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There are copies and then there are 

originals. Only Fluke meters - the original 

and most copied DMMs in the world - deliver 

the safety, quality and value they promise. 

They're built tough enough to achieve 

C.S.A. and U.L. listings, not to mention the 

considerable on- the -job punishment they 

endure. Each meter is loaded with features, of 

course. But those features are also designed 

to work together intelligently, so your job is 

easier. Faster. And safer. 

If you're going to spend your hard -earned 

money on a multimeter, why buy an inferior 

copy when you can own an original? See 

Fluke's full line of handheld meters and 

accessories at your local distributor; or call 

1- 800 -87 FLUKE for the name and number. ORIGINALS 

FLUKE 
© Copyright 1993 John Fluke Mfg. Co., Inc. P.O. Box 9090 M/S 250E Everett, WA 98206 U.S.: 206- 356 -5400 

Canada: 416 -890 -7600 Other Countries: 206 -356 -5500 All rights reserved. Ad no. 00381 
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EDITORIAL 

GETTING A BACKBONE 
Some of you may have noticed something different about 
this month's issue of Popular Electronics. We've done 
a little reorganizing; moving around Gizmo, some other 
monthly columns and features, and our Market Center 
advertising section. But even more important, we've 
grown a backbone! 

The change is one that readers have been requesting for 
a long time. For one thing, adding a book -like spine to 
Popular Electronics makes storing and finding issues a 

lot easier. Just a glance at the spine will tell you the 
month and year of the magazine; no more pulling scads 
of magazines off the shelf to look for the particular issue 
you need. 

Unfortunately, adding a spine wasn't practical until 
recently. Now, because of the increased size of Popular 
Electornics, we've been able to change to a binding 
technique known as "perfect binding," which gives the 
magazine its new look. 

In publishing, like electronics, the only constant is 

change. The changes we've made in Popular 
Electronics are subtle, and we think for the better. Of 
course, you, our readers, are the final judge of that. Let 
us know what you think! 

Carl Laron 
Editor 



Take this GIANT CIRCUIT 
LIBRARY for only $9.95 

when you join the Electronics Engineers' Book Club° 

THE ENCYCLOPEDIA OF ELECTRONIC CIRCUITS 
-VoIs. 1 , 2 & 3 by Rudolf F. Graf 

Hundreds of circuit ideas alphabetically arranged - from Alarm circuits to Zero 
crossing detector circuits! 

.. includes schematics for the latest electronics circuits from industry leaders... 
-Popular Electronics 

Turn to this 
comprehensive circuit 
library for hundreds of 
project ideas ... 
valuable troubleshooting 
and repair tips ... and 
concise pinout diagrams 
and schematics. In each 
volume you'll find more 
than 700 electronic and 
integrated circuits and 
100+ circuit categories 
right at your fingertips 
to give you ideas you 
can use on the job or 
at your workbench. 

A 
$180.00 
Value! 

2,344 total pages 3,490 total illustrations 

As a member of the 
Electronics Engineers' 
Book Club .. . 

... you'll enjoy receiving Club bulletins every 3 -4 
weeks containing exciting offers on the latest 
books in the field at savings of up to 50% off of 
regular publishers' prices. If you want the Main 
Selection do nothing and it will be shipped 
automatically. If you want another book, or no 
book at all-, simply return the reply form to us by 
the date specified. You'll have at least 10 days 
to decide. And you'll be eligible for FREE BOOKS 
through the Bonus Book Plan. Your only obliga- 
tion is to purchase 3 more books during the next 
2 years, after which you may cancel your 
membership at any time. 

Publisher's price shown. 'p1993 EEBC 

Book No. 5489C Hardcover 

It coupon is missing, write to: Electronics Engineers' Book Club, Blue Ridge Summit, PA 17294 -0860 

ELECTRONICS ENGINEERS' 
BOOK CLUB 

Blue Ridge Summit, PA 17294 -0860 

YES! Please send me The Encyclopedia of Electronic Circuits - 
Vols. 1, 2 & 3 (5489C), billing me $9.95 plus shipping /handling & 
tax. Enroll me as a member of the Electronics Engineers' Book 
Club according to the terms outlined in this ad. If not satisfied, I 

may return the book within 10 days and have my membership 
cancelled. 

Name 

Address 

City 

State 

Zip Phone 
Valid for new members only, subject to acceptance by EEBC. Canada must remit in U.S. funds drawn 
on U.S. banks. Applican's outside the U.S. and Canada will receive special ordering instructions. A 

shipping /handling charge S. sales tax will be added to all orders. PPIF194 
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METRIC MADNESS 

In answer to Roger Gilbertson's 
request for what hobbyists think 
about his beloved metric system 
(Letters, Popular Electronics, 
October 1993), I would suggest 
that he devote his considerable 
energy toward some worthwhile 
cause. Spotted owls, perhaps, 
or we have some endangered 
crickets here in Oklahoma that 
he could champion. 

Three main arguments are 
used to promote the change to 
the metric system. (1) The rest 
of the world uses it, so we 
should, too. (2) We can sell our 
products to the rest of the world 
more successfully if they were 
made with metric measure- 
ments. (3) The metric system 
uses different terms for force 
and mass, whereas the English 
system uses the same term, the 
pound. 

Much of the world is starving, 
and a good deal of the rest is 

busy killing one another, so I 

don't see why we should work 
so hard to be like them. In fact, 
it's darn nice to be unique and 
different. Reason two is an ob- 
vious fiction mouthed by a 

surprising number of educated 
people who are either men- 
dacious or stupid. Did building 
metrically dimensioned cam- 
eras, motorcycles, and cars 
hamper the Germans or Japa- 
nese from selling their products 
in the U.S.? If you build a 

quality product, it could be di- 
mensioned in cubits for all the 
user cares. Further, there has 
never been anything to keep 
anyone in the U.S. from using 
the metric system, or any other 
system, whenever it benefits 
them. I hope we can keep it that 
way. 

As far as reason three is 

concerned: yes. So what? 
And, yes, I like the English 

system. It's got history, 
character, and class. It works, 
and it wasn't invented by the 
French. 

This is not to suggest that the 
metric system won't take over, 
what with Big Brother and the 
schools behind it. I consider it a 
decided issue, but, as you might 
surmise, am in no hurry for it. I 

can handle the metric system 
when I run across it, but I think 
the shift to metric is a stupid 
waste of effort and money. But 

LETTERS 
what else is new with our gov- 
ernment? 
H.C.D. 
Tulsa, OK 

A MEMORABLE 
MOTOROLA 

The October issue of Popular 
Electronics is exceptionally 
well done, seamlessly interfac- 
ing with the quality of 
information and entertainment 
in the Popular Electronics of 
many years ago. 

