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MIXED -MODE POWER 
Design & Verify Faster with Electronics Workbench® 

Analog, Digital & 
Mixed Circuits 
Electronics Workbench® 
Version 4 is a fully integrated 
schematic capture, simulator 
and graphical waveform 
generator. It is simple to 
mix analog and digital parts 
in any combination. 

Design and Verify 
Circuits... Fast! 
Electronics Workbench's 
simple, direct interface 
helps you build circuits 
in a faction of the time. 
Try ̀ what if scenarios and 
fine tune your designs 
painlessly. 

Electronics 
òrkbeflCh 

The electronics lab in a computer 

More Power 
Simulate bigger and more 
complex circuits. Faster. 
On average, Electronics 
Workbench Version 4 is 
more than 5 times faster 
than Version 3. 

More Parts 
Multiple parts bins 
contain over twice the 
components of 
Version 3. 

More Models 
Over 350 real world analog 
and digital models are 
included free with 
Electronics Workbench. 
And, if you need more, an 
additional 2,000 models 
are available. 

Electronics Workbench delivers the power you need to design and verify analog, digital and true mixed 
mode circuits. Over 20,000 customers have already put Electronics Workbench to the test. The result: 
Better designs... Faster. And over 90% would recommend it to their colleagues. 
Electronics Workbench will save you time and money. We guarantee it.* 
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True mixed mode simulation: Simultaneous AM transmission, 
digitization and pulse -code modulation of a signal. 
Trademarks are property of their respective holder.;. Offer is in U.S. dollars and valid only in the United States and Canada. 

Call Now: 800-263-5552 
Just $299 +SjH For Windows, DOS or Macintosh 

*30 day money -back guarantee 
Free unlimited technical support wow VISA 

Yes, I'm interested in Electronics Workbench. 

Chgmiretlan: 

Acklrt ss: 

Phone: 

I Inda to Ian contacted by cm,iihc aL 

INTERACTIVE IMAGE TECHNOLOGIES LTD. 
908 Niagra Falls Blvd. #068, North Tonawanda, NY 14120-2060 
Telephone: 416 -977 -5550 FAX: 416-977 -1818 
E -mail: ewb@interactiacom 
CompuServe: 71333,3435 BBS: 416-977 -3540 
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Popular Electronics 
C O V E R S T O R Y 

37 Build a TV Transmitter 
Transmit the output of your VCR, camcorder, satellite receiver, or 

other signal source to every TV in your home -Marc Spiwak 

C O N S T R U C T I O N 

43 Build a Guitar Preamp /Distortion Box 
Get the rock -and -roll distortion effects that today's music demands 

from your guitar /omp setup -Ken Willmott 

45 Build this Oscilloscope Calibrator 
Keep your scope working properly - Charles Hansen 

F E A T U R E S 

40 Looking Back at the Reflex Radio 
See how yesterday's radio designers made one vacuum tube 

do the work of two -David Rutland 

47 Upgrading and Maintaining 
your Personal Computer 

Adding multimedia accessories to your PC -Marc Spiwak 

54 Long -Delayed Echoes: Fact or Fancy? 
Are LDEs real, and where do they come from -Karl T. Thurber 

61 All About Crystal- Oscillator Circuits 
An assortment of circuits for you to build- Joseph J. Carr 

65 The Delta-Wye Conversion Program 
Let your PC handle those repetitive and tedious electronics 

calculations -James E Tarchinski 
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Page 43 

Page 47 
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$28.84 (includes G.S.T. Canadian Goods and Services Tax Registration No. R125166280). all other countries $29.45. Subscription orders payable in U.S. 

funds only, International Postal Money Order or check drawn on a U.S bank. U.S single copy price $3.50. Copyright 1995 by Gernsbock Publications, Inc. All 

rights reserved. Hands -on Electronics and Gizmc trademarks are registered in U.S. and Canada by Gernsback Publications, Inc. copular Electronics trade- 

mark is registered in U.S and Canada by Electronics Technology Today, Inc. and is licensed to Gernsback Publications, Inc. Printed in U.S.A. 

Postmaster: Please send address changes to Popular Electronics, Subscription Dept., P.O. Box 338, Mount Morris, IL 61054-9932 

A stamped self -addressed envelope must accompany all submitted manuscripts and /or artwork or photographs if their return '.s desired should they be 

rejected. We disclaim any responsibility for the loss or damage of manuscripts and /or artwork or photographs while in our possession or otherwise. 

As a service to readers, Popular Electronics publishes available plans or information relating to newsworthy products, techniques, and scientific and techno- 

logical developments. Because of possible variances in the quality and condition of materials and workmanship used by readers, Popular Electronics dis- 

claims any responsibility for the safe and proper functioning of reader -built projects based upon or from plans or information published in this magazine. 
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P R O D U C T R E V I E W S 

9 Gizmo 
Microsoft Bob, NEC Ready Multimedia Computer, Oregon 
Scientific Weather Forecaster, Interlink Cordless Pointing Device, 
and much more 

26 Hands -On- Report 
Elenco Electronics Logic Probe Kit 

C O L U M N S 

24 Multimedia Watch 
Multimedia for kids -Marc Spiwak 

28 Think Tank 
Some gear for your workbench -John Yacono 

67 Antique Radio 
Catching up with the mail -Marc Ellis 

72 Computer Bits 
Making an emergency disk -Jeff Holtzman 

74 Circuit Circus 
More fun with the ISD1000A- Charles D. Rakes 

79 DX Listening 
A Russian radio revolution -Don Jensen 

81 Ham Radio 
Dynamic receiver specs -Joseph J. Carr 

83 Scanner Scene 
Getting rid of nightmare signals -Marc Saxon 

DEPARTMENT S 

3 Editorial 

4 Letters 

6 New Products 

77 Electronics Market Place 

85 Electronics Library 

93 Popular Electronics Market Center 
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EDITORIAL 
GETTING CONNECTED 
It's everywhere, and no matter where you turn, you can't get 

away from it. The "it" I am referring to is the Internet. In a 

relatively short time the Internet has evolved from an 

obscure computer network -linking students, researchers, 

scientists, and the like -inno an all- encompassing entity 

whose links in some way reach, or will reach, each and 

every one of us. 

How did that happen? One contributing factor is the interest 

generated by all of the recent and ongoing "information 

superhighway" hype. Another is the development of the 

World -Wide Web. The "web" is a collection of searchable 
hypertext documents, called pages, that exist on thousands 

of computers around the world. Using a graphical interface, 

a user can "point and click" his or her way to those pages 

and gather all types of information, including images, audio, 

and even video. 

By now, you might be wondering what all that has to do with 

electronics hobbyists? The answer is plenty. The Internet 

might be the most important resource today's hobbyist 

could have. Many electronics manufacturers have web 

pages. There are also resource lists that can steer you to 

sources of new and surplus parts, information, and more. 

Then there are the newsgroup discussions covering 

electronics, electronics servicing, satellite TV, consumer 

electronics, ham radio, and much more. 

The downside to all of that is the chaos that exists on the 

Internet. Imagine a superhighway with no lane markings, 

speed limits, or traffic cops and you begin to get the idea. 

Finding exactly what you need can be difficult even for 

experts, and confusing, frustrating, and intimidating for the 

novice. 

That's about to change. In tie coming months, Popular 
Electronics will do its part to help you get the most out of 

the Internet, with a special emphasis on resources for the 

electronics hobbyist. Watch for our coverage; you won't be 

disappointed. 

Carl Laron 
Editor 

E A R N Y O U R 

B.S. DEGREE 
IN 

COMPUTERS 
OR 

ELECTRONICS 

By Studying at Home 
Grantham College of Engineering. 

now in our 45th year, is highly experi- 
enced in "distance education"- teaching 
by correspondence - through printed 
materials, computer materials, fax, 
modem, and phone. 

No commuting to class. Study at 
your own pace, while continuing on your 
present job. Learn from easy -to- 
understand but complete and thorough 
lesson materials, with additional help 
from our instructors. 

Our Engineering Technology B.S. 

Degree Program is available in either of 
two options: 

(1) The B.S.E.T. with Major Em- 
phasis in Electronics, OR 

(2) The B.S.E.T. with Major Em- 
phasis in Computers. 

Our Computer Science B.S. Degree 
Program leads to the B.S.C.S. -the 
Bachelor of Science in Computer Science. 

An important part of being pre- 
pared to move up is holding the right 
college degree, and the absolutely neces- 
sary part is knowing your field. 
Grantham can help you both ways --to 
learn more and to earn your degree in 

the process. 
Write or phone for our free catalog. 

Toll free, 1- 800 -955 -2527, or see 
mailing address below. 

Accredited by 
the Accrediting Commission of the 

Distance Education and 
1Yaining Council 

GRANTHAM 
College of Engineering 

Grantham College Road 
Slidell, LA 70460 
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EVERYTHING OLD IS 
NEW AGAIN 

I wanted to tell you about an 
AM /FM radio that I recently 
completed, based on the Elen- 
co receiver ( "Hands -on Report," 
November 1994) and the vac- 
uum -tube amplifier ( "Build a 
Vacuum -Tube Amplifier," Janu- 
ary 1995). 

At first glance, the project 
looks easy: Connect a simple 
AM /FM receiver to an even sim- 
pler tube amp. But because it 

was to be a gift to my parents, 
extra care and work was re- 
quired. 

The radio is housed in a 
1930s solid walnut cabinet that I 

rescued from a friend's junk pile. 
It was in pretty bad shape, 
needing complete refinishing 
and repair to a large crack in 
the side. The front panel fea- 
tures low- voltage lighting behind 
a handmade stained glass in- 
sert. 

The lights and receiver are 
powered by 12 volts picked off 
the output of T1 in the amp's 

LETTERS 
power supply, using a common 
LM317T regulator for the re- 

ceiver. I found that the Elenco 
unit works best when the reg- 

A resourceful reader combined the information found in two 
articles with his own ingenuity and know -how, to create this 
beautiful AM /FM radio housed in a restored /930s vintage 
cabinet. 

Ildtiondl Electronic lUholesdlers 

TITCHIPS 
Jerrold Compatible 
DPS,DPVS....as low as $5.00 
DP7, DPV7 ..as low as $7.00 
R2, VS, CFT modules from $15.00 

Scientific Atlanta 
Quick -Boards for: 

8550, 8570, 8580, 8590, 8600 
all as low as $14.75 
ALSO AVAILABLE FOR TOCOM, PIONEER AND ZENITH 

1.800 -639 -6369 
CIRCLE 15 ON FREE INFORMATION CARD 

ulator is set at exactly 9.5 volts. 
To retain the simplicity and 
beauty of the stained glass, only 
the unmarked tuning knob is on 
the front of the set. All other 
controls are located on the back 
panel, situated in such a way 
that they can be used without 
turning the unit around. I in- 
cluded a tiny muffin fan 
(available at hamfests for about 
$4) to keep everything cool. 

After adding an external an- 
tenna and speaker jack, I was 
ready to go! For my application, 
a 15 -11F capacitor was shunted 
across the speaker to eliminate 
excessive high end. My speaker 
is a Radio Shack Optimus 
XTS -40 mounted in a home- 
made cabinet built to match the 
radio. 

Total construction time was 
about 100 hours, including the 
stained glass, speaker, and re- 
finishing the cabinet. The end 
result was a beautiful piece that 
sounds stunning and looks ele- 
gant-a perfect accent to my 
parents antique -filled Victorian - 
era home. 

Thank you, Popular Elec- 
tronics, for plotting the map for 
me! 
C.W., JR. 
Naperville. IL 

SPELLING CORRECTION 

Paul Coxwell's article, "Beyond 
Ohm's Law" (Popular Elec- 
tronics, May 1994), is well 
written and very understand- 
able. I have taught Electrical 
Engineering courses on that 
very subject (for over 35 
years -groan!). 

What struck me instantly was 
the spelling of "Kirchhoff." Just 
a minor point, but the German 
physicist spelled his name with 
2 "h "s. A beginner, seeing the 
name misspelled about 12 times 
throughout the article will be 
lead to believe that "Kirchoff" is 
correct. "Kirchhoff" is listed in 
The American College Diction- 
ary (1964 edition). 

I am not a spelling freak, so 
please accept this observation 
as a good- natured comment. 
A.C.E. 
Professor Emeritus 
Worthington, OH 

HAVES & NEEDS 

I am seeking the manual, sche- 
matic, parts list, and tube charts 
for a Band K Precision Model 
666 Dynajet tube tester. I'd ap- 
preciate any help from fellow 
Popular Electronics readers. 
LARRY COOK 
32 East South Street 
Richland Center, WI 53581 

I am trying to complete my 
collection of Fact Cards. I have 
quite a few, but I'm still missing 
the following numbers: 69-99, 
118 -126,145 -147,169 -171, 
178 -180, 184 -189, 196 -198, 
211 -222, 229 -231, 235 -243, 
247 -249, 256 -264, 268 end. 
Thanks for any and all help. 
J.S. (JACK) HILBY 
Perry Technical Institute 
2011 West Washington Avenue 
Yakima, WA 98903 

I need the schematics and man- 
uals for a Sierra/Philco Model 
219B transistor checker and a 
Sylvania Model 29 tube tester. I 

will pay for any postage and 
copying costs. Thanks in ad- 
vance. 
ROBIN EVANS 
622 Stevenson St. 
Jacksonville, AR 72076 -4848 II 
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The Four -Year Electronics Degree 
Program That Really Hits Home! 

Bring The Technology Home With A Bachelor Of Electronics 
Engineering Degree. No Hassles. No High Cost! 

th 

Now's the time to prepare for a profitable career. 

We've lowered the cost of 
higher education. 

It's true! You can earn a four -year 

Bachelor of Electronics Engineering 

Technology degree today ... and 

prepare yourself for a high -paying 

electronics career ... without quitting 

your job or ever leaving your home. 

Because World College, an affiliate of 

the Cleveland Institute of Electronics, 

offers you the total flexibility of indepen- 

dent study programs proven effective for 

people like you who truly want to suc- 

ceed! World College independent study 

lessons help you build valuable skills 

Mail /Fax Today 
or Call 

1- 800 -696-7532 

step -by -step, and expert instructors are 

personally available to you with a toll -free 

call. What a way to earn an education! 

A world of opportunity. 
Where is your career headed? 

With a four -year bachelor's degree 

from World College, you call the shots, 

choosing from incredible, high -paying 

opportunities in electronics, tele- 

communications, computer, electrical 

power, and many other growing fields. 

World College gives you the skills, 

the knowledge, the power to take 

advantage of your best opportunity in 

electronics. And you can do it all at 

your own pace! 

Without leaving home. 
World College continually works 

to provide its students with the most 

advanced education tools. From the 

latest equipment and reference books 

to breakthrough computer -simulated. 

experiments, students are exposed to 

the latest technological advancements. 

All the equipment, parts, and soft- 

ware you need are included in your 

affordable tuition, including more than 

300 hands -on lab experiments you 

can complete in your home. 

Chooseyour own pace. 
Earn your bachelor's degree 

on your time - and at your pace - 
because you pay tuition to World 

College only as you complete the 

upper -level semesters close to 

graduation. The faster you make it 

through, the less you pay. So you 

have an incentive to make your future 

happen quickly - yet the freedom 

to choose your own pace! 

Send today for your FREE 

course catalog - and give yourself that 

future you've always wanted - 
with an electronics degree education 

from World College. 

Four Powerful Reasons 
To Connect With 

World College Today: 

Earn your four -year 
degree! 

2 Self -paced 
training! 

3 Independent study in 
your home! 

4 Expert 
instruction! 

r 
Give Me The 
Power! 
Send me a FREE 

World College course 

catalog today! 

1 

(Please Print Neatly) 

Name 

Address 

city 

State, Zip 

Phone ( ) 

Age 

For faster service, call 
1 -800 -696 -7532, 

or call 
1- 804 -464 -4600. 

Or fax this coupon to 
1- 804 -464 -3687. 

Take charge of your future in electronics. 

(q(K 
WORLD 
C O L L E G E 

Lake Shores Plaza 

5193 Drive, Suite 113 

Virginia Beach, VA 23455 -2500 

Affiliated with 
Cleveland Institute of Electronics 

WAH21 
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Electronic 
Stamp Maker 

NEW PRODUCTS 
Brother International's P -Touch 
StampCreator is an electronic 
machine that allows consumers 
to make custom, pre -inked 
stamps instantly. The device 
eliminates the need to buy stan- 
dard stamps at stationery stores 
or special -order custom stamps 
from a printer. 

The StampCreator is aimed 
at small businesses as well as 
consumers. It allows users to 
mark invoices, checks, enve- 
lopes, and documents with 
attention -grabbing messages. 
Instead of the usual "Paid in 
Full" or "Received" messages, 
documents can be marked with 
addresses, shipping instruc- 
tions, special sale notices, and 
other customized imprints. Par- 
ents can use the StampCreator 
to mark their kid's school sup- 
plies and clothing with per- 
sonalized name tags. 

The StampCreator features a 
QWERTY -style keyboard and a 
14- character by two -line graphic 
LCD readout. Three different 
sizes of stamps can be cre- 
ated -23 x 11 inches, 23/4 x V8 

inches, and 11/4 x3/8 inches - 
with up to nine lines of horizon- 
tal or vertical copy, in black or 
red ink. With 163 available sym- 
bols and three built -in fonts, 

users can get creative when 
designing stamps. The machine 
also comes with 20 built -in tem- 
plates and 25 pre -made 
stamps. 

Each StampCreator stamp 
unit contains a handle, a leak- 
proof, pre- filled ink pad, and a 
thin layer of protective film. Dur- 
ing stamp creation, the 
machine's thermal head melts 
tiny holes in the film, through 
which the ink can pass when 
the handle is pressed. Each 
stamp, therefore, is like a 
custom silk- screen or stencil of 
the desired message. 

The StampCreator costs less 
than $300. For more informa- 
tion, contact Brother 
International Corporation, 200 
Cottontail Lane, Somerset, NJ 
08875 -6714; Tel. 908 -356 -8880; 
Fax: 908-356-4085. 

CIRCLE 101 ON FREE 
INFORMATION CARD 

UPDATED AC /DC 
CURRENT 
TRANSFORMER 

Wavetek CT-233A current 
transformer has been upgraded 
to allow non -invasive measure- 
ment of AC and DC current up 
to 1000 amps when used with a 
standard digital multimeter, and 
improved response for AC. The 
upgrade features increased ac- 
curacy, 1 -kHz AC- frequency 
response, zero adjust to corn - 
pensate for residual magnetic 
flux, and an LED battery indica- 
tor. The newly designed clamp 
jaws improve alignment and 
performance. When measuring 
current with the clamp, there is 
no need to break a circuit or 
affect the isolation, allowing for 
safe high- current measurement. 

The CT -233A converts 
sensed current into a millivolt 
(mV) output. That output is dis- 
played as a voltage, typically as 
1 mV, with 1 amp equal to 1 mV. 
Typical applications include 
testing UPS battery packs, 
measuring generator starter 
currents, motor start and run 
currents, and automobile crank- 
ing currents, and trouble- 

shooting electrical systems. 
The CT -233A AC /DC current 

transformer has a list price of 
$199. For further information, 
contact Wavetek Corporation, 
9045 Balboa Avenue, San 
Diego, CA 92123; 
Tel. 619 -279 -2200; 
Fax: 619-565-9558. 

CIRCLE 102 ON FREE 
INFORMATION CARD 

ELECTRONIC TAPE 
MEASURE 

Aimed at do- it- yourselfers, pro- 
fessional contractors, interior 
designers, and real- estate 
salespersons, the Model 
HC -500 ProTape 16 from Seiko 
Instruments is a standard -sized, 
electronic tape measure that 
acts like a calculator and a 
computer. Housed in a rugged 
polycarbonate case, it includes 
a convenient belt hook and a 
durable, 16 -foot by 3/4-inch steel 
tape that shows 16 -inch stud 
centers, feet, inches, and metric 
units. 

The ProTape 16 measures 
accurately to Y,s of an inch. It 
features an LCD readout and 
has the ability to freeze a mea- 
surement and add cumulative 
measurements in memory. A 
"display lock" feature freezes 
the readout even after the tape 
has been retracted, and the 
CASE + button adds the length of 
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the case for easy inside mea- 

surements. A retractable "pin- 

point anchor" can be used to 

mark circles and arcs as the 
ProTape is rotated. To conserve 
battery life, the device automat- 
ically shuts off after 30 seconds 
of inactivity. 

The Model HC -500 ProTape 

16 has a suggested price of less 

than $50. For additional infor- 

mation, contact Seiko 
Instruments, Inc., 2990 West 
Lomita Blvd., Torrance, CA 

90505; Tel. 310 -517 -7810. 

CIRCLE 103 ON FREE 
INFORMATION CARD 

"RANGEMASTER" 
DIGITAL MULTIMETER 

The Rangemaster heavy -duty, 

autoranging digital multimeter 
from Extech measures frequen- 
cy from 2 kHz to 15 MHz, 

capacitance from 2 nF to 20 µF, 

AC /DC voltage from 200 mV to 

600 volts, AC /DC current from 

20 mA to 10 amps, and resis- 
tance from 200 to 2000 

number 380262) digital multi - 

meter. complete with test leads, 

9 -volt battery, and a hard rubber 

holster with stand and wrist 
strap, costs $69. For more infor- 

mation, contact Extech 
Instruments, 335 Bear Hill 

Road, Waltham, MA 02154; 
Tel. 617- 890 -7440; 
Fax: 617- 890 -7864. 

CIRCLE 104 ON FREE 
NFORMATION CARD 

STABLE REAL-TIME 
CLOCK 

By adding a stable real -time 
clock to your computer, you can 

make it a reliable timekeeper. 
B &B Electronics' Model PCRTC 
is an accurate, temperature -sta- 

megohms. Its basic accuracy is 

±0.8% of the reading. The 
Rangemaster also can be used 

for logic, transistor, and diode 
checks, as well as audible con- 
tinuity tests. Other features 
include a 3 -1/2 -digit LCD read- 

out, an input warning beeper to 

alert the user if the test leads 
plugged into the socket do not 

match the function selected, 
color -coded safety input jacks, 
fused protection for current in- 

puts, overload protection on all 

ranges, and a low- battery in- 

dicator. It is drop -proof to four 
feet, and meets UL 1244 and 
IEC -348 standards. 

The Rangemaster (model 

815 -434 -2927; Internet: catr- 

qst@B&B- elec.com. 
CIRCLE 105 ON FREE 
INFORMATION CARD 

PERSONAL SECURITY 
ALARM 

The Radio Shack Personal Se- 

curity Alarm is a robbery 
deterrent that you can carry with 

you anywhere -when jogging at 

night, or returning to your car in 

a deserted parking lot, for in- 

stance. Weighing just four 

ounces (including battery), the 

alarm can be carried in a purse 
or pocket with the handstrap 
worn around the wrist. When 

the handstrap is pulled out, a 

110 -dB siren sounds and a 

bright strobe light flashes to 

attract attention and discourage 
thieves. If the Personal Security 
Alarm is knocked away during a 

struggle, the strap will also pull 

out. The strobe light, visible 
from both the front and sides of 

the unit, makes it easier for help 

to find you. Also, the alarm 

cannot be shut off without re- 

inserting the hand strap's pin in 

the alarm slot, and the batteries 
cannot be easily removed with- 

out a screwdriver. 
If your vehicle becomes dis- 

abled, the strobe light can also 

be used to summon help with- 
out sounding the alarm. A slide 

switch activates just the strobe. 
The Personal Security Alarm 

is available for $24.99 at Radio 

Shack stores nationwide. For 

further information, contact Ra- 

dio Shack, 700 One Tandy 
Center, Fort Worth, TX 76102; 
Tel. 817-390-3300. 

CIRCLE 106 ON FREE 
INFORMATION CARD 

ble, real -time clock that is based 
on a highly stable oscillator cir- 

cuit. The PCRTC's clock uses a 

software driver to update the 

DOS clock every minute. That 
allows the user and all applica- 
tions to access the correct time 
without using any special com- 
mands or function calls. 

The eight -bit short-slot 
PCRTC card, which does not 

require IRO lines, reduces your 
computer's clock error to 15 

seconds per month, or less than 
five seconds per month if oper- 
ating in a temperature -stable 
environment. When power is off, 

a 3.6 -volt lithium battery main- 

tains the clock. A battery- status 
function lets you replace a low 

battery before the time is cor- 

rupted, and a register helps you 

log and determine the time of 

last power loss or reset. 

The PCRTC, including the 
software driver, a time -setting 
utility, and a simple command 
library on a 3.5 -inch floppy disk, 
costs $129.95. For more infor- 
mation, contact B &B Electronics 
Manufacturing Company, 707 

Dayton Road, P.O. Box 1040, 

Ottawa. IL 61350; 
Tel. 815- 434 -0846; 24 -hour Fax: 

815 -434 -7094; 24 -hour BBS: 

Coil Design and 
Constriction 
Manual 

YOU CAN WIND 
YOUR OWN COILS? 
There's no trick to it except knowing what 

you are doing. In a unique, 106 -page book 

you can become expert in winding RF, IF, 

audio and power coils, chokes and trans- 
formers. Practically every type of coil is dis- 

cussed and necessary calculations are given 

with the mathematical data simplified for use by anyone. Get your 

copy today! 

rMail coupon to: 

Electronics Technology Today, Inc. 

P.O. Box 240 Massapequa Park, NY 11762 -0240 

Please send me my copy of Coil Design and Construction Manual 

(BP160). I enclose a check or money order for $8.45 to cover the 

book's cost and shipping- and -handling expenses. NY state resi- 

dents must add local sales tax. 

Name 

Address 

City State ZIP 

All orders must be paid in U.S. funds only. Sorry, no orders ac- 

cepted outside of USA and Canada. Please allow 6 -8 weeks for de- 

every. J 7 
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TECHNOLOGY UPDATE 

Space -age speaker defies 
physics by breaking the 
sound barrier 
Recoton develops wireless speaker technology 
that "clones" your stereo, providing stereo 
music 150 feet through walls, 
ceilings and floors. 

by Charles Anton 

If you had to name just 
one new product "the 
most innovative of the 

year," what would you 
choose? Well, at the recent International 
Consumer Electronics Show, critics gave Recoton's 
new wireless stereo speaker system the Design 
and Engineering Award 
for being the "most in- 
novative and outstand- 
ing new product." 

Recoton was able to 
introduce this whole 
new generation of 
powerful wireless 
speakers due to the 
advent of 9(X) MHz tech- 
nology. This newly ap- 
proved breakthrough 
enables Recoton's wire- 
less speakers to rival the 
sound of expensive 
wired speakers. 

Recently approved 
technology. In June 
of 1989, the Federal 
Communications Com- 
mission allocated a 
band of radio frequen- 
cies stretching from 902 
to 928 MHz for wireless, 
in -home product ap- 
plications. Recoton, one 
of the world's leading wireless speaker man- 
ufacturers, took advantage of the FCC ruling 
by creating and introducing a new speaker 
system that utilizes the recently approved fre- 
quency band to transmit clearer, stronger 
stereo signals throughout your home. 

Crystal -clear sound anywhere. 
Just imagine listening to your stereo, 

TV, VCR or CD player in any room 
of your home -without running miles 

of speaker wire. Plus, you'll never have to 
worry about range because the new 900 MHz 
technology allows stereo signals to travel dis- 

tances of up to 150 feet 
through walls, ceilings 
and floors without losing 
sound quality. 

A single transmitter, 
unlimited receivers. 
The powerful transmitter 
plugs into an audio -out, 
tape-out or headphone jack 
on your stereo or TV com- 
ponent, transmitting wire - 
lessly to speakers or head- 
phones. The speakers plug 
into an outlet. One trans- 
mitter broadcasts to an un- 
limited number of stereo 
speakers and headphones. 
And since each speaker 
contains its own built -in 
receiver /amplifier, there 
are no wires running from 
the stereo to the speakers. 

Full dynamic range. 
The speaker, mounted in 
a bookshelf -sized acousti- 

cally constructed cabinet, provides a two-way 
bass reflex design for individual bass boost 
control. Full dynamic range is achieved by the 
use of a 2" tweeter and 4" woofer. Plus, auto- 
matic digital lock -in tuning guarantees opti- 
mum reception and eliminates drift. The new 

150 foot range through walls! 
Recoton gives you the freedom to lis- 
ten to music wherever you want. Your 

music is no longer limited to the room your 
stereo is in. With the wireless headphones 
you can listen to your TV, stereo or CD 
player while you move freely between 
rooms, exercise or do other activities. And 
unlike infrared headphones, you don't have 
to be in a line -of -sight with the transmit- 
ter, giving you a full 150 foot range. 

The headphones and speakers have 
their own built -in receiver, so no wires are 
needed between you and your stereo. One 
transmitter operates an unlimited number 
of speakers and headphones. 

Recoton's transmitter sends music through wall 
to wireless speakers over a 70,000 square foot area. 

AWARD WINNING WIRELESS SPEAKER 

W Built -in receiver Volume Power Tuning Tuned ports 

tÓ 
and amplifier: 

2" tweeter 

Ó. 
The wireless 

o speaker and 4" woofer 
headphones 

Le both contain a Individual left, right 

Qi built -in re- & mono switch and 
ceiver and Individual bass boost 

15 
amplifier. control (on back) 

17) Signals are 
Qpicked up and e: 9 H x 6"W x 5.5 L 

transmitted as 

_________________________________ 

to-noise ratio: 60 dB 

far as 150 feet el Separation: 30 dB 

8 away through ay bass reflex design 

walls without 10 wats /channel RMS amps 
the use of wires. Frequency Response: 

50 Hz -15 KHz 

Don't take our word for it. Try it yourself. 
We're so sure you'll love the new award -winning 
Recoton wireless speaker system that we offer 
you the Dare to Compare Speaker Challenge. 
Compare Recoton's rich sound quality to that of 
any $200 wired speaker. If you're not completely 
convinced that these wireless speakers offer 
the same outstanding 
sound quality as wired 
speakers, simply retum 
them within 90 days for 
a full "No Questions 
Asked" refund. 

Recoton's Design and 
Engineering Award 

ea 
Int@mewGnai 

Summe 
Coneuaeer 
Electronics 

Show 

Breakthrough wireless speaker design 
blankets your home with music. 

technology provides static -free sound in vir- 
tually any environment. The speakers are al- 
so self- amplified; they can't be blown out no 
matter what your stereo's wattage. 
Stereo or hi -fi, you decide. These speak- 
ers have the option of either stereo or hi -fi 
sound. Use two speakers (one set on right chan- 
nel and the other on left) for full stereo sepa- 
ration. Or, if you just want to add an extra 
speaker to a room, set it on mono and listen 
to both channels on one speaker. Mono com- 
bines both left and right channels for hi -fi 
sound. This option lets you put a pair of speak- 
ers in the den and get full stereo separation or 
put one speaker in the kitchen for hi -fi sound. 

Factory-direct savings. Our factory- 
direct pricing allows us to sell more wire- 
less speakers than anyone! For this reason, 
you can get these speakers far below 
retail with our 90-day risk - 
free home trial." 

Add headphones and 
save $100. For a lim- 
ited time, when you 
order two speakers and 
a transmitter, you can 
add wireless headphones 
for only $49. That's a savings of $100 off the 
price of the headphone system. This ex- 
clusive offer is available only through 
Comtrad. Your order will be processed 
within 72 hours and shipped UPS. 

Recoton transmitter $69 s' S&H 

Recoton wireless speaker $89 $9 SWH 

Wireless headphone system $$449' $9S&H 

save $100 with special package offer -only $49 

Please mention promotional code 723- PL6625. 

For fastest service call toll -free 24 hours a day 

800 -704 -1201 
M.'"1 

To order by mail send check or money order for the total 
amount including S&H (VA residents add 4.5% sales tax). 
Or charge it to your credit card by enclosing your account 
number and expiration date. Send to: 

aiA 
eaata 

INDUSTRIES 
2820 Waterford Lake Drive, Suite 106 

Midlothian, Virginia 23113 
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Ready to Roll 
NEC READY MULTIMEDIA COMPUT- 
ER. From NEC Technologies, Inc., 1414 

Massachusetts Ave., Boxborough, MA 
01719. Tel. 518 -264 -8759. Price: $2699. 

Back when we were in school, having a 
home computer was not something that we 
would always admit to. In the right compa- 
ny, of course, we could talk about some 
new version of BASIC or argue the bene- 
fits of adding another two kilobytes of 
memory. Home computers then were 
strictly for hobbyists; they were fun only if 
you were a nerd. 

Things have really changed. Today, the 

PC competes with the TV as an entertain- 
ment medium. Surveys by computer man- 
ufacturers ufacturers and market research firms sup- 
port the idea that computer users are 
replacing some of the hours that they used 
to spend in front of their sets with time in 

front of their computers. Even more tell- 
ing, some computer users have canceled 
premium channels to give themselves 
more time -and more money -to enjoy 
their new computer hobby. 

Don't worry too much about the TV 
industry, however. Market penetration is 

still at 98 percent, while only 37 percent of 
homes have personal computers. Nonethe- 
less, home -PC sales have soared, increas- 
ing by 28 percent between 1993 and 1994. 
They're expected by some estimates to 
double over the next four years. Almost 
half of all U.S. households are expected to 
have a PC by 1997. 

The PCs that are being bought are get- 
ting increasingly powerful, too, allowing 
them to be used for more demanding, but 
user -friendly, applications and in- 
creasingly sophisticated games. Perhaps 
the biggest factor driving sales is that par- 
ents view the computer as an essential tool 
in their children's education. 

Even though computer prices have 
dropped dramatically when considering 
performance, buying a new computer 
hasn't really gotten any easier -it can be a 
daunting task even for experienced "tech- 

ies." Walk into your local computer super- 
store and you'll be confronted by a row of 
thirty or more systems from which to 
choose. 

How do you choose? All of the systems 
look alike and share many similarities - 
but they also have many important dif- 

ferences. The microprocessor and its 
speed are usually the most important fac- 
tors to consider when choosing a system. 
Once that is out of the way, other compo- 
nents determine a system's price /perfor- 
mance ratio. What software is bundled 
with the system? Is the system upgradea- 
ble? What other hardware and software do 
you have to buy before you can really use 
the system for what you want to do? 

Two factors are likely to sway your deci- 
sion: Choose the features that are impor- 
tant to you, and go with a company you 
know. NEC Technologies is betting that its 

new line of Ready systems will answer 
both requirements. 

NEC Technologies became a major 
player in the computer industry by con- 
centrating on portable computers, servers, 
printers, CD -ROM hardware, and graph- 
ics- display products. It is now making a 

major push into the consumer market by 
concentrating on family computing, enter- 

tainment, and the small- office /home -of- 

fice (SOHO) segments. Its offerings are 

geared toward users who are not sophisti- 
cated about assembling computer sys- 
tems -the new systems strive to include 
everything that a home -computer user 
could want and still be easy to use. 

NEC is counting on consumers to rec- 
ognize the NEC name and its tradition of 
quality. It backs that up by providing toll - 
free technical support, and all of the fea- 

tures that make multimedia computing 
possible -and fun. 

The new NEC Ready computers are 
available in five models, ranging in price 
from $1699 to $ 2999. An 80486 DX4 -100 

microprocessor powers the Ready model 
5010 at the low end. A 100 -MHz Pentium 
powers the Ready 9520 at the high end. 
Other features that differ between the five 

models include the memory, hard -disk 
size, graphics capability, and external 
speakers. 

We examined the Ready 9510. That 
computer is powered by a 90 -MHz Pen- 

tium processor and comes equipped with 
16 megabytes of RAM and a 1275 -mega- 
byte hard disk drive. 

All NEC Ready computers come with 

an attractive software bundle, including 9 
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SYSTEM CONFIGURATIONS 

rteaay system 5010 7020 9010 9510 9520 

Processor 486 -DX4 Pentium Pentium Pentium Pentium 

Speed 100 MHz 75 MHz 90 MHz 90 MHz 100 MHz 

RAM 8MB 8MB 8MB 16 MB 16 MB 

Disk Drive 540 MB 850 MB 850 MB 1275 MB 1275 MB 

Graphics 32 -bit PCI 64 -bit PCI 64 -bit PCI 64 -bit PCI 64 -bit PCI 

Audio 
16 -bit, 

wavetable- 
upgradeable 

16 -bit, 
wavetable- 

upgradeable 

16 -bit, 
wavetable- 

upgradeable 

16 -bit, 
wavetable- 

upgradeable 

16 -bit, 
wavetable 
included 

Speakers 
Quickshot Quickshot Labtec 

CS -800 
Labtec 
CS -800 

Altec 
Lansing 

Price $1,699 $1,999 $2,299 $2,699 $2,999 

MS -DOS 6.22, Microsoft Windows for 
Workgroups 3.11, Microsoft BOB, Micro- 
soft Works, Microsoft Encarta95, Intuit 
Quicken, Broderbund Print Shop Deluxe, 
MidiSoft Sound Impression, SofNet Fax - 
Works, Broderbund Arthur's Birthday 
Party, NetSoft NetCruiser, Prodigy, Amer- 
ica Online, Compuserve, and the Imag- 
ination Network. 

Microsoft Bob is intended to give first - 
time computer users a friendly "social in- 
terface" to the computer. It includes eight 
basic applications: Letter Writer, Calen- 
dar, Checkbook, Household Manager, Ad- 
dress Book, E -mail, Financial Guide, and 
GeoSafari. An in -depth review appears 
elsewhere in this issue. 

Microsoft Works is a suite of the four 
most popular computer applications. It 
contains a word processor, a spreadsheet 
with charting capability, database soft- 
ware, and a communications program. A 
simple drawing program is also included. 

Microsoft Encarta is a fascinating multi- 
media encyclopedia that combines text ar- 
ticles with videos, animations, music, and 
sound. It includes more than 26,000 arti- 
cles, more than eight hours of sound, more 
than 7000 photographs and illustrations, 
more than 800 maps, and more than 100 
animations and video clips. It's an ideal 
encyclopedia for any student. Browsing 
through it is great entertainment for the 
entire family -and much more educa- 
tional than watching TV. 

Intuit's Quicken is the de facto standard 
in home -finance software. It allows you to 
track receipts and expenditures and, in 
doing so, can give you insight into just 
where your money goes. 

Broderbund's Print Shop Deluxe CD 
Ensemble allows you to create cards, la- 
bels, envelopes, certificates, calendars, 

Gizmo is published by Gemsback Publica- 
tions, Inc., 500 -B Bi- County Blvd., Farm- 
ingdale, NY 11735. Senior Writers: Chris F. 
O'Brian and Teri Scaduto. Copyright 1995 
by Gemsback Publications, Inc. Gizmo is a 

10 registered trademark. All rights reserved. 

banners, business cards, and more. Al- 
though much of the capabilities and graph- 
ics are aimed at home users, there is plenty 
available for business users as well, in- 
cluding letterheads and memo forms. 

MidiSoft Sound Impression is a Win- 
dows application that provides control 
over CD audio, MIDI devices, and WAV 
file recording, playback, and mixing. 

SofNet FaxWorks is a Windows applica- 
tion that provides control over the fax, 
phone, answering- machine, and modem 
features of the computer. 

Broderbund's Arthur's Birthday Party is 
an interactive animated story for children 
between the ages of 6 and 10. A paper copy 
of Marc Brown's book is included as well. 

NetSoft NetCruiser, Prodigy, AOL, 
Compuserve, and the Imagination Net- 
work software included with the NEC 
Ready computers allow you to get started 
with the respective online services. 

The NEC Ready consumer PCs come 
with a full complement of hardware and 
accessories, too. For graphics, our com- 
puter was equipped with a Cirrus Logic 
64 -bit PCI local -bus graphics controller 
with 1 megabyte of video RAM (expanda- 
ble to 2 megabytes). The video controller 
is integrated onto the motherboard. Up- 
grading the video memory requires install- 
ing two 256- kilobyte by 16 -bit video 
DRAM integrated circuits in sockets on 
the motherboard. That upgrade would al- 
low the card to display up to 256 colors at a 
resolution of 1280 x 1024 (as opposed to 
16 colors with one megabyte). The max- 
imum number of colors, 16.8 million, can 
be displayed with a maximum resolution 
of 800 x 600 when two megabytes are in- 
stalled, as opposed to 640 x 480 with one 
megabyte. 

For audio, our computer was equipped 
with a 16 -bit, Soundblaster- compatible, 
stereo sound card, which is upgradeable to 
wavetable technology. A microphone and 
a pair of Labtec CS -800 powered multi- 
media speakers round out the audio ca- 
pabilities. The sound card supports stereo 
sample rates up to 48 kHz. It contains a 

built -in amplifier with an output power of 
two watts per channel into eight -ohm 
speakers. 

The Ready telephony features include a 
14.4 kbps (kilobits per second) fax/data 
modem that doubles as a hands -free speak- 
er phone and an answering machine with 
multiple password -protected voicemail 
boxes. 

A 32 -bit, PCI- enhanced, IDE disk in- 
terface provides high -speed data transfers 
at a maximum burst rate of 10- megabytes 
per second. Up to 4 PCI IDE devices are 
supported by the interface, which is inte- 
grated on the motherboard. 

Two IDE devices are included with the 
Ready 9510: a 1.2- gigabyte hard -disk 
drive and a quad -speed CD -ROM drive. 
The CD -ROM drive features a data -trans- 
fer rate of 600 kilobytes per second, with 
an access time of 250 milliseconds. That 
makes the drive MPC level 2 compatible. 
It is also compatible with multisession 
Photo CDs. 

A single 31/2-inch floppy diskette drive 
is also included in the system. That seems 
to indicate that 51/4-inch drives have seen 
their last days. 

The computer is housed in a mini tower 
case that is built with an eye toward quality. 
The case features three external 5N -inch 
drive bays; one holds the CD -ROM drive. 
The one 31/2-inch external drive bay holds 
the floppy drive. Inside, the case has two 
additional internal 31/2-inch drive bays, 
one of which holds the hard -disk drive. 

The case features a 200 -watt power sup- 
ply, and has two fans for cooling -one is 
an exhaust fan on the power supply, the 
other brings in air and blows it across the 
microprocessor. The microprocessor is 
heatsinked well enough that it runs cool to 
the touch. 

The main case cover is held on with four 
large thumb screws. When we first opened 
the case, we were surprised to find the 
expansion boards plugged in upside down! 
Our confusion was short- lived, however. 
The case is designed to make it easy to 
insert new expansion cards. When a panel 
on the bottom of the computer is re- 
moved -which is quite easy because it's 
held on by only one screw -clear access is 
provided to the expansion slots. 

Five slots are available -one dedicated 
32 -bit PCI slot, three ISA (industry stan- 
dard architecture) slots, and one slot that 
shares a 32 -bit PCI and an ISA slot. 

Because the NEC Ready computers are 
to be sold in retail sales channels, they 
have to be easy to set up and run. The 
Ready computers live up to their name. 

A video tape is supplied with the system 
to explain how all of the various compo- 
nents are connected together. However, 
things are labeled well enough on the case 
that the tape is a bit excessive. 

The computer is packed in one large 
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box, which contains the computer along 
with another box that holds the keyboard, 
speakers, cables, and software. The key- 

board and mouse plug into the PS /2 -type 
keyboard and mouse port. Two serial ports 
and a parallel port are provided on the 
panel. 

The Ready 9510 contains a single plug - 
in expansion card, which holds the 
modem, sound card, and MIDUjoystick 
port. The sound section has line -in, line- 
out, microphone -in, and speaker -out 
jacks. 

The modem section also acts as a home 
telephone, providing full -duplex opera- 
tion with echo cancellation. When the 
computer is in its power -saving mode, an 
incoming call wakes it up so that it can 
receive either an incoming fax or incoming 
voicemail. 

The Ready computers are Energy -Star 
compliant, and offer a suspend/resume 
feature that can be set to put the computer 
to sleep after a user -definable amount of 
time, or at the touch of a button. The 
computer then awakens at a single key- 

stroke, and resumes at the same location 
where it went to sleep. The systems have 

also been designed and tested to work with 
Windows 95 when it is available. 

All of the software that is supplied with 

the ready computer is pre- installed on the 
hard drive (with the exception of Arthur's 
Birthday) so that the system is ready to go 

Good 01' Bob 
MICROSOFT BOB. From Microsoft Col- 
poration, One Microsoft Way, Redmond, 
WA 98052; Tel. 206 -882 -8080. Price; 
$99. 

When it comes to using computers, 
most people fall into one of four groups. 

There are the hardcore users, who con- 
sider the computer to be an integral part of 
their work and home lives, and even a 

major source of entertainment and fun. 
They often spend their free time on the 
Internet or playing computer games. Net 
only can they learn to use new software 
with a minimum of trouble, but they might 
even do a bit of programming on their 
own, just for fun. 

Much more common are those folks 
who regularly use a computer on the job. 
They are proficient at the several tasks re- 

quired to get through the business day, for 
which they have received specific training, 
but don't understand enough about com- 
puters to translate that limited knowledge 
to other applications. For such people, 
computers represent work, not play or 
family life -they believe that computers 
belong in the office, not in the home. 

as soon as it is unpacked from the box. 
What if something goes wrong? A CD- 
ROM supplied with the system allows you 

to restore the computer to the shipping 
configuration. If the system crashes, sim- 
ply insert the supplied recovery floppy disk 

in the drive to boot it, and the restore CD- 
ROM is its drive. 

The restore program gives you several 
well thought -out options. First, you can 

refill the hard drive, which replaces the 

files currently on the system with the origi- 

nal version from the system -restore CD. 
Any changes that you made to the files are 

lost. However, all other directories and 
files remain unchanged. 

The restore program also lets you re- 

store individual files. If, for example, one 
program is damaged, but Windows is still 

operating properly, you can click on the 
Restore Individual Files icon, which lets 
you select the files to restore. 

Also, a do- it- yourself option lets you 

access MS -DOS from the CD -ROM and 
restore files using MS -DOS utilities such 

as XCOPY. Finally, a completely crashed 
system can be restored to factory set- 

tings -all existing files are deleted, and 
the drive is formatted before the files are 

reinstalled. 
The NEC Ready systems have the fit and 

finish that indicates quality. The system 
line seems well thought out, providing ca- 
pable systems at a wide range of prices. 

They are not the least expensive systems 
that you'll see when you make that trip to 

your local computer superstore, but we 

wouldn't expect the least expensive sys- 

tems to leave us as happy as we are with the 

NEC Ready computers. 
The software that is supplied with the 

systems is also well planned -it has some- 

thing for everyone from little kids to 
grownups, and from casual users to busi- 

ness users. Perhaps the only complaint we 

could make is that we would have pre- 

ferred to see Microsoft Office instead of 
Microsoft Works. Yet, considering the in- 

tended audience, Works might be the best 

solution -the Office suite would raise the 

price enough to take the system out of 
competition for many consumers. 

The hardware complement is top- notch: 
a 64 -bit PCI graphics engine is what you 

want for acceptable performance -you 
don't want a slow graphics controller tak- 

ing the steam out of a Pentium -based sys- 
tem. The easy video DRAM upgrade 
means that you can get all of the colors you 
want as well as the speed. 

The documentation is also excellent, 
and should serve both novices and "tech - 
ies" well. Yet, it's comforting to know that 
if problems arise, toll -free technical sup- 

port is available 24 hours a day, 7 days a 

week. That's just another mason why the 
NEC Ready systems stand apart from their 
competition. 

CIRCLE 51 ON FREE INFORMATION CARD 

A rapidly growing segment of computer 
users has branched off from the work -only 

group. Spurred largely by their own chil- 

dren -who tend to fall in the hardcore 
group -they break down and buy a home 
PC. They usually turn to more experienced 
friends -or, perhaps, their own chil- 
dren -for advice and help getting started. 
Unfortunately, once their "mentor" goes 
home, they often experience frustration as 

they try to use the software they've se- 

lected. The computer ends up being moved 

from the family room to a kid's room, 
where it is used more for game -playing 
than homework. 

Finally, there are those who have never 

used a computer at all. Some simply have 

no interest in computing, and cannot visu- 
alize the role a computer might play in 

their own lives. Others might be intrigued 
by the idea of using a computer, but are put 
off by their preconceived notions of how 

difficult it will be to learn to use. 
There has never been a software inter- 11 
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Friends of Bob. Microsoft hopes that every potential computer user can find a person- 
al guide that they can enjoy interacting with. 

face that could meet the needs of such 
disparate groups of users and potential 
users. Although the Windows graphical 
user interface has made computing life 
somewhat simpler by standardizing the 
way that many functions are accessed, it 
still assumes that the user has some basic 
knowledge of computer protocols. And 
each individual program requires that the 
user learn some commands, many of 
which cannot be intuitively guessed. That 
doesn't present much of a problem for the 
experienced computer user, but novices 
can quickly be scared off by unclear, 
seemingly inexplicable commands and 
stacks of thick manuals and reference 
guides. 

Microsoft, a company whose goal is to 
see "a computer in every home," believes 
it has found a way to accomplish just that, 
by providing a user interface that anyone 
can follow. Called Bob, it goes beyond the 
graphical user interface, to provide what 

12 Microsoft calls a "Social Interface." The 

idea is that, whether they are dealing with 
people or machines, people interact so- 
cially. Furthermore, they learn better and 
faster if they are tutored by a mentor who 
doesn't have to eventually go home. 

Microsoft Bob allows a computer to in- 
teract with its users in a social manner, via 
built -in mentors called personal guides, or 
"Friends of Bob." Those guides replace 
the usual paper reference materials. No 
manual is included with Bob, although a 
copy of The Bob Magazine does provide 
setup information as well as some helpful 
hints for those just getting started. 

The concept behind Bob stemmed from 
two years of intensive research into the 
way that people interact with machines. 
Microsoft's team collaborated with two 
leading experts in the field, Stanford Uni- 
versity professors Clifford Nass and Byron 
Reeves, whose studies focus on the auto- 
matic, unconscious social responses that 
all users have to computer programs. 

"Our research shows that people deal 

with their computers on a social level, 
regardless of the program type or user ex- 
perience," said Nass. "People know that 
they're working with a machine, yet we 
see them unconsciously being polite to the 
computer, applying social biases, and in 
many other ways treating the computer as 
if it were a person. Microsoft Bob makes 
this implicit interaction explicit and there- 
by lets people do what humans do best, 
which is to act socially." 

According to Microsoft, Bob -so 
named because "it is such an unassuming 
name ... easy for everyone to identify with 
and use " -is "familiar, approachable, 
and friendly" software with a "helpful, 
enjoyable, and fun personality." We don't 
believe that a program can have a person- 
ality, but each of its 14 friends can, and do. 

The Friends of Bob are a collection of 
cartoon -like animated characters that let 
you know what your options are in any 
given application, and provide tips, point- 
ers, and shortcuts as you go. Those hints 
appear in comic -strip style dialog bal- 
loons, enhancing the idea that the user is 
communicating on a social, personal level 
with the computer. 

The personal guides offer different lev- 
els of helpfulness and varying degrees of 
cuteness. The most helpful personal 
guides include Rover, a dog who wants to 
"be your best friend "; Java, an excitable, 
hard -working, caffeine -addicted dragon; 
Digger, a playful but silly worm; Shelley, 
an outdoorsy, somewhat shy turtle; and 
Hopper, a happy, eager -to- please rabbit. 
We found the last three to be well beyond 
our cuteness quotient, but they might ap- 
peal to younger children. 

For those who have had some experi- 
ence with computers, Orby the planet 
Earth figure and Blythe the firefly provide 
somewhat less help -fewer tips and sug- 
gestions. Those who prefer still fewer 
helpful interruptions might opt for Chaos, 
a sophisticated French cat; Ruby, a 
grumpy parrot who grudgingly offers min- 
imal advice; or Scuzz, a basketball -drib- 
bling rat, aimed at the MTV generation, 
who "couldn't care less about you" and 
seldom offers help. 

Experienced computer users can opt for 
the Speaker, a speaker icon with no per- 
sonality that just offers straight facts, or 
Invisible, with no help or personality at 
all. Two specialists appear only during 
specific applications: Lexi is an expert in 
finance who helps in the Checkbook ap- 
plication, and Hank the elephant appears 
during the GeoSafari game. 

By offering an assortment of distinct 
personalities, Microsoft hopes to provide 
someone for everyone so that all users will 
be able to find a mentor to suit their own 
personality as well as their level of experi- 
ence. Personally, we found the Friends of 
Bob to range from highly annoying to ac- 
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Great Gift Ideas 
TECHNOLOGY UPDATE 

500 miles from nowhere, 
itll give you a cold drink 
or a warm burger... 
NASA space flights inspired this portable fridge that 
outperforms conventional fridges, replaces the ice chest 

and alternates as a food warmer. 

By Charles Anton 

Recognize the ice cooler in this picture? 
Surprisingly enough, there isn't one. 
What you see instead is a Koolatron, 

an invention that replaces the traditional ice 

cooler, and its many limitations, with a tech- 
nology even more sophisticated than your 
home fridge. And far better suited to travel. 

What's more, the innocent looking box be- 
fore you is not only a refrigerator, it's also a 

food warmer. 
NASA inspired por- 
table refrigerator. 
Because of space trav- 
el's tough demands, 
scientists had to find 
something more de- 
pendable and less 
bulky than traditional 
refrigeration coils and 
compressors. Their re- 
search led them to dis- 
cover a miraculous 
solid state component 
called the thermo-elec- 
hic module. 

Aside from a small 
fan, this electronic 
fridge has no moving 
parts to wear out or 
break down. It's not 
affected by tilting, jar- 
ring or vibration (situ- 
ations that cause home 
fridges to fail). The 
governing module, no 
bigger than a match- 
book, actually delivers 
the cooling power of a 
10 pound block of ice. 

From satellites to station wagons. 
Thermo -electric temperature control has now 
been proven with more than 25 years of use in 
some of the most rigorous space and labora- 
tory applications. And Koolatron is the first 
manufacturer to make this technology avail- 
able to families, fishermen, boaters, campers 
and hunters - in fact anyone on the move. 

Home refrigeration has come a long way 
since the days of the ice box and the block of 
ice. But when we travel, we go back to the 
sloppy ice cooler with its soggy and sometimes 

spoiled food. No more! Now 
for the price of a good cool- 
er and one or two seasons 
of buying ice, (or about five 
family restaurant meals), all the 
advantages of home cooling are available for 
you electronically and conveniently. 
Think about your last trip. You just got 
away nicely on your long -awaited vacation. 

You're cruising com- 

The refrigerator from outer space. 

The secret of the Koolatron Cooler/Warmer 

is a miniature themo- electric, module that 

effectively replaces bulky piping coils, loud 

motors and compressors used in conven- 

tional refrigeration units. In the cool 

mode, the Koolatron reduces the outside 

temperature by 40 degrees F. At the 

switch of a plug, it becomes a food wanner, 

going up to 125 degrees. 

Easy r_........._._ 
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cord with 

lighter 
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fortably in your car 
along a busy interstate 
with only a few rest 
stops or restaurants. 
You guessed it... the 
kids want to stop for a 
snack. But your Kool- 
atron is stocked with 
fruit, sandwiches, cold 
drinks, fried chicken... 
fresh and cold. Every- 
body helps themselves 
and you have saved 
valuable vacation time 
and another expensive 
restaurant bill. 

Hot or cold. With the 
switch of a plug, the 
Koolatron becomes a 
food warmer for a 
casserole, burger or 
baby's bottle. It can go 
up to 125 degrees. 

And because there 
are no temperamental 
compressors or gasses, 
the Koolatron works 
perfectly under all 
circumstances, even 

upside down. Empty, the large model weighs 
only 12 pounds and the smaller one weighs 
just seven. Full, the large model holds up to 
40 12 -oz. cans and the smaller one holds six. 

Just load it up and plug it in. On motor 
trips, plug your Koolatron into your cigarette 
lighter; it will use less power than a tail light. 
If you decide to carry it to a picnic place or a 

fishing hole, the Koolatron will hold its cool- 
ing capacity for 24 hours. If you leave it 
plugged into your battery with the engine off, 

it consumes only three amps of power. 

Limited time 
offer. Because Comtrad is bringing this offer 
to you directly, you save the cost of middle- 
men and retail mark -ups. For a limited time 
only, you can get this advanced, portable 
Koolatron refrigera- 
tor at the introduc- 
tory price of $99. 
Call today to take 
advantage of this 
special promotional 
pricing. Most orders 
are processed with- 
in 72 hours. 
Try it risk free. 
We guarantee your 
satisfaction with 
any product from 
Comtrad Industries. 
With the Koolatron 
you get our com- 
plete'No Questions 
Asked" 30 day 
money -back guar- 
antee. Plus you get 
a full one year manufacturer's limited warran- 
ty. If you are not satisfied for any reason, just 
return the product for a complete refund. 

Koolatron (P24A) holds 30 quads $99 $16 S&H 

Koolatron (P9) holds 7 quarts $79 $8 S&H 

Optional AC Adapter (AC 10) $49 S6 S&H 

Please mention promotional code 025-FL -6623. 

For fastest service call toll -free 24 hours a day 

The versatile Koolatron is avail- 

able in two sizes. The P24A holds 

30 quarts and the smaller P9 holds 

seven quarts. An optional AC 

adaptor lets you use them in your 

rec room, patio or motel room. 

They plug into any regular outlet. 

800 -992 -2966 

Ca 

co 

LO 
lat 

ó v 0 ® ® 9: 
m_ 

a 
To order by mail send check or money order for the 

total amount including S&H (VA residents add 4.5% 

sales tax). Or charge it to your credit card by en- 

closing your account number and expiration date. 

COMTR*D 
INDUSTRIES 

2820 Waterford Lake Drive Suite 106 
Midlothian, Virginia 23113 
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ceptable, but we would not consider any of 
them to be Friends of Ours. 

Besides having personalities and being 
able to interact on a social level with the 
user, the Friends of Bob are "intelligent" 
According to Microsoft, they 'take notes 
on how you work and tailor suggestions to 
fit your working style and experience 
level." For instance, once you've master- 
ed one of tlhe hints they've provided, they 
won't repeat it again. 

Bob is a family -oriented program, in- 
tended for use in the home, and uses a 
home metaphor. After entering the pro- 
gram through the "front door." the user 
can enter shared "family rooms" that are 
accessible to everyone in the family, or can 
retreat to his or her own private room with- 
in the "house." There are more than 40 
different combinations of rooms and home 
styles. Individual family members can 
also "decorate" their rooms, changing the 
furniture, the accessories, the view, and 
the icons used to represent various ap- 
plications to suit their own tastes. We 
opted for a plant- filled, airy sunroom over- 
looking the ocean for most of our work. 
Other choices include a medieval castle 
and a futuristic room that the Jetsons 
might be happy in. From within any room, 
users can access Bob programs and can 
launch any Windows- or MS-DOS -based 
applications that they have installed. 

Bob's eight built -in applications are 
home -oriented ones that each member of 
the family can use separately, or share with 
others. Intended to help a home run more 
smoothly and to help a family communi- 
cate better, they include: Letter Wrrter, 
Calendar, Checkbook, Household Man- 

ager, Address Book, E -Mail, Financial 
Guide, and the GeoSafari quiz game. 
Password protection ensures that an indi- 
vidual's correspondence or personal fi- 
nances remain private. The integrated 
nature of the program allows family events 
(a trip to the circus or a wedding) to be 
entered on one person's calendar and then 
exported to everyone else's schedule, or a 
family address book can be filled in once 
and everyone can receive a copy of it. 

Letter Writer is not a full- fledged word - 
processing program. Rather, it is intended 
to facilitate the letter- writing that you 
might need to do from home -thank -you 
notes, invitations, letters to the editor, 
consumer complaints, and the like. To 
help you get started, 33 sample letters are 
included. Also included are 70 clip -art 
items and 30 borders. It's possible to 
change the type style and size, do drag - 
and -drop text editing, see a print preview, 
and do multipage viewing and editing. You 
can send your clip art- bedecked creations 
via e-mail to any other Bob user, or send 
plain text to anyone else online. Bob's 
integrated nature allows you to create 
mailing lists from your Address Book to 
send multiple copies of the same docu- 
ment, or just do a single mail merge to 
instantly send off a letter. 

More than one Address Book can be 
created by each Bob user. For instance, 
you could have a master book of all the 
family contacts, along with one book for 
your Christmas card list, another for each 
person's friends, and one for important 
numbers (gas company, fire department, 
doctor, and the like). There's also a built -in 
list of phone numbers of 500 commonly 

Bob users can choose one cf 40 styles of room to make their own, furnishing it to their 
14 own tastes and even selecting the view outside the window. 

called organizations and businesses. You 
can print out copies of any Address Book 
to keep near extension phones throughout 
the house. You can also add notes to any 
entry in the book, and include such infor- 
mation as birthdays and anniversaries. 
Those dates will automatically be trans- 
ferred to your Calendar to remind you to 
send a card or create a personal greeting on 
Letter Writer to send via e-mail. 

Bob E -Mail, which carries a base fee of 
$4.95 a month and requires a modem, 
allows you to stay in touch, online, with 
modem -equipped friends around the 
world. Standard messages can be sent to 
users of all the major online services (Pro- 
digy, America Online, the Internet, Com- 
puServe), and fancy letters, personalized 
with clip art and borders, can be sent to 
other Bob users. Bob E -Mail also includes 
tips on e-mail etiquette for new users and 
100 commonly used e-mail addresses. 

The Calendar is used to create schedules 
and "to -do" lists on personal or shared 
date books. You can note your daughter's 
soccer game or dentist appointment on 
your calendar as well as hers, so that you 
don't forget your chauffeuring duties. The 
calendar provides daily, weekly, or 
monthly views, any of which can be 
printed out to take along. You can also 
print out "to -do" lists created from Calen- 
dar entries. The Bob Calendar also in- 
cludes daily words to improve your 
vocabulary, daily "eco- tips" to improve 
your social consciousness, and informa- 
tion on the phases of the moon. Besides 
birthday reminders from the Address 
Book, notices of bills due automatically 
appear, linked from the Bob Checkbook, 
and so do reminders of household tasks 
(change smoke -alarm batteries, for in- 
stance) from the Household Manager. 

The Household Manager represents 
every user's chance to finally get orga- 
nized. It includes 14 preprogrammed cate- 
gories, including auto information, health 
and safety, home maintenance, household 
records, kitchen information, and vaca- 
tions. It's also possible to delete any of 
Bob's categories (personally, we could 
live without "Cleaning "), and add your 
own. 

In many cases, the pre -entered catego- 
ries can be personalized to meet your spe- 
cific needs. For instance, in the vacation 
category, the Household Manager will 
help you write a packing list depending on 
the type of vacation you're taking. Going 
to a wedding? Don't forget your camera 
and the gift! Camping? Bring bug spray 
and your sleeping bag. It also personalizes 
the to -do- before -leaving list (set light 
timers, turn off oven) by asking such ques- 
tions as "Do you have pets ?" and "Do you 
get the newspaper delivered ?" 

We liked the personal -growth category, 
which provides a place to list movies to 
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see, books to read, restaurants to try-we 
could finally get rid of all the clippings 
pulled from newspapers and piled around 
the house, and could even print out lists to 
bring to the library or video store. And it 

would be good to have, all in one spot, a 

listing of credit -card numbers, the loca- 
tion of wills and birth certificates, the 
dates of our last oil change and chimney 
cleaning, and the like. Of course, it takes 
time to enter all that data, and more effort 
to keep it current and up-to -date, but at 
least Bob Household Manager offers the 
potential of getting on top of it all. Pass- 
word protection keeps the information safe 
from prying eyes. 

Similarly, Bob's two financial programs 
offer the hope of taking control of your 

money. The Checkbook is a spending 
tracker that includes an on -screen check- 
book and register that can be used in the 

same way as your paper ones, or with the 
option to pay bills electronically for a 

small monthly fee. The Checkbook also 
provides an on- screen "box," similar to 

the shoebox or letterholder that you proba- 
bly use now, in which to dump your bills 
By including their due dates, you can re- 

ceive automatic reminders on your Calen- 
dar. Finally, the Checkbook lets you 
generate reports on savings and income, 
credit cards, bank accounts, and cash. To 

help you determine where all your money 
goes, you can track spending by category, 
using 50 pre- defined categories such as 

food, automotive, mortgage, and gifts. 

Weather or Not ... 
DESKTOP WEATHER FORECASTER 
MODEL BA -213. From Oregon Scien- 

tific, Inc., 18383 South West Boones Fer- 

ry Road, Portland, OR 97224; Tel. 
1 -800- 853 -8883 Price: $99.95. 

We have increasingly little patience for 
what passes for television "news" these 
days -a bunch of pretty faces exchanging 
idle banter between sensationalized stories 
of random violence, political misdeeds, 
and, of course, the ever -present O.J. trial. 
We'd skip watching entirely, if not for the 
daily and five -day weather forecast. 

Unfortunately, that segment of the show 
is even more prone to inanities and mean- 
ingless chatter. First, we're subjected to "a 
look at the map," during which we're re- 

galed with tales of snowstorms in the 
Rockies, tornadoes in Kansas, heatwaves 
in Phoenix -none of which let us know 

whether or not to carry an umbrella. Then, 
before we get to hear the local forecast, 
they break for a few commercials. Finally, 

we get to hear their predictions, which 
might not necessarily come true. 

The Bob Financial Guide provides ex- 

planations of financial matters and expert 
tips for managing your various invest- 
ments, including your home, your chil- 
dren's college funds, stocks and bonds, 
savings accounts, and retirement. In addi- 
tion, it offers advice on buying a home or a 

car, estate planning, insurance, consumer 
credit, and savings strategies. The "Life's 
Milestones" category provides informa- 
tion on the financial and legal steps that 
you should take when getting married, 
having children, caring for elderly par- 

ents, or getting divorced. 
Finally, Bob GeoSafari provides educa- 

tional fun for the whole family. The multi- 
media adaptation of an award -winning 
quiz game offers an interactive way to 

learn geography. 
The eight programs, used together as an 

integrated package, can go a long way 

toward getting your household organized 
and helping you communicate better with 
other members of the family. The Calendar 
is certainly a better system for reminders 
than sticking notes on the refrigerator! 

Bob also makes computing easy and 
non -threatening by offering only those op- 
tions that are pertinent at any given mo- 
ment in your computing session. When in 

your "room," for instance, you can see the 

available applications, enter any of the ap- 
plications, drag -and -click objects to 
change your mom, or enter another room 
in the house. Each of those objectives can 
be done traditionally (using the mouse to 

click or double- click) or via the list of 
options offered by your personal guide. 
The most helpful guides will even point 
out to novice users that it's easier to click 

on an icon than to use the menu. Once you 

enter an application, the list of options 
changes to those that are of immediate 
importance to the task at hand. And the 

personal guides are always present, mak- 

ing sure that the new user doesn't get 
"stuck" and frustrated. 

The "Social Interface" provided by the 

Friends of Bob is unlikely to intimidate 
even the worst technophobe. Just the op- 

posite: The cutesy nature of the program 
might frighten off the experienced user 

instead! Of course, if you are an experi- 
enced user who would like to get your 
family involved in personal computing, 
you could simply set it up so that Bob was 

accessed through Windows. Other family 
members would double -click on the Bob 

icon to reach the "Social Interface" but 

you would never have to see a Friend of 
Bob. 

We wouldn't go out and buy Bob for our 
existing computer systems. However, if we 

were considering the purchase of a "fam- 
ily" computer to be used by family mem- 

bers who were not computer literate, we 

would favor one that included Bob (such as 

the NEC Ready 9510 reviewed elsewhere). 
Microsoft has already licensed several 
prominent OEMs, and we suspect that 
Bob will reach the public largely through 
being pre- installed on new systems. 

Oregon Scientific offers a way to bypass 
the television weatherman. Its Model 
BA -213 Desktop Weather Forecaster pro- 
vides up to the minute forecasts for the 
following 12- or 24 -hour period, with no 
annoying chatter. 

Like the TV forecaster, the BA-213 pre- 
sents a pretty face. Measuring a slim 7- 
inches long by 4- inches high by 1 -inch 
wide, the device has a fluid, Euro-style 

design that is equally at home on a desk or 
a kitchen counter. For wall mounting, the 

desktop stand detaches and stores conve- 
niently in the back of the unit. 

The most prominent front -panel feature 
is an LCD screen about 2- inches wide by 

21/2-inches high. The display is divided 
into four sections. At the top, the baromet- 
ric pressure trend is indicated by an arrow 

that points up, down, or level. The top 15 
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segment also displays one of five weather 
icons -sunny, partly cloudy, cloudy, 
rainy /snowy, and stormy. Each icon is easy 
to interpret -a shining sun for sunny, a sun 
and some clouds for partly cloudy, just 
clouds for cloudy, clouds with precipita- 
tion for rainy /snowy, and flashing light- 
ning -bolt indicators for stormy. The 
second segment displays the relative hu- 
midity indoors, and notes whether the 
level is wet, dry, or comfortable. The third 
section displays the indoor or outdoor tem- 
perature, and the bottom section houses 
alternating clock, calendar, and alarm dis- 
plays. 

Rounding out the front panel is a row of 
four buttons labeled MODE, ALARM, up 
arrow, and MEMORY. Those are used when 
setting the time and date and, occasion- 
ally, to operate some special functions of 
the forecaster. 

Setup is a breeze (pun intended). Once 
the three included "AAA" batteries are 
installed, the unit sets itself automatically 
within a few hours, as its built -in weather 
sensors adjust to local conditions. The 
user need only set the time and date, and 
select either the Celsius or Fahrenheit tern - 
perature scale. The wired outdoor- temper- 
ature probe plugs into a rear -panel jack. Its 
wire is thin enough to allow a window to 
close around it. You can allow the probe to 
dangle outside, or mount a nail or screw on 
the outdoor wall and affix the probe to it. 
Indoor or outdoor mode is selected using a 
slide switch on the back of the unit. 

With setup complete, the forecaster is 
ready to keep you posted on current and 
upcoming weather conditions. Built -in 
barometric, temperature, and humidity 
sensors are used to track changing condi- 
tions. By monitoring the rate and con- 
sistency of barometric pressure changes, 
the device is able to provide weather fore- 
casts that are "generally 75% accurate for 
the surrounding 20- to 30 -mile area," ac- 
cording to Oregon Scientific. 

When rapidly dropping barometric 
pressure is detected, the device uses both 
visual and audible indicators to alert the 
user to approaching storms. A storm warn- 
ing triggers flashing lightning -bolts to ap- 
pear in the upper segment of the LCD and 
sets off audible beeps. Those warning sig- 
nals activate for one minute, reset auto- 
matically, and then reactivate again every 
three minutes until the conditions im- 
prove. Once you are made aware of the 
imminent storm, you can turn off the audi- 
ble indicator manually by pressing any of 
the front -panel buttons; the lightning -bolt 
icons will continue to flash. 

The weather forecaster's built -in memo- 
ry stores the minimum and maximum in- 
door and outdoor temperature readings. 
Those can be recalled by simply pressing 
the MEMORY button in either indoor or out - 

16 door mode. The reading indicates the max- 

imum temperature recorded since the unit 
was last reset. Two presses of the MEMORY 
button recalls the minimum temperature 
stored in memory. A third press returns the 
display to the current temperature reading. 
To clear the temperature memory, the 
MEMORY button must be held for approxi- 
mately two seconds, until a beep is heard. 
Memory is also cleared- automatically- 
when the unit is switched between indoor 
and outdoor temperature modes. 

Finally, the BA -213 can serve as an 
alarm clock. Although it doesn't offer 
such features as snooze or musical 
wakeup, the alarm -clock function makes 
the forecaster an ideal addition to the bed- 
side night stand, where you'd be able to 
see the weather forecast as soon as you 
awakened. 

The manual included with the weather 
forecaster provides brief, but concise in- 
structions (in English, French, German, 
Italian, and Spanish). It also provides 
pointers on interpreting the weather -fore- 
cast symbols and storm alarms. First, of 
course, it's important to remember that the 
symbols are forecasting future conditions, 
not current ones (for which you'll just have 
to look out the window). A rising baromet- 
ric pressure trend indicates improving 
weather; a falling one forecasts worsening 
weather. In terms of indoor relative humid- 
ity, the "comfort" indicator will appear 
when the temperature is between 68 °F and 
77 °F and the humidity is between 40% and 
70%. The wet indicator reflects humidity 
of more than 70%, and the dry indicator 
less than 40 %, over the entire temperature 
range. 

We tested the desktop weather fore- 
caster over a period of unsettled weather 
( "April showers ..." and all that). The first 
day dawned sunny and warm -the TV 
weatherman was predicting highs of 77 °, 
well above average for April in New York. 
The desktop weather forecaster was pre- 
dicting rain. We thought at first that per- 
haps its sensors hadn't acclimated yet. 
But, sure enough, by 2:00 PM the skies 
had darkened and rain was falling! 

In such changeable conditions, it was 
difficult to judge the unit's accuracy. How- 
ever, the 75% accuracy rate cited is reason- 
able, based on the proven limitations of 
predicting weather solely by barometric - 
pressure trends. 

The BA-213 has other limitations. For 
instance, we would have liked an outdoor 
humidity probe. "It's not the heat, it's the 
humidity" is all too true come summer- 
time around here. Knowing how humid it 
is inside an air- conditioned home won't 
help us judge how comfortable it is out- 
side. We would also have preferred a way 
to switch between indoor and outdoor 
readings from the front panel -if the unit 
is wall mounted, getting access to the rear - 
panel switch is cumbersome. 

Wind direction and speed play a major 
role in modifying the climatic conditions 
in our seaside community, but they're not 
considered by the Desktop Forecaster. 
And, of course, the forecaster cannot pre- 
dict future temperature. Waking up to a 
reading of a steady barometer, partly 
cloudy conditions, and 55 °F at 7:00 AM, 
there's no way of knowing if the day's 
weather will be partly cloudy and 65 °F or 
85 °F. 

Perhaps a future version will add some 
additional features and increased intel- 
ligence. In the mean time, we fully appre- 
ciate how well the desktop weather 
forecaster does the job for which it is in- 
tended: providing, in one quick glance, 
the current temperature and humidity and 
the upcoming weather conditions. Con- 
sidering some of the alternatives -such as 
listening to Willard Scott wishing little old 
ladies happy birthday between weather 
predictions -we'd opt for the desktop 
weather forecaster anytime! 

Building a 
Better Mouse 
Device 
SPECTRUM RING MOUSE POINTING 
DEVICE. From: Kantek, Inc., 15 Main 
Street, East Rockaway, NY 11518. Tel. 
516 -593 -3212, 800 -536 -3212. Price: 
$99.95 

Back when Apple Computer launched 
its Macintosh, the computer mouse was 
looked at with scorn by "serious" comput- 
er users. Today, mice -and related point- 
ing devices -are big business. There are 
trackballs for laptops, touchpads for 
graphics input, and even mice designed 
just for kids. 

All of those pointing devices have one 
thing in common -they are two- dimen- 
sional beasts -they allow you to move a 
cursor in the x and y directions. The Spec- 
trum Ring Mouse from Kantek is another 
kind of rodent altogether, allowing full 
three- dimensional movement in the x, y, 
and z directions. It provides wireless con- 
venience, too. 

Ring Mouse consists of two main parts: 
a receiver that mounts on the computer's 
monitor, and a transmitter, which is worn 
on the index finger. The receiving unit has 
"L "- shaped arms which are designed to 
run along the top and down the side of the 
monitor. A small box, hinged on the top 
arm, protrudes from the back. It sits on top 
of the monitor, and balances the "L" so 
that no other attachment is required to hold 
it in place. A cable from the box attaches to 
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the computer's serial port. The cable ends 
in a 9 -pin connector; a 9 -pin to 25 -pin 
adapter is included in the package. 

Small ultrasonic transducers are 
mounted at each end of the L, and at the 
vertex where the arms meet. Also at the 
vertex is an infrared detector. 

The transmitter is a small, lightweight 
"ring" that is worn on the index finger, 
held in place by a Velcro band. Two but- 
tons on the transmitter are positioned so 
that they can be accessed by the thumb. An 
ultrasonic transducer is also mounted on 
the top of the ring, and an infrared emitter 
is inside. 

The receiving unit receives the ultra- 
sonic and infrared signals from the ring, 
and translates them into cursor motion. 
The ultrasonic signals are analyzed to 
track the motion of the ring. The infrared 
signals indicate button pushes. 

