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Editorial 

THAT MAKES SENSE TO ME! 
"Tax us to help pay for what we need" is an unusual position 
for any industry or individual to take. But that's exactly what 
one electronics- industry spokesman -Jerry K. Pearlman, 
chairman and president of Zenith Electronics Corporation - 
has proposed to the U.S. Senate Subcommittee on Science, 
Technology, and Space. And it makes good sense. 

Mr. Pearlman proposed that Congress amend the Trust Fund 
Code of 1981 to create a new trust fund to pay for the federal 
contribution to HDTV (High- Definition TV) research by U.S. 
companies. This new HDTV Trust Fund would be fueled by a 

$5.00 -per -unit excise tax on TV -set sales in the U.S. With total 
TV sales in the U.S. of about 20- million units annually, such a 

trust fund would raise $100 million per year. The fund would 
satisfy the acknowledged need for HDTV research -and- 
development subsidies, without placing any additional strain 
on the national budget. 

This is not a free handout. Mr. Pearlman proposed that the 
fund disbursements should be administered by the Commerce 
Department and the Defense Advanced Research Projects 
Agency (DARPA). Additionally, after three or four years, the tax 
would be replaced with a self -replenishing program based on 
HDTV sales to encourage U.S. production. 

Japanese and European governments have been investing in 

HDTV technologies for years, and Americans have been 
subsidizing those foreign governments and industries when 
they purchase imported TV's. But before we can "buy 
American," it will first be necessary to "build American." 

If we are ever to return consumer electronics production, and 
the jobs it creates, back to our side of the great ponds, our 
government and industries must learn to work as a team, as 
they do overseas. Then will we be able to compete on a level 
field, and that makes sense to me! 

Julian S. Martin, KA2GUN 
Editor 

Editor's Note: To explain Y For Q, see page 28. 
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Letters 

ULTRA -ULTRASONIC RECEIVER 

I built "The Ultrasonic Receiver" that appeared 
in the February 1989 issue of Popular Elec- 
tronics, because I needed a tool to locate the 
source of power -line noise that was interfering 
with my shortwave and VHF receivers. 

Using my ultrasonic receiver, I have lis- 
tened to sounds I could not otherwise hear 
from these emitters: televisions, older ultra- 
sonic TV remote -control transmitters, com- 
puter terminals, a VCR, and a metal- detec- 
tor search coil. It was especially interesting 
to listen to the ultrasonic sounds emitted by 
running water! 

The receiver works fairly well for its sim- 
plicity. Although it is sensitive, there are a 

few shortcomings. Moderately loud noises 
in the sonic range can leak through the re- 

ceiver and be heard. Since the receiver is 
not shielded, it can detect some electromag- 
netic fields as well as acoustic signals. 

The oscillator was supposed to tune 
15 35 kHz, but mine would only tune 12 21 

kHz using the specified components. I sub- 
stituted a 2200 -ohm resistor for R5 (origi- 
nally 15,000 ohms), which expanded the tun- 
ing range to 15 -66 kHz. 

Using a handful of coins and an old televi- 
sion remote -control transmitter for ultrasonic 
sources, I demonstrated the receiver to my 
colleagues at AT &T Bell Laboratories, and 
they were quite impressed. Thanks for a fun 
project. 

B.P. 
Oswego, IL 

MORE HAM, PLEASE! 

Great magazine you have there! I'm building 
"Grandpa's Shortwave Receiver" (Popular 
Electronics, February 1989), and I'm really 
having a ball. 

How about some articles that feature ham 
radio? I'd especially love to see some ham - 
related construction projects. 

B.S. 
Wheatland, WY 

We aim to please! Check out "The Exciting 
World of Ham Radio" in this issue for an 

Master the skies with 
the RC Flight Simulator 

Learn the ups and downs 
of RC aircraft and helicopter 
flight right on your com- 
puter screen. Exciting new 
software designed expressly 
for Heath Co. by Dave 
Brown Products lets you 
take the time you need to 
become a master pilot. 
You'll save on heartache 
and save on dollars when 
you perfect your skills 
before you ever put your 
plane in the air. 