I am a computer -literate per- 
son, so I enjoy those sections 
also. I was commercially as- 
sembly- language programming 
a 16 -bit mini computer when 
your first "computer" issue hit 
the stands. Sometimes your 
material duplicates that in the 
computer- industry publications 
that I receive, but just as often, 
Popular Electronics authors 
include some unique informa- 
tion or a different perspective. 

In response to the October 
Antique Radio column, I have 
had the pleasure of operating 
several fine Motorola products 
over the years. In my eyes, their 
business succeeds because of 
the exceptional quality of their 
products. 

My prize Motorola today is an 
R -174 Korean War -era military 
shortwave receiver. A friend of 
mine built a "battery eliminator" 
for it. I am amazed at the 
performance. 

The circuit uses ultra -mini- 
ature vacuum tubes. Compared 
to any other tube (and many 
solid- state) receiver that I have 
used, the Motorola is incredibly 
sensitive and selective. Even in 

today's crowded bands, the 
Motorola does well through its 
entire 1.5 -18.0 -MHz frequency 
range. It even has a BFO for 
sidebanders. 

The other big surprise for me 
is the rapidity with which this 
circuit warms up- almost as 
quickly as a transistor set. And 
there is no perceptible heat 
buildupl I picked the set up for 
little money from an ad in the 

Popular Electronics classified 
section. 
K.F. 

Santa Barbara, CA 

HAVES & NEEDS 

Help! I need the schematic for a 

Sharp stereo tape deck, Model 
RT -1165. I will be happy to pay 
all costs. Thanks. 
DON GAGNON, KB7WGM 
HCR -579 -B 
Payson, AZ 85541 

I have a Tektronix model 7623 
storage scope and I need the 
user's manual to operate the 
storage functions. I do have the 
repair and maintenance manual 
and would gladly exchange 
photocopies with anyone who 
has the operator's manual. 

I've been a Popular Elec- 
tronics reader since the early 
1960's and would like to compli- 
ment your fine magazine - 
especially since you have 
dropped the emphasis on 
computers. 
JEROME KNAPP 
13180 McKanna 
Minooka, IL 60447 

I am looking for the electronic 
Scrabble game made some 
years ago by the Coleco - 
Serchow Co. I recently pur- 
chased the circuit board from 
All- Electronics Co. (a friendly, 
efficient company with a lot of 
goodies at very competitive 
prices), but they do not have 
any information on it. I tried 
writing to the current owner of 
the "Scrabble" name (Milton 
Bradley), but they have no infor- 
mation either. 

The board I have is working 
but it is difficult to figure out 
exactly how this version was 
meant to be played. There are 
also a couple of wires with clips 
on the ends attached to the 
circuit board that have no read- 
ily apparent function. If any of 
your readers are familiar with 
this game and how the board 
was connected, I would appreci- 
ate a copy of the information. I 

will reimburse them for the cost 

of copying and postage. 
RICHARD FLAWS 
209 Douglass Way 

Bolingbrook, IL 60440 

I have a pair of prototype as- 
sembly boards made by E.L. 
Instruments of Derby, CT: an 

OA -2 op -amp designer, and a 

Digi Designer. Both include, in 

addition to the breadboard as- 
semblies, power supplies, 
various waveform generators, 
and input/output terminals. 
They've been very useful to me 
over the years, but have seen 
better days and need some 
repairs and updates. E.L. Instru- 
ments no longer seems to be in 

business, and I'm hoping that 
someone else who has these 
boards might have the sche- 
matics /manuals for either or 
both. I would gladly pay for 
copying costs and other ex- 
penses. 
GENE WARNER 
522 Weiman Street 
Ridgecrest, CA 93555 

I need a schematic diagram and 
PC -board layout for a West- 
minster model No. 1428 AM/ 
FM /CB 1 -40 channel /SW1 /SW2 
412- MHz /AircrafJPB 108-174 - 
MHz five -band portable radio. If 

any of your readers have those 
items, or the manufacturer's ad- 
dress, and perhaps a copy of 
the owner's manual, I would 
gladly reimburse them for any 
printing and postage costs. 
Thank you. 
KEITH TONN 
P.O. Box 103 
222 Elm Drive 
Coleman, WI 54112 

I recently bought a TEC -1802 
board at a surplus store. Now 
I'm trying to find the operator's 
manual and schematic for it. 

The TEC -1802 was made by 
Tektron Equipment Corp. 

I would appreciate hearing 
from anyone who can help. 
Thanks in advance. 
A. BOISVERT 
1748 Meadowview Ave. 
Pickering, Ontario 
Canada, L 1 V 3G8 
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Proper Training 
Foley -Belsaw can give you that training. Training that will provide high 

income potential in the, 90's and on into the twenty -first century. The right 
training can give you the potential for a bright, economically, rewarding and 
fascinating future. You can take control of your future by choosing one of these 
highly profitable career fields. Our experience proves when you're in a field 
you're interested in you'll earn more and advance farther than you ever will in 
a field where you lack interest. 

If you're unhappy with your present job, not satisfied with your income, or if 
you feel you can't reach your full potential, now is the time to act. There is no 
obligation to get a free Career Kit from Foley -Belsaw. Just check the coupon - 

mail it to us - we'll send your Career Kit free. 

VCR Repair 
VCR Technicians report earning $80.00 and more per hour. That's because 

this career field lacks the qualified technicians to handle the demand. We use the 
Viejo Method by Foley -Belsaw to quickly teach you VCR Repair without all the 
unnecessary basic electronics. The Viejo Method has been proven best right in 
the VCR repair shop. 

The vast majority of VCR repairs are mechanical or electromechanical. You 
learn these simple repairs first so you start earning right away. These basic repairs 
become the foundation on which you build your career. 

Personal Computer Repair 
If you have used a computer or are interested in how computers work you' ve 

probably got what it takes to become a computer repair specialist. This field 
continues to grow as personal computers are being used in almost every office 
and many homes. 

You can cash in on this big demand quickly when you learn personal computer 
repair by the Foley -Belsaw method. This quick learning method teaches you the 
basics of computer repair so you start earning quickly as you continue to learn 
more complicated procedures. In a short time you'll be earning $80, $100 or 
more an hour. 