Installing the ring mouse is relatively 
straightforward. The receiver is plugged 
into the computer's serial port, and the 
software drivers are installed. The auto- 
mated installation program automatically 
installs Ring Mouse for both DOS and 
Windows. 

The manufacturer's suggested miii- 
mum system should have an 80386 or bet- 
ter CPU, 1 megabyte of main memory, an 

available serial port, a hard -disk drive with 
11/2 megabytes of free space, a 21/2-inch 
disk drive, MS -DOS 3.3 or higher, and a 

VGA display (for the sample software sup- 
plied). 

As a traditional mouse, the Ring Mouse 
takes a little getting used to. Its main bene- 
fit is that it's always there, right on your 
finger -you don't have to take your hand 
off the keyboard to reach for the mouse. Of 
course, to move the cursor, you do have to 
move your hand. We found that for some 

applications, the ring mouse was very effi- 
cient- especially if we used it in combina- 
tion with keyboard shortcuts. With games, 
the Ring Mouse added a new dimension to 

the fun. 
Two Ring Mouse drivers are supplied 

for Windows. The first is for standard Ring 
Mouse operation: If you lift your hand up, 
the cursor goes up. If you put your hand 
down, the cursor goes down. Move your 
hand in front of the monitor from right to 
left, and the cursor follows. 

The second driver for Windows is called 
the Ring Mouse Desktop Mouse Emu- 
lator. In that mode, you can control cursor 
movement by moving your hand around on 
the desktop, just as you would if you were 
using a standard mouse. In essence, that 
driver turns the Ring Mouse into a two - 
dimensional mouse -you no longer have 
to lift your hand to raise the cursor just 
move your hand closer to the receiver. 

The three -dimensional capabilities of 
the Ring Mouse become evident with the 
supplied applications. The first is a game 
called Rings. The object of the game is 

simple just toss the rings onto the poles 
as in a traditional ring -toss game. The 
game has three levels. In the first, you 
must toss as many rings as you can onto 
seven poles. In the second, the object is the 
same, but the rings and poles are colored. 
Tossing a ring onto a like -colored pole gets 
you extra points. The third level has only 
one pole, but its position changes to a 

random location for each toss. 
For a computer game, Rings might not 

sound captivating. However, the feel of the 
game is quite impressive. The required 
hand motions are exactly those necessary 
to toss real rings. It's even possible to 
forget that you're playing a computer 
game and not tossing real rings. 

A 3 -D Demo program lets you move a 
"space shuttle" around in three- dimen- 
sional space. Obstacles are provided on- 
screen so that you can move the shuttle 
around and behind them. A Draw program 
is similar to standard two -dimensional 
paint programs except that the line width 

The Ring Mouse is designed to be worn comfortably on the index finger. Its two 
buttons are within easy reach of the thumb. Note the ultrasonic transducer on the right 
of the unit. 17 
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or color can be chosen by moving the Ring 
Mouse in the third dimension. 

The Ring Mouse receiver obtains its 
power from the serial port. The transmitter 
contains a lithium watch battery. Accord- 
ing to Kantek, the battery should last about 
a sear in normal use. The transmitter has a 
built -in power -down feature that shuts it 
off after about a minute since the last but- 
ton push. Simply clicking one of the but- 
tons turns it back on. 

The Ring Mouse has a resolution of 100 
dots per inch, and a sampling rate of 50 
updates per second. Also, the receiver can 
track the transmitter up to distances of 
about three feet. 

In our tests, the Ring Mouse operated 
without a flaw -the only problem we en- 
countered was that energy- saving fluores- 
cent bulbs interfered with the receiver. 
Simply moving the light further away from 
the receiver solved the problem. 

Although we're not ready to give up our 
traditional mouse yet, the Ring Mouse is a 
nice alternative for many applications - 
particularly when you need to keep your 
eyes on the screen, and your fingers on the 
keyboard. The Ring Mouse is perfect for 
word processing, for example. However, 
specialized 3 -D applications really make 
the Ring Mouse come alive. 

A Different Kind 
of Mouse 
REMOTEPOINT CORDLESS HAND- 
HELD POINTING DEVICE. From: Inter - 
link Electronics, 546 Flynn Road, 
Camarillo, CA 93012. Tel. 
805- 484 -1331. Price: $129. 

Gone, it seems, are the flip chart, over- 
head projector, and slide projector. To- 
day's presentation tool is the personal 
computer. 

The personal computer is a sensible tool 
to use for a presentation. After all, most 
presentations are prepared on a PC. How- 
ever, the PC has its drawbacks, too. Lap- 
top computers, for example, are ideal for 
taking a presentation on the road, but they 
can be used only in front of small au- 
diences. Computer video projectors can 
be used to give a presentation for a large 
group, but the presenter must remain teth- 
ered to the computer by a mouse cord, and 
his or her hand can't be used to make 
gestures when it must remain on the table 
top, moving the mouse. 

The solution for the presenter who 
wants to be liberated from the desktop, free 
to move naturally to drive home points, is 
the RemotePoint cordless handheld point- 
ing device from Interlink Electronics. 

RemotePoint will work on any IBM - 
PC- compatible computer running MS- 
DOS 2.0, Windows 3.0, or OS /2 2.0 or 
greater. It consists of a handheld transmit- 
ter and a desktop receiver with a 6 -foot 
cable that terminates in a 9 -pin serial con- 
nector. 

The transmitter, which is powered by 
two AAA batteries, is designed to fit com- 
fortably in any hand -both right and left. 
On the top of the RemotePoint is a circular 
VersaPoint pressure pointing pad, per- 
fectly positioned for the thumb. Below 
that is the secondary mouse button. The 
primary mouse button is on the bottom of 
the device, positioned for trigger- finger 
access. The transmitter is roughly 5y2- 
inches long and 2- inches wide. It weighs 
only 3 ounces with batteries. 

The receiver obtains its power from the 
serial port or mouse port. (A serial 9 -pin to 
6-pin PS /2 mouse port adapter is included 
in the RemotePoint package.) The device 
works with a standard Microsoft mouse 
driver, but VersaPoint drivers are also in- 
cluded. The VersaPoint mouse drivers let 
you adjust the sensitivity and acceleration 
of the mouse. 

The VersaPoint pressure- pointing tech- 
nology is the key ingredient that makes 
RemotePoint work, and provides sure con- 
trol over the cursor. The key ingredient to 
VersaPoint is a four -zone force -sensitive 
resistor or FSR. 

The FSR is a resistor whose value 
changes when a force is exerted in it. 
When the FSR detects the thumb pressure, 
it sends the information to a micro - 
controller that converts the FSR's output 
into signals that control the cursor direc- 
tion and speed. The direction of the pres- 
sure controls the direction of the cursor; 
the amount of pressure controls its speed. 

RemotePoint has a range of up to 40 
feet, so it's ideal for making a presentation 
in front of a large group with a video 

projector. The device's feel is very natu- 
ral-we felt comfortable with it right away. 
At first, we made sure to set the mouse 
sensitivity and acceleration rather low un- 
til we were proficient at regulating the 
amount of thumb pressure required io 
move the cursor around where we wanted 
it. After a very short time, we were able to 
increase both factors. In fact, we ended up 
setting both the acceleration and sen- 
sitivity higher than we normally do with 
our standard mouse -and we like a fast 
mouse. 

The infrared signal emitted from Re- 
motePoint is very strong. It is not neces- 
sary to aim the device precisely at the 
receiver, so you can really be yourself dur- 
ing a presentation. The orientation of the 
receiver is also not critical. It can stand up, 
lay flat, or be mounted on either side. 

RemotePoint's transmitter has an auto- 
matic power -down feature. Pressure on the 
pressure pad wakes it up again. A pair of 
AAA batteries should last about a year., 

We liked the feel of the RemotePoint so 
much that we began using it as our stan- 
dard desktop mouse. However, we didn't 
want to have to pick up the device to access 
the primary trigger button, so we used the 
VersaPoint driver to swap the function of 
the two buttons. 

Interlink does offer several other point- 
ing devices that use the force -sensing re- 
sistor VersaPoint technology. For exam- 
ple, a wired version of the RemotePoint, 
called the ProPoint is available, as is the 
PortaPoint, a force -sensitive pointing de- 
vice that is meant to be at home either on 
the desktop or in portable and handheld 
applications. The company also works 
with original- equipment manufacturers to 
provide built -in pointing solutions in rug- 
ged environments, a great strength of Vet- 
saPoint technology because the devices 
contain no moving parts and can be sealed 
against the environment. 
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TECHNOLOGY UPDATE 

New device turns any 
electrical outlet into 
a phone jack 
Engineering breakthrough gives you unlimited 
phone extensions without wires or 
expensive installation fees 

You don't have to have a teenager to 
appreciate having extra phone jacks. 

Almost everyone wishes they had more 
phone jacks around the house. 

When I decided to put an office in my 
home, I called the phone company to find 
out how much it would cost to add extra 
phone jacks. Would you believe it was $158? 

No more excuses. 
Today, there are a 
thousand reasons to 
get an extra phone jack 
and a thousand excus- 
es not to get one. Now 
an engineering break- 
through allows you to 
add a jack anywhere 
you have an electrical 
outlet. Without the 
hassle. Without the ex- 
pense. And without 
the miles of wires. 

Like plugging in an 
appliance. Now you 
can add extensions 
with a remarkable new 
device called the Wire- 
less Phone Jack. It 
allows you to convert 
your phone signal into 
an FM signal and then 
broadcast it over your 
home's existing elec- 
trical wiring. 

Just plug the trans- 
mitter into a phone 
jack and an electrical 
outlet. You can then 
insert a receiver into 
any outlet anywhere in 
your house. You'll be 

able to move your phone to rooms or areas 
that have never had jacks before. 

Clear reception at any distance. The 
Wireless Phone Jack uses your home's exist- 
ing electrical wiring to transmit signals. This 
gives you sound quality that far exceeds cord- 
less phones. It even exceeds the quality of pre- 
vious devices. In fact, the Wireless Phone Jack 

has ten times the pow- 
er of its predecessor. 

Your range extends 
as far as you have elec- 
trical outlets: five feet 
or five hundred feet. If 
you have an outlet, 
you can turn it into a 
phone jack -no matter 
how far away it is. The 
Wireless Phone Jack's 
advanced companding 
noise reduction fea- 
tures guarantee you 
crystal -clear reception 
throughout even the 
largest home. 

Privacy guarantee. 
You can use The Wire- 
less Phone Jack in any 
electrical outlet in or 
around your home, 
even if it's on a differ- 
ent circuit than the 
transmitter. Each Wire- 
less Phone Jack uses 
one of 65,000 different 
security codes. You can 
be assured that only 
your receiver will be 
able to pick up trans- 
missions from your 
transmitter. 

Is the Wireless Phone Jack 
right for you? 
The Wireless Phone Jack works with 
any single -line phone device. Almost 
anyone could use it, especially if... 

Few jades. You want more phone 
extensions without the hassle and ex- 

pense of calling the phone company. 

Bad location. You have jacks, but 
not where you need them most, like 

in the kitchen, garage, home office or 
outside or the deck. 

Renting. You want to add exten- 
sions, but you don't want to pay each 

time you move. 

Other phone devices. You have 

an answering machine, modem or fax 
machine you want to move to a 

more convenient place. 

The Wireless Phone Jack System 
consists of a 
transmitter 
(right) and a 
receiver (left). 
One trans- 
mitter will 
operate an 
unlimited num- 
ber of receivers. 

Unlimited extensions -no monthly 
charge. Most phone lines can only handle 
up to five extensions with regular phone jacks. 
Not with the Wireless Phone Jack. All you 
need is one transmitter, and you can add as 
many receivers as you want. Six, ten, there's 
no limit. And with the Wireless Phone Jack, 

you'll never get a monthly charge for the ex- 
tra receivers. 

Works with any 
phone device. 
This breakthrough 
technology will 
fulfill all of your 
single -line phone 
needs. It has a spe- 
dal digital interface 
for use with your 
fax machine or mo- 
dem. You can even 
use it with your an- 
swering machine 
just by plugging 
it into the Wireless 
Phone Jack receiver. 

Special factory- 
direct offer. To 
introduce this new 
technology, we are 
offering a special 
factory-direct pack- 
age. For a limited 
time, the transmit- 
ter is only $49. One 
transmitter works 
an unlimited num- 
ber of receivers 
priced at $49 for the 
first one and $39 for 
each additional re- 
ceiver. Plus, with 
any Wireless Phone Jack purchase, we'll throw 
in a phone card with 30 minutes of long dis- 
tance (a $30 value) for only $9.95! 

Try it riskdree. The Wireless Phone Jack 
is backed by Comtrad's exdusive 30 -day risk - 
free home trial. If you're not completely satis- 
fied, return it for a full "No Questions Asked" 
refund. It is also backed by a one -year manu- 
facturer's limited warranty. Most orders are 
processed within 72 hours and shipped UPS. 

Wireless Phone Jack transmitter ...$49 $4 S &H 

Wireless Phone Jack receiver $49 $4 S &H 

save $10 on each additional receiver -$39 

30- minute long distance phone card 
$9.95 with Wireless Phone Jack purchase tca 

Please mention promotional code 017 -R -6624 . 

co 
For fastest service, call toll -free 24 hours day 

-o o 
-o 

m 

The Wireless Phone Jack lets 

you add a phone, modem, 
fax machine or answering 
machine almost anywhere. 

800 -992 -2966 
111/1 te = 

To order by mail, send check or money order for the total 
tnpl 

amount including S&H (VA residents add 45% sates tax). Or 

charge it to your credit card by enclosing your account num- a 
ber and expiration date. 

INDUSTRIES 19 
2820 Waterford Lake Drive, Suite 106 

Midlothian, Virginia 23113 
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GIZMO NEWS 
Games Standards 

VESA, the Video and Electronics Stan- 
dards Association, has established the 
Game Developers' Advisory Council to 
address the need for game hardware stan- 
dards on the PC. 

The first task of the Council will be to 
improve game input devices. VESA plans 
to define standard interfaces for using such 
devices as 3 -D joysticks, flight yokes, 
steering wheels, game pads, virtual -real- 
ity headgear, and other exotic new game 
controllers. 

"The present game -control interface - 
the joystick port-is obsolete," according 
to Ken Nicholson, Director of ATI Interac- 
tive!, a VESA member company. Express- 
ing a sense of urgency for manufacturers, 
he went on to say "When Microsoft re- 
leases Windows '95 later this year, it will 
provide the software support for a myriad 
of new game controllers." 

To kick things off, VESA will survey its 
members regarding hardware developer 
requirements for graphics and video, au- 
dio, remote -control, and system -level is- 
sues. Game developers will also give input 
regarding their needs. 

Giant Displays 
The inventor of Texas Instrument's Dig- 

ital Micromirror Device (DMD) has won 
the Eduard Rhein Foundation's Tech- 
nology Award for his work. Although his 
invention is still years away from consum- 
er application, the DMD promises to make 
huge, bright, high -resolution video dis- 
plays practical. 

The Digital Micromirror Device is a 
digital light switch on a silicon chip. A 
standard DMD microchip contains more 
than 442,000 switchable minors on a sur- 
face that is 5/s -inch wide. Mirrors are 
switched according to memory impulses 
stored beneath the tiny array -they tilt at 
angles of plus or minus 10 degrees to re- 
flect light into or away from an imaging 
lens. 

Texas Instruments' Digital Light Pro- 
cessing (DLP) technology integrates the 
DMD microchip with TI digital signal 
processors and memory, plus software, 
optical, and electrical components, and an 
illumination source to create a digital 
imaging subsystem. Digital light- process- 
ing technology allows traditional analog 
video to be digitally captured, manipu- 
lated, and optically reflected from the mir- 
rored aluminum surface of the DMD 
display. 

Because of the initial high manufactur- 
ing costs, the first applications of the new 
display technology will likely be large sta- 
dium -type video displays. However, the 
technology can be adapted to smaller 
screens, too. 

Digital Video Discs 
Two HDCD (high- density compact 

disc) video disc formats are battling each 
other to become the next popular video 
format. Unfortunately, the battle between 
the Toshiba/Time Warner and Sony /Phi- 
lips camps is reminiscent of the Beta vs. 
VHS format wars of more than a decade 
ago. 

Torsion Hinge 

Mirror 
Mirror 

Support Post 

Address 
Electrode 

Landing Tip 

Hinge 
Support Post 

N Electrode 
Support Post 

More than 400,000 moveable micro- 
miniature mirrors are fabricated on a 
Digital Micromirror Devices from Texas 
Instruments that measures only 5 inch 

on a side. The DMD is intended to re- 
place CRT and liquid- crystal light valve 
projectors for large- screen video dis- 
plays. 

A victory will, of course, be a tremen- 
dous boon to the winning company. How- 
ever, the battle will cost the industry 
tremendously, according to a market fore- 
cast by InfoTech, a multimedia market re- 
search firm that is located in Woodstock, 
VT. 

By late 1998, the U.S. installed base of 
HDCD players is expected to break the one 
million mark. But the numbers could very 
well be twice that if the standards battle 
between the formats is resolved quickly. 
On the other hand, InfoTech President 
Julie B. Schwerin, painting a somewhat 
pessimistic picture, contends that "a stan- 
dards war is in nobody's interest, but even 
without one, the readiness of consumers to 
replace VHS, a recordable medium, with a 
playback -only medium is untested. Adop- 
tion will lag even further if HDTV is not 
commercialized within the next three 
years." 

Videogames will probably be the most 
robust market for high- density discs, at 
least at first. Compatibility between com- 
petitive systems has never existed in the 
videogame product category, so yet an- 
other new format isn't seen as that large of 
an obstacle. 

High -Definition VCR 
A new, digital high- definition TV 

(HDTV) VCR standard has been endorsed 
by the HD Digital VCR Conference, 
which represents more than 50 members 
of the worldwide VCR industry. The stan- 
dard was recommended by the Con- 
ference's Advanced Television (ATV) 
Working Group. 

The ATV Working Group began de- 
veloping the recording and special- feature 
specifications last year to enable digital 
HD VCRs to record and play back the 
transmission signals of the Grand Alliance 
digital HDTV system, which is now under 
final test. 

The HD Digital VCR Conference was 
established in late 1993 to determine tech- 
nical specifications for consumer -use 
high- definition digital VCRs. The tech- 
nical documentation of the Grand Alliance 
system was completed in February by the 
Advanced Television Standards Commit- 
tee (ATSC) under the guidance of the 
FCC's Advisory Committee on Advanced 
Television Systems. 

The development of the digital high - 
definition VCR in parallel with the de- 
velopment of the transmission of HDTV 
signals is seen as a key step forward in 
preparing for digital HDTV broadcasting 
in the U.S. 
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ELECTRONICS WISH LIST 

Bookshelf Speakers 
The compact 141 speakers feature proprietary technology from Bose Corpora- 

tion (The Mountain, Framingham, MA 01701 -9168) for lifelike sound reproduc- 

tion and are tested by computer to ensure their conformance to several 
performance parameters. The classically styled speakers will fit in any decor from 

contemporary to traditional. A full, rich stereo sound is produced by the speakers' 
4.5 -inch StarDriver transducer, which consists of a unique star - shaped butyl - 

rubber surround and mica -impregnated cone material. The surround is a frequen- 

cy- shaping element and the cone delivers smooth, extended high -frequency 

performance, eliminating the need for a separate tweeter and crossover. The 

ported cabinet design ensures deep bass extension. Price: $139 per pair. 
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Multi-Format Boombox 
For those who like to keep their listening options open, Sanyo (21350 Lassen 

Street, Chatsworth, CA 91311 -2329) offers the MDC -100 a portable music system 

with AM/FM radio, cassette tape, CD player, and Mini Disc (MD) player/ 

recorder. It allows one -touch digital recording from compact disc to Mini Disc; by 

loading a blank MD and a pre- recorded CD and pressing the record button, a 

digital recording is made automatically. Record editing allows the user to 

customize the order in which tracks are recorded, and a disc -title insertion feature 

allows the name of the disc to be included in the MD recording. The MDC -100 

also offers one -touch synchronized dubbing from CD to tape, along with AM /FM 

digital tuning, dual -cone speakers, bass -enhanced sound, a fluorescent dot - 

matrix display, and a seven -band spectrum analyzer. Price: $999.99. 
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Auto Video Editor 
The V -6331 video editor from Ambico (46 -23 Crane Street, Long Island City, 

NY 11101) includes an automatic mode in which the editor displays on -screen 
instructions on the TV monitor used during the editing process. The auto mode 
can be used with any camcorder with a Control -L jack. Computerized operation 
allows the user to mark up to 192 desired scenes on a videotape and delete any 

material he or she doesn't want to use on the edited version. The desired scenes 
can then be assembled in any order, regardless of the sequence in which they were 

shot. Three professional -style scene transitions are available, including cut, fade - 

to- black, and fade -to- white. Those can be combined in nine different ways for a 

varied video. Other features include video enhancement circuitry and audio 

fading. Price: $299.99. 
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Rear -Projection Monitor 
Pioneer Electronics' (2265 East 220th Street, Long Beach, CA 90810 -1639) 

55 -inch PRO -107, part of the Elite line of "cinema- wide" rear projection 
monitors, is designed to significant ,y increase the apparent amount of video 
information from conventional NTSC programs. The rear -projection set uses 

"continuous variable expansion technology," which digitally expands the hori- 

zontal picture information of conventional 4:3 television broadcasts. That tech- 
nology, combined with less overscan, allows the picture to be projected on a space 

12% larger than that of comparably sized standard TVs and offers consumers 5% 

more video information than previously available. In addition, the PRO -107 

includes a digital zoom feature that provides the option of watching movies in the 

normal aspect ratio or in full- cinema viewing mode, in which the vertical picture 

information is expanded to fill the screen. For instance, a movie recorded in the 

letterbox format and played in full- cinema mode can be viewed with black bands 
minimized and, on some movies, virtually eliminated. The TV also comes with a 

built -in, enclosed, two -way speaker system and a removable, protective acrylic 
screen intended to prevent scratches and further eliminate noticeable scan lines. 
Price: $5500. 
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Sarrio MD /CD /Tape Boombox 
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ELECTRONICS WISH LIST 

Esoteric Sounds 33/78 -rpm Turntab e 

Kawa/ Anytime Piano 

Fister Mini System 

22 Viacom New Media's Rocko's Modern Life 

Record-Collector's Turntable 
Aimed at audiophile record collectors, the BES -2 turntable from Esoteric 

Sounds (4813 Wallbank Avenue, Downers Grove, IL 60515) offers two speeds: 
33.33 and 78.26 rpm. The no- frills, belt -drive turntable features a high -quality 
fixed -cartridge arm. It is fully manual; there are no automatic features to compli- 
cate operation. The high -density, polymer platter is virtually inert and provides 
excellent vibration damping. Because the platter material is impedance matched 
to the record being played, the record "almost merges with the platter." A low - 
torque motor minimizes mechanical noise. A hinged dust cover is included. Price: 
$665. 
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Quiet A Plano! 
What good is an acoustic piano that you can't hear? Well, the Anytime Piano 

from Kawai America Corp (2055 East University Drive, Compton, CA 90224) 
lets you practice playing at a real piano without waking the neighbors. The 
Anytime Piano is an acoustic /digital hybrid instrument. It contains a photo sensor 
system that determines how the notes are played electronically instead of mechan- 
ically, and it can be played either as a real piano or a digital instrument. In its 
digital mode, the piano can create three distinct instrument sounds: piano, 
harpsichord, and vibraphone. MIDI jacks allow the Anytime Piano to be con- 
nected to any external MIDI sound device. Although the unique piano is loaded 
with high -tech features, it looks just like a classic upright model. Price: n/a 
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Smart Shelf System 
The new DCS -M27 mini /shelf system from Fisher (21350 Lassen Street, 

Chatsworth, CA 91311) offers a little built -in intelligence to make it easier to use. 
A press of either the tuner, CD tape, or auxiliary selector buttons turns the system 
on and sets it to receive input from the selected source. Electronic equalization 
provides settings for pop, jazz, rock, or classical music; a dynamic bass mode can 
be used to boost the low end performance. The system offers 32 random presets for 
the AM /FM tuner, a remote control and motorized volume control, a dual cassette 
deck with full -logic controls and an electronic tape counter. A 3 -disc front - 
loading CD changer allows CDs to be changed while one is playing. The amplifier 
can deliver 50 watts of power. Price: $499. 

CIRCLE 61 ON FREE INFORMATION CARD 

StarSight- Equipped VCR 
The first VCR to include the StarSight interactive on -screen program guide is 

the four -head, stereo VR8905 from Samsung Electronics (105 Challenger Road, 
Ridgefield Park, NJ 07660). StarSight provides subscribers with an on -screen 
color grid -style guide of all scheduled television programs for the next seven days. 
Viewers can select a program of interest on the grid to call up additional informa- 
tion, such as title, plot summary, length, and critic's rating. By pressing the 
RECORD button, the VR8905 is instantly programmed to record the selected TV 
program without further instructions or number code input. The RECORD button 
also lets the viewer record a daily or weekly series in one easy step. Price: $549. 

CIRCLE 62 ON FREE INFORMATION CARD 

Rocko's Modern Life Videogame 
Based on the popular Nickelodeon cartoon, Rocko's Modern Life: Spunky's 

Dangerous Day a Super Nintendo game from Viacom New Media (1515 Broad- 
way, New York, NY 10036) features non -violent themes and amusing characters. 
In the game, players assume the role of Rocko, a miniature kangaroo, who must 
protect his absent -minded dog Spunky on a journey through 16 levels of obstacles 
ranging from "grungy gripes" and garbage rats to crazed washing machines. 
Players use a variety of inventive methods to transport Spunky to the golden fire 
hydrant that punctuates each level. Price: $59.95. 

CIRCLE 63 ON FREE INFORMATION CARD 
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Satisfaction Absolutely Guaranteed 
We're so sure that you'll be satisfied with your selection, 
we'll even pay the postage if you decide to return it. 

Obtain required certification... 
Enhance your career potential... 
Improve your earning power... 

Prepare Yourself 
to Pass The 

Communications 
licensing and 
Certification Exams! 

Give yourself the competitive edge it takes to suc- 

ceed in the expanding world of communications. For 

the first time ever, McGraw -Hill offers you the oppor- 

tunity to thoroughly prepare yourself to pass the diffi- 

cult tests required for licensing and certification by 

major sponsoring organizations. 

Use Communications Licensing and Certification 
Examinations The Complete TAB Reference to "prep" 
yourself in a wide range of electronics subjects and con- 

centrate on the areas where you need to `brush up." 

Practice Tests for Communications Licensing and 

Certification Examinations provides you with full- length 
practice tests that cover virtually every subject needed to 

master the actual test. Answers let you focus on your 

weak points and improve your overall knowledge. 

Much more than just a textbook, this set provides a 
focused review of the material you need to know. Fill 

out and return the coupon, or call, toll -free 
1 -800- 822 -8158 - now - for this 

extraordinary study 
reference set. 

Get a TAB Electronics brief 
bag, absolutely free! 

PAYMENT METHOD: 

[ j Check or Money Order Enclosed [ j Please charge my credit card: 

Account No 

Expiration Date 

Signature 

ris FOR FASTEST RESPONSE CALL TOL6FREE,1800 822 -8158, 24 hours a day! Key= SP85PEA 

TAI TAB Electronics 
me P.O. Box 182606 

%:% Columbus, OH 43271 -3033 

1 

uYES! Please rush my 2- volume set (#587064 -9). Payment 

of $69.90 (plus $6 S &H and applicable sales tax) is enclosed. 

I understand that if I purchase this set now, I will receive a 

TAB Electronics brief bag, absolutely free. 

Name 

Address 

City State 

Zip Phone ( ) 

23 
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By Marc Spiwak 

Kids Like 
Multimedia, 

Too 

MULTIMEDIA 
WATCH 

Idon't often report in 

depth on multimedia 
software for children, even 
though there is a terrific 
amount of it out there, How- 
ever, I recently became a 
father for the first time, so I 

figure it's as good a time as 
any to look at that popular 
area of CD -ROMs. 

CHILDREN'S TITLES 
To start off with, The 

Wrong- way- around World 
from Active Imagination, a 
Packard Bell subsidiary, pro- 
vides kids ages 3 to 8 with 
hours of fun, storytelling, 
and educational games. 
Stories take place in worlds 

The more the aliens learned about Alistair, 
the more they wanted to know. 

Alistair and the Alien Invasion lets kids travel on a space ship 
and meet aliens. 

that just should not be, such 
as places where rain pours 
up. The disc sells for $19.95. 

I've got two titles from 
New Media Schoolhouse. 
Early Learning Center CD is 

five programs for ages 4 to 
9 on one disc; Using Money 
and Making Change, Talk- 
ing Clock, Pink Pete's ABC's, 
Vocabulary Builders, and 

Talking USA Map. The 
games use a digitized 
human voice to help kids 
learn. The disc has a retail 
price of $69. Boing Boing & 
Roger's Learning Adventure 
is an electronic board 
game for up to four players, 
ages 6 and up. Hundreds of 
trivia questions teach the 
players about science, liter- 
ature, math, history, and 
more. The title lists for $59. 

I've got three new titles 
from Paramount Interactive. 
Lenny's Multimedia Circus 
features Lenny the penguin 
as a circus ringmaster for 
children ages 5 to 11. Chil- 
dren are allowed to 
interact with Lenny and the 
circus. Lenny's Time Ma- 
chine lets children ages 5 
to 11 climb aboard Lenny 
the penguin's time machine 
and visit 15 of history's most 
exciting destinations. 
Richard Scarry's How Things 
Work in Busytown is de- 
signed for children ages 3 
to 6 and lets them learn 
how things work together in 
the community of Busytown. 

New children's titles from 
Simon & Schuster Interac- 
tive include My Favorite 
Monster and Alistair and the 
Alien Invasion. My Favorite 
Monster introduces Mooky 
the Monster and the 
characters that inhabit his 
world to children ages 4 to 
10. IGds have free reign to 
explore Mooky's house and 
play with his things. Alistair 
and the Alien Invasion lets 
kids travel on a space ship 
and meet aliens, at the 
same time building vo- 
cabulary, reading skills, and 
hand -eye coordination. The 
game uses Microsoft's new 

WinToon technology to pro- 
duce richer, more fluid 
animation. 

To wind up the children's 
titles, I've got four of them 
from M Publishing. Ozzie's 
World lets kids explore the 
magical world of Ozzie Ot- 
ter and learn about 
science and ecology 
through puzzles, games, 
and more. For ages 3 to 8, 
What is a Bellybutton an- 
swers a child's first questions 
about the human body. 
AnnaTommy uses anima- 
tions based on actual 
inside- the -body video foot- 
age to teach kids ages 8 
and up about basic anat- 
omy and biology. Older kids 
might like The Virtual Body, 
which offers an interactive, 
self -guided course on 
human biology and anat- 
omy. 

CD -ROM MULTIPAKS 
Before we get to the new 

stuff for this month, I want to 
comment on an observa- 
tion I've made on the 
general availability of CD- 
ROMs. The fact is, CD -ROMs 
are everywhere, and they 
are becoming quite inex- 
pensive. I recently saw an 
ad for a CD- ROM- of -the- 
month club, the kind where 
you get a bunch of them 
cheap at first and then 
have to buy x number of 
titles in the future. Bulk CD- 
ROM packs for less than 
$50 are also proliferating. 
And companies like Essex 
Entertainment have com- 
mitted themselves to selling 
lots of titles for very little 
money. 

Essex Entertainment plans 
on selling hundreds of titles 
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on a wide variety of sub- 
jects with retail prices 
ranging from $9.95 to 
$14.95. Many of the titles 
have been available for a 
while, but at higher prices. 
The discs will be marketed 
through the usual software 
suppliers, as well as music 
stores and other similar out- 
lets in an attempt to get 
people to buy CD -ROMs on 
impulse. With prices that 
low, and the titles on display 
at checkout lines every- 
where, I think the plan 
might work. 

NEW STUFF 
There are 25 planes up in 

the air, 16 accidents waiting 
to happen, and only you 
stand in the way of disaster. 
Air Havoc Controller from 
Trimark Interactive is a real- 
istic air -traffic -control 
simulator that includes over 
30 minutes of 3D anima- 
tions that let the player 
witness planes taking off, 
landing, and crashing. 
Crashes include fiery explo- 
sions and blood -curdling 
screams. For $49.95, who 
could resist trying to prevent 
those violent crashes from 
happening -or letting 
them crash for that matter? 

A 2 -CD set from Gametek 
commemorates the first 
twenty years of the televi- 
sion show Saturday Night 
Live. Saturday Night Live - 
The First Twenty Years in- 

cludes over 50 Quicktime 
films of some of the best 
moments from the show 
from 1975 to 1995. From 
"The Blues Brothers" to 
"Wayne's World," all the best 
skits are here. This com- 
memorative set is a must - 
have for any fan of the 
show. 

Last but not least for soft- 
ware this month is the all - 
time best -selling trivia 
game in a multimedia edi- 
tion on CD -ROM. Parker 
Brothers' Trivial Pursuit CD- 
ROM is now being dis- 
tributed by Virgin 

What Is 
Aom 

BigaI mesa Y artery 

Nipói Mrwa - - 

BipMr rena t6 - 

HEART ATTACK 

tuft corollary muera 

- - Lett ranerla 

Demigod Mean muda 

The Virtual Body offers an interactive, self -guided course on 

human biology and anatomy. 

Air Havoc Controller is a realistic air -traffic- control simulator 

that includes over 30 minutes of 3D animations. 

Interactive. People familiar 
with the original board 
game will be immediately 
at ease with this multimedia 
version. All the same rules 

apply except that you have 
to play on a multimedia 
computer. 

With alv the new CD- 
ROMs I receive each 
month, I run out of places 
to put them. Fortunately 
some new products from 
Coast Manufacturing Com- 
pany can help me out. 
Coast has a complete line 
of CD -ROM carrying and 
storage cases. For loose 
discs that I receive, Coast's 
wallet- and album -type 
cases are just what I need. 
The discs slide into see - 
through sleeves that make 

MULTIMEDIA CD 
HOME STORAGE 
CASE *alb 

This CD home- storage album 

from Coast Manufacturing 
Company has 12 pages that 
can hold up to 96 discs. Refill 
pages can be added. 

browsing easy, and fin- 

gerprint- damage free. 
Pocket -sized wallet holders 
are available in sizes from 

WHERE TO GET IT 

Active Imagination 
P.O. Sox 10870 
Cancga Park, CA 91309 

CIRCLE 66 ON FREE 
INFORMATION CARD 

Coast Manufacturing Company 

200 Corporate Boulevard Soul-) 

Yonkers. NY `0701 
CIRCLE 67 ON FREE 
INFORMATION CARD 

Essex Entertainment 
560 Sylvan Avenue 
Englewood Cliffs, NJ 07632 

CIRCLE 68 ON FREE 
INFORMATION CARD 

Gametek, Inc. 
2999 Northeast 191st Street 

Suite 500 
North Miami Beach, FL 33130 

CIRCLE 69 ON FREE 
INFORMATION CARD 

IVI Publishing 
7500 =lying Cloud Drive 
Minneapolis, MN 55344 

CIRCLE 70 ON FREE 
INFORMATION CARD 

New Media Schoolhouse 
P.O. Box 390 

69 Westchester Ave. 

Pound Ridge, NY 10576 
CIRCLE 71 ON FREE 
NFORMATION CARD 

Paramount Interactive 
1515 Broadway 
New Yjrk, NY 10036 

CIRCLE 72 ON FREE 
INFORMATION CARD 

Simon & Schuster Interactive 
1230 Avenue of the Amer call 
New York, NY 10020 

CIRCLE 73 ON FREE 
INFORMATION CARD 

Trimark Interactive 
2644 20th Street 
Santa Monica, CA 90405 

CIRCLE 74 ON FREE 
INFORMATION CARD 

12 to 48 discs, and a home - 
storage album has 12 

pages that can hold up to 
96 discs (and refill pages 
can be added). A padded 
CD carrying case lets me 
carry up to 30 discs and 
their jewel boxes wherever I 

go. All of those cases are 
very affordable, with none 
of them listing for more 
than $29.95. Of course any 
of them can be used for 
audio CDs as well. 25 
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Elenco 
Electronics 
LP -525K 
Logic -Probe 
Kit 

[ LOGIC PROBE KIT 

MODEL LP -525K 

Assembly & Instruc 
Manual 

ELENCO ELECTRONICS, INC. 

CIRCLE 119 ON FREE INFORMATION CARD 

Build the Elenco LP -525K logic probe and add another troubleshooting 
tool to your arsenal. 

To many hobbyists, building in 
general, and kit building in par- 
ticular, lies at the very heart of 

what makes electronics fun. Hobbyists 
like to build kits of all kinds, but per- 
haps the best kits are the ones that 
end up as something useful, and what 
could be more useful to an elec- 
tronics hobbyist than a kit that yields a 
piece of test equipment? Such is the 
case with the LP -525K logic -probe kit 
from Elenco Electronics, Inc. 

Once built, the LP -525K logic probe 
can be one of the most useful tools a 
hobbyist has, especially for working 
with digital circuits. With just one 
touch, a logic probe can tell you if a 
point in a circuit is at logic high, logic 
low, or open; if a pulse train is present; 
and if so, the relative frequency of the 
pulse train. Even better, all of that utility 
is available for just $19.95. That makes 
the LP -525K one of the more afford- 
able pieces of test gear you can buy. 

26 Specifications. The LP -525K has an 

input impedance of 100 kilohms and 
is input overload protected from 30- 
volts DC continuous and 120 -volts AC 
for 10 seconds. A switch puts the 
probe in either its TTL or CMOS mode. 
In the TTL mode, anything over 2.3 
volts is indicated as a high, while in the 
CMOS mode anything over 70 per- 
cent of Vcc is high. A TTL low is indicat- 
ed for anything under 0.8 volt, and a 

Here's how the Elenco LP -525K logic - 
probe kit looks when it is finished and 
ready for use. Its usefulness and low cost 
makes it a must for any workbench. 

CMOS low is anything under 30 per- 
cent of Vcc. The logic probe can also 
detect single pulses of at least 200 
nanoseconds and square waves of at 
least 50 nanoseconds. 

The Kit. The Elenco LP -525K is a nice 
one -evening project. The kit includes 
everything you need to build the 
probe, including a roll of solder. All you 
have to supply are a few hand tools 
and a soldering iron-and, of course, 
a little of your own time. 

An instruction manual included with 
the kit gives the builder a thorough 
understanding of the probe. The 
manual begins with the probe's speci- 
fications and a parts list. A description 
of the probe's circuitry explains how 
different input signals cause the LEDs 
to light in different patterns. 

Building the probe basically in- 
volves stuffing a small single -sided PC 
board with a handful of components. 
The assembly instructions are easy to 
follow, especially for a beginner who'll 
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find the thorough descriptions of all 

parts comforting, especially the re- 

sistor color codes that are given as 

each resistor is installed. The kit could 
actually be built with no knowledge of 
resistor color coding and without the 
aid of an ohmmeter. 

Once the probe is finished, the 
manual describes how to test and op- 
erate the unit. A chart is included that 
explains how to interpret the LEDs and 
how they light. Should there be any 
trouble in getting the probe to work, a 

troubleshooting chart will help clear 
up the problem. And if that doesn't 
work, Elenco Electronics is always 
there to help. 

The finished LP -525K logic probe, 
which measures about 7 inches long 
with the probe tip, will surely find a 

home on your workbench -or in your 
toolbox. Like any good logic probe, it 

is one of the most useful tools you can 
have when working with digital cir- 

cuitry. At $19.95, it's the perfect project 
to put away for a rainy day. And its 

small price and size make it the per- 
fect gift for any beginner in elec- 
tronics. 

For more information on the 
LP -525K logic -probe kit, contact Elen- 

co Electronics directly at the address 
given in the box below, or circle no. 

119 on the Free Information Card. 

FOR MORE INFORMATION 

Elenco Electronics, Inc. 
150 W. Carpenter Ave. 
Wheeling, IL 60090 
Tel. 708 -541 -3800 

RAIN FOREST 

RESCUE: To 
HELP STOP THE 

DESTRUCTION 

To contribute to 
Rain Forest Rescue, 

call 
1- 800 -222 -5312 

eThe National 

y- Arbor Day Foundation 

It started in America! 

The creators are the masters 
in manufacturing the finest 
video products 
You probably don't associate VCR's with Amer- 

ican technology. Fact is, video recording has its 

origins in America and it was 3M that brought 

video recording out of the lab and into your liv- 

ing room. Today, 3M video tape is the choice of 

all the major networks. No other tape company 

has ever won an Oscar or an Emmy. 3M Black 

Watch tape follows in this tradition -service and 

quality go hand in hand. Here are three Black 

Watch products you should be using at home! 

Clean up! With constant playing and using of de- 

grading dry or wet cleaners, the output of your 

video tapes has slowly diminished to an unac- 

ceptable level and the VCR plays as if it has a head 

cold! The culprit is most likely clogged and dirty 

video and/or audio heads. The 3M Black WatchTM 

Head Cleaner Videocassette uses a patented mag- 

netic tape -based cleaning formation to remove 

head clogging debris. No foreign substances such 

as cloth, plastics or messy liquids and no harsh 

abrasive materials are present. The cleaner's us- 

able life is 400 cleanings or more! 

It's easy to use. Place the 3M Black WatchTMHead 

Cleaner Videocassette in the VCR and press the 

Play button. A pre- recorded message will appear 

clearly on your screen and an audible tone is heard, 

telling you that the cleaning process is now com- 

pleted. No guess work; you never over clean! 

Priced at $19.95. 

For the VCR! Once your VCR's record and play- 

back heads are cured, and the unit plays like new, 

consider using the finest videocassette you can 

buy -the 3M Black WatchTM T120 Hi Pro VHS 

4410 Videocassette. The 4410 is the highest per- 

forming videocassette available today for use with 

all standard format VHS recording hardware! 

Here's what you hear and see....A sharp, clear pic- 

ture- brightest ever colors- freedom from streaks, 

flashes and snow- outstanding high -fidelity audio 

reproduction- optimum camcorder perfor- 

mance- maintains recording integrity. 3M Black 

WatchTM video tape is 100% laser inspected to 

guarantee surface smoothness and drop -out free 

performance. Priced at $8.00 

You saw it here first! 3M Black WatchTM 0900 

8mm video tape cassette loaded into your Hi Band 

camcorder delivers the finest picture and sound 

possible in the 8mm format. Extremely fine par- 

ticles of pure iron alloyed with nickel and cobalt 

deliver a video performance exceeding 400 lines of 

horizontal resolution. You get the advantage of an 

exceptional video image with superior audio re- 

For the 
clearest 
pictures 
you ever 
record! 

production. This means your Hi 8 format cam- 

corder will produce the best video and audio def- 

inition possible. With the 3M Black WatchTM 8mm 

cassette, the recording capability and performance 

of your camcorder will be significantly enhanced. 

Priced at $14.95. 

rClaggk Inc. - 3M VHS Special Offer 
P.O. Box 4099, 
Farmingdale. 
New York 11735 

1 

Yes, I like your offer and here is my order for 
3M Black WatchTM products! 

3M Black WatchTM 0900 Hi Band -120 
8mm Cassette 
($14.95 each) $ 

3M Black WatchTM T120 Hi Pro VHS 
4410 Videocassette 
($8.00 each) $ 

3M Black WatchTM Head Cleaner 
Videocassette 
($19.95 each) $ 

Shipping and handling per order $4.00 

Total Amount in U.S. Funds only$ 

New York residents add local sales tax. 
Canadians add $6.00 per order. No foreign 
orders. Do not send cash. 

Bill my VISA 

Card No. 

Expire Date 

Signature 

MasterCard 

Name (Please print) 

Address 

City State ZIP J 27 
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By John J. Yacono 
Technical Editor 
Windows Magazine 

Workbench 
Equipment 

VOLTAGE 

THINK TANK 
Most of this month's let- 
ters present 

interesting test -equipment 
circuits. But, before we get 
to those letters, we'll con- 
tinue our monthly tutorial by 
discussing average power 
dissipation, as promised last 
time. 

If a resistor will be subject 
to quick fluctuations in cur- 
rent or voltage, we don't 
need to use the maximum 
value of current or voltage 
to select the resistor's wat- 
tage. In most cases, the 
current and voltage peaks 
would occur only momen- 
tarily, and would be 
balanced by moments at 
which current and voltage 

Fig. I. In a wide number of applications, current and voltage 
fluctuate as shown in this sinewave pattern. 

are at a minimum. A per- 
fect and common example 
of that is when current and 
voltage fluctuate in a pat- 
tern called a "sinewave" 
(see Fig. 1). One reason that 
is a popular waveform is 

because it resembles the 
pattern of AC electricity 
found in homes. 

If the voltage varies up 

and down as shown, then 
what value of voltage 
should we use? One might 
be tempted to say it should 
be an "average" value, but 
because each positive 
point of a sinewave has a 
corresponding negative 
point, the average is zero. 
We could do a mathemati- 
cal trick to make the whole 
waveform positive, though. 
First we "square" each val- 
ue on the wave (multiply 
each value by itself), which 
would give us all positive 
numbers. Then we take the 
average and find the 
square root of it to undo the 
effect of squaring. That is 

called "taking the root - 
mean square." 

For a voltage sinewave, 
the math yields this rela- 
tionship: 

Vrms =0.70Np 
where Vrms is the root -mean 
square or effective value of 
the voltage, and Vp is the 
peak voltage. The root - 
mean square value is the 
value to use for power cal- 
culations in resistive circuits. 
That same analysis can be 
applied to current: 

Irms = 0.7071p 

where Irms is the root -mean 
square or effective value of 
the current, and 1p is the 
peak current. 

To deal with sinusoidal 
current and voltage, you 
can simply substitute the 
root -mean square values of 
current and voltage into 
the equations we discussed 
last month for power, yield- 
ing: 

P = Irms2R 

P = Vrms2 /R 

That way, you can deter- 
mine the appropriate 

power rating for the resistor. 
Now let's turn our atten- 

tion to the letters. My 
favorite one is the following, 
which is from a reader who 
truly understands the spirit 
of our hobby: 

A REAL PAL 
According to a letter ti- 

tled "Ultrasonic Tester" from 
the May 1995 Think Tank 
column, Christopher Fuller- 
ton would like to get his 
hands on a copy of 
Engineers Notebook, by For- 
rest Mims. I have an extra 
copy of that book, which 
Christopher can have at no 
cost. Send me his address 
and I will mail the book to 
him. 

Thank you. 
-Kenneth Overland, Lyn- 

wood, IL 

Actually, thank you. The 
address and a Think Tank 
book are on the way to you, 
and because you're being 
so generous, I'm also send- 
ing you an MCL 1010 chip 
mentioned in my first col- 
umn. 

What is really great, how- 
ever, is that you were not 
the only one to show your 
willingness to help another 
hobbyist. As of this writing, 
others answering the call 
for help by offering pho- 
tocopies and book loans 
include Steve Stallings, 
Robert Blum, Thomas W. 

Grabowski, Julius G. Bekassy, 
and J. E. Hawthrone. They 
all will also receive Think 
Tank books for their kind- 
ness. 

CRYSTAL -COUPLING 
CIRCUIT 

I have found many similar 
crystal- checker circuits that 
claim to provide a valid test 
for crystals of all frequen- 
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Enter A World Of Excitement with a Subscription to 

Popular Electronics 
Get the latest electronic technology 

and information monthly! 
Now you can subscribe to the magazine that plugs you into the 

exciting world of electronics. With every issue of Popular Elec- 
tronics you'll find a wide variety of electronics projects to build 

and enjoy, and feature articles that inform and entertain. 

Popular Electronics brings you feature articles on technology, 

computers, test gear, and more -all designed to keep you tuned 

into the latest developments in electronics. So if you love to build 

fascinating projects , just fill out the subscription form below to 

subscribe to Popular Electronics... It's a power -house of fun for 

the electronics enthusiast. 

EXCITING MONTHLY FEATURES LIKE: 

J CONSTRUCTION -Exciting projects that range from simple 
radios to working robots 

FEATURES -Learn about new technology, see how to 

troubleshoot all types of electronics gear, refresh your knowl- 

edge of basic electronics theory, see how components work 

and how to use them in your own designs, and much more 

J PRODUCT REVIEWS -Get in depth, hands -on reviews of all 

types of hobby gear, and learn about the latest and the great- 

est in consumer electronics in our no- holds- barred Gizmo 

section 

J SPECIAL COLUMNS -Think Tank, Circuit Circus, Comput- 
er Bits, DX Listening, Antique Radio, Scanner Scene, Amateur 
Radio, Multimedia Watch, and more 

PLUS: ALL OUR GREAT DEPARTMENTS! 

You'll get 12 exciting and informative issues of Popular Electron- 

ics for only $18.95. That's a savings of $23.05 off the regular sin- 

gle copy price. Subscribe to Popular Electronics today! Just fill out 

the subscription order form below. 

AUTOMOTIVE ELECTRONICS FOR THE 21ST CENTURY 

Build a Radar 

It works just 
like the ones used 
by the police 

Build the 
Sun Tracked 
Get the most out 
of solar- powergea 

Build an. 
8- 

Simple PC 

Upgrades 

You Can Do 
Adding hard- and 

floppy -disk drives 

annelfii 
I 

Save 

550 flits, 

0 Scene, 

Dff The 
ore! 

Regular 
NEWSSTAND 

FOR FASTER SERVICE CALL TODAY 

1- 800 -827 -0383 
(7:30AM- 8:30PM) EASTERN STANDARD TIME 

SUBSCRIPTION ORDER FORM Po p ular Electronics 
P.O. Box 338, Mt. Morris IL. 61054 

YES! I want to subscribe to Popular Electronics for PLEASE PRINT BELOW: 
1 Full year (12 Issues) for only $18.95. That's a savings 
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Fig. 2. When checking crystals or just choosing them for your 
circuits, it's all -too -easy to load them down. This circuit can act 
as a simple interface for your circuits, or allow you to measure a 
crystal's value. 

cies. However, I have not 
found those claims to be 
true, mainly because the 
coupling components in 
the circuits would alter a 
crystal's operating frequen- 
cy. 

The circuit in Fig. 2 is one 
that I have used for some 
time. It overcomes coupling 
problems, working for all 
the crystals I own (starting 
at the near -audible fre- 
quencies and going up 
from there). The output con- 
nection allows you to 
connect the circuit to other 
devices, so that it can be 
used as a signal generator 
or attached to a frequency 
counter. Crystal activity is 

indicated by the brightness 
of LEDI. 

The transistors I used for 
Q1-Q3 are Japanese- series 
parts as shown in the sche- 
matic, but if you can't find 
them, you can substitute 
ECG85 transistors for all 
three. The 3- section, 365 -pF 
tuning capacitor is of the 
type used in AM /FM radios. 

For that and other parts, 
you could probably find a 
good supply in salvaged 
AM /FM stereo units from 
garage sales or even 
neighborhood trash at the 
curbside! Elementary 
checks will give a good 
idea of the condition of 
those parts. 

-Clinton E. Willis, Orlan- 
do, FL 

Nice work. While building 
the circuit, remember to 
keep all component leads 
short. Use shielded wire for 
the connections to SI and 
The output. Also, use only 
high -quality (low tolerance, 
zero -drift) capacitors. 

COMPONENT TESTER 
The circuit in Fig. 3 checks 

diodes, bipolar transistors, 
and SCRs, and tests for con- 
tinuity. Two sections of a 
4049, U1 -a and U1 -b, along 
with R1, R2, and C1 form a 
squarewave oscillator 
whose frequency is around 
350 Hz. Inverters U1 -c and 
U1 -d are buffers that pro- 

vide the complementary 
outputs needed for testing 
both NPN and PNP devices. 
Inverters U1 -e and U1 -f, 

along with R3, R4, and C2 
form a squarewave os- 
cillator whose frequency is 

around 2 Hz. The output of 
that oscillator is used to 
control one switch in a 
4066 quad bilateral- switch 
integrated circuit, U2 -a. That 
switch is used to gate the 
alternating signal through 
current -limiting resistor R5 to 
the "B" (base) terminal of 
the tester. Resistor R6 limits 
current to LEDI and LED2. 

To test a bipolar transistor, 
connect the emitter, base, 
and collector leads of the 
transistor to their respective 
terminals on the tester and 
press S1. If LEDI blinks, the 
transistor is a good NPN 
device; if LED2 blinks, the 
transistor is a good PNP 
device. 

To test diodes, LEDs, and 
other semiconductor junc- 
tions, connect the leads of 
the device between the E 

and C terminals of the test- 
er and press S1. If the 
device is good, LEDI or 

1/6 4049 

U1-b 
1/6 4049 

5 4 

R1 

10MEG 

U1-e 
1/6 4049 

*R3 
10MEG 

LED2 will glow continuously. 
If LEDI glows, the anode 
(positive side) is connected 
to the "C" (collector) termi- 
nal of the tester; if LED2 
glows, the cathode (nega- 
tive side) is connected to 
the collector terminal of the 
tester. 

To test SCRs, connect the 
cathode, gate, and anode 
leads of the SCR to the E, B, 

and C terminals of the test- 
er, respectively, and press 
S1. LEDI will blink if the SCR 
is "good." 

Continuity checks can be 
made using the E and C 
terminals of the tester. 
When LEDI and LED2 are 
glowing, continuity is indi- 
cated. 

-Nelson L. Moye, Indi- 
anapolis, IN 

I really like all -in -one test- 
ers like That. I once made 
something similar out of a 
555 timer used as an os- 
cillator. Its output was sent 
through a tri -color LED to 
one terminal on the tester 
The junction of a resistor 
divider was the other termi- 
nal. I like your circuit better, 
though, because mine 

R6 
22052 

U1-a 
1/6 4049 

3 

R5 
10K U2-a 

1/4 4086 

12 

R2 Cl 
1MEG .001 714 

U1-f 

LED2 

LEDI %, 

+9V 

+9V 

+ 

S1 B1 B1 V' 

c 
O 

O 

E 

9V 

Fig. 3. Testing diodes, LEDs, transistors, or SCRs is a snap with 
this circuit. It can also act as a continuity tester. 
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Fig. 4. A precision voltage source is valuable for calibrating test 

equipment or sensors. This unit, which goes up to 11 volts, is 

good enough for most precision applications. 

_C3 
1 

+16V 

11V 

could only test one semi- 
conductor junction at a 
time. 

PRECISION VOLTAGE 
SOURCE 

Figure 4 shows an ex- 

tremely handy and 
accurate voltage source 
with a temperature-corn- 
pensated output from 1.00 

mV to 11.000 volts. It has 

four ranges: 1 to 11 mV; 10 

to 110 mV; 100 to 1100 mV; 

and 1000 to 11,000 mV. A 

ten -turn potentiometer (R8) 

with a 15 -turn counting 
knob is used as the multi- 
plier for the range switch, 

81. The circuit operates from 
three 9 -volt batteries, which 
might seem like overkill, but 
they are necessary. Besides, 

mine have not been re- 

placed since 1982, when I 

first built this project. A max- 
imum output current of 10 

to 15 mA, plus the low cur- 
rent drain, lets the batteries 
last, with h occasional use, for 
close to their expected 
shelf life. 

For construction, layout is 

not critical -any small 
board will do nicely. Also, 

don't let the unusual resistor 

values throw you, as they 
are easily "built" using com- 
binations of standard 1- 

percent metal -film units. If 

you have access to a 41/2- 

DMM, you can make 
fast work of building those 
resistors. An example is R11, 

which can be a 10,000 - 

ohm unit in series with a 
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100 -ohm unit. However, 
measure the actual value 
of R8 and select R6 to be 
exactly 1Áo of R8's value. 

When attaching the knob 
to R8, the counter should 
be set to 1.00 with R8 at its 

minimum resistance. Ad- 
vancing R8 will multiply the 
range value by x 1.00 to 
x 11.00, as read on the 
counter dial. 

To calibrate the unit, set 
S1 to 0 volts and R8 to x11. 
Then adjust R7 (a 10,000 - 
ohm multi -turn trim -pot) for 
a 0.0 -mV output at pin 6 of 
U2. That nulls the output - 
offset voltage. Then set R8 

to x 10 and SI to 1000 mV 
and adjust R3 (a 5000 -ohm 
multi -turn trim -pot) for a 
10.000 -volt output at pin 6 
of U2. The instrument is now 
ready for use. 

Resistor R8 and the turns 
counter are available for 
about $16 from Circuit Spe- 

cialists (Tel. 800 -528 -1417). 
Integrated circuits U2 and 
U3 are also available from 
Circuit Specialists, and U1 

plus all of the resistors and 
capacitors are available 
from Johnson Shop Prod- 
ucts (Tel. 408 -257- 8614). 

If you do a good job 
selecting the resistors, the 
only limiting factor on over- 
all accuracy is the linearity 
of R8 itself. Most 10 -turn pots 
have a guaranteed lin- 
earity of + mi0.25 percent; 
mine appears to be better 
than + mi0.1 percent, thus, I 

get very high accuracy 
from the circuit. I've also 
never needed to recali- 
brate my circuit since it was 
built. If you dabble in ana- 
log circuitry and /or test 
instruments, this device will 
be a welcome addition to 
your bench. 

-Skip Campisi, South 
Bound Brook, NJ 08880 

Once again, some really 
cool work, Skip. The circuit 
looks solid enough to cali- 
brate test equipment with, 
Thanks for the source ad- 
vice, too. 

12-VOLT-DC AND 
CONTINUITY TESTER 

This dual- function 12 -volt- 
DC and continuity tester 
(see Fig. 5) is ideal for secur- 
ity -alarm installers or even 
automotive -electronics test- 
ing. Switch S1 is an SPDT 
type. When it is in position 
"A," the unit functions as a 
voltage tester that sounds 
buzzer BZ1 in the presence 
of voltage. Because the 
buzzer circuit is polarized by 
diode D1, the tester can 
also be used to identify the 
polarity of a 12 -volt DC 
source. When S1 is in posi- 
tion "B," the circuit is a 
continuity tester. 

The tester is very simple 

I for Project Fun 
You can 

build these 

electronic 

projects from 

goof -proof 

plans in 

the new 

Fall 1995 

Edition of 

ELECTRONICS 
HOBBYISTS 
HANDBOOK.~ 

PK Tester 
Frequency Counter 

Solar -powered Airplane 
Novel Night Light WWV Receiver 

FM Transmitter Acceleration Machine 
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Audio Amp Sprinkler Controller 

Headphone Amplifier 
and much more! 

On Sale July 6, 1995 
fick up Electronics Hobb%ists Handbook at your favorite 

Ne%%ssland, Bookstore, ('on%enience Store or Supermarket 

Fig. 5. This 12- volt -DC and 
continuity tester can do 
wonders around the garage, 
when installing alarms, or 
just during general 
troubleshooting. 

and inexpensive to build 
because it consists of only a 
few parts. Buzzer BZ1 can 
be any 12- volt -DC unit. 
However, it must be capa- 
ble of oscillating at 
approximately 8 volts, be- 
cause when the circuit 
functions as a continuity 
tester, it is powered by a 9- 
volt battery (B1) through D1, 
which drops some of the 
voltage. The diode protects 
buzzer BZ1 from damage 
due to reversed -polarity 
connections, 

Probes or alligator clips 
can be used as leads for 
the tester. When packaging 
the circuit, I kept the hous- 
ing as small and thin as 
possible so that the unit can 
be carried conveniently in 
a shirt pocket. 

-Mike Wilson, Welland, 
Ontario, Canada 

Short, sweet, and useful, 
The only thing that I might 
do different for mine is to 
use a buzzer capable of 
operating over a range of 
voltages. I've got one 
handy that works from 3 to 
24 volts, stretching the de- 
vice's applications. 

Well, that's another month 
of fun for us all. If you'd like 
to participate in this col- 
umn, and perhaps receive 
a book as a thank you, 
write to Think Tank, Popular 
Electronics, 500 -B Bi -Cour- 
ty Blvd., Farmingdale, NY 
11735. 
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Build a 
Use it to rebroadcast video 

signals throughout your 
house. 

BY MARC SPIWAK 

TV Transmitter 

One of the most useful gadgets 
a video enthusiast can have is 

a TV transmitter. Such a device 
can transmit a signal from a VCR to 
any TV in a home or backyard. Imag- 
ine the convenience of being able to 
sit by the pool watching your favorite 
movie on a portable TVwith a tape or 
laserdisc playing indoors. Videotapes 
can also be dubbed from one VCR tc 
another without a cable connecting 
the two machines together. Further, 

when connected to a video camera, 
a TV transmitter can be used in sur- 

veillance for monitoring a particular 
location. 

The main problem a video enthusi- 
ast has in obtaining a TV transmitter, 
though, is that a commercial unit can 
be somewhat expensive. However, we 
have some good news for all you vid- 
eo enthusiasts who are electronics 
enthusiasts as well: You can build the 
TV Transmitter presented in this article 
for less than $30, in one evening! The 

easiest way to do that is to order the kit 

that's available from the source given 
in the Parts List (a custom case for the 
kit is also available). However, we pres- 
ent enough information here to build 
the TV Transmitter from scratch, if you 
wish. 

The TV Transmitter combines line - 
level audio and video signals and 
transmits the resulting signal up to 300 
feet. Although the circuit can be 
powered from a 9 -volt battery, it is 

best to use a 12 -volt DC supply during 
alignment, and also to obtain the 
maximum transmission range and 
best possible picture. Aligning the TV 

Transmitter requires no special equip- 
ment whatsoever, and it is a very sim- 

ple procedure. The Transmitter's 
output can be tuned to be received 

on any TV channel from 2 to 6. That 

range of channels should be wide 
enough not to interfere with other TV 

viewers who are nearby. To comply 
with FCC rules, it is mandatory that 
nearby TV viewers are not disturbed 
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1K 
VIDEO 
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1 

by the transmission. If your activities 
interfere with the reception of a li- 

censed station, regardless of the rea- 
son, you must shut down the unit. 

Circuit Description. Figure 1 is the 
schematic of the TV Transmitter circuit. 
Video signals input at jack J1 are first 

terminated by resistor R6 and cou- 
pled through capacitor C1 to clamp- 
ing -diode D1. The clamping forces 
the sync pulses to a fixed DC level to 
reduce blooming effects. Potentiom- 
eter R3 is used to set the gain of the 
video signal; its effect is similar to that 
of the contrast control on a TV set. 

Bias -control R7 can be used to adjust 
the black level of the picture so that 
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Fig. 1. As this schematic shows, hooking up the Transmitter to other equipment is easy. 

There's a video -input jack, .11; an audio -input jack, J2; and an external- antenna jack, 

J3 (although the unit works fine with ANTI, a telescopic -whip antenna). 
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some level of signal is transmitted, 
even for a totally dark picture. That 
way, a TV receiver can maintain prop- 
er sync. As we'll get to later, potenti- 
ometers R3 and R7 are adjusted in 
conjunction for the best all- around 
performance. 

RF- transformer T1 and its internal 
capacitor form the tank circuit of a 
Hartley oscillator that's tuned to 4.5 
megahertz. Audio signals input at J2 
are coupled to the base of Q3 via C2 
and R4; the audio signal modulates 
the base signal of Q3 to form an audio 
subcarrier that's 4.5- megahertz high- 
er than the video -carrier frequency. 
The FM modulated subcarrier is ap- 
plied to the modulator section 
through C5 and R9. Resistor R9 adjusts 
the level of the subcarrier with respect 
to the video signal. 

Transistors Q1 and Q2 amplitude - 
modulate the video and audio signals 
onto an RF- carrier signal. The operat- 
ing frequency is set by coil L4, which is 

This Transmitter case designed for this project allows easy access to the circuit board 
for alignment purposes. 

4 INCHES 

Fig. 2. If you wish, you can use this foil pattern to make your own PC board for the 
TV Transmitter. 

3.5 turns of 24 -gauge enameled wire 
on a form containing a standard fer- 
rite slug. That coil is part of a Colpitts 
tank circuit also containing C7 and 
C9. The tank circuit forms Q4's feed- 
back network, so Q4 oscillates at the 
set frequency. 

The RF output from the oscillator 
section is amplified by Q5 and Q6, 
whose supply voltage comes from the 
modulator section. Antenna match- 
ing and low -pass filtering is performed 
by C12, C13, and L1. Resistor R12 is 

optional; it is added to help match the 
output signal to any kind of antenna 
(more on that in a moment). 

Construction. Before we go on, 
while it is certainly possible to build the 
unit from scratch, unless you are an 
experienced builder and an accom- 
plished parts scrounger, it is strongly 
recommended that you purchase the 
complete kit, or, at the very least, the 

WARNING!! 
The publisher makes no representations as to 
the legality of constructing and /or using the TV 
Transmitter referred to in this article. The con- 
struction and /or use of the transmitter de- 
scribed in this article may violate federal and/ 
or state law. Readers are advised to obtain 
independent advice as to the propriety of its 
construction and the use thereof based upon 
their individual circumstances and jurisdic- 
tion. 
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PARTS LIST FOR THE 
TV TRANSMITTER 

RESISTORS 
(All fixed resistors are 1/4-watt, 5% 

units.) 
Rl, R2, R11 -1000 -ohm 
R3, R7 -1000 -ohm trimmer 

potentiometer, PC -mount 
R4, R9, R10- 10,000 -ohm 
R5- 47,000 -ohm 
R6-75 -ohm 
R8-4700-ohm 
R12 -75 -ohm (optional, see text) 

CAPACITORS 
Cl, C8- 100 -µF, 16 -WVDC, 

electrolytic 
C2- 2.2 -µF, 50 -WVDC, electrolytic 
C3-C6, Cll, C14, C15- 0.001 -pF, 

ceramic -disc 
C7,`C9- 22 -pF, ceramic -disc 
C10- 100 -pF, ceramic -disc 
C12. C13- 68 -pF, ceramic -disc 

ADDITIONAL PARTS AND 
MATERIALS 

Ql- Q6- 2N3904 NPN transistor 
D1 -1N914 silicon diode 
T1-4,5 -MHz IF -can -style RF 

transformer (see text) 
L1- 0.15 -11H miniature inductor 
L2, L3- 2.2 -01 miniature inductor 
L4 0.14- to 0.24 -RH adjustable 

slug -tuned coil (see text) 
S1 -SPST pushbutton switch, 

normally open 
J1 -J3 -RCA jack, PC -mount 
ANTI- Telescopic -whip antenna 
B1 -9 -volt battery 
Printed- circuit materials or board, 

battery holder and connector, pair 
of RCA patch cords, solder, 
hardware, etc. 

Note: The following items are 
available from Ramsey Electronics, 
Inc. (793 Canning Parkway, Victor, 
NY 14564, Tel. 716- 924 -4560): 
TV -6 TV Transmitter Kit (includes 
PC board and all components 
except R12)- $27.95; kit of all 
components (except R12)-$17.95; 
PC board only -$10.00; CTV 
matching -case set -$14.95. NY 
residents please add appropriate 
sales tax. 

component kit from the source men- 
tioned in the Parts List. While most of 
the parts are readily available, two 
can be a real headache to obtain. 

The 4.5 -MHz RF transformer (T1) used 
in the kit is an OEM Toko part that is not 
available via traditional sources. 
While just about any 4.5 -MHz RF trans- 

R7 

C8 -+ 
R10 

010 
C15 

-R1- --Ur- 
- C6- 

oz 3R8 

Cl 

L3 - 
-R9- 

R3 
C5 

-+ D1 + 

Cz1 -R6- 

0 

Ti 

-C4- 

R4- Q3 

-R5- 
-C3- 

C7 

C11 

L4 

-C9- 
-R11- 

C12 1 I 

'SEE TEXT 

0 

C13 
I 

-L1- C14 

ANTI 

R12_ 

Fig. 3. Building the project is easy if you use this parts -placement diagram. Resistor 
R12 must be tack soldered on the solder side of the board between the antenna output 
and ground. 

former that is similar to the one de- 
scribed in the article (internal 
capacitor, tapped secondary) can 
be used, such units are hard to obtain 
from hobbyist -friendly sources. If you 
are determined to go that route, your 
best bet is to contact Toko directly 
(1250 Feehanville Dr., Mt. Prospect, IL 

60056; Tel. 708 -297 -0070) to obtain 
the location of your nearest full -line 
distributor. Also, coil L4 is a custom unit. 
It can, however, be home made using 
the parameters given earlier. 

The TV Transmitter should be built on 
a PC board for best performance. You 

can make a board from the foil pat- 
tern provided in Fig. 2, or use the one 
that's included with the kit. 

Parts are installed on the board as 
shown in the parts -placement di- 
agram (see Fig. 3). Pay careful atten- 
tion to the orientation of the 
transistors, electrolytic capacitors, 
and the diode. If resistor R12 (not in- 

cluded in the kit) is used, it must be 
tack -soldered on the solder side of 
the board between the antenna out- 
put and ground. That resistor should 
be installed if you intend to use any- 
thing other than the built -in whip to 
provide proper matching between 
the antenna and the circuit. 

The outline of the switch (S1) that is 

shown in Fig. 3 is the same as the one 
that comes with the kit, an SPST push- 
button switch that is normally open. 
However, you can use any kind of tog- 
gle switch as a replacement. A simple 
whip antenna mounts to the board 
with a single machine screw; the whip 
antenna is suitable for most applica- 
tions. The battery holder can be sol- 

dered to the board with scraps of 
jumper wire or mounted with double - 
sided tape or screws. 

When the board is finished, it must 
be mounted in a case. The case avail - 

(Continued on page 92) 39 
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For a short time in 1923 and 
1924, there was great interest in 
a circuit that was originally in- 

vented in 1917 by Marius Latour in 
France. That "reflex" circuit allowed 
one tube to simultaneously act as 
both a radio -frequency (RF) amplifier 
and an audio- frequency (AF) ampli- 
fier, and opened up the possibility of 
providing amplification with an af- 
fordable number of tubes. 

The reflex circuit was used in a great 
many of the early radios when tubes 
were expensive, and it was used by 
Edwin Armstrong and Harry Houck 
when they developed their famous 
AR-812 superheterodyne. One of the 
early sets that used the reflex principle 
to save one audio amplifier was the 
Trirdyn manufactured by the Crosley 
Radio Corporation in 1924. 

How the Reflex Circuit Works. The 
circuit of the Trirdyn, shown in Fig. 1, 

illustrates how simple reflex circuits 
operate. The first tube performed the 
function of an RF amplifier and, at the 
same time, amplified the AF signal 
from the detector. The antenna signal 
was coupled to the grid of the first 
tube in the usual way, through the 
tuned circuit made up of L1 and Cl. 
Unlike ordinary RF amplifiers, the grid 
circuit also contained the secondary 
of the AF transformer, T1. That trans- 
former had no effect on the RF opera- 
tion of the tube because the RF signal 
was effectively connected to ground 
through C4. Similarly, the plate circuit 
contained the primary of AF trans- 
former, T2, and radio frequencies 
were bypassed through C5. There- 
fore, as far as the RF signals were con- 

91 lIirc k 

aid 
tR? 
REF L EX RA ID110 
Here's how the old -time radio engineers made one 
vacuum tube do the work of two. 

BY DAVID RUTLAND 

cerned, the two tubes formed a 
receiver with a single -stage RF ampli- 
fier followed by a regenerative detec- 
tor. 

The audio -frequency output of the 
detector was coupled to the grid of 
the first tube by transformer T1. The AF 

A three -tube version of Grimes' Inverse Duplex circuit was marketed by him in kit 
40 form. 

signal was not affected by the RF 

tuned circuit formed by L1 and Cl, or 
by the relatively small RF- bypass ca- 
pacitor, C4. The amplified AF voltage 
at the plate of the first tube passed 
through transformer T2 to the final AF 

stage, V3. Again the inductance of 
radio -frequency coil L3 and capaci- 
tor C5 had a negligible effect on the 
AF signal. Therefore both the RF and AF 

signals passed through the first tube 
and the circuit performed as a four - 
tube set with an RF amplifier, a re- 
generative detector, and a two -stage 
AF amplifier. 

Latour's Multi -stage Reflex. Latour 
extended the reflex concept beyond 
the simple one -tube reflex of the Tr:r- 

dyn. The block diagram in Fig. 2 shows 
how Latour planned to reflex the first 
three stages of a four -tube set. The 
antenna signal was amplified by the 
first three tubes, V1, V2, and V3, which 
were coupled by the RF transformers, 
T1, T2, and T3. The amplified signal was 
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Fig. 1. One of the ear iest sets to use the reflex principle was the Crosley Trirdyn. The 

schematic of that simple radio is shown here. 
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Fig. 2. This block diagram shows how the reflex circuit's inventor, Marius Latour, 

planned to extend the concept to reflex the first three stages of a four -tube set. 

then coupled to the detector, V4, 
through transformer 14. The AF signal 
from the detector was then reflexed 
back to the first tube and amplified 
along with the RF signals through the 
AF transformers, T5, T6, and T7. As you 
can see, all three amplifier tubes did 
double duty amplifying both the RF 

and the AF signals. 

Problems with Latour's Circuit. 
The Trirdyn reflexed one tube, and in 

so doing saved one tube. Latour's cir- 

cuit, on the other hand, saved three 
tubes, using just four tubes to do what 

would ordinarily have taken seven. 
Because tubes were expensive in the 
1920s most radios had only five tubes, 
so Latour's design seemed attractive 
to many radio designers. Unfor- 
tunately, it soon became apparent 
that a practical radio receiver using 
Latour's circuit was very difficult to 
build due to three major problems: 

The first was overloading. Both the 
RF and AF signals were amplified by 
the first two stages. Therefore both the 
strongest RF and the strongest AF sig- 

nals passed together through the last 
reflexed tube, V3. It was not unusual for 

the combined signals to become so 

large that the tube was driven out of 
its normal operating range, causing 
the signals to interfere with each 
other. Overloading wasn't a serious 
problem when only one stage was 
reflexed as in the Trirdyn, but became 
critical in Latour's three -tube circuit 
and was more difficult to avoid. 

Latour's circuit was also prone to re- 

generation, or positive feedback. Any 
residual RF signal appearing at the 
output of the detector, V4, would im- 

mediately be passed back to V1 and 
amplified over again. That feedback 
would cause the whole set to oscil- 
late. 

Finally, Latour's circuit easily picked 
up stray interference from household 
power wiring. Like an unshielded mi- 
crophone lead, the antenna would 
pick up the 60 -Hz power -line frequen- 
cy. Although that frequency could not 
pass through the RF transformers, it 

was readily amplified by the three au- 
dio stages. An objectionable hum 
would then appear in the audio out- 
put. 

Overcoming the Problems. The 

drawbacks of the Latour circuit were 
overcome by a reflex circuit de- 
veloped by David Grimes, an elec- 
trical -engineering graduate of the 
University of Minnesota. Like Latour's 
circuit, Grimes "Inverse Duplex" circuit, 
shown in Fig. 3, used three amplifier 
stages, V1, V2, and V3, followed by the 
detector, V4. However, instead of con- 
necting the AF signal from the detec- 
tor back to the first tube, Grimes sentit 
to the third tube, V3. From V3 the AF 

signal went through T6 back to the 
second tube, V2, and then through T5 

to the-first tube, V1. That circuit solved 
the three basic design problems out- 
lined earlier. Let's see how: 

In Grimes' circuit, unlike Latour's, the 
third tube amplified the weakest AF 

signal and the strongest RF signal. The 

first tube amplified the weakest RF sig- 
nal and the strongest AF signal. In that 
way, the signal levels were more even- 
ly distributed between the tubes and 
they were less prone to overloading. 

In Latour's circuit, much care had to 
be taken to ensure that any residual 
RF signal from the detector was very 
small, or the whole set would oscillate. 
Grimes' circuit reduced the possibility 
of oscillations by connecting the de- 
tector output, not to the first tube, but 41 
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to the tube immediately preceding 
the detector. Therefore, the overall 
gain back to the detector was re- 
duced and oscillations were more 
easily prevented. 

Finally, in Latour's circuit the three 
stages of AF amplification, cascaded 
from the antenna to the detector, 
readily amplified the 60 -Hz household 
power -line frequencies. The Inverse 
Duplex design cascaded the AF am- 
plifier in the reverse direction so that 
the first tube, connected to the anten- 
na, was the final AF stage. The 60 -Hz 
power -line frequency from the anten- 
na was therefore amplified only by 
that one stage and the hum was not 
audible. 