Menu -driven software gives you a 
constant read -out of plane distance, 
true air speed, throttle setting and 
altitude. Even a dollar estimate of 
damage flashes on screen each time 
you crash. 

Use with Heath/Zenith and IBM 
PC, XT, AT and compatibles. 

Comes with dual joystick controller. 
Order required gameport adapter 
separately. 

To order your 
Flight Simulator for 
only $129.95 call 
1- 800 -253 -0570 
24 hours a day. 

Heath Company 

....................... 

Includes flight 
simulation for 
helicopters, too! 

Benton Harbor, MI 49022 

A subsidiary of Zenith Electronics Corporation. 
Prices, product availability and specifications are subject to change without notice. ® 1989, Heath Company. 
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introduction to the fascinating amateur - 
radio hobby. In addition, our "Ham Radio" 
column features topics and projects of inter- 
est to hams each and every month. 

HAVES AND NEEDS 

Finding a serviceable tube tester at a rea- 
sonable price isn't easy. Once you've found 
one, getting a schematic for it can be just 
about impossible, as I've discovered. I have 
a SECO Series 1100 tube tester with 128 
sockets that needs calibrating information and 
a schematic. Can anyone help me? 

Samuel Zuckerberg 
578 Fifth Avenue 

New York, NY 10036 

KEEPING IN CONTACT 

I loved your article "Winning the Relay Race" 
in the August 1989 issue. But, there is one 
thing that is bothering me: The linear- expan- 
sion relay shown in Fig. 10 doesn't seem 
to work the way described in the article. Am 
I missing something? 

J.S. 
Brooklyn, NY 

No, we did. The illustration is inaccurate- 
the heater coil should be located on the right - 
hand member, not the left as shown. 

FOND REMEMBRANCES 

In April 1964, I was a short and quite skinny 
fifth grader. It was also the time that I re- 
ceived my very first issue of Popular Elec- 
tronics magazine. Twenty -five years later, I 

still have that issue, and though it is now 
cover -less and quite worn, it still brings me 
pleasure. I learned a lot from those old Popu- 
lar Electronics magazines, and they brought 
me a tremendous amount of satisfaction and 
enjoyment along the way. To me, that's the 
true essence of reading for a person, whether 
they are young or old. Those magazines had 
a very positive influence on me as a young- 
ster and as a young adult. 

While I must admit that over the years I 

very rarely actually built any of the construc- 
tion projects (due to lack of money and guid- 
ance) I still waited anxiously each month for 
the new issue to arrive. I studied almost every 
article and project with great intensity and 
tried my best to learn what I could. Finally, 
when I would come close to figuring things 
out, I'd start some really serious day- dream- 
ing about building whatever project had 
caught my eye. As a young boy I found some 
of those projects to be quite fantastic -the 
aircraft receiver in the custom -made alumi- 
num box, the ultrasonic communicators, the 
people detector, and that incredible HeNe 
laser (Wow!). For me, that was some very 
powerful stuff. 

Well, now it is 25 years later, and today I 

am a short but not -so- skinny kid. I hold gradu- 
ate and undergraduate degrees in electrical 
engineering, am a registered Professional En- 



gineer, and have spent most of the last 14 

years as an analog- circuit designer. I guess 
I must be a big boy now, because I devote 
a lot of time to reading professional technical 
journals; but, like many others, I still read 
and enjoy the hobby magazines. Popular 
Electronics has always offered a good deal 
of learning, even for professionals, and I'm 

sure that tradition will be carried on into the 
future. 

I'm very glad to see that my old friend Popu- 
lar Electronics is back. I hope that you'll try 
to include some of the less sophisticated and 
less expensive projects that were part of your 
early roots. A project the size of building a 

VAX is fine once a year, but even the len- 
thousandth slow kick of a windshield -wiper 
project would be more palatable on a monthly 
basis. 