Other Career Opportunities 
Beside VCR and Computer Repair Foley -Belsaw can offer you specialized 

training in other high paying electronic 
fields. These courses all provide the 
knowledge you need to start a business 
of your own. A business where you're 
the boss. A business that provides both 
financial and personal security. 

Foley -Belsaw can also provide you 
with nationally acclaimed training in 
several high paying mechanical career 
fields. Just check the coupon for your 
area of interest. We'll rush you a free 
career kit with all the exciting details. 

FREE Kit 
Fora free information kit in one of 

these high paying career fields, con- 
tact: 

C 
FDLE9 

BELSIiW 

Since 1926 

Foley -Belsaw Institute 
6301 Equitable Road 
Kansas City, MO 64120 

FMB 
BEl,SBW 

Since 1926 

VCR Technician 

Computer 
Technician 

T 
Foley -Belsaw Institute, 6301 Equitable Road 
Kansas City, MO 64120 

Check One Box Only, Please. 

Electronic Courses 
VCR Repair, Dept. 62108 
Computer Repair, Dept. 64023 

BasicDigitalElectronits, Dept.69o20 

Fax Machine Repair, Dept. 67020 
Printer Repair, Dept. 68020 

Camcorder Repair, Dept. 66020 

Name 

Address 

City 

State Zip 

Mechanical Courses 
Locksmithing, Dept. 12397 

Small Engine Repair, Dept. 52334 

Saw and Tool Maintenance, Dept. 

21290 

Upholstery, Dept. 80915 
Woodworking, Dept. 43250 

CIRCLE 154 ON FREE INFORMATION CARD 
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How to Test 
Almost 

Everything 
Electronic 

Third Edition 
by Delton T. Horn 

ELECTRONICS 
LIBRARY 

Electronic testing requires spe- 
cialized equipment, and this 
book explores the entire spec- 
trum of test gear: multimeters, 
oscilloscopes, signal gener- 
ators, logic probes, voltmeters, 
and ohmmeters, to name but a 
few. It explains what each in- 
strument can and cannot do, 
and how to use it properly. Just 
as important, the book explains 
how to analyze and interpret the 

measurements you've made. 
That requires an understanding 
not only of the test gear, but 
also of the circuits being tested. 

To that end, the book details 
a wide variety of actual tests, 
including voltage and current 
checks, digital- circuit testing, 
and television- circuit trou- 
bleshooting. In addition, the 
book covers signal tracing and 
alignment tests, locating specif- 
ic components that have gone 

bad, and the principles of flow- 
charting and troubleshooting 
complex systems made up of 
multiple circuits. Time -saving 
shortcuts are revealed, as are a 
number of simple tests that can 
be made using only a pilot lamp, 
a neon lamp, or a DC voltmeter. 
The third edition eliminates 
some older material on tube 
circuits, replacing it with ex- 
panded information on testing 
transistor- and IC -based circuit- 

ry 
How to Test Almost Every- 

thing Electronic, Third Edition, 
cost $14.95 and is published by 
Tab Books Inc., Blue Ridge 
Summit, PA 17294 -0850; Tel. 

1- 800 -233 -1128. 
CIRCLE 98 ON FREE 
INFORMATION CARD 

THE ARRL ANTENNA 
COMPENDIUM 
Volume 3 
Edited by Gerald L. Hall, K1 TD 

Forty previously unpublished ar- 
ticles on antennas, transmission 
lines, computer modeling, and 
other related subjects appear in 

this book. Topics range from the 
practical and straightforward, 
such as an HF mobile antenna 
that you can build, to those that 
emphasize the theory behind 
some more complex types of 
antennas, such as off -center -fed 
multiband wire antennas. Also 
included are verticals, ground 
planes, and sloper antennas; 
miniature, trap, and multiband 
dipoles; yagis; and loop and 
quad antennas. The book in- 
cludes articles on direction 
finders, ground effects, trans- 
mission lines and feed 
methods, impedance- matching 
technologies, installations, re- 

ceiver overload, propagation, 
and measurements and test 
equipment. An article on com- 
puterized antenna modeling 
and feed -line calculations is ac- 

ARRL .:, _ 

Antenna Compendium 

companied by BASIC program 
listings; software is available 
separately on diskette. 

The ARRL Antenna Compen- 
dium: Volume 3 costs $14.00 
and is published by The Ameri- 
can Radio Relay League, 225 
Main Street, Newington, CT 
06111; Tel: 203 - 666 -1541; Fax: 
203 -665 -7531. 

CIRCLE 90 ON FREE 
INFORMATION CARD 

A CONCISE USER'S 
GUIDE TO LOTUS 1 -2 -3 
RELEASE 3.4 
by N. Kantaris & P.R.M. Oliver 

This small book is intended to 
help PC users learn to use a 
three -dimensional Lotus 
spreadsheet in the shortest and 
most effective way. Written with 
existing Lotus users in mind, yet 
suitable for newcomers to 
spreadsheets, the book is made 
up of self- contained tutorials. 
More experienced readers can 
simply skip over those sections 
with which they are already fa- 
miliar, while beginners might 
want to read every tutorial in 
order. 

The book explains how to 
manipulate three -dimensional 
worksheets and how to link dif- 
ferent files together. It shows 
how to generate and add 
graphs to a worksheet, edit 



them, and then preview and 
print the worksheet. The books 
explains how to use the pro- 
gram's Smarticons to make 
more effective use of time, and 
how to use the WYSIWYG add - 
in to produce top -quality screen 
and printed displays. In addi- 
tion, it describes how to set up 
a database -management sys- 
tem; sort and search a 

database; use the find, extract, 
and modify commands to query 
and edit the information held in 

a database; create, use, and 
debug macros; and how to 
create and use customized 
menus. The self- contained ref- 
erence book conveniently lists 
all of the Lotus 1 -2 -3 Release 
3.4 indicators, Smarticons, 
functions, and macro com- 
mands. 

A Concise User's Guide to 
Lotus 1 -2 -3 Release 3.4 (order 
number BP336) is available for 
$7.25 plus $2.50 shipping and 
handling from Electronics Tech- 
nology Today Inc., P.O. Box 
240, Massapequa Park, NY 
11762 -0240. 