Commercial Sets. A three tube ver- 
sion of Grimes' Inverse Duplex was 
marketed by him in kit form and, to- 
wards the end of 1923, Sleeper Radio 
used the circuit in their Monotrol re- 
ceiver. The receiver circuit used un- 
tuned RF transformers between 
stages, relying solely on the tuned 
loop antenna for selectivity. As a result, 
only one tuning control was required, 
hence the name "Monotrol." The sen- 
sitivity or volume control was provided 
by a rheostat in series with the tuned 
loop- antenna circuit and the grid of 
the first tube. That resistance reduced 
the signal but did not reduce the 
loop's selectivity. By reducing the 
strong signals before the first amplifier 
stage, the reflex amplifiers were pre- 
vented from overloading. 

Using a Crystal Detector. Other 
variations on the reflex circuit were 
generated by an announcement of a 
"$225 Reflex Prize Contest" in the 
magazine Radio News. The an- 
nouncement encouraged experi- 
menters to build a reflex set around a 
crystal detector and a single tube. The 
crystal detector eliminated the need 
for a separate detector tube and 
freed the single tube so that it could 
provide a stage of both RF and AF 

For More Information 

This article is based on a chapter 
from the book Behind the Front Panel by 
David Rutland, available for $18.95 plus 
$2.00 shipping and handling from Wren 
Publishers, P. O. Box 1084, Philomath, 
OR 97370. 
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Fig. 3. The problems that arose from Latour's design were overcome by the Grimes 
Inverse Duplex circuit. A block diagram for that circuit is shown here. 

Here's a view of the DeForest D -10 reflex 
radio with its large loop antenna. 

amplification. Regeneration could 
even be added to the RF amplifier to 
increase the sensitivity. Many experi- 
menters responded with ingenious 
designs to try to win the prize. The edi- 
tors said that they had tested many 
good circuits but there still must be 
some that are even better. 

Commercial sets using a crystal de- 
tector were made by the Electrical 
Research Laboratories, ERLA, in 1923. 
Their set, the Superflex, used three 
tubes and a crystal detector. The first 
stage was a straightforward RF ampli- 

fier. It was followed by a reflex stage 
that performed as both an RF and AF 
amplifier. The third tube provided an 
additional stage of AF amplification. 

De Forest Reflex. The crystal detec- 
tor in ERLA's Superflex did not provide 
any amplification and so most man- 
ufacturers of reflex sets used a tube 
detector. Lee De Forest, the inventor 
of the triode tube, was looking for a 
company to manufacture radios, and 
in 1922 he bought Radio Craft. That 
company had been founded by 
Frank M. Squire, who had previously 
been a draftsman with well known 
manufacturer A. H. Grebe and Co. 
Squire was introduced to reflex circuits 
by William Preiss who had worked on 
them with the Navy during World War I. 

Preiss called himself "father of reflex," 
although Latour already had his pat- 
ent in 1917. Squire designed the De- 
Forest D7 receiver, and it was on the 
market by late 1922. The set used 
three tubes reflexed to give the same 
performance as five. 

Squire kept improving the reflex sets 
and brought out new models with 
more tubes. By 1925 they were making 
the D17, which was a five -tube re- 
ceiver with one reflexed AF stage. Two 
RF amplifiers preceded the reflex 
stage providing a total of three RF- 

amplifier stages. A large loop anten- 
na and tuning capacitor formed the 
input circuit of the first RF stage, which 
was coupled through a tuned RF 

(Continued on page 88) 
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Ihave played electric guitar for 
many years, and have often toyed 
with ideas for circuits that would 

modify the sounds that come out of 
my amp. As most guitar players know 
there are many guitar effects avail- 
able commercially. And, because 
most of those are relatively afford- 
able, I have never been too inter- 
ested in duplicating them. So, you 
might ask, why would I build some- 
thing as simple as the Guitar Preamp" 
Distortion Box described in this article. 

It all began when my brother gave 
me a Fender Super Reverb tube amp 
for Christmas. I tried to coax a little 
rock -and -roll distortion out of it, but it 

turned out that turning up the volume 
was the only way I could get it to 
sound "heavy." Well, needless to says it 

didn't take the neighbors long to start 
complaining about the excessive 
noise. So I figured there were two pos- 
sible solutions to the problem: I could 
either place a heavy -duty resistive at- 
tenuator between the amp output 
and the speakers, or build a distortion 
box. I opted for the latter. 

My first guitar distortion -box project 
was a neat design based on an op- 
amp, but I was never happy about its 

appetite for batteries. I had once built 

Give your guitar - 
and -amp setup the heavy, 

grunge edge it needs 
for today's music. 

BY KEN WILLMOTT 

a guitar preamplifier tc fit inside a 
Fender Stratocaster, and it had the 
same problem. However, an FET pre - 
amp I built for a friend's banjo worked 
great, largely because o` its amazing 
battery life. That convinced me that I 

would have to consider a low -power 
design for my new Preamp /Distortion 
Box. The resulting protctype draws 
only 65 -µA from a 9 -volt battery, al- 
lowing it to run continuously off the 
battery for a few months (as I learned 
by accident when I forgot to turn the 
unit off). 

A Word on Distortion. There is an 
almost religious debate about distor- 
tion, usually in the context of whether 
tubes are superior to transistors in mu- 
sical- instrument applications. Indeed, 
in this solid -state era, tube guitar amps 
(most notably those made by Mar- 

shall) are often preferred by guitarists 
in hard -rock bands. According to 
them, a tube amp that has warmed 
up for a good half hour "really 
screams." 

Well, in terms of electronics theory, 
the basic d fference between a tran- 
sistor amp and a tube (especially a 
triode) amp, is that the transfer func- 
tion of a tube is "softer." In other words, 
as a signal approaches its maximum 
limit in a tube amp, it does so smoothly, 
compared to the "brick wall" re- 
sponse of c transistor. Also, the asym- 
metry of a tube circuit tends to 
generate more even harmonics than 
odd ones; and that contributes to the 
difference in sound. 

It occurred to me that a tube -like 
response was what I wanted for my 
design. Right away, a transfer function 
that I had admired in college pop- 
ped into my mind -that of the bipolar 
differential amp, or "long- tailed pair." 
It has the nice property of "saturating" 
gradually rather than suddenly, as in 

the case of a single transistor, and 
does that for both positive- and nega- 
tive -going signals. 

Circuit Description. Figure 1 shows 
the schematic for the Guitar Preamp/ 43 
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Fig. 1. Here's the circuit diagram for the Preamp. Basically, there are two stages that 
the input signal goes through: Transistor QI is in a common -emitter configuration with 
a gain of 24 dB. That drives the following stage, where the amplified signal is fed to 
the differential pair composed of Q2 and Q3. 

Distortion Box. Transistor Q1 is a low - 
noise transistor in a common emitter 
configuration with a gain of 24 dB. 
That gain boosts the guitar signal to a 
sufficient level to drive the following 
stage, where the amplified signal is 

fed to the differential pair composed 
of Q2 and Q3, which is biased as a 
limiter. 

The RC network made up of R5 and 
C3 performs several functions. For 
one, it allows the differential pair to 
get its DC bias from the output of Q1, 
by low -pass filtering the AC signal at 
the base of Q3. The network also pro- 
vides an approximately 30 -mV offset 
between the bases of Q2 and Q3, 
which is crucial to obtaining a higher 
percentage of even harmonics at low 
signal amplitudes. Last but not least, 
the RC network forces Q3 to turn on 
gradually when power is first applied. 
That prevents turn -on transients from 
reaching the output, which is impor- 
tant because the Preamp will most 
likely be switched on and off while 

Fig. 2. If you plan on using a PC board 
to build the Preamp, use this full -size 

44 template to etch your own. 

Install the resistors on the board first; 
to keep the board as small as possi- 
ble, the resistors mount vertically. Try to 
leave a space between the end of 
each resistor and the board. Then, sol- 
der the rest of the on -board cornpo- 
nents, making sure to check the 
orientation of the transistors and ca- 
pacitor C4. 

Once the board is built, proceed 
with the off -board wiring and shield- 
ing. Again, refer to Fig. 3. The switch 
and jacks mount on the project en- 
closure itself, so it would be easiest to 
do the wiring inside the enclosure 
(any reasonably sized project en- 
closure can be used). Just drill the 
holes for the jacks and switch, mount 
the components, and then measure 
how long each piece of hookup wire 
should be. At this point in the project's 
assembly, you could (if you wish) re- 
place toggle- switch SI with a foot- 
switch for easier operation while you 
are playing guitar. 

Fig. 3. Off -board wiring could get tricky, unless you follow this parts -placement 
diagram. 

plugged into the guitar amp. 
Capacitors Cl and C2 AC couple 

the input and output signals to the 
circuit. Bypass- capacitor C3 is intend- 
ed to stabilize the battery voltage and 
prevent turn -off transients by supply- 
ing power long enough for audio 
switching to occur. Resistor R7 is of a 
relatively low value, both in order to 
match the "on" and "off" signal levels, 
and to reduce noise on the signal 
path between the unit and the amp. 

Construction. The author's pro- 
totype for the Preamp was built on a 
perforated board, but for those who 
wish to make a printed -circuit board, 
a template is provided in Fig. 2. If you 
do build the circuit on the PC board, 
use the parts- placement diagram in 
Fig. 3 as a guide. 

-, 

J , I 1 

When the project is finished you 
could apply labeling or dry -transfer 
decals to give the Guitar Preamp /Dis- 
tortion Box a professional look. A per- 
manent pen was used to label the 
jacks and switch on the author's pro- 
totype; decals were used for the "Pre - 
amp" logo. Spray any labels with a 
clear sealant to protect them. 

Checkout and Use. Connect the 
unit to a guitar and an amplifier, and 
turn on the power. Turn the guitar vol- 
ume down quite low, and adjust the 
amp's volume so that you hear a 
clean, fairly undistorted guitar sound. 
Then, increase the guitar's volume un- 
til the distortion also increases (you 
might have to turn the volume down a 
little at the amp). While playing an 

(Continued on page 89) 
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BUILD THIS 
OSCILLOSCOPE 

CALIBRATOR 

BY 

CHARLES HANSEN 

Many oscilloscopes do not 
have an internally gener- 
ated calibration signal. 

Sure, some older models have 1 -volt, 

peak -to -peak, 60 -Hz calibrator oLt- 
puts; however, those outputs are lithe 

more than clipped, 60 -Hz sinewaves, 
and are not precise enough for cal- 
ibration purposes. For that reason, you 

might want to build and use the 
Oscilloscope Calibrator described in 

this article. The unit provides an accu- 
rate squarewave of 1- volt -DC peak - 
to -peak, at a frequency of 1 kHz, 

which can be used to check the ver- 

tical gain and horizontal time base of 
your oscilloscope. 

The Calibrator can also be used to 
adjust scope -probe compensation 
and can serve as a signal source for 

checking the transient response of 
audio equipment. It is battery 
powered for portability and is rela- 
tively insensitive to voltage fluctua- 
tion -the frequency output remains 
constant at a battery voltage of aly- 
where from 7.7- to 9.8 -volts DC. Also, 

the minimal 2 -mA current draw en- 
sures long battery life. 

Circuit Description. Figure 1 shows 

the schematic diagram for the Cal- 
ibrator. The oscillator portion of the 
Calibrator consists of two sections of a 

4049 CMOS hex inverter (U2 -a and 
U2 -b), and timing components C2, R2, 

R3, and R4. That portion of the circuit 
determines the output frequency. The 

exact frequency value can be found 
using the formula: 

f = 2.2C2(R2 + R3) 

Assume that pin 5 of U2 -b is initially 

low, causing the output at pin 4 of U2- 

Use it to check your scope's vertical 
gain and horizontal time base. 

b to be high. Because the input at pin 

3 of U2 -a is also high, the output at pin 
2 of U2 -a is therefore low. The high 
output at pin 4 charges C2 through R2 

and R3. When the voltage across C2 
gets to the high input threshold at pin 
6 of U2 -c, the output at pin 4 and the 
input at pin 3 will go low. That causes 
the output of pin 2 to go high. Be- 

cause the voltage across C2 cannot 
change instantly, the voltage at the 
input of U2 -b is greatly increased to 
approximately 150% of battery volt- 
age. That positive feedback reverses 

the logic level at the maximum rate 
that the CMOS gate is capable of 
achieving. 

With the logic levels reversed on U2- 
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a and U2 -b, C2 is charged in the other 
direction, with the voltage at pin 5 

decreasing. When the C2 voltage 
gets to the low inputthreshold at pin 6, 

the output at pin 4 and the input at pin 
3 will go high. That causes the output 
at pin 2 to go low. Again, the voltage 
across C2 cannot change instantly, 

and the voltage at the input of U2 -b is 

reduced to about 50% of battery volt- 
age. That once again reverses the 
logic leveï° at the maximum rate. 

Resistor R4 limits the input current to 
U2 -b when the voltage across C2 ex- 

ceeds that of the power -supply rails, 

thereby protecting the gate -input di- 
odes. The resistor also prevents the 
RC- timing circuit from being loaded 
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Fig. 1. Here's the schematic for the Oscilloscope Calibrator. To lower the long -term 

drift of the oscillator portion of the circuit, use a 2% metal -oxide resistor for R2, and 
a Mylar capacitor for C2. 45 
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1-13/16 INCHES 

Fig. 2. Use this template to etch your 
own Calibrator PC board. 

down by those internal diodes, which 
would tend to round off the edges of 
the squarewave. That results in a 50 %- 
duty -cycle squarewave whose fre- 
quency is relatively independent of 
the battery voltage. 

The squarewave output from pin 2 is 

connected to the parallel -con- 
nected inputs of the four remaining 
inverters in the 4049, whose outputs 
are also connected in parallel. When 
the squarewave output of the 4049 is 

low, U1, the LM336Z 2.5 -volt DC refer- 
ence (available from several hobbyist 
sources, including Digi -Key, P.O. Box 
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Fig. 3. When mounting the components 
on the board, use this parts - placement 

46 diagram as a guide. 

677, Thief River Falls, MN 56701 -0677; 
Tel. 800 - 344 -4539), is turned on 
through R1 and D1. That causes the 
Calibrator's output squarewave to go 
high. 

The combined current -sink ca- 
pability of U2 -c through U2 -f is over 14 

mA. Only 2 mA of that capability is 

used, assuring a very fast rise time for 
the output squarewave. In order to 
provide the 1- volt -DC, calibration out- 
put voltage, a 2% resistor network, 
RN1, is used. Each of the five elements 
in RN1 is rated at 470 ohms. The net- 
work is tapped at 40% of its overall 
resistance to provide the desired 1- 

volt-DC output at jack J1 (CAL out) - 
jack J2 is the COMMON. 

When the squarewave output is 

high, the cathode of D1 is pulled to 
within 1/2 -volt of the 9 -volt DC supply. 
Therefore, no residual current flows 
through RN1 or U1, and the Calibrator 
output is a true zero. Waveform flat- 
ness is more than adequate due to 
both the 0.2 -ohm, dynamic, "on" im- 
pedance of the LM336Z, and the 
complete turn -off of the drive current 
during a high output from the four 
drivers, U2- c -U2 -f. 

The voltage accuracy of the 
squarewave is maintained within 1% 

by U1. While the value of the network 
resistance is specified at 2 %, the vari- 
ations between each resistor element 
in the network are much smaller. That 
accurate voltage division provides a 
precise output -voltage level. Output 
impedance is approximately 1000 
ohms. 

The output squarewave depends 
greatly on the current through RN1, so 
a large filter capacitor is not required 
for the 9 -volt battery, B1. Capacitor C1 
is used to provide glitch filtering for U2 

during logic transitions. 

Construction. The author's pro- 
totype circuit was wire -wrapped on a 
perforated board. Layout of the parts 
is not critical, and for that reason, any 
standard project -building method 
can be used. However, for those who 
wish to build the Calibrator on a 
printed- circuit board, a foil pattern is 

shown in Fig. 2. Follow the parts - 
placement diagram shown in Fig. 3 if 

you choose to make your own PC 

board. 
In keeping with good assembly 

practice, install the least- sensitive 
parts first, followed by the more -sen- 

PARTS LIST FOR THE 
OSCILLOSCOPE 
CALIBRATOR 

SEMICONDUCTORS 
UI- LM336Z precision 2.5 -volt DC 

reference, integrated circuit 
(Jameco 23771 or equivalent) 

U2 -4049 CMOS hex -inverter, 
integrated circuit 

Dl- 1N4148 silicon diode 

RESISTORS 
(All fixed resistors are %4 -watt, 5% 

units, unless otherwise noted.) 
RI- 2200 -ohm 
R2- 39,000 -ohm, metal -oxide, 1% 
R3- 10,000 -ohm trimmer 

potentiometer (see text) 
R4- I- megohm 
RN1 -470 -ohm x 5, 2% resistor 

network 

ADDITIONAL PARTS AND 
MATERIALS 

C1- 0.1 -RF ceramic -disc capacitor 
C2- 0.01 -µF, Mylar capacitor 
Sl -SPST mini toggle switch 
JI, J2- Binding post 
B1-9-volt battery 
Printed- circuit materials, project 

enclosure, battery snap with leads, 
wire, solder, hardware, etc. 

sitive parts. Install the battery con- 
nector, an IC socket for U2, and the 
switch, followed by the potentiome- 
ters and jacks. Next, mount the other 
passive parts -resistors first, then ca- 
pacitors. To keep long -term drill in the 
oscillator portion of the circuit to a 
minimum, C2 should be a Mylar ca- 
pacitor, R2 should be a 2% metal -ox- 
ide timing resistor, and R3 should be a 
wire -wound multi -turn trimmer poten- 
tiometer. Finally, install D1, U1, and U2. 

Double check the orientation of the 
polarized components, and if you 
aren't using a PC board, double 
check your wiring. 

Depending on the sensitivity of your 
scope, you might need a higher refer- 
ence voltage for the Calibrator. If that 
is the case, keep the following possi- 
ble customization in mind when build- 
ing the unit. Connect iwo LM336Zs in 

series, and use a reduced value re- 
sistor for R1 to maintain 1 mA in the 
divider and the LM336Zs. That will pro- 
vide a reference based on 5 -volts DC. 

Checkout and Calibration. The out- 
put voltage of the Calibrator can be 

(Continued on page 91) 
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your Personal Computer 
This time around we add multimedia peripherals to our PC. 

If you've been following this occa- 
sional series on PC servicing and 
hardware upgrades, then you 

know what we started with: a very 

basic and stripped down 486 SX/25 

that was included as part of a PC ser- 

vicing course available from Heathkt 
See the box at the end of this article 
for more information on that course. 

We added memory to the unit I-1 

one installment (Popular Electronics, 
April 1995). That brought the mc- 
chine's RAM up to 8 megabytes, in- 

creased video memory to a total of 2 

megabytes, and added a secondary 
cache of 128K In the second install- 

BY MARC SPIWAK 

ment (Popular Electronics, June 
1995) we added a 574-inch floppy 
drive (something that some Deople 
still need these days!) and a second 
hard drive to bring the PC's total stor- 

age capacity up to around 300 
megabytes-nothing to augh at just 

yet, but nothing worth bragging 
about either. 

Most of what has been covered so 

far is included as part of the course, 

but this month we will turn ou- atten- 
tion to a subject that 13 nal multi- 
media upgrades. While our trainer PC 

now has enough memory and stor- 

age space to be considered ade- 

r_iale far multimedia, it really lacks 

the CPU horsepower necessary for 

multimedia both because of low 
speed and the absence of a numeric 
co-processor. That's probably at least 

ne of the reasons why Heath kit did 
not cover multimedia hardware But 

we're using the machine as a demon- 
strat on platform only and it's perfectly 
suited fa- thct job. 

The Right Stuff. We'll be adding a 

CD-ROM drive and a sound card to 

turn our plann-old PC into an MPC 

(Multimedia PC). If you're still reading 
along, then. you probably have a 
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A sound card looks pretty much like any other expansion card, but what sweet music it 
makes. 

computer at home that doesn't al- 
ready have those features, and are 
thinking of adding them. 

If you are in the market for a corn - 
pletely new machine, you should only 
consider a computer that already 
contains multimedia hardware. That is 

both the easiest and the least- expen- 
sive way of obtaining a multimedia - 
equipped computer. With mail -order 
and local "computer- barn" -type out- 
lets selling 486 DX2 /66's with 8 Megs of 
RAM, half -gig hard drives, double - 
speed CD -ROMs, sound cards, 14.4 
modems, 15 -inch monitors, speakers, 
microphones, software, and more, all 
for around the $1500 mark, one would 
be crazy to buy anything less. 

Anyway, you should have at least a 
486 DX to bother with multimedia - 
an SX is just too slow. Not that most 
software doesn't run on one. As a mat- 
ter of fact, many games are more sta- 
ble on the upgraded SX -25 that we'll 
describe in a moment than on my 
"old" DX2 /50, due to the DX2 /50's "di- 
nosaur" non -local -bus, 256 -color vid- 
eo system -the games just run slower 
on the 25. 

Many new games, however, will not 
run at all on an SX. Some software 
wants at least a 486/66, and some- 
times even a Pentium is recom- 
mended for best performance. There- 
fore, if you have anything less than a 
486 DX, you're probably better ad- 
vised to opt for an entire new system 

48 rather than investing time and money 

in the old one. If you still want to add 
multimedia hardware to a 486 SX -or, 
dread the thought, a 386 go ahead. 
The hardware is not that expensive. 
Just keep in mind that everything will 
run pretty slow, and eventually, none 
of the new software will run on it at all. 

If you are purchasing a CD -ROM 
drive for your computer, you must buy 
one that's at least a double -speed 
unit. Watch out for single -speed bar- 
gains if there are any still lurking out 

there in the dark corners of the mail - 
order zone. Very few if any of the cur- 
rent multimedia titles will run on those 
drives, and they are even too slow for 
some data searches. 

A double -speed drive spins the disc 
at double the speed of an audio CD 
player when accessing data. That 
yields access times under 300 millise- 
conds and data transfer rates of 
around 300 kilobytes per second. 
Even so, for that drive to be part of an 
MPC system, it can't expend more 
than 40 percent of the CPU's re- 
sources. That's why slow PCs have a 
tough time with multimedia, even with 
a fast drive installed. 

Today, to really speed things up, you 
might want to consider purchasing a 
quad -speed drive that spins a disc at 
four times the speed of an audio CD. 
Those are available for as little as $ 200 
nowadays. Quad -speed will be the 
next standard; oddball triple -speed 
drives haven't really caught on and 
will be eclipsed by the quads. 

Next, you must decide whether to 
go with a SCSI CD -ROM drive, a pro- 
prietary system, or one of the newer 
IDE CD -ROM drives. Working with SCSI 
can be difficult, especially if you are 
trying to control a CD -ROM drive from 
an unrelated SCSI controller. If you 
purchase a multimedia upgrade 
package with its own SCSI controller 
or one built into the sound card, then 

C: \MEDVSN \mscdex.exe /D:MVCD001 /M:10 /V 
@ECHO OFF 
SET BLASTER =A220 D1 17 T1 H5 P330 
SET LSOUND= C: \SOUNDMAN 
C: \SOUNDMAN \SMWVOL 
PROMPT $P$G 
PATH C: \SOUNDMAN;C: \WINDOWS;C: \DOS;C:\MEDVSN 
LOADHIGH C: \WINDOWS \SMARTDRV.EXE /X 2048 128 
SET TEMP =C: \DOS 
SET MOUSE =C: \MOUSE 
LOADHIGH C: \MOUSE \MOUSE 
CD\ 
C: \CLUTIL \CLMODE t6 =1 t8 =2 t1 =3 t2 =1 

CD -ROM 

SOUND CARD 

Fig. 1. The changes made to the computer's AUTOEXEC.BAT file for both the CD- 
ROM drive and the sound card are shown here. 
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you should have no trouble getting it 

to work with the included install soft- 
ware. Popular name -brand drives 
with proprietary controllers are fine 
too, just as long as you don't ever plan 
on replacing just the drive or just the 
controller -it will be hard to get eithe- 
to work with other equipment. Some 
sound cards have multiple CD -ROM 
interfaces built in for popular brands; 
those usually work fine. 

The new IDE CD -ROM drives are 
easy to get to work off any IDE control- 
ler, and don't require additional inter- 
rupts. Interrupt conflicts are the single 
largest headache when it comes to 
adding peripherals; more on them a 
little later on. An IDE CD -ROM drive 
tricks the controller into thinking that 
its a hard drive. The hitch is that you 
can still only have two devices con- 
nected to the IDE controller, either two 
hard drives or one hard drive and one 
CD -ROM. The new Enhanced IDE con- 
trollers can handle up to four devices, 
but it is unlikely that your older PC has 
that type of controller in it. 

The best advice when it comes to 
sound cards is to get yourself a 16-bit' 
wavetable board with direct Sound - 
blaster compatibility. Wavetable 
sound is much better than older FM- 

synthesis sound, and you don't pay 
extra for wavetable anymore. The 
Soundblaster- compatibility part will 
ensure that the board will work with 
virtually any piece of software. 

Note that there are non- Sound- 
blaster cards out there that actually 
provide superior performance (or at 
least that's the claim). However, only 
certain software packages support 
such cards. To get the benefit of their 
performance without sacrificing 
Soundblaster compatibility, it is possi- 
ble to run two sound cards simulta- 
neously in the machine; however that 
is a tricky proposition, and one that is 

outside the scope of this article. 
Regardless of the card you select, if 

you are interested in doing recording 
work, look for a sampling rate of 44 
kHz. That gives you CD- quality 
sampled sound, which is what any au - 

dio enthusiast wants. To record sound 
with any sound card, you do need a 
microphone, which usually comes 
bundled with a complete multimedia 
package. You'll also need a fast com- 
puter to sample and record stereo 
sound at 44 kHz. 

Some sound cards require that you 

DEVICE =C: \DOS \H IMEM. SYS 
DEVICE =C: \DOS \EMM386.EXE NOEMS x= ó800 -doff 
BUFFERS =15,0 
FILES =40 
DOS =UMB 
FCBS =4,0 
DEVICEHIGH C: \DOS \SETVER.EXE 
DOS =HIGH 
DEVICEHIGH C: \WINDOWS \IFSHLP.SYS 
STACKS =9,256 
DEVICEHIGH= C:\SOUNDMANISMVVSET.SYS_ 
DEVICEHIGH =C: \MEDVSN \aspi3x80.sys /MD800 
DEVICEHIGH =C: \MEDVSN \adtc- cd.sys /D:MVCD001 
DEVICEHIGH =C: \MEDVSN \ascsi.sys 
LASTDRIVE =E 

CD -ROM 
SOUND CARD 

Fig. 2. Here are the changes made to the computer's CONFIG.SYS file for both the 
CD -ROM drive and the sound card. 

add an amplifier and speakers, or 
amplified speakers. Other cards have 
an amplified output, or even both. In 

general, the more audio inputs and 
outputs on a sound card, the better. 
Versatility is always good. 

There are many different models of 
speakers on the market intended for 
use with a PC. They are usually spe- 
cially shielded to protect your com- 
puter monitor and magnetic media 
from magnetic interference. While 
the smallest amplified speakers are 
adequate for casual use, you might 
find their power and bass response to 
be less than ideal. If that is a concern, 
opt for larger units or one of the com- 
bination satellite /subwoofer systems. 

If you are considering installing only 
a CD -ROM drive and no sound card, 
think again. You can buy an entry- 
level, double -speed package that in- 

cludes a sound card for little more 
than a drive alone costs. A complete 
multimedia upgrade package 
should contain at least a CD -ROM 
drive, a sound card, and speakers, 
and perhaps a microphone and 
some CD -ROMs to get you started. 

Another benefit of buying every- 
thing in one package is that most like- 
ly the sound card will also be the 
controller card for the CD -ROM drive. 
And you might as well have the option 

of sound when you use up an expan- 
sion slot, instead of just filling the slot 
with a controller card for the CD -ROM 
drive. Even if you don't think you'll ever 
want sound from your PC, you'll prob- 
ably appreciate it once you have a 
CD -ROM drove and discover multi- 
media. 

A multimedia upgrade package 
will include all the necessary software 
and drivers for the CD -ROM drive and 
sound card, for both Windows and 
DOS. Software installation disks make 
installing the multimedia hardware 
easy, compared to trying to get mix - 
and -match components to work with 
one another. 

There are multimedia upgrades to 
fit every budget. If you're on a tight 
budget, you can buy a package that 
has wavetable sound, a double - 
speed CD -ROM drive, and decent 
speakers, all for less than $300. Quad - 
speed systems.are available for as lit- 

tle as $400. Keep in mind that many 
computer discount stores will install 
the hardware they sell for free or for a 
modest fee. That saves you time, and if 
the stuff doesn't work in your system 
you don't pay for it or hassle yourself 
with it. 

Of course, this is a magazine for 
"electronics activists," and there is 

nothing that is so difficult that it could 49 
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A simple pair of amplified speakers like these are all you really need for a PC. 

not be tackled by a moderately- skill- 
ed hobbyist on his or her own. That 
said, lets see how you can do some 
basic multimedia upgrades for your- 
self. 

Adding CD -ROM. Installing a CD- 
ROM drive is basically a straightfor- 
ward affair. You need the CD -ROM 
drive and its controller, whether it be a 
separate expansion card, a sound 
card, an IDE controller, or whatever. 
You also need the install software that 
accompanies the hardware. 

In addition to the type of drive you 
will install, you also must decide on 
either an internal or an external 
model. All internal CD -ROM drives 
must be installed horizontally in an ex- 
ternal 51/4 -inch drive bay. A standard 
four -pin power connector plugs into 
the back of an internal drive. The drive 
also connects internally to the control- 
ler. 

It is impossible to explain the me- 
chanical details involved in installing 
an internal CD -ROM drive in all com- 
puters because of the different chas- 
sis layouts. Just as is the case with hard 
drives, older PCs usually require that 
rails be attached to the sides of a 
drive. The rails fit into slots in the sides 
of a bay. Newer, more compact ma- 
chines have drives installed without 
rails, although other hardware is often 
in the way of the mounting screws. 

If no drive bay is free, then an exter- 
nal CD -ROM drive must be used. That 

50 type of drive has its own cabinet and it 

connects externally to the back of an 
expansion card. That is what I am in- 
stalling in the trainer PC. The trainer 
has a very compact chassis, with only 
two external bays, and one of them is 

already occupied by the 51/4 -inch 
floppy drive that I installed in the sec- 
ond installment of this series. Besides, I 

had this external drive available at the 
time, and so that's what I used. 

The drive I installed is the Reno, Me- 
dia Vision's portable CD -ROM drive. 
That drive can be powered by bat- 
teries and it doubles as a portable 
music CD player. For desktop use it is 

powered by an AC adapter. Reno is a 
fully capable CD -ROM drive on the 
desktop or on the go. 

The drive can be controlled by any- 
thing with a SCSI2 interface, which 
many sound cards contain. I am using 
a tiny SCSI2 interface card that came 
with the drive. The card installs in a 
motherboard expansion slot and a 
cable connects from the back of the 

COMPUTER SERVICING 
COURSE 

This series of articles on PC servicing 
follows, in part, the Personal Computer 
Servicing Course offered by Heathkit. 
The $2495 course includes a 486 SX25 
PC trainer, full documentation, software, 
tools, books, upgrade parts, and more. 
Contact Heathkit (The Heath Company, 
Benton Harbor, MI 49022, Tel. 
800 -253 -0570) directly for more infor- 
mation. 

card to the back of the drive. The drive 
features an audio -output jack that 
can be used with either headphones 
or amplified speakers. 

Install software that comes with the 
drive configures the AUTOEXEC.BAT 
and CONFIG.SYS files to allow the 
computer to use the new drive. 
Changes to the AUTOEXEC.BAT file are 
shown in Fig. 1. The top line calls 
MSCDEX.EXE from a MEDVSN sub - 
directory. The MSCDEX.EXE (MicroSofts 
CD -rom EXtension) program allows 
drivers that talk to the CD -ROM drive 
to communicate with DOS. Also 
changed in AUTOEXEC.BAT is an addi- 
tion to the path statement. Changes 
to the CONFIG.SYS file are shown in 
Fig. 2, and include a statement 
(x = d800-dbff) that excludes that 
portion of upper memory from use by 
EMM386, and three lines that load 
SCSI and other device drivers high. 

At this point when the computer is 

turned on, a new drive, E: in this case 
(C: and D: are already hard drives), is 

accessible. Discs placed in the new 
drive can be read and software can 
be run from it. 

Adding Sound. Installing most sound 
cards is a snap these days, especially 
if you stick to one of the better -known 
companies. I am installing Logitech's 
SoundMan Wave, a great wavetable 
sound card that I have installed and 
had working in several different ma- 
chines in less than five minutes. 
Among the features of that card are 
that there are no jumpers to set and 
all configuration is done via software. 
Also, the card is 100% Sound Blaster, 
Sound Blaster Pro, and AdLib compati- 
ble, so it has always been trouble -free. 

The card has all of the features you 
should look for to get the best results, It 

is a 16 -bit stereo card that can record 
and play back at a 44.1 -kHz sampling 
rate. It uses wavetable synthesis for 
more realistic sound than FM- synthesis 
sound cards. FM synthesis uses mathe- 
matical algorithms to create sound 
waves while wavetable synthesis uses 
short recordings of instruments stored 
in memory to interpolate the other 
notes. That sounds much better, es- 
pecially for MIDI stuff. 

Install software for the sound card 
also makes changes to AUTOEXEC.BAT 
and CONFIG.SYS. Changes to AUTO - 
EXEC.BAT are again shown in Fig. 1. The 

(Continued on page 92) 
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Just like these 
Fully Trained 
Electronics 
Professionals 

"Thanks to CIE I have tripled my previous 
salary, and I am now in a challenging and 
rewarding new field where only the sky is 

the limit." 
Daniel Wade Reynolds 
Industrial Electrician 
Ore -Ida Foods 

CIE was recommended to me by my boss. 
It was appealing since I could study at my 
own pace at home and during business 
travel." 
Dan Parks 
Marketing Manager /Consumer Products 
Analog Devices, Inc. 

I loved the flexibility CIE offered. It was the 
only way I could continue both school and 
my demanding job." 
Britt A. Hanks 
Director of Engineering 
Petroleum Helicopters, Inc. 

liked the way the school was set up with 
laboratory assignments to enforce 
conceptual learning. The thing which 
impressed me the most about CIE's 
curriculum is the way they show application 
for all the theory that is presented." 
Daniel N. Parkman 
Missile Electro- Mechanical Technician 
U.S. Air Force 

Completing the course gave me the ability 
o efficiently troubleshoot modem 

microprocessor based audio and video 
systems and enjoy a sense of job security." 
Tony Reynolds 
Service Manager/Technician 
Threshold Audio & Video 

Graduate with an Associate 
Degree from GE! 
CIE is the best educational 
value you can receive if you 
want to learn about 
electronics, and earn a good 
income with that knowledge. 
CIE's reputation as the world 
leader in home study 
electronics is based solely 
on the success of our 
graduates. And we've 
earned our reputation with 
an unconditional commit- 
ment to provide our students 
with the very best electronics 
training. 

Just ask any of the 
150,000 -plus graduates of 
the Cleveland Institute of 
Electronics who are working 
in high- paying positions with 
aerospace, computer, 
medical, automotive and 
communications firms 
throughout the world. 
They'll' tell you success 
didn't come easy...but it 
did come...thanks to their 
CIE training. And today, a 
career in electronics offers 
more rewards than ever 
before. 

career skills. Each lesson is 

designed to take you step - 
by -step and principle -by- 
principle. And while all of 
CIE's lessons are designed 
for independent study, CIE's 
instructors are personally 
available to assist you with 
just a toll free call. The result 
is practical training... the kind 
of experience you can put to 
work in today's marketplace. 

LEARN BY DOING...WITH 
STATE -OF -THE -ART 
EQUIPMENT AND 
TRAINING. 
CIE pioneered the 
first Electronics 
Laboratory / . fff 

electronics. And every CIE 
Course earns credit towards 
the completion of your 
Associate in Applied Science 
Degree. So you can work 
toward your degree in stages 
or as fast as you wish. In fact, 
CIE is the only school that 
actually rewards you for fast 
study, which can save you 
money. 
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CIE'S COMMITTED TO 
BEING THE BEST...IN ONE 
AREA...ELECTRONICS. 
CIE isn't another be- 
everything-to- everyone 
school. CIE teaches only 
one subject and we believe 
we're the best at what we 
do. Also, CIE is accredited 
by the National Home Study 
Council. And with more than 
1,000 graduates each year, 
we're the largest home study 
school specializing exclu- 
sively in electronics. CIE has 
been :raining career -minded 
students for nearly sixty 
years and we're the best at 
our subject... 
ELECTRONICS... 
ITS THE ONLY SUBJECT 
WE TEACH! 

CIE PROVIDES A 
LEARNING METHOD SO 
GOOD IT'S PATENTED. 
CIE's AUTO -PRO- 
GRAMMED® lessons are a 
proven learning method for 
building valuable electronics 

Course 
and the first 
Microprocessor 
Course. Today, no 
other home study 
school can match CIE's 
state -of- the -art equipment 
and training. And all your 
laboratory equipment, books 
and lessons are included in 

your tuition. It's all yours to 
use while you study and for 
on- the -job after you 
graduate. 

PERSONALIZED 
TRAINING....TO MATCH 
YOUR BACKGROUND. 
While some of our students 
have a working knowledge of 
electronics others are just 
starting out. That's why CIE 
has developed twelve career 
courses and an A.A.S. 
Degree program to choose 
from. So, even if you're not 
sure which electronics career 
is best for you, CIE can get 
you started with core lessons 
applicable to all areas in 

Send for CIE's FREE Course Catalog and 
See How We Can Help Your Career Too! 

YES! I want to get started. 
Send me my CIE course catalog 
including details about the 
Associate Degree Program. (For 
your convenience, CIE will have a 
representative contact you - there 
is no obligation.) 
Please Print Clearly 

Name 

Address 

City 

State Zip Age 

Phone No 

Check box for G.I. Bill Benefits. 
Veteran 
Active Duty AH68 

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

A School of Thousands. 
LA Class of One. Since 1934. J 53 
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What are the chances that, if 

you're a shortwave listener 
or N DX fan, you'll hear a 

signal from a distant location sec- 
onds, minutes, hours, or even days 
after its been sent, rather than almost 
instantaneously? Or, if you're an ama- 
teur -radio operator, what are the 
odds that you'll hear your own signal, 
albeit weak, return to you long after is 
been sent? 

The chances are small indeed, but 
such echoes do occur. And the peo- 
ple reporting those "long- delayed 
echoes," or LDEs, are not necessarily 
the same ones who report unidenti- 
fied flying objects (UFOs) and little 
green men (LGMs). 

A close -up look at one of 
radio's all -time strangest 
unsolved mysteries. 

BY 
KARL T. THURBER, JR. 

ports are genuine, and their ultimate 
solution might lead us to an under- 
standing of electrical and physical 
phenomena that we presently don't 
have. 

Some Classic LDE Reports. Spark 
and Morse -code radio operators 
from the earliest days of radio proba- 
bly heard echoes of their own signals 
and those of others. However, they 
didn't report them, maybe for the 
same reasons many people tend not 
to report UFOs today. Perhaps they as- 
sumed that they would be thought 
crazy, or lose their jobs if they reported 

signal echoes - - -- especially suspicious 
echoes that persisted much longer 
than could be logically accounted for 
by expected ionospheric propaga- 
tion and around -the -world signal de- 
lays. 

But eventually, the LDE phenomena 
came to light. In fact, there were some 
well- documented LDE reports begin- 
ning around 1927, including some 
where the academic and scientific 
communities became involved. In a 
letter to the editor of Nature maga- 
zine in the November 3, 1928 issue, 

Are LDEs Real? If someone could 
fabricate the long- accepted story of 
the Piltdown Man, or fake the amaz- 
ing photos of the Loch Ness Monster, 
why couldn't someone just as easily 
fabricate LDEs? Most likely, many high - 
frequency (HF) LDE reports, especially 
the longer -duration ones that suggest 
an extraterrestrial connection, are in- 
deed falsified. It's fairly easy to perpe- 
trate a hoax or play a practical joke 
with HF- signal delays and echoes, es- 
pecially considering the availability of 
modern, high -tech recording and 
playback equipment. 

But on much higher frequencies, 
.s-2 and especially in the case of micro- 
2 waves, hoaxes are less likely. There, the 

_cp routine use of high -gain, narrow- 
L beam antennas and the ability to 

Q conduct carefully controlled signal - 

o path experiments minimize the hoax 

rn 
potential. 

Obviously, phony reports, practical j jokes, and outright pseudoscientific 
scams make interpreting many LDE 

reports uncertain and difficult. But at 
the bottom line, we're left with the re- 

54 alization that at least some LDE re- 
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Professor Carl Stormer, a Norwegian 
radio scientist, reported an echo that 
an Oslo engineer, Jorgen Hals, had 
experienced. In the summer of 1927, 
Hals repeatedly heard echoes on the 
signals from the powerful, Dutch trans- 
mitting station, PCJJ at Eindhoven. 

At the same time Hals heard the 
station's telegraph signals directly, he 
also heard a strong echo, which he 
calculated went around the earth n 

about Y7 second. That he expected. 
The strange thing was that Hals also 
heard a much weaker echo 3 sec- 

FA C. oti 

- 

onds after the main PCJJ signal; he 

estimated the echo to be between ' /,a 

and Y20 as strong as the main signal. 
Hals and Stormer couldn't understand 
why the signals didn't just die away 
after their around -the -world trip. 

The two Norwegians later con- 
ducted tests with the Dutch station 
and Dr. B. van der Pol of Philips Radio 
at Eindhoven, and they found the dis- 

tinct echoes again. This time the inter- 
val between the main signal and the 
echo varied between 3 and 15 sec- 
onds, with most of the echoes heard 
around 8 seconds after the main sig- 

nal. Sometimes two echoes were 
heard, 4 seconds apart. 

Stormer had no real explanation for 

the anomalous delays. But he favored 
the idea that the echoes were possi- 

bly due to reflections of radio waves 
from clouds of ions or electrons at 
some distance from the earth -per- 
haps in what we now call the ex- 

osphere (the region approximately 
600 miles above the surface). 

Stormer also speculated that the 
echoes were somehow connected 
with the aurora borealis of the North- 

ern Hemisphere and the aurora aus- 

trails of the Southern Hemisphere, in 

which visual displays occur at heights 
ranging from about 50 to 600 miles. 

We've since learned that the auroras 
often are associated with magnetic 
storms whose forces, also guided by 
the lines of force of the earth's mag- 
netic field, periodically disrupt radio 
communications as a direct result of 
the sun's activity. 

In the December 8, 1928 Nature, Dr. 

van der Pol speculated on possible 
causes of LDEs, or "long temporal re- 

tardations of shortwave signals." Both 

he and Professor E. V. Appleton of the 
Wheatstone Laboratory in England 
thought that the echoes were related 
to long signal -transit times in the 
ionosphere. The echoes could be due 
to a slowing up and reflection Jf radio 
waves by a peculiar distribution of 
ionization in the ionosphere. 

In the October 1929 Proceedings of 
the Institute of Radio Engineers, Dr. PO. 

Pedersen, of the Royal Technical Col- 
lege in Copenhagen, Denmark, sug- 
gested that the geometry of the 
ionized layers of the earth's atmo- 
sphere and variations in the earth's 
magnetic field could cause delays of 
30 or even 60 seconds. That could 
occur as the result of radio waves 
being guided along belts or bands of 
ions extending over large curved 
paths starting and ending near the 
earth. Pedersen also thought that 
even longer delays or echoes of up to 
several minutes might be the result of 
reflections from ionization bands lying 
well outside the influence of the 
earth's magnetic field. 

Five years later, in the July 1934 
Proceedings of The Institute of Radio 
Engineers, N. Janco of New York Uni- 
versity (NYU) discussed "radio echoes 
of long delay." He thought that such 
long delays were the product of sig- 
nals that repeatedly are reflected be- 
tween the E and F layers of the 55 
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Fig. I. At the end of the FCC's four -year 
freeze on new TV stations, people used 
"powerful" TV DX antennas like this 
one to receive the new UHF channels the 
FCC had authorized. 

ionosphere, and that travel around 
the earth and finally back to ground. 

After a lull of about 18 years, the 
academic community again be- 
came interested in LDEs. Two scientists 
of the Cavendish Laboratory of 
Cambridge University, K. G. Budden 
and G. G. Yates, published an article 
in the Journal of Atmospheric and Ter- 

restrial Physics in 1952, summarizing 
LDE research to date. Their goal was 
to see if there was anything to the 
earlier LDE reports, thinking that such 
echoes might arise from some form of 
"ionized corpuscular streams from the 
sun." 

Unfortunately for the future of se- 
rious LDE research, their year -long 
study, involving some 27,000 test sig- 
nals using high -power transmitters on 
13.455 and 20.675 MHz, didn't result in 

0 their finding a single LDE. The negative 
2 results, while not outright debunking 
á LDEs, tended to discourage further se- 
ll rious study of happenings that could 
5 easily take on some of the rather du- 

lo bious status of UFOs and close en- , counters with aliens. 
rn There was little serious research for 
h many years until, in the December '1, 

a 1970 Journal of Geophysical Re- 
a search, controlled observations in the 

HF range of 5 to 12 MHz were reported 
56 by scientists F. W. Crawford, D. M. Sears, 

and R. L. Bruce (from the Stanford Uni- 
versity Institute for Plasma Research). 
Unlike Budden and Yates, they were 
able to obtain and document some 
'_DEs. Helped by data from ionosonde 
measurements, they even suggested 
a new mechanism for the phe- 
nomenon. They proposed that radio 
signals might travel through the 
ionosphere at a very low velocity and 
be the result of some kind of interac- 
tion with something they called 
"beam- plasma waves." 

Little serious academic research on 
LDEs has been published since 1970, 
and few commercial spectrum users 
have reported anomalous echoes. 
But LDEs have persisted and have 
been reported in recent years in the 
amateur -radio press, especially in 
QST, the journal of the American Ra- 
dio Relay League. Much QST 
coverage has been by scientists and 
radio amateurs associated with the 
Radioscience Laboratory at Stanford 
University. Perhaps radio amateurs are 
the only ones who are interested 
enough in LDEs to still report them! 

Some Basics. Many readers of this 

SOLAR WIND 

magazine are probably familiar with 
modest radio -signal delays; those are 
common and show up in several easi- 
ly explained ways. On HE most ama- 
teurs and SWLs have heard short 
echoes on received radio signals, 
and rather modest echoes are even 
responsible for "ghost" images on N 
sets. But is there more? 

First, the math. Radio signals travel 
at the speed of light: 186,281 miles- (or 
300,000 kilometers -) per- second. 
Contrast that with the speed of sound. 
Longitudinal vibrations in the air, tak- 
ing the form of 'Vibrational energy" 
are propagated at about 1088 feet - 
per- second at sea level. 

If you multiply the speed of light by 
60, you'll find that light travels 
11,176,860 miles in 60 seconds-a fig- 
ure approaching interplanetary 
magnitude. However, to measure in- 
terstellar distance, the light year is nor- 
mally used. That is the distance 
traversed by light (and radio signals) 
in one year: about 5,880,000,000,000 
miles. 

To put those figures into the per- 
spective of one -way radio signal trips 
and echoes, it's about a 125 -milli- 

PLASMA MANTLE 

PLASMA SHEET 

MAGNETIC 
E.UATOR 

VAN ALLEN BELT 

PLASMASPHERE 

MAGNETIC 
FIELD LINES 
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Fig. 2. Scientists believe the magnetosphere looks like a cavity carved out of the Solar 
Wind stream of plasma going by. This model resembles the wake behind an object fixed 
in a stream, complete with a "magneto- tail" pointing away from the sun. The Solar 
Wind has a marked effect on the magnetosphere, which might result in LDEs and 
"natural radio" emissions. 

ROTATIONAL 
AXIS 
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second one -way trip to a geostation- 
ary relay satellite, 1.25 seconds from 
the earth to the moon, 500 seconds 
(8.3 minutes) to the sun, and from 2 to 
14 minutes from the earth to Mars, de- 
pending on their orbital positions. 

Extending our horizons further, it's 

51/2 hours to Pluto, 4 light years to the 
nearest star, and 30,000 light years 
from our sun to the center of the Milky 

Way galaxy. Double those figures for a 
two -way trip, and there is some poten- 
tial for echoes or signal delays, in- 

deed! 
Now let's turn to propagation 

basics. Radio waves are typically de- 
scribed as traveling in neat rays di- 
rectly from the transmitter to the 
receiver. But only a small fraction of 
the radiated signal reaches the re- 

ceiver directly; the rest of it goes 
elsewhere. 

Part of the signal might be bounc- 
ed off reflective objects, or bent back 
toward the earth by the ionosphere 
(at least at shortwave frequencies). At 

VHF and higher frequencies, the sig- 

nal might be "ducted" by the tro- 
posphere, the region of the earth's 
atmosphere just below the tro- 
popause, which varies in height but 
generally lies at about 25,000 to 
60,000 feet. The signal also might be 
propagated by fancier forms of duct- 
ing, or by methods that we don't un- 
derstand. When reflections are in- 

volved, it's possible that listeners might 
hear both the main signal and the 
reflected signal, and radio amateurs 
might hear their own signal and the 
reflected signal. 

Fouir Types of LDEs. While there are 
several different types of LDEs, we can 
classify them for purposes of discus- 
sion by the relative length of signal 
delay or echo: 

Short: These echoes really aren't 
LDEs in the strictest sense, because the 
delays are actually quite "short" -yet 
they nevertheless are echoes. Rang- 

ing from less than 0.001 second tc 
about 0.15 second or so, those "milli- 
second echoes" are far more com- 
mon and easier to explain than the 
longer types. They are the types of 
echoes that early observers like 
Stormer, Hals, van der Pol, and Ap- 

pleton initially expected to hear. 
For a simple ionospheric echo, the 

expected delay is on the order of 
0.001 second or so. That is roughly the 

LOW -FREQUENCY RADIO PHENOMENA 

Atmospherics and Tweaks: Almost ev- 
eryone is familiar with the snapping, 
crackling, and popping radio "sounds" 
generated by the more than 2000 elec- 
trical storms that rage daily worldwide. 
The millions of lightning strokes gener- 
ated by those storms are sources of 
strong radio emissions throughout the 
electromagnetic spectrum. However, 
the greatest energy is released in the 
region from 100 Hz to 10 kHz. Those low 
frequencies tend to follow the surface of 
the earth as groundwaves, and are 
called atmospherics. 

At night, the sound of atmospherics 
could take on a semi -musical pinging or 
dripping characteristic, and so are 
known as tweaks. They're believed to be 
made by lightning impulses that travel 
and disperse in a resonant duct or 
waveguide formed by the earth's sur- 
face and the lower (D and E) layers of 
the ionosphere. The tweak effect, which 
is centered around 1.5 to 2 kHz, is sim- 
ilar to what happens to sound waves 
traveling in a pipeline. 

Whistlers: These sound like falling 
musical notes, and result when light- 
ning -bolt electromagnetic impulses 
travel within ducts formed by ions align- 
ed along the magnetic field lines that 
envelop the earth (in its magne- 
tosphere). Whistlers are heard a few 
seconds after the lightning stroke's fa- 
miliar "pop" of atmospherics. 

Usually, whistlers sweep downward 
in frequency from about 6 to 0.5 kHz. 
Some "natural radio" listeners have de- 

scribed them as swishy or breathy 
sounds descending in pitch over a 
period of one -half to 4 or 5 seconds. 
That's because the higher frequencies 
of the stroke travel faster in the duct and 
arrive before the lower frequencies. 
You'll hear the most whistlers in the 
hours between midnight and about an 
hour after sunrise. In the Northern 
Hemisphere,- they're best heard be- 
tween 40- and 50- degrees North lati- 
tude. 

The Dawn Chorus: This phenomena is 

typically heard shortly after sunrise, 
and could extend well into the mid- 
morning hours. Dawn- chorus trains oc- 
cur in bursts of chirps and squawks 
over the course of 2 to 5 seconds (the 
sound can resemble a flock of birds 
chirping, or just multiple whistlers). 
Those "trains are produced by light- 
ning- stroke impulses interacting with 
the earth's magnetic field. 

The dawn chorus typically occurs 
several times a month during years of 
high sunspot activity, after solar flares or 
coronal ejectons on the sun barrage 
the earth's magnetosphere with 
charged particles, causing a geomag- 
netic storm and producing enthralling 
auroral displays. The more severe the 
magnetic storm, the more pronounced 
the dawn chorus and the farther from 
the polar zones it occurs. You'll find that 
the chorus tends to be strongest be- 
tween sunrise and one hour after and is 

best heard by listeners living above 40- 
degrees North latitude. 

time it takes for signals to go from the 
earth to one of the layers of the 
ionosphere and return to earth. The 

delay will be longer if multiple 
ionospheric "hops" are involved. 

Another expected but longer delay, 
on the order of 138 milliseconds, cor- 
responds to the signal delay you 
might encounter when hearing a 
"long- path" signal from a station. The 

around -the -world signal takes consid- 
erably longer to reach you than does 
the "short path" signal, and if you hear 
both signals, you'll perceive an echo. 
Typically, those echoes are weak and 
have a characteristically raspy or wa- 
tery sound. 

TV "ghosts" -we've all seen them - 
are actually signal echoes. Those in- 

volve even shorter delays that are not 
heard but are seen on your TV screen. 
A strong direct RF signal arrives first; 

the echoes, caused by reflections 
from large objects, such as buildings, 
mountains, and airplanes, arrive a 
fraction of a second later. The result: a 

visible, annoying ghost -video image. 
Also, if you're a broadcast -band 

(BCB) listener, you might have experi- 
enced echoes by listening to a net- 
work program simultaneously on two 
radios -one tuned to a nearby sta- 

tion and the other tuned to a distant 
one. You're likely hearing the closer 
station by groundwave, and the other 
by one or more bounces. if you listen 

to the signals from both radios, you'll 
hear an echo, up to about 15 millise- 

conds if coast -to -coast distances are 
involved. You often can hear similar 

but longer echoes on telephone con- 
versations routed through a satellite; 
those are on the order of /4 second. 

Medium: Now we enter the realm 
of echoes that are apart from the ev- 

eryday type of expected, easy- to -ex- 

plain signal delay. We're no longer 
talking about millisecond delays but, 

rather, delays of several seconds or 
even longer. Remember the early 
Stormer, Hals. and van der Pol HF tests? 

In those, the interval between the 57 

www.americanradiohistory.com

www.americanradiohistory.com


main signal and the echo was 3 to 15 
seconds, with most echoes being 
heard at about 8 seconds. Some- 
times, two echoes were heard about 
4 seconds apart. 

In the 1970s, a European radio am- 
ateur, Hans Rasmussen, OZ9CR, re- 
ported the simultaneous reception of 
both ordinary, expected lunar echoes 
(about 2.6 seconds) and unantici- 
pated 4- to 5- second echoes on the 
1296 -MHz UHF amateur band. That 
frequency is too high and the delays 
are too long to be explained easily by 
ionospheric or around- the -earth 
means. The longer delays also are too 
long to be simply the reflection of sig- 
nals off the moon, which is at a mean 
distance of 238,857 miles from the 
earth. 

Instead, something occurring some 
500,000 or more miles in space would 
have to be responsible for the 4- to 5- 
second echoes Rasmussen observed. 
What could cause those strange but 
well- documented delays? We'll look 
at a few possibilities later. 

Long: If you recall, Pedersen sug- 
gested that the geometry of the 
ionized layers of the earth's atmo- 
sphere and variations in the earth's 
magnetic field could cause delays of 
up to 30 or even 60 seconds, because 
the waves are guided along "belts" or 
"bands" of ions that extend over large 
curved paths. Pedersen also con- 
templated even longer delays or 
echoes, up to several minutes, that 
might be the result of reflections from 
ionization bands lying outside the in- 
fluence of the earth's magnetic field. 

Such signals would have to be re- 
flected by something millions of miles 
away in space -from something 
even more distant than, say, 500,000 
miles. But a delay of even 60 seconds 
is less than the minimum delay ex- 
pected with signals traveling to the 
nearest planets, Venus and Mars (2 -3 
minutes). Apparently, we have an- 
other mystery. 

Very Long: These "very long" LDEs 
(let's call them "VLLDEs") are different 
from the ones we discussed. They usu- 
ally aren't reported by radio amateurs 
but by TV DXers. The TV DX reports 
claiming VLLDEs longer than 60 sec- 
onds seem to have been much more 
common in the early days of TV 
broadcasting (in the late 1940s and 

58 early 1950s) than at any other time. 

( 
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Fig. 3. It's possible for HF signals to 
become trapped in tubular or columnar 
magnetospheric ducts -channel -like 
"waveguides" that stretch from the 
Northern to the Southern Hemispheres 
along the earth's magnetic field lines. 
Those ducts could in effect be LDE- 
causing magnetospheric "echo boxes" 
40,000 or more miles long. 

In the late 1940s, TV broadcasting 
grew by leaps and bounds. Unfor- 
tunately, the Federal Communica- 
tions Commission (FCC) placed TV 
stations much too close together for 
good viewing when the ionosphere 
"got crazy" with sporadic -E and tro- 
pospheric propagation. By Sep- 
tember 1948, viewers were complain- 
ing about co- channel interference 
between stations. The chaos prom- 
pted the FCC to clamp a hard freeze 
on new TV- station construction per- 
mits that wasn't lifted until nearly four 
years later, when the FCC created a 
less- prone -to- interference, UHF TV 
range (initially from 475 -890 MHz). 

During the four -year period, how- 
ever, a TV DX craze developed, with 
viewers using tall towers, big antennas 
(see Fig. 1), and high -gain signal 
boosters to pull in over -the -horizon 
stations. However, they also reported 
pulling in VLLDEs. While many of those 
were simply the result of mistaken sta- 
tion IDs, and a few were outright hoax- 
es and practical jokes, the TV press 
was full of articles, some with photos, 
reportedly of long- delayed images 
from distant TV stations. There was 
even a report of one station's TV signal 
being seen many months after it had 
gone off the air! 

The Possible Causes of LDEs. Now, 
let's look at some of the possible 

causes of LDEs. More than one mech- 
anism appears to be responsible for 
the phenomenon, and many of the 
explanations, especially those relat- 
ing to solar and magnetospheric 
effects, are closely related to one an- 
other. We'll begin with the simplest 
and move to the most complex tenta- 
tive explanations: 

Ionospheric Propagation Delay: 
With the possible exception of TV 
ghost images, this is the simplest and 
most common signal delay you'll en- 
counter. For an HF ionospheric echo, 
the delay you would expect to en- 
counter is a small fraction of a sec- 
ond, around Y,000 (.001) second, which 
is roughly the time it takes for signals to 
go from the earth to the ionosphere 
and return. "Multiple hops" from the 
higher F layers will produce some- 
what longer -delayed echoes. (The 
ionosphere's lowest D layer extends 
up to about 55 miles above the earth; 
above it is the E layer, or Kennelly - 
Heaviside layer, from 55 -100 miles. Still 
higher are the two subsidiary layers in 
the F region, called the Appleton 
layer, which is roughly 100 to several 
hundred miles above the surface.) 

Simultaneous Long- and Short - 
Path Reception: On HE most ama- 
teurs and SWLs have heard longer 
echoes on received signals. That de- 
lay, about 1/7 second, corresponds to 
what you might hear, either as an am- 
ateur or an SWL, when you're hearing 
both short- and long -path signals 
from a DX station. The around -the- 
world signal takes considerably lon- 
ger to reach you; if you receive both 
signals simultaneously, you hear an 
echo. 

That is primarily an HF happening, 
and there's nothing mysterious about 
it. If you're a radio amateur, you can 
increase your chances of hearing 
LDEs on your own signals if you try your 
favorite band just as it's opening for DX 
propagation. Another time to try is in 
the typically disturbed atmospheric 
period, known ,as the "grayline," 
around sunrise and sunset. Pause for 
several seconds between transmis- 
sions to listen for echoes. But you 
might have a long wait: some re- 
searchers estimate that an active ra- 
dio amateur might hear as little as 
one HF LDE per year! 

Ionospheric and Magnetospheric 
Ducting: For short- and medium -du- 
ration HF LDEs, both types of ducting, 
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THE ELECTROMAGNETIC 
SPECTRUM 

If you want to listen for LDEs and "nat- 
ural radio" sounds, it important to 
know how they fit in, spectrum -wise. For 

the record, the total usable electromag- 
netic spectrum generally is considered 
to extend from a few hertz (Hz) to ap- 
proximately 300 gigahertz (GHz). Sci- 
entists break up that almost unimagina- 
bly immense range of frequencies into 
smaller groupings or ranges for discus- 
sion and ease of understanding. 

The spectrum is often arbitrarily clas- 
sified into nine frequency bands. Most 

of those bands are each ten times as 
high in frequency as the band lying ¡us: 
below in the spectrum. The lowest 
range is the group of frequencies known 
as the ultra -low frequencies (ULF), 
which spans zero to 3 Hz. Just above 
ULF lie the extremely low frequencies 
(ELF); they cover 3 Hz to 3 kHz. Above 
that, from 3 to 30 kHz, are the very -low 
frequencies (VLF). Climbing higher, 
next are the low frequencies (LF), from 
30 to 300 kHz, which are the "top end 
of what are considered the longwaves 

From 3 to 30 MHz are the high fre- 

quencies (HF). Above them are the very - 
high frequencies (VHF), from 30 to 300 
MHz. The ultra -high frequencies (UHF) 
extend from 300 to 3000 MHz, or 3 GHz. 
From 3 to 30 GHz are the super -high 
frequencies (SHF), and from 30 to 300 
GHz, the extremely high frequencies 
(EHF). 

Radio astronomers and SETT inves- 
tigators are concerned mainly with UHF 
and higher frequencies. They conduct 
most of their work in the promising 
spectrum region between wavelengths 
of 1 millimeter (just below the infrared 
region) and 30 centimeters (radio as- 
tronomers prefer to use wavelength 
rather than frequency designators). 
That is the so- called "cosmic window" 
of minimum sky noise. Signals on Icn- 
ger wavelengths (lower frequencies) 
tend to be obscured by background 
galactic noise; shorter wavelengths 
(higher frequencies) are obscured by 
photon noise. The cosmic window is 

narrowed for radiotelescopes on earth, 
the upper half of the window being par- 
tially obscured by the earth's atmo- 
sphere. 

ionospheric and magnetosphere, are 
possible LDE explanations. One idea 
has it that signals become trapped in 

a duct, possibly between the E and F 

regions of the ionosphere. By that rea- 
soning, the signals might circle the 
world several times, traveling back 
and forth repeatedly from one end of 
the ionospheric duct to the other. 

LDEs on VHF and higher frequencies 
are harder to explain in terms of the 

Fig. 4. There are five points in the 
earth's orbit where a body can revolve 
without being disturbed by the earth's 
gravitation. The closest two of those 
Lagrangian points, LP 1 and LP 2, are 
about 750,000 miles from Earth. That 
distance makes it seem likely that 
frequently occurring 8- second LDEs are 
caused by reflection from large 
concentrations of plasma at those points. 

ionosphere. That is because the 
ionosphere is essentially transparent 
to VHE UHE and microwave signals. So 

the explanation for higher -frequency, 
longer- duration reflections might lie 

elsewhere, perhaps in the realm of 
magnetospheric (rather than 
ionospheric) ducting. The magne- 
tosphere is a magnetic envelope that 
shelters the earth from the ionized 
blast of the Solar Wind by deflecting it. 
The ionosphere lies much closer to the 
earth, but there is considerable coup- 
ling between the two, both electric 
and magnetic (see Fig. 2). 

One magnetospheric -based ex- 
planation holds that signals might be- 
come trapped in tubular or columnar 
magnetospheric ducts, channel -like 
"waveguides" that stretch from the 
northern to the southern hemispheres 
along the earth's magnetic field lines. 

Those ducts might in effect be "echo 
boxes" 40,000 or more miles long (see 

Fig. 3). Many LDEs of 4 seconds or less 

reported by amateurs on the 75 -, 80 -, 

and 160 -meter bands might be the 
result. 

Plasma -Cloud Reflections: An- 
other possible explanation, especially 
for LDEs on VHF and higher, as well as 

some of the longer -duration LDEs, has 

been advanced. It holds that ionized 
clouds of electrons (often called plas- 
ma or solar clouds) located in space 
and the earth's magnetosphere, 
might be responsible for signal reflec- 
tion. 

When a gas is heated by intense 

temperatures, its individual atoms col- 
lide and knock electrons free. That re- 

sults in a collection of positively 
charged ions and free, negatively 
charged electrons. In other words, the 
gas is said to be ionized; when a siza- 

ble number of atoms are ionized, the 
gas is known as a plasma. That plas- 

ma- consisting of ions, electrons, and 
neutral particles- exists in and 
around the stars (including our sun) 

and throughout space. Because the 
free electrons tend to recombine with 
the ions to again form a neutral gas, a 
plasma can be maintained only if en- 
ergy is continuously applied, such as 

from the sun. 

The many 8- second, medium -dura- 
tion LDEs suggest that there might be 
a plasma cloud in space at a dis- 

tance from the earth of around 
750,000 miles. That also is the approxi- 
mate distance of the closest two of 
the five " Lagrangian points" (see Fig. 

4). Named for the French mathemati- 
cian, those are the five points in the 
earth's orbit where a body can re- 

volve without being disturbed by the 
earth's gravitation. The 8- second LDEs 

could possibly be explained by reflec- 

COMETARY- PARTICLE 
DUST SWARM 

ORIGINAL 
SIGNAL LDE 

APPROXIMATELY 
500 000 
MILES 

EARTH -BASED 
TRANSMITTER 

w 
Fig. 5. LDEs might be caused by signals 
being reflected off of cometary particles 
in dust swarms lying some 500,000 miles 

or more in space. The swarms are also 
believed to cause the zodiacal light and 
the gegenschein. 59 
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tion from large concentrations of 
ionized gases (plasmas) that might 
form at those points. 

Cometary and Interstellar Dust: 
Another theory to explain longer LDEs 
is that sizable swarms of cometary or 
other space dust, lying at great dis- 
tances from the earth, could also re- 

60 flect radio waves and cause echoes 

of long delay (see Fig. 5). 
There are large areas in space that 

contain small (one -half micron) parti- 
cles that are of meteoric or cometary 
origin. Those dust swarms can last for 
hundreds of years and even form fairly 
stable orbits in the solar system. The 
swarms are believed to cause the op- 
tical phenomena known as the 

zodiacal light and the gegenschein. 
(The zodiacal light is a luminous, near- 
ly ecliptic region on the horizon, seen 
in the west after sunset or in the east 
before sunrise. The gegenschein is a 
faint patch of light about ten degrees 
in diameter that lies directly opposite 
the sun, a faint glow that you often 
can see on clear, dark nights.) 

Could those swarms be responsible 
for some of the longer LDEs? Doubters 
feel that swarms of cometary dust 
alone might not provide sufficient 
ionization to cause detectable LDEs. 

However, something else could act as 
a catalyst or "trigger" on such inter- 
stellar dust clouds. That trigger might 
be the Solar Wind. 

The Solar Wind: The Solar Wind 
might be directly or indirectly respon- 
sible for some LDEs. As an extension of 
the sun's tenuous outer atmosphere 
(the corona, which is expanding into 
space), the Solar Wind is the continu- 
ous emanation of charged particles 
from the Sun, which travel across the 
vast open expanse between the ear- 
th and the sun. It's possible that when 
the Solar Wind hits the dust swarms 
described earlier, the particles could 
become ionized sufficiently to reflect 
signals. 

The Solar Wind also impacts orbit- 
ing swarms of charged particles that 
move in broad belts around the earth 
in its magnetosphere, and appears to 
have a significant effect on some un- 
usual ELF and VLF "natural radio" emis- 
sions. In those lonely lower outposts of 
the spectrum, especially from about 
100 Hz to 10 kHz, you might hear all 
sorts of "naturally occurring emis- 
sions," or "natural radio" sounds. Those 
include what are known as whistlers, 
atmospherics, tweaks, and the dawn 
chorus (see the "Low- Frequency Ra- 
dio Phenomena" box for more infor- 
mation on each). You can easily hear 
such "sounds" on longwave radios 
and even on some long, high -gain 
audio lines. 

Those "sounds" have their origins in 
ionizing electrical emissions in, 
around, and from the earth's magne- 
tosphere. One example is lightning 
discharge, which disturbs the earth's 
magnetic field and results in the gen- 
eration of electromagnetic signals. 
The Sun's powerful Solar Wind also in- 
teracts strongly with the magne- 
tosphere. That energy can be 

(Continued on page 91) 
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An assortment of precision oscillators for you to build. 

All oscillator circuits need some 
means for setting the frequen- 
cy of oscillation. In the audio 

range, resistor and capacitor (RC) el- 

ements are typically used. As the fre- 
quency rises above 20 kHz, or so, into 
the radio -frequency (RF) range, the 
components of choice for frequency 
setting are inductors and capacitors. 
But LC circuits are difficult to make with 
precision, and are subject to thermal 
drift and other problems. For opera- 
tions where "rock solid" operation on 
a single frequency is needed, a crys- 
tal -based oscillator circuit is the way 
to go. 

The semiconductors used in the cir- 

cuits in this article are commonly 
available from a wide variety of 
sources. In consideration of the types 
of reader feedback received from 
other articles, also included are part 
numbers from radio -TV- service re- 

placement lines such as ECG and 
NTE, both of which are widely avail- 
able from local electronic -parts dis- 

tributors. The NTE -xxx semiconductors 
can also be purchased from Ocean 
State Electronics (6 Industrial Drive, f0. 
Box 1458, Westerly, RI, 02891; Tel. 

401 -596- 3080). 

Piezoelectric Crystals. Crystal res- 

onators are based on the phe- 
nomenon called piezoelectricity, 
which is the generation of an elec- 
trical potential from mechanical de- 
formation of the crystal surface. If a 
slab of the right kind of crystal at rest 

(Fig. 1A) is deformed in a certain direc- 
tion, a positive potential will appear 
across one side (Fig. 1 B). And when the 
same crystal is deformed in the other 
direction, the polarity of the voltage 
across its faces reverses (Fig. 1C). 

Therefore, when the crystal is wiggled 
back and forth, an AC voltage ap- 
pears across the faces. 

The inverse action also occurs: 
when an AC voltage is applied to the 
faces of the crystal, it will deform in 

alternating directions, determined by 

the polarity. Something special hap- 
pens when the frequency produced 
by the oscillator matches the natural 
mechanical resonance of the crys- 
tal -the process become very effi- 
cient, and little energy is required to 
keep the process going. That aspect 
of piezoelectricity is the basis for 
acoustic transducers, phono pickups, 
and the crystal filters used in radio 
receiver sets. 

Here's another aspect of the phe- 
nomenon that is also sometimes seen: 

When a crystal is pinged by a mo- 

mentary pulse, it will vibrate back and 
forth at its resonant frequency, pro- 
ducing a sine -wave AC signal across 
its faces at that some frequency. Be- 

cause of losses in the crystal, the os- 

cillation dies out fairly quickly in an 
exponentially decaying manner. But if 

the pulse that pings the crystal is re- 

peated often enough to prevent the 
oscillation from dying out, then the os- 

cillation is sustained. Those are the as- 

pects of piezoelectricity that make it 

possible to use the piezoelectric crys- 

tal as a frequency- control element in 

an oscillator circuit. 
A number of different materials ex- 

hibit piezoelectric traits. Rochelle Salt 

is a very active material that produces 
a large voltage per unit of strain when 
deformed. However, while it is used in 

crystal phonograph pick -ups, 
Rochelle Salt crystal is not suitable for 

RF- crystal oscillators. It seems that the 
material is very sensitive to heat, 
moisture, aging, and mechanical 
shock. The next best material is Tour- 

maline. That material works well at all 

frequencies, and works better than 
other materials over the 3- to 90 -MHz 

range. There's only one problem with 
Tourmaline: it costs a lot, as you will 

A 

Fig. I. The basics of piezoelectricity: An 

undeformed crystal (A) produces no 
potential. Deformation in one direction 
(B) produces a positive potential, while 
deformation in the other direction (C) 
produces the opposite -polarity potential. 

discover quickly enough if you buy a 

Tourmaline neckllace. It seems that 
Tourmaline crystals are very popular 
as a variegated (red, yellow, green), 
semiprecious gemstone. 

The bes? practical material for crys- 

tals used in electronics is quartz. It be- 
haves much like 'tourmaline over a 

wide frequency range, is relatively sta- 

ble, and is easily available. Although it 
is used in jewelry, it is low in cost be- 
cause it is not rare. Quartz is often 
mislabeled "Cape May Diamond," 
"Herkimer Diamond," or "Arkansas Di- 

amond" in the colorless varieties, 61 
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Fig. 2. A quartz crystal is hexagonal in 
shape (A). An axis scheme (B) is created 
in a crystal with the Z -axis reference 
being from one tip point to the other. 
Crystal slabs intended for use as 
resonators are given different "cuts" 
through the crystal body (C). 

"Topaz" (which it's not) in the yellow 
variety, and "Smokey Quartz" in the 
variety that looks like smoked glass. 

The quartz crystal is hexagonal in 
shape (Fig. 2A), and pointed at both 
ends if perfect; however, as shown, 
natural crystals are often broken or 
cut off on at least one end. As the 
crystal forms, a series of axis (Fig. 2B) 

are created; note that the Z -axis, 
which runs from one tip point to the 
other, is also called the optic axis. 
Crystal slabs intended for use as reso- 

62 nators are given different "cuts" 

through the crystal body (Fig. 2C). The 
X and Y cuts are made through the X 
and Y axis, respectively. Those are not 
favored, however, because they have 
undesirable temperature charac- 
teristics. The AT cut is made at an an- 
gle of about 35 degrees from the Z 

axis. There is also a BT cut (not shown) 
that is sometimes used. The AT -cut has 
a better temperature coefficient by 
an order of magnitude, but the BT cut 
is usually thicker (which means that it is 

more robust at higher frequencies 
where AT -cut "rocks" are very thin). 

A crystal's resonant frequency is a 
function of its dimensions. The dimen- 
sions for a typical quartz- crystal reso- 
nator for a frequency of 1000 kHz (1 

MHz) are approximately 0.286 -cen- 
timeters thick, and 2.54- centimeters 
square. If a crystal is ground to uniform 
thickness, then it will have one series - 
resonant and one parallel- resonant 
frequency. Those are fundamental 
frequencies. But if the thickness is not 
uniform, then there might be spurious 
resonances other than the funda- 
mental frequency. 

Historically, there have been Iwo 
basic forms of mounting for a crystal. 
The older method used a pair of 
springs to hold a brass or silver -cov- 
ered- copper electrode against the 
surface of the crystal slab. World War II 

vintage "FT -243" crystal mounts (once 
popular with Novice -class hams, who 
were required to use crystal control on 
their transmitters) were of that type. 
Some people made "rubber crystals" 
by installing a pressure screw to vary 
the tension on the slab. Those devices 
allowed the frequency to be adjusted 
slightly. The other form of mount, more 
popular today, uses silver electrodes 
deposited onto the crystal surface. 
Wire connections can then be sol- 
dered to the surface. 

The equivalent circuit for a crystal 
resonator is shown in Fig. 3A, while the 
reactance vs. frequency charac- 
teristic is shown in Fig. 3B. There is a 
series resistance (Rs), and a series in- 
ductance (Ls) in the circuit. The series 
capacitance (Cs) combines with the 
series inductance to form a series -res- 
onant frequency. At that frequency, 
because -X, and +Xi cancel each 
other, the impedance of the crystal is 

the series resistance. That is, the im- 
pedance is minimum at the series - 
resonant frequency, Fs (see Fig. 3B). 
Because there is a parallel capaci- 

+XL 
A 

-Xc 
B 

Fig. 3. In the equivalent circuit for a 
crystal resonator (A), a series- resonant 
frequency is created. The impedance of 
the circuit is a function of the frequency 
(B). 

