring 
necessary 
(lust plugs together). Ind: hook -up diagram: 
Keyboard, 1 cassette digild data drive, 2 game 
controllers, power supply & 1 cassette. Capable 
of running CP/M, ha; built-in we rd processor. 

Item #7410 Complete - $99.00 
ACCESSORIES... 
DATA DRIVE - Item #6641...$19.95 
PRINTER POWER SUPPLY - 

Item #664.2...$14.95 
ASCII KEYBOARD - 

Item #6643...519.95 
CONTROLLERS (Set of 4) 

Item #7013...59.95 RFE 
ADAM CASSETTES - 
Incl. Smart Basic, Buck Rogers & blank 
cassette. Item #7786 

Baker's Dozen - $19.95 
DISK DRIVE POWER SUPPLY 

Item #14603...$14.95 
ADAM DAISY PRINT WHEEL 

Item #13305...$3.95 
COLECOVISION to ADAM 
EXPANSION KIT 
Just plugs into your Coleco'Vision. W /printer 
power supply & data drive (both Incl.) you will 
have a working Adam computer. Adam key- 
board. 1 Smart Basic cassette & hook -up dia- 
gram aleo Incl. Item #9918 $59.50 

oS 

Al 1_nf(14 

115 CFM MUFFINS 
FANS 

115VAC, 
60Hz., 
21W., 
28A., 
3100 RPM, 5 -blade model, alu- 
minum housing. Can be mounted 
for blowing or exhaust. 
Dimen: 4116á sq. a 11/Z deep 
NEW - Mfr: IMC 

Item #1864 $9.95 
USED - Mfr. Centaur/Howard 

Item #5345 $5.95 
Call or write with any 
other requirements... 
HEAD & SCREEN 
MAINTENANCE KIT 
)51/, 
Diskettes) 

Maintain your disk heads & CRT 
screens. Use regularly to help 
prevent memory loss & down- 
time. Protecting users from eye 
strain. One bottle of head-cleaning 
fluid, 2 head-cleaning diskettes, & 
10 wet/10 dry screen cleaning pads. 
Mfr - Dialight #611 -0001 

Item #19228 New - $7.95 

TTL MONITORS... 
(ORES... 

(Open allmA 
Frame) 

L 
12 "- Monitor Kit 
Green phosphor. Input: 115VAC. 
Made up of sub assemblies: 
CRT, board, & transformer. 
(Hook -up diagram Incl.) 

Item #6811 New - $19.95 
15" Data Display /Monitor Kit 
Alphanumeric & graphics display. 
Green phosphor. Input power reg. 
24VDC. Bandwidth: 22- 72Khz. Con- 
sists of 2 subassemblies: CRT & 
board). (Hook -up diagram incl.) 
Wells Gardner #15V7025 

Item #16171 New - 524.95 
RECORDING TAPE 
71/2" Reel, 2400 ft. 

1/4 Mil. Bulk erased. Major mfrs.: 
Ampex, Scotch, etc. Item #6711. 

15 reels for 59.95 
COLECOVISION 
Accessories... 

EXPANSION MODULE #2 
Play arcade quality driving & rac- 
ing games on your Coleco Vision. 
Incl. Turbo cartridge. 
Item #13146 New - $39.95 

ROLLER CONTROLLER 
Gives full 360. game control. Hi- 
speed action of an arcade. Can be 
used w/the Adam. Incl. Slither 
cartridge. 
Item #13147 New - $39.95 

SUPER ACTION 
CONTROLLER SET 
Gives you indiv. control of 4. on- 
screen players. Includes Baseball 
cartridge. 
Item #13148 New - $39.95 

HIGH -RESOLUTION 
INSTRUMENTATION 
TAPE 

1/2' tape on 
14" reels: r 

Wide band, W band, 
highly con- 
ductive tape, 
w /magnetic 
oxide surface 
(makes it ultrasmooth for chart- 
wave recording). Orig. used in 
govt & other critical instrument 
applications. Standard hub size. 
Mfr - Scotch /Ampex #890/892 

Item 017656 $8.95 ea. 

2for $16.00 

12/24VDC MUFFIN-- 
TYPE FANS 
55 /100CFM 

8W. Can be 
mtd. for blow- 
ing or exhaust. Alum. housing. 
Brushless, ball- bearing type. 
1" THIN: 5 plastic blades with 
feathered edges. 
Centaur #CUDC24K4 -601 

Item #8541 New - $19.95 
1- STANDARD: 5 plastic blades. 
Centaur #CNDC24K4 -601 

Item #12848 $14.95 RFE 

, 

Free Catalog with 
every order! 

NICAD BATTERY 
PACKS (Rechargeable) 
"AA" Cells 
12V 

450ma 
Contains 10 "AA" cells, con- 
nected in series. Recharge rate: 
45 ma., 15-18 hrs. Case w/tab 
output convex. 
Den.. 2'!18." x 214" x 211/16" 
Mfr - GE #123233 

Item #5443 $5.95 RFE 

"Sub C" 
Cells 
12V 

1.2Áh. 
Consists of 10 'Sub C" cells. 
Connected in series. Case w/tab 
output connes. Recharge rate: 
100 ma. for 14-16 hrs. 
Dim.: 41/2 x 134' x 17/8" 
Mfr - GE or equiv. 

Item #19677 $9.95 RFE 

"C" Cells 

COMPUTER /GAME 
ADAPTERS... 

COMMODORE .124 

DC Output: 5VDC @@ 7.5W 
and 9VAC @ 6.7VA 

Input: 117VAC, 50.60Hz. 
Commodore #310157 -02 (black) 

Item 419315 New - $24.95 
COLECOVISION 
DC Output: +5VDC @ 9A 

-5VDC @ 1A 
+12VDC @ 3A 

Input: 120VAC/60Hz.,.25A 
Coleco #55416 (black) 

Item #1882 New - $9.95 
MECHANICAL 
KEYBOARDS... 

48 -KEY - Timex Z81/1000 
Item #6712 New - $5.95 

75 -KEY - Timex or Adam 
For computer upgrade - 

Item #7429 New - $5.95 
66 -KEY - Commodore C -16 

Item #9394 New 55.95 

7.02V 1 
1.25Ah. 
Consists of 6 'C' cells. Connected 
in series. Recharge rate: 80-100 
ma. for 16 hrs. Dim.: 6" x 174" 
e 1 ".Major Mfrs. 

Item #19676 $9.95 

NEON TRANSFORMER 
(Hi- Voltage) 

7300 VAC 
@ 5 Ma. 
May be used 
for powering 
neon lights, replace - 

ing oil burner ignition transformer, 
building Jacob's ladder (spark 
gap). Hi- voltage output: 1/. quick 
connect terminal & case ground 
input fully enclosed metal case. 
Wt. 12 lbs. Base mount: 41 /2'H e 
5i/.'W x 6'/ 8". 

Item *151 New - $14.95 
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"The First Source"- for electromechanical & electronic 
equipment and components - AMERICAN DESIGN COMPONENTS! 

12" EGA COLOR MONITOR 
25 KHz - 
High 
Resolution 

Perfect for text. 
CAD, & other 
graphics. 8-color 
display. Scanning 
frequency to 25KHz. 
Res.: 752 e 410. Input: 110/220V, 50 /60Hz., 
75W. Mounted in metal chassis. Works 
ideally w/the EGA "Wonder Card" (sold 
below). Diagram incl. Hitachi #C01215 -DTL 

Item #18059 $129.00 
1t Also available in 74" 
(Same specs as above.) Hitachi #CD1415 -DTL 

Item #18599 $149.00 

SWITCHING 
POWER 
SUPPLY 

illY111111/3 
DC Output: +5V @ 18A 

-5V @ 2.5A 
.12V @ 2.5A 

Input: 115/230VAC, 50 /60Hz. 
Dim: 13 "L x 41/2 "W x 1' /2-H 
Mfr - Sola #39 -139 

Item 117210 New - $29.95 

PC /XT /AT Compatible 
ENHANCED LAYOUT 
101 -KEY KEYBOARD 

* Membrane 
* 12 Function Keys 
* Separate Numerical Cursor 
* LED indicators for Scroll, 

Caps & Number locks 
* 1" inclination Foot Stand 
Mfr. #29079 
Item #19680 New - $49.95 

EGA WONDER CARD 
(EGA /CGA /HGC & MDA Compatible) 

Offers wide flexibility: displays all major software 
standai ds on any of the major monitor types. 
Incl.: connectors for EGA & RG8 color monitors, 
TTL & composite monochrome monitors. RF 

modulator, PC portable, video in /out light pen 
& IBM feature connector. User -friendly manual; 
132 column support for Lotus 1.2 -3. 

Item #19693 New - $229.00 

ADJUSTABLE 
POWER SUPPLY 
0 - 16VDC 

input: 120VAC/80HZ., .6A. Output: 
variable, 0 -16V, 16VDC max. @ 
4.0A. UL approved; thermally pro- 
tected. Has'on/off' indicator light 
& front panel mtd. polarized jack. 
Perfect for use w /variable speed 
motors, fans, toys, etc. 
Dim.: 6s /, W x 33/5"H x 3'/= "deep 
Mfr - Black & Decker #9821 

Item 119585 New - $19.95 

VOICE -ACTIVATED 
SWITCH 

"Activate 
'on' or 'off' 
with the 
sound of 
your voice, 
a whistle 
or clap..."- 
Ideal for robotics, lights. 
etc. Turns on w/the first sound & 
off w/the second. Solid -state units 
w /adjust. sens. control & pick -up 
microphone attached to PC board. 
Dim.: 23/," x 3' /,s" x' /e . VOX in- 
put: 6 -9VDC; can be used w /any 
standard battery. Item 116440. 

3 switches / $9.95 
ANTI -GLARE SCREENS... 
Glare & 
reflection 
filters that 
improve 
speed, 
accuracy, 
& operator 
comfort ... 

IBM PC 
Monochrome Item 119215 

IBM PC Color hem 119216 

AT &T Monochrome Item 819223 

APPLE Macintosh Item #19225 

COMPAQ Portable Item #19226 

New - S8.95 ea.; 2 for $15.00 

SMART WATCH 
DS1216 

DS1216 is a 28 -pin, 6" -wide dip 
socket w/buih -in CMOS watch 
function. Non -volatile RAM con- 
troller & lithium energy source. 
Accepts either 24 -pin 2K x 8 or 28- 
pin 8K x 8 CMOS static RAM. 
Communication w/Smart Watch 
function is established by pattern 
recognition on a serial bit stream 
of 64 bits on D.O. Mfr - Dallas 
Semiconductor 

Item #15939 New - $29.95 

MAGNIFYING 
LAMP 

Multi -position, 30 -, Ìr0 

completely adjustable r - swing arm with 3 -way 
metal C- clamp. Has 4" diopter 
magnifying lens, w /ruler. Porce- 
lain lamp socket & on /off switch; 
uses up to a 60W bulb. Color: 
beige. UL listed. 
Item #13136 New - $29.95 

INTEGRATED CIRCUITS... 

