
SPECIAL SECTION: ProService Magazine 

Ll 
www.gernsback.com AUGUST 1999 

Automate your home 
with an easy -to -build 

Expandable K 

Controller 

ow 

Low -Power FM 
Transmitters 
Get yourself on the air with 
gear you can build or buy 

Controlling Se 
From a Comput 
It's easy to do with this - 
versatile interface project 

Looking at "Mir 
Antennas 
Do super -small 
antennas 
really work? 

118.\100WF?K!F#?f'?1s-it S-DIGIT 21046 
ttL?Hr' '351 SRO'aó 70460731 OHF23 
i, 1111, 1111t11s1t,1s11s1isltlllstlis ¡Littlish/ 

NAY 02 
R',PE-= r DANN 
`3-1_ RED RHIN PH -rH 47EN 
OOLLfitSIA `fD 2:046-2073 

A FFN'BA 
PUBLICA -10 

11 www.americanradiohistory.com

www.americanradiohistory.com


Nunn 

The features 

of high-end 
ernatk design 

and simulation 

software at' , "` 
raction of .1' 

$299 
CircuitMaker 6: 

Schematic design 
and simulation 

software 

he cost. SrRyING 

O 

NGINEERS FOR 

Maker 

The features 
of high -end 
printed circuit 
board layout 
software at a 
fraction of 
the cost. 

Mak 
t $299 

r 
TraxMaker 3: 

Printed circuit 
board layout 
software 

CircuitMaker Version 6 and TraxMaker Version 3 give you the features of professional, high -end 
software at afraction of the cost. Plus, with exceptional ease-of-use you'll spend less time learning 
to use the software and more time designing. Both applications are compatible with your existing 
software, and feature outstanding technical support. Call now for your free functional demo. 

CircuitMaker 6 is a powerful schematic TraxMaker 3 is a powerful printed circuit 
design and simulation program featuring: board layout program featuring: 

Professional schematic features including printout 
borders, title block and barred pin names 
Symbol editor and Macro feature for custom devices 
Past, accurate SPICE3f5/XSPICE -based simulation 
Complete array of analysis types, including Fouriei AC, DC, 
Parameter sweep, Transient and more 
Vutual instruments including a digital oscilloscope, 
multimeter, Bode plotter, curve tracer and more 
Extensive library of over 4,000 models 

Tight integration with TraxMaker® for quick PCB layout 
Output PCB netlists in Protel ®, Tango® and TraxMaker® 

formats for use in a variety of PCB layout programs 
Windows 3.1, 95 and NT 

MICRO 

Over 2,000 component footprints in a fully -documented, in- 
dexed library Documentation shows footprints actual size 
Built -in autorouter and Design Rules Check 
Supports up to 6 signal layers plus power and ground 
planes, silk screen overlays and solder and paste masks 
Board sizes up to 3211 x 32", with no pin limitations 
Intelligent manual routing with unroute capabilities 
Import any PCB netlist in CircuitMaker ®, Protel® or Tango® 
format 
Output RS274X Gerber files, Excellon N/C drill files and Bill 
of Materials 

Print to any Windows- compatible printer or plotter 
Windows 3.1, 95 and NT 

O D E For free demo software, or to order, call 1- 800419 -4242 
E N G I N E E R I N G I N C 927 West Center Street Orem, UT 84057 Phone (801) 226 -4470 Fax (801) 226 -6532 www.microcode.com 

01998 MicroCode Engineering, Inc All ngf,O reserved. CircuitMaker, TraxMaker SimCode and MicroCode are registered trademarks of MicroCode Engineering, Inc. All other brand and product names are trademarks or registered trademarks of their respective co panes. 

CIRCLE 133 ON FREE INFORMATION CARD 

www.americanradiohistory.com

www.americanradiohistory.com


Electronics 
CCombined with 
Radio Electronics-WM' 

Vol. 70 No.8 

JYE 
A U G U S T 

O N THE COVER 

31 Automate Your Home 
With an Expandable 
X -10 Controller 

Say "automated home" and many will con- 
jure up an image of cartoon -character 
George Jetson's house. Well, we're not quite 
there yet, but we're coming closer. For 
example, consider the venerable X -10 stan- 
dard. Though it's been with us since the late 
1970s, products using the standard are still 
very viable, and new capabilities are being 
added all the time. Its one shortcoming, 
however, is that it is difficult to control the various modules in a system 
in a unified, logical way -until now. This month's cover story is an 
expandable controller that lets you take complete control of your X -10 
system and your home. - Christopher A. Nielsen 
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37 Low -Power FM Transmitters 
Here's the gear you need if you want to join the growing ranks of clan- 
destine radio broadcasters. - Andrew Yoder 

70 Taking the "Ouch" Out of Drug Injections 
Get the medicine your body needs in the most efficient way possible 
without getting "stuck" in the process. - Bill Siuru 
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71 Controlling Servos From a Computer 
This easy -to -build interface lets you control servos 
for any application using your personal computer. - Ricardo Moro -Vidal 

404 ProService Magazine 
An official journal of NESDA (National Electronics 
Service Dealers Association), ISCET (International 
Society of Certified Electronics Technicians), and 
NAIS (National Independent Appliance Servicers). 
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Video problems in monitors. - Sam Goldwasser 
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Grand Ultraview Pro PC -to -TV converter. 

20 ANTQUE RADIO 
Digging into a Model 70 cathedral radio, - Marc Ellis 
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Buying new and used shortwave 
receivers. - Don Jensen 
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Flat -panel displays. - Konstantinos Karagiannis 
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Looking at "miracle" antennas. and more. 
-Don Lancaster 

8 

27 

88 

LETTERS 

NEW PRODUCTS 

NEW LITERATURE 

88 

88 

ADVERTISING INDEX 

ADVERTISING SALES OFFICE 

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

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

ELECTRONICS NOW, (ISSN 1067 -9294) August f999. Published monthly by Gernsback Publications, Inc., 500 Bi- County Boulevard, Farmingdale, NY 11735 -3931. 
Periodicals Postage paid at Farmingdale, NY and additional mailing offices. Canada Post IPM Agreement No. 334103, authorized at Mississauga, Canada. One -year 
subscription rate U.S.A. and possessions $24.99, Canada $33.15 (includes G.S.T. Canadian Goods and Services Tax, Registration No. R125166280), all other 
countries $33.99. All subscription orders payable in U.S.A. funds only. via international postal money order or check drawn on a U.S.A. bank. Single copies $4.99. m 
1999 by Gernsback Publications, Inc. All rights reserved. Printed in U.S.A. 

POSTMASTER: Please send address changes to ELECTRONICS NOW, Subscription Dept., Box 55115, Boulder, CO 80328 -5115. 

A stamped self- address envelope must accompany all submitted manuscripts and /or artwork or photographs if their return is desired should they be rejected. We 
disclaim any responsibility for the loss or damage of manuscripts and/or artwork or photographs while in our possession or otherwise. 

1 

www.americanradiohistory.com

www.americanradiohistory.com


2 

Combined wirb. 
Radio Electronics 

Hugo Gernsback (1884 -1967) founder 

LARRY STECKLER, EHF, CET, 

Editor -in -chief and publisher 
ADRIA COREN, Vice President 
KEN COREN, Vice President 

EDITORIAL DEPARTMENT 
CARL LARON, editor 
JOSEPH J. Sao*, technical editor 
EVELYN ROSE, assistant editor 
MICHAEL A. COVINGTON, N4TMI 

contributing editor 
MARC ELLIS, contributing editor 
SAM GOLDWASSER, service editor 
DON JENSEN, contributing editor 
KONSTANTINOS KARAGIANNIS, 

computer editor 
FRANKLIN J. MILLER, audio editor 
DON LANCASTER, contributing editor 
JANINE ABITABILE, editorial assistant 

ART DEPARTMENT 
ANDRE DUZANT, art director 
RUSSELL C. TRUELSON, illustrator 

PRODUCTION DEPARTMENT 
KEN COREN production director 
KATHRYN R. CAMPBELL 

production assistant 
MICHELE MUSÉ 

production assistant 

CIRCULATION DEPARTMENT 
GINA GALLO 

circulation director 
CHRISTINA M. ESTRADA 

circulation assistant 

REPRINT DEPARTMENT 
JANINE ABITABILE 

reprint bookstore 

Typography by Mates Graphics 

Electronics Now is indexed in 

Applied Science & Technology Index, 
Readers Guide to Periodical Literature, 
Academic Abstracts, and Magazine 
Article Summaries. 
Microfilm & Microfiche editions are 
available. Contact reprint bookstore 
for details. 

Advertising Sales Offices listed 
on page 88. 

Electronics Now Executive and 
Administrative Offices 
1. 516. 293 -3000. 

Subscriber Customer Service: 
1-800- 288 -0652. 

Order Entry for New Subscribers: 
1.800. 999 -7139. 

VISIT US ON THE INTERNET AT 

www.gernsback.com 

EDITORIAL 

Customer Service 

From time to time, we have all experienced a severe lack of service from some 
unexpected direction. One typical example is a complete lack of cooperation from 
a manufacturer in getting a problem with some piece of electronics gear resolved. 
And when that happens, we all have the bad habit of passing that type of story 
along. 

Well, here is another one of those stories, but this is a good -news story. So if you 
really don't like reading good news, please skip it. 

A few days ago, my six-year old Motorola Model 610 2 -line cordless phone start- 
ed acting up. Every time I picked it up and dialed, it insisted on pulse dialing the 
selected number. Yes, if I remembered to push the "Tone/Pulse" button before 
dialing, it would temporarily return to the Tone mode. I went looking for the man- 
ual, and of course discovered that it was nowhere to be found. 

My next step was to visit the manufacturer's Web site, www.motorola.com, on the 
Internet. There I discovered that Motorola doesn't even make cordless phones any- 
more, and no information regarding my unit was to be found on the site. 

Well, since I was already there, I fired off an e-mail asking for help. Now remem- 
ber, as far as the company knew, this was not an e-mail from the Editor -in -Chief of 
an electronics magazine -it was just another run -of -the -mill e-mail from a con- 
sumer. 

Before I got off line, about an hour later, AOL announced "You Have Mail ". It was 

from Motorola! And best of all it told me exactly what to do. In addition, they said 

that they would be sending me a replacement copy of the manual. 

The manual arrived today, and it motivated me to sit down and document this 
experience and share it with you. You would be surprised how many "bad news" 
stories this one exceptional experience has canceled out. Congratulations, 
Motorola; keep up the good work! 

Larry Steckler, EHF /CET 
Editor -in -Chief 
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READERS' QUESTIONS, EDITORS' ANSWERS 
CONDUCTED BY MICHAEL A. COVINGTON, N4TMI 

More About That Fried 

Ohmmeter 
QAfter reading the question about the sick 

ohmmeter in the March 1999, issue, I 
looked in a manual for a really old Simpson 

260 and found the circuit was somewhat dif- 

ferent from your educated guess. I had the 
same problem (high readings on the R X 1 

scale) with a Simpson 260 that was given to 

me, and the problem turned out to be a 
burned -out 11.5 -ohm resistor (R16), proba- 
bly from attempting to measure a voltage 

while the VOM was set in the R x 1 posi- 
tion. -Tom Fattaruso, El Cerrito, CA 

AMany thanks! The correct circuit is 

shown in Fig. 1. Simpson chose to 
put most of the resistance in series with 
the meter so there would only be one 
critical low -value resistor. 

METER 
50 µ 

2000 0 

R25 
10K 

ZERO ADJUST 

T 
1.5V 

TO UNKNOWN 
RESISTANCE 

R1 R3 

1138 21850 

FIG. 1- HERE'S THE CORRECT 
CUIT for the R x 1 range on a Simpson 
260 meter. Thanks to reader Tom Fattaruso 
for the update. 

CIR- 

Because it is sometimes connected 
directly across a 1.5 -volt battery, the 
11.5 -ohm resistor should be rated at 
least '/4 watt (P = E2 /R = (1.5)2 /11.5 = 

2.25/11.5 = 0.2). Fortunately, 11.5 ohms 
is a standard value for 1/4-watt, 1 % -pre- 
cision, metal -film resistors. For a quick - 
and -dirty substitute with some loss of 
accuracy, parallel two ordinary 22 -ohm 

'/a -watt resistors. That will at least tell 
you whether you've replaced the right 
component; you can then get a more 
accurate resistor for the final repair. 

Breadboarder's Dilemma 
0.1re discrete (through- the -hole -mount) 
components going away entirely? If so, 

how will we be able to use prototyping boards 

for training purposes in the not -too -distant 
future ? -C. B. L., Virginia Beach, VA 

A I think resistors, capacitors, and 
diodes are still going to be available 

with wire leads for the foreseeable 
future; they're needed for repair purpos- 
es and for higher -power circuits. Sur- 
face -mount components work best in 
circuits that are assembled by automated 
machinery and in high- frequency appli- 
cations where conventional components 
would have too much stray capacitance. 

A more critical problem is that many 
newer ICs are available only in surface - 
mount form, so you can't plug them into 
solderless breadboards. You can't even 
plug them into sockets of some other 
kind; they can only be used by soldering 
them to printed -circuit boards. 

One option is to do your breadboard- 
ing with printed circuits, as many of us 
did in the early days of DIP packages, 
before solderless breadboards became 
common. Make a printed- circuit board 
that connects the IC to an array of pads 
or holes; then add any components that 
you wish. Or even connect the IC to a 

row of pins that will plug into your sol- 
derless breadboard. 

Ready -made boards to do both of 
these things, called "Surfboards," are 
made by Capital Advanced Technologies, 
309 Village Drive #A, Carol Stream, IL 
60188; Web: www.capitaladvanced.com; 
Tel: 630 -690 -1696; and are available 
from many distributors, including Digi- 
Key, 701 Brooks Ave. S., Thief River 
Falls, MN 56701; Tel: 800 -344 -4539; 
Web: www.digikey.com. Figure 2 shows 

FIG. 2 -A "SURFBOARD" allows surface - 
mount ICs to be plugged into a bread- 
board. 

a Surfboard in action. 
Soldering a surface -mount IC to a 

circuit board isn't as hard as it looks. Use 
a very sharp- pointed soldering -iron tip, 
work with a magnifying glass or wear 
reading glasses, and start by getting 
a small droplet of solder on the tip of 
the iron. Using this droplet, tack -solder 
one of the corner pins of the IC in place. 
Then adjust the position of the whole 
IC, solder the remaining pins, and final- 
ly re -do the pin you initially tack - 
soldered. Surface tension helps pull 
the solder and the IC into the correct 
positions. 

Many schools and design labs are 
reducing their use of breadboards by 
simulating circuits electronically. Two 
good circuit -simulation software pack- 
ages, Electronics Workbench and 
CircuitMaker, are regularly advertised in 
this magazine. I've used both and found 
them very helpful. If you're on a low 
budget, download the demo version of 
Intusoft's circuit simulator at 
www.orcad .com/products/pspice /eval_f. 
htm (See Fig. 3). It's a little less user - 
friendly and is limited to 50 compo- 
nents, but the price is right -free! See 
also www.intusoft.com for another good 
free demo. 

All of these circuit simulators are 
derived from SPICE (Simulation 
Program with Integrated Circuit 
Emphasis), a computer program devel- 
oped at Berkeley in the 1970s for use by 
IC designers. In general, you can't 
breadboard an IC before building it, so 
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FIG. 3 -FREE CIRCUIT -SIMULATION SOFTWARE can be downloaded from 
www.orcad.com and www.intusoft.com (see text). 

electronic simulation is essential. SPICE 
has its own programming language for 
describing circuits ( "node lists "), but 
nowadays, all circuit simulators let you 
draw your circuit as a schematic dia- 
gram, then hook up virtual power sup- 
plies, oscilloscopes, and the like. 

SPICE -based simulators model tran- 
sistors very . accurately, since they're 
based on semiconductor physics. Many 
IC makers publish accurate SPICE 
models of their op -amps and other ICs. 
SPICE isn't as good at modeling trans- 
formers, speakers, and other compo- 
nents whose electrical properties are not 
precisely known, but the art of modeling 
these things is rapidly advancing. Also, 
SPICE models of special -purpose ICs, 
such as audio amplifiers, are generally 
unavailable. And, notoriously, oscillators 
in SPICE models fail to start because 
SPICE'S "perfect" components lack the 
slight imbalances and noise that oscilla- 
tor circuits rely on. Still, SPICE -based 
simulation is just the thing for designing 
basic analog circuits such as amplifiers 
and filters. You can try different resis- 
tances and capacitances much more 
quickly on the computer than on the 
breadboard. 

How To Make Diodes 

More Sensitive 
IlL have noticed something strange about 
RF diodes: If you shine a tungsten lamp 

on them, or a candle, or sunlight, it makes 

them work better. Why ? -D. W, London, 

England 

A Every diode has a threshold or "turn - 
on" voltage below which it does not 

conduct. The turn-on voltage depends 
on the semiconductor material; it's about 
0.3 V for germanium and 0.6 V for sili- 
con. As you've discovered, light and heat 
reduce the turn -on voltage. LEDs, with 
a turn -on voltage of about 1.8, are par- 
ticularly sensitive to light, which means 
they can be used as light receivers as well 
as light emitters, as pointed out by 
Forrest Mims many years ago. 

For lower turn -on voltages, you can 
use a Schottky diode (about 0.2 V) or 
even a "back diode" (near 0 V, but 
unable to block more than a few volts in 

the reverse direction). Special -purpose 
diodes are discussed in the ARRL 
Handbook for Radio Amateurs, published 
by the American Radio Relay League, 
Newington, CT 06111, and in other 
amateur radio manuals. 

Clock Chips Wanted 
Would you know of a source for clock 

chips? I like to make 6 -digit clocks, using 
extra -large LEDs to create large characters. 
I've used the National Semiconductor 
MM5314N and MM5375 and the Mostek 

MK50250N, purchased mainly from 
Jameco, but these are no longer available. 
Jameco still has the MM5314N, which 1 

don't like for circuitry reasons and because 

the price is too high ($19.95). -J. R., 

Portland, OR 

ALED clocks have been out of fashion 
for a long time, and the chips you 

mentioned were discontinued more than 

a decade ago, although Holtek 
(www.holtek.com) still makes a 4 -digit 
clock, the H1391. 

Three 6 -digit LED clock chips are 
still available through the replacement - 
semiconductor industry. They are the 
NTE2060 (= MM5387), NTE2061 
(= MM5316), and NTE2062. The 
Philips ECG2060, ECG2061, and 
ECG2062, respectively, appear to be 
equivalent. These should be easy to get 
from almost any parts distributor, 
including RadioShack (on special order); 
however, the supply is starting to dry up 
since these chips too are no longer being 
made. 

Somewhat sketchy data sheets can be 
downloaded from www.nteinc.com; if 
you're familiar with other clock chips, 
these data sheets should be sufficient. 
More detailed data sheets have been 
published by Philips ECG, P.O. Box 

967, Greeneville, TN 37744; Web: 
www.ecgproducts.com. 

Another way to make an LED digital 
clock is to program a microcontroller. 
This is in fact a popular project for 
microcontroller hobbyists; check 
www.dontronics.com and the various 
microcontroller manufacturers' Web 
sites for programs you might use. 

Two Signals, One Ear 
QI would like to be able to hook a pair of 
stereo headphones to two amplifiers. One 

is the output of an aircraft radio; the other is 

a portable CD player. I don't want to risk 
damaging the amplifiers by tying them 
directly together. I also don't want to use an 
amplified mixer because of possible problems 
in case of battery failure. Could some kind of 
transformer matching network be 

designed ? -G. L., Milliken, CO 

R1 

150 

FIG. 4- PROTECTIVE RESISTORS let two 
amplifiers drive one pair of mono head- 
phones. For stereo, use one circuit for each 
channel. 5 
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AAll you need are resistors to protect 
the amplifiers from each other while 

feeding both signals to the headphones 
(see Fig. 4). If you're using 32 -ohm 
Walkman -style headphones, try 150 - 
ohm resistors and change them as neces- 
sary to get adequate volume. Many 
high -fidelity amplifiers drive head- 
phones through resistors to protect 
them from overloading. 

The other alternative is of course to 
feed one signal to one ear and the other 
signal to the other ear. 

Composite To S -Video 
Q1 /y computer's video digitizing card has 
an S -video input, but my video camera 

only has a composite video output. Can you 

give me a circuit that will convert composite 

video to S- video ? -H.M.M., Montijo, 
Portugal 

A I assume you have already verified 
that the computer is compatible with 

the same video standard as the camera 
(probably 625 -line PAL in Portugal; 
525 -line NTSC in the United States). 

The difference between S -video 
(separate video, Y/C video) and compos- 
ite video is that S -video systems use two 
separate wires for chrominance (color) 
and luminance (brightness). Composite 
video systems combine the two. If you 
connect a composite video signal to the 
luminance input of an S -video connec- 
tor (pin 3, using pin I as ground), you 
should get a black- and -white picture. 
Beyond that, separating chrominance 
from luminance is not simple, and when 
it's done, the resulting signal won't be as 

sharp as if it were originally S- video. 
Some good general information 

about video technology is on the web at 
www.magnavox.com under "Today's 
Technology." There is also a magnifi- 
cent set of video- related web links main- 
tained by Tomi Engdahl at www. 
hut. fi/Misc/Electronics/video.html. 

Why Didn't My Question 

Get Published? 
We often hear from readers wonder- 

ing why a question they sent to Q &A 
didn't get published. There are two 
important reasons: Due to the process, it 
takes a long time between when an item 

6 is sent in and when it reaches print, and 

not all questions are chosen. 
Like any monthly magazine, we have 

to prepare articles and columns several 
months before they appear in print, and 
with Q &A, we have to maintain a back- 
log so there are always more questions 
to answer. As a result, it can easily take 
five months from receipt of a question to 
publication of its answer. 

Only about 25% of the questions that 
come in are actually used. Regrettably, 
we don't have the time or personnel to 
answer the others at all -and we certain- 
ly can't fax back an immediate reply, as 

some people occasionally request. 
We choose questions that are of wide 

interest, have clear, straightforward 
answers, and are within our areas of 
expertise. The best questions focus on a 

small circuit or a specific design prob- 
lem. Requests for complete construction 
projects can be passed along to writers, 
but they generally can't be answered in 
Q &A. 

We usually avoid high -voltage or 
high -power projects that would injure 
the builder or damage expensive equip- 
ment if mis- wired. We also avoid pro- 

HOW TO GET INFORMATION ABOUT ELECTRONICS 
On the Internet: See our Web site at 
http: / /www.gernsback.com for information 
and files relating to our magazines (Elec- 
tronics Now and Popular Electronics) 
and links to other useful sites. 

To discuss electronics with your fellow 
enthusiasts, visit the newsgroups sci. elec 
tronics.repair, sci.electronics.components, 
sci.electronics.design, and rec.radio. ama- 
teur.homebrew. "For sale" messages are 
permitted only in rec.radio.swap and 
misc.industry.electronics.marketplace. 

Many electronic component manufac- 
turers have Web pages; see the directory 
at http: / /www.hitex.com /chipdir /, or try 
addresses such as http: / /www.ti.com and 
http: / /www. motorola.com (substituting any 
company's name or abbreviation as appro- 
priate). Many IC data sheets can be 
viewed online. www.questlink.com features 
IC data sheets and gives you the ability to 
buy many of the ICs in small quantities 
using a credit card. You can also get 
detailed IC information from www.icmas- 
ter.com, which is now free of charge 
although it formerly required a subscrip- 
tion.Extensive information about how to 
repair consumer electronic devices and 
computers can be found at www.repair- 
faq.org 

Books: Several good introductory electron- 
ics books are available at RadioShack, 
including one on building power supplies. 

An excellent general electronics text- 
book is The Art of Electronics, by Paul 
Horowitz and Winfield Hill, available from 
the publisher (Cambridge University Press, 
1- 800 -872 -7423) or on special order 
through any bookstore. Its 1125 pages are 
full of information on how to build working 
circuits, with a minimum of mathematics. 

Also indispensable is The ARRL Hand- 
book for Radio Amateurs, comprising 1000 
pages of theory, radio circuits, and ready -to- 
build projects, available from the American 
Radio Relay League, Newington, CT 
06111, and from ham -radio equipment 
dealers. 

Copies of past articles: Copies of past 
articles in Electronics Now and Popular 

Electronics (post 1994 only) are available 
from our Claggk, Inc., Reprint Department 
P.O Box 4099, Farmingdale, NY 11735: 
Tel: 516- 293 -3751. 

Electronics Now and many other maga- 
zines are indexed in the Reader's Guide to 
Periodical Literature, available at your pub- 
lic library. Copies of articles in other maga- 
zines can be obtained through your public 
library's interlibrary loan service; expect to 
pay about 30 cents a page. 

Service manuals: Manuals for radios, TVs, 
VCRs, audio equipment, and some comput- 
ers are available from Howard W. Sams & 

Co., Indianapolis, IN 46214 (1- 800 -428- 
7267). The free Sams catalog also lists 
addresses of manufacturers and parts deal- 
ers. Even if an item isn't listed in the catalog, 
it pays to call Sams; they may have a sche- 
matic on file which they can copy for you. 

Manuals for older test equipment and 
ham radio gear are available from Hi 
Manuals, PO Box 802, Council Bluffs, IA 
51502, and Manuals Plus, PO Box 549, 
Tooele, UT 84074. 

Replacement semiconductors: Replace- 
ment transistors, ICs, and other semicon- 
ductors, marketed by Philips ECG, NTE, 
and Thomson (SK), are available through 
most parts dealers (including RadioShack 
on special order). The ECG, NTE, and SK 
lines contain a few hundred parts that sub- 
stitute for many thousands of others; a 
directory (supplied as a large book and cn 
diskette) tells you which one to use. NTE 
numbers usually match ECG; SK numbers 
are different. 

Remember that the "2S" in a Japanese 
type number is usually omitted; a transistor 
marked D945 is actually a 2SD945. 

Hamfests (swap meets) and local orga- 
nizations: These can be located by writing 
to the American Radio Relay League, 
Newington, CT 06111; (http: / /www.arrl.org). 
A hamfest is an excellent place to pick up 
used test equipment, older parts, and other 
items at bargain prices, as well as to meet 
your fellow electronics enthusiasts -both 
amateur and professional. 
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jects that require large amounts of soft- 
ware to be written; projects that are not 
entirely electronic, such as automotive 
ignition systems; and large -scale house - 
wiring and remote -control projects. For 
copyright reasons, we usually cannot trou- 
bleshoot projects from other magazines. 

On the other hand, we'd be glad to 
have more questions about fundamental 
circuit designs, use of specific ICs, PC 
interfacing, and microcontrollers. 
Those are areas where the Q &A format 
works well, and there must be things you 
(the reader) are wondering about. 

Some questions aren't chosen 
because we can't understand them, we 

can't read the handwriting, or essential 
information is left out. When writing to 
Q &A, please read over what you've writ- 
ten and get someone else to verify that 
it's complete and understandable. 

Writing to Q &A 
As always, we welcome your questions. 
The most interesting ones are answered 
in print. Please be sure to: 

(1) include plenty of background 
information (we'll shorten your letter 
for publication); 

(2) give your full name and address 
on your letter (not just the envelope); 

(3) type your letter if possible, or 
write very neatly; and 

(4) if you are asking about a circuit, 
include a complete diagram. 

Questions can be sent to Q &A, 
Electronics Now Magazine, 500 Bi- 
County Blvd., Farmingdale, NY 11735, 
or e- mailed to q &a @gernsback.com, but 
please do not expect an immediate reply 
(because of our backlog) and please don't 
send graphics files larger than 100K. 
Due to the volume of mail, we regret 
that we cannot give personal replies. gl 

Electronics CD ROMs 
Want to improve your design skills? 
Then you should consider our range of CD ROMs by best -selling author Mike Too ley. 

Electronic (knits and Components provides o sound introduction to the principles 

and applications of the most common types of electronic components and how they are 

used to form complete circuits. Sections on the disc include: fundamental electronic 

theory, olive components, passive components, analog circuits and digital circuits. 

Includes circuit s and assignments for Eledronits Workbench. 

The Parts Gallery has been designed to overcome the problem of component and 

symbol recognition. The CD ROM will help students recognize common electronic 

components and their corresponding symbols in circuit diagrams. Quizzes are included. 

The Pads Gallery is free with Electronic Circuits and Components. 

Digital Electronics details the principles and practice of digital electronics, including 

logic gates, combinational and sequential logic circuits, docks, counters, shift registers, 

and displays. The CD ROM also provides an introduction to microprocessor -based 

systems. lndudesdreuitsand assignmentsfor Electronics Workbench. 

Analog Electronics is a complete learning resource for this most difficult subject. The 

CD ROM includes the usual wealth of virtual laboratories unwell as an electronic circuit 

simulator with over 50 pre -designed analog circuits, which gives you the ultimate 

learning tool. The CD ROM provides comprehensive coverage of analog f undamento Is, 

transistor circuit design, op -amps, fihers, oscillators, and other analog systems. 

"...hammers home the concepts in a way 
that no textbook ever could." 

Electronics Australia 

produced by 

Man 
aDePl 
matrix 
multimedia 

Interested in programming PIC micros? 
We have the perfect solution: 

Our PlCtutor CD ROM con teach you how to write assembly language programs for the 

PIC series of microcontrollers. The CD ROM's 39 tutorial sections will guide you from 

basic PIC architecture, commands, and programming techniques up to advanced 

concepts such as watchdog timers, interrupts, sleep modes, and EEPROM data memory 

use. Over BO exercises and challenges are provided to test your understanding, and the 

unique Virtuel PIC allows you to write and test programs on -screen. 

The complementary development kit includes a reprogrammable P1(16(84, which you 

ran program via your printer port. The institution version (designed for use in schools, 

colleges and industry) includes a quad 7- segment LED display and alphanumeric LCD 

display. The development kit provides on excellent platform for both learning PIC 

programming and for further projed /development work. Assembler and send (via 

printer port) software is included on the CD ROM. 

development board (institution version) 

Prices and Versions 
Institution versions are suitable for use in schools, colleges and industry. 

Student versions are forstudent/home use. 

student 
version 

institution 
version 

Electronic Circuits & Components $56 $159 

Digital Electronics $75 $189 

Analog Electronics $75 $189 

PtCtutor (CD and development board)$179 $350 

Shipping cosh to Canada an additional $5. Overseas seders please contact 

CIAGGK Inc. for shipping amt. 

see http : / /www.MatrixMultimedia.co.uk for full specs and demos 
Please circle the products you would like to buy on the table above right, calculate the total cost, fill in the form 

below and send it to us. Please allow 4 6 weeks for delivery. 

Name 

Address' 

Zip. Telephone. 

I have enclosed my check for $: 

Please charge my credit card for $' 

Note that the delivery address and the address at which 
aie card is registered must be the same 

Card type 

Mastercard, Visa. or Discover only 

Order Form 

Signature: 

Number: 

Expire date: 
CLO2 

Claggk Inc., PO Box 4099, Farmingdale, NY 11735 -0792 
Tel: 516- 293 -3751 email claggk @poptronix.com 
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Accredited B.S. Degree in 
Computers or Electronics 

by studying at Home 

Grantham College of Engineering 
offers 3 distance education programs: 

B.S.E.T. emphasis in Electronics 
B.S.E.T. emphasis in Computers 
B.S. in Computer Science 

1,,JJi 

W-Electronics Workbench Professional 5.0 
1 included in our B.S.E.T curriculums 

-Approved by more than 200 Companies, 
VA and Dantes, (tuition assistance avail.) 

For your free catalog of our programs dial 

1- 800 -955 -2527 
http: / /www.grantham.edu 

8 

GCE 
Your first step 
to help yourself 
better your future! 

Grantham College of Engineering 
34641 Grantham College Road 

Slidell, LA 70460 -6815 

Some Say Watching Tropical 
Fish Lowers li lood Pressure 

Relieves Stress.,, 

They odd Be On To 
Something. 

Discover the Caribbean aboard a Tall Ship. 
6 & 13 day adventures from $650. 

For more information call your travel agent 
or 1 -800- 327 -2601. 

Windjammer 
BarnfoofCiruiseso 

P.O. Box 190120, Dept. 556' Miami Beach, FL 33119 

CIRCLE 132 ON FREE INFORMATION CARD 

LETTERS 
SEND YOUR COMMENTS TO THE EDITORS 

OF ELECTRONICS NOW MAGAZINE 

BreadBlox Correction 

We have recently been alerted to a 

slight error in the gain formulas present- 
ed in "The BreadBlox Prototyping 
System" that appeared in the June 1999 

issue. On page 42, the formula for the 
inverting op -amp should be: 

VOUT=(VIN(R4/R5)) 

And for the non -inverting op -amp, the 
formula should be: 

VOUT =VIN x (1 +R7 /R8) 

We apologize for any confusion that 
might have arisen from this error. - 
Editor 

Firmware Change 
When writing the firmware for "A 

Microcontroller -Based Precision Pulse 
Generator" (Electronics Now, 
December 1998), I had overlooked the 
fact that the PIC 16C55 starts executing 
at the last location in memory, not the 
first. Since the last instruction is a 

dummy return, the program may not 
start if the chip powers up with a non- 
zero return address. Programmed chips 
should be reprogrammed with a NOP 
(000) in address IFFH. An updated file is 

also available on the Electronics Now 
ftp site (ftp.gernsback.com /pub/EN /pul 
segen.cod). 
TOM NAPIER 

Special Request 
I have a special request for 

Electronics Now readers. I need some- 
one who can do "etching and drilling" of 
printed circuit boards on a small scale. I 

will design the foil artwork pattern on 

paper, and from there the reader will 

etch and drill the board. 
The board is one of a kind (only one 

copy is needed), no larger than 4 by 6 in 

size and usually smaller. 
I have no means to do the boardmak- 

ing myself as I live in an apartment. I 

will be happy to make a reasonable and 
fair payment for this service. If any read- 
er can help me with this, it would be 

greatly appreciated. 
CRAIG KENDRICK SELLEN 
Mallard Meadows RHC 
476 Belmont St. 
Wavmart, PA 18472 

More April Fooled 
To all those humorless souls who 

wrote to complain about the April Fool's 
article "The EC909 -12 Analog Micro- 
processor" (Electronics Now, April 
1999) .... 

Geez, guys, lighten up! IT WAS A 
JOKE!!! 

I have in front of me the April 1952 

edition of Radio Electronics open to 
the Mohammed Ulysses Fips article on 
"The Dead Beat Heterodyne Noise 
Neutralizer." I loved the gag then, and I 

still enjoy them. Keep `em coming every 
April -the more far out the better. 
A Gernsback reader for over 50 years, 
BOB ZINCK 
Halifax, NS, Canada 

Write To: 

Letters, 
Electronics Now Magazine, 
500 Bi- County Blvd., 
Farmingdale, NY 11735 

Due to the volume of mail we 
receive, not all letters can be 

answered personally. All letters 
are subject to editing for clarity 
and length. 
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Monitor Video Problems 

YHIS MONTH WE WRAP UP OUR DISCUSSION OF MONITOR- 

SUBSYSTEM - RELATED PROBLEMS WITH THOSE DIRECTLY 

AFFECTING THE VIDEO. FOR THE PURPOSES OF THE FOLLOWING 

DISCUSSION, THE POWER SUPPLIES AND DEFLECTION WILL BE 

assumed to be functioning properly. 
The schematic of the video circuitry 

of a typical monitor is shown in Fig. 1 

and includes components on the main 
board as well as those on the little board 
on the neck of the CRT. In this design, a 

three- channel RGB video IC feeds the 
output transistors that drive the CRT 
Others may use all discrete circuitry or 
put a lot more inside a chip. Common 
problems include bad connections, dried 
up electrolytic capacitors, blown transis- 
tors, defective ICs, problems with the 
G2 or focus voltage from the flyback, 
and shorts inside the CRT. Let's look at 
some symptoms, and how to trou- 
bleshoot and repair their causes. 

Blank Picture, Power Light On, 
Digital Controls Active 

First verify that your computer has 
not simply entered its power saving 
mode and blanked the screen or shut off 
the monitor video and power circuits 
entirely. Confirm that the video source 
is not defective or blank -substitute 
another video source or try a known 
good monitor. 

Here are some questions: 
1. Is there a raster on the screen at 

any settings of the brightness and con- 
trast controls, and/or when switching 
modes? (A raster is the pattern of scan 
lines with or without a picture.) 

2. Can you obtain a raster of any kind 
by adjusting the screen (G2) control 
(probably on the flyback) or master 

background or brightness? 
3. Looking in the back of the moni- 

tor, can you see the glow of the CRT fil- 
aments? 

4. Do you get that static on the front 
of the tube that would indicate that 
there is high voltage present? 

If the answer to all of these is no, 
then you have a power supply and/or 
deflection problem. 

Some possible causes of no raster are: 
No or low high voltage (low volt- 

age, deflection, or high voltage power 
supply failure). 

Fault with G1 or screen (G2) volt- 
ages. 

Filament to the CRT is not getting 
powered. 

Drive to CRT is bad /shut off as a 

result of a fault elsewhere resulting in 
protective shutdown. 

Some possible causes of no video 
include a problem in the video input, 
video amplifiers, or video output, or cut- 
off due to some other fault. 

The cause of the problem could be as 

simple as a bad connection -try gently 
prodding the boards with an insulated 
stick while watching the screen. Check 
for loose connectors and re -seat all 
internal connectors. 

Dark Picture 
A monitor with a picture that is too 

dark may have a fault or the CRT may 
just be near the end of its useful life. The 
first step is to confirm that your video 

BY SAM GOLDWASSER 
SERVICE EDITOR 

source -computer, camera, etc. -is pro- 
ducing a proper signal. 

Is the brightness at all erratic? Does 
whacking the monitor have any effect? If 
so, then you may have bad connections 
on the CRT driver card or elsewhere. If 
the brightness tends to fade in and out 
over a 10 to 20 second period, a bad fil- 

ament connection is likely. Check for 
the normal orange glow of the filaments 
in the neck of the CRT. There should be 

three orange glows. If they are exces- 
sively reddish, very dim, or fade in and 
out, you have located a problem. 

One of the most common causes of 
brightness problems is a dirty CRT face- 
plate or safety glass. Don't laugh! It 
sounds obvious, but have you tried 
cleaning the screen with suitable screen 
cleaner? It is amazing how dirty screens 
can get after a few years -especially 
around smokers! 

Other causes include: 
1. An old CRT The brightness of the 

CRT deteriorates with the filament over 
time. It doesn't matter much what you 
are doing or if you use a screen saver. 

2. Bad component in the filament 
circuit or a bad connection reducing fil- 
ament voltage. 

3. The brightness control is faulty- 
a bad potentiometer, bad connections, 
or problem with its power supply. 
Depending on the specific problem, 
control may or may not have any effect. 
If digitally adjusted, there could be a 

problem with the logic or control chip. 
If the button or menu item has no effect 
at all, then a logic or control problem is 

likely. 
4. Lnproperly set screen (G2) voltage 

(usually on flyback) or a faulty divider 
network. 

5. Improperly set video bias (back- 
ground) levels or a fault in video -drive 

9 
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circuitry. 
6. A fault in the video amplifiers. 

With all three colors affected equally, 
that would most likely be a power -sup- 
ply problem. A video amplifier problem 
is likely if turning up the screen (G2) or 
master -brightness control results in a 

very bright raster before the retrace 
lines appear. 

7. A fault in the beam or brightness 
limiter. 

8. The high voltage is low. However, 
this would likely result in other symp- 
toms (affecting focus, size, and geome- 
try) as well. 

Brightness Control Has No 
Effect 

If the control is an analog knob, then 
it should be varying the control grid 
(GI) voltages relative to the cathodes 
(K) of the CRT. This is not likely to be a 

very complex circuit: check continuity 
and solder connections and the control 
itself for proper operation with an ohm- 
meter. A power supply going to one side 
of the control (negative probably) may 
be missing. 

If brightness is a digital control, then 
you will need a schematic to trou- 
bleshoot it unless there is an obvious bad 
connection. 

No Color -Black And White 
Picture 

This is an extremely unlikely failure 
mode for a computer monitor unless you 
are using a composite video input. It is 

most likely due to a software driver or 
program problem. Sometimes the PC 
will think that the monitor you have 
connected is not capable of color and 
certain programs will then display in 
B/W no matter what. That might be due 
to an initialization problem -possibly a 

race condition during the boot 
process -especially likely if you are 
using an older video card with a new fast 
processor. 

One Color Is Too Weak Or Too 
Strong 

If the problem is slight and/or has 
gradually gotten worse, this may just 
require an adjustment of the color 
brightness /background /bias and /or 
color gain /drive controls inside the 
monitor. 

Too high an intensity for one of the 
color channels will result in a tint of one 
of the primaries: red, green, or blue. 

10 Too low an intensity for one of the 

FIG. 1 -THE VIDEO CIRCUITRY OF A TYPICAL MONITOR is shown here. The diagram 
includes components on the main board as well as those on the little board on the neck 
of the CRT. 

color channels will result in a tint of the 
complement of one of the primaries: 
yellow, cyan, or magenta. 

Problems mainly in the shadows or 
dark areas of the picture usually repre- 
sent a fault with brightness/bias /back- 
ground. 

Problems mainly in the highlights 
or bright areas of the picture usually 
represent a fault with the gain/drive. 

A color that is now suddenly brighter 
or darker than normal resulting in 
incorrect color balance or a tint in the 
background could be due to a number of 
causes: 

Bad cable or pin bent on cable con- 
nector. 

Bad connections or bad component 
in video amplifier or on CRT neck 
board for that color. 

Weak gun in CRT (reduced color). 
Bad video card or incorrect soft- 

ware color -map settings. 
For monitors with sync -on -green 

capability, the monitor may think you 
are using sync -on -green when in fact 
you have separate sync. In particular, 
this may result in a problem with exces- 
sive green. 

Intermittent, Flickering, Or 
Missing Colors 

This is a catch -all for some of the 
most common monitor problems. Most 
of the causes boil down to bad connec- 
tions of one form or another. However, 
defective components like bias resistors 
on the CRT -driver board or in the video 
circuitry could also be at fault. 

Does whacking the monitor have 
any effect? If so, then bad connections 
are confirmed. If the color(s) come and 
go suddenly, then it is most likely not a 

CRT problem. The bad connections 
could be at the VGA cable, video driver 
board on the neck of the CRT, or else- 
where (see below). 

If a single color fades in and out 
with a delay of about 10 -15 seconds, it is 

probably intermittent power to the CRT 
filament for that color and it probably 
means that the unit is bad since the three 
filaments are wired in parallel inside the 
CRT One of the internal connections 
has come loose. To confirm, look in the 
neck of the CRT to make sure all three 
filaments are glowing orange. If one of 
them is going on and off, the CRT is 

bad. 
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FLYBACK 
TRANSFORMER 

SUBSTITUTE FOR CRT 
CONNECTIONS AT 

CRT SOCKET 

EXPOSED 
CORE 

RO 
2 OR 3 TURNS OF 
INSULATED WIRE 

-X 

EXISTING GROUND 
SHORTING 

TO NEAR 0 V 
IN BRIGHT RED 

CUT 

WAS 
RED VIDEO 
RESULTING 

SCREEN 

ON FLYBACK CORE 

GO 

BO 

J 

H -K SHORT 
IN RED GUN 

CRT 

FIG. 2 -TO PROVIDE ISOLATION FOR A CRT H -K SHORT, wrap two turns of well insu- 
lated wire around the core of the flyback and solder to the CRT filament pins after cutting 
the connections to the original filament source. 

Possible Causes Of Intermittent 
Or Missing Colors 

The VGA or another video input 
cable is loose, has broken wires internal- 
ly, or pins are not making solid contact. 
If this just happened after reconfiguring 
your system and reconnecting the mon- 
itor or installing a new monitor, check 
your video connector -you may have 
bent over or pushed in pins 1, 2, or 3- 
the R, G, and B video signals respective- 
ly. If you find a bent pin, carefully 
straighten it with a pair of needle nose 
pliers. If it is pushed in, try to grab onto 
it and pull it out -then put a drop of 
Epoxy or another adhesive at its base 
(don't get any on the part of the pin that 
makes contact) to prevent it from being 
pushed in again. There also might be 
cold solder joints on the VGA board 
itself at the VGA connector. These can 
be re- soldered. 

Cold solder joints on the printed - 
circuit board on the CRT neck. 

Cold solder joints elsewhere in the 
monitor, usually around the pins of large 
parts such as transformers, power tran- 
sistors and resistors, and internal con- 
nectors. 

Internal connectors that need to be 
cleaned and re- seated. Remove, clean 
with contact cleaner, burnish, and 
replace. 

Bad filament connections inside the 
CRT (gradual fade in and out or one fil- 
ament not lit). Replace the CRT or 
monitor. 

To narrow down the problem: 

Locate the output for the bad color 
on the video driver board on the neck of 
the CRT. This will probably read a sig- 
nificantly higher voltage than the corre- 
sponding pins for the good colors. If so, 
a circuit problem is likely -probably on 
this board but it could be in other parts 
of the video circuitry. 

Test components on this board for 
the good and bad color channels. A 
shorted transistor or open resistor can 
kill one channel. Swap parts between 
good and bad colors to confirm. 

Gently pull the CRT neck board off 
of the CRT and replace it. This will tend 
to clean the contacts. 

Connect an output of the video cir- 
cuit/chip that is working (i.e., a color 
that appears on the screen) to all three 
color drivers on the CRT neck board. If 
you now get a more -or -less black and 
white picture (there may be a moderate 
color tint as the relative intensities of 
R,G,B may not be balanced), the prob- 
lem is likely with the circuitry on the 
main board. If you still have missing or 
messed up colors, the problem is on the 
CRT neck board or with the CRT. 

Ghosts, Shadows Or Streaks In 
Picture Adjacent To Vertical 
Edges 

Complaints about these kinds of 
problems are very common, especially as 
the screen resolution and necessary 
video bandwidth keeps increasing. Most 
are due to cable- and video- termination 
deficiencies and not actual monitor 

defects. 
The video signals for red, green, and 

blue (or just a single signal for mono- 
chrome) are sent over cables that are 
generally 75 -ohm transmission lines. 
Those are coaxial cables that may be 
combined inside a single sheath for 
VGA, SVGA, MACs, and many work- 
stations, but could be separate coaxial 
cables with BNC (or other) connectors 
for other video applications. 

Without going into transmission line 
theory, suffice it to say that to obtain 
good quality video, the following condi- 
tions must be met: 

1. A good quality 75 -ohm shielded 
cable must be used. 

2. Where multiple BNC -terminated 
monitors are to be connected to a single 
video source, all wiring is done in a daisy 
chain fashion. (SVGA monitors cannot 
be daisy- chained without additional 
hardware.) 

3. Only the last monitor in the c,`ain 
should be terminated in 75 ohms. All of 
the others must be set to high imped- 
ance (Hi -Z). 

Note that monitors for PCs, MACS, 
and many workstations usually have 
built in termination and do not offer the 
choice of high- impedance. That means 
that without a video distribution ampli- 
fier, it is not possible to connect multiple 
monitors of this type to a single video 
source with any expectation of a good - 
quality display. 

Even adding a short extension cable 
or using an A -B monitor selector box 11 
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may result in unacceptable image degra- 
dation especially at higher scan rates. 

Failure to follow these rules will 
result in video ringing, ghosts, shadows, 
and other unsightly blemishes in the pic- 
ture. It is often not possible to control all 

aspects of the video setup. The cable is 

often a part of the monitor and cannot 
easily be substituted for a better one. 
The monitor may not have properly - 
designed circuitry such that it degrades 
the video regardless of the cable and dis- 
play -board quality. The display card 
itself may not have proper drivers or 
source termination. 

Some examples of common termina- 
tion problems are: 

Overly bright picture with trails 
following vertical edges, perhaps with 
periodic ringing: Termination is miss- 
ing, switched to Hi -Z, or there is bad 
soldering inside monitor. 

Bright ghost images adjacent to 
vertical lines: This may indicate that the 
terminating resistor is greater than the 
impedance of the cable. You may be 
using Ethernet Thinnet cable by acci- 
dent; that cable is most often RG58 with 
an impedance of 50 ohms. 

Dark picture and ghost images 
adjacent to vertical lines: This may indi- 
cate that the terminating resistor is too 
low -multiple monitors on a chain all 
set for 75 ohms instead of just the last 
one. Or, an improper type of cable such 
as audio patch cord. 

Fuzzy vertical edges: This may 
indicate a poor -quality cable or a run 
that is just too long. For high resolutions 
such as 1280 by 1024, the maximum 
cable length should be as short as 25 
feet, or less for poor quality cable. Better 
cable or fiber -optic repeaters may be 
necessary. 

For other similar problems check all 
cables for defective or improperly 
installed connectors. This is especially 
applicable to cables with BNC- or 
UHF -type connectors, which require a 

kind of artistic talent to assemble prop- 
erly and consistently. Throw out those 
extension cables and switch boxes! 

If only 1 or 2 colors (of the R, G, and 
B) are affected, then look for improper 
switch settings or bad connections (bad 
cable connectors are really common) on 
the problem color cables. 

General Streaks Or Lines To 
The Right Of Bright Or Dark 
Areas 

12 I lie problem is that on a white back- 

FOCUS 
ADJUST 

SHORT 
CIRCUIT 

SCREEN /G2 
ADJUST 

HV CABLE 

FOCUS 

SCREEN /G2 

CRT DAG GROUND 

FIG. 3-IF THE FOCUS IS POOR and the picture is overly bright, suspect a short in the 
focus /G2 divider. Another symptom is that adjusting focus affects brightness, while adjust- 
ing brightness affects focus. 

ground the various objects leave a shad- 
ow to their right. We are not talking 
about ghosts (duplicate images), but 
more like horizontal dark streaks on 
the white background. Also it seems 
that high intensity colors display very 
bright, but low intensity colors are over- 
ly dark (almost black). The contrast and 
brightness adjustments may make no 
difference. 

This symptom could be caused by 
a number of things, but they are all 
in the video amplifier and probably not 
the CRT driver board, though this is 

possible. 
First, check carefully for bad connec- 

tions and other obvious failures. Dried - 
up filter capacitors could result in video - 
dependent ripple on the power -supply 
lines. Bad coupling capacitors could 
result in similar symptoms but probably 
for only one color, not all of them. It 
may be easiest to just replace any suspect 
electrolytic caps in the vicinity. This 
could also be a symptom of a bad CRT, 
but this would be unusual assuming you 
are dealing with a not -ancient monitor. 

Retrace Lines In Picture 
During the time the electron beam is 

returning from right to left at the end of 
a line and bottom to top (over the course 
of multiple lines), the beam should not 
be visible on the screen. However, a 

number of faults can result in visible 
retrace lines. 

Where all colors are involved -the 
lines are essentially white or gray (or 
with a slight tint due to slight unequal 
settings of the color adjustments), look 
for something common like an incor- 
rectly adjusted screen (G2) or master 
brightness/background /bias control (or 
a problem in one of those circuits), a 

defective power supply, or a problem in 

the blanking circuitry. 
Where only one color is showing, 

suspect an incorrectly adjusted individ- 
ual background/bias control or bad part 
on the CRT neck board for that color. 
This could also indicate a short in the 
CRT. 

Red, Green, Or Blue Full On- 
Fog Over Picture 

This symptom could be a heater - 
cathode (H -K) short in the CRT or a 

failure of a component in the chroma 
circuits or video output (driver board). 

Don't panic- heater -cathode shorts 
in CRTs can often be worked around. 

Note: Before proceeding, it is a good 
idea to make sure that the screen is 

degaussed -otherwise you could be 
attempting to track down problems with 
the wrong color! 

Some simple tests can confirm or 
rule out other possibilities. 

Compare the voltages for the video 
drive signals to the CRT on the little 
board on the neck of the CRT with the 
CRT both connected and unplugged. A 
schematic will help greatly in locating 
these signals. If there is a significant dif- 
ference, especially on the bad color, then 
the CRT is a likely candidate. Try tap- 
ping the neck of the CRT gently (with it 
plugged in and while viewing a picture) 
to see if it is an intermittent problem. If 
there is no significant difference in the 
voltages, you may have a bad driver or a 

problem in the chroma circuits. 
Use an insulated stick to prod for 

bad connection/cold- solder joints, prob- 
ably on the little board on the neck of 
the CRT. Look carefully for hairline 
cracks around the component leads. 

You can swap components between 
two colors and /or test with an ohmme- 
ter on that driver board to determine 
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what is bad. 
Alternatively, interchange the out- 

puts of the bad color with a good one by 
jumpering on the video -driver board (on 
the CRT neck). If the bad color changes, 
then the problem is in the circuitry and 
not the CRT 

Disconnect the cathode for the full - 
on color from its drive. If it is still full - 
on, the current must be taking another 
path inside the CRT 

Shorts In a CRT 
Occasionally, small conductive flakes 

or whiskers present since the day of 
manufacture manage to make their way 
into a location where they short out 
adjacent elements in the CRT electron 
guns. Symptoms may be intermittent or 
only show up when the TV or monitor 
is cold, warm, or in- between. Some pos- 
sible locations are listed below: 

Heater to cathode (H -K): The 
cathode for the affected gun will be 
pulled to the heater (filament) bias volt- 
age--most often 0 V (signal ground). In 
this case, one color will be full on with 
retrace lines. Where the heater is biased 
at some other voltage, other symptoms 
are such as reduced brightness and/or 
contrast for that color are possible. This 
is probably the most common location 
for a short to occur. 

Cathode to control grid (K -G1): 
Since the G1 electrodes for all the guns 
are connected together, this will affect 
not only the color of the guilty cathode 
but the others as well. The result may be 
a very bright overloaded negative picture 
with little, no, or messed -up colors. 

Control grid to screen (G1 -G2): 
Depending on circuitry this can result in 
any degree of washed out or dark pic- 
ture. 

Screen to focus (G2 -F): The screen 
(G2) and focus voltage will be the same 
and the controls on the flyback will 
interact. The result will be a fuzzy white 
raster with retrace lines and little or a 

very-low contrast picture. 
Focus to high voltage (F -HV): The 

high voltage will be pulled down -prob- 
ably arcing at the focus spark gaps /other 
protective devices. The line fuse and /or 
HOT may blow. 

Other locations between electron 
gun elements such as feed wires are also 
possible. 

If you have an internal short, replac- 
ing the CRT might be required, but 
there are a variety of "techniques" that 
can often be used to salvage a TV that 

would otherwise end up in the dump 
since replacing a CRT is rarely cost 
effective: 

1. Isolation -this will usually work 
for H -K shorts as long as only one gun 
is involved. 

2. Blowing out the short with a 

capacitor -depending on what is caus- 
ing the short, this may be successful but 
will require some experimentation. 

3. Gently tapping the neck to dis- 
lodge the contamination -depending on 
the location of the short, one side or the 
other might be better. Sometimes, this 
can be done in -place while watching the 
picture. 

A combination of (2) and (3) may be 
required for intermittent shorts that 
don't appear until under power. 

Providing Isolation For a CRT H -K 
Short 

This procedure will substitute a 

winding of your own for the one that is 

built in to the flyback to isolate the 
shorted filament from the ground or 
voltage reference. (If you have a 

schematic and can determine where to 
disconnect the ground or voltage refer- 
ence connection to the filament wind- 
ing, try that instead.) 

As shown in Fig. 2, wrap two turns of 
well insulated wire around the core of 
the flyback and solder to the CRT fila- 
ment pins after cutting the connections 
to the original filament source (scribe 
the traces on the board to break them). 

This winding should cause the fila- 
ments to glow at about the same bright- 
ness as before but now isolated from 
ground. If they are too dim, put another 
turn on the flyback to boost the voltage 
as low filament temperature will result 
in reduced emission, blooming, and pos- 
sible damage to the cathodes after 
awhile. (Don't go overboard as you may 
blow the filament totally if you put too 
many turns on the core -you can then 
just toss the monitor.) 

Route the wires so that there is no 
chance of them getting near the high 
voltage or any sharp metal edges, etc. 

Your picture quality may be a tad lower 
than it was before because of the added 
stray capacitance of the filament wiring 
being attached to the (formerly bad) 
video signal, but hey, something is better 
than nothing. 

Picture Fades In and Out 
If the picture faded away on the order 

of 10 -20 seconds (and if it comes back, 

also comes up to full brightness in same 
time frame -possibly with the persua- 
sion of some careful whacking) and 
there are no other significant changes 
such as size, focus, etc., then take a look 
in the back of the tube for the filaments 
to be lit. If the orange glow is coming 
and going as well, then you probably 
have a bad solder connection on the cir- 
cuit board on the neck of the CRT Since 
the filaments are usually wired in paral- 
lel and all would not go bad at the same 
time. 

However, if only a single color fades 
in and out, then a bad connection inside 
the CRT is a distinct possibility-look 
for only one of the filament's glow to be 
coming and going. This is probably not 
worth fixing since it will require CRT 
replacement. 

If the picture faded away with other 
symptoms, then there is probably a fault 
in the video amplifier /output or one of 
its power supplies -still probably a loose 
connection if you are able to get it back 
by whacking the unit. 

Focus Problems 
Slight deterioration in focus can be 

corrected by adjusting the focus control 
that is usually located on the flyback 
transformer. Sometimes, it is accessible 
externally, but usually not. On mono- 
chrome monitors, the focus control, if 
any, may be located on the main board. 

Don't expect to have perfect focus 
everywhere on the screen. Usually there 
will be some degradation in the corners. 
A compromise can generally be struck 
between perfect focus in the center and 
acceptable focus in the corners. 

If the focus adjustments have no 
effect, then there is probably a fault in 
the focus power supply. For most color 
TVs and monitors, the correct focus 
voltage will be in the 4 -8 kV DC range, 
so you will need a meter that can go that 
high, some big resistors to extend its 
range, or a HV probe to test it. You must 
use a high- impedance meter as the cur- 
rent availability from the focus power 
supply is very low. 

Try to measure the focus in- circuit. If 
the value you read is very low then dis- 
connect the wire (from the PC board on 
the neck of the CRT or wherever) and 
measure again and observe any change 
in picture. 

If still low, then almost certainly 
there is a problem with the potentiome- 
ter or the flyback. See if you can open it 
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Ultra-Clean Bach -Up Power For Critical Users 

We all take electric power for 
granted and consider the loss of 

it an inconvenience, but in many situa- 
tions, losing power is far more than that. 
Consider the following scenarios: The 
power goes out for a few seconds and 
critical data is lost at a computer data 
center. A momentary power glitch 
results in spoiled product in a manufac- 
turing facility producing computer 
chips. Electricity goes off for a minute 
or so in a hospital operating room or 
intensive care unit imperiling the life of 
a patient. 

It is obvious that high -quality unin- 
terrupted electrical power is a must in 
those and many other situations since a 

momentary power interruption, even if 
only a heartbeat in duration, can mean 
disastrous results. While estimates vary 
amongst the experts, electric power - 
quality problems cost U.S. industry 
from $15 billion to $26 billion annually 
because of downtime, ruined product, 
and lost productivity alone. 

Today, computer centers, high -tech 
manufacturing plants, military- commu- 
nication centers, hospitals, and other 
facilities requiring uninterrupted, high - 
quality electricity rely on uninterrupt- 
ible power supplies (UPS). Typically, 
UPS systems consist of roomfuls of 
lead -acid batteries, a standby generator 
powered by a gasoline, or a diesel engine 
and associated electronics to make the 
UPS work. 

The main problem with these UPS 
system are the batteries, which are 
bulky, short- lived, and sometimes unre- 
liable. Batteries require labor- intensive 
maintenance, periodic costly replace- 
ment and disposal, often require an air - 
conditioned environment, and are subject 
to a long list of EPA regulations because 
of the toxic materials they contain. 

Fortunately, there might be a better 

solution. Flywheels, sometimes called 
"mechanical batteries," are a promising 
alternative to electrochemical batteries 
as the energy storage device in UPS sys- 
tems. Indeed, the Electric Power 
Research Institute (EPRI), the research 
and development agency for the utility 
industry, says that flywheels are well 
suited for preventing short-term power 
disruptions. 