+12 VDC 

R2 
1K 

Fig. 4. This Colpitts, parallel -mode, 
crystal oscillator has a range of I to 20 
MHz. The circuit contains a capacitive 
voltage- divider network, consisting of CI 
and C2, which is shunted across XTALI 
to provide feedback. 

tance (Cr,) there will also be a paral- 
lel- resonant frequency (Fn). At that 
frequency, the impedance is max- 
imum, and a 180 -degree phase shill 
occurs. The parallel- and series -reso- 
nant frequencies are typically 1 to 15 
kHz apart. 

The design of any particular os- 
cillator is selected to take advantage 
of either a series- or parallel- resonant 
frequency. When parallel- resonant 
crystals are used, the load capaci- 
tance of the crystal has to be spec- 
ified (an external capacitance can 
alter the parallel- resonant frequency 
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Fig. 5. This parallel -mode oscillator 
uses a silicon transistor, which lets it 

operate over a slightly wider frequency 
range than a circuit that uses a 
germanium transistor. 

by a small amount). Typical values are 
20, 30, 50, 75, or 100 pF although for 
most applications a value of 30 (or 32) 

pF is specified. It is common to form a 
frequency adjuster by placing a small 
trimmer capacitor in series or parallel 
with the crystal. 

When a crystal is operated at the 
natural series- or parallel- resonant 
frequency of the oscillator, it is said to 
be a fundamental- frequency os- 
cillator. The fundamental mode is 

used up to frequencies of 20 MHz or 
so. In some cases, the oscillator is op- 
erated on or near a harmonic of the 
fundamental frequency. Those are 
called overtone oscillators, and typ- 
ically the third, fifth, or seventh over- 
tone are used over a range of 20 to 90 
MHz. When ordering overtone crys- 
tals, be sure to specify the actual op- 
erating frequency, not the apparent 
fundamental frequency. That's be- 
cause dividing the actual frequency 
of, say, a fifth- overtone crystal by five 
does not yield the parallel -mode fun- 
damental frequency. 

Crystals typically need a certain 
minimum -drive power in order to op- 
erate reliably, that is, to start when the 
circuit is turned on. But drive power 
can be overdone, and could result in 

fractures in the crystal. Crystals typ- 
ically have a maximum drive power of 
200 microwatts (11W), although those 
under 1000 kHz might have maximum 
dissipations of 100 µW. It is common 
practice to operate the crystal at 
power levels about one -half the max- 
imum in order to improve stability. 

Crystal -Oscillator Circuits. Now 

let's take a look at some oscillator cir- 

cuits that use either fundamental - 
mode or overtone -mode crystals as 

the frequency -controlling resonator 
element. All of the circuits will work 
with common, "garden- variety" sil- 

icon transistors, JFET's, or MOSFET's, with 
the exception of the TTL -based os- 

cillator circuit. 
Figure 4 shows a 1- to 20- MHz -crys- 

tal Colpitts oscillator that is easy to 
build. It is based on an old- fashioned 
germanium NPN bipolar transistor 
and a crystal operated in the parallel 

R3 
15K 

*SEE TABLE 

A 

XTAL1 
MHz 

C2 C3 
(pF) 

0.54 470 820 

340 220 470 

10-20 120 390 

0.1 

Ri 
15K 

+12VDC 

RF OUT 

C3 

01 
2N2222 OR 

2N3564 

01 
XTAL1 

C5 
330pF 

C4 
33pF 

'SEE TEXT 

Fig. 7. This fundamental -mode, 1- to 20- 
MHz oscillator circuit is capable of 
providing 10 PPM frequency stability. 
The drive level of crystal XTAL1 can be 
adjusted by making R3 any value 
between 100 and 1000 ohms. 

tors Cl and C2 should be silvered - 
mica or NPO- ceramic -disc types. The 

collector of the transistor is bypassed 
to ground for RE but is at a DC poten- 
tial of + 5- to + 15- volts. Output is 

taken from the emitter of the transistor 
through a 0.001 -µF capacitor, C3. 

.01 A variation on that same circuit 
using a silicon device is shown in Fig. 5. 

That version of the parallel -mode os- 

cillator is able to operate over a 

slightly wider frequency range. Also, 

some claim that oscillators using sil- 

icon transistors might begin their os- 

cillations more reliably than ones that 
use germanium devices (like the one 

B 

Fig. 6. The fundamental oscillator 
shown here (A) has an adjustable drive 
and is designed to operate over the 500 - 
kHz to 20 -MHz range. The exact 
frequency is determined by the values of 
crystal XTALI and capacitors C2 and 
C3, typical values for which are shown 
in the table (B). 

mode. The transistor selected is the 
NTE -101 (also ECG -101), which is sold 

as a replacement for older transistors 
when repairing consumer electronic 
equipment. If you want to use the 
more common NTE -100 (also 
ECG -100), a PNP germanium unit, 
then reverse the power supply and 
apply - 12-volts DC to the collector. 

The feedback network that allows 
the circuit to oscillate is the capacitive 
voltage- divider network, consisting of 
Cl and C2, which is effectively shun- 
ted across the crystal (XTAL1). Capaci- 

+12VDC 
RF OUT 

C6 y 
.001 - 

n ) 
C2 i C5 
.01 100pF 

R3 
15K 

009 
L1 

68µH 

R2 
4.7K 1 

.i 
22pF 

Q1 
2N3564 OR 

2N2222 

OF.`I( 
XTAL1 C7 

30pF C4 
270pF 

)1 'SEE TEXT 

Fig. 8. Here's a third- overtone -oscillator 
circuit. Using this circuit with a buffer 
amplifier is recommended. 63 
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Fig. 9. Like all Pierce oscillators, this 
circuit has a crystal, XTALI, connected 
between the output and input of the 
active device. 

in Fig. 4). However, the author has used 
both circuits and found no starting 
problem with either. If you discover a 
problem, then experiment with the 
values of the bias resistors and the 
feedback capacitors (C1 and C2). 

The circuit shown in Fig. 6A is de- 
signed to operate over the 500 -kHz to 
20 -MHz range, depending on the val- 
ues of the capacitors used in the 
feedback network (C2 and C3). Typ- 
ical values for those capacitors (de- 
pending upon which crystal is used) 
are given in the table in Fig. 6B. A 
frequency- trimming capacitor (C1) is 

provided to adjust the operating fre- 
quency to the exact required value. 

The circuit will operate with superior 
stability and lower harmonic distor- 
tion if the feedback resistor (R1) is re- 
placed with one of a greater value 
(the exact value can be found experi- 
mentally). However, that tactic should 
only be used when the oscillator is 

free- running. If it is keyed, or otherwise 
turned on and off, then a problem 
can occur if the value of R1 is too high. 
Under that condition, the oscillator will 
not rise to its full output amplitude as 
rapidly as when the resistor value is 

lower. Using a resistor with a value 
lower than 2200 ohms, however, 

.rg might have the effect of overdriving 
2 the crystal. 

A fundamental frequency-oscillator 
circuit, that is capable of providing 10 

áparts- per -million (PPM) frequency sta- 

á bility, is shown in Fig. 7. In that circuit, 
the crystal is connected between the 

rn emitter of the transistor and the junc- 
tion point on the capacitor voltage - 

03 divider feedback network. Both series - 
Q and parallel -mode crystals can be 

used. The ratio of the feedback -net- 
64 work capacitors can be adjusted by 

trial and error for best (most stable) 
operation. 

The drive level of the crystal, XTAL1, 
can be adjusted by replacing R3 with 
a resistor of any value between 100 
and 1000 ohms. The lower the value of 
R3, the lower the crystal dissipation 
and the better the stability. Inductor L1 

is resonated to the crystal frequency 
by C4. The circuit will fail to start if that 
coil is misadjusted; it is almost always 
possible to find a setting near reso- 

+12vDc 

RF OUT 

C3 

qi .001 

MPF-102 

Fig. 10. In this Miller -oscillator, the 
output tuned circuit (LI /C1) should be 
set to either a third, fifth, or seventh 
overtone. 

'.Y. 
R1 

47052 R2 
47052 ; 

C2 
0.1 

RF 
OUT 

o 

+5VDC 

s 

10 

o XTAL1 

14 

7 
1/47400 

it\ 
Fig. 11. The TTL- compatible crystal 
oscillator shown here is of the type used 
as a clock in digital circuits and 
computers. The two inputs of each gate 
of UI are connected together, so they 
operate as inverters. 

nance where the crystal oscillator will 
start reliably every time it is powered 
up. 

An overtone -oscillator circuit is 

shown in Fig. 8. Although the circuit is 

similar to the fundamental oscillator in 
Fig. 7, it produces an output frequen- 
cy at the third -overtone frequency of 
the crystal. As with the previous circuit, 
crystal -drive power can be adjusted 

by changing the value of R1 to some 
value between 100 and 1000 ohms. 

In that circuit, L2 resonates with C3, 
and must be adjusted to resonate on 
the third -overtone frequency. Set L2 to 
a point where the oscillator reliably 
starts and remains stable. That coil will 
pull the frequency somewhat, so don't 
adjust the frequency- trimmer capaci- 
tor (C7) for the final time until after the 
correct adjustment point for L2 is 

found. After that, don't change the 
setting of L2. For best results, a buffer 
amplifier is highly recommended. 

A Pierce -oscillator circuit is shown in 
Fig. 9. Like all Pierce oscillators, the 
circuit has a crystal connected be- 
tween the output and input of the ac- 
tive device. Because a JFET is used in 
the circuit, the crystal is connected 
between the drain and gate; in a cir- 
cuit using a bipolar transistor, the crys- 
tal is connected between the 
collector and base. The capacitor 
(C2) in series with the crystal is used in 
a DC- blocking function (in some low - 
voltage transistor circuits that capaci- 
tor can be eliminated, but should re- 
main for our application). 

The Miller- oscillator circuit shown in 
Fig. 10 uses a capacitor in its output 
circuit. Again, a JFET is used as the 
active device, even though a prop- 
erly biased bipolar NPN or PNP device 
can also be used. The Miller- oscillator 
circuit is identified by having the crys- 
tal in a parallel -mode connection, 
with a parallel resonant -output 
tuned -tank circuit, and no capacitive 
voltage- divider feedback network. Al- 
though the Miller oscillator is quite 
popular, it seems that it is subject to 
frequency and output -amplitude in- 
stabilities, and suffers badly from load - 
impedance variations. The setting of 
the output tuned circuit (L1 /C1) is crit- 
ical to proper operation; as explained 
earlier, either a third, fifth, or seventh 
overtone should be used. 

A TTL -Compatible Oscillator. The 
circuit shown in Fig. 11 is a TTL -com- 
patible crystal oscillator -the type 
used as a clock in digital circuits and 
computers. That circuit can be built 
with any set of TTL inverters; in the case 
shown, U1 is a 7400 NAND quad two - 
input gate. Because the two inputs of 
each gate are connected together, 
they operate as inverters. Of course, 
there are four NAND gates inside each 

(Continued on page 88) 
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THE DELTA -WYE 
CONVERSION 

PROGRAM 
Let your computer handle those repetitive 

electronics calculations. 

Admit it, you've gone insane be- 
fore. Back when you bought 
your first personal computer, 

you immediately began filling disks 

with reams of data that had abso- 
lutely no business on a computer. 
Family medical records, checking - 
account data, and maybe even reo- 
pes were all part of that initial data 
flood. If you followed the standard 
pattern for new PC owners, as time 
passed you slowly came to your 
senses. By now you should have a 

much clearer idea of what belongs 
on a computer and what doesn't. 

There are three primary reasons to 
place data on a computer. If a par- 
ticular application does not fall into 

one of those categories, then con- 
ventional data -collection and cata- 
loging methods (i.e. pen, paper, and 
books) should be used instead of a 
computer. The three reasons are: (1) 

the information must be mar ipulated 
in a complex manner once entered, 
(2) the information changes rapidly 
and must be constantly modified, 
and /or (3) the information might be 

difficult to locate if it is not placed on a 

computer. 
Although it clearly meets the first cri- 

teria, DELTA -YBAS, the BASIC program 
given in Listing 1, was originally written 
to meet the third criteria. It was written 
one Saturday morning after the au- 
thor spent nearly 30 minutes Looking in 

a number of electronics books for the 
formulas to perform a delta -Y con- 

BY JAMES E. TARCHINSKI 

version. Now the equatcns are safely 

stored on disk and can be retrieved 
and used in a matter of moments, 

As listed, the program will run on IBM 

PCs and PC- compatible computers 
that support either the BASICA or 

GWBASLC versions of BASIC. Because it 

uses just text display screens, however, 
the program can easily be modified 
to run on any computer -hat supports 
the BASIC language. 

The Delta -Wye Conversion. Before 
examining DELTA -Y.BAS in detail, let's 

look at the conversion process that 
the program automates. The two par- 
tial resistor networks shown in Fig. 1 will 

aid in this discussion. 
Figure 1A shows three resistors, RA, 

RB, and Rc, arranged it what is known 
as a "delta" configurat on. Imagine 
that those resistors are only a small 
part of a more exten§ve circuit and 
that the circuit is connected to the 

DELTA WYE 

CONFIGURATION CONFIGURATION 

Fig. 1. A resistor network in a delta 
configuration is shown is A, while a wye 

configuration is shown in 3. 

resistors only at the three nodes la- 

beled X, Y and Z. 

Figure 1E shows another arrange- 
ment of three resistors that also con- 
nect to an external circuit only at 
nodes X, Y and Z. The resistors in that 
figure, R1, P2, and R3, are connected 
in a "wie" (sometimes written as just a 

"Y") configuration. 
The Delta -Wye conversion theorem 

states that if the values of resistors 

RA-Rc and R1 -R3 are properly 
chosen, the external circuit will not be 
able to distinguish which of the two 
configurations are connected to it at 
nodes X, Y, and Z. In other words, if you 

have a circuit with three resistors con- 
nected as shown in Fig. 1B, but you 
don't have the appropriate resistor 

values, you can substitute the circuit of 
Fig. 1A if you properly choose the new 
resistor values. Of course, you can also 

use the transformation in the other di- 

rection when necessary. 
The DELTA -Y.BAS program auto- 

mates the delta -wye conversion pro- 
cess by calculating the appropriate 
resistor values for either delta -to -wye 

or wye -to -delta conversions. It does 
the conversions based on the follow- 
ing equations: 

R1 = (RA)(Rc) /(RA + RB + Rc) 

R2 = - (RB)(Rc) /(RA + RB + Rd 
R3 = (RA)(RB) /(RA + RB + Rc) 

and 

A = [(R1)(R2) + (R1)(R3) + 

(R2) (R3)) /R2 65 
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RB = [(R1)(R2) + (R1)(R3) + 
(R2) (R3)]/R1 

Rc = [(R1)(R2) + (R1)(R3) + 
(R2) (R3)]/R3 

Entering DELTA Y.BAS. If you are 
not familiar with the process of enter- 
ing a BASIC program into your corn - 
puter consult either your DOS manual 
or, if you have one, your BASIC book. 
The process should advance some- 
thing like the following. 

First, boot your machine from the 
DOS disk that was supplied with your 
computer. When you get to the A 
prompt, type either the command 
"BASICA" if you have a true IBM ma- 
chine, or "GWBASIC" if you have a PC 
compatible. After entering the appro- 
priate command for your machine 
press the Return key; after a few sec- 
onds you should see BASIC's "OK" 
prompt appear on the screen. 

When that prompt appears, type 
the program into the machine exactly 
as it appears in Listing 1. Be sure to 
press the Return key after you com- 
plete each line, otherwise the line will 
not be correctly recognized. 

When you finish entering the pro- 
gram immediately save it to a pre- 
viously formatted disk by executing 
the command: 

SAVE "DELTA -Y.BAS" 

Your version of the program should 
now be safely stored on disk. If you 
have access to a modem, an ex- 
ecutable version of the program, DE- 
LTA- Y.EXE, along with a text listing of it 
are available in the PE Library of our 
BBS (516- 293 -2283, 8 -N -1). 

Program Description. As shown in 
Listing 1, the DELTA -Y.BAS program con- 
sists of three main sections of code 
coupled with three support sub- 
routines. The main sections are the 
printing of the menu screen, the del - 
ta -to -w ie conversion section, and the 
wye -to -delta conversion section. 

Program execution begins with the 
main menu portion of the code, 
which includes lines 1000 -1310. Line 
1000 clears the program variables 
and initializes the screen to its 80 -col- 
umn, color mode of operation. Lines 
1010 through 1150 then proceed to 
print a title banner and a reference 
diagram on the screen. 

In lines 1180 -1250 DELTA -Y.BAS gets 
66 down to business, printing the Main 

LISTING 1 

1000 
1010 
1020 
1030 
1040 
1050 
1060 

CLEAR WIDTH 80: SCREEN 0, 0, 0, 0. KEY OFF: CLB t COLOR 10 
PRINT 
PRINT DELTA -Yt The Delta -Wye Calculation Program 
PRINT (c) 1989 by James E. Tarchinaki 
PRINT 
COLOR 11 
PRINT 

1070 PRINT D E L T A W Y E 
1080 PRINT 
1090 PRINT /\ 
1100 PRINT / R3 
1110 PRINT / \ 

1120 PRINT Ra Rb + 
1130 PRINT / \ I \ 
1140 PRINT / \ R1 R2 " 

1150 PRINT RC 
1160 
1170 GOSUB 1690 
1180 LOCATE 17, 1: COLOR 11 
1190 PRINT "Would you like tot ": COLOR 10 
1200 PRINT " 1. Convert from DELTA to WYE" 
1210 PRINT " 2. Convert from WYE to DELTA" 
1220 PRINT " 3. Exit the Program" 
1230 
1240 COLOR 111 PRINT "Your Choice; "1 

t COLOR 7 

1250 INPUT " , IN$; V - ABS(VAL(IN$))t COLOR 10 
1260 IP V < 1 OR V > 3 THEN BEEP: GOTO 1170 
1270 IF V . 3 THEN CLS t END 
1280 GOSUB 1690 
1290 IF V - 2 THEN 1470 
1300 
1310 
1320 DELTA -> WYE 
1330 
1340 PS "Ra": GO3UB 1610: RA - V 
1350 P$ "Rb": GOSUB 1610: RB V 
1360 PS GOSUB 1610: RC - V 
1370 IF RA*RB*RC-0 THEN PRINT "ERROR; Illegal value(a).: G08UB 1760: GOTO 1170 
1380 
1390 GOSUB 1690: LOCATE 17, 1 

1400 SABC - RA + RB + RC 
1410 R1 RA * RC / SABC: PRINT "R1 ", R11 " ohms." 
1420 R2 - RB * RC / SABC: PRINT "R2 

"1 R21 " ohms. 
1430 R3 RA * RB / SABC: PRINT "R3 "1 R31 ohms." 
1440 GOSUB 1760: GOTO 1170 
1450 
1460 
1470 WYE -> DELTA 
1480 
1490 PS . "111"; GOSUB 16101 R1 - V 
1500 P$ - "R2": GOSUB 1610: R2 - V 
1510 P$ - "R3": GO3UB 1610, R3 - V 
1520 IP R1*R2*R30 THEN PRINT "ERROR: Illegal value(.). "; 008ÚB 17601 GOTO 1170 
1530 
1540 GOSUB 1690: LOCATE 17, 1 

1550 92 - Rl * R2 + Rl R3 + R2 * R3 
1560 RA - S2 / R2t PRINT "Ra . 1 RA, " ohms." 
1570 RB - 92 / Rl: PRINT Rb "; RB, " ohms." 
1580 RC - S2 / R3: PRINT "Rc - "1 RC; " ohms." 
1590 GOSUB 1760: GOTO 1170 
1600 ' 

1610 ' INPUT SUBROUTINE 
1620 ' 

1630 LOCATE 21, 1; COLOR 111 PRINT "Enter the value of "1 PS, 
1640 COLOR 7: LOCATE 23,1 
1650 PRINT "Value (Ohms): " +STRINO$(20,32) :LOCATE 23,16 
1660 INPUT " ",INS; V - ABS(VAL(IN$)) 
1670 RETURN 
1680 ' 

1690 ' CLEAR BOTTOM SUB 
1700 ' 

1710 FOR I 17 TO 23 
1720 LOCATE I, 1: PRINT STRING$(79, 32); 
1730 NEXT I 

1740 RETURN 
1750 ' 

1760 ' PRESS ANY KEY SUB 
1770 ' 

1780 COLOR 7: LOCATE 23, 1 

1790 PRINT "Press any key to continue... "1 
1800 INS - INKEYSt IF INS <> "" THEN 1800 
1810 INS - INXEY$: IF INS - "" THEN 1810 
1820 RETURN 
1830 
1840 'END OF LISTINO 

Menu (lines 1180 -1240) and then in- 
putting the user's selection in variable 
V (line 1250). If an invalid response is 

entered, line 1260 catches the error 
and responds with a beep and a re- 

printing of the Main Menu. Similarly, if 
the user asks to exit the program by 
selecting item 3, the program grace- 
fully halts execution at line 1270. For a 

(Continued on page 88) 
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By Marc Ellis 

Time to Read 
the Mail 

ANTIQUE RADIO 

Those 
readers who have 

been closely following 
our Minerva Tropicmaster 
restoration project know 
that the set is now in work- 
ing condition and are 
expecting a report on its 

realignment. Regrettably, I 

wasn't able to accomplish 
that last month. We're 
doling some home remod- 
eling involving the spaces I 

use for my office, workshop, 
and photography studio, so 

I really didn't have access 
to the required tools and 
facilities. 

This handsome Philco Model 46-1226 console was brought back 

to life by F. Wayne Coston. 

That being the case, this 

is a perfect time to share 
the many letters that have 
been accumulating. Next 
month should see us back 
on track with the comple- 
tion of the Minerva project. 

HELP WANTED 
Let's begin the way we 

usually start these "mail- 
bag" columns -with 
requests for schematics 
and /or general information 
on specific sets. Here's a list 

of readers and the sets they 
are looking for information 
on: Arthur S. Jones (775 
Ridge Rd., Lewiston, NY 

14092 -1117), Fisher D -391 

"Diplomat;" Brian Carusella 
(3241 Bellefontaine, 
Houston, TX 77025 -1401), 

RCA Theremin; Randall D. 

Thacker (4216 East Hano St., 

Phoenix, AZ 84044), dial - 
cord stringing diagram for 
RCA 3 -BX -671; Steve Riggs 
(Fn. Box 949, Geneva, FL 

32732), RCA Victor "New 
Orthophonic High Fidelity" 
upright radio and record 
player; Michael Wal- 
aszewski (6629 Common- 
wealth Blvd, Parma Heights, 
OH 44130), Knight "Star 
Roamer" (4 -tube, 3- band); 
Henry S. Wypa (3800 
Cicotte /Rear, Detroit, MI 

48210 -2925), Paco Model 
T -60 tube tester; Frank I. 

Frattali (3714 Meadowvale 
Rd., Ellicott City, MD 21042), 
Jackson Electrical Instru- 
ment Model 637 Dynamic 
Output Tube Tester; Doug 
Dungan (605 School St., PO. 

Box 137, Clio, IA 50052), 
Heathkit OP -1 Oscilloscope; 
John H. Rodriguez (123 

Colonels Lane, Weymouth, 
MA 02189), Hysteresis Syn- 

chronous Motor Type HC- 

CD B -2, as used in Akai reel - 
to -reel tape recorder; H.D. 

Fogle, Jr. (35 Wildwood Rd., 

Katonah, NY 10356), Elec- 
tronic Measurements Corp. 
Model 209 tube tester. 

SHOW- AND -TELL TIME 
Bill Jackson (6331 Old For- 

syth Road, Macon, GA 

31210) recently restored a 
Columbia Phonograph Co. 
Model 31 -33 radio that 
once belonged to his 

grandfather and had been 
stored in a barn for many 
years. The chassis was cov- 
ered with rust, as well as a 
thick layer of fat from horns 
that had once been stored 
overhead. Many compo- 
nents were missing, the 
tuning capacitor was bent, 
and the speaker cone was 
gone. "Many people, ini- 
tially including myself, would 
have considered it junk ... 

the more I looked at it, 

however, the more I was 
challenged -how amazing 
it would be to listen to the 
same radio that my grand- 
father had!" 

Lack of space prevents 
us from going into detail, 
but suffice it to say that Bill 

now has a working chassis. 
The cabinet is too far gone 
to restore, and Bill's brother, 
a master carpenter, is go- 
ing to duplicate it. However, 
he needs a reference for 
the speaker grille -which 
has been long since lost. 

Can someone supply a 
photo? The cabinet appar- 
ently was black, lacquered, 
and with an oriental design 
on the front, 

F. Wayne Coston (1404 

Olive, Durant, OK 74701) 
sent a photo of a hand- 
some Philco Model 46 -1226 
that he restored for a friend. 
The chassis was perhaps 
not as bad as the one Bill 

Jackson dealt with, but it 
sounds bad enough! Mice 
had relieved themselves on 
it -causing a short from 
one of the tube's plate pins 
to ground! 

After giving the chassis a 
good cleaning, replacing 
all caps, and lubricating the 67 
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controls, the set came to 
life. "I had forgotten how 
good these old consoles 
could sound ... needless to 
say, it was a very exciting 
event." One of the set's four 
control knobs is missing, 
and Wayne is still searching 
for a replacement. Can 
someone help? 

From time to time, Terry 
Schwartz (Shoreview, MN) 
sends us photos of some of 
his new acquisitions. The 
ones pictured in this col- 
umn don't qualify as "new" 
anymore because we've 
been holding the photo for 
over a year waiting for a 
good opportunity to show 
it. 

We antique -radio nuts 
are getting quite common, 
but Neal A Haight (4516 
Hillsborough Dr., Castro Val- 
ley, CA 94546) is one of a 
rarer breed that specializes 
in restoring old black -and- 
white TVs. He estimates that 
"... around 90% of those 
built now lie in ashes 20 -50 
feet below the ground." 
That's why he enjoys the 
challenge of finding and 
fixing those sets. His latest 
project is a 1957 Packard - 
Bell Model #8853. Can 
someone help Neal find a 
deflection yoke (Packard 
Bell #2959C or Stancor 
#DY -23A) and back (rear 
cover) for that set? 

CAPACITOR 
COMMENTS 

Bill Stiles (4599 Jarvis Rd., 
Hillsboro, MO 63050) writes 
that he found the recent 
series on the Sprague Tel - 

Ohmike capacitor checker 
interesting. However, he 
doesn't completely agree 
with a remark I made about 
the leakage- testing func- 
tion of those instruments 
being relatively unimpor- 
tant. My point was that, 
because the condition of 
most old capacitors is high- 
ly suspect, most people 
now replace them without 
bothering to check. Bill rep- 

lies: 

"... It is true that wax - 
coated capacitors should 
be replaced, no testing is 

needed. It was common, in 
the 1950s, to replace the 
smaller sizes of paper ca- 
pacitors with ceramics, 
which also are sometimes 
leaky and might require 
testing. However, the largest 
need for leakage testing 
would be for testing sets 
that had been repaired 
with the early molded ca- 
pacitors. 

"When molded capaci- 

state stereo amplifier (1962 
vintage) with Sams Pho- 
tofact sheet. 

BRITISH BABY 
BOOMER 

Paul Coxwell (Sutton -On- 
Sea, England), who contrib- 
uted the photo and 
specifications of the Bush 
22 series we discussed in 
the October, 1994 column 
("A Baby Boomer From Brit - 
ain") sent some comments 
on the write -up. He noted 
that, although I pointed out 
a few of the British radio 

Some gems from Terry Schwartz's collection. Top (from left): 
Crosley 635; promotional radio by Champion; Farnsworth 
ET -069. Bottom "money talks" set (Washington's mouth moves in 
sync with the audio); Zenith 6D030. 

tors were first introduced, in 
the middle 1950s, they were 
a large improvement over 
the wax -coated units, but 
they had a much shorter 
life than later (since about 
1970) units. Even then, it was 
a common practice to re- 
place all wax -coated 
capacitors. If you are restor- 
ing a set in which the 
capacitors have been re- 
placed, some of the 
replacements might be 
leaky, and a capacitor ana- 
lyzer, using a high voltage 
for testing, is the only relia- 
ble test for leakage." 

Incidentally, Bill has two 
items to give to anyone 
who will pay for shipping: A 
Hickock 288X signal gener- 
ator and a TEC S -15 solid- 

terms used on the spec 
sheet, I left out a couple of 
important ones: anode for 
"plate" and earth for 
"ground." 

Paul also fills us in on the 
Mullard tube code used by 
British manufacturers. Lim- 
ited space prevents us from 
giving all the details, but the 
first letter in the designation 
refers to the heater current 
or voltage rating; that is 

followed by one or two let- 
ters referring to the type of 
tube (diode, diode -triode, 
etc.); then comes a two - 
digit number identifying the 
specific tube. The latter 
numbers are assigned in 
ranges, depending on the 
type of base (for example, 
tubes numbered 30 

through 39 have an octal 
base). 

The "U" prefix on the 
tubes that are used in the 
Bush 22 series indicates that 
they are designed for use in 
a 100 -mA series string. The 
voltages dropped across 
each tube might vary from 
type to type. That's why the 
tubes in the Bush were op- 
erated in series even when 
powered by the alternate 
transformer configuration. 
Otherwise, several trans- 
former windings might have 
been needed to power 
each tube with its correct 
heater voltage. 

NOTE FROM A 
REPAIRPERSON 

A retired antique -radio 
repairperson, who asked 
that her name and address 
not be published, writes the 
following in response to my 
little profile on reader Cindy 
Cookston (February, 1995 is- 

sue). 
"Isn't it unusual that a 

writer of antique -radio col- 
umns considers 
repairwomen a rarity? 
There are many women 
doing this work. True, they 
are a minority, but by no 
means as unique as you 
insinuate. 

"You asked the back- 
ground of such women. 
Marital status and number 
of children are irrelevant. 
The pertinent attributes of a 
good repairperson are in- 
telligence, knowledge, and 
manual dexterity. This is the 
20th Century. The eras 
when women were hired 
only in low- paying menial 
jobs are over. Today 
females teach sciences in 
universities, work as engi- 
neers and technologists in 
aerospace, automotive, 
computer, television and 
medical facilities to name a 
few examples. They take 
pride in their ability to do 
meticulous tasks. 

"The beautiful cabinetry, 
unique chassis design and 
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construction of old radios 
and related equipment at- 
tract the attention of some 
of these women. They be- 
gin to collect and repair as 

a hobby. A few open their 
own repair shops either 
part or full time after retiring 
from big industry careers. 

"If you really are unaware 
of the existence of women 
working on old electronics, 
try attending radio -club 
swap meets and ask an- 
tique dealers and collectors 
who does their restoration 
work. Very few professional 
repair women will write a 
magazine columnist asking 
for schematics or advice. 
They either own, or have 
access to, Rider's, ORSM. 

Sams and manufacturer's 
service data printed in the 
years the old sets were sold 
originally." 

When I received that let- 
ter, I was really taken aback. 
Had I really come off as an 
insensitive clod with no clue 
that women are now suc- 
cessfully and happily 
pursuing all sorts of tech- 
nical careers? Looking over 
Cindy's profile again, I real- 
ized that I really hadn't 
acknowledged, in print, 
that I was aware of those 
facts (although I certainly 
did so during my phone 
interview with Cindy). 

I'm definitely not an 
"MCP" but just curious about 
why so relatively few 
women seem to be in- 
volved in radio collecting 
and restoring. That is all the 
more interesting because 
so many are now deeply 
involved in the technical 
occupations. 

If the reason so few 
women write this column is 

that, as a group, they are 
much more self- sufficient 
than guys and don't need 
help, that's interesting in it- 

self and I'd like to know 
more about it. I admit, I've 
asked very few antique 
dealers and collectors who 
does their repair work and 

perhaps if I did, I'd uncover 
a lot of restorers of the 
other sex. However, I cer- 
tainly have attended a lot 
of radio meets and never 
noticed large numbers of 
women dickering for old 
sets and parts. I'll look more 
carefully at the next couple 
of meets I attend and see 
what I come up with! 

In the meantime, if any - 
body (of either gender) 
wants to send in their inter- 
pretations of sex differences 
(if any) in radio collecting, 
I'd be delighted to hear 
them! 

STUFF FOR SALE 
To save yourself disap- 

pointment when contacting 
any of the followong folks, 
keep in mind that much of 
the information in this col- 
umn is several months old. 
As long -time readers know, I 

hold all letters until there 
are enough for a column 
and there is an appropriate 

break point in the restora- 
tion project, or other series 
of articles, that might be in 

progress. Another few 
months pass between the 
time I send in the column 
and the time the magazine 
hits the newsstands and 
mailboxes. 

Some of the items being 
offered might not still be 
available. But don't be af- 
raid to inquire! If you write, 
include a long SA.S.E. with 
your letter to facilitate the 
seller's response. 

Budd Mayer (105 -10 65 
Ave., Flushing, NY 11375; Tel. 

718 -459 -3491) has an inven- 
tory sheet, with prices, listing 
a variety of "builder -ori- 
ented parts, test 
equipment, tools and the 
like that I feel should have a 
home." Michael T. Sheehan 
(1610 Delaware Ave., Read- 
ing, PA 19610) purchased 
the 15,000 -volume stock of 
a used book store. It in- 
cluded 80 -some titles on 

electronics subjects and he 
is offering them for sale. 
Glancing at his list, I found 
that most of the books 
seem to date from the late 
1950s through early 1970s, 

but a few of the titles are a 
bit older. 

Richard Jacobs (6610 
Bunker Rd., North Royalton, 
OH 44133; Tel. 

216- 237 -4662) would like to 
dispose of some antique 
radios and parts from the 
1930 -1936 period. Gary A. 

Micanek (226 Henry Ave., 
Manchester, MO 63011; Tel. 

314 -227 -7046) deals in pho- 
tocopies of radio literature. 
He has a large collection of 
original factory service 
data, including RCA -issued 
service bulletins (some as 
lengthy as 40 pages on a 
single set) on most pre -1930 
Radiolas and most RCA -Vic- 
tor service bulletins from 
1931 -1961. But there's much 
more, so please write your 
needs! 

Electronic 
Project. 

.Project. A R 
Whether you wish to save money, 
boldly go where no guitarist has gone 
before or simply have fun building 
electronic gadgets designed for your 
musical pleasure, then read 

Electronic Projects for 
11="I"AR 
Some of the add -on guitar 
gadgets you can build are: 

Preamplifier Headphone Amplifier Soft Distortion Effects Unit 
Compressor Auto -waa Waa -waa Pedal Phaser Dual Tracking 
Effects Distortion Unit Expander Dynamic Treble Booster 
Direct Injection Box Dynamic Tremelo Thin Distortion Unit 
and Guitar Tuner. 

Anyone with some previous electronic project building experi- 
ence should have no problem assembling the projects. 

ELECTRONICS TECHNOLOGY TODAY INC. 
P.O. Box 240, Massapequa Park, NY 11762 -0240 

Yes, send my copy of ELECTRONIC PROJ- 

ECTS FOR GUITAR by RA Penfold to the 

address at right. I am enclosing $12.95 plus 
$2.95 for shipping charges in USA and Can- 

ada. All payments must be made in US 

funds. Sorry, no orders accepted outside of 

USA and Canada. New York State residents 

Please charge my LI Visa I I MasterCard 

Signature 

Account No. Expir. Date 

Name 

add local sales tax.. Allow 6 -8 weeks for Address 
delivery. 
Fl Check enclosed. City State ZIP 
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By Jeff Holtzman 

Emergency 
Disk 

72 

COMPUTER BITS 
no you ever get called 
Von to help diagnose 
problems with someone 
else's PC? I don't know 
about you, but I constantly 
get requests from friends, 
family, and colleagues to 
help debug PC- configura- 
tion problems, to help 
recover lost data, and to 
deal with similar problems. 

Over the years, I've de- 
veloped different strategies 
and tool kits for dealing 
with different problems. For 
example, my debug tool kit 
contains an RS -232 break- 
out box with LEDs and 
jumpers. It contains a multi- 
tude of adapters with 
nearly every permutation of 
male /female, 9- pin /25 -pin, 
Centronics, VGA -to -SVGA, 
PS /2 -to -AT keyboard, null - 
modem cables, and so on. 
One critical component is 

an emergency diskette. It's 

nothing more than a boot - 
able DOS diskette with 
some critical system pro- 
grams and DOS -based 
utilities. This month I'll show 
you what's contained on it 
and how to make your own. 
The accompanying pro- 
gram listings show a pair of 
standard DOS batch files 
that can create the disk 
(almost) hands free. 

Listing 1 shows the main 
batch file; if you only use 
DOS's COMMAND.COM 
(and not a third -party shell 
such as 4DOS), you only 
need to run Listing 1. Listing 
2 is for 4DOS users; it runs 
the Listing 1 program under 
DOS's COMMAND.COM. 

HOW IT WORKS 
The batch file in Listing 1 

consists of eight major sec- 
tions: 1) verify target disk, 2) 
allow user to exit, 3) op- 
tionally format target disk 

LISTING 1 

@echo off 
if (%1) =_ () GOTO SYNTAX 
ECHO About to create an emergency boot disk 
ECHO containing critical DOS and utility 
ECHO programs. The disk must be 1.44 MB. 
ECHO. 
ECHO Don't forget to run this under COMMAND.COM 
ECHO. 
ECHO Press Ctrl -C to quit or 
pause 

if 
if 
if 

(%2) 

(%2) 

(%2) 

== 
__ 
== 

( /f) GOTO DOFORMAT 
( /F) GOTO DOFORMAT 
() GOTO DOCOPY 

: DOFORMAT 
format %1 /f:1.44 /s /u /v:IA Boot JKH 
ECHO. 
ECHO Now deleting dblspace.bin ... 

attrib -r -h -s %1 *.bin 
del 81 *.bin 

> NUL 
> NUL 

:DOCOPY 
ECHO. 
ECHO Now copying DOS files; patience ... 

copy C:\bat\make_utl.bat %1 > NUL 
copy C: \bat \mu.bat %1 > NUL 

copy 
copy 
copy 
copy 
copy 
copy 
copy 
copy 
copy 
copy 
copy 
copy 
copy 
copy 
copy 
copy 
copy 
copy 
copy 
copy 
copy 
copy 
copy 
copy 
copy 
copy 
copy 
copy 

C:\dos\choice.com 
C:\dos\diskcomp.com 
C:\dos\diskcopy.com 
C:\dos\doskey.com 
C:\dos\format.com 
C:\dos\loadfix.com 
C:\dos\mirror.com 
C:\dos\mode.com 
C:\dos\more.com 
C:\dos\sys.com 
C:\dos\tree.com 
C:\dos\unformat.com 
C:\dos\attrib.exe 
C:\dos\chkdsk.exe 
C:\dos\comp.exe 
C:\dos\debug.exe 
C:\dos\deltree.exe 
C:\dos\fe.exe 
C:\dos\fdisk.exe 
C:\dos\find.exe 
C:\dos\label.exe 
C:\dos\mem.exe 
C:\dos\move.exe 
C:\dos\msedex.exe 
C:\dos\share.exe 
C:\dos\smartdrv.exe 
C:\dos\undelete.exe 
C:\dos\xcopy.exe 

%1 > NUL 
%1 > NUL 
%1 > NUL 
%1 > NUL 
81 > NUL 
81 > NUL 
%1 > NUL 
%1 > NUL 
%1 > NUL 
%l > NUL 
$1 > NUL 
$1 > NUL 
$1 > NUL 
$1 > NUL 
%1 > NUL 
%1 > NUL 
%1 > NUL 
$1 > NUL 
%1 > NUL 
%1 > NUL 
%1 > NUL 
%1 > NUL 
%1 > NUL 
%1 > NUL 
%1 > NUL 
$1 > NUL 
%1 > NUL 
%1 > NUL 

ECHO. 
ECHO Now copying utility files; patience ... 
xcopy C: \utl \ *.* 

GOTO DONE 

%1 > NUL 

:SYNTAX 
ECHO This program creates a bootable diskette 
ECHO that contains crucial DOS files and system 
ECHO utilities. It does not include any network 
ECHO startup files. You must specify a 
ECHO destination drive. The program currently 
ECHO assumes a 1.44 MB diskette exists in the 
ECHO specified drive. 
ECHO Syntax: make_utl destination (If) 
ECHO The destination can be a drive or a directory 
ECHO (for testing). Include " /f" if you wish to 
ECHO format the target drive. 
GOTO END 

:DONE 
ECHO. 
ECHO Complet& 
:END 
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with system files (if user 
specified "if) and delete 
unnecessary system files, 4) 

copy batch files, 5) copy 
DOS files, 6) copy utility files, 

7) display help message, 
and 8) display "Done" mes- 
sage. We'll discuss each of 
those in turn. 

Section 1 expects one 
parameter: a disk -drive let- 
ter. If you don't specify a 
drive, the program displays 
the help text in Section 8 

near the bottom of the pro- 
gram and exits. Section 2 

prints a message about the 
purpose of the program, 
then allows you to quit (by 
pressing Ctrl -C) or proceed. 
(The warning about running 
under COMMAND.COM is 

necessary, because I use 
4DOS and NDOS on various 
machines, and DOS's FOR- 

MAT command doesn't 
work properly under any- 
thing but COMMAND.COM.) 

If you proceed, and if you 
specified "If" when starting 
the program, Section 3 

then formats the diskette in 

the specified drive, adding 
required system files. A 1.44 
MB diskette is required to 
hold everything in my con- 
figuration; you might be 
able to get away with less, 

depending on which util- 
ities you include. Section 3 

then makes DOS's 

DBLSPACE.BIN file readable 
and deletes it. Even if you 
don't use DoubleSpace, 
FORMAT IS always puts a 
copy on the target drive. 

Section 4 then copies two 
batch files, the ones used to 
create the emergency disk. 

That way the disk can be 
used to clone itself. At the 
end of each line in that 
section and the next two 
sections, you'll see a string 
that reads "> NUL." The 
purpose of that string is 

simply to avoid cluttering 
up the screen with a bunch 
of useless DOS messages. 

Section 5 copies the 28 
most important DOS files, 
the ones that allow you to 

do system -level mainte- 
nance: Fdisk, Format, Xcopy, 
Sys, Debug, Undelete, Unfor- 

mat, etc. Running DOS 6.20, 
those files occupy about 
430K of space. 

Section 8 displays a mes- 
sage stating that the 
program is done. It also 
alerts you of that fact by 
sounding the PC's speaker 
with a beep. 

LISTING 2 

@ccmmand /c C:\bat\make utl.bat %2 %3 84 a5 

Section 6 copies my util- 

ities directory to the target 
disk. That directory contains 
critical system utilities, in- 

cluding my text editor 
(Semware's TSE, a wonderful 
piece of work, by the way), 
a slimmed -down version of 
the Norton Commander, a 
file finder, several compres- 
sion utilities, a file -print utility, 

several file- conversion util- 
ities, etc. The utility files 
occupy another 900K. 

Section 7 is the help text. 

That text is only displayed if 

the user forgets to specify a 
target drive. 

USING IT, IMPROVING 
IT 

To create the program, 
type Listing 1 in using any 
ASCII text editor, and save 
the file as MAKE_UTL.BAT. If 

you use 4DOS or NDOS, 

enter Listing 2 and save it 

as MU.BAT. Then you can run 

either MU or MAKE_UTL. 

Either way, the program 
takes two parameters. The 

first is the destination where 
files will be copied. The 

second allows you op- 
tionally to format the 
destination. Normally, the 
destination will be A: or B:, 

We Can ThinkOf9 
Good Reasons To 

Immunize On lime. 
Measles 
Mumps 

Diphtheria 
Tetanus 

Hepatitis B 

Rubella 
Spinal Meningitis tis 

Polio 

But You Only 
Need One. 

Immunize On Time. 
Your Baby's Counting On You. 

Call 1- 800 -232 -2522 

U S Department of Health and Human Seme: 

but it could also he a sub - 
directory on your hard disk, 

for testing. (No, the pro- 
gram doesn't check if 
yo i're trying to format a 
subdirectory; you'll just pet 
on error message.) 

You'll almost certainly 
have to customize the pro - 
gram before running it. For 

one, you'll have to specify 
the location of the directory 
where you store your critical 
utility files. Or you might 
prefer to skip the third -party 
utilities, and copy some of 
DOS's larger built -in utilities, 

such as MSD and Scandisk. 
Another possibility would be 
to include network drivers 
and log -in utilities. Yet an- 
other would be third -party 
test and recovery utilities 
such as the Norton Utilities. 

let me know if you come 
up with any useful enhan- 
cements; e -mail 
jkh á acm.org. I'll publish 
any good ideas I receive in 

a future column.0 

coining ' In t he 
September 1995 Next 

Month 

ruï& Electronics 
projects, projects, and more projects! In September, Popular Electronic brings 

you its annual ProjectBuilder's Special, featuring lots of exciting gadgets and 

gizmos that hobbyists of all levels of experience can build. Here's just some of 

what's in store: 

DTMF Decoder: Use it to keep track of all the calls made from a telephone 

or to decode touch -tones that are broadcast. 

Shortwave Converter: Add shortwave reception to any car radio. 

Add a 'Phone Feature: Reset your answering machine's outgoing -message 

tape from any telephone in the house 

Chirrup: Let the song of the cricket bring peace and tranquility to your home 

both day and night. 

An Electronic Oracle: Use it to make all your important decisions, or just for 

fun! 

AND: Outstanding columns and departments like Gizmo, Think Tank, DX t istenino 

Scanner Scene, Multimedia Watch, Circuit Circus, and a whole lot morel 

ON SALE JULY 18, 1995 
Pick up Popular Electronics at your favorite Newsstand. 

Bookstore, Convenience Store or Supermarket j 
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+5V 

By Charles D. Rakes 

More 
ISD1000A 

Circuits 

CIRCUIT CIRCUS 

ast month, as you prob- 
ably remember, we 

were playing around with 
Information Storage De- 
vices' fantastic little 'Voice 
recorder /playback IC" and 
ran out of time. So, every- 
one, pull out last month's 
issue, refresh your memory, 
and let's continue with 
more ISD1000A circuits. Inci- 
dentally, that chip is 

available from your local 
Radio Shack store, as well 
as other sources. 
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Fig. I. Keep track of twice as many phone numbers or memos 
74 with this time -doubler recorder. 

TIME DOUBLER 
Our first entry, shown in 

Fig. 1, places Iwo ISD1000A 
IC's in a record /playback 
circuit that doubles the total 
possible record /playback 
time. If you recall, the chip 
can hold up to 20 seconds 
on its own, so this circuit 
increases that to 40 sec- 
onds. 

Using the circuit is simple. 
To record a message, set S3 

to the RECORD position and 
S1 to the + 5 -volt position. 
Then, to stop recording, turn 
S1 to the ground position. To 

play back a message, set 
S3 to the PLAY position, mo- 
mentarily close S2 to the 
+5 -volt position, and turn 

SI to the + 5 -volt position to 
play. 

TONE -CONTROLLED 
LOCK 

Our next application 
places the voice recorder/ 
playback chip in an elec- 
tronic -key circuit for a tone - 
controlled, sequential -lock 
system. The lock's sequential 
decoder circuit is shown in 

Fig. 2. As configured, the 
circuit is set up for a four- 

tone sequence. We'll get to 
how to select those tones 
later on in the column 
when we discuss the tone - 
generator circuit. 

Chip U1 is a 567 phase - 
locked -loop, tone- decoder 
IC. The input of that IC, pin 
3, connects directly to the 
AF input circuit through Cl. 
Without an in -band tone, 
the PLL's output (pin 8) is 

high, and the output (pin 2) 

of U9 -a (one- fourth of a 
4049 inverting buffer) is low. 

When U1 decodes the 
correct tone frequency, the 
output at pin 8 goes low, 
lighting LEDI and produc- 
ing a positive output at pin 
2 of U9 -a. As long as the 
tone is present, those out- 
puts are unchanged. When 
the tone ceases, though, 
UI's output goes positive 
again and U9 -a's output re- 
turns to ground potential, 
sending a negative pulse 
through C3 to the input (pin 
2) of U5, a 555 timer IC. The 
timer's output (pin 3) goes 
positive for a pre -set time 
period of about 11/2 

seconds. That positive out- 
put connects to one of U8's 

PARTS LIST FOR THE 
TIME DOUBLER (Fig. 1) 

RESISTORS 
(All fixed resistors are 1/4-watt, 5% units.) 
R1 -10 -ohm 
R2- 10,000 -ohm 
R3- 470,000 -ohm 

CAPACITORS 
C1 C6- 0.I -11F, ceramic -disc 
C7 C10- 0.22 -11ft ceramic -disc 
C11- 4.7 -RF, 16 -WVDC, electrolytic 

ADDITIONAL PARTS AND MATERIALS 
UI , U2- ISDI000A voice record /playback, integrated circuit 
MICI- Electret microphone element SPKR-1 -8 -ohm speaker 
S1 S3 -SPDT switch 
Wire, solder, etc. 
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Fig. 2. With a tone -controlled lock like this one, even high -tech thieves would have a hard time 

accessing a restricted area. 

control inputs (pin 13), clos- 
ing the analog switching 
circuit between pins 1 and 
2. The next sequential tone 
signal can then pass 
through C4 into the input of 
the second 567 PLL, U2. 

Before we proceed, let's 

take a brief look at U8's 

operation. The chip is a 
quad bilateral switch. Each 
of the four separate switch- 
es (only three are used in 

this circuit) are operated by 

a control -voltage input. To 

close a switch, the control 
voltage must equal the IC's 

positive supply voltage; to 
open the switch, the control 
voltage must equal the IC's 

voltage at pin 7, which in 

this case equals zero. 
If the second tone in the 

sequence is of the correct 
frequency, U2, U9 -b, and U6 

will function in the same 
manner as U1, U9 -a, and U5 

to produce a timed switch 

closure between pins 10 

and 11 of U8. That allows 
the third tone to reach the 
input of U3. 

Assuming the third tone is 

of the correct frequency, 
U7's timed output corn - 
pletes the circuit between 
pins 4 and 5 of U8. Once 
that occurs, the next tone is 

sent to the input of U4. 

If the fourth tone is cor- 
rect, U4's output (pin 8) 

goes low, lighting LED4 and 

turning 911 on. That tran- 
sistor's collector then goes 
positive, turning Q2 on. As a 
result, SOLI is activated, 
which opens the lock. 

The length of the last 
tone sets the solenoid's clo- 
sure time. If an 
independent or longer time 
period is desired, just add 
another buffer (U9 -d) and 
555 -timer circuit, as in the 
three previous circuits, and 
drive the gate of Q2 with 
the output (pin 3) of the 
added 555 timer. 

A phone jack or any suit- 

able connectors can be 
attached to the tone -con- 
trolled lock's AF input. Later 
we'll take a look at an 
encoder that will work with 
the lock, but first we need a 
way to program the tones 
themselves. 

TONE GENERATOR 
The tone- generator cir- 

cuit shown in Fig. 3 can be 
used to program the cor- 
rect tone frequencies and 
timing information into an 
encoder for use with the 
lock we just examined. How- 
ever, the tone -generator 
circuit does not record 
tones. For that, you'll need 
to use one of the ISD1000A 

record /playback circuits 
shown last month. But more 
on that in a moment. 

The tone generator acts 
as a sequential encoder; a 
4017 decade counter /divid- 
er IC, U2, produces the 
sequential steps for each of 
the tones. Gates U1 -a and 
U1 -b are connected in a 
simple, low- frequency os- 

cillator circuit that 'toggles" 
U2's clock input. 

The outputs of U2 drive 
the control inputs of U3, 

another 4066 quad bilat- 
eral switch. Each of the four 
output switches in U3 is con- 
nected to a 20,000 -ohm 
potentiometer that sets the 
frequency for each output 
tone. Transistor 91 buffers 
U4's output and drives U5, 

the power -amplifier circuit. 75 
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Fig. 3. The four tones that open the tone -controlled lock are 
generated by this circuit. They can be set using R3 -R6 and a 

frequency counter. 

To set the encode fre- 
quencies, begin by 
selecting any four frequen- 
cies from 300Hz to 3000Hz 
that have at least a 20% 
separation between them. 
Those will be the encoder 
tones. Use a jumper to con- 
nect pins 1 and 2 of U3 
together. Leave S1 in the 
RESET position, set R2 to 
about half rotation, and 
power up the circuit. Adjust 
R2 for a low, level -tone out- 
put at the speaker. Set the 
first tone frequency by turn- 
ing potentiometer R3 and 
using a frequency counter. 

Then, turn the power off 
and move the jumper to 
connect pins 10 and 11 of 
U3 together. Apply power 
and adjust R4 to set the 
second tone frequency. The 
third tone and fourth tone 
are set in a similar manner. 
For the third tone, adjust R5, 

making sure a jumper con- 
nects pins 4 and 5; for the 
fourth tone, R6 should be 
adjusted, and a jumper 
should connect pins 8 and 
9. 

To record the sequence, 
first adjust R7 for a tone 
output timing of about 1 to 

PARTS LIST FOR THE 
TONE -CONTROLLED LOCK (Fig. 2) 

SEMICONDUCTORS 
U 1- U4-567 phase- locked loop, integrated circuit 
U5 -U7 -555 timer, integrated circuit 
U8 1066 quad bilateral switch, integrated circuit 
U9 -4049 inverting hex buffer, integrated circuit 
Q1- 2N3906 NPN transistor 
Q2- IRF511 hexFET transistor 
LEDI -LED4- Light- emitting diode. any color 
Dl- 1N4002 silicon rectifier diode 

RESISTORS 
(All fixed resistors are 1/4-watt, 5% units.) 
R1 -R4 -1000 -ohm 
R5-R 11- 10,000 -ohm 
R12- 4,700 -ohm 
R13 -R16- 20,000 -ohm potentiometer 
R17 -R19- 200,000 -ohm potentiometer 

CAPACITORS 
CI- C1l-- 0.1 -µF, ceramic -disc 
C12- 0.22 -4 ceramic -disc 
C13- C16- 2.2 -1.LF 16 -WVDC, electrolytic 
C17- C20 -1 -11F, 16 -WVDC, electrolytic 
C21- C23- 10 -µF, 16 -WVDC. electrolytic 

ADDITIONAL PARTS AND MATERIALS 
SOLI- Solenoid lock 
Wire, solder, etc. 

PARTS LIST FOR THE 
TONE GENERATOR (Fig. 3) 

SEMICONDUCTORS 
U1 -4011 quad two -input NAND gate. integrated circuit 
U2 -4017 decade counter /divider, integrated circuit 
U3 -4066 quad bilateral switch 
U4-567 PLL, integrated circuit 
U5 -LM386 audio power amplifier, integrated circuit 
Q1- 2N3904 NPN transistor 

RESISTORS 
(All fixed resistors are N -watt, 5% units.) 
R 1- 1- megohm 
R2 -5000 -ohm potentiometer 
R3- R6- 20,000 -ohm potentiometer 
R7- 250,000 -ohm potentiometer 
R8- 10,000 -ohm 
R9 -4,700-ohm 
R10-470 -ohm 

CAPACITORS 
Cl, C2- 0.1 -pF, ceramic -disc 
C3, C4- 2.2 -µF, 16 -WVDC, electrolytic 

16 -WVDC, electrolytic 
C6- 0.22 -11F, ceramic -disc 
C7, C8- 470 -RF, 16 -WVDC, electrolytic 
C9- 10 -p.F, 16 -WVDC. electrolytic 

ADDITIONAL PARTS AND MATERIALS 
SPKR1 -8 -ohm speaker 
Wire, solder, etc. 

11/2 seconds. Turn S1 to the 
RUN position; you should 

hear the four selected 
(Continued on page 87) 
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SECRET cable descramblers! Build your own 
descrambler for less than $12.00 in seven easy 
steps! Radio Shack parts list and free descram- 
bling methods that cost nothing to try, included. 
Send $10.00 to: INFORMATION FACTORY, PO 
Box 669, Seabrook, TX 77586. For COD's (713) 
922 -3512 any time! 

ELECTRONICS MARKET PLACE 

FOR SALE 
HOME automation & computer control: Two -way 
IR, two -way X -10, & hardwire. Control devices 
from serial computer link or stand -alone opera- 
tion. COMPCO, (615) 436 -5189 BBS, (615) 
436 -6333 evenings. 

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: 

Popular Electronics Classified Ads, 500 -B Bi- County Boulevard, Farmingdale, N.Y. 11735 

PLEASE INDICATE in which category of classified advertising you wish your ad to appear. For 
special headings, there is a surcharge of $11.00. 
( ) Plans /Kits ( ) Business Opportunities ( ) For Sale 
( ) Education /Instruction ( ) Wanted ( ) Satellite Television () 

Special Category: $11.00 

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 ($23.25) 

16 ($24.80) 17 ($26.35) 18 ($27.90) 19 ($29.45) 20 ($31.00) 

21 ($32.55) 22 ($34.10) 23 ($35.65) 24 ($37.20) 25 ($38.75) 

26 ($40.30) 27 ($41.85) 28 ($43.40) 29 ($44.95) 30 ($46.50) 

31 ($48.05) 32 ($49.60) 33 ($51.15) 34 ($52.70) 35 ($54.25) 

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 

PRINT NAME SIGNATURE 

IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE 
NUMBER FOR OUR FILES. ADS SUBMITTED WIITHOUT THIS INFORMATION WILL NOT BE ACCEPTED. 

CLASSIFIED COMMERCIAL RATE: (for firms or individuals offering commercial products or services) 
$1.55 per word prepaid (no charge for ZIP code)...MINIMUM 15 WORDS. 5% discount for same ad in 6 
issues within one year; 10% discount for 12 issues within one year if prepaid. NON -COMMERCIAL RATE: 
(for individuals who want to buy or sell a personal item) $1.25 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) 305 
per word additional. Entire ad in boldface, $1.85 per word. TINT SCREEN BEHIND ENTIRE AD: $1.90 per 
word. TINT SCREEN BEHIND ENTIRE AD PLUS ALL BOLD FACE AD: $2.25 per word. EXPANDED 
TYPE AD: $2.05 per word prepaid. Entire ad in boldface, $2.45 per word. TINT SCREEN BEHIND ENTIRE 
EXPANDED TYPE AD: $2.55 per word. TINT SCREEN BEHIND ENTIRE EXPANDED TYPE AD PLUS 
ALL BOLD FACE AD: $2.95 per word. DISPLAY ADS: 1" x 2W- $225.00; 2" x 21/2- $450.00; 3" x 
21/4'- $675.00. 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 13th of the fourth month preceding the date of 
issue (I.e.; Sept. Issue copy must be received by May 13th). When normal closing date falls on 
Saturday, Sunday or Holiday, Issue closes on preceding work day. Send for the classified brochure. 
Circle Number 49 on the Free Information Card. 

Please make checks payable to Gernsback Publications Inc. 

300 Experimenters Circuits - Complete in 6 

practical books using diodes, relays, FET's, 
LED's, IC 555s, and IC CA3130's for building 
blocks. Only $33.00 plus $6.00 for shipping. USA 
and Canada only. US funds. ETT, INC., PO Box 
240, Massapequa Park, NY 11762 -0240. 

CABLE test chips. Jerrold, Tocom, S.A., 
Zenith. Puts cable boxes into full service 
model $29.95 to $59,95.1(800)452.7090, (310) 
902-0841. 

THE Case Against Patents. Thoroughly tested 
and proven alternatives that work in the real world. 
$28.50. SYNERGETICS PRESS, Box 809 -C, 
Thatcher, AZ 85552. (520) 428 -4073. Visa /MC. 

ANTIQUE RADIO CLASSIFIED 
Free Sample! i, 

Antique Radio's L J 
Largest Circulation Monthly. ,, 

Articles, Ads & Classifieds. 
6 -Month Trial: $17.95. 1 -Yr: $34.95 ($51.95 -1st Class). 

A.R.C., P.O. Box 802 -L14, Carlisle, MA 01741 
Phone:(508) 371.0512 VISA/MC Fax:(508) 371-7129 

CABLE descramblers. Bargain headquarters, 
below wholesale prices. Absolutely the lowest 
prices! Money -back guarantee. Nobody beats us! 
RP ELECTRONICS, 1 (800) 304 -3604. 

DESCRAMBLE cable with simple circuit added to 
Radio Shack RF modulator and using VCR as 
tuner. Instructions $10.00. TELCOM, PO Box 832 - 
P8, Brusly, LA 70719. 

SURVEILLANCE Privacy security protection. 
Catalog $5.00. SPY EMPORIUM, 6065 Hillcroft 
414, Houston, TX 77081. (713) 774 -1000. 

* 1995 CATALOG * 
OF THE WORLD'S MOST FAMOUS 
CB ANTENNAS & ACCESSORIES - FIRESTIK CB ANTENNAS - 
2614 E. Adams Phoenix, AZ 85034 

Write or Call, 602 -273 -7151 

T.V. notch filters, free brochure, MICROTHINC, 
Box 63/6025, Margate, FL 33063. (305) 
752 -9202. 

CABLE TV equipment & accessories. Whole- 
salers welcomer 30 day moneyback guarantee( 
Free catalog! PERFORMANCE ELECTRONICS, 
INC., 1 (BOO) 815-1512. 

RESISTORS $1.00 a dozen. Catalog $1.00, for - 
iegn add $1.00. ZIPFAST, Box 12238, Lexington, 
KY 40581 -2238. 

CABLE tool to remove difficult star shaped screws 
on cable boxes and game systems. Fits 1/4" hex. 
Anodized.steel. $20.00 + $2.00 shipping. Send 
check or MO to GEORGE STAGAKIS, 1714A-41st 
St., North Bergen, NJ 07047. (201) 867 -9136. 

A 

RECEIVING TUBES 
OVER 3000 TYPES IN STOCK! 
Also hard -to -find transformers, capaci- 
tors and parts for tube equipment. 
Send $2.00 for our36page catalog. 

ANTIQUE ELECTRONIC SUPPLY 
6221 S. Maple Ave *Tempe, AZ 85283.602- 820 -5411 77 
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TIPS FOR MAIL ORDER 
PURCHASE 

It Is impossible for us to verity the claims of ad- 
vertisers, including but not limited to product 
availability, credibility, reliability and existence 
of warranties. The following information is pro- 
vided as a service for your protection. It is not 
intended to constitute legal advice and readers 
are advised to obtain independent advice on 
how to best protect their own interests based 
upon their individual circumstances and juris- 
dictions. 

1. Confirm price and merchandise information 
with the seller, including brand, model, color or 
finish, accessories and rebates included in the 
price. 

2. Understand the seller's return and /or refund 
policy, including the allowable return period, who 
pays the postage for returned merchandise and 
whether there is any "restocking" or "return" 
charge. 

3. Understand the product's warranty. Is there 
a manufacturer's warranty, and if so, is it for a 

U.S. or foreign manufacturer? Note that many 
manufacturers assert that, even if the product 
comes with a U.S. manufacturer's warranty, if you 
purchase from an unauthorized dealer, you are 
not covered by the manufacturer's warranty. If 
in doubt, contact the manufacturer directly. In 
addition to, or instead of the manufacturer's war- 
ranty, the seller may offer its own warranty. In 
either case, what is covered by warranty, how 
long is the warranty period, where will the prod- 
uct be serviced, is there a charge for service, what 
do you have to do to obtain service and will the 
product be repaired or replaced? You may want 
to receive a copy of the written warranty before 
placing your order. 

4. Keep a copy of all transactions, including 
but not limited to cancelled check, receipt and 
correspondence. For phone orders, make a note 
of the order including merchandise ordered, price, 
order date, expected delivery date and salesper- 
son's name. 

5. If the merchandise is not shipped within the 
promised time, or if no time was promised, with- 
in 30 days of receipt of the order, you generally 
have the right to cancel the order and get a re- 
fund. 

8. Merchandise substitution without your ex- 
press prior consent is generally not allowed. 

7. If you have a problem with your order or the 
merchandise, write a letter to the seller with all the 
pertinent information and keep a copy. 

8. If you are unable to obtain satisfaction from 
the seller, contact the consumer protection 
agency in the seller's state and your local Post 
Office. 

If, after following the guidelines, you experi- 
ence a problem with a mall order advertiser 
that you are unable to resolve, please let us 
know. Write to Advertising Department, 
Gernsback Publications Inc., 5008 Si -County 
Blvd. Farmingdale, NY 11735. 

Be sure to include copies of all correspondence. 

BEST BY MAIL 
Rates: Write National, Box 5, Sarasota, FL 34230 

FINANCIAL 

HOW TO SAVE $1,000,000.00! FREE report. SCREENCOM- 
(PE), Box 17162, Hattiesburg, MS 39404 -7162. 
GUARANTEED! BIG MAIL Home Based Businesses And Op- 
portunities. Only $5.00: J & M SPECIALTIES, 3403 -(PE) Ca- 
meron Drive, Henderson, NC 27536. 
INTEREST -FREE LOANS! $500- $100,000 NO CREDIT 
CHECK 1(800)764 -7259. 
MAKE $500 WEEK Buying Scrap Gold /Silver. FREE MES- 
SAGE: (603)- 645 -4717. 

OF INTEREST TO ALL 
HIGH SCHOOL DIPLOMA At Home, Accredited, Fast, "Failure- 
Proof" 1- 800 -470 -4723, American Academy, 12651 S. Dixie 
Highway, Miami, FL 33156. 
MEXICO TRADE DIRECTORY $15.00 Postpaid. Box 661, 
Dallas, GA 30132. 

FREE DISK CATALOG!! Inexpensive, Quality Shareware. 
(ASP) MOM 'N' POPS SOFTWARE, PO Box 15003 -E, Spring- 
hill, FL 34609 -0111. 1- 904 -688 -9108. 
WIN CONSISTENTLY! SLOTS, Blackjack, Craps, Bingo, Lot- 
teries. Free Details. 1- 800 -448 -3895. 

$14.95 DCV -A, ACV (200 &750), OHM, HFE, di- 
ode test, 3.5 digit multimeter. $29.95 Add ACA, 
ACV (200m -700), 20M -OHM resistance. $39.95 
add capacitance (2nF- 20uF). California residents 
plus 8.25% tax. Shipping and handling 1 -10 
pieces $4.00. One year warranty. Mail check to: 
ANC TECHNOLOGY, 1105 Flagler Ln., Redondo 
Beach, CA 90278. 

ELECTRONIC sales, installation of Intruder ID 
security systems for home, apartment, or busi- 
ness, call (812) 295 -4240. 

SPY- Counterspy /night vision/protection equip- 
ment. Guaranteed lowest prices! Two illustrated 
catalogs $5.00. PROTECTOR, Box 520294 -E, 
Salt Lake City, UT 84152. (801) 487 -3823. 

PLANS & KITS 
60 Solderless Breadboard Projects in two easy - 
to -read pocket books. Complete with circuit de- 
scriptions, schematics, parts layouts, component 
listings, etc. Both books (BP107 & BP113) only 
$11.90 plus $4.00 for shipping. USA and Canada 
only. US funds. ETT, INC., PO Box 240, Massape- 
qua Park, NY 11762 -0240. 

SURVEILLANCE /countersurveillance, bugging/ 
phone tapping detector, telephone /fax encryption, 
vehicle tracking, covert video, transmitter kit, and 
more...A.B. ELECTRONICS, 1 (800) U -ANTI- 
BUG. 

CRYSTAL set Handbook - Visit antiquity by 
building the radios your grandfather built. Assem- 
ble a "Quaker Oats" rig, wind coils that work and 
make it look .like the 1920's! Only $10.95 plus 
$4.00 for shipping and handling. CLAGGK INC., 
PO Box 4099, Farmingdale, NY 11735. US funds 
only! USA and Canada - no foreign orders. 

FIBER optics experimenters parts, supplies 
and tools: Fiber, cable, connectors, splices, de- 
tectors, lasers, kits, plans, newsletter. Send $2.00 
for catalog. LIGHTLINE ENGINEERING, PO Box 
24, Mullica Hill, NJ 08062. 

ANARCHY Online: Controversial and unusual 
information on line. Hackers /crackers /phreaks 
welcome. Telnet: anarchy -online.com Modem: 
(214) 289 -8328. 

INVENTIONS 
FREE Invention package: DAVISON & ASSO- 
CIATES offers customized development, patent- 
ing, and licensing for new products and ideas. 
Proven results: 1 (800) 677 -6382. 

NEW DESCRAMBLER 
TECHNOLOGY REVEALED 

REVEALED Halcyon's new universal 4000 de- 
scrambler! My manuals /kits perfects all universal 
descramblers guaranteed. SNOW, POB 22048, 
Lansdowne, St. John, Canada E2K 4T7. 

EDUCATION /INSTRUCTION 
FCC General Radiotelephone Operator's license. 
Answers, solutions to latest 889 for elements 1,3 
examinations. Prepared by professional engineer. 
To receive this publication, send $20.00 to UNI- 
VERSAL COMMUNICATIONS, PO Box 11646, 
Palm Desert, CA 92255 -1646. 

LEARN VCR repair. Great profits. Home study. 
P.C.D.I., Atlanta, Georgia. Free literature. 1 (800) 
362 -7070 Dept. VRJ341. 

BECOME an electrician. Approved home study. 
Free career literature. P.C.D.I., Atlanta, Georgia. 1 

(800) 362 -7070 Dept. TEJ341. 

LEARN PC repair - troubleshooting, servicing. 
Home study. Free literature. P.C.D.I., Atlanta, 
Georgia. 1 (800) 362 -7070 Dept. JJJ341. 

LEARN PC assembly language. Disk $5.00, 
book $18.00. ZIPFAST, Box 12238, Lexington, KY 
40581 -2238. 

ELECTRICITY /Electronics training series used 
by U.S. military. 24 volumes, other courses avail- 
able. Free catalog: FEDERAL TECHNICAL 
PUBLISHERS, Box 1218 E, Glen Lake, MN 
55345. 

BUSINESS OPPORTUNITIES 
EASY work! Excellent pay! Assemble products at 
home. Call toll free 1 (800) 467 -5566 ext. 5730. 

START your own technical venture! Don Lan- 
caster's newly updated Incredible Secret Money 
Machine Il tells how. We now have autographed 
copies of the Guru's underground classic for 
$18.50. SYNERGETICS PRESS, Box 809 -C, 
Thatcher, AZ 85552. (520) 428 -4073. Visa /IMC. 

PROGRAMMABLE LOGIC 
LOW -cost FPGA training kit teaches you FPGA 
design for only $165.95. Includes textbook, pro- 
gramming software, experimenter's board, re- 
useable 3500 -gate FPGA chip. Money -back 
guarantee. Contact XESS CORP: 1 (800) 
549 -9377 or devb@ vnet.net. 

MASTERCARD AND VISA are now accept- 
ed for payment of your advertising. Simply 
complete the Classified Ad order form and 
we will bill you. 

THIS IS A BOLDFACE EXPANDED AD. If 
you like this format, request it. Your cost 
is $2.20 per word. 

THE COLLECTED WORKS OF 
MOHAMMED ULLYSES FIPS 

#166 -By Hugo Gernsback. 
Here is a collection of 21 April 
Fools Articles, reprinted from 
the pages of the magazines 
they appeared in, as a 74- 
page, 8.4 x 11 -inch book. 
The stories were written be- _, 

tween 1933 and 1964. Some It rrr 
of the devices actually exist 
today. Others are just around the corner. All 
are fun and almost possible. Stories include the 
Cordless Radio Iron, The Visi- Talkie, Electron- 
ic Razor, 30 -Day LP Record, Teleyeglasses and 
even Electronic Brain Servicing. Get your copy 
today. Ask for book #166 and include $16.00 
(includes shipping and handling) in the US 
and Canada, and order from CLAGGK Inc., 
P.O. Box 4099, Farmingdale, NY 11735 -0793. 
Payment in US funds by US bank check or n- 
ternational Money Order. Allow 6 -8 weeks tor 
delivery. MA05 

www.americanradiohistory.com

www.americanradiohistory.com


By Don Jensen 

A Russian 
Radio 

Revolution 

DX LISTENING 
If Rip Van Winkle had 
been a shortwave lis- 

tener who fell asleep 
listening to Radio Moscow 
in 1975, what a shock he'd 
have today, 20 years later. 
Now'ere, perhaps, have 
there been as many 
changes in shortwave 
broadcasting in the 1900s 

as in Russia. Gone is all 
trace of Cold -War -era pro- 
gramming. Also gone, at 
least to English- speaking lis- 

teners, is the old Radio 
Moscow name. 

Paquo IlOCIOd 

An old QSL card from "Radio Moscow." Today, that station 

identifies in English as "The Voice of Russia." 

Today, Rip would find 
something much different: 
a dramatically scaled -back 
shortwave operation and a 

station that is no longer the 
relentless voice of Soviet 

Communism. Even its World 

Service identification is dif- 
ferent: the Voice of Russia. 

English SW broadcasting 
from the old Soviet Union 
began in 1929, and by the 
time World War II began, 
the foreign service easily 
could be heard worldwide. 
By the 1980s, Radio Moscow 
was broadcasting in 80 lan- 
guages. 

The sudden breakup of 
the USSR, though, left Radio 
Moscow floundering. It lost 
its separate identity, being 
merged into a large, Rus- 

sian domestic -broadcasting 
entity. Things went from bad 
to worse as funding and 
audience dwindled. 

Some semblance of 
order returned in the fall of 
1993, when Russian Presi- 

dent Boris Yeltsin restored 
separate broadcasting sta- 
tus to what was renamed 
Radio Moscow Interna- 
tional. Its assigned mission is 

to serve as an informational 
link between Russia and 
other nations worldwide. 
Solid funding was promised, 
but, so far, has been lack- 
ing. 

Radio Moscow Interna- 
tional's staff has shrunk 
drastically with its funding. 
Russia's foreign SW service 
has been cut to 46 lan- 
guages, and a number of 
those are threatened by 
the financial problems. 
Twenty -eight frequency - 
hours of English program- 
ming now are aired daily. 

Radio Moscow Interna- 
tional leases air time on 200 
shortwave transmitters from 
the Russian Ministry of Corn - 
munications, but there it 

must compete with other 
world broadcasters, includ- 
ing some of its Cold -War 
adversaries, which are also 
renting SW air time. 

Also, some transmitters 
used during the Soviet Era 

have been taken over by 
the new governments of 
the Commonwealth of In- 

dependent States, regions 
once part of the USSR. Ac- 
cording to information in 

the World DX Club's "Con- 
tact" newsletter, Radio 
Moscow International has 
lost transmitter access corn - 
pletely in such places as 
the Ukraine, Kazakhstan, 
and Lithuania. Some are 
being used by those newly 
independent states them- 
selves to air their own 
programming; at least 75 
frequency -hours daily in 31 

languages. 
With Russian government 

underfunding, the station is 

seeking revenues where it 

can. One department that 
is making money is Air Di- 

gest, an SW monitoring 
service comparable to the 
British Broadcasting Corpo- 
ration's Monitoring Service. 

Like BBCMS, Air Digest 
tunes in worldwide SW 

broadcasts, transcribing 
and digesting news and 
commentaries logged. Es- 

tablished in 1939, the 
monitoring branch origi- 
nally reported only to the 
Communist regime. Now 
though, Air Digest's sum- 
mary of monitored 
programs is sold to the 
news media in Russia and 
elsewhere. 

The English- language 
programs of RMI's Voice of 
Russia World Service do still 

reflect the position of the 
Russian government, and 
particularly, the Foreign 
Ministry. But the station vows 
to objectively present other 
viewpoints as well. 

Despite its problems, Ra- 
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still airs 156 program hours 
of broadcasting daily. It 

surely has lost listenership 
since its glory days. But with 
an estimated audience of 
100 million in 160 countries, 
the Russian broadcaster still 
is one of the top five lis- 

tened-to shortwave stations 
in the world. 

At this writing, I find the 
Voice of Russia World Ser- 
vice easy to hear at about 
0200 UTC (which is equiv- 
alent to 10 p.m. Eastern 
Daylight Time) on 7,105 kHz. 

But the station is notorious 
for changing frequencies 
on short notice. Passport To 

World Band Radio, the relia- 
ble SW- reference annual, 
suggests that during the 
summer season, listeners 
check frequencies such as 
9,530, 9,750, 9,765, 11,750, 
11,805, 12,050, 15,410, or 
15,425 kHz. 