L.D., N5KNV 
Austin, TX 

SPELLING BEE 

I found your article, "Wein Bridge Osc Ila- 

tors" (July, 1989) extremely informative. I do 
have one question, however: Is it a "Wein" 
bridge or a "Wien" bridge? 

D. G. 

Flushing, NY 

The proper spelling is, of course, "Wien." 

The editor responsible for that "typographi- 
cal error" has been assigned a special task - 
he must write "i before e except after c" 
100 times, or until he gets it right. Our ap- 
pologies to author Courtney Hall, and to all 
our readers. 

THE "PAGE -RITCHIE" COIL? 

I enjoyed Stan Czarnik's article, "Fun With 
Induction Coils," (Popular Electronics, June 
1989). However, I feel compelled to point 
out a few historical errors. 

Charles Grafton Page (1812 - 1868), a Har- 
vard graduate, actually invented what is now 
called the "Ruhmkorff Coil" long before 
Ruhmkorff did. As the article noted, Page's 
first induction coil produces a 1 /is- inch -long 
spark. Page soon thereafter made several 
improvements on his design. He was the first 
to use a mixture of alcohol and mercury to 

shorten the time of contact during the inter- 
rupter break, which increased the output po- 
tential considerably. He later used platinum 
contacts to produce an induction coil with 
a 41/2- inch -long spark in 1841. In 1850 (8 

years prior to Ruhmkorff's work) Page pro- 
duced a coil yielding a spark through air meas- 

uring 8 inches in length. 
In 1851, Edward Samuel Ritchie (1814 - 

1895), an American philosopher and instru- 
ment manufacturer, divided the secondary 
coil into separate segments, each insulated 

from the other with rubber discs. That dra- 
matic improvement in induction -coil design 
enabled him to produce a coil that developed 
10- inch -long sparks. Ritchie displayed the coil 
at an exhibit in England in 1857. He did not 

know Ruhmkorff at that time. 
Ruhmkorff saw Ritchie's coil and copied 

it to secure the first prize of 50,000 francs 
at the French Exposition of Electrical Appa- 
ratus in 1858. Although he developed his 
induction coil long after Page and Ritchie 
did their work, Ruhmkorff received the rec- 
ognition. Page's and Ritchie's work remained 
relatively unknown in Europe even after 
Ritchie's English display. 

In 1861, Page developed a coil that pro- 

duced 42- inch -long sparks in open air! 

D.C. C. 

Baraboo, WI 

SWAP MEET 

During the preparation of the July 1989 in- 

stallment of "Electronics Library," the grem- 
lins got their hands on two pairs of photo- 
graphs and transposed them. The books in- 
volved were "Make Money From Home Re- 
cording" and "Dictionary of Audio, Radio, 
and Video," and "How To Keep Your VCR 
Alive" and Contact East's "1989 General Cata- 
log." We're sorry for any inconvenience that 
this has caused. -Editor 
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SPEAKER CONTROL 
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and built -in LED power 
meter. 5 "x 2 1/2" 100 
watt version available $ $14.50 $12.90 
#260 -235 (1 -5) (6 -up) 

WALNUT SPEAKER 
CABINET KIT 
Super quality, ., 

genuine walnut 
veneer cabinet. Kit 
includes: routed and 
mitred top, sides, 
and bottom in 
unfinished 3/4" 
walnut veneer. Cut 
your own custom 
holes in the front 
and rear to match 
your drivers. 15" x 
24" x 11 ". Volume: 
1.9 cubic feet. 

#260 -350 $22.50 
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$19.95 
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12" SUB WOOFER 
Dual voice coil sub woofer. 
30 oz. magnet, 2" voice 
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Response: 25 -700 Hz. 
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Net weight: 6 lbs. 

#290-145 
$39.80 $36.80 
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MADE IN USA 

100 oz. magnet, 3" voice 
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Paper cone, treated 
accordian surround. Net 
weight: 29 lbs. 