CIRCLE 97 ON FREE 
INFORMATION CARD 

1994 CATALOG 
from Radio Shack 

Radio Shack calls its largest 
catalog ever an "encyclopedia 
of electronics." Within its close - 
to -200 pages, are featured more 
than 75 electronic "Buzz 
Words," brief definitions of 
terms. In several product cate- 
gories, helpful hints for smart 
shopping also are included, and 
charts make it easy to make 
feature -by- feature comparisons 
of each product offered. A page 
of money- saving coupons is 
also included. 

The full -color, perfect -bound 
catalog features more than 
3000 performance- tested prod- 
ucts that fall into such 
categories as audio, video, 
computers, telephones, do -it- 
yourself, automotive, communi- 
cations, and home and family. 
New products include such in- 
novative items as America's first 
Digital Compact Cassette 
(DCC) recorder and the Tandy 
Z -PDA Personal Digital As- 
sistant, as well as the Optimus 
Professional Series of audio 
gear, Optimus home -theater 

For your Heart's sake 
get PULSE STICK 11 

our very own sophisticated 
I pocket health monitor, PULSE 

STICK II, checks your pulse rate 
quickly and accurately anywhere. 
Regular monitoring of your pulse 
rate during exercise will enable you 
to plan an exercise regimen suit- 
able for your stage of fitness. pulse 
stick II provides an early warning 
that you may be exceeding your 
own capabilities. 

PULSE STICK II photoelectri- 
cally measures the changes 

Only 

$39 
95 

in the pulsed intensity of infrared 
radiation emitted by superficial 
blood vessels below the skin of the 
thumb. The time intervals between 
pulses are automatically measured 
and analogued by the micro- 
processor based circuitry and dis- 
played in a liquid -crystal display 
(LCD). 

Before attempting any exercise pro- 
gram, consult your doctor. Ask for 
guidance regarding the recom- 
mended safe pulse ranges for your 

exercise program. Follow 
your doctor's instructions 

carefully. 

Uses three AA dry cells 
supplied with PULSE STICK ll 

psi l-2 

Ideal for running, walking and 
aerobic training programs! 

YES! Please send me PULSE 
STICK II at $39.95 each. Price includes ship- 
ping and handling charges. 

Total amount of order $ 

Check or Money Order enclosed. Make 
check payable to CLAGGK Inc. PULSE 
STICK II Offer 
Charge my Visa MasterCard 

Account No. 

Exp. Date 

Credit Card 
Signature 

L 

Print Name 

Address 

City State _Zip 

No telephone orders or C.O.D. Signature re- 

quired on credit card orders. All prices include 
postage and handling. Payments in U.S.A. 
funds only. New York residents must include 
local applicable sales taxes. No foreign orders. 

Mail orders to CLAGGK Inc. Pulse Stick Il 

Offer, PO. Box 4099, Farmingdale, NY 11735. 

FAX orders to 1-516-293-3115. 

1 
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equipment, two stereo satellite 
systems, a mobile CB radio with 
digital signal processing, and 
two multimedia personal com- 
puters (MPC). 

The 1994 Catalog is available 
for $2.95 at more than 6600 
participating Radio Shack 
stores nationwide. For more in- 
formation, contact Radio Shack, 
700 One Tandy Center, Fort 
Worth, TX 76102. 

CIRCLE 91 ON FREE 
INFORMATION CARD 

VOODOO WINDOWS: 
Tips & Tricks With an 
Attitude 
by Kay Yarborough Nelson 

Although the appeal of Micro- 
soft Windows, with its intuitive 
interface and friendly flexibility, 
is obvious, many Windows 
manuals obscure the programs 
attributes with excess informa- 
tion and technical language. 
This book helps remove the 
confusion by reducing each 
Windows function to its simplest 
ingredients, and limiting those 
functions to the most accessi- 
ble, quickest, and easiest. The 
book demonstrates techniques 
for teaching your mouse new 
tricks, customizing Windows for 
fun and productivity, and avoid- 
ing common pitfalls. It provides 
tips on starting, switching, and 
exiting Windows; and on copy- 
ing and pasting. It reveals 
Program Manager secrets for 
installation, creating new 
groups, and multitasking, along 
with File Manager hints for se- 
lecting, moving, copying, and 
renaming files; deleting files and 
directories; and using the View 
menu. The book also covers 
printing pointers; accessories 
including Calendar, Calculator, 
Notepad, Paintbrush, Cardfile, 

,\\I\t\/I1INrt/& 
- a.umunu". If/ 

and Clock; and various ways to 
customize and optimize Win- 
dows. 

Voodoo Windows: Tips & 

Tricks With an Attitude costs 
$19.95 and is published by Ven- 

tana Press, P O. Box 2468, 
Chapel Hill, NC 27515; Tel: 

919 -942 -0220; Fax: 
919- 942 -1140. 

CIRCLE 92 ON FREE 
INFORMATION CARD 

ISA & EISA THEORY 
AND OPERATION 
by Edward Solari 

This successor to, and replace- 
ment for, Ed Solari's best -selling 
AT Bus Design covers ISA and 
EISA buses in a uniform and 
logical fashion. The just -re- 
leased Addendum covers EISA 
EMB (Enhanced Master Burst), 
also known as Fast EISA, which 
allows transfers up to 133 
Mbytes /second. The first part of 
each chapter covers the ISA 
bus. That material is substan- 
tially the same as that in the 
previous book, although in 

some cases it has been rewrit- 
ten to achieve consistency with 
the EISA and EISA EMB 
buses. 

The book creates order out of 
the numerous combinations of 
bus cycles, and covers memo- 
ry- access cycles, DMA transfer 
cycles, memory refresh, and 
bus master arbitration cycles for 
both ISA and EISA buses. The 
book explains how data sources 
and destinations of different 
data widths work with each 
other, and how byte- swapping 
affects the bus timing. Common 
questions about bus timing are 
also answered. 

The author was involved in 

the design of Intel's EISA inter- 

face chip set and was one of the 
chief authors of the ISA specifi- 
cation developed by the IEEE 
P996 working group. This book 
actually clarifies some portions 
of the EISA specification that 
are ambiguous or in error. The 
book replaces both the ISA 

specification and the EISA 
specification (which costs 
$125), and the Addendum re- 

places the EMB specification 
(which costs $300). 

ISA & EISA Theory and Oper- 
ation is available for $89.95, 
and the Addendum for $29.50 
from Annabooks, 11848 Bernar- 
do Plaza Court, Suite 110, San 
Diego, CA 92128; Tel: 

800 -462 -1042 or 619 - 763 -0870; 
Fax: 619 -673 -1432. 