You might want to write or 
Fax for the Voice of Russia's 
World Service current 

schedule. The address is Ra- 

dio Moscow International, 
u1. Pyatnikskaya 25, 113326 
Moscow, Russia. Its interna- 
tional Fax number is 

7- 095 -230 -2828. 

IN THE MAIL 
"When is a good time to 

tune Kol Israel these days ?" 

writes Dan Silverstein, New 
York City. 

As I write this, Dan, the 
proposed reduction in 

funding of Israel's foreign 
broadcasts has been at 
least postponed. But none- 
theless, there have been 
some cuts in English -lan- 
guage programming. For 
now, I suggest you look for 
Kol Israel in English at 0500 
UTC on 7,465, 9,435, or 
17,545 kHz. Or tune at 2000 
UTC on 9,435, 11,603, or 
17,575 kHz. 

The next letter this month 
is from a shy reader in 

Churchbridge, Sask., Cana- 
da, who is looking for 

From Not -Workin 
to Networking! 
Troubleshooting 
Local -Area Networks! 
Now, complete for the first 
time in one detailed booklet! 

Gain a fuller knowledge of network 
fundamentals and how they 
developed from the early days of 
main frames, from XNS to Ethernet 
technology, the OSI stack for 
interconnecting different computers, 
basic and specialized test instruments, etc. Several 
tough LAN case histories bring from theory to the 
practical side of troubleshooting. 

CLAGGK Inc., Reprint Bookstore 
P.O. Box 4099, Farmingdale, NY 11735 

Please rush my copy of "From Not -Working to Networking." I enclosed 
payment of $5.00 which includes shipping charges. 

Name 

Address 

City State ZIP 

Sorry, no orders excepted outside of United States and Canada. All 
Payments must be in U.S. funds. Send check or money order'payable to 
CLAGGK Inc. -do not send cash or stamps. New York State residents 
add applicable sales tax. 

answers but has asked for 
anonymity. "I'm a new- 
comer to SW" he writes, 
"and in just a few days, I've 
logged a number of sta- 
tions. But I've some 
questions too. What SW sta- 
tions have comedy 
programs? And what sta- 
tions play country music ?" 

Welcome to the world of 
SWLing, Mr. X. You ask some 
interesting questions! When 
it comes to humor on SW 

the offerings are pretty slim. 
But, over the years, it seems 
to me that the best fun - 
nybones belong to your 
own country's Radio Cana- 
da International, as well as 
the British Broadcasting 
Corp. 

I suggest you contact 
them for current program 
information on specific 
shows, times and frequen- 
cies. RCI's address is PO. Box 

6000, Montreal, Quebec 
H3C 3A8, Canada. The Fax 
number is 514 -284 -0891. 
The BBC's New York address 
for inquiries is 630 Fifth Ave- 
nue, New York, NY 10020. 
Their Fax is 212 - 245 -0565. 

As for country music, curi- 
ously, American country 
music seems to be popular 
in, of all places, Papua New 
Guinea, although the sta- 
tions of that Pacific nation's 
National Broadcasting 
Commission network might 
be difficult to hear over 
here. Pre -dawn, though, 
you might try for the NBC 
National programming on 
9,675 kHz. Good Luck! 

Next, we hear from a new 
old -timer who has returned 
to shortwave listening. 
Richard Madison of Ash- 
tabula, OH, writes that back 
in his early teens, he avidly 
listened to SW radio. "A big 
old Hallicrafters 10 -tube 
monster brought me un- 
counted hours of 
enjoyment and wonder," he 
recalls. 

Then came a stint in the 
Navy, followed by college, 
marriage, and a career. His 

SWL hobby was put on hold 
for a long time. But then, 
20 -some years later, 
Richard says, he re- 
discovered shortwave. 

"Trolling the airwaves 
again for only two months, 
the old spark is back. It's just 
as neat finding a new sta- 
tion now as it was when I 

was 15! Speaking of which, 
when I was 15, I was an avid 
reader of Popular Elec- 
tronics magazine. So I 

purposely picked up the 
March 1995 issue to check 
out the shortwave column. 
Interesting topics, good 
writing, and just never 
enough for the avid read- 
er." 

Richard sent along some 
of his loggings for our 
"Down the Dial" section. 
Some of them, he says, he 
hasn't heard for a couple of 
decades. "And more will fol- 
low" he promises. 

If you have some log - 
gings that you would like to 
report as well, feel free to 
send them to us at DX Lis- 

tening, Popular 
Electronics, 500 -B Bi -Coun- 
ty Boulevard, Farmingdale, 
NY 11735. 

DOWN THE DIAL 
Here are some of 

Richard's loggings: 
COSTA RICA -9,400 kHz. 

Radio for Peace Interna- 
tional operates in English 
on this channel in the up- 
per-sideband mode. It was 
noted at 2250 UTC with 
environmental news. 

EGYPT- 12,050 kHz. Radio 
Cairo was heard at 2000 
UTC with a news program, 
mostly in Arabic but with 
some English too. 

SLOVAKIA -5,930 kHz. 

Radio Slovakia International 
was logged with European 
news in English at 0110 UTC. 

TAIWAN -4,875 kHz. 

Voice of Free China was 
heard on this frequency 
and also on 5,810 kHz at 
2230 UTC with the program, 
"Let's Learn Chinese." 

www.americanradiohistory.com

www.americanradiohistory.com


By Joseph J. Carr, K4IPV 

Dynamic 
Receiver 

Specifications 

Pa 

Pz 

P, _ 

-a 

r 0 

5 

5 
0 

HAM RADIO 

Last month we looked at 
selectivity, one of the 

primary receiver specifica- 
tions. But, as important as 

that specification is when 
buying, building, or design- 
ing a receiver, it is not 
necessarily the most impor- 
tant one. Somewhat more 
important than selectivity 
and sensitivity (the other 
static measure of perfor- 
mance) are the dynamic 
measures of receiver per- 
formance. This month, we 
will look at Iwo of those 
specifications, 1 -dB com- 
pression point and third - 
order intercept point, and 
why they are important. 

tob 

-.I_ - ACTUAL LIME 
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Fig. I. The 1 -dB compression point is the output level at which 
the theoretical gain exceeds the actual gain by 1 dB. 

OVERLOAD PROBLEMS 
At one time, we didn't 

need to be concerned 
about dynamic specifica- 
tions, but today the bands 

are crowded, and there are 
far more local sources of 
interference than ever be- 
fore. If you build a poor 40- 
meter receiver, for example, 
it will see a huge amount of 
signal energy in the front - 
end, and its performance 
will deteriorate badly. 

You might even begin to 
see signals that aren't even 
there. One amateur oper- 
ator in England reported 
that he was told by another 
2 -meter station that he was 
bleeding all over the band. 
That's a real serious issue, 

and it could indicate that 
one or more stages of the 
transmitter are in spurious 
oscillation, producing illegal 
signals that clobber others. 
On a hunch, the "G- land" 
ham asked the other fellow 
to describe his receiver sit- 

uation. The fellow was using 
a cheap rig with two (count 
'em two!) broadband pre- 
amplifiers ahead of the 
antenna input. That re- 
ceiver was generating 
internal spurious signals; the 
transmitting amateur was 
perfectly clean! 

I can recall an event a 
number of years ago when 
I repaired medical equip- 
ment at a university 
hospital. Heart patients who 
were no longer in critical 
condition were sent to a 
unit where the electrocar- 
diograph (ECG) monitoring 
was in the form of VHF radio 
telemetry, rather than hard 
wiring. One night, at about 
3 a.m., the nurse called me 
at home, claiming that the 
ECG from one patient was 
coming in on both his own 
and another patient's chan- 
nel. Not quite believing her, 

I went into work and set 
about finding the cause. 

In the telemetry set up, 

each patient was 
equipped with a 4- milliwatt 
transmitter that was fre- 
quency modulated with the 
patient's ECG waveform. At 
the nurses' station, the VHF 

single- channel receivers 
were racked together in a 
console. The outputs of 
those receivers went to a 
multichannel oscilloscope 
where the waveforms were 
displayed. 

The problem was in the 
antenna system. Situated 
throughout the area were 
several 60 -dB broadband 
amplifiers hidden above 
the false ceiling; each am- 
plifier was connected to a 
17 -inch whip antenna that 
hung down from the false 
ceiling. One of the ampli- 
fiers and its antenna was 
immediately above the 
console where the re- 
ceivers were located. 

On the night shift, unless 
someone "codes" (has a 
heart attack and needs re- 
suscitation), monitoring 
those displays gets pretty 
boring. The night nurse was 
in the habit of bringing in 

an FM- broadcast radio re- 
ceiver. She would set it on 
the console, and extend 
the whip antenna for best 
reception. That antenna 
was only a few inches from 
the 17 -inch whip antenna 
for the telemetry system. 

So how does that cause 
a problem? Well, the FM 

radio has a local oscillator 
inside. That local oscillator 
(LO) runs 10.7 -MHz higher 
than the frequency being 
tuned, so for an FM radio it 

tunes 98.7 MHz to 118.7 MHz. 

Because the radio was a 
"cheapie," the LO radiated 
through the antenna, over- 
loading the receiver and 
creating intermodulation 81 
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Fig. 2. The third -order intermodulation products for 14.1 -and 
14.3 -MHz signals fall within the 20 -meter amateur band and 
could interfere with a signal that you want to monitor. 

products in the receiver. 
Because of the particular 

station that the radio was 
tuned to, and the particular 
frequencies that the ECG 
transmitters were tuned to, 
they combined in the 
cheap, TV- master -antenna 
type of amplifier used for 
broadband amp and pro- 
duced new frequencies, 
and one of those caused 
the output of one patient's 
ECG to appear in the 
channel of the other. Turn- 
ing off the FM radio, or 
retuning it to a different 
channel, returned every- 
thing to normal. 

In any event, the dynam- 
ic specifications of receiver 
performance are the pa- 
rameters that tell us 

something of how the re- 
ceiver will perform when 
strong signals are present in 
the front end. Let's now look 
at our two specifications, 
how they relate, and what 
they tell us about a re- 
ceiver's performance. 

1 -DB COMPRESSION 
POINT 

The transfer function for a 
receiver front -end is shown 
in the graph of Fig. 1. It 

displays output power level 

0 dBm 

line." But real amplifiers and 
receivers begin to saturate 
at some input signal level 
point (P,), beyond which no 
further output is realized 
from continued increases in 
input power. 

The 1 -dB compression 
point is the output level at 
which the actual gain de- 
parts from the theoretical 
gain by 1 dB (e.g. a 3 -dB 
increase in input signal pro- 
duces only a 2 -dB increase 
in output signal level). 

THIRD -ORDER 
INTERCEPT POINT 

The third -order intercept 
point (TOIP) is a direct mea- 
sure of how well the 
receiver handles overload- 
ing signals. I suspect that it's 

INPUT SIGNAL 

Fig. 3. The third -order intercept point is the point where the gain 
of the fundamental signal and its third -order product intersect. 

(Po) as a function of input 
signal level (P1 ). If the re- 
ceiver or front -end amplifier 
was ideal, then there would 
be no limit to output level. 
The transfer function would 
continue upwards as shown 
by the dashed "extended 

in the area of TOIP that the 
telemetry receivers dis- 
cussed earlier failed. When 
two strong signals combine 
in the front -end of a re- 
ceiver or a preamplifier, 
intermodulation products 
might be produced if the 

amplifier is overloaded. If 

the applied fundamental 
signals are f1 and f2, the 
second -order products are 
f1 ± f2, the third -order 
products are 2f1 ± f2 and 2 
f2 ± f1, and the fifth -order 
products are 3f1 ± 2f2 and 
3f2 ± 2f1. Of those, the 
third -order products are of 
most interest to us because 
the second -order products 
tend to be too far outside 
the passband to be a prob- 
lem, and the fifth -order are 
usually too small in ampli- 
tude to be a problem. 

Some of the third -order 
products fall very close to 
the passband of the re- 
ceiver, and in some cases 
might fall directly on the 
passband of a signal you 
want to monitor. Figure 2 
shows an example from the 
20 -meter ham band where 
a 14.1 -MHz signal (f1) and 
14.3 -MHz signal (/2) are 
combined. The close -in 
products include 13.7 MHz, 
13.9 MHz, 14.5 MHz, and 14.9 
MHz (that's why good front - 
end filtering is needed in 
receivers). 

The graph in Fig. 3 shows 
what happens when the 
front -end is overloaded. The 
third -order output products 
increase at a faster rate 
than the fundamental out- 
puts. Both saturate, but we 
can extend their "ideal" 
gain lines above the satura- 
tion point. Because those 
two lines have different 
slopes, they eventually in- 
tersect at the TOIP 

When shopping for a re- 
ceiver, look for as high a 
TOIP as possible. The TOIP is 

measured in dBm (decibels 
relative to 1 mW dissipated 
in a 50 -ohm resistive load). 
A specification of +5 dBm 
to + 15 dBm is excellent, 
while anything greater than 
+ 15 dBm is superb Re- 
ceivers with a TOIP of -5 
dBm to + 5 dBm are less 
preferable. A unit with a 
TOIP lower than -5 dBm is 

to be shunned. 
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By Marc Saxon 

Banishing 
"Nightmare" 

Signals 

SCANNER 
SCENE 

on't let me hear you 
say that there aren't 

any innovative high -tech 
items on the market for VHF 

communications buffs like 
us! What about the 
Optoelectronics Scout? It's 

the first handheld device 
intended solely to detect 
radio transmitters in the 
near field. 

POWER 
BATT 
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CAPTURE 
ON 

FILTER 
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Y SCOUT 

Take your scanning activities into the high -tech age with the 
Optoelectronics Scout, which can automatically detect radio 
transmitters in the near field and can download those frequencies 
into a computer. 

Intended for security, sur- 

veillance, law enforcement, 
and hobbyist monitoring 
markets, the Scout auto- 
matically detects and 
records 200 unique fre- 
quencies and up to 250 
repeat hits on any that it 
previously recorded. When 
used with a miniature an- 
tenna, it will fit into your 
pocket, operate automat- 
ically, and signal you (with a 
page or vibration) when a 
frequency is recorded. 

After a frequency is re- 
corded on the Scout, the 
frequency can be down- 
loaded into computer 
software using an optional 
TTL to RS -232C interface 
converter. To monitor those 
frequencies recorded, cer- 
tain scanners (such as the 
Radio Shack 2005/2006 and 
PRO -2035, and the Icom 
R7000 or R7100) can be 
connected to the Scout 
and tuned to each record- 
ed frequency in recall 
mode. 

In drive -by mode, the 
built -in pager signals with a 
double beep when the 
Scout records a new fre- 
quency. A single beep 
indicates a hit on a pre- 
viously recorded frequency. 
Operation is completely 
automatic and hands -free; 
it requires no attention from 
the operator. A vehicle driv- 
er is not distracted, but can 
continue to monitor its op- 
eration through the audible 
beeps. 

To distinguish active fre- 
quencies from background 
noise, a special digital filter/ 
capture technology was 
developed by the man- 

ufacturer. The beeper and 
LCD backlight activate 
when you turn the unit on, 
but the backlight shuts itself 
off to conserve power. 
When a frequency comes 
through, the LCD comes on 
again for ten seconds. You 

get more than six hours of 
operating time from a one - 
hcur battery charge, or you 
ccn power the unit from a 
vehicle cigarette -lighter 
plug. 

The basic Scout, with its 

charger and PC- compati- 
ble utilities, sells for 
approximately $400. There 
are optional accessories 
available, too, from Op- 
toelectronics, Inc., 5821 N.E. 

14th Avenue, Ft. Lauderdale, 
FL 33334; Tel. 305 -771 -2050. 

GOBBLEDYGOOK? 
One of the more popular 

complaints heard from 
scanner users relates to 
strange, unearthly sounding 
tones superimposed on a 
desired signal, or hearing 
those odo sounds mixing 
with known stations on fre- 
quencies where they don't 
belong. In one example, 
the weird tones mixed with 
police transmissions re- 
ceived on 128 -MHz 
aeronautical channels. 
Readers write in to ask 
about stopping the "gob- 
bledygook," or "nightmare" 
signals. 

In the VHF spectrum, the 
biggest offenders are the 
high- powered, non -voice, 
radio -paging beeper ser- 
vices operating between 
152 and 153 MHz. Those 
signals consist of tones. 
When the antenna input of 83 
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The VHFDN153 from PAR Electronics minimizes "nightmare" 
signals caused by beeper services operating between 152 and 153 
MHz. 

a scanner is overloaded by 
signals that are too strong 
to be linearly amplified, the 
result is interference known 
as intermodulation distor- 
tion, or "intermod." 

One effective approach 
is to sharply reduce the 
clout of incoming signals in 
the 152 -153 -MHz portion of 
the spectrum. A special 
dual -stage filter, the 
VHFDN153, can be easily 
installed in a scanner's an- 
tenna lead -in to cut the 
strength (only) of those 
152 -153 -MHz signals up to 
50 dB. It uses UHF con- 
nectors. The VHFDN153 
costs $62 plus shipping, and 
is available from PAR Elec- 
tronics, 6869 Bayshore Drive, 
Lantana, FL 33562; 
Tel. 407 -586 -8278. 

BETTER LATE THAN 
NEVER 

In the aftermath of the 
Exxon Valdez environmental 
disaster, the U.S. Coast 
Guard has now designated 
VHF -FM channel 11 (156.55) 
as its dedicated and man- 
datory Vessel Traffic Services 
(VTS) channel for Prince 
William Sound, around Val- 
dez, Alaska. VTS is an 
advisory communications 
service to coordinate the 
movements of large vessels 

and prevent collisions in 
large, busy port areas. Ves- 
sels report, by voice, 
information related to posi- 
tion, navigation, and 
conditions affecting their 
ability to navigate. The 
Coast Guard uses that infor- 
mation to track all of the 
vessels. 

Other active U.S. Coast 
Guard VTS channels include 
156.25 and 156.70 MHz in 
Seattle, Washington; 156.55, 
156.60, and 156.70 MHz in 
New York City; and 156.55 
and 156.60 MHz in Houston, 
Texas. 

SCANNER TIP 
Matt Tucker, of Escondido, 

California, passed along a 
tip that he found useful. He 
observed that handheld 
scanners are fine, but that 
their tiny speakers don't al- 
ways sound so great. Offen, 
static comes in better than 
the human voice. He sug- 
gests, if you listen at home, 
that you try using your ster- 
eo speaker for sound by 
running a shielded cable 
between an eight -inch 
plug and a male RCA plug. 
The low- output impedance 
of the headphone jack 
should work well for that 
application. 

The audio is even harder 

to hear in a moving car, so 
use your car's speakers if 

you have a cassette player. 
The cassette adapters 
made for listening to porta- 
ble CD players in a car will 
do fine. Plug the eight -inch 
connector into the head- 
phone jack and put the 
"cassette" into your player. 
The adapters are readily 
available from Radio Shack 
and other sources. 

The audio level of both 
the scanner and the stereo 
will need to be adjusted for 
optimum sound in either 
setup. If you have a good - 
quality, aftermarket audio 
amplifier in your car, Matt 
says to remember that its 

pulse with modulated 
power supplies can cause 
interference to a scanner if 

you are using an antenna 
located inside the vehicle. 
However, the 30- to 60 -kHz, 

switching power supplies of 
the amps normally have no 

effect, he reports, if the an- 
tenna is placed outside of 
the car. 

We remind readers that 
stereo speakers are de- 
signed to reproduce a 
wider range of the audio 
spectrum than those specif- 
ically designed for 
maximum two -way radio 
voice communication 
readability. Stereo speakers 
might be an improvement 
over what's in a handheld, 
but for home use, you still 

might do better by buying 
an inexpensive communi- 
cations speaker, which is 

available from many mail- 
order and local sources. 

Well, that's it for now. But 
remember, we depend on 
you for questions, ideas, fre- 
quencies, and scanner - 
related news clippings. 
Write to Scanner Scene, 
Popular Electronics, 500 -B 
Bi- County Boulevard, Farm- 
ingdale, NY 11735. 
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Your Ticket To 

SIJCCI:S.S 
Over 28,000 technicians have gained admit- 
tance worldwide as certified professionals. 
Let your ticket start opening doors for you. 
ISCET offers Journeyman certification in 
Consumer Electronics, Industrial, Medical, 
Communications, Radar, Computer and 
Video. For more information, contact the 
International Society of Certified Electro- 
nics Technicians, 2708 West Berry Street. 
Fort Worth, TX 76109; (817) 921 -9101. 
Name 

Address 

City 

State Zip 
Send material about ISCET and 
becoming certified. 
Send one "Study Guide for the 
Associate Level CET Test." En- 

Lclosed is $10 (inc. postage). J 
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Auto Audio: 
Choosing, 

Installing & 
Maintaining 
Car Stereo 

Systems 
by Andrew Yoder 

ELECTRONICS 
LIBRARY 

Today's automotive audio gear 
is light -years ahead of what was 

available in the 1980s, thanks to 

recent advances in technology. 
Those same advances, how- 

ever, l-ave lead to a mind - 
boggling selection of compo- 
nents that make shopping a 

confusing proposition. 
This information -filled book 

contains practical, straight-for- 
ward advice not only on how to 

select the components that will 
make up your car -stereo sys- 
tem, but also on how to install, 
maintain, and repair those com- 
ponents. Everything is 

presented in terms that the 
layman can understand. 

The book begins with a look 

at how to determine what sort of 

audio system best suits your 
individual needs. Next, it covers 
installation procedures, with tips 
on soldering, grounding, making 

MAINTAINING 
CAR STEREO 
SYSTEM. 

Se'ection 
Assembly 

Installation 
Maintenance 

Repoir 

electrical connections, and run- 

ning cables. The book goes on 

to provide tips on identifying 
and locating problems and mak- 
ing simple repairs. Separate 
chapters are devoted to detailed 
discussions of amplifiers; 
speakers and speaker en- 

closures; filters and crossovers; 
antennas; and wire, cabling, 
connectors, and transmission 
systems. Technological break- 
throughs in CD players, 
MiniDisc changers, DCC decks, 
and shortwave radio are dis- 
cussed, and the names and 
addresses of equipment 
sources are listed. 

Auto Audio costs $24.95 and 
is published by McGraw -Hill 
Book Company, 11 West 19th 

Street, New York, NY 10011; 

Tel. 800- 2- MCGRAW. 
CIRCLE 90 ON FREE 
INFORMATION CARD 

PROTECTION AND 
SECURITY ON THE 
INFORMATION 
SUPERHIGHWAY 
by Frederick B. Cohen 

In February, computer hacker 
Kevin Mitnick was arrested and 
charged with two federal 
crimes: illegal use of a tele- 
phone access device and 
computer fraud. He faces a pos- 
sible 35 years in prison and 
$500,000 in fines -half the 
amount of money that he stole 
from the Digital Equipment Cor- 
poration in 1988. 

His crime spree is just one 
example of how hackers and 
phreakers (phone hackers) are 
costing Americans $5 billion 
each year. A growing force of 
"cyberthugs" destroy computer 
systems, retrieve classified in- 
formation, and gain access to 
credit -card numbers for fun and 
personal gain. Each year there 
are an estimated 900 million 
security attacks on the Internet. 

This book exposes the risks 

you and your company face by 

being online, and explains how 

to protect a business' informa- 
tion assets. It explores the 
entire information superhighway, 
including the Internet, cable 

television, microwave and satel- 

lite communications, electronic 
banking, and investing. 

The book offers practical so- 

lutions based on real -world case 

FifitectioD and 

Seduhitye 

IDtOFll1tÌDD 

Su erhighway 

FREDERICK B. COHEN 

studies. It helps networkers rec- 

ognize their level of 

dependency on computerized 
systems and the weakness of 
their computing infrastructure. It 

then shows them how they can 
protect themselves from outside 
security breaches by making 
information security a top pri- 
ority. 

Protection and Security on 
the Information Superhighway 
costs $24.95 and is published 
by John Wiley & Sons, Inc., 605 
Third Avenue, New York, NY 
10158 -0012; Tel. 800 -CALL- 
WILEY. 

CIRCLE 91 ON FREE 
INFORMATION CARD 

TEST INSTRUMENTS 
CATALOG 
from HC Protek 

The latest catalog from HC 
Protek features more than 70 
test instruments and 85 
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accessories, including digital 
storage scopes, function 
generators, analog meters, and 
multifunctional digital 
multimeters. Its 44 pages also 
include easy reference selection 
guides for choosing the proper 
test gear. It offers expanded 
specifications data for all 
products, as well as an updated 
index that cross references 
page location to items. 

The Test Instruments catalog 
is free upon request from HC 
Protek, 154 Veterans Drive, 
Northvale, NJ 07647; 
Tel. 201 -767 -7242; 
Fax: 201 - 767 -7343. 

CIRCLE 92 ON FREE 
INFORMATION CARD 

THE ARRL ANTENNA 
COMPENDIUM: 
Volume 4 
edited by R. Dean Straw, N6BV 

The fourth book in this popular 
series contains 38 articles 
covering a wide range of 
antenna topics, from simple, 
practical antenna projects to 
heavy -duty, theoretical 
treatments of complex arrays 
(including some huge arrays). 
Articles for mobile work include 
an interactive computer 

program to analyze all the 
compromises necessary to 
make a short mobile whip work 
on HF, as well as detailed 
theoretical treatments of the 
subject and a section on 
portable or temporary antennas. 

The book also offers six 
articles on modeling by 
computer that will help the 
novice avoid common traps and 
pitfalls. One article describes 
the history of the "Method of 
Moments" modeling technique, 
and another revisits the quad - 
vs. -Vagi controversy, with 
detailed computer models. 

Because of its focus on 
computer modeling, Volume 4 is 

the first in the series to include 
a 3.5 -inch diskette. The disk 
contains the source data files 
and the resulting antenna - 
pattern display program (PLOT) 
files created by the authors to 
model their antennas. It also 
includes a PLOT program to 
view the pattern plots. The 
program lets you change from 
polar to rectangular 
presentations, zoom them, 
overlay other patterns for instant 
on- screen comparison, and 
print out the patterns. The data 
files can be used with widely 
available commercial modeling 
software. 

The ARRL Antenna 
Compendium: Volume 4 costs 
$20 and is published by The 
American Radio Relay League, 
225 Main Street, Newington, CT 
06111; Tel. 203 -666 -1541; 
Fax: 203 - 665 -7531. 

CIRCLE 93 ON FREE 
INFORMATION CARD 

THE PROFESSIONAL'S 
GUIDE TO 
QUARKXPRESS 3.3 
FOR THE MACINTOSH 
by Kim Baker & Sunny Baker 

Many graphics professionals 
have made QuarkXpress their 
program of choice for designing 
page layouts for books, 
magazines, catalogs, and 
brochures. The program can be 
used to create black- and -white, 
four -color, and even more 
complex printed material. 

This book/CD -ROM package 
shows artists, typographers, 
designers, and all desktop - 
publishing professionals how to 
get the most out of 
QuarkXpress when designing 

sophisticated printed materials. 
Aimed at intermediate and 
advanced users, the book offers 
a wealth of practical guidelines, 
as well as tips and tricks of the 
trade, for using QuarkXpress 
and a Macintosh computer to 
design page layouts and 
manipulate fonts; work with 
four -color graphics; prepare pre - 
press work; use Xtensions to 
add features to QuarkXpress; 
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concepts, guidelines, and 
models. It focuses on the issues 
involved in the design of 
satellite communications 
systems, shows the relationship 
of different elements to the 
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and setup and manage a 
successful desktop -publishing 
business. The included CD- 
ROM provides users with more 
than 50 QuarkXtensions -all 
fully functional, with 
professional fonts, templates, 
and high -quality graphics - 
along with an interactive 
Xtensions catalog. 

The Professional's Guide to 
QuarkXpress 3.3 for the 
Macintosh costs $39.95 and is 
published by John Wiley & 

Sons, Inc., 605 Third Avenue, 
New York, NY 10158 -0012; 
Tel. 800 -CALL - WILEY. 

CIRCLE 94 ON FREE 
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SATELLITE 
COMMUNICATION 
SYSTEMS: 
Design Principles 
by M. Richharia 

This up -to- the -minute guide 
offers an in -depth treatment of 
the elements and components 
that make up satellite 
communication systems, 
including geosynchronous 
satellites used in global mobile 
communications. With an 
emphasis on the fundamentals 
of design rather than the 
particulars of specific systems, 
the book avoids long 
mathematical derivations in 

favor of practical design 

overall system, and provides 
step -by -step explanations of the 
principles and methods of 
system design. 

After providing an overview of 
the field, the book examines 
such topics as radio -link design, 
the basics of satellite orbits, 
baseband signal and 
multiplexing techniques, and 
multiple access techniques. In 
addition, it describes earth - 
station system design and 
spacecraft technology, and 
suggests some likely trends for 
the future of satellite 
communications. Dozens of 
practical examples, useful 
references, and helpful orbit - 
related formulas supplement the 
discussions. 

Satellite Communication 
Systems: Design Principles 
costs $55 and is published by 
McGraw -Hill Book Company, 11 

West 19th Street, New York, NY 
10011; Tel. 800-2-MCGRAW. 

CIRCLE 95 ON FREE 
INFORMATION CARD 

"Very nice, but it will work a lot 
better if you use a little solder 

next time." 
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CIRCUIT CIRCUS 
(Continued from page 76) 

tones played in the se- 
quence that they were set 
in. 

Now you're ready to use 
one of the record /playback 
circuits described in last 
month's column. Position the 
speaker of the tone gener- 
ator so that it faces the 
microphone of the record/ 
playback unit, at a distance 

four tones are heard. 
Now, take a look again at 

the tone- controlled -lock cir- 
cuit in Fig. 2. Setting the 
tone frequencies for that 
circuit is easy. Connect a 
frequency counter to pin 5 
of each 567 chip (U1 -1J4) 
and adjust each 20,000 - 
ohm potentiometer 
(R13 -R16). Match each tone 
frequency in the lock circuit 
with its corresponding one 
in the tone generator. Make 
sure that the tone frequen- 

encoder shown in Fig. 4, will 
let you unlock the tone - 
controlled lock shown back 
in Fig. 2. Note that the 
ISD1000A shown for U1 is the 
some chip that you used 
earlier to record the four 
tones. Just transfer that chip 
to this circuit. The tone en- 
coder produces both an 
acoustical and a direct 
electrical output so that you 
can monitor the signal 
through SPKR1 while the en- 
coder drives the lock's input 
circuitry. 

To connect the tone en- 
coder to the lock circuit, 
you will need to attach a 
connector to the AF output 
points of the encoder. Any 
type of connector can be 
used; just make sure that 
you have a cable that 
matches both the tone en- 
coders connector and the 
connector attached to the 
AF input points of the lock. 

When the iwo circuits are 
connected, all you have to 
do is hold down pushbut- 
ton- switch S1 for the 
duration of the four tones. 
After the sequence of tones 
finishes playing, the lock will 
open. 

Well, that's all for this 
month. Be sure to join us 

next month for another 
Crcus full of projects for you 
to build and enjoy. Until 
then, good luck with all of 
your circuitry. 

"Don't worry! We'll be fine as 
soon as I find a place to plug 

this in!" 

Fig. 4. After your security tones are recorded onto the 
ISDI000A, plug the chip into this circuit and use it lofted the 
tones to the lock in Fig. 2. 

PARTS LIST FOR THE 
TONE ENCODER (Fig. 4) 

Ul- ISD1000A voice record/playback, integrated circuit 
Dl- 1N4001 silicon rectifier diode 
Rl, R2 -1000 -ohm, 1/4-watt, 5% resistor 
R3-10 -ohm, 1/4-watt 5% resistor 
CI, C2-- O.l -p-F, ceamic -disc capacitor 
SI- Pushbutton switch, normally open 
SPKRI -8 -ohm speaker 
Wire, solder, etc. 

of about six inches. Set the 
record /playback unit to rec- 
ord, and in about two 
seconds, turn S1 of the tone 
generator from RESET to RUN. 

When the final tone ceases 
to play, stop the recorder. 
Then play back what you 
recorded to make sure all 

cy set by R3 in the tone 
generator matches the one 
set by R13 of the lock, and 
so on (R4 matches R14, R5 

matches R15, and R6 

matches R16). 

TONE ENCODER 
Our last circuit, the tone 

t4"-t 
_AN IMPORTANT PART 
OF YOUR PHOTOCOPIER 

ISN'T PART OF 
YOUR PHOTOCOPIER 

Having a machine may not permit you to photocopy 
books, journals, newsletters and magazines 

The Copyright Clearance Center CAN. 
Contact us to find out 

how you too can COPY RIGHT!sM 

COPYRIGHT CLEARANCE CENTER 
222 Rosewood Drive, Danvers, MA 01923 Tel. (508) 744 -3350 Fax (508) 741.2318 

e 199s Copyright Clearance center 
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CRYSTAL OSCILLATORS 
(Continued from page 64) 

7400 package, so there will be a free 
NAND gate for use elsewhere in the cir- 
cuit if the oscillator is built. 

Some crystals don't "like" to work 
with the circuit shown in Fig. 11. The 
author has experienced some diffi- 
culty making them work properly at 
higher frequencies (over about 10 

MHz). If you want a very stable TTL- 

clock frequency, or experience relia- 
ble -start problems, then it might be 
better to use one of the other funda- 
mental -mode circuits and then con- 
vert the signal to TTL with a voltage 
comparator that has a TTL output. For 
example, you can use an LM311 with a 
2700 -ohm pull -up resistor and + 5- 
volt DC supply, a 4050B or 4049B 
CMOS operated at +5 volts, or a TM 
Schmitt trigger chip. 

You should find that the crystal os- 
cillators in this article are relatively 
easy to build, and "well- behaved" for 
the most part. The circuits provide a 
superior way to produce stable, accu- 
rate RF frequencies. 

If you know 
what to look for at three, 

sixteen will be 
sweeter. 

A child's early years can be the 
most important. As a parent, know 
what to look for and when to seek 
help. For more information, write 
"PARENTS," P.O. Box 9971, 
Washington, D.C. 20016, or call 
1-800- 333 -7636. 

DELTA -WYE PROGRAM 
(Continued from page 66) 

2 selection at the Main Menu, the pro- 
gram jumps to line 1470, the begin- 
ning of the code that performs the 
wye -to -delta conversion. Finally, if se- 
lection 1 is requested the program 
merely falls through to the code be- 
ginning at line 1320, the delta -to -wye 
conversion section. 

Both of the conversion sections of 
the program, the delta -to -wye sec- 
lion (lines 1320 -1440) and the wye -to- 
delta section (lines 1470 -1590), have 
the same basic structure. They both 

TEST RUN #1 

Would you like to: 
1. Convert from DELTA to WYE 
2. Convert from WYE to DELTA 
3. Exit the program 

Your Choice: 1 

Enter the value of Ra. 
Value (Ohms): 6409.6 

Enter the value of Rb. 
Value (Ohms): 13353.33 

Enter the value of Rc. 
Value (Ohms): 4552.273 

R1 - 

R2 - 

R3 - 

1200 
2500 
3520 

ohms. 
ohms. 
ohms. 

Press any key to continue... 

TEST RUN #2 

Would you like to: 
1. Convert from DELTA to WYE 
2. Convert from WYE to DELTA 
3. Exit the program 

Your Choice: 2 

Enter the value of Rl. 
Value (Ohms): 1200 

Enter the value of R2. 
Value (Ohms): 2500 

Enter the value of R3. 
Value (Ohms): 3520 

Ra - 

Rb 
Rc - 

6409.6 ohms. 
13353.33 ohms. 
4552.273 ohms. 

Press any key to continue... 

Would you like to: 
1. Convert from DELTA to WYE 
2. Convert from WYE to DELTA 
3. Exit the program 

Your Choice: 3 

Fig. 2. Once the program is entered, 
duplicate the two test runs shown here to 
make sure everything is working 
properly. 

begin by clearing the lower quarter of 
the screen via a subroutine call to line 
1690. Next, the values of the three 
known resistors are entered using the 
input subroutine beginning at line 
1610. Finally, the output resistor values 
are calculated and then displayed 

Testing And Using DELTA -Y.BAS. 
The best way to test your version of the 
program is by parroting the two test 
runs given in Fig. 2. The first run calcu- 
lates a delta -to -wye conversion 
based on the input data RA = ó409.6, 
R5 = 13353.33, and Rc = 4552.273. 
The second test run then proceeds to 
perform a wye -to -delta conversion 
based on the output of the first run. As 
you would expect, the final outputs 
are the three resistor values listed 
above. 

If the values generated by your ver- 
sion of the program do not match 
those shown in Fig. 2, check to see 
that you entered the program cor- 
rectly. Often times it helps to run a 
printed version of your copy and then 
compare it to Listing 1 one line at a 
time. Correct any typos that you find 
and then re -test the program. 

REFLEX RADIO 
(Continued from page 42) 

transformer to the second stage. The 
reflex RF stage used untuned RF trans- 
formers on the input and output so 
that only two tuning capacitors were 
required, one on the loop antenna 
and one on the output of the first RF 

amplifier. The reflex stage amplified 
the AF- detector output and the final 
AF stage drove a horn loudspeaker 
that was mounted below the set itself. 
The set, speaker, and batteries were 
all self -contained in an attractive ta- 
ble -top cabinet. 

The Last Days. The reflex circuit was 
popular while tubes and the storage 
batteries for filament power were ex- 
pensive, but the five -tube TRF re- 
ceivers soon replaced them. Even so, 
the technique continued to be used 
to save a tube and make a design 
more affordable. That's why 
Armstrong and Houck used a single 
tube for an RF and an IF amplifier in 
RCA's AR -812. It reduced the tube 
count to six, making that superhet an 
affordable radio in 1924. 
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DISTORTION BOX 
(Continued from page 44) 

PARTS LIST FOR THE 
GUITAR PREAMP/ 
DISTORTION BOX 

RESISTORS 
(All resistors are 1/4-watt, 5% units.) 
R1 -I- megohm 
R2, R3, R6- 100,000 -ohm 
R4 -6200 -ohm 
R5- 470,000 -ohm 
R7 -1000 -ohm 

CAPACITORS 
CI, C2--0.1-11F, ceramic -disc 
C3- 0.01 -4 ceramic -disc 
C4-4.7 RF, tantalum 

ADDITIONAL PARTS AND 
MATERIALS 

Q1- 2N5088 NPN low -noise 
transistor 

Q2, Q3- 2N3906 PNP general- 
purpose transistor 

JI, J2 -1/4-inch phone jack 
Sl -DPDT panel -mounted toggle 

switch 
BI -9 -volt battery 
Printed- circuit materials, project 

enclosure (see text), shielded audio 
cable, wire, solder, hardware, etc. 

In this internal view of the author's prototype, you can clearly st'e that the tiny circuit 
board takes up very little space. Mostly, it's the off -board wiring that could fill the 

case. Note that the prototype circuit was built on perfboard. 

open string, turn the unit on and off a 
few times. The changeover should be 
smooth and quiet, and the volume in 

both states should be similar. 
If you've gotten this far, you're ready 

to rock and roll (or whatever it is you 
do with those strings). But first, you'll 
have to secure the printed- circuit 
board to the case. You could use sev- 

eral methods to accomplish that; in 

the author's prototype, the board was 
mounted to the project case using a 
dab of silicone caulk. If you wish to do 

the same, make sure to work in a well - 
ventilated area. Also, don't put the lid 

on the enclosure until about 24 hours 

after you apply the caulk; while the 
caulk is curing, it emits fumes that 
might damage the components. 

After using the unit for a while, you 
might be pleased to find that with 
your guitar volume turned low the Pre - 

amp sounds a bit "tubey," although 
not distorted. Then, if you turn your 
guitar higher, it should sound more like 

a hive full of angry bees. 

Crow* Gra 
;ro.° 

B 
Mad& Numbe+'B 

Wthe ISCET VCR CROSS REFERENCE 

The 119 -page Fifth Edition of the VCR 
Cross Reference contains both model 
and part number cross references. Over 
1300 new parts and 360 new models 
have been added. 

VCR's are made in a few factories from 
which hundreds of different brand names 
and model numbers identify cosmetically - 
changed identical and near -identical man- 
ufactured units. Interchangeable parts are 
very common. An exact replacement part 
may be available only a few minutes away 
from you even though the original brand - 
name supplier is out of stock. Also, you may 
be able to cannibalize scrap units at no cost. 

NEW! The Fifth Edition is contained on a 
diskette for IBM PC AT /XT compatibles, 
DOS 2.1 or higher. The disk software allows 
technicians to search by manufacturer for 
model numbers and description of part num- 
bers. A parts editing sequence gives an on- 
screen view of all substitutes for parts en- 
tered. With the diskette, the technician can 
update files by adding model and parts 

crosses of future models. The Fifth Edition 
can be printed on pages completely from 
the diskette. 

The ISCET VCR Cross Reference, Fifth 
Edition, is on 8/2 x 11 -in., pre -punched 
pages and sell for $38.00. The 3'A inch 
diskette sells for $69.95 and you can view 
listings from a monitor or printed page. 

ur VCR! 
Only $38.00 for pages 

$69.95 diskette 
r Claggk Inc. 

VCR CROSS REFERENCE OFFER 
P.O. Box 4099 
Farmingdale, New York 11735 
Name 

Business 

Address 

City 

State Zip 

Phone 

L 

Enclosed $38.00 for the ISCET VCR Cross 
Reference, Fifth Edition. 

Enclosed $69.95 for the diskette containing 
the ISCET VCR Cross Reference, Ver. 6.0. 
Please specify: 

5% Diskettes (2) 3'A Diskette (1) 

Include $3.00 for shipping each Cross 
Reference (Pages or Diskette) 

The total amount of my order is $ 

Check enclosed -do not send cash. 

Visa MasterCard Exp. Date / /- 

Signature 

New York State residents must add 
applicable local sales tax to total. CB03, 
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What Do These Prestigious 
Companies Have In Common? 

Aerovox. 
DC film and RFI Suppression Capacitors, Aluminum 

Electrolytic and AC Oil Capacitors, EMI filters 

AMP 
Electncal /Electronic Connectors, IC Sockets, 

PCB Switches 

M 
RAD Engineering, Inr. 

Motor Run Capacitors, HID Lighting Capacitors, 

Power Factor Correction Capacitors 

Miniature and Submmature Coaxial 

Connectors and Cable Assemblies. 

i, \SAX CORPORATION 

MCC, Tantalum and Thin Film Capacitors, Resistors, 

Networks, Integrated Passive Components, 

Trimmers, Oscillators, Resonators, Filters, Piezo 

Devices, and Connectors 

BERG 
High Density and Industry Standard 

Connectors /Subsystem s 

CAROL 
Electronic and Electrical Wire and Cable and 

Power Supply Cords 

Tubing, Conduits, Hose, Sleevings, Splices, 

Insulation and Cabl Harness Products, Power 

Cords and Cordsets 

In- In ruments Inc. 
Cn Midtex 

Relays and Solenoids 

Bussmann 
Fuses, Fuseholders, fuse Blocks, and Fuse 

Accessories 

CORNELL 
DUBILIER 

Capacitors- Aluminum Electrolytics, Mica, 

A( Oil, Film, MICA Paper and Relays 

Dale Electronics, Inc. 

Resistors, Networks, Oscillators, Displays, 

Inductors, Thermistors, Connectors, & 

Transformers 

DI ) INDUSTRIES, INC. 

Batteries: Computer. Cordless Phone, Laptop, 

Scanner, Alarm and Medical 

Antennas Cordless Phone and Scanner 

n Vv r-) v 

nEARBoCRx 
W I ME AND CABLE L.Y. 

`1 

E:TN 
Eaton Corporation. Commercial 

& Military Controls Operation 

Switches, Relays, Displays and Keyboards 

ELECTRONICS 
Quarto Crystals, Clock Oscillators, Surface Mount 

Products, Programmable Devices 

A 

T 

GERNSBACK 
T PUBLICATION 

Itskilktiots 
EJectronirs Now Magazine 

/ GUARDIAN 

Relays and Solenoids 

KEMET 
Electronics Corporation 

Mulblayer Ceramic and Solid Tantalum 

Capacitors 

:BOA SPEER 
Resistors, SMT Tantalum Capacitors Inductors, 

Resistor Networks, SMT Thermistors 

MALLORY 
North American Capacitor Company 

Tantalums, Aluminums, SonaltertsR Ceramics, 

Films and AC's 

M tron 
Quartz Crystal 

Hybrd Oscillators 

Fixed Ceramic Capacitors, Variable Capacitors and 

Resistors, Crystal Oscillators, Ceramic Filters, 

Resonators, EMI Filters, Hybrid Circuits and more 

Panasonic 
Industrial Company 

Resistors, Resistor Networks, Ceramic, Film, 

Electrolytic, Double Layer Capacitors, 

Potentiometers, Switches,elnductors, Filters, 

Resonators, Varistors, Thermistors 

Philips Components 

Resistors, Ferrite Components 

Alluminum Electrolytic, Film & Ceramic Capacitors 

They sell 
through 

distributors. 

They belong 
to the 

They belong 
on your 

vendor list. 

Quam 
Loudspeakers and Commercial Sound Products 

ROHM 
Rohm Electronics Division 

Resistors, Ceramic Capacitors, 

Transistors/Diodes, Opto Components and IC's 

roINSEIECTA 

Switches, Relays, Terminals, Indicator /Pilot 

Lights, LED Indicators, Test Clips, Test Leads, 

Cable Ties and Heat Shrinkable Tubing 

Tantalum Capacitors, Wet & Foil Capacitors, 

Resistor Networks, Resistor Capacitor 

Networks, Filters 

SM/wcw.7 wf 
A Rayllwaw Company 

Switches, Connectors, Jacks, Plugs, Jackbelds & 

Audio Accessories, Cable Assemblies 

Leadership in electronics is not 

just a matter of designing 

products better and 

manufacturing them better, but 

also of marketing them better. 

And the sponsors of this 

message understand that better 

service to customers requires 

effectively involving distributors 

as part of their marketing 

teams. 

Distributor involvement means 

lower prices, quicker deliveries, 

better service over -all. The 

Buyer wins...the Seller wins. 

Distributors help achieve 

marketing leadership. So does 

the manufacturer's involvement 

in the Components Group of 

the Electronic Industries 

Association. EIA fosters better 

industry relations, coherent 

industry standards, and the 

sharing of ideas, which helps 

one another and serves 

customers better. 

In choosing your component 

supplier, look for the marks of 

leadership -- 

availability through distribution 

membership in E.I.A. 

Our 
70th 
Anniversary 
Year 

Electronic Industries 
Association /Components Group 
2001 Pennsylvania Avenue, N.W., 

11th Floor 
Washington, D.C. 20006 

Phone: (202) 457 -4930 

Fax: (202) 457 -4985 

Committed to the competitiveness 
oj the American electronics 
producer. 
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LONG -DELAYED ECHOES 
(Continued from page 60) 

electrically ducted and even ampli- 
fied within the earth's magne- 
tosphere, traveling from one hemi- 
sphere and polar area to the other. 

Cosmic Probes and Repeaters: 
Could some LDEs, especially the ex- 
tremely long ones, be of an intelligent 
nature? The real question is, are there 
extraterrestrial civilizations in our gal- 
axy that are somehow repeating our 
signals back to us? 

With that speculative interpretation 
in mind, one possible explanation for 
the longer and more difficult to ex- 
plain LDEs is that our solar system is 

being visited by intelligent visitors from 
the stars. According to that belief, the 
visitors send probes to the areas in 

which they expect to find life. Also ex- 
pecting to find some form of elec- 
tromagnetic radiation, they inform 
the civilization that sent them of our 
existence by repeating the signals en- 
countered, "phoning home" with a 
sample of the radio waves. By doing 
so they also alert us because we can 
hear their "cosmic repeater" transmis- 
sions loud and clear. 

Is Something Out There? There is a 
strong human tendency to explain 
the unknown in terms of "something 
out there" being responsible. Usually, 

that's not the case, as some elaborate 
hoaxes have shown. But there could 
be something out there, couldn't 
there? Is it reasonable to assume that 
of the estimated 1022 stars in the uni- 
verse, our Sun is the only one that has 
spawned intelligent life on one of its 

planets? Are we singularly unique, a 
distinctive cosmic curiosity? 

Logic and math are actually on the 
side of our having company in the 
universe, if we take stock in the so- 
called "Green Bank Equation." That 
equation, devised by astrophysicist F 

D. Drake, attempts to estimate the 
number of technically advanced civi- 
lizations that might be found in our 
own Milky Way galaxy. 

The equation expresses mathemat- 
ically the relationship of a number of 
parameters. Those include the 
number of stars, the number of stars 
with planetary systems, the number of 
planets in each system having condi- 
tions suitable for developing life, and 

the number of planets on which life 
could actually develop. Also included 
are the number of planets on which 
intelligent life could evolve, the 
number of intelligent populations that 
could develop civilizations capable 
of interstellar communications, and, 
finally, the average lifespan of tech- 
nical civilizations. 

Depending on how estimates for 
various terms in the equation are 
made (opinions differ wildly), the 
number of advanced civilizations in 

our Milky Way alone might well be in 

the hundreds of thousands. Could at 
least one of those civilizations be at- 
tempting to contact us by sending us 

signals, LDEs or otherwise? Today, no 
one knows the answer to that ques- 
tion for sure, so we're still searching. 

Many efforts have been under- 
taken to answer that question in a 
profoundly significant (but erratically 
funded) "Search for Extraterrestrial In- 

telligence," or SETI. Most searching is 

done by radio astronomers because 
many large radiotelescopes used as 
radio- source search instruments are 
also suited to searching for signals 
from other civilizations. Those high - 
powered radiotelescopes convert an 
astronomical problem to a problem 
of radio communication over an ex- 
tremely long transmission path. 

Most of that knowledgeable 
searching is conducted not on HF but 
in the promising region between 
wavelengths of 1 millimeter and 30 
centimeters. That region forms a sort 
of "cosmic window" of minimum sky 

noise and the least absorption to let 
signals get through from deep space. 
Special focus in the search has been 
on the 21- centimeter (1420 MHz) natu- 
ral -line- emission of hydrogen, the 
most abundant element in the uni- 
verse and thus considered by many to 
be the best wavelength to use in the 
search. Various paper studies, pro- 
posals, and actual SETI listening proj- 
ects have been undertaken over the 
years. Those include Cyclops, Argus- 
Big Ear, META, SERENDIP Ill, Ozma, 
Phoenix, and others. With all the 
searches, however, nothing unusual 
has been discovered. 

So what's the bottom line on LDEs? 

Are they exclusively terrestrial, or is 

there an extraterrestrial connection? 
The jury is still out on that one, and we 
might have to wait a long time for the 
verdict. 

SCOPE CALIBRATOR 
(Continued from page 46) 

checked with any good -quality dig- 
ital multimeter. Temporarily connect a 
jumper from the junction of R1 and D1 

to ground. That will hold the calibrator 
output at exactly 1 -volt DC. Check to 
make sure that is so. 

To check the output frequency, you 
could use a digital frequency counter, 
but there is another very accurate 
method you can try. Acquire an au- 
dio -test CD and use the 1 -kHz sine - 
wave track as a frequency standard. 
With the calibrator output connected 
to one channel of the stereo, and the 
CD playing on the other channel, ad- 
just the calibrator frequency for a 
near -zero audible -beat frequency. 
That process of sound -matching is fa- 
miliar to anyone who's used a piano 
or guitar tuner. 

Using The Calibrator. A scope's ver- 
tical amplifier gain can be checked 
by using the 1- volt -DC height of the 
Calibrator squarewave and compar- 
ing it with the vertical display grati- 
cule. The tine base can be checked 
by comparing the 1- millisecond cycle 
time for the squarewave against the 
horizontal display graticule. 

Ifs also easy to check passive, high - 
impedance scope probes (x 10, 
x 100) against the Calibrator's 
squarewave output. Because the Cal- 
ibrator rise time is very fast, any distor- 
tion in the waveform is due to a 
mismatch of probe compensation. 
The compensation should be ad- 
justed until the squarewave is restored 
on the scope's display. 

10 
"It's an emergency. The battery in my TV 

remote control died." 
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PC SERVICE 
(Continued from page 50) 

"set blaster" line, the key to having 
sound in nearly any game imagina- 
ble, configures the Sound Blaster 
portion of the card according to your 
system. 

The SoundMan Wave card has four 
Jacks on the back: Microphone, Line 
In, Line Out, and Speaker. The micro- 
phone jack is, of course, for con- 
necting a microphone. If you have an 
internal CD -ROM, the Line -In jack is 

not really needed. Instead, the CD- 
ROM drive will have either a three- or 
four -pin audio line -out connector on 
the back that connects internally to a 
three- or four -pin audio line -in con- 
nector on the sound card. Finding the 
right cable for that can be difficult if 
the equipment didn't come together 
in one package. Fortunately you can 
make them yourself with shielded ca- 
ble if you can find the right con- 
nectors. 

With an external CD -ROM drive like 
the Reno, the Line In jack on the back 
of the sound card connects to a line - 
out jack on the drive via a shielded 
cable with a stereo mini plug on each 
end. The Line Out jack lets you feed 
the sound card's audio output to a 
pair of amplified speakers or any 
other standard stereo equipment. The 
Speaker jack is the output of a small 
amplifier built into the sound card. 
That can drive a pair of unpowered 
speakers or eliminate the need to use 
batteries with some speakers that nor- 
mally need them. Some sound cards 
don't have as many inputs and out- 
puts as that, making them much less 
versatile. 

Troubleshooting. Okay, you've now 
installed your CD -ROM and sound 
card, and hooked up a pair of speak- 
ers or headphones. You boot up your 
computer and (1) it locks up or other- 
wise performs erratically, (2) your new 
multimedia gear fails to work, or (3) 

everything seems fine at first, but ei- 
ther the new equipment or something 
else installed in the machine fails to 
operate or locks up after a while. 
What gives? 

Sound cards, CD -ROM controllers, 
and other peripherals usually require 
that such things as IRQs, I/O base ad- 
dresses, and DMAs be set. If those are 

set improperly, hardware conflicts 
can develop that cause the new 
hardware, the old hardware, or both 
to malfunction. Even with devices that 
use install software that searches for 
and selects available Ines, etc., things 
can easily go wrong. So let's see what 
those settings are, and how to fix any 
conflicts that might occur. 

A peripheral needs an interrupt re- 
quest, or IRQ, so that it can signal the 
computer when it needs to talk to it. 

When the interrupt is generated, the 
computer runs a routine that lets it get 
data from the device and then return 
to what it was doing. The I/O base 
address lets the computer know 
where in its memory map the device 
is located. A DMA, or direct memory 
access, is a channel that allows data 
to be exchanged between the pe- 
ripheral and RAM without burdening 
the CPU. 

The key to getting a peripheral to 
work is to make sure that any selected 
IRQ, base address, or DMA isn't used 
by any other device in your computer. 
Also, it's sometimes necessary that the 
parameters be set to the same values 
on the peripheral's jumpers and in 
software that makes use of them. 

If you have a piece of hardware 
that is acting flaky or notworking at all, 
it is likely that you have an IRQ or other 
similar conflict. The first step in resolv- 
ing those conflicts is to document the 
settings of all other peripherals in your 
computer. Sometimes a piece of soft- 
ware, such as Microsoft's MSD.EXE (Mi- 
crosoft Diagnostics) can be helpful in 
locating conflicts. Other times, cards 
must be removed so that jumper set- 
tings can be noted. Devices that can 
cause conflicts are mice, sound 
cards, printers, modems, I/O cards, 
and more. One possible solution if 
you're at the end of your rope is to 
disable some device that you don't 
use, such as a serial port, if it's conflict- 
ing with the new one. But that should 
be a last resort only. With enough per- 
severance, you should be able to find 
happy settings for all of your comput- 
er's peripherals. Note that if your ma- 
chine is particularly "loaded," you 
might need to change the settings on 
several peripherals to find a workable 
combination. 

As we're shown, adding multimedia 
gear is not difficult if you know the 
piffalls and how to avoid them. Why 
not give it a try! 

TV TRANSMITTER 
(Continued from page 39) 

able from Ramsey Electronics allows 
the board to be mounted in the bot- 
tom half, and by lifting the top off, still 
be aligned. That also protects the un- 
derside of the board against shorts 
during alignment. You should inspect 
the solder side of the board carefully 
before mounting it in the case. 

Alignment. To align the TV Transmit- 
ter, you'll need a TV set and a source 
of video such as a VCR or camcorder. 
You'll also need a non -metallic tool to 
adjust coil L4 and transformer T1. A 
fresh 9 -volt battery can be used for 
alignment, but if you find it difficult to 
align, try doing it with a 12 -volt supply. 
Note that during alignment and test- 
ing, we found that the unit operated 
much better from 12 volts. If you find 
the same to be true, it is a simple mat- 
ter to add an external power jack to 
the unit and wire it to the appropriate 
points on the PC board. 

Tune a TV set to an unused channel 
between 2 and 6. The TV must have an 
indoor antenna connected directly to 
it; an outdoor antenna or cable won't 
work. Make sure both potentiometers 
are in mid -position and apply power 
to the Transmitter. Adjust L4 with a non- 
metallic tool until the TV screen goes 
blank. Then fine -adjust L4 for the 
"most- blank" picture. 

Connect the video and audio out- 
puts from a VCR to jacks J1 and J2 
(respectively) of the Transmitter. Then 
set a tape to play. You should see a 
picture on the TV screen; if you do, 
readjust L4 for the best picture; if you 
don't, check the board for any bad 
connections. Next, adjust R3 for the 
best picture brightness and R7 for the 
best overall picture. You might have to 
make another minor adjustment to L4 
after R3 and R7 are set. Finally, adjust 
T1 with a non -metallic tool for the best - 
sounding audio. That's all there is to it. 

The whip antenna should be fine for 
most in -home use. If you need more 
range, an external antenna can be 
connected to J3 (remember to install 
R12). But always keep in mind that it is 

your responsibility to make sure that 
your operation does not interfere with 
your neighbor's TV viewing. Besides, 
someone might be watching what 
you are watching! 
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FQpular Electronics 

C 
r 

Supplement to Popular Electronics 
August 1995 

Paperback Books 
GREAT BOOKS AT BUDGET PRICES 

100 RADIO HOOKUPS 

-#7 -$3.00 

First published in May, 1923 this 
popular booklet went into reprint 
editions nine times. It is packed 
with circuits, theory, antenna 
installation and tips on consumer 
radio receivers that were popular in 

the early 1920's. Antique radio buffs 
and those inquisitive about the early 
days of radio will find this booklet 
an exciting, invaluable and excellent 
reference into the minds of early - 
day radio listeners. Sorry, we 
cannot honor the original 25 -cent 
cover price. 

How to Use 
Op Amps 

E. A vN.n 

NL RIM MIL LiY.NRNV NO 7 l vv r' 

RADIO 
,; HOOKUPS -.t 

kliI1 tEh1AM 

= 

2 EDITION 
REVISED 

THE E.1.CO. 

HOW TO USE OP AMPS 
-BP88 -$5.95 
The engineer's best friend is the op 

amp. This basic building block is 

found in many circuits, analog and 

digital alike. The op amp finds many 
useful purposes such as: 

oscillators, inverters, isolators, 
high- and low- filters, notch and 
band -pass filters, noise generator, 
power supplies, audio, MIDI, and 
much more. Prepared as a 

designer's guide, some limited math 
is used, however engineers and 
hobbyists alike find it a useful text 
for their design needs. 

INTERNATIONAL RADIO 

STATIONS GUIDE -BP255 
-$9.95 

Provides the casual listener, 
amateur radio DXer and the 
professional radio monitor with an 

essential reference work designed 
as a guide for listening tothe 
complex radio bands. Includes 
coverage on Listening to Shortwave 
Radio, ITU Country Codes, 
Worldwide Radio Stations, 
European Long Wave and Medium 
Wave Stations, Broadcasts in 

English and more. 

International 

-i WIRELESS & 
ELECTRICAL CYCLOPEDIA 
-ETT1 -$5.75 
A slice of history. This early 
electronics catalog was issued in 

1918 It consists of 176 pages that 
document the early history of 
electricity, radio and electronics. It 
was the "bible "' of the electrical 
experimenter of the period. Take a 

look at history and see how far we 
have come. And by the way, don't 
try tc order any of the radio parts 
and receivers shown, it's very 
unlikely that it will be available. 

1 

ELECTRONIC TECHNOLOGY TODAY INC. 

P.O. BOX 240, Massapequa, NY 11762 -0240 

Name 

Address 

City State Zip 

L 

SHIPPING CHARGES IN 

USA AND CANADA 

$0.01 to $5.00 $2.00 

$5.01 to $10.00 $3.00 
$10.01 to 20.00 $4.00 
$20.01 to 30.00 $5.00 
$30.01 to 40.00 $6.00 
$40.01 to 50.00 $7.00 
$50.01 and above $8.50 

SORRY No orders accepted Number of books ordered 

outside of USA & Canada 

Total price of merchandise S 

Shipping (see chart) S 

Subtotal S 

Sales Tax (NYS only) 5 

Total Enclosed 5 

All payments must be in U.S. funds! ET01 J 
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Electronic and 
Scientific Products 

94 

AMAZING 
Mystery 
Levitating 
Device! 
Remember War of the World? Objects float in air and move to 

the touch. Defies gravity, amazing gift, conversation piece, magic 

trick or great science project. 

ANTIK Easy to Assemble Kit I Plans $19.50 

Laser Ray Gun 

Infinity Transmitter ++ 

DANGER 
SWORE LASER ROAMS 

AVOIDEYE OR SRN RAMIE 
TO DIRECT On SCATTER RADIATION 

CUSS MASSIMO= 

Advanced project produces a burst of light energy capable of 

burning holes in most materials. Hand -held device uses 

rechargeable batteries. 500 joules of flash energy excite either a 

neodynium glass, yag or other suitable 3' laser rod. This is a 

dangerous CLASS IV project (individual parts/assemblies 

available). LAGUNI Plans $20.00 

LAGUNIK Kit / Plans Price on Request 

Extended 
Play 
Telephone Recording System 
READY TO USE! Automatically controls and records on our X-4 

extended play recorder, taping both sides of a telephone 

conversation. Intended for order entry verification. Check your 

local laws as some states may require an alerting beeper. 

TAP2OX Ready to Use System $129.50 

Shocker Force Field/ 
Vehicle Electrifies 

Neat little device allows you to make hand and shock balls, shock 

wands and electrify objects, charge capacitors. Great payback 

for those wise guys who have wronged you! 

SHK1KM Easy to Assemble Electronic Kit $24.50 

Electric 
Charge 

Gun 

All New 

Technology! 

Stuns/immobilizes attackers up to 15 feet away! 

Legal in most state (not in NY, NJ, MA, WI) More knock -down 

power than most handguns No permanent injury ID coded 

Free 80KV stun gun with every purchase. 

ECGI Data Packet, Creditable toward purcase $10.00 

ECG10 Charge Gun, Ready to Use, w/Free 80KV Gun $249.50 

Homing / Tracking Transmitter 
Beeper device, 3 mile range. 

HOD1 Plans $10.00 HOD1K Kit / Plans $49.50 

Listen Through Walls, Floors 
Highly sensitive stethoscope mike. 

STETH1 Plans $8.00 ST.ETH1K Kit/Plans $44.50 

Telephone Line Grabber/ 
Room Monitor / Controller 
All New - The Ultimate in Home/Office Security & Safety! 

Simple to use! Call your home or office, push a secret tone 

on your telephone keypad to access: On premises sounds 

and voices Ongoing phone conversation wlbreak -in capability 

Up to 10 external electrical functions, lights, TV, alarms, coffee 

pots, heater, etc. CAUTION! Check legality with your state's 

attorney general's office before use for monitoring of voices. 

TELECOM2 Kit, includes PC Board $149.50 

TELECOM2 Ready to Use $199.50 

Visible Beam Laser 
Easy to build, RED Beam, visible for miles. Use for light 

shows, window bounce holography, cloud illumination and much 

more! LASIKM Kit w /1mw Laser Tube, Class II..........$69.50 
LAS3KM Kit w/2.5mw Laser Tube, Class IIIA $99.50 

Life is Precious - 
Protect it! 
Hard hitting 200.000 volts of 

crackling, sizzling plasma. Stuns an immobilizes most attackers 

STUN40 Ready to Use $69.50 
STUN10 Smaller Unit $39.00 

Ion Ray Gun 
Projects charged ions that induce shocks in people and objects 

without any connection! Great science project as well as a high 

tech party prank. 10G3 Plans $8.00 
10G3K Kit/Plans $69.50 

Invisible Pain 

Field Generator s ) 
Shirt pocket size electronic 

device produces time variant 

complex shock waves of intense directional acoustic energy, 

capable of warding off aggressive animals, etc. 

IPG7 Plans $8.00 IPG7K Kit/Plans ...$49.50 

IPG70 Assembled $74.50 

1000 Ft ++ 

otato Cannon 
NOTA TOY. Uses electronic or piezo 

ignitron. CAUTION REQUIRED! 
POT1 Plans 

(Dangerous Product) $10.00 

FireBall Gun 
Shoots flaming ball - two shot capacity 

Great for special effects and remote 
firestarkng. CAUTION REQUIRED! 
FIREBALL Plans (Dangerous Product) $10.00 411L 1111. 

TV & FM Joker / Jammer 
Shirt pocket device allows you to totally control and remotely 

disrupt TV or radio reception. Great gag to play on family or 

friends. Discretion required. 

EJK1KM Easy to Assemble Electronic Kit $24.50 

ATTENTION: ,,, 
High Voltage Fans! 
4,000 volts in the palm of your hand! Experiment 

with anit -gravity, hovercraft, ion guns, force fields, 

plasma guns, shock devices, wireless energy and 

electrical pyrotechnics. Input: 9-14VDC. 

MINIMAX4 Ready to Use S 1950 

T 

"Laser Bounce" Listener System 
NEW - Latest Technology! Allows you to hear sounds from a 

premises without gaining access. Aim at room window and listen 

to sounds from within via reflected laser light. Not for illegal use. 

Requires video tripods. 

LWB3K 5mw Laser and Receiver Kit $149.50 
LWB30 Ready to Use, includes Laser Gun Sight $199.50 

*5mw Visible Red Pocket Laser 
Utilizes our touch power control! 

VRL5KM Kit 1 Plans $ 74.50 

Electronic 
Hypnotism 

Puts subjects under control using highly effective electronic 

stimuli. Intended for parties and entertainment but must be used 

with caution, Includes valuable text book reference and plans. 

EH2 Plans and Text Book 19.50 

Automotive 

NEON! 
Easy -to- Install -- 
4-Tube Kit / I 

for Cars, Trucks, Vans! 
Available in Pink, Purple, Blue or Green 

- please specify color when ordering. 

RG4K (Specify Color) .$ 129.50 

Flash -To-Music Option for above 
kit FMU1 $ 29.50 

License Frame Kit 
(Specify Color) 
LIC1K S 24.50 

3 Mi FM 

Wireless 
Microphone 
Subminiature! Crystal clear, ultra sensitive pickup transmits 

voices and sounds to FM radio. Excellent for security, monitoring 

of children or invalids. Become the neighborhood disk jockey! 

FMV1 Plans.......$7.00 FMV1K Kit and Plans ....... $39.50 

Telephone Transmitter -3 Mi 
Automatically transmits both sides of a telephone conversation to 

an FM radio. Tunable Frequency Undetectable on Phone 

Easy to Build and Use Up to 3 Mile Range Only transmits 

during phone use. VWPM7 Plans $7.00 
VWPM7K Kit/Plans $39.50 

TION 
NLIMITED MC, VISA, COD, Checks accepted Please add 35.00 Shipping & Handling 

Dept PEM18, Box 716, Amherst, NH 03031 

Phone: 603 -673 -4730 FAX 603 -672 -5406 

CATALOG 
With many 

more items! 
Free with Order 
or send S1 P&H 

Order by Mail 
or by 24 Hour 

Orders -Only Phone 

800 -221 -1705 
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I 
The ultimate saving source 

VCR ALIGNEMENT TOOL KIT 
7 Assorted head & guide aligners 
VCR Head puller 
Retaining ring 
Spring hook 
Micro sc 
Hex key 
Fitted vinyl 
Soft zippered case 
3 Reversable screwdrivers 
(Small -Flat- Philips) 
Dimensions: 91 /z "(W) X 121/4 "(L) 

VCR HEADS 
1111L 

Order N° 

24 -3350 
24 -2800 
24 -0150 
24 -2475 
24-0275 
24 -0350 
24 -0475 
24 -0550 
24 -2550 
24 -1750 
24 -0650 
24-0775 
24 -0800 
24-0900 
24 -1075 
24 -1200 
24 -1375 
24 -3900 
24 -2000 
24 -1950 
24 -2625 
24 -2100 
24 -2300 

DAEWOO 
FUNAI 
GOLDSTAR 
GOLDSTAR 
HITACHI 
HITACHI 
JVC 
JVC 
JVC 
ORION 
PANASONIC 
PANASONIC 
PANASONIC 
PANASONIC 
PANASONIC 
PANASONIC 
PANASONIC 
PANASONIC 
SAMSUNG 
SHARP 
SHARP 
SONY 
TOSHIBA 

VIDEO NERD TESTER 
To determine wheth video head is in 
good conditio g the wear state 
of the vi `Indicating it on the 
meter. This as a tentative guid- 
ance for confirmin state of the 
video head.(Dim:4.7 "H . X1.2 "D) 

CABLES 

80 -05 
413050A 
513209C 
545-7952/9781 
545-8321 
PU-20850C 
PO-20014-B 
PDM2008A 
1590D00002 
VEH-0116 
VEHS-0095 
VEHS-0115 
VEHS-0385/0191 
VEHS-0015 

$16.50 
16.50 
14.99 
19.00 
16.50 
35.00 
28.50 
.32.50 
14.99 
16.50 
15.00 
14.99 
14.99 
14.99 
30.00 

VEHS-0077 28.00 
VEHS-0146 28.00 
VEHS-0495 41.95 
6900-370-011 14.99 
DDRMU0002HE21 16.50 
DDRM00004E10 35.00 
DRS84R 14.99 
70321991 14.99 

1 

Phu ++414:4,. z ,. CODE REO6 W 
(Excluding Alaska, Hawaii, S P.R.) 44' ` 0444,..11 

SNIP UP TO 5 Ib. FOR ONLY S395/ 2nd DAY AIR 

Call 1- 800 -325 -2264 
over 14,000 ori 

-conductors & and 

electronic part 

SEMICONDUCTORS 
29C 
Minimum 

Low Frequency 10 pieces 

Power Transistore per Item 

(AF driver,VCBO : 180V, 1.5A, 100 hFE) 

BD -135 (NPN -Si) Repl. ECG : 373 
BD -136 (PNP -Si) Repl. ECG : 374 

(Voltage Regulators) 
Item Mo. 

Repl. 
ECG M2 

7805 (Pos VR, 5V, 1A) . ... 960 
7806 (Pos VR, 6V, 1A) ... ... 962 
7809 (Pos VR, 9V, fA) . 1910 
7812 (Pos VR, 12V, 1A) . 966 
7818 (Pos VR, 18V, 1A) 958 
7824 (Pos VR, 24V, 1A) 972 
7905 (Neg VR, 5V, 1A) 961 
7906 (Neg VR, 6V, 1A) 963 
7912 (Neg VR, 12V, 1A) 967 
7915 (Neg VR, 15V, 1A) 969 
7918 (Neg VR, 18V, 1A) 959 
7924 (Neg VR, 24V, 1A) 971 

'. $20.00 
MINIMUM OR 

"r1 

R 

10 - 
Paces are vand imt l.luiv 31 95 

1414.4 

Up to 
60% Off 
On all 
replacement 

FLYBACK 
TRANSFORMERS 

Order N° 

63 -0425 
63 -0196 
62 -810 
63 -0286 
63 -0189 
63-460 
62 -850 
62 -860 
62-490 
62 -560 
62-601 
63-0475 
63 -0160 
63 -0203 
63 -810 
63 -0126 
63-840 
63-0112 
63 -0170 
63-0113 
63 -0346 

CURTIS -MATHES 
DAEWOO 
EMERSON 
EMERSON 
GOLDSTAR 
GOLDSTAR 
HITACHI 
HITACHI 
PANASONIC 
PANASONIC 
PANASONIC 
RCA (original) 
SAMSUNG 
SAMSUNG 
SHARP 
SHARP 
SHARP 
SONY 
SONY 
SONY 
SONY 

471-05200 $19.00 
DCF-1577 11.50 

04-321-4002 14.90 
04-321-4003 12.50 
154-074R 12.50 
154-122E 11.99 

243-4391 16.50 
243-4401 13.99 
TLF-14617F 14.50 
TLF-14530F 19.50 
TLF-14706F 19.95 
1455864-501 19.95 
FCC-1415AL 11.50 
FCK-1415AL 11.50 
RTRNF-0003PEZZ 12.50 
RTRNF-0011PED 12.50 
RTRNF-0015CEZZ 12.50 
1-439-254-13 12.50 
1-439-254-00 12.50 
1-439-273-00 15.99 
1-439-235-00/11/21 17.00 

POPULAR SEMIS ( Minimum lo pieces per 

CONNECTORS 
F Male for RG 59/0 Cable 

1/4" ring included 
Order N° 15 -0459 
Minimum 100 pieces 

$1.49 2SD -1398 
0.99 2SD -1426 
1.49 2SD -1427 

2SD -871 2.29 2SD-150, 1.69 

D Sub Connector 22C 
25 Pins Solder Type 

Order N °15.0976 - -- -Male 
Order N °15 -0973 - - -- Female 
Minimum 10 pieces per item 

Minimum 

1299 SONY Type 
ànasëllü 

4 .. - 460 Universal Type 
Minimum 10 pieces per Item 

SPLITTERS 
Zinc die cast UHFNHF /FM 

Order N° 750.5 -900 MHz 

A .... 55 -610 2Way 
B....55 -640 3Way 
C ... 55 -670 4Way 
Minimum 10 pieces per Item 

351 35C 

UNIVERSAL AC /DC CONVERTERS 
Multi -Output AC /DC Wall Outlet Adaptor 
Order N° 

40 -001 (1.5, 3, 4.5, 6, 7.5, 9, 12V DC) 
40 -002 (3, 4.5, 6, 7.5, 9, 12V DC) 
40 -003 (3, 4.5, 6, 7.5, 9, 12V DC) 

LED power indicator 
Polarity Reversing Switch 
Switchable 110/220VAC 50/60 Hz 

6' Molded Cable with Multi- connector 

Minimum 5 pieces (No Mixing Please) 

Order n5 Specs Now 

3' TEST TIP TO BAHAMA PLUGS 
Black and Red set 

Minimum 10 Pieces 

Order N° 56 -1006 

UHF/VHF /FM 
Indoor usage 
7 

191 

Order N° 55 -120 
Minimum 10 pieces 

-145 890 
17 -155 25ft.... $1.10 

UNIVERSAL DUAL TV ANTENNA 
5 sections 91/2" collapsed 39" extended 

40 -001 18W -1000mA $2.75 
40-002 9W - 500mA 2.25 
40 -003 5W - 300mA 1.99 

00, 
Io 

'quo « u.zw or. 11.:4 CODE REO6 
4v441. o44.4Z41 

4225 N.W. 72nd Ave. Miami Florida 
Tel. : (305) 716 -1016 Fax : (305) 594-6 

Order N° 58 -205 Minimum 10 pieces 

DIGITAL MULTIMETER 
Overload protection on all ranges 
Diode test function Built -In tilt stand. 
Polarity & Overload indicators 
Withstands 5' drop.- Includes Fuse & spare 
2000 Hr Battery life(9V) Test leads. 
DC Voltage range: 200mV- 1000V. 
AC Voltage range: 200V,750V. 
DC Current: 2- 200mA,20A 
Resistance: 20012 -20MO. 
Dim.: 6 1/2'(H) x 3 1/4 "(W) x11/21 

Order N2 50 -047 

Matching Tarnsformers 
F -59 push on to twin 

lead 4 -ft cable 
w /F -59 Conn. 