- STATIC RAMS - 
TMM2016-100 2,048 x 8 

2101-45 256 x 4 

2102L-2 256 x 4 

2114-150 1,024 x 4 

2114-200 1,024 x 4 

2114L-2 1,024 x 4 

2148-55 1,024 x 4 

2149 1,024 x 4 

21675-55 16,384 x 1 

MK4027N-4 4,096 x 1 

5101 256 x 4 

4116 -150 

4116 -200 
4116 -250 

41256 

41464 

4164 -15 

4165 -200 

TMS2516 
TMS2532 
TMS2564 

2708 
27L08 
2716 

27C16 
2732 

27C32 
2732-35 
2764-20 

2764-25 

S4.00 
1.75 

.99 
1.25 

.95 
1.00 
3.49 
2.49 
2.00 
2.00 
4.95 

6116 -3 

6116-4 

6116LP -2 

6116LP -4 

6264LP -12 

6264LP -15 

6264LP -20 

62256LP -12 

62256LP -15 

6514 

2,048 x 8 

2,048x 8 

2,048 x 8 

2,048 x 8 

8,192x8 
8,192 x 8 

8,192 x 8 

32,768 x 8 

32,768 x 8 

1,024 x 4 

- DYNAMIC RAMS - 
16,384 x 1 

16,384 x 1 

16,384 x 1 

262,144 x 1 

64,536 x 4 

65.536 x 1 

65,536 x 1 

S 1.55 
.69 
.49 

15.00 
18.95 

1.95 
1.50 

4164 -250 

4416 -120 
4416 -150 

4464 -15 

511000P -10 

514256 

6665 

- EPROMS - 
2,048 x 8 

4,096x8 
8,192 x 8 

1,024x8 
1,024 x 8 

2,048 x 8 

2,048x8 
4,096 x 8 

4,096 x 8 

4,096 x8 
8,192 x 8 

8,192 x 8 

S3.75 
5.95 
4.25 
4.50 
7.50 
3.75 
5.49 
3.95 
5.95 
4.45 
4.25 
3.75 

2764 -45 

27C64 

27128 -25 

27C128 -25 

27128 -30 

27256 -25 

27C256 -25 

27512 -25 

27C512 

68764 

68776 

65,536 x 1 

16,384 x 4 

16,384 x 4 

65,536x4 
1,048,576 x 1 

262,144 x 4 

65,536 x 1 

8,192 x 8 

8,192 x 8 

16,384 x 8 

16,384 x 8 

16,384 x 8 

32,768 x 8 

32,768 x 8 

65,536 x 8 

65,536x8 
8,192x8 
8,192 x 8 

- VOLTAGE REGULATORS - 
7805T S .49 
7806T .49 
78081 .49 
7812T .49 
7815T .49 
7818T.. .49 

7820T .49 

79051 S .49 

79061 .49 

79081 .49 

7912T .49 

7915T .49 

79181 .49 

S4.00 
3.50 
4.50 
4.00 

10.50 
10.25 
9.75 

20.95 
19.95 
3.50 

S 1.25 
10.00 
9.00 

18.95 
39.95 
69.95 

1.50 

S 2.95 
6.49 
5.95 
6.95 
5.45 
5.95 
7.95 

11.75 
14.95 
15.95 
15.95 

7920T S .49 
7805K 1.59 
7812K 1.59 
7905K 1.59 
7912K 1.59 
LM323K 4.50 

LM338K 3.95 

- INTEGRATED CIRCUITS - SEMICONDUCTORS - CAPACITORS - CONNECTORS - - DISK DRIVES - MONITORS - POWER SUPPLIES - OPTO ELECTRONICS - 
DYNAMIC MEMORY BOARD 

* 0-256Kb 
memory in 
64Kb increments 

* Software included 
* Fully socketed for easy upgrade 

(IBM parity checking) 
* Memdisk: simulates highspeed disk 

in RAM memory 
* Allows you to print while still using 

the computer 
Techrnar #MU203010 (w/o RAM) 

Item #19977 Now - $29.95 
* 64KbRAMinsetsof9 

Item #19983 9 chips for $17.50 

PROTOTYPING 
DEVICE w /EPROM 
INTERFACE - (Z8603) 
Complete microcomputer . 111114: 

s-sr iA 

2Kb ROM; 128 bytes RAM; 321/0 lines; 
up to 62Kb addressable extern. space 
ea.; 144 byte reg. file,. 124 G.P. reg.; 
41/C port reg.; 16 status & contr. reg; 
Full duplex UART; 2 program. 8 -bit 
counter/timers On-chip oscill. accepts 
crystal or external clock drive; 1.5V 
power supply. TTL compel. 

Item #18515 $24.95 

STEPPING MOTORS 
for ROBOTICS... 
Precision steppers with 
increments from 1 to 7.5no 
Speeds up to 5,000 steps. 

Item Step 
No. Angle 

5275 1.8. 

7630 

16410 

16406 

7014 

1.8. 

1.8w 

3.6. 

7.5. 
'Grams per Cm. 

DC 
Voltage 

1.8 

3.0 

12.0 

12.0 

12.0 

Fig. 1 

Torque 
ox /in. Type 

72 PM 20 

200 PM 

Mfr. & Pert No. 

Supperior 
M061-FFó201B 

uperior 
-FT MS092-402 

700 PM A pl017 Motion 
-839 
ied 

700 PM Applied 
-83 

Motion 
4017 8 

900 PM Mitsubishi 
5551- 25DAVA 

Fig. 3 

Dimensions Fig. Price 

2 "L x 2'/ ¡dia. x 21/ ¡H 1 519.95 ea. 
2 for 537.50 

2 "L x 2' / ¡dia. x 2' / ¡H 1 $34.50 ea. 
2 for 189.50 

147 sq. e 11/4"D 2 59.95 ea. 
2 for $14.95 

11/2-sq. x 114'0 2 59.95 ea. 
2 for 514.95 

240 sg. x 1"D 3 S10.95 ea. 
2 for $19.95 

THERMAL PRINTER 
Dot Matrix -120 CPS 

Print speed: 120 CPS; paper width: 84z ". 
80/732 columns/line. With RS -232 IBM serial 
interface. Operates on 115/230V, 50 /60Hz. 
Hewlett Packard #HP2671A 

Item #19705 $79.00 
(Removed from working systems!) 

AMERICAN DESIGN COMPONENTS, 815 FAIRVIEW AVE., P.O. BOX 220, FAIRVIEW, N.J. 07022 

YES! Please send me the following items - 
hem How 
No. Many? Descri tp ion Price Total 

Total 
Shipping & handling: we ship UPS unless 

otherwise soecified. Add S3 plus 10% of total. 
Canadian: S3 plus P.O. cost. Charge only. 

Sales Tax IN. J. residents only. 
please add 6% of total) 

ORDERTOTAL 

For all phone orders, call TOLL FREE 800 -524-0809. In New Jersey call (201) 941 -5000. 

My check or money order is enclosed. 
Charge my credit card. 

Visa Master Card Amex 

Card No. 

MINIMUM 
ORDER 

$15. 
RE -1288 

Exp. Date 

Signature 

Telephone: Area Code Number 

Name 

Address 

City 

State Zip 

All inquiries and free catalog requests -call (201) 947 -5000. 
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"Aiftiw gives you mor ̀m"." 
eSELECTION eQUALITY 
erSERVICE VALUE 

1660 POINT QUALITY 
PROJECT BOARD 

155° 
ideal for full circuit 
designs 
2 terminal strips with 
1260 tie- points 
4 distribution strips 
with 400 tie -points 
3 binding posts for 
power connects 
ACT NO: 69311 

QUALITY 2 TO 1 
DB25 SERIAL SWITCH BOX 

30 "0 

Permits low -cost sharing of peripherals 
Quality rotary switch construction 
Gold plated connector contacts 
No external power require ". 
ACT NO: 69393 

QUALITY OSCILLOSCOPE 
PROBE KIT 

3499 
Switchable x1, 

s 
Input impedance 
attenuation ranges 

(X1) 1Megohm 
(X101 10Megohms 
Bandwidth (X1) 10MHz. (X101 100Mr,z 
Maximum Input voltage 600V 
Compensation range 10 -60pf 
ACT NO: 70138 

QUALITY MINI BREAK -OUT 
BOX 

4220 
Allows complete 
testing of RS232 lines, 
24 DIP switches for ;OA 
reconfigurations 
20 jumpers included 
12 interface powere 
LED's for status 
monitoring 
ACT NO: 70196 

QUALITY ANTI -STATIC 
FIELD SERVICE KIT 

For in- the -field static 
protected conditions 
Tear- resistant, 
dissipative fabric 
Wrist strap and 
grounding cords 
included 
A must for all professional service personnel 
ACT NO: 69269 

QUALITY EPROM ERASER 

64 °° 

Erases up to 8 eproms in 15 -20 minutes 
Two -part. high impact plastic case 
Recommended for hobbyist,stu"nnt 
Erases 24. 28 or 40 pin eprorn- 
ACT NO: 69492 

QUALITY EFI SUPPRESSOR 
STRIP 

10 25 
' Handles up to 10 amp loads 

Under 1ns response to line problems 
Brownout protection (4 501 
Protects against possible catastrophic 
failures due to line voltage 
problems /transients 
UL listed with circuit breaker /high impact 
plastic housing 
ACT NO: 69326 

QUALITY, SUPER R,VGGED 
TOOL CASE 

e 
Size 17 3/4 x 14 1/2 x 9" 
Numerous pockets 
for secure tool 
storage 
Quality high density 
polyethylene constructio 
Anodized aluminum valence 
and draw bolt latches 
ACT NO: 86130 Toei, not InCludid 

THE ACTIVE DIFFERENCE... QUALITY! 
There are many mailorder companies to Choose from -all trying to be competitive with their pricing 
but pricing only tells a very small part of the story All components and accessories sold by ACTIVE are 
of the highest industrial quality No surplus .. no seconds .. no pulls. ACTIVE is a proud affiliate of 
FUTURE Electronics the 8th largest electronic components distributor in North America) As such 
ACTIVE has over one hundred million dollars of prime. first grade inventory Our stores 120 now and 
more opening every month) have over 10.000 Items IN STOCK... FOR IMMEDIATE DELIVERY. 
FUTURE Electronics is a franchised distributor for over 200 of the best known names in electronics 
And since we have been supplying industrial. institutional. O.E.M's and service personnel for over 
20 years, we know how to do it right 
Remember, all ACTIVE parts are first grade, industrial quality. are supplied to us solely by FUTURE 
Electronics and as such are totally suitable for use in any project or repair. And. you can count on that 
Judge us by the companies we keep... 

ALPHA 
XCELITE 
OK 

SAMS CHEMTRONICS H.H SMITH WELLER 
TPI DAETRON TSM EDUKIT 
WISHER GC HITACHI 

STANCOR BECKMAN TAB 
VACO UNGAR SCORPIO 

MUELLER AND MORE 

Semiconductors and Integrated circuits... 
In stock for immediate delivery. 

44- ACT. 

LINEAR 

4.126.332PC 

iLp62CP 

TL061CN 

norlcP 
L072CP 

TL071CN 

101317 

LQ?1cP 

L 170C¡P 

TL172QP 

i1173CLP 

4AX2327f 
i1C272CP 

iL271CN 

30BTC 

311TC 

318TC 

319PC 

324PC 

339PC 

347PC 

348PC 

353TC 

3S81C 

393TC 

L191CII 

555TC 

LC55SCP 

X4L5S5CP 

5S6PC 

S58PC 

567rc 

733PC 

711HC 

711TC 

17PC 

TQA117014 

15411705 

MC1331NtP 

MC136OP 

MC1408L8 

458TC 

1488PC 

i 489APC 

.V20DW4 

N2001AN 

I 

fiëCP 
_4,TPC 

, N280JA 

.v2891A 

)N29B1A 

7C?340P 

!i-3410AP ,. 
MC34B7 P 

5352164 

3900PC 

4136PC 

4S1TC 

45S8TC 

NESS32AP 

NE5S3NP 

MORE IN S 

PARI ACT PRKf 

TRANSISTORS 

BAR 

SN74LS SERIES 
54012 

54096 

S409) 

54041 

51012 

5400 
54044 

54142 

51018 

54050 

51051 

5447 

54010 

54437 

54103 

06132 

06103 

05011 

0608' 