#290-200 
$98.90 $89.50 
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Super duty, 40 oz. magnet. 
100 watts RMS, 145 watts 
max. 4 and 8 ohm compat- 
ible (6 ohm). 2" voice coil. 
fs -25 Hz. QTS =.166, 
VAS -10.8 cu ft. 

Response: 25 -1500 Hz. Net 
weight: 9 lbs. Pioneer 
#A30GU40 -51D 

#290 -125 $36.80 
(1 -3) 

$34.50 
(4 -up) 

PIONEER HORN 
TWEETER 
Mylar dome. 2.93 oz. 
barium ferrite magnet. 8 

ohm. Response: 1800- 
20000 Hz. 35W RMS, 
50W max. fs = 2000 Hz, 
SPL = 106 dB, Pioneer 
#AHE60 -51F 

#270 -050 $6.50 $5.90 
(1 -9) (10 -up) 

Partsss 
340 E. Feet St, Dayton Oho 45402 
Local: 1- 513 -222 -0173 
FAR 513- 222 -4644 

15 day money back guarantee 515.00 minimum order ' We accept 
Maeteroard, Vim, Discover, and COD. orders 24 hour shipping 
'Shipping charge= UPS chart rate "S1Á0 ($3.00 minimum charge) 
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5 lbs. 
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15" THRUSTER WOOFER 
Thruster by Eminence. 
Made in USA. Poly foam 
surround, 56 oz. magnet. 
2 -1/2 ", 2 layer voice coil. 
150 watts RMS, 210 watts 
max. 4 ohm. fs - 23.5 
Hz, QTS =.33, VAS- 17.9 
cu ft. SPL =94.8 dB 1W/ 
1M. Net weight: 15 lbs. 

#290 -180 
$43.50 $39,80 
(1 -3) (4 -up) 

GRILL FRAME KIT 

TITANIUM COMPOSITE 
TWEETER 

Titanium is deposited on a polymer 
dare to combine the advantages of 
bah hand and soft dome 
technologies. 8 ohm. Ferro End 
cooled voice cod. ta = 1200 Hz, 
SPL =90 dB 1W /1M. 50 watts RMS, 
70 watts max. 4' round. Polydax 
part #DTW 100T125. 

#270 -047 
$27.50 
(1 -9) 

$24.80 
(10 -up) 

With this kit you 
can make speaker 
grill frames up to 
30" x 40". Kit 
includes 4 comer 
pieces, 2 "T" 

brackets, and 7 

frame bars. Grill 
mounting kit 
included. 

#260 -333 
$8.50 $7.80 
(1 -9) (10 -up) 
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ries. Readers are likely to find the solution 
to a sticky design problem for their news- 
letter in the chapter on flyers, and will pick 
up constructive pointers throughout the 
book. 

The Make -Over Book: 101 Design Solu- 
tions for Desktop Publishing is available 
for $17.95 from Ventana Press; P.O. Box 
2468, Chapel Hill, NC 27515. 

CIRCLE 80 ON FREE INFORMATION CARD 

THE MAKE -OVER BOOK: 101 Design 

Solutions for Desktop Publishing 

by Roger C. Parker 

Roger Parker, who teaches seminars in desk- 
top publishing, teamed with professional de- 
signers to prepare this book. As increasing 
numbers of small businesses take advan- 
tage of desktop publishing to create their 
own advertising, brochures, newsletters, 
and corporate logos, such a guide becomes 
a valuable business tool. 

After an opening chapter that describes 
evaluation techniques and outlines 25 com- 
mon design mistakes to avoid, the book 
confronts the subject visually, presenting 
101 "before- and -after" examples. Each il- 

lustrated example is accompanied by brief 
caption -style text, explaining what was wrong 
with the "before" picture and how the 

changes lead to the "after" picture. The book 
is divided into categories based on the most 
commonly created documents: newsletters, 
advertising copy, charts, price lists, order 
forms, resumes, etc. Each section offers 
a few pages of text concerning the most 
effective ways to present a particular type 
of document - defining what must be ex- 
pressed and explaining how to do it well- 
and then presents the examples. 