75 -300 
VHF _/ Order N° 55 -170 

Minimum 10 pieces 

69C 

10 COLOR CODED LEADS Order N° 56 -500 
HEAVY DUTY 
10 Total Leads 2 each 
Black, Green, Red, Yellow, White 

11" Long Wire Lead 
Insulated 11/2' Alligator Clips 
20 Gauge Wire Size Minimum 5 pieces 

6 OUTLETS POWER STRIP 
A.C. 125Volt, 15 Amp.(4 feet Cord) 
Lighted Switch 
Reset Circuit Breaker 

Minimum 2 piece: 

Order N4 40 -029 

INDOOR TV ANTENNA 
UHF / VHF / FM 10" metal dish 
Antenna Length ar extended 

Tuning / Rotator Knobs 
Base dimensions ( 6 3/4" X 9' ) 

Order N° 58 -1025 'Ivory Color" 
Order N° 58 -1059 "Black Color' 
Minimum 2 piece:. per item 

CIRCLE 137 ON FREE INFORMATION CARD 
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CALL TOLL FREE 
1- 800 -292 -7711 

1- 800 -445 -3201 (Can) 
C &S SALES 

EXCELLENCE IN SERVICE 
Line Tracker 

MV -963 

$52.95 
(Infra -red Sensor) 
The robot follows 

a black line 
on white paper 

Preassembled PCB 

Robotic Arm 
Y -01 

$49.95 
(Wired Control) 

Movement grabs 
& releases, 

lifts & lowers, 
pivots from side to side 

Digital 
Multimeter 

EDM -83B 

$175.00 
Almost every 

feature available 
Bargain o 

the decade 

Elenco 
LCR + DMM 

LCM -1950 

$79 
12 Functions 

Freq to 4MHz 
Inductance 

Capacitance 

3 -3/4 Digit Multimeter 
BK -390 

a.'. $139.00 
0.1% DCV accy 

Analog bar graph 
Auto /manual ranging 

Capacitance meas 
Temperature probe 

Triple Power 
Supply 
XP -620 

By Elenco 
e4" $75.00 

3 fully regulated supplies; 1.5 -15V @ 
1A,- 1.5to- 15V @1Aor3- 30V @1A 

& 5V @ 3A Kit XP -620K $49.95 

AM /FM Transistor 
Radio Kit 

with Training Course 
Model AM /FM 108 

$29.95 
14 Transistor, 5 Diodes 
Easy to build because 

schematic is printed on the PCB 
Makes a great school project 

Model AM -550 AM Only $17.95 

Dual -Display 
LCR Meter 

w/ Stat Functions 
B +K Model 878 

$239.95 
Auto /manual range 

Many features 
with Q factor 

High Accuracy 

Stereo Cassette Player 
Kit 

Model 
TR -18K 
$16.95 

Headphones 
Included 

Digital 
Capacitance 

Meter 
CM -1555 

$49.95 
Measures capacitors 
from .1 pf to 20,00011f 

Digital 
Multimeter Kit 

w/ Training Course ` "`,T 

M -2665K 

WRITE FOR 
FREE CATALOG 

Electronic Tool Kit Model TK -1000 
A professional organizer tool kit at affordable prices. No 
student should be without this unique tool kit that holds alf 
the tools you need. 
Including: 
Diagonal Cutter 
Long Nose Pliers 
6" Wire Stripper 
Solder 60/40 
6" Screwdriver 
6" Phillips Driver 
Safety Goggles 
IC Puller 
3pc Nut Drivers 
Iron 25W 
Iron Stand 
Solder Wick 
Desoldering Pump 
5 pc Solder Ease Kit 
6.c Precision Screwdrivers 

$39.95 

i 

Digital ® LCR Meter 
LCR -680 

$79.95 
3 -1/2 Digit 

LCD Display 
Inductance 

1 uH to 20MG 

Frequency Counter 
F -1225 

$225.00 
8 Digit LED display 

Wide meas range 
High sensitivity 

Data hold function 
Input impedance 1 MG or 50G 
10:1 input attenuation function 

$49.95 
4,4 Full function 34 ranges 

Ideal school project 
M -2661 Assembled $55.00 

Quad Power 
Supply 
XP -581 

By Elenco 
$79.95 

Four supplies in one unit; 2 -20V © 2.5A, 
5V @ 3A, -5V @ .5A and 12V @ 1A. All 

regulated and short protected 

Function Generator 
Blox 

#9600 
By 

Elenco 
$29.95 

Kit $28.95 
Sine, Triangle, Square Wave 

Kit TT -400K $19.95 
Assembled TT -400 $26.95 

Function Generator 
GF-8026 

$239 

Int/Ext 
Operation 

Sine, Square, Triangle, Pulse 
Ramp, .2 to 2MHz, Freq Ctr 

Fluke Multimeters 
(All Models Available Call) 

Scooemeters 70 Series 
$1,795 Model 7011 $69.95 

Model 7311 $97.50 
$62.95 Model 7711 $149 
$84.95 Model 7911 $175 

80 Series 
Model 87 $289 

Model 97 
10 Series 
Model 10 
Model 12 

20 Series 
Model 2911 $175 

High Current DC 
Power Supply 

BK -1686 $169.95 
3 to 14 VDC Output 

12A © 13.8V 
For servicing high 

power car stereos, 
camcorders, ham radios, etc. 
Connect 2 or more in .arallel 

Learn to Build & Program 
Computers with this Kit 

MM -8000 
By Elenco 
$129.00 

From scratch you build a complete system. 
Our Micro -Master trainer teaches you to 
write into RAMs, ROMs and run a 8085 
microprocessor, which uses similar 
machine language as IBM PC. 

WE WILL NOT BE UNDERSOLD C &S SALES INC UPS SHIPPING: 48 STATES 5% 

IL RES 7.5% TAX ($3 min $10 mast 1245 ROSEWOOD, DEERFIELD, IL 60015 
OTHERS CALL FAX: 708 -520 -00$5 (708) 541 -0710 

Wide Band 
Signal 

Generators 
SG -9000 

$124.95 
RF Frequency 100K- 450MHz 

AM modulation of 1 KHz Variable 
SG-9500 150MHz $239.00 

Digital /Analog Trainer 
Complete Mini -Lab For Building, 

Testing, Prototyping Analog and Digital 

By Elenco 
in U.S.A. 

XK -525 

$159.95 
Kit 

XK -525K 
$129.95 

Designed for school projects, with 5 built -in 
power supplies. Includes a function generator 
with continuously variable, sine, triangular, 
square wave forms. All power supplies are 
regulated and protected against shorts. 

15 DAY MONEY BACK 
GUARANTEE 

FULL FACTORY WARRANTY 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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FREE PROBES 
WITH ALL 
SCOPES 

ELENCO HITACHI B +K 
SCOPES 

AT GUARANTEED LOWEST PRICES 

QUALITY- ELENCO OSCILLOSCOPES 
2- YEAR WARRANTY 

60MHz 
S -1360 $775 

Delayed Sweep 

S -1365 $849 
Cursor Readout 

Voltage, Time 
Frequency differences 
displayed on CRT 

40MHz 
S-1340 $495 

2- Channel 

S -1345 $575 
Delayed Sweep 

Beam Find 
Component Tester 

25MHz 
S -1325 $349 

2- Channel 

S -1330 $449 
Delayed Sweep 

Beam Find 
Component Tester 

2,e/te«da&e Equiftoceat at Alig tela&le Priem. 

HITACHI POPULAR SERIES 
V -212 - 20MHz, 2 Channel 
V -222 - 20MHz, DC Offset 
V-422 - 40MHz, Dual Trace 
V -522 - 50MHz, Dual Trace 
V -523 - 50MHz, Delayed Sweep 
V -525 - 50MHz w/ Cursor 

$425.00 
$695.00 
$849.00 
$975.00 
$995.00 
$1 069.00 

HITACHI COMPACT SERIES SCOPES 

V-660 - 60MHz, Dual Trace $1,375.00 
V-665A - 60MHz, DT, w /cursor $1,449.00 
V -1060 - 100MHz, Dual Trace $1,549.00 
V -1065A - 100MHz, DT, w /cursor $1,695.00 
V -1085 - 100MHz, QT, w /cursor $2,125.00 
VC -6045A - 100MHz, Digital Stor CALL 
VC -6025A - 50MHz, Di. ital Stor CALL 

WRITE FOR 
FREE 
CATALOG 

B+K 20MHz 
2 Channel 

Wade/ 2120 $389.00 

4Aili 
I 

Delayed Sweep 
N.del 2125 $539.95 
40MHz DUAL -TRACE 

1 mV /div sensitivity Wad 1541E Video sync separators 
Z axis input 

Single sweep 
V mode -displays 2 signals 

unrelated in frequency 

$749 95 

60MHz DUAL -TRACE 

Nadel 2160 

$949.95 

1 mV /div sensitivity 
Sweep to 5ns /div 

Dual time base 
Signal delay line 

Component tester 
V mode -displays 2 signals 

unrelated in frequency 

100MHz THREE -TRACE 
1 mV /div sensitivity 

716setel 2190 Sweeps to 2ns/div 
Dual time base 

$1,379.95 Signal delay line 
19kV accelaerating voltage 

Calibrated delay time multiplier 

20MHz ANALOG with 
DIGITAL STORAGE 

20MHz analog bandwidth 
20MS /s sampling rate 

2k memory per channel 
20MHz equivalent 

time sampling 

Model 2522,4 

$869.95 
Elenco DS -203 20MHz, 10MS /s FLUKE SCOPEMETERS 
Digital Storage Oscilloscope 

2K Word Per Channel Plotter Output 

$749 8 Bit Vert. Resolution 2348 Pts Hor. 

Resolution Much More -.... 

A handheld instrument that combines a 

50MHz, 25MS /s dual channel digital storage 
oscilloscope with feature -packed 3000 count 
digital multimeter. 

71eidd 93- $1,225 
7#44. el 95 - $1,549 
7X,d..Z 97-$1,795 

Autoset, automatically 

sets voltage, time & trigger 

Multimeter display; 

3 -2/3 digits ( >3000 counts) 
True RMS volts; AC or 

AC +DC up to 600V 

C &S SALES INC. CALL TOLL FREE l, 15 DA MONEY BACK 
W 

GUARANTEE wrl FULL FACTORY WARRANTY 
1245 ROSEWOOD. DEERFIELD, IL 60015 1 -800- 292 -7711 ALL PRODUCTS ARE FACTORY NEW 
FAX: 708 -520 -0085 (708) 541 -0710 1- 800 -445 -3201 (Can) Ira." PRICES Stl BJECT TO CHANGE WITHOUT NOTICE 
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ALFA ELECTRONICS ;;5;';',;.'/'-,ls, 
/:l ///.,,/::,,- 

DMM 89 $199.95 
Most Advanced DMM 
All Purpose & Communication 
-80.7 to 81.4 dBm with 40 -12000 

20 reference impedances 
True RMS 
Frequency counter: 0.01 Hz -10MHz 
Capacitance: 1 pF- 50,000µF 
Measure AC volt to 20kHz 
5000 counts, 0.1% accuracy 
Auto/manual range, fast bar graph 
Min/Max/Ave/DH/Relative/Zoom 
Auto power off 
Input warning 
Splash proof 
V* amp, ohm, logic, diode, continuity 
Ruggerdized case 
Rubber holster included 

LCR Meter 131D 
$229.95 

Most Advanced LCR 
Dual display:UG or C/D 
Inductance: 0.1µH -1000H 
Capacitance: 0.1 pF- 10,000µF 
Impedance:) mO -10MO 
0.7% basic accuracy 
Auto /manual range 
Dissipation factor & O factor 
Serial & parallel mode 
Relative mode for comparison 
and to remove parasitics 

Statistics, tolerance, 
Best for design, incoming 
testing & production 

SMD and chip component 
test probe $25.00 

[at t41 14 
C 

4.4201.1414..4 

I 

a d : 

"._..__......._..,- ....... 4 DC Power Supply 
E 

ÿ 

PS-303 $159.00 
0.30 VDC , 0-3A output 

( Constant voltage 8 constant current mode 1E3 1EZ11 1E31 ICJ 
1 0.02%+ ZrnV line regulation 

0.02% + 3mV load regulation 
1 mVrms raise and ripple 
Short droit and overload protected 
PS -8200 with digital voltrneter $179.00 
Also available: 30V/5A, 60V/3A, 60V/5A 

16V /10A, 30V /10A 

0.waw.ro-.ua`,.+wt +w+nse4,14,..+aA 

DMM 2360 
$119.95 

DMM +LCR Meter 
Very Versatile DMM 
Inductance: 1 pH -40H 
Capacitance: 1 pF -40µF 
Frequency: 1 Hz - 4MHK 
Temperature: -40-302 F 
TTL Logic Test: 20MHz 
Diode, Continuity 
Volt, Amp, Ohm 
3999 count display 
Peak Hold 
Auto power off 
Ruggerdized case. 
Temperartre probe ñc1ded 
Rubber Holster $8.00 

LCR Meter 814 
$189.95 

Best Resolution LCR 
Inductance: 0.1 pH -200H 
Capacitance: 0.1 pF- 20,000µF 
Resistance: 1m0-20M0 
1% basic accuracy 
Dissipation factor indicates leakage 
in capacitor and Q factor in inductor 
Zero adjustment to reduce parasitics 
Best for high frequency RF 
SMD and chip component test probe 
$25.00 
LIMITED QUANTITY SPECIAL 
DIGITAL LCR METER $74.95 
0.1pF, 11.1H, 10m0 resolution 

:1 .122.21ME2E21 

DMM 20 
$74.95 

Inductance: l µH -40H 
Capacitance: 1 pF -200µF 
Frequency: 1 Hz -20MHz 
Volt, amp, ohm, diode, 
20 Amp AC/DC current 
Transistor HFE 
Continuity, duty % 
Peak hold /Max 
Ruggerdized case 
Rubber holster $8.00 

Full line of DMMs, 
economy, compact, 
ruggerdized, solar cell 
automotive, heavy 
duty, industrial 
starts from $15.95 

20 MHz Oscilloscope with Delay 
Sweep PS -205 $429.95 
Dual Trace, Component test, 6" CRT, X -Y Operation, TV 
Sync, Z- Modulation, CH2 Output, Graticule Ilium, 2 probes 
each has 31,310 switch. Best price with delay sweep. 
PS -200 20 MHz DUAL TRACE $339.95 
PS-400 40 MHz DUAL TRACE $494.95 
PS-405 40 MHz DELAY SWEEP $569.95 
PS 605 60 MHz DELAY SWEEP $769.95 

Scope Probe: 60MHz 31, 310 $15, 100MHz 31, 310 $22 

250MHz 31, 310 $29, 250MHz 3100 $39 

` -Z74_ ,gil 

RF SIGNAL 
GENERATOR 
SG -4160B $119.00 
100 kHz- 150MHz sinewave in 6 

ranges 
RF Output 100mVrms to 35 MHz 
Internal 1 kHz, External 50Hz -20kHz 
AM modulation 
Audio output 1 kHz, 1 Vrms 

RF SIGNAL 
GEN. /COUNTER 
SG -4162 AD $229.95 
Generates RF signal same as 
SG -4160B 
6 digit frequency counter 1 Hz - 150 
MHz for internal and external 
source Sensitivity <50mV 

a 

Fluke Multimeter 
Fluke 12 $84.95 
Holster C -10 $10 
Fluke 70 II $67.5 
Fluke 73 II $94 
Fluke 75 II $129 
Holster C -70 $16 
Fluke 77 II $149 
Fluke 79 II $169 
Fluke 29 II $169 

Fluke 83 $225 
Fluke 85 $259 
Fluke 87 $287 

Fluke 97 
Scope Meter$1785 

Frequency Counter 
FC -1200 $129.95 
Frequency 0.1 Hz -1.25G Hz 
Display: 8 digit LCD 
Period: 0.1 -0.1s 
Records Max/Min /Average 
Data hold, relative mode 
Telescoping antenna $8.00 
Deluxe case $5.00 
Also Available: 
AC /DC clamp meter,Light meter, 
Thermometer, pH meter High 
voltage probe, Digital caliper, 
Anemometer Electronic scale, Force gauge,'Tachometer, 
Stroboscope, Humidity & EMF 
adapter, Sound level meter, 
Frequency counter SWR/field 
strength /power meter, Dip meter 

Digital Storage Scope 
DS-203 20MHz, 10M Sample/sec $729.95 

DS-303 30MHz, 20M Sample/sec $849.96 
DS-303P with RS-232 Interface $1,049.96 
Switchable between digital and analog modes 
2 K word per channel storage 
8 bit vertical resolution (25 LereUdiv) 
Expanded Timebase 10ms/div - 0.5 s/div 
Refresh, Roll, Save all , Save CH2, Pre-Trig 

Plotter control 

DC Power Supply Triple Output 
PS -8202 $499.95 
Two 0-30 VDC , 0-3A outputs 
One fixed 5VDC, 3A output 
Capable of Independent or tracking operation 
Constant voltage and constant errent mode 

, Far digital meters for volt and curent display 
Excelent regulation and low ripple 
Start circult and overload protected 
Also available: 30V/5A triple output $549.95 
Dual tracking 30V13A, 30V/5A, 60V/3A, 60V/5A 

AUDIO GENERATOR 
AG -2601A $119.00 
10Hz - 1 MHz in 5 ranges 
Output 0-8Vrms sinewave 

0- 10Vp -p squarewave 
Synchronization: +3% of oscillation 

frequency per Vrms 
Output distortion: 

0.05% 500Hz - 50kHz 
as % 50Hz - 500kHz 

Output impedance: 600 ohm 

AUDIO 
GEN. /COUNTER 
AG- 2603AD $229.95 
Generates audio signal same as 
AG -2601A 
6 digit frequency counter 1Hz- 
150MHz for internal and external 
sources Sensitivity <50mV 

FUNCTION GENERATOR 
FG -2100A $169.95 
0.2 Hz -2 MHz in 7 ranges 
Sine, square, triangle, pulse and ramp 
Output: 5mV- 2OVp -p 
1% distortion, DC offset + 10V 
VCF: 0 -10V control frequency to 1000:1 

FUNCTION GEN /COUNTER 
FG- 2102AD $229.95 
Generates signal same as FG -2100A 
Frequency counter 4 digits 
Feature TEL and CMOS output 

SWEEP FUNCTION 
GEN. /COUNTER $329.95 
0.5Hz to 5 MHz in 7 ranges 
Sweep: Linear 10:1/Log 10:1 20ms to 2s 
AM Modulation 
Gated Burst, Voltage Control Generator 
Generator Control Voltage & 6 digit counter 
1Hz-10MHz for internal & extemal sources 

ALFA ELECTRONICS (800) 526- 2532/(609) 520 -2002 15 DAY MONEY BACK GUARANTEE .1 YEAR WARRANTY 

FAX:(609) 520-2007 CALL OR WRITE FOR FREE CATALOG AND BEST OFFER. 
741 Alexander Rd., Princeton, NJ 08540 Visa, Master Card, American Express, COD, Purchase Order Welcome 
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Check Out These Deals From 
CIRCUIT SPECIALISTS! 

Circuit Specialist's Positive Photo Resist 
Pre -Sensitized Printed Circuit Boards 

These pre- sensitized printed 
circuit boards are ideal for 
small production runs. They 
provide high resolution and 
excellent line width control. 
High sensitive positive resist 
coated on 1 oz. copper foil 
allows you to go direct from 
your computer plot or artwork 
layout. No need to reverse art. 

Single- Sided, I oz. Copper Foil on Paper Phenolic Substrate 
PRICE EACH 

CAT NO DESCRIPTION 1 10 50 
PP101RE 100mm x 150mm/3.91" x 5.91" $2.55 $1.90 $1.70 
PP114RE 114mm x 185mm/4.6" x 6.6" 2.98 2.45 1.98 
PP152RE 150mm x 250mm/5.91" x 9.84" 5.40 3.98 3.60 
PP153RE 150mmx300mm /5.91 "x11.81" 6.15 4.48 4.10 
Single- Sided, 1 oz. Copper Foil on Fiberglass Substrate 

PRICE EACH 
CAT NO DESCRIPTION 1 10 50 
GS101RE 100mm x 150mm/3.91" x 5.91" $ 3.90 $2.98 $2.60 
GS114RE 114mm x 185mm/4.6" x 6.6" 4.80 3.49 3.20 
GS152RE 150mm x 250mm/5.91" x 9.84" 8.69 5.98 5.78 
GS153RE 150mm x 300mm/5.91"x 11.81" 10.20 7.20 6.80 
Double -Sided, 1 oz. Copper Foil on Fiberglass Substrate 

PRICE EACH 
CAT NO DESCRIPTION 1 10 50 
GD1O1RE 100mm x 150mm/3.91" x 5.91" $ 5.07 $3.68 $3.38 
GD114RE 114mm x 185mm/4.6" x 6.6" 5.95 4.29 3.99 
GD152RE 150mm x 250mm/5.91" x 9.84" 10.47 7.39 6.98 
GD153RE 150mmx300mm /5.91 "x11.81" 11.95 8.69 8.30 

Etching Chemicals /Ferric Chloride 

A dry concentrate that mixes with water to 
make 1 pint of etchant, enough to etch 400 
sq. inches of 1 oz board. 

PRICE EACH 
CAT NO DESCRIPTION 1 5 
ER -3RE Makes 1 pint $3.50 $2.75 

Developer 

This product is used as the developer on our 
positive photo -resist printed circuit boards. 
Includes instructions. 50 gram package, mixes 
with water, makes 1 quart. 

PRICE EACH 
CAT NO DESCRIPTION 1 10 25 
POSDEVRE Positive Developer $ .95 $ .80 5 .50 

Etching Tank 

CAT NO 
ETI ORE 

REDUCES ETCHING TIME! 

This attractive injection moulded de- 
signed tank is ideal for etching your 
PCBs. It includes a thermostatically 
controlled glass heater, electric agi- 
tator and PCB hanging accessories. 
Measuring graduations are included. 
Maximum PCB size is 160mm x 250mm 
or 200mm x 250mm w/o heater. Typi- 
cal etching time is 4 minutes. 

DESCRIPTION PRICE 
Etch Tank System $52.00 

QUANTITY PRICING DOES NOT APPLY TO MIXED ITEMS! 

Electronic Soldering System 

Here's the ideal solution when Tempera- 
ture Control is required. Easy to use slide 
control allows user to set system from 300 °F 

to 840 °F. Voltage to iron from control unit 
is 24V. Iron heating power is48W. Replace- 
able 5.3mm tip is standard. Replacement 
irons and tips are available. 

PRICE EACH 
CAT NO DESCRIPTION 1 5 

SL ORE Temperature Controlled $56Áo `350.00 
Soldering Iron 

SL24VRE Spare 24V Soldering Iron 10.50 7.50 

Electronic Soldering SystemAs LOW 
with LED Display AS $7500 

Deluxe temperature controlled system with 
LED display for maximum accuracy. Tem- 
perature is adjustable from 160 ° -480°C (320° - 
900°F). Iron heating power is 48 Watts. Runs on 
24V from controller unit. Replacement irons 
and tips are available. Tip size is 5.3mm. 

PRICE EACH 
CAT NO DESCRIPTION 1 5 

SL30RE Deluxe Soldering System $86.00 $75.00 
SL24VRE w /LED Spare 24V Soldering 10.50 7.50 

Iron for SL10 or SL30 

Repiarxnm_nl'ripe. 

aa, . 

Replacement Tips for SL 10/SL30 

We now offer a variety of replacement tips 

rr-s o 
for the SL10 /SL30 soldering stations. 

823 
r+J 

PRICE EACH 

: e CAT NO DESCRIPTION 1 5 
821 RE 1/32' Pencil lip $1.39 $1.19 

825 822ßE 1/32" Pencil Tlp 1.39 1.19 
823RE 1/64" Pencil Tip 1.39 1.19 

8:`6 sr 824ßE 
825ßE 

1/16" Chisel Tip 
l,ß' Chisel Tip 

1.49 
1.49 

1.29 
1.29 

ö'27 826ßE 3/64" Chisel lip 1.49 1.29 
INIMIONF.f- 827RE 3gxr Pencil Tip 1 .59 1 39 

RECEIVE YOUR 
FREE COPY OF 
OUR 100 PAGE 
CATALOG! 
Its chock full of all types of elect- 
ronic equipment and supplies. We've 
got I.C.'s, capacitors, resistors, pots, 
inductors, test equipment, bread- 
boarding supplies, PC supplies, industrial computers, 
data acquisition products, personal computers and 
computer parts, plus much, much more. FAX us your 
name and address or ca11800 -528 -1417, ext. 5 and leave 
a message on our catalog request line. 
CIRCUIT SPECIALISTS, SINCE 1971 

800- 528 -1417 
602 -464 -2485 

602- 464- 5824(FAx) 
WE ACCEPT: 

VISA, Mastercard, Discover Card 
& American Express 

.° OUTPERFORM 
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I Toll Free, 24 Hours! 800 -445 -7717 Fax Orders 800 -448 -1084 Fax Facts 317 -849 -86831 ® Computer BBS Modem & Fax/Modem, 317 -579 -2045. Toll Free Tech Support, Dial 800 -874 -3468 
T 1 International Fax: en Espanol, en Francais, und auf Deutsch, or just fax in plain English to: 317 -849 -8794 I 

MEMO 

OGet instant tech information FREE from your Fax or Computer! 
You can obtain specs, freq. info, software and more from our automated services. For fax facts, call from your stand 

COMMUNICATIONS 

ITotal Coverage Radios 
TRIDENT 
TR 120 OXLT 
AM Broadcast to 
Microwave 1000 Scan 
Channels $389.00 
500KHz to 1300MHz coverage in a 
programmable hand held. Ten scan 
banks, ten search banks. Lockout on 
search and scan. AM plus narrow 
and broadcast FM. Priority, hold, 
delay and selectable search increments. Cell 
Lock. Permanent memory. 4 AA ni -cads and 
wall plus cig charger included along with belt 
clip, case, ant. & earphone. Size: 6 7/8 x 1 3/4 x 
2 1/2. Wt 12 oz. Fax fact document # 205 

TRIDENT 
TR4500 $449 
2016 Channels 
1 to 1300MHz 
Cm pater Control 
62 Scan Banks, 16 

Search Banks, 35 Channels 
per second. Patented Computer control for 
logging and spectrum display. AM, NFM, 
WFM, & BFO for CW /SSB. Priority bank, 
delay/hold and selectable search. Cell Lock 
Permanent memory. DC or AC with adaptors. 
Mtng Brkt & Antenna included. Size: 2 1 /4H x 5 

5/8W x 6 1 /2D. Wt. llb. Fax fact #305 

TRIDENT 
TR980 $279.00 
125Channels 
5MHz to 
99 9M H z 

Most Economical receiver in 
its class, offers AM, NFM Wide FM, 
modes. 5KHz increments. Delay & 
hold & Search. Cell Lock NiCads, chger & whip 
ant. Size: 5 7/8H x 1 1 /2W x 2 D.Wt 14oz. 

alone fax machine and follow the voice prompts. Use the BBS from your modem of fax/modem equipped computer. 
Dial 317 -849 -8683 for fax back service, or dial 317 -579 -2045 for our computer bulletin board service. 

'Continuous Coverage I Shortwave Radios 

Three new Bearcat units offer 
expanded coverage and more memory 
than before. The 890 offers 200 
channels, base /mobile operation, VFO 
tuning, service search, weather alert, 
search and store, and more. The 2500 
hand held has 400 channels, fast scan 
and more. The Bearcat 8500 has 500 
channels in 20 banks, VFO, auto 
store, alpha numeric display, 10 
priority channels, aux tape output 
jacks, and coverage to 1.3 Gigahertz. 

Sangean ATS -818CS $219.95 
Sangean ATS -818 $184.95 
Sangean ATS -803A $169.95 
Sangean ATS -808 $179.95 
Sangean ATS -606 $149.95 
Sangean ATS -606P $169.95 
Sangean ATS -800 $89.95 
Grundig YB400 $219.00 
Grundig Satelit 700 $399.00 

Bearcat 2500XLTA hand held $349.95 
Bearcat 8500XLTC mobile .5389.95 
Bearcat 890XLTB mobile .5259.95 
25- 1300MHz, 500 ch. in 8500, 400 in 2500. 890 has 200 ch& 
29- 956MHz All cell locked. Feaurs include turbo scan, WO, search 
and store, Priority, LCD display, and more. Fax Facb474,475,476 

Mobile Scanners 
TRIDENT 
TR2C 
Police & CB 
$69.95 

Scans police pre- 
programmed by state channel plus the CB 
channel of your choice. Also has Mobile 
Repeater and Weather. Extra cost option of CB 
and laser detectors built in. Compact size allows 
for dash or visor mounting. Mtng hardware and 
power connectors included. Size: 5 5/8 x 4 7/8 x 
1 3/4. Wt: 1.5lbs. Fax fact #580 

Bearcat 700AX 50Ch w /800 $159.95 I 

Hand Held Scanners 
Bearcat 200XLTN 
$209.95 200 Channels 800 MHz 
Ten scan banks plus search. Covers29- 
54, 118 -174, 406 -512 and 806 - 
956MHz (with cell lock). 
Featuresscan, search, delay, 10 
priorities, mem backup, lockout, 
WX search, keylock. Includes NiCad 
& Chrgr. Size: 1 3/8 x 2 11/16 x 7 1/2. 
Bearcat 120XLTJ 100Ch H/L/U $149.95 
Bearcat 150XLT 100Ch H/L/U /8 $199.95 
Bearcat 220XLTJ 200 Ch H/L/U /8 $249.95 
Coverage of above hand helds is: 29 -54, 136 -174, 406 -512, and 
800MHz band as indicated. Fax facts #475 

Table Top Scanners 
Bearcat 855XLTE 50 Ch w /800 $159.95 
Bearcat 142XLM 10Ch H/L/U $ 73.95 
Bearcat 147XLJ 16 Ch H /L/U 5 89.95 
Bearcat 172XM 20Ch H/L/U /Air $124.95 
Bearcat 145 16Ch H /L/U $ 79.95 

Accessories & Etc. 
Bearcat 350A 50 Ch H/L/U $119.95 ,". -. -- 

Bearcat 560XLJ 16 Ch H/L/U $ 89.95 Mag Mount Mobile Ant MA100 

Bearcat 760XM100Ch H/L/U /Air/800 $219.95 
Base Ant. 25- 1000MHz AS300 
Pre -Amp .1- 1500MHz GW2 Bearcat T2 state /state scan $144.95 
Wide Coverage Antenna 
Base Discone Ant DA300 TRIDENT Winner of the 1994 INNOVATIONS 

Design & Engineering Honors, Electronic Industries 
,11s`,` d Association. Trident TR2400 Total Coverage Receiver 

Trident TR2400: 100KHz to 2060MHz. Ten scan banks of 100 channels each, ten search 
banks. Tuning increments as low as 1KHz. Beat Freq. Oscillator for SSB and CW 
modes. Search lockout and store. VFO tuning knob. Permanent memory. Bank lock and 
linking. Attenuator switch. Backlit LCD. I Yr Warranty. AM/NFM/WFM. Selectable 
increments . Delay, Hold, Priority. 5 7/8H x 1 I /2D x 2W. Wt 14 oz. $499.00 

1 

S 19.95 
S 59.95 
$ 89.00 

$ 119.95 
$ 89.00 

External Speaker MS190 /opt. amp $ 19.95 
Old Scanner Repair, all brands $ CALL 
Extended Warranties $ CALL 
Frequency Info FaxFact/Modem $ FREE 
On Glass Mobile Antenna $ 32.95 

2 Way Radios 
ViltlirariirprOO.amrnable mobiles as low as 
$299.95. Call for quotes or Fax Fact #775 

s,1 
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Mastercard ACE Communications 6975 Hillsdale Court, Indianapolis, IN 46250 
Service & Support hours: Mon. -Fri. 9AM to 6PM, Sat. 10-4 EST. Mastercard, Visa, Checks, Approved P.O.'s & COD (add $5.50) & 

AMEX, Discover. Prices, specifications and availability subject to change. Flat rate ground shipping and handling charge only $6.95 I 
per unit. Express Air only $9.95 , for most units, to most locations. One week trial, no returns accepted two weeks after original 1 
receipt without substantial restocking charge. All units carry full factory warranty. Indiana residents add 5 per cent sales tax. FLY III ONLY $9.95r 
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There's No Easier Way to 

TROUBLESHOOT AND REPAIR 

Your Electronics! 
It's easy, fast and rewarding to do it yourself with the Electronics Repair Manual! 

TVs VCRs 

Stereo 

Amplifiers 

Turntables 

Speakers 

Shortwave 

Radios 

Camcorders 

Tape Decks 

CD Players,, 

Walkmans 

AM & FM 

Receivers 

PC Systems 

Automobile 

Sound Systems 

PC Peripherals 

Telephone 

Systems 

Fax Machines 

Electronic Home 

Appliances 

Electronics 

4Paìr 

14nUal 

Electronics Repair 
Manual 

Electronic Repair Basics 

Tools and Test Equipment 

Troubleshooting 
and Maintenance 

Specific Repair Instructions 

Schematic Diagrams 

ComponentrManufacturer 
Indices 

Keep Your Skills Up -to -Date! 
The Electronics Repair Manual will be a valuable reference for years 
to come. Supplements, each containing 140 pages, add new repair 
projects, valuable insights into new technologies, diagnostic and repair 
techniques, and more schematic diagrams into your manual. Just $30 
each plus shipping and handling. Supplements are sent 4 -5 times a 

year and are fully guaranteed. Return any supplements you don't want 
within 30 -days and owe nothing. Cancel anytime. 

900 -PAGE, 
MODULAR FORMAT 

MANUAL 

TROUBLE ANALYSIS 

FLOWCHARTS 

SCHEMATIC DIAGRAMS 

HANDS -ON, DETAILED, 

TROUBLESHOOTING 
INSTRUCTIONS 

"HOW TO" PRIMER 

FOR TEST EQUIPMENT 

SUCH AS 

OSCILLOSCOPES, 
FREQUENCY 

COUNTERS, AND 

VIDEO ANALYZERS 

SAFETY PRECAUTION 

CHECKLISTS 

COMPREHENSIVE 
REPLACEMENT PARTS 

LISTS 

PREVENTIVE 

MAINTENANCE 
TECHNIQUES 

DIRECTORY OF 

MANUFACTURERS 

30 Day Free Trial Order Form 
Yes, Please rush me my copy of Electronics Repair Manual for 

only $59.95 ( I may take $10 off the price when I enclose my check 

or credit card authorization with my order within the next 30 days. 

Plus, I get free shipping and handling!) I understand that if I am not 

satisfied I may return the book within 30 days for a full 100% refund of 

the purchase price. 

My payment of $59.95 is enclosed ($49.95 when ordering with- 

in the next 30 days.) 

VISA I= Check enclosed. 

Optional express delivery (available in U.S. only). Enclose an addi- 

tional $10.00 and we'll guarantee delivery within 5 business days from 

receipt of your order (prepaid orders only). M M C 1111 
Credit card no 

1111 
Exp,ratt n Date Daytime phone no. 

Signature 

Bill me later for $59.95 phis $6.50 shipping and handling, subject to 

credit approval. Signature and phone number required to process your 

order. P.O. Box addresses must be prepaid. 

Mr./Mrs/Ms. 

Company 

Address 

City State Zip 

Sh9Png and handing to Canada, $10 (U.S. currency): Overseas. 315 (foreign orders mat be prepaid): 

CT residents add 6% sales tax. Supplement. we be sent 4-5 pins a year on a fully-guaranteed, 30.day 

Sal bass. They may be canceled at any hnn 

MAIL TO: WEKA Publishing, inc. 
1077 Bndgeport Avenue, Shelton. Connecticut 06484 

31176 

1- 800 -222 -WEKA FAX: 1- 203-944 -3663 101 
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A7 JET 
COUNTERMEASURES 
ANTENNA 

We were told that these were made for Navy A7 
jets. They are brand new (parti 23473 G2) and 
are in sealed military packaging. The antenna 
looks like a 5 1/4" ice cream cone with 2 toil 
spirals. At the base of the cone is a TNC female 
connector. We used an adaptor to connect this 
antenna to a scanner and the increase in sen- 
sitivity of the scanner to frequencies above 
800MHt was amazing! Antenna is encapsu- 
lated for rugged use, very high quality and it 

nothing else, makes a great conversal ion piece. 
Can you imagine what the Nary must have paid 
for these things? Own a piece of high tech 
military history before we run out! 

G6662 $8.00 

BASIC SMD LEARN TO 
SOLDER K!T 41141P Ailif 4> 

-91 Weali8 71 ''44 S 
Contains 1 small SMD single sided circuit board 
which is etched (ready for component mounting), 
and over 50 various SMD components: ICs. resistors, 
capacitors. There isn't room to mount all the parts. 
but we give you extra ones in case you ruin them. 
The circuit is totally 
nonfunctional, but it 

is a tremendous 
way to introduce 
yourself to this ¡% - 

exciting new 
technology which 
industry all over the 
world is adopting 
Size of board tout 

1 12" x 3/4" 

G3113 $3.00 

TNC - BNC JACK ADAPTOR 
(FOR ABOVE) 

HNC J , k 

me 
Allows you to simply connect the above antenna to 

your scanner using a BNC - BNC cable. 

G6663 $4.00 

HEAVY 
DUTY 
12VDC 
MOTOR 
WITH 
REGU- 
LATOR 
Precision 1 7/16" 
Dia motor has a 3 
transistor regulator ° 
brad attached. We don't 
have the hookup diagram on these, but they look like 
sophisticated electronic regulator boards. Size of 
board. 1 12" x 21/6 ". Size of motor 1 7/16 "Dior. x 

17/8" L. The shag is a 'Er type and 12" long Brand 
new-no other into available except that these were 
made by Sonar Radio Corp., part/ 27 -030-008 

G6540 $1.50 

IF YOU CAN'T FIND WHAT YOU ARE LOOKING FOR, CALL FOR A FREE COPY OF 

OUR LATEST CATALOG. THIS CATALOG CONTAINS OUR ENTIRE PRODUCT LINE OF 

OVER 3,500 ITEMS AND IT IS STILL GROWING! 

SUPER 
SENSITIVE 
SOUND 
ACTIVATED 
2 CHANNEL 
COLOR 
ORGAN 
This ultra sensitive 2 Channel Cola 
Organ produces brilliant flashes of light (from any 
incandescent lamps of your choice - up to 200W) in 

response to music or other sounds. This is probably Me 

best and brightest cola organ we have ever seen. It is fully 
assembled (except for line cord and outlets) and features 

2 response controls, on /off switch, sensitive FET 

microphone l tutu hookup to stereo needed) and 3 transistor, 
2 SCR circuitry. Operates from standard 120VAC and 
requires only that you solder your hne cord and 2 outlets 
parlour tarts) to the board We strongly recommend that 
you install the cola organ in an insulated rase for safely 
reasons alt operates from Me AC line Conned up a 

couple of your brightest, colorful lamps and watch the 
fireworks with each Deal of Me musid Great for DJ's as 
dare is no mnnedion to the sound source. Sin of board 

3314" e 4i /í'. Color repon board only - you supply lamps, 
line cord, knobs, case and outlets. Hurry. these will sell 
very fat 

G3319 afti SALE! 
ONLY 

54.951 

This electronic cricket slats 'chirping' every time it 
gets dark. Of course, if you turn on the highs to look 
lathe 'cricket' it becomes silent again. Loads of Its 
Uses 9V battery (not included). Skill level 1 

C6707 $5.30 
TDK VOLTAGE 
CONVERTERS F,o* 
Bradnewvoltage v Q converter con-',-.?4,;,,, 
verts 3VDC to v 
9VDC. Size only 17/6" x 

13/16" x 1/4 ". Made by TDK 
for a mata manufacturer. Output current is 60 ma at 
9VDC. Use 2 penlight batteries to operate trarsiva 
radios. calculators, etc, or any electronic device that 
can operate on 9VDC at up to 60ma. With lookup 
diagram (only 3 leads are rued). 

G6546 $2.00 

CONTROL 
PANEL 
KEYBOARD ;- 
Keyboard with 6 LE DS ` 
and ribbon cable. 
Make fake alarms as ; _ . 

this is the same unit 
toundontlhefront door 

control panels for 
many professional 
home alarms Size 4 9 /t6 "sq. 

G2904 

saw 

SALE! 
ONLY 

$2.751 

ULTRABRIGHT 
SMD RED LED 
Very intense clear lens hny SMD' 
ultrabright red LED made by Panosonic Type 
LN1261CAL Prime -on tape and reel 

G6447 41$1.00 

SUPER \\ J I 

LED ASSORTMENT 
YOU GET LEDS 

IN THESE COLORS 

RED 

ORANGE 

YELLOW 

GREEN 

even a rare 

BLUE! 

), 

Assortment of all types, colors, sizes and shapes of 
prime high quality LEDS. This large assortment even 
contains a clear LED that lights up blue! Our largest 
and roost spectacular assortment contains 250 pieces 

$10.00 G6554 
NOTE: All sale prices advertised are valid only through the month of the cover date. 

For Phone Orders Call (602) 451 -7454 
Or Fax Your Orders To (602) 451 -9495 

ELECTRONIC 

GOLDMINE Minimum Order: $10.00 plus $4.00 Shipping and Handling. We 
accept MasterCard, Visa and Money orders. Canadians and 
orders that need US MAIL send minimum $5.00 S &H. 

PO. Box 5408 
Scottsdale, AZ 85261 

DC TO DC 
CONVERTER 
Super efficient 

. 

to DC converter 
converts lower voltage DC to e 
a higher voltage DC (see table 
below). These are brand new made by 
TDK and at only 1 3/8 "L x 7/8 "W x 3/8 "T. 
Very efficient and latest technology using SMD and 
standard technology. Power a 91/ transistor radio 
horn 1 AA battery, charge several AA batteries from 
one solar cell, power a 9V proja t using 1 a 2 M 
cells. etc. Has only 4 leads (tin and fad). With 
hookup diagram. 

Power Table 
Vonegs 
urput DC 

voltage 
Output DC 

. Current 
Output 

0.5VDC (solar) 3V /mA 
t.5VDC 9V 15mA 

3VDC 9V 40mA 

G6344 $3.98 
HUMAN VOICE AND 
VARIOUS SOUND 
MODULES 
Small electronic modules have 2 

pushbuttons that produce human voices 

DIGITAL PLANET 
DIGITAL DP -91 
TUNER 

These are complete infrared controlled FM digital tuners. 
The were made lo decode digital CD music ive was 
transmitted from satellites to your local cable company. 
We were hold that )the satellites these were set up for are 
no longer transmitting- we don't know. We do know foal 
the main unit consists in a sopholiated tuner circuit and 
readout circuit that dspays any flannel number 00 to 26 
when you press the buttons on the remote control Ater 
a while the display shows EE indicating that liveable N 
signals not present. Inside the 93/4" x 6 5/8" x 23/8" 
main unit are various IC's. readouts. a cistern 
microprocessor IC. tuner module, power banstormes. 
resistors. caps. diodes. etc. Use the for experimenting 
with digital tuners. IR remote control. etc. We fare 
absotutety no into except the instructions to operation 
Mal came with the units You gel the amplele DP -91 

digital stereo tuner and 1 infrared remote control which 
uses 2 M batteries (rot included). These look new tut 
probably were taken nut of service Mien the sank 
programming ended. Looks like a great hobbyist tan but 
to lake apart the main unit you will need to nsea tae ryce 

screwdriver. Hurry limited quantity 

G6506 $15.95 
and various sounds. You need only lo provide a speaker and 4.5VDC (3 AA batteries 
connected in series works fine). Size of modules about 4" x 2 1/4 ". Only 4 wires to 
connect (2 for power and 2 for the speaker). We have 4 different modules: 

Module: External View Module: Internal View 

Voice Button Sound Button STOCK# 
1) "Emergency 911." Ambulance Siren Sound 66664 
2) "Unload." Idling Dump Truck Sound 66665 
3) "Fire! Let's Go!" /Siren Idling Fire Truck Sound 66666 
4) "Load em up!" Race Car Retying Up Sound 66667 

YOUR CHOICE $1.25 each loo for $1OO.Oa 
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Are Cable Companies 
Sucking You Dry? 

Take a Bite out of High Rental Fees 
with your own 

Converters & Descraniblers 

Everquest Panasonic Jerrold Zenith Pioneer 
Scientific Atlanta Oak Eagle Hamlin Tocom 

Eoc,ea,] T ; F;ee 1 S00 624 -1150 
Call today for a FREE catalog! 

M 0 
Member of 875 S. 72 Street Omaha, NE 68114 Member of 

National Consumer Narional Consumer 

Cable Association Cable Association 103 
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QUALITY PARTS DISCOUNT PRICES FAST SERVICE HUGE SELECTION 

JUMBO LEDs 
Liton # LTL 327C - 8MM 
Ideal for eye- catching indicators and 
displays. A recent quantity purchase of 
these BIG, 8mm diameter, red diffused 
LEDs enables us to provide some very 
special pricing. The leads on these devices are 
0.325" long with plenty of room for soldering. 

5 for $ 1 00 
CAT# LED -23 

100 for $ 15.00 
1000 for $ 120.00 

GREAT DEAL! 
SURFACE MOUNT 

SPEAKERS 
These surface mount speakers were designed for 

use with car stereo, but they will 
work as well, or better as inter- 

com or communications 
speakers in your home or 

workshop. 

4 ", 4 ohm, speakers mount- 
ed in an unbreakable black plastic, slant -faced 
enclosure. They are rated 5 watts. Enclosure 
measures 4.82" X 4.5" X 2.45 "h. Each pair is 

boxed and includes two short 
75 pieces of hook -up wire. 

CAT# SK -411 
$ per pair 

"HI -8" VIDEO 
CASSETTE (USED) 

8 mm Video Camcorder Users!. 
SONY Hi -8 
Top quality, metal particle 
120 minute video cas- 
settes. Used for a short 
time, then bulk- erased. 
Each cassette has its own 
plastic storage box. 
Satisfaction Guaranteed. 

CAT # VCU -8 

$3óö 

10 for $28.00 100 for $250.00 

6 FOOT VIDEO 
HOOK -UP CABLE 

High quality 6' video patch cables. Belden # 9104 
"Duobond" dual shielded RG -59 cable with heavy -duty 
F connectors hex -crimped onto each end. Large 

quantity available. CAT# VHU -6S 

$1 
each 

10 for $7.50 
100 for $60.00 

Output 10 Vdc @ 850 ma 
UL and CSA listed. 

CAT # DCTX -1085 

Nintendo 
# SNS -002 
New, original 
wall transformer 
with 9 foot cord 

and 
th 

ax 
plug wi 
center pin 
positive. 

$AQ 
each 

VIDEO SWITCHING 
CENTER 

Gemini # SC1600 
Special purchase of this video signal switching centers 
allows us to sell them for 65% to 75% less than their 
original price. Enables five signal inputs to be switched 
to your TV or three signal inputs to be switched to your 
VCR. Watch one channel while recording another. Use 
with antenna, CAN, VCR, laser disc, game or comput- 
er. 6.37" X 4.7" X 1.58 ". Brand -new, individually boxed, 
includes instructions. 

00 
CAT# SC -1600 $8 each 

9 VOLT 60 MA 
SOLAR PANEL 

These 6" X 6" glass enclosed 
photovoltaic panels produce 
9 Vdc at 60 ma. Ideal for 
charging batteries and pow- 
ering small devices. Put two 
or more together for more 
current and voltage. Includes 
hook -up instructions. 

CAT # SPL -960 

$525 
each 

7 Vdc MOTOR 
Matsushita 
# MMX- 7AC O 8A 
1.25" diameter x 1.25" high 
motor. Prepped with 1.61" 
diameter flywheel, pulley 
and fiberglass mounting 
board. 

$1 each 

CAT# DCM -54 

10 for $9.00 
100 for $80.00 

A.C. LINE CORDS 

6 INCH IEC POWER CORD 

THAT'S RIGHT! 6 INCHES...Standard 3 prong 
grounded male one end and 3 prong IEC recep- 
tacle on other end. CSA listed. Large quantity 

available. 

2 for $100 CAT #LCAC -36 
10 for $4.50 

100 for $35.00 

ROUND 4' BLACK 16/3 CORD 

0.32" od, SJT insulation. Standard 3 prong 
grounded plug one end, molded strain relief 
on other end. Pigtail leads. CSA listed. 
Large quantity available 
CAT # LCAC -35 

100 for $150.00 $17-5 each 

MANUFACTURERS - We Purchase EXCESS INVENTORIES... Call, Write or Fax YOUR LIST. 

CALL, WRITE 
FAX For A 

Free 64 Page 
CATALOG. 

Outside the U.S.A. 

send $2.00 postage. 

ORDER TOLL FREE 1-800-826-5432 
MAIL ORDERS TO: 

ALL ELECTRONICS CORP. 
P.O. BOX 567 

VAN NUYS, CA 91408 -0567 

FAX (818) 781 -2653 
INFO (818) 904 -0524 

NO MINIMUM ORDER All Orders Can Be Charged to Visa, Mastercard or Discover Checks and Money Orders 
Accepted by Mail Orders Delivered in the State of California must include California State Sales Tax NO C.O.D 
Shipping and Handling $5.00 for the 48 Continental United States - ALL OTHERS including Alaska, Hawaii, P.R. and 

Canada Must Pay Full Shipping Quantities Limited Prices Subject to change without notice. 

VISA 
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NEW PRODUCTS 
Electronic Equipment Bank...Nation's Largest Radio Outlet! 

AR2700(A) .5-1300MHz(' 
Replaces older AR1000/TR1200 mod- 

els w/Hi Quality surface mount technol- 
ogy, many advanced features, cloning, 
computer I/O (opt. RS232 converter), 
1000 memory 50th x 20 bank, AM/FM/ 
FMW auto band. OPT. 20 second au- 
dio record chip. List $499.95 

Introductory $...CALL 

A01t 

SONY ICF SW7600G 
SONY's hot selling 
receiver now at an 
unbeatable price!! 

AM/FM/SW /SSB /CW Digital 
list $$249.95 EEB $199.95 

NOW $169.95 
( AC adpt. AC -E6OHG $24.95) AR8000 

The only TRUE SSB scanner on 

the U.S. market. Listen to AM/SSB voice from 
around the world as well as local signals. 

Several new- patented features. Alpha - 
Numeric, 4 level LCD read out, bar 
graph "S" meter, Band scope spectral 
display, computer 1/O (opt. RS232 & 
Software), 1000 memory Sikh. x 20 

banks. 

List $799.00 

Special Sale $599.95 

ACD1r AR3000A .1- 2036MHz(14) 
Compact, Professional quality, a favorite with many 

agencies that want Hi- Performance at a low cost. All 
mode, including SSB, one small unit does it all. 400 
memory 100th. x 4 banks, RS232 computer ready 

(opt. DOS & WINDOWS soft- 
ware) HER offers many 
options to satisfy any 
special need...CALL 

List $1195.00 

EEB $1029.00 

AOD 1î AR3030 30kHz- 30MHz'°P1''' 
Superior Performance & value, leading edge tech- 

nology in an HF receiver design. Compare features 
with receiver costing over $1000. Collins Filter, 
AMW 6kHz opt, .5,2.4 & 4kHz. DDS tuning, 3 ant. 
inputs, 10Hz step undo,. 
Sync AM, RIT. RS232 

ready (opt, Software). 

List $949.00 

EEB $799.95 
FREE CW filter or VHF converter 

(tillluly). -.a $149 value! 

At time of purchase ask for FREE Radio Stand and VOSS 
Headset (No Dealen Please) 

Other SONY's at Special 
Spring Prices 

ICFSW55 $339.95 ICFSW100 $344.95 
ICFSW77 $459.95 ICFSW30 $104.95 
ICF2010 $344.95 ICFSW33 $159.95 

OPTO ELECTRONICS 
SCOUT 40 aide you ylsoa you wily bound of 

It's more than a counter, Receives & recor 400 

frequencies Into memory, up to 250 re- 
peat hit stored, discrete freq. collector. 
Tunes R7100 or PR02006 w/ DS546, 
Instantly for monitoring, PC Software 
to download to your PC. 

Limited Time Offer... 
Save $50 Special $399.95 

í :lfrítï;Ftii #044.*iéiti«<:::::;:::; 

:::.**< 

Cheek out ELli's NEW BBS r r r 

Dail in and give us your comments on 
I-703-938-3781 

HF 150 
Rated * * ** by IBS. 

30kHz - 30MHz, 60 memories, 
multi -mode AM /AMN/LSB/ 
USB /CW, power 10- 15VDC, 
120VAC inch, synchro detection. 
OPTIONS: Keypad, RS232 
computer control, 
PR150 Preselector (shown), 
AP150 (shown) 
RK150 (shown) 
LIST $699.00 

FREE Rack RK1S0 
$100 sale. 

EEB $599.00 
(A) Pandaa FCC certification (1) Cellular Block (not restorable) 

(2) Cellular Block, but can be restored 
(3) Blocked, 800 - 900MHz. 
(4) Un-Blocked O.K. to qualified buyers (Govt, Export, etc.) 

ELE ONE EQ MENT RANK 
IIt 323 MILL Street NE 4 ,s Vienna VA 22180 

: 

We accept VISA/MaxtcrCard/Arrerican Express/1)ncovcr 

ORDERS: 800 -368 -3270 
Local Tech: 703 -938 -3350 
FAX: 703- 938 -6911 

wc ship via UPS, Federal Express and Mail 

at Scanners Sale 
BC3000XLT 25- 550!760- 1300MHz(') t 

Scan 100th /sec, search 300th /sec, 400 
memory channels, 20 x 20 banks. 

LIST $499.95 EEB $369.95 
BC9000XLT 25- 5501760- 1300MHz(') 

Alpha numeric LCD on all 500 memory ch. Scan 

100 ch/sec, search 300 ch/sec, data skip, ipsts 
attenuator 15dB, Cor recorder control. 

LIST $769.95 EEB $389.95 
BCT -7 All Band 26- 956MHz(') 

A must for the frequent highway trav- 
eller. 7135 pre- programmed channels, 
search by state & service. Police, HP, DOT, Fire, 
News, WX, CB, plus 100 User memories, scan 100 

ch. /sec. LIST $319.95 EEB $169.95 
Other BEARCAT Scanners... 
BC120XLT $129.95 BC76OXLT°-1) $199.95 
SC150Y/Ba) $169.95 BC860XLr> $169.95 
BC148XLT -101 $99.95 BC890XLT0', $229.95 
BC220XLT0) $224.95 

REALISTIC...Hot seller special 
PRO62 - VHF, UHF, 800 

(No Cell) Special $249.95 
PRO2035 - VHF, UHF 800 

(No Cell) Optional, 
computer control and SW. 

See OPTO ELECTRONICS details... 

list $449.00 Special $359.95 
CAE SUPERADIO II 
At last a great AM/FM DX Analog Ra- 

dio - Pull in those distant AM stations 
w/ 4 I.F. stages, RF Gain and a large 
ferrite rod antenna. 

$59.95 
' FREE Catalog... 

* By now you should have our 95 

Catalog. 
If not...CALL/FA.X/Write 

today! * 96 Pages SWL 
Scanners Amateur 

2-way GPS Enlarged 
book section 

Main the U.S., 3rd class (4 weeks). $2 1st class 

(1 week). $2 Can/Mex. $5 elsewhere. 

*Sorry, no COD's 
Free Cat .log in USA 
Prices Subject to dhangc 
*Prices donut include freight 
*Returns subject to restock fee up to 20'ó 
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Known the world over for their 
superior reception and picture 
quality, the Orbitron satellite dish 
features an exclusive Spinclina- 
lion mount, which allows decli- 
nation to be set by rotating the 
antenna to correct the latitude 
setting on the scale. Their 
compact shipping cartons allow 
these antennas to be shipped very 
economically to any point in the 
world. Let Orbitron help you 
expand your viewing choices. 

1514001 6.7' SX-7 

1514002 6.3' SX-8.5 
1514004 100' SX-10 

1514005 11.7' SX12 

. at down to earth prices!!! 

Polar /Spin $45 (S8H) 
Polar /Spin 49 (S&H) 
Polar /Spin 63 (S8H) 
Polar /Spin 64 (S &H) 

and many more... 

$259 

319 
449 

649 

Pico Peaker 
You can now accurately aim your 

satellite dish to receive all the satellites 
using a tool the experts use. Whether 
installing a new system, moving your dish, 
or realigning your dish due to wind or frost, 
the Pico Peaker will save you both time and 
money. This unit can be used on any 
receiver system with block down -converted 
frequencies between 400 and 1450 MHz. It 
will also eliminate the need for those 
expensive service calls. The unit includes 
everything you need -even the cables. A 
"musrfor every satellite enthusiast. 

Ultra 

The Ultra is Uniden 's newest, smallest fully- integrated C /KU 
receiver ever. This unit includes the ability to control dish 
movement and is ready for an optional internal program decoder. 
The Ultra comes preprogrammed for 49 satellite positions and 
allows you to add satellites as they are launched. Move directly to 
the satellite by entering the abbreviation from the included infrared 
remote control. Forty programmable favorite channels can be 
accessed immediately from your easy chair. Run across 
something you don't want your kids to see? Just touch a button 
and eliminate that channel from their access. A complete variety 
of color menus allow you to control everything from your remote 
control. The Uniden Ultra is an ideal receiver to get you started in 
Direct - To-Home Satellite TV. 

4527008 Ultra 

The UST 4600 sets a standard in value and 
performance for home satellite receivers. This unit 
features automatic satellite programming, 160 favorite 
channels can be instantly recalled for easy access. All 
160 can be changed or updated at any time. This IRD 
features a stereo processor, enabling you to tune both 
left and right channels for a full stereo effect from over 
100 radio stations found in satellite. The QuikTune 
feature quickly optimizes the satellite picture for the 
sharpest image. The 4600 offers other features 
including IR/UHF remote, 55 satellite position memory 
and direct satellite access. The versatility makes this 
an excellent choice. 

4527009 UST4600 S8H $22 $499.00 

S&H $22 $379.00 

UST 4600 

900038 Pico Peaker S&H $5 $89.95 UST 4900 

Superjack Actuators 
Is your actuator no longer r 

doing its job because of wear and 
tear? As the hardest working part 
of your satellite system, the actu- 
ator must move your dish from 
east to west across the entire 
satellite belt. Each time you 
change satellites, your actuator 
sends pulses to the receiver 
telling the receiver when to stop 
moving the dish. Most older 
actuators sent only 10 -16 pulses 
for each inch of travel, which may 

'4 not be enough to stop the dish at j the maximum signal strength. 
? Today's new heavy duty actuators 

with high resolution reed sensors 
send 48 pulses per inch of arm 
travel.So if your old actuator is 
getting tired, let a new SuperJack 
insure the finest picture possible. 

18" arm 1019018 S8H $15 $ 89 
24" arm 1019026 S8H $16 139 

The Uniden UST 4900 is one of the most sophisticated 
satellite television receiver systems available today. This receiver 
will open your home to the universe of satellite viewing and is 
designed to be one of the most user -friendly IRDs available 
anywhere. Sophisticated microcomputer technology brings in 
crystal clear audio and video broadcasts with a minimum of user 
effort. The UST 4900 front display features easy -to-read icons 
that show you vital information including satellite, channel, 
polarity, timer status, antenna position and much more. This 
receiver is capable of storing the positions of the satellites, as 
well as the tuning details for each channel. The picture -in- picture 
feature allows you to view two video sources at the same time. 
You can have it all, including advanced technology and lasting 
quality, with the UST 4900. 
4527010 UST4900 S8H $22 $889.00 

All Major Credit Cards 
Accepted 

1048 Frontier Drive, Fergus Falls, MN 56537 Toll Free 800 -334 -6455 
Mail in coupon or call today for the SKYVISION Satellite TV Product Catalog/Buyers 

Guide Delivered free to your mail box in U.S. and its possessions. 

L 

Call Toll Free 800 -334- 

Skyvision Inc.® 

Send Free Domestic Satellite TV Products Catalog 

Send International Satellite Catalog (For Int'l Catalog add $8.00 for S8H) 

Name Phone( ) 

Address 

City State Zip 

Install A System, Upgrade & Repair Yourself And Save SSS$ 

6455 International 1- 218 -739 -5231 Fax 218 -739 -4879 
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New and Pre -Owned 
Test Equipment 

Substantial SAVINGS on New & Pre -Owned B +K Precision, Fluke, 

Hewlett- Packard, Goldstar, Leader, Tektronix, and more ... 

o GoldStar Precision 
New Oscilloscope Specials 

Model OS -9100P 
Full 100 MHz Bandwidth! 

SUPER SALE! S999.00 
TV Synchronization Trigger 
Dual -Channel, High Sensitivity 
Calibrated Delayed Sweep 
Two Probes Included 
2 Year Warranty 

Model OS -904RD 

On- Screen Measuring Cursors & Readout! 
40 MHz Bandwidth S699,00 

Professional Quality DMM 

at an Affordable Price! 
Model DM -334 S99.00 

FREE SHIPPING! 

N ALL GOLDSTAR EQUIPMENT 

ANYWHERE IN THE U.S. 
Excluding AK & HI 

PreOwned Oscilloscope Specials 
Tektronix 465 100 MHz $499.00 
Tektronix 465B 100 MHz $599.00 
Tektronix 475 200 MHz $749.00 
Tektronix 475A 250 MHz $849.00 

Professionally Refurbished 
Calibrated to Original Specifications 
Dual Channel, Calibrated Delayed Sweep 
90 Day Warranty 

3.75 Dgts, 4000 Cit, Auto Ranging 
DC /AC Volts (1000/750V) 
DC /AC Current (10 A) 
Resistance (40 Meg Ohm) 
Bar Graph, Min /Man, Data Hold 
Frequency Counter 11 MHz) 
Safety Holster & Test Leads Included 
1 year Warranty 

4.tak pÁGVmifV 
M A XTEC INiEA 1i11istT1 ON AL C O F P. 

NTSC Generator with RGB 
Model 1249A $569.00 

NTSC Color Bars ± 5° and ± 5 IEEE Units 
Ch. 3, 4, and IF Outputs Crystal Controlled 
Calibrated I Vp -p or Variable Composite Video Output 
RGB Outputs on BNC or 9 -pin D Connector 
Composite, Vertical, and Horizontal Sync. Outputs 
Interlaced or Progressive Scan 
1 Year Warranty 

Hand -Held Parts Tester Model 815 $99.00 
Large 0.8" digits, 26 User Ranges 
Tests Transistor hFE and Leakage Ice° 
Checks SCR's, Diodes, LED's, Caps, and Resistors 
Tests Batteries Under Actual Load Conditions 
1 Year Warranty 

Variable 1.150VAC Isolation Transformer 
Model1653 $299.00 

WE BUY 
suRPLUS EQUIPMENT! 

Metered Display of Voltage or Current 
2 Amp. Continuous Output 
Eliminate Shock Hazard while servicing 
"Hot- Chassis" Equipment 

Full line of Oscilloscopes, RF, Video & Audio Test Equipment, 

Power Supplies, Meters, Probes and Accessories. 

VISA' 
MUSH 

AMEX 
C.O.D. 

TOLL FREE I -8OO99METER 
1- 800 -9963837 

FOTRONIC 
CORPORATION 

P.O. BOX 708 
Medford, MA 02155 

(617) 665 -1400 
FAX (617) 665 -0780 
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ELECTRONIC RAINBOW__) 

J 

0 
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RRINßGW KITS 
Laser Pens 

4mW 
Beam visible up to 500'. 

INCLUDES 
2 AAA Batteries 

Pen Size: 5 1/2' x 1/2' 

Laser RaItlles AVOID DIRECT 
EYE EXPOSURE 
Laser radar., is emoted horn 
the APERTURE 
LASER DIODE N A.ny r a70ner 
Liv Oura .,"W CLASS RIA 

LASER PRODUCT 

WIDE BAND 
PREAMP 

The ideal preamp 
for scanners, hand 
held radios, fre- 
quency counters. 
Amplifies low level 

(weak) signals. If he signal is extreme- 
ly low 2 amps can be used in series. 
1MHz to 2.5MHz @ 2.8dB of 1dB com- 
pression = +0 dam gain: 1 MGHz -20dB 
to 2.5Hz -6dB Requires 12vDC @ 16Ma 

WBA-6 $19.95 

SUPER 
NEW LOW PRICE 

$599 

STROBE 
LIGHT 

Do you need 
an attention 
getter, warning 
light,or flashing 
light for model 

airplanes? Then this kit is for you. 
Use it as an emergency light for your 
auto, radio tower, even use it on your 
bicycle. Has a variable flash rate. 
Size 3.5'x1.8' operates on 6 or 12v 
DC only. 

ST -1 $9.95 

r. 

WIREI,FSS FM 

MICROPHONE 
Small but mighty 
this little jewel will 
out perform most 
units many times its 
price. It really 

stomps out a signal. The WM -1 kit is a 
buffered wireless mike that operates from 
80MHz to 120MHz FM , the frequency of 
any broadcast FM radio. Includes a mini - 
electret mike. SIZE: .85x1' 6 to 12vDC 

WM -2 $14.95 

MICRO- MINIATURE 

PHONE 
TRANSMITTER 

We haven't seen a smaller 
phone transmitter than the 
MMPT2 kit. Powered by 
the phone, it requires no 

battery. Transmits both sides of a phone conver- 
sation to an FM radio up to a 1/4 mile 
away.Tunable from 88 to 108MHz FM. Attach it to 
one phone or add it to the line to pick up all 
incoming calls. The MMPT2 is undetectable if 
properly installed. Unit has surface mounted parts, 
you install the leaded parts.Size .45'x.6" 

MMPT2 $29.95 

TV NOTCH 
FOR CHANNELS 

2 thru 22 
SNOOP & 
BULLET 

FM STEREO 
TRANSMITTER 

Own your own FM radio 
station. Any stereo signal 
you plug into the FMST- 
100 will be transmitted to 

any FM radio tuneable 
from 76 to 108MHz FM. Transmit a wireless link 
through an auditorium, from your car to your 
camper, listen to your cd's while mowing the 
lawn,Play music on one channel sing on the other. 
Clarity is excellent, aprox. 40dB stereo separation. 
Length of antenna determines the distance of 
transmission. Complete with stereo input level 
controls , & crystal for stereo separation. 9v bat- 
tery operation 

FMST -100 $29.95 / FMSTC cabinet $8.95 

PHONE 
TRANSMITTER 

Small but mighty,it fits 
anywhere. Phone line 
powered, never needs 
batteries. Transmits 
both sides of a phone 

conversation loud and clear, wireless, to any 
FM radio at great d'stances. Variable tunes 
from 70MHz to 130MHz FM. You can also 
use it as a speaker phone. SIZE .5'x1" 

TEL -B1 $12.95 

BUILT 529.95 

MICRO- MINIATURE 

MIKE 
S 

So small you could 
hide this one on some 
real bugs! Its the 
smallest we've ever 

seen. With Ws supe sensitive mike it trans- 
mits a whisper or a room of conversation to an 
FM radio, tunable f om 88 to 108MHz FM. 
With a proper antenna & 9v it transmits about 
1 mile. The kit is made with surface mounted 
parts, we have already mounted these parts. 
You install the leaded parts. Can operate on 6 

to 12V DC. Size .35'x.9' 

MMWM5 $34.95 

)^ 

iru.lr\ ^VP b .r ï 
FILTERS 

r Our TV filters 
eliminate unwanted 

h TV channels or 
interference that alters both 

sound and video with a 

beep - beep - beep. 

NOTE: All TV Filter Kits are sold for educational purposes only. You must obtain permis- 
sion from your local cable company before usingothese filters on your cable system. 

DF -2 2 Kit $14.95 

5.0 mW 
Laser Diode 

Great for making a 

gun sight, use as a 
transit, makes a 

super experimenters 
project. The beam is 

visible with a wavelength of 670 nm. Size of 
beam is 6mm at 5 meters. Operates on 3 

volts DC at 85mA. Size: 10.5mm x 18.5mm 
with an adjustable collimating lens. 

LDM-5 

SUPER SNOOPER 

BIG EAR 
Listen through walls, 
hear conversations 
across the room. Add 
a parabolic reflector 
and hear blocks 

away. The BIG EAR can be hidden about 
anywhere. Makes an ultra sensitive inter- 
com. Can be used as a 1.5W AMP. We 
supply a mini -electret mike in the kit. 
SIZE: 1"x.75" 6 to 12vDC . 

AA-1 $10.95 

BUILT $29.95 

The Exciting New 
TELEPHONE MONITOR 

Monitors your phone system, 
See how accurate your phone 

company really is! 
1. RECORDS OUTGOING CALLS : 

Date & time of each call. 
Length of the call. 
What number was dialed. 
If you use a credit card it records 
the card number. 

2. RECORDS INCOMING CALLS : 

Date & time of call. 
How many times phone rings. 
If answered the length of call. 

3. RECORDS ANY DTMF TONE : 

Detects any tone on line sent by 
phone company or any other source. 

Records to Screen or Floppy Disk 

EASY TO INSTALL 
Connects to parallel part 
Phone line in. 

Phone line out to telephone. 

All software included! 

$9995 
TM-1 ONL Y KIT 

BUILT$16995 

This Manual contains all 
schematics, parts lists , P.C.B., 
layouts for most of the Rainbow 

Kits. Use your own parts to 
construct any of our kits. 

KIT BOOK 
$14.95 

$9.95 with the purchase 
of any kit. rr 

Please add sufficient postage First lb $5.00 Canada $7.00 
Additional LB. Add $1.00 US FUNDS ONLY 

We will accept telephone orders for Visa or Mastercard 

MasterCard To Order Call 
317- 291 -7262 

VISA. 

4G 

6254 LaPas Trail Indianapolis, IN 46268 
FAX 317 -291 -7269 
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Ci rcui tMaker® vs. Electron i Cs orkbench® 
A NEW STANDARD HAS BEEN SET ! 

State -Of- The -Art Analog Simulation 
Circu Maker's analog simulation results are shown in graph win- 
dows that provide powerful, interactive analysis options. You can 
plot multiple waveforms by clicking on the desired nodes and can 
select linear or logarithmic axes. Horizontal and vertical cursors 
facilitate quick and accurate measurements. You can also zoom in on 
any portion of the graph to obtain additional detail. 

Electronics Workbench offers a single, small scope or Bode plot 
instrument window. The windows are not sizeable and only two 
waveforms can be plotted at a time. EWB has a single measurement 
cursor and provides no direct way to read results from the instru- 
ments. 

He Edit Magos options view LI L2 L3 L4 L5 16 L7 LB L9 Ito 

Superior Digital Simulation 
CircuitMaker has an exclusive Trace feature where the state of every 
node is indicated in color as the simulation runs. You can monitor as 
many waveforms as your screen will allow set edge or level break- 
points for analysis, and interactively see the state of any node by 
touching the logic probe to it. The data sequencer provides 1024 words 
of pattern data. Additional digital instruments include ASCII and HEX 
input keys and an ASCII display. CircuitMaker includes tri-state 
devices and devices have programmable propagation delays. 

Electronic Worklzench has no interactive logic probe or Trace 
capabb,hty and no Hex or ASCII keys. Their word generator" is 
limited to 16 words. EWB does not have tri-state devices and digital 
devices do not have programmable propagation delays. 

1113 ...sot mjkíaigila 
_vv! 1 

dÿ u> (Fr DC Analysis (4) 

It.:-720.0a IIL:-1.600 a-b: 790.0a 

T.: 12.19 TD: 6.519 a-b: 6.671 

Comprehensive 
Device Libraries 

CircuitMakççr includes libraries containing 
programmable, Ili, CMOS, generic analog 
and digital devices, and many powerful I/O 
devices. With CircuitMaker's macro function 
you can quickly and easily create your own 
tunctional devices and symbols. Now that's 
giving . you the tools you need to get the job 
done nght! 

EJestronies Workbench ships with only 17 
digital devices. It you want additional devices 
you pay extra. 

A .t\ 
FREE `' FUNCTIONAL 
DEMO 

VERSION 
available on most major BBS 

or sent direct for SIO s&h 

Competitive 
Upgrade Offer 

You deserve the best. Upgrade from any 
competing product for only $149 (Call 
for details.For new users CircuitMaker 
is a tremendous value at just $299. 

Technical Support 
MicroCode Engineerinyr supports its customers with free unlimited phone support from knowledgeable 
engineers. And, you won t find yourself endlessly listening to music when you call for help. The quality 
of our customer support is unmatched! 

_ High- Performance 
Schematic Capabilities 

CircuitMaker outs you in control of your 
schematic with SmartW iresTM, bussing, page 
connectors. and rubberbanding. You can la- 
bel devices and pins, add fully stylized multi - 
line text, and create a parts list or netlist. 
With the Macro feature you can add user 
defined symbol, to your device library. 

Electronics Workbenchdictates wirejplace- 
ment to you. EA B limits your overall ` work- 
bench" layout to 2 byl pages. EWB has no 
bussing, age connectors. pa ebreaks, print 
scaling, labeling , free text fields netlisling, 
zoom, undo, and no Toolbar or toolbox. 

Comparison bawd on CiremrNaker? M1 for W indows and F.Iectmnie. Workhe,ch 1.0 for Indo + -s. All products and campan me renademarksnPncirre.rcr.enw 

CALL goo -419 -4242 
Microcode Engineering 

573 W. 1830 N. Suite 4 
Oren. UT 84057 USA 

Phone (801)226 -447( Fax (801)226-6532 
CIRCLE 42 ON FREE INFORMATION CARD 
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MINI TV 
CAMERA 
I/R LED allows 
this camera to 
"see" in the 
dark. Mfg.: 
Kocom CA- 
H34A. Ele- 

ment: l /i' monochrome CCD. Lens: Fixed 
3.5mm, f:1.8. Field of view: 76° horiz., 55° 
vert. Electronic iris /shutter: automatic 1/60 to 
1/32000 sec. Resolution: 360 horiz., 420 
vert. Illumination: Ambient light and/or I/R 
LED supplies additional light in low light con- 
ditions. Sensitivity: 0.1 lux f1.8. Video 
output: EIA std 75 Ohm 2/1 interlace. 1.0 
VoltP /P composite video. Output connec- 
tions: 7" video and power leads. Power: 12 
VDC ±1V @ 150 mA. Size 2.125" x 2.5" x 
1.2 . (95V004) $119.95 each 

100- LOW NOISE 
AMPLIFIER 
For TVRO applications. 3.8- 
4.2 GHz input, 70 MHz out - 
pùt. Amplica P\N MTI- 
AG1021. 

(95G002) $9.95 each 

sold, obsolete software 
able! (950004) 

CD -ROM 
JEWEL CASES 
Use for CD -ROMs 
sold without a case 
or as a replacement 
for a broken one. 
These have been 
salvaged from un- 

Large quantity avail - 
Three for $1.00 

12VDC MINI FAN 
60mm (2.375 ") square. 

(94F004) 
$4.95 each 

"AA" NICADS 
Used, mixed manufacturers. (94E017) 

99¢ each - 10 for $8.95 

MICRO - 
SWITCH 
WITH 
LEVER 
Single pole, double throw, normally open and 
normally closed. 5 Amp, 125 Volt contacts. 
2W long lever. (95B006) 99¢ each 

PUSHBUTTON 
SWITCH 
SPDT normally open. Has approx. one foot 
wires attached. Mixed black and red switch 
caps. (95B007) 100 for $14.95 

PROTOBOARD 
SB2390 
9.1" x 6.9" x 1.2 
Five distributio: 
strips; 500 distr,- 
bution points. 
Three terminal 
strips; 1,890 termi- 
nal points. Four 
binding posts. 

(SB2390) 
$22.00 each 

PROTOBOARD SB3220 
9.5" x 8.3" x 1.2 ". Seven distribution strips; 
700 distribution points. Four terminal strips; 
2,520 terminal points. Four binding posts. 

(SB3220) $31.00 each 

RG -178 COAX 
50 Ohms. 2mm diameter. 250 -Foot spool. 