06025 

C6342 

K225 

06045 

06136 

06104 

06105 

54100 

06106 

54104 

54148 

06107 

06216 

08090 

06C64 

06122 

06076 

06049 

51037 

54040 

54332 

54019 

51009 

06032 

06099 

06pS7 

54401 

54402 

54072 

06061 

5405 

51068 

54139 

54025 

51029 

51070 

51031 

54426 

06210 

06215 

06072 

06220 

51089 

54034 

TOCK 

158 

191 

105 

181 

Ltas 
2t58 

117 

2135 
2136 
2105 
2105 

1 14 

100 

105 

136 

2'103 
1,14 

111 

129 

1136 
1125 

03 

2i S8 

2158 

3'36 
58 

3103 

1161 
158 

2 +4 

136 

2'147 

2164 
2164 
5125 
211 14 

197 

125 

125 

105 

75 

3'114 

3125 
1125 
2197 
2197 

375 

136 

158 

140 

190 

1 14 

236 

158 

158 

258 

2136 
2136 

143 

1125 
180 

158 

CALL 

21p7I1A 

262616 

2N2901A 

2M290SA 

242907A 

2N3053 

263355 

2143110 

2N3T71 

263111 

210713 

243742 

2413819 

2)43905 

26P36 

264401 

2/41420 

261423 

2N5064 

2145401 

186533 

141630 

141223 

IRF/M 

IR6240 

14202 

M4617 

MJE800 

MPFi02 

MPNi65 

MPSA06 

MPSA13 

MPS-02 

MPSA43 

PN7IIIA 

TIP29C 

TIP30C 

TIP3tC 

TIP32C 

71P35C 

TIP11C 

TIP42C 

TIPSO 

TIP102 

111107 

TIPi10 

TIP112 

TIP117 

í1P120 

TIP122 

111125 

TID127 

111147 

MORE IN S 

TC160 
MO 
7101260 

TX20B0 

1X2160 

TN 230 

MORE IN STOCK 

02165 

48126 

02190 

02191 

(8193 

02194 

02196 

02106 

Q11ä8 

111205 

42134 

17207 

01211 

02212 

02214 

CUM 

02240 

02217 

8114 

26102 

26028 

26032 

26056 

26057 

26058 

26072 

26083 

26096 

44001 

41003 

44005 

44070 

44013 

44039 

41077 

29001 

29004 

29076 

29077 

29016 

29019 

29080 

29083 

29039 

29001 

29040 

29041 

29043 

29044 

29081 

29026 

29082 

29046 

LOCK 

2435 

29100 

29087 

29038 

29090 

29395 

1158 
103 

11% 
2103 
1158 
2208 

158 

2219 
2 36 

297 

3OB 

236 

2103 
6103 
1103 
4103 

186 

186 

1125 
5125 

136 

201 

2/1 
1 04 

271 

375 

211 

103 

1 14 

3'158 
4105 
4105 

1105 
1105 
1106 
1106 
2136 
2136 
2136 
2175 

208 

2175 
136 
125 

2147 
2167 
2264 

103 

165 

103 

172 

2158 
117 

236 

CALL 

2R 

147 

201 

175 

2OB 

206 

-CALL 

SN74L5:_', 

9474.5041 

SA7190SN 

WILSON 
SN71St1N 

SN74L520N 

5N71530N 

5147153284 

5N71517N 

SN71ST3fJ1 

SN71574AN 

SN71575N 

5N7uS76AN 

$N71585N 

047156684 

5N711S9011 

ú515974 7J4 

9471151254i 

9471S138N 

9N715139N 

514/1514884 

547151534 

94715157N 

514115161AN 

5147151634N 

S471S164/4 

5N71S1922N 

9NN'1S193N 

5N715221N 

5N715244 

5H71S245N 

SN715257AN 

SM152596 

5N715t73N 

5N715373N 

5471537414 

SN71S330N 

MORE IN STOCK 

SN740 
10U4 

5N71329 

SN74pW 

$471054 

5474079 

94710884 

947411 
547416N 

94741714 

5N7430N 

$4743284 

5N713814 

5N744AN 

WASH 
5N7417AN 

514747414 

547175N 

547176 

SN74934N 

9671121N 

SN7/123H 

9N74150N 

MORE IN STOC 

J5-5 
05784 

05786 

05802 

OSB06 

05818 

95820 

06834 

05846 

05849 

05350 

06952 

05854 

0511E0 

05864 

05888 

06892 

0690Q 

16904 

05906 

5909 

OS913 

05916 

1918 

06919 

05,931 

05932 

05936 

05913 

05945 

05952 

05954 

05956 

05971 

M97Q 

05975 

SERIES 

(6506 

35510 

05516 

05518 

05520 

5526 
C6528 

OS530 

05516 

05548 

05550 

06556 

05562 

04566 

05399 

05542 

05594 

0%10 

05640 

05641 

05670 

x 
4,55 
41.58 

41.58 

úi 58 

41.58 

41.19 

21158 

3/147 

11.25 

11.25 

1125 
2175 
1125 
09 
1158 
2/158 

3/147 

211 1/ 

21 14 

164 

21.1/ 
1161 
2'u 

<í2 
103 

103 

211 14 

148 

103 

5797 

148 

CALL 

3/114 

3'7 tl 
1111 
2103 
2103 

1114 
2103 
2103 
2,03 
21 CO 

1114 
2103 
gil 1/ 

103 

103 

2103 
2103 
1147 
5308 
2'103 
2114 

161 

CALL 

PARTIAL LISTING ONLY 
ACTIVE HAS THOUSANDS OF DIFFERENT 
SEMI -CONDUCTORS AND INTEGRATED CIRCUITS 
AVAILABLE FOR OFF -THE -SHELF DELIVERY. IF THE 
TYPE YOU REQUIRE IS NOT LISTED, PLEASE CALL 
FOR PRICING. 

TOLL FREE ORDER NUMBER 1- 800 -ACTIVE 4 

ORDERING FROM ACTIVE IS EASY... 
By Phone 
Our trained telephone order personnel are ready to take your 
order from 8 00AM to 6 OOPM (Eastern) Orders are processed 
within 24 hours. Please have your credit card (Visa. Mastercard or 
American Express) handy when you call 
1- 800 -ACTIVE 4 (In Vt CALL 1 -800- ACTIVE 6) 
By Mall 
Simply list the items you would like to order - total your order 
and add 4 00 (UPS Ground) or 7 00 (UPS Blue) shipping /handling 
(Massachusetts residents please add state sales tax) and send it 
with a cashier's check or money order to cover the total amount 
to Active Mallorder Center. 133 Flanders Road. Westborough, 
Mass. 01581 
In our Stores 
Westborough, MA Woburn, MA Long Island, NY 
Mt Laurel, NJ Seattle, WA Santa Clara. CA 
Chicago, IL Los Angeles, CA Detroit, MI 
In Canada 
Quebec. OC Montreal, OC (2) Ottawa, ON 
Toronto, ON (31 Winnipeg MB Calgary, AB 
Edmonton, AT Vancouver, BC 

Please call TOLL -FREE or use 
the Reader Service Card for a FREE copy 

of our NEW, 1989, 240 PAGE CATALOG 
VOICES SUBJECT TO CHANCE WITHOUT NOTICE 

CIRCLE 189 ON FREE INFORMATION CARD 
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CATALOG OR INFORMATION:12131888 -8988 

IN CAL :1 -800- 521 -MARK 

TOLL FREE 1 -800- 423 -3483 FOR 

ORDERS PAID BY = L 

8 Digit 1GHz 
Multifunctional 
Counter I 
FC- -10004 

oa. r,o.o.51,. 

-'- tlbB Betln eïl ] 
F EATUBEE 

Iw. 
M 

w.v e ....« , om1.. ...n r«r ..r r,1 ....... 

w«.1_ ; 
non. ° p.._, T 

MARK V ELECTRONICS INC., 
8019,E.SLAUSON AVE. 
MONTEBELLO CA90640 
FAX- (21 3) 888 -6868 

ONLY 

I5 

N`a 
" B4rreg 

lo 

4LÏ WE ARE 
HERE 

SHOWROOM HOURS: (PACIFIC TIME) 
MON. -FRI. 9:30 to 5:30 SAT. closed 

TERMS t 10 min order S20 t p urU ord. Cel, norm, orwr or oDo. 
Ud., eceVl.dW. mp UPS G,,.. Add ION of toMlwd., lm,n 5251 for moon. 
outs. USA add 2OM 1 m n SS OV 1 ranS11 Immense 1s1 510 lour I ouIOde USA 

v 1 CA rnAenn .1 M All ...do wnlecl t e PI BU, 

pale! of charge wt.., none Any goo1F orovad to 55 b,c1n.IMUST BE 

RETURNED IN ORIGINAL FORM WITH A COPY OF YOUR INVOICE WITHIN 70 
DAYS FOR REPLACEMENT 

* FREE KEY TAG 

* FREE A DDRESSES BOOK 

* FREE DELUXE SCREWDRIVER 

RM1i py A.A..AB.í.,ti-:-:__-?5- 

G ndSo 
Sµff° 

SMg33 

SURROUND SOUND PROCESSOR 

.::. 

A._ ; . _c: -_^A$é ' ? "^ 

150MC 
Digital Si -. 
Frequency 
Counter 
I requenIy 712nytt 10H, 1SOMr1 
E vent Counter 0 to 99999999 Counts 18 Dug.11 
Input SensIOV, Ty CHI range ION, 10Mr1, 50nV11111 

Mlit range 1MHz ISOMII/ 4OHN HILL 

Hnspunse I trle 0 2 second 
NOIES F unt iron Hold the last .npGt 51911,11 

Power Supply IJC6V Battery or DC9V 4,1311101 

UnnenSI0TI 9 7 8 6 11 16 7 3 4 
.155''''' ,bel AND 11,1.1I 91111111 

i 

120W VERSATILE STEREO 
TA -302 POWER BOOSTER AQ 

_.1 %111N0 
0 4ú p P 1 0 509, 
50 

OTL lub twnesloose nd low dnomon of SEw 1014 bean hpe aupu 
Moee PM... TWO. 
W1h orar and low UpISI Inpendec for Weston .o II con match orno on 

p..5Tpl,I bap pow . of portado Found aaPown!, and rl .p.5 of T. 
detE recordar eE to use II can boon wramm FOR of redo and lap play. 

too 
Wdh 10 bared colour LED power 11 111 pow. ron be awIy blrnct 
TA 302 IF 1.51,1. mplator tot both ««Ml and 11nn,np toy ant 

RS 2 PM POS 

RIT IAMA AND TESTED 

INFRARED REMOTE 
CONTROL UNIT 

II 

lr Y 

TY-41 MKV 
^ 
( 1ZV 

850 770 

SSM AND TESTED 
to 
ETS 

)14 

0.15V 2A 
REGULATED TR100A 
DC POWER SUPPLY * 

Alt 85950 Au ro 1151 58950 
fir Output voltage 1 Idludade Dorn 0 ISV DC two Curreni 1,111,1 rang. 

are Mlable FBI selec Ion 300.11A or 2A 
rh An elabote PIOIPOttOn typera Is 451013111 donned, e Be 1wlrRl tent 

FSSEnn9 nghl W,11 appear when the output Is ovellorlO 
4 Hph .pabady and rehab, my .1 resulted by empIOVmg h,gn 111.011 

vol.., regulated IC 

e¡g Ing meler manes the readng nt vota, and current more r11,1 I 

and ...piety 
4 A ref ned c meter and , enclosed for both nu and 

...MM form most untenn lot u441.44I tst ern.0,0 ..,. 

STEREO SIMULATOR TA -3000 AA 

3 

pNAMIC NOISE .tpuCtiUN SYSTEM rl mw uv NAOONL SEMICONDUCTOR 

SPECIFICATIONS 
F ml...I.. n ]ONr 70Rnr 1 Sd Iouc Doom. ODS 70Hr 

yo ar 0 I 7SV . w.e rnmnI. 66v W. mt rII Dav Tma Smt 

II ... Io. J I16... . 
Kn SW AND TESTID 

300W HQ HI -Fl POWER 
AMPLIFIER (MONO) 
TA -3600 Am e i 
OUASI COMPLEMENTARY SYMMETRY WITH um. 
PARALLEL HIGH OUTPUT TRANSISTORS yr. 
SPECIE ICAT IONS 

POWER OUTPUT 300W IRMSI INTO 8 OHMS - 
24S014 IP MP O I INTO 8 OHMS 
S40W IMUSIC POWERT INTO B OHMS 

LOAD IMPEDANCE 4 OHMS OR 8 OHMS 
FREOUENCV RESPONSE i 10.7 200,0007.17 
TOTAL HARMONIC DISTORTION LESS THAN 005% 
INPUT SENSITIVITY AND IMPEDANCE AT 1K HE 

IV 1 4V 76 OHMS 
SUPPLY VOLTAGE DC 175V OR AC 57V 784 

KITIASSM AND TESTED 886/I10 
K' FORMER/10.000 EDV E. GI E 31/I0 

TA -120 MK2 
36W PURE CLASS A 6A v 

MAIN POWER AMP (MONO) 

KIT E 3125ONLY 

PROFESSIONAL 
COLOR LIGHT Ì 
CONTROLLER 

SM -328 

Á1 J... 