CIRCLE 93 ON FREE 
INFORMATION CARD 

INSIDE YOUR 
SHORTWAVE RADIO 
by Ted Benson, WA6BEJ 

Written in a clearly understand- 
able style, this book explains 
how your shortwave radio 
works, beginning with radio re- 

ception and taking readers 
through the inner workings of a 

typical superhet shortwave re- 

ceiver. It goes beyond the 
information that is typically in 

your receiver's manual, expand- 
ing upon what the manual 
leaves unclear, or leaves out 
altogether. Throughout the 
book, the emphasis is placed on 

helping you get the most from 
your shortwave radio. 

The book discusses receiver 
tuning, passband tuning, and 
receiver displays. It explains 
CW, SSB, Fax, and RRTY sig- 
nals, and shows you how to 
tune them in. Shortwave ac- 
cessories are also covered. The 
book explains phase -locked 

loops, IF filters, IF notches, ex- 
alted- carrier single sideband, 
panoramic adaptors, preselec- 
tors, antenna tuners, antenna 
connections, feedlines, and 
grounds. A wealth of illustra- 
tions accompany the text. There 
is also a handy glossary of 
receiver terms, and a section 
that answers many of the most 
commonly asked questions 
about shortwave receivers and 
their use. 

Inside Your Shortwave Radio 
is available for $14.95 plus 
$2.00 shipping and handling 
($3.00 outside the U.S.) from 
Tiare Publications, P O. Box 
493, Lake Geneva, WI 53147. 

CIRCLE 100 ON FREE 
INFORMATION CARD 

RIDING THE AIRWAVES 
WITH ALPHA & ZULU 
by John Abbot 

If you'd like your children to get 
their Amateur Radio Novice or 
No -Code license but couldn't 
get them to finish reading a 

license manual, this book could 
be the answer. Taking a fresh 
approach to teaching the ama- 
teur -radio question pool, it uses 
a family of "Phonetico" cartoon 
characters that review every 
question contained in the pool. 
Graphics and drawings are 

used in place of endless pages 
of text. 

Each cartoon episode is one 
or two pages long and is fol- 
lowed by a mini exam designed 
to test reader comprehension. 
Additional teaching tools pro- 
vided in the book include word 
searches, crosswords, and 
other fun puzzles. Each 
Phonetico character is named 
after a letter in the Phonetic 
alphabet, and their bodies are 
made up of the appropriate Mor- 
se code dits and dahs for that 
letter. Youngsters and adults 
alike will enjoy following the 
Phoneticos' adventures as they 
explore and discuss the exciting 
world of amateur radio. 

Riding the Airwaves with Al- 
pha & Zulu costs $14.95 and is 

published by Artsci Inc., P. O. 

Box 1428, Burbank, CA 91507; 
Tel: 818 -843 -4080; Fax: 
818 -846 -2298. 

CIRCLE 101 ON FREE 
INFORMATION CARD 



Introducing a New Era 
In Technical Training. 
World College, an affiliate 
of the Cleveland Institute of 
Electronics, was created to 
provide a four year, indepen- 
dent study, technical degree 
program to individuals seeking 
a higher education. The 
Bachelor of Electronics Engi- 
neering Technology Degree, 
offered by World College, pre- 
pares students for high -paying 
careers in electronics, telecom- 
munications, electrical power, 
computer and control systems. 
World College's curriculum 
is taught in an effective, time - 
proven, independent study 
environment. With World 
College's flexible study sched- 
ule, students have the opportu- 
nity to work or spend time with 
their family without having to 
worry about rigid scheduling 
residential colleges offer. 

A Quality Education 
with a Flexible 
Schedule. 
In a world heavily dependent 
on electronic equipment, 
people who understand elec- 
tronics will have no problem 
putting their knowledge to 
work... in high -paying careers. 
The staff and faculty of World 
College have invested over ten 
years developing, what we be- 
lieve to be, the finest indepen- 
dent- study, baccalaureate 
degree program available. 
World College's mission is 
to instill in each student the 
knowledge, education, and 
training that employers are 
seeking for the many technical 
positions available today. It's 
a program created to provide 
the best education and 
training possible with 
a flexible schedule z 
to match your busy 
lifestyle. < 
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World College is currently seeking 
approval to confer the Bachelor 
Degree from the Virginia Council of 
Higher Education. 

Firn A 

Bachelor of 

Electronic 

Engineering 

Technology 

Degree 

from 

WORLD 
C O L L E G E 
Bringing Technology Home! 

Lake Shores Plaza 
5193 Shore Drive, Suite 113 

Virginia Beach, VA 23455 -2500 

Send For Your Free 
Course Catalog. 

Take the first step towards a new start 
in life. Send for World College's Free 

Independent Course Catalog today and 
discover how easy and affordable It Is 
to get started on your Bachelor Degree. 

World College is affiliated with 

Complete the Entire 
Degree Program Under 
One Roof. Yours! 
Only World College offers an 
independent study, four year 
technical degree which can 
be completed through one 
school. All lab equipment *, 
parts, and software are 
included in your tuition and 
the program's 300 -plus 
laboratory experiments can be 
completed in your own home. 

You Pay Only For lime 
Actually Used. 
World College not only 
provides a means to earn 
a Bachelor Degree while 
fulfilling current obligations, 
but there are no restrictions 
on how fast you can complete 
the program. At World 
College, you pay tuition only 
for the actual upper -level 
semesters it takes to graduate. 
The quicker you complete the 
program, the less you pay in 
tuition. It's an effective way to 
keep you motivated in order 
to complete the course and 
move on to a better paying 
position as quickly as possible. 

Currently not available in Ohio. 
Student must have access to a personal 

computer system. 

r 
YES! Please send me 

World College's Free Course 
Catalog detailing the full 
curriculum. 

Name: 

Address: 

Apt: 

City: 

State: Zip: 

Phone: ( 

Age 

Return to: 
World College 
Lake Shores Plaza 
5193 Shore Drive, Suite 113 
Virginia Beach, VA 23455 -2500 
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THE MODERN 
CONVERTER AND 
FILTER CIRCUIT 
ENCYCLOPEDIA 
by Rudolf F. Graf 

This book contains a large as- 
sortment of ready -to -use circuits 
sure to meet the converter and 
filter needs of engineers, techni- 
cians, students, and hobbyists. 
Representing state -of- the -art 
technology, the circuits include 
analog -to- digital and digital -to- 
analog converters; current -to- 
voltage and frequency -to -volt- 
age converters; temperature -to- 
frequency converters; frequency 

the modern 

CONVERTER 
AND 

FILTER CIRCUIT 
ENCYCLOPEDIA 

RUDOLF F. GRAF 

converters; and band -pass, 
high -pass, low -pass, notch, 
noise, and state -variable filters. 
For easy reference, the circuits 
are arranged alphabetically by 
application. Each entry includes 
a schematic and a brief expla- 
nation of how the circuit works. 
Also included is the original 
source for each circuit, making 
it easy for readers to obtain 
additional information. 