(95W009) $100.00 /spool 
(95W010) 59¢/foot 

SCSI -II EXTERNAL CABLE 
Six feet long. (95W004) $24.95 each 

ACTIVE SCSI TERMINATOR 
Centronics 50 -pin male. (95C013) 

$9.95 each - 5 for $45.00 

50 -LB. CARE PACKAGE 
Surplus goodies from Silicon Valley. This is 
not junk, just material we've acquired in quan- 
tities too small to catalog - electronic and 
mechanical subassemblies for everything 
from robots to rockets. Assortments may 
include ICs, caps, connectors, bearings, di- 
odes, hardware, circuit boards, cables. Weird 
and wonderful s ~rff. Most folks are happy 
with the assortrr its we send and we often 
get re- orders. Try one (92U034) 

50 Lbs. for $49.95 

WALL WART ASSORTMENT 
A random selection of assorted voltages and 
current ratings. (94E004) 10 for $14.95 

PLASTIC SPEEDY BOXES 
Slotted walls to accept PCBs. ABS black 
plastic. Screws included. Will not crack or 
split when drilled or punched. 
PB114A (1" x 3" x 2") $2.20 
PB114B (0.8" x 4.25" x 2.188 ") 2.50 
PB114C (1.563" x 3.875" x 2.938 ") 3.00 
PB114D (2.313" x 5.875" x 3.938 ") 5.00 

TAPE 
RECORDER 
VOX SWITCH 
KIT 
When sound is detected, kit will turn on 
cassette recorder or other low- voltage load. 
Six -second turn -off delay allows for pauses 
in conversation. Requires recorder with "RE- 
MOTE" control jack. An external relay (not 
supplied) can be added to handle heavier or 
line loads. 4.625" x 0.75" x 0.5 ". (013 -KT) 

$12.95 each 
PLUG PARADISE! 
Molex, Amp, Cannon, Viking, etc. A great 
assortment of connectors. (92J048) 

5 Lbs for $5.00 
o; 

2 , 

TV DEMODULATOR BOARD 
Takes channel 3, 4 or 5 signal and demodu- 
lates the audio. Comes with info and sche- 
matics, and additional schematics to build 
add -on video demodulator board. (92A028) 

$14.95 each 

USED HARD 
DRIVE 
Seagate ST -225 
Hard Drive. (94C033) 

$19.95 each 

POWER 
BRICK 
Input: 100- 240VAC z- 0.8A. Output: 12VDC 

2.5A. Center positive coaxial power plug. 
Requires IEC line cord, such as 95W011, 
below. (95E022) $9.95 each 

RECYCLED IEC LINE CORD 
(95W011) Special $1.00 each 

VISA, MC, Amex cards accepted. 
Minimum order $15 00 

California residents add sales tax. 
Shipping additional on all orders. 

ALLTRONICS 
2300 Zanker Road - San Jose, CA 95131 o!:* ! (408) 943 -9773 - Fax (408) 943 -9776 

24-Hour BBS 

(408) 943 -0622 
9600 Baud - N -8 -1 

Internet: 
info@alltronics.com 

020895 
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SETING THE STANDARD SA130011 SPECTRUM ANALYZER 

DiSPER5ION SWEEP 
SPEED 

IF GAIF 40.410 

500RR1 ron. 

TRACKING 
GENERATOR 

CENfER FRECUENCY ( MF4 I 

COURSE FINE TUNE 
uww , 

its 
N.!KAN NT. CORP 

ON TRACE 

1 

6"x12"x16'(HxWxD)(onlyl6LB) SAI800C Mown 82393.0 

MADE IN THE USA 1 -1300 MHz In One Sweep $1995.00 1 YR. WARRANTY 

COUNTER SURVEILLANCE, CATV, AM- FM -SW, TWO WAY -HAM RADIO, FCC TESTING, SATELLITE 

SPECTRUM ANALYZER /DISPLAY MONITOR $995 
The SA500A easily attaches to any receiver 1F output jack. Providing 
a panoramic signal display of your scanner or communication receiver. 
The SA500A is a Full Function Spectrum Analyzer with +/- 5KHz 

Narrow Band Filter, Center Freq. Display, 50 MHz Marker. SA500A 
The first affordable Professional Spectrum Monitor /Analyzer for all 
serious Ham Radio and Radio Monitoring Operators. With Opt. 1,3,5,6 

CHOOSE FROM 2 FULL FUNCTION ANALYZERS 
Quality & Performance with 80dB on Screen, -110 dBm Sensitivity, 
Center Freq. Display, +/- 5KHz Narrow Band Filter 50 MHz Marker. 

DISPERSION ZOOM, Baseline Clipper, Adjustable Sweep Speed, 
Video Filter, and 40dB Input Attenuation. SA1300B 1- 1300MHz 

SA1800B 1 -1300 & 850- 1850MHz $NiGa)95 With Opt. 1,3,5,6 

1.3GHz FREQUENCY COjJN'l'l?R .001ppm 

wúÚúúúÚ 

Period Averaging, Time Interval, External Counter, Freq. Ratio, 4 Gate Times 

FIVE YEAR WARRANTEE REG. $599.00 Save $100 on FC1300 Laboratory Performance Stabilized Oven Osc .001 ppm 

All New ITC Low Cost High Performance Oscilloscopes 

$499.00 
ITC FC1300: the first truly Accurate low cost 
Frequency Counter. Accuracy is the #1 

Frequency Counter Requirement. The $200 - 

$800 counters being advertised the past few 
years are but toys when it comes to accuracy. 
These guess -so-matic units are off 5 to 10 PPM 
over temperature & dine (That's +/- 6,000 
-13,000 Hz at 1.3 GHz) The FC1300 is accurate 
to within +/ -13 Hz at 1.3 GHz 0-40 degrees C. 

25 MHz Scope 
Model ST3304 ally $349.95 

1 mV Vertical Sensitivity 
x-Y Modes Z axis (sto.iryRsousLoR) 

6" Bright 2KV CRT <14as Rice time 

25 MHz Scope / Tester 
Model ST3324 mw $469.95 
Dual Component Compartor/Tester 
Triple DC Supplies +5/A, +I-12/.2A 

40MHz Delayed Sweep Scope 
Model ST3315 Noy $569.95 

Delayed Sweep lnlI Sec <8BS Rise Time 

ITC Oscilloscopes BB the bill without 
emptying the pocket book ITC Scopes are 

a cut above all other low cost scopes on the 
market today. You can depend on our 
IS09002 certified factory to provide 
performance and dependability, Backed by 
a 2 year warranty on parts labor. 

TAME 
ADVANTAGE 

Call 800- 566 -1s1s 
Free 1995 Catalog 
To Order or Info. 

ADVANTAGE INSTRUMENTS CORP. MC -VISA - DISCOVER - COD - CHECK call 800- 566 -1818 
3579 Hwy. 50 East Carson City, Nevada 89701 702 -885 -0234 FAX 702 -885 -7600 

PRICES & SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION. F.O.B. CARSON CITY NV. NV. RESIDENTS ADD SALES TAX. 
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DM3050 
3 1/2 Digit 
1.5" Big LCD 
Heavy Duty, 
20A AC/DC 
Capacitance 
Frequency 
TR -hFE 
Diode 
Continuity 
Holster 

112 

$omtioos for the Test Instrument 
POWER SUPPLY FREO. COUNTER 

012 

fí+00.® -. - -. 

SWEEP FUNCTION GENERATOR 

, -. 
.a., 

MULTI-METER 

FG -140 2MHz Function Generator 

R". 6249. $149.00 0.2 Hz - 2.0 MHz, 
7 Decades 
Sine, Square, 

° Triangle, Pulse, ._.-. 
. Ilia!' Ramp, Skewed i' Sine 

VCF, Symmetry 
Variable DC 
Offset Control 

GoldStar O'scopes 
Cursor Readout & Digital Storage 

CaII /04 
BMC Unbeatable Prices 

Deluxe O'scopes w /Phillips CRT. 

MT-100 
R,.. $599. 

$399.00 

1 YEAR WARRANTY 

15 DAY MONEY BACK GUARANTEE 

Four Instruments in 
0 Function Generator 

Sine, Square, Triangle, Pulse, 
Skewed Sine, Ramp, TEL 
0.2 Hz - 2MHz 

Frequency Counter 
8 Digit LED 
1 Hz - 100MHz 
s (1 Hz + 1 dgt. + Time Base Error) 

2MHz Sweep Function Gen. w/Freq. Counter 

FG -150 
Rey. $399. $229.00 4 Digit LED Display 

Sine. Square. 
Tnangle- TTL. 
PWSe, Ramp. 
Skewed Sere 
Linear 'Logarithmic 
Sweep 
10 MHz Fred. 

Counter 

PS -500 DC Power Supply 

Rs. $.249. $159.00 
0 -30VDC 
0.1 - 3A 
Short & Overload Protection 

OS -3304 Rey. $499. 

$339.00 

OS -3324 Rey. $599. 

$399.00 

OS -3344 R. $ 899. 

$649.00 

Oscilloscope Probe Kit 
Switch Selectable X1/ X10 

HP-9060, 60MHz 
R.9. $29. $19.00 

HP-9150, 150MHz 
R.y. $49. $29.00 

HP-9250, 250MHz 
R.q. $59. $39.00 

One Instrument 

4 

Power Supply 
3 -1/2 Digit LCD 
Triple output: #1.0 -50V, 0.5A MAX 
#2, 15V, 1A #3. 5V, 2A 

Digital Multimeter 
3 -1/2 Digit LCD 
DCV, ACV, D, DCA, ACA 
t (0.5% + 2 dgts) 

1.0GHz Frequency Counter, High Resolution 

FC -200 
Rey. $399. $219.00 

1.OHz- 1.OGHz 
8 Digit LED 
Display 
Auto & Manual 
Range 
4 Selectable Gate 
Times 
1 MS2 & 500 Input 
Impedance 

2 yr. Parts /Labor Warranty 
OS -3304 25MHz, Dual Trace 

0 

u 
l© 

l0 

0 

DC to 25 MHz. Dual Channel 
6" Rectangular CRT with 
Internal Graticule 10x8cm 
(Phillips P31) 
Uncalibration LED. 
High Sensitivity 1 mV /div to 
2mV /div X -Y modes, Z Axis 
(intensity modulation) 
Rise time 14n Sec. or less. 
Full TV Trigger for TV -V & TV -H 
Acceleration Potential 2kV 
60MHz (X1.X10) Probe Kit 2 sets 
Power: 115/230V AC 

OS -3324, 3 Function 
OS -3304 

Dual Component Tester /Comparator 

Triple DC Power Supply 
5VDC, +12 VDC, -12VDC 

OS -3344, 5 Function 
© + © OS-3324 

Frequency Counter 
100MHz, 7 Digit LED Display 

Function Generator 
0.02 Hz to 2.0 MHz 

OS -3315 
40MHz, Dual Trace 

Sweep Delayed 

Rey. $799. $549.00 

DC to 40 MHz. Dual Channel 
Delayed Sweep 
100nS to 1.OS 

7 decade 
6" Rectangular CRT with Internal 
Graticule 10x8cm (Phillips P31) 

Uncalibration LED. 

High Sensitivity 1 mV /div to 
2mV /div X -Y modes, Z Axis 
(intensity modulation) 
Rise time 8.5nS or less. 
Full TV Trigger for TV -V & TV -H 

Acceleration Potential 12kV 
Variable Hold Off 
16ns - 1.0s lime Base 
60MHz (X1.X10) Probe Kit: 2 sets 
Powe : 115/230V AC 

Capacitance Meter 

R.9. $79. $49.00 

CM210 
31/2 Digit 
LCD 
0.1p- 20,000aF 
9 Radges 
0.5% basic 
Akxu. 
Zero Adjust 
Knob 
Test Leads & 

Built In 

Socket 

Pen-Type DMM w/Logic 

Rep. $79. $59.00 

DM150 
3 1/2 Digit 
Dual Display 
Auto & Manual 
DCV, ACV, 
ACA, DCA, Sl 

Logic 
CMOS/TTL 
Data Hold 
Diode 
Continuity 

Multifunction DMM 

R.y. $89. $59.00 

gm/1 osa Best Sacrrzce ¡as 

20 Highpoint, Dove Canyon, CA 92679 

PS -540 DC Power Supply 

Rey. $399. $289.00 
0 -16VDC 
0.1 - 10A 
Short & Overload Protection 

BeI MERIlT 

DM5050C 
DM5100 

Rey. $149. 

$89.00 

foidtei 

Features (DM5050C/DM5100) 
Basic DCV Accuracy: t 0.25% 
AC/DC Volt & Amp, Ohm 
Diode, Continuity Beeper 
Alligator Clip Test Leads 
Lead HoldersNelcro Strap Holster 

DM5050C, DMM + Capacitance 
9 Function / 42 Range 
Multimeter 

Ohm: Up to 2000MS2 
Amp: AC /DC 2 Amp 

Extended Capacitance Meter (9 Range) 
0.1 pF - 20,000pF 
Zero Adjust Knob 

Trig Lamp 

DM5100, Wide Range w /Logic 
11 Function / 45 Range 
Auto Power Off 
Data Hold & Peak Hold 
Freq: Up to 20MHz 
Amp: Up to 20A AC /DC 
Ohm: Up to 200MS2 
Capacitance: 1p - 200pF 
Logic: TTL, TR hFE 

800-532-3221 
(714) 586 -2310 Fax (714) 586 -3399 

CIRCLE 30 ON FREE INFORMATION CARD 
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DEAL V2 $4.00 

Includes 2 pcs of each: 
CMOS IC: CD4001B, 
CD4011B, CD4013B, 
CD4017B, CD4028B, 
CD4066B, CD4069B. 

DEAL 
T6T6.. 

$3.50 

-mot/ 
Rated 35V. Radial Tan- 
talum Capacitors. In- 
cludes 5 pcs of each: 

1uF 2.2uF 1OuF, 

AMREL Offers Lowest Prices & Best Warranties on 
DC Power Supplies ANYWHERE! 

A 

Ildriug.. 

1,4 l'nfc 

LPS- I (I I 1.Ps-102 
30V/LA _ 

..nv '2\ 

$195 
':rl, litte S149 

1.1'S- 1113 

Vi;v 

AMPEL Offers Superior Analog Power 
Supplies Starting as Low as $149.00 

Low Output noise rating less than 0.3mV. 
Line/load regulation rated at low 0.01% + lmV. 
Transient response time of 50 i Sec. 
Overload protection, and Output enable /disable. 
Coarse and fine voltage /current adjustment. 
Auto series /parallel operations for triple output supplies. 

AMPEL Offers Features And Prices on Digital 
Power Supplies That The Competition Can't Beat! 

Microprocessor controlled. 
User friendly keypad data entry. 
Low output noise rating less than I mV. 
Line/Load regulation rated less than 2mV. 
Output enable /disable and Power off memory. 
Optional RS-232 interface capability. 

I.PS-105 1P,S 106 LYS-3111 1.1'S 302 L1'5-30 3 I.PS-3(1-r I.I'S-3(15 
.4nAiA DnA'IA 15V/2A(11) ISY RAW ) n\ +i0A I A 

;ir\i;.\ 30V/IA(1) 30V/2A(L1 30V/ I \ ';\ 
5V/2A 

$29') 
S2.81; 

$399 

8531 Brookville Road Silver S ,rin. Me land 70910 Fax 800 -5 -15 0058 

CIRCLE 46 ON FREE INFORMATION CARD 

Tel: (305) 974 -6864 
Fax: (305) 974 -6818 

DEAL U3 $5.00 Olt 
Includes 2 pcs of each: 
LM324, LM339, LM358, 
NE555, LM556, LM741. 

DEAL A2 $3.00 

Rated 50V. Radial Elec- 
trolytic Capacitors. In- 
cludes 5 pcs of each: 

1uF 4.7uF 33uF 
2.2uF 10uF 47uF 
3.3uF 22uF 

r DEAL A7 $4.00 

Rated 25V. Radial Elec- 
trolytic Capacitors. In- 
cludes 5 pcs of each: 

10uF 47uF 330uF 
22uF 100uF 470uF 

,33uF 220uF 

Gateway Products Corp. 
r DEAL R4 $2.50 

Rated 50V. Ceramic 
Disc Capacitors. In- 
cludes 5 pcs of each: 

10pF 33pF 150pF 
22pF 47pF 220pF 

,27pF 100pF 

DEAL R7 $2.50 

Rated 50V. Ceramic 
Disc Capacitors. In- 
cludes 5 pcs of each: 

270pF .001uF .047uF 
330pF .01uF .1uF 
470pF .022uF 

DEAL B5 $2.50 

Rated 50V. Mono Caps. 
Includes 10pcs of each: 

.01uF .047uF 
.022uF 1uF 

DEAL Y6 $2.00 

1 Amp Schottky Diodes. 
Includes 3 pcs of each: 
1N5817 (1A/20V) 
1N5818 (1A/30V) 
1N5819 1N40 

DEAL Y9 $3.00 

3 Amp Schottky Diodes. 
Includes 3 pcs of each: 
1N5820 (3A/20V) 
1N5821 (3A/30V) 
1N5822 3N40 

DEAL Z5 $2.00 

1 Watt Zener Diodes. 
Includes 5 pcs of each: 
1N4728A (3.3V) 
1N4733A (5.1V) 
1N4739A (9.1V) 
1N4742A (12V) 
1N4744A (15V) 
1N4746A 18V) 

DEAL H8 $3.00 

Includes 5 pcs of each: 
1N5401 (3A/100V), 
1N5404 (3A/400V), 
1N5408 (3A/1kV), 
6A10 (6A/100V), 
6A100 (6A/1kV). 

DEAL P7. .. $2.00 

Includes 10pcs of each: 
1N914, 1N4148, 
1N4001 ........ (1A/50V), 
1N4004 (1A/400V), 
1N4007 1A/1k 

DEAL G5 $2.50 

Germanium íìu Diodes. In- 
cludes 6 pcs of each: 

1N34A 1N60 1N270 

r DEAL W2.....$2.50 

1/4W 5 % Resistors. In- 
cludes 20 pcs of each: 
10, 47, 100, 470, 1K, 4.7K 

DEAL W5 $2.50 

1/4W 5% Resistors. In- 
cludes 20 pcs of each: 
10K, 47K, 100K, 470K, 1M 

DEAL S3 $5.00 

i ll 1/4" panel hole. 
Incl. 2 of each: 

SPDT on -on 
SPOT... on- off -on 
DPDT on -on 
DPDT... on- off -on 

Please mail orders to 
P. O. Box: 63 -6397 
Margate, FL 33093 

DEAL L3 $2 50 , 

16mm (T1 LEDs 
Includes 10pcs 
of each color: 

Red Green Yellow 

DEAL N8 $3.50 

Small signal transistors. 
Includes 10pcs of each: 
PN2222A 2N3906 
PN2907A 2N4401 
2N3904 2N4403 

DEAL M3 $5.50 

Vtg. Regulators. 
Y Incl. 3 pcs each: 

7805 7905 
7812 7912 

DEAL J1 $3.50 

Vtg. Regulators. 
Incl. 5 pes each: 

78L05 78L12 

DEAL X8 $3.00 

1 Amp 4 Amp 

¡ 1.5 Amp 

Includes 2 pcs of each 
400V Bridge Rectifiers. 

DEAL L6 $2.50 
3mm (T1) LEDs 
Includes 10pcs 
of each color: 

Red Green Yellow 

DEAL Q2 $4.00 

Small signal transistors. 
Includes 5 pcs of each: 
MPSA05 MPSA42 
MPSA13 MPSA56 
MPSA27 MPSA92 

More Transistors 
2N2222A...300 

2N4124 80 
2N4126 80 
MPSH10....100 

2N3055 520 

PTIP31C 400 
TIP32C 40¢ 
TIP117 500 
TIP120 500 
TIP125 500 

$10.00 minimum order. We accept VISA, MC, MO, Checks. Sorry no CODs. Please add $4 for shipping 3 handling (foreign addresses: $8). 

Florida addresses add 6% sales tax. Hours: Mon -Fri: 9AM to 5PM, Sat: 9AM to 12PM (EST). All new premium parts. Send for free Catalog. 
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Tap into a World of... 

FREE ELECTRICITY 
Our 150+ page Self -Reliance Catalog 
IS JUST LOADED WITH DC to AC 
ENERGY INDEPENDENCE ... 
We offer: 
Solar, Wind & Hydroelectric 
energy systems. True Sine 
Wave DC to AC Inverters. 
Electric Boat & Car kits. 
Portable power packs. 
Solar Lighting & Cooling 
systems. Solar Pool Heaters. 
Solar Battery chargers. Solar 
Books & Toys. DC Appliances 
Active & Passive Solar Air & 
Water Heating Systems. 
Composting Toilets. Hydroponic, 
Fish -Farming, Solarium & Green- 
house Systems. Water Testing, 
Treatment, & Pumping Systems. 
Emergency Food & H2O Kits. High 
Efficiency AC /DC Refrigeration + More 

A LOT OF INFORMTION FOR ONLY $5.75 ... 
SEND CHECK or MO TO: 

Self -Reliance Company Inc. 
P.O. Box 306, Florisssant, MO 63032 

* THE BEST * 
8085 MICROPROCESSOR 

TRAINING SYSTEM 
JUST GOT BETTER 

Are you interested in Single Board Computers and Microprocessor -based 
systems? If the answer is yes and you want to know more about these 
fascinating subjects the PRIMER Trainer is the place to start. The PRIMER 
teaches more and is easier to use than other comparably priced trainers. The 
over 100 page Self Instruction manual takes you from binary number 
systems to processing interrupts. At the end of the 

manual are working examples of 

using a photocell, a 

temperature sensor, 

making a waveform 

generator, a programmable 

timer with alarm, and a new 
motor speed control lab using 

back EMF. The PRIMER 

comes with everything you need 

to start programming in machine language. Continue on to program in 

Assembler, Forth or BASIC with optional upgrade and software. Upgrade 
includes: RS232 serial port, a serial cable and, 32K of battery backed RAM. 
Picture shown with upgrade option and optional heavy -duty keypad installed. 

THE PRIMER IS ONLY $119.95 QUANTITY 1 IN KIT FORM. THE PRIMER 
ASSEMBLED & TESTED BY EMAC IS $169.95. ORDER NOW AND RECEIVE 
ONE FREE POWER SUPPLY WHEN YOU MENTION THIS AD. PLEASE ADD 
$5.00 FOR SHIPPING WITHIN THE U.S. 

CÌ1ILLI., inc. 
618-529-4525 FAX: 457-0110 BBS: 529-5708 
P.O.BOX 2042 CARBONDALE, IL 62902 
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VFC400 VHF/UHF FM VOICE TRANSMITTER KIT 

$5995 
-SMALLEST 120 MW FM VOICE/PHONE TRANSMITTER 
-SMALL SIZE 1.7 /16" x 21132" 
-88- 110mhz ON ANY BROADCAST RECEIVER 
-ROCK SOLID TUNING. DOESN'T DRIFT 
-5 MIN. ASSEM., HEAR A WHISPER UP TO 2 MILES 
-SMT PARTS PREASSEMBLED 
-INCLUDES TXMTR, MIC, ANTENNA. BATTERY CLIP. 
TUNING TOOL, AND INSTRUCTIONS 

-WORLDS SMALLEST AUDIO SCRAMJDESCRAM. 
-TALK IN PRIVACY ON AUDIO, SPKR. OR MIC LINE 
-HEAR THOSE GARBLED SCANNER VOICES 
-SMALL SIZE 1 "x718 "x1/4" 
-CRYSTAL CONTROLLED DIGITAL SPEECH INVERSION 
-7 -15 VOLT DC SUPPLY 
-LOUD HALF WATT AUDIO AMPLIFIER 
-EXCELLENT AUDIO QUALITY 
-INCLUDES FULL DOCUMENTATION 
-DUPLEX SCRAMBLE & DESCRAMBLE 
AT THE SAME TIME 

$5995 
-SMALL SIZE 1 -114 "x1916 "x1/4" 
-HUNDREDS OF APPLICATIONS 
-EXCELLENT AUDIO QUALITY 
-60 SECONDS REC/PLAY 
-8 OHM SPEAKER OUTPUT 
-7.15 VOLT DC SUPPLY 
-100 YEAR MEMORY WITHOUT POWER 
-INCLUDES MIC, SWITCHES AND FULL 
DOCUMENTATION 

$10995 MICRO 28 FEATURES 
SAME AS 1.2 PLUS 
-MULTI MESSAGES (UP TO 600 MEM.) 
-SMALL SIZE 1- 5/16 "x1 -98 "x1/8" 
-VARIABLE AUTO PLAY TIMER 
-5 VOLT KEY OUT DURING PLAYBACK 

ORDER BY PHONE OR MAIL 
IN U S.A. ADD $5 FOR S &H 

C 0 . CHARGES APPLY 
NYS RESIDENTS ADD SALES TAX 

ONLY 

$99 95 

-SMALLEST 400 MILLIWATT VOICE TRANSMITTER ANYWHERE! (1.5" x .56 ") 
-RECEIVE ON ANY SCANNER OR VHFNHF SURVEILLANCE RECEIVER 
-RELIABLE CRYSTAL CONTROL OSCILLATOR 
-5 MILE RANGE OR BETTER!) 
-SUPER SENSITIVE OP -AMP PICKS UP SOUNDS AT WHISPER LEVEL 
-LINE LEVEL AUDIO INPUT FOR DATA, STATION ID, OR INTERFACE TO OUR POPULAR VOICE RECORDERS 
-SIMPLE 5 MINUTE ASSEMBLY, ALL CHIP COMPONENTS ARE PRE -ASSEMBLED 
-CUSTOM FREQUENCIES AVAILABLE FOR LAW ENFORCEMENT 
-INCLUDES TRANSMITTER, CRYSTAL, BATTERY HOLDER, MICROPHONE, ANTENNA, B INSTRUCTIONS 
-CHANNEL A) 146.565 MHZ B) 149.000 MHZ (SELECT ONE WHEN ORDERING) 

MICRO -4 MULTI -MESSAGE VOICE RECORDER 

Yrrn-nt -.... ...e .e_ 
-s 

; rcnetcmccn ; 
..;.: 

... , r...':. " 
1011 

« «...;: 

xy. ., 'al:t' 

ONLY Sag 95 

G R E L 

-EXACT SOUND REPRODUCTION 
-SMALL SIZE 1 -3/4" x 

-NEW EDGE CARD DESIGN IS 
STANDARD .100 SPACING 

-4 MESSAGE MAX. UP TO 20 SECONDS 
-LED INDICATES RECORDING IN PROGRESS 
-6 VOLT INPUT ONLY DRAWS .5 uA STANDBY 
-7 -13.8 VOLT REGULATED INPUT A 30ma 
-8 OHM 50 MILLIWATT SPEAKER OUTPUT 
-LINE LEVEL AUDIO OUTPUT (VARIABLE) 
-FULLY ASSEMBLED (NOT A KIT) 
-100'S OF APPLICATIONS, ALARMS, PRODUCT DISPLAY, 
NOTE PAD. HAM, CB, MUSEUMS, ETC 

-SWITCHES, MICROPHONE. & INSTRUCTIONS INCLUDED 

COMING SOON 

1145 CATALYN STREET 
SCHENECTADY, NY 12303 

MICRO -3 
REC/PLAY UP TO 4.5 MINUTES 

UP TO MESSAGES (NO DIODES) 

MESSAGE CUEING (FAST FORWARD) 

TECH. FAX: 518 -381 -1058 TO ORDER: CALL 1-(800) -588 4300 ° NI TECH. SUPPORT: 518 -381 -1057 

www.americanradiohistory.com

www.americanradiohistory.com


r 
You can Build Gadgets! 
Here are 3 reasons why! 

BP345- GETTING 

STARTED IN 

PRACTICAL 
ELECTRONICS$5.95 

If you are looking into 
launching an exciting 
hobby activity, this text 
provides minimum es- 
sentials for the builder 
and 30 easy -to -build fun 
projects every experi- 

menter should toy with. Printed -circuit board 

designs are included to give your project a pro- 
fessional appearance. 

BP349- 
PRACTICAL OPTO- 

ELECTRONIC 
PROJECTS $5.95 

If you shun opto -elec- 
tronic projects for lack of 
knowledge, this is the 
book for you. A bit of in- 

troductory theory comes 
first and then a number 
of practical projects 
which utilize a range of opto devices, from a fil- 
ament bulb to modern infrared sensors and emit- 

ters -all are easy to build. 

Practical Electronic 
Music Projects BP363- 

PRACTICAL 

ELECTRONIC 
MUSIC PROJECTS 

$5.95 
The text contains a good- 
ly number of practical 
music projects most oftn 
requested by musicians. 
All the projects are rela- 

tively low -in -cost to build 

and all use standard, readily -available compo- 
nents that you can buy. The project categories 
are guitar, general music and MIDI. 

Mail to: 

Electronic Technology Today, Inc. 
P.O. Box 240 
Massapequa Park, NY 11762 -0240 

Shipping Charges in USA & Canada 
$0.01 to $5.00 $2.00 $30.01 to $40.00........$6 00 

$5.01 to $10.00 $3.00 $40.01 to $50.00 $7.00 

$10.01 to $20.00 $4.00 $50.01 and above $8 50 

$20.01 to $30.00 $5.00 

Sorry, no orders accepted outside of USA and 

Canada. All payments must be in U.S. funds only. 

Number of books ordered. 

Total price of books $ 

Shipping (see chart) $ 

Subtotal $ 

Sales Tax (NYS only) $ 

Total enclosed $ 

Name 

Address 

City State _ZIP 
Please allow 6 -8 weeks for delivery. J 

CABLE TV 
DESCRAMBLERS 

Best Wholesale Prices in the U.S.A.! 

1 -4 5 -9 10 -19 20-49 50+ 
For Jerrold Systems 

TNT+ 59 55 49 45 40 
Stealth+ 55 49 44 39 34 
FTB3 49 39 35 32 30 

For Scientific Atlanta Systems 

M80 69 62 55 45 40 
SA3 55 45 40 36 33 

For Pioneer Systems 

Super -PIO+ 69 62 55 45 40 

Panasonic Converter 

TZPC1003 75 67 62 59 57 

1- 800 -818 -9688 
U.S. Cable TV Inc. M -F: 9-6 EST 

4100 N.Powerline Rd., Bldg F4 Pompano Beach, FL 33073 
U.S. Cable will only sell the cable equipment to authorized cable subscribers. It is illegal to 
operate this equipment without paying for the basic and the premium services. U.S. Cable will 
not sell to anyone who will not comply with Federal and State laws. No Florida Sales. 

SURVEILLANCE 
FM TRANSMITTERS MINI (KITS) 

3-VOLT FM XMTR, up to 300 ft. indoors, 1500 ft. outdoors 
PHONE XMTR, range to 500 ft.. uses phone -line power 
Sound- Activated XMTR, range to 500 ft. 

2 -STAGE XMTR, 9 -Volt, very powerful 

All above require simple soldering at 2 to 4 places. 

$29.95" ea. 

TELE FM WIRELESS MONITORING SYSTEM. 
(Kit) $99.00` 

TELE CALL FORWARDER. Transfers incoming 
calls. $99.00` 

CALLER ID. Registers incoming number. 
$99.00 
TEL REGISTER WITH PRINTER. Records dialed 
number, duration, and prints record. $135.00' 

12 -HOUR LONG -PLAY RECORDER. Modified 
Panasonic. Records 6 hrs. on each side of 120 

tape (supplied). Compatible with VOX and Tel 

Rec Adapter. $119.00' 

VOx VOICE- ACTIVATED SWITCH. Makes re- 

corder self- activating with voices or other 
sounds. $28.50" 
TELE RECORDING ADAPTER. Records 
incoming and outgoing calls. $28.50** 

TELEPHONE SCRAMBLERS. Over 4,000 
separate codes. $199.00* 

VOICE CHANGER. Changes man's voice to 
lady's and vice versa. $49.00' 
For Shipping & Handling add $5.00 and "$2.00 per item. 
Colo. residents add sales tax. Mail Order. VISA. M /C, COD's 
o.k. Inquire for dealer prices. Free catalog. 

MUCH, MUCH MORE - OUR 25TH YEAR! 

TOLL FREE 1- 800 -926 -2488 
A.M.C. SALES, INC. 

193 Vaquero Dr., Boulder, CO 80303 
Tel: (303) 499 -5405, Fax: (303) 494 -4924 

Mon. -Fri. 8 a.m.-5 p.m. Mtn. Time 

CIRCLE 140 ON FREE INFORMATION CARD 

If you are not getting 
this catalog you are 

missing out on some 
of the best deals in 

electronics today! We have thousands of 
items ranging from unique, hard -to -find 
parts to standard production components. 
Call, write, or fax today to start your free 

subscription to the most unique catalog in 
the industry .. filled with super values on 

surplus electronic and hobbyist type 
items. If you have a friend who would 
like to receive our catalog, send us their 
name and address and we will gladly 
forward the a complementary 100 page 

catalog. 

Why pay more? Call today. 

CI 
340 East First Street Fax Order Line 

Dayton, Ohio 45404 1 -800 -344 -6324 

Order Toll -Free 
1 -800- 344 -4465 

CIRCLE 149 ON FREE INFORMATION CARD 
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EARN 
MORE 

MONEY! 
Be an FCC 
LICENSED 
ELECTRONIC TECHNICIAN! 

0 0 
asi.graffS--- l ) 

Earn up to 
$60 an hour 
and more! 

Learn at home in spare time. 
No previous experience needed! 

No costly school. No commuting to class. 
The Original Home -Study course prepares 
you for the "FCC Commercial Radio- 
telephone License." This valuable license is 
your professional "ticket" to thousands of 
exciting jobs in Communications, Radio - 
TV, Microwave, Maritime, Radar, Avionics 
and more...even start your own business! 
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! 

Or, Call 1- 800 -932 -4268 Ext. 240 

r commanD PRODUCTIOns 
CL FCC LICENSE TRAINING, Dept. 240 

P.O. Box 2824, San Francisco, CA 94126 
* Please rush FREE details immediately! 
z, 

NAME i 
ADDRESS 

116 L 
CITY STATE ZIP 

DC/CAD 
introducing... 

THE TERMINATOR 
Super High Density Router 

(Complete with Schematic & PCB EDITOR) 

Features the following powerful algorithm & capability: 

Rip - up and Retry 

Pre- routing of SMT components 

Real -Time via minimization 

Real -Time clean up passes 

User defined strategies 

Window 3.0 capability as DOS Task 

1-mil Autoplacer and Autopanning 

Two-way Gerber and DXF 

Automatic Ground Plane w/ Cross- Hatching 

Complete w/ Schematic & Dolly Libraries 

Optional simulation capability & protected mode for 386 users 

*PCB LAYOUT SERVICE AT LOW COST 

LEASE PROGRAM & SITE LICENSE AVAILABLE 

Design 
Computation 

1771 State Highwaay334 

(9081 681F- 
77lX (9 

- 8733 (FAX) 

" DC/CAD ... The focal point ajfuture CAD marker " 

Forest 
E Electronics 

Inc. 
Are you oveepaying . . . 

... your cable company? 

You are if .. . 

... you are leasing their 
equipment. 

Forest Electronics, Inc. offers a complete line of 
New Cable Decoders and Converters that 
are fully Compatible with your cable system. 

All systems come with: Remote Control, & 
Parental Guidance Feature. Volume Control 
is also available. 

All Equipment is fully guaranteed & comes 
with a 30 day money back option. 

For More Information Call Us 24 Hours a Day At: 
800-332-1996 

FAX: 708 -860 -9048 
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KELVIN ELECTRONICS 
PHONE: 1-516-756-175 

FAX: 1-516-756-1763 
10 Hub Dr, Melville, NY 11747 

100 -LE 
AC/DC Voltages 

Cont. Tester - 
Buzzer 

3 -1/2 Digit LCD 
Low Battery 

Indicator 
Battery Test 

#990087 

9995 

KELVIN 160LE 

10A C © VM ' 

150 -LE 
Transistor 

Battery Test 
DC Current 

10 Amp 

#990122 

$2995 

200 -LE 
Freq. Counter 
up to 20MHz 
Capacitance 

from 1 pF to 20uF 
Transistor 

AC /DC Current 
10 Amp 
#990'23 

$4985 
STANDARD AC /DC Voltages DC Current Resistance 

Continuity Tester Buzzer Diode Test 

FEATURES: 10M ohm Input Imp. Accuracy +/- 0.5% RDG 

Protective Meter Cases for 100 -300LE 990088..$4.95 
Protective Meter Case for 400LE 990094..$4.95 

, 

.. 
20A mA COM . 

.. . ,, , 
KELVIN a DO LE 

400 -LE 
Inductance 

resolution of 1 uH 

Freq. Counter 
up to 20MHz 

Cap. from 

1 pF to 200uF 

AC /DC Current 
Transistor 

Duty % 

20 Amp 
#990124 

$7995 

MATE METER 
Popular Electronics (reviewed 5/93) 

"Not only does the Kelvin 94 boast a lot of 
features...the features go the extra distance." 

"If we had to run into a burning building to 
do some emergency trouble- shooting and 
could carry only one piece of equipment, the 
Kelvin 94 would be it!' 

* Pn RMS, Lql, Hz, l®. * A.1 % Acnrocy * 
12 

INSTRUMENTS 

IN ONE! 
DC Voltmeter, 

AC Voltmeter, 

Ohmmeter, 

AC Current, 
DC Current, 
Diode Tester, 

Audible Cont. 

Tester, dBm, 

Freq. Counter, 

Capac. Meter, 

Inductance 

Meter, 

Logic Probe 

#990111 

99995 

4 Protek B-°o3L 

. 

- 

oiv1T,.,;. 

'm 

® Protek MODEL 
P -3502C 

2MHz Sweep Function 
Generator 
o Output Frequency of 0.02Hz to 

2MHz on 7 ranges 

o Output: sine, triangle, square, 

pulse, ramp or slewed sine wave 

o 4 digi` frequency counter 
o With sync output (TTL), VCF, DC 

offset, variable symmetry 
o Square wave rise 

time: 100ns or less $29995 
#720129 

20MHz 
"Afford -A- Scope" 
o 2 Channels 
o Built -in component tester for 

resistors, capacitors, and diodes 

o 6" CRT with internal graticule 
o TV trigger 
o CH2 Invert 
o 2 -Axis input 
o Includes 2 probes 
o 2 -Yr. warranty 

#720085 $ 385 

J ProP ° MODEL 

Regulated DC 
Power Supply 
o 0 -30V, CV; 0 to 3A, CC 
o 2 Seperator LED displays (green 

for voltage, red for current) 
o Constant voltage & constant 

current operation 
o Fully isolated outputs allow 

series or parallel operation 
o Includes (1) set of test leads & 

operation manual 

o Overload protected 
o 2-Yr. warranty 

#690038 $225 
CIRCLE 38 ON FREE INFORMATION CARD 
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FM TRANSMITTERS 
ELECTRONIC KITS AND MORE 

Tunes 88-108 MHz. 

Powerful 2 stage audio amplifier. 

Sensitive, picks up sounds at the 
level of a whisper. 

Up to 1 mile range. 

Requires 9V battery. (Not Incl.) 

SUPER -MINIATURE FM TRANSMITTER 
Super small FM transmitter. Use with any FM broad- 
cast receiver. Easy to assemble, all chip (SMT) parts 
are pre- assembled to the circuit board. 

XST500 (E -Z) Kit 544.95 

Dial your phone from anywhere 
and listen to the sounds in- 
side your home. 

Two digit Touch Tone code 
for secure operation. 

TELEPHONE SNOOP 
Call home from anywhere. enter a two digit security code. 
and hear the sounds in your home . Automatically turns 
on without ringing the phone, verifies code, then acti- 
vates for one and a half minutes. 

XPS -CASE KIT $13.95 
XPS1000 C KIT 
Digital voice changing. male to 
female, female to male, adult to 

child, child to adult. 

Maintain anonymity on any call. 

Button for normal operation. 

16 levels of voice masking. 

VOICE CHANGING TELEPHONE 
STOP THOSE ANNOYING TELEPHONE CALLS! 
Sound older and tougher when you want to, Not a kit. 
Fully assembled. Single phone operation only 

TRANSITION 2000 S89.95 

SATISFACTION 
GUARANTEED! 

oMlriaturephoto light en 

Tunes 88 -108 MHz. 40- Up to 1/2 mile range. 

Sensitnre 2 stage audo armlike Now 
sounds at the level Of a whisper.. 

MICROMINIATURE FM TRANSMITTER 
Including the battery, this is the Worlds smallest FM 
transmitter. Use with any FM broadcast receiver. Easy 
to assemble. uses pre- assembled circuit board. 

XWB1000 E -Z KIT S49.95 

Transmits a continuous beeping tone. 

Adjustable from 88 
to 108 MHz. 

Up to 1 mile range. / 
Works with any FM t 
broadcast receiver. 

TRACKING TRANSMITTER 
Ony 0.7 by 2.4 niches, the XTR100 operates at voltages of 3 to 

18 Volts and is ideal for use in loosing lost model rockets, bi- 

cycles automobiles. games of hide and seek and contests. 

XTR100 C Kit S33.95 

Digital voice changing. male to le- 
male, female to male, adult to child. 
child to adult. 

Use with any modular phone. \, 
16 levels of voice masking. yk` 

Connects between handset and phone. 

VOICE CHANGING ACCESSORY 
STOP THOSE ANNOYING TELEPHONE CALLS! 
Sound older and tougher when you want to. Not a kit. 
Fully assembled. Use with single or multi -line phones. 

TRANSITION 2001 S59.95 DL--. the p 6Gc .rira 15191 

ELECTRONIC S 
1270 E Broadway Rd. # 113, Tempe AZ 85282 

WE ACCEPT VISA. MC, MO. COD 
SHIPPING & HANDLING EXTRA l' 

Up 10 I mile range. 

Miniature photo battery mounts 
right on circuit board. 

Transmits at 143 MHz. 

Amazing audio sensitivity, picks up 
sounds at the level of a whisper. 

BUY WITH CONFIDENCE FROM XANDI 
30 -DAY REFUND POLICY 
TECH SUPPORT NUMBER (602 -894 -0992) 

CRYSTAL CONTROLLED FM TRANSMITTER 
Including the battery, this is the Worlds smallest crystal con- 
trolled FM transmitter. Transmits to any scanner type re- 

ceiver. Easy to assemble, uses pre -assembled circuit board. 

XTL1000 El KIT S69.95 

Uses sensitive; microwave tran- 
sistor ampk6ec 

Covers 1 to 2 700 MHz. 

Ccenpac halt held unit. 

Includes miniature bud speaker for 
avide irdse:Om of detected signals 

SUPER SENSITIVE BUG DETECTOR 
When the X808.00 intercepts a signal in the I to 2,000 MHz 
range, it emits a growl that increases to a high peened squeal 

as the signal stength increases. 

XBD200 (C) Kit 549.95 

Unlnterruoteç 800 to 950 MHz coverage._ 
Works with any scanner that 
can receive 400 to 550 MHz. 

800-950 MHz SCANNER CONVERTER 
If your scanner can receive 400.550 MHz, just add the 
XLC900 for ualntenuoted 800-950 MHz coverage. It 
converts all 800 -950 MHz signals to 400-550 MHz so 
your scanner can receive them! Add our custom case 
kit for that 'Professional' look. 

XLC-CASE KIT $13.95 
XLC900 C KIT $49.95 

TOLL FREE ORDER LINE 
1- 800 -336 -7389 

ASK FOR FREE CATALOG OF OUF PRODUCTS 

Smallest Phone transmitter an re! 

Tunes 88-108 MHz. 
No batteries required, of I 

powered by phone line. 
î Up to 1/4 mile range. 

Attach to phone line anywhere in 
house, even inside phone. 

SUPER -MINIATURE PHONE TRANSMITTER 
Worlds smallest FM phone transmitter. Use with any 
FM broadcast receiver. Easy to assemble, all chio con, 
ponants are pre -assembled to the circuit board. 

XSP250 E -Z Kit S::4.95 

Use with any FM broadcast receiver. 

Hear every sand in an entire house! 

Uptolmerange 
Powerful 2 stage audio' 
amplifier 

t 
MINIATURE FM TRANSMITTER 

The XFM100 has a super sensitive microphone and is ca- 
pable of picking up sounds at the level of a whisper and 
transmitting them to any FM broadcast receiver. 

XFM100 (C Kit S32.95 

Transmit hkjh quaky stereo to any FM 

stereo receper. 

Buittan cutest level monkey for 
quick and easy tuning. 

Ideal fa use wth personal CD 
player. 

FM STEREO TRANSMITTER 
Transmit full- bodied Hi Fi stereo to any FM stereo racewer. 
Separate left and right inputs and gain controls. Includes 
an output booster stage for greater range. 

XFS -CASE KR $13.95 

XFS108 C KIT S41.95 

SEND MAIL XANDI ELECTRONICS 
ORDERS TO: BOX 25647 

TEMPE, AZ 85285 -5647 

CIRCLE 134 ON FREE INFORMATIO+I CARD 

ATTENTION CABLE VIEWERS 
CABLE VIEWERS...get back to your BASIC Cable Needs 

Call 800- 577 -8775 
For information regarding all of your BASIC cable needs. 

5 GOOD REASONS TO BUY OUR FAR SUPERIOR PRODUCT 
S PRICE 

EFFICIENT SALES AND SERVICE : WE SPECIALIZE IN 5, 110 LOT PRICING 
ALL FUNCTIONS (COMPATIBLE WITH ALL MAJOR BRANDS) 

: ANY SIZE ORDER FILLED WITH SAME DAY SHIPPING 

BAS C 
ELECTRICAL 
SUPPLY & 
WAREHOUSING 
CORPORATION 

We handle NEW equipment ONLY - Don't trust last year's OBSOLETE and UNSOLD stock! 
COMPETITIVE PRICING- DEALERS WELCOME 

HOURS: Monday -Saturday 9 -5 C.S.T. 

it ,S nul III inn'nl of B. E.S.U/ et lit fr.fun .Iny /my ®'I .'vniun op'r.1101 an t will nul .1,s,Y .lily (uonp.Iny w Inrlivlt.u.r1 In ounllq Ille t.n. 
-0e et to sales personnel for specification:. 

P.O. Box 8180 Bartlett, IL 60103 800- 577 -8775 
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Service Electronics? Put 

- - - - - - -- - ---- VMS OWN - - - 
On Your 
Bench 

20MHz Oscilloscope 
with External 

Triggering 

!EMMA rest Equipment 
Muted Aaaur" Proven Reliable 
Technician's choice for quality test equipment at 
competative prices! Oscilloscopes, power supplies, 
DMMs and more. Tenma's full line meets your 
needs ... At the bench or in the field. 
The complete Tenma line is available from MCM 
Electronics. AB in stock and ready to ship. 

MCM ELECTPONICS 
650 CONGRESS PARK OR 
CENTERVILLE. OH 45459 -4072 

A PREMIER Compe-r y 

Niir a free catalog, call toll free: 

1 -800- 543 -4330 
Hours: M -F 7a.m.- 9p.m.. Sat. 

9a.m.- 6p.m. EST 

Product questions ...1-800-824-TECH(8324) 
PO P21 

CIRCLE 163 ON FREE INFORMATION CARD 

V/SA CABLE TV 
Universal Descrambler 

NEW PRODUCT 
UNIVERSAL 5000 $199.95 

Our fully assembled product is factory tested and 
GUARANTEED to work on your system. 

MODEL 4000 KIT $ 79.95 
The 4000 KIT comes with all the electronic parts 
and our Cad designed PC board. We provide parts 
list, full schmatic, wiring diagram and tutorial. 

MODEL 4000A Enclosure $ 44.95 
The 4000A Enc. Package will provide the hobbyist, 
who has our 4000 Kit, a custom enclosure, AC 
adaptor and finish accessories to enclose their kit. 

MODEL 4000 And 5000 Features 
The latest in Video Amplification Technology. 
New clocking circuits to stabilize color and 
picture performance. 
The most advanced picture locking circuitry. 
Inverted Video Option is available. 
NO CONVERTER BOX is necessary. 

The Halcyon Group 1 -800- 664 -6999 

Make your projects 
speak for themselves... 

Ours do 

DIGITAL VOICE RECORDERS 
Record up to 218 seconds 
1 to 8 messages 
High quality speech 12 bit 
Switch- closure actuation 
Sample rates up to 20Khz 
On -board backup 
Direct speaker output 
Wide operating range 
Small size 2.6" X 2.6" 
Made in U.S.A. 

MODEL Audiod "218 

Call or write for more information 
OEM price and delivery available 

Custom desügns and enclosures 
Single unit price $149.00 plus s +h 

Quantity pricing as low as $99.00 

- - - - -l'1;1-nc. 
402 Riley Road, New Windsor, NY 12553 

(914) 564 -5347 
Specifications and price subject to change. 

i 
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Electronics made Easy with UCANDO 

New Release!!! 

UCANDO's unique computer animation makes learning electronics fast 
and easy. These videos will...allow you to learn at your own pace...help 
you remember more of what you learn ... give you years of quality use... 
become a valuable source of reference material...make your under- 

standing of electronics complete ... and help you build your future today. 
Call today and see how UCANDO is... 

"Changing The Way The World Learns Electronics. 

VT405 TV Part 2 "The Front End" $44.95 
VT102 Introduction to VCR Repair ... $44.95 VT206 Oscillators .... $44.95 
VT103 VCR Maintenance & Repair .. $29.95 VT301 Digital 1 $44.95 
VT201 Direct Current $44.95 VT302 Digital 2 $44.95 
VT202 Alternating Current $44.95 VT303 Digital 3 $44.95 
VT203 Semiconductors $44.95 VT304 Digital 4 $44.95 
VT204 Power Supplies $44.95 VT305 Digital 5 $44.95 
VT205 Amplifiers $44.95 VT306 Digital 6 $44.95 

120 

It 

VT401 AM Radio $44.95 
VT402 FM Radio Part 1 $44.95 
VT403 FM Radio Part 2 $44.95 
VT404 TV Part 1 "Intro to TV".. $44.95 
VT501 Fiber Optics $44.95 

SAVE!!! Buy any 6 videos for only $240 ... SAVE MORE!!! Buy any 12 videos for only $450 

MasterCard 

MONEY BACK GUARANTEE' Call for details. 

Call toll -free 1- 800 -678 -6113 
or mail check or money order to: 

UCANDO Videos, P.O. Box 928, Greenville, OH 45331 

FREE Shipping ... FREE Catalog 
CIRCLE 136 ON FREE INFORMATION CARD 

CABLE T.V. EQUIPMENT 
Friendly, Knowledgeable Service 

ORDERS CALL: 
1- 800 -361 -4586 

All Equipment New 
Convertors & Descramblers 

30 Day Money Back Guarentee 
6 Month Warranty 

Visa, MC, C.O.D. Welcome 

KDE ELECTRONICS, INC. 
P.O. Box 1494 

Addison, IL 60101 
Info. 708-889-0281 
Fax 708 -889 -0283 

Digital Storage Oscilloscope 
For $169.95 ? ?? 

And much, much more! 
O -Scope I turns PC -ATs into DSO, spectrum 

analyzer, frequency counter, DVM. DC -50KHz 

IMMEMMEE iiiiiiiii 
iwiwiwiwi I 
Sinewave Sweep 

Actual O -Scope 
Signal Traces 

Spectrum 

For Orders and Inquiries Call: 1- 800 -980 -9806 
For Technical Assistance: 1- 713 -777 -0401 

Allison Technology Corporation 
8343 Carvel, Houston, TX 77036 

FAX and BBS 1- 713 -777 -4746 
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A DIVISION OF MING E &P, INC. 

VISA 

n Cara 

818 -913 -6735 

ORDER TOLL FREE 

1- 800 -669 -4406 
24 hr. Fax: 818- 912 -9598 

IC TESTER /IDENTIFIER 
e Data Genie HT -28 is a 

portable, stand -alone IC tester 
and Identifier. It can test and 
identify most TTL 74 and CMOS 
40/45 series of IC's as well as 
being able to test 4164-411000 
and 4416 -44256 series of 
DRAM's. Powered from the 
included AC adapter or 
alkaline batteries (optional). 

Up to 600 hours of operation 
on four 'AA' alkaline batteries. 

Automatic power shut -off to 
conserve battery life. 

Lightweight, easy to use and 
carry, weighs only 14 oz. 

Th 

DIGITA ,NNLY IC TESTER 

#MI -12 -2800 $189.95 

DIGITAL VOICE MODULE 
The DVM -58D has variable length message capabilities and can 
store up to 16 individual messages for Immediate playback. Use 
It to add real voice prompting or Instruction to any project, via 
the mic. Input. Standard 1Mb DRAM on -board (32 sec.@ 32K bps) 
with options to expand up to 16Mb (8 min.@ 32K bps). ADM 
recording with selectable 16/32/44K bps sampling rates and 
very low power consumption. 

#MI -10 -5858 S89.95 
1Mb DRAM $5.15 
4Mb DRAM $21.95 

RF TRANSMITTER + ENCODER MODULES 
he TX -99 Interfaces with the TX- 

1 as the RF carrier module. 300 
Hz AM with a typical range of 

100' line -of- sight. (Key -chain 
ransmltfer Is also available, model 
X -99K $15.95) 

#MI -1O -9903 $5.95 

The TX -01 Motherboard can 
encode a 12 -bit address 
code with 4096 possible code 
combinations or can be used 
to encode an 8 -bit address 
code with a 4 -bit data code. 

#MI- 10-001E $9.95 

PC INTERFACE CARD PROTECTOR 
The Data Genie P -300 is a 
device that allows quick 
and easy installation of 
add -on cards or prototype 
circuits for testing 
externally on your PC 
without having to turn off 
the computer. Maintains 
complete protection for 
your motherboard via the 
built -In protection circuitry 
& current limit fuses. Adds 
3 expansion slots. #M1- 12 -P3C0 $349.95 

The RE -99 Interfaces with the 
RE -01 as the RF carrier's 
receiver module and 
requires only a few solder 
connections to mate the 
two. 300 MHz AM. 

#MI -10 -9904 $6.95 

The RE -01 Motherboard will 
decode a 12 -bit address or 
8 -bit address with 4 -bits of 
data, depending on which 
of the two included IC's is 

installed into the board. 
#MI- 10 -001D $14.95 

LASER POINTER 
The Infiniter'210' Laser Pointer's high -tech, lightweight aluminium 
housing, Incorporates a mode switch which allows you to select 
between a solid beam or flashing beam to enhance any 
presentation. Projects over 150' and even works well on overhead 
projection screens. Great for the conference room, exhibition 
hall, construction site, museum, etc. 

11111111111111111111111111111110 

#MI- 16-0007 $59.95 

The Medusa Passive Infrared 
Detector has been tested at 20V/ 
m over the frequency range 20 to 
1000 MHz, proving that the unit has 
ultra -high RFI protection and 
reliability. With N.0 contacts 
including tamper, plus selectable 
pulse counts of 1,3 or 5, Medusa 
makes for confident installations. 
Detects ambient body heat and 
movement to trigger your connected 
security system, announcement buzzer, 
or warning device. #MI -11 -3300 $24.95 3+ at $19.95 each. 

Now Available 
'95 SPRING /SUMMER Catalog 

Digital Voice Products 
RE Remote Control Products 
Syntax Prototyping Boards 
Holtek Encoder /Decoder IC's & other 
components. 
Data Genie Test Equipment 
and much, morel 

If you are a past or current customer, you will soon 
be receiving your copy by mall. 

ORDER BY MAIL: 

ELECTRONICS 123 
17921 ROWLAND ST. 

INDUSTRY, CA 91748 

For 
Technical 
Support 

Call' 

(818) 
912 -9864 

MN Charges Continental US, up to 3 lbs. Add: 
UPS Ground S 6.00 
UPS3 -Day S 8.00 
UPS Blue $10.00 
UPS Red (Next Day) $20.00 
COD's Add: $4.50 
Co /,E Orders Add. 8.25% Soles Tar 

UM Charges Canada. up to 3 lbs. Add: 
US Postal, First Class $ 10.00 
Prepayment by credit card required. 

Sony To COD orders. 

(S&H Charges INTERNATSJNAL: Call/Fax for quote.) 

All prices subject to change without notice. 
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I Test & Measuring Instruments 
20 MHZ, 2- Channel, 

OSCILLOSCOPE 
4 model #0S-622B 
xn 20MHz, Dual Channel 

High Sensitivity 1 mV /DIV 
43 TV Synchronization 

Z axis input 
A) ALT Triggering Function 
4 Hold Off Function 
00 Trigger Level Lock Function 

CH 1 Output 
i6 Includes Probes (x1, x10) 
432 Year Warranty 

PRINT (gun) 
Products International 

800 -638 -2020 
Ott P 

Test Instruments, Equipment, Tools & Supplies For Electronic Production, Maintenance & Service 
8931 Brookville Road, Silver Spring, MD, 20910 * 800 -838 -2020 * Fax 800 -545 -0058 

CIRCLE 162 ON FREE INFORMATION CARD 

NOW! A QUALITY SATELLITE 

SCPC AUDIO RECEIVER 
AT AN AFFORDABLE PRICE 

5tP[ 
.10 

U N I V E R S A L 

2575 
SCPC AUDIO HECEIVEH 

IPI 

UNIVERSAL SCPC -100 AUDIO RECEIVER 

SERVICES ON SCPC RADIO 

ALL SPORTS - NEWS NETWORKS - AP - UPI - RADIO NETS - HOMETOWN SPORTS 
- TALK SHOWS MUSIC (CLASSICAL, JAZZ, ROCK) - MAJOR RADIO STATIONS - 

FINANCIAL NEWS - NEW, QUICK LOCATOR CHANNEL GUIDE FURNISHED - OVER 
430 CHANNELS AND GROWING! 

FEATURES OF THE SCPC -100 

MICROPROCESSOR TUNING, EASY TO TUNE - 50 CHANNEL MEMORY RECALL - 
WORKS WITH 950 -1450 SYSTEMS - 3- MINUTE HOOKUP - 1/2" DISPLAY - C AND 
Ku BAND SCPC - DOES NOT DISABLE VIDEO IN USE - USE WITH HI -FI SYSTEM - 

RECEIVES ALL SCPC CHANNELS - SIMPLE TO USE -TUNE ALL HIDDEN" CHANNELS. 

INTRODUCTORY PRICE $439 + S &H 

UNIVERSAL ELECTRONICS, INC. 
4555 GROVES RD., SUITE 12, COLUMBUS, OH 43232 

(614) 866 -4605 FAX (614) 866 -1201 

Data Acquisition 
& Control Hardware for PC's 

ANA100 Analog I/O E 99 DIG100 Digital I/O S 39 

8 Channel 8 -Bil 
0 to 5 Volt input 

14 TTL1 /O lines 
Analog output 
400 Khz sampling 

ANA150 Analog /Counter... $ 89 

PIP 8 Channel 8 -Bit 
0 to 5 Volt input 

' 3 16 -Bit Counters 
400 Khz sampling 

8255 PPI 
24 or48TTL I/O 

Lines 
Selectable Base 

Address 

DIG200 Counter I/O $ 79 

3 16 -Bit Counters 
8 -Bit input pon 
8-Bil output port 
Selectable Clock 
frequency input 

ANA200 Analog I/O S 79 ANA201 Analog $ 129 

' 1 Channel 12 -Bit 
0 to 5 Volt input 
optional bi -polar 

100 Khz sampling 
24 TTL I/O lines 

8 Channel 12 -Bit 
x1, x5, 010, x50 

P-ogrammable 
channel gain 

100 Khz sample 

Engineering Software - PC/MSDOS 

Analyser Ill - Linear Circuit Analysis 
AutoSkem - Schematic Drawing program 
Compiles - Circuit Design program 
EasyPC - PCB Layout and Circuit Drawing 
Filtech - Filter Circuit Design and Analysis 
PC -Scope - Digital Storage Oscilloscope for ANA100 

ANA150 or ANA201 board 
Pulsar - Logic Circuit Analysis 

$ 149 

$ 29 More Hardware and 
$ 29 Software items available 
$ 149 

$ 229 Ask for our current catalog 

Si 39 MasterCard/Visa accepted 
$ 149 

BSOFT Software, Inc. 
PHONE 614 -491 -0832 * FAX 614 -497 -9971 

444 COLTON ROAD * COLUMBUS, OHIO * 43207 
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PE MARKET CENTER 
CLASSIFIEDS 

MISCELLANEOUS 
ELECTRONICS FOR SALE 

THE CASE Against Patents. Thoroughly tested 
and proven alternatives that work in the real world. 
$28.50. SYNERGETICS PRESS, Box 809 -C, 
Thatcher, AZ 85552. (520) 428 -4073. Visa/MC. 

TURBO CHARGE your amplifier. Guide to in- 
crease wattage of existing power amplifiers. Send 
$7.50 for complete book. JAM Electronics, 7391 
St. Hwy 78, Gratiot, WI 53541. 

REMOTE CONTROL miniature encoded trans- 
mitters and receivers. Send for free catalog to: 
Inventive Solutions, PO Box 8, Stratford, NY 
13470. 

FREE BUY /Sell listing searches. FREE 2 month 
listing. Used /surplus /antique equipment /parts/ 
books. Communications /Computer /Elec- 
tronics BBS. Modem: (201) 993 -0811 (8/N/1/ 
ANSI) or Suite 111, 103 Washington, Morristown, 
NJ 07960. 

Quality Microwave TV Antennas 
WIRELESS CABLE - IFTS - MMOS - Amateur TV 
Ultra High Gain 5011111+1 Tuneable 1.9 to 2.7 Gte. 

55- Channel Dish System $199.95 
36- Channel Dish System $149.95 
20- Channel Dish System $124.95 
Dp'tinr l Commercial God Antenna (not shown) Add S50 OD 

Vag) Antennas, Components, Custom Tuning Available 
Call or write (SASE) tor "FREE" Catalog 

PHIWPS -TECH ELECTRONICS 
Dish System RO. Box 8533 Scottsdale, A2 85252 

LIFETIME (6021 947-7700 (53.00 Credit all phone orders: 
WARRANTY MasterCard Visa American Express COO 's Quantity Pricing 

PLANS -KITS -SCHEMATICS 
BUILD - FIVE -digit, ohms, capacitance, fre- 
quency, pulse, multimeter. Board and instructions 
$9.95. Bagnall Electronics, 179 May, Fairfield, CT 
06430. 

ALL -IN -ONE catalog. AM /FM /ham /spy, trans- 
mitters, amplifiers, receivers. Voice scramblers/ 
disguisers, audio, TV, Tesla coils, plans, "secret' 
books, kits, imports, exports and more. Start your 
own licensed or unlicensed radio station, 60 full 
pages for $1.00. PAN -COM INTERNATIONAL, 
PO Box 130 -H8, Paradise, CA 95967. 

FM STEREO TRANSMITTER kit broadcasts any 
audio signal to FM stereo radios throughout your 
home. Uses unique BA1404 IC. Complete kit: PC 
board /components - $24.00. Visa /MC. 
TENTRONIX, 3605 Broken Arrow, Coeur d'Alene, 
ID 83814. (208) 664 -2312. 

HOBBYIST CIRCUITS - Remote room monitor, 
tone decoder, long distance circuit control. Simple 
unusual experiments for the novice. CATALOG 
$2.00 - Garrett Plans, PO Box 155, Jamesburg, 
NJ 08831. 

SURVEILLANCE TRANSMITTER kits. 65 to 305 
MHz. Quick & Easy. Partially assembled units. 
Five minutes completion. 110 -volt duplex recepta- 
cle, room battery types, and telephone. Counter - 
surveillance. Catalog: $2.00. SHEFFIELD ELEC- 
TRONICS, PO Box 377940 -B, Chicago, IL 
60637 -7940. 

CRYSTAL SET Handbook - Visit antiquity by 
building the radios your grandfather built. Assem- 
ble a "Quaker Oats' rig, wind coils that work and 
make it look like the 1920's! Only $10.95 plus 
$4.00 for shipping and handling. CLAGGK Inc., 
PO Box 4099, Farmingdale, NY 11735. US funds 
only! USA and Canada - no foreign orders. 

YOU WON'T be caught flashing with SILENT 
SAM. Patented vehicle turn signal reminder warns 
when not to. See PE's Apr. '95 Hands -On Report. 
Call toll free 1 (800) 398 -5605 Visa/MC. Kit w /case 
$15.00, $22/$27.00 wired models, plus $2.50 
P &H. Flyer. 1627 Basil Dr., Columbus, OH 43227. 

CA =E TV 
DESCRAMBLERS 

We Carry A Full Line of Premium Descramblers And Corverters Compatible With: 

JERROLDTM (Add -ons and Combos) 
GENERAL INSTRUMENTS 
SCIENTIFIC ATLANTA 
PIONEERTM 
TOCOMTM 
ZENITHTM 
HAMLINTN 
OAKTN (all except Sigma) 

GUARANTEED TO WORK OR YOUR MONEY BACK! 

BEST PRICES FREE CATALOG 
Please have the MAKE & MODEL # of your area's cable box ready when you call! 

UR we 
OM ma ors 

NO gm wo 
Ow Rao an 

ALLSTARELECTRONICS HOURS: 9-6 M-F 10-3 Sat EST 

1- 800 -782 -7214 
It is not the intent of Allstar Electronics to defraud an 

y 
pay TV operator. Anyone Implying theft of service will be 

denied assistance. All brand names are isteredtrademarks of their respective owners and are used for 
reference only. 110-64 Queens Blvd., #466, Forest Hi Is, NI 11375. NO NYS SALES! 

CIRCUITS! CIRCUITS! The very best in plans, 
kits, schematics, and books. Too many to list. 
Satisfaction guaranteed! Send for free listing. 
HOBBYTECH, Dept. PE1, 1748 SE Alder, 
Hillsboro, OR 97123. 

NIGHT VISION kits. And brand name U.S. and 
foreign units. Complete kits include all necessary 
components to build your own night vision scope. 
SAVE $. U.S. Military Intensifiers, I.R., foreign 
and more. Call or write: NENVIS INC., 320 Main 
Street, Box 1088, Sturbridge, MA 01566. Or (508) 
347 -7238 10 -4pm EST. 

HEATH COMPANY is selling photocopies of most 
Heathkit manuals. Only authorized source for 
copyright manuals. Phone: (616) 925 -5899, 8 -4 
ET. 

COMPONENTS 
TESLA COIL parts, secondary coils, enamel 
wire, more. Catalog $1.00. K &D Electric, PO Box 
659, Newcastle, OK 73065. 

Prototype it FAST! 
a-aoOWci e051 w a 

Comm -w aECna.mzv 
nm .wre mm.,,r., r 

aa c.ew oon./ aen o,r. a ,r EPROM./ own:* aa, 
Aaa,.m. MO. a arr. .rr 
VS DOS crass- a,..w,mu 

:. arorooum a and SOS, 

$99.00 .. 
Run .mn.e apwrcaeons., expnmeew narea,» (513)581-x080 

Porn se.0 pon wrn,our veoausew0i 

SuRVEILLANice 
g COUNTERSURVEILLANCE Electronic Devices 

Hidden Video Cameras Electronic Kits Voice Changers 

Bug and Phone Tap Detectors Shotgun Mics Micro Recorders 

Vehicle Tracking Locksmithing AND MORE! 

Extra Long Play Telephone Recorders - Silently Tapes $12500 
/ncoming/Oulgoing Phone calls automatically... and w 

SID,, FOR CATALOG SEND 85.00 TO...P.O. Box 337, 

OUTLET Buffalo, NY 14226 (716) 691.3476 - (716) 695.8660 123 
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C & L ELECTRONICS 
BUY - SELL - TRADE 

Assoc. Research 6040 AT Hy Pot Tester 

* 90 DAY GUARANTEE * 
10 Day Inspection Period 

600.00 
Herten Assoc. Model 215 H.V. Supply, 3000 Volt, 5 M.A.D.C. . . 600.00 
Datapulse 101 Pulse Generator 75 00 
E.S.I. SRI Standard Resistor, 100 Kilo Ohm . . 90.00 
Fluke 332B DC Voltage Calibrator 800.00 
Fluke 640B -110 Transfer Standard 2,000.00 
Fluke 721A Lead Compensation 600.00 
Fluke 896A Differential Voltmeter 300.00 
Fluke 1953A Frequency Counter 450.00 
Fluke 6160A Frequency Synthesizer 600.00 
HP 141T Display Section 600.00 
HP 334A Distortion Analyzer 600.00 
HP 606B Signal Generator 360.00 
HP 1726A Scope, 275MHZ 700.00 
HP 1740A 100MHZ Scope 600.00 
HP 3320B Automatic Synthesizer 400.00 
HP 3330B Automatic Synthesizer 800.00 
HP 3467A Logging Digital Multimeter 900.00 
HP 3651A Transmission Set 750.00 
HP 3581A Wave Analyzer 900.00 
HP 3581C Selective Voltmeter 995.00 
HP 8722A Noise Generator 1,260.00 
HP 4800A/4801A .... Vector Impedance Meter 450.00 
lip 4816A w /Probe . .. Vector Impedance Meter 800.00 
HP 6246L 60MHZ Frequency Counter 7600 
HP 6328A w /OPT 011 Counter, DC to 100MHZ, 9 digit . . 460.00 
HP 5340A Frequency Counter, 10HZ to 18GHZ . 1,000.00 
HP 6345A Frequency Counter, DC to 600MHZ . 1,000.00 
HP 6111A Power Supply, 0-20V, 0-LA 275.00 
HP 6112A Power Supply, 040V, 0-5A 275.00 
HP 7004B X -Y Recorder 400.00 
HP 7044A X -Y Recorder 600.00 
HP 8405A Vector Voltmeter 600.00 
HP 8443A Generator (less cable) 300.00 
HP 8552A IF Section 600.00 
HP 8662E IF Section 600.00 
HP 8553B RF Section 600.00 
HP 8620A Sweep Oscillator Frame 400.00 
HP 86200 Sweep Oscillator Frame 500.00 
Krohn -Hite 8500 . . Wideband Amplifier 400.00 
Krohn -Hite 7600 .. Wideband Amplifier 700.00 
Keithley 225 Current Source 375.00 
Keithley 247 ..... P.S., 03KDVC, 6MA 600.00 
Rockland 5100 Synthesizer, 2MHZ 600.00 
Rod-L M25 Ground Tester 700.00 
TEK C59 Camera Scope 200.00 
TEK P6042 Current Probe, 60 MHZ 600.00 
TEK 5-4 Sampling Head 600.00 
TEK 816010 Programmable Scanner 600.00 
TEK SC504 Scope Module, 80 MHZ 600.00 
TEK TM603 Mainframe 176.00 
TEK TM604 Mainframe 176.00 
TEK TM506 Mainframe 200.00 
TEK 465 w/DM44 .. Scope, 100 MHZ 650.00 
TEK 465B 100MHZ Scope 650.00 
TEK 620A Vectroscope NTSC 600.00 
TEK 7A18 Differential Comparator LED 400.00 
TEK 7A18 76MHZ Amp Dual Trace 100.00 
TEK 7A22 Differential Amplifier 600.00 
TEK 7A24 Amplifier 500.00 
TEK 7A26 200MHZ Amp Dual Trace 100.00 
TEK 7A29 Plug -In, 1GHZ 760.00 
TEK 7B15 Time Base 650.00 
TEK 7B53A OPT06 . . Plug -In 300.00 
TEK 7CTIN Curve Tracer, 0.5W 450.00 
TEK 7D15 Counter /Timer 200.00 
TEK 7D20 Programmable Digitizer 1,600.00 
TEK 71.6/L3 Spectrum Analyzer 2,000.00 
TEK 7L13 Spectrum Analyzer, 1KHZ to 1.8 GHZ 2,850.00 
TEK 7S12 Sampling Plag -in 700.00 
TEK 7T11 Sampling Sweep Unit 600.00 
TEK 1480R Waveform Monitor 800.00 
TEK 2901 Time Mark Generator 350.00 
TEK 5111A Storage Scope, 2 MHZ 600.00 
TEK 7104 Scope 1GHZ 6,000.00 
TEK 7603 100MHZ Scope Mainframe 260.00 
TEK 7844 Dual Beam Scope, 400MHZ 760.00 
TEK 7904 600MHZ Scope Mainframe 450.00 

SELLERS! Cash Paid Within 24 Hours! 
P.O. Box 52153 Fax (215) 
Philadelphia, PA 19115 (215) 426 -0177 464 -5856 

Learn MICROCONTROLLERS 
EMBEDDED SYSTEMS and 
PROGRAMMING with 
the New AES -10 
The AES -10... a complete 
learning system, a complete 
embedded control system. 
Extensive manuals guide you 
through your 8051 development project. 
Assembly, BASIC, and C programmable. 
All hardware details, complete schematics. 
Learn to program the LCD, keypad, digital and 
analog I/Os . The entire board is software reconfigurable 
for your applications. Everything you need, nothing extra reqwred. 

80C32 Computer /Microcontroller board with: 

32K Byte ROM , 32K Byte RAM 2 by 16 Liquid Crystal 
Display 4 by 5 Keypad Two serial ports 5 interrupt 
sources 3 timers A/D , D /A, PWM and digital UO Built in 
Logic Probe Power supply (can also be battery operated) 
Extended Intel BASIC and AES Monitor in ROM RS -232 
cable to connect to PC for programming 8051/52 DOS Cross 
Assembler Program disks with well documented examples 
User's Manual, Language Manual, and Text (over 400 pages). 

AES -l0 $285 Complete 
Money Back Guarantee 

MS 
Free Info Pack, M/C Visa 

714 - 550 -8094 
Fax 714 - 550 -9941 

CALL 1 - 800 - 730 -3232 

970 W. 171h Si., Sana Ana, California, 92706 USA 

CABLE TV 
Converters & Descramblers 

Compatible with 

Jerrold, Scientific Atlanta, 
Pioneer, Oak, & Hamlin 

Equipment 

BRAND NEW! 

6 -MONTH GUARANTEE 

LOWEST PRICES 
Volume Control & Parental Lockout Available 

Greenleaf Electronics 
1- 800 -742 -2567 

NO ILLINOIS SALES 
It is not the intent of Greenleaf Electronics to defraud any pay television operator 

and we wit not assist any company or individual in doing the same. 
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co N -Mr E1Z0 
RELAYS LIGHTS MOTORS M E_ ERE 

TEMPERATURE PRESSURE LIGHT LEVELS HUMIDITY 

SWITCH POSITIONS THERMOSTATS LIQUID LEVELS 

MODEL 45 .:1 

LUGS INTO nos 
24 LINES DIGITAL I/O 

B CHANNEL 

II BIT A /0/ IN 

12 BIT COUNTER 

DP TO 14K SMP /SEC 

MODEL 100 $279;' 

BIT IRA 1012 A/0 
4 ANALOG OUTPUTS 

1 TIMER COUNTERS 

24 DIGITAL I/O 

,...,,$189 
126- 2321NTEKFACS 

S DIGITAL I/O 
8 ANALOG INPUTS 

2 ANALOG OUTPUTS 

2 COUNTERS-24 BIT 

MODEL 40 . $99, 
US 232 INTERFACE. 