F EA I UNES 
1 FOUR GROUPS Of INDEPENDENT OUTPUT SYSIEM1000T'. 
4680W 1103117VI 2 PROF E551ONAL COLOR CONTROL Sb - 

BOARD TYPE, 7 INDEPENDENT INPUT SIGNAL ADJUSTME'. 
GROUPS OE INDEPENDENT DIMMER CONTROL S SPEED L. U', 
CHASER 6 AUTOMATIC CHASING CONTROL SYSTEM 7 F0011 KINDS 
OE SPECIAL CHASING PROGRAM 8 COMBINATION OF PROGRAM AND 
MUSIC CHASING :E FECT 9 FORWARD, BACKWARD CHASING CONTROL 
SM 328 co, np11 contr.. If Fpec,Fnfld for ba11mOHPI mint club dntO and 

S%SIlnement ngnInp r 

employ prefeuron.l colornwnt 
wt. 

and 5.00.13 most., se 

sun en 

TnereIC.e, d capable of producmp nghIng effects by wn9 cha..Tg propret.nd 
fluclu.Hng mum spna1 Thera are two E,1Id, of npetmy reflects The 1,1.1 type 'L 

c ed O groups 
I 

ou14 by musc H9na1 n order to lu.1 the bngnlF, of lour 
noon. Sen mull. spnal eon be separated tnto 11191. med,um Ion A STd Ion 8 
Npuency ante Furthermore Pen group of nphonHF. F IEOrpoutedw 
Tdepend.nt spn.1141 unment The moo. Sand ,F COmpo.5d of 515011,1* .^tots 
and 111,1 1 e m51n POT for e.ePonA .peel I,9nnng .lfcl II has four cna+ 

move.. 
D,mantmn, 14 5 16 8 15 16 7 1 16 

AM er0 tested SI5000 

STATE OF ARTS HQ FET ST. PRE -AMP 
w rICH 

COLOR LIGHT CONTROLLER TY -23B _ /m - - 

on.Y 

IL urF CR Rr EO wrro a. Io 

A coven M OC 1M . .D.<. rrnMá.or 

7 t717w MOS .w A55 p TESTED 5699575 
rE wme..mR, . R rAT7600 OE T A 1Nft 8201E 

HIGH QUALITY PRE -AMPLIFIER 
WITH 10 BAND EQUALIZER 

TA -2500 

TALKING C /c1Es{ñn4 /Polly 
CLOCK * 'tell 'role 

No 5601 
No 5604 

Pit AND In..d 843 38 

41/2 HI- PRECISION D.P.M. 
SM-48A AAA 

SPECIFICATIONS 
4'. dgrt 14mm red Wife dlwlay wln over bad 1M17 

MU11 1unclon Including BCD, BUSY STROBE output, very 
mu... for micro computer 

MEMORY ST YSTEM CAN HOLD Irte Input ...no for comp+ 
neon and mormor 

Raspe OC von.pe DC1mV 2000A 
DC surf .11 DCIuA 204 

ACCUI.cy OC002S.t 2dept 
POP. DC56V at 7001nA 
DIMENSIONS 3 314" IWI 1 7/8" IRI I 1116' IDI 
IME ET WITH DIN STANDARD OF W GERMANY 1 

Kn /ASSM. AND TESTED & CAL 847.20/55,80 

We've rated 

Our goods with 
a indicating 

the level of 

difficulty for 

kit assembly 

A beginner 

level. 

Tmrntcrmediat- 
j) level, 

AAA .Idvanced 

level 

A *Indicates the 

product has 

already been 

ssemblld 

120W MOSFET POWER 
TA -477 PP. AMPLIFIER 

49 AMP 
I 

8_ ' 
90 00 

100W+ 100W NEW CLASS A DC STEREO PRE -MAIN AMP 

. P 

2 
,AI 

KdQ r+ % 
VITAL C8114T IET171EMEp 5 26 S' I - .' 

ELECTRONIC ECHO AND 
REVERBERATION E iADC 

AMPLIFIER 

S 93 30 5 "680 

YAMATO 4001 3T/2 DIGITAL 
MULTIMETER -V- 

. _Vu WAS S3 80 

1NOW$221. 

Q/ pNI-Y 
( 

rn,1 .mpl,ller c ,, of 1n ow TIM d,Ife.enital apes and H. 
25249 25K 174 match at 

of 
E i component *nose 11<ou. 

end tr responsi supr ortpi n . Poww trans 

Tnweroefoe 1n ampl.l.er n lttgh Itdehty and weeeoe a power ov, 
reAUD.n Spec l.I.m I u.tabnfo repr14u.n9r,aaj1yer.dmM.nm,. 
vy Dulv .eat 5te5 w th 28 r.Ua11m1 .s mcll.bd 

K,1a 1613 00 

Mare CabeetKFO,mer 5330074 00 

.AMATO 4001 l a 7 0, 
1 , .. Ar.T UIGITII. -IME Tf rI I 

I n EE1 LCDw, a.er,g,,.I.+eIADVANTAI,fI.I,.ynrcurrv 
. t, ,r,np Htgne,mpedance as 119 error n r sotch 

al t 6 comm., 
m 

26 m.arecnnt range e lade w.der 
1. ,_ I n Ow, 11puln nT 6n1ov. hT1e.v 1. e pee..1 on dnpl.y LSI 

.5 plovdel ngn e1.1noilty and duradTy Me.nmrnenl p 11.óe ! 
1, + O^9..pnr, 1,I1 Measures ONLY6 j(." A'S 4".I" 

CIRCLE 93 ON FREE INFORMATION CARD 
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Mad Gide, E ieclron: Worldwide meco Mail -Order Electronics 
24 HOUR ORDER HOTLINE CUSTOMER SERVICE (7AM -5PM PST) 

415 -592 -8097 415- 592 -8121 ELECTRONICS 

NEC V20 8 V30 CHIPS 
Replace 

Increase Its Speed by up to 304 
PC and 

Part No Prig 
UPD70108 -5 (5MHe) V20 Chip $ 7.49 
UPD70108 -8 (BMHe) V20 Chip $10.75 
UPC/70108 -10 (1OMHz)V20Chip $14.95 
UPD7O116 -8 (BMHe) V30 Chip $11.95 
UP070116 -10 (10MHZ)930OUP $19.95 

7400 
Part No 1-9 10 Part No. 1-9 10 

7400 29 .19 7485 09 59 
7402 .29 .19 7486 45 35 
7404 29 .19 7489 195 1,85 
7405 35 25 7490 49 39 
7406 39 29 7493 45 35 
7407 39 .29 74121 39 29 
7408 35 25 74123 49 39 
7410 29 .19 74125 55 45 
7414 49 39 74126 55 45 
7416 35 25 74143 495 485 
7417 35 25 74150 135 125 
7420. .29 19 74154 135 125 
7430 29 19 74158.. ....149 139 
7432 . . 39 29 74173. . . .79 .69 
7438..... .39 29 74174 .59 49 
7442 49 .39 74175. .59 49 
7445 . .. .. .79 69 74176 . .. . .79 69 
7446 89 79 74181 1 95 1.85 
7447 89 79 74189. . 1.95 1.85 
7448 195 1.85 74193 79 69 
7472 39 .29 74198 185 1.75 
7473 .39 29 74221... .. .99 89 
7474 39 29 74273 195 1.85 
7475 49 .39 74366 59 .49 
'476 45 35 74367 59 49 

74LS 
4ií.,4, . - 9 ..11.,19, 

;4LS02... 28 18 7415166... 89 79 
748504 28 .18 74LS173.,.., 39 29 
741_505 28 .18 74LS174 39 .29 
748S06 59 .49 7485175 39 29 
74LS07 59 .49 74LS189.. , .. 3.95 3.85 
741_508. . 28 ,18 74L5191 59 49 
741510. 26 .16 74LS193 69 59 
741514 .49 39 74LS221 69 59 
741.527. 35 25 74L5240.... 59 49 
741530 .. 28 18 74LS243 69 59 
74LS32. 28 .18 74LS244 69 59 
741542. 49 39 74L5245 79 69 
741547.. ,89 .79 7415259 99 89 
74í573... . .39 29 74LS273 89 79 
741874. 35 25 74LS279 49 39 
74LS75. 39 .29 7415322 349 3.39 
74LS76 39 29 741 Sus 49 39 
]41$85 59 .49 7415366. 49 .39 
741586. 29 19 7415367.. .. 49 39 
741_590 49 39 7412368 .49 39 
741593 49 .39 7415373 79 .69 
74L5123 49 39 74LS374 79 69 
74LS125.. .. .49 .39 7412393 89 .79 
7415138.... 49 39 74L5590 595 5.85 
7415139 49 39 7415624. 195 1.85 
7415154 1 19 1.09 7415629 2 49 2.39 
7412157 45 35 74L5640 109 99 
7415158.... .39 29 7415645 ... 109 99 
7415163 .49 39 7415670 99 .89 
74LS164 59 49 741_5688 2.39 229 

74S /PRO 
25 74S188' .. 149 

4-,04 . 25 745189 149 
74508. 

. . . .29 745196 . . . . . . . 1.49 
74510 . . 25 745240 139 
'4632 ... .29 745244 119 
74574. .. .29 745253 59 
'4585.. . .89 745287' 149 
4586 29 745288' 149 

745124. 149 745373 149 
745174 49 746374. . 1 49 
74517, 49 745472' . 2 95 

74F 
'4F00 .... .25 
'4F04 25 
'4F08 25 
'4610 25 
'4F32 25 
'4F74 29 
'4F86 9 
4E138 

74F139 59 
74F157 59 
74F193 . .. 295 
746240.. .69 
74F244. 69 
74F253. 59 
74F373 79 
74F374 79 

CD-CMOS 
04001 
D4008 
D4011 
D4013 
04016 
04017 
D4018 
04020 
D4024 
D4027 
04030 
D4040 
.D4049 
04050 
04051 
04052 

I D4053 
04063 
04066 
134067 

c D4069 
04070 
040î1 

19 
59 
.19 
29 
29 
49 
59 
59 
45 
35 
35 
65 
29 
29 
59 
59 
.59 

1.49 
29 

1.49 
19 

25 
22 
22 

CD4076 
CD4081 
CD4082 

CD4094. 
C040103 
0040107 
C04510. 
004511. 
C04520 
004522. 
C04538. 
C04541 
CD4543 
C04553. 
C04555 
C04559 
CD4566 
C04583 
C04584. 
C04585. 
MC14411P 
Mc14490P 

59 
22 
22 
35 
89 

1.49 
49 
69 
69 
75 
79 
79 
89 
79 

3.95 
79 

7.95 
1.95 

59 
49 
69 

795 
4 49 

MICRO 
MISCELLANEOUS CHIPS 

pot No Price 

ESSOR COMPONENTS 
6500/8800768000 Cont. 8000 SERIES Cont. 
Pol No. Price Pert No. Price 

D765AC 395 6845 275 8228 195 
WD9216... ......3.95 6850 195 8237-5 425 

6852 ............ .75 8243 175 
6854 119 8250A 495 
MC68000L8 9.95 82508 (For IBM) 5.95 
M068000110 11 95 8251A 169 
14068010110. . 19.95 8253-5 195 
140680286128 . 9995 8254 3.95 

8255A5 295 
8259-5 225 

80031 9.95 8272 3.95 
8035 149 8279-5 295 

2808..... ....275 8073 695 8741 995 
213013-CTC .395 8060A 225 8742 19.95 
2806-P10... .. 3.95 8085A 249 8748(25V) 795 

8086 395 8748H 11160611219),..995 
8086-2 695 8749 995 
8087 (5MHz) 99.95 8751 3 5-884171.. . 39.95 
8087-1 (10MHz) .229.95 8751H 135-12MN71 .. 44.95 
8087-2 (8MHz) . . . 159.95 8755 1195 

lN. MA, ZOOS SERIES 
Z80 1.19 
Z60-CTC 129 
Z130-PIO 1.29 
Z80A 129 
Z80A-CTC 1.65 
280A-DART 495 
ZBOA-PIO. 189 
Z80A-S10/O. 3.95 