While readers can turn to a particular 
section for specific advice, the elements 
of good design transcend those bounda- 

APPLE CARE MANUAL: 
Diagnosing and Maintaining Your 

Apple II +, Ile and IIC Computers 

by Chris Morrison 
and Teresa S. Stover 

Regardless of your level of experience with 
computers and electronics, if you own an 
Apple computer, you'll find useful, money- 
saving techniques in this book. It presents 
preventive maintenance, troubleshooting 
tips, and simple repairs that are all designed 
to keep your computer out of the service 
shop -yet require no skills other than the 
ability to use a screw driver and to follow 
directions. 

Following a basic system overview and 
descriptions of general maintenance, 
troubleshooting, and repair techniques, the 
book is divided into separate sections for 
each part of the system- keyboard, moni- 
tor, disk drive, modem, cables, etc. Those 
sections contain the procedures and instruc- 
tions needed to diagnose a problem and 
to fix it. (Some repairs should not be at- 
tempted at home; the book also indicates 
what circumstances call for professional 
servicing.) 

A "System Diagnostic Program" is pro- 
vided with the book to facilitate troubleshoot- 
ing. The BASIC program includes eight mod- 
ules that are each designed to perform a 

series of tests on a specific part of the sys- 
tem, and a "System Exerciser Module" that 
tests the entire system after a repair. The 
program can be purchased separately or 
keyed in manually; a chapter is devoted 
to how to load and run it, even if you have 
no experience with BASIC. If you are famil- 
iar with BASIC, the program listings and 
line -by -line explanations of the program 
code that are included in the corresponding 
chapters will come in handy for modifying 
the program to suit your own purposes. An- 
other chapter provides instructions for de- 
veloping your own diagnostic programs for 
additional peripherals. 

Apple Care Manual: Diagnosing and Main- 
taining Your Apple ll + , Ile, and Ilc Corn - 
puters is available for $17.95 from Wind - 
crest, Division of Tab Books Inc., Blue 
Ridge Summit, PA 17294 -0850; Tel. 1 -800- 
233 -1128. 

CIRCLE 98 ON FREE INFORMATION CARD 

GOLDEN CLASSICS OF YESTERYEAR 

by Dave Ingram, K4TWJ 

This book is sure to stir fond memories for 
amateur -radio enthusiasts who have been 
around the hobby for a while -and provide 
some interesting historical glimpses for new 
hams. It is filled with stories; old advertise- 
ments; and descriptions of favorite circuits, 
transmitters, receivers, bugs, and telegraph 
keys. The book is a light- hearted -this is 
not a textbook -but an informative and 
highly descriptive collection of tales and cir- 
cuits culled from the author's (and his 
friends') personal experiences, and from 
old written materials. 

Easy -to -build weekend projects include 
designs for transmitters and receivers from 
the 1920's, 30's, and 40's. The book even 
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provides instructions for building a classic 
"Tailender," an early DX memory keyer that 
requires no power supply or other electronic 
parts, yet works like a pro. For collectors 
of classic radio equipment, the book ex- 
plores how to track down, restore, and op- 
erate antique gear. 

Golden Classics of Yesteryear is avail- 
able for $9.95 from MFJ dealers. Contact 
MFJ Enterprises, Inc., P.O. Box 494, Mis- 
sissippi State, MS 39762; Tel. 800 -647- 
1800 for orders. 

CIRCLE 81 ON FREE INFORMATION CARD 

OSCAR SATELLITE REVUE 

by Dave Ingram, K4TWJ 

This anthology of articles that were previ- 
ously published in CQ magazine show read- 
ers how to set up and operate various types 
of OSCAR (Orbiting Satellite Carrying 
Amateur Radio) stations to DX via the OS- 
CAR satellites, as well as Japanese and 
Russian satellites. Each article is followed 
by an update that covers new information 
since its original publication. The articles 
cover everything from the launching of the 
first OSCAR amateur satellite in 1961 right 
up to late- breaking news on the upcoming 
PHASE IV "Super System." 