The Modern Converter and 
Filter Circuit Encyclopedia costs 
$12.95 and is published by Tab 
Books Inc., Blue Ridge Summit, 
PA 17294 -0850; Tel: 

800 -233 -1128. 
CIRCLE 98 ON FREE 
INFORMATION CARD 

THE OFFICIAL 
AMERICA ONLINE FOR 
WINDOWS: 
Membership Kit & Tour 
Guide 
by Tom Lichty 

This book -and -diskette package 
represents an opportunity for 
Windows users to purchase a 
complete, Windows -based 
online package that includes 

software and support. The book 
introduces new members to the 
full range of America Online's 
services, which include elec- 
tronic mail, shopping, travel, 
stock quotes, conferencing, 
computer support, news, and 
hobbies. In addition, it intro- 
duces new and current 
members alike to America 
Online's new Windows ca- 
pabilities, including multitasking, 
support of tiling and cascade 
features, pull -down menus, tool 
bars, and more. The tour guide 
provides step -by -step instruc- 
tions to help users quickly get 
online and start exploring. It 

offers pointers on quickly ac- 
cessing online files and 
information, getting free online 
support for your PC and soft- 
ware, and "meeting" and 
sharing ideas with people who 
share your interests. The pur- 
chase price of the book includes 
the diskette and a bonus of ten 
free hours of online time on the 
American Online system. 

The Official America Online 
For Windows Membership Kit & 

Tour Guide costs $34.95 and is 
published by Ventana Press, P 
O. Box 2468, Chapel Hill, NC 
27515; Tel: 919 -942 -0220; Fax: 
919 -942 -1140. 

CIRCLE 89 ON FREE 
INFORMATION CARD 

ECG SEMICONDUCTORS 
INSTANT CROSS 
MASTER GUIDE 
FLOPPY DISK 
PROGRAM 
from Philips ECG 

The newly expanded version of 
Philips ECG Semiconductor IN- 
STANT CROSS software now 
cross references more than 
8100 additional industry part 
numbers. The entire data base 
from the recently published 
"Supplement 1 to the ECG212Q 
Semiconductors Master Re- 
placement Guide" has been 
merged with that in the original 
(version 1.0) release of the IN- 
STANT CROSS software for 
IBM PC's and compatibles. The 
expanded version contains 
more than 4000 ECG semicon- 
ductors that replace more than 
270,000 industry devices. 
Among the devices added are 
some 60 modules and IC's used 
in VCR's TV's, audio, PC's, and 

industrial- equipment applica- 
tions. Functions include voltage 
regulators, motor drivers, signal 
processors, decoders, small - 
signal subsystems, deflection 
circuits, and electronic at- 
tenuators. A number of 
transistors, rectifiers, and di- 
odes have also been added. 

The enlarged program also 
features a complete ECG Prod- 
uct Index file that can be 
selected from the main menu. 
Entering and ECG part number 
will display that number and the 
following numbers plus device 
description and case style. It is 

also possible to scroll through 
the Index file. 

The ECG INSTANT CROSS 
Semiconductor Master Guide 
software is available through au- 
thorized Philips ECG 
distributors; Philips ECG, 1025 
Westminster Drive, 
Williamsport, PA 17701; Tel: 

800 -526 -9354. 
CIRCLE 88 ON FREE 
INFORMATION CARD 

THE ELECTRICITY 
BOOK: 
The Junior Technician's 
Discovery Guide 
to How Electricity Works 
by Gene McWhorter 

This book aims to "spark" the 
young reader's imagination and 
interest in electricity -for a hob- 
by, a science -fair project, or 
even a future career in electrical 
engineering. With easy -to -read 
text and clearly illustrated ex- 

The Junior 
Technician's 
Discovery Guide 
to How 
Electricity Works 

amples, the book guides junior - 
high and older students through 
the principles of electricity. Top- 
ics covered include atoms, 
protons, electrons, and neu- 
trons and how their charges 
attract or repel one another; 

motor action and how it is pro- 
duced; voltage, current, and 
resistance; and magnetic fields. 
Each chapter includes applica- 
tions for various projects and 
experiments, and ends with a 

self -test for what the student 
has learned about electricity. 
Bold two -color graphics are 
used in the book and are de- 
signed to hold a the young 
reader's interest. 

The Electricity Book costs 
$14.95 and is published by 
Prompt Publications, Howard W. 

Sams & Company, 2645 Water- 
front Parkway, East Dr., 

Indianapolis, IN 46214; Tel: 

317 -298 -5710; Fax: 
317 -298 -5604. 

CIRCLE 87 ON FREE 
INFORMATION CARD 

OPERATING AN 
AMATEUR RADIO 
STATION 
from the American Radio 
Relay League 

This booklet shows new 
hams -those who have just 
passed their Novice (or higher 
class) Amateur Radio exam - 
how to jump right in and get 
started. The booklet answers 
common questions asked by 
beginners, including how to de- 
cide what equipment to buy, 
how to choose an antenna, 
what are the proper operating 
procedures, and what to say to 
your first contact. It explains the 
four cornerstones of successful 
operating -knowledge, skill, 
dedication, and courtesy -and 
then goes on to impart knowl- 
edge, help readers hone their 
skills, inspire dedication, and 
teach the principles of courtesy 
and helpfulness that are so im- 
portant to the amateur -radio 
hobby. The booklet also pro- 
vides advice and information 
about joining clubs, getting 
technical advice, and sending 
messages or checking into a 
packet -radio bulletin board. Fi- 
nally, it tells about the various 
awards and operating events. 

Operating an Amateur Radio 
Station costs $2.00 and is pub- 
lished by The American Radio 
Relay League, 225 Main Street, 
Newington, CT 06111; Tel: 

203 - 666 -1541; Fax: 
203 - 665 -7531. 