MN SEINES 

116OO/OWO/0000/ SER, 
6502. . . . 265 
6513021CMOS) 7 75 

195 
295 
5 49 
295 

15.95 
195 
295 
1 25 
1 75 
349 

6522 
6532 
6551 
6508024585) 
6800 
6802 
6810 
6821 
6840 

8068 495 
8088 -2 695 
8116 495 
8155 249 
8155 -2 349 
8156 295 
8203 695 
8212 229 
8224 2.25 

DATA 
ADC0804LCNT.79 
ADC0808CCN 5.95 
ADC0809CCN ..3.69 
ADC 1205CCJ-1 19 95 
DAC0808LCN 175 
DAC1008LCN 9S 

AY-3-1015D 
AV-5-1013A 5 

MICROPROCESSOR S 4 E! 
Pa,t Nu Arce 

8052AHBASIC CPU w /BASIC Interpreter $24.95 
MC68008L8 32 -Bit MPU (8 -Bit Data Bus) $9.95 
MC68701 8 -Bit EPROM Microcomputer $14.95 
MC68705P3S 8 -Bit EPROM Microcomputer $9.95 
MC68705U3S 8 -Bit EPROM Microcomputer $10,95 
80286 -10 16 -Bit Hi Performance MPU $69.95 
80287 -8 Math Co- processor (8MHz) $244.95 
80287 -10 Math Co- processor (10MHz) $309.95 
80387 -16 Math Co -proc. (16MHz) GRID ARRAY $474.95 
80387 -20 Math Co -proc. (20MHz) GRID ARRAY $749.95 

Pert No 
DYNAMIC RAMS 

COMMODORE CHIPS 

Paie 

'411615 16,384 x 1 (150n5) 1.09 
4128-20 131,072. 1 12006$) IPppyWül.. 325 

'4164100 65,536 x 1 (100na) 3.69 
'4164120 65,536 x 1 (1206$) . 119 
'4164150 65.536x 1 (15a) 289 
'4164200 65.536 a 1 (2004s) 1.95 
95854416-12 16384 x 4 (1206$) . 7 75 
'41256-60 262,144 x 1 (80ns) 13.75 
41256-100 262.144 x 1 (1006$) 1325 
'41256120 262.144 x 1 (12048) 12.95 
'41256150 262.144 x 1 (15060) 1225 
'41464-15 65.536 x 4 (15Or$) (4464) 1295 
'511000P-10 1,048576x 1 (10Ox$) 1 Meg... 39.95 
'514256P-10 262,144 o 4 (10X7r1s) 1 Meg . 69.95 

STATIC RAMS 
'201612 2048 x 8 (120rV;). . - . . 495 
2018-45 2048 x 8 145ns1 6 95 
2102 1024 x 1 (350ns) 89 
2114N 102404 14505s1 99 
211474-21_ 1024 x 4 1200691 Low Ftxnrer 1.49 
21C14 1024 x 4 (200ns) (CMOS) 49 
5101 256 x 4 (450ns) ICMOSI 295 

461161.-3 2048 x 8 (151s) (CMOS). 4.19 
'6116LP-3 2048 x 8 1150ns) LP CMOS 619 
'6264LP-12 8192 x 8 (120ns) LP CMOS. . 10.95 
'6264P-15 8192 x 8 (150n$) (CM06). . . 9.95 
'6264LP-15 8192 o 8 (150x$) LP CMOS. . 1025 
6514 1024 x 4 (350ns) (CMOS) 3.75 

4325615L 32.768 o 8 (15u) Low Power. 14.95 
'62256LP-12 32.768 x 8 (120ns) LP CMOS. . 1695 

TMS2516 
TMS2532 
7M32532A 
TM52564 
T6432716 
1702A 
2708 
2716 
2716-1 
27C16 
2732 
2732A-20 
2732A-25 
27032 
2764-20 
2764-25 
2764A-25 
2764-45 
27064.15 
2712620 
27128-25 
27128A-25 
27C128-25 
27256-20 
27256-25 
27C256-25 
27512-20 
27512-25 

EPSOM 
2048 x 8 (451310) 25V 695 
4096 x 8 (450rt$) 25V 595 
4096 x 8 (45065) 21V 4 49 
8192 x 8 145010) 25V 695 
2048 x 8 (45á15) 3 Voltage. . . . . 695 
256 x 8 11 ps)_ 495 
1024 x 8 (450ru) 695 
2048 x 8 (45059) 25V 375 
2048 x 8 (35068) 25V 4 25 
2048 x 8 (45áu) 25V (CMOS) 425 
4096 x 8 1450n8) 25V 395 
4096 x 8 (200ns) 21V 4 25 
4096 x 8 125018121 V 395 
4096 o 8 (450ns) 25V (CMOS). . . 4.95 
8192 x 8 (200ns) 21V 425 
8192 x 8 (251318) 21V 3.59 
8192 x 8 12506u1 12.5V 369 
8192x8 (45$) 21V 339 
8192 x 8 (15008) 125V (CMOS) 5.95 
16.384 x 8 (200x$) 21 V 695 
1638488 (25008) 21V 595 
16.384 x 8 (2504) 125V . . 5.25 
16.384 x 8 (250x4) 21V (CMOS). 
32,768 x 8 (200u) 125V 

5.95 
695 

32,768 x 8 (25060) 125V 549 
32.768 x 8 1250ns1 12.5V (CMOS) 6.25 
65.536 x 8 (20064) 125V 1095 
65.536 x 8 (25095) 125V 995 

UMW 
2816A-25 2048 o 8 1250ns) 5V ReatlM48e, . . 625 
2817A 2048 o 8 1350ns1 5V Reatl7Wrlte.. . 7.95 
2865A-30 8192 x 8 (300ns) 5V ReaUNNde. 995 
52813 (21V) 2048 x 8 1350ns1 5V Read Only I 49 

Pen No Price 

LAG570 995 
W01770 695 
S13052P 125 
6504A 1 19 
6507 295 
6510 1295 
6522 295 
6525 495 
6526 14.95 
6532 _ .. 549 
6545-1. 
6660 1095 
6567 24.95 
6569 15.95 
6572 10.95 
6581112V). . . . . 12.95 
6582(9V) 14.95 
8502 795 
8564 495 
8566 995 
8701 
8721..... .. 

8722 
'251104-04 
310654-05. . 

318018-03 
318019-03 
318020-04... 
325302-01 
325572-01 . 

'82S100PLA" 
901225-01.. 
901226-01 

14.95 
13.95 
12.95 
. 995 
1295 
12.95 
12.95 
1495 
17.95 
15.95 
15.95 
15.95 

901227- 03..... .. 15,95 
901229 -05 1595 

No specs available 
-Note 82S100PLA - 

U17(C -64) 

'74C/CMOV 
74000 

74002 

74004 

74008 

74010 

74014 

74032 

74074 

74085 

74086 

74089 

74090 

740154 

29 740174 49 

29 740175 49 

29 740221 179 

29 

19 

49 

29 

49 

1 49 

29 

395 
99 

295 

740240. I 19 

740244 179 

740373 195 

740374 I 95 

740912 795 

740915 139 

740920 495 
740921 495 
740922.. 395 
740923 395 

MISC. COMPONENTS 
TANTALUM CAPACITORS 

781135 1y1 n 351 v 114 /3547N18350 45 
111/35 lo) 8 35V 19 1168735 6.8e1 8 35V 49 
112.2/35 2.2x1 8 351 25 11410/35 10x(8 35V 59 

POTENTIOMETERS 
Vales ayslat a Onset duns 06 space marled "XX ") 500(1 1K. 2K 
SK 1pl 206 50K 100K 2006 1MEG 

43PXX X. W a n . 1 5 Tun .99 I 63PXX 5 Na11.1 tun .89 

TRANSISTORS AND DIODES 
2íN2122. 

13 12907 13 194014 12 

N2222Á 19 2,44401 12 194148 27 
293055 65 16270 25 194735 29 
793904 (2 19751 15 Cí0661 49 

SWITCHES 
JMT 123 SPOT On-On 1.191 206 -8 SPOT 16-pin DP 1.25 
MPC 121 SPOTOn47n -061.19 MS 102 51157 Momentary .39 

D-SUB CONNECTORS 
D825P Male. 25-pó .69 0625S Female. 25-pn .75 

LEDS 
131 XC556Y TIh. teem 17 
17 f 07,5560 TI'. Clea,lnal 17 

IC SOCKETS 
Low Profile Wt. Wrap (Gold) Level n2 

9LP 11 8WW 59 
14LP 12 14WW 65 
16LP 13 16WW 69 
24LP 25 24 WW I 19 
28LP 27 78545 1 39 
40) P 75 .IOWW I 70 
Se4Nrtait Standen/ Isola a belt Meader Plug Sockets Also available 

005568 TIN .Fled 
XC5566 it', G,een 

74HC HI-SPEED CMOS 
Pot No. Price Pert No. Price 
74HC00 19 74HC175 59 
74HCO2 19 7414C221 89 
74HC04 19 741íC240 69 
74HC08 19 74110244 79 
741-1CIO 25 74HC245 79 
74HC14 29 74HC253 49 
74HC30 25 74HC259 49 
74HC32 29 74HC273 59 
74HC74 29 74HC373 69 
74HC75 35 74HC374 69 
74HC76 35 74HC595 129 
74HC85 55 74HC688 1.49 
74HC86 35 74HC943 895 
74HC123 69 741-104040 89 
74HC125 49 74HC4049 39 
7414C)32 49 74HC4050 39 
741-IC138 45 74HC4060 99 
74HC139 45 74X04511 119 
74HC 154 1 49 741-IC4514 1 79 t 74HC4538 

viC4543 

74HCT - CMOS TTL 
74617 
74HC' 
74HC11W 
74HCT08 
74HCT10 
7 4HCT32 
74HCT74 
74HCT86 
74HCT1 38 

-.1HC7139 
'4HCT157 

79 74HCT174 3', 
.17 74HCT175 39 
17 74HCT240 69 
19 74HCT244 59 
29 74HC1245 69 
25 7414CT373 49 

LINEAR 
050026CN 
TL074CN. 
TL084CN 
AF100-1CN 
LM307N 
LM309K. 
LM311N 
LM317T 
LM318N 
LM319N 
LM323K 
LM324N. 
LM338K 
LM339N. 
LF347N. 
LM348N 
LM350T 
IF351N.. 
LF353N 
LF355N 
LF356N 
LF357N 
LM358N 
LM360N 
LM361N. 
LM380N-8 
LM386N-3 
LM387N. 
LM393N 
LM399H 
LF411CN 
TL197ACN 
NE540H 10540X1 
065559 
081.555 
1645560 
NE558N 
LM565N 
LM567V 
NE592N 
LM711CN 
LAA747CN. 
MC1350P 
MC1377P 
MC1398P 

.,4..1N 

95 
99 
89 

8 95 
39 
25 
39 
65 
99 
29 

349 
35 

449 
39 

1 49 
69 

2 95 
39 
49 
79 
79 
89 
49 

195 
149 

99 
89 

1 09 
39 

3 49 
79 

149 
99 
29 
59 
45 
79 
89 
75 
75 
29 
49 
89 

2 29 
4 95 

99 

LA/1458N 35 
LM1488N 45 
DS11C88N (CMOS) 1 19 
LM1489N 45 
DS14C89NICMOSI .1.19 
LM1496N .69 
64016489 2.95 
LM1871N 1.95 
154187219 195 
LM1896N-I 149 
ULN2003A 75 
X82206 3.95 
X82211 2.95 
X82243 1.95 
261529 2.95 
26LS31 99 
26LS32 99 
261S33 149 
LM2901N 25 
LM2907N 129 
LM2917N 18 pc) 1.79 
MC3419CL 395 
MC3446N .99 
1.4C3450P .49 
MC3470P 1.19 
MC3471P .99 

M C3486P 1. 
MC3487P .99 
LM3900N 49 
11439050 125 
LM3909N 89 
LM3914N 1.79 

NE5532N 1.69 
NE5534 69 
78051( 1LM3406-51 1.39 
78126(LM3406-12) 1.39 
781 514 (LM340K-15) . . 1.59 
78057 IL143407-51 , .45 
781271LM3407-12) .. .45 
78151 ILM340T-151 45 
7905K (LM320K-5) 1 49 
79051 ILM3207-51 49 
75472 49 
75477 1 29 
MC145106P 195 
MCI 45406P 2.95 