Flywheel Facts 
Flywheels store kinetic energy in the 

form of a spinning wheel. Then as the 
wheel slows down the energy is released 
in the form of the needed electric ener- 
gy. A motor -generator is used to spin up 
the flywheel to store energy and then 
convert the kinetic energy into electrical 
energy. There are two basic types of fly- 
wheels: low -speed conventional fly- 
wheels that generally use steel and 
high -speed systems that use advanced 
composite materials such as fiberglass 

Magnetic bearing 
integrated into 

field circuit 

Removable 
"cartridge" 
armature 

and graphite. 
While steel flywheels are easy to 

manufacture and are relatively inexpen- 
sive, they are limited in rotating speed, 
meaning a fairly massive wheel is need- 
ed to store adequate energy. In contrast, 
high -speed flywheels are very compact. 
Over $200 million has been spent over 
more than 25 years in research and 
development on advanced flywheel 
technology and still they are quite 
expensive and thus not readily available. 
The good news is that EPRI expects this 
to change dramatically in the next few 
years, and in fact it already has. 

A Practical Flywheel 
Active Power, Inc. in Austin, TX has 

developed the world's first fully integrat- 
ed flywheel energy- storage system. The 
company's line of CleanSource flywheel 
storage systems is being marketed to 
electric utilities, data centers, industrial 
manufacturing companies, medical cam- 

Ball bearings 
easily replaced 

One moving part 
(rotor) 

IN ACTIVE POWER'S CLEANSOURCE FLYWHEEL SYSTEM, the motor, generator and 
flywheel are integrated into a single, compact unit. The single moving part serves both as 
the high -speed flywheel and the rotor for the motor /generator. 
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- Independent 

Conversion & 

Control Electronics 

Independent 
Flywheel Energy 

Storage 

THE CLEANSOURCE ENERGY STORAGE SYSTEM is contained in a refrigerator -like unit 
that takes up about 10 square feet . 

puses, and other organizations that 
require uninterrupted electrical power 
at affordable prices. 

CleanSource uses a solid -steel fly- 
wheel rotating at 7000 rpm. While high- 
speed as steel flywheels go, it is quite 
safe. The motor, generator, and a fly- 
wheel rotor are integrated into one sim- 
ple component, the only rotating part in 
the CleanSource system. A single 
CleanSource unit can deliver just under 
500 kW of DC for a short period of time 
or less power for as much as two min- 
utes. Since the vast majority of power 
interruptions in this country are less 
than a few seconds, this is plenty of time 
for an engine- generator to be started or 
for the power to return. Two or more 
units can be connected in parallel for 
greater power output. 

A CleanSource flywheel power 
source is compact, non -toxic, low main- 
tenance, and has low energy require- 
ments. A CleanSource unit takes up 
about 10 square feet of space, or about 
20% of the space for the same power as 
chemical batteries, and uses less power 
than a hair dryer in its standby mode. 
The overall cost of a CleanSource unit is 
less than a typical battery installation 
With only one moving part, the manu- 
facturer states that the unit should last 
for more than 20 years with minimal 
maintenance. To date, CleanSource sys- 

tems are the only flywheel energy stor- 
age system certified by Underwriters 
Laboratories Inc. (UL). 

Flywheel systems can be used in sev- 
eral ways. First, they can be used to 
completely replace lead acid batteries in 
UPS systems. For example, a 

CleanSource unit can replace hundreds 
of battery terminals with two corrosion - 
resistant connections. It is estimated that 
a single CleanSource system can replace 
45 tons of toxic lead and sulfuric acid in 
a large commercial or industrial site over 
its lifetime. 

Alternatively, flywheels can be used 
to augment UPS battery units. Used this 
way, they extend the life and run -time of 
lead -acid batteries by taking the "hits" 
that would normally occur during short 
outages or sags. The setup also provides 
redundant energy storage for added 
insurance and protects against outages 
when the battery might have been taken 
off -line for maintenance. Elimination of 
frequent batteries discharges also pro- 
longs battery life. 

Finally, flywheels can be used for 
"glitch" protection. In that application, 
they are used to supply a short burst of 
electrical energy to compensate for a 

momentary interruption or voltage sag. 

Current Customers 
To date, CleanSource units are in 

FOR MORE INFORMATION 
Electric Power Research Institute 
3412 Hillview Ave. 

Palo Alto, CA 94034 -1395 

Web: www.epri.com 

Active Power, Inc. 

11525 Stonehollow Dr., Suite 135 

Austin, TX 78758 

Web: www.activepower.com 

operation in over 30 installations in the 
U.S. and one system in South Africa. 
The EPRI and Constellation Energy 
completed the first commercial retrofit 
of a flywheel energy storage system to 
extend battery life in the UPS system 
used by Comcast, one of the largest 
cable broadcasters in the U.S.. There, a 

CleanSource CS 200 flywheel energy 
storage was integrated into an existing 
UPS system in order to improve its 
overall reliability and to extend the life 
of its existing batteries by reserving 
them for emergency backup use. 
American Electric Power (AEP) has 
integrated a CleanSource unit with a 

UPS in order to protect all of its more 
than 600 computers at AEP's new office 
facility in Gahanna, OH. Smart 
Technologies in Austin, TX with more 
than 200 computer servers and associat- 
ed routers, switches, and modem pools 
uses a CleanSource system to replace 
batteries in a system that also includes an 
UPS and diesel generator. 

The Air Force Space Command at 
Peterson Air Force Base in Colorado 
Springs, CO has two systems attached to 
battery-based UPS systems. Fort 
Walton Machining in Florida, a preci- 
sion machine shop, has eliminated fre- 
quent outages that reduced plant 
productivity. Since the CleanSource sys- 
tem was installed in Oct. 1997 it has per- 
formed over 300,000 discharges and 
even protected the facility against power 
outages during hurricane Earl in 

September 1998. -By Bill Siuru 

Studying Stealth 
The U.S. Air Force recently opened 
an upgraded test facility at 

Holloman Air Force Base in New 
Mexico. It is believed to be the only one 
of its kind in the world able to conduct 
wide bandwidth bistatic imaging and 
radar cross section (RCS) measurements 
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BICOMS, THE MOBILE RADAR UNIT -40 
feet tall, 66 feet long, 37 feet wide, and 
weighing 90 tons -is shown here at 
Holloman Air Force Base, New Mexico. 

of full -sized aircraft. 
Bistatic measurements are essential 

to understanding the stealth characteris- 
tics of military targets that use shaping 
as the primary approach to radar cross 
section reduction (RCSR). The Bistatic 
Coherent Measurement System 
(BICOMS) was designed by researchers 
at the Georgia Tech Research Institute 
(GTRI) for the U.S. Air Force 46th Test 
Group, Radar Scattering Division 
(RATSCAT). 

"The Air Force has upgraded its 
existing fixed -site capability to a state - 
of- the -art system and provided a mobile 
system that is almost identical to the 
fixed system," explained Ted L. Lane, 
GTRI principal research scientist and 
the project's principal investigator. The 
mobile system performs measurements 
not only at different angles but also at 
varying distances from the aircraft under 
study. Because BICOMS can be moved 
very close to the target, it can also 
measure near -field effects to understand 
how factors such as glint affect the radar 
signature. 

The two radar systems, the fixed and 
the mobile, are coherent and linked 
together using fiber optics for bistatic 
measurements, but can also operate 
independently to provide high -speed 
simultaneous measurements of two sep- 
arate targets under test. Operating 
together, the two systems can simultane- 
ously produce bistatic and monostatic 
data from each radar unit. 

The new mobile radar unit -40 feet 
tall, 66 feet long, 37 feet wide, and 
weighing 90 tons -was built at GTRI's 
research facility near Atlanta and 
shipped to RATSCAT last summer. It is 

world's largest mobile RCS measure- 

ment system. GTRI researchers also 
designed the equipment connecting the 
two systems and the upgrades of the 
fixed unit. 

The fixed radar system can continu- 
ously sweep turntable -mounted targets 
from 1 GHz to 18 GHz and 34 to 36 
GHz as they are rotated. The mobile 
system operates from 2 to 18 GHz, 
though its capabilities can be expanded 
because all mechanical systems are in 
place to support Ka band. 

On the mobile system, eight radar 
dishes ranging in diameter from 14 
inches to 10 feet ensure uniform illumi- 
nation of targets up to 80 feet in length 
at typical ranges of 5600 feet. On the 
fixed system, the mobile dishes are 
duplicated, along with an additional 16- 
foot dish provided for the 1 -2 GHz 
band. 

On both systems, the antenna posi- 
tions are computer controlled and pro- 
vide an automatic peaking feature to 
reduce test setup time. Automated cali- 
bration equipment improves the effi- 
ciency and the accuracy of the data -and 
performance of the military systems. 
Calibration must be repeated during the 
day as normal heating and changes in 
the sun alter conditions of both the fiber 
optics and the test range. 

Clouds From Both 
Sides 

Properties of high -level cirrus 
clouds that may affect global 

warming were measured this spring off 
the Hawaiian island of Kauai, using spe- 
cially designed instruments carried by 
remotely piloted aircraft flying at 50,000 
feet. 

The measurements are being com- 
piled to develop a global picture of how 
solar energy enters the atmosphere and 
moves within and through clouds. 
Clouds are effective at both reflecting 
incoming solar energy back to space and 
absorbing longwave radiation from the 
Earth's surface. But it's not known exact- 
ly how these dual roles of clouds in 
reflecting and absorbing solar energy 
work. Data from the study will help sci- 
entists better understand these roles and 
build more accurate global climate mod- 
els to predict climate changes. 

THE ALTUS ROBOTIC AIRCRAFT mea- 
sures solar energy that is transmitted and 
reflected by cirrus clouds in the Hawaiian 
islands. 

The climate studies are being guided 
by Sandia National Laboratories for the 
DOE's Atmospheric Radiation 
Measurement -Unmanned Aerospace 
Vehicle Program. The Altus' aircraft 
being used as an aerial platform for the 
instruments was built by General 
Atomics Aeronautical Systems, Inc. for 
NASA. NASA's Dryden Flight Research 
Center, Edwards, CA, provided the air- 
craft and funded the flight series under 
NASA's Environmental Research 
Aircraft and Sensor Technology 
(ERAST) program. 

The Altus has a two -stage tur- 
bocharged engine capable of taking the 
aircraft to 65,000 feet, above the 
tropopause where most clouds form. 
The aircraft carries a 340 -1b. payload of 
radiometers, laser -based lidar detection 
devices, and similar instruments to col- 
lect and transmit information about 
clouds such as their optical properties 
and the size and concentration of parti- 
cles they contain. A second aircraft, a 

DHC -6 Twin Otter, flies beneath the 
clouds in stacked formation with the 
Altus above, carrying radar from NASA 
that probes the ice and water content of 
the clouds. 

NASA's Dr. James Stewart, manager 
of the ERAST program at Dryden that 
produced the Altus and other high-fly- 
ing, long -duration uninhabited aircraft 
for environmental research, said this 
series of flights by the Altus demonstrat- 
ed the scientific and commercial poten- 
tial of the remotely operated aircraft 
NASA is developing. 

The long -range goal is to develop 
enough information to improve the 
accuracy of predictive models of climate 
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change. In the future, the climate 
researchers would like to conduct simi- 
lar measurements in a deep tropical 
region, closer to the equator, where 
tropical storms are responsible for 
bringing moisture from the ocean into 
the atmosphere in a process that drives 
the dynamics of weather patterns far and 
wide. 

Squids Are Us 
Researchers at Los Alamos 
National Laboratory are using 

Superconducting QUantum Interfer- 
ence Device (SQUID) sensors to mea- 
sure extremely small magnetic fields. 
SQUIDs are the most sensitive magnet- 
ic field detectors known. They detect 
and convert weak magnetic fields into 
electrical signals. 

The research into SQUIDs includes 
magnetoencephalography, a method of 
measuring the tiny magnetic fields pro- 
duced when groups of the brain's rough- 
ly 100 billion neurons are active, and 
magnetocardiography, a method for 
measuring the magnetic fields produced 
by cardiac activity. The work could help 
neurosurgeons pinpoint areas associated 
with brain injury or functional abnor- 
malities such as epilepsy and help med- 
ical researchers study such brain -related 
disorders as Parkinson's disease, multi- 
ple sclerosis, and schizophrenia. 

Other scientific applications of 
SQUIDs focus on the corrosion 
processes in metal containers that typi- 
cally cause tiny electrical currents 
known as corrosion currents. These cur- 
rents induce weak magnetic fields that 
can be detected by SQUIDs; Los 
Alamos scientists have developed a pro- 
totype device capable of detecting corro- 
sion currents in storage containers. The 
technique can also be used to investigate 
corrosion and ablation in other metallic 
materials, including those in aircraft, sea 
vessels, and pipes. 

In addition to corrosion current 
detection, SQUIDs are being used as 
sensitive gravity gradiometers to mea- 
sure and map variations in gravitational 
fields. The process detects localized 
changes in the gravitational field caused 
by bodies of material that differ in den- 
sity from their surroundings. Potential 
applications include the passive mea- 
surement of oil reserves and the location 

and mapping of subterranean voids. 

Smart Airplanes 
NASA is developing new "smart" 

software that will enable aviators 
to control and safely land disabled air- 
planes. The goal is to reduce commer- 
cial- aircraft accident rates by a factor of 
five over the next ten years. 

The intelligent flight control system 
employs experimental "neural network" 
software developed by computer scien- 
tists at NASÁs Ames Research Center, 
Moffet Field, CA and the Boeing 
Company's Phantom Works division, St. 
Louis, MO. Neural network software is 
distinguished by its ability to "learn" by 
observing patterns in the data it receives 
and processes, and then perform differ- 
ent tasks in response to new patterns, 
according to Dr. Charles Jorgensen of 
Ames, principal investigator for the soft- 
ware program at NASA. Simple neural 
network software has been in use since 
the 60s, but not in such a complex safe- 
ty- related environment. 

Using a highly- modified F -15 air- 
craft, tests at NASA's Dryden Flight 
Research Center, Edwards, CA, demon- 
strated how the neural network software 
can correctly identify and respond to 
changes in aircraft stability and control 
characteristics, and immediately adjust 
the control system to maintain the best 
possible flight performance under both 
normal and simulated failure conditions. 
The tests involved about a dozen flights 
over a three -week period. 

In its flight control application, the 
neural network software program takes 
data from the aircraft's air data sensors - 
airspeed, direction, pressure, force -and 
compares the pattern of how the aircraft 
is actually flying with the pattern of how 
it should fly. These patterns are based on 
a series of pre- programmed aeronautical 
equations or control laws that define 
how the airplane flies. If there is a mis- 
match due to equipment failure, combat 
damage, or other reasons, the aircraft's 
flight control computer uses the new 
neural network programming to 
"relearn" to fly the plane with a new pat- 
tern six times every second. 

Using its on -line learning capability, 
the neural net software would identify 
that something has changed, then 
reconfigure the flight control computer 
system to adapt to those changes, mak- 
ing the failure or damage almost "trans- 
parent" to the pilot. To enable the pilot 
to maintain or regain control, it may 
change the way the remaining function- 
al control surfaces and systems are used 
to compensate for the loss of the inoper- 
ative or damaged surfaces or equipment. 

Jorgensen noted that neural net soft- 
ware being developed in this NASA pro- 
ject could have other applications. 
"Once we prove neural net software can 
rapidly learn to fly a crippled aircraft and 
help pilots land it safely, then engineers 
will be more likely to use the intelligent 
software in power plants, automobiles, 
and other less- complicated systems to 
avoid potential disasters after equipment 
failures," he said. m 

A HIGHLY -MODIFIED F -15 AIRCRAFT UNDERGOING TESTS at NASA's Dryden Flight 
Research Center, Edwards, CA, to evaluate how the neural network software will enable 
aviators to control and safely land disabled airplanes. 
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GRAND ULTRAVIEW PRO PC -TO -TV CONVERTER WITH VIDEO OVERLAY 

Combine your own text, 

graphics, and more with 
any composite or 
S -Video signal. 

CIRCLE 15 ON FREE 
INFORMATION CARD 

Videotape has been popular for so 
long now that many college stu- 

dents were born into households con- 
taining VCRs. Camcorders have been 
popular for nearly as long. What that 
means is that home videos have been pil- 
ing up in closets for two decades because 
many would -be amateur film directors 
have put off editing those cherished, but 
drawn out moments into more palatable 
entertainment, often because of the lack 

of proper equipment. 
For years, editing video, adding sub- 

tides and voice commentary, and adding 
other special effects required rather 
costly equipment. Fortunately the mul- 
timedia PC put an end to that, enabling 
anyone with a couple of grand to do 
some pretty impressive video editing - 
at least on the computer. Getting the 
stuff back onto videotape, or displaying 
the work on a large- screen monitor 
rather than a small computer screen, 
requires additional equipment. True 
there are fancy graphics cards that have 
video outputs, but an affordable all -in- 
one solution would be more ideal. 

Enter the Grand UltraView Pro, a 

desktop PC -to -TV converter with video 
overlay capabilities that is perfect for 
professional or amateur video produc- 
tion on the small scale. It lets you output 
your edited material to videotape or an 
NTSC or PAL display. Grand UltraView 
Pro supports resolutions up to 1024 by 
768 for NTSC or PAL and is supplied 
with a powerful remote control. The 
unit is bundled with Astound 5.0, a pre- 
sentation program that lets you be as 

creative as you want with video, graph- 
ics, images, text, and more. It has a list 
price of $499. 

Grand UltraView Pro 
Not just a PC -to -TV converter, as 

mentioned above, Grand UltraView Pro 
also does video overlay so that computer 
generated text and graphics can be 
placed on top of existing video for view- 
ing or recording. Though Grand 
UltraView Pro comes with the multime- 
dia presentation software, no software or 
drivers are required for the unit to oper- 
ate, and there are no cards to install in a 

computer, so setup is a no- brainer. 

Grand UltraView Pro comes with a 

full- function remote control for presen- 
tation use and general convenience. The 
unit has a serial mouse output that can 
be connected to a PC for fully remote 
functionality, and for that you need to 
load a driver. But you don't have to get 
that complicated if you don't need to. 

Hooking up Grand UltraView Pro is 

simple, and anyone familiar with video 
and computer gear will be able to do so 

without consulting the instructions. All 

of the inputs, outputs, controls, and 
potentially confusing cables are clearly 
labeled. The unit has a power input for 
the included adapter, and two video 
inputs -one composite and one S- 

Video. 
Grand UltraView Pro also has a 

microphone input and a VGA input for 
connection to a notebook or desktop 
computer, PC or Mac. Included is a Y 

cable for connecting the device between 
a desktop computer and its monitor, but 
the Y part of the cable isn't used for 
notebook computers, which always have 
a VGA output to spare. So much for the 
inputs. 
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THE GRAND ULTRAVIEW PRO comes with a powerful remote that can be used to control 

both the unit and the attached computer. 
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Then there are the outputs. Three 
video outputs include RGB, composite, 
and S- Video. These can be connected to 
compatible inputs on NTSC or PAL 
video monitors or recorders. There's 
also an audio output for dubbing voice 
to tape with the included microphone. 
The mouse output can be connected to 
a computer's serial port to control the 
computer using Grand UltraView Pro's 
remote control as a mouse that works 
with an existing mouse. All necessary 
cables for inputs and outputs are includ- 
ed, such as S- Video, composite, audio, 
serial, and so on. 

Though the instructions on how to 
hook up Grand UltraView Pro are clear 
enough but hardly necessary, under- 
standing how to use the unit can only be 
learned by a few minutes of tinkering 
with the controls. But that is really all it 
takes, as the device is fairly simple to use. 
The selected video source (composite or 
S- Video) appears perfectly clear and full 
screen at the video outputs, with the 
VGA input overlaid on top of it. 
Controls on the unit let you adjust the 
size, position, color, and so on, of the 
VGA. The unit will convert VGA reso- 
lutions up to 1024 by 768. 

r 

You can easily adjust "how much" of 
either source is seen. It's hard to explain, 
but basically you can overlay the entire 
VGA image on top of video, or filter out 
only the windows you want to see or just 
the text portion of a presentation float- 
ing over the video -and whatever you 
can see you can record. If you happen to 
have video running on the PC, you can 
overlay video on top of video. Grand 
UltraView Pro has adjustable vertical 
and horizontal output positions, three 
settings of overscan /underscan, a 

screen -freeze function, and an area - 
zoom that lets you enlarge only certain 
parts of the screen. 

The minimum requirements to use 
Grand UltraView Pro are meager. They 
include a PC- compatible 286 or faster 
with VGA output. A free serial port is 

required to use the remote as a mouse. 
You also need a TV or VCR with a com- 
posite or S -Video input and an audio 
input to use the microphone. Then you 
need an external video source, which can 
be another VCR, DVD player, video 
camera, or whatever, as long as it has a 

composite or S -Video output. To run 
Astound 5.0, however, requires a com- 
puter running Wmdows 95 or Windows 

98, 40MB of hard disk space, 16MB 
RAM with 24 MB RAM recommended, 
a CD -ROM drive, VGA graphics, and 
sound for audio functionality. Of course 
performance might not be satisfactory 
on anything less than a Pentium. 

Grand UltraView Pro makes it easy 
to add custom text and graphics to any 
video signal. You can create material 
with the bundled Astound 5.0 or any 
other presentation program such as 
Microsoft PowerPoint. Its uses range from 
business, to professional, to just plain 
family fun. It's also affordable and easy 
to use. Grand UltraView Pro is just what 
you need to combine your computer - 
generated multimedia efforts with video 
on tape. For more information on the 
Grand UltraView Pro, contact the man- 
ufacturer directly (Dobbs- Stanford 
Corporation, 2715 Electronic Lane, 
Dallas, TX 75220; Tel: 214 -350 -4222; 
Web: www.dobbsstanford.com) or circle 
15 on the Free Information Card. gig 
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Genuine PrOfo-Board® 
The benchmark in quality & reliability 

If the breadboard you're using is not from Global Specialties, it's not a genuine 
Proto- Board ' . And unless it's a genuine Proto- Board', is not built with the 
unmatched quality and craftmanship only a Proto - Board® can offer. Don't com- 
promise your best design efforts by using a cheap imitation. Put your trust in 

the name brand that has provided engineers and educators with maximum 
value for over 30 years - Proto- Board' 

Global Specialties offers powered and non - powered Proto- Boards '', designed to 

meet the most demanding prototyping applications. Select from a wide range 

of interlocking breadboards from our patented EXP and QT series sockets, or if 

it's test instruments in a desktop design workstation you require, select from a 

number of models designed to meet your technical, as well as economical 
needs. Each product is available either assembled or unassembled. 

There's only one Proto- Board`, and it's made by Global Specialties. 
Proudly made in the U.S.A. 

FAX 203 - 468 -0060 www.globalspecialties.com 

CIRCLE 160 ON FREE INFORMATION CARD 
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ANTIQUE RADIO 

Digging Into the Model 70 

IN THE JULY ISSUE, WE BEGAN RESTORING A PHILCO 70, ONE OF 

THE RADIO MODELS DEVELOPED TO COUNTERACT SLUMP- 

ING SALES DURING THE GREAT DEPRESSION. THE "70" WAS ONE OF 

A GROUP OF SETS HOUSED IN CABINETS CREATED BY INDUSTRIAL 

designer Edward L. Combs. With their 
rounded tops and with speaker grilles 
resembling stained glass windows, these 
radios inevitably became known as 

"cathedrals." 
Last month, we contented ourselves 

with a searching visual examination of 
the Model 70, noting that the chassis 
was very clean and showed no obvious 
signs of tampering. It was also reassuring 
that (except in one case), there were no 
signs of burned or overheated compo- 
nents. The exception was the power 
transformer, which had apparently 
oozed some potting compound around 
its base. 

The transformer may have cooked 
for awhile because of a filter- capacitor 
short (both of these caps had been 
replaced). However we found that all 

tubes lit normally and that the voltage at 
the HV winding was correct. So it looks 
like we can give the transformer a clean 
bill of health, at least so far. 

Removing the Capacitor Blocks 
Up to now, we hadn't picked up a 

screwdriver or a soldering iron in con- 
nection with this project, but, since 
we've learned all we could by inspection, 
it was time to dig in. I decided to begin 
with the set's six Bakelite block capaci- 
tors. As you'll recall, most of the paper 
caps (and in one case a resistor) are pot- 
ted inside these little Bakelite enclo- 
sures -their leads wired to external ter- 

minal lugs for ease of connection to the 
other components. 

The longevity of old -style wax -sealed 
paper caps being what it is, it would be 
foolhardy to fire up this almost 70 -year- 
old radio without replacing all of them. 
That meant removing all six of the 
Bakelite units from the set and "unpot- 
ting" the components they contained. 
Two additional caps, mounted in indi- 
vidual tin enclosures, would also have to 
be removed and rebuilt. 

I have to say that I've never before 
disconnected so many leads inside a 

radio at one time. When I change out 
multi-lead components, I much prefer 
to do them one at a time -completely 
replacing one component (while lead 
dress and connections are fresh in my 

BY MARC ELLIS 

mind) before moving to another. But in 
this case, it made no sense to do the job 
piecemeal. 

So I went ahead and drew a careful 
map of the location of each of the six 

blocks and the positions of the terminals 
on each one. Then, as I disconnected 
each lead from its terminal, I carefully 
noted its "destination" on the map. I'm 
not the world's best graphic artist, but I 

really took care to do this job clearly and 
correctly. Snarling up a connection 
would create problems that might not 
only be difficult to untangle later, but 
also lead to burnout and destruction of 
other components. 

Finally, after using up about a mile of 
de- soldering braid, I finished the job of 
removing and mapping the leads. As 

each block was freed up, I removed the 
single screw holding it in, lifted it out, 
noted its part number on my map, and 
set it aside. 

Unpotting the Blocks 
This wasn't a job I was looking for- 

ward to, but it didn't turn out to be too 
difficult. Moving the project outside to 

THE SIX BAKELITE BLOCK UNITS and two "tin" caps as removed from the Model 70. Al 
additional capacitor, mounted on the tone control, will be changed out later. 
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avoid any potentially toxic fumes, I 
placed the block to be "unpotted" upside 
down in a portable vise and aimed a heat 
gun at the exposed compound. The 
black waxy material had a fairly low 
melting point, and it began to "run" at 
the surface very quickly. 

As soon as this sign of softening 
appeared, I took the block out of the vise 
and began digging and scraping out the 
softened compound with a screwdriver. 
It was relatively easy to expose the-tops 
of the components potted inside and, 
with that done, the block went back into 
the vise for another blast from the heat 
gun. Now the grip of the potting com- 
pound was loosened enough so that the 
components could be carefully pried out 
with a smaller screwdriver. 

With the shell empty, it was easy to 
scrape out most of the residual com- 
pound using the larger screwdriver - 
leaving it clean for reinstallation of new 
modern caps. This technique worked 
out so well on the first block I tried, that 
I got a little too enthusiastic with the 
second one and pried a bit too hard 
when removing the components. I 
ended up breaking out part of the end of 
the Bakelite shell (luckily not the end 
involved in the "one hole" mount). It 
won't show too badly, but it was aggra- 
vating. After that, I was a lot more care- 
ful, and emptied out the remaining four 
blocks without further breakage. 

When I was finished, the blades of a 

couple of favorite screwdrivers (not to 
mention my hands and the outsides of 
the Bakelite shells) were covered in the 
"goopy" black potting compound. But 
not to worry: mineral spirits turns out to 
be a perfect solvent for the stuff, and 
cleanup was as easy as a few wipes with a 

saturated rag. 
Some of you may well wonder what 

that waxy black stuff is and if it has any 
health- threatening properties. I don't 
have the answer, but if someone else 
does, I'd be very pleased to hear from 
him or her. 

Problems for Follow -Up 
During my wholesale removal of the 

block capacitors, I noticed a couple of 
cases where wiring had been changed by 
a "service" person. The first change 
involved the volume control, which is a 

dual potentiometer. One section of the 
pot varies the cathode bias on the RF 
and IF tubes; the other section (connect- 
ed as a voltage divider between the 
antenna and ground terminals) controls 

THE UNDERSIDE OF THE MODEL 70 CHASSIS looks a little bare with all of the capaci- 
tor units removed. The power resistor near the upper right corner is not original (see text). 

the strength of the RF input to the set's 
antenna coil. In my set, the antenna -coil 
input lug had been disconnected from 
the wiper arm of the pot and connected 
directly to the set's antenna terminal. 

Why is anybody's guess. Perhaps the 
set lost sensitivity for some reason the 
"repairman" couldn't discover and this 
was his way of getting around the prob- 
lem. Or maybe it had been used in a 

rural area where signal strength was very 
low. In any case, in a normally operating 
set without AVC, this strategy would 
certainly lead to overload and distortion 
on stronger stations. At some point 
before trying out the set for the first 
time, I'll return the antenna input circuit 
to the original configuration -then see 
what problems arise, if any. 

The other area where something is 
amiss is in the rewired filter -cap circuit. 
Here, the two original individual caps 
had been replaced by a more modem 
war -surplus multi- section unit. At the 
same time, a 750 -ohm power resistor 
that is definitely not original had been 
installed. 

Sometimes, such a resistor is installed 
as a cheap replacement for a burned -out 
filter choke. However, the resistor does 
not appear to be wired that way and the 
set's filter choke tests OK on an ohmme- 
ter. Further investigation of this prob- 
lem will have to wait until I can discon- 
nect and remove the replacement cap. 
(It's installed in such a position that I 
can't read its values and terminal lug 
codes.) I'll want to remove the unit any- 
way to replace it with a fresh one. 

I'd just as soon not disconnect the 
electrolytic now and add to the confu- 
sion of loose leads under the chassis. 
Better to wait until the Bakelite blocks can 
be equipped with new caps and reinstalled! 

One nice side effect to having all of 
the blocks removed is that virtually 
every resistor in the set ended up dis- 
connected at one end -making it possi- 
ble to conduct an out -of- circuit ohmme- 
ter check. All the resistors checked out 
to be within at least a 20% tolerance 
range of their color coded values except 
for the two 240,000 -ohm units (the grid - 
bias resistor for the type -47 output tube 
and the plate resistor for the type -24 
detector). These had almost doubled in 
resistance and will be replaced with proper 
ones when the blocks are reinstalled. 

From the Readers 
I've received a few notes from 

Electronics Now readers who have 
begun to notice the column. The first 
one came from ' George Baldwin 
(Burlington, Ontario, Canada) who 
retired from Canadian Westinghouse in 
1972 after 48 years of service. His col- 
lection includes the Westinghouse 
Aerola Jr. and Sr. models as well as a 

Radiola III and IIIA. (He indicates the 
latter are Westinghouse models also - 
which would make them rarities since 
these sets commonly carry the RCA 
brand). 

Thomas Coates, in a recent e-mail, 
tells me he shares my interest in the 
minimally designed AC/DC sets that 

(Continued on page 24) 21 
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Answering Some Mail 

L ETS CHECK THE MAIL AND ANSWER SOME QUESTIONS 

ABOUT SWLin g EQUIPMENT, NEW AND USED. 

JAMES BLACK OF SAN ANGELO, TX, E -MAILS A QUESTION 

ABOUT SW RECEIVERS: 

"I have searched several issues of 
your magazine, and I have yet to find an 
advertisement for a manufacturer of 
shortwave receivers. When last I was 
interested in SW in the 1960s, the big 
names were Racal, Collins, and Drake. I 

hear they are moribund or gone now. Is 
that true, and could you give me some 
addresses, and preferably Websites, for 
today's manufacturers ?" 

Sure, Jim. Not surprisingly, given the 
state of world affairs, there seem to be a 

lot of readers interested in getting more 
information about the shortwave receiv- 
er market today. As you recalled, Drake 
made a number of popular SW radios 
back in the 1960s, and the good news is 

that the company is very much alive 
today, having returned to shortwave 
receiver manufacturing again after an 
absence from the market for a number 
of years. You can contact the company 
by writing R.L. Drake Co., 230 
Industrial Drive, Franklin, OH 45005; 
Web: www.rldrake.com. 

Other brands you may want to check 
out are: 

AOR: AOR Manufacturing Ltd., 4E 
East Mill, Bridgefoot, Belper, 
Derbyshire DE56 2UA, England; Web: 
www.demon.co.uk/aor. 

GRUNDIG: Lextronix Inc., 3520 
Haven Ave. Unit L, Redwood City, CA 
94063. 

ICOM: ICOM America Inc., 2380 
116th Ave. NE, Bellevue, WA 98004; 

Web: www.icomamerica.com. 
JRC: Japan Radio Co. Ltd., New 

York Branch Office, 430 Park Ave., 2nd 
Floor, New York, NY 10022; Web: 
www.jrc.co.jp. 

LOWE: Lowe Electronics, England; 
Web: www.lowe.co.uk. 

SANGEAN: Sangean America Inc., 
2651 Troy Ave., South El Monte, CA 
91733; Web: www.sangean.com. 

SONY: Sony Electronics Inc., 1 

Sony Drive, Park Ridge, NJ 07656; 
Web: www.sony.com. 

TEN -TEC: Ten -Tec, 1185 Dolly 
Parton Parkway, Sevierville, TN 37862; 
Web: www.tentec.com. 

YAESU: Yaesu USA, 17210 Edwards 
Road, Cerritos, CA 90703; Web: 
www.yaesu.com. 

You can write these companies -or 
check their on -line sites where avail- 
able -for information about their short- 
wave receivers. Or you can take a short- 
cut and write a major retail and mail 
order distributor such as Universal 
Radio Inc., 6830 Americana Parkway, 
Reynoldsburg OH 43068; e-mail: 
dx@universal-radio.com; Web: www.un 
iversal -radio.com. Universal's hefty cat- 
alog lists, with complete specs, most 
shortwave receivers available today. The 
100 -page catalog is available free by 
fourth class mail or for $1 by first class 
mail. 

And if you're looking for unbiased 
SW receiver reviews and recommenda- 

BY DON JENSEN 

tions, check out the annual Passport To 

World Band Radio, available through 
most major booksellers or direct from 
the publisher, International Broadcasting 
Services Ltd., Box 300, Penn's Park, PA 
18943; e -mail: mwk@passport.com; 
Web: www.passport.com. 

Used Receivers 
Buying a new receiver is one way to 

go. But there is an alternative, suggests 
Ray Pommers of Redwood City, CA, 
who writes: 

"I have a question about buying a 

second radio. I'd like to have two 
receivers in order to check parallel fre- 
quencies of the same station at the same 
time to see which is coming through 
with the best signal. But I'd just as soon 
not have to pay too much. How about a 

used SW receiver? How much should I 

pay? Which one should I choose? 
Where can I buy one ?" 

Hey, Ray, that's four questions, not 
one! But it's OK, since I've got a "four - 
fer -one" sale today. Seriously, though, 
they are good questions, and one that, 
from the mail I've been receiving, others 
are wondering about as well. 

Happily, the new fourth edition of 
Fred Osterman's Buying A Used 
Shortwave Receiver came across my desk 
recently. And he confirms what you sus- 
pected, Ray, that you can get a real buy 
with a good used shortwave radio. 

"Why purchase a used receiver ?" 
Fred writes. "The answer is simple: sav- 
ings! You can typically expect to pay 30 
to 40 percent off the price of a current - 
model radio. On a discontinued model, 
the savings can be 50 percent or more." 

The book gives specifications -and 
prices you may expect to pay -for more 
than a hundred solid -state receivers 
from the past 10 or 20 years. Not includ- 
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ed in the book are older tube -type sets, 
which Fred suggests are more for collec- 
tors than SWLs who want reliable 
receivers. 

"Older receivers required far more 
maintenance than today's solid -state 
digital radios. The performance of most 
solid -state (i.e. no vacuum tubes) radios 
does not diminish with time. A Yaesu 
FRG -100 that was built in 1992 will 
work as well as the one purchased last 
week." 

Some examples from Fred's book: It 
should be possible to pick up a Drake R7 
receiver, originally sold between 1978 
and 1981, for around $650 to $750. I 
still use an R7 and think it is one of the 
best DXing receivers ever made, though 
a bit complicated to tune. 

Or how about the portable Sony 
ICF -2003, from the late 1980s? 
Osterman rates it with 5 stars and a good 
buy if you can find it for about $90. 

For a real cheapie you might choose 
the Realistic DX -120, sold by Radio - 
Shack in the 1970s. It was a very basic 
set without a lot of bells and whistles and 
has the old fashioned slide rule tuning 
dial, rather than the digital frequency 
readout most listeners expect today. But 
for a back up receiver or for casual lis- 
tening-or checking parallel frequen- 
cies-it might be what you're looking 
for. This receiver gets a 2 -star rating 
from Osterman, who suggests you might 
find a DX -120 (also known as the Star 
Patrol) for around $30. 

There are some down sides in pur- 
chasing a used set, he points out. If you 
don't have the opportunity to tune 
before you buy, you might be disap- 
pointed in its performance. A seller will 
not generally be in a position to offer a 

warranty. But the book offers sugges- 
tions of things to watch out for. 

OK, then, where can you buy a used 
receiver? 

Garage sales or through newspaper 
classified ads. 

Flea markets during local and 
regional "hamfests," annual or periodic 
get -togethers for amateur -radio (ham) 
operators. Check one of the amateur - 
radio magazines for a calendar of these 
events. 

Electronics stores selling amateur - 
radio equipment usually have used 
receivers that they have taken in on 
trade for new gear for sale. 

Online sources include Usenet 
news groups such as rec.radio.amateur. 
shortwave and rec.radio.amateur.swap 

.s 

Buying A Used 
Shortwave Receiver 
A Market Guide to Modern Shortwave Radios 

Fourth Edition By Fred Osterman 

THIS NEW BOOK Buying a Used Shortwave Receiver, by Fred Osterman, offers guidance 
to SWLs looking for a good used radio. 

and Web sites such as www.antiquera- 
dio.com, wwwunivesal- radio.com, www. 

radiofinder.com, or www.torontosur 
plus.com. 

Osterman's book is available through 
Universal Radio (see address above). 

High Wire Act 
A receiver is never better than its 

antenna. And there are many options for 
the shortwave listener, from a simple 
short random length of wire to a super 
long "Beverage" type that might stretch 
out a quarter mile or so. You can also 
build your own or buy one ready -made, 

and Jacob Naylor of Ponca City, OK, 
has a question about one of the latter: 

"How about the Eavesdropper 
antenna ?" he writes. "What do you 
think about it ?" 

The Eavesdropper, sold by Antenna 
Supermarket (P.O. Box 563, Palatine, IL 
60078), is one of the ready -to- put -up 
commercial SW antennas on the market 
today. There may be others as good, but 

CREDITS: Brian Alexander, PA: Richard 
D'Angelo, PA; David Krause, OH; William 
McGuire, MD; Ed Newbury, NE; David Ross, 
ONT; North American SW Association, 45 
Wildflower Road, Levittown PA 19057. 23 
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ABBREVIATIONS 

DX, DXing: Distant shortwave stations; lis 

tening to them as a hobby. 
kHz: kilohertz, unit of frequency measure 

ment 
SW, SWL: Shortwave, shortwave listener. 
UTC: Universal Coordinated Time, a time 

standard used by most major interna 
tional broadcasters and listeners. It is 

equivalent to Eastern Daylight Time 
plus 4 hours; CDT +5 hours; MDT +6 
hours, or PDT +7 hours. 

this is one I could recommend to the 
SWL who wants a good all -band anten- 
na with none -OK, little -of the work 
associated with stringing up a "skywire." 

It is a multi-band receiving antenna, 
covering all the SW bands from 11 to 75 

meters, approximately 4000 to 26,000 
kHz, with automatic bandswitching by 
trap circuits that match the antenna to 
the band you are tuning. It has gas -tube 
lightning protection that is so important 
to your solid -state SW receiver. 

The Eavesdropper is only a bit over 
40 feet long and is completely assem- 
bled, ready to use. The company sug- 
gests it can even be installed inside an 
attic. At about $80, it is an antenna 
option that will be attractive to many 
SWLs. 

Down The Dial 
Looking for something interesting to 

tune? Try these: 
AUSTRIA -7,325 kHz, Radio 

Austria International has English at 
0030 UTC. Listen for its "News from 
Vienna" and "Report from Austria." 

CLANDESTINE -4,060 to 4,085 
kHz, Voice of Iraqi Kurdistan isn't going 
to top any SWL's list of "must hear" sta- 
tions since programming is all in the 
Kurdish language. But since the conflict 
between Sadam's Iraqi government and 
the country's Kurdish minority contin- 
ues to make headlines, this may make an 
intriguing log. The frequency varies. 
Listen around 0345 UTC for chanting 
and rousing patriotic music. 

FRENCH GUIANA -13,700 kHz, 
Radio France International's English 
programs are relayed from a transmitter 
in this South American country at 
around 2000 UTC. 

LITHUANIA -6,120 kHz, Radio 
Vilnius should have its new 100 -kilowatt 
US -made Continental Electronics SW 
transmitter operational as you read this. 
It is installed at a transmitter site at 

24 Sitkunai in Lithuania, and replaces 

relays of the station's Lithuanian- (0000- 
0030 UTC) and English- (0030 -0100 
UTC) language transmissions to North 
America, which had been aired by trans- 
mitters in Germany. This frequency may 
have changed when the new transmitter 
went on the air, however. Tune around 
at the times mentioned, if you don't find 
Radio Vilnius on 6,120. 

SOUTH AFRICA -17,870 kHz, 
Channel Africa is heard at 1810 UTC 
with its English "Newswatch" program, 
identifications, and drum signal. 

SWEDEN -7,115 kHz, Radio 
Sweden is heard in English from 0330 to 
0400 UTC with news and commentary, 
pop music, weather forecast for 
Scandinavia, and a regional feature pro- 
gram called "60 Degrees North." 

THAILAND- 13,695 kHz, Radio 
Thailand's English programming can be 
heard to 0029 UTC sign off, with Thai 
music, news, weather, time "pips," and a 

distinctive 8 -gong signal. 

ANTIQUE RADIO 
(continued from page2l ) 

originated during the Depression. He 
wonders who invented them and specu- 
lated that perhaps the Hazeltine Co. had 
something to do with it since their 
patent notices appeared on so many sets. 

A reasonable, if brief, run -down on 
the origin of the classical AC /DC set 
will be found in my April Popular 
Electronics column and my June col- 
umn in this magazine. But the short 
answer is that nobody invented it; it just 
evolved as various designers and engi- 
neers incorporated their innovations in 
response to the need for a very inexpen- 
sive receiver. 

As far as the Hazeltine patents are 
concerned, Professor Hazeltine invent- 
ed the famous Neutrodyne circuit pop- 
ularly used in the TRF (tuned radio -fre- 
quency) radios whose heyday was in the 
mid to late 1920s. If a Hazeltine notice 
appears on an AC /DC set, it is because 
the set is a TRF, rather than a super- 
heterodyne design that was much more 
common from the 1930s on. 

Thomas Risher (11918 Greyford St., 
#3, Whittier, CA 90606) writes that he 
occasionally restores old sets and is now 
working on a Hallicrafters S38E. 
Though he didn't request it, I'm sure 
Tom would appreciate a copy of the 
schematic for this radio if someone has 

one handy and would be willing to copy 
and send it. What he did ask for is help 
in interpreting the color code bands on 
the tubular paper caps that are used in 
the unit. 

These caps usually have a group of 
four color bands on one end and either 
one or two bands on the other. Place the 
cap in front of you with the group of four 
at the left. Reading left to right, the first 
two bands indicate the significant figures 
of the capacitance and the third band the 
decimal multiplier that will give you the 
value of the cap in pF. The fourth band 
represents the tolerance in percent. The 
band(s) on the right (read left to right if 
there are two) represent the significant 
figure(s) of the cap's voltage rating. Their 
decimal multiplier is always 100. 

Significant figures are indicated by 
the colors black, brown, red, orange, yel- 
low, green, blue, violet, gray and white - 
which represent the digits zero through 
nine, respectively. Only the first seven 
colors (black through blue) are required 
for their decimal multiplier. These indi- 
cate, respectively, multipliers of 1, 10, 

100, 1000, 10,000, 100,000 and 
1,000,000. 

Tolerance color codes are as follows: 
gold (sometimes green), 5 %; silver 
(sometimes white), 10 %, no color (some- 
times black), 20 %. You may also find that 
one end of the cap is painted black or has 
a dot of black paint. This indicates the 
end that is connected to the "outside 
foil" of the unit; it should be connected 
to the circuit point closest to ground for 
maximum shielding effect. 

E -Mail Address Change 
See you next month when we'll con- 

tinue the Philco 70 restoration. In the 
meantime, your comments and queries 
are always welcome. Write me c/o 
Electronics Now, 500 Bi -County Blvd., 
Farmingdale, NY 11735 or e-mail me at 
my new address: mfellis@enter act.com. 
The old interaccess address will still 
reach me for awhile, but will be phased 
out over the next few months. Personal 
answers are not always possible, but all 

correspondence will be acknowledged in 
the column. 

MAY THE SOURCE BE WITH YOU 

Tap into THE SOURCE of useful 
government publications --the free 

CONSUMER INFORMATION CATALOG. 

Call toll -free 1 -888 -8 PUEBLO. 
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COMPUTER CONNECTIONS 

HatPanol Displays 

ARE YOU GETTING SICK OF THAT HEAVY, WORKSPACE - 

HOGGING MONITOR YET? IF YOU'RE LIKE MOST COMPUT- 

ER USERS, YOU WANT A DISPLAY WITH A LARGE VIEWABLE AREA 

THAT DOESN'T TAKE UP A LOT OF SURFACE AREA. 

A few years ago this problem didn't 
really exist. 'While 14 -inch monitors 
weren't that great to look at, for quite 
some time they were the only option 
and, of course, they could fit just about 
anywhere. Now we're tempted by the 
17- and 19 -inch monitors that are a real 
treat on the eyes, yet which are inconve- 
nient in many setups. Sure their foot- 
prints have been somewhat reduced with 
the introduction of various short -neck 
designs, but the fact remains: Cathode 
ray tube (CRT) displays will always be 
somewhat ... unwieldy. 

What to do? 
This month we'll take a look at a dis- 

play option that's becoming more rea- 
sonable every month. With a few careful 
considerations, you might just be ready 
for the future of monitors. 

Flat and Light 
They've been in laptops for years, 

:end are now appearing in many more 
devices- including monitors. We're of 
course talking about LCD panels, the 
thin, colorful wonders of the last 
decades of the millennium. 

Unlike CRTs, which rely on a heavy 
vacuum chamber and electron gun, 
LCD panels consist of almost weightless 
components encased in a "sandwich" of 
reasonably light plates of glass. The 
components consist of liquid crystals - 
peculiar tiny molecules that can be influ- 
enced by magnetic fields -and the cells 
or microchambers that control them. In 

an active -matrix display, each of these 
cells contains a thin -film transistor 
(TFT) that turns on and off to form an 
intermittent magnetic field. Passive 
matrix displays (which are rarely found 
in new products) use a transistor to con- 
trol each row of cells. 

The glass layers of an LCD contain 
polarizing filters. Light from a backlight 
shines through the filter and is influ- 
enced or twisted by individual liquid - 
crystal molecules. These molecules are 
turned by the magnetic fields influenc- 
ing them (see Fig. 1). When in line with 
a polarizing filter, a molecule blocks 
light, causing a dark spot. When twisted 

BY KDNSTANTINOS KARAGIANNIS 
COMPUTER EDITOR 

90 degrees out -of -phase with the filter, 
the molecule allows maximum light to 

pass through. Any angle in between will 

result in varying brightness of light. 
Modern color LCDs use multiple 

liquid -crystal elements to produce a 

variety of colors. Each pixel or dot of the 
screen therefore contains three or more 
elements (bunched together on a micro- 
scopic level) that can combine to pro- 
duce colors These elements are each 
pressed up against a color filter. The 
varying light intensities combined in 

each bunched group of elements will be 

perceived by the human eye as a single 
color dot. For a simple example, 100 - 

percent red, 100- percent blue, and zero - 
percent green elements would combine 
to make a purple pixel or dot. 

Unlike CRTs, which are redrawn line 
by line thousands of times a second, each 
pixel in an active -matrix LCD can be 
turned on or off individually and simul- 
taneously. This makes LCDs truly flick- 

BACKLIGHT 

POLARIZING FILTERS 

GLASS PANELS 

LIQUID- CRYSTAL 
MOLECULES 

FIG. 1- PASSING POLARIZED LIGHT THROUGH LIQUID CRYSTALS makes it possible 
to control the intensity of light that makes it through a filter at the other end. When influ- 

enced by a magnetic field, liquid -crystal molecules can be made to twist the light to vary- 

ing degrees in and out of phase. 

c 
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er free and easy on the eyes. You almost 
feel as if you're looking at a brightly lit 
piece of paper after a while. 

The low weight and high quality of 
LCDs has made them popular in many 
more products than just laptops. For 
example, the technology has also made it 
possible to have color Windows CE 
handheld computers or HPCs. 

Why not take advantage of the bene- 
fits of LCD on your desktop? Initially, 
there have been pricing and quality 
issues to worry about, but read on to 
find out how these have been eradicated. 

Price Drops 
While some of the most impressive 

LCD monitors are out of the typical 
user's price range (18 -inch models can 
cost $3000!), typical 14.5- or 15 -inch 
viewable units have come down drasti- 
cally in price. Because of their increasing 
popularity and improved manufacturing 
methods, these average -size flat -panel 
monitors are available for about 
$700 -$900. And they're only getting 
cheaper. 

Granted, the viewable size on these 
displays is a bit smaller than that of a 
17 -inch monitor, but not by much. A 
17 -inch CRT usually has a 15.9 -inch 
viewable area -an almost unnoticeable 
difference when compared with the 
typical 15 -inch LCD. Of course, a 17- 
inch monitor can be had for less than 
half the price of a flat panel. You have 
to decide if the space -saving features and 
other benefits we discussed earlier are 
worth it. 

The type of interface used in the dis- 
play will affect price, too. Some comput- 
ers come with an output that matches 
certain digital inputs on LCD monitors. 
With such a proprietary connector (I've 
seen a few Compaq PCs with them), you 
can send the digital output of your PC's 
video card straight to the monitor's dis- 
play circuitry. With no analog conver- 
sion, the signal is much cleaner (and so is 
the picture). With no need for a con- 
verter in a flat -panel monitor with a dig- 
ital interface, the display could be 
offered for about $50 cheaper than an 
analog flat -panel monitor. 

The industry is currently trying to 
develop a standard connector for digital 
monitors that incorporates IEEE 1394 
also. That way your flat -panel display 
will also act as a hub for this 400 -Mbps 
interface used in digital camcorders and 
other high -quality devices -all through 

26 one cable connection to the PC. 

LIKE STANDARD CRT MONITORS, flat -panel displays are getting wider. This VPD180 
from ViewSonic offers 18.1 inches of viewable area, though it is about as deep as a cere- 
al box. 

Technical Drawbacks Overcome 
While few consumers knew this, the 

first few batches of LCD monitors to 
come out had an unpublicized deficien- 
cy. Because of the way that LCD color 
elements are combined to create colors, 
most panels were made to operate at less 
than true color settings. Originally, 
LCD technology was limited to the 
reproduction of 16- or 18 -bit color, 
meaning that most of the first, ultra - 
expensive monitors were only capable of 
reproducing either 65,000 or 252,000 
colors, respectively. Not the 16.8 million 
colors that computer users were becom- 
ing accustomed to using. 

What does such a limitation do to a 

panel? To be honest, many people 
wouldn't notice the difference, especial- 

VENDOR INFORMATION 

Compaq 

20555 State 249 

Houston, TX 77070 

Tel: 800 -345 -1518 

Web: www.compaq.com 

ViewSonic Corp. 

381 Brea Canyon Road 

Walnut, CA 91789 

Tel: 909- 869 -7976 

Web: www.viewsonic.corn 

ly of involved primarily in office- related 
tasks like letter writing or spreadsheet 
use. Those dealing with graphics and 

(Continued on page 29) 
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NEW PRODUCTS 
USE THE FREE INFORMATION CARD FOR FAST RESPONSE 

Digital AC Power Meter /Logger 

Designed to easily measure and record 
information about any electrical lo-ad 

that is connected to the AC line, the 
Model 21- 1850CI Digital Power Meter 
provides valuable information about 
electrical consumption, cost, cycle char- 
acteristics, and more. It determines AC 
load characteristics for testing, alterna- 
tive power system installations, trou- 
bleshooting, or educational purposes 

power meter is then connected to the 
AC line. All parameters are then shown 
either on the 1 by 16 alphanumeric dis- 
play on the instrument or on the simu- 
lated display on the computer monitor. 

The 21- 1850CI Digital Power Meter 
has a suggested list price of $349.99. 
BRAND ELECTRONICS 
421 Hilton Road 
Whitefield, ME 04353 

nifying lens, which tilts independently of 
the light source for optimum position- 
ing. This capability reduces glare from 
overhead lighting since the lens can be 

Digital Power 

CIRCLE 20 ON FREE INFORMATION CARD 

This power meter features accurate 
true RMS measurements of voltage up 
to 150VAC, current up to 15 amps, volt - 
amps up to 1850 VA, peak power, and 
power factor. The included easy -to -use 
RS -232 interface and PC software 
enables the user to control and monitor 
the instrument through a PC. 

The 21- 1850CI includes a real -time 
clock and calendar for precise data log- 
ging, power interruption immunity, and 
on -board memory for up to 8121 data 
entries. When used as a data logger, the 
instrument will record average power 
consumed by the load during user -set 
intervals ranging from 1 minute to 2 

hours. Five -minute intervals result in 
data covering approximately one month. 

Operation is very simple -the load to 
he monitored is connected to the recep- 
tacle on the back of the meter. The 

Tel: 888 -433 -6600 (orders) or 
207 -549 -3401 
Fax: 207 -549 -4568 
Web: www.brandelectronics.com 

Magnifying Light 
Ideal for production benches and work- 
stations or longer length inspection and 
assembly applications, the fully rotation- 
al Omnivue "Max" magnification light 
offers a 43 -inch extended reach arm. 
The magnifier uses three 9 -watt com- 
pact fluorescent lamps, which provide 
two light levels: 27 watts of light from 
the top and both sides or 18 watts of 
side -to -side lighting. Either light level is 

available with a simple touch of a three - 
way switch. 

One feature of the instrument is a 

three -diopter optical -quality glass mag- 

CIRCLE 21 ON FREE INFORMATION CARD 

precisely positioned where it's needed. 
The light includes an industrial -grade 
clamp for traditional worksurface 
mounting. Additional mounting options 
include a table base and portable stand 
for easy mobility or pin mount for pro- 
duction workstations. Two optional 
lenses are available that increase magni- 
fication up to 7 and 15 diopters. UV 
"black lights" are another option. 

The Omnivue Max has a suggested 
retail price of $331. 
WALDMANN LIGHTING 
9 West Century Drive 
Wheeling, IL 60090 
Tel: 800 -634 -0007 or 847 -520 -1060 
Fax: 847 -520 -1730 
Web: www.waldmannlighting.com 

Wireless Video Camera 
Concealed in an everyday videotape is a 

high -resolution pinhole lipstick video 
camera along with a long- range, 2.4- 
GHz, FCC -approved video transmitter. 
This system is meant to provide security 
in a variety of applications, from keeping 
an eye on the baby -sitter to monitoring 
personal property. 

Setting up video surveillance takes 
only minutes. Place the videotape any- 
where that you want to watch. Then 
place the included receiver up to 300 
feet away and connect it to your monitor 
or VCR. The system comes complete 
with camera/transmitter, receiver, and 
power supplies. The Wireless Videotape 27 
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Camera costs $349.95. 
SUPERCIRCUITS 
One Supercircuits Plaza 
Leander, "I 78641 
Tel: 800 -335 -9777 or 512- 260 -0333 
Fax: 512 -260 -0444 
Web: www.supercircuits.com 

CIRCLE 27 ON FREE INFORMATION CARD 

Scientific Calculator 
A compact scientific calculator, the HP 
6S, which is available in blue and silver 
metallic finishes, is designed to appeal to 
students. The calculator comes with 67 
built -in functions necessary to help solve 
math problems at the middle -school 
level. In addition to the basic math func- 
tions, the HP 6S has fraction calculation 
and single -variable statistics functions 
that allow the student to learn elemen- 
tary statistics easily. To complement the 
HP 6S, Hewlett- Packard has developed 
an innovative math and science curriculum. 

CIRCLE 22 ON FREE INFORMATION CARD 

Among the calculator's high- perfor- 
mance features are fraction functions 
and display, standard trigonometric and 
hyperbolic functions, single -variable sta- 
tistics, and algebraic entry- system logic. 
Its larger- than -standard 10 +2 -digit 
LCD display is easy to use, making 
equations and solutions easier to read. 
The tactile feedback keys have a solid 
feel, and a backspace key is provided to 

28 allow users to correct mis- entered infor- 

mation. The calculator can be solar - or 
battery- powered. 

The HP 6S has a suggested retail 
price of $16 for the dual -powered option 
and $12 for the battery -powered option. 
HEWLETT-PACKARD COMPANY 
1155 SE 164th Avenue 
Vancouver, WA 98613 
Tel: 360- 212 -8353 
Fax: 360-212-8401 
Web: www.hp.com /calculators 

Frame Grabber 
The DFG/LC1 frame grabber supports 
all the usual video standards, such as 
PAL, NTSC, and SECAM. (S -VHS can 
also be connected.) Images are either 
transferred to the VGA card or to the 
PC's RAM in video real time for further 
processing. Using the digital video data, 
various settings such as contrast and 
brightness, hue, and saturation can be 
adjusted. 

CIRCLE 23 ON FREE INFORMATION CARD 

Still video cameras, camcorders, 
VCRs, and industrial monochrome and 
color cameras with Y/C outputs all can 
be connected to the board. So that criti- 
cal video sources can be grabbed, the 
DFG /LCI has a mode that compensates 
for critical synchronization behavior and 
allows images to be grabbed in a higher 
quality. The maximum possible resolu- 
tion is 768 x 567 pixels at 50 Hz and 
640 x 480 pixels at 60 Hz. 

The DFG /LC1 frame grabber, 
which comes complete with the PC 
card; software development kit, software 
Grab &View Light, and a TWAIN dri- 
ver -all for Windows 95/NT; and docu- 
mentation, costs $339. 
THE IMAGING SOURCE 
900 Baxter St. 
Suite 103 -A 
Charlotte, NC 28204 
Tel: 704 -370 -0110 
Fax: 704 -370 -0906 
Web: www.ThelmagingSource.com 

Schematic Capture Software 
Version 3.0 of WinDraft Schematics fea- 
tures a completely revised Bill of 
Materials (BOM), starting with a new 
dialog box that is more intuitive to use. 
Designers can manipulate the data to 
their personal needs for part sorting, 
ordering materials, graphing, and com- 
patibility with other software. The 
improved BOM also will perform its 
own sorting by quantity, value, or a user - 
defined attribute. 

The new Module Footprint Browser 
allows designers to easily scan Win - 
Board PCB software for the desired 
footprint package and assign it to the 
selected schematic part. The expanded 
Net Properties set global defaults for the 
entire design as well as setting individual 
net properties. In addition, built -in 
netlist generation outputs formats for 
many popular board layout products, 
including Accel EDA, Pads PCB, Pads 
2000, Protel, Pcad, and WìnBoard. 
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The unlimited pin version of 
WinDraft 3.0 costs $495, and the 650 - 
pin version costs $250. Registered cus- 
tomers will be notified as to the upgrade 
cost. A free evaluation version of 
WinDraft, a fully functional version 
with a 100 -pin limitation, is available 
from the Web site listed below. 
IVEX DESIGN INTERNATIONAL 
15232 N.W. Greenbrier Parkway 
Beaverton, OR 97006 
Tel: 503 -531 -3555 
Fax: 503- 629 -4907 
Web: www.ivex.com 

SWR Power Meter 
The Grand Master series of 
SWR/Power Meters feature an SWR 
scale that expands the full view of the 

www.americanradiohistory.com

www.americanradiohistory.com


meter, with 3:1 SWR centered at mid - 
scale for precision and wide -range mea- 
surements. The meters, which measure 
71 x 3' /8 X 41/4 inches, provide peak and 
average, forward and reflected power 
readings, and have selectable power 
ranges. 

CIRCLE 25 ON FREE INFORMATION CARD 

There is a large 31/4 X 11/4 -inch preci- 
sion illuminated meter for easy wide - 
angle viewing. A functional and simple 
front -panel layout allows users to intu- 
itively select power ranges or bands or 
make SWR readings. 

The MFJ -870 HF SWR/Power 
Meter, which covers 1.6 to 60 MHz and 
has 30, 300, and 3000 -watt power 
ranges, costs $134.95. 
MFJ ENTERPRISES, INC. 
P.O. Box 494 
Mississippi State, MS 39762 
Tel: 601- 323 -5869 
Fax: 601- 323 -6551 
Web: www.mfjenterprises.com 

AC Current Clamps 
Intended for use with any Fluke DMM 
or current measurement device 
equipped with banana inputs, the i200 is 

a single -range 200A clamp -on AC -cur- 
rent clamp with current output via safe- 
ty- shrouded banana plugs. In addition, 
the i200, with a measuring range from 
0.5 to 240A, has a 1 mA/A output signal. 
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The i200s is a dual -range 20A and 
200A clamp -on AC current clamp. It is 

suitable for use with DMMs, oscillo- 
scopes, and power analyzers, or 
ScopeMeter test tools that have BNC 
connectors and accept voltage inputs. 

The i200s is equipped with voltage out- 
put via a safety- insulated BNC connec- 
tor and has a dual banana -to -BNC 
adapter, allowing it to be connected to 
any multimeter with banana input. 

Both the i200 and i200s clamps have 
a 40- Hz -10kHz frequency response. 
The i200 costs $89 and the i200s costs 
$149. 
FLUKE CORP. 
P.O. Box 9090 
Everett, WA 98206 
Tel: 888- 492 -7544 
Fax: 425 -356 -5116 
Web: www.fluke.com 

COMPUTER CONNECTIONS 
(continued from page 26) 

full -motion video, however, could often 
spot the deficiency in moments. I caught 
one manufacturer trying to lie about the 
color depth of a flat -panel monitor it was 
releasing in hopes that the prototype 
would eventually be replaced by a better 
panel (because the unit does have 24 -bit 
color now, the vendor will remain name- 
less). 

The truth is that those who work with 
video can spot the color dithering that 
occurs when a low color setting is used 
on a true -color image. It's most notice- 
able in color fields that are supposed to 
gradually change in hue (the subtle dif- 
ferences in a flower petal, for instance). 
What ends up happening is that the col- 
ors not available end up all converting to 
the closest available hue. The result is a 

blotchy, pixelated area that just doesn't 
look natural. 

In short, make sure you purchase a 

panel that's capable of displaying true 
24 -bit color. Remember, you're replac- 
ing a desktop monitor -it only makes 
sense to do so with a device that lives up 
to the quality of what you're replacing. 
While 18 -bit panels are fine for laptops, 
where you're not really going to be 
working too heavily with graphics, on a 

desktop you want the ultimate visual 
experience. (Incidentally, because of the 
growing popularity of DVD in portables, 
more and more laptops are coming with 
24 -bit panels these days.) 

The good news is that there are plen- 
ty of 24 -bit displays, in all sizes, to 
choose from on the current market. Take 
advantage of the state of the art. 

Another drawback that many early 
flat -panel monitors had was the use of 

poor wide -angle technology. While each 
manufacturer relied on a different tech- 
nique for doing so, all had the goal of 
avoiding the problem LCDs have when 
viewed from an indirect angle. When 
you go as much as 45 degrees to either 
side of a typical screen, the image gets a 

washed -out look that makes it hard to 
read what's onscreen. 

Most new panels do offer some kind 
of decent wide -angle design. That usual- 
ly consists of enhancements to the back- 
lighting technique, as well as to the 
"grooves" of the polarizing filter on the 
front of the LCD panel. Ask if wide - 
angle enhancements have been made 
(and try to see a demo) before spending 
close to a grand on a flat -panel monitor. 

While still more expensive than their 
CRT counterparts, LCD monitors are 
becoming a viable option. With prices 
dropping and technology getting better, 
maybe the time has come for you to go 
slim. Unless, of course, you plan on 
waiting for a bigger flat -panel display to 
come down in price. And the techie 
shopping game goes on.... 

That about does it for this month. If 
you'd like to get in touch with any com- 
ments or questions, feel free to send e- 
mail to connections@gemsback.com, or 
snail -mail to Computer Connections, 
Electronics Now, 500 Bi -County Blvd., 
Farmingdale, NY 11735. 

OnIy Yor, Can Prevent forest F 
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An Introduction 
to Light in Electronics 

An Introduction to 
Light in 

Electronics 

CA wAStiN 

Taken for granted by 

us all perhaps, yet this 

book could not be read 

without it, light plays 
such an impressive role 
in daily life that we may 
be tempted to consider 
just how much we 
understand it. This book 
makes a good start into 
this fascinating and 
enlightening subject. It 

has been written with 
the general electronics 
enthusiast in mind. 

To order Book NBP359 send $6.99 plus $3.00 for 

shipping in the U S. and Canada only to Electronics Technology 

Today Inc., PO. Box 240, Massapequa Park, NY 11762 -0240. 

Payment in U.S funds by U.S. bank check or International 

Money Order. Please allow 6 -8 weeks for delivery. 
29 ET06 

www.americanradiohistory.com

www.americanradiohistory.com


30 

I ELECTRONIC TECHNOLOGY TODAY INC. 
P.O. Box 240 Massapequa Park, NY 11762 

INVENT©]Y ME SAL E 
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BP07 ....100 Radio Hookups $3.00 BP304 Projects for Radio Amateurs and S.W.L.S $5.99 

BP37 ...50 Projects Using Relays, SCR's and Triacs $3 99 BP317 Practical Electronic Timing $6 99 

BP48 ....Electronic Projects for Beginners $2.99 BP320 Electronic Projects for Your PC $5.99 

BP56 ....Electronic Security Devices $3.99 BP321 Circuit Source Book 1 $6 99 

BP64 ....Semiconductor Technology Elements of Elect Book 3 $5 99 BP322 Circuit Source Book 2 $6.99 

BP74 ....Electronic Music Projects $3 99 BP329 Electronic Music Learning Projects $6 99 

8P76 ....Power Supply Projects $3.99 BP332 A Beginners Guide to TTL Digital ICS $6.99 

BP78 .. . .Practical Computer Experiments $2.99 BP333 A Beginners Guide to CMOS Digital ICS $6.99 

ßP88 ....How to Use OP Amps $5.99 BP334 Magic Electronic Projects $6.99 

BP93 ....Electronic Timer Projects $2 99 BP355 A Guide to the World's Radio Stations $7.99 

BP103 ...Multi- Circuit Board Projects $2.99 BP359 An Introduction to Light in Electronics $6 99 

BP112 ...A Z -80 Workshop Manual $5 99 BP367 Electronic Projects for the Garden $6 99 

BP114 ...The Art of Programming the 16K ZX81 $3.99 BP370 The Superhet Radio Handbook $6.99 

BP115 ...The Pre -Computer Book $2.99 BP371 Electronic Projects for Experimenters $6 99 

13P124 ...Easy Add-On Projects for the Spectrum, ZX81 & ACE $3.99 BP374 Practical Fibre -Optic Projects $6.99 

BP148 ...Computer Terminology Explained $2.99 BP378 45 Simple Electronic Terminal Block Projects $6.99 

BP154 An Introduction to MSX Basic $3 99 BP379 30 Simple IC Terminal Block Projects $6 99 

SP156 ...An Introduction to OL Machine Code $3 99 BP384 Practical Electronic Model Railways Projects $6 99 

BP187 ...A Prac Ref Guide to Word Pro Amstrad PCW8256 /PCW8512 ....$7.99 BP391 Fault- Finding Electronic Projects $6.99 

BP190 ...More Advanced Electronic Security Projects $3 99 BP392 Electronic Project Building for Beginners 56.99 

BP194 ...Modern OPTO Device Projects $3.99 BP393 Practical Oscillator $6 99 
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Automate Your Home 
with an Expandable X -10 

Controller 
Control the lights and appliances in your 

home with the touch of a button! 

H ow many times have you 
crawled into your bed and 

turned out the light only to realize 
that the glow in the hall is coming 
from the forgotten light in the 
kitchen? Would you like to ring your 
doorbell and have the lights set just 
right when you open the door with- 
out having to go to each one and 
dim it separately? Perhaps you 
would like most of the lights in your 
house to come on if a backyard 
detector senses an intruder. 

If you're interested in controlling 
things around the house, the X -10 

system of dimmers, switches, and 
controllers is a convenient method 
for most users. Using low -cost wall 
units or plug -in modules, virtually 
everything in the house can be 
controlled by sending signals over 
the power wiring already in your 
home. It's a wonderful technology 
that was developed in the late 
1970s; the basic standard is still with 
us today. The use of X -10 technolo- 
gy in home automation is an obvi- 
ous choice since it is widely avail- 
able through many large retailers 
and mail -order outlets. Recently, 
the standard was extended to give 
greater control over X -10 devices. 
New devices have recently 
become available; for example, 
universal dimmers that can control 
loads up to 1000 watts, have the 
ability to handle inductive loads, 
have more dimming levels, and 
have new memory features. 

With the X -10 system you can 
dim every light in the house individ- 
ually. However, the problem of con- 
trolling those lights in a logical way 
soon becomes obvious as more 

CHRISTOPHER A. NIELSEN 

dimmers are added. Let's look at 
one example: an "evening" mode 
set with the ceiling light dimmed to 
60 %, the fireplace lamp at 80 %, the 
desk lamp off, and the wall sconce 
at 30 %. Many X -10 controllers are 
available, but with most it is not 
easy to automatically set different 
lamps to different levels in one step. 
Let's assume that the lights in the 
above example are plugged into 
controllers 1, 2, and 3. With most 
controllers, you must press "1" (the 
ceiling light), then press the "dim" 
button until it reaches 60 %; then 
press "2" followed by the "dim" but- 
ton until the fireplace lamp is at 
80 %; finally, press "3" then "off" to 
douse the desk lamp. As you can 
see, the process can become 
tedious quickly. 

There are computer -controlled 

X -10 interfaces available, but few 
provide a convenient way to con- 
trol the system with inexpensive 
push buttons or other switch -type 
sensors located anywhere around 
the home; those that do tend to be 
expensive or limited in the types of 
accessories that they support. By 

using the Home Automation 
Controller presented here, howev- 
er, home automation suddenly 
becomes a powerful and flexible 
tool that you have complete con- 
trol over. 

The Home Automation Controller 
has been designed with both flexi- 
bility and expandability in mind. 
Although it works with standard X- 

10 dimmers, relays, curtains, and 
other controllers through a local 
keypad, the "hooks" have been 
designed in to allow additional 31 
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interfaces. The result is an elaborate 
home -automation system that you 
can assemble easily. 

Basic Home -Automation Protocols. 
The magic of X -10 takes advan- 
tage of the fact that household 
wiring uses AC current. On a 60- 
cycle system, there are 120 times 
each second when the voltage 
drops to zero; that is called a "zero 
crossing." The X -10 protocol sends a 
"packet" of data by waiting for a 
zero- crossing moment and sending 
out a 120 -kHz signal for one millisec- 
ond. That one -millisecond burst is a 
"one" bit; a zero bit is signified by 
the absence of the high- frequency 
signal. The zero -crossing moment is 

used because with little voltage on 
the line, it is easier for the receivers 
to hear the signal. 

It's actually a little more compli- 
cated. The X -10 standard contains 
a specific transmission format to 
handle varying situations and for 
improved reliability. To accommo- 
date 3 -phase electrical systems, 
the "one" burst must actually be 
sent three times during the AC half - 
wave. Each bit (except for the start 
code) is sent twice -once normal, 
once inverted. For example, if 
"0100" is being sent, the actual 
transmission will be "01100101." 

Each command transmission 
takes 11 AC cycles. All commands 
start with a start code (1110). Note 
that the code is sent as is without 
the duplication and inversion so 
that it only needs two cycles to 
transmit; that makes the start code 
unique in the X -10 scheme. Next, a 
4 -bit "house code" is sent followed 
by a 5 -bit function code. 

The X -10 command structure 
allows for 16 controllers to be 
accessed by the function code; 
the remaining 16 available com- 
mands (of a total of 32) have to do 
with the various actions to be 
taken, such as "on" or "off." There 
are also several "global" com- 
mands that affect all of the con- 
trollers, such as "all on" or "all off ". 
That might not seem like many con- 
trollers for a larger house, which is 

where the "house" code comes 
into play. There can be up to 16 
"houses" in any one system, each 
of which can have up to 16 con - 

32 trollers assigned to it for a total of 
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Fig. I. The Home Automation Controller is built around a PIC microcontroller. The software in the 
PIC chip gives this seemingly simple circuit the ability to do some sophisticated home -automation 
tasks. An external interface gives the unit an unprecedented degree of flexibility and expandability. 

256 controllers per system. For 
example, you could have all of the 
controllers in the living room 
assigned to "house A," all of the 
controllers in the bedroom to 
"house B," and so on. Another 
scheme might have certain lights 
around the house assigned to the 
"A" system, motorized curtains on 
the "B" system, and the like -the 
actual arrangement is up to you. 

Following the transmission of the 
complete X -10 packet, there is a 3- 
cycle delay. If the command is not 

a "dim" or "bright" command, the 
whole 11 -byte transmission is 

repeated once. The dim and bright 
commands do not require the 
delay and are typically repeated 
many times to get to the desired 
dimming level. 

As you can see, the transmission 
format has been designed to 
ensure reliable reception by the X- 
10 receivers plugged into the elec- 
trical system. The basic reliability 
has been proven by the fact that 
the system is still available after 
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I(DATA SAMPLED ON RISING EDGE OF SCK) 

MOSI (SERIAL DATA) 

r- 
CHIP SELECT 

Fig. 2. When sending X -I0 data over the SP! interface, information can be sent in both directions 
at the same time by using the same synchronisation clock. 

over 20 years on the market. 
Complete details of the actual X -10 
transmissions are available in the 
Technical Note for the PL -513 and 
TW -523 X -10 line- interface modules. 
That information, as well as every- 
thing that is related to the entire X- 
10 product line (including an inter- 
esting history of the interface) is 

available at the company's Web 
site (www.xl0.com). 

How it Works. The heart of the 
Home Automation Controller, as 
shown in the schematic diagram in 
Fig. 1, is IC1, a PIC16C62A micro - 
controller running a special pro- 
gram. Most of the circuitry that sur- 
rounds Cl I handles the power, oscil- 
lator, and interconnection needs of 
IC1. 

A "matrix- style" keypad is con- 
nected through J2 and resistor net- 
works R8 and R9. Using a series resis- 
tance in that way provides electro- 
static- discharge (ESD) protection 
for IC1. When reading the keypad, 
ICI makes the six row lines cycle 
from high to low and back one at a 
time in a rotating sequence. At 
each step, the four column inputs 
are checked to see if any are low. 
That condition exists when a partic- 
ular key is shorting the particular 
combination of row and column 
lines together. 

Part of the flexibility built into the 

Vcc( +5V) 1 

3 

IRO 5 

RESET 7 

9 

11 

13 

J1 

2 GND 

4 

6 SCK 

8 MOSI 

10 MISO 

12 SPI -X10 SELECT 

14 

Fig. 3. The Home Automation Controller's SPI 
interface carries all of the standard signals plus 
a few additional controls that give the unit its 
flexibility. Not only can the controller tell an 

external device that it has data ready to be read, 

it can also be reset on demand. 

Home Automation Controller is in its 

expandability. To that end, an exter- 
nal interface is provided by J1 so 
that external devices such as per- 
sonal computers can control the 
Home Automation Controller 
directly. The type of interface used 
in the Home Automation Controller 
is the Serial Peripheral Interface 
(SPI) protocol. That type of inter- 
face uses four wires to carry infor- 
mation and synchronization signals 
between devices: chip select (CS), 
clock (SCK), master in /slave out 
(MISO), and master out /slave in 
(MOST). 

When an external device needs 
to send data to the Home 
Automation Controller, the chip 

select line (pin 12 of J1) is brought 
to logic 0 and held there during the 
entire transmission of one or more 
bytes. The SCK signal (pin 6 of J 1) 

acts as a clock signal while the 
MOSI (pin 8 of J1) line carries the 
data to the Home Automation 
Controller. The MISO line (pin 10 of 
J 1) carries data from the Home 
Automation Controller to the exter- 
nal device. Figure 2 shows the tim- 
ing of data being sent to the SPI X- 

10 interface. 
The MISO line is held at logic 1 

during X -10 transmissions to act as 
a "busy" indicator; an external con- 
troller will see a value of SFF -or 255 
decimal -being returned. In that 
case, the transfer should be tried 

PARTS LIST FOR THE HOME AUTOMATION CONTROLLER 

SEMICONDUCTORS 

IC I -PIC 16C62A -10 /SP 
Microcontroller, integrated circuit 

LED1, LED2- Light- emitting diode, red 

Q1- 2N2222A NPN transistor 

RESISTORS 
(All resistors are '/a watt, 5% units) 

R I --4700 -ohm 
R2- R4- 10,000 -ohm 

R5, R6-330 -ohm 

R7- 27,000 -ohm 
R8, R9 -100 -ohm resistor network, 

10 -pin single -inline package, isolated 
elements 

CAPACITORS 
C1- 10 -p,F, 16 -WVDC, electrolytic 
C2- 0.1 -RF, ceramic -disc 

C3- C4- 33 -pF, ceramic -disc 

ADDITIONAL PARTS AND 

MATERIALS 
J1 -14 -pin dual -row header 
J2 -10 -pin single -row right -angle 

header, see text 

J3-4-pin RJ -11 connector, PC -mount 

J4 -4 -pin single -row header 
JPI -3 -pin single -row header 
JP2 -2 -pin single -row header 
XTALI - Crystal, 8MHz 

5 -volt DC wall- mounted transformer, 

modular telephone cable, enclosures, 
wire, hardware, etc. 

Note: The following items are available 
from Zorin, PO Box 9885, Seattle, 

WA 98109 -0885; Tel: 206 -282 -6061: 

Web: http // ZORINco.com; E -mail: 

info@ ZORINco.com: Printed cir- 

cuit board (ZC22), $15.00, Pre -pro- 

grammed IC1 with data sheet (ZC25), 

$23.00; Complete board kit (ZK25), 

$47.00; Assembled and tested unit 
with assembly and operation manuals 
(ZA25), $70.00; X -10 transmit -only 
line -interface model PL513 (ZC26), 
$20.00; X -10 transmit- and -receive 
line -interface model TW523 (ZC27), 
$30.00; 6 -foot RJ -1 I phone cord 

(ZC24), $2.50. Please add $5.00 

postage/handling for US and Canada; 

$25 for other destinations. WA resi- 

dents must add appropriate sales tax. 

Visa/MC accepted. 33 
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Fig. 4. Command interfaces for the X -10 proto- 
col are small, inexpensive, and reliable. This 
particular unit has the ability to receive feed- 
back from the other modules and send it hack to 

the main controller 

again after a few seconds. 
Note that the pin assignments of 

J1 (shown in Fig. 3) have two addi- 
tional signals beyond the SPI sig- 
nals. One signal is an interrupt 
request provided by Q1. That signal 
is activated by IC1 when it finds a 
key pressed when scanning the 
keypad matrix. That signal can be 
used to alert an external controller 
that one of the keypad switches 
has been pressed. 

e 
v ê1ì 

w 
2 
U z 

Here's the foil pattern for the component side of 
the Home Automation Controller. Although 
double -sided hoards are more difficult to etch, 

the result is a compact assembly. 

The other signal is a reset control 
that lets an external controller 
restart the Home Automation 
Controller. Note that the schematic 
diagram shows JP1 also connected 
to the reset line. The reset signal is 

normally connected to IC1's reset 
line. If pins 1 and 2 are shorted with 
a jumper block on JP1, the Home 
Automation Controller can be used 
as a stand -alone system with no 
other external controllers or 
devices. With no jumper on JP1, an 
external controller is required to 
make the Home Automation 
Controller work. If you need to use 
the Home Automation Controller 
both ways, it would be best to cut 
the circuit trace that connects the 
reset pins between IC 1 and J1. That 
way, it is a simple matter to move 
JP1's jumper block to switch 
between the two styles of control. 

The other configuration header, 
JP2, is normally left open. That will 
let the keypad connected to J2 
control X -10 devices directly with- 
out the need of a host controller 
connected to J1. If a jumper is 

installed on JP2, then the keypad 
does not trigger X -10 commands 
directly. Instead, the key codes are 
sent to a host controller using the 
SPI interface. With that arrange- 
ment, the keys can be redefined for 
other functions, separate from X -10 
functions if desired. Using a host 
controller is beyond the scope of 
this article; that feature, however, is 

included to add to the Home 
Automation Controller's versatility. 

Two LEDs are included for diag- 
nostics of the SPI interface. One LED 

(LED1) indicates power up and SPI 

activity, while LED2 is an indicator 
that a key on the local keypad was 
pressed and that its key code is 

waiting for pickup by the host con- 
troller through the SPI interface. 

The Home Automation Controller 
relies on a line- interface module 
made by X -10. The line- interface 
module generates the 120 -kHz sig- 
nal needed by the X -10 system. An 
advantage of using the line inter- 
face module is that it protects the 
hobbyist from working directly with 
line voltages. The unit is fully opto- 
isolated and provides a safe way to 
work with X -10 signals. The interface 
modules also provide a square - 
wave signal that follows the AC sig- 

nal -a necessary piece of informa- 
tion for timing the transmissions. 
Model PL513 is a send -only device, 
and model TW523, shown in Fig. 4, is 

a two -way unit that can also 
receive X -10 signals generated by 
other controllers, sending them to 
the Home Automation Controller. 
While either model can be usec, 
future versions of the Home Auto- 
mation Controller's software will 
take advantage of the receive 
functions of the TW523, so that 
model is recommended. 

The line -interface module has a 
4 -pin telephone -type connector 
(RJ -11) for connecting it to the 

L 
Here s the foil pattern for the solder side of the 

Home Automation Controller: 

Home Automation Controller; a 
standard telephone line cord can 
be used. Note that the wiring of 
standard telephone wall cords is 

reversed -pin 1 on one end is pin 4 
on the other. The Home Automation 
Controller is designed to use that 
style of telephone cable to avoid 
problems that would come from 
using the wrong type of cable. If 

you have a cable in your "junk 
box," just make sure that pin 1 at 
one end of the cable is connected 
to pin 4 of the other end. 

Power to the Home Automation 
Controller can be supplied through 
J1 or J4. A simple 5 -volt DC wall 
transformer can be used. Note that 
J4 is wired so that a four -position 
header can be pluggd in either 
way without worry that the circuit 
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Fig. 5. The Home Automation Controller is small and compact in relation to its built -in functions 

and abilities. 

might be damaged from connect- 
ing the power backwards by accident. 

Software. The program that resides 
inside ICI gives the Home 
Automation Controller its "personal- 
ity." It is designed as a main loop 
that executes continuously. The two 
main functions of the main loop 
monitor the SPI chip -select line and 
periodically scan the keypad to 
check for any keys being pressed. 

The method of scanning the key- 
pad was discussed before. Before 
scanning, the variable that stores 
the last key value is cleared and 
then incremented as each key is 

tested. When a key is detected, 'he 
key number is saved. No further 
keys are scanned, and that value is 
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Fig. 6. The keypad layout for the Home 

Automation Controller is simple and logical. 

then sent to the SPI interface with 
the next transfer. Any external con- 
troller connected to J1 is signaled 
with 91 so that it knows that a key 
was pressed and needs to be 
retrieved. In addition, LED2 is lit. If a 
jumper on JP2 is not installed, an SPI 

packet is also generated corre- 
sponding to the key pressed. 

If the SPI chip -select line goes 
low, then one byte is expected from 
the MOSI line on the SPI interface. 
While that first byte is shifted in, 

the key code for the last key 
pressed is shifted out through the 
MISO line. If the first four bits of 
the input byte are 0001, then the 
SPI transfer routine returns, ending 
the SPI transfer. That code is used 
when the external controller only 
needs to get the most recent key 
code; it does not need to send a 
complete X -10 -type packet of five 
bytes. If the first four bits of the first 
byte are 0000, then four additional 
bytes are expected; they should 
contain the data needed for an X- 

10 transmission. 
The SPI packet format, as stated 

above, consists of 5 bytes. The high 
four bits of the first byte define the 
packet type as mentioned before, 
while the lower four bits define the 
house code. The 16 possible combi- 
nations correspond to house codes 
A through P. Byte two specifies the 
X -10 command (on, off, dim, etc.) 
as described in Table 1. Byte three is 

used for dim and bright corn - 
mands, and specifies how many 
dim or bright commands to send. 
The last two bytes of the SPI transfer 
represent a bit field of all possible X- 

10 target units. A one bit is present if 
the corresponding unit is to 

respond and zero if it is not. For 

example, bit 7 of byte 4 represents 
unit 16, while bit 0 of byte 5 repre- 
sents unit 1. All of the units set to the 
same house code can all run the 
same command at the same time. 
X -10 devices that are set to a differ- 
ent house code than what is spec- 
ified in the SPI packet will always 
ignore the commands that are sent 
through the power lines. 

After the SPI transfer, the X -10 
commands received are translated 
to the X -10 format and sent out 
over the power lines. Commands 
that are to be sent to multiple units 
are sent according to the bit pat- 
tern of the last 2 bytes of the SPI 

transfer. Finally, the command is 

repeated according to the X -10 
specification, or in the case of the 
bright or dim command, the com- 
mand will be sent the number of 
times specified in the third byte of 
the SPI packet. 

Also note that older X -10 devices 
have only 16 levels of brightness, so 
that larger numbers are ignored. 
Newer devices have a greater 
number of brightness levels -the 
reason for the eight -bit value. 

Construction. Although the Home 
Automation Controller can be built 
on a perfboard using standard 
construction techniques, a printed - 
circuit board makes for a neater 
project. Foil patterns have been 
provided should you wish to etch 
your own board. As an alternative, 
a pre- etched board is available 
from the source given in the Parts 
List. 

If you are using a PC board pur- 
chased from the Parts List source or 
created from the foil patterns, fol- 
low the parts -placement diagram 
shown in Fig. 5 when assembling 
the board. Start by installing resis- 

tors R1 through R7. When installing 
the capacitors, make note of Cl's 
polarity. Installation of polarized 
components continues with LEDI 
and LED2, followed by resistor net- 
works R8 and R9. Before soldering 
the resistor networks, make sure 
that they are in the correct holes - 
they will fit into the holes for J2 as 
well. 

Crystal XTALI is not polarized; it 

can be installed in either direction. 
A socket for IC1 is recommended; 35 

www.americanradiohistory.com

www.americanradiohistory.com


36 

being able to simply replace the 
microprocessor with a replace- 
ment makes upgrading the soft- 
ware a snap. Install the socket with 
the notched end facing the cor- 
rect direction. Before installing J1, 
note that there is a small triangle on 
the outside of the connector. That 
mark indicates pin 1 and should be 
orientated to the square pad on 
the PC board. It is a good idea to 
first take a permanent marker and 
make that mark more visible. 

Before installing the headers for 
JP1 and JP2, decide how you will 
want to use the expansion capabil- 
ities of the Home Automation 
Controller. If you want to use the 
unit in both a stand -alone and an 
externally- controlled arrangement 
as mentioned before, you will need 
to cut the trace under JP1 on the 
bottom of the PC board that is 

shorting pins 2 and 3. Remember, 
you only have to do that if you are 
going to use the Home Automation 
Controller in its stand -alone mode 
with an external controller con- 
nected to J1. Placing a jumper 
block over pins 1 and 2 of JP1 with 
an external controller connected 
to J1 will force the reset line to a 5- 
volt level. Depending on the nature 
of the external circuit, you might 
destroy the external controller's 
output circuit that is connected to 
the reset line of J1. Besides, the 
external controller would not be 
able to reset the Home Automation 
Controller with the reset line forced 
high. For now, install the jumper plug 
over the two pins marked "1" and 
"2." Finish up by installing the rest of 
the connectors. Note that the plas- 
tic posts on J3 should snap firmly 
into the holes in the board. 

The software for IC1 must first be 
'burned" into the chip. The code is 

available on the Gernsback FTP site 
at ffp.gernsback.com /pub /EN. The 

TABLE 1 

SRI Function Codes 

0000 All units off 

0001 Lights on 

0010 Unit on 

0011 Unit off 

0100 Unit dim 

0101 Unit bright 

0110 All lights off 

file to download is spi- x10.zip. Once 
IC1 is programmed, plug it into the 
socket, making sure that pin 1 is on 
the side next to the notch. 

Any set of momentary- contact 
buttons or a matrix keypad can be 
used for the keypad. Note how the 
switches are to be wired. The order 
of the pins a particular keypad 
might not be the same as needed 
for the Home Automation Controller. 
The author's prototype used a 
Pactec HP -9VB keypad. When 
wiring up the keypad, you can 
either wire the unit directly to the 
board (as per the schematic, Fig. 
1), or use an optional header that is 

labeled as J2 in Fig. 5, which is rec- 
ommended. Note that the provid- 
ed foil patterns have the row and 
column markings as a part of the 
etch pattern. If the connector from 
your keypad doesn't match the 
connections on J2, an adapter 
cable will be needed. Simply use 
connectors that match the recep- 
tacle on the keypad and J2; wire 
them together so that the pins are 
connected together in the right 
order. Even if your keypad matches 
the pinout of J2, you will probably 
need to build an "adapter cable" 
anyway; that's because the key- 
pad will typically be mounted 
some distance from the Home 
Automation Controller, requiring 
longer wires. 

A suggested labeling for the but- 
tons is shown in Fig. 6. If you are 
using a flat membrane -style key- 
pad, you could photocopy Fig. 6, 

reducing or enlarging as needed 
to match your keypad. Lay it over 
the keypad, fold the paper around 
the back, and tape it in place. You 
might want to coat the paper with 
a fixative to prevent the printing 
from wearing away. 

As with any electronics assembly 
project, carefully inspect your work 
before applying power for the first 
time. Look closely since it is very 
easy to look right at a solder bridge 
and not see it; spend at least a 
couple minutes searching for errors. 

Testing and Operation. Connect 
the various parts of the Home 
Automation Controller together. 
The keypad plugs into J2 and a 5- 
volt DC power source to J4. With a 
length of modular telephone 

cable, connect J3 to the input of 
an X -10 interface. Plug the inter- 
face into a convenient wall socket 
and not into a filtered power strip; 
that will limit the ability of the X -10 
signals to reach other modules. You 
will also need an X -10 lamp module 
and a table lamp. Plug the lamp 
into the lamp module and the 
lamp module into another wall 
socket. Set the lamp module to 
house code A, unit 1. 

When the Home Automation 
Controller is powered up, LEDI 
should blink. That will indicate that 
the software in ICI started correct- 
ly. If it does not, check all of the 
interconnections and solder joints. 
Double -check that there is a 
jumper on JP between pins 1 and 
2. 

Next, press the "1" key on the 
keypad. LED2 should light, indicat- 
ing that a keycode is available for 
download from the SPI interface. 
Press the "ON" switch and the light 
connected to the lamp module 
should now come on. The "OFF" 
switch should turn the lamp off. 
Press and hold the "DIM" switch. The 
light should go back on and then 
start dimming until you release the 
"DIM" key. 

Now that the Home Automation 
Controller is tested and functioning, 
the rest is up to your imagination. 
Interface modules are available 
from a wide variety of sources, as 
well as many different types of 
modules for different tasks from 
lamps to curtains to alarm systems. 
What better way to enter the 
Twenty -First Century than having 
an automated house that would 
make George Jetson jealous? S2 

THE TRANSDUCER 
PROJECT BOOK 

TRANSDUCER 
PROJECT 

BOOK 

1992T -From TAB Books. A 
unique collection of practical 
transducer devices that you 
can put together simply and 
inexpensively. You can build 
a seismic sensor, a tempera- 
ture survey meter, an open - 
door annunciator, a moisture 
detector, an automatic night 

light, and more. To order -ask for book 1992T, 
and include your check for $6.99 - clearance 
(includes s&h) in the 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. MA06 
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Low -Power FM Transmitters 
Join the growing ranks of clandestine radio broadcasters, 

and perhaps stay in the good graces of the FCC as well. 

F-or decades, the concept of 
low -power radio was held in 

check by technical barriers. Those 
favorable to the concept were told 
by those in commercial broadcast- 
ing that the transmitting and audio 
equipment were too expensive. 
End of story. Most of these radio 
enthusiasts had no technical back- 
ground and were mesmerized sim- 
ply by the notion of impressing their 
audio on the radio spectrum. To 

these and most other "normal" 
people, radio is still less a science 
than alchemy -using engineering 
voodoo to convert sound into radio 
signals. 

During this time, most of the low - 
power or pirate stations that began 
broadcasting were operated by 
electronics hobbyists or radio -sta- 
tion engineers. The good thing 
about that is that it makes for less 

interference when radio transmit- 
ters are operated by those with a 
technical background. But, unfortu- 
nately, most radio engineers are 
more interested in signal quality 
than in the material that is actually 
being broadcast. As a result, until 
the mid- to late- 1980s, most of 
these hobbyist stations offered little 
aside from the mainstream music 
that was already getting airplay on 
commercial stations. Rare was the 
station that combined capable 
engineering with creative on -air 
material. 

A Change in the Air. In the mid - 
1980s, technological improvements 
finally helped bring about an 
awareness that owning a little 
broadcast station wasn't entirely 
out of the grasp of the common 
person. The key was the "stereo 
transmitter in a chip" ICs -such as 
the BA1404 -that came on the 
market. By the late 1980s, not only 
were such ICs readily available, but 
they were manufactured and dis- 
tributed in such quantity that they 
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were quite inexpensive. 
The availability of relatively sim- 

ple and inexpensive electronics 
soon translated into kits that were 
manufactured and solid by a vari- 
ety of entrepreneurs. At first, nearly 
all of the kits sold were simple, inex- 
pensive units, intended only for 
bugging and wireless -music appli- 
cations. But hobbyists bought thou- 
sands of the transmitters, often 
modifying the equipment for 
improved audio response, frequen- 
cy stability, and increased output 

ABOUT THE AUTHOR 
Andrew Yoder publishes Hobby Broad- 

casting magazine. He has also written 
the following books about pirate radio: 
Pirate Radio Stations, Pirate Radio, 
and Pirate Radio Operations. He can 
be contacted at: ayoder @cvn.net or 
P.O. Box 642, Mont Alto, PA 17237. 

power. This desire for better, more 
powerful units did not go unnoticed 
by the manufacturers. The only hin- 
drance was the Federal Comm- 
unications Commission (FCC), which 
tended to confiscate and destroy 
equipment that could be used for 
pirate broadcasting or unlicensed 
two -way communications. 

Some groups, most notably Free 
Radio Berkeley, decided that selling 
higher -powered transmitters and 
amplifiers was worth the risk. The 

fact that the FCC was already tied 
up in court with FRB also helped 
matters, providing a sort of buffer 
zone against possible equipment 
confiscation. Other electronics kits 

providers, such as Ramsey Elec- 
tronics and Pan -Corn International, 
played strictly by the book, offering 
high -quality, but legal- powered 
equipment. 37 
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Although selling transmitters that 
operate above the Part-15 limits 
might cause unhealthy risks in the 
United States for retailers, those out- 
side of the States do not have to 
face the FCC's wrath. That "loop- 
hole" allowed some companies 
such as Veronica Electronics and 
Broadcast Warehouse (United 
Kingdom) and PCS Electronics 
(Central Europe) to begin channel- 
ing high -quality, high -powered trans- 
mitter and amplifier kits. 

Because of those factors, literally 
hundreds of low -power FM stations 
and pirates started broadcasting in 
the mid- 1990s. And as more equip- 
ment sold, the demand for the 
equipment increased. 

Transmitters, the FCC, and the 
Law. Ever since the beginning of 
radio, people have justified unli- 
censed broadcasting with a variety 
of excuses. Some have attempted 
to cloak themselves with the First 
Amendment. Others have stated 
that the FCC can only control inter- 
state communications, not intra- 
state (within state) communica- 
tions (this argument seems to have 
some validity, but the deciding fac- 
tor appears to be whether or not 
the state wants to allow the FCC to 
control communications within its 
state). Finally, others have simply 
dismissed the concept that any 
organization has the right to control 
the airwaves. 

Whatever justification was used 
to violate the rules, The Comm- 
unications Act of 1996 eased the 
moral consciences of many who 
flipped the switch on unlicensed 
transmitters. That law relaxed own- 
ership regulations to the point 
where few privately owned com- 
mercial stations currently exist in the 
United States -most are owned by 
corporations that have a grasp on 
other media outlets. The bland out- 
put across the radio spectrum 
combined with the gnawing real- 
ization that the media elite control 
the airwaves pushed many other- 
wise law- conscious citizens into the 
pirate camp. 

Facing considerable criticisms 
from the public and private sector 
alike, the FCC began to look at pro- 
posals for legalized low -power FM 

38 broadcasting in 1998. In January 
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The Ramsey Electronics AM -25 is a low -power AM transmitter with a fully synthesized VFO; its 
output frequency can be controlled by a serïes of DIP switches. 

1999, the FCC announced that 
they were interested in comments 
on a two- tiered low- powered FM 
plan. They also announced that those 
who had broadcast without a 
license would not be shown any 
favoritism -if anything, they would 
find the licensing struggle more 
difficult. 

LPFM Transmitters and The 
Present. With the FCC considering 
a new low -power FM broadcasting 
band, current pirates and those 
who are up- and -coming are faced 
with a dilemma. If they stay off the 

air to comply with the FCC, they 
could lose all momentum with their 
staff and audience. If the FCC 
never does ratify the low -power 
broadcasting band or spends more 
than a year approving legislation, 
the "station" might not have 
enough audience or staff to get 
back on the air. On the other hand, 
broadcasting at this time could 
jeopardize any chance at getting 
a license later on. 

So, what are the other options? 
Aside from converting to Internet 
radio, the only way to stay on the 
air legally is to purchase a Part-15 
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The MPX96 from North Country Radio is a basic Part -I5 transmitter, but it does offer a synthesized 

PLL for frequency control, on -board audio generator for testing, and RF output filters. A one -watt 

version is sold for export only. 

compliant transmitter and operate 
with very low power. A number of 
these transmitters are available - 
especially from American kit corn - 
panies, which are especially con- 
scious of the Part-15 regulations. 
Another option is to purchase a 
higher -powered transmitter from 
one of the European companies 
and attenuate its output power to 
stay within Part-15 limits. The advan- 
tage here is that if the FCC creates 
some LPFM legislation, then the 
transmitter will be ready to go 
at higher power. But the nature of 
Part 15 makes that a very iffy 
proposition. 

For example, one peculiarity of 
the FCC's Part -15 rules is that no 
specifications are given for output 
power. Part 15 relates only to unün- 
tended interference emitted from 
an electronic device. For example, 
the interference that your comput- 
er monitor can emit is limited by 
Part 15. Obviously, your monitor has 
no radio output, so the interference 
rating can't be given in output 
power. Instead, the rating is in molli- 

volts-per-meter, which is the signal 
strength at a particular distance 

away from whatever is emitting the 
signal. 

While such a specification is fine 
for unintentional radiators, it makes 
life very difficult for anyone trying to 
comply with Part 15 with a broad- 
cast station. The big problem is in 

making the measurements. It 

requires that you have specialized 
test equipment, an RF millivolt - 
meter, in particular. The least - 
expensive millivoltmeter that I've 
found to date is available from 
Ramsey Electronics and costs $695. 
That's more than most personal 
broadcasters can afford. 

Because of that and other Part- 
15 issues, most personal broadcast- 
ers in this country avoid the details 
and simply purchase Part-15 com- 
pliant transmitters and run them 
with the specified power input and 
antenna. One advantage of that 
approach is that the FCC has gen- 
erally been more flexible with very 
low- powered FM broadcasters. 
Part -15 stations are very rarely visit- 

ed by the FCC; most FM stations 
running higher power are typically 
warned, not immediately fined. On 
the other hand, this is not an invita- 

tion to violate FCC rules -if the FCC 

believes that you are violating their 
rules (especially if you are believed 
to be doing so on purpose), they 
could choose to confiscate equip- 
ment, levy a fine, or take you to trial. 

In short, operating within Part-15 
limits depends entirely on the end 
results, not on the equipment that is 

used to achieve them. If you have 
any questions, contact the FCC 
before taking any actions. 

Part -15 Transmitters. A number 
of companies produce "home 
broadcaster" and FM -bug or tele- 
phone -bug kits. Although these 
units might be capable of transmit- 
ting a signal, few are in stereo (let 
alone, offer good stereo separa- 
tion) and will not be discussed 
here. Instead, we will focus on what 
we consider to be "broadcast - 
quality" transmitters. The term 
"broadcast quality" is used here to 
represent transmitters that are 
intended for amateur broadcast- 
ing and have better general speci- 
fications than other hobbyist kits. It 

is not used to convey FCC type 
acceptance for broadcasting on 
the FM- broadcast band. 

One of the oldest existing elec- 
tronics kit manufacturers in the 
United States is Ramsey Electronics, 
which offers hundreds of different 
kits for a wide variety of hobbyist 
and professional applications, 
including hobby broadcasting. The 

flagship transmitters of the Ramsey 
line are the FM -100 stereo FM trans- 
mitter and the AM -25 AM transmit- 
ter. The FM -100 is an FM transmitter 
packed wiith extra features: audio 
peak limiters, digital readout with 
up /down frequency buttons, 
audio -level meters, and a built -in 
mixer! The AM -25 is much more 
basic: a low -power AM transmitter 
with a fully synthesized VFO; its out- 
put frequency can be controlled 
by a series of DIP switches. Ramsey 
also offers other hobbyist equip- 
ment, such as an amplifier, receivers, 
two lesser FM transmitters, anten- 
nas, a mixer, and more. 

Pan -Corn International, a divi- 
sion of Panaxis Productions, has 
been advertising the concept of 
"your own radio station" longer 
than probably anyone. Their flag- 
ship transmitter is fairly basic, but for 39 
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an extra $75 you can upgrade it 
with an LCD that displays the out- 
put frequency and station call let- 
ters! Panaxis also offers accessories, 
including filters, amplifiers, anten- 
nas, etc. Panaxis used to sell many 
of its own kits, but now it distributes 
equipment for a number of other 
companies. 

North Country Radio is the "new- 
comer" on the American scene, 
although the company has been 
operating since 1986. NCR should 
be well known by Electronics Now 
readers because their two major 
hobby broadcasting transmitters, 
the MPX96 and the AM88, were 
both featured on our cover. 
MPX96 is a basic Part -15 transmitter, 
but it does offer a synthesized 
PLL for frequency control, on -board 
audio generator for testing, and 
RF output filters. A one -watt version 
is sold for export only. The AM88 
is a frequency- synthesized trans- 
mitter for the AM band. It fea- 
tures an audio limiter to prevent 
overmodulation. 

Higher -Powered FM Transmitters. 
Hobbyists interested in domestic 
equipment can acquire it from 
Free Radio Berkeley. FRB is best 
known for its unlicensed broadcast- 
ing and subsequent court case in 

California. However, it also manu- 
factures and sells a variety of 
broadcasting kits. Because of the 
higher power levels, FRB warns that 
the transmitters are "for education- 
al purposes only" and that they 
must only be operated "into a 
dummy load." The mainstay of the 
FRB equipment is their digital PLL 

transmitter. FRB also manufactures 
amplifiers rated at approximately 1, 

6, 15, 20, 25, and 35 watts. On 
alt.radio.pirate, some enthusiasts 
have complained about missing 
parts and slow service from FRB, so 
those interested in purchasing FRB 

equipment sometimes go through 
a third -party vendor. 

Nearly all of the companies pro- 
filed in this article are general elec- 
tronics -kit providers that began 
manufacturing transmitters once 
the need arose. Veronica Kits from 
the UK is the first company to dedi- 
cate itself entirely to low -power FM 

equipment. Veronica offers four dif- 
40 ferent transmitter kits and seven 

different assembled transmitters 
(ranging in power from 1- to 150 - 

watts output). To round out the cat- 
alog, Veronica also sells limiters, 
power amplifiers, stereo encoders, 
antennas, and power supplies. Like 
Free Radio Berkeley, none of the 
Veronica equipment has names - 
it's all simply listed by power and /or 
function. Veronica equipment is 

designed to meet the more- strin- 
gent demands of professional 
applications, so it is highly regarded 
in the hobbyist arena. 

From the end -user's perspective, 
Broadcast Warehouse is almost like 
a clone of Veronica; both compa- 
nies are from England, both spe- 
cialize in low -power FM kits and 
pre -assembled equipment, neither 
have names for their different mod- 
els, and both companies are highly 
regarded. The flagship Broadcast 
Warehouse transmitter is their one - 
watt PLL unit. Like the Panaxis FMX 
transmitter, it also features an LCD 
display for frequency control. 
Broadcast Warehouse also sells an 
interesting variety of accessories, 
including a limiter, two stereo 
encoders, and even an RDS 

encoder so that stations can trans- 
mit digital messages that can be 
viewed on RDS- capable receivers 
while broadcasting programming. 

PCS Electronics takes a different 
approach from all of the other 
transmitter manufacturers. Rather 
than stating that the equipment is 

for "educational" or for "profession- 
al" uses, the PCS Website touts their 
MAX series as "pirate -radio trans- 
mitters." The core of equipment 
from PCS Electronics is the MAX -1 

FM transmitter, which is rated at 
three to five watts and includes an 
LCD readout. The readout does 
more than just show the frequency 
or call sign -it actually displays tun- 
ing errors for such problems as hav- 
ing too little shielding around the 
transmitter (RF feedback). The 
MAX -1 is available as a kit, tested, 
with two different power supplies, 
with a 20 -watt amplifier, and with a 
variety of different enclosures. 
Interestingly, PCS makes no mention 
of its address, telephone or fax 
numbers, or even general location. 
Evidently, most of its business occurs 
through the Internet or distributor 
sales. 

NAMES AND NUMBERS 

Broadcast Warehouse 
RO. Box 697 
Wallington 
Surrey SM6 7ZR 
UK 
Tel: +44 181 2880192 
Web: www.broadcast- warehouse.com/ 

Free Radio Berkeley 
1442 A Walnut Street 
Berkeley, CA 94709 
Voice Mail: 510- 464 -3041 
Web: www.freeradio.orgfindex.shtml 

Hobby Broadcasting Magazine 
P.O. Box 642 
Mont Alto, PA 17237 
Web: www.fm.net/rfi 

North Country Radio 
P.O. Box 53 
Wykagyl Station 
New Rochelle, NY 10804 -0053 
Tel: 914- 235 -6611 
Fax: 914-576-6051 
Web: www.northcountryradio.com / 

Pan -Corn International 
PO Box 130 
Paradise, CA 95967 -0130 
Tel: 530 -534 -0417 
Web: www.panaxis.com / 

PCS Electronics 
Web: kiss.uni -lj.si /-- k4mo0018 

Ramsey Electronics 
793 Canning Parkway 
Victor, NY 14564 
Tel: 800- 446 -2295 
Fax: 716 -924 -4555 
Web: www.ramseyelectronics.com / 

Veronica Kits 
Unit 5/6 1A Sandbeds /Albert Rd. 
Queensbury, Bradford BD13 1 AF 
UK 
Web: www.veronica.co.uk / 

Choosing the Right Equipment. 
Aside from making conclusions 
based simply on power levels and 
price, future purchasers of equip- 
ment should also consider the per- 
formance and special features that 
are included in the package. For 
example, the built -in mixer, limiter, 
and audio meters might sway the 
mobile broadcaster toward the 
Ramsey FM -100. Or the combina- 
tion of built -in troubleshooting, 
power and low price might con- 
vince an enthusiast toward pur- 
chasing a PCS Electronics MAX -1. 

(Continued on page 87) 
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ProService 
Magazine 

NESDA NIAS ISCET 

An official journal of NESDA (National 
Electronics Service Dealers Association), 
ISCET (International Society of Certified 

Electronics Technicians), and NIAS (National 
Independent Appliance Servicers). 

Special Section to 
Electronics Now! 

Vol. I, No. 1 July 1999 

PURPOSE 
ProService Magazine is published bi- 

monthly by NESDA, the National Electronics 
Service Dealers Association, 2708 W. Berry 
St., Fort Worth TX 76109. 

It is intended for the enlightenment, educa- 
tion and entertainment of the members of NES- 
DA, ISCET, and NIAS, and other ethical pro- 
fessionals engaged in or connected with the ap- 
pliance, computer, and electronics service in- 
dustries. 

With the exception of official announce- 
ments, the statements and opinions expressed 
herein are those of the authors and not neces- 
sarily those of the associations. 

BUSINESS & 
EDITORIAL OFFICES 

2708 W. Berry St. 
Ft. Worth TX 76109 -2397 

817- 921 -9061; Fax 817.921.3741 
www.nesda.com www.iscet.org 

Editor -in- Chief: Wallace S. Harrison 
E -mail: ProServEd @aol.com 

Associate Ed./Production: M. Merrill 

COPYRIGHT 
Copyright © 1999 by NESDA, Inc., all 

rights reserved. No part of this publication may 
be reproduced or transmitted in any form or by 
any means without written permission from 
NESDA and a credit line: "Reprinted from 
ProService Magazine, an official journal of 
NESDA, ISCET, and NIAS." 

Tees Make a World of Difference. 
to trees we enjoy shadier streets, 

greener city parks, and friendlier neigh- 
borhoods. Trees also produce oxygen, 
absorb carbon dioxide, and help keep the 
atmosphere in balance. 

This year, plant Trees for America. 
For your free brochure, write: Trees for 
America, The National 
Arbor Day Founda- 
tion, Nebraska 
City, NE 68410. 

The National 
Arbor Day Foundation" 
www.arborday.org 
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Contents 
Publisher's Information 2 
Calendar of Events 2 
NESDA/ISCET/NIAS Officers 3 
NPSC `99 Registration Form 16 

Articles 
Service Summit Studies Warranty 

Payments and Industry Future 
by Vic Gerry 4 

Talking to a Manufacturer 
Who Cares to Listen 

by Wayne Markman 7 

Hitachi: Winding Up for 
Service Support 

by Walt Herrin, NSM, Hitachi 9 

Manufacturer's Depot Service 
Has No Place in a Partnership 

by Wayne Markman 11 

Thomson: Partnering for a 
Better Future 

by Steve Zell, Thomson 12 

NPSC `99: Convention Site 
Offers Pleasant Memories 

by Amy Youngblood 14 

Industry Calendar 
Wisconsin Electronic Service Association 

'99 Convention 
June 3 -5, 1999 
Landmark Hotel, 

Egg Harbor (Door County) WI 
Jerry Hall (WI) 414- 355 -5883 

Georgia Electronic Service Dealers Assn. 
Convention `99 
June 12 -13, 1999 
Helen GA 
Lane Norman (GA) 770 -451 -5057; 
Fax 770.455.8337; 
LaneN @aol.com 

VPEA (VA) Convention /Mid -Atlantic 
Electronics Conference 
June 11 -13, 1999 
Virginia Beach Resort Hotel 

& Conference Center 
Virginia Beach VA 

Jim Teeters, Sr. (VA): 757- 428 -7317 
JTeet @aol.com 

CEO Summit 
June 23 -25, 1999 
The Broadmoor, Colorado Springs CO 
CEMA (VA): 703 -907 -7600; 
ww.cemacity.org 

Electronic Service Dealers Association of 
Illinois '99 Convention 
July 16 -18, 1999 
Ramada Inn, Bloomington IL 
George Weiss (IL) 
773 -282 -9400; Fax773.282.5700; 
Bell.Television@syslink.mcs.com 

Calendar (cont'd.) 

NESDA 49th /ISCET 29th /NIAS 7th Annual 
National Professional Service Convention 
& Professional Service Trade Show 
August 2 -7, 1999 
Hotel Inter -Continental of Dallas, Addison 
(Dallas -area) TX 
Clyde Nabors (TX): 

817 -921 -9061, ext. 10 

clydenesda @aol.com; www.nesda.com 
Nebraska Electronic Service Assn.'s Fall 

Convention 
September 10 -12, 1999 
Holiday Inn @ Grand Island Exit 

(Hwy. 80) 
Jon Ludwig (NE) 402 -464 -9181 or 
Myron Sahs (NE) 402 -291 -0559 

PCS '99 (Personal Communications 
Industry Association) 
September 22 -24, 1999 
Ernest Morfal Convention Center, 

New Orleans LA 
PSIA (VA): 703 -739 -0300 
817.921.3741; e -mail: ProServEd @aol.com 

Audio Engineering Society 
(AES) Convention 
September 24 -27, 1999 
Jacob K. Javits Convention Center 
New York City NY 
Kathleen Mackay, Doug Cook 

212- 661 -8528 
E -mail: HQ@aes.org; www.aes.org 

Handling Distressed Goods 
September 28, 1999 
Omni Dallas Hotel at Park West, Dallas TX 
CEMA (VA): 703 -907 -7600; 
ww.cemacity.org 

AFSM International's 29th 
World Conferennce & Exposition 
October 17 -19, 1999 
Disney's Coronado Springs Resort, 
Convention Center 
Orlando FL 
Fax: 941-275-0794 
John Vacirca, jvacirca @afsmi.org; 
www.afsmi.org 

Electronics Industries Association's 
Fall Conference 
October 24 -28, 1999 
Palm Springs CA 
CEMA (VA): 703 -907 -7600; 
www.cemacity.org 

Int'l. Consumer Electronics Show (CEMA1 
January 6 -9, 2000 
Las Vegas Convention Center & Hotels 
Las Vegas NV 
CEMA (VA): 703 -907 -7600; 
www.cemacity.org 

Publicize Your Meetings 
Meeting planners: To promote interest 

in your planned affair, and to prevent dupli- 
cating dates that could diminish attendance, 
please advise us as soon as you finalize 
plans for your meeting. Write to: Calendar, 
2708 W. Berry St., Fort Worth TX 76109; 
phone 817- 921 -9061; Fax 817.921.3741; e- 
mail: ProServEd @aol.com. 
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NESDA, ISCET, and NIAS Boards of Directors - 1998/99 
NESDA Board of Directors 

PRESIDENT: Wayne Markman, Markman TV, 

Hamden CT; 203- 776 -9123; 
WAYNEMTV@compuserve.com 

VICE PRESIDENT: Mike Webber CSM, Rucker's 
Radio & TV, Fort Worth TX; 817 -738 -6568; 
RUCKMIKE@aol.com 

SECRETARY: John Eubanks CET, Quality TV, 

Jacksonville FL; 904- 772 -1420; fesa@jax- inter.net 
TREASURER: Leon Kleinschmit CSM, Millard 

Electronics, Omaha NE; 402- 895 -4242; Leon 
MillEl @aol.com 

IMM. PAST PRES.: Randy Whitehead CSM, 
Service West, Salt Lake City UT; 801- 269 -1800; 
randy @servicew.com 

ISCET CHAIRMAN: William S. Warren CET/CSM, 
Warren Electronic Services; Knoxville TN; 423- 
546 -1128; WSWARREN @aoLcom 

NIAS CHAIRMAN: James G. Rolison, Electromatic 
Inc., Portland OR; 503 -282 -7751; 
electrap@aol.com 

EXECUTIVE DIRECTOR: Clyde W. Nabors; 
NESDA/ISCET/NIAS, Fort Worth TX; 817 -921- 
9061; Fax 817.921.3741; 
CLYDENESDA@aol.com 

REG. 1 (CT, MA, ME, NH, RI, VT): Brian Gibson 
CET, Brian's TVSales/Service; Wellesley MA; 
781 -235 -0100; brianstv@erols.com 

REG. 2 (NJ, NY): Richard Mildenberger CET, 
Entertainment Electronics, Oceanside NY; 516- 
379 -3970; QUARmUS1 @aol.com 

REG. 3 (DC, DE, MD, PA, VA, WV): James L. 

Teeters Sr. CET /CSM, Atlantic/Viewtronics 
Service, Va. Beach VA; 757 -428 -7317; 
JTeet@aol.com 

REG. 4 (AL, FL, GA, KY, MS, NC, SC, TN): John 
Eubanks CET, Quality TV, Jacksonville FL; 904- 
772-1420; fesa@jax- inter.net 

REG. 5 (IL, IN, MI, MN, OH, W7): William 
Murphy, Normandy Electronics Center, Westlake 
OH; 440- 871 -5061; william0l6@ ameritech.net 

REG. 6 (LA, OK, TX): Larry Parnell, Larry's TV 
Service, Pasadena TX; 713- 988 -0122; 
Larry1545@aol.com 

REG. 7 (AR, IA, KS, MO, NB): Leon Kleinschmit 
CSM, Millard Electronics, Omaha NE; 402 -895- 
4242; LeonMillEl @aol.com 

REG. 8 (AZ, CO, MT, NM, SD, UT, WY): Dale 
Sorensen CSM, Service West, 6651 S. State St., 
Salt Lake City UT; 801- 268 -6868; Fax 
801.269.0651; leuhn@aol.com 

REG. 9 (CA, HI, NV): Leo E. Cloutier CSM; 
Electronic Service Center, Los Angeles CA; 213- 
731- 5611; LALEOESC@aol.com 

REG. 10 (AK, ID, OR, WA): Mike McCray CSM; 
Palmer Electronics, Portland OR; 503 -288 -5356; 
Mmccray@cowboyz.com 

ISCET Board of Governors 
CHAIRMAN: William S. Warren CET/CSM, 

Warren Electronic Services, Knoxville TN; 423- 
546 -1128; WSWARREN @aoLcom 

VICE CHAIRMAN: Bob Sorrels CET/CSM, 
Polytronics Computer Services, Shreveport LA; 
318- 688 -2952; polytronics@intemetMCI.com 

SECRETARY: Del Whiteman Jr. CET/CSM; HEB 
ISD; Hurst TX; (H) 817- 284-3631; (W) 817 -354- 
3542; dcwjrl @ix.netcom.com 

TREASURER: Robert Lunn CET/CSM, Phoenix 
AZ; (H) 602- 943 -0596; (W) 602- 937 -3241; 
Lunncet@aol.com 

IMM. PAST CHAIRMAN: George Brownyard 
CET, Con -Pro Video, San Diego CA; 619 -495- 
0392; GBrownyard@aol.com 

DIRECTOR -A'I -LARGE i2nd 1r.l: Jun l rllu'. 
CET/CSM, United Radio, Syracuse NY; 315 -446- 
8700; JIMFELLOWS@aol.com 

DIRECTOR-AT-LARGE (2nd Yr.): David N. Silver 
CET, JCS Inc., Cedar Park TX; 512-260-0258; 
d.silver@synopsys.com 

DIRECTOR-AT-LARGE (1st Yr.): Jeffrey Reeves 
CET/CSM, Samsung, Rancho Domingues CA; 
310 -537 -7000, ext. 131; jeffr@seala.samsung.com 

DIRECTOR-AT-LARGE (1st Yr.): Ernest Curtis 
CET, Curtis Electronics, New Hyde Park NY; 516- 
437- 6789; ECCurtistv@aol.com 

NESDA REPRESENTATIVE: Jack Hopson CET/ 
CSM, First Electronics Service, Omaha NE; 402- 
551 -4868; Fax 402 -551 -4870; jack@ 1 sttv.com 

ISCET CEO DESIGNATE: Alice Brown, ISCET, 
Fort Worth TX; 817 -921 -9101; iscetFW @aoLcom 

NIAS Board of Governors 
CHAIRMAN: James G. Rolison, Electromatic 

Computer Professionals, Portland OR, 503 -639- 
9399, Fax 503.639.8837; electrap@aol.com 

VICE CHAIRMAN: Roberta Chesney, Quality TV, 
Florida NY; 914 -651 -4451; Fax 914.651.2828; 
qelapsvc@ny.frontiercomm.net 

SECRETARY/TREASURER: Bill S. Abernathy; 
West Side Appliance Center, Ft. Worth TX; 817- 
923 -0263; Fax 817.924.0671; 
BILLAWSA @aol.com 

DIRECTOR -AT- LARGE: Tommy Failla, Dixie Jet 
Electronics, Metairie LA; 504-831 -3200; Fax 
504.837.0100 70343.72@compuserve.com 

IMM. PAST CHMN: Joe Lucido CSM, Acme 
Service Co., Montgomery AL; 334-264-2456; Fax 
334.264.4160 (Ext. 150); JoeLucido@aol.com 

Executive Director: Clyde Nabors, Fort Worth TX; 
817-921-9061; Fax 817.921.3741; 
CLYDENESDA @aol.com 

7'JI,cre can 
you go fv ... 
Hear industry news as it 
happens 
Request advice on specific 
needs from other servicers 
Locate hard -to -find parts 
Solve problems together 
Expose unfair business 
practices 
Receive NESDA and 
association news 

Help formulate industry 
standards 
Share unpublished 
warranty policies 
Participate in roundtable 
discussions 

73E! a . ar Anet 
the Professional Servicers' E-Mail Network 

Y'ult91 k i`? 
\f-SlJAnei Is a group of astute 
professionals ;% %Dl kin., together to 
improve th>r <fiérvice industry. 

Norc doe s ít rvor' ? 
Elect messages (c -mail) are sel)t 

hi the Internet to the A ISDAnet 
computer. Elie NEST).Anet computer 
s 'ls.: 1 then foi arils the message to 
other users. 

71_60 e7-Irt join? 
Any indeperolent ser k jeer Who is also 
a member of NESDA (The National 
Electronics Service Dealer \s,n. ) 

welcome, Th current membership 
also includes NESDA headquarter, 
and board of directors. manufacturers. 
field service reps, parts suppliers. 
warranty claims processors, service 
contract corn sanies_ national trade 
organii:uion,. arid association editors. 

lv1fh NESDAnet, you are rre tier "1he' wily one . 

7(4191 is ne'e'cít,4 Io 
Acomputcr. a modem, and a,uhseriptitm to al y on-line sen, ice 

that provides access to e-mail or the ótternet. 

70,0 i is fltt' cos ° 
tif)O per )ear for NI:SI)Aor \I:\S ulenthen. 

( tut Inc Atrinrri/ltion n)'h/trmGfine (le,n;,cc.t 

If uu're not NESDA member, yon-should be 
more information. .4o online !N 11'1t'L1.Jh'.c,/,l.r' )!1l.ON rite le,: 

NESDA 
2?uh West 13cn \ Street. Fort Worth. TX 76100 817-02 1 -O061 FAX t317 v21.3741 
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NESDA Industry Relations Report 

Service Summit Studies Warranty 
Payments and Industry Future 

The second annual Product Service Summit meeting did not resolve 
any major servicing issues. But it did provide some useful information. 
And it did advance the potential of this new forum to mutually benefit 

servicers, manufacturers, and consumers in the future. 

by Vic Gerry, Chairman, NESDA 
Industry Relations Committee 

On Saturday January 9, 1999 NES- 
DA hosted a "Product Service Summit" 
meeting between service industry lead- 
ers and the service representatives of 
major consumer electronics manufac- 
turers. 

This serious meeting about serious 
subjects was sandwiched between a 
continental breakfast and a luncheon 
provided by the NESDA Industry Re- 
lations Committee. 

SETTING THE TONE 
NESDA President Wayne Markman 

welcomed all participants, and ex- 
pressed appreciation for their support 
of this communications concept. He ex- 
plained the perceived need to examine 
many industry issues from the servic- 
ers' standpoint, and to try to fmd mutu- 
ally acceptable solutions. 

The meeting was chaired by the 
chairman of the NESDA Industry Rela- 
tions Committee, Vic Gerry. (A com- 
plete roster of participants is at the con- 
clusion of this report.) 

Chairman Gerry outlined a few of 
the many concerns facing independent 
servicers today, and the need to fmd mu- 
tually beneficial solutions. He also 
distributed a packet of materials, which 
included a copy of the Consumer Elec- 
tronics Warranty Claim Filing Require- 
ments. It also contained a questionnaire 
designed to collect information from the 
manufacturers about warranty opera- 
tions and procedures. He urged all man- 
ufacturing representatives to complete 
and return this questionnaire to the 
NESDA office. 

Mr. Gerry said that he wanted to cre- 
ate an accurate set of records on all man- 
ufacturers' warranty policies and proced- 
ures, as well as a listing of all current ad- 
ministrative personnel (including titles, 
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mailing and e-mail addresses, and phone 
and fax numbers. He asked that this in- 
formation be sent to him at his Long Is- 
land NY business address. 

The presubmitted agenda listed the 
following topics: 

1. Improving Customer Service: 
(a) faster turnaround 
(b) "soft services" 

2. Warranty Procedures: 
(a) standardization 
(b) corroboration 

3. Product and Parts Disposal: 
(a) adopting procedures 
(b) assigning responsibility 

4. The Future 
5. Parts Availability: 

(a) new products 
(b) older products 

SERVICING SEARS 
Prior to attacking the established 

agenda, industry concerns were relayed 
about the selling of branded products 
by Sears. 

Servicers noted that, generally, these 
sets are sold to Sears without a 
manufacturer's warranty, and are not 
supposed to be serviced by any com- 
pany but Sears. But in many instances, 
the consumers don't know this. It was 
alleged that some sales clerks added to 
the confusion by telling purchasers that 
the units could be taken to any au- 
thorized service center for repair. To add 
to the confusion, regular warranty in- 
formation is packed and delivered with 
some sets, advising consumers to call 
the manufacturer's authorized service 
centers for services. So, when the units 
are taken to an independent servicer for 
service that is withheld, the consumers 
were understandably angry with all par- 
ties involved: Sears, the manufacturer, 
and the independent servicer. The inde- 
pendent servicer was the only entity that 
was not a part of the profit- producing 
sale. Yet, he is the one who must ex- 

pend unreimbursable resources to try to 
placate and redirect a customer that 
might be lost because of the misunder- 
standings. 

The attending manufacturing per- 
sonnel were sympathetic to the plight. 
It was confirmed by most (except JVC) 
that the sale of their product to Sears 
was at a price that did not include war- 
ranty fulfillment. If they were to autho- 
rize their ASCs to perform the repair, 
they would incur a non -budgeted ex- 
pense to assume the retailers obligations. 

However, the consensus of opinion 
of those who sold product to Sears was 
that their number one priority was cus- 
tomer satisfaction. Rather than risk a 
lasting "black eye" for either them- 
selves, or their partners in service, they 
would pay their ASC's for such service 
under certain circumstances. If the set - 
owner has not been solicited, and either 
demands service from the ASC, or finds 
it a major inconvenience to return to 
Sears, the servicer may request autho- 
rization to service the product. In such 
cases, these good -faith breaches of writ- 
ten policy will be authorized, and if so, 
paid at regular warranty rates. 

The two exceptions to this general 
understanding were Yamaha, and JVC. 
Yamaha contends that, without excep- 
tion, their products are sold to Sears 
without factory warranty, and are to be 
serviced only by Sears. 

On the other hand, JVC sells its pro- 
duct to Sears with full factory warranty. 
So JVC treats all of its warranty claims 
alike, no matter where the products 
were purchased. 

IMPROVING CUSTOMER 
SERVICE 

As consumers and manufacturers de- 
mand quicker repair turnaround times, 
servicers expect - and are expected - 
to meet these needs. Yet, many factors 
that stymie faster service are beyond the 
servicer's control. To meet the demands, 
servicers need prompt access to parts 
and service information, plus more 
timely responses from manufacturers' 
technical support people. Clearly, we 
need to work together to assist each oth- 
er in this area. 

The group discussed the value of 
manufacturers' "hands -on" telephone 
technical assistance lines. It was also 
noted that some servicers pass out the 
tech -assist numbers to non -authorized 
service centers, and even to consumers. 
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Pictured above, seated clockwise from far left, are: Vic Gerry (NY), NESDA IRC Chair; Wayne Markman (CT), NESDA President; Peter Junger; Nintendo; 
Jack Zupko, Panasonic; Steve Camulli, Sony; Chuck Painter, Mitsubishi; Ed Nevins, JVC; Glen Yamashita, Mitsubishi; Wayne Nichols, Philips; Steve Zell, 
Thomson; Bob Masa (OH), NESDA; Howard Liberman, SFS; Paul Mierzwa, Pioneer; Bill Pugh (CA), NESDA; Bob Sawyer; Zenith; Ken Griffey, Zenith; 
Michael Snead, Hitachi; Charles Schaefer, Sharp; Larry Tinkler, Pioneer; John Suh, Daewoo; Car Brown (MA), NESDA; George Weiss (IL), NESDA; Leo 

Cloutier (CA), NESDA; Mike Webber (TX), NESDA; Walt Herrin, Hitachi; and Amy Stine, Affina (for Hitachi). At lower right is Kazuaki Nemoto, Hitachi. 
Also participating hut not pictured was Curt Sidles of Yamaha. 

Some ASCs even sometimes use the 
service for routine problems that should 
be uncovered during routine trouble- 
shooting. Obviously, this subverts the 
intended purpose of the lines, and di- 
lutes the effectiveness. 

Unfortunately, many servicers are 
not adequately prepared when request- 
ing this type of service. Basic trouble- 
shooting, at least, needs to be done be- 
fore the call, and schematics and test 
equipment should be ready for imme- 
diate referral during the conversation. 
NESDA agrees to promote this respon- 
sible approach to hands -on tech -assist. 

Manufacturers also are interested in 
determining the success of their tech - 
assist services. They want to know, of 
course, whether the assistance that was 
offered actually solved the problem. 
But, if it didn't, they also want to know 
what the servicer did to effect the re- 
pair. The Industry Relations Commit- 
tee agreed to develop and promote a 
fax -back form to provide feedback on 
the technical assistance experience. Ser- 
vicers should be willing to help the 
manufacturers determine the accuracy, 
and effectiveness of the information 
offered on the help -line. 

SOFT SERVICES 
As consumers acquire more high - 

tech, multi- featured products, they are 
facing ever -increasing problems in in- 
stalling them, and connecting them to- 
gether. Servicers did not participate in, 
and thus did not profit from, the sale or 
purchase of the product. Though servic- 
ers are most qualified to provide this ìn- 

ProService Magazine July. 1999 

structional assistance, they cannot as- 
sume this responsibility without reim- 
bursement. Since consumers are de- 
manding more instructional service, but 
neither the consumer, retailer, nor manu- 
facturer are willing to pay for services 
without a documented parts failure, how 
will this important niche be filled? 

Manufacturers seem to recognize 
that these types of issues will increase 
as technologies proliferate. 

Thomson's Steve Zell described his 
company's new "Get Connected" pro- 
gram, where customers are referred 
through an 800 number to ASCs for in- 
stallation assistance. Thomson advises 
customers that there will be a fee for 
this service. 

Bob Sawyer of Zenith noted that Ze- 
nith also refers customers to independ- 
ent servicers for these types of services 
on projection installation, also with in- 
formation that a fee is required. 

REDUCING RED TAPE 
Manufacturer warranty concessions 

pose a major problem for authorized 
servicers who perform in- warranty ser- 
vice. When consumers contact servic- 
ers with an out -of- warranty product, 
and are refused prompt service, they 
vent their anger on the servicer. Then, 
after the consumer contacts the manu- 
facturer, and is granted a financial con- 
cession toward the repair, the servicer 
appears even more to be the "bad guy." 
Then, not only does the service center 
lose potential profits on the full cost of 
the repair or parts, but they sometimes 
also lose a customer. 

The Industry Relations Committee 
recommended that special authoriza- 
tions for such accommodations be faxed 
to servicers prior to the client request- 
ing service. The fax should spell out 
clearly what the concession involves and 
what is, and is not covered. This will 
show clients that servicers are not mak- 
ing these concessions, but are honoring 
the manufacturers decisions in these 
matters. This will speed up the process 
and insure proper reimbursement. Most 
of the manufacturers indicated they will 
consider this type of procedure. 

WEB -BASED TECH SUPPORT 
Servicers who need to prepare them- 

selves to service digital circuitry, 
HDTV, and other high -tech, multi -fea- 
tured consumer products, must look to 
the manufacturers for assistance. Most 
of the manufacturers recognize this 
need for more prompt availability of 
service manuals, technical information, 
and training. Many meeting participants 
anticipate that web -based services will 
be the answer in the near future. 

Most manufacturers are or will be pro- 
viding technical support via the Internet 
on the World Wide Web. NESDA and the 
Industry Relations Committee recognizes 
the value of these web -based services. 
Almost certainly, servicers who want to 
be factory authorized in the future, will 
have to upgrade their computer systems. 
Their systems must be capable of han- 
dling large files containing images for 
download, including schematics, parts 
lists, repair databases, etc. 

(cont'd. on next page) ar 
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a (cont'd. from p. 5) 
It is imperative that the service com- 

munity gear up for these new services. 
This committee strongly recommends 
the integration of hot -links on the mem- 
bers -only sections of the NESDA web 
page (www.nesda.com), to connect to 
all manufacturers' sites containing ser- 
vice- related information. NESDA.com 
can thus provide a "door" to the techni- 
cal services world for all manufacturers, 
and can be a powerful tool for servicers 
in getting important service informa- 
tion, fast. Cultivation of these types of 
services will be imperative to the suc- 
cess of many in the service business. 

Steve Camulli of Sony reminded at- 
tendees that the Consumer Electronics 
Manufacturers Association (CEMA) 
has developed standards for electronic 
service data. Servicers eagerly await the 
implementation of these standards so 
there will be a universal format for all 
manufacturers' electronic service data. 

AUTOMATIC WARRANTY 
CORROBORATION 

Servicers are often forced into the 
unpopular (and unprofitable) role of be- 
ing warranty "police." If they reject a 
consumer who has no proof- of -pur- 
chase, they stand to irritate and lose a 
customer. And, if they accept a fraudu- 
lently contrived bill -of -sale, or unknow- 
ingly accept a set that was sold more 
than once by the retailer, they stand to 
lose payment for the repair. 

To combat this, Thomson introduced 
the imbedded "warranty clock" into con- 
sumer products. This has been a tremen- 
dous help in verifying first -use dates, and 
thus consumers' warranties. Many servic- 
ers believe that this warranty clock, or 
some equally effective system, should be 
adopted as an industry standard. Mr. Zell, 
of Thomson, wishes to send information 
on the operation of the "warranty clock" 
to all the other manufacturer participants 

of this meeting. 
Otherwise, this topic did not produce 

any tangible solutions at this time. 

PRODUCT AND 
PARTS DISPOSAL 

Servicers are beginning to feel the 
brunt of the responsibility for legally dis- 
posing of products they do not manufac- 
ture, sell, purchase, or consume. When a 
servicer exchanges a defective picture 
tube, even one that is still in warranty, or 
is left with an abandoned chassis, the dis- 
posal problem is becoming an increas- 
ingly expensive headache. 

What role will the manufacturers 
play in the mandated and costly dispos- 
al of abandoned products, and /or their 
components? Should the disposal of 
chassis, picture tubes, batteries, lead, 
etc., be the responsibility of the con- 
sumer, servicer, or manufacturer of the 
product? If it's the servicer, how will 
he be adequately reimbursed for the 
many expenses involved? 

Some manufacturers do have CRT -re- 
turn procedures in effect, which do not 
impose undue costs on the servicer. But 
not enough manufacturers have them, 
and the programs aren't as inclusive as 
they should be. CEMA is collecting data 
about laws in individual states regarding 
environmental regulations. 

This important, and extremely cost- 
ly issue was mostly left unresolved. 

FUTURE OF THE INDUSTRY 
With the convergence of consumer 

electronics and computer products, we 
must raise the competencies of our ser- 
vice centers. A+ certification will be a 
requirement for many service opportun- 
ities. New products will require a new 
set of competencies. As servicers, we 
need to find a way to let the manufac- 
turers - and the rest of the consuming 
public - know that we are qualified to 
service these new -technology items. A 

11oro c- iivaiLlaÑ e 

Interactive Study Modules Using Electronics Workbench 
"Hands -on" study guides offer interactive simulation, and include 

multiple- choice questions that make use of the virtual lab capabilities 

Note: Student Electronics Workbench is required for use with Study Guides 

Member /Student Member 
Student Electronics Workbench, Version 5.0 $69.95 ea. 
Associate Interactive Study Guide $39.95 ea. 
Consumer Study Guide $49.95 ea. 
Industrial Study Guide $49.95 ea. 

For ordering Information, call ISCET at 817/921 -9101 

Non -Member 
$89.95 ea. 
$49.95 ea. 
$59.95 ea. 
$59.95 ea. 

6 

discussion of how best to market our- 
selves indicated that the term, "TV ser- 
viceman" may not be as attractive to the 
consumer of services as, possibly, "Dig- 
ital Systems Specialist." Charles 
Shaefer of Sharp indicated the impor- 
tance of "perception." The title of the 
technician must reflect the service cen- 
ter's willingness, and ability, to embrace 
the service of leading -edge products. 
This would include the use of leading - 
edge products, like computers, and 
state -of -the -art test equipment. 

TO BE CONTINUED ... 
Unfortunately, the meeting was lim- 

ited to just three hours. A lot of infor- 
mation was covered in the compressed 
timeframe. But there are so many more 
questions begging to be understood, 
while the topics actually discussed are 
in need of more amplification - and 
more resolution. But, it was a welcome 
and refreshing opportunity to express 
some of the service industry's concerns 
to the people who can positively influ- 
ence the results. 

A consensus of the participants 
seemed to indicate that these types of 
discussions are beneficial to all invol- 
ved, and that this dialog should be con- 
tinued. It was suggested that the next 
two meetings be scheduled for late 
spring, and again during the NESDA 
convention this August in Dallas TX. 

ROSTER OF PARTICIPANTS 
Following is a listing of the partici- 

pants at the Manufacturer /Service Sum- 
mit Meeting, Jan. 9, 1999, Las Vegas 
NV. The manufacturing company ser- 
vice representatives were as follows 
(listed alphabetically by company): 
Daewoo Electronics Corp., Lyndhurst 

NJ, John Suh, Senior Service Mgr. 
Hitachi Home Electronics (America), 

San Diego CA, Walt Herrin, NSM; 
Kazuaki Nemoto, Senior Engineer, 
Service; Michael Snead, Technical 
Services Mgr.; Amy Stine, Account 
Mgr., Technology Industries Group, 
Affina, Peoria IL (Hitachi consumer 
relations company) 

JVC Service & Engineering Co. of 
America, Edward Nevins, General 
Mgr. Service Division, Fairfield NJ 

Mitsubishi Consumer Electronics 
America, Chuck Painter, Technical 
Support Mgr., Braselton GA; Glenn 
Yamashita, Consumer Relations 
Mgr., Irvine CA 
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Re. The Manufacturer Nintendo of America, Redmond WA, 
PeterJunger, VP Field Services 

Panasonic Services Co., Secaucus NJ, 
Jack Zupko, VP /GM, Consumer Ser- 
vice Sector 

Philips Consumer Electronics Co., 
Jefferson City TN, Wayne Nichols, 
Mgr. Field Service Operations 

Pioneer Electronics Service, Long 
Beach CA, Larry Tinkler, VP Service 
Operations Div.; Paul Mierzwa, Mgr. 
Warranty and Service Operations 
Administration 

Sanyo Fisher Service Co., Lamont IL, 
Howard Liberman, Field Service 
Representative 

Sharp Electronics Corp., Romeoville 
IL, Charles Schaefer, VP Service & 
Parts Group 

Sony Electronics Inc., Oradell NJ, 
Stephen Camulli, Zone Mgr., Field 
Service Operations, Consumer Au- 
dio /Video Products Group 

Thomson Consumer Electronics, 
Indianapolis IN, Steve Zell, Mgr. 
Consumer & Product Services, Mar- 
keting & Sales, Americas 

Yamaha Electronics Corp. USA, Bue- 
na Park CA, Curt Sidles, NSM 

Zenith Electronics Corp., Glenview IL, 
Robert Sawyer, Director Technical 
Services;(HuntsvilleAL); Arlen (Ken) 
Gri, f)`ey, Dir. Consumer Services Sales 
& Marketing (Huntsville AL) 

The service representatives were: 
Wayne Markman, President, NESDA, 

Markman TV Hamden CT 
Mike Webber CSM, NESDA Vice Presi- 

dent, Rucker's TV, Fort Worth TX 
Vic Gerry, Chairman, NESDA Indus- 

try Relations Committee, Page TV, 

Bethpage NY 
Carl Brown, Audio Metrics, New Bed- 

ford MA 
Leo Cloutier CSM, Electronic Service 

Center, Los Angeles CA 
Robert Masa CSM, Electra Sound, 

Parma OH 
Bill Pugh, High Tech Video Service', 

Sacramento CA 
George Weiss CSM, Bell TV, 

Chicago IL 
Wallace Harrison, NESDA Publica- 

tions Editor, Fort Worth TX 

About the Author: Besides chairing NESDA's In- 
dustry Relations Committee, Vic Gerry is owner 
of Page TV in Bethpage (Long Island) NY. He is 
a past president of his local and state trade 
associations, and a former NESDA Region 2 dir- 
ector. He may be reached at 516 -931 -7617, or 
via e -mail at: NESDAirc@aol.com. t 

Talking to a Manufacturer 
Who Cares to Listen 

At one time, the product service industry was regarded by most 
manufacturers as "a necessary evil." But more and more, the 

smarter people in manufacturing are implementing a "partnership" 
atmosphere between themselves, and the servicers who come in direct 

contact with - and influence - their customers. 

by Wayne Markman, 
President, NESDA 

At the 1998 National Professional 
Service Convention, held in Orlando last 
August, Thomson Consumer Electronics 
Corp. won a major NESDA award. The 
company was named as the National 
Friend of Service for the 1997 -'98 year. 
The FOS award is presented annually to 
the company that made the most out- 
standing contributions to the product ser- 
vice industry during the preceding year. 
Like most of the prior winners of this 
prestigious award, Thomson achieved 
this honor for some old- fashioned rea- 
sons: they earned it. 

INVITATIONS TO SHARE 
Last October, Thomson CEC held its 

second Service Industry Partnership 
Conference. Servicers from various 
parts of the country were invited to par- 
ticipate in frank discussions regarding 
the relationship between independent 
servicers and Thomson. The purpose of 
the meeting was to provide Thomson 
personnel with direct insights to the is- 
sues affecting the service industry. Th- 
omson personnel also wanted to know 
how they and their service network 
could better help each other in this ever - 
changing, ever -challenging business. 

Servicers in attendance were: Leon 
Kleinschmit CSM, Millard Electron- 
ics, Omaha, NE; Harry Boguch, Har- 
ry's Electronic Service, Bellevue, WA; 
Mike Webber CSM, Rucker's TV, Fort 
Worth, TX; Steve Kaplan, Sterling 
Electronics, Lincoln Park, MI; Jim 
Mcnees, H.H. Gregg Service, Indianap- 
olis, IN; Bill Simms, Bayard Electron- 
ics, Dallas, TX; Andy MacPherson, 
Lakes Electronics, Ft. Lauderdale, FL; 
Jerry Raines CET /CSM, Ford Elec- 
tronics, North Little Rock, AR; Pete 

Partain CSM, Modern Appliance, 
Homewood, AL; Richard Mildenberg- 
er CET, Entertainment Electronics, 
Oceanside, NY; Randy Whitehead 
CSM, Service West, Salt Lake City, UT; 
and Wayne Markman, Markman TV, 

Hamden, CT. 
We were welcomed by Steve Zell, 

Mgr. of Consumer and Product Servic- 
es, and Charlie Jost, Mgr., Warranty and 
Technical Services, along with the heads 
of each service- related department. 

MAJOR CONCERNS 
Prior to the meeting, servicers were 

asked to submit suggestions on topics to 
be addressed. A listing of these topics, 
submitted by both the servicers, and 
Thomson personnel, was then distribut- 
ed to each attendee. These items were: 

Warranty Clock: (1) Do Service Cen- 
ters understand how it works? (2) How 
will it benefit the Service Industry? 

Technical Training: (1) What medi- 
um is most desired: video tape, com- 
puter- based, paper manuals, etc.? (2) 
What is the best way to handle digital 
training? 

Quality Of Service Program: (1) 
Should there be a bonus for in -home 
service? (2) Is everyone getting their 
money's worth with the current bonus 
program? (3) Is there a way we can do 
it better? 

According to NESDA, we lost 22% 
of our servicer base last year. What can 
be done to reverse this trend? 

One comment was made that there 
should be more "teamwork" between 
servicers and manufacturers. Are there 
any suggestions? 

Increasing servicer compensation: 
(1) Mark -up on warranty parts; (2) Pay 
for `soft failures'; (3) COD rates for 
concession repairs; (4) Pay more for ex- 

(cont'd. on next page)zar 

ProService Magazine July, 1999 7 

www.americanradiohistory.com

www.americanradiohistory.com


tended contract service. 
Serviceability issues: (1) VLS and 

PTV product; (2) HDTV/Digital; (3) 
What happened to the chassis ex- 
change? (4) What warranty claim prob- 
lems are being encountered, and what 
can TCE do to fix? 

How does our industry develop a 
mutually beneficial relationship be- 
tween the manufacturer, the retailer, and 
the service center? 

How can service centers reduce or 
eliminate product returns? 

What should be the functions of the 
Premier Service Center? 

Disposal of defective CRTs: is it a 
problem for the service industry? 

What problems are servicers having 
with TCE service contract service? 

How can TCE improve communi- 
cations with the service centers, both 
outgoing and incoming? 

The term `Home Service': does it 
cause problems with consumers? If so, 
how can we better communicate what 
we all mean by `home service'? 

Do we have any parts issues? Is 
Thomson properly communicating or- 
der- status to our service centers? 

How can manufacturers help servic- 
ers to recruit qualified technicians? 

Electronic Service Information 
(ESI): (1) How best to format? (2) What 
are best methods to distribute it? (3) 
Any other issues /problems with ESI? 

IN -DEPTH DISCUSSIONS 
The meeting began with the moder- 

ator asking the servicers present to pri- 
oritize the issues presented. 

Not surprisingly, the number one pri- 
ority among servicers were the payment 
issues. The parts -markup issue, and the 
need to increase rates were discussed in- 
depth. Servicers stated that increasing the 
reimbursement for in home service was 
the most important, due to the high cost 
of delivering service in the field. 

Thomson, and many other manufac- 
turers, are increasingly concerned about 
the high cost of product- returns. Servic- 
ers pointed out that we are in a position 
to help reduce the unnecessary return 
of products. 

Serviceability issues were also ex- 
plored by all. Servicers explained the 
value of the removable light box in pro- 
jection television. Servicers also ex- 
plained the need to be able to remove 
the chassis assemblies, and to utilize test 
fixtures to reduce the removal of heavy 
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televisions and picture tubes. 
Servicers explained that, due to 

changes in our industry, service centers 
have had to become extremely efficient 
in order to survive. This increased effi- 
ciency demands that service facilities 
not spend an inordinate amount of time 
with red tape. Requests that TCE 
streamline procedures involving cus- 
tomer relations were explored, and TCE 
agreed to make changes in this area. 

Another discussion item was the ac- 
cessibility of the access port when chip- 
per check is needed. Servicers would like 
easier access, possibly an infrared port. 

Servicers would like to see Intemet- 
access to many servicer aids. TCE peo- 
ple said the company is working to be on 
the Internet for servicers. Information 
such as warranty eligibility, claim- status, 
and possibly the ability to correct claims 
online, would be good for everyone. 

The empowerment of servicers to 
make key decisions quickly was dis- 
cussed by all. TCE is looking to expand 
on the limited program that is in place. 

An auto fax system will be in effect 
soon, and more information about it will 
be forthcoming. 

We discussed the new technology 
that is on the horizon. TCE is well aware 
of the growing need for `soft services,' 
i.e., payment to servicers to solve non- 
failure- related customer problems such 
as sophisticated installations, customer 
product- education, and interfacing - 
problems with other equipment. 

Standardization is considered a vital 
issue for servicers. The group thought 
that NESDA should take the lead in 
calling for these badly needed all- indus- 
try standards. 

Many thought that Thomson's war- 
ranty clock should become an industry 
standard for warranty corroboration. The 
servicers expressed a need to support this 
concept, and try to get other manufactur- 
ers involved with this technology. All 
agreed that the clock will be beneficial to 
both servicers and manufacturers. 

CRT disposal problems exist in 
some areas of the country, but not in 
others. TCE requested that servicers 
inform them of any laws or local ordi- 
nances affecting such disposal. 

Servicers expressed opinions that 
they are in a good position to assist con- 
sumers in getting the best out of their 
equipment through the use of related 
accessories. The sale of accessories is 
good for everyone, manufacturers, ser- 

vicers, and consumers. 

HIGH EXPECTATIONS 
In closing, I offer my sincere appreci- 

ation to Steve Zell and Charlie Jost of 
Thomson. They are taking very welcome 
bold steps to make our industry better for 
servicers, manufacturers, retailers, and 
consumers. I also issue a special thanks 
to Cathy Spratt at Thomson who orga- 
nized the event, and worked tirelessly to 
make it a huge success. 

These industry partnering meetings 
by Thomson are the best industry events 
that I have ever attended. The reason for 
this was the attitude of everyone in- 
volved. This was not just lip- service to 
a "necessary evil." I got the strong im- 
pression that Thomson officials not only 
desire servicers' input, but they also put 
a high value on it. When we were talk- 
ing, this "Friend of Service" was really 
listening. 

Of course, the real proof will be if 
Thomson implements the ideas and con- 
cepts discussed. If the results of last year's 
meeting is any guide, we will be a better 
industry after this year's meeting. 

I fervently hope that other manufac- 
turers will see how effective it can be for 
manufacturers and servicers to honestly 
and openly discuss issues that affect our 
respective segments of the industry, as we 
serve our mutual customers. 
Editor's note: Wayne Markman, in addition to 
being president of the National Electronics Ser- 
vice Dealers Association, headquartered in Fort 
Worth TX, is also the owner /manager of Mark- 
man TV/Electronics in Hamden CT. f 
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A Manufacturer's View: Guest Editorial 

Hitachi: Winding Up 
for Service Support 

There is no "winding down" for a company that is dedicated to 

customer support. Hitachi's new NSM is dedicated to remembering his 
roots, and working together for mutual success. What else would you 

expect from a "country boy" who still winds his watch? 

by Walt Herrin, National Service 
Manager, Hitachi Home Electron- 
ics (America) Inc. 

Editor's note: The following is edited from a 

speech delivered during the Hitachi -sponsored 
breakfast, NPSC '98, Orlando FL, Aug. 15,1998. 

As some of you know, there have been 
many changes in the Hitachi service or- 
ganization over the past year or so. For 
one thing, our company has relocated 
from Atlanta to San Diego. During the 
early parts of the move, I frequently test- 
ed Murphy's Law (whatever can go 
wrong, usually does). However, I'm 
pleased to report that, finally, all is well. 

Lately, though, I've come to the con- 
clusion that being a national service 
manager is a lot like getting married: 
it's great for the first two weeks. But 
even beyond that, there is a reward to 
meeting the challenges, and the commit- 
ments you've made. 

PROUD TO SERVE 
With very few exceptions, Hitachi's 

National Service Division is brand new. 
You might say we've rebuilt, from the 
ground up. Most of our service division 
management staff has also changed. 
With the possible occasional exception 
of Yours Truly, we are a strong and en- 
ergetic management team. 

I love being able to participate in the 
annual National Professional Service 
Conventions. It gives me an opportuni- 
ty to see how much the members' ba- 
bies have grown. It also lets me visit 
with many of my old and new friends 
who I don't get to see any other time. It 
also stirs many fond memories, such as 
the one I share with you now. 

A PERSONAL RECOLLECTION 
I was saddened to learn that Mr. E. 

H. Norman, of Norman's Electronics in 
Atlanta GA, passed away during the 
past year. 
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When I was 22 years old, a young pup 
not yet dry behind the ears (or between 
them) I took my first job with a manu- 
facturer in Atlanta. At the time, I had nev- 
er driven on a 4 -lane highway, and had 
never seen a building taller than three sto- 
ries. Also, at least in my life, indoor 
plumbing was a relatively new concept. 

I was a country boy in the big city. 
But I was a "field engineer," and part of 
my job was to visit service centers. I was 
supposed to help the owners and techni- 
cians with their technical problems, ad- 
ministrative difficulties, or whatever. 

Finally, when I courdn't put it off any 
longer, I paid a nervous visit to Nor- 
man's Electronics, the largest service 
center in the area. 

Now, it was easy for a country boy to 
be intimidated at that young age. Many 
seasoned veterans of the business had al- 
ready taken a certain amount of perverse 
delight in practicing their skills on me. I 

feel that I personally trained some of the 
best intimidators in the business. 

Except for Mr. Norman. From my 
first visit to my last, he welcomed me 
openly, warmly, and without malice. He 
spoke to me as an equal, and treated me 
with a respect that was certainly not 
earned yet, though it was warmly re- 
ceived. He talked and I listened; he 
taught and I learned. 

Few people, if any, know the tremen- 
dous influence this gentle man had on 
my life and my career. Mr. Norman 
didn't even know it. Interestingly, I nev- 
er even knew his first name. I knew him 
as "Mr. Norman" when I was 22, and 
he remained "Mr. Norman" to me 
throughout his lifetime. 

(cont'ct on nest pate) W 

8.9c/Minute 
Anytime! Believe it! 

NESDAfone, NESDA's new long distance program 
through MCI /WorldCom, offers ... 

interstate rates of 8.9 cents 
per minute 
(slightly higher for in -state calls) 

good anytime, every day 
billing in increments of six 
seconds 
calling card rate of only 17.5 
cents per minute - and no 
surcharges (unless using a 

public pay phone) 
available for home as well as 
business; friends and neigh- 
bors, too. 

no -cost switching from other 
carrier 
monthly fee of only $2 per - 
line, per -month for 800 or 888 
service 
Caddi fee f<:1 

rate negotiable for high 
volume 
no contracts; quit at will 
only $12 per month of L.D. 
usage to qualify (otherwise, 
$4.95 sircharrie). 

$20 Finders Fee: Ree a $20 check from Gieood Communication 
for eact?i new customer you recruit for the.' 

NESDAfone Pian who remains a customer for at least two months. 

To sign up, or get more information, call: 
Glenwood Communications 

800 -460 -2242 
Ask for the NESDAfone Plan 
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ON SALE: 

32 Things to 
improve Ymir 

Smite Minims 
Buy the First 2 
ata Discount.. 
1. NESDA Membership 
2. NESDAnet 

Get the Next 24 
FREE! 

PLUS: 
3. Low Bankcard Rates 
4. Contact with Manufacturers 
5. Free Classified Ads 
6. Legislative Input 
7. Business Information 
8. Web Site Presence 
9. Public Relations 

10. Informative Newsletters 
11. Industry Magazine 
12. Special Industry Alerts 
13. Annual Resource Directory 
14. Service Center Agreement Guide 
15. Professional Interest Divisions 
16. Code of Ethics 
17. Outlets for Opinions 
18. Annual Membership Meeting 
19. Alliance of State Associations 
20. Help for NLA Parts 
21. Service Assistance Forums 
22. Business Information 
23. Internet Consumer Referrals 
24. Networking Opportunities 

GetAccess to More: 
25. Annual Convention 
26. Service -Related Trade Show 
27. Management Seminars 
28. Technical Seminars 
29. Technical Aids 
30. Group Insurance 
31. Business Forms 
32. Professional Certification 

- SPECIAL OFFER - 
for New Members 

NESDA Membership, normally $120/ 
yr. NESDAnet: $60/year 

Full Package: just 
$150fiistyear. 
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It is said that a man never stands so 
tall as when he stoops to help a child. 
So I'd like to take this opportunity to 
say, "Thank you for standing so tall, Mr. 
Norman." Thank you for taking a 22- 
year -old boy under your wing and 
pointing him in the right direction. 

REMEMBER YOUR ROOTS 
It's said that, "To remember is to un- 

derstand." A good judge remembers 
what it was like to be a lawyer. A good 
editor remembers being a writer. A good 
parent remembers what it was like to 
be a child. 

I was a technician for many, many 
years, and the owner of a service com- 
pany at one time. I remember the frus- 
tration of spending hours, and some- 
times days, trying to fix a particularly 
difficult problem. I also remember the 
sense of satisfaction and achievement 
when I finally succeeded. 

I remember the delicate balance be- 
tween late receivables, and early pay - 
ables. And I remember justifying to cus- 
tomers, on behalf of the manufacturer, 
why a part is on backorder, or why their 
product broke again 3 weeks, or 3 
months, or sometimes 3 years later. 

I remember because these are the 
fundamental building blocks, the basics 
of life in the service community. I re- 
member, and I understand. Back then, 
it was my job to fix things that were 
broken, whether it was a customer, or a 
television set. That's still my job. 

SIMPLICITY WORKS 
That's why I'm not trying to wow 

you with rhetoric. And I'm not talking 
about any dreams, or visions of re -shap- 
ing the industry. I think that sometimes 
we get so caught up in such things, that 
we forget what brought us here. 

I'm a simple man, with a simple ob- 
jective. I want to get back to the basics, 
and address the fundamental services 
we provide as a service support organi- 
zation. These essentials are: prompt, 
efficient warranty payments; increased 
order -fill, and reduced parts backorders; 
sensible, servicer- friendly customer -re- 
lations; efficient field- support; and a 
technical training and support organi- 
zation second to none. 

Most importantly, I want to keep 
honesty and openness as the foundation 
of the Hitachi National Service Divi- 
sion. That's my simple dream, and that's 
my simple vision. 

INDEPENDENT TRUST 
We believe in the independent parts 

and service system. That's why we 
strengthened our ties with our indepen- 
dent parts distributors. That's why we 
provided all the quick -fixes and symp- 
tom -cause information we've devel- 
oped over the years to NESDA's web 
page, www.nesda.com. That's why we 
eliminated the "900" technical support 
for non- authorized servicers. All pro- 
fessional servicers need this informa- 
tion, and it's our job to see that you get 
it - and without any hassle. We're not 
here to dream about it, were here to 
roll up our sleeves and do it. 

Our people answer the phone with, 
"How can I help you ?" That's not an 
empty statement; that's our philosophy. 
I'm remembering, and I'm putting my- 
self back into your shoes - as techni- 
cians, and owners of service companies. 
We're not focused on the politically 
correct thing to do. We're focused on 
the right thing to do. 

EXTERNAL MOTIVATION 
Mark Twain pointed out that, "A 

watch doesn't wind itself, and doesn't 
regulate itself. These things are done ex- 
teriorly. And like the watch, outside in- 
fluences and outside circumstances 
wind the man, and regulate him. Left to 
himself, neither the man, nor the watch 
would get regulated at all, and the sort 
of time he would keep would not be 
valuable." 

We, and our industry, are a lot like a 
watch in this respect. As a manufactur- 
er, we - along with the people who buy 
our products - hope that the products 
we build won't break. On the other 
hand, most of you hope that they do. 
When you think about it, we are in two 
industries that appear to be at cross pur- 
poses with one another. But we're both 
wound and regulated by common out- 
side influences, and circumstances: our 
customers, and each other. 

WORKING TOGETHER 
Fred Allen (whoever he is) once said 

that, "A committee is simply a group of 
important individuals, who singly can 
do nothing, but who can together agree 
that nothing can be done." That might 
have been true for a long time. We've 
all seen committees come and go, with 
absolutely nothing accomplished as a 
result of their being. And the old watch 

(cont'd. on next page) er 
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NESDA Corporate Members 
B & D Enterprises 

Circuit City Stores, Inc. 
CQ Communications (ES &T) 

Diversified Parts 
Electro Dynamics, Inc. 

Electronic Software Developers 
Fidelitone, Inc. 

Gernsback Publications 
Hitachi Home Electronics (America) Inc. 

Howard W. Sams & Co. 
Independent Dealer Services, Inc. 
JVC Service & Engineering Co. 

KeyPrestige INS, Inc. 
Metris Direct 

Moore North America 
National Electronics Warranty (N.E.W.) 

Nintendo of America Inc. 
Pacific Coast Parts 

Peg Perego USA, Inc. 
Philips Service Co. 

Pioneer Electronics Service Inc. 
PTS Electronics Corp., Inc. 

Sencore, Inc. 
SFS Corporation 

Sony Service Company 
Tandy Retail Services 

Toshiba America 
VAC Service Corp. 

Warrantech CPS Corp. 
Wood Technologies International 

ISCET Sponsor Members 
American Commercial College 

Gemsback Publications 
High Tech Institute 

ITT Technical Institute 
Practical Schools Inc. 

Sencore Inc. 

kept ticking away, slower and slower 
losing more time each and every day. 

But all of a sudden, within the last 
couple of years, we've come out of all 
the committees with real progress be- 
ing made. Within NESDA and ISCET, 
that includes NESDAnet, the PRIDE 
program; national certification of appli- 
ance and electronics technicians; stan- 
dardization of electronic service litera- 
ture; and on, and on. And you, the pro- 
fessionals in the product service indus- 
try, through your leaders in NESDA and 
ISCET, made it happen. 

So now I think Mr. Allen (whoever 
he is) should redefine "committee." 
Now, it should read much like the de- 
scription of servicers uniting into your 
trade association: "a group of important 
individuals who, singly, can do nothing, 
but who can put aside their differences 
and, together, do anything." 

WINDING UP 
I reaffirm my pledge to continue my 

support, and the support of Hitachi's 
Service Division, to helping you suc- 
ceed at helping our mutual customers. 
I personally commit to keep winding 
this old- but - important watch, so that the 
time it keeps is always valuable. 

Servicing Issues 

Manufacturers' Depot Service Has 
No Place in a Partnership With 

Consumers or Servicers 

Generally, manufacturers earn discounts off servicers' normal rates. 
They pay less because they recommend that servicer for all of that manu- 
facturer's warranty service - and for out -of- warranty service on all those 
products, too. In modern times, however, out -of- warranty repairs are not 
assured. And an increasing number of manufacturers are sending more - 
and -more of their faulty products to depot service centers. Considering 
these conditions - plus the claims -filing red tape, the long wait for pay- 
ments, the rejected claims, etc. - do they still rate that deep discount? 

by Wayne Markman, 
President, NESDA 

Is "depot service" an oxymoron? 
Should "cherry pickers" pay more? 

As the owner of a service center, you 
know how expensive it is to do busi- 
ness nowadays. You know about the 
costs of service data, test equipment, 
parts inventory, technician salaries, on- 
going training, etc., in addition to all 
your other overhead costs. You know 
how tough it is to make a profit. 

If you set up as an authorized cam- 
corder warranty service center, you 
know that it's much tougher. You have 
the extra costs of specialized test equip- 
ment, more service data, and more train- 
ing. You need income from a certain 
amount of units, on a regular basis, to 
maintain the required skills, amortize 
your investments in parts stock, equip- 
ment, training, etc., and to cover an ap- 
plicable portion of your overhead. 

DWINDLING CATEGORIES 
Many of us are experiencing a de- 

cline in the carry-in units that we ser- 
vice. We know that this is due to sever- 
al factors. Newer units are more reli- 
able, The costs of replacement products 
are artificially low, and replacement be- 
comes a viable option over repair. Some 
manufacturers, and some service con- 
tract companies are funneling repairs to 
centrally located repair centers. This is 
unfair to both the authorized service 
center, and the consumer. 

THE UNREASONABLE REASON 
Depot service center owners may 

claim that depot service is a benefit to 

the consumers. Some depot service ad- 
vocates claim they can provide a com- 
petent and economical alternative to a 
local, authorized service center. They 
contend that local servicers are not 
properly prepared to service these units, 
and that the repairs are sometimes per- 
formed inadequately. 

Yet, it seems strange to me that a 
company that is deemed competent for 
certain repairs, is suddenly found to be 
incompetent for others. 

For instance, it's OK to send your 
trained and equipped tech fifty miles to 
service a complex projection TV set, or 
a 35 -inch unit that was too big to fit into 
a Mailboxes, Etc. package. But, accord- 
ing to them, your tech can't be trusted 
to do the same thing in your service 
center that the person at the depot will 
do to a malfunctioning camcorder. 

What about the consumer? Would 
the customers prefer to take their cam- 
corders back to the dealers they bought 
them from, or to their local service cen- 
ter? Or do they feel greater peace of 
mind in repackaging the unit and ship- 
ping it half -way across the country? 

Let's consider the typical camcord- 
er user. The camcorder is not an every- 
day -use item. It is used primarily for 
special events: Baptisms, Bar Mitzvahs, 
birthdays, weddings, European vaca- 
tions, the long- awaited cruise, etc. May- 
be a week (or less) before the event, a 
family member uncrates the camcorder 
from its storage box to charge the bat- 
tery and check it out. If he finds it 
doesn't work, he calls the store he 
bought it from, or the manufacturer's 

(cont'd. on next page) 1' 
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800- number. 
Unfortunately, the person at "custo- 

mer service" says that the unit has to be 
sent to a remote depot facility for repair. 

It doesn't matter that the repair might 
have been effected locally within a cou- 
ple of days. It doesn't matter if the prob- 
lem was a bad tape, or a tape inserted in- 
correctly, or a battery charger that 
wouldn't work. It doesn't matter wheth- 
er the cure might have been just a head - 
cleaning, or a battery replacement, or a 
myriad of customer -education situations. 

Maybe it has an actual failure that 
could be easily repairable at a local ser- 
vice center- before the big event. What 
matters now is that this product has to be 
sent somewhere else, and it won't be 
back in time. The real reason for purchas- 
ing the camcorder has been defeated. 

IN THEIR SHOES 
Would the customer have bought 

that brand of camcorder if he had been 
told in advance that, "if you have trou- 
ble, you just send it off to another city 
so you can get service that's better for 
you than doing it locally ?" Would the 
customer have purchased the service 
contract if they had been told up -front 
that, in the event of a problem, the cam- 
corder would have to be packed up and 
shipped out of state? 

But by not being told, might he con- 
sider the manufacturer and/or the retailer 
guilty of a "deceptive sales practice "? In 
either event, is he now likely to purchase 
another camcorder (or other equipment) 
from that manufacturer again? 

When he learns that a local authori- 
zed service center with a great reputa- 
tion was available - but not for him - 
how will he feel about the product, or 
the warranty? The consumer should at 
least have the option of competent, lo- 
cal service. 

DESIGNATING "PARTNERS" 
Manufacturers often bestow desig- 

nations of various degrees of excellence 
upon their authorized service centers 
that meet certain requirements (SES, Pre- 
miere, etc.). Perhaps it is now time for 
servicers to assign similar degrees of ex- 
cellence to manufacturers and contract 
companies. 

Such designations from servicers 
could consider whether they allow qual- 
ified local servicers to service the entire 
product line, not just what isn't shippable. 
Other criteria could be: prompt claims 
processing, negotiated warranty reim- 
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A Manufacturer's View: Guest Editorial 

Thomson: Partnering 
for a Better Future 

Looking toward the future, Thomson has formed some strategic 
alliances, and strengthened its partnership with its authorized service 

centers. Here is Thomson's vision for itself, and its ASCs. 

by Steve Zell, Manager, 
Consumer Product Services, 
Thomson Consumer Electronics Co. 

Editor's Note: The following is edited 
from a speech delivered during the Th- 
omson- sponsored luncheon at NPSC 
`98 in Orlando FL, August 14,1998. At 
that function, Steve Zell accepted NES- 
DA's award, bestowed upon Thomson 
as the 1997 -98 Friend of Service. 

Thomson Consumer Electronics 
(TCE) was again proud to be a part of 
the annual National Professional Ser- 
vice Convention. Personally, I want to 
acknowledge the contributions to the in- 
dustry by NESDA's outgoing president 
and vice president. At the same time, 
we congratulate the new leaders who 
will take NESDA into the new milleni- 
um. They and NESDA have Thom - 
son's best wishes for continued success. 

Many of the fortunate servicers who 
attended the convention also visited our 
booths at the ProService Trade Show. 
And we were pleased to continue our 

annual sponsorship of the Friday lun- 
cheon at NPSC. Personally, this was my 
first opportunity to address the service 
industry through this medium. 

"FUTURE" ON OUR MIND 
The theme of our exhibit at the `98 

trade show was "the past...the 
present...the future...and the future is 
here today." Our exhibit offered a taste 
of the present and future in terms of 
electronic servicing aids. At the core of 
this was the computer, which was cer- 
tainly no surprise. Our message was, 
"Be prepared for the future." 

So what is the future? 
Well, HDTV and other digital prod- 

ucts are emerging, and are going to be 
coming at us like a runaway freight 
train. Are you ready? It's certainly no 
surprise to any of you that HDTV will 
be introduced this year, although in very 
small numbers, and a slow roll -out. 
Many of you are preparing, and are ask- 
ing the right questions in preparing to 
service these great new products. More 

(cont'd. on next page) we 

bursement, parts profit and handling 
costs, competent technical assistance, and 
reasonable parts pricing. 

In return, "premium" companies 
could receive consideration when nego- 
tiating rates. Or owners of their products 
could get free loaner units. At the very 
least, those customers could get priority 
treatment from the service center, on both 
in- and out -of- warranty products. 

These are just some thoughts that 
come to mind on how a servicer could 
repay a company's trust and respect for 
their service centers through a "total 
commitment." 

Conversely, servicers need to put 
those who don't measure -up into a dif- 
ferent category. We might entice them 
to consider the benefits of "total 
commitment." The servicer of high -tech 
products cannot produce a profit on 

warranty work that is provided sporad- 
ically. Whatever increased expenses are 
incurred, those increased business costs 
must be passed on to the user of the ser- 
vice. Cherry -pickers must pay a 
correspondingly premium rate. 

SELECT PARTNERS CAREFULLY 
It is not in our best interests to be 

hostile to any manufacturer. But we 
must emulate them in making decisions 
in a businesslike manner, based solely 
on economic considerations. That 
means setting our rates on a profit -based 
system, and partnering with those that 
really want to mutually partner. 

About the Author: Wayne Markman is the owner 
of Markman TV service center in Hamden CT. 
He was elected president of NESDA in August 
1998. He may be reached care of NESDA, or by 
phone at 203 -776 -9123, or via e-mail at 
waynemtv@compuserve. corn. t 
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importantly, you will take advantage of 
the new business opportunities they will 
provide. 

I'm sure that many servicers won- 
der about the future of Thomson, and 
of these new emerging digital products. 
You want to know where Thomson is 
now, where are we going, and about 
ours long -term strategy. More impor- 
tantly, what about you as a servicer? 
What is your future? 

THOMSON'S STRATEGY 
In response to those questions, and 

as part of TCE's long term strategy, let 
me repeat a recent major announcement 
that Thomson released on July 30'h. The 
outcome of this announcement will help 
secure our future, in terms of bringing 
together video products (hardware), the 
telecommunications world, computers, 
and related software. 

On July 30, 1998, the French Gov- 
ernment and TCE announced a 30% part- 
nership arrangement with four well- 
known and respected companies that 
were chosen by Thomson. These partner- 
ships reinforce the strategic development, 
and the profitability of the company. They 
provide Thomson with technical, com- 
mercial, and industrial resources comple- 
mentary to our existing strengths. These 
four companies are: 

Alcatel, a French company and glo- 
bal leader of the telecommunications in- 
frastructure. This partnership will aid in 
the development of technologies for fu- 
ture digital home networks linking home 
electronic appliances (which is the heart 
of convergence between consumer elec- 
tronics and telecommunications). 

Microsoft, world leader in software. 
This partnership will significantly aid 
in the development and operation of 
digital and analog interactive television 
products and services. This covers built - 
in electronic guides, as well as the de- 
velopment and marketing of Internet 
television products. 

NEC, the world's second largest 
components supplier. They will provide 
flat panel displays, DVD ROM drives, 
and much more. 

DirecTV, world leader in Digital 
DBS Satellite Television. They are de- 
veloping a new generation of interac- 
tive digital receivers and advanced in- 
teractive services. They are also en- 
gaged in joint activities designed to ac- 
celerate the transition to terrestrial dig- 
ital television in the U.S. 

THE SERVICE OUTLOOK 
Now you can begin to see the picture 

of where Thomson is going with these 
emerging technologies and services. And 
guess what? They all center around tele- 
vision. That's where you come in. 

Who's going to service these high -end 
products of the future? You are - if 
you're taking the steps now to prepare. 

All of this change at Thomson does 
not come without some risk. However, 
we are deeply committed to making all 
of this happen in the coming months. 

We are still defining much of this, and 
still do not have all the answers. But we 
are prepared to ride the digital train into 
the future, and we want you to be aboard. 
Here is what we do know that you' ll need 
to do now. Of course, many of you are 
already prepared, and doing these things 
as a normal part of your business. 

By the way, those of you who got 
out of the antenna business may need 
to reconsider. With the coming of 
HDTV, the outdoor antenna business 
will surely get a shot in the arm. 

In the coming years, customers of 
these new emerging products will expect 
nothing less than top -notch service. Your 
preparation requires continued invest- 
ment in, and upgrading of, electronic 
tools and servicing aids, and to diversify 
where possible. In -home service will be 
imperative. You should make it a priority 
to attend manufacturers' training when it 
is offered. Attend local community col- 
leges for business courses to help you 
fine -tune your business skills. Take ad- 
vantage of NESDA and ISCET's own 
Certified Service Manager and Certified 
Electronics Technician opportunities. 

Thomson supports technician and ser- 
vice center certification, and lauds NES- 
DA's efforts in these areas. Our tech -line 
operation in Indianapolis is fully certi- 
fied. As we develop and introduce new 
service programs, we will seriously be 
looking toward technician, and service 
center certification programs. 

SIGNIFICANT CHANGES 
In the meantime, what has TCE been 

doing, and what will we be doing in the 
future to help strengthen the service in- 
dustry for this digital train? 

We are enforcing stricter new -prod- 
uct return -policies, designed to signifi- 
cantly reduce returns on Color TVs. 
Since July, 1998, our new program has 
forced this business back to servicers. 
This means that more products will be 

field- serviced by TCE- authorized ser- 
vice centers (ASCs). 

We have significantly expanded our 
premier service network. 

We are currently testing a program 
that empowers service centers to make 
concessions, right in their place of busi- 
ness, without contacting TCE. This will 
greatly improve customer satisfaction. 

We introduced electronic service in- 
formation (ESI) allowing us to reduce an- 
nual subscription costs. It also allows us 
to combine schematics, parts list align- 
ment instruction, bulletins, etc., into a 
handy electronic CD -ROM format. This 
CD is easy to navigate and use, and has 
great schematic print -out features. 

We are publishing ESI monthly, 
which includes Parts Finder II, Chip- 
per Check, and its enhancements, and 
an easier -to- reference electronic service 
center manual. 

We launched computer -based train- 
ing this year. 

We have reduced claim -processing 
red tape in terms of 10'h digit, CRT 
claims, and exception claims -handling, 
via improved pre -approval process. 

We listen to an annual Service Ad- 
visory Council. 

We are more aggressively pursuing 
modular service opportunities for high - 
end televisions to help promote in -home 
service, and customer satisfaction. 

We continue to support QOS pay- 
ment programs. 

In March of 1989, we canceled the 
toll -based 900- number technical -sup- 
port line for our ASCs. You spoke, and 
we listened. 

And last but not least, we added Th- 
omson's warranty clock feature to our 
products. This is designed to aid you in 
determining the warranty eligibility of 
products. 

These are a few of the steps we've tak- 
en this past year to make life better for 
you, and to prepare you for the future. 

THANKS FOR THE HELP 
In conclusion, I extend a big thanks 

to the independents, as well as the ASCs 
who keep our customers' products 
working. Thanks to you and NESDA 
for your continued support of Thomson - through the good times, and the 
sometimes - not -so -good times. Togeth- 
er we have survived the past and the 
present. Together, we will succeed into 
the future. 
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Convention Site Report 

NPSC 699 in Dallas: Knowledge 
and Fun at a Site to Behold 

Just because you come to the convention for the 
learning opportunities doesn't mean you can't have fun, too. 
Cosmopolitan/Western Dallas /Ft. Worth offers many reasons 

to bring the family for lots of lasting memories. 

by Amy Youngblood 

When you spend your time and mon- 
ey attending a convention, you want it to 
be memorable for a variety of reasons. 
You expect superior education, and you 
want memories of good times. For most 
participants, the annual National Profes- 
sional Service Convention (NPSC) has 
never disappointed in either regard. This 
year will be no exception. 

NPSC `99 will be held August 2 -7 
at the Hotel Inter- Continental in Addi- 
son, Texas. 

Each National Professional Service 
Convention is wealth of opportunities 
for everyone engaged in the product 
service industry. Whether you are a 
technician, owner, manager, or support 
employees. And it's also good for elec- 
tronics instructors, and people engaged 
in distributing and manufacturing. Ev- 
ery NPSC is an unparalleled opportu- 
nity to learn. 

EDUCATION AND NETWORKING 
Normally, there are more than a doz- 

en technical seminars - on the latest 
technology - presented by the top 
trainers at the major manufacturers. 
Management seminars range from busi- 
ness basics, to the newest methods. 
(Those seeking to certify their techni- 
cal or management skills may take ei- 
ther the CET or CSM exams.) There are 
structured- but -friendly forums where 
professional servicers can share their 
best ideas with each other. For most 
participants, the best part is the many 
opportunities to meet and share 
thoughts with other members from 
across the country, one -on -one. 

MEETING MFRS. & SUPPLIERS 
The two -day Annual ProService 

Trade Show (APTS) showcases prod- 
ucts and services that can save, or help 
servicers make money, or function bet- 
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ter professionally. Here you can meet 
representatives of manufacturers, dis- 
tributors, service contract companies, 
and other suppliers to the product ser- 
vice industry. (You can also win valu- 
able door prizes, donated by the exhib- 
itors, and dispensed by members of the 
Greater New York association who serve 
as masters of ceremonies.) 

Even more manufacturers, and some 
other suppliers, provide representatives 
to the Service Information Sympo- 
siums. These forums are designed to let 
servicers meet high -level service rep- 
resentatives of these companies to learn 
from each other's perspective, and try 
to resolve any lingering communica- 
tions problems. 

FOOD AND FUN 
Normally, there are many sponsored 

fun and food functions at each NPSC. 
This often includes a golf outing (also 
great for networking), frequent coffee 
breaks (also great for networking), 
breakfasts, lunches, and dinners (also 
great for networking). 

On Tuesday and Thursday, August 
3 and 5, Sharp and Philips, respective- 
ly, will host sumptuous dinner ban- 
quets. On Friday evening, August 6, the 
host Texas Electronics Association will 
sponsor a function to honor NESDA's 
many associated local, state, and re- 
gional associations. Saturday, August 
7, NESDA and ISCET will conclude 
with their annual Awards and Officer 
Installation Banquet (which is partial- 
ly funded by Gernsback Publications 
and Electronics Now). 

On Wednesday, August 4, all con- 
vention registrants will be transported 
to Southfork Ranch, the TV home of 
the Ewing family of "Dallas." You can 
relive the "who shot J.R. ?" days during 
the Sony- sponsored dinner gala. After 
a tour of the mansion, a trained gun- 

fighter will let guests try their skill at a 
quick -draw. You can also try your hand 
at being a cowboy by roping a mechan- 
ical calf. Later, the Tex -Mex buffet will 
include a strolling Mariachi band, fol- 
lowed by a Mexican dance group. 
Round out the evening on the dance 
floor with your favorite partner. 

EXPERIENCE NPSC AND TEXAS 
Addison, situated on the northeast- 

ern tip of the Dallas /Fort Worth 
Metroplex, is a dynamic part of the Dal- 
las community, and a place that can grab 
your attention and hold it forever. The 
facilities and amenities of the Hotel In- 
ter- Continental will assure you of a lux- 
urious vacation even if you never leave 
the property. And the friendly members 
of the Texas Electronics Association 
will serve as your hospitable conven- 
tion hosts. 

Following is a rundown of what you 
can expect to see, and experience in this 
renowned and exciting part of the Lone 
Star State. 

HOTEL INTER -CONTINENTAL 
The Inter -Continental carries on the 

tradition of its posh predecessor, the 
Hotel Grand Kempinsky. It tailors itself 
to the upscale convention crowd, and it 
shows in the detail, from the compli- 
mentary morning coffee, to the turn- 
down service at night. 

Choose from three restaurants: Le 
Cafe for breakfast and lunch a la carte; 
Monte Carlo for dinner with French and 
Italian Riviera influences; and The Ro- 
tisserie for snacks and light meals. 
Room service is available 24 hours a 
day. Stay for the Champagne Sunday 
Brunch, which starts at 11 a.m. in the 
Malachite Room. Cost is $32 per per- 
son. After -hours you are welcome to 
visit the Bristol Lounge with its piano 
bar and free hors d'oeuvres, or dance at 
Kempi's, the hotel nightclub. 

Those dedicated to exercise can 
work out in the Health Club, which fea- 
tures free weights, exercise bikes, and 
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high -performance equipment. The cost 
is only $5 per visit. Nearby are saunas 
and steam baths, lighted roof -top ten- 
nis courts, and indoor racquetball 
courts. Both the indoor and the outdoor 
pools include spas, too. And when you 
overdo, call the health club for an ap- 
pointment for a massage. Joggers and 
golfers can learn directions to the near- 
est courses from the concierge. 

And if business, not leisure, is on your 
mind, the Executive Express service is 

available for copying, faxing, secretarial 
work, computer access, lots of design ser- 
vices, and even a notary public. 

The Inter- Continental also offers a 
travel agency, car rental agency, limou- 
sine service, florist, gift and sundry 
shop, jewelry store, mens store, hair 
salon and video checkout service. 

Last, on Aug. 6 and 7, you can take 
in "Deadman a- Go -Go! ", a murder 
mystery dinner in Le Cafe. Sponsored 
by Murder Mystery Weekend, diners 
join in an evening of staged "murder" 
and sleuthing for clues, accompanied by 
professional actors. Everyone's encour- 
aged to dress up in '60s costumes for 
the night. Tickets for the dinner and 
mystery cost $39 each, the show only 
costs $19. Call 817 -572 -2212 for ad- 
vance reservations. 

CITY OF ADDISON 
Note: The Inter -Continental's con- 
cierge can provide information and 
make arrangements for visiting most of 
these attractions in Addison, Dallas 
and beyond. 

The town of Addison encompasses 
only 4.5 square miles, and holds 11,5(X) 

residents. Yet, it boasts more than 130 res- 
taurants - more restaurants per capita 
than any city west of the Mississippi. 

It is near several major Interstate ar- 
teries, and close to some great shopping. 
Within a 5 -mile radius sit 17 hotels, the 
upscale Galleria mall, Prestonwood 
Mall and Valley View Mall. These shop- 
ping meccas feature such renowned 
stores as Macy's, Gianni Versace, Lou- 
is Vuitton, Saks Fifth Avenue, Marshall 
Fields, Tiffany's, and Nieman Marcus. 

Also nearby is the Cavanaugh Flight 
Museum, home to more than 30 historic 
warbirds restored to their original flying 
condition. The Watertower Theater, in- 
side the Convention Center, features per- 
formances year -round. There's a come- 
dy club, and Addison sponsors the Sum- 
mer Theatre Festival series. Call 1 -800- 
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ADDISON for shows and schedules. 
Or, if you miss the Thursday dinner 

at NPSC, head east to visit the South - 
fork Ranch of "Dallas" TV fame. 

SEEING BIG -D 
Just south of Addison, the million - 

plus- resident city of Dallas beckons with 
a host of attractions, events, sights and 
sounds. The Convention & Visitors Bu- 
reau claims that, on any given night, 110 

live performances are presented in Dal- 
las. To help bewildered visitors, the bu- 
reau has set up a Special Events Hotline: 
214 -746 -6679. To organize the city a bit 
more, think in terms of districts: 

North Dallas: Closest to Addison, a 
restaurant, entertainment and shopping 
extravaganza, and home to the big malls 
such as The Galleria. 

Downtown: The business and histor- 
ical center of the city, with links to the 
Zoo and lots of cultural attractions. Here 
you can find Dealey Plaza and the Sixth 
Floor Museum, remembering the day 
President Kennedy was assassinated; 
There's also the Dallas Museum of Art, 
and the Morton H. Meyerson Sympho- 
ny Center. The Reunion Tower (that 
lighted ball so prominent in the Dallas 
skyline) is downtown, and it's open for 
dinner and cocktails. 

Deep Ellum /Fair Park: Deep Ellum 
is home for Dallas' avant -garde and the 
best place to find funky shops, cutting - 
edge music, and imaginative cuisine. 
Nearby is Fair Park, a collection of Art 
Deco -style buildings housing The Sci- 
ence Place, the Aquarium, the Coca - 
Cola Starplex Amphitheatre, the Afri- 
can American Museum, and the Muse- 
um of Natural History, among others. 

McKinney Avenue: Lovers of an- 
tiques and old architecture flock to 
McKinney Avenue, just north of the 
central business district. 

West End: Restored turn-of- the -cen- 
tury warehouses now house more than 
100 shops, restaurants and nightclubs, 
with strolling street performers and 
horse -drawn carriages, too. 

Greenville Avenue: One -of -a -kind 
shops, restaurants, pubs and clubs ap- 
peal to Dallas' young professionals. 

ALSO NEARBY 
Like to bet on horses? The Lone Star 

Park at Grand Prairie features races year 
round. Or "bet on the bull" at the Mes- 
quite Championship Rodeo in Mesquite, 
east of Dallas, on weekend evenings. 

The Texas Rangers baseball team 
will play evening home games in The 
Ballpark in Arlington during most of 
your stay. On Aug. 1 they take on the 
Kansas City Royals. On Aug. 2 -4 they 
play the Minnesota Twins. (Aug. 4 is 

Group Half -Price Night.) On Aug. 6 -8, 
they host the Toronto Blue Jays. 

Right next to The Ballpark is Six 
Flags Over Texas, an amusement park 
bigger than Disneyland, with rides and 
thrills, games and shows, food and fun. 
Tickets run $37.70 for an adult day pass, 
$1 8.86 for children under 48" tall. 

Across the freeway is Six Rags Hur- 
ricane Harbor, a huge water park that 
can quench your August -parched soul. 
Take the kids and shoot the Roaring 
Rapids, or relax in the Lazy River, two 
of the many slippery rides available. 
Tickets run $25.85 for adults and 
$12.92 for children. 

If outlet shopping is your bag, try 
Grapevine Mills, Texas's first outlet 
megamall, west of D/FW Airport, near 
the picturesque town of Grapevine. 

WHERE THE WEST BEGINS 
Wrap up your vacation with a visit 

to Fort Worth, home of NESDA and, to 
our unbiased eyes, the best the 
Metroplex has to offer. While firmly an- 
choring the west side of the Metroplex 
with big -city attractions, Fort Worth still 
radiates an old- fashioned Cowtown 
charm that appeals to first -time tourist 
and longtime resident. 

For more information, call the Fort 
Worth Convention & Visitors Bureau at 
817 -336 -8791. The Stockyards bureau 
is at 817 -624 -4741. The recorded events 
line is 817 -332 -2000. 

BRING THE SPOUSE AND KIDS 
Whether you do Dallas, Fort Worth, 

or any of the attractions in between, you 
can experience world -class modernism, 
or revel in old -west shenanigans. NPSC 
`99 is surely the thing to do in August, 
and the Texas D/FW Metroplex is the 
place to be. And it's a great place for 
the whole family. 
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1999 National Professional Service Convention iott ,, and Professional Service Trade Show to ̂ `'I "` Hotel Inter -Continental Dallas, Texas 

Vii, CONVENTION - August 2 -7, 1999 TRADE SHOW - August 4 -5, 1999 
Register for the Full Convention, Any Three Consecutive Days, or Daily 

114 
_ Sponsored by: 

National Electronics Service Dealers Association (NESDA), 
International Society of Certified Electronics Technicians (ISCET), 

National Independent Appliance Servicers (NIAS); 
and National Association of Service Dealers (NASD). 

Complete this form, detach and mail to: NPSC '99, 2708 W. Berry Street, Fort Worth, TX 76109; 817/921 -9061; Fax 817.921.3741 
Full convention registration includes all programmed meals, ban- NOTE: Special Registration rates are valid ONLY on registra- 

quets, door prize drawings, trade show, dealer /manufacturer meetings, tions completed and fully paid before the deadlines listed. "Three - 
seminars and workshops, golf and tennis, and participation in basic Day Special" registration is available for any three consecutive days. 
spousal functions. Activities may be scheduled for optional participa- Convention fee schedule: 
tion at extra cost. There is no convention youth program. 

Name 

Firm Name 

Address 

City State Zip 

Phone Fax 

Member of (please check the appropriate boxes below): 
1 NESDA; 1 ISCET; EJ PSA; O NARDA /NASD; J Non -Member; 
O Instructor; 1 Speaker; J Distributor; O Manufacturer; O Press; 
O Sales Rep; 1 Dealer; 1 Technician; O Other 

First Registered 
If 
fully paid by 

and (fully-paid) 

ADULTS: 

Full 

Each add'I. person 
from same family 

orb business: 3-day 
Speccfal Totals: 

July 15, 1999 $270 $240 $180 $ 
After July 15, 1999 $300 $300 $200 $ 
Daily Rate $90 $90 $90 $ 

YOUTH (ages 5 -16): 
July 15, 1999 $130 $90 $ 
After July 15, 1999 $150 $100 $ 
Daily Rate $40 - $ 

If registering for a 3 -day special, please check for which 3 days you are registering: 
7 Mon. -Wed. I Tues. -Thurs. 'l Wed. -Fri. O Thurs. -Sat. 

Below, please print legibly your name, and the names of all other registrants (including nicknames) as they are to appear on 
the registration badges: 

Check box if 
first NPSC Name 

O 

Badge Name 

Your Full Name The one name you want in large letters on your badge 
(first name, nickname, etc.) 

Youth 
Ages 

Numbers of Participants /Length of Registration 
# Adults # Adults # Adults Total No. of Days: 
Full 3 -Day Daily: 
# Children # Children # Children Total No. of Days: 
Full 3 -Day Daily: 

Make your check payable o NESDA 
O Visa ; 1 MasterCard; No. Exp. Signature: 

Special Room Rates: Deluxe room rates at the Hotel Inter- Continental are $99 single or double, $109 triple, and $119 quad. Children 17 and under stay free with parents. Rates do not include 
room tax, currently 13%. Rooms are subject to availability. Room reservations will be handled solely by the hotel, but through NESDA. When we receive your convention registration, we will send 
you a form for making your special rate reservations directly with the host hotel, To guarantee a room at the Hotel Inter -Continental, reservations MUST be made by June 30. 

REFUND POLICY: If you register in advance and later find that you have to cancel - any time prior to convention - 
all money prepaid will be refunded except for a $10 processing fee per registered person. 
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Eir t SUPPLEMENT TO ELECTRONICS NOW AUGUST 1999 

ccronic 

SHOPPER 
MB -45cB 

Color Video Camera 
2.8mm Lens 

45° Angle of View 
$99.95 

Size: 1.25" sq. 

Ask for the 
r, a. MB -650Ua 

Black & White Video 
Camera with Buitt -In 

Audio & 4.3 mm Lens. 
$89.95 

Size: 1.18" sq. 

Wireless Cameras 
Wireless Camera Package Deals, include- one camera, one 
receiver and power supplies. (Receiver holds up to 4 cameras) 

Wireless 4- Channel AN Black/White & Color Cameras 

Worlds Smallest Video Camera 
No Bigger than the 
size of a Quarter! 

with CMOS Technology 

CM -550U -$69.95 
Pinhole Camera Available: 
CM -550P -$69.95 

Micro Audio 
Receiver 

Audio Jack - RCA Female 
Power Jack :' 1 Female Rari Jac 

240 Line Horizontal Resolution 
Size: 1.12 "(L) .5 "(W) 

on 
All 

Mid 
(on models) 

Cameras are shipped with 4.3mm lens. 
(Camera shown with optional lens.) 

Wireless Transmitter & Receiver 
2,0.4 1.4yz 

$219.95 
Transmitter Video /Stereo Audio 

Dimensions: 2.5"(W) x 2.18"(H) x 3.28"(D) 

Receiver 

M! , 00 -$39.9 

Video Conferencing 
TeleEye has everything you need to do Color Video Conferencing. It comes 
with a built -in high quality digital camera, a high speed modem and state- of -the- 
art Audio/Video hardware. 
Remote View Window 
Up to 15 frames per second 
or VHS -quality resolution. 
On- Screen Menus 
Easy Control using your 
phone keypad. 

$499. 95 

Stand System 
PC Needed. 

. 

Ponr ±ducratars is li 

LP-850p 
$139.95 

LP-850i 
$129.95 

Leng.9" 
Diameter 

th. 1 

1 

Length' 1.37' 
Diameter .87" 

.i' 

s Polaris Industries 
800.752.3571 

Outdoor 
Model 

Available 
$169.95 

http://www.polarisusa.com 

Interfaces with existing 
Camera Systems! 

System includes: 
Monitor 
Camera /100 ft. Cable 
Camera Stand /Mount 
2 -way Intercom Station 
100 ft. Intercom Cable 

VCRlnterconnect Cable 
One Year Warranty 

SCO -1 -$399.95 
Observation System 

SCO -1 -$399.95 
Observation System 

osecui« Polaris Industries 470 Armour Dr. Atlanta GA 30324 Tech Info: 404.872.0722 FAX: 404.872 1038 
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2539 W. 237th Street, Bldg. F, Torrance, CA 90505 9 
Order desk only: USA: (800) 872.8878 CA: (800) 223.9977 TIMELINE 
LA & Technical Info: (310) 784-5488 Fax (310) 7847590 

OEM INQUIRIES WELCOME Over 13 Inn old 31,000 

niaimam o d5 : S2o 0o ngnimam shipping and handing dbrge 

INC . C5 C 
odd 

.25cú. ta VISA n 

responsible 
nieces 

o ÿ residents add 8.25% sees tax We « spon«sibedfor 

welcome. Foreign 
«a merchandise hro i Ph 

cerloae Ind still grown change without tice. 20% 
require 

fee d5 ;d 
Prices 

er '° 

LIQttID CRYSTAL DISPLAYS ' HACKER CORNER 
240x64 dot LCD with built -in controller. 

AND 4021ST-E0. Unit is EL back -lit. 59.°° or 2 for $109." or 
OPTREX. DMF5005 (non back -lit) 9 "or 2 for $89." 

20 character x 8 line 7lfL x 2411 The built -in controller allows you to do text and graphics. 

EMBEtotnEto 486 COMPUTER $99 - °° 
Complete enflamed Intd 4865X33 based m d computer m ultra all (9-7/8L x 6-5/8W x 3.1/8H) case . H) Ideal for embedded 

operations or at a second computer. Features tndude: OR 16 hit ISA slot 3 serial ports plies dedinted printer port 
Parallel optical coupled adapter port Built in IBM PLAT keyboard port On bard VGA video rid port Uses 

standard SIMM up to 32 MB BIOS is PC/AT compatible 

Unit has a backup Ni-Cd battery system in case of power failure (5 min. backup time) and 
lockable front cover to prevent floppy drive access. Mounting / interface provisions for standard 
3.5" laptop floppy and 2.5 inch hard drives. Comes with very comprehensive manual. 

Alphanumeric-parallel interface 
16x1 $7.00 20x2 $10.00 32x2 $8.00 
16x1 (Ig. char.) $10.00 2084 $15.00 4081 $8.00 
16x2 $7.00 20x4(Ig.char) $10.00 40x2 2 for $20.00 
16x2 (Ig. char.) $10.00 24x2 $10.00 40x4 $20.00 
1684 $15.00 32x4 $10.00 4x2 $5.00 
5V power required Buin -in C -MOS LCD dryer 8 controller Easy -microprocessor interlace 98 ASCII 

character generator Certain models are backlit, call for more info. 

SONY Miniature Color LCD Display (LCx005BKB) $299-- 
IA CM (055 inch) Diagonal Full Color Display Built In Horizontal and-Vemcal Drivers Delta Dot Panero far High 

Picture Quality - 537 dots (H) x 222 dots (V) . Compatible with NTSC & PAL Format and Sync Inputs 12 VDC Operation 

with -I to +17 V RGB Signal and Driver Input Voltage Excellent Display for Vinual Reality Projects, Viewfinders, and 

Miniature Test Equipment Displays Pin Outs and Specification Included Unit Requires Clock, Synchronization and Video 

Graphics and alphanumeric -serial interface 
5ÍZ@ MIL LK =B rdzfi MIL once 
640x480 backlit Epson $25.00 480x128 Hitachi $10.00 
640x400 backlit Panasonic $20.00 256x128 Epson $20.00 
640x200 Toshiba $15.00 240x128 (backlit) Optrex $20.00 
480x128 (backlit) ALPS $10.00 240x64 Epson $15.00 

160x128 Optrex $15.00 

.'iii, SITE 1'1,ANS('I:I V I?12 ?$-I) 2 n.r lbw,° - 
These transceivers were designed for operation in an AMPS (Advanced Mobile Phone Service) cell site. The 20 MHz 
bandwidth of the transceiver allows it to operate on all 666 channels allocated. The transmit channels are 870.030- 
889.980 MHz with the receive channels 45 HMz below those frequencies. A digital synthesizer is utilized to generate 
the selected frequency. Each unit contains two independent receivers to demodulate voice and data with a Receive 
Signal Strength Indicator (RSS)) circuit to select the one with the best signal strength. The transmitter provides a 

1.5 watt modulated signal to drive an external power amplifier. channel selection is accomplished with a 10 bit 
binary input via a connector on the back panel. Other interface requirements for operation are 26 VDC (unregulated) 
and an 18.990 MHz reference frequency for the digital synthesizer. The units contain independent boards for 
receivers, exciter, synthesizer, tunable front end, and interface assembly (which includes power supplies and 
wlDgecontrolled oscillator). Service manual, schematics and circuit descriptions included. 

6" VGA LCD 640X480, Sanyo LMDK55 -22 $25° 
PIo1MITORS 

None- ErecIOsecl TrL 
Comes with pinout. 12V of 1.4 Amp input Horizontal frequency 1510íz. Ability to do 40 and 80 column. 

5 inch Amber $25.00 7 inch Amber $25.00 
9 inch Amber or Green $25.00 

Encased Spread Spectrum RF Modem $99 °° 
The ProxLink Radio Module is a small communication device which replaces cables between RS- 
232 devices with wireless RF (Radio Frequency) technology. Attaching a pair of ProxLinks to any 
two devices with three wire asynchronous RS -232 ports allows wireless data transmittal at rates up 
to 19.2 Kbaud (full duplex) over a range of 500 - 800 feet. Modules use 900 MZ spread spectrum 
radio for communication which does not require an FCC site license. A variety of configuration 
information (radio channel, baud rate, serial port configuration, etc.) can be programmed into 
module's non -volatile memory by host PC to provide compatibility and avoid overlapping systems. 
Configuration changes are supported by menu driven, on -board software. Commonly used Terminal 
Emulation software and transfer protocols can be used for configuring modules and transferring data 
between computers. ProxLinks require only 6-9 VDC (350 mA), RS -232 (9 pin sub - D) interface, 
and small (- 4 ") whip antenna for operation. Unit size is 4.0" x 6.5' x 0.75 ". Installation schematics 
and application details available. These are 100 Mw power. 

5" COLOR MONITOR $39. °0 
s Flat Focepi e 320 x 200 Dot Resolution CGA & Hercules Compoilibk 2 for $69' 

12 VDC Operation 15.75 piz Horiz. Freq. 60 Ni Vert. Sync Freq. '. 
"pe )n e4 

Open Frame Conshudion Standard Interface Connector Degaussing Coil included . 5amtra l 

9" COLOR SVGA MONITOR $179 " Fully Enclosed - Tilt and swivel type. 

Pos a BAR CODE ` 
COLOR CCD CAMERA $8902 

Small fully enclosed color CCD camera ideally suited for video conference and mobile operations. No separate 

power supply or batteries needed - single 5 VDC power requirement can be obtained from PC keyboard 
interface or directly from the computer using the included adapter plugs. Standard NTSC composite output 
from I /4" color CCD sensor with 250,000 pixels and automatic white balance. 

MAGNETIC CARD READER $SS 
Includes: 20 charade, dot matrix display with full alpha -numeric capability kkeypanel with cull 

alpha -numeric entry . rate 7.5 VDC /0.5 Amp power supply standard telephone interface 
extension cord lithium fiery and flat -cone speaker. 

HP bar code wand (HBCS 2300) $19.00 

CIRCLE 275 ON FREE INFORMATION CARD 

ELECTilO/WA' Ev.r.P.RESS"/ -r 
WELLER SOLDERING STATION -MODEL WLC 100 

Variable power control (5 to 40 watts) 
Replaceable heating element $3695_ 
Quality light- weight pencil iron t 

poy74.411;111011V-111,1,74:flifl.Mill 

InsrE 
OSCILLOSCOPE 
20MHZ / 
DUAL 
MODEL COS- 620NE` $29900 

Insrek FUNCTION GEN. 
WITH INT /EXT 

FREQ. COUNTER 

MODEL 8016 $19900 

RSR,No- TELECOMMUNICATIONS TRAINER 
HANDS -ON TELEPHONY, LAN, CAN EXPERIENCE 

WITH ONE SELF -CONTAINED UNIT 
Only 

T -Comm Trainer (TCM -100) $199.95 
4 

7, 

Lab Manual /Work Book 

M -100 

19.95 $19995 
'y 

A ,: ,, 
; Component and Supplies Kit 39.95 

Tool Kit 119.95 MODEL 1C 

SCOPE PROBE 60 MHZ 
$1295 

SWITCHABLE X1, X10 

ALLIGATOR LEADS à. 
SET OF lo $210 

DIGITAL MULTIMETER 
141/TH CAP /FREQUENCY/ 

TRANSISTOR TESTER $3495 
Model DM645 JY 

SWITCHES 

8 POS DIP 600 ea. 

Mini Toggle SPOT 500 ea. 
ON -ON 

SOLDERLESS BREADBOARD 
830 tie points. MB102PLT 
model features 3 binding posts 

and aluminum backplate. 

Part No. 1 -9 10+ 
MB102 5.95 5.00 
MB102PLT 8.95 8.00 

HELPING $350 

HAND 

WITH 

MAGNIFIER 

#060836 w 

RESISTOR KIT 
1/4W 5% film. 5 

pieces each of 
73 values. 365 
pieces total. 

$395 

PAD-234 PAD -234 
DIGITAL/ANALOG TRAINER 

Complete 
portable 
workstation. 
Variable and 

fixed power 
supplies, function generator, 

digital I/0, rugged design, 

high impact case. 

Assembled Kit 

$15000 $11000 

HIGH QUALITY TOOLS 
With Cushion Grips and Return Spring 

Needle Nose 
Pliers 

9 
$295 

Wire Diagonal 
Stripper Cutter 

$150 $295 

MOTION DETECTOR 

$2 ea. -10 For $15 e 

SOLDERING IRON 3 -WIRE 

HIGH PERFORMANCE $525 
#060501 - - 

POWER SUPPLIES 
0-30 VDC, 0-3 Amp. Built-in current inn 
limiting, overload protected, constant wi 
voltage and current operation. _ 

01PSGP4303A Analog Display $165.00 
01PSGP4303D Digital Display 189.00 

LM555 10 Min. 220 ea. 

LM741 to Min. 270 ea. 
741S00 10 Min. 180 ea. 

7805 Regulator to Min. 300 ea. 

2N3904 10 Min. 60 ea. 

PN2222 to Min. 60 ea. 

Red LED T 13/4 10 Min. 60 ea. 

Green LED T11/4 10 Min. 70 ea. 

Yellow LED T 11/4 10 Min. 80 ea. 

Photo Cell 10 Min. 650 ea. 

100K Pot., 1" Shaft PC Mt 10 Mó....150 ea. 

FREE CATALOG 
MORE 

Low -Priced 
Items In Our 

FREE _= 
236 -Page Catalog 

TERMS Min. $2,0 + shi ; 'n_. Schwof Purchase Orders, l7SAt MC, Money Order ' s rr s NO PERSONAL G CKS; NO COD. NJ Residents: AMA 
365 Blair RoadAvenel, NJ 07001 -2293 In NJ: 732 -381 -8020 

FAX: 732 -381 -1572 800- 972 -2225 
http://www.elexp.com 

email: electron @elexp.com 
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The Source For All Of Your 
Electronics Needs 

RICE; elf stye Ju y 1. ' 399 
t'roull FuI. 31, IS; 

When ordering, please provide It's code: Ile SOURCE CODE: ENS61 

For over20 years, MCM has been the leading supplier to the 

electron cs service industry. Huge inventory, rapid delivery and 

competi-ive prices have made MCM tte choice for: 
Hobbyists Service Technicians 
Educators Installers 

Dis.ove. the MCM difference, call today for your free catalog. 

Front 

Order #50-6270 

Subwoofer I 

Amplifier 
Module 
Ideal for anyone interested in building 
their own powered subwoofer. Isolated left 
and right speaker level inputs, plus a 
single line level input allows integration 
with most systems. This single channel 
amplifier provides 40W RMS/50W peak 
output into a 4ohm load (35W RMS 
8ohm). It features a continuously 
variable 40Hz -180Hz crossover, 
adjustable level control and automatic 
turn-on. Requires 5%" x 7 %" cutout. 
Call for quantity pricing. 

Back Order #29-1335 

sealed Lead .acid Battery 
12 volt, 4.5 amp,2haur battery is ideal for 
security and other power backup 
applications. 0.25" tabs accept standard 
quick- disconnecr Dimensions 3S-" x 
2 x 4 ". Regular price $26.95 

v As 
L=EIB 

Pre-Assembled ,&25 2 
Circuit Modules 
Ideal for repairing old equipment, 
prototype work or your latest project. 
These well constructed PC boards are fully 
assembled, tested and ready to use. 
Supplied with application instructions and 
technical specifications. All operate from 
a single 12VDC source. Call your MCM 
Sales Representative for more information 
on over 120 available modules. 
Order # Description Reg. Sale 
28 -5-65 500mW audio amplifier $7:49 66.25 
28 -4796 5W and o amplifier 13 95 11.15 
28 -4800 5W x 2 stereo amplifier 2,415 19.96 
28 -4805 Microphone Preamplifier 8.95 7.20 
28 -4850 88- 108MHZ 1495 12.15 

FM transmitter 
28 -4785 2 digit LED counter 14 -95 11.96 
28 -5.15 Flip -flop relay 14:95 11.96 
28 -4825 VOX relay 17.95 14.36 
28 -4815 Electric quitar preamplifier 8.95 7.20 

Order 
#55 -1930 

18" Low 
Frequency 

. _ LY 

$',50PA Speaker 
Poly treated paper cone uncl accordion 
surround make this perfect for PA or home 
applications. 45 oz. magnet and 2" voice 
coil combine for power capacity of 
125W/250W RMS /peak and frequency 
response of 20Hz- 3.5KHz. Bohm. 
Regular price $64.95 

Ordar #82-2990 AY 
TekErm>JR rrIty 
Micro PC. Bard Camera 
Ultra compact black and white CCD 
camera measures only 1Y" x 148" x 1". 
Provides NTSC composite video output. 
Built -in c".6rcim lens provides viewing 
angle of P2 ". Requires 12VDC, 300mA. 
Regular price 364.95 

L 
$39. ` .;, 

, 5 
Orde #72-4025 

TFAIRAIA ̀ 
DMM W /_ogic 
Function 

3MM digit DMM 
measures AC'DC 
voltage from 

200mV -E40V, resistance to 2000k/ohm, 
capacitance to 2OpF, transistor h F gain 
and audible continuity test. Requires 9V 
battery (#290 -080 not included. 
Dimensions: +'" (W) x 5%" (H) x 1%" (D). 
Regular price 965,95. 

1 -800- 543 -4330 
www.mcmelectronics.com 

Hours: M -F 7 a.m. -9 p.m., Sat. 9 a.m. -6 p.m., EST. 

SE me Day 
Shipping! 
is stock orders 

receivrd by 5:00 p.m. 
(VOI:R TIME), are 

'Moped tie same day. 

1 

a11 

Order #2 -3462 

Heavy Duty 
Aluminum Tool Case 
Heavy -duty case is made of lightweight 
aluminum and is designed to withstand 
years of field use. Includes one tool pallet, 
egg carton foam lid, and 2M" thick foam 
pallet. Dimensions: 19" x 14" x 6 ", 

black color. 

MCM ELECTRONICS® 
650 CONGRESS PARK OR 
CENTERVILLE. OH 45459 
A PREMIER F.4RNELL Company 

SOURCE CODE: ENS61 

CIFICLE 627 ON FREE INFORMATION CARD 

43 

www.americanradiohistory.com

www.americanradiohistory.com


44 

EARN 
MORE 

MONEY! 
Be an FCC 
LICENSED 
ELECTRONIC TECHNICIAN! 

fr 
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. 210 

Earn up to 
$60 an hour 
and more! 

) \ 

Learn at home in spare time. 
No previous experience needed! 

I COMMIT PRODUCTIonS 
I FCC LICENSE TRAINING, Dept. 210 
I P.O. Box 2824, San Francisco, CA 94126 

Please rush FREE details immediately! 
1 NAME 

I ADDRESS 

CITY STATE ZIP 

, 
1 

1 

I 
I 

RF Data Modules 
AM Transmitter 

Sub Miniature module 
SAW Controlled 
No adjustable components 
Low current - 2.5mA 
Supply 2.5 -I2Vdc 

AM Receiver 
Compact Hybrid Module 
Very stable 

CMOS/TTL output 

I J ! I 
Patented Laser Trimmed 
5Vdc. 0.8mA (HRR6) 

FM Transceiver 
Only 23 x 33 x I lmm 
Up to 40,000bps data rate 

Up to 450ft. range. 
5V operation 
418MHz or 433MHz FM 

RS232 Transceiver 
3wire RS232 interface 

19.2Kbps half duplex 
418MHz or 433MHz FM 
7.5- 15Vdc, 20mA 
TX /RX Status LED's 

4M Transmitter 
Range tip to 250ft. 
SAW controlled stability 
Wide supply range 2 -I4V 
CMOST)TL input 

418MHz or 433MHz 
Range up to 300ft 
CMOS/TtL data input 

.7 u I l x 4mm 
AM -TX1 -xxx .... S12.61 

2kHz data rate 
Sensitivity -105dB1n 
38x12X2mm 

AM-HRR6-xxx... S16.33 

5V CMOS logic interface 
Fast ImSenable 
Power saving feature 
Carrier Detect output 
BiM -xxx -F S87.36 

Up to 400f1. range I /4 wave ant. on board 
User data packetizing 
58x40x15mm 
Ci'PHERNET .... S139.30 

Low current. 4mA typ. 
Up to 4kHz data rate 
Small: 17 a 11mm 
AM -RTS -xxx .... S12.10 

,f) 
TECBHNOLOGIES 

OM 
Free 

Catalog 

tel: (416)236 3858 
fax: (416)236 8866 

www.abacom -tech.com 
MasterCard / VISA 

coNT !WIG OL 
RELAYS LIGHTS MOTORS M EASLP RE 

TEMPERATURE PRESSURE LIGHT LEVELS HUMIDITY 

121" 111J1 
SWITCH POSITIONS THERMOSTATS LIQUID LEVELS 

KBW RETO PC BBB 

24 LINES INGITAt I/O 
8 CHANNEL. 

B BIT A/0/ IN 

12 BIT COUNTER 

UP TO 14R BMP /SEC 

;, MN13ßEL 100 .: 

al 

12 BIT 180 BHI 4/D 
4 ANALOG OUTPUTS 

3 TIMER COUNTERS 

24 DIGITAL I/O 

116-232 INTERFACE 

26 LINES DIGITAL I/O 

B ANALOG INPUTS 

PW M OUTPUT 

111-232 INTERFACE 

8 DIGITAL I/O 
8 ANALOG INPUTS 

2 ANALOG OUTPUTS 

2 COUNTERS 24 BIT 

MfIEL 15002 .:. . *179 

RS232 INTERFACE 

TRMS, TO AMPS 

12 BIT A/D 

OPTO- ISOLATED 

COMPLETE DMM 

RB-232 INTERFACE 

16 BIT A/D 
BS DIG1T 

UP TO 60 SMP/SEC 

Prairie Digital, Inc. 
PHONE 608 -643 -8599 FAX 608- 643 -6754 
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Order On -Line 
for 5% Discount 

EDSYN 951SX 
Soldering Station 

from our already LOW PRICES 

SL60 Stereo 
Microscope 

CHIP QUIK SMDI 
Low Temp. Desoldering 

114 
Kahnetics Solder 
Paste Dispenser 

3GHz RF Probe 

DEN -ON SD3000 

SMD Rework Station 

971HA SMD 
Hot Air Station 

DEN-ON SC7000Z 
Desoldering Tool 

EDSYN ZDSOpDX 
Desolderinß Station 

www. howardelectronics. com 
This is all you need to know for your soldering and desoldering needs for the 
Professional Technician, Engineer, Manufacturer or Experimenter. 

Features 
* On -Line Shopping Cart 
* Totally Secure web Server 
* Automatic 5% discount from our 

already low prices. 
Payment Options to Fit Your Needs 

1 Credit Card Authorization 
2 COD Company Check 
3 Add to Open Account 
4 Open Account for First Time 
5 Will Send Check 
6 Wire Transfer to our Bank 

EDSYN FXF11 
Fume Extractor Fan 

Benefits 
* Order any time (24 hrs. a day -7 days a 

week 
* Order at your Convenience 
* Check out various Soldering & Desoldering 

Tool Specifications 
* See Large Screen Size Pictures at fast down- 

load times 
* Order Tips, Filters, accessories and Parts 

On -Line 
* Catch our Monthly Specials On -Line 

order FREE TRIALS on -line 

If you are not yet On -Line, Call 
Toll Free 1- 800 -394 -1984 

01- 316 -744 -1993 International 
1- 316 -744 -1994 Fax 
6222 N. Oliver Kechi, KS 67067 
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CALL TOLL FREE 

(800) 292 -7711 a Orders Only 
Se Habla Espanol Excellence in Service 

Look For Other 

s Monthly 
On Our 

Specials 

www.cs-sales.com 

Power Supplies Miscellaneous i 
III 

Elenco Quad Power Supply 
Model XP -581 

$79.95 a _ 
((`` °° e - 

fr 

4 Fully Regulated DC Power 
Supplies in One Unit 

4 DC voltages. 31 red +5V C 3A, +12V g 1A. -12V (h' 

1 Variable 2 5 20V r 2A 

Elenco Power Supply Kit 
Model XP.720K 

1.5VDC - 15VDC @ 95 
,A 54 

51.5VDC 
15VDC 

6.3VAC @ 1A 8 h ", , 

tapepedC@ctäter -s:. ;4aß - 
XP -720 Fully Assembled $85 

Elenco Model EP -50 
Electronic 

Playground and 
Learning Center 

Contains Over 50 
Experiments'`' 
$19 95 

Elenco Model MX -9300 
Four Functions in One 

- -r- 
, 

Features: 5450 
One instrument with four test and measuring 
Systems: 

1.3GHz Frequency Counter 
2MHz Sweep Function Generator 
Digital Multimeter 
Digital Triple Power Supply - 0 -30V @ 3A, 15V 
@ 1A, 5V @2A 

Elenco DC Power Supp y Elenco Model XK -150 
Model SPL -603 $79 95 
3A 0 -30VDC 

The SPL -603 is a solid -state DC power supply 
providing the exact output voltage no matter what 
current you use. It contains one fully regulated 
power supply. The variable voltage is capable of 
delivering 0 -30V at up to 3A. The output is pre - 
cisely held to the desired output voltage by a spa- 
cial regulating circuit. Output fully protected from 
overload. 

.rat 
Digital /Analog 

- 

Trainer 

A ° K 
Y $89 95 - V 

- 

, 
,.r, 

I 

- _ 
1 

Ideal for Schools 
I 

Generators & Counters 
Elenco Sweep Function Generator 

wi built -in frequency counter Model GF -8036 

10 Function 1.3GHz Universal Counter 
Elanco Model F -1300 

Frequency .051-lz 1.3GIà 3Ranges 
Pe od read o 60.000000 F 1 q 
rat t ntete170% L/0. 
RPM 3 t 2099994 RPM 
Duly Cycle $225 
Ma M fAVG with Time 
Stop-watch t h 2 tR,00hrs. 
Math Functions 

_ 

rimer 2 "c 10 99 days 
Pulse Width a o tins 10 .66ssms 

Multifunction 
Counter 

88K Model 

Elenco Handheld 
Universal 
Counter 

10Hz - 2.8GHz 
Model F -2800 

X99 
(itè 

Features 10 
digit dspmy. 
is segment 

and RF -goal sVength bergmph. 

Includes antenna NiCad balmy. and 
AC adapter. 

dar a..q.,i- 
°r* -- $225 

G L 

c' í4 4' 

S1 89 
1875 

t 0Hz 2.5GMz 
Wira sensitive 
synchronous 
detector 
graph RF rapht arndb 
strength. 

This sweep function generator with counter is an instrument cap.- 
ble of generating square. triangle, and sine waveforms, and TTL. 
CMOs pulse over a frequency range p q y ran a from 0.2Hz to 2MHz. 

Elenco RF Generator with Counter 
(100kHz - 150kHz) Model SG -9500 

Features internal AM mod. 
of 1 kHz, RF output 100MV - 

- 35MHz. Audio output 1kHz 
tut Qa 1V RMS. 

;w 
3 
- 

" _ 

a 

SG -9000 $119.95 
anabe wocounter 

B &K 20MHz Sweep /Function Generator 
with Frequency Counter Model 4040 

0 2H to 20MHz 
AM & FM modulation $445 rS'!- - 

Burst Operation "' 
3 Channels 

Measures Frequency, Period, ry 
Data Hold, Relative, Memory 
(into. max. average). High 
Sensitivity, Microprocessor 

Kr 
erines nM 

External Frequency counter to *4r, 
30MHz } 4, r, 

Linear and Log swerve z' B , '° 

10MHz Model 4017 $319 
5MHz Model 4011 249 

a Ecrs BK Fncv..iái% Controlled. 

Kit Corner Elenco Digital / Analog Trainer 
over 100 kits available Model XK -700 

Elenco's newest advanced ,r. 
/ Analog Trainer is see - 

cially designed for school pro- 
jects. It is built on a single PC j t ' i 

board for maximum reliability. It 
K 

includes 5 built -in power sup- P 

plies, a function generator w/ 
continuously sine. triangular 
and square waveforms. 1,560 )0 A. ,.. 

Model AK -870 
Radio Control Car Kit 

$ 95 24 
Solderless 
7 Functions 
Radio Control 

Transmitter Included 

Model AK -700 
Pulse/Ton -a' 

Telephone Kit 

Ideal 
School 
Protect y 

a+ Model AM /FM -108K 
AM /FM 

tie point breadboard area. xl E it 7S-1t-o .....° 11Trrriirii Tools and meter shown option- 
al. (Mounted in a professional .),, 
tool case made of reinforced 114-1 
metal). 1 .. 

. 

XK -700 yam.,. 
Assembled & XK -700K - Kit 

Tested $159.95 
$189.95 Made in USA 

Transistor . 
Radio Kit' 
w/ Stand 

$29.95'° 

95 

MINIM 
Guaranteed Lowest Prices C &S SALES, INC. 15 DAY MONEY BACK GUARANTEE 

UPS SHIPPING: 48 STATES 5 %q 
2 YEAR FACTORY WARRANTY 

OTHERS CALL FOR DETAILS 
150 W. CARPENTER AVENUE 

WHEELING, IL 60090 
- 

PRICES SUBJECT TO CHANGE wrTHbur NOTICE 

IL Residents add 8.25% Sales Tax 
FAX: 847 541 -9904 847 541 -0710 

CIRCLE 322 DN FREE INFORMATION CARD 
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CALL OR WRITE 
FOR OUR SAME DAY Sales FREE 

SHIPPING 64 PAGE CATALOG! 

Excellence in Service (800) 445 -3201 

Digital Multimeters 
Elenco LCR & DMM 

Model LCM -1950 
Elenco Model M -1740 

$39 95 .'x 
s -: 11 Functions: 

Freq. to 20MHz 
Ca P' to 20 IF 

,. .,. AC /DC Voltage 

-á 

AC /DC Current 
Beeper 

Diode Test 
Transistor Test 

`' ° Meets UL -1244 safety 

F 
specs. 
Model M -2760 - $24.95 

(9 functions) 

Fluke 79111 

$185 
Fluke 87111 

$299 
Features high per - 
formance AC /DC 
voltage and current 
measurement, fre- 
quency. duty cycle, 
resistance, conduc- 
lance. and capaci- 
tance measurement. 

Series II (limited qty.) 

$289 

- 

_ -- 

Capacitance ranges 
from ssssnF to 9991 F 

Built-in frequency 
counter of voltage input 
from tHz to over 20kHZ 

Lo -ohms range. a 400 
range with Fluke's pro; 
prietary Zero 
Calibration, offers 0.01 

resolution with 
Increased noise rejec- 
Lion- tion. 

Series II (limited qty) 

4 

( 
8888 

12 Functions 
+1 

Freq. to 4MHz 

Inductance 
Capacitance 

and Much More 
- ! 

Q ///\ 
" $6 g 

'emu u 

° 
y 

rm y 1 : 
"...x 

$179 

Elenco Model LCR -1810 Elenco Model M -1005K Dual -Display LCR Meter 
w/ Stat Functions 

B &K Model 878 { 95 '219 
Auto/manual 

,r' range 
b` o. ,r..s' 

Many features 
with Q factor 

High Accuracy 

Elenco Model 6100 
$9995 

ri 7 Tri a: 15 of high speed 
signals 
Computer interlace and 

Frequency to 200KHZ 
Capacitance to 40pF 

_ Large 3 3M LCD display 
Captures and displays 
max, min a avg. 
Relative % to reference 
Three hold system 

bar graph 
and pointer 

- ..+ ---- Audible continuity 
-- Auto power off 

unit Indicator 

95 
an 

A .. -. 

" -. 

e CS} 

95 gg 
Capacitance .1 pF to 

20pF 
Inductance 1pH t0 20H,,_ 
Resistance .010 to 

2000Mli 
Temperature to 750C 
DC Volts 0 -20V 
Frequency up to 15MHz 

Diode /Audible Continuity 
Test 

Signal Output Function 

$ 14 

" 

Digital DI 

Multi meter Kit 

- Ranges 
3 1//2 Digit LCDyry 
Transistor Test 
Diode Test 

M -100013 ( Assembled ) $14.95 31/2 Digit Display Diode test 

Oscilloscopes TEKK Radios 
Free Dust Cover and 2 Probes 

® 
,° 

U 

S -1325 25MHz Dual Trace $325 
S -1330 25MHz Delayed Sweep $439 
S -1340 40MHz Dual Trace $475 
S -1345 40MHz Delayed Sweep $569 
S -1360 60MHz Delayed Sweep $749 
S -1390 100MHz Delayed Sweep $995 

DIGITAL SCOPE SUPER SPECIALS 
DS -203 2OMHz /10Ms /s Analog /Digital $695 
DS -303 4OMHz /20Ms /s Analog /Digital $995 
DS -603 60MHz /20Ms /s Analog /Digital $1295 

Both Models 
Available 
in Yellow, 

Blue & Black 

Pro -Sport FRS Two -Way Radio 
Model PRO- SPORT+ 

Talk up to 
2 miles! 

License 
equire- 

Model PRO -SPORT + * 1 2 Watt Output, 14 Channels. 
TX & RX LED.LCD Indicators. 
Large LC D Display. 
38 Privacy (CTCSS) Tones. 
Plus All Features of Pro -Sport 

- Model. x. 

$79.00 each or 
2 for $149.95 °" 

Model PRO SPORT 
1/2 Watt Output, 14 

Channels. 
TX LED Indicator. ¡ 
Removable Belt Clip. t 

Highly Water Resistant. 
Economy Type 
No License Required! 

$68.00 each or 
2 for $109.95 

Elenco Technician Tool Kit 
Model TK- 1500 

0 

t I 28 tools plus a DMM (M- 10008) ". t 
4 

I ) 
contained in a large flexible tool , 

case with a handle ideal for 
everyone On the go. 

Guaranteed Lowest Prices C &S SALES, INC. 15 DAY MONEY BACK GUARANTEE 

UPS SHIPPING. 48 STATES 59ó 150 W. CARPENTER AVENUE 
2 YEAR FACTORY WARRANTY 

OTHERS CALL FOR DETAILS WHEELING, IL 60090 t 
IL Residents add 8.25°C Sales Tax FAx' (8471 541 -9904 (84Jí 541 -0710 '" "'. ' PRICES SYBJECT TO CHANGE WRHOUT NOTICE 

US ON THE WEB - www.cs- sales.com SEE 

CIRCLE 322 ON FREE INFORMATION CARD 
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SUPER CIRCUITS 
America's #1 Microvideo Source 

u OVER 120 NEW VIDEO PRODUCTS! 

1. World's Smallest Video Camera* 1 lux .30.. 059.95 

2. Pinhole Video Camera .. 410 lines, 0.5 lox, Sharp chi 839.95 

3. Color Video Camera....350 Hoes. 2 lux, Remote he S69.95 

4. Live RIC Aerial Videotape How to's ant mor S24,95 

5. Wireless Covert Tape Cam 300' range, FC OK $349.95 

6. Super Tiny Color Pinhole Cam.... 350 lines, 1" sr. 899.95 

7. Micro Video Transmitter moo. mane, ATV nand $159.95 

8. Complete Wireless ATV Video Set .3 miles none$419.95 

9. World's Smallest Wireless Video Cam Plrase Call 

10. Video Goggles Oual hires LCD's, 30 ratable 0599.95 

NEW! 

ildi 
WIRELESS! 

If you're looking for the best in microvideo... 
Call us today and get our new 72 page catalog! 

1 -800- 335- 9777ext ES 
Or fax us at 512 -260 -0444 www. supercircuits. corn 

See video from Supercircuits PC -67XS spacecam on our web site. ..also live R/C plane aerials! 

Unbeatable 

PRICES! 

CABLE TV 
DESCRAMBLERS 

CONVERTERS FILTERS 
VIDEO STABILIZERS 

EE > 30 Day Trial 

FREE > Product Catalog 

1 Year Warrante 

100% MONEY BACK GUARANTEE 

Let us point you in 
the right direction ... 

Technologies 
Omaha, Nebraska w 

TOLL F R E E 

888 -554 -ARROW 
888 -554 -2776 

VI 
I- 
z 
W 
z 
o 
o. 
E 
o 
U Visit our web site! 

www.mouser.com 
Subscribe, download, or 

view catalog online! 

Over 87,000 Products 
More than 145 Suppliers 
Same Day Shipping 
No Minimum Order 

800- 992 -9943 
817-483-6828 Fax: 817-483-6899 

catalog@mouser.com 

958 North Main St., Mansfield, TX 76063 

CIRCLE 318 ON FREE INFORMATION CARD 

ATTENTION DEALERS: WHOLESALE ONLY! 

NME,.1 

Aa4 ownp /-MI Laps_ L/F 
AMC SERNA6S 
Formerly ES, Inc. 

BEST PRICES! 
FAST SERVICE 

SAME DAY SHIPPING 

2 PIECE SETUPS: $8500 
10 lot 1 Year Warranty 

Latest Technology Universal Combo's - Ask For Details 

CALL US LAST! LOWEST PRICES GUARANTEED! 

TOLL FREE: 

800 -375 -3682 
FAX: 

516 -246 -5634 

www.americanradiohistory.com
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1 - i ARMY TELEPHONE SET, TA -1 /PT 
%.. For Secure Y2K Communications 

Like new, direct from depot storage in original boxes. The 

(- 1 portable & Iighiweighl handset phone is sound powered, 

has a built in push to talk ring generator, buzzer volume, 

and visual indicator for silent call signal. NO BATTERIES or 

EXTERNAL POWER REQUIRED. Any two conductor wire is all 

1 that is needed for interconnection and communication 

between two phones. Voice transmission range is up to 4 

Miles. Freq. Response. 300 Hz to 4000Hz. Operating temp. 

-40 to +131F. Complete with hard field case and complete 

manual. An excellent collectors item. 

' Special $49ea. or 2 for $89 

NEW, KEITHLEY /ACCULEX, DP -2000, 4 1/2 DIGIT, LCD, DPM 
Digital 

_' 0 O jj r' 

á i U f-; 0 
Industrial quality 5VDC powered, 19,999 count 

Panel Meter with 4 -1/2' digits. Requires only 15mW 

and only 0.73" space behind panel. Perfect for any 

application requiring precision and portability. User 

selectable range control provides + /- 200mVDC and 

+ / -2VDC option. Auto polarity, overange, selectable decimal point and display hold 

functions. Full differential inputs. 100M Ohm input impai. on 200mV range. 1M ohm on 2V 

range. Snap in mounting. Stability 100ppm /deg C. 

Regular prlce....S99ea. SPECIAL $39.00ea. 2 for $69 

A OPTICAL BANDPASS FILTERS, Each kit includes three 

f, 9 -// 

+a fillers. One 420nm +/ -7, one 520 +/ -22, ONE 600 +/ -18. Mfg. 

by CIBA- Corning, in original sealed packages. Each multilayer 

dielectric filter is 0.5'W x .75 'L x .175' thick. Beautiful to look at 

even if you don't need one Reg. S80 each Now $20 per set or 2 for $35 

VARI- DENSITY BEAM SPLITTER is MOTORIZED! 

Includes a 5mm photo -voltaic cell for optical feedback. Riser & base 

machined from a single block of aluminum, black anodized. Optical center 

of50mm diameter wheel mounted to 3VDC Canon precision gear -motor. 

46mm high. Overall size: W63mm x 1i92mm x D69mm. 

Removed from equipment. Excellent condition. SPECIAL $129ea. 

TEKTRONIX 335, MINI SCOPE, Can be AC or DC Powered. 

I 

(011/- t 11:!"1.110. 

.."c<r r ' 
r,, -_,_ _T 

The 35MHz bandwidth and lmv /Division vertical 

scopi t combine ro make this c mpact dual trace 

scope true field service performer. Size:13.6'Lx9.3' 

W x4.4'H Weight: 10.5 lbs. Can be operated from 90 to 

264VAC, 48 to 440Hz or 11 to 28VDC. External jack for DC 

input. Package includes probe, manual, calibration and 

6 month warranty. New....$3000 Now....$549 

MORE OSCILLOSCOPE SPECIALS 

TEK 7834, 400 MHz Storage with two 7A1B dual trace vert.,2/ 7853 T/B $795 

TEK 475, 200 MHz portable, Dual trace, Delayed sweep 5649 

TEK 475A, 250 MHz portable, Dual trace, Delayed sweep $749 

ALL PORTABLE SCOPES INCLUDE PROBE, MANUAL and COVER. 

TEST EQUIPMENT RECONDITIONED & CALIBRATED WITH 6 MONTH WARRANTY 

NEW LASER DIODE MODULES The best value for commercial, 

SPECIFICATIONS: 
Subminiature, laser modules. Glass 

DC Power: 4.5 - 9V, 065mA collimating lens provides 1.SmRad 

Power out: 4.5mw max performance. !divergence 

Range: 400 -800 Meters o- ° comparable to HeNe lasers.) Wide 

Glass Collimator 
irput, internal surface mount, 4.5 to 

Size: 0.41'diam.x0.7'L Shown Actual Size 9 VDC power supply. Machined brass 
for excellent thermal characteristics. 

650nm 5X Brighter...$29, 635nm 10X Brighter...$69,'635F adj. focus...$89 

SEALED, RECHARGEABLE, BATTERY 6V @12AH 
New Panasonic, LCR6V12PI. Tough to get at a discount. Very compact. 

Two top mounted 1/4' faston connectors. Perfect for high drain 

projects. Size: 5.9'L x 3.7'H x 1.9 "D 2 for $20, or 10 for $89 

BAYSIDE, RIGHT ANGLE, GEARHEAD DRIVE 

PERFORMANCE SPECS: 
Gearhead Torque Peak Torque Input Speed Backlash Eff. 

Model in -lb INmI in -lb INmI RPM arcmin % 

NR 23 50 161 100 (111 4,000 30 92 

Moment Max. Radial Axial 

of Intarla Weight Load Load 

kg -m2 (oz- in -sec21 lb kg lb N lb N 

8x10 -5 16x10-7I 3 11.41 150 16701 100 14401 

SPECIAL $89ea. or 2 for $169 

NEW, "STEALTH CAM", MICRO, with AUDIO! 
The sleek aluminum housing fits like a glove! Removeable mounting 

bracket and a 1.3M cable with BNC vid., RCA aud., (internal micl & DC 

barrel jack for, no sweat hook up. Why fool around with an open PC. 

board? Now you can have the 'STEALTH CAM'. 1/3' CCD, 410 Lines, 0.3 

Lux, AGC, Auto Shutter. Pwr. from 9 to 12VDC 0110mA. 250k pixels, Std. 

model, 4mm, 78° FOV lens, Pinhole model, 90° FOV. A real glass lens. 

Focus from l0mm to infinity. NTSC video out. Only 1.7 ounce! SENSITIVE > 
to IR. Size Std: 30mm sq. x 29mm d. PH is 16mm d, WARNING: Don't 

confuse these models with LOW RESOLUTION, HIGH LUX 

C -MOS CAMERAS. GM -20005 -STD or Pinhole, w /audio $79ea. 

NOW YOU CAN SEE WHAT THE "FISHES ARE DOIN' " 
GO UNDERWATER (to 60 ft.) Waterproof B &W CAMERA & 

leINTERNAL, INFRA -RED ILLUMINATOR! 
Sleek black anodized, BRASS, housing is 0 -Ring sealed & 

WATERPROOF. Adjustabe mount included. Specs: 1/3' CCD, 

400 Lines resolution, 0.05 Lux sensitivity, AGC, Auto Shutter. 

Operates on 12VDC 0225mA. 4mm. 78° FOV lens, A real 

glass lens. NTSC video out. Superior construction. SENSITIVE 

to IR. Ultra small Size only: 1.25'diam. X 2' long. With 60 ft. cable. Great for general outdoor 

use also SPECIAL, GM- 300KIR $199ea. 

NEW, 2.4GHz VIDEO + STEREO AUDIO/ TRANSMITTER 

with SONY, CCM -PC5 COLOR CAMERA. 
Originally sold for $500! Now available for a fraction of 

that price. Great looking styling. Camera has a very 

stable, adjustable tiliting base, front panel LED pwr. 

indicator and sensitive built in electret mic, providing 

excellent audio and video performance from one 

compact package. Simply connect camera to the 

completely self, contained 2.4GHz transmitter. All 

cables supplied. You can transmit up to 700 feet clear line of sight! 

Companion matching receiver works with any N or VCR. Internal 

patch antennas. Camera has adjustable focus 6mm lens. Il' to 

infnity, macro capable) Auto power off when the privacy shutter is" 

closed. Power is 7- 13VDC. loll pwr. adapters and cables included) 

1/3' CCD, 33OLines res. 35% better than standard VHS! Can als be 

used to transmit VCR oputput to another N. 

SPECIAL 2.4GHz SONY -ASTROVIEW $189ea. or 2 for $339 2.4GHz 

TRANSMITTER & RCVR. only less camera $129 

NEW! DAYLIGHT to LOW LIGHT MINI CAM, w A/I LENS 
For those applications that must work from dawn 'till dusk, this 

libis it. Rugged aluminum housing with dual mounting sockets. 

Specs: 1/3' CCD, 420 lines resolution, 0.1 Lux sens., AGC, Auto 

shutter. 12VDC 0120mA. Take full advantage of camera 

sensitivity with the super, 4mm, 11.4, 78° FOV Auto Iris lens 

included. Video out on BNC. Size: SOmm sq. X 65mm long. Pwr. 

adpt. incl. Ready to go! GM- 510A/I..$199 2 for...5369 

ULTRA MINI and WEATHERPROOF, 'LIPSTICK' CAMERA 

Sleek black anodized, alum. housing, 0 -Ring sealed & RAINPROOF. Adj. 

tilting mount. 1/3' CCD, 380 Lines, 0.3 Lux, AGC, Auto Shutter. 9 -12VDC 

0100mA, 4mm, f1.8, 78° FOV real glass lens, NTSC video. <lounce! IR 

SENSITIVE. 23mmdX5Omm, 36' cable with BNC video & 

DC barrel jack. PINHOLE Model. So tiny you can install it directly into a 

door. Only a 0.9' diameter hole! Specs as above. 90° FOV Pinhole lens. 1/ 

2 once! Size only 23mm d.x35mm long. Think of the places you could put 

little jewel. SPECIAL. $99ea., GM -200K -STD or PINHOLE lens 

CHECK THIS! ULTRA MINI, WEATHERPROOF COLOR too! 
NEW 'COLOR LIPSTICK' camera. For those applications that 

must be color, this is it Black anodized, aluminum, housing is ()- 

Ring sealed & RAINPROOF. Adjustable tilting mount included. 

Specs: 1/3' CCD, 400 Lines resolution, <1 Lux sensitivity, AGC, Auto 

Shutter. 12VDC 0180mA, 4.3mm, 78° FOV lens. A real glass lens. 

Std. video out Size: 32mm diam. X 65mm long. 24' leads with 

RCA jack and DC jack. Ready to go! with power adapter. 

SPECIAL, GM -400K $219 

FAIRLY LARGE CAPs, New, SPRAGUE, 36DX Series 

Three values, Aluminum electrolytic, available. All include mounting clamp: 

Type A, 3500uf @ 450VDC $20ea. 2 for $39 
Type B, 1400uf CO 450VDC $18ea. 2 for $39 
Type C, 7400uf @ 200VDC $15ea. 2 for $29 

Concord Elect., Type D, 2500uf @ 450VDC $15ea. 2 for $29 

300 BEDFORD STREET , MANCHESTER, NH 03101 
VISA, MC, AMEX, DISCOVER, COD. ORDER: 800 -810 -4070 TECH. 603- 668 -2499 ORDER FAX, 603- 644 -7825 E-MAIL wr 

CIRCLE 283 ON FREE INFORMATION CARD 
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DIGITAL STORAGE 

OSCILLOSCOPES 
WITH 

SPECTRUM 
ANALYZER, 
DVM, FREQ. 
COUNTER, 
AND DATA 
LOGGER. 

PORTABLE 
MODULES 

CONVERT PC'S 
INTO 

MULTIPURPOSE 
TEST AND 

MEASURING 

INSTRUMENTS. 
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Why lug a scope around? Toss one of our modules into 
your laptop case or tool kit. For a multi -purpose test 
device, plug to a PC parallel port and use the PC 
screen. Continuous, delayed, or triggered sweeps can 
be frozen on the screen, printed out, or saved to disk. 
Frequency Spectrums DC to 25 MHz. 

Allison now provides PICO TECHNOLOGY Ltd. 
portable test equipment, including high -speed scopes, 
and multi channel data loggers. Pico and O -Scope 
modules accept standard probes and work with 286 or 
faster PC's. 

FEATURES: 
PORTABLE UNITS TO 25 
MHz 
USES PRINTER PORT 

USES STD. PROBES 

OPTIONS: 
PROBE SETS 
AUTOMOTIVE PROBES 
BATTERY PACKS 
SOFT & HARD CASES 

0-Scopes Made in U.S.A. Picos Made in U.K. 
Same Day Shipping 

Includes Cable, Software & Manuals 

0-Scope Ip (OC-50KHz, single trace) $189. 
0-Scope II (DC- 500KHz, dual trace) $349. 
PICO (ADC 200/20) (DC- 10MHz, dual trace) CALL 
PICO (ADC 200/50) (DC- 25MHz, dual trace) CALL 
PICO pc based data loggers from $99. 

Shipping within U.S. UPS Ground $7.50(Second day $11.50) 

SEND CREDIT CARD INFO., M.O., or CIIECK,OR CALL 

1 -800- 980 -9806 
Allison Technology Corporation 

2006 FINNEY -VALLET, ROSENBERG, TX 77471 
PHONE: 281- 239 -8500 FAX: 281- 239 -8006 

http: //www. atcweh. corn 

SUPPORTS 
DEVICES To 
32 MEG 

EPROM+ 
device programming system 

for design, repair and experimentation 

EXCEPTION4I. POWER FOR -THE PRO 
EASY-TO-USE FOR THE NOVICE 
IN('Lt DES STEP-BY-STEP TUTORI-IL 

I(ere's what you get: A rugged ponabic programming unit including the power pack 

and primer pon cable both of which store inside the case. A real printed user and technical manual 
which includes schematic diagrams lirr the programming unit plus diagrams for all technolog3 famih 
adapters.' Comprehensive. ears -to-use solhsare which is speciticall> designed to run under DOS. 
Windows 3.1. 95 and 98 on am speed machine. the sollscare has 1iatares which let you READ. 
PROGRAM. COPY and COMPARE plus much Intim. You hate lull access to your systcet s disk 
including LOADING and SAVING chip data plus automatic processing of INTEL HEX. MO- 
TOROLA S- RECORD and BINARY tiles. For detailed work the s5 ston soliware pros Ides a lull 
screen buffer editor including a comprehensite bit and byte tool kit with more than 20 functions. 

Broad device support: FIRST GENERATION EPROMS 1'-708. TMS2716. 25XX1 

SECOND GENERATION EPROMS 12716 -2800x01. 40 AND 42 PIN EPROMS 12701024- 27('161b 

FLASH EPROMS t28F.29C.29FF.29FI. EEPROMS 12816- 28('11101. NVRAMS 112XX. X "III /1'_I 

8 PIN SERIAL EEPROMS 124. 25. 85.93. 95. 80011A) PI.t'S ERI400 /M5865 XXII F R5911l 

BIPOLAR PROMS' 172S -8251. FPGA ('ONEICLIRATORS I17('XXX 
MICROCONTROLLERS 1874X. 875X. 87('5XX. 87('75X. 8905X 1 

ATMEL MICROS. 18 -40) PIN 89('X051. 89SXXXX (AYR) 9115XXXX 

PIC MICROS 8. 18.28.40 PIN (12(2XXX- 16(XXX. 16FXX. 17V) 
MOTOROLA MICROS. (687051'3113/R3. 0511('705, 6811('7111 

1091'IRI,5 SNAP -IN nanMFR IaRIR R I91 unit owl I l 1rt wan n SO1',R51 I I I 55.01 SIIIPPfl(; 55.1111 (.r).D. 
I YEAR WARRANTY - 30 DAY MONEY RACK GUARANTEE V ISAMAStER('ARDAMI:X 

$289 
ANDROMEDA RESEARCH, P.O. BOX 222, MILFORD, OH 45150 

(513) 831 -9708 FAX (513) 831 -7562 website - www.arlabs.com 

Turn your PC into a 16 -bit Storage Scope 
spectrum analyzer, and digital multimeter! 

ADC216 turns your PC or laptop 

Into a sophisticated storage 
scope AND spectrum analyzer 

AND multimeter. Display on large 

screen! Print in color! 100MS/s 

8 -bit, 1.2MS /s 12 -bit or 333kS /s 

16 -bit versions. Great for test 

depts, schools. Input to Exce'. 

LabView /NT drivers. Get very 

high precision without high cost! 

osziFOX 
handheld 20MS /s Storage Scope 

oszifOX is a sophisticated digital storage scope packed into a 

handy, slim penlike housing. Despite its small size, osziFOX 

can perform like a service scope with a 20MS /ssampling rate so 

signals in microprocessor or audio circuits can be measured 

easily. A built -in backlit LCD shows the waveforms but the 

recorded signals can also be sent to a PC via a serial interface. 

Runs from 9V battery or external source. Auto, internal and 

external triggers. AC /DC voltameter function too. Only $129! 

also 
RS232- 422/485 converters, self -powered, opto- isolated 

I2C adapter boards for PC communication with 12C bus 

mini dataloggers for events, voltages, pressures, etc. 

Enviromon temperature and environment netwk logger 

thermocouple and thermistor adapters for PC ports. 
BASIC -programmable BASIC -TIGER controller modules 
PCI framegrabbers - switch between 2 inputs locked! 

lowcost A/D adapters turn your PC into a display scope 

Saelig Company 
www.saelig.com saeligCá'aol.com 
716-425-3753 716-425-3835 (fax) 
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PAJRe 
ELECTRONICS & MORE 

6 -1/2" Two Way System 
This is our most 
popular in -wall. You 
won't believe how 
good these really 
sound. Big enough 
to produce great 
home theatre sound 
and still fit 
everyone's budget. 
Put a pair in every 
room of your house. 
Great for front or rear speakers 
in your surround system. The 6- 7' 
1/2" polypropylene woofer and 1" textile dome 
tweeter were specially designed with home theatre 
in mind. The crossover network utilizes a mylar ca- 
pacitor for crisp clean highs. 3 piece design make 
installation in new or existing walls a snap. 
Specifications: *6 -1/2" polypropylene cone woofer 
with poly foam surround 1" textile dome tweeter/ 
midrange 8 ohm impedance *3 component L/C 
crossover network Frequency response: 50- 
20,000 Hz Power handling capability: 60 watts 
RMS /85 watts max *Sensitivity: 89 dB 1W /1m 
Overall dimensions: 8 -1/2" W x 12" L x 3 -1/2" D 
*Hole size: 7 -1/4" x 10 -3/4" *Fits into standard 2" x 

4" wall *Net weight: 12 lbs. per pair. 

#300-036 $89.90(1 -3 PAS) $79.50(4 Pas -uP) 

Satellite Speaker 
Stands 
These quality speaker stands are 
perfect for mini or rear surround 
speakers. The heavy die cast base 
provides stability. Textured black satin 
finish blends in well with any decor. 
The height is adjustable from 26 -1/2" 
to 47 -1/2" and the speaker wire can 
be run inside the pole for a better 
appearance. The top base is 
adjustable from 4 -1/8" to 7 -1/2" to 
accommodate most mini speakers. 
Includes foam pads to prevent marring 
of speaker cabinet. Sold in pairs. Net 

`weight: 12 lbs. 

#240 -762 $39.800-3 PRS) $35 500 PRS.UP) 

5 Function Remote 
*Operates five devices (TV, VCR, 
Cable, Satellite, AN Receiver) 
*Lighted component keys which 
indicate what device is currently being 
used Preprogrammed, 621 codes that 
work over 6,400 models New 
ergonomic design features a contoured 
case, index finger grooves, and keys 
grouped in clusters for easy operation 
*Satellite cursor control is tailored for use 
with a Home Theatre system, keypad 
design allows movement through menus 
with ease *Retains codes when replacing batteries 
New flat back design for easy operation *Money 
back guarantee ensures customer satisfaction Toll 
free customer service number provides the custcmer 
with friendly, knowledgeable assistance Requires 2 

AAA batteries ( #140 -150 not included) 

#180 -806 $29.951.3) $26.954_3P) 

3/4" TemflexTM 1700 
Vinyl Electrical Tape 

General purpose 7 mil electrical 
tape. UL listed and CSA 
approved. 3/4" x 60' rolls. 

If you haven't received a 
copy of our current 260 cats /o page g have one added to your order or give us a ca // and we will send one out to you immediate 

/y. 
6 -1/2" Round 
Coaxial System 
Designed for the home and 
office, these 6 -1/2" round in- 
walls are ideal for ceiling 
installations, or for use as rear 
channel surround speakers. 
Adding music to the kitchen, 
den, bath, or patio has 
never been easier! System 
features a weather resistant 6- 
1/2" treated paper cone with poly foam surround, 
coaxially mounted 1/2" polymer dome tweeter, and 
built -in crossover with a mylar capacitor in the tweeter 
teed. Retrofit design allows installation in both new 
and existing construction in just minutes. System 
includes removable steel mesh grills, built -in mounting 
bracket, hardware, and installation instructions. 
Specifications: Impedance: 8 ohms Frequency 
response: 60- 20,000 Hz *Power handling capability: 
30 watts RMS /45 watts max. *Sensitivity: 89 dB 
1W /1m *Dimensions: 9" round x 2 -7/8" deep. *Net 
weight: 5 lbs. per pair. 

#300 -408 $69.951.3 PPSI 
$62.75(4P5S -UP) 

3 Amp Power Supply 
This fully regulated power sup - 
ply is perfect for powering 
CBs, car radios, and other 
12 VDC devices that draw 
up to 3 amps. Heavy duty 
steel housing with front 
mounted switch and binding 
posts. Short circuit and 
overload protection! 
Specifications: *Output Voltage: 13.8 VDC (fixed) 
*Output Current: 3A (con(), 5 amps (surge) Ripple 
Voltage: Less than 3mV at rated output *Input Volt- 
age: 120 VAC, 60Hz *Dimensions: 5 -1/2" x 3 -1/2" x 

6 -1/2" Weight: 5 lbs. 

#120 -530 $19.95)1.3) $18.50(4.uP) 

.:.. w`84o.3g_4SIt1 
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eÍler WLC,00 
Soldering Station 
The Weller 
WLC100 
solder sta- 
tion is 
ideal for 
the profes- 
sional, se- 
rious -lob- 
byist, or kit 
builder who 
demands higher 
performance than usual of a standard iron, but with- 
out the high cost of an industrial unit. Power is ad- 
justable from 5 to 40 watts. Includes 40 watt pencil 
iron. UL approved. Net weight: 1 -3/4 lbs. Replace- 
ment sponge #372 -119. 

#372 -120 $39.95EAcH 

DMM and LCR Meter 
In addition to functions found 
in regular DMM's, this meter 
can also measure inductance 
in 5 ranges (4mH, 40mH, 
400mH, 4H, 40H), capacitance 
in 5 ranges (4nF, 40nF, 400nF, 
4uF, 400uF), frequency in 4 
ranges (4KHz, 40KHz, 400KHz, 
4MHz), TTL logic test, diode test 
and transistor hFE test. 5 AC/ 
DC ranges up to 1000V (AC750V), 
3 AC /DC current ranges up to 20A and 
7 resistance ranges up to 4000 M ohms. 
Includes test leads, battery, spare fuse, 
and manual. Net weight: 1 lb. 

#390 -513 

"44" Solder 
Kester "44" rosin 
core solder is de- 
signed for electronic 
and electrical work. 

It uses a fast acting, instant wet- 
ting, non -corrosiva, and non -con- 
ductive flux for faster soldering 
and a strong, long lasting bond. 

Alloy 
Part # Lead/Tin Spool Dia. 

370 -080 
370-090 
370 -098 
370-088 
370 -072 
370-086 
370 -074 
370.087 

60/40 
60/40 
60/40 
60/40 
63/37 
63/37 
63/37 
36/37 

1 lb. .031" 
1 lb. .050" 
4 Ib. .031" 

1/2 lb. .020" 
1 lb. 020" 

1/2 lb. .031" 
1 lb. .031" 

1/2 lb. .031" 

Price Price 
(1.3) (4 -UP) 

$8.50 $7.95 
8.50 7.95 

33.90 31.80 
6.95 5.75 

14.90 13.50 
9.95 8.50 

12.50 11.50 
7.95 6.75 

#350 -052 750(1 
-9) 

590(10 
-UP) 

Gold Plated 
A/V Cables 
A super quality, 
"siamesed" type cable. 
Two RCA cables for 
stereo (audio) signal from VCR to 
receiver /stereo TV and one low noise 
coaxial type cable for video. Price Price 
Part # Length (1 -9) (10 -UP) 

$85.90EACH 

2.5W Mini Audio Amplifier 
This amp contains both pre- 
amplifier and power amplifier on 
a super small board measuring 
only 1- 5/8"x1 -1/4 ". Maximum 
output power is 2.5W into 4 
ohms with 12VDC input 
power. No adjustments 
required. Short circuit protected. 

#320 -215 $995EACH 

Pro Wick 

Pro Wick's advanced 
fine braid design 
provides wicking action 
that is second to none. 

Price Price 
Part It TS # Size Length (1 -9) (10 -UP) 

341 -415 1802 -5 .06" 5' $1.40 $1.25 
341 -416 18 0 3-5 .0 8' 5' 1.45 1.30 
3414' 17 1804-5 .10' 5' 1.60 1.45 

341424 1802 -1C .06" 10' 2.75 2.50 
341425 1803 -1C .08" 10' 2.80 2.55 
341.426 1804 -10 .10" 10' 2.95 2.70 
341440 1802 -20F .06" 25' 6.80 6.30 
341441 1803 -25F .08" 25' 6.85 6.35 
341-442 1804 -25F .10" 25' 7.60 7.00 
341418 1802 -1000 .06" 100' 21.90 20.50 
341419 1803 -100 .08" 100' 21.90 20.50 
341-423 1804 -100 .10" 100' 23.90 22.50 

180 -120 
180 -118 
1 80-1 21 
180 -124 

3 ft. 
6 ft. 
12 ft. 
20 ft. 

$4.25 
4.90 
8.95 

1 2.7 5 

$3.95 
4.50 
7.95 

11.50 

LARGEST 
SELECTION 
OF SPEAKER 

DRIVERS 
IN THE 

COUNTRY! 

Aloo 

725 Pleasant Wiley Dr.. Springboro, OH 45066 -1158 
Phone: 513- 743 -3000 Fax: 513- 743 -1677 

E -mail: sales @parts- express.com 

KEY CODE 

VISIT OUR WEB SITE AT 

www.parts-express.com 
OR CALL TOLL FREE 

1- 800. 338.0537 
CIRCLE 262 ON FREE INFORMATION CARD 
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SURVEILLANCE 
The Latest High Tech 

Professional Electronic Devices 
Dur latest catalog offers a HUGE selection 

of surveillance, countersurveillance - 

privacy devices: spy pinhole camera 
$9900, hidden video, "realtime" 

15 -Hour telephone recorder $14900, 
12 hour VOX recorder 

phone call register, bug detectors, 
phone tap detectors, voice disguisers, 

locksmithing tools, wireless video, 
vehicle tracking via the internet 

and much more. Wholesale /retail. 
We will not be undersold. 

Catalog $5.00 or 
www.spyoutlet.com 

SPY OUTLET 
PO Box 337, Buffalo NY 14226 
(716) 691 -3476/(716) 695 -8660 

BEST DEALER PRICING! 

CAS/_E 
tt11.RECT 
CUNVERTERSI FIL-TERS z;(. 

IMPROVE YOUR IMAGE WITH 

VIDEO STABILIZERS 

FREE 
CABLE TV 
CATALOG! 

Now you can tune -in your favorite 
cable TV programming 
and SAVE $100'S - 

EVEN S1000'S on premium 
CABLE TV EQUIPMENT. = 

: 1:RIV. 
ELECTRONICS 
1-800-906-6664 

2609 S. 156TH CIRCLE OMAHA, NE 68130 

http://www.modernelectronics.com 

fABC ELECTRONICS .315 7TH AVEN. MPLS. MN. 55401 
(612)332 -2378 FAX (612)332 -8481 E- MAILSURPI @VISLCOM 
WE BUY TEST EQUIPMENT AND COMPONENTS. 
VISIT US ON THE WEB AT WWW.ABCTEST.COM 
IIP 51501A 100MHZ DIGrrizt u SCOPE. $1300.00 HP 4935ATRANS.IMPAIRMENT TEST SET $90000 
IJP 51201 D 300MHZ DIGITIZING SCOPE $1000 00 HP 5006A SIGNI'111R.E ANALYZER $15000 
HP 542201A 300MHZ DIGITIZING SCOPE $1000.00 HP 8óó02B IMHZ: 1300MHZ RF PLUG $400.00 
HP 54200A SOMHZ SCOPEWAVEFORM ANALYZER $700.00 EIP 575 MICROWAVE COUNTER SI 500.00 
HP 1312A 13MHZ FUNCTION GENERATOR 5250.00 FLUKE 95 50MHZ SCOPEMETER $550 00 

HE 5370A 100MHZ U.T.I. COUNTER $400.00 LECROY 7200 100MHZ 0-SCOPE $1000.00 
HP 3586(' LEVEL METER $750.00 TEK 475 200MHZ O -SCOPE $500 00 
HP 136A POWER METER N90 SENSORRCABL.E $50000 TEK 465 100Mä2 0-SCOPE $400.00 
HP 835CH SWEEP OSCILLATOR MAINFRAME 52000 00 TEK 496P 1KHZ- 1.$GHZ SPEC. ANALYZER $í.0000 
HP 3137A 3 5DIOIT SYSTEM VOLT METER $250.00 TEK 1240 LOGIC ANALYZER $750.00 
HP 3155A DIGITAL M! ILTIMErER $250 00 TEK TDS320 100MH7. DIGITALO- SCOPE. $1400.00 
HP 3456A DIGITAL Mt rL; rIME1 ER $100.00 TEK 1140IA 500MHZ PROD 0 -SCOPE FRAME $750.00 
HP 3336C SYNTHESIZ ER'LEVEL GENERATOR $800.00 TEK 7854400MHZOSC'ILLCISCOPE FRAME $50000 
HP 3325A SYNTHESIZER FUNCTION GENERATOR 51000 00 TEK 7904400hl1I7.OSCILLOSCOPE FRAME 5250.00 
HP 5335A 200: \IIIZ CGII NTER $600.00 TEK 7A26 200MHZ. VEICTICAI, PLUG 5'5.00 
HP 8165A PROGR', \IM APLE SIGNAL SOURCE $1100 00 TEK 7A24 100MHZ VERTICAL PLUG $15003 
HP 85588 %181 I00K- 1500SIt17. SPECTRUM ANALYZER $100000 TEK 7880 400MHZ TIME LASE $75 00 

HP 55591. '183IOMH7:2IGHZ SPECTRUM ANALYZER $3000.00 TEK '.B92A50OMHZDIi.AI. Tin* BASE $125 OC 

HP 1740A 100MHZ OSCILLOSCOPE IJI'E $250.00 TEK 7S12 SAMPLING PLUG $250.00 
HP 6034A 6OVDC-IOA POWER SUPPLY $750.00 TEK 7E14 10KH1 -I SGHZ SPEC. ANALYZER $100000 
HP 02698 10VDC -50A POWER SUPPLY $800 00 TEK AM503 CURRENT PROBE AMPLIFER $250 00 
HP 6553A 1OVDC -12.5A POWER SUPPLY OPT101 $1200.00 WAVETEK 145 20MHZ PULSE/FCNCTION GEN. $400.00 
HI' 0632A 20VDC -5A POWER SUPPLY $500 00 WA\ET EK 182A 4MH7. FUNCTION GEN. $150.00 
HP 66.13 \ I5 \-DC- -4.1A POWER SUPPLY OPT .1t..3 $750.00 WAVETEK 955 75- 12,4GHZMICROSCURCE. $110000 

EZ -EP DEVICE PROGRAMMER - $169.95 
Check Web!! -- www.m2l.com 

Fast - Programs 27C010 in 23 seconds 

Portable - Connects to PC Parallel Port 
Versatile - Programs 2716 -080 plus EE 

and Flash (28F,29C) to 32 pins 
Inexpensive- Best for less than $200 

Correct implementation of manufacturer 
algorithms for fast, reliable programming. 

Easy to use menu based software has binary 
editor, read, verify, copy, etc. Free updates via 
bbs or web page. 

Full over current detection on all device power 
supplies protects against bad chips and 
reverse insertion. 

Broad support for additional devices using 
adapters listed below. 

Available Adapters 
EP -PIC (16C5x.61.62x.71,84) $49.95 
EP -PIC64 (62- 5.72 -4) $39.95 
EP- PIC12(12C50x) $39.95 
EP- PIC17(17C4x) $49.95 
EP- 51(8751 C51) $39.95 
EP- 11E(68HC11 E /A) $59.95 

lEP- 11Di68HC711D31 $39.95 
EP- 16 (16bn 40pin EPROMS) $49.95 

EP- Z8(Z86E02.3.4,6,7,8) $39.95 
EP -SEE2 (93x. 24x.25x.85x) $39.95 
EP- 7501870750,1.2) $59.95 

'EP- PEEL(ICT22v10,18v8 $59.95 
- EP- 1051(89C1051.2051) $39.95 
EP -PLCC (PLCC EPROMs) 849.95 
EP -SOIC (SOIC EPROM5) $49.95 

Many Other Adapters Available 

M2L Electronics 
970/259 -0555 Fax: 970/259 -0777 

250 CR 218. Durango, CO 81301. 

CO orders add 7% sales tax 

Attp: / /www.m2l.com 

Restores Horizontal 
and Vertical 

Sync Lines from 
Distorted Video 

For Free Information Package and Pricing 

Call (219) 233 -3053 ono 
www.south- bend.net/rcd 6L61-* 

Lost Sync 

Restored Sync 
with VSG 

R.C. Distributing, PO Box 552, South Bend, IN 46624 

71! 
For 
the 

r8' EiERS! 
EiERS 

Digital Panel Meters!! 
LCDs LEDs 3 1/2 digits " 

4 1/2 digits loop powered adjustable voltage 
input bezel mount surface mount miniatures 

a big digits black red amber green negative 
o backlighting positive backlighting RF resistant 

EMI resistant displayed engineering units snap -u1 

Wa elan have Krey tope 
and shrink tube labeling 

Call for a FREE catalogue or 
systems and supplies! 

Visit us on the web: www.knsinstruments.com 

r r-r r.i _r r 

best selection... 

800 -356 -4920 l't11L.x 
Raih"d. NII 03110 -01S8 

Fax 800 -356 -1250 

'+I 
WIRELESS CABLE - IFTS - MMDS 
ATV - INTERNATIONAL - DIGITAL 
Amplifiers Antennas Books Components 

RF Frequency 2100 -2700 MHz 
SASE For "FREE" Catalog or Send $1 

PHILLIPS -TECH ELECTRONICS 
PO Box 13074 Scottsdale. AZ 85267-3074 
CATALOG /INFO: 480 -947 -7700 
ORDER LINE 800 -880 -MMDS 

CHALLENGER SYSTEM FAX LINE: 480-947 -7799 
[óióó srsiémi:úré?. WEBSITE: www.phllllps- tech.com 

. w.m.p E -MAIL: product ®phlllips- tech.com 
FREE SHIPPING visa n,c Ann, orco. , COO, Clumsy Poe, 

CABLE EQUIPMENT 
LOW. LOW WHOLESALE PRICES! 

1 -800 -521 -051 2 
New 1 -piece Jerrold -5 units $109 /ea; 10 u $99 /ea. 20 u. $89 /ea. 

New RFT -M - 5 units $109 /ea; 10 u. $99 /ea; 20 u. $89/ea. 
Basic Converter- 5 units $75 /ea; 10 u. $65 /ea; 20 u. $55/ea. 

WHOLESALE ELECTRONICS 
Check out our website: www.whe.net 
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A Trained Computer Repairman 
Charges $100 An Hour and More... 

You Can Get That Training! 
Foley- Belsaw's Totally New 
Computer Repair Course 

gives you the skills to 
start earning top pay 

FAST"! 

You get these Foley -Belsaw 
Exclusives! At no extra cost! 
A+ Certification Test 
Preparation Tutor ( w 
Foley - Belsaw CD -ROM 
Learning Assistant °' 

Business Start-up 
Resource 

SPECIAL BONUS ..- 
Inquire now and your course will come 
with a complete video archive library 
of early printer and computer 
repair techniques... 
at no additional cost. 

No Experience 
Necessary. 

Get "hands -on" training in the 
exciting field of computer repair. 

Fully illustrated, easy to understand course 
gives you everything you need to succeed. 

The key to your success lies in providing a service 
that is in great demand. Even if you have no experience, 
you can become an expert in a few short months. 
Foley -Belsaw's computer repair course is broken into 
small, easy to manage lessons. Each lesson is designed 
with your success in mind. After you complete the 
course, you'll have the expert knowledge to earn up to 
$100 an hour, or more! 

Latest technologies and Insider knowledge 
available only to Foley -Belsaw students! 

Get the "hands -on" experience you need in Computer 
Repair. Foley -Belsaw's CD -Rom Learning Assistant 
guides you through each lesson and is always right at 
your fingertips. The Test Preparation Tutor makes 
preparing for your A+ Certification as easy as turning on 
your computer. Foley -Belsaw's inside knowledge gives 
you the practical experience to become a computer repair 
professional. Get started today! 

C 
FIJIAN! 

BEbSBW 

World leader in training since 1926, 
provides at -home, ' hands -on" training 
in high- demand fie ds. 

Train At Home! 
There's not a more 

complete -or affordable - 
PC Repair course that will 
have you trained and job 

ready in such a short time. 

Take the first step to top pay. 
Call for a FREE Opportunity Kit today! 

1- 800 -487 -2100 
or complete this coupon and mail to Foley -Belsaw Institute, 
6301 Equitable Road, Kansas City, MO 64120 -1395 

Yes! Send me one of the following Free Opportunity Kits: 

0 Computer Repair, Maintenance, Upgrade, Dept. 64861 

0 Personal Computer, Specialist, Dept. 33487 

0 Professional Computer Programming, Dept. 35670 

0 Professional Saw and Tool Sharpening, Dept. 22053 

VCRIDVD Service and Repair, Dept. 62952 

0 Small Engine Service and Repair, Dept. 53122 

0 N /Satellite Dish Service and Repair, Dept. 31723 

0 Professional Gunsmithing, Dept. 92762 

Home Inspection, Dept. 76158 

Networking Specialist, Dept. 39474 

Locksmithing, Dept. 13252 

0 Woodworking, Dept. 43985 

0 Upholstery, Dept. 81657 

Vinyl Repair, Dept. 71559 

Electrician, 95530 

L 

Name 

Street 

city 

Phone ( ) 

State Zip 
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386 MINI -PC $83 8ó8g$27 

includes: 
-5 Serial,3 Parallel (32bit max) 
-Up to 8 meg ROM (27C080) 
-32k RAM exp. to 64Mbyte 
-Battery backed RT Clock 
-LCD and Keyboard ports 
-IRQ x15, DMA x2, TIMER x4 
-On -board LED display 
-Industry Standard PC Bus 

too large, expensive, or power 
board computer, needs only 

Runs DOS / WINDOWS. Use 
All utilities to do this included. 

Perfect when a full -size PC is 
hungry. A fully functional single 
program and power source. 
Turbo C, BASIC, MASM. 

A to D D to A 
For PC oe SBC 

8,12,16 bit resolution 

starting t $2ki1 OEM (1k) CONVERTERS 
up to 24 channels 

evaal t $75 

$95 UNIVERSAL.. 
PROGRAMMER 
FLASH, EEPROM, NVRAM, EPROM 
up to 8 meg (27C64-080). Adapters for 
micros, PLCC, etc. Parallel port version 
for notebook. FAST AND EASY TO USE. 

LOW COST... LOW POWER... QTY 

LOW RISC! 
LOWER COST, FASTER, EASIER TO PROGRAM SINGLE CHIP 

COMPARE: 16C54 MV1200 
PINOUT: 

OEM (1K) PRICE $2.57 $1.99 
RS232 PROGRAM DOWNLOAD NO YES RESET 
SINGLE CHIP OPERATION NO YES PD0 

BUILT -IN BASIC NO YES PD1 

EEPROM DATA MEMORY NONE 64 xour 
PROGRAM MEMORY 768 OTP 1K FLASH XIN 
MATH REGISTERS 1 32 PD2/INT 

MAX INSTRUCTIONS I SEC 5M 20M PD3 

MAX COUNTER BITS 16 18 PD4JTMR 

INPUT I OUTPUT BITS 12 15 PD5 

A TO D COMPARATOR NO YES GND 

HARDWARE INTERRUPTS NONE 3 
- LONG WORD INSTRUCTION - FRIENDLY SYMMETRIC ARCHITECTURE 

1K PRICE 

$1K990 
COMPUTER 

VCC 

P87 

P86 
PB5 

PB4 

PB3 

PB2 

PB1 /AD1 

PB0/ADO 

PD6 

- 

1 X20 
2 19 

3 18 

4 17 

5 16 

6 15 

7 14 

8 13 

9 12 

10 11 

PC SOLID 
STATE DISK 
$21 

OEM (1k) eval kit 75.00 
FLASH / RAM / EPROM 
256K -16M PCMCIA/DIPS 

No More Hangups... 

PC WATCHDOG! 
Reboots PC OEM $21 EVAL $75 

visit our web site: www.mvsweb.com 

VGA ó0ó controller 6P 
$27 oem $95 eval $27 
combo LCD /CRT 
version available 

5yr Limited Warranty 
Free Shipping 
Hrs: Mon -Fri 10 -6 EST 

MVS BOX 850 
MERRIMACK,NH 03054 
(508) 792 -9507 

` , 
V 
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(ID FILES TO (ASH PILES 

IMAGINE THE POSSIBILITIES! 

NOW YOU CAN 

TURN YOUR 

DREAMS 

INTO 

REALITY! 

STARTING AI 

$895.00 

THE 
It OBOPRO X50 

CNC ROBOTIC MACHINING SYSTEM 

3 AXIS UNITS FROM 

12 "X12" TO 60 "X60" 
MACHINING AREAS 

YOUR WISH IS ITS COMMAND! FREE 3D 
ROUTE, MILL, DRILL, CARVE, A, A 
ENGRAVE, PAINT, ETC. 
IN WOOD, PLASTIC, VINYL, 
PC BOARD, & LIGHT METALS CAD /CAM 

U.S. CYBERLAB, INC., 14786 SLATE GAP ROAD 

WEST FORK, AR 72774 (501) 839 -8293 

Visit us at www.uscyberlab.com 

Learn MICROCONTROLLERS 
EMBEDDED SYSTEMS and 
PROGRAMMING... 
...with the AES learning system/ 
embedded control system. 
Extensive manuals guide you 
through your development 
project. All programming and 
hardware details explained. 
Complete schematics. Learn to 
program the LCD, keypad digital, 
analog, and serial I/O. for your applications. 

THREE MODELS AVAILABLE. Choose from an 
Intel 8051, Intel 8088, or Motorola 68HC11 
based system. All models come with: 

32K Byte ROM, 32K Byte RAM 2 by 16 Liquid Crystal Display 4 
by 5 Keypad Digital,,Analog, and Serial 1/0 Interrupts,timers, chip - 
selects 26 pin expansion connector Built -in Logic Probe Powcr 
Supply (can also be battery operated) Powerful ROM MONITOR to 
help you program Connects to your PC for programming or data 
logging (cable included) Assembly, BASIC, and C programming 
(varies with model) Program disks with Cross Assembler and many, 
well documented, program examples User's Manuals: cover all details 
(over 500 pages) Completely assembled and ready to use Source 
code for all drivers and MONITOR Optional Text Book 

Everything you need. From $279. Call for Free Info Pack, or see 

Money Back Guarantee WEB at http:/ /www.aesmicro.com 

714 -979 -1091, FAX 714 -979 -1093 

Call 1 -800 -730 -3232 

AES MICRO, INC., 2110 S. LYON ST., SUITE C, SANTA ANA, CA 92705, USA 
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Electronic Design 

More Features 
More Power 
Less Money 

Ivex 65o pin versions have no 
feature limitations like other 
low cost products on the 
market. Ivex WinDraft and 
WinBoard are the preferred 
choice for designers 
worldwide. 

Take the Ivex challenge today. 
Try WinDraft Version 3.o 
schematics for 3o days. We 
know you will find it to be the 
most powerful, full featured 
tool available, Guaranteed or 
your money back ! 

utomation for Windows 

WinDraft 
Schematics $250 

630 0. venion 

Full Featured Tools: 
Hierarchical designs 
Part scaling 
Step & repeat 
True-type text 
Auto junction 
Single click editing 
Rubberbanding 
Graphical Part editor 
Update parts 
Global replace 
Advanced Bill of Materials 

with sort options. 
User Definable 

Electrical Rules Check 
Annotation 
Common netlist formats: 

(Accel, Protel, Pads, Pcad, 
Tango, wirelist, spice, etc.) 

Import Orcad /SDT 
sheets /libraries 

Assign net signal properties 
for PCB layout 

Visual PCB footprint browser 
Over io,00c parts included 
Windows 95/98/NT 

Visit the Ivex web site for complete product 
information and free product demos. 

2K www.ivex.com 
COMPATIBLE 

CIRCLE 319 ON FREE INFORMATION CARD 

WinBoard 
PCB Layout $250 

65o pin version 

Easy to install: 
Multi layer designs (16) 
Surface mount designs 
Advanced Design Rule Check 
Electrical DRC check and 

Real -Time DRC 

Rotate and mirror 
Single click editing 
Pad stack editor 
Global edit 
Graphical part editor 
Hundreds of footprints 
Copper zone pour 
Uses common netlist formats 
Edit netlist on the fly 
Output Gerber photo plot files 
NC dri I report 
Bill of materials 
Free web support 

Ivex View 
Gerber Viewer $99 

Any she file 

View and print any size file in 
standard Gerber 274 -x format 
and most 274-D. 

DESIGN 
INTERNATIONIAL. 

Telephone: (5o3) 531-3555 
e -mail: salesOivex.com 
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Home Automation 
World's Largest Selection! 
Best Customer Service 

Top Technical Support 

128 page full 
color catalog! 

Dealers /Resellers ask about our 
SmartHome PRO Dealer Program 800.949.625S 

Take a step into the future -- 

discover the latest in innovative 

home technology, from remote 

controls to high -tech toys to 

voice- activated systems. We will 

show you the smart (and easy!) 

way to automate your home. 

Lowest Prices Guaranteed! 

Call 800 -SMART HOME 
800 -762 -7846 

or visit us on the web.,- 

smarthome.com 
to order your catalog today! 

Order 24 Hours 7 Days 

HOME AUTOMATION 
SYSTEMS, INC. 

MEMBRANE 

SWITCHES 

Stock Layouts! 
Eliminates tooling 

cost... 
* *From 2 to 128 keys ** 
Industrial/Commercial/ 

Prototyping 

Popular types are available as 
complete kits, with bezel, 

connector & overlay! 

4 key DSK -4 kit $9.60 
12 key DSK -12 kit $13.87 

many more layouts... 

Optional Stainless Steel 
"Clickdomes": 

Sil- Walker 
(805) 491-06M 

FAX (805) 491 -2212 
P.O. Box 3220 

Camarillo, CA 93011 -3220 
silwkr@vcnet.com 

www.vcnet.com/silwkr / 

MASTERCARDNISA 

DATA ACQUISITION b CONTROL 
AFFORDABLE PLUG -IN BOARDS FOR PC's ISA BUS 

ANA100 Analog I/O S 99 

' 8 Channel 8-Ort 
0 to 5 Volt Input 
14 TTL vo lines 

' Analog Output 
400/(Hz Sampling 

ANA150 Analog/Counter... $ 89 

8 Channel 8 -BB 
0 to 5 Volt input 

3 16 -BC Countern 
400KHz Sampling 

ANA200 Analog 1/0 S 79 

1 Channel 12 -Bit 
0 to 5 Volt input 
optional bi -polar 

100KHz / 300KHz 
Sampling rate 

24 TTL UO lines 

DIG100 Digital I/O S 39 

82C55 PPI 
24 or 48 TTL VO 

Unes ep8en 
Selectable Base 

Address 

010200 Counter I/O S 79 

3 16 -Bit Counters 
' 8 TTL Input lines 

' 8 TTL Output lines 
Selectable Clock 

Frequency input 

ANA201 Analog s 119 

8 Channel 12 -Bit 
01, 05, x10, x50 
Programmable 
Channel gain 
100KHz 
Sampling rats 

On -Line Product Catalog at Our Web Site 
http://www.Bsof.com 

E -Mail: Sales @Bsof.com 

BSOFT Software, Inc. 

444 COLTON ROAD * COLUMBUS, OH 43207 
PHONE 614 -491 -0832 * FAX 614 -497 -9971 

Turn Your Multimedia PC into a Powerful 
Real -Time Audio Spectrum Analyzer 

Features 
20 kHz real -time bandwith 
Fast 32 bit executable 
Dual channel analysis 

High Resolution FFT 

Octave Analysis 
THD, THD +N, SNR measurements 

Signal Generation 
Triggering, Decimation 
Transfer Functions, Coherence 
Time Series, Spectrum Phase, 
and 3 -D Surface plots 
Real -Time Recording and 
Post -Processing modes 

Applications 
Distortion Analysis 
Frequency Response Testing 

Vibration Measurements 
Acoustic Research 

System Requirements 
486 CPU or greater 
8 MB RAM minimum 

Win. 95, NT, or Win. 3.1 + Win.32s 
Mouse and Math coprocessor 
16 bit sound card 

PHS 
Pioneer Hill Software 
24460 Mason Rd. 

Poulsbo. WA 98370 
a .subsidiary of Sound Technology, Inc. 

Priced from $299 
(U.S. sales only - not for export/resale) 

DOWNLOAD FREE 30 DAY TRIAL! 
www. spectraplus. corn 

Sales: (360) 697 -3472 Fax: (360) 697 -7717 

Spectra Plus 
FFT Spectral Analysis System 

e -mail: pioneer @telebyte.com 
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EP.NI.**I 19t 
Are you interested in Microprocessors & Embedded 
Control Systems? If not you should he! Look around, 
just about everything these days has an embedded 
microprocessor in it. TVs. cars. radios. traffic 
lights & even toys have embedded computers 
controlling their actions. The Primer Trainer is 

the tool that can not only teach you how these 

devices operate but give you the opportunity 
to program these types of systems yourself. 
Examples & exercises in the Self Instruction 
manual take you from writing simple programs to 
controlling motors. Start out in Machine language. 
then move on to Assembler, & then continue on with optional C. Basic. or Forth Compilers. 
So don't be left behind' this is information you need to know! 

Measuring Temperature 
Using a Photocell to Detect Light Levels 
Making a Waveform Generator 
Constructing a Capacitance Meter 
Motor Speed Control Using Back EMF 
Interfacing and Controlling Stepper Motors 
Scanning Keypads and Writing to LCD /LED Displays 
Bus Interfacing an 8255 l'PI 
Using the Printer as an EPROM Programmer 
DTMF Autndialer & Remote Controller (New!) 

The PRIMER is only $119.95 in kit form. The PRIMER Assembled & Tested is $169.95. This trainer 
can he used stand alone via the keypad and display or connected to a PC with the optional upgrade 
($49.951. The Upgrade includes: an RS232 serial pon & cable. 32K of hatter hacked RAM, & 
Assembler/Terminal software. Please add 55.(0) for shipping wi thin the U.S. Picture. hewn with upgrade 
option and optional hen s -duty keypad ($29.95, installed. Sattsfoction guaranteed. 

Examples 
Include: 

=alive, inc. 
11 EMAC WAY, CARBONDALE, IL 62901 
618 -529 -4525 Fax 457 -0110 BBS 529 -5708 
World Wide Web: http: / /www.emacinc.com 

1985 - 1998 

RS232/RS422/RS485 Converters 

CMC's low cost converters adapt any 
RS232 port for RS422 or RS485 
operation. These converters provide 
your RS232 device with all the 
advantages of RS422 or RS485 
including reliable high speed operation 
(up to 200 kbaud) and data transmission 
distances up to 5000 feet. Two AD422s 
can be used to extend any RS232 link 
up to 5000 feet. Completely transparent 
to the system; no software changes of 
any type are necessary. 

RS232 TO RS422 
Converts bi- directionally 

between RS232 and RS422 
Use as a short haul modem 
Plug in and go. No software 

changes required 

RS232 TO RS485 
2 wire 

Makes your RS232 port an 
RS485 port 

Supports up to 40 RS485 
devices 

Automatically determines data 
direction. 

Signal powered version 
available 

ADA485 (requires 9VDC) $79.00 
ADA485 -1 for 110VAC 89.00 
ADA485L signal powered 84.00 

RS232 TO RS485 
4 wire 

Converts an RS232 port for 
use with RS422 or RS485 
devices 

Supports up to 40 RS485 or 
RS422 multidrop devices 

Adds multidrop capability to 
RS232 devices 

Automatically determines data 
direction. 

AD422 (Requires 9VDC) $79.00 ADA425 (requires 9VDC) $89.00 
AD422 -1 for 110VAC 89.00 ADA425 -1 for 110VAC 99.00 

Mention this ad when you order and deduct 5% 
Use Visa, Mastercard or company purchase order code 

N9G 

Connecticut microComputer, Inc. 
PO BOX 186, Brookfield,CT 06804 (203)740 -9890 

WWW.2CMC.COM Fax:(203)775 -4595 

@@ Real Time Clock Kit @@ 

Easy to interface to stamps 
and microprocessors 

Date and time with seconds 
Year 2(100) compatible 
Automatic battery -less run 
Runs 4 weeks without power 
Includes all parts and PCB 
$24.95 + shipping/handling 
l'isit nw- t('chragefor more! 

MicroClock H 
(shown assembled) 

Technology Electronics, Ltd. 

Phone: 937. 438 -4683 Fax: 937- 438.5934 
www.technologykit.com kits@technologykit.com 

Wholesale 
Test Equipment 

All Major Brands 
www.tech- systems.net 

Data Acquisition and Control 
The ADR series of interfaces allow control of 
analog, digital and relay I/O via RS232 or RS485. 
Visit the web site for specs, applications and 
programs in VB, C, BASIC etc. (705) 671 -2652 

www.ontrak.net 
Ontrak Control S tems Inc. 

PicC C Compiler $59 
for Mcrochip's PIC mlcroconbollers 
Supports PIC18C55x 16C8x, 18C82x, 16C8x 16C92x PIC families 

SnXC C Compiler $59 
Supports ScenIX sxl8ac and sx28ac microconlrollers 
Both compilers based on ANSI C standard. Arrays, unions, 

structures, pointers, strings, function calls, if, for, switch, while, 
interrupt vectors, in -line assembler code, 8 & 16 bit variables, etc. 
Outputs Intel Hex format and assembly code. Code optimizer 
included. Excellent development tools! 

DebugiDE Debugger $79 
C source level debugger for PicC and SnXC compilers. Integrated 
Development Environment. Step, Run, Stop, Resel. Variable 
monitoring and modification. Oscillator /cable kit ($39) 
732 -873 -1519 fax: 732 -873 -1582 e grichrcream .com 

Gnch RG Inc.120 Cedar Grove Ln, Ste 340, Somerset NJ USA 08873 

URL: http : / /membera.aol.comlpiccompile 

Low Cost PlCmicro Tools 

111 IPA 

EPIC Pocket PIC Programmer - $59.95 
'r Programs PIC12C50x. 67x. 16C55x, 6x. 7x, 8x 

PICProto Boards - $8.95 to $17.95 

PicBasic Compiler - $99.95 

new! PicBasic Pro Compiler - $249.95 

BASIC makes it easy for you to program the 
fast and powerful Microchip PIC microcontrollers. 

:- Expanded BS1/2 compatible instruction set 
.r True compiler provides faster program execution 

and longer programs than BASIC interpreters 

micraCZ.nginceriny 
Box 7532 Colorado Springs CO 80933 

VW (719) 520 -5323 fax (719) 520 -1867 NM = http://www.melabs.com -- 

PROGRAMMERS MODI.LS 

ADVANTECH EETOOLS NEEDHAMS DATA 1,0 ICE TECHNOLOGY He,O 
SYSTEM GENERAL CHROMA MODULAR CISC. :l TECHNOLOGY XELTEK 

PROMAX EMP'20 MEGAMAa MEGAMAXa SIMM/SIP TESTER EMUPA 

CALL ADVANTECH LABTOOL 599 EETOOLS SIMMAX 
629 ICE TECH MICROLV 795 CHROMA SIMM/SIP 
650 EETOOLS ALLMAX + 359 MOD -MCT- EMUPA/R 
409 EETOOLS MEGAMAX 279 MOD -MCT -EMUP/R 

509 EETOOLS MEGAMAX4 49 EPROM 1G TO 512K 
369 XELTEK SUPERPRO II 69 EPROM I G TO 1 MEG 
409 XELTEK SUPERPRO II P 99 EPROM 4G TO 1 MEG 
249 XELTEX SUPERPRO L 199 EPROM 16G TO 1 MEG 
165 XELTEK POMMASTER II 89 EPROM 1G TO 8MEG 
479 MOD -MOT -EMUPA 129 EPROM 4G TO 8MEG 
739 STAG 012811.32 250 EPROM 8G TO 8MEG 

1AB100146 AIPERPRO A;LMAr>.b aOMMASTER2, 

Sales 916- 393 -1655 Fan 916- 393 -4949 BBS 983 -1234 

Web www.generaldeviee.eom E -Mail icdeviee @beat.eom 57 
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irm' Test Equipment Sales 
CHECK OUT THESE SPRING SPECIALS ! 

TEK 2236 100 MHz SCOPE W/ BUILT -IN 

FREQUENCY COUNTER $895 
TEK 2246 100 MHz 4 CH. SCOPE W/ 

"Smartcursors "& ON- SCREEN R.O $1195 
B &K 2630 1 GHz SPEC. ANALYZER (NEW) 

w/ TRACKING GENERATOR $3095 
HP 4277A LCZ METER $3295 
ESI 296 AUTO DIGITAL LCR METER $1195 
HP 8656B SIGNAL GENERATOR $2595 
HP 8350B SWEEPER MAINFRAME $2195 
GR 1863 MEGOHMMETER $595 
AR 4040AT 3KV AC HYPOT TESTER $575 

V. 
URPLUS 

FLUKE 5440B DCV CALIBRATOR $1495 
FLUKE 8502A BECHTOP DMM $495 
HP 1 141A DIFFERENTIAL PROBE $895 
HP 1142A PROBE POWER MODULE...$275 
HP 1651A 32 CH. LOGIC ANALYZER. $1195 
HP 8642B SIGNAL GENERATOR $14,900 
HP 3585A SPECTRUM ANALYZER $5995 
HP 3325A SYNTH. /FUNCTION GEN $1295 
HP 3577A NETWORK ANALYZER $8950 
HP 3488A SWITCH CONTROL UNIT $495 
HP 5342A FREQUENCY COUNTER $1650 
TEK 1241 LOGIC ANALYZER $450 

Ask about our line of new products including 
HP, LeCroy, Instek,Tektronix, Fluke and more ! 

CALL (800) 684 -4651 OR FAX (603) 425 -2945 

CHECK US OUT AT WWW.TESALES.COM 
CIRCLE 217 ON FREE INFORMATION CARD 

www.unbound- tech.com U -7-7 1- 877 -UNBOUND 

11) 

Development Boards, Mluocontrollers, Klts, 
Control and Measurement 

Development, Prototype and Testing Serial Control and Measurement 
JCM Vulcan Logic Trainer. Design and test UTI -XX- 232.485 Series. measure Inputs and 

digital circuits in minutes with this trainer and a trigger events over serial, uses simple ASCII 

breadboard. $32 protocol $99 -$299 
JCM Advanced dig daughterboard $39 - UTI- OS -XXX: 0 -5VDC 4 channel 8 bit A/D 

JCM Analog Trainer Use on its own. or to - UTI- DI -XXX: 0 -30VDC 4 channel digital Input. 

complement to the logic trainer. test analog adjustable trigger level 

circuits in minutes. $45 - UTI-OC-XXX 8 channel open collector 

UTI MC -Micro Trainer This system gives you outputs, opt SV pull -up, drive relays or 

the flexibility to test and experiment with micro solenoids 

based designs. includes a 64K -bit non -volatile E' - U71- RE -XXX, 4 SPDT relays w/ 2A contacts 

mein. and R5 -232 and RS-485 driven. $129 - UTIPMXXX: 2 channel PWM output with 

UT1 Control Trainer. Real world interface for two buffered digital outputs. good for motor 

the trainer series. with inputs and outputs for control apps. opt H- bridge version. 

measurement and control. analog cond. relays, - UTIWM -XXX: amblent temperature and 

buffered dig VO, and more $69 
relative humidity, 8 bit resolution 

Jae Cybugl kit. a great little robot kit for the -More available.... 

hobbyist $32 
UTI- 232 -485: Speak to an RS -485 device with 

Protot n breadboard to fit the above your PC, extend 500' to other serial devices. or 
g chain several UTI -XX -485 devices. S129 

Microcontroller Boards and Interfaces Other Exciting Products 
UTI -WCI: Serial CCD Camera. Board level, takes These boards include voltage regulation. 64K -bit 

serial Es. 95 -232 and RS -485 drivers. interface serial commands through RS -232 at up to I I5K 

with screw terminals and/or stackable expansion Baud. returns CCD data in various res. Great for 

headers. pics and experimenting. PC SOW incl. $249 
UTI -P76F: A flash PIC micro den board $ 169 UTI -SCI: WlnCam.Lfve. Serial port based 

UTI -I IAI: A 68HC11 based SBC $189 webcam system for your PC. $499 

Some interfaces available: $49 -$98 UTI -SCR Secure-am Pro. Remote access surveil - 

-4 and 8 channel analog zero and span cct lance camera. event trigger. motion detection. 

-8 SPDT relays with 2A contacts outdoor encl. available $599 

- 2A dual H- bridge for motors and solenoids UTIACC. Capture and play 2 -4 min of audio. 

-Audio capture. 2.4 min of audio line level input, dry contact trigger $129 

- Micro modem rates ®2400 - 28.8 
UTI -MP -)001: sedal RS232 radios, 900MHz 

- LCD. 2 line z 16 char. and 4 line o 20 char 
narrow band RF. ch selectable. 1000' range 

- Ambient temperature and relative humidity 
outdoor, combine with our control and measure- 

UTI.I2CM- XXX -X: Non -volatile 1.0 memory 
ment products for a telemetry system. $519 

boards (up to 512Kb per boardl) $39 All prima In lISS 
Slslpping and handling not Included 

n,- also piowde aflnidable electronic design, ronsu lung. assembly, and piurlurn d,velnpment 

I 

` atr 
i 
/ , 

Nr....sua ." 

L,T 
Unband 

Ina 
l- en- utseouFtO 
(14177.167.6863) 

#25 -1725 30 Ave NE Calgary, Alberta, CANADA T2E 7P6 

Tot: 403- 291-0054 Fax: 403.291.0017 
Payment by Cash, Chk, MO, COD 

Call us to receive details vla fax, mall or small. 

PIO'I:i soon 
LEARN ABOUT PIC MICROCONTROLLERS 

EASY PIC'n - Beginner %29.95 

PIC'n Up The Pace - Intermediate $34.95 

NEW! 
PIC'n Techniques - Intermediate 634,95 

8 -pin PICs 
Timer 1, timer 2 and the capture/corrpare/PWM (CCP) module 
Talking to a PIC with a PC using a terminal program 
Test equipment and data logger experiments 

See Table Of Contents: hnp:/ /www.sq -1.com 
Secure Online Ordering la Available 

o $4 s/h in US for 1 book, $5 for 2 books, $6 for 3 books 
VISA, MC, AMEX, MO, Check 

CA residents please add 7.25 %CA sales tax 
PIC and MPLAB are trademarks of Microchip Technology Inc. 

CQ'IJ) í!-'t115`1,1.gL 1 SLSCTRON1Cá 

P.O. Box 501, Kelseyvllle, CA 95451 
Voice (707) 279 -8881 FAX (707) 279 -8883 

Web See: htlpftWww.sq -1.com 
E -Mail scione@pacific.net 
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wwweweb- tronicsecom 
Fantastic DMM Offer! 
Don't let this price foW yore his meter is a digital 
muldmeter designed for engineers and hobbyists. Equipped 
with 5 functions and 19 ranges Each test position is quicke 
and easily selected with a simple turn of the 
FUNCTION/ RANGE selector. rotary switch Rubber 
Boot tndvdedt 
Displays 3.1/2 kD oit LCD. 2 mm Figure Height with 

Oee range Indication: 3 Least Significant Digits Blank 
Temperature for Guaranteed Accuracy. 23 C 

45 "C RH475% 
Temperature Ranges. 

Operating: 0 C to 40 °C (321 to 104"F) 
Storage. -10 "C to 50 "C (I41to 122 "FI 

Power 9V Alkaline or Carbon -Zinc Battery 
(NEDA 1604) 

Low Battery Indication: BAT on Lest of LCD Dap 
Dimensions: IBBmm(L) x B7mm(W) x 33mm thick 
Net Weight. 400g 

Get All the Specs From Our Weh Si'a 

wwweweb-tronics.com 
? ii2' Pro Modular 

ONLY Crimping Tool Kit 
1S Includes: 

`w .? r Heavy Duty 
Catches 

11.41/81/ Crimp Tool 

\stitHT 33OK 
S Die Sets' 

/Auto -Temp Solder 
Station with 01412r 
Ceramic Ele -lent 
With Ceramic 
Heating Element for 
More Accurate Temp 
Adjustment W 
3 Conductor / 
Grounded Power 
Cord 
250 °C -480 °C SR -97_ 
(4701- 9001) Extra Tip Options 
Fast Heating Feature 

Avmlebie. See Web' 

\tor More Info See www.web- tronics.com 

/True RMS Di 
( et u Shed. 4 I n oil 

Frpuency Range to 
20 KHz 
Capacitance Ranges from 
2000 F to 20 uF 

20A max IOCOv0020.4, 
max e 700vAC max 

CSI -980 
Selectable Data Foia DMM 
Fonti on 

#9300G I 

www.web-tronics. con 
For IDE /Ultra DMA Hard Drives 

This product can be used with any 3-1/2 IDE 
hard drive up to I high It includes .tn 
electronic keylock for safe removal and 

ìt insertion. Made of ABS 707 fireproof plastic. 
Use this product to protect sensitive hard drive 
data, take your hard drive between work and RH- I OC-IDE 
home or even set up different users with their own hard cloves that they physically 
insert every time they use a PC. Other models available from C.S.I. include RH 10 

series and RH2O series, which are inerchangeable within the same interface design 
(IDE or SCSI). Other Models are Available. 

Los,/ to Searcl F -tin° 
Includesa 

That Really Works stantly 

New Items Added 

CCD B &W Board Cameras of 
ASIC CCD Area Image Sensor 
Extremely Low Power Consumption ago 
0.5 Lux Min Illumination 
Built -In Electronic Auto Iris for Auto 
Light Compensation 
Detailed specs on t/tt W, -, , VM1030PA 

Pinhole lens with audio, 
30mmx30mmx25mm, 

12V, 430 horn and 
vert TV lines 

'59,00 $49.00 
5 or more 

/bullet CCD Cameras 1 

BSW d Color 

e3 VMCB21 
m x38.5mx2 Bmm 

with 6 infra-red LEDs, 
I 2V, 380 horn TV lines 

ON SF;, 

"'59. any qty. 
Reg. $69.00 

VM 1035A 
42mmx42mmx25mm 
Standard lens with 
audio, I2V, 430 horn & 

ere TV lines with back 
light compensation 

Circ 
Spechaist 

In Business 
Since 1971 

VM1030A 
'' 30mmx30mmx26mm 

Standard lens with 
audio. 12V, 430 horn & 

vert TV lines 

an VMBLT3025W 

Smart Rugged Metal 
Digital Color, Weatherproof 

09 20mmh(D)aB3mm(L) 
Housing 

s ' 
OD S 19¢.- Low it. ; 

P2 
Volt 

Consumption S or more 
12 Vol[ 
CCD Area Image Sensor VMBLT102OA for Long Camera Life 
Built -In Electronic Auto Iris for Auto BeW with audio 
Light Compensation 21mrm D1aSSmm(L) 
No Blooming, No Burning S85.95 95 57 \ 0.1 Min Lux Illumination (BAW), I Lux J 

\Min Lux Illumination (color) ~ 5 or more 

Amazing Test Equipment Offers 

5 or more 

with RS -232 Interface & Software. 3 -3/4 Digit, 
4000 Count, Auto -Ranging with Analog Bargraph 

True RMS Mode 
IOMHz Frequency Counter 
Time Mode with Alarm 
Clock and Stop Watch 
Dual Display 
10 Location Memory 
Min, Max. Avg and Relative 
Mode 
Decibel Measurement 
Cap and Ind. Measurer.- .. 
Temperature Mode C 

KType Tempenininn 
Included 

5 or more 

VM1036A 
32mmx32mmx25mm 
Standard lens with audio, 

i8 12V, 430 horn & vert TV 
lines, reverse mirror 
image feature t::á 

VMBLT102OW 
B &W Weatherproof 

21 nom(D)xSB.Smm(L) 

I0MHz Pulse Generator 
.4i> Protek B101-Ó\ 

Max. 10MHz Rate 

$269 Adjustable Delay Time & Pulse 
Width 
External Oscillator 
Input 
Variable Output Le 
Control 
Delay Function I 

V. Frequency Count \ See h b site for details 

5 or more 

Detalle 
Specs on 
the Web 

e1 

2GHz Universal Counter 

Me 
Frequency, 

Feriad 
Totalize Ratio Ú2000A 

Lo« Pss$ Filter ® Protek $319 
3 Channel Input (CH A. 
CH B, CH C) - 
Variable Trigger Level 
8 Digit LED Display 
4 Step Gate Time 
Control 
FI /10 Input Assenua 

Self T t Se n det.;dr 

1GHz Multifunction Counter / Digital Multimeter 
`8' Protek B-818 e' Protek 9902A 

Frequency, Period, Totalize AC/DC Voltage. AC/DC 
Measurements $209 $ Current, Resistance 1$9 
Low Pass Filter - - Measurement '1.. =2.. .. 

2 Channel Input 4 1/2 Digit Display 
(100MHz, 1GHz) u Over Range Indication 
8 Digit Gate Time A 7 Functions 
Control Data Hold Function 

Input Attenuator, 
See the web site for detail, 

OMHz Sweep Function Generator-7N\ 
Sine. Triangle. Square, Ramp, Pulse Waveform 
Gate & Trigger Output st.4, pfotek 8-810 
Burst Waveform Output 

5559 Sweep Function (Linear /Logarithmic) 
VCG Input 
GCV Function 
AM Modulation 
Variable Symmetry 
Output Attenuator 
D Offset 
Frequency Counter ser tgr , n. h 

20 Amp Switching Power Supply With 
Overvohage Protection and Variable DC Output 
Specifications 
Input Voltage: AC I 10V 
415 %. 50HeJ60Hz 
Output Voltage: DC 9V - 
ISV variable 
Polarity: Negative ground 
Current (13.8v), 25A 
peak. 20A continuous 
Overvoltage Protection 
Cooling fan inside chassis 
See the weh site for detii, #SPS- I 020G 

See -he web site for details 

MHz Sweep Function Generators 
Sweep Function Width: I to 1000:1 
Sweep Rate: 0.5Hz to 50Hz 920.5 
Attenuation -20dß oo mot,* $ 2 19 Frequency Range: 
0.02Hz to 2/Hz In 7 - - - - -- 
Ranges 
Outputs: Sine. Triangle 
Square Wave Pulse. 
Ramp Stewed Sine 

Sync Our TTL quat >r 

av SSce the web site for details 
2MHz Sweep Function Gcnerato'n 

Protek 9205C 
Sine. Triangle. Square. Puise. Ramp. <770 
Stewed Sine Waveform r 
Sync. Output (TTL 
Square Waveform) iav_t... - -su>° 
Sweep Function l v- ̂ te,P...r, f 

Pulse Signal for Logic 
& Audible Test 

n sy /Diode Test (Zt90,i 
r Test 

c. Power OFF/"Keep 
,N" N' Mode 
' d 20A Input with 

g Beeper 
5 Lght i /Run Mode 

_ety Design UL1244 & 
DE -041 I 

Protective Holster 

PROTEK 506 Silicon Test Leads 

COLOR CCD Mini Boarr 

Low Power Consumption 
1 Lux Illumination 
Built -In Electronic Ante Iris for 
Auto Light Compensation 
Internal Synchronization 
12Volts 
400 TV Lines 

VM3011 -A 
4S 'ern x40wmx2a mm / Standare lens 

, with and -o, 
- -5i,, single broad 

VM3010PA 
33mmx33mmx 18mm 

lt Pinhole lens 
v--.. with audio 

S or mor, 

VM3010 -A 
33mmx33mmx32mm 

Standard lens 
with audio 

Detoi B 
S at. more 

s or mo n f ` an the Weu 

Protek Amazing Test Equipment Offers 
'OMHz,40MHz/60MHz/I00MHz Asia's currencies are 
')ual -Trace Oscilloscopes I/ devalued against U.S. dollars - 

Ahemerte Trigger 1 Take advantage of 
Internal Sync Seperator Circuit LATEST \ orices while they last! 
Ah -Mag Sweep 
Delay Sweep (6510) DESIGNS! 

#6504 - 40MHz 

#6502 - 20MHz 

`LÒ`í 

#6510 - 100MHz 

/These deluxe MC Protek oscilloscopes Part No. 6510 6506 6504 6502 
provide the features and accuracy that Bandwidth 100MHz 60MHz 40MHz 20MHz 
serious technicians and engineers need Vert. Sensitivity lmV /DIV 1mV /Div 1mV /Div 1mViD. 
at prices well below what you may have 

to 5V /Div to 5V /Div to 5V /Div to 5V/D. 
expected.These dual -trace, dual- channel. Mae Sweep Rate 2nS /Die 0.1 pS /Div 0.1 pS /Div 0.2pSiD 
scopes have Alt -Mag sweeps and provide to 0.2S /Div to 0.2S /Div to 0.2S /Div to O 5Srli sr simultaneous display of normal and Delay Sweep YES ALT -MAO ALT -MAG ALT MAC magnified traces. An internal sync Vert Mode Trig. YES YES YES YES seperator circuit provides stable Cursor Readout NO NO NO NO 
triggering of video a gnals.TV -H (TV line 

CRT Volts 12KV 10KV 10KV 2KV synchronizing feature) and TV -V (TV 
frame synchronizing frequency) are automatically switched by the Tlme /Ov front panel control The user an view parallax- I 

\free waveform measurements on the large 6 rectangular CRT that includes an illuminated internal 8x10 Div graticule. J 
C Based Digital 

Storage Oscilloscope 
With Easy to Use Auto Setup 

Pre Trigger 
Voltage Range: 50mV to SV. 7 

steps 
Time Range: 5Ons /dlv to O.5s/ 
día. I -2 -5 22 steps 
32KB. Memory Depth 

DCG Input `, 
V Offset 
Variable Syrr, t, ry - 

-. b use for detafó 

#220 
See the web site 

for details 

CIRCUIT SPECIALISTS, INC. 220 S. Country Club Dr., Mesa, AZ 85210 

CIRCLE 332 ON FREE INFORMATION CARD 

HDD Heat Sink & Fan 
Heat Reduction System 

The Ultimate Heat Reduction 
System for Hard Drives 
Huge Aluminum Heat Sink. Plus 

Two Cooling Fans 
Heat Terminator Mounts In Any 
5.25" F.D.D. Bay 
For All 3.5 Drives up to Is' High 
Hard Drive Heat Reduction up r 

,3", 

HEAT TERMINATOR 
as 

I O or more 
See the cui 

800-528-141 714 8 0- 4 64 24 8 5IFAX: 480- 4645824 59 

r2GHz RF Field \ 
A.- ralyzer 

Frequency Range. 100KHz to 
2,060MHz 
Narrow Band FM INFM),Wide 
Band FM (WFM). AM and Single 
Side Band (SSB) Modulated Signals 

May Be Measured 
CP Tuning System for Preci 

F requency 
LL 

M easure men[ and 
se 

Tuning 
LED Backlight LCD (192x192 
doss) Built In Frequency 

Counter 
Hand -Held and Battery 
Operated 
All Functions are Menu 
Selected 
RS232C for PC 
Interface and Printer 0 Protek 

#3201 
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AMAzINGPPODUcTly BOX 716 AMHERST, N.H. 03031 

n : UN E . 
LISTENING SYSTEM 

Remarkable concept allows user to hear sounds within a premise 

over a beam of laser light reflected from a window or similar 

surface. Experimental device provides hours of interesting and 

educational use. Utilizes a visible red laser that simplifys 

alignment and discourages illegal use. Usable range will 

vary-expect about 20 to 50 meters. Optional lens will increase 

range 200 to 400 meters! Further range requires expensive 

optics. Basic system setup requires patience in alignment 
Uae6 konefed and 

and a sturdy video tripod (not Incl.) Dieci R ll ellgea 

LWB5 Plans $20.00 LWB5K Kit/ Plans $149.95 
LWB50 Basic System Assembled and Tested $199.95 
LWB70 Higher Performance Version With High Coherence Laser 
Gun Sight, Extending Lens, Delux Headsets $299.95 

KINETIC ELECTRIC GUN 
PIONEER A FUTURISTIC 
WEAPONI 

11410111110110111 

HIGH 
VOLTAGE 

580 Energy Storage 
s Constant Current Charging 

Triggered Spark Switch 
Ballistic Velocities 
Handheld Battery Operated 

R OUR LAY Labeled A Dangers product 
JOIN TIM YIWCIII 

EGUNI Plans with Parts Ust $20.00 
All Parts are Individually Available 

3 MI FM BROADCAST 
TELEPHONE TRANSMITTER 
Tunable On FM Broadcast. Excellent Telephone 
Project. Only Transmits When Phone is Used 

VVVPM7K Kit/Plans $39.95 
BEEP1 K Beeper Alert Klt $19.95 

INFORMATION VISIT OUR "ACTION WEB SITE@ 

UNLIMITED DEPT GEN 01198 http; / /WWW.amazing i.com 

SUPER BRIGHT VISIBLE RED POINTERS 
KsSignaling Beacon Visible Over 25 Milesll 
# Over 1/2 Mile Pointing Range 
# Light Up a Low Level Cloud 
tr Great Fun At The Mod 
*Drive The Cat Nuts!! Line Powered Telephone Bate Transmitter 
#EHrs On AAA Batteries 3 Never Needs Batteries!! 1111 
Yr5 5/8X1/2 "All Metal Treckl /Homing Beacon 
LAPN65 15 mw equiv 2000ft $24.95 4 Beeping Transmitter' 
LAPN63 30 mw equiv 4000ft $49.85 T ansmitter Rebroadcasts 
LAPN63F Above Focusable $54.95 5 rodeo 0e Audio outputs , 1 .!e 

"LIGHT 
!{/WRr 

POINTERS 
L Short Range N /FM Disrupter 

MA7GR LNrl l s HOW POIN ERS L7 NEA7 PRANK!!! Discretion Advised 

í41LAPN6512...12 Design Show....$29.95! 
*#LAPN6524...24 Design Show $34.9511 
4 #LAPN6540.. "40 +Design Show "$39 "95111 COMBOX Parts and Plans for above!.. $59.95 

COMBOP Plans for all the above' $10.00 

FM TRA 
ALL PARTS TO BUILD 6 LONG 
RANGE WIRELESS DEVICES 

elves unra clear 
ca Transmitter 

2 1 mile 4 Telephone Transmitter 

Soppeeer Sensi 
1Milen Vo 

1044' of Explosive 
son, of lightning 

!INKY TESLA COIL 
Transmit Wireless Energy 
Strange and Bizarre 
pyrotechnical effects. 
on Motors Anti -Gravity 

Size 20" H x 8" Sq 
Weight - 25 Pounds 
115 Volts/2 Amps AC 
Labeled "Use Caution" 

BTC3 Plans 
BTC3K Kit/Plana 

All 6 Above Kits Plus FREE Into Data Pack on 
HELPFUL HINTS Building and Tuning Wireless Devices 

ION RAY GUN PROJECTSENERGYI ! GRAVITY GENERATO 
Demonstrates a unique 
phenomena of electrical 
reactions that produce th 

Star Wars Technology Demons rates 
Weapons Potential! See Ions in Motion! 

1007/9 Plans $10.00 
1007K Kit/Plans $99.95 

$15.00 10G70 Assembled and Tested..$149.95 
$399.95 140311ER POWERED DEVICE 

BTC30 Read to Use $49995 1009(KIUPlans $149.95 
10090 Assembled and Tested $199.95 

BTC4 Plans 24 to 30" Sprk..$20.00 
ATTéNTION. HIGH VOLTAGE 

HIGH POWER STUNGUNS 
ExPIIMeTTEr 

Battery Powered Mini Sized 
Modules for research in: 

STUN100 100KV StunGun...$19.95 HOVERCRAFT, ION GUNS 
STUN200 200KV StunGun...$39.951 FORCE FIELDS, SHOCKERS 

STUN300 300KV StunGun...$49.951 MINIMAX4 4KV@l0ma $19.95 

effect of "anti -gravity". You 
build and levitate a small 
mock space ship from 
simple materials. 
Excellent scientific 
demonstration of a 
fascinating method of 
levitation. Levitate an Object! 

GRA I Plans and Book $20.00 
GRAIK Pwr Sup Klt /Plans $99.95 
GRA 10 Assbled Pwr Sup... $149.95 

R FORCE ELB/ VEHICLE 

Hand Shock Balls, 
EERR 

Wends. Electrify CAUTION 
Objects. Great Payback Abash ppl10 
for Those Wiseguys! Ylwgrsl 

SHK1K Kit of Pwr Module $19.95 

1 BOO 221 1705 ORDERS ONLYI FAX 1 603 672 5406 INFO 9-5pm 1 603 673 4730 FREE CATALOG ON REQUEST 
Pay by MC, VISA, Cash,Chk, MO, COD. Please Add S5.00 S&H plus $5.00 it COD. Overseas Please Contact for PROFORMA 

PC- Controlled Battery Analyzer 
Cycle, Charge & Test with your PC 

S 398 Print reports, plot graphs, expandable 

Tel: 800 -673 -3585 
519 -472 -5566 
Fax: 519-472-1702 

Download Demo: 
http ' /home.rogerswave.ca/lamantia 

lamantia @compuserve.com 

.ms 

LaMantia Products Ltd. 

BUGGED ?? 
EAVESDROPPING is unbelievably widespread) Electronic 
Devices with amazing capabilities can be monitoring your 
telephone and room conversations RIGHT NOWT Are you 
sure you're safe? FREE CATALOG tells you fast! Includes 
Free Bonus details on fantastic opportunities now open in 
Counter -Surveillance field. Exciting, immensely interesting 
and EXTREMELY profitable (up to $250 hrl full /,art-time 
income. Call Nowl 

!!!BROADCAST EoUIPMERt: !, 
We manufacture e carry Stereo FM Transmitters, 
RF Amplifiers, Low Pass Filters Antennas, DJ Mixing 
Boards d Consoles, Mks, Compressor /Limiters, Digital 
Reverts, Automation Software, RF Test Equipment, RF Parts 
Including BGY 133's, and much more! Call For Free Catalog. 

itConcepts 
C 80x 586 STREAMWOOD. IL 60107 

1630)736-9822 FAX (630)736 -0353 

CONTROL YOUR WORLD 
32K HC11 

Low Cost Microcontroller boards & kits Ilcations 
http: /IZOrlrlco corn 
or call 12061 282 -6061 

SURVEILLANCE HIDDEN CAMERAS 
DIRECT FROM MANUFACTURER -BEST PRICE IN DIE MARKET 

Ultra miniature hidden camera in doms smoke or motion 

detectors nil BAP or Color Wide vier male. Loa light 

sensitivity super sharp images. plus rides and audio oul- 

pul From 5159. N. Also 117 BAT board Cameras emir, 
surit a1571.00 550. Wireless hidden amers. start al only 

$211.00 USO. Plus 5515 for 1.11 Whole,Relail Weiner 
A' too. Check, Money Order or Visart4C. 

BOLIDE INTERNATI I NAL I BPORATI IN 
PH: (800) 355 -0895 or (626) 5751178 

9660 Flair Drive #218, El Monte, CA 91731 
ho! .11www bol ideamazin . 'redacts. corn/ 

NGa1 FREE! 
FOa BV\1,S%. 

PHONE, FAX. WRITE 
OR E -MAIL WITH YOUR 

MAILING ADDRESS 
MUST MENTION 

OFFER .LA13109" 

LAB -1 
(1.5" o 2.0" o 0.751 

PRE PUNCHED END PANELS 
ALSO AVAILABLE 

9 BOA SIZES 

25 FREP/NCHED 
END PANES 

ALSO IN STOCK AT 
JENSEN TOOLS: 800.436.1194 
MCM ELECTRONICS: SOD- 5434330 
TECH AMERICA: BOO-442-7271 

ALL ALUMINUM CONSTRUCTION LOW COST 
OFFER GOOD ONLY IN THE 48 STATES. ENDS DECEMBER 20. 1399. LIMIT ONE 

REQUEST PER CUSTOMER. MAILED 1ST CLASS, ALLOW I.2 WEEKS FOR DELIVERY 

5E5 
Conn 

ORDERS 500.6343467 FAX 800- 551 -2749 
® OFFICE 702- 5e53400 FAX 702 -565-4828 

www.sescom.com info@sescom.com 
SESCOM, INC. 2100 WARD DR.. HENDERSON. NV 89015 

SESCO,4. INC "ee mponsNe la avtl vnml lypoeph,ce s 

and poor end ern /m. lme u tulywl In change vat no, +e 

CABLE TV BOXES 

(WE'LL BEAT ANY PRICE!) 
30 DAY TRIAL" 1YR. WRNTY.'FREE CATALOG 

OTT. DISCOUNTS' DEALERS WELCOME 

1- 800 -538 -2225 
HABLAMOS ESPANOL 

Yv tGY C.O.D 

http: /Mrww.tvcableboxes.com 
GLOBAL ELECTRONICS INC. 

3 Axis Motion Control System 
Complete, ready to run 

s 295.00 , 12.00 6/H 
Build or adapt CNC mills, CNC routers. Robots. Etc. 
Includes: 3 Stepping motors (70 ozln 200 steps/revi. 
External board (connects to parallel port of a PC). Power 
supply. Cables, Manual and the MAXNC drive software, 
with linear, circular and helical interpolation, acceleration 
deceleration, full contouring, 'G' code programming, 
screen plot, code generation from CAD (CAM), and more. 

For more information, 
phone or write to: 

MAXNC 
6730 West Chicago 

Suites 2 & 3 
Chandler, AZ 85226 
Ph (602) 940 -9414 
Fax (602) 940 -2384 
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The 53OU Series, one of the world s Finest digital multuneters- The Oust or the ASYC ll 

Series, it has the best accuracy, a built -in counter, and displays AC voltage as resistive power 
or dB (trnpedanoe selectable), saving you the time of making the calculation. A careful .examination of the perfor- 
mance features and user- conscious design will tell you that you hold a superior DMM in your hand, designed with 

measurement capability needed by users who demand the best. 

MFG MODEL ACC'Y LIST SPECIAL PRICE 

B &K 5360/MX538 0.1% $229.00 $129.00 
B &K 5380/MX55 0.025% $309.00 $139.00 
B &K 5390/MX56B 0.025% $325.00 $149.00 

(resistive power on model #5350/ MX56B) 
meters made in France by Metrix for B &K, feature 50,000 count capability, bargraoh, true RMS, mains dis- 

turbance indication, good transient protection, a wide temperature range, conform to IEC 1010 class 2 safety 
compliance Si 3 year warranty 

The 845 s a softv,arc espatdahle universal duvi,.e programming workstation that support a wide variety- of program- 

mable devices with the added capability to test digital ICs. It k the 1110>I sophisticated tow -cost programmer available 

today. Auntgae hardware /software architecture enables the Model 845 to easily grow in support and engineering soft- 

ware design capabilities as quickly as your device library requirement. State -of- the -art universal programmer offers 

you the most advanced programming facilities with the most user -friendly interface Since each pin is software 

addre'sable. n.'n pan numbers can be added to the list of supported devices through software upgrades. The 845 

intcrl..,es with IIiM. PC, XT. PS /2, AT, 386. 486. Pentium, isolable or compatible personal computers. The standard 

pack -age allo, s you to direetl_v ()ounce' to your ?'C through and standard parallel printer port ono special interlace card 

Of special mottles needed). 

MOUEI. DESCRII'l'ION KEW 'I,aR SALE; 

840 Eprom Programmer (single socket) 205.(H) IL: 15 

841 Epront Gang Programmer (4 sockets) 26111i0 _'5 L95 

842 l'rivenal Programmer 695.00 611!15 

843 1niversal Programmer (parallel port interface) 795,18) h)1t' qï 
845 Universal Programmer (parallel pori interface) Windows based 1295.00 l t 

846 Iinivrnal Programmer (parallel port interface) 495.(N) 

847 Universal Programmer (4 .sockets. parallel pon interlace) 

t10U1'f UI ti( RII'I1(1A 

Universal Device 
Programmer & Logic IC 

Tester Model #845 

KENWOOD 
MODEL C5-4125 

20 MhH7, R Channel Oscilloscope, with probes Si. 3 year warranty 
Suggested Price $595.00 

SUPER SPECIAL $389.00 w /free t- shirt!!! 

\ 1 1 I / - _' ( I. I ' k (-I<I ) ,:dc wancunj 
) VII I, ('I-i. w/Readout S. (-tn... rs. year vvm'ranty 

St' AIllr. ('li. I)rLnr)1 Svvr)I h. er.0 vvarr;ntlo- - 

I11-, \IIIi (11. Uclacrl Jvv^cp. .c,lt:minu! ('nrsnrs- t vcar ,unTauiv 
t, r A111i ('il. Urin.ai 5wccp ; u "..trcnty 

RE:(:LL \R 8l PER ^;.i1.E. PRI( I 

855,00 685.011 wJfree hrawood t-shirt.' 
I r;5(1.(I6 12.15.00 w/free henwood Sweatshirt! 
1485.1111 1115.00 wfiee henwoot! Sweatshirt.' 
2035.(I0 1525,00 wlfree henwood Sweatshirt! 
181518i 1.160.00 u,'(rrr h"enwood.Sweatvhirt! 

Electronic Training Videos From UCANDO 
SI(I1)F1 1)1 ,( I1' Ir)\ 
V14111 ,Ah1 A141,u AV' si^-nal rnncersinn. 

signal elelr:Oun. au,lin relnou,lui ion VA1 stcn.o nl miutues 

FM <1-:unlalilicr, miscr-oscilLuor. 

IP antplitict. Iunuer l'\I dci.rto linuka 
\ I !it-1 "f\' Part I. Intro to TV_ Ceti)) :ua ns). iv Ielei isinn svtem 

attd In,vs Ilc i's Iagellte . 5.1, Altnute. 
\ I li l'.,n '.11ir I inni hn,l Ill \ nmu, st,rs.automatic hiue 

unum- rctuutc 5l` i1inmr, 
VT4((6 1 A' l' .n 3. :Au,tio: Thu' suw :I Al il,. si,t,: l A. .rrondnrv audio 

prognunmin_- pndissiinial ehamxIs- 57 Minuta's 

VT5fl I Undeatandine Eiher Optics. ß:nic fmtdamcntuls, cahl desi>_n, 

connecmrs. couplrrn, splicing. 58 A4inutes 

\ I ' I_it,rr'fec-hnology: Laser theary, types of la,er,, apphuntun,. 
an precautions. 57 Minutes 

PRINT ïp .1,. Products International 

Itl.tlll .AIc 

-t, 95 

44.,t5 

s.AI 
to os-, 

44-c15 30,95 

44.45 ;9,99 

44.05 39.95 

14.u5 3005 

44.`)5 ,4a1.95 

SAVE, EVEN sIURI' :' 
Buy any six videos for 

only $216.00. Order your 
UCANDO videos today! 

Call, fax or email today for complete specs on any of the above 
products, and a copy of our 84 page test and 

measurement instrument catalog 

8931 Brookville Rd * Silver Spring, MD, 20910 
800-638 -2020 * Fx 800 -545 -0058 * www.prodintl.com * sales@prodintl.com 41V E. 

CIRCLE 264 ON FREE INFORMATION CARD 
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Any waveform you want! 
New 
Features: 

21.5 MHz 

.01 Hz steps 

multi -unit 
phaselock 

Synthesized Signal Generator 
Clean sinewaves DC -21.5 MHz, .001% accuracy! 

.01 Hz steps. DC Offset. RS232 remote control. 

Arbitrary Waveform Generator 
40 Megasamples /Second. 32,768 points. 12 bit DAC 

Function Generator 
Ramps, Triangles, Exponentials & more to 2 MHz! 

Pulse Generator 
Telulex Inc. model SG -100A Digital waveforms with adjustable duty cycle 

11111 II ¡III 

1Í1l 
Ills' 011 

iJ U 1111Y1 U . 

DC to 21.5 MHz linear nt/Ext AM, SSB, Int/Ext FM, PM, Ramps, Triangles, 

and log sweeps Dualtone Gen. BPSK, Burst Exponentials 

Pulse Generator 

Tellliex Inc. 

Noise Arbitrary Waveforms Unlimited Possibilities! 

2455 Old Middlefield Way S Tel (650) 938 -0240 http: / /www.Telulex.com 
Mountain View, CA 94043 Fax (650) 938 -0241 Email: sales @Telulex.com 

CIRCLE 312 ON FREE INFORMATION CARD 

New and Pre -Owned Test Equipment 
e Goldstar 

Model OS -5100 -+ $899.00 
Full 100 MHz Bandwidth! 
Dual -Channel, High Sensitivity 
TV Synchronization Trigger 
Calibrated Delayed Sweep 
Includes Two Probes, 2 Year Warranty 

Spectrum Analyzer 
Avcom PSA -37D 

Satellite Downlink 

Installation 

Maintenance & Service 

Band 110 - 1750 MHz 
Band 2 3.7 - 4.2 GHz 

. Built -in DC Block & 
Power for LNA/LNB's 
Line or Battery Powered 

Only $2,475.00! 

We Bus Surplus 
Test Equipment 

Leader CATV Signal Level Meter Model LF 941 
TV /CAN Coverage from 46 - 870 MHz 

/Video/Audio Carrier Measurements $695.00! 

Just Released! -> "Series III" Multimeters 

Fluke Model 87111 $319.00 Ill 

AMEX C.O.D. 

Pre -Owned Oscilloscope Specials 
Tektronix 2213 
Tektronix 2215 
Tektronix 465 
Tektronix 465B 
Tektronix 475 
Tektronix 475A 

60 MHz 
60 MHz 

100 MHz 
100 MHz 
200 MHz 
250 MHz 

$ 549.00 
$ 649.00 
$ 599.00 
$729.00 
$829.00 
$999.00 

Professionally Refurbished 
Aligned & Calibrated to Original Specifications 
The Industry Standard of Oscilloscopes 
1 Year Warranty - The Longest Available!!! 

SIMCHECK1'II PLUS 

Module Tester 
* Tests DMMs /168 p DIMMs 

* Stand alone/portable 

* Identifies Module properties 

* Advanced Setup Capabilities 

Only $2750.00! 

(1- 800 -996 -3837) 

See us on the Web! 
www.fotronic.com 

Test Equipment Depot 
A FOTRONIC CORPORATION COMPANY 

99 Washington St. Melrose, MA 02176 
(781) 665 -1400 FAX (781) 665 -0780 

email: sales @fotronic.com TOLL FREE 1- 800.99 -METER 
CIRCLE 333 ON FREE INFORMATION CARD 
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World's Smallest 
TV Transmitters 

We call them the 

'Cubes'.... Perfect 
video transmission 
from a transmitter 
you can hide under 
a quarter and only as thick as a stack of four pennies - that's a 

nickel in the picture! Transmits color or B &W with fantastc quality 
- almost like a direct wired connection to any TV tuned to cable 

channel 59. Crystal controlled for no frequency drift with perfor- 
mance that equals law enforcement models that cost hundreds 
more! Basic 20 mW model transmits up to 300' while the high 

power 100 mW unit goes up to 1/4 mile. Audio units include sound 
using a sensitive built -in mike that will hear a whisper 15 feet 

away! Units run on 9 volts and hook -up to most any CCD camera. 

Any of our cameras have been tested to mate perfectly with our 
Cubes and work great. Fully assembled - just hook -up power and 

you're on the air! 

C -2000, Basic Video Transmitter Cube $89.95 

C -3000, Basic Video & Audio Transmitter Cube $149.95 

C -2001, High Power Video Transmitter Cube $179.95 

C -3001, High Power Video & Audio Transmitter Cube $229.95 

CCD Video Cameras 
Top quality Japanese Class 'A CCD 
array, over 440 line line resolution, not 

the off -spec arrays that are found on many other cameras. Don't 
be fooled by the cheap CMOS single chip cameras which have 

1/2 the resolution, 1/4 the light sensitivity and draw over twice the 
current! The black & white models are also super IR (Infra -Red) 

sensitive. Add our invisible to the eye, IR -1 illuminator kit to see 

in the dark! Color camera has Auto gain, white balance, Back 

Light Compensation and DSP! Available with Wide -angle (80°) or 

super slim Pin -hole style lens. Run on 9 VDC, standard 1 volt p -p 

video. Use our transmitters for wireless transmission to TV set, or 

add our IB -1 Interface board kit for audio sound pick -up and super 

easy direct wire hook -up to any Video monitor, VCR or TV with 

A/V input. Fully assembled, with pre -wired connector. 

CCDWA -2, B &W CCD Camera, wide -angle lens $69.95 

CCDPH -2, B &W CCD Camera, slim fit pin -hole lens.. , $69.95 

CCDCC -1, Color CCD Camera, wide -angle lens $129.95 

IR -1, IR Illuminator Kit for B &W cameras $24.95 

IB -1, Interface Board Kit $14.95 

Mini Radio Receivers 
Imagine the fun of tuning into aircraft a hun- 
dred miles away, the local police/fire depart- 
ment, ham operators, or how about Radio 
Moscow or the BBC in London? Now imagine 
doing this on a little radio you built yourself - 

in just an evening! These popular little 
receivers are the nuts for catching all the action on the local ham, 

aircraft, standard FM broadcast radio, shortwave or WWV Nation- 
al Time Standard radio bands. Pick the receiver of your choice, 
each easy to build, sensitive receiver has plenty of crystal clear 
audio to drive any speaker or earphone. Easy one evening 
assembly, run on 9 volt battery, all have squelch except for short- 
wave and FM broadcast which has handy SCA output. Add our 

snazzy matching case and knob set for that smart finished look. 

AR -1, Airband 108-136 MHz Kit $29.95 

HFRC -1, WWV 10 MHz (crystal controlled) Kit $34.95 

FR -1, FM Broadcast Band 88-108 MHz Kit $24.95 

FR -6, 6 Meter FM Ham Band Kit $34.95 

FR-10, 10 Meter FM Ham Band Kit $34.95 

FR -146, 2 Meter FM Ham Band Kit $34.95 

FR- 220, 220 MHz FM Ham Band Kit $34.95 

SR -1, Shortwave 4-11 MHz Band Kit . $29.95 

Matching Case Set (specify for which kit) . $14.95 

Super Pro FM 
Stereo Transmitter 
Professional synthesized FM 

Stereo station in easy to use, 
handsome cabinet. Most radio 
stations require a whole equip- 
ment rack to hold all the fea- 
tures we've packed into the 
FM -100. Set freq with Up /Down buttons, big LED display. 
Input low pass titter gives great sound (no more squeals or 
swishing from cheap CD inputs!) Limiters for max 'punch' in 

audio - without over mod, LED meters to easily set audio 
levels, built -in mixer with mike, line level inputs. Churches, 
drive -ins, schools, colleges find the FM -100 the answer to 

their transmitting needs, you will too. Great features, great 
price! Kit includes cabinet, whip antenna, 120 VAC supply. 

We also offer a high power export version of the FM -100 
that's fully assembled with one watt of RF power, for miles 
of program coverage. The export version can only be 
shipped outside the USA, or within the US if accompanied 
by a signed statement that the unit will be exported. 

FM -100, Pro FM Stereo Transmitter Kit $249.95 

FM- 100WT, Fully Wired High Power FM- 100 $399.95 

..,. 

Try mia 

FM Stereo Radio 
Transmitters 

No drift, microprocessor synthesized! 
Excellent 
player, 

audio quality, 
mike 

connect to CD 
player, tape deck or mike mixer and 
you're on- the -air. Strapable for high or 
low power! Runs on 12 VDC or 120 

VAC. Kit includes case, whip anten- 
na, 120 VAC power adapter - easy one evening assembly. 

FM -25, Synthesized FM Stereo Transmitter Kit .... $129.95 

Lower cost altemative to our high perfor- 

mance transmitters. Great value, tunable 
over FM band, plenty of power and manual 
goes into great detail about antennas, range 
and FCC rules. Handy kit for sending music 

thru house and yard, ideal for school projects too - you'll be 
amazed at the exceptional audio quality! Runs on 9V bat- 

tery or power from 5 to 15 VDC. Add our matching case 
and whip antenna set for a nice 'pro' look. 

FM -10A, Tunable FM Stereo Transmitter Kit $34.95 

CFM, Matching Case and Antenna Set $14.95 

FMAC, 12 Vott DC Wall Plug Adapter $9.95 

Binocular Special 
Wow, did we nab a deal on 

these first rate binoculars! 
Absolutely identical to a 

famous big name 7rand here 

in Rochester, NY - but without 
'their name. Well made with 
fully coated optics, super nice 
rubber armored housing over 
hi -alloy aluminum, includes 
lens cleaner cloth, neck lan- 
yard and carry case. 4 styles: roof prism 10x25 (10 power, 

25 mm), 10x25 high performance roof prism ruby coated 

objective lens model for demanding use in bright sun, 
10x25 high -end BAK -4 lens porro prism ruby coat with Tac- 

Grip housing, and Ultra -View 10x50 porro prism ruby coats. 

First quality, yet at a close -out price on the exact same 

units as the 'Trademarked' units - but at half price! 

BNOM, 8x21 Mini Monocular $14.95 

BNO- 1,10x25 Roof Prism Binoculars $24.95 

BNO- 1EX,10x25 Ruby Coated Porro Prism $29.95 

BNO-2, 10x25 TacGrip Ruby Coat Porro Prism $59.95 

BNO-6, 10x50 Ultra -View Ruby Coat Porro Prism $69.95 

Tiny FM Transmitters 
Gosh, these babies are tiny - that's a 

quarter in the picture! Choose the unit 
that's best for you. FM -5 is the smallest 

r tunable FM transmitter in the world, picks 
up a whisper 10' away and transmits up 
to 300'. Runs on tiny included watch bat - 

tery, uses SMT parts. FM -4 is larger, 

more powerful, runs on 5 -12 volts, goes up to a mile. FM4,5 oper- 

ate in standard FM band 88 -108 MHz. FM-6 is crystal controlled in 

2 meter ham band, 146.535 MHz, easily picked up on scanner or 
2 meter rig, runs on 2 included watch batteries. SMT (surface 
mount) kits include extra parts in case you sneeze & loose a part! 

FM -4MC, High Power FM Transmitter Kit $17.95 

FM -5, World's Smallest FM Transmitter Kit $19.95 

FM-6, Crystal Controlled 2M FM Transmitter Kit $39.95 

FM -6, Fully Wired & Tested 2M FM Transmitter $69.95 

RF Power Booster 
Add muscle to your signal, boost power 
up to 1 watt over a freq range of 100 KHz 

to over 1000 MHz! Use as a lab amp for 
signal generators, plus many foreign 
users employ the LPA -1 to boost the 
power of their FM transmitters, providing 
radio service through an entire town. Runs on 12 VDC. For 

a neat finished look, add the nice matching case set. 

LPA -1, Power Booster Amplifier Kit $39.95 

CLPA, Matching Case Set for LPA -1 Kit $14.95 

LPA -1WT, Fully Wired LPA -1 with Case $99.95 

FM Station 
Broadcast 
Antenna For maximum perfor- 

mance, a good antenna 
is needed. Properly tuned and matched antenna is fully 
PVC enclosed for weather protection and rugged use. Ver- 

tical or horizontal mounting, 'F' style connector, 5' long. 

TM -100, Tnl -Match FM Station Antenna Kit $39.95 

AM Radio 
Transmitter 

Operates in standard AM broadcast 
band, set to clear channel in your 
area. AM -25 'pro' version is synthesized for stable, no -drift 

frequency and is setable for high power output where regu- 

lations allow, typical range of 1 -2 miles. Entry-level AM -1 

has tunable transmit oscillator, runs FCC maximum 100 mw 

power, expected range 1/4 mile. Both accept line -level 

inputs from tape decks, CD players or mike mixers, run on 

12 volts DC. Pro AM -25 includes AC power adapter, match- 

ing case and bottom loaded wire antenna. Entry-level AM -1 

has an available matching case and knob set for a finished, 

professional look. High level modulation for low distortion. 

AM -25, Professional AM Transmitter Kit $129.95 

AM -1, Entry level AM Radio Transmitter Kit $29.95 

CAM, Matching Case Set for AM -1 $14.95 

World's Smallest 
FM Radios 

Everyone who sees one of these babies 
says they just gotta have one! Super 
cute tiny FM radios have automatic 
scan/search tuning, comfortable ear bud 
earphones and we even include the bat- 
tery. The pager style unit looks like a 

shrunken pager and even has an LCD clock built -in. You 

will be amazed at the crystal clear amazing sound! That's a 

quarter in the picture for size comparison - pretty tiny, huh? 

MFMT -1, World's Smallest FM Radio $11.95 

PFMR -1, Pager Style LCD Clock & FM Radio $12.95 

Speech Descrambler 
Decode all that gibberish! This is the 
popular descrambler I scrambler that 
you've read about in all the Scanner 
and Electronic magazines. Speech 
inversion technology is used, which is 

compatible with most cordless phones 
and many police department systems, 
hook it up to your scanner speaker terminals and you're in 

business. Easily configured for any use: mike, line level 

and speaker outpnputs are provided. Also communicate 
in total privacy over telephone or radio, full duplex opera- 

tion - scramble and unscramble at the same time. Easy to 

build, all complex circuitry contained in new custom ASIC 
chip for clear, clean audio. Runs on 9 to 15VDC. Our 
matching case set adds a professional look to your kit. 

SS -70A, Speech Descrambler/Scrambler Kit $39.95 

CSS, Custom Matching Case and Knob Set $14.95 

SS- 70AWT, Fully Wired SS -70A with Case $79.95 

AC12 -5, 12 Volt DC Wall Plug Adapter $9.95 

Call for our Free Catalog ! 

See our complete catalog and order 
on -line with our secure server at: 

www. ramseyelectronics. corn 

RAMSEY ELECTRONICS, INC. 

793 Canning Parkway Victor. NY 14564 

Order Toll-free: 800-446-2295 
Sorry no tech into or order status at this number 

For Technical Info, Order Status 
Call Factory direct: 716 - 924 -4560 

ORDERING INFO: Satisfaction Guaranteed. Examine for 10 days, if 

not pleased, return in original form for refund. Add $6.95 for ship- 

ping, handling and insurance. Orders under $20, add $3.00. NY resi- 

dents add 7% sales tax. Sorry, no CODs. Foreign orders, add 20°x% 

for surface mail or use credit card and specify shipping method. 

CIRCLE 266 ON FREE INFORMATION CARD 
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Very Low Cost ' Really! 
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PCB LAYOUT 
Software For Windows - FREE 
O Download our board layout software 
O Design your 2 sided plated -through PCB 

O Send us your layout over the Internet 

o In 2 -3 business days, UPS delivers 
your boards, often under $100 

Printed Circuits 
in Minutes Direct 
From LaserPrint! 

8 1/2" x 11' 
* Or Photocopy 
* *Use standard 
household iron 
or P -n -P Press. 

1. 1oserPrint* 
2. Press On ** 
3. Peel Off 
4. Etch 

Use Standard Copper Clac Board 
20 Shts $30/ 40 Shts 5501 100 Shts $100 

Visa /MC /PO /Ck /M0 $4 S &H 
Techniks Inc. 
P.O. Box 463 

Ringoes NJ 08551 
ph. 908.788.8249 fax 908.788.8837 

http:\ \chelsea.ios.com \- techniks 
Retail Dealer Inquires Invited 

The Hack & Crack Bible 
on CD -ROM 

Includes all Software, Documentation, 
Plans, and PCB Layouts! 

Unlock the secrets of: 
DSS & Smart Cards Only 
-Programming & Schematics 

Cable Test Devices 

Sony Playstation 
-Mod Chip /CD Backups /Emulation 

Backup Sega & SNES Console Cartridges 
Sega & SNES Emulation on your PC or Mac ' 

Warez - where to find them on the Internet 

To order, call Worldwyde v 1.800- 773.6698 
21365 Randall Street Farmington Hills, All 48336 

Visit us on the web at www.worldwyde.com,dhack 

LASER MODULE 
Auto Power Control 
Collimated Laser 
Compact Size 
100,000 hr lifetime 
No Electronics Required 

Visible Laser Modules(635 -670 nm) 
TTL Modulated Laser Modules 
Line Generator Laser Modules f\ 
Infrared I asee Mndules(750 -830 nmn 

from 

$ 29 (us) 

Program all 8. 

18, 28 & 40 pin 
PICs in the 

Code: 12C5xx, 14000 and 

CPS96 
16Cxx series (except 16C54- 
58). All components. PCB 

and Instructions included. Parallel port of PC is used 
with straight through (25 pin) cable (not supplied). Kit 
uses the P16PRO shareware which is downloaded from 
the web and registered for $20. Can program 64 pin 
PICs with adapter (not supplied). For more info and 
other PIC programmers visit www.electronics123.com 

Ideal for 

a 

parties, 95 

dows andoX -mas -S &t-{ $495` 
decorations. 8 LEDs 
switch on and off in 10 push but- i 
ton selectable patterns. 8 different speed levels 
for a total of 80 combinations! Includes PCB, 
components & instructions. Based on a microcon- 
troller. Can operate light bulbs by using TRIACs 
(8xTRIACs are $6 extra) 'S &H to Canada is $7 

Toll Free: 1- 888 -549 -3749 (usA &Canada) 
Tel: (330) 549 -3726. Request a EREE catalog or visit us 
at www electronics123 COm for more products. 
Amazon Electronics, Box 21 Columbiana OH 44408 

LASER POINTER 
Focus Adjustable 
Elegant Design 
Solid Metal Body 

Pen Style Laser Pointer (1500 ft visibity) 
Key Chain Laser Pointer (1500 ft visibnty) 
Available in silver add, black finish. 

World Star Tech. Ask for free catalog 
Tel:(416)204 6298 Fsx:(416)598 7819 
http:IMww wortdstartech coot e-mail: info,worldstadech corn 

$19.95 (US) 

10 Hr. Telephone 
Recorder $69.S695s,i 

FCC Approved 

6 lit Tape included' 

Automatically starts recording when the phony 
s picked up and stops when you hang uo 

Records both sides of the conversation! 
Telephone recording controller only $15 

i Hour Micro Telephone recorder with tape $49 

FREE CATALOG 
www.mscelectronics.com 

MSC Electronics 
PO BOX 461 Jessup, MD 20794 

(301) 497 -1600 

1 

4 FAX (301) 497 -1925 blasteiCafd I 

CABLE SECRETS!!! 
Build your OWN cable 

box "test" devices! 
Why pay $100.00 or inure for a "test" device 
that someone else made? Make your own! 
Includes complete source code and plans 
for the most commonly used cable boxes. 
Unlock all of the channels on your box! 

Or start your own lucrative business! 
Complete source code $79.95 
Code for individual boxes $29.95 

DSS SECRETS-Vol. 2 
Step -by -step instructions on programming 
your own DSS access card- Unlock all channels 
on your own card! This is the most curren_ 
information on the market! Includes software, 
plans, and hardware sources. Book & CD -ROM. 

DSS Secrets Vol. 2 $49.95 

VISA MasterCard AmericanExpress 
To order, call Worldwyde di -800-773-6698 
21365 Randall Street Farmington Hills, Ml 4833E 
Visit us on the web at www.worldwyde.com 

Serial Video Text 
Display Module 

NEW BOB -Il superimposes up to 308 
characters on NTSC PAL video or gen- 
erates video. 30 -pin SIMM design, fast 
RS -232 serial interface, easy to use for: 

Video Inspection - NDT 
Home Automation - MATV 
Surveillance - CCTV - ATV 
Remotely Piloted Vehicles 
Gaming - Racing - Sports 

Process /Experiment Monitor 
Robotics - Electronic Signs 

Complete Information at: www.decadenet.com 

DECADE E NGINEERING 
Ni 04 ValView Dr. SE, Turner, OR 97392 II Tel: 503.743.3194 - Fax: 503.743.2095 

ELECTRONIC COMPONENTS 

J -Tron, an elec- 
tronic compo- 
nents distributor 
serving manufac- 
turers and hobby- 
ists. 

Capacitors 

Resistors 
Test Meters 

Kits 
NTE Devices 

Web wwwttron.com 

Visit our 
website & 

enter our 
contest for a 

test meter. 

CALL TODAY! 
888-595-8766 

24 Hour Fax: 

973 -478 -8708 
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PIC PROJECTS 
Book & CD -ROM 

Many PIC Projects for Beginners & Experts! 
Includes Software, Documentation, and PCB Layout 

LCDs 
x10 - Home Automation 
Keypads 
Serial Port Interface 

On- Screen Displays 
Robotics 
Data Logging 
Serial- Parallel 

And Many More! 

Book & 

CD Only 
$24" 

10 PIC Programmer 
rograms all PICI6C55x/6x/7,08x/9s, 
IC 16F8s, and PIC12C devices. 
ptional ZIF adapters for SOIC Sr PLCC. 
aludes all necessary software. 

Only $3981 

tre arrépt 

To order, call Worldwyde 1 -800- 773 -6698 
21365 Randall Street Farmington Hills, MI 49336 
Visit us on the web at www.worldwyde.com /pic 

www.jm-micro.com 

PIC In- Circuit Emulator 
for the PIC 16Cxx from $295 

PIC Programmer $155 

800552 (8051) Development 
Training System $235 

68HC11 SBC $120 

ROMY - -16 EPROM Emulator 
from $195 

Universal Microprocessor 
Simulator/Debugger (including 
Assembler, and Disassembler) 

$100 each CPU 

J &M Microtek, Inc. 
83 Seaman Rd, W Orange, NJ 07052 
Tel:(973)325 -1892 Fax:(973)736 -4567 

Direct from Manufacturer 
We will beat any competitor's price 

World's Smallest Wireletel 
Video Camera! 

IkeTransmits video up to 1000 ft. 
on 9V battery for 12 hrs, 

n be built Into Just about anything 
per, clock, etc.) 

We also carry: 
rColor micro video 

eras 
&W micro video cameras 

den cameras 
atom video systems 
untersurveillance 
ore 

'Looking 
for 

Istrib 
Call for a free catalog (305) 667-4545' 
SECURETEK Fax (305) 667 -1744 
7175 SW 47 St. #205 Miani, FL 33155 

FRIENDLY LITTLE 

MICRO CONTROLLER 

$149 
(single) 

packs a MEAN punch 

39I /0 +8A/D(IO bit) 
128K SRAM + 128K Flash 

LCD /Keypad Interface 
Fast 16 bit Motorola CPU 

Affordable C Compiler 
Comprehensive s/w Library 

Intec Automation Inc. v: 250-721 -5150 
www.steroidmicros.com N:250-721-4191 

Practical PIC 
Microcontroller Projects 

This book covers a wide 

range of PIC based projects, 

including such things as digi- 

tally controlled power supplies, 

transistor checkers, a simple 

capacitance meter, reaction 

tester, digital dice, digital locks, 

a stereo audio level meter, and 

MIDI pedals tor use with elec- 

tronic music systems. In most 

cases the circuits are very sim- 

ple and they are easily con- 

structed. Full component lists 

and software listings are provided. For more information 

about PICs we suggest you take a look at BP394 - An 

Introduction to PIC Microcontrollers. 

To order Book #BP444 send $7.99 plus $3.00 for 

shipping in the U.S. and Canada only to Electronics Technology 

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

Payment in U.S. funds by U.S. bank check or International 

Money Order. Please allow 6 -8 weeks for delivery. ET'd 0 

ANTIQUE RADIO CLASSIFIED 

Antique Radio's Leading 
Monthly Magazine 

Classifieds - Ads for Parts & Services 
Articles - Auction Prices - Flea Market Info. 

Early Radio & TV - Hi -Fi - Ham Equip. 
Art Deco - Telegraph - 40s & 50s Radios 
Also the source for Books & Price Guides 

1-Year: $39.49 ($57.95 by 1st Class) 
6 -Month Trial - $19.95. Foreign - Write. 
Call: 978-371-0512- Fax: 978 -371 -7129 

A.R.C., P.O. Box 802 -L33 
Carlisle, MA 01741 

Web: www.antiqueradio.com Ira 111 

ELECTRICITY 
STOP BUYING IT! 

Reduce your Bectrlc Bills to 110 to $15 PER MONTH! 

And make FANTAS7ICMOAIEY showing Mends and 

neighbors how L do the same! Cali Toll Free Nowt 

1 800 668 -1878 

SINGERS! VOCALS 
Unlimited, Low Oast, Instantly Available 
Background Music from Original Standard 
Recordings! Does EEvrveeryything Karaoke! 
dces..Be n Vod ELnvnattor'the 

,ifr 

Free rochure&DemoTape.. 
LT Sound Dept El 
7988 LT Parkway. IJthonia. GArg GA " 58 
Intemet- httpa /wwwITSound.com r' 
24 Hour Demo /Into Request Une (770)482.2485 Ext 72 
When You Wan! Somethin. Better Than Karaoke! 

®: MIN 
30 Dey Triai lyr. Wrnty Free Catalog 

Qty. Discounts Dealers Welcome! 

1-800-785-1145 
Wag kireAky u. 
1PIww. alaxydesetamblere.com 

Train At. Home To Become A 

Telecommunications 
Technician 

V1 

r a 
This is the hi -tech electronics career you've been 

searching for! Study the ins and outs of fax 
machines, modems, fiber optics, cellular networks, 
and more. And learn it all from your own home! 

Work for telephone companies, hospitals, or 
electronics repair shops. And earn as much as 

$35,000 a year! Endorsed by the National 
Association of Radio and Telecommunications 
Engineers ( NARTE), this great ICS' program 
features a voucher for the NARTE Class IV 

Technician Certification exam. 
Mail Coupon For FREE Facts Or Call Toll Free Today! 

1- 800 -595 -5505 ext. 3947 
Call anytime, 24 bursa day, 7 days a week. www.icsleam.com 

Internadoial Correspondence Schools 
A Harcourt Higher Learning Company 
Dept. ADE079S 
925 Oak Street, Scranton, PA 18515 R 

YES! sad me FREE FACTS on tow I can train at home lobe a 

Tlemmmunicaions lhchnlcian. I understand there B no obligation. 

Name Age 

Street Apt. k 

City/State Zip 

Phone ( ) J 65 

www.americanradiohistory.com

www.americanradiohistory.com


66 

Hewlett Packard 3582A $2,450 

a >Ar netc r rnr . 

, w 1 4,11 

1711 e640. -, rl, l -,n .a aA 

Real -Time Spectrum Anal 
Dual Channel 0.02Hz to2 

Tektronix 2465 
DC- 300Mhz Bandwidth 
4 Channel 
1nS Rise Time 
On- Screen Readout 
Auto Setup 
Save and Recall Setups 

$1,995 
Analyzer, 

$3,900 

Included Accessories: 

5.599Khz 2 probes P6131 operators manual, 
pouch, and cover. 

Fluke 5100B/03/05 Calibrator 
The 5100B is a low cost multimeter 
calibrator with six functions DC volts, 
AC volts, DC current, AC current, and 
Ohms. This calibrator can calibrate up 
to 41/2 digit meters with option 03 the 
AC frequency range is 50HZ to 10Mhz 
and with option 05 the IEEE -488 
interface. 

Boonton RF Power Meter with Sensor 
4220 -S /3 with 51100 Sensor and Cable 
Digital LED Display in 3 modes (dBm, dar, watts) 

Stores Calibration Data on up to 4 Sensors 
10MHz to I8GHz Thermocouple Sensor 
-30 to +20 dBm (1 uW to 100mW) $1 ,250 
Hewlett Packard 8672A 
2 -18Ghz Synthesized Signal Generator 
External AM,FM,and Pulse Modulation 
HPIB Programmable $4,995 
2 -18 GHz in 4 bands (18.6 GHz overrange) 
Digital Frequency Display , up to I kHz resolution 

Levelled output -120 to +8 dBm 
External AM and FM with analog metering 

$2,495 
Fluke 6061A 
Programmable 
Synthesized 
Signal Generator 
10kHz to1050 MHz, 
10 Hz resolution 
-127 to +I 3dBm, 
.1 dBm resolution 
Internal/External AM and FM 

Tektronix Oscilloscope "Cal -Pak" with cal & certs. 
Industry Standard in TM503 Package 
PG506 Provides signals for amplitude $2,595 
TG501 Provides time marks from 5 Seconds to I nanosecond intervals 
FG503 Provides levelled sine wave from 50kHz to >250 MHz 

Tech -Systems Electronics Inc. (800) 435 -1516 Fax (732) 280 -0111 www.tech -systems.net 

CONSTRUCT THOSE 
SIMPLE AUDIO 

PROJECTS FROM 
SESCOM SIPs 

JUST APPLY SIGNAL. 
POWER AND OUTPUT 

CONNECTIONS AND 
YOU ARE READY TO GO. 
SIMPLE CONSTRUCTION, 

PINS ARE ON 81" CENTERS 

visa 0® 
GET YOUR SIP -1 AUDIO MODULE TODAY 

ONLY $2.00 FOR SHIPPING AND HANDLING 
EXPERIMENT FOR YOURSELF TO SEE THE BENEFITS OF THESE DEVICES. 

THERE ARE 25 DIFFERENT DEVICES IN THE SIP PRODUCT UNE. 

OFFER GOOD ONLY IN THE 4R STATES. OFFER ENDS DECEMBER 20,1999. 
LIMIT ONE REQUEST PER CUSTOMER MUST BE PREPAID BY CREDIT CARD 
OR CHECK. MAILED 1ST CUSS, ALLOW 1.2 WEEKS FOR DEUVERY 

CÓM 

ORDERS 800 -634 -3457 FAX 800 -551 -2749 
S OFFICE 702 -565-3400 FAX 702- 565 -4828 

WWW.SOSCOM.001-11 info @sescom.com 
SESCOM, INC. 2100 WARD DR-, HENDERSON, NV 89015 

SESCOM. INC y,cg,e ors 
W pees and aito A.ul ex res, *rodent 

Zagros Robotics 
er..and 

v 

PO Box 460342 
St. Louis, MO 63146 -7342 

(314)768 -1328 

info@zagrosrobotics.com 
www.zagrosrobotics.com 

Building a Micro Robot ? 
MlcroCore --1 -1 TM 

tiny 2" x 2" stackable 68HC11 microcontroller module 
32K SRAM plus 8K or 32K EEPROM 

RS232, 5V regulator, 8MHz xtal 
download programs via you PC serial port 
use assembler or BASIC (both included) 

8K Starter Package #MC11SP8K US$75.00 
32K Starter Package #MC11SP32K US$89.00 
Motor driver board and accessories available. 

Technological 
Arts Ar t 

www.technolog 

26 Scollard Street 
Toronto, Ontario 

Canada M5R 1E9 
Phone: (416) 963 -8996 

Fax: (416) 963 -9179 
icalarts.com 

Cable T.V. 
Converters & Equipment 

Prices 
Dealer 

Discounts 
30 -Day 

Money back 
1 -year 

warranty 
i MC, Visa, 

A 
www.cable4you.com 

1 -(800) 888 -5585 

5 Axis Robotic Arm $195.00 Plus S &H 

You can build this Robotic Arm 

Impressive, fast, accurate, and repeatable 
motion. Any computer or micro capable of sending 
2400 or 9600 baud serial data can control the arm. It can even 
be controlled from a Basic Stamp. This robot arm makes a great 
foundation for many Al and motion control experiments. 
Position the arm in an X, Y, Z, grid with a joystick or keyboard 
using the new RoboMotion for Windows. The kit includes the 
hardware, structural components, Hitec servos, pre -assembled 
SSC servo controller, DOS and Windows software, and an 
illustrated assembly manual. Camouflage paint not included. 

We have many mere cool robots, check out our web page or ask for our tree catalog! 

Lynxmotion, Inc. 
104 Partridge Road 
Pekin, IL 61554 -1403 
www.lynxmotion.com 

Tel: 309 -382 -1816 
Fax: 309 -382 -1254 

sales @lynxmotion.com 
tech@lynxmotion.com 

PC' BO IZI)S 
Low Cost, Precision -Made PC Boards 

From Your Gerber/NC Drill Files 

Put your CAD 
program to 
work vor you' 

www.pcbmilling.com 

v ' PCBMi//ing 
Milling 
Drilling 
Routing 

FAX: (703) 818 -0071 

FCC License Preparation 
RADIOTELEPHONE LICENSE 

Electronics Tedt,Avionics,Marine & Radar 
Homestudy -Fast -Easy & inexpensive. 
Manuels -Audio- Video- pcdisks -Q &As 

Guarantee Pass -see at www.wptfcc.com 
Details- 800 -800- 7555.V1PT Publications 

4701 NE. 47ST, V ancouver, W A.98661 

www.americanradiohistory.com

www.americanradiohistory.com


. 
QUALITY 

NIL PARTS 

FAST ILIr Q i S SHIPPING 

C O R % R A T I O N 
DISCOUNT 
PRICING 

MINI -RIGHT ANGLE 
GEARHEAD MOTOR 

WITH CIRCUIT CONTROL 

Omron # R2DG -41 

Built -in control circuits 
allow this motor to be f 
used in a continuous 
or a pulsed mode. In _ 
continuous mode the final drive gear k 
turns at 22 -45 RPM (3 -6 Vdc). In the 
pulsed mode the final drive gear turns one 
revolution each time the controller is 

momentarily pulsed. The motor assembly is 

1.75" x 1.25" x 0.5" overall. The nylon final 

gear is 0.62 diameter and has a little nipple 
slightly off -center to which a small push -rod 
could be attached. Motors are in good con- 
dition, removed from equipment. Hook -up 
instructions included. 

CAT# DCM -110 

10 for $60.00 

$750h 

ENCLOSED SWITCHING 
POWER SUPPLY 

Voltek Corp # SPEC7188B 
Input: 100 - 240 Vac 
Outputs: + 5 Vdc @ 3.70 A, 

+12 Vdc ® 0.60 A, 
-5 Vdc @ 0.05 A, 

+5 Vdc Trickle 
0.1 A. Metal 
encased switching 
supply. Standard three -prong IEC socket 
power input. 7 conductor, Molex -type connec- 
tor output. 9" x 2.1" x 1.36 ". UL recognized. 
Removed from new equipment. 50 

CAT # PS -27 $3 each 

3000 MCD ULTRA -BRIGHT 
RED LED 

Everlight # 383URC- 2/TR1 -C(R) 
Red, "Ultra -bright" T 1 3/4 LEDs 
"Tape- and -reel" parts. These are 
5 mm diameter water -clear LEDs 
that light bright red at 20 ma. 

CAT# LED -50 

2 for $100 100 for $35.00 
1000 for $250.00 

130 Minute Timer Board 

Timer circuit board will 

operate 120 or 240 Vac 
devices. Originally 
designed to run a 
vibrating motor in a 

massage chair, the circuit 
automatically shuts -off a motor, ramp or other 
device after approximately 30 minutes. Shut- 

off time can be varied by replacing one of the 

resistors on the board with a pot or resistor of 

different value. Hook -up instructions included 

with the board explain how to 
50 make this modification. $3 each 1.9" x 2.5 ". CAT# TMR -5 

I 45 Amp Solid State Relay I 

Crouzet/Gordos # G240D45 
Control Voltage: 3 -32 Vdc 
Load: 45 Amps, 24 -280 Vac 
Back -to -back (dual) SCR out- 
put for severe induction loads. 
False turn-on immunity and positive 
turn -off at high dv /dt. Standard "hockey -puck" 

2.25" X 1.75" X 0.90 ". UUCSA 50 
CAT# SSRLY -45 $ I 

each 

It 
I 

Surface Mount Momentary 
Pushbutton Switch 

Panasonic # EQV PHVO3T 
S.P.S.T., normally open, 
surface mount pushbutton. 0.25" 
square x 0.13" high. Leads on 

0.15" centers. 00 
CAT # PB -85 for $ 

1 100 for $25.00 2000 per reel $200.00 I 

"HI -8" Video Cassette 
1 

SONY Hi -8 Top quality, 
metal particle 120 minute 
video cassettes. Used 
for a short time, then 
bulk -erased. Each 
cassette has its own 
plastic storage box. 

CAT # VCU -8 

!l1±=zwiss 

$30ö 
I 10 for $28.00 100 for $250.00 

CALL, WRITE, FAX 
or E -MAIL For A 

Free 96 
CATALOG. 

Outside the U.S.A. send S3.00 postage. 

20 Character X 4 Line LCD 

Optrex # DMC 20434 -CEM 
(PWB 20434 -CEM) ' 
5 x 8 dot format. 
3" x 1" viewing area. 
3.88" x 2.38" module. 
Removed from new t 

equipment. May have fe padding on metal 

bezel. 14 pin single row header is pre -attached. 

Spec/hook -up sheet included. 
00 CAT# LCD-46 $7eách 

10 for $60.00 

Microphone For Fish I 

Consists of a dart- shaped underwater trans- 
ducer on a 21' wire and a small 
amplifier. According to the man- 
ufacturer, it enables 
you to hear the fish strik 
ing your bait, thus 
allowing you to 
catch more fish. We 
don't have the instruc- 
tions, and you will need some head- 
phones with a 3.5 mm phone plug. Also 

requires 4 AM batteries (not included). 
Transducer is 3.3" long. Amplifier 
assembly is 3.5" R 2.4" x 1 ". 

0 $5ah CAT # AOS -1 

I NEODYMIUM MAGNET 

0.25" DIAM.0.25" LONG 
Small cylindrical magnet with metallic 

coating. CAT # MAG-45 
2 for 80010 for $3.50.100 for $25.00 

112 Volt Lamp and Socket) 
A great lamp assembly 
for display or special 
effects lighting. 
Consists of a remov- 
able 12 volt wedge base 
bulb # 921, 12C21CP 
wedge base lamp that draws 
1.2 Amps. Assembly is 2.6" X 
0.95" X 0.75 ". 19"" pigtail leads. 
Large quantity available. 

CAT# LMP -7 $1 25 
each 

10 for $10.00. 100 for $70.00 

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 

INTERNET http: / /www.allcorp.com/ 
E -MAIL alicorp@alicorp.com 

NO MINIMUM ORDER All Orders Can Be Charged to Visa, Mastercard, American Express 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. 

MANUFACTURERS - We Purchase EXCESS INVENTORIES... Call, Write, E -MAIL or Fax YOUR LIST. 

Es8 
11Cwt 

CIRCLE 214 ON FREE INFORMATION CARD 
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Miniature Video Has 

Just Gotten Better! 

battery operated 

remote viewing 

night vision 

waterproof 

wireless 

covert 

Visit Us 

Today! 

video- surveillance 
.com 

"An Online Warehouse offering 
the most advanced video surveillance 

technologies available today" 

14°14 
.i. `w"' 

1.888.881.1315 

Online Newsletter "An informative 
approach to CCTV cameras, equipment 
and applications." Sign Up Today! 

www.video-surveillance.com 

Electronics REPRINT 
BOOKSTORE 

229 Popular Electronics (1999 back issues) $5.00 
Write in Issues desired _ 

228 Popular Electronics (1998 back issues) $5.00 
Write in Issues desired 

227 Popular Electronics (1997 back issues) $5.00 
Write in Issues desired 

226 Popular Electronics (1996 back issues) $5.00 
Write in Issues desired 

225 Popular Electronics (1995 back issues) $5.00 
Write in Issues desired 

218 Electronics Now (1998 back issues) . $5.00 
Write in Issues desired 

211 Electronics Now (1997 back issues) ..$5.00 
Write in Issues desired 

216 Electronics Now (1996 back issues) ..$5.00 
Write in Issues desired 

215 Electronics Now (1995 back issues) ..$5.00 
Write in Issues desired 

EH96 Experimenters Handbook (1996) . .$5.00 

EH95S Experimenters Handbook 
Summer Edition (1995) ... $5.00 

EH94S Experimenters Handbook 
Summer Edition (1994) ... .. ...$5.00 

EH94W Experimenters Handbook 
Winter Edition (1994) $5.00 

EH94 Experimenters Handbook (1994) 55.00 

EH93 Experimenters Handbook (1993) $5.00 

HH95S Hobbyists Handbook 
Spring Edition (1995) . . $5.00 

HH95F Hobbyists Handbook 
Fall Edition (1995) ....... . . ..$5.00 

HH94S Hobbyists Handbook 
Spring Edition (1994) 55.00 

HH94F Hobbyists Handbook 
Fall Edition (1994) $5.00 

HH93 Hobbyists Handbook (1993) $5.00 
HISTORY Crystal Radio History, Fundamentals 

& Design $10.95 
XTAL Crystal Set Handbook $10.95 
XTALPRO Crystal Set Projects $14.95 

XTALBLD Crystal Set Building ...... $15.95 

REPRINTS REPRINTS 

174 Electronics Cartoons (The Best of) $1.99 

173 From Not -Working to Networking 
Troubleshooting Local -Area Networks .$2.99 

172 33 Bench -Tested Circuits $1.99 

171 36 Time Tested Circuits $1.99 

170 High -Voltage Project for Fun and 
Science Book 1 $2.99 

170A High -Voltage Projects for Fun and 

Science Book 2 $2.99 

169 Think Tank (133 Circuits) $1.99 

169A Think Tank Vol. 2 $1.99 

168 Fact Cards ( #34 -66) $1.99 
168C Fact Cards (#67 -99) $1.99 

168D Fact Cards (#100-132) $1.99 
167 Designing With IC's $2.99 
166 Collected Works of Mohammed Ullyses 

Fips (62 pages, April Fools Collection) .$6.99 

How to Repair CD Disc Players $2.99 

Modern Electrics (April 1908) $1.99 
160 New Ideas - 42 Circuits $1.99 

165 

164 

159 

P0P96 POPtronix Hobbyist Handbook (1996)$5.00 158 
POPS] POPtronix Exper Handbook (1997) .$5.00 

Radiocratt 1993 Projects for Hobbyists ...$5.00 
219 Electronics Now (1999 back issues) ..$5.00 

Write in Issues desired 

Low Frequency Receiving Techniques 
Building and Using VLF Antennas ....$2.99 
Electro Importing Co. Catalog 
(Circa 1918) $2.99 

157 All About Kits $1.99 
156 How To Make PC Boards $1.99 

154 How To Repair VCR's $1.99 

To order any of the items indicated above, check ott the 
ones you want. Complete the order form below, include 
your payment, check or money order (DO NOT SEND 

CASH), payable to and mail to Claggk Inc., Reprint 
Department, P.O. Box 4099, Farmingdale, NY 11735. 

Please allow 4 -6 weeks for delivery. No COD's! 

To place a credit card by phone, Visa Mastercard or 
Discover only. You can also order and pay by e-mail. 
Contact Claggk@gernsback.com for details. 

CALL: 516 -293 -3751. 

To use your Visa, Mastercard or Discover, complete the following: 
Bill my Visa Mastercard Discover 

Card No. 

Exp. Date 

Signature 

MAIL TO: Claggk Inc. 
Reprint Bookstore, P.O. Box 4099, Farmingdale, NY 11735 All payments must be in U.S. funds 
SHIPPING CHARGES IN USA & CANADA 

Up to $5.00 S2 00 530.01 to 40.00 ... S6.00 Overseas Orders must contact 
$5.01 to $10.00 S3.00 540.01 to 50.00 ....57.00 CLAGGK for shipping charges. 
$10.01 to 20.00 $4.00 S50.01 and above .. S8.50 
$20.01 to 30.00 S5.00 

Total price of merchandise S 

Shipping Charge (see chart) S 

Subtotal S 

Sales Tax (New York State Residents only) S 

Name Total Enclosed S 

Address 

City State Zip CL01 
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Cable TV descramblers. One -piece units. 
Scientific Atlanta. Jerrold, Pioneer, and others. 
Lowest prices around. Precision Electronics, 
Houston, TX anytime.1- 888 -691 -4610. 

CLASSIFIED 
BUSINESS OPPORTUNITIES 

EASY WORK! EXCELLENT PAY! Assemble 
Products At Home. Call Toll Free 1- 800 -467 -5566 
Ext. 5192. 

$400 Weekly Assembling electronic circuit 
boards /products from home. For FREE informa- 
tion send SASE: Home Assembly -EN, Box 216, 
New Britain, CT. 06050 -0216 

CABLE TV 

New! Jerrold and Pioneer wireless test units $125 
each. also 75DB notch filters $19.95 each, quan- 
tity pricing available please call KEN ERNY ELEC- 
TRONICS 24 -hour order and information hot line 
516- 389 -3536. 

Cable boxes all models, all channels, lowest 
prices in the United States. Open seven days a 
week till midnite, Pacific Time. Call (877) 789 -7337 
Toll -Free. 

Pay TV & Satellite descrambling 1999 Edition. All 

the latest cable and satellite fixes $16.95. 
Complete Pay TV series (282 pages) $59.95. 
Hacking satellite systems video $29.95. 
Scrambling News subscription with web access 
$34.95. Everything listed above $99.95. Free cat- 
alog. Scrambling News, 4798 South Florida Ave., 
Lakeland, FL 33813.941- 646 -2564. C.O.D.'s are 
O.K. Add $6.00. 

CABLE TV DESCRAMBLERS. ALL MAJOR 
BRANDS. RFTS. HAVE MAKE AND MODEL 
NUMBER OF CONVERTER USED IN YOUR 
AREA WHEN CALLING. QUANTITY DIS- 
COUNTS. K.D. VIDEO 1 -800- 327 -3407. 

ALL CABLE TV BOXES. WE'LL BEAT ANY 
PRICE. 30 DAY TRIAL 1 YEAR WARRANTY. 1- 

800- 538 -CABLE (2225) . 

Descramblers, Converters, Activators, Rft's, 
Ftg's, Bullet Snoopers, All Options Explained, 
Best Prices, Services, 2yr. Warranty, Free 
Catalog 1 -800- 854 -1674 www.resourceleader. 
com /aapc 
DESCRAMBLERS Scientific Atlanta 8580 with re- 
mote. Original factory one piece unit. Like new. 99 
channels. Guaranteed $190.00, five lot $150. 
NOVICOR ELECTRONICS 412- 833 -0773 

HAVE A BEEPING OR CHIRPING SOUND WITH 
SCRAMBLED VIDEO ON CHANNELS. WE CAN 
HELP. PROFESSIONAL QUALITY NOTCH FIL- 
TERS. $16.00ea. DISCOUNTS on 5 or MORE. 
100 for $7.00ea. FAST COURTEOUS SERVICE. 
Visa, Mastercard and Discover. Visit our Website 
at www.gofilters.com. Call 1- 800 -684 -0527 

CABLE TV DESCRAMBLERS /CONVERTERS. 
LOWEST PRICES. 30 DAY MONEY BACK 
GUARANTEE. 1 YEAR WARRANTY. 1 -800 -785- 
1145. 

CABLE DESCRAMBLER PLANS!!! Plus two free 
bonuses, Radar Jammer Plans and Cable manu- 
al $14.00. 1 -888- 367 -9972 

Bewildered about descramblers? Call for your 
options. Same day shipping M -F, 9 -8 Sat 12 -5 
GLOBAL ELECTRONICS 1 -888- 221 -8365. 

NEW! Cellphone E.S.N. readers $250 each, cell phone 

programmers $175 each, cell phones $25 each, DSS satel. 

lite dish card readers and programmers $125 each, credit 

card readers $250 each, Cable T.V. notch filters 50 cents 

each, convertor bones $50 each, magnetic strip card read- 

ers for ATM machines, bank cards, drivers license, and all 

types of data acquisitions all under $200 each. You pay 

these super low prices when you deal directly with the man- 

ufacturers. When you order "Direct Connection" a 150 page 

directory published by Ed Treki Publications, you will 

receive the largest collection of names, addresses, and 

phone numbers of all the leading American and 

International manufacturers of these products never before 

available. Stop paying second, third and fourth hand prices 

and deal directly with the source!!! Order your copy of 

"Direct Connection" today for only$59.95 plus $5 ship- 

ping. All orders are sent C.O.D. Please call Ed Treki 

Publications 24 hour order hot line 914-544-2829. 

PLANS -KITS -SCHEMATICS 
ELECTRONICS PROJECT KITS: $3.00 catalog. 
49 McMichael St. Kingston, ON., K7M 1M8. 
www.qkits.com - QUALITY KITS 

REVOLUTIONARY weatherproof HiFi deck speak- 
er design. Plans $19.95 + $3.50 S &H. Check or 
M /O: KAM Acoustics, 60A Turner Rd., Hatchville, 
MA. 02536. Assembled & Tested available: Toll 
free 1- 877 -30 -AUDIO 

SATELLITE EQUIPMENT 
DSS Test card. Authorizes all channels for infor- 
mation, plus free bonus. Call toll free 1- 888 -416- 
7296. 

FREE Satellite TV Buyer's Guide. Best Products - 
Lowest Prices - Fastest Service! Dish Network, 
DirecTV, C /Ku -band, including 4DTV. Parts - 
Upgrades - Accessories! SKYVISION - 800 -543- 
3025. International 218- 739 -5231 www.sky- 
vision.com 

TEST EQUIPMENT 
Large assortment of used test equipment for sale. 
Request catalog or visit our website. Stevenson 
Equipment Company 609 -888 -2846 Fax: 609- 
888 -2847 http: / /www.stevensonlabs.com 

Test Equipment Sale! Complete listing at 
http: / /www.astglobal.com or call NOW to receive 
list by fax or mail. AST GLOBAL ELECTRONICS: 
Voice 888 -216 -7159, Fax 814- 398 -1776: e -mail: 
sales @astglobal.com 

WANTED 
WANTED: USED TEST EQUIPMENT. TURN 
IDLE OR EXCESS EQUIPMENTIN TO CASH. 
AST GLOBAL ELECTRONICS: Voice 888 -216- 
7159; Fax 814- 398 -1176; e -mail: sales @astglob - 
al.com 

BEST BY MAIL 
Rates: Write National, Box 5, Sarasota, FL 34230 

GAMBLING 

WIN AT HORSE RACING. INCREDIBLE! Free audio tape. 
WB, Box 1540, Minden, NV 89423. 

HELP WANTED 

FREE: MAILERS NEEDED! Long Sell- Addressed Stamped 
Envelope: PAPST- (ELE), Box 679, Council Bluffs, IA 51502. 

CB- SCANNERS 
CB Radio Modifications! Frequencies, kits, high - 
performance accessories, books, plans, repairs, 
amps, 10 -Meter conversions. The best since 1976! 
Catalog $3.00. CBCI Box 1898 EN, Monterey, CA 
93942. www.cbcintl.com 

CB Trick Books, three books 1, 2 and 3. Each 
book $19.95 each. Repairs, tune ups, and ampli- 
fiers. Send money order to Medicine Man CB PO 
Box 37, Clarksville, AR 72830. 

COMPUTER HARDWARE 
ROBOT Module. Security Robot Kit. Free Catalog. 
www.actionrobotics.com. ACTION ROBOTICS, 
Box 138, Boston, NY 14025 

EDUCATION 
Learn Electronics. Home Study. Outstanding 
Careers. Free Literature. P.C.D.I., Atlanta, Georgia. 
Call 800 -362 -7070. Dept. ELJ342. 

Locate Bad Caps Fast 

Lower Costly Service Time 
Reduce Costly Callbacks 

Tame "TOUGH DOGS" in Minutes 

INSIST on the ORIGINAL 

Ca acitor TM 

- WIZARD 
IN- CIRCUIT ESR METER 

Large, easy to read analog meter makes for the 

fastest, most accurate testing available! Unique 
"Cap GOOD" beeper makes testing caps In Cir- 

cuit virtually INSTANTANEOUS!! Needle sharp 
GOLD PLATED stainless steel probes provide 
FAST and POSITIVE connection to both AXIAL 
and RADIAL caps. 

Technicians say the Capacitor Wizard is 'the 
most cost effective instrument on their work- 
bench!" 

ONLY $179.95 
800 -394 -1984 

For More Information goto 

www.heitc.com /ieinc /cwinfo.htm 

30 DAY MONEY BACK GUARANTEE 

Order today! You Can't Lose!!! 

Made in the USA! 

LISTED 

Howard Electronic Instruments, Inc. 
6222 N. Oliver, Kechi, KS 67067 
316- 744 -1993 International 
316- 744 -1994 Fax 
Email: sales @heinc.com z 
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RETAILERS THAT SELL OUR 
MAGAZINE EVERY MONTH 

Arizona 

Circuit Specialists, Inc. 
220 S. Country Club Dr. 

Bldg 2 

Mesa, AZ 85210 

California 

Inland Electronic Suppliers 
1012 N. Carpenter Rd. 
Modesto, CA 95351 

California Electronics 
221 N. Johnson Ave. 
El Cajon, CA 90202 

Ford Electronics 
8431 Commonwealth Ave 
Buena Park, CA 90621 

All Electronics 
14928 Oxnard Street 
Van Nuys, CA 91411 

San Mateo Elec. Supply 
16 W. 42nd Ave. 
San Mateo, CA 94403 

Electronics Warehouse 
2691 Main Street 
Riverside, CA 92501 

Orvac Electronics 
1645 E Orangethorpe Ave. 
Fullerton, CA 92631 

Say -On Electronics 
13225 Harbor Blvd. 
Garden Grove, CA 92643 

JK Electronics 
6395 Westminster Blvd. 
Westminster, CA 92683 

Electronics Plus, Inc. 
823 -4th Street 
San Rafael, CA 94901 

Minute Man Electronics 
37111 Post St., Suite 1 

Fremont, CA 94536 

HCS Electronics 
6819 S. Redwood Drive 
Cotati, CA 94931 

Halted Specialties Co. 
3500 Ryder Street 
Santa Clara, CA 95051 

Metro Electronics 
1831 J Street 
Sacramento, CA 95814 

HSC Electronics 
4837 Amber Lane 
Sacramento, CA 95841 

Colorado 

Centennial Electronics 
2324 E. Bijou 
Colorado Sps., CO 80909 

Connecticut 

Cables & Connectors 
2198 Berlin Turnpike 
Newington, CT 06111 

Electronic Service Prod. 
437 Washington Avenue 
North Haven, CT 06473 

Delaware 

Wholesale Electronics 
77 McCullough Dr. Ste. 10 
New Castle, DE 19720 

Illinois 

BB &W Inc. 
2137 S. Euclid Ave. 
Berwyn, IL 60402 

Tri State Elex 
200 W. Northwest Hwy. 
Mt. Prospect, IL 60056 

Indiana 

ACRO Electronics Corp. 
1101 W. Chicago Ave. 
East Chicago, IN 46312 

King of the Road Elec. 
409 E. Center Rd. 
Kokomo, IN 46902 

Maryland 

Mark Elec. Supply Inc. 
11215 Old Baltimore Pike 
Beltsville, MD 20705 

Massachusetts 

U -Do -It Electronics 
40 Franklin Street 
Needham, MA 02194 

Michigan 

Purchase Radio Supply 
327 East Hoover Avenue 
Ann Arbor, MI 48104 

Norwest Electronics 
33760 Plymouth Rd. 
Livonia, MI 48150 

The Elec. Connection 
37387 Ford Road 
Westland, MI 48185 

Minnesota 

Acme Electronics 
224 Washington Avenue N. 
Minneapolis, MN 55401 
New Jersey 

Lashen Electronics Inc. 
21 Broadway 
Denville, NJ 07834 

New York 

LNL Distributing Corp. 
235 Robbins Lane 
Syosset, NY 11791 

Unicorn Electronics 
Valley Plaza 
Johnson City, NY 13790 

Ohio 

Philcap Electronic Suppliers 
275 E. Market Street 
Akron, OH 44308 

Oregon 

Norvac Electronics 
7940 SW Nimbus Avenue 
Beaverton, OR 97005 

Texas 

Tanner Electronics 
1301 W Beltine 
Carrollton, TX 75006 

Electronic Parts Outlet 
3753 B Fondren 
Houston, TX 77063 

Computers Electronics Etc. 
110 E. Medical Center Blvd. 
Webster, TX 77598 

If you'd like to sell our magazine in your store, 
please circle 210 on free information card 

or 
Contact Christina Estrada at (516) 293 -3000 ext 223 
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Controlling Servos 
from a Computer 

Here's a different type of motor-control project: Using any computer 

with a serial port to control radio -control -airplane servos. 

RICARDO MORO -VIDAL 

We are all familiar with the 
"recurrent idea syndrome:" 

a terrific idea that usually starts with 
"If only I could..." followed by a 
technical "impossibility" statement. 
Such a situation occurred a while 
ago when the author wanted to 
use a computer to control the 
motion of a small video camera. 
Although the project seemed 
daunting at first, it became a sim- 

ple and fun project once the solu- 
tion was found: a couple of 
remote -control model -plane ser- 
vos, a simple hardware interface, 
and a few lines of code in QBasic. 

Since moving servos from a com- 
puter is a very general application, 
let's explore how servos work. With 
that knowledge, we can devise the 
hardware necessary to interface 
them to a computer and the pro- 
gram that makes it all happen. 
Incidentally, this project will work 
with any computer with a standard 
serial port, be it a PC, Macintosh, or 
even an Apple II! 

How Servos Work. Model- airplane 
servos are attractive to the experi- 
menter because of their consider- 
able torque, high reliability, rugged- 
ness, reasonably accurate angular 
positioning (usually within 1 -2 %), 

and low cost. Standard servos have 
three wires: two are used for power 
and ground (color -coded red and 
black) and a white signal wire that 
carries a train of pulses referenced 
to the black wire. The width of the 
pulses varies between 0.5 and 1.5 

milliseconds; that pulse width 
determines the position of the axis. 

The servo's output crank will be in 

mid -position with a 1 -ms pulse 
width. The pulses are repeated at a 

59SC40532 P 
IT C232-A 

ITC MICRO 
:3054NLLJF9342 

rate of about 25 per second, 
although higher rates can be used. 
Depending on the brand of servo 
that you are using, higher repetition 
rates might be needed. For exam- 
ple, it has been found that a 40- 

pulse -per- second rate works well 
with Futaba servos -a very popular 
brand. 

Inside a servo is a highly- geared 
DC motor attached to an output 

shaft. Attached to that shaft (on 
the inside of the case, of course) is 

a potentiometer. That potentiome- 
ter is used for position feedback to 
the internal circuit; it controls the 
pulse duration of a retriggerable 
one -shot timer. The incoming pulse 
train triggers that timer. Since the 
timer pulse starts at the same time 
as The position pulse, the length of 
the two pulses can easily be corn- 71 
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pared. If the signal pulse is longer 
than the timer pulse, the compara- 
tor circuit turns the motor in one 
direction. If it is shorter, the motor is 

turned in the other direction. 
Turning the motor moves the shaft, 
which moves the potentiometer 
and therefore changes the width 
of the timer pulse. The motion stops 
when both pulses have the same 
duration within a "window" of 
acceptable closeness. That win- 
dow, called hysteresis, prevents the 
motor from "hunting" back and 
forth about the desired position. 
Since the motor and potentiometer 
are mechanical devices, their 
movement has inertia that keeps 
them moving a bit after the elec- 
tronics command them to stop. As 
long as the hysteresis window is 

wide enough for the motor to 
come to a stop without overshoot- 
ing, it won't have to reverse direc- 
tion to return to the desired posi- 
tion. Such a condition would draw 
too much current -a situation to 
avoid in a battery- powered model. 
The quality of the potentiometer 
and the amount of hysteresis deter- 
mine the accuracy of the servo. In 
order to reduce cost, most of the 
electronics inside the servo are fit- 
ted into a single custom -designed 
integrated circuit. 

Armed with that knowledge and 
a few surplus mechanical parts, 
you could design and build your 
own servo. The only difficult part 
would be designing the compara- 
tor and control circuit -especially if 
compactness is a goal. Signetics 
used to manufacture a servo - 
amplifier chip that was perfect for 
such a situation. In fact, one of the 
example applications in that chip's 
specification sheet was the design 
of a model -airplane servo. Unfortun- 
ately, the NE544 is no longer being 
made and is becoming increasingly 
difficult to find on the surplus market. 

Controlling a Servo. In a remote - 
control model -airplane system, the 
transmitter has a pulse generator 
for each channel. The pulse width 
for each channel is controlled by a 
separate potentiometer. Many 
times, two channels whose controls 
are logically complementary are 
usually combined into a two -axis 

72 joystick. An example for a remote- 

+5V p 

7S .05 

LM555 

+6V +5V 
o o 

10K¡ 

RED 

BLAOK 

WHITE 

7 

Z 1N4148 = 1N4148 

9.1K # 330K 

SERVO 

Fig. 1. A .standard servo used in radio -controlled model airplanes uses three wires; two are used for 
power and ground. The third carries a pulse- width -modulated signal that is proportional to the posi- 
tion that the servo's output crank should move to. The pulse should vary from 0.5 ms to 1.5 ms with 
a repetition rate between 25 and 40 pulses per second. This simple circuit can he used to test a servo. 
By varying the potentiometer, the charging and discharging path of the timing components change 
the ratio between the output's on and off time without disturbing the overall pulse rate. 

control model plane is the elevator 
(up /down) and rudder (left /right) 
controls. The pulses for each chan- 
nel are transmitted to the model 
plane in order. The plane's receiver 
sorts out which pulse is for which 
servo, distributing them appropri- 
ately. The end result is that the posi- 
tion of the joystick is reproduced 
rather accurately by the servo in 
what is called a Digital Proportional 
System. 

As we've mentioned before, we 
need a source of pulses that can 
be varied in width but have the 
same repetition rate. To test out the 
theory on a bench, a sample circuit 
is shown in Fig. 1. Although an 
LM555 timer can control a single 
servo, you can use an LM556 to 
control two servos or an LM558 to 
control up to four. In the circuit, the 
LM555 is wired as an oscillator, so 
that it generates pulses continuous- 
ly. Note that the two diodes "steer" 
the charging /discharging current 
to or from the capacitor through 
resistors of different values. If the 
two "legs" had the same value, the 
charging and discharging times 
would be the same; the result is an 
output pulse with a 50% duty cycle. 
With the inclusion of a potentiome- 
ter in the charge /discharge path, 
the amount of resistance in the two 
legs can be varied, resulting in a 
simple way to set the width of the 
pulse. Because of the way that the 
potentiometer is wired into the cir- 

cuit, any increase in the amount of 
resistance in one leg is balanced 
by a decrease of the same amount 
of resistance in the other leg. That 
arrangement keeps the overall rep- 
etition rate the same no matter 
how much the potentiometer is 

varied. If you decide to experiment 
with that circuit, you might have to 
adjust the value of the potentiome- 
ter and the capacitor in the RC 
network to get the best results for 
any particular servo. 

Computer Control. While that cir- 
cuit is simple enough, controlling a 
555 from a computer is rather diffi- 
cult. An alternative is to use a 
counter /timer chip that has a 
microprocessor interface built into 
it. Fortunately, such a chip is avail- 
able from several designers. The 
one that we'll be working with is the 
8254 from Intel. That IC was used as 
the timer in older IBM and IBM - 
compatible computers. Designed 
to be an enhanced version (not a 
replacement) of the older 8253 
interval -timer chip, it is inexpensive 
and easy to find. Since it has three 
internal counters, it can be used to 
control more than one servo. 
Incidentally, the 8253 is pin -com- 
patible with the 8254 and will work 
just as well in our servo -controlling 
circuit. 

Finally, we need to connect the 
8254 to a PC. With IBM -compatible 
systems so readily available today, 
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Fig. 2. Connecting model- airplane servos w a computer is simple and straightforward with the 

use of an /TC232 -A interface chip. Most of the circuitry shown here (in the dashed -line box) is 

available on an inexpensive evaluation board 

it would be very tempting to target 
that type of PC as the controller. 
However, there are plenty of older 
systems that are probably sitting n 

closets and under benches collect- 
ing dust from disuse. Those systems 
can be used to control servos just 
as well; the trick is to find a universal 
method. For that, we don't have to 
look any further than the RS -232 ser- 
ial port that is probably a part of 
any system that was designed for 
expandability. Using the RS -232 
standard has an additional advan- 
tage in that the servos can be 
placed a distance from the corn - 
puter; the RS -232 standard allows 
for cable lengths of up to 15 
meters. 

Traditionally, interfacing hard- 
ware to a computer via the serial 
port used to be difficult, but with 

the availability of easy -to -use inter- 
face chips, such a barrier is a thing 
of the past. One of the more recent 
chips is the ITC232 -A from ITC 

Microcomponents. That chip is a 
simple conduit between an RS -232 
interface and several parallel ports. 
All commands, conversions, and 
translations are done automatically 
with a simple command syntax. 

A serious down side to the 
ITC232 -A os the difficulty in locating 
a hobbyist- friendly source. To that 
end, an experimenter's module is 

readily available from several mail - 
order sources. The CompuKit M1 

includes an ITC232 -A, a tiny power 
supply, and RS -232 hardware. The 
module works like a big IC since all 
of the ITC232 -A's pins are available 
from a pair of inline connectors 
that are mounted on the bottom of 

the printed- circuit board. 

About the Circuit. The schematic 
in Fig. 2 shows, on the left side in a 
box, the Compukit Ml circuit. We'll 
discuss that portion first. As you can 
see, the CompuKit is built around 
IC3, which is the ITC232 -A. A serial - 
port interface is made from Q1, Q2, 
and their associated components. 
Those transistors translate the sig- 
nals between the voltage levels 
needed by the RS -232 interface 
and IC3. Although it seems simplis- 
tic, baud rates of up to 115,200 can 
be handled with ease. Finally, a 
small power supply using Zener 
diodes D2 and D3 for regulation 
powers the board and produces 
the negative voltage necessary for 
the serial port. A 12 -volt DC wall - 
mounted transformer (which is not 73 
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a part of the M1 kit) is connected 
to Jl , While the floating -ground 
method used cannot deliver much 
current, it is sufficient for our needs. 
What's more, it has the advantage 
that a negative voltage is avail- 
able, something that can often be 
a blessing since it eliminates the 
need to resort to a more expensive 
dual -supply scheme. 

One bidirectional port on I03 is 

used for passing data and com- 
mands to IC1, while a portion of 
another port is used for control sig- 
nals such as READ and WRITE. The out- 
puts from the timers in IC1 are 
buffered by the gates in 102. Those 
buffered signals are used to control 
the servos. Since there is no way 
that the Ml power supply can pro- 
vide enough power to move a 
servo, another power supply and 
regulator (104) are needed. It is 

important that two different trans- 
formers be used; trying to use only 
one will almost certainly destroy 
something in your circuit in the 
event of a problem. 

Using the 8254. The specification 
sheet for the 8254 will be most help- 
ful in understanding how the chip 
works and is used for controlling ser- 
vos. The register descriptions from 
Intel are reproduced in Tables 1, 2, 

and 3; a block diagram is shown in 
Fig. 3, 

The 8254 contains three down 
counters; they are called down 
counters because they count from 
a preset value down to zero. Each 
counter is connected to three pins. 
Pulses are input through a clock pin 
(0L0. The GATE pin, when held high, 
enables the corresponding counter. 
The OUT pin goes low when the 
counter reaches zero. The counters 
can be configured as 8 -bit or 16 -bit 
counters. Since all operations are 
done eight bits at a time, each 
counter has two internal registers to 
hold the count value. There is an 
additional 8 -bit register, the control 
register, which can be pro- 
grammed to select the working 
mode for each counter separately. 
The register being accessed is 

selected by address pins AO and 
Al. The data to be transferred to 
and from the registers travels on the 
data bus pins (DO -D7). The direc- 

74 Lion of the data is selected with 

44 
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Fig. 3. The 8254 interval timer /counter is a complete microcomputer subsystem that can he easily 
interfaced to any microprocessor The three internal counters can he set to a variety of different 
modes independently. It was this chip that was used as the timer /counter in the original IBM PC. 

pins wR (data are to be written into 
the selected register) and RD (data 
are being read from the register). 
The control register cannot be 
read, only written. Finally, cs (chip 
select) enables the 8254. The WRITE, 

READ, and cs pins are active when 
grounded. Since we are only using 
one 8254, the cs pin (pin 21) is 

grounded so that ICI is selected all 
of the time, 

If you want, you can have sever- 
al 8254s connected in parallel. In 

that case, you would connect the 
chip -select lines (including the 
chip -select line of the first 8254) to 
separate unused data lines on IC3, 
and set those pins low (one at a 
time) to select among the add - 
tional 8254s. That way, you could 
keep adding servos to your system. 
Since three counters are available 
in an 8254, each additional chip 
can control up to 3 additional ser- 
vos -the 10- microsecond pulses 
are already available from the first 

CS RD WR Al 

TABLE 1 

8254 PINS 
AO Function 

0 1 0 0 0 Data to counter #0, Writing 
0 1 0 0 1 Data to counter #1, Writing 
0 1 0 1 0 Data to counter #2, Writing 
0 1 0 1 1 Data to Control register, Writing 
0 0 1 0 0 Data from counter #0, Reading 
0 0 1 0 1 Data from counter #1, Reading 
0 0 1 1 0 Data from counter #2, Reading 
0 0 1 1 1 Data bus in high impedance 
1 X X X X Data bus in high impedance 
0 1 1 X X Data bus in high impedance 
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8254. That second set of counters 
would all be configured as retrig- 
gerable one -shots in the same way 
as with the counters that are con- 
nected to the servos. When send- 
ing data to the counters, you wou d 
need to activate the correct 8254 
with its chip -select pin. Note that all 
of the chip -select lines will need to 
have a 510 -ohm resistor connected 
between them and the positive 
power supply to act as a pull -up 
resistor in the same manner that Rl 
and R2 are connected to ICI 's 

read and write control lines. That 
will prevent any conflicts between 
the chips when power is first 
applied; that will be discussed later 
in the software section. A large 
number of servos may be attached 
in that way for some interesting 
robotic effects. 

A clock signal available at pin 39 
of IC3 is fed to pin 18 (the clock 

input of counter 2) of ICI. That 
counter is set as an 8 -bit divide -by- 
40 counter. The resulting pulses are 
about 10 microseconds long. That 
signal clocks the other two coun- 
ters, which are set as one -time 
retriggerable timers. A value based 
on the pulse length for the servo is 

stored in the counter register. That 
value is remembered until it is over- 
written with new data or power is 

turned off. Every time the GATE pin 
goes high, the our pin goes low, the 
counter value is loaded into the 
counter, and the countdown starts. 
Each 10- microsecond clock pulse 
decreases the counter value by 
one. When the counter value 
reaches zero, the our pin goes high 
and the counting stops. Because 
servos need to see a positive -going 
pulse, 102 inverts the pulse to the 
correct polarity. 

Based on a 10- microsecond 

PARTS LIST FOR THE SERVO CONTROL SYSTEM 

SEMICONDUCTORS 
1C1 -8254 Programmable interval timer, 

integrated circuit 
IC2- LM7404 Hex inverter, integrated 

circuit 
*IC3 -ITC232 -A Serial -to- parallel inter- 

face, integrated circuit 
IC4- LM7805 5 -volt regulator, 

integrated circuit 
*Q1, Q2- 2N3904 NPN transistor 
*Dl- 1N4737 Zener diode 
*D2, D3- 1N4733 Zener diode 
*LEDI- Light -emitting diode, red 

RESISTORS 
(All resistors are Vs-watt, 5% units unless 

otherwise noted.) 
R1, R2 -510 -ohm 
*R3- 10- megohm 
*R4 R6- 10,000 -ohm 
*R7 R9- 1000 -ohm 
*R 10- 2200 -ohm 
*R11 -39 -ohm, 1 -watt 
*R 12 -3300 -ohm 

CAPACITORS 
TC I . C'2- 27 -pF, ceramic -disc 
*C 3- 0.47 -µF, ceramic -disc 
*C4, C5 -10µF, 35 -WVDC, electrolytic 
C6 '17 -11,F, 35 -WVDC, electrolytic 

ADDITIONAL PARTS AND 
MATERIALS 
*J 1- Miniature jack 
J2 -9 -pin subminiature jack 

*XTAL1- 3.6864 -MHz crystal 
12 -16 -volt DC wall-mounted 

transformers, model -airplane servos, 
wire, hardware, etc. 

*Part of Compukit M1, see text 

Note: The Compukit MI is available 
from Jameco Electronics, 1355 

Shoreway Rd, Belmont, CA 94002; 
Tel: 800- 831 -4242 or 415 -592 -8097; 
Fax: 800-237-6948 or 415 -592 -2503; 
E -mail: info@jameco.com; 
Web: www.jameco.com: catalog 
no. 127204, $49.95. 

Note: The following items are available 
from Ricardo Moro -Vidal, 2475 
Queens Ave, West Vancouver, BC 
V7V 2Y9, Canada; Fax: 604 -925- 
9247; e -mail: moro@compuserve.com: 
Kit of all ICs, Compukit MI, and 3'h- 
inch diskette with software including 
additional program to use a joystick, 
$95; Kit with two standard servos, 
$139. Solderless breadboard and 
transformers are not included. Prices 
are in US funds and include shipping 
and handling charges for delivery 
within North America. VISA and 
MasterCard are accepted. No COD 
orders outside Canada. Canadian resi 
dents must add appropriate PST and 
GST. 

clock pulse, counting 50 pulses will 
create the 0.5- millisecond pulse 
needed to move the servo to one 
end of travel and 150 pulses for the 
other end (1.5 -ms pulse). Note that 
the 10- microsecond pulses are not 
exactly 10 microseconds long but 
rather 10.9- microseconds. That is 

due to the odd crystal frequency 
that is needed for IC3 to create all 
of the standard baud rates. The 
position of the servo can be set 
with a digital precision of 1 unit in 
100 (150 pulses -50 pulses). A 1% 

accuracy is good enough for most 
applications and probably better 
than the mechanical precision of 
the servos used. If you need to 
increase the precision, divide the 
crystal frequency by 20; the pulses 
will be about 5 microseconds long. 
The counts for the servo pulse 
widths would then be 100 for 0.5 
milliseconds and 300 for 1.5 millisec- 
onds. That will increase the resolu- 
tion to 1 in 200. 

The length of that pulse can be 
set to a new value at any time; the 
new value will not be transferred to 
the counter until the next cycle. 
What's needed is to trigger the GATE 

pin at the repetition rate needed 
by the servos. In order to keep the 
cycle happening 25 times a sec- 
ond, a squarewave must be 
applied to the GATE pin. That is done 
with pin 35 of IC3. That pin is the 
output of a pulse -width modulator 
that is built into IC3. When IC3 is ini- 
tialized, it is set to generate a 
squarewave of 25 to 40 Hz, 

depending on the needs of the ser- 
vos that you will be using. A full 
manual on the use of the ITC232 -A 
as well as examples, application 
notes, and software drivers for use 
with Visual Basic are available for 
download at www.rmv.com. 

The Program. An example pro- 
gram written in QBasic is available 
for download from the Gernsback 
Web site at ftp.gernsback.com 
/pub /EN /itc232.txt. Examining the 
program is also a good way to 
learn how to use the command 
structure of the ITC232 -A. The soft- 
ware was written in QBasic for two 
main reasons: it is very popular and 
it comes included in DOS and 
Windows. It can also be easily trans- 
lated for other dialects of Basic 75 
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76 

Fig. 4. The author's prototype, shown here, was 

built on a solderless breadboard. Pin -style 

headers on the Compukit MI allow for easy 

experimentation. The circuit can he easily trans- 

ferred to a permanent breadboard. 

including Macintosh computers. 
Note that over half of the code 
consists of explanatory comments 
(preceded by a ' symbol) that are 
not needed for the program to 
work. The program is divided into 
blocks that are labeled as such in 

order to better understand the fol- 
lowing explanation. 

The first section, labeled BLOCK #1, 

contains constant definitions and 
program initialization. Note that 
there are two lines that open a ser- 
ial port. You should choose which 
line to remove based on which ser- 
ial port the servos are hooked up 
to. 

The constant values for MaxH, 
MaxV, MinH, and MinV are set 
depending on your hardware. 
Those constants set the limits 
beyond which the program will not 

D7 D6 05 
SC1 SCO RL1 

Select Counter 

TABLE 2 
8254 CONTROL REGISTER 
D4 03 D2 D1 

RLO M2 M1 MO 

Read /Load Mode 

DO 

BCD 
BCD 

try to move the servo. The easiest 
way to find those values is to set 
MinV and MinH to 0 and MaxV and 
MaxH to 255. Run the program and 
start changing the servo positions 
by pressing r, I, u, and d. Be sure to 
use lower -case keys; upper -case 
keys will move the servos by the 
number of steps defined by the 
contsants LargeStepH and 
LargeStepV. When the servo stops 
moving, write down the values 
shown on the screen. Stop the pro- 
gram and edit the constants, 
replacing the 255 and 0 values with 
the ones that were just found. 

The next block (BLOCK #2) initial- 
izes the ITC232 -A. The W40 com- 
mand sets pin 35 (PWM) to a fre- 
quency of 40 Hz. Since no duty 
cycle is specified, the hardware 
sets it to 50% by default. As men- 
tioned before, the 40 -Hz value was 
found to work well with Futaba ser- 
vos. If your servos do not work or 
perform poorly, you might need to 
change that value to 25 or to an 
intermediate value. Experimentation 
is the best way to find the best setting. 

Note that a subroutine called 
WRITESERIAL is used to do the actual 
communicating with the ITC232 -A. 

SC1 SCO 
0 0 

0 1 

1 o 

1 1 

RL1 RLO 
o o 

0 1 

1 0 

1 1 

BCD 
o 

TABLE 3 

8254 REGISTER DEFINITIONS 
Definition 
Counter O selection 
Counter 1 selection 
Counter 2 selection 
READ BACK COMMAND 

Definition 
Counter latch 
Read /Load of LSB 
Read /Load of MSB 
Read /Load of LSB followed by MSB 

MO Definition 
0 Mode 0 (Interrupt on Terminal Count) 
1 Mode 1 (Programmable one shot) 
0 Mode 2 (Rate Generator) 
1 Mode 3 (Square Wave Generator) 
0 Mode 4 (Software Triggered Strobe) 
1 Mode 5 (Hardware Triggered Strobe) 

Definition 
Binary Count (16 -bits binary) 
BCD Count (4- decades Binary Coded Decimal) 

Since we'll be sending a lot of com- 
mands and reading as many result 
codes, "inventing the wheel once" 
is a sensible way to go. Some might 
wonder why the GOSUB statement is 

used rather than the more up -to- 
date SUB and FUNCTION method. With 
the more traditional method, the 
lines can be numbered, making the 
program easier to translate to any 
other Basic dialect. 

In BLOCK #3, the ITC232 -A chip is 

"readied for business." After a reset, 
all of the I/O pins on IC3 are in a 
high- impedance state; that is why 
R1 and R2 are in the circuit. Those 
resistors maintain a valid logic level 
on ICI's read and write controls 
when power is first applied. While 
the resistors are maintaining control 
over IC1, the initial control settings 
are sent to IC3's port B and then 
the port is configured as an output 
port. If we enabled the port first, the 
read and write pins on ICI would 
both be activated -a condition 
that is not allowed. 

The other port (port A) that is 

used is also configured as an out- 
put port; that port is connected to 
ICI's data lines and the software 
does not need to read any of ICI's 
registers. Since ICI's read control is 

controlled by software rather than 
hard -wired, software can be writ- 
ten in the future to do just that if 

needed. 
The fourth block sets up the 

counters in IC 1, We must write data 
into the 8254 registers often, so that 
is done in a subroutine called \NR. 

Two variables are used for passing 
the register information: DATA$ for 
the actual data and CONTROLS for 
the control -line pattern. In the 8254, 
counter 2 is used as a squarewave 
generator and the other two coun- 
ters are set up as one -shot retrig- 
gerables. 

If you are interested in adding 
additional servos as discussed 
before, keep in mind that the bit 
pattern stored in CONTROLS will need 
to account for the additional ser- 
vos. With a larger number of servos, 

(Continued on page 79) 
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Buyers' Budget Books Better Buys 
BP294 A Con- 
cise Introduction 

to Microsoft Works 
$6.99. In the shortest 
and most effective 
way, you can use the 

word processor to ad- 
vantage to type, edit, 
print and save docu- 
ments. It goes on to 

explain how Works can 
be used to build up sim- 
ple spreadsheet exam- 
ples, edit them, save 

them, print them and 
retrieve them. It informs you how to create simple 

macros, and enables you to simplify long repetitive 

tasks and to customize the program to your own needs. 

A Concise 
Introduction to 

Microsoft Works 

BP349 Practical Opto- Electronic Projects 

$6.99. If you shun opto- electronic projects for 
lack of knowledge, this is the book for you. A bit 
of introductory theory comes first and then a 

number of practical projects which utilize a range 

of opto devices, from a filament bulb to modern 
infrared sensors and emitters. 

BP350 Electronic Board Games $6.99. 
Twenty novel electronic board games that 

you can build from the plans in this book. 
Whether you are interested in motor racing, 
searching for buried treasure on a barren island 

or for gold in Fort Knox, spinning the wheel of 
fortune, or doing a musical quiz -there is 

something for you to build and enjoy! 

BP378 -45 Simple Electronic Terminal Block 
Projects $6.99. Contains 45 easy -to -build elec- 

tronic projects trhat can be built by an absolute begin- 
ner. Projects are assembled on terminal blocks using 
only a screwdriver and other simple hand tools. No 

soldering is required. 

BP432 Simple Sensor Terminal Block Projects 

$6.99. This book is the next logical step from 45 
Simple Electronic Terminal Block Projects (BP378), by 

the same author. The former describes an easy 

method of constructing transistor circuits without the 

need for soldering. It is an open sesame to the practi- 
cal world of electronics for youngsters or beginners. 

BP367 Electronic Projects for the Garden 
l_j$6.99. Electronics enters the Garden! New excit- 
ing book points out how gardeners can build simple 
gadgets to promote success where the elements work 
against you. Some of the projects are: over /under tem- 
perature monitoring, dusk/dawn switching, automatic 
plant watering, warming cables, etc. 

BP368 Practical Electronics Musical Effect Units 

$6.99. There is a constant hullabaloo for musical 

effects projects by the hobbyist community. This book 
provides practical circuits for several projects that 
range in complexity and are sure to work. All the circuits 
are easy to build and use readily -available parts. 

BP385 Easy PC Interfacing $6.99. The built -in 

ports in your PC provide an easy and hassle -free 

way of interfacing your circuits. This book provides 
useful PC add -on circuits including the following: 
Digital input/output ports; analog -to- digital and digital - 
to- analog converters; voltage and current measure- 

ment circuits; resistance and capacitance meters, tem- 
perature measurement interface, biofeedback monitor, 

and many other useful interfaces. 

nBP396 Electronic Hobbyists Data Book $7.99. 
IThis book provides a wide range of data. If, for 

example, you require details of a modern five -band 
resistor code or an old color code for a ceramic 
capacitor, the formula for parallel resistance, or basic 

data on an NE5534AN operational amplifier, it is con- 
tained within these pages. The subjects covered are 

numerous and widespread to cover all hobbyist 
interests. 

BP343 A Concise Introduction to Microsoft 
Works for Windows $7.99. The book explains 

and details: How the Works for Windows package fits 
into the general Microsoft Windows environment; how 
to use the word processor to advantage; how to use 

Microsoft Draw to create and edit graphics and place 
them in your documents; how to build up simple 
spreadsheet examples; and how single, and multiple 
charts, or graphs, of different types can be generated. 
And there's much more! 

BP282 Understanding PC Specifications $5.99. 
_This book explains PC specifications in detail, and 

the subjects covered include the following: Differences 
between types of PC (XT, AT, 80386, 80486, Pentium 
etc.); math co- processors; input devices (keyboards. 
mice, and digitizers); memory, including both expand- 
ed (EMS) and extended RAM; RAM disks and disk 
caches; floppy disk drive formats and compatibility; 
hard disk drives; and display adapters (CGA, Hercules, 

super VGA, etc.). 

BP296 Concise Intro to the Macintosh System 
and Finder $5.99. Although the Mac's WIMP user 

interface is designed to be easy to use, much of it only 
becomes clear when it is explained in simple terms. 
The book explains: The System and Finder, what they 
are and what they do; how to use the System and 
Finder to manipulate disks, files and folders; configur- 
ing and printing files from the Finder; getting the most 
from the system utility programs; and running 
MultiFinder. 

BP88 How To Use OP Amps $5.99. The 

Operational Amplifier is the most adaptable circuit 
module available to the circuit designer. It is possible 
to purchase a low -cost integrated circuit with several 
hundred components, very-high gain and predictable 
performance. This book has been written as a design- 
er's guide for most Operational Amplifiers, serving 
both as a source book of circuits and a reference book 
for design calculations. 

BP316 Practical Electric Design Data $7.99. A 

builder's bargain book a comprehensive ready - 

reference manual for electronic enthusiasts with over 
150 practical circuits. It covers the main kinds of com- 

ponents (from pig -tail leads to surface mount), pin - 

outs, specs and type selection. Basic units are defined 

and most used formulae explained. Five additional sec- 
tions are devoted to circuit design, covering analog, 
digital, display, radio and power supply circuits. 

BP346 Programming in Visual Basic for Win- 
dows $7.99. This book is a guide to program- 

ming. The reader is not expected to have any familiar- 
ity with the language as both the environment and 
statements are introduced and explained with the help 

of simple programs. The user is encouraged to build 
these, save them, and keep improving them as more 

complex language statements and commands are 

encountered. 

BP345 Getting Started In Practical Electronics 
L_I$6.99. If you are looking into launching an exciting 

hobby activity, this text provides basic essentials for the 

builder and 30 easy -to -build fun projects with which 

every experimenter should toy. Printed -circuit designs 

are included to give your project the professional touch.. 

BP451 Troubleshooting Your PC Printer $8.99. 
Explains the different printer types, their suitabili- 

ty for different tasks, the costs of running them, how 

to connect them and get the driver software running 
and, of course, what is most likely to go wrong and 

what you can do for yourself. Most important of all, it 
warns you of what you should quite definitely NOT try 
to do for yourself. 

PCP112 Digital Electronics Projects $10.99. 
Contains 12 digital electronics projects suitable 

for the beginner to build with the minimum of equip- 
ment - from instrumentation to home security, and a 

few "fun" projects too. With one exception, all projects 
are battery powered, and therefore, are completely 
safe for the beginner or young constructor. 

PCP107 Digital Logic Gates and Flip -Flops 
$10.99. Intended for enthusiasts, students and 

technicians, this book seeks to establish a firm foun- 
dation in digital electronics. It is for the user who 
wants to design and troubleshoot digital circuitry with 
full understanding of the principles. No background 
other than a basic knowledge of electronics is 

assumed. 

BP76 Power Supply Projects $3.99. Presents a 

number of power -supply designs including sim- 
pled unbiased types, fixed voltage -regulated types and 

variable voltage stabilized designs. All are low -voltage 
types intended for use with semiconductor circuits. 
Apart from presenting a variety of designs that will sat- 
isfy most applications, the data in this book should 
help the reader to design his own power supplies. An 

essential addition to the experimenters electronics 
library. 

ELECTRONIC TECHNOLOGY TODAY INC. 

P.O. BOX 240, Massapequa, NY 11762 -0240 

Name 

Address 

City State Zip 

NSW1 Allow 6 -8 weeks for delivery 

SHIPPING CHARGES IN 
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SORRY No orders accepted 
outside of USA & Canada No. of Books Ordered 

$0.01 to $5.00 
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$10.01 to $20.00 
$20.01 to $30.00 
$30.01 to $40.00 
$40.01 to $50.00 
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$2.00 
$3.00 
$4.00 
$5.00 
$6.00 
$7.00 
$8.50 

Total price of books 
Shipping (see chart) 
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Sales Tax (NYS only) 
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All payments must be in U.S 

S 
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TAKING THE "OUCH" 
OUT OF DRUG 

INJECTIONS 
A new drug- injection technique that could 

someday replace hypodermic needles 

Most drugs are either deliv- 
ered orally or through injec- 

tions with hypodermic needles. 
Both methods, however, have 
drawbacks. Taken orally, drugs must 
resist decomposition in the body's 
gastrointestinal tract, be readily 
absorbed through the intestinal 
walls, and survive attacks by the 
liver's enzymes. Delivery via hypo- 
dermic needles does put drugs 
directly into the bloodstream, but 
can cause pain, increase the possi- 
bility of infection, and requires some 
training to do properly. 

Researchers at the Georgia 
Institute of Technology are devel- 
oping another promising alterna- 
tive, "microneedles" that are much 
thinner than the diameter of a 
human hair. The technology uses 
reactive -ion etching microfabrica- 
tion techniques that were originally 
developed for producing integrat- 
ed circuits. Tiny needles avoid caus- 
ing pain because they penetrate 
only the outermost layer of skin that 
contains no nerve endings. Once 
the microneedles penetrate the 
stratum corneum, that is the outer 
layer of skin, the medications are 
carried into deeper areas of the 
skin where the compounds diffuse, 
are absorbed by the capillaries, 
and carried into the bloodstream. 

So far the researchers have 
made solid silicon microneedle 
arrays that are 10- millimeters 
square. The needles are 150 - 
microns long and leave holes 
about one micron in diameter 
when removed from the skin. 
Further development will reduce 
the length and diameter of the 

THIS EXPERIMENTAL MICRONEEDLE array contains 400 individual needles. (Stanley 
Leary, Georgia Tech Communications Division) 

microneedles, make them hollow 
to increase the rate of drug deliv- 
ery, and permit mass fabrication of 
arrays at least a centimeter square. 
If the diameter of the microneedles 
can be reduced, the holes they 
produce could be small enough to 
exclude bacteria, eliminating a 
potential source of infection. 

The goal of the research is a 
"user- friendly" technique for 
patients that is similar to the trans - 
dermal patches that are currently 
in common use. They would be very 
easy to use. Users would simply peel 
off a liner and stick the micronee- 
dle array onto the skin. When pro- 
duced in mass volume, the 
microneedle arrays should be com- 
petitive in cost with existing dispos- 
able drug -delivery devices. 

Other Advantages. Besides being 
a painless way to administer small 
quantities of high -potency medica- 
tions, the technology could have 
other advantages. The micronee- 
dles would be especially useful with 
large protein -based molecules, 
such as those produced through 
new biotechnology processes. 
Such drugs often cannot be taken 
orally, but must be administered fre- 
quently enough to make traditional 
needle injection impractical or 
unpleasant. Microneedie arrays 

FOR MORE INFORMATION 

Georgia Institute of Technology 
Research News & Publications Office 
430 Tenth Street. N.W., Suite N -112 

Atlanta, Georgia 30318 
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would give drug developers more 
freedom to select compounds 
since they no longer would be con- 
strained by the delivery method. 

It is interesting to note that only a 
limited number of compounds, 
such as nicotine, can be readily 
absorbed by the skin. And while 
techniques are being developed 
for improving transdermal drug 
administration using chemicals, 
electricity, and ultrasound to make 
the skin more permeable, micro - 
needles could be both simpler and 
more effective for delivering drugs 
through the skin. In laboratory test- 
ing, the researchers have demon- 
strated microneedles can signifi- 
cantly increase absorption of a 
drug compound through the skin 
by as much as 25,000 times. Also 
preliminary testing on humans has 
shown that insertion of micronee- 
dles into the skin does not cause 
pain. 

One interesting application is as 
part of microprocessor -based sys- 
tems for delivering drugs continu- 
ously or in response to body needs. 
Here the arrays could be left 
attached to the skin to provide 
continuous administration of med- 
ication under the control of micro- 
processor -based equipment. The 
system could provide constant 
communication between the drug 
reservoir and what is happening 
inside the body. The microproces- 
sor -based equipment could auto- 
matically administer drugs based 
on the body's need. A micro- 
processor- controlled pump could 
allow the device to be pro- 
grammed to deliver a drug at vari- 
able rates. Microneedle arrays 
could also be used to withdrcw 
bodily fluid for analysis. Such a 
feedback system, for example, 
could be used to regulate the 
blood sugar levels of persons suffer- 
ing from diabetes. 

Remaining Challenges. The major 
challenge ahead will be to demon- 
strate in a clinical setting that this 
approach can effectively deliver 
therapeutic quantities of various 
drugs safely and economically. For 
example, will high levels of drug 
under the skin cause local inflam- 
mation or will the body will react to 
the needle material itself? Also, if 

the tips of a very small number of 
the needles can break off in the 
skin, will the minute amount of sili- 

con left behind cause problems? 
Researchers will also determine if 

other materials or improved needle 
designs can eliminate this potential 
problem. As with most new medical 
techniques, the researchers must 
demonstrate the safety and effec- 
tiveness through extensive animal 
and human testing before they are 
put on the market. f2 

CONTROLLING SERVOS 
(continued from page 76) 

it might be a good idea to change 
the baud rate to a higher value. The 
ITC232 -A can handle rates as high 
as 115,200, but the upper limit for 
QBasic is 19,200. While that might 
seem to be a bit of a bottleneck, it 

should be enough for most appli- 
cations -the servo is always the 
slowest part of the system. 

Now that all of the hardware is 

set up, BLOCK #5 is where the action 
takes place. The horiziontal- and 
vertical -position variables (PosV 
and PosH) are initialized in the mid- 
dle position -half way between the 
minimum and maximum position 
constants for the servos. Then a 
SELECT CASE statement determines 
which key has been pressed and 
sends out the corresponding com- 
mands. A capital R will produce a 
large turn to the right in the hori- 
zontal servo and a small r will pro- 
duce a small turn. The same applies 
to capital L and lower case I to turn 
left. For the vertical servo, the U and 
D keys are used (for up and down). 
If you need to customize the num- 
ber of steps taken for the various 
keystrokes, change the values of 
the constants LargeStepV, Large - 
StepH, SmallStepV, and SmallStepH; 
they are located at the beginning 
of the program. 

The loop contained here is most- 
ly for demonstration purposes. In 

your particular application, you will 
probably want to send your move 
commands directly to the Move - 
ServoV and MoveServoH subrou- 
tines. Those subroutines (as their 
names imply) do the actual work of 

sending the move commands to 
the servos. They also check to see if 

the servo is already at its travel limit 
as set by the limit constants at the 
beginning of the program. 

Construction and Use. With most 
of the parts needed contained in 

the CompuKit M1, it is a simple task 
to build the entire circuit on a 
breadboard using standard con- 
struction techniques. In fact, the 
author's prototype shown in Fig. 4 
was built on a solderless bread- 
board. Using that technique, it is a 
simple matter to change the circuit 
around, adding and removing 
components to achieve your goal. 
Once you have a circuit that is 

working well, it would then be a 
simple task to transfer all of the 
components and jumper wires to a 
printed- circuit -based breadboard. 
Boards to do just that are available 
from several sources including 
RadioShack; they carry a solderless 
breadboard (276 -174) as well as a 
matching PC board (276 -170). 

As mentioned before, the origi- 
nal goal of this project was to con- 
trol a small video camera. By 

attaching one servo to the crank of 
the other, is was an easy matter to 
create a motion unit that could 
both pan and tilt a small "golf- ball" 
camera that can be attached to a 
computer. With the QBasic program 
running in one window and the 
camera's view in another, you have 
the makings of a small security sur- 
veillance station. Once you 
become familiar with the workings 
of the basic hardware and soft- 
ware, your imagination is the only 
limit to the different uses for an inex- 
pensive motion system. S2 

ELECTRONIC GAMES 
BP69 -A number of interest- 
ing electronic game projects 
using IC's are presented.In- 
cludes 19 different projects 
ranging from a simple coin flip- 
per, to a competitive reaction 
game, to electronic roulette, a 

combination lock game, a 

game timer and more. To 

order BP69 send $4.99 clear- 
ance (includes s&h) in the 
us and Canada to Electronic 
Technology Today Inc., P.O. Box 240, Mass- 
apequa Park, NY 11762 -0240. US funds only. 
Use US bank check or International Money 
Order. Allow 6-8 weeks for delivery. MA07 
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Looking at "Miracle" Antennas, 

and More 

A NY "MIRACLE" ANTENNA THAT IS QUITE SMALL YET STILL 

EFFICIENT WOULD SURE BE A WINNER. AM RADIO STA- 

TIONS COULD GET RID OF THEIR LARGE TOWERS. HAMS COULD 

EASILY MEET THE MOST RESTRICTIVE OF HOMEOWNER'S 

covenants. Portable gear would get even 
more so. Broadcast band AM DX or FM 
DX would be a breeze, especially in cars 
and trucks. And "the next big thing" of 
pulse radio we recently looked at (see 
MUSE135.PDF on www.tinaja.com) 
would certainly benefit. 

Sadly, Maxwell's Equations and a few 
related obnoxiously depressing physical 
laws tend to get in the road. While some 
new "miracle antennas" are now being 
highly touted, I found the ones I looked 
at did not stand up very well to close 
scrutiny. There's a bunch of real -world 
disappointments, hype, and wishful 
thinking here. 

Hard data is often not there. And, 
most conspicuously, nobody seems to be 
stealing the plans for an obvious zillion - 
dollar opportunity. 

It turns out that any traditional 
antenna has to be somewhere near a 

quarter wavelength or larger in size to 
end up being efficient, and significantly 
larger if it is also to end up being highly 
directional. And nothing beats sheer 
line -of -sight height at high frequencies. 

Yet the time is ripe for genuine 
antenna breakthroughs. That's thanks to 
our new abilities to analyze and model 
complex electromagnetics, the new ease 
in integrating antennas with their driver 
or sensing electronics, the switch to very 
broadband communications, potent new 
techniques for effectively dealing with 
complex antenna arrays, and new digital 
coding schemes that give lower signal- 

to -noise ratios. 

Some Antenna Fundamentals 
Maxwell's equations tell us that a 

time -varying current can radiate as a 

free -space electromagnetic field. The 
purpose of any antenna is to act as a 

launching means between guided and 
free -space electromagnetic waves or vice 

versa. The "guiding" might be in the 
form of a wire, a coaxial cable, a 

stripline, or an actual waveguide. 
Let us look at a few fundamental 

antenna properties: 

Duality-Most antennas work 
equally well in both directions, being 
able to transmit or receive. The math 
works equally well either way, subject to 
power and overload limits. 

Regions -Most antennas have two 
regions, called the near field and the far 
field. These are sometimes called the 
Fraunhofer and Fresnel regions. In the 
near field, behavior is highly complex 
and most energy drops off with the cube 

NEED HELP? 
Phone or write all your US Tech 
Musings questions to: 

Don Lancaster 
Synergetics 
Box 809 -EN 
Thatcher AZ, 85552 
Tel: 520 -428 -4073 

US email: don @tinaja.com 
Web page: http: / /www.tinaja.com 

BY DON LANCASTER 

of distance. In the far field, properties 
are more orderly and most energy falls 
off as the square of the distance. The 
crossover between near field and far 
field takes place at 2L2 /X, or around a 

wavelength for a normal antenna. Figure 
1 shows us how the field strength drops 
with distance on most typical antennas. 

Pattern -Any antenna that can radi- 
ate equally well in all directions is called 
an isotropic antenna. Usually, you'll 
want an antenna to send or gather in 
energy in a desired direction. Thus cre- 
ating a special antenna radiation pattern. 
Patterns are created by the arrangement 
and size of the antenna elements. The 
more, the merrier. 

For instance, a TV satellite antenna 
must have a very narrow beamwidth, 
because the desired bird has a weak sig- 
nal in a fixed position. But a GPS navi- 
gation antenna usually has to follow six 
wandering birds at once, so it should 
have a half -hemispherical pattern that 
looks equally well at the entire sky. 

Terrestrial TV transmitters create a 

"bagel" pattern since there's no point in 
blasting excess energy up or down. 
Multi -tower AM broadcast antennas 
purposely "throw nulls" at the nearest 
neighbor stations for lower nighttime 
interference. 

Gain -The gain of any antenna is a 

comparison of how good it appears in a 

given direction compared to some refer- 
ence antenna. The reference will often 
be an isotropic radiator or a dipole. In its 
best direction, a good dipole gives you a 

gain of 1.64 over isotropic. A TV trans- 
mitting antenna having a gain of five will 
create the illusion of a 50- kilowatt trans- 
mitter (ERP, or effective radiated power) 
in its prime reception area with only 10 

kW or so of actual RF input. 
Very small antennas traditionally 
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The field BOUNDARY is 

approximately 2L2/ X. 
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X 

NEAR FIELD or 
"Fraunhofer" zone 

FAR FIELD or 
"Fresnel" zone 

In the NEAR FIELD, energy 
will drop off as the CUBE 