The book takes readers from setup to 

successful operations, in easy -to- under- 



stand, nontechnical terms. Complex descrip- 
tions and confusing calculations are 
avoided. Instead, it presents handy aids 
like a quick -start guide for beginners; ready - 
to -use frequency- conversion charts for all 
satellite modes; a comprehensive equip- 
ment review; Keplerian data for computer- 
ized- tracking programs; and tracking notes 
for the OSCAR 10, the Japanese JO -12, 
and the Russian RS -10 and RS -11. The 
book even explains how to work the Rus- 
sian robot on RS -10, and how to receive 
a QSL card for that rare DX. 

OSCAR Satellite Revue is available for 
$7.95 from any MFJ dealer, or from MFJ 
Enterprises Inc., P.O. Box 494, Mississippi 
State, MS 39762; Tel. 800 -647 -1800. 

CIRCLE 81 ON FREE INFORMATION CARD 

EPS CATALOG 903 

from Electronic Parts Supply 

This 50 -page catalog contains a wide se- 
lection of electronic parts, ranging from tran- 
sistors and IC's to soldering and test equip- 
ment. A sampling of the categories cov- 
ered includes audio, video, and telephone 
accessories; an array of VCR replacement 
parts; phono cartridges and stylii; car -radio 
installation kits; cables and connectors; and 
auto alarms. For the hobbyist, there's a spe- 

cial selection of electronic kits for building 
projects for the home, car, and workbench. 

The EPS Catalog 903 is available at no 
charge from Electronic Parts Supply, 741 

East 14th St., Oakland, CA 94606; Tel. 800- 
227 -0104 (in CA, 800 -628 -9664). 

CIRCLE 82 ON FREE INFORMATION CAR) 

THE SOFTWARE ENCYCLOPEDIA 1989 

compiled by R.R. Bowker Company 

This two -volume guide to microcomputer 
software presents over 20,000 software pack- 
ages from some 4,000 publishers. Designed 
to help consumers find the software they 
need, it covers such diverse categories as 
desktop publishing, inventory control, medi- 
cal treatment and diagnosis, Wall Street 

(Continued on page 12) 

CABLE -TV 

WE'LL 

HEAT A ÉSAÉ E 

ADVERTISED 
DVERTIÉRETAIL 

OR WHOLESALE H L LPR ICES! 

-r- 

BONANZA! 
ITEM UNIT MORE 

HAMLIN MCC :3000 36 CORDED REMOTE CONVERTER Cl, I Zuni, 29 00 - 

PANASONIC WIRELESS CONVERTER tour best buy' 98 00 7900 

STAR GATE 2000 88 00 69 00 

' JERROLD 400 COMBO 169 00 11900 

JERROLD 400 HAND REMOTE CONTROL 2900 1800 

'JERROLD 450 COMBO 199 00 139 00 

' JERROLD 450 HAND REMOTE CONTROL 29 00 18 00 

JERROLD SB- ADD -ON 9900 6300 

' JERROLD SB- ADD -ON WITH TRIMODE 10900 7500 

'M -35 B COMBO UNIT (.Ch 3 owpul onlyi 9900 7000 

'M -35 B COMBO UNIT WITH VARISYNC 10900 7500 

' MINICODE IN -121 9900 6200 

' MINICODE IN -121 WITH VARISYNC 10900 6500 

' MINICODE VARISYNC WITH AUTO ON -OFF 145 00 105 00 

ECONOCODE (rmnlcode substdutel 6900 4200 

ECONOCODE WITH VARISYNC 7900 4600 

'MLD- 1200 -3 1Ch 3 output) 9900 6200 

'MLD -1200 -2 ICE 2 output) 9900 6200 

'ZENITH SSAVI CABLE READY 175 00 125 00 

INTERFERENCE FILTERS' Ch 30n1y, 2400 1400 

'EAGLE PD -3 DESCRAMBLER ,Ch 3ou 1, I ,,,1y, 11900 6500 

'SCIENTIFIC ATLANTA ADD -ON REPLACEMENT DESCRAMBLER 11900 8500 

Quantity Item 
Output 

Channel 
Price 
Each 

TOTAL 
PRICE 

California Penal Code #593 -D forbids us 
from shipping any cable descrambling unit 
to anyone residing in the state of California. 