PARTIAL LISTING OVER 4000 COMPONENTS AND ACCESSORIES IN STOCK! CALL FOR QUANTITY DISCOUNTS 
*RAM'S SUBJECT TO FREQUENT PRICE CHANGES 

CIRCLE 114 ON FREE INFORMATION) CARD 
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COUNCIL 

RS232 QUICK TESTER 

The OTSS quickly determines the proper RS232 
configuration required to interface two peripherals. 
Simply slide the switches and determine by the 
LEDs which configuration works best. 
OTSS $49-96 $29.95 

JAMECO SOLDERLESS 
BREADBOARD SOCKETS 

JE23 JE24 
Pan Dim. Contact 
No. L W P ornb 

J127 
Beldrnn 
Pos poca o 

JE20 6u4 x x. 200 
JE21 31a x 21ro 400 
JE22 6`h x 14e 630 
JE23 6% s 21ro 830 
JE24 617 x 341 1,360 
JE25 6!7 x 41/4 1.660 
JE26 2.390 
JE27 3.220 

O $ 2.95 
O $ 4.95 
o $ 5.95 
o $ 7.95 
2 $14.95 
3 $22.95 
4 $27.95 
4 $37.95 

COMPUTER PERIPHERALS 
Jain eco 

IBM PC:/XT /AT 
Compatible 

Motherboards 
AMI 
BIOS ROMs 
included JE1001 

JE1001 4.77/8MHz (PC/x'T) $ 89.95 
JE1002 4.77/10MHz (PC/XT). . . $109.95 
JE3005 8/12MHz (AT) $329.95 

Jameco 
Computer al 
Power 
Protection JE1190 

JE1190 Power Base $29.95 
JE1191 6- Outlet Power Strip $11.95 

Jameco IBM PC/XT/AT 
Compatible Keyboards 

1 1 IKí#alki11tStIIWIsta1lE`p,,,iä:k 

tff 
* t t{{Spp) t F t t 

t '! {l'i-ttj"fk t:It r, f l'. t; # 13 
4.4k3 

t\ 
..........,-....,. t4 : 

JE1016 Pictured 

JE1015 Standard AT layout 1sT /AT) .. S59.95 
JE1016 Enhanced layout (ST ATI ... 569.95 

DATA BOOKS 
104100 NSC Linear Data BooleVOl 1 1881... . 514.95 
104200 NSC Linear Data Book -Vol II (88).... S 9.95 
104300 NSC Linear Data Book -Vol III 1881.. . $ 9.95 
210830 Intel Memory Handbook 188) $17.95 
230843 Intel Mcroantem Hndbk sel (ee) $24.95 

IBM PC /XT 10MHz 7brbo Compatible Kit 
With 640K RAM 

4.77'10MHZ Turbo Motherboard 

JE1002 (AMI BIOS ROM) 
includes 

JE1014 Turbo Flip -Top GN 69.95 
JE1015 XT /AT Compatible Keyboard 59.95 

52S" DSDD Disk 
JE1021 Drive (Berge Bezel) 89.95 
JE1031 Mini 150W Power Supply 69.95 

Multi I/O with Controller 
JE1071 and Graphics 119.95 

12 Monochrome 
AMBER Amte. Monitor 99.95 
4164 -120 Panty RAM (2 chips) 5.90 
41256 -120 512K RAM (18 chips). 215.10 
41464 -12 128K RAM (4 chips) 51.80 

Regular List $892.45 

SAVE $ 192.50! 

[ 
var. 
OAMua 

7.747"'f 

COMPUTER PERIPHERALS 
Zuckerboard 30Meg Hard Disk Drive 

Board for Tandy 1000, 1000A, 
1000SX, 1200, 3000 and 3000HL 

30 Megabytes formatted capacity Uses 
only one slot Pre -formatted with MS -DOS 
T30MB30MB Hard Disk $599.95 $399.95 

- Seagate 20,30 
40 and 60MB 

Half Height 
Hard Disk 

Drives 
ST225K (pictured) 

20MB Done only (PC/XT/AT) $224.95 
20MB w /Control$« (PC/XT) $269.95 
20MB w /Controls .r (AT) $339.95 
30MB Drive only (PC /XT/AT) $249.95 
30MB w /Controller (PC /%T) $299.95 
30MB w /Controller (AT) $389.95 
40MB Dnve only (PC /XT /AT) $429.95 
40MB w/Cont Caro (PC/XT) 5469.95 
40MB w /Controuxx Card IATI $539.95 
40Ma Fast 28ms (DrM only) $499.95 
60MB Dee only (PC/XT/AT) $499.95 
60MB w /Controuer (PC/XT) $549.95 
60MB w /Controller Card (AT) $639.95 

JE3003 IBM Comp. PC /XT 10MHz Turbo Kit S699.95 
IBM COMPATIBLE DISPLAY MONITORS 

12" Amber Monochrome - 
TTLInput. High Resolution (PG/XT/AT) 

AMBER $99.95 
14" RGB Color - CGA Compatible 
Amber /Green /Color Switchabte, 640 e 

200 Resolution (PC /XT /AT) 

CTX2410 $279.95 cram 
14" EGA Color - EGA /CGA Compat.. 720 x 350 Max. Resolution (PC /XT /AT) 

TM5154 $399.95 
14" EGA Monitor and EGA Card - EGA compatible. 720 x 350 Max 
Resolution - displays up to 16 colors (PC /XT /AT) 

JE1059 $519.95 

14" Multiscan Color - VGA/PGC /EGA compatible. 800 x 600 Max Reso- 
lution (PC 'XT 'AT) 

TM5155 $549.95 

IBM PC /XT /AT COMPATIBLE CARDS 

Graphic 
Display 
Cards 

JE1050 

JE1050 Mono Graphics Lard w /Printer Port (PC/XT/AT) $59.95 
JE1052 Color Graphics Card w /Printer Port (PC /XT /AT) $49.95 
JE1055 EGA Card with 256K Video RAM (PC /XT /AT) $159.95 

Multi I/O with Drive Controller 
JE1071 and Mono Graphics (PC /XT) $119.95 

Multifunction, I/O and Expansion Cards 
I/O Card with Serial, Game, Parallel Printer 

JE1060 Pon and Real Time Clock (PC /XT) $59.95 
JE1061 RS232 Serial Half Card (PC/XT/AT) $29.95 

I/O Card with Serial, Game and 
JE1065 Parallel Printer Port (AT) $59.95 

Expand to 384K (zero -K on- board) Multifunc w /Serial 
JE1078 Game, Parallel Printer Port AReal TimeClock (PC /XT) . $69.95 

2MB of expanded or extended memory 
JE1081 (zero -K on- board) (AT) $119.95 

3MB of expanded or extended memory, parallel printer 
port. port and 

JE1082 (zzero Kron- board) (AT)me 
port 

$169.95 

Floppy and Hard Disk Controller Cards 
JE1040 360KB Floppy Disk Drive Controller Card (PC /XT).... $29.95 
JE1041 20 /40MB Hard Disk Controller Card (PC /XT) $79.95 
JE1043 360K/720K/1. 2MB /1.44MB Floppy Disk Cont. (PC /XT /AT) $49.95 

360K/720K/1.2MB/1.44MB Floppy /Hard Disk 
JE1045 Controller Card (AT) $149.95 

ST225 
ST225XT 
ST225AT 
ST238 
ST238XT 
ST238AT 
ST251 
ST251XT 
ST251AT 
ST251-1 
ST277 
ST277XT 
ST277AT 

40MB Tape Back -Up for IBM PC/XT /AT 

DJ 10 40MB Tape Back -Up $349.95 
TB40 40MB Time Cartridge $24.95 

Jameco 5.25" PC /XT 
& AT Compatible 

Disk Drives 
JE1022 1Piciured) 

JE1020 360K Black Bzl (PC/XT/AT) . .. $ 89.95 
JE1021 360K Berge Bzl (PC/XT/AT) . . . $ 89.95 
JE1022 1 21.18 Berge Bzl (PC/XT/AT) .. $109.95 

3.5" PC /XT /AT Compatible Disk Drives 
3.5 720KB (Bezels and Inswlabon 

MF353B Kit incmdedl(PC /xT /AT) $41956 $109.95 

MF355B Kit inci deal lPC 
(Bezels Installation 

MF355B XT/AT) 95 

Datatronics 
2400/1200/300 Modems 

NEW, Pocket Version' 
Hayes commandcoml 

Ole Bell 103/212A r. 
patible Auto -dial /ai 
answer FCC annr' 

1 -year wilt, i 

...Mile 
Software .- 

1200P 1200/300 Baud Pocket Modem 5 99.95 
1200H 120°/300 Baud Internal Modem $ 69.95 
2400S 2400/1200 /300 internal Modem $129.95 
1200C 1200/300 Baud External Modem $ 99.95 
2400E 2400/1200/300 E. ter nai Modem $169.95 

TEST EQUIPMENT 
Metes M4650: 

Handheld. Ingh accuracy 
49 Digit LCD 

Manual ranging with Oven 
Protection 
Audible continuity tester 
Tests AC /DC Voltage. 

5 . Resistance Continuity :_; ue Capacitance. Frequenty 
One year Warranty 
Site 7 L. 3', W 

M4650....$99.95 lt( 
U.S. Funds Only 
Shipping: Add 50/0 plus $1.50 Insurance 
(May vary according to weight) 

California Residents: 
Add 6 %, 6'/20/o or 7% 

Sales Tax 
c 1988 Jameco Electronics 12/88 

$20 Minimum Order 
IBM is a registered trademark of International Business Machines 

'MasterCard 

Mail Order Electronics worldwide arreco 
ELECTRONICS 

e 

VISA" 

1355 Shoreway Road, Belmont, California 94002 
24 HOUR ORDER HOTLINE (415) 592 -8097 The Following Phone Lines Are Available From 7AM -5PM PST.: 

Customer Service (415) 592 -8121 Technical Assistance (415) 592 -9990 Credit Department (415) 592 -9983 All Other Inquiries (415) 592 -7108 

Data Sheets - 50C each 
Prices Subject to Change 
Send $2.00 Postage for a 

FREE 1989 CATALOG 
FAX Numbers: 415 -592 -2503 

or 415 -595 -2664 
Telex: 176043 

CIRCLE 114 ON FREE INFORMATION CARD 
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SEND FOR 

FREE 
1988 C 

FAST SHIPPING 

* QUALITY PARTS * DISCOUNT 
PRICES O n SWITCHES £LECTROCS 

1 0 AMP (iLL TRANSISTORS SOLID STATE MINIATURE TOGGLE 

WE STOCK OVER 
4,000 ITEMS... 

CALL OR WRITE FOR OUR 
FREE 

CATALOG OF PARTS! 
RESISTORS CAPACITORS DIODES CABLES 

BRIDGE RECTIFIERS CHOKE COILS CRYSTALS 
CRIMP CONNECTORS LAMPS HEAT SINKS MO- 

TORS SUB MINIATURE D CONNECTORS TRANSIS- 
TORS I.C'S PROTO BOARDS POTENTIOMETERS 

POWER SUPPLIES JACKS PLUGS SWITCHES 
PERF BOARDS FANS FUSES SHRINK TUBING TIE 
WRAPS TOOLS KEYPADS VIDEO ACCESSORIES 

RELAYS S.C.R'S TRANSFORMERS TELEPHONE 
ACCESSORIES RIBBON CABLE CIRCUIT 

BREAKERS VOLTAGE REGULATORS 
AND MANY OTHER ITEMS.... 

PIEZO WARNING 
DEVICE 

Murata Ene # 
PKB8 -4A0 

High pitched 
audible alarm. 
Operates on 
3 - 20 Vdc CO 20 ma. 1' high 

X 7/8' dia P.C. board mount 
CATO PBZ -84 $1 75 each 

SOUND ACTIVATED BOARD 
Designed to react to high pitched sounds. Each 

board contains many useful parts 
including a condenser mike. 