28 LINES DIGITAL I/0 
8 ANALOG INPUTS 

PWM OUTPUT 

RS 232 INTERFACE 

TRMS, 20 AMPS 

12 BIT AJD 

OPTO-ISOIATED 

COMPLETE OMM 

MODEL 70 $239 

RS-232 INTERFACE 

16 BIT A/0 
0.5 DIGIT 

UP 10 60 SMP /SEC 

Prairie Digital, Inc. 
PHONE 608 -643 -8599 FAX 608- 643 -6754 
846 SEVENTEENTH STREET PRAIRIE DU SAC, WISCONSIN 53578 

CIRCLE 47 ON FREE INFORMATION CARD 

SHOW TIME CABLE 
Your Cable 
Connection 

To The Stars! 

r°4 Order yourFREE l' 

catalog today! t l , 
1- 800 -643 -4258 1 

STARGATE SST 

Converters & Descramblers 
All Makes & Models 
Quantity Discounts 
30 -day Money Back Guarantee 
Best Warranties 

Show Time Cable 
643 N 98th St STE 260 

Omaha, NE 68114 

COD MasterCard Visa Amex Discover 

GET THE SESCOIM SOLUTION! 
FEATURES: 

V, RACK SIZE FOR 
COMPACT DESIGN 
CAN BE USED ON TABLE OR IN 
RACK 
FULL LINE OF MOUNTING 
ACCESSORIES 
CLEAR FINISH STANDARD, FOR 
BLACK OR GOLD ADD $5.00 PER BOX 

BOXES 
MODEL SIZE PRICE 

Wns.0 n) S 

#39-3 
RSBa 
8867 
RS6a 
R5611 
RS513 

7.5x185x3 
73,1.85x5 
7.651.8557 
78,1.66x9 
7.5x1.66,11 
7.5,1.85x13 

27.50 
33.75 
40.50 
47.50 
M.20 
60.75 

FEATURES: 
FOUR MODELS AVAILABLE IN HALF AND FULL RACK WIDTHS 
CLEAR, BLACK AND GOLD 
ANODIZED FINISHES 
CONSTRUCTED OF 1.0' 
SQUARE ALUMINUM TUBING 

RACK CHASSIS 
PANELS ARE .063" ALUMINUM; STANDARD FRONT AND 
REAR PANELS ARE CLEAR ANODIZED, BLACK OR GOLD 
PANELS ALSO AVAILABLE FOR ADDITIONAL $7.50 

RACKEM 4N'STACKEMTM SERIES 

RACK CHASSIS 
SIZE PRICE MODEL HER], H (In) S 

1026 
tessi 
RU10 

IRUIU 
1RLI17 
EMUS 

EMILIO 

LUVE 
LUNE 
2111117 

ERIE 
SnL 
LIUM 
MUIR 
=UM 
$MIT 

19x5x1.75 
1957x1.75 
19,10x1.75 
19,12x1.75 
19,15,1.75 
19,17, 1.75 

19,613.5 
19,7 3.5 

19x10x36 
19x1253.5 
19[15,3.5 
1917[3.5 
19,5,525 
19,7,525 
19x10,525 
10, 12 0 525 
19,15x526 
19,17,523 

DUAL 
SLOPE CABINET 
PANELS ARE .063 ALUMINUM 

34.00 
36.50 
66.75 
42.75 
45.75 
48.75 

38.50 
38.75 
38.75 
45.26 
48.25 

51.25 
46.00 
48.50 
51.00 

54.60 
57.00 
80.00 

DUAL SLOPE 
CABINETS 

MODEL SIZE PRICE 
W.D[H(In> $ 

D51 
DS-2 

OS-3 

DS-5 
DS-6 

DS-9 
D S-9 

DS-10 

DS-11 
O 5-12 

456,4 
8[8,4 
8[8,4 
10,8,4 
12,6,4 
18,6,4 
44806 
8,8x8 
8,8,8 
10,B06 
12x8,8 
18,8,8 

40.00 
43.00 
46.00 
49.00 
52.00 
55.00 
50.60 
54.00 
58.00 
6200 
66.60 
70.00 

New, Low Cost 
Mini Shear SHR -2 

TABLE TOP RACKS 
MODEL 

SIZE PRICE 
w[D,N(1n) $ 

R9R-6 11.5 , 15.2 x 11.25 2760 
MIR-11 11.5 , 19.8 x 11.25 95.03 

RBIF10 11.s, 22.8, 1125 70.00 

RBR-12 11.5,28.4,1125 75.00 

RSR4-19 21.0 [ 15.2 , 11.25 70.00 

RA-619 21.0: 18.8 [ 11.25 75.00 

RBB-10-19 210 [ 22.6 5 1125 60.00 

088-12-19 21 0 0 28.4 5 1125 85.00 

HATE. 
SySIN 

000 
000 lI 

A NEW MODULAR SYSTEM FOR FAST AND 
EASY CONSTRUCTION WITH NO TOOLS 

ASSEMBLES WITH ONLY A PHILLIPS SCREWDRIVER 
OVER 180 PREPUNCHED FRONT AND REAR 
PANELS TO MIX AND MATCH IN CLEAR, BLACK OR 
GOLD ALUMINUM 
FULL RANGE OF BOXES AVAILABLE IN FULL 8 
HALF RACK WIDTHS; RACK MOUNT OR TABLE 
TOP STYLES 
ELECTRONIC COMPONENTS (VU METERS, POTS, 
SWITCHES, CONNECTORS, ETC.) ALSO AVAILABLE 

RF SHIELDED BOX 
HOT TIN -PLATED STEEL 

FOR RF AND CLOCK TYPE CIRCUITS 
PLUS ALLOWS ELIMINATION OF 
UNWANTED SIGNAL SPILLOVER. BOXES 
COME WITH DIVIDERS AND THE LIDS 
CAN BE SOLDERED TO THE CASE. FEED 
THRU CAPACITORS ARE AVAILABLE AS 
SOLDER OR SCREW -IN TYPES. 

HEAVY DUTY RACK CHASSIS 
PANELS ARE .080" ALUMINUM AND ARE 
FIELD REMOVABLE, STANDARD FRONT 
& REAR PANELS ARE CLEAR ANODIZED. 
BLACK PANELS AVAILABLE FOP- 
ADDITIONAL $15.00 

RF SHIELDED 
STEEL BOXES 

MODEL DESCRIPTION PRICE 
Wxox N(In) S 

S 15-1 2.1x1.901.0 4.50 

SB-2 3.3 01.9 [ 1.0 8.00 

SB-3 42x1.901.0 9.00 

584 6.311.901.0 10.50 

SB -5 3.302.701.1 9.50 

SB4 4.8[2.711.1 11.50 

SB-7 8.4 o 2.7 0 1.1 13.20 

504 2.802.7x.83 7.00 

SB -9 3.202.7a.83 8.25 

Sß-10 4.802.70.63 9.00 

SB-11 8.302.70.83 10.75 

FTB-1 1006FNWDC300FATWE .65 

FT01-1 104050WC 9DEW91I3PE 3.50 

METAL CABINETS 
$qE PRICE 

MODEL Wx00MW) $ 

MC-1A 
MC-24 

4,3,2 
8,3,2 

12.00 
14.00 

MC-3A 8,3,2 18.03 

MC-4A 405,3 14.00 

MC-SA 8,5,3 18.00 

MC-6A 6,503 18.00 

MC-7A 407,4 16.00 

MC-BA 8,704 18.00 

MC-9A 8,7,4 20.60 

SHIPPED WITHIN 48 STATES 

8" CUTTING 
CAPACITY 
SMALL SIZE:10.8" 
X5.5" X 22.T 
CUTS PCB 
MATERIAL 8 
PLASTICS UP TO 
080' & ALUMINUM 
TO .083" 

HEAVY DUTY 
RACK CHASSIS 
MODEL SIZE PRICE 

WxDxNlln) S 

3027 MD 19.7 o 525 120.75 

3RU10 HD 19x100525 127.00 

30214 HD 19x 14 x 525 140.75 

4007 MD 19x7 07.0 127.00 

4#210 HD 19x 10 x 7.0 135.50 

401114 HD 9x14,7.0 140.75 

5007 HD 19,7,75 19225 
51010 HD 19410x8.75 139.15 

58014 HD 19014,8.75 15025 

METAL 
CABINET 
PANELS ARE 363" 
ALUMINUM; STANDARD FRONT 
AND REAR PANELS ARE CLEAR 
ANODIZED, BLACK OR GOLD 
PANELS AVAILABLE FOR 
ADDITIONAL $5.00 

Quantity Discounts 
per Order, non- assortable 

0-M 
100 - UP 

1094 

206 

CÓ67 

Tm 
SESCOM, INC. 
2100 WARD DRIVE 
HENDERSON, NV 
89015 U.S.A. 

ORDER TODAYI 
PREPAID ORDERS ARE SHIPPED SURFACE AT NO CHARGE 

(U.S 48 STATES, MEXICO AND CANADA) 

VISA e LIII 

ORDERS (8001 634 -3457 FAX (800) 551 -2749 
OFFICE (702) 565 -3400 FAX (702) 565 -4828 

TECH LINE (702) 565 -3993 M -Th 8 am to 4 pm (PST) 
SESCOM, INC. is not responsible for inadvertent typographical errors 

and prices and specifications are subject to change without notice 
125 
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TO1 
S17.11/1111i1- 

Al 

STOPPING POWER METERS 
reporle. on . i ' nuts:: 'ow cedars .e 

vice can slow down - even stop watthour meters - 

while bads draw bill pawed Device simply plugs Into 
cane outlet and normal loads Into other outlets. Also de 
scribes meter creep, overload d oop, etc. Plans $29. 
I.O. MANUALS Extemal magnetic ways (applied to 
the meter Itself) to slow down and slop watthour meters 
while drawing. lot loads. Puns. $19. MOIR 
ME $i ow watlhour meters work, calibration, 
error modes (many), ANSI Standards, etc. Demand and 
Polyphase M Experimental results to slow and 
sto. meters b others . 19. An 2 38. All 3 59. 

AUTOMATIC TELLER MACHINES 

CONS U M E R T R O N I C S 
2011 Crescent Dr., P.O. Drawer 637 

Alamogordo, NM 68310 
main; (505) 439.1776, 439.8551; 

RAM - 8PM MST, Mon Sat 
Pia: (505 ) 434-0234, 434.1770 (orders 
only; II you $01 voice. enter W11 a11' any time); 24-hr 
P,-.. T.oh Bug ors (relates directly to your 

ATM crimes, abuses, vulnerabilities and defeats so- 
Pasedl 100+ methods detailed, Include: Physical Reg. 
E cipher, PIN compromise, card counterlening, mag- 
netic stripe, false front, TEMPEST, Van Eck, tapping, 
spoofing, Inside job, asshptodns,, vibration, rmea, 1r, 
voltage - others Case histories, law, 

Internal photos, detailed security checklist, labeled Internal photos, Ilg 
urea. ATMs contain up to $250,000 in cash! Recent Dyg 000 ATM crime s. still unsolved! $39. 

CREDIT CARD SCAMS 
Cardholders. merchants, banks suffer : Allons 
losses annually because of credit card fraud. Describes 
every known means of credit card fraud and scams. 
Protect ourselll 29. 

order or prospective order); Tu... and Thur.. only. 

Add 85 total 5H (US, Canada). All Items In stock VISA, ) 
CODs vetc 

(check 
Now Catalog (200+ of- 

leis) S2 w'nrder, 55 vale (check or MO [iU_OeLtatalo0. 
NO dealers. Since 1971. As seen on CBS '60 Minutes' 
Forbes, etc. By John Williams - former Lockheed Senior 
Engineer, NMSU Computer Science Professor, NIHHealth 
Physicist. l6(a01sd: 9 MAC Oct. PC396, better- buy, trade. 

A1I softw.re supports all IBM-PC front 
p.tlble see system. (SOU Pentium) 

Off -The -Shelf HARDWARE 
'an c ysems, la a an 55.5 "r era 
ATM2, RF /MMladecUllrasonIc1R JammereMetes- 
torilecelverwxmltters, SecurllpSurvelllance Os- 
vices, EM LabWeaponrp'Countermeasures, Near- 
ophonsltllsMleronymuvfesonant Crystal Radios- 
Ic:, Vole. Disguises, Phone Color Boxes, Line- 
man's Handsets, OTMF Decoder, Bug 8 Tap Dees- 
toeßlaster, Carjacb%Idnap Feller, Hearing Asslstor, 
Shriek Module, TENS, 6th Sense Communicator, 
Subllminal Mixer/Amp, levitator, Vortex Generator, 
Noise Cancelling System, Unknown Presence De- 
teeter, Electronic Dowser, Bacteria Detection Kit - 
man , man more devices. See our New Catalog. 

CELLPHONE MODIFICATIONS 

CONS SCAMS & SWINDLES 
Cons & scams and related swindles fleece Americans of 
5100+ Billion per yead The most comprehensive sus- 
*al manual on cons & scams of all kinds - from the 
classic to hi-tech. Details on 100s and their man vada- 
ions and counterm sures. Protect ourselll 9. 

STEALTH TECHNOLOGY 
Police radar Is lascinatingl A also has error rates of 10- 
20 %1 Every known error mode . stealth method and ma- 
tetra' used to minimize radar reflections tactic and 
strategy to fight unjust radar tickets that cost you 
S100s in Insurance and dsk cancellation - methods to 
detect and am s . nets - lull described) 29. 

SECRET & SURVIVAL RADIO 
'e our .ta10 or our amous cellphone modif Ica- 

Ion n guide ($59) detailed. comprehensive, covers all 
makes 10 tines more Into than competitor's 'guide"). 
(Do Special Projects (below) for up -to -date hardware' 
software . 

171 m su a an. security rail' eqa. t. me. 
ods, Ireq allocations and volcotlata ecrambAngbncod- 
Ing. Includes small recelverslransmtiters, telemetry, an- 
lemma optimizations, remote monitoring and control, se- 
curly, surveillance, and ultrasonic, fiber -optic and Infra- 
red commo. 70+ circuit ans tables. S29. SPECIAL PROJECTS 

We deslgnbuildbbtaintepaiofnodllylmaintairltonsu0 on 
any devlcetystemgrocesssblirroject - electrlcalblectronlc/ 
phon *tompulerfnechanlcalbpflcalsut °motive for busi- 
nessbersonaHnvention need. Confidentiality guaranteed. 
Describe and Include $30 pre -engineering lee (does not 
obit ate ou . Time and cost estimates In 7 -10 da s. 

om laton of 10 s d the best articles written (in 
ASCII) major top hackers & pNeakers. Covers every major 
to.ic In hackerdorni 3 HO Disks' $59. 

VOICE MAIL HACKING 
ow ' o co ' a es ' ' . sys ems are use. a ' 1 e 

specific ways they are hacked. Includes ASPEN, MES- 
SAGE CENTER, SIX, GENESIS, EZ, SYDNEY, PHONE 
MAIL. AUDIX, CINDY, CENTAGRAM, SPERRY LINK, 
RSVP, etc. Absolutely requked for all users, sysops and 
securit ersonnell 529. 

1,0005 of PBXs are hacked to the tune of Btilionsyrl 
While 'VOICE MAIL HACKING' details how VMSs are 
hacked for 'Own' and profit - Including VMS methods 
lor hacking PBXs themselves - 'PBX HACKING' ad- 
dresses ALL Issues relating to PBX hacking, Including 
countermeasuresl Can your business or agency afford a 

$90,000 phone fraud loss lib- average loss due to 
hacked PBXs 7 As described In Forbes Ma. azlne. $29 

PHREAKING CALLER ID 8. ANI 
I to s on ow i .y w. a ' .. ens o e' ec we ways 
of defeating Caller ID, ANI, 69, '67, and Call Blocking 
and '67. Also describes Caller ID, Orange, Beige, 
Cheese and CF Boxes, ESS, 557, E -911, various 
CLASS services, CNR, NON P119 DA, CAMA, DNR, 
900-ECR Dividers Extenders Centres - more. $29. 

Be and PHONE COLOR BOXES 

HIGH VOLTAGE DEVICES 
HV devices plans: tun un, oser, Prod. ans, 
Flasher, Blaster, Zapper, AudioArrfadar Jammer, 
Jacob's Ladder, Plasma & Van de Graaff Gans., Fence 
Charger, Geiger Counter, Ozone Gen., Fish Stunner, 
Plant Slim. Kirilan morel All . ens for on $29. 

UNDER ATTACK! 
on Atis Is n e ancece an. marmite 

Wespell Attacks cause: Cancer, birth defects, and pro - 
found psychological, neurological, cardiovascular and 
Immune system disorders! Destructive to people, anl- 
mats, ants, equipment! Includes ACNAI CAFES OF 

CKS (we Investigated)! Includes how to verify 
arM pInpolnt EMI and electronic attack sources, and Spe- 
citic countermeasures. 029. LMRAINBLA3L 
EH: TWodal and plans for powerful ELECTROMAG- 
NETIC WEAPONS and LAB DEVICES. Optimum ctmuits, 
Begs, waveforms, duty cycles, intensities. Thorough. 

29. Both 49. 

RADIONICS MANUAL 
Exciting electrical, electronic, electromagnetic therapeu- 

diagnostic 8 preventive devices (mostly expedmen- 

lap. History, descriptlons, plans (dozens), avaliabllltles 
of Radlonlcs Devices from early to modem. While drugs 
cost S Hundreds, el irk costs pennlesl 529.191ÁL 
TNY>FjLEs Plans for 3 major electronic therapeutic 
devices of 1... a,. roved b FDA. 19. Both 9. 

CRYPTANALYSIS TECHNIQUES 
Fete powerful menu -driven c b programs (In .COM pow 

7p 
D oil 

and .BAS source cod. Po aria yte, decrypt "secure' nk 
phefexts. Worked -ors examples. Recommended by 
prestigious 'Computers 8 Security.' Manual + Dlsk 

' 

B an ORDER of the MAGNITUDE 
r.zen5 phone co or .xes dean . - . -many circuits. 
Plus Call Forwarding, Confersncip, Phreak Historryy 

Glossary, Diverted, Extenders, Loops, REMOBS 
Bridging Heads 8 Cans, Optocom, 3rd Party and many 
other non -box methods - more. S39. 

ROBOFONE AUTODIALER 
iv/eft , versatile, menu -d en ar ames aulod- 

aler lets you dal any quantity (up to 10K) or mix of locaS 
long distance numbers In any order, over any length of 
time, whether busy or answered (your choice) and log 
the times, commands and results to monitor. printer 
and -or disk. Quick-dial directory of up to 600 numbers. 
BUSY redial options. Direct modem command and con - 
tro1. All Result Codes, Including VOICE and RINGING, 
Optional shell to terminal "ram upon CONNECT. Exit 
to menu or DOS for batch ' . Manual + Disk* $29. 

COMPUTER PHREAKING 
I can , s . a , w compu ers penes - a ea c o I r, 

and how VIRUSES, TROJAN HORSES, WORMS, etc are 
Implemented. Dozens of computer crime and abuse 
methods' and countermeasures. Includes disk filled with 
hacker text files and utilities, and the legendary FLU 
SHOT+ protection system (Ed. Choice, PC Magazine). 
8BS advice, password defeats, glossary - much morel 
Manual + Disks' $39. 

The most comprehensive, hard- hltting, hl -tech ear - 
viva) book ever written! Topics Include electronics 
computers, energy, we s, concealment revenge, 

Banns, etc to survive toy's dangerous world. We all 
face increasingly financially and physically brutal arced 
Field -expedient use ut technology In various fennel and 
conflict envkonments and scenanos. $49, 

ROCKET'S RED GLARE .. w , s n an. u s. n -prope an ama cur anal rockets. Emphasis on formulation, manufacture, 
Installation of propellants, motors, Igniters, etc. Includes 
Ist of commonly available materials, and the design of 
launch pads and test beds and their electronics. $29. 
EUUMMORKiI Haw firecrackers (M-80s, blockbust- 
en cherry bombs), small rockets, volcanos, fountains. 

adders and solely fuses are made and colored. 
cheap, consonne Ingredients. s9. Both $36. 

_ , 

eg ary sales eopa ra, a en o iny, nl I , 

others augmented beauty with natural preparations. De- 
scribes In detail how many personal care products (ex: 

skin care, hair care, makeup, soaps, grooming prepara 
Ions and fragrances) are made from sale, natural, (nex- 
pensive substances. For all skin colors, shades. Also In- 

dudes theatrical ceremonial wa 'aid makes.. 29. 

ULTIMATE SUCCESS MANUAL 
eves ropphrhp on an compu er o s Ana s usi 

an ordinary TV described In detail. Includes security 
dustry reports. Range up to 1 KM. Plans Include both 
the Consumertronlcs and the original Top Secret Van 
Eck designs! 229. 

Underpaid, overworked, harassed or abused? Victim 
of officepW politics? Stuck In a dead -end job? Can't find a 

Theoltim 
Expect to 

no-holds-barred, 
soon? 

valllanhlechnlques to find, obtain, optimize and keeeepc 

pbs, pay and benefits. THE RULES OF THE GAME FOR 
A GAME WITHOUT RULES! Fran resume to CEO. 829. sold ror .duoatl ono l purpo.. only 

EPROM + 
PROGRAMMING SYSTEM 

USES PARALLEL PORT 
EPROM' (24,28,32 & 40 PIN*) +27C AND 25XX 
1 702 *, 2708, TMS2716 *,32,32A,64,64A,128,128A 
256, 512,513,011,010, 1 01,1001,1000,1024,210,020 
2001,220,2048,4001/2,040,080,240,4096,68764/66 
FLASH EPROMS 28E256, 28F512, 28E010 
28F020, 29C257 ,29C010,29C040,29F010,29F040 
EEpROMS & NVRAMS (18,24 & 28 PIN+CXX) 
2210, 2212, 2804, 2816, 2816A, 2817, 2864, 2865 
28256, 28C010, DS1220, DS1225, DS1230 
SE// /ALEEPROMS* (8 & 14 PIN PLUS CXX) 
ER1400,M58657, 2401,02,04,08,16,32,65, 2444 
59C11,80011A, 9306,46 ,56,66,8572,82,92,168 /9XX SYSTEM INCLUDES: 
BIPOLAR PROMS* (16 THROUGH 24 PINS) PROGRAMMING UNIT 
74SXXX AND 82SXXX FAMILY PRINTER PORT CABLE 
MICROCONTROLLERS* 8741, 42, 48, 49, 8751 POWER PACK, MANUAL 
C51, 52, C52, 87C5XXX, 87C75X, 89C5X, 68705 AND SOFTWARE. 68HC705, 68HC711E9, PICI6CXX, TMS7742 
ADAPTER REQUIRED - DIAGRAMS INCLUDED 

SOFTWARE - READ,VERIFY,PROGRAM,COPY $289 DISK FILE LOAD /SAVE, CHECKSUM, FULL 
SCREEN BUFFER EDITOR W/20 COMMANDS 
READS HEX, S- RECORD AND BINARY FILES ADD 85.00 SHIPPING FAST -DEVICES PROGRAM IN UNDER 20 SEC gá00 C.O.D. RUGGED (9 "X6 "X3 ")ENCLOSURE W/HANDLE 

VISA/MASTERCARD IN USA - 1 YEAR WARRANTY 
ANDROMEDA RESEARCH, P.O. BOX 222, MILFORD, OH 45150 

(513) 831 -9708 FAX (513) 831 -7562 

AUTOMATE YOUR HOME 

Hundreds of hard -to -find home automation and 

wireless control products. Computer control of your 

home, security systems, surveillance cameras, 

audio /video control, HVAC, pet care automation and 

much more. Easy do- it- yourself installation on most 

products. Affordable, systems start at about $20. 

!. ® S MOO mom o 
9 OM 000 

C)00 000 t, 

Largest Selection of X10 Compatible Products in the World 

Call for our Free 64 page Color Catalog 
800-SMART-HOME (800- 762 -7846) 
HOME AUTOMATION SySTEMS, INC. 

151 Kalmus Dr., Ste L4, Dept. PE2, Costa Mesa, CA 92626 
Questions 714 -708 -0610 Fax 714- 708 -0614 

MICRO CAMERA 
Sees an entire room through an 1/8" hole 

$ 215 introductory price 

Only 1.65 x 1.65 x .5 inches 
90° field of view 
operates on 12 volts DC 
380 lines of resolution 
built in electronic iris 
low light .5 lux 
standard video output 

Northeast 1 -201- 794 -9766 
Micro ext.828 

Po box 175 Elmwood Park NJ 07407 
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Weeder 
Technologies 

111WWW 

FREE 
catalog and construction plans 
for any of these kits (limit two) 

Call 513 -752 -0279 

TM 

R0-Kt 
P.O. Box 421, Batavia, 011 45103 

Caller Block 
Connects between your telephone 
and Its wall jack, and prevents the 
phone from ringing unless the 
calling party is one which you've 
entered into memory using your 
touch -tone phone. Your answering 
machine can handle all other calls. 
Change between two separate 
directories of callers with a simple 
flip of a switch. $46.00 

Telephone Scrambler 
Scrambles your voice before 
sending it over the telephone 
line, and descrembles it on the 
other end. Connects between 
your telephone and wall jack. No 
modifications are required to 
your telephone. Full duplex 
operation. $43.00 

Telephone Caller ID 
Connects to telephone wall jack. 
Shovie the telephone number of 
the calling party along with the 
time of day the call was received, 
on a 18x1 character LCD display. 
Stores the Into from the last five 
calls in memory. Complete stand 
alone, no computer interface 
needed. $52.50 

Educational 

Telephone Call Restrictor 
Connects to telephone wall jack. Disables 
all phones on the line if attempting to 
either: dial a number that has been stored 
in memory 'Block Mode' or, dial a number 
that has not been stored in memory 'Allow 
Mode'. Use touch -tone phone to enter 
telephone numbers into memory, and 
choose mode. Program from any phone 
on the line using your password. $35.00 

Electronic Message Module 
Use a set of four pushbutton switches to 
write and store your own personal message 
in a 8 -pin non -volatile EEPROM, which can 
then be printed across a 16x1 LCD display. 
Message can be up to 240 characters long. 
EEPROM can be removed from socket and 
still retain message. Re- program over and 
over with new messages. $44.50 

Kits for the Serious Hobbyist 

50 MHz Frequency Counter 
Reads frequency from 1 Hz to 50MHz and 
displays it on a 18x1 character LCD 
display. Auto -range feature provides 
floating decimal point and automatically 
affixes the correct suffix (Hz, KHz, or MHz). 
Microcontroller based, very few additional 
components. $46.50 

Vocal Filter 
An audio device which can be 
used with a home component 
stereo system, to filter out the 
main vocal sound track from 
standard stereo recordings (CD, 
tape, record or FM), leaving the 
background music to sing along 
with. Produce your own karaoke 
tapes. $40.00 

DTMF Decoder /Logger 
Keep track of all numbers dialed 
from any telephone on your line. 
Connects to your telephone wall 
jack. Decodes all 16 touch -tones 
and displays them on a LCD 
display. Holds the last 240 digits in 
a nonvolitile memory. Use the 'shift 
beck' and 'shift forward' buttons to 
scroll through and view all numbers 
in memory. $54.50 

J 

PUT YOUR PC TO WORK! 
THIS IS THE MACHINE YOU'VE BEEN WAITING FOR! 
Imagine using your computer to turn 3D CAD drawings into actual working penal Machine 

and drill printed circuits directly from blank material. Fabricate intricate mechanical 

components from raw plastic or aluminum. Route wood to make signs or "digitally" carve 

three dimensional ait objects AND MORE! Sound interesting? You bet it is and with your 

creativity the sky's the limit! The NEURACTOR CNC -4 +,5 & 6 Desktop Manufacturing 

Systems may be just the edge you need! Utilizing patent pending technology the 
ROBOMAX and NEURACTOR CNC kits provide you with machining resolution of .001'. All 

mechanical components are pre -fabricated, pre -machined, plated and painted. The CNC - 

4+ machines an area approximately 18'k18' c4.6' and includes 

four 83 oz /in CY- MOTORs. The CNC -5 & 6 (42'k42k4.6' and 

66542k4.6" respectively) include four 125 oz/in CY- MOTORS. 

Interface card, 5 amp power supply, 10 pitch steel lead screws, 4 proprietary Slide Block 

polished steel guide -rods, toolholder bracket, hardware, etc., are included with each unit. 

surface.) It's a complete kiti All you do is put it together, calibrate it and TURN IT LOOSE! 

A FREE. FULL -FEATURED 3D CAD/CAM SOFTWARE PACKAGE 

WITH EACH UNIT! CNC -4- is $595 + 24.95 S/H, CNC -5 is $895 
+ 57.95 S /H, CNC -6 is $995 + 69.95 S/H. ROBOMAX(tm) Vertical 

MiniMill is $695 + 49.95 SM. Order now or call about our 

complete line of supplies & accessories! MICRO -DRILLS, FLEX - 

SHAFTS, MILLS & BITS, ETCHERS, CHEMICALS, BLANK 

BOARDS, ETC.! Allow 4 weeks min. for delivery. CALL NOW! 

U.S. CYBERLAB, 14786 Slate Gap Rd., West Fork, AR 72774 (501) 0394205 

actuator mechanisms, 4 aluminum linear actuator channels, 

(You provide Dremel(tm) Tool or flex -shaft router and work 

IF THAT'S NOT EXCITING ENOUGH. WE'RE THROWING IN 

"Taxes are so complicated it makes 
me want to ." 

(verb) 

Don't panic. VITA is a group of volunteers that help people 
do their taxes. We sure like to help. 

rt Internal 
Revenue 

A 
A public service message 

CABLE TV EQUIPMENT 
We carry a comp/ere line of all major brands 

Including test chips and all accessories 
BELOW WHOLESALE PRICES QUANTITY DISCOUNTS 

30 DAY MONEYBACK GUAR. 1 YR. WARRANTY 
YEARS OF CUSTOMER SATISFACTION 

C & C ELECTRONICS 
CALL NOW 1-800-995-1749 

'4,hvery homianl Stoc <i Sorry no Florida Sales 

!!! BROADCAST FARTHER ::: 
The model 1525 is a 75- 110MHz RF amplifier that connects to mono or 

stereo FM transmitters and produces a powerful 15 -20 watt signal which 

could broadcast up ta S miles or more Requires 75 -250 mW driva. 

Step by step plans complete with pan source PL A PLUS $2 S&H 
Information and antenna designs ... ONLY 17 No C.Q.D. s 

17Progressive Concepts 
1434 N. MILLS A4E.. SUITE A 

CLAREMONT. CA 9171- (909)626 -4969 (909) 626 -4FAX 
11 
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LET US HELP YOU KEEP AN EYE ON THINGS 
WITH OUR LINE OF CLOSED CIRCUIT CAMERAS ! 

MODEL PE 50PH 

1/3' CCD Pin Hole camera 
w/ built -in 3.6mm wide angle lens, 

400 lines of resolution, low light 
requirements. Also available in 

CCIR format for overseas. 

YOUR COST $16999 

MODEL PE 250SD 

AL Ì 
1/3' CCD camera with 3.6mm wide 
angle lens disguised as a smoke 

detector, 400 lines resolution, 
electronic iris, .3 lux for low light 
conditions, 12V DC power supply 

included 
Not a working smoke detector 

YOUR COST 
805 ALBANY AVENUE 

LINNDDENHURST, 
NY 11757 

L.___J [4:10 COD 

$22999 

MODEL PE 275CL 

1/3' CCD camera disguised as a 
stylish real working Quartz Clock 
See whats going on while 

others see the time ! 
3.6mm wide angle lens, 

400 lines resolution w /audio 
12V DC power supply included 

YOUR COST $25999 

MODEL PE DP350 

1/3' CCD camera housed in a real 
working telephone.03 lux, 400 lines 
resolution, 3.6 mm wide angle lens. 

12V DC power supply included 

YOUR COST $33999 

ELECTRONICS, INC. 

Phone 516 -226 2700 
800 -645 -5833 

FAX 800 -765 -3291 

BLACK FEATHER ELECTRONICS 
3 1/2 Digit LCD Panel Meter Stepper Motor Controller Kit Camcorder Video Tape 

Features: 200mV full scale input 9VD( opera- 

tion. Decimal point selectable. 13mm digit 
height, auto polarity indication, zero reading 

for 0 volt input. Measures 2.67" o 1.73" x 

0.28" above panel thickness, 0.57" overall 
thickness. L(D size: 1.83" x 0.8 ": Has many 

useful applications and is easy to install. 

CAT# PM -1 $17.00 each 

This kit allows you to adjust the speed and direction 

of a stepper motor. You can nave the motor in one 

step increments or rotate it at a constant speed. 

Visual indicators show the sequence of motion. 

Includes stepper motor, pc board, parts and instruc- 

tions. (12vdc power source not included.) 

CAT #SMK -1 $25.00 each 

HI -8 120 MINUTE TAPE (used) 

They were recorded on once and played only a 

few limes. Made by a major brand name manu- 

facturer. Professional series metal tapes. 
Includes plastic jewel box. 

CAT #(CT -1 $3.00 each 
10 or more - 2.80 each 

1.800.526.3717 
645 Temple 7B Long Beach (alifornio 90814 

(310)434 -5641 A FAX (310) 434 -9142a, 

1. California residents must include sales tax. 

2. Checks and money order accepted. 

3. Cluanties pokes subject to change. /AM 

Black Feather 

CHANNELS 

) 45, GUARANTEED 1P 

rSAVE S10o0's 

The Nationwide source 
. 

for cable TV equipment. 

BUy WHERE THE DEALERS SU1 

TV Csb pascrambIe 

FREEMgk Box Gatalo9 

peen Eery yl 

z y.., Warranty 

CALL NOW! 
womb, gab, Minas kraal 

MEGA ELECTROAIC 

Yours for only 
$350 

Prices includes 
shipping! 

HAVE A THOUSAND PUCKS FOR ONLY 
THREE AND A HALF BUCKS! That comes 
to one -third of a cent per laugh. Electronics 
Comics is a compilation of over 125 riotous. 
outrageous and phenomenal cartoons that 
appeared in Popular Electronics and Elec- 
tronics Now. Only $3.50 -price includes 
shipping. Claggk, Inc., Reprint Bookstore, 
P.O. Box 4099, Farmingdale, NY 11735- 
0793. All payments in U.S. funds. Sorry, no 
orders outside U.S.A. and Canada. Check or 
money order only -send no cash. NY state 
residents add applicable tax. MA04 

Learn how to repair today's electronic 
can municatian eq ipment and SAVE 
big $155 by repair) g it youreelflll 

Electronic equipment seem to always 
beak down just when the warranty 
expires. By using these training videce, 
you can do most repairs quickly 
without added expense. 

These well -illustrted videos show 
you how communication devices 
operate., from its' features down to 
component level. 

Previously released Video 
TEL -001 also available 

TELEPHONE THEORY 

REPAIR 

Ad. RE L-001 

Order today!!' 

Video #TEL -001 

Video #TEL -002 
Video #TEL -003 

for only $33.95 each 
(includes $4.00 S &H cost) 

Illinois Residents add (7%) 
state and/or sales tax 

Satisfaction Guaranteed - OYMB 

Send Check or Money Order to: 

PCW Technical Productions 
P.O. Box 1492 

Arlington Heights, IL 
60006 -1492 
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Cable TV Descramblets Converters 

Absolutely The Lowest Prices! 
All Major Brands 

* 
#1 In Customer Service 

30 Day Money Guarantee - 2 Year Warranty 

Call For Price Quote. Please Have Make And Model 

Number Ready When You Call. 

Frequent Buyer And Quantity Discounts 

18002031011 
The Cable Outlet 

9030 West Sahara - Las Vegas, Nevada 89117 

New! 
Commander for Jerrold! 

Only $69.95! 
(plus 88 S &H) 

30 Day Warranty! 
Would you like to wireless 
command the Jerrold box 
you rent to descramble all 

channels? 
So small, it fits in the palm 

of your hand! 
Battery operated. 

Works on DP5,DPV5,DP7, 
DPV7,DPBB, & most CFT models. 

Test chips and master files 
available for Jerrold 

and SA 8600. 
Order Toll Free 24 hrs 
1- 800 -417 -6689 

VISA /MC /DISC, MO & COD 

Dealers welcome 
I.E.C., P O Box 80762, Atlanta, GA 30366 

Do not use these devices without authorization 
from your local cable company. 

No GA & TN sales. 

RaLliotClCThone - Radiotelegraph 

FCC Commercial 
License 

r' Why Take Chances? 
I Discover how easy it is to 
I pass the exams. Study with the 

most current materials available. Our 
I Homestudy Guides, Audio, Video 1 

I or PC "Q &A" pools make it so fast, 

easy and inexpensive. No college or 
experience needed. The new 

I commercial FCC exams have been 
revised, covering updated Aviation, 

Marine, Radar, Microwave, New 

I Rules & Regs, Digital Circuitry & 

more.We feature the Popular 
I "Complete Electronic Career Guide" 
I 1000's of satisfied customers 

Guarantee to pass or money back. 

1 Send for FREE DETAILS or call 
L 1- 800 -800 -7588 J 

WPT Publications 
1 4701 N.E. 47th Street 

Vancouver, WA 98661 

Name 

1 1 

1 1 

Address 

City St. Zip 

1- 800 -800 -7588 

Professional Desoldering 
Made Easy & Affordable 

Tr y Our 
Unique, All in the Handle, with 

Built-in Diaphragm Pump for 

Superior Suction & Effeciency 

Variable Temperature Control 

Quick Replacement Filter 

SMD Removal Capability - ESD Safe 

Ergonomic Design for Comfort 

One Year Parts & Labor Warranty 

DEN -ON SC7000 
Desoldering Tool 

for a 15 Day 

FREE TRIAL 
Regular Price $499.00 

' iØrP1 C 
e 

:439.00 

We MEET or BEAT Advertized Prices 

1 -800- 394 -1984 
or Fax (316) 744 -1994 
Purchase in advance and receive a 

30 DAY MONEY BACK GUARANTEE 

LECTRONIC 
INSTRUMENTS Tn 

6222 N. Oliver Wichita, KS 67220 C 

Evaluated in Electronics Now, Jan. 1994 
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CABLE TV 
Universal -New Product 
This Product includes all the Parts, 
PC Board, Complete Schematic 
with Functional Guide. Generates 
Sync for most Video Applications. 

$79.95 

DESCRAMBLER KITS 
Tri -Mode Descrambler SB -3 Descrambler 
This product includes all the parts This Product includes all 
PC Board and AC Adaptor. the Parts, PC Board and 
NO Enclosure included. AC Adaptor. Enclosure 

is not included. 
$59.95 $44.95 

Call Toll Free 1 -800- 886 -8699 
M & G Electronics, P.O. Box 3310, No. Attleboro Mass. 02761 

Anyone implying theft of Cable service will be denied assistance. NO MASSACHUSETTS SALES! 

PE MARKET CENTER CLASSIFIEDS 

CABLE TV DESCRAMBLERS 
Never rent again! Save S100's on premium Cable TV 
Descramblers & Converters compatible with Jerrold, 
Scientific Atlanta. Zenith. Pioneer. Tocom and More! 
Get your best prices and call us last! Please have 
the MAKE & MODEL # of your area's cable box ready. 
GUARANTEED TO WORK IN YOUR AREA! 

1 year warranty and 30 day money back guarantee! 
Alistar Electronics 1- 800 -782 -7214 

Satellite -TV 

4:SAVE4O% 
-60% 0, 800-334-6455 

00 218. 739.5231 Intl 
218 -739 -4879 Fax 

Skvision Inc* 
044FRONTIER . . . . . . . .M L 

Sec full page ad in The Llarhet Center 

CABLE TV 
"BULLET" BUSTER. Protect your cable box 
against the infamous cable "bullet." The "Bullet" 
Buster acts as an electronic shield. Installs in -line 
in seconds. Don't wait until it's too late! $19.95 
+$3.00 S &H. Visa /MC. ELECTROMAN, Box 
24474, New Orleans, LA 70184. (504) 482 -3017. 

CABLE - SAFE. Guarantee cable privacy. The 
one way valve for your cable TV signal. Cable 
signals come in, but they don't go out! $29.95, + 
$3.00 S &H. Visa /MC. ELECTROMAN, Box 
24474, New Orleans, LA 70184. (504) 482 -3017. 
DESCRAMBLER SCHEMATICS REVEALED. A 
powerful guide to descrambling schemes. $10.00. 
Visa /MC. ELECTROMAN, Box 24474, New 
Orleans, LA 70184. (504) 482 -3017. 

UNIVERSAL DESCRAMBLER. Unscramble sig- 
nals using your VCR as the tuner. Works with 
virtually any system, this is the only one you need. 
Declare cable box independence! $129.95 + 
$5.00 S &H. Visa /MC. ELECTROMAN, Box 
24474, New Orleans, LA 70184. (504) 482 -3017. 

able --- Test 
17 r7i lets only w 1 

010)902-0841 1- 800 -45 -7090 jl 
Test chips for JERROLD, rocum ZEuVITI t SA. of 

Pots cable boxes in hill service mode Easy mst- 

3ÁÓ/839.98 Mast under áy, 
FAX (2 -0681 

JKrCk - Abe Ar rantm oaken elm adequip Fr rant ma of dd only I 

CABLE UNSCRAMBLED. Everything you want 
to know about cable, but are afraid to ask. $10.00. 
Visa /MC. ELECTROMAN, Box 24474, New 
Orleans, LA 70184. (504) 482 -3017. 

ATTN. CABLE box owners. Get your Bullet and ID 
stopper before it's too late. Send $20.50 to R.R. 
Enterprise, Box 3532, Easton, PA 18043. 

CABLE DESCRAMBLING, New secret manual. 
Build your own descramblers for cable and 
subscription TV. Instructions, schematics for 
SSAVI, gated sync, sinewave, some free 
methods (HBO, Cinemax, Showtime, UHF, 
Adult) $12.95, $2.00 postage. CABLETRONICS, 
Box 30502PE, Bethesda, MD 20824. 

CABLE DESCRAMBLER! Build for UNDER 
$12.00 with 7 Radio Shack parts! Instructions 
$8.00: F.A.S.T., Box 369 -EP, Pt. Salerno, FL 
34992 -0369. 

MISCELLANEOUS 
ELECTRONICS WANTED 

TEST EQUIPMENT WANTED. I will buy your late 
model test equipment, electronic components, 
commercial and military connectors. Small quan- 
tities or entire inventories. Bob Morgan, Test 
Equipment Sales, Ph /Fx (717) 842 -1534. 

SECURITY 
HI -TECH. ELECTRONICS, The best for less, 
(spy, security, laser), catalog $5.00 postage: F & P 
Enterprises, Box 51272, Palo Alto, CA 94303 -A. 

SATELLITE EQUIPMENT 
SATELLITE RADIO BOOK AND GUIDE. New 
book covers all audio services, SCPC, subcar- 
riers, FM squared, facsimile, press services, 
weather services. Simple how -to- receive instruc- 
tions. $16.95 plus $3.00 Priority Mail. UNIVER- 
SAL ELECTRONICS, 4555 Groves Road, #12, 
Columbus, OH 43232. (614) 866 -4605. 
VIDEOCYPHER II descrambling manual. Sche- 
matics, video and audio. Explains DES, EPROM, 
CloneMaster, Pay -per -view (HBO, Cinemax, 
Showtime, Adult, etc.) $16.95, $2.00 postage. 
Schematics for Videocypher Plus, $20.00. Sche- 
matics for Videocypher 032, $15.00. Collection of 
software to copy and alter EPROM codes, $25.00. 

$301. 00Plus CABLOETR 
binary 
ONIICS, Boxo30502PEcode, 

Bethesda, MD 20824. 

EDUCATION 
LEARN IBM PC ASSEMBLY LANGUAGE. Disk 
$5.00, Book $18.00. ZIPFAST, Box 12238, Lax - 
ington, KY 40581 -2238. 

ESP, BIOELECTRICITY, microwave hearing, 
comprehensive booklist...$1.00; $2.00 foreign. 
Research Associates, PO Box 3583, Boynron 
Beach, FL 33424 -3583. 

AUDIO -VIDEO -LASERS 
LASERS, LIGHTSHOWS, Holography. Lowest 
prices. For free catalog write: Midwest Laser Prod- 
ucts, PO Box 2187, Bridgeview, IL 60455. Or call: 
(708) 460 -9595. 

REPAIRS -SERVICES 
TEST EQUIPMENT REPAIR, including power 
supplies and other measuring devices, excluding 
oscilloscopes, power supply repair of computer 
equipment, call (812) 295 -4240. 
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PE MARKET CENTER 
CLASSIFIEDS 

BUSINESS OPPORTUNITIES 
START your own technical venture! Don Lan- 
caster's newly updated Incredible Secret Money 
Machine II tells how. We now have autographed 
copies of the Guru's underground classic for 
$18.50. SYNERGETICS PRESS, Box 809 -C, 
Thatcher, AZ 85552. (520) 428 -4073. Visa/MC. 

GREAT EXTRA income! Assemble craft products 
at home. Easy/fun! Program guaranteed! Call: 1 

(800) 377-6000 ex7930. 

EARN COMPUTER $$$$S Start a home comput- 
er business or enhance ANY business with com- 
puter business needs. Complete packages! 
Manuals, video tapes, business software, turn- 
key computer systems. FREE brochure. The 
Harsin Company, 8681 -F West New Bethel Road, 
Lexington, IN 47138. (812) 866 -4076 (24 hr. mes- 
sage) 

MAKE $75,000 to $250,000 YEARLY. Repairing 
all kinds IBM monitors. Successful home based 
business, anywhere. Telephone required. Details: 
USA $3.00 cash (no checks), Dealerships: 
Canada -all foreign countries: $85.00 for 
application- brochure. Randall Display, Box 
2168H, Van Nuys, CA 91404. 

PUBLICATIONS 
HISTORIC AND Classic hardware support mag- 
azine. The Computer Journal provides how -to 
information on keeping S -100, Kaypro, Z80, 6809, 
CP /M, and PC /XT systems running. Over TEN 
years of hardware, software projects. 6 issues 
$24.00. Free sample. 1 (800) 424 -8825. TCJ, PO 
Box 535, Lincoln, CA 95648. 

BIOELECTROMAGNETICS NEWSLETTER 
focuses on the interaction of electric and /or mag- 
netic fields with living organisms. Sample $2.00. 
J. Wall, 684 C.R. 535, Sumterville, FL 33585. 

CABLE DIRECT 

FREE Cable TV Catalog. all 
Now you can tune -in your favorite 

cable TV programming and 

SAVE S1OO'S - EVEN S10001 
on premium CABLE TV EQUIPMENT. 

MODERrNJ 
ELECTRONICS 
1- 800 -906 -6664 

2125 S. 156TH CIRCLE OMAHA, NE 68130 

EAVESDROPPING is unbelievably widespread! Electronic 
Devices with amazing capabilities can he monitoring your 
telephone and room conversevons RIGHT NOW! Are you 
eure you're safe? FREE CATALOG tells you feet! Includes 
Free Bonus details on fantastic opportunities now open in 
Counter -Surveillance field. Exciting, immensely interesting 
end EXTREMELY profitable (up to 9250 Sr) full/ art-time 
income. Cell Nowl 

SILICON -CONTROLLED 
RECTIFIER PROJECTS 

1586T -From TAB Books. A 
treasure trove of exciting pro- 
jects using SCR's and other 
low -cost thyristor devices for 
power -control applications. In- 

cludes a sophisticated burglar - 
alarm system, an SCR -based 
smoke- alarm system, a re- 
mote- control garage -door open- 
er, and a high -tech light dimmer 
that uses the output from your stereo to modu- 
late the intensity of your.lights. And then there 
are 20 more. To order -ask for book 1586T, 
and include your check for $12.95 (includes 
s &h) in US and Canada, and order from - 
Electronic Technology Today Inc., P.O. Box 
240, Massapequa Park, NY 11762 -0240. US 
funds only, use US bank check or International 
money order. Allow 6 -8 weeks for delivery. 

MA09 
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RECTIFIER PROJECTS 

Parts fxpress' 
Parts 
Express is 

proud to 
announce that 

we now stock the 
NTE line of replace- 

ment semiconductors. 
NTE has been 

supplying the electronics 
industry with top notch replacement parts 
for over 15 years. All NTE 
products meet or exceed 
industry specifications and 
offer an exclusive 2 year 
manufacturer warranty. 
We also offer a complete 
line of parts for the service repair 
industry. Test equipment, loudspeakers, 
video and audio heads, magnetrons, 

belts, idler assemblies, 
tools, soldering equip- 
ment, just to name some 
of the 12,000 items we 
stock. Ask about out new 
dealer program for 
resellers. Call toll free for 
a copy of our FREE 212 
page catalog. Source 

Code: POM 

CALL TOLL FREE 

1- 800 -338 -0531 
Parts Express 340 E First St, Dayton, Ohio 45402 -1257 

Phone: 513- 222 -0173 Fax: 513-222-4644 

CIRCLE 148 ON FREE INFORMATION CAFD 

Miniature 
Roberts 

Muscle Wires Project Book & Deluxe Kit 

Create direct linear action with Muscle Wires.° 

They actually contract up to 5% when powered! 

For robots, planes, railroads - anything needing 
small, strong all -electric motion. Our new info 

packed 128 page Project Book has full plans for 

Boris the motorless robot and 14 other projects. 

Deluxe Kit includes one meter each 50, 100 and 

150 gm diameter Muscle Wires. Get moving toda!:' 

#3 -168 $59.95 

Electric Piston Deluxe 5 -Pack 
Incredible miniature cylinders 

lift 1 pound each! Just 10 cm 

long, they shorten by 23 mm 
with just 1 volt, 5 amps. Cycles 

up to 6 times per minute. Pack 

has 5 Electric Pistons, one high 

current battery and complete 
plans for four unique projects. 

#3 -137 $39.95 

Robot Builder's Bonimi 
99 Inexpensive Robotics Projects 

A huge collection of practical, 
ready -to-use circuits & devices. 

Sections on pans, tools, methods, 

remote control. vision, grippers, 
navigation & more! 336 pages, 

280 illus. A great value for robot 
builders of all experience levels. 

#3 -114 $17.95 

Space Wings II -now variable s 

Sleek silver wings flap silently 

using only 5 cm of Muscle Wire. 

Perches on your PC, annoys cats! 

Flaps up to 36 times per minute. 

With circuit board, pans, detailed 

instructions. Requires soldering 
and 2 AA batteries. Makes an 

ideal introduction to electronics 

and Muscle Wires. 

#3 -001 $19.95 

ROBOT SIMER'S 
S()!v4N7,1 

.4,1418 r er 

Freet 

24 -hour Voice Order Line - VISA MasterCard 

800 -374 -5764 
Request our FREE Muscle Wires technical Brochure 

Mondo- tronics 
524 Son Anselme Ave. #107 -74 

San Anselmo, CA 94960 

Questions: 415- 455 -9330 
Fax: 415 -455 -9333 

Internet: infoOmondo.com 

To Order: 
Send check, MO 

or credit card info. 
All orders add 
55.00P&H 

Calif. orders also 
add sales tax. 

International Order; Welcome! First Class P &H: S11.00 
131 

www.americanradiohistory.com

www.americanradiohistory.com


USE PE MARKET CENTER CLASSIFIEDS 
READ BY 87,877 BUYERS OF ELECTRONIC EQUIPMENT 

ACCESSORIES AND PARTS 

INSTRUCTION FOR PLACING YOUR AD! 
HOW TO WRITE YOUR AD 
TYPE or PRINT your classified ad copy CLEARLY (not in all 
capitals) using the form below. If you wish to place more than one 
ad, use a separate sheet for the additional ads (a photocopy of 
this form works well). Choose a category from the list below and 
write that category number into the space at the top of the order 
form. If you do not specify a category, we will place your ad under 
Miscellaneous or whatever section we deem most appropriate. 

We cannot bill for classified ads. Payment in full must accompany 
your order. We do permit repeat ad or multiple ads in the same 
issue, but in all cases, full payment must accompany your order. 

WHAT WE DO 
The first two words of each ad are set in bold caps at no extra 
charge. No special positioning, centering, dots, extra space, etc. 
can be accommodated. 

RATES 
Our classified ad rate is $1.00per word. Minimum charge is $15.00 

per ad per insertion (15 words). Any words that you want set in 
bold or caps are 200 each extra. Bold caps are 400 each extra. 
Indicate bold words by underlining. Words normally written it all 
caps and accepted abbreviations are not charged as all -caps 
words. State abbreviations must be Post Office 2- letter abbrevia- 
tions. A phone number is one word. 

CONTENT 
All classified advertising in the PE Market Center is limited to 
electronics items only. All ads are subject to the publishers ap- 
proval. We reserve the right to reject or edit all ads. 

DEADLINES 
Ads received by our closing date will run in the next issue. For 
example, ads received by November 13 will appear in the March, 
1995 issue that is on sale January 17. The PE Market Center is 
published monthly. No cancellations permitted after the closing 
date. No copy changes can be made after we have typeset your 
ad. NO REFUNDS, advertising credit only. No phone orders. 

AD RATES: $1.00 .er word, Minimum $15.00. 
Send your ads with payment to: 
Popular Electronics Market Center, 500 -B Bi- County Blvd. Farmingdale, NY 11735 

CATEGORIES 
100 - Antique Electronics 270 - Computer Equipment Wanted 
130 - Audio -Video -Lasers 300 - Computer Hardware 
160 - Business Opportunities 330 - Computer Software 
190 - Cable TV 360 - Education 
210 - CB- Scanners 390 - FAX 
240 - Components 420 - Ham Gear For Sale 

450 - Ham Gear Wanted 630 - Repairs -Services 
480 - Miscellaneous Electronics For Sale 660 - Satellite Equipment 
510 - Miscellaneous Electronics Wanted 690 - Security 
540 - Music & Accessories 710 - Telephone 
570 - Plans- Kits -Schematics 720 - Test Equipment 
600 - Publications 

CLASSIFIED AD COPY ORDER FORM 
Ad No. 1 -Place this ad in Category # 

1 - $15.00 2 - $15.00 3 - $15.00 4 - $15.00 29 - $29.00 30 - $30.00 31 - $31.00 32 - $32.00 

5 - $15.00 6 - $15.00 7 - $15.00 8 - $15.00 33 - $33.00 34 - $34.00 35 - $35.00 36 - $36.00 

9 - $15.00 10 - $15.00 11 - $15.00 12 - $15.00 37 - $37.00 38 - $38.00 

Ad No 1 -Total words 

39 - $39.00 40 - $40.00 

x $1.00 per word = $ 
13 - $15.00 14 - $15.00 15 - $15.00 16 - $16.00 

All Caps words x .20 per word =$ 

Bold words x .20 per word =$ 17 - $17.00 18 - $18.00 19 - $19.00 20 - $20.00 

Bold Cap words x per word =$ 
21 - $21.00 22 - $22.00 23 - $23.00 24 - $24.00 

.40 

TOTAL COST OF AD No. 1 $ 

Card # 25 - $25.00 26 - $26.00 27 - $27.00 28 - $28.00 

Total classified ad Payment $ 

[ ] Check [ ] MasterCard [ ] Visa 
card order) 

enclosed. 

($15.00 minimum credit 

Expiration Date _ _ / 
Signature 

Name Phone 

132 Address City State Zip 
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non NOW USA 

rZ7ss AVAILABLE 
SHARPER PICTURE 
CLEARER SOUND 

GREATER CHOICE 
Introducing the RCA brand DSSTM 

AND RECEIVE (Digital Satellite System) the ulti- +S6H 
1 MONTH mate digital entertainment expe- 

rience. The advanced digital FREE 
compression technology delivers 
broadcast pictures with laser disc 
precision accuracy and CD -qual- 
ity sound clarity. All from a small 
18" dish that can be easily in- 
stalled on your home or property 

RCA Brand DSS. The future of 
television today...and beyond! 

$699.00 
U.S. CURRENCY 

IUSSBI 
HBO 

L TRI A STAR SATELLITE CI 
I- 1- 800 -929 -2485 

Get your copy of the 
CRYSTAL SET HANDBOOK 

I I if cRl ', T N. >l l 

I IANPn(x)1< 

Go back to antiquity and build the 
radios that your grandfather built. 
Build the "Quaker Oats" type rig, 

wind coils that work and make it 

look like the 1920's! Only 510.95 
plus 54.00 for shipping and han- 
dling. Claggk Inc., P.O. Box 4099, 
Farmingdale, NY 11735. USA 
Funds ONLY! USA and Canada - 
no foreign orders. Allow 6 -8 weeks 
for delivery. MA01 

$139` Laser Aar _ 3 

LightShow 
Draw with a laser beam! Animation.--- 
text. music & more! Includes galvos, servo 

amp. oscillators, software listing, analog & 
digital computer interfaces. Call for details 

Computerized 
Motors $39* 

Includes: 2 Stepper rotors. 
computer interface, 32 page training manual. & 
software listing. Expandable system! Up to 12 

motors, up to 3 amps perphase. Call for details 

Add $6 for shipping. Computer with parallel printer port. 

Assembly. Power supply. & Lase are required 

C- Fc)<;o- FREE FLYER 

sys 
Light & 
Motion 

in kit form 

1273 Industrial Pky. West Bldg. 460 

PO Box 55125 

Haywsrd ('A 94545 -0125 

Voice 510 -582 -6602 
Fax 510- 582 -6603 

Save Big $ and watch what you want! 

Cable TV 
Descramblers 
Converters' Filters' Accessories 

30 day Free Trial - NO RISK! Free 

Unbeatable wholesale prices! Catalog 

Affordable extended warranty 
1 Year Warranty on all products 

Credit Cards Welcome' 

1- 800 -379 -3976 
Well beat anyone's price! 

Prices starting 
as low as $99! 

The Pocket Programmer 
+s,ti,: ,-r 

'_ 
utroecS. 

THE POCKET PROGRAMMER 

Z. 
Easy to use 

E(Elprom, Flash 
28(C)(F)/29(C)(F)/25 
Megabit with 

available for 
Pin X 16 & Serial 

and Eprom 

l:'.- 129.95 
he portable 

' programmer 
that uses the 
printer port of 

your PC 
° instead of a 

internal card. 
software that programs 

& Dallas Ram. 27(C)/ 
series from 16K to 8 

a 32 pin socket. Adapters 
MCU's 874X, 875X, Pic, 40- 

Eprom's, PLCC, 5 -Gang 

Emulator to 32K X 8. 

Same Name, Address & Phone # for 
13 Years.... Isn't it Amazing ? 

Intronics, Inc. 
Box 13723 / 612 Newton St. 
Edwardsville, KS 66113 Add 54.75 COD 

Tel. (913) 422 -2094 Add $4.00 Shipping 

Fax (913) 441 -1623 Visa I Master Charge 

IMPROVE 
YOUR 

IMAGE! 
WITH OLIFI .. -.. '.;. 

BEFORE AFTER 

SUPER 
VHS 

M00EE 
pN AILBLE 

The clearest picture possible 
playing back movies. 

GUARANTE 
to eliminate copy protection. 

No Rolls/iitters/Flickers/Fading 
Works on all TV's, VCR's Beta & Cable 

Gold Video Connectors & Cables Included 

2 Year Warranty 
Money Bark ta lag 
Guarantee !I 
V IS ICBM 

ELECTRONICS 
1- 800 -562 -2252 

2125 S. 156TH CIRCLE OMAHA, NE 68130 

Plant Trees for America 
Ten Colorado blue spruces, or other 

conifers selected to grow in your 
area will be given to each person who 
joins the Arbor Day Foundation. 

To become a member and to 
receive your free trees, send a $10 
membership contribution to Ten 
Blue Spruces, National Arbor Day 
Foundation, 100 Arbor Avenue, 
Nebraska City, NE 68410. 

Join today, and plant your Trees 
for America! 

® The National 
Arbor Day Foundation 

SOLAR ELECTRIC PANELS 

POWERGLASSTM 
$79.95 

350 mA at 14.5 VDC 
17.5' x 16.0" x 1.25' 

3.8 lbs. 

POWERGLASSTM PLUS 
$169.95 

1.OAat14.5VDC 
17.5" x 16.0" x 1.25' 

4 lbs. 
These affordable solar panels generate 

useful electric power without noise, 

pollution, fuel costs, or electric bills. 

Stop buying and throwing away 
batteries. Start using Solar Photovoltaic 

Electric Panels from SECO. 

To order call 1- 800 -700 -1867 

Visa /Master Card Accepted 

MULTIMEDIA 
on the PC! 

What is Multimedia? What can 

it do for you? It can do lots of 

nice things! This 184 -page 
book helps you create your 
own multimedia presentation. 

Multimedia applications by people like you can 

revolutionize educational and business applications 

as well as bring more FUN, FUN, FUN into your 
leisure computer activities. 

Mail coupon to: 

Electronics Technology Today, Inc. 

P.O. Box 240 

Massapequa Park, NY 11762 -0240 

Please send me my copy of Multiomedia on the PC 

(PCP120). I enclose a check or money order for $18.95 

to cover the book's cost and shipping- and -handling 

expenses. NY state resident must add local sales tax 

Name 

Address 

City State Zip 

All orders must be paid in U.S. funds only. Sorry, no 

orders accepted outside of USA and Canada. Please 

L llow 6 -8 weeks for delivery. MAO2 133 
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ADVERTISING INDEX 

ADVERTISING SALES OFFICE 
Gernsback Publications, Inc. 
500 -B Bi- County Blvd. 
Farmingdale, NY 11735 
1 -(516) 293 -3000 
Larry Steckler, EHF /CET 

President 

Christina Estrada 
Assistant to the President 

For Advertising ONLY 
516 -293 -3000 
Fax 1-516-293-3115 

Larry Steckler 
publisher 

Arline Fishman 
advertising director 

Denise Mullen 
advertising assistant 

Kelly Twist 
credit manager 

Subscription/ 
Customer Service/ 
Order Entry 
1 -800- 827 -0383 
7:30 AM -8:30 PM EST 

ADVERTISING SALES OFFICES 
EAST /SOUTHEAST 

Stanley Levitan 
Eastern Sales 

1 Overlook Ave. 
Great Neck, NY 11021 
1- 516 -487 -9357, 1-516-293-3000 
Fax 1- 516 -487 -8402 

MIDWEST/Texas /Arkansas/ 
Oklahoma, Colorado, Arizona 

Ralph Bergen 
Midwest Sales 

One Northfield Plaza, Suite 300 
Northfield, IL 60093 -1214 
1-708-446-1444 
Fax 1- 708.559 -0562 

PACIFIC COAST /Mountain States 

Anita Bartman 
Hutch Looney & Assoc., Inc. 
6310 San Vicente Blvd. 
Suite 360 
Los Angeles, CA 90048 
1- 213- 931.3444 
Fax 1-213-931-7309 

POPULAR ELECTRONICS magazine does not assume any responsibility for errors that 
may appear in the index below. 

Free Information No. Page 
125 Ace Communications 100 

164 Advantage Instruments I11 

Agrelo Engineering 114 

26 Alfa Electronics 98 

28 All Electronics 104 

Allen Engineering 124 

Allison Technology 120 

Allstar Electronics 123, 130 

27 Alltronics 110 

140 AMC Sales 115 

Andromeda Research 126 

Antique Electronics Supply 77 

Antique Radio Classified 77 

Basic Electrical Supply 118 

30 Bel Merit 112 

Black Feather 128 

Bsoft 122 

C &C Electronics 127 

C &C Specialties 130 

C &L Electronics 124 

132 C &S Sales 96 

Circuit Specialties 99 

CLAGGK, Inc 27, 80, 128, 133 

Cleveland Inst. of Electronics.... 53 

Command Productions 116 

Comtrad Industries 8, 13, 19 

Consumertronics 126 

Copyright Clearance Center 87 

137 Dalbani 95 

Design Computation 116 

EDE Spy Outlet 123 

EIA 90 

Electronic Equipment Bank .... 105 

139 Electronic Goldmine 102 

147 Electronic Rainbow 108 

Electronics Tech. Today.... CV3, 71 

Electronics Tech. Today ... 115, 133 

EMAC 114 

Firestik II 77 

13 Foley -Belsaw Institute 31 

Forest Electronics 116 

Fotronic Corporation 107 

Gateway Products 113 

Get -Tech Inc. 119 

Grantham College of Engineering . 3 

Great Southern Security 131 

Greenleaf Electronics Inc. 124 

Halcyon Group 119 

Home Automation Systems 126 

Howard Electronics 129 

Free Information No. Page 

I.E.C. 129 

- Information Unlimited 94 

14 Interactive Image Technologies. CV2 

- Intronics 133 

- ISCET 84 

- KDE ELectronics 120 

38 Kelvin Electronics 117 - M &G Electronics 130 

163 MCM Electronics 119 

- MD Electronics 103 

- Mega Electronics 128 

149 Mendelsohn's 115 

42 MicroCode Engineering 109 

- Ming Engineering 121 

- Modern Electronics 131 - Mondo- tronics 131 

15 National Electronic Wholesalers .. 4 - Northeast Micro 126 - NRI Schools 69 

43 Optoelectronics CV4 - Orion Electronics 133 

148 Parts Express 131 - PCW Technical Productions 128 

Phillips Tech 123 

47 Prairie Digital Inc 125 

46 Print 113 

162 Print 122 

Progressive Concepts 127 - RNJ Electronics 128 

RP Enterprises 126 - SECO 133 - Self- Reliance Co. Inc. 114 - Sescom Inc. 125 

Show Time 125 

Silicon Valley Surplus 133 

Skyvision Inc. 106, 130 

Software Science 123 

Tab Books 23, 35 

Tri Star Satellite Systems 133 

136 UCANDO Videos 120 

Universal Electronics Inc. 122 

US Cable (Zentek) 115 

US Cyberlab 127 

Vision Electronics 133 

Weeder Technologies 127 

Weka Publishing 101 

World College (Div. of C.I.E.) . 5 

WPT Publications 129 

134 Xandi Electronics 118 
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Hobbyist's Paperback Budget Books 
.1]BP276- Shortwave 

s Superhet Receiver 
Construction...$6.95. 

- Provides construction de- 
tails, including coil wind - 

ing, of a number of ad- 
? vanced- design receivers 

which should have per- 
formance formance levels at least 
equal to commercial sets 
of similar complexity. 

_]BP271 -How to Ex- 
pand, Modernize and 
Repair PC's and Corn- 

- patibles...$7.75. All the 

Popular E BP80f98- Popular 
Electronic Electronic Circuits - 

Circuits Books 1 and 2...$11.90. 
° °" Contains a wide range of 

s;?;.,. .':' circuits which are ac- e t;e companied by text giving 
° a brief introduction, cir- 

cult description and spe- 
er., notes on construe- 

lion and setting -up that 

coND..NP.Dd 
^m11o^r. 

..- 

L] #160-Coil Design 
and Construction Man- 
ual...$5.95. A complete 
book for the home build- 
er on how to make RF, 
IF, audio and power 
chokes and transform- 
ens. Practically every 
possible type is dis- 
cussed and calculations 

/ 
q` 

k. 

practical information you 
are likely to need to up- 
grade your PC and com 
patible. Also contains 
useful information and it 

lustrations to help you -r 
may be necessary. are explained in detail. with repairs. 

50 Projects #223 -50 Projects 
Using IC CA3130 CA3130...$5.00. One of the 

tical and useful operational 
..,..: 

- - (opamp), the CA3130 integrated 

Using IC 
more prat- 
amplifiers 

circuit 
easy- to -as- 

in the book. 
five cate- 

projects, teat 
and a 

Ideal for 

BP122 -Audio Amplifier Con- 
Suolo struction...$5.75. Practical designs are 
AMPLIFIER featured and include circuit diagram and 

CONSTRUCTION description, Veroboard or printed- circuit 
'"''''' A board layout and construction notes. The 

text A divided into two parts. The first 
deals with many types of preamplifiers. 
The second covers power amplifiers 
from a simple low -power battery type to 

p' 'er using = a 100 -watt DC- coupled amplifier 
four MOSFETs in the output stage. 

E BP107- 30Solderless Breadboard 
30 SOLDER 

BREADBOARD Projects -Book 1...$5.95. Each project 
PROJECTS is designed to be built on a "Verobloc" I"' "A''''' ". breadboard and is presented with a brief 

%- =' . circuit description, circuit diagram, com - 
t ponent layout diagram and components 

"I list. Notes on construction and applica- 
- tions are provided. Wherever possible, 

` 

a -- ' ' the components are common to several 
I projects to keep project costs down. 

_ 

chip is the heart of several 
semble projects covered 
The projects are divided into 
gories: audio projects, RF 
equipment, household projects 
catch -all miscellaneous group. 
all skill levels. - - 

BP266- Electronic 
Modules and Systems 
for Beginners...$7.25. 
Shows the reader how to 
build a number of simple 
analog and digital circuit 
modules, all suitable for 
battery operation, and all 
based on only 1 or 2 

transistors or ICs. 

BP329- Electronic 
Music Learning Pro- 
jects...$6.25. A begin- 
ner's book that will assist 
you in assembling such 

r projects as the Elexylo- 

k phone, Gildaphone, 
ti h 1 Melody Ranger, Cord- 
r:'I maker, Appealing Hand- 
II,' bells, Electronic Sol -Fa, 

Tune -up Box and more. 

Making Ms -DOS 
Work PorYou 

- 
_ 

BP319- Making 
MS -DOS Work for You 
X650. What you need 
to know first, comes first, 
however the text is writ- 
ten in a circular style so 
that the reader can start 
anywhere in the text. 
This book is relevant to 
all versions of both MS- 
DOS and PC -DOS. 

UNDERSTANDING 

PC SOFTWARE 

BP303- Under- 
standing PC Software 
$6.95. Covers main 
types of PC software, 
giving details of typical 
uses, the basics of how 
they are used and their 
limitations. Each chapter 
covers popular software 
and programs of a simi- 

<A, 
,, \\»»`', '4-- S 

lar type. 

Electron. 8P33- Electronic Calculator 

íci aeóäuBers Handbook...$5.75. The book eliminates 
the mysteries of the calculator 

7 , ß fers unique ideas for the simplest 
complex calculators. Covers 

4 6 6 functions plus trigonometric, 
ic, logarithms, square roots and 

1 Ei Included are formulas and data 
o discounts, and mark up, currency 

version, interest, binary and octal 

Users 

and of- 
to most 

the basic 
hyperbol 

powers 
for VAT. 

con - 
num- 

sironw BP125 -25 Simple Amateur Band 

Am.t.ur Band Antennes...$5.50. Plans to build an- 
Aed.1. tennas that are simple and inexpensive 

,...2---E\ - . to construct and perform well. From the 

/Y simple dipole to beam, triangle and even 

' i ( /ii mini- rhombic types made from four TV 

I %'j masts and about 400 feet of wire. After 
+ is, /7 the antenna discussion you will find a 

I `1 / complete set of dimension tables that 
l ' - ' will help you ' tune" an antenna on a par - 

titular frequency. 

Aerial Projects 

.., ° =o 

Ia I I i. i{ II 
z °'ilci ! Jjll 't 

-- 

BP105 Aerial (Antenna) Pro - 
jects...$5.50. In this book the author has 
considered practical antenna designs, in- 

eluding active, loop and ferrite antennas 
which perform well and are relatively sim- 
pie and inexpensive to build. The corn- 
plex theory and mathematics of antenna 
design have been avoided. Also included 
are construction details of a number of 

antenna accessories including a pre -se- 
lector, attenuator and filters. bers, and much more! 

tcs Li PCP104- Electron- 
Eteet é, o ics -Build and Learn... 
a roenn $9.95. Construction de- 
Ee.e.00 tails are given to build a 

circuit demonstrator that 
is used throughout the 

1 

book to introduce corn- 
mon electronic compo- 

- Q,J -" nents and how these \ components are built up 
to useful circuits. 

.4=1:. 
`°`" ''M''' 

; BP302 -A Concise 
(Users Guide to Lotus 
1 -2 -3 Release 3.1... 
$6.25 . Written to help 
existing spreadsheet 
users upgrade to 1-2-3 
Release 3.1, which has 
the ability to work 3 -di 
mensionally with both 

Introdoctionto 
Acona.. 

dBASE 

BP263 -A Concise 
Introduction to dBASE 
...$6.95. The most popu- 
lar data -base program, 
dBASE, is difficult to 
masterwithouthelp. This 
book helps you spend 
your time using dBase, 
not setting it up. A user's 
guide that covers all the 

'rN 
'v agASic 

- 'gook 

: - 

rd s! 47.: 
I I 
u 

', - 

{;: 

l 

i3 
I la ` 

-d ;. 

I 
ilnlnBti[ 

BP146 -The Pre - 

BASIC Book...$6.95. 
Another book on BASIC 
but with a difference. It 

concentrates on intro - 

ducing technique by 
looking in depth at the 
most frequently used 
and more easily under - 
stood computer insiruc- 
tions. 

multiple worksheets and 
files. basics up to dBase IV. 

Just What the Project Builder Is Looking For! 
#160 -Coil Design and Construction Manual $5.95 1596T -24 Silicon- Controlled Rectifier Projects $9.95 

#219 -Solid State Novelty Projects $4.95 BP58 -50 Circuits Using 7400 Series ICs $5.50 

#222 -Solids State Shortwave Receivers for Beginners........$5.50 BP69- Electronic Games $5.50 

#223 -50 Projects Using IC CA3130 $5.00 BP71- Electronic House Projects $5.00 

#225 -Practical Introduction to Digital ICs $5.25 BP84- Digital IC Projects $5.50 

PCP111- Electronic Test Equipment Handbook $13.95 BP93- Electronic Timer Projects $5.50 

ELECTRONIC TECHNOLOGY TODAY INC. SHIPPING CHARGES IN SORRY No orders accepted Number of books ordered 

P.O. BOX 240, Massapequa, NY 11762 -0240 USA AND CANADA 
outside of USA & Canada 

$0.01 to $5.00 $2.00 
$5.01 to $10.00 $3.00 Total price of merchandise S 

Name $10.01 to 20.00 $4.00 Shipping (see chart) $ 

$20.01 to 30.00 $5.00 Subtotal $ 
Address 

$30.01 to 40.00 $6.00 Sales Tax (NYS only) $ 

City State Zip $40.01 to 50.00 $7.00 Total Enclosed S 

PE5 Allow 6 -8 weeks for delivery $50.01 and above $8.50 All payments must be in U.S. funds! 
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The SCOUT' Has Taken 
Tuning Your Receiver 
To a New Dimension 

Featuring Automatic Tuning of your 
AR8000 and AR2700 with the Optoelectronics 
Exclusive, Reaction Tune (Pat.Pend). Any frequen- 
cy captured by the Scout will instantly tune the 
receiver. Imagine the possibilities! End the frus- 
tration of seeing two -way communications with- 
out being able to pick up the frequency on your 
portable scanner. Attach the Scout and 
AR8000/2700 to your belt and capture up to 400 
frequencies and 255 hits per frequency. Or 
mount the Scout and AR8000 /2700 in your car 
and cruise your way into the future of scan 
A simple interface cable will connect .. to a 
whole new dimension of scanning. 

The Scout's unique Memory Tune (pat Pend.) 

feature allows you to capture frequencies, log 
into memory and tune your AR8000 /2700 at a 
later time. A distinctive double beep will inform 
you when the Scout has captured a new frequen- 
cy, while a single beep indicates a frequency that 
has already been recorded. For discreet monitor- 
ing, a pager style vibrator will inform you of any 
hits the Scout captures. 

The Scout will also Reaction Tune and 
Memory Tune Icom CI -V receivers: (R7000, 
R7100, and R9000) and (Pro 2005/6 equipped 
with 0S456, Pro 2035 equipped with 0S535). 
Download the Scout frequencies to a PC with the 
Scout Utility Disk and CX -12AR (optional), then 
compare them to the Spectum CD- ROM/PerCon 
FCC Database (optional). 

Act Now!! Let the Scout Reaction Tune 
you into The World of Scanning 

SCOUT' $449 

YOU Won't 

Miss a Thing 
With 

SCOUTTM 

Radion 
Tune 

'Scanner not included 

fastutea 
Automatically tunes these receivers with Reaction Tune 
(Panama. ICI -V receivers (ICOM's R7000, R7100, and 
R9000), (Pro 2005/2006 equipped with 0S456. Pro 2035 
equipped with 0S535) or AOR models (AR2700 and 
AR8000). 
Records and saves 400 unique frequencies 
Records 255 hits on each frequency in memory 
Digital Filter and AutoCapture (Pm. Pena i 

10MHz- 1.4GHz single frequency range 
View frequencies in RECALL mode 
10 digit LCD with EL Backlight 
16 Segment RF signal strength bargraph 
CX-12AR Computer Interface (optional) 
PC Utility Disk for downloading memory to PC 
Rapid charge NiCads with 10 hour discharge time 
Scout Spectrum CD- ROM /PerCon FCC database (optional) 
AC Adaptor /Charger 
DB 32 VHF /UHF mini -antenna shown with Scout (optional) 
Distinctive BeeperNibrator indicate frequency hits 

At right: Scout shown with CLIPMATE'°. 
A handy windshield mount for Scout, 
for quick access and visibility. 

CLIPMATETM $25.00 

iftimirtkomis roloN9ri SLOW°® V1.1.i.. %lr7 
ORDER LINE 
800.327.5912 
TeI:305/ 771 -2050 

5821 NE 14th Avenue Ft. Lauderdale, FL 33334 Fax:305/ 771.2052 
Contact Factory for shipping prices. Visa, Master Card, & C.O.D.(cash or money order only) 

All prices and specifications are subject to change without notice or obligation MADE IN THE U.S.A. 
CIRCLE 43 ON FREE INFORMATION CARD 
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