Prices subject to change without notice. 

SUBTOTAL 
Shipping Add 
$3.00 per unit 

COD & Credit 
Cards - Add 5% 

TOTAL 

Name 

Address City 

State Zip Phone Number ( j 

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 all products purchased, now and in the future, will only be used on cable TV systems with proper 

authorization from local officials or cable company officials in accordance with all applicable federal and 

state laws 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. # P -9 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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Join 
the Electronics and 

Control Engineers' 
Book 
Club® 

BUCHSBAUM'S COMPLETE HAND- 
BOOK OF PRACTICAL ELECTRONIC 
REFERENCE DATA, Third Ed. By 
W.H. Buchsbaum, revised by R.C. Genn, 
Jr. 635 pp., 357 illus. & tables. This best- 
selling reference is invaluable for 
engineers whose work involves going 
outside their own area of expertise. Cover- 
age includes digital logic; optoelectronics; 
antennas and transmission lines; RF and 
microwave fundamentals; communica- 
tions sytems; television systems; com- 
puters; radio; recording; and more. 
583880 -X Pub. Pr., $34.95 Club Pr. $26.50 

PRINTED CIRCUITS HANDBOOK, 
Third Edition. By C.F. Coombs, Jr. 960 
pp., 556 illus. Here in one handy volume 
is all the information you need to design, 
manufacture, test, and repair printed wir- 
ing boards and assemblies. This new 
edition features ten all -new chapters, 
including three on SMT. 
126/097 Pub. Pr., $63.50 Club Pr.. $45.50 

32 -BIT MICROPROCESSORS. Edited 
by H. J. Mitchell, 248 pp., 104 illus. and 
tables. A complete survey of the architec- 
ture, operation, and applications of to- 
day's most important new devices from 
AT &T. Inmos, Intel, and Motorola. 
425 855 Pub. Pr., $48.50 Club Pr., $35.00 

MICROWAVE AMPLIFIERS AND OS- 
CILLATORS. By C. Gentili. 150 pp., 79 
illus. A thorough, practical introduction to 
the theory and design of microwave ampli- 
fiers and oscillators, with coverage of the 
scattering matrix, the gallium arsenide 
field- effect transistor, and microstrip 
technology. 
229/953 Pub. Pr., $39.95 Club Pr., $27.95 

COMMUNICATIONS RECEIVERS: 
Principles and Design. By Ulrich L. 
Rohde and T.T.N. Bucher, 608 pp., 402 
illus. Everything you need to know if you 
design or work with communications 
receivers, from theory to practical design 
approaches. Coverage includes all types 
of receivers: shortwave, broadcast, radar, 
military, marine, aeronautical, and more. 
535/701 Pub. Pr., $62.50 Club Pr., $44.50 

your one source for engineering books 
from over 100 different publishers 
the latest and best information in your field 
discounts of up to 40% off 
publishers' list prices 

New Members! 
Take any one of these great 

professional 
books 5289 

for only 
as a premium with your 

first selection! 

Spectacular values up to $99.90 
ENGINEERING FUNDAMENTALS 
FOR THE PROFESSIONAL 
ENGINEERS' EXAM, Third Ed. By L. 
M. Polentz. 432 pp., 170 illus. Features 
worked -out solutions and full explana- 
tions for all sample problems so you can 
learn how to solve them. It's a dependable 
way to prepare for the exam or a perfect 
on- the -job reference. 
503/931 Pub. Pr., $39.50 Club Pr., $27.95 

ELECTRONICS 
SOURCEBOOK 
FOR TECHNICIANS 
AND ENGINEERS 
592 pp., 800 illus., softbound 335591 
This condensed, paperback version 
of the Handbook for Electronics 
Engineering Technicians is the perfect 
on- the -job reference for all electronics 
professionals. From fully worked -out ex- 
amples, explanations, tables, and graphs 
... through up -to -date coverage of active 
filters, microwaves, and fiber optics... 
to using the full spectrum of technical 
equipment, the Sourcebook is the 
single most convenient professional 
electronics reference available. 