Operates on 6 Vdc. 
Instructions included. 
CATI SAB $2.50 each 

CTI 
PN2222 
2N2904 
2N2906 
PN2907 
2N3055 
PN3589 
2N3904 
2N3908 
2N4400 
2N4402 

T1R 
NPN 
PNP 
PNP 
PNP 
NPN 
NPN 
NPN 
PNP 
NPN 
PNP 

2N5400 PNP 
2N5880 PNP 
2N5882 NPN 
MJ2955 PNP 
MJE2955T PNP 
MJE30557 NPN 
TIP30 NPN 
TIP31 NPN 
TIP32 PNP 
TIP41 NPN 
TIP42 PNP 
TIP121 NPN 
TIP128 PNP 

CAM .MICE 

TO -92 5 for 75 
TO-5 3 for $1.D0 
TO-18 3Ior $1 00 
TO -92 5for 75 
TO -3 81.00 each 
TO-92 5Ior 50 
TO -92 51or 75 
TO -92 5for 75 
TO -92 5 for 75 
TO-92 5 for 75 
TO -92 4 for $1.00 
TO-3 $2.00 each 
TO -3 $2.00 each 
TO -3 1.50 each 
TO -220 75 each 
TO -220 .75 each 
TO -220 75 each 
TO -220 .75 each 
TO -220 75 each 
TO -220 75 each 
TO -220 .75 each 
TO -220 .75each 
TO -220 75each 

RELAYS SWITCHES 
all rated 5 Amps 

ELECTROLM S2181 
CONTROL: 

Rated 5.5 to 10 Vdc 
',will operate on 3 -32 Vdc) 

LOAD: 
10 Amp @ 240 Vac 

2 1/4- X 1 3/4' X 7/8' 
CATI SSRLY -10B 

$9.50 each 
QUANTITY DISCOUNT! 

10 for $85.00 
25 for $175.00 
50 for $300.00 
100 for $500.00 

24 VOLT D.C. SOLENOID 
Intermittent duty cycle. 240 ohm coil 

Mounting flange is 1 1/8' wide. 411 

Solenoid body 11/2' X 1/2' X1/2". 
CATI SOL-34 $1.00 each 10 for $8.50 

100 for $75.00 Large Quantity Available 

XENON TUBE 

1" long tlashtube prepped 
with 3 1/2' red and black 
leads. Ideal for electronic 
flash or strobe projects. 
CATO FLT -3 2 for $1 00 

NEW! STROBE KIT 
Variable rate strobe kit, flash- 
es between 60 to 120 times 
per minute. Will operate on 

either 6 or 12 Vdc depending 
upon how you wire the circuit. 

Comes complete with P.C. 
board and instructions for 

N, A. 14/ 

CATO 
easy assembly. 

STROBE -1 $7 50 each 

NICKEL -CAD 
(RECHARGEABLE) 

BATTERIES 

'SPECIAL 
AAA SIZE 

Panasonic N P -18AAA 
1.2 volt @ 180 mAh 

CATO NCB -AAAX 
$1.50 each 

10for $13.50 
¡100 for $125.00 

LARGE QUANTITIES, 

MI 
AA SIZE $2.00 each 

1.25 Volts 500 mAh 
CAT# NCB -AA 

AA SIZE $2.20 each 
WITH SOLDER TABS 
CAT# NCB -SAA 

C SIZE $4.25 each 
1.2 Volts 1200 mAh 
CAT# NCB -C 

D SIZE $4.50 each 
1.2 Volts 1200 mAh 
CAT# NCB -D 

WALL 
TRANSFORMERS 

ALL PLUG 
DIRECTLY 
INTO 
120 VAC 
OUTLET 

6 Vdc @ 200 ma. $2.25 
CATI DCTX -620 

6 Vdc @ 750 ma. $3.50 
CAT* DCTX -675 

9 Vdc @ 250 ma. $2.50 
CATI DCTX -925 

12 Vac @ 930 ma. $3.50 
CAT* ACTX -1293 

18 Vac @ 1 Amp. $3.50 
CATIACTX -1885 

PROTO 
BOARD 

Large enough to 
design most 

experimental circuits. 
This prolo board 

measures 
6 3/4' X 2 1/2'. 

Contains main board 
and two power buss 

strips. 
CAT# PB -101 

$9.00 each 

WIDE BAND AMPLIFIER 
NEC #UPC 1651 G 

1200 Mhz @ 3 db. Gain: 19db 1W f -500 hz 5 volt 
operation. Small package 4mm dia. n 2.5 mm thick. 
CAT* UPC -1651 2 for $1.00 

10 for $4 50 100 for $35.00 

LIGHT EMITTING DIODES (L.E.D.) 
STANDARD JUMBO LED FLASHING LED LED HOLDER 
DIFFUSED with built in -'-'1111. Two piece holder 8 ,pr Iso 
T 1 -3/4 size flashing circuit . CAT* HLED + 
RED 10 for $1.50 operates on 5 volts... 10 for 650 
CATI LED -1 100 for $13.00 RED $1.00 each 

1000 for $110.00 CAT* LED-4 10 for $9.50 CLIPLITE LED 
GREEN $1.00 each HOLDER 
CATI LED-4G 10 for $9.50 Makes a L.E.D. look 

like a fancy indicator. 

BI -POLAR LED Fits T 1 -3/4 size LED. 

Lights RED one $ CLEAR CATI HLDCL -C 
YELLOW 10 for $2.00 RED CATI HLDCL -R 
CATI LED -3 100 for $17.00 

direction. GREEN the 

el caIvT other. Two leads. GREEN CATI HLDCL-G 
'C- ' 

GREEN 10 for $2.00 
CATI LED -2 100 for $17.00 

1000 for $150.00 

CATS LED-6 2 for $1 70 

SOUND & VIDEO 
MODULATOR 

TIN UM1381 -1. 
Designed for use 
with T.I. comput- 
ers. Can be used 
with video came- 
ras, games, or 
other audio/ 
video sources. 
Built in AB 
switch enables 
user to switch 
from T.V. antenna without dis- 
connection. Operates on chan- 
nel 3 or 4. Requires 12 Vdc. 
Hook up diagram included. 
CAT* AVMOD $5.00 each 

FULL WAVE 
BRIDGE 

RECTIFIERS 
10 AMP 
200 P.I.V. 
5/8' SQUARE 

CATI FWB -1020 
$1 00 each 10 for $9 00 

25 AMP 
RATING 
1 1/8' SQUARE 
metal epoxy filled case 

200 P.I.V. $2.50 each 
CAT# FWB -252 

400 P.I.V. $3.00 each 
CAT# FWB -254 

600 P.I.V. $3.50 each 
CAT# FWB -256 

GRAB BAGS 
$1.00 EACH 

50 ASSORTED 
DISC CAPS. 

Cut leads. Many 
common values, 

some are 500 volts 
CATO GRABDC 

ASSORTED 
1/4 WATT 
RESISTORS 

Approximately 200 
pieces of assorted 

values, some 
cut leads. 

CATI GRES 

ASSORTED 
PARTS 

Strips of 100 assorted 
parts. Each strip 

contains an assortemt 
of resistors, capacitors, 

diodes, coils, 
etc. 100 pieces. 

CATI GRABTR 

15 VALUES OF 
ELECT ROLYTICS 
Assortment contains 

15 values of 1 mfd and 
up. Some cut leads. 
CAT* GRABCP 

N- CHANNEL 
MOSFET 

IRF -511 
TO.220 case 

CATO IRF 511 
$1.00 each 
10 for $9.00 

LARGE QUANTITY 
AVAILABLE... 

MAIL ORDERS TO: 

ALL ELECTRONICS 
P.O. BOX 567 

VAN NUYS, CA 91408 

TWX- 5101010163 
(ALL ELECTRONIC) 

OUTSIDE THE U.S.A. 
SEND $1.50 POSTAGE 

FOR A CATALOG!! 

S. P.D.T.(on -on) 
Solder lug terminals. 
CATI MTS -4 
$1.00 each 
10 for $9.00 4 
S. P.D.T.(on -on) 
Non threaded bushing. 
P.C. mount. 
CATI MTS -40PC 
750 each 
10 for $7.00 

D. P.D.T.(on -on) 
Solder lug terminals. 
CATI MTS -8 
$2.00 each 
10 for $19.00 

MINI PUSH BUTTON 
S. P. S. T. momentary. 
Push to make. 1/4' 
threaded bushing. 

Red button. 
CATI MPB -1 

35c each 10 for $3.25 

ITT PUSH BUTTON 
ITT MDPL series. 3/4 X 1/2' 
gray rectangular key cap. 
S.P.S.T. N.O. Push to close. 
RAGED: 
Otamp 
switching, 
0.25 amp 
carry current. P.C. mount 
CATI PB -8 65C each 
10 for $6.00 100 for $50.00 

HALL EFFECT t 
SWITCH 

MICROSWITCH #4BE3 
Slanted keyboard 
switch with hall 
effect sensor. Al 
Snaps into 5/8' 
square chassis 4 
hole. Hall effect ' 

i: 
sensor slides easily from 
switch and can be used in 

other applications. 
CATS HESW 4 for $1 OC 

10 for $2.00 
100 for $15.00 

10 POSITION 
MINI -ROTARY 

SWITCH 
Grayhill# 

56P36.01- 1 -10N -C 
Miniature, 

rotary switch. 
Non -shorting. 

I deck, 10 postions. 
.125' dia. shaft X 

.375 -long. 
.377' behind the 

panel depth. 
P.C. pins. 

CATS? MRS -10 
$2.50 each 

TOLL FREE 
800 -826 -5432 
INFO: (818)904 -0524 

FAX: (818)781 -2653 
MINIMUM ORDER $10.00 

QUANTITIES LIMITED 

CALIF. ADD SALES TAX Li USA: $3.00 SHIPPING 
FOREIGN ORDERS 

INCLUDE SUFFICIENT 
SHIPPING. 

NO C.O.D. 

a. 

DISCeVfR 

STORES: 
LOS ANGELES 

905 S. VERMONT AVE. 
LOS ANGELES, CA 90006 

(213)360.5000 

VAN NUYS 
6226 SEPULVEDA BLVD. 
VAN NUYS, CA 91411 

(616)997.1806 
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122 

AMAZING 
SCIENTIFIC & ELECTRONIC 

PRODUCTS 
PLANS 
Budd Yourself -M Parts Available in Stock 

LC7- BURNING CUTTING CO LASER S20 00 

RUB4- PORTABLE LASER RAY PISTOL $20 00 

TCCI- 3 SEPARATE TESLA COIL PLANS TO 1 5 MEV $25 00 
10G1- ION RAY GUN $10 00 

GRA1- GRAVITY GENERATOR S10.00 

END- ELECTRO MAGNET COIL GUN LAUNCHER S8 00 

KITS 
With All Necessary Plans 

MFT3A- FM VOICE TRANSMITTER 3 MI RANGE $49.50 
V01P1171- TELEPHONE TRANSMITTER 3 MI RANGE $39.50 
11C3k- 250.000 VOLT 10 -14' SPARK TESLA COIL $249.50 
IHC2k- SIMULATED MULTICOLOR LASER $44.50 
BLSIR- 100.000 WATT BLASTER DEFENSE DEVICE $69.50 
ITM11- 100.000 VOLT 20' AFFECTIVE 

RANGE INTIMIDATOR $69 50 
PSP411- TIME VARIANT SHOCK WAVE PISTOL $59 50 

STAR- ALL NEW SPACE AGE ACTIVE PLASMA SABER $59 50 

MVPIR- SEE IN DARK KIT $199.50 
PT6111- SPECTACULAR PLASMA 

TORNADO GENERATOR $149.50 

ASSEMBLED 
With All Necessary Instructions 

ITCNI- 50.000 VOLT- WORLD'S SMALLEST TESLA COIL 154.50 
16U41 -1MW HeNe VISIBLE RED LASER GUN S249.50 
TAT31- AUTO TELEPHONE RECORDING DEVICE $24.50 
GVP10- SEE IN TOTAL DARKNESS IR VIEWER 8349.50 
118110- SNOOPER PHONE INFINITY TRANSMITTER $169.50 
1P670- INVISIBLE PAIN FIELD 

GENERATOR MUTLI MODE 874.50 

CATALOG CONTAINING DESCRIPTIONS OF ABOVE PLUS 
HUNDREDS MORE AVAILABLE FOR $1.00 OR USE OUR 

PHONE FOR "ORDERS ONLY 603- 673 -4730. 