CIRCLE 86 ON FREE 
INFORMATION CARD 



Electronic Paperbacks at Special Prices 
BP325 -A CONCISE USER'S 

GUIDE TO WINDOWS 3.1 .... 
$7.95. Come to grips with Windows 

3.1 in the shortest and most effective 
way. Learn how to manipulate Win- 
dows screens and DOS by Windows 
graphics interface. Master its word 

processor, Paintbrush and data base 

along with Notepad, Macro Recorder, 
PIF Editor, and Calculator. 

> H BP248 -TEST 
EQUIPMENT CON- 
STRUCTION 
$5.95. Details con- 
struction of simple, in- 

expensive, but ex- 
tremely useful test 
equipment. AF Gen, 
Test Bench Ampl, Au- 
dio Millivoltmeter, Tran- 

sistor Tester and six 
more. 

BP311 -AN INTRODUCTION TO 

SCANNERS AND SCANNING .... 
$7.95. Radio scanners have opened 
a realm of exciting radio listening. 
Understand radio wave propagation, 
types of transmissions, antennas, 
band assignments -the straight 
dope on what to hear and where to 

hear it! Comes complete with index, 
glossary of important terminology. 

l BP267 -HOW TO 

lreereu. USE OSCILLO- 
SCOPES AND 

ae+e+r OTHER TEST EQUIP- 
""" MENT $6.95. Mas- 

BP290 -A CONCISE INTRODUCTION TO THE 
MACINTOSH SYSTEM AND FINDER....$6.25. If you 

have one of the popular Macintosh range of computers, 
this book is designed to help you get the most from it. 

Although the Mac's WIMP user interface is designed to 
be easy to use, much of it only becomes clear when it is 

explained in simple terms. All Macintosh computers are 
covered including the new "Classic" range. 

BP245- DIGITAL 
AUDIO PROJECTS 

$5.95. Practical cir- 
cuits to build and ex- 
periment with. In- 
cludes A/D converter, 
input amplifier, digital 
delay line, compander, 
echo effect and mom. 

l BP303- UNDERSTANDING 
PC SOFTWARE $6.95. This 
book will help you understand the 
basics of various types of business 
software in common use. Types of 
software covered include word pro- 
cessors, spelling checkers, graph- 
ics programs, desktop publishing, 
databases, spreadsheets and util- 
ities. 

tering the oscilloscope 
is not really too difficult. 
This book explains all 

lthe standard controls 
and functions. Other 
equipment is also de- 
scribed. 

BP299- PRACTICAL 
ELECTRONIC FILTERS 

$6.95. Presents a doz- 
en filter -based practical 
projects with applications in 

and around the home or in 

the constructor's workshop. 
Complete construction de- 
tails are included. 

1 BP247 -MORE 
ADVANCED MIDI 
PROJECTS $5.95. 
Circuits included are a 
MIDI indicator, THRU 
box, merge unit, code 
generator, pedal, pro- 
grammer, channelizer, 
and analyzer. 

BP287 -A REFERENCE GUIDE 

TO PRACTICAL ELECTRONICS 
TERMS .... $8.95. More than just a 

dictionary of practical electronics 
terms, the book goes a step further in 

getting down to fundamentals. A ref- 

erence volume that can be read casu- 

ally by a reader seeking knowledge. 

BP265 -MORE 
ADVANCED USES 
OF THE MULTI - 
METER .... $5.95. 
Use these techniques 
to test and analyze the 
performance of a vari- 
ety of components. 
Also see how to build 
add -ons to extend 
multi -meter ca- 
pabilities. 

BP257 -INTRO TO 
AMATEUR RADIO 

. $6.95. Amateur 
Radio is a unique and 
fascinating hobby. This 
book gives the new- 
comer a comprehen- 
sive and easy to under- 
stand guide to the 
subject. 

BP251- COMPUTER 
HOBBYISTS HANDBOOK 
....$8.95. A wrapup of ev- 
erything the computer hob- 
byist needs to know in one 
easy to use volume. Pro- 
vides a range of useful ref- 
erence material in a single 
source. 

A 1Mlww.s Pule to 
Practical Electronic. 

Term. 

BP256-INTRO TO 
LOUDSPEAKERS 
AND ENCLOSURE 
DESIGN $5.95. We 
explore the variety of 
enclosure and speaker 
designs in use today so 
the reader can under- 
stand the principles in- 
volved. 

n 8P249 -MORE AD- 
VANCED TEST EQUIP- 
MENT CONSTRUCTION 
.... $6.95. Eleven more 
test equipment con- 
struction projects. They in- 
clude a digital voltmeter, 
capacitance meter, current 
tracer, etc. 

Preamplifier 
and 

FIM Circuits 

BP309- PREAMPLI- 
FIER AND FILTER CIR- 
CUITS $6.95. Provides 
circuits and background 
info for a range of pre- 
amplifiers, plus tone con- 
trols, filters, mixers and 
more. All are high- perfor- 
mance circuits that can be 
built at a reasonable cost. 

PCP115- ELECTRONIC PROJECTS 
FOR HOME SECURITY .... $10.00. 25 
projects ranging from a single -door pro- 
tection circuit that can be completed in an 
hour or two, to a sophisticated multi -chan- 
nel security system. Each project is de- 

scribed in detail with circuit diagrams, 
explanations of how it works, instructions 
for building and testing, and how to adapt 
circuits to meet special requirements. 

7 

BP190- ADVANCED ELECTRONIC SECURITY PROJECTS $5.95. Includes a 

passive infra -red detector, a fiber -optic loop alarm, computer -based alarms and an 

unusual form of ultrasonic intruder detector. 

BP235 -POWER SELECTOR GUIDE .... $10.00 Complete guide to semicon- 

ductor power devices. More than 1000 power handling devices are included. They 

are tabulated in alpha -numeric sequence, by technical specs Includes power 

diodes, Thyristors. Triacs, Power Transistors and FET's. 

BP234- TRANSISTOR SELECTOR GUIDE $10.00. Companion volume to 

BP235. Book covers more than 1400 JEDEC, JIS, and brand -specific devices. Also 

contains listing by case type, end electronic parameters. Includes Darlington 

transistors, high -voltage devices, high -current devices. high power devices. 

BP117- PRACTICAL ELECTRONIC BUILDING BLOCKS -Book 1 $5.75. 

Osciltators, Timers, Noise Generators, Rectifiers, Comparators, Triggers and more. 

BP195_- INTRODUCTION TO SATELLITE TV $9.95. A definitive introduction to 

the subject written for the professional engineer, electronics enthusiast, Or others 

who want to know more before they buy. 8 x 10 in. 

i i BP179- ELECTRONIC CIRCUITS 
FOR THE COMPUTER CONTROL OF 
ROBOTS $7.50. Data and circuits for 
interfacing the computer to the robot's 
motors and sensors. 

i 

BP239- GETTING THE MOST FROM YOUR MULTIMETER $5.95. Covers 
basics of analog and digital meters. Methods of component testing includes 

transistors, thyristors. resistors, capacitors and other active anq passive devices. 

BP97-IC PROJECTS FOR BEGINNERS $5.50. Power supplies, radio and 

audio circuits, oscillators, timers, switches. and more. If you can use a soldering iron 

you can build these devices. 

RADIO -100 RADIO HOOKUPS $3.00. Reprint of 1924 booklet presents radio 

circuits of the era including regenerative, neutrodyne, reflex 8 more. 

BP42- SIMPLE LED CIRCUITS $5.50. A large selection of simple applications 
for this simple electronic component. 

BP122 -AUDIO AMPLIFIER CONSTRUCTION .... $5.75. Construction details 

for preamps and power amplifiers up through a 100 -watt DC- coupled FET amplifier. 

BP92 -CRYSTAL SET CONSTRUCTION $5.50. Everything you need to know 

about building crystal radio receivers. 

ELECTRONIC TECHNOLOGY TODAY INC. 

P0. Box 240, Massapequa Park, NY 11762 -0240 

Name 

Address 

City State Zia 

PE194 

CHECK OFF 

THE BOOKS YOU WANT 

SHIPPING CHARGES IN 

USA AND CANADA 

i 

BP255- INTERNATIONAL RADIO 
STATIONS GUIDE .... $7.95. Provides 
the casual listened, amateur radio DXer 
and the professional radio monitor with an 

essential reference work designed to 
guide him or her around the more than 
ever complex radio bands. 

$0.01 to $5.00 $1.50 
$5.01 to $10.00 S2.50 
S10.01 to 20.00 $3.50 
$20.01 to 30.00 $4.50 
$30.01 to 40.00 . . . $5.50 
$40.01 to 50.00 $6.50 
$50.01 and above $8.00 

SORRY No orders accepted Number of books ordered 

outside of USA & Canada 

Total price of merchandise $ 

Shipping (see chart at left) $ 

Subtotal S 

Sales Tax (NY State only) $ 

Total Enclosed S 

All payments must be in U.S. hinds tt 
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Digital 
Special - 
Effects 

Generator 

NEW PRODUCTS 

Although it is targeted primarily 
at the semi -professional "pro - 
sumer" market, small produc- 
tion facilities and home -video 
enthusiasts can use Sony's XV- 
D1000 digital special- effects 
generator to obtain profession- 
al -like results. The easy -to -use 
component lets you combine 
multiple video and audio 
sources, create dramatic scene 
transitions, add spectacular vid- 
eo effects, and quickly program 
effects sequences. Designed to 

work with professional editing 
decks, the effects generator 
features VISCS and GPI inter- 
faces for use with computerized 
editing systems, three A/V in- 
puts and two A/V outputs for 
multiple- source editing and 
post -production effects ses- 
sions, and an S -Video input/ 
output. 

The XV -D1000 features a dig- 
ital frame synchronizer for 
precise combination of two dis- 
tinct video sources, a double - 
frame memory for high- resolu- 
tion images, and 77 different 
wipe patterns. It allows you to 
size and insert one image into 
another, fade to white or black, 
zoom in on a particular area, 
divide the screen into nine pic- 
ture areas, stop the action at 
successive points and display 
each point in a nine -image ma- 
trix, and freeze the full- screen 
image without ghosting or track- 
ing lines. A ten -program 

memory lets you store effects 
that later can be automatically 
inserted while editing or watch- 
ing tapes. Picture quality is 
retained thanks to the unit's 
double -frame memory, digital Y/ 
C separation, and video noise 
reduction. 

The XV -D1000 digital special - 
effects generator has a sug- 
gested retail price of $2600. For 
more information, contact Sony 
Electronics Inc., One Sony 
Drive, Park Ridge, NJ 07656. 
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NINE -RANGE BATTERY 
TESTER 

A compact battery tester from 
L -com, the DX2OBT, accepts 
any standard carbon -zinc, al- 
kaline, mercury, silver- oxide, 
lithium, or nickel- cadmium bat- 
tery. When the selector switch is 
set to the desired battery type, 
the meter will provide a true test 
of its condition with an actual 
load imposed. Test results are 
shown on three colored meter 
scales for regular, lithium, and 
nickel- cadmium cells. 

The DX2OBT features perma- 
nent, built -in test leads to 
prevent signal loss. A special 

The DX2OBT nine -range bat- 
tery tester costs $18.50 in 
single units; quantity discounts 
are available. For further infor- 
mation, contact L -com, Inc., 
1755 Osgood Street, North An- 
dover, MA 01845; Tel: 
800 -343 -1455 or 508 -682 -6936; 
Fax: 508-689-9484. 
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DSP -PROTOTYPING 
DAUGHTER BOARD 

Answering the need for a wire - 
wrapping board that can be 
used in the development of 
DSP hardware, Wintriss Engi- 
neering offers a prototyping 
daughter board that mounts to 
their 8- and 16 -bit PC -based 
Turbo 320 DSP development 
boards, which are based on the 
industry- standard TI 
TMS320C30 floating -point dig- 
ital processor. The four -layer, 
3.75 x 13 -inch, 0.090 -inch -thick 
daughter board has VCC and 
ground planes, as well as 1500 
plated through holes and two 
additional power busses. The 

adjustable clamp holds all types 
of button cells, making the test 
fast and simple. Dual contact 
buttons on the top panel accept 
9 -volt batteries, eliminating the 
need for test leads in 9 -volt 
tests. The tester also features a 
"neg" contact button to test any 
size single cell, so that only the 
red test lead is required for 
those tests. The case is 

elevated for easy reading. 

board mounts via two 96 -pin 
DIN connectors and has a wire - 
wrap area incorporating fully la- 
beled TMS320C30 signals. The 
Turbo boards plug into an IBM - 
compatible PC /AT 8- or 16 -bit 
bus. 

The prototyping daughter 
board costs $142; Turbo 320 
prices start at $995. For addi- 
tional information, contact 
Wintriss Engineering Corpora- 
tion, 6342 Ferris Square, San 
Diego, CA 92121 -3244; Tel: 
800 -733 -8089. 
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