A $24.95 
Value -Yours 
ABSOLUTELY 

FREE 

AUTOMATIC CONTROL SYSTEMS, 
Fifth Ed. By B. C. Kuo. 736 pp., illus. 
Provides an overview of automatic control 
systems, including in -depth coverage of 
classical control techniques, optimal con- 
trol theory, and analog and digital control 
system design. This up -dated edition 
discusses the latest ideas on the use of 
computers to design control systems and 
as components of such systems. 
583706 -4 Pub. Pr., $51.00 Club Pr., $36.95 

OP -AMP HANDBOOK, Second Ed. 
By F. W. Hughes. 320 pp., 231 illus. 
Organized for on- the -job reference, this 
handbook covers all facets of op -amps, 
from stability and protection to signal 
processing using op -amps. Includes a 

collection of over 60 practical circuits for a 

variety of applications, procedures, and 
experiments. 
583651 -3 Pub. Pc, $39.00 Club Pr., $27.50 

HANDBOOK FOR SOUND 
ENGINEERS: The New Audio 
Cyclopedia. Edited by G. Ballou. 1,247 
pp., over 1,200 illus. This giant handbook 
gives you truly comprehensive coverage 
of sound - and the methods of produc- 
ing, reproducing, controlling, changing, 
reinforcing, and measuring it. 
583913 -X Pub. Pr., $79.95 Club Pr., $55.95 

ESSENTIAL CIRCUITS REFERENCE 
GUIDE. By J. Markus & C. Weston. 528 
pp., illus. Collects into one convenient 
volume more than 1,000 ready -to -use 
circuit diagrams for today's electronics 
applications. Now you can have the circuit 
you need in a matter of seconds - without 
having to reinvent the wheel. 
404/623 Pub. Pr., $59.50 Club Pr., $47.50 

CIRCUIT DESIGN FOR ELECTRONIC 
INSTRUMENTATION: Analog and 
Digital Devices from Sensor to 
Display, Second Ed. By D. Wobschall. 
400 pp., 365 illus. Brings you the entire 
process of circuit design in a comprehen- 
sive, easy -to- follow format. This new 
edition reflects the latest in IC technology, 
including CMOS and ECL devices. 
712/31X Pub. Pr., $49.50 Club Pr., $36.95 

AMERICAN ELECTRICIANS' HAND- 
BOOK, Eleventh Ed. By T. Croft and 
W. Summers. 1,824 pp., 1,560 illus. This 
newly updated handbook shows you how 
to select, install, maintain, and operate all 
the latest electrical equipment and wiring. 
It includes the most recent code require- 
ments, basic formulas, and a wealth of 
circuit diagrams and illustrations. 
139/326 Pub. Pr., $69.50 Club Pr., $49.50 

MICROELECTRONICS, Second Ed. 
By J. Millman and A. Grabel. 1,001 pp., 
646 illus. Takes you from the basics of 
semiconductor properties to an under- 
standing of the operation of solid -state 
devices, and then to more advanced 
topics. Its up -to -date coverage, real -life 
examples, and practical data make this an 
ideal reference for the working engineer. 
423/30X Pub. Pr., $53.95 Club Pr., $41.50 

ENGINEERING MATHEMATICS 
HANDBOOK, Third Ed. By J. J. Tuma. 
512 pp., illus. This best -selling handbook 
gives you the essential mathematical 
tools -formulas, definitions, theorems, ta- 
bles, and models for computer program- 
ming - that you need for your day -to -day 
engineering calculations. 
654/433 Pub. Pr., $49.50 Club Pr., $34.50 