PLEASE INCLUDE 83 00 PH ON ALL KITS AND PRODUCTS 
PLANS ARE POSTAGE PAID. SEND CHECK. MO. VISA. MC IN 
US FUNDS 

INFORMATION UNLIMITED 
P.O. BOX 716 DEPT.RE, AMHERST, NH 03031 

CABLE TV 
DESCRAMBLERS 

10 Lot LU JERROLDTM Tri -Bt Mode. $105.00 $85.00 U) 
JERROLD"' SB -3 OR 2 $89.00 $65.00 C) } _ Z_ Hardin MLD- 1200.._ $99.95 $6200 Z Z ll Oak N -12 W/VS.._. $99.95 $62.00 Q < N 
Oslo- M -35-B W/VS 399.00 878.00 = = :. OAK E -13 $99.95 558.00 1- O U) Q Zenith SSAVI $185.00 8145.00 0 
Eagle PD -3 S120.00 385.00 W < E 2 
Scientific Atlanta 3129.95 $105.00 

L J 2 Cr o 
SA- Combo's CALL, Wall ...: W = 
Tacn. $350.00 $295.00 O _J 1- o 
Oak N -12 W/ Auto $140.00 $105.00 § Q Z 
Jerrold Stucom CSV 5139.95 Call 

*NEW STARGATE 2000 
CABLE CONVERTER 

H 

1- $89.00 10- $69.00 100 -Call 
Last channel recall- Favorite channel select - 
75 channel- Channel scan - Manual fine tune - 
One year warranty -surge protection -HRC 8 Stand- 
ard switchable- and much more. Call Today! 

INFORMATION(402)554 -0417 
Orders Call Toll Free 

1- 800 -624 -1150 
M.D. ELECTRONICS 
115 NEW YORK MALL 
SUITE 133E 
OMATIA, NE. 68114 

MC. 

c D 
CIRCLE 53 ON FREE INFORMATION CARD 

ADVERTISING INDEX 
RADIO -ELECTRONICS does not assume any responsibility for 

errors that may appear in the index below. 

Free Information Number Page Free Information Number Page 

81, 192 A.I.S. Satellite 43 56 Parts Express 106 

108 AMC Sales 28 68. 188 Philips ECG 56 

AMCOM 104 250 Philips ECG 56 

199 Ace Communications 96 101 Pomona Electronics 17 

189 Active Electronics 116 78 Radio Shack 107 

107 All Electronics 120 200 SCO Electronics 22 

Amazing Concepts 102. 122 185, 186 Sencore 32, CV3 

106 American Design Components 114 74 Solid State Sales 105 

76 Associated Electronics /311 22 Star Circuits 95 

197 Atlantic Cable Distribution 92 83 Synergetics 34 

184 Banner Technical Books 95 92 Tektronix 18 

85 Blue Star Industries 43 123 Test Probes 18 

109 C & S Sales 48 182 The Datak Corporation 92 

196 CEI 102 195 United Electronic Supply 16 

60 CIE 31.37 181 WPT Publications . 96 

54 Chemtronics 95 

Command Productions 32 

176 Communications Specialists 96 Gernsback Publications, Inc. 
58 Cook's Institute 42 500 -B Bi- County Blvd. 

Farmingdale, NY 11735 
190 Crystek 28 (516) 293-3000 
194 DX Tele Labs 34 President: Larry Steckler 

Vice President: Cathy Steckler 
Damark International 64 

43 Deco Industries 48 

82 Digi -Key 121 
For Advertising ONLY 
516-293-3000 

Digital Research Computers 104 Larry Steckler 
Electronics Book Club 7 

publisher 
Arline Fishman 

121 Fluke Manufacturing CV2 advertising director 

Eordham Radio CV4 Shelli Weinman 
advertising associate 

198 GEI 

Grantham College of Engineering 

.94 

23 

Lisa Strassman 
credit manager 

. 

Christina Estrada 
183 HI'lech Equipment 90 advertising assistant 

86 Heathkit 3 

65 J & W 44 SALES OFFICES 
59 .IDR Instruments 5 

113, 177 JDR Microdevices 108. 109 
EAST /SOUTHEAST 
Stanley Levitan 

171, 179 JDR Microdevices 1 10.1 11 Eastern Sales Manager 

180 JDR Microdevices 112 
Radio- Electronics 
259 -23 57th Avenue 

114 Jameco 118. 119 Little Neck, NY 11362 

114 Jan Crystals 28 
718- 428 -6037, 516- 293 -3000 

Joseph Electronics 27 

193 Kelvin 94 MIDWEST /Texas /Arkansas/ 
Okla. 

Lindsay Publications 42 Ralph Bergen 
87 MCM Electronics 113 Midwest Sales Manager 

Radio -Electronics 
53 MD Electronics 122 540 Frontage Road-Suite 339 
93 Mark N. Electronics I 17 Northfield, IL 60093 

312-446-1444 
11cGra% Hill Cont. Education Series ..41 

61 Microprocessors Unitd. 90 

117 Mouser 22 
PACIFIC COAST/ Mountain 
States 

NRI I I Marvin Green 

191 Optoelectronics 15 
Pacific Sales Manager 
Radio -Electronics 

Pacific Cable 103 5430 Van Nuys Blvd. Suite 316 

187 PanaVise 60 
Van Nuys, CA 91401 
1- 818- 986.2001 

www.americanradiohistory.com



With Just One Probe Hookup You Can Confidently 
Analyze Any Waveform To 100 MHz, 10 Times Faster, 

10 Times More Accurately, Absolutely Error Free, 
Guaranteed Or Your Money Back .. . 

i 
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With The SC61 Waveform Analyzer 
$3,295.00 PATENTED 

Promises of Inc -eased productivity from other oscilloscopes 
fade fast when compared to the speed and accuracy of the SC61. 
Eliminate the cmfusir.g menus, cursors and complexity of 
regular oscilloscopes at the push of a button. Here's what the 
SC61 does for you: 

Analyze Waveforms Easily 

Accurate Waveform Display - 60 MHz Bandwidth (use- 
able To !00 MHz) To Test The Latest Digital Circuits. 

Rock -Selid Sync - ECL Logic Circuits And Differential 
Amplifiers Give Fiddle Free Operation. 

Four Times The Measuring Range - Measure From 
5 mV To 2000 A. olts (3000 Volts Protection) For Ex- 
panded Signal Handling. 

AutotrackingTM Digital Readings Analyze The Whole 
Signal 

Autorrnging DC Volts Through Single Probe, Even 
With AC Coupled. 

Automatic Peak -To-Peak Volts - Even If Variable Con- 
trol Is "Out Of Cal ". 

Automatic Frequency Measurements Without Sensi- 
tivity Ad-ustment Or Range Switching. 
CIRCLE 135 ON FREE INFORMATION CARD 

Digital Delta Tests Analyze Any l'art Of The Signal. 

Delta Peak -To-Peak Volts - Peak -To-Peak Volts Of Any 
Part Of The Signal. 

Delta Time For Any Time Reading - Including Dela- 
Between Traces 

1 /Delta Time - Frequency Of Part Of The Signal - 

Finds Sources Of Interference Or Ringing. 

Frequency Ratio Test - Tests Multiplier And Divider 
Circuits 

Easy To Use - Human Engineered Controls And Virtually 
No Graticule Counting Or Calculations 

The SC61 is designed to give you the measurements you need - 

fast. We make one claim: 

"Try the SCSI on your bench for 30 days. If it doesn't ,ut 
your present scope time in half, send it back for a con - 
plete refund, no questions asked." 

Try the SC61 for 30 days, and discover true troubleshooting 
speed. 

Call 1-800- 843 -3338 
In Canada Call 1- 800 -8514866 

SNCOi=1 
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Fordham measures up 
Quality Price Delivery 

Mini- Meters with Maxi -Specs 

SCOPE 3,2 Digit 
LCD Meter 

0.5% Accuracy DC Volt- 

age AC Voltage DC Cur- 

rent Resistance Diode 
Test Battery Life 300 Hrs. 

Overloaa Protection DC 

500V. AC 350V. ohms 250V 

DC/AC 

Model 
DVM -630 $2995 
Our Piece 

Zippered carrying case 
CC -3C $4.50 

`111 

SCOPE 31/2 Digit. LCD 

8 Function with 
Transistor Tester 

0.50o Accuracy Audible 

continuity and diode test 

10 Amp measurement 
Resistance DCIAC 

Voltage 

Model 
DVM -632 $4495 Reg. 560.00 
Our Price 

Zippered carrying case 
CC -30 $4.50 

SCOPE 31/2 Digit LCD 

with Autoranging 
0500 Accuracy Auto 

Manual range selection 
DC Voltage AC Voltage 

AC Current DC Current 
Resistance 

Model 
DVM -631 $4995 
Our Price 

Specia 

Deluxe carrying case 
CA -92 $9.95 

SCOPE Hand -Held Digital Multimeters 
OveWoad protection Auto- decimal LCD readout Polarity indication 

300 hr. 9V battery life Low battery indicator. 

8 Func ion. 37 

ranges ircluding 
Transistor and 

Capacitarce 
measurements 

Model DVM -636 

$6750 

11 Function, 38 

ranges including Logic 

Level Detector. Audible 

and Visual Continuity. 

Capacitance and 

Conductance 
measurements 

Model DVM -638 

$8750 

CA -92 Delu_e Padded Case for DVM meters $9.95 
TL -216 Transistor and Capacitance Test LeadsS9.90 

' K 

alpi z 
í7 Lip a I 

x 

5 >Ii1/ .A /® 

'r 

NEW! 
SCOPE Frequency Counters 

5-digit LED Compact lightweight 
High performance Automatic 

range and Hold function High 
stability in reference oscillator 

Spec jai 
Model FC -7011 

$ 100 MHz Our Price 

1 
14995 

Model FC -7051 

550 MHz Our Price 9995 
FORDHAM Frequency 
Counter 

10 Hz - 150 MHz Range 7 -dig 

LED display VHF /HF selection 
Gate time 1 sec.. 5 sec. -11 count 

accuracy 

Model FC -150 
Our Price 

$13990 

NEW 
FORDHAM Function 
Generator 

0.5 Hz - 500 KHz in 6 ranges Sine. 

square & triangle wave forms VCA 

and VCF inputs Accuracy -_ 5% of 

full scale 

Model FG -202 1 4 V Q 9O Our Price 1 

FORDHAM Signal Tracer/ 
Injector 

Easy to operate VU meter Two 

LED mode indicators 1 KHz test 

tone 8 ohm speaker Test leads 

Model SE -610 11 A 99 Our Price 1 1 V 

FORDHAM LCR Bridge Meter 
Fully transistorized 1 KHz signal 

generator Measures resistance 
Inductance High mechanical and 

electrical stability Battery operated 

Model LC -340 $14995 
Our Price 

SCOPE Digital 
Capacitance Meter 

Digital LCD display LSIcircuit High 

accuracy 100 rpm 0.50 /o Broad test 
range Fast sampling time Capacitor 

discharge protection Compact, light- 

weight design One -hand operation 

Model DCM -602 $5995 
Our Price 

Telephone Orders Now! Mon 
-Fri 8amCL6Dl PGnSAST &Sun.9a.m. 

-3pm EST 

ASK FOR FREE CATALOG. Money orders, checks accepted. C.O.O: s require 25% deposit 

Fordham 
260 Motor Parkway, Hauppauge, NY 11788 

R 55 

Free 800 -645 -0518 
In NY State 800 -832 -1446 

Service 8 Shipping Charge Schedule 
Continental U.S.A. 

FOR ORDERS 
525-50 

ADO 

$5r 100 5550 
f101200 $700 
$201300 $900 
5301x00 
$.01 -500 

$900 
51000 

5501.150 51250 
$151.1000 51500 
51(1011,250 
51.25115x0 

$1150 
52000 

515012000 $2500 
52D01 and Up 53000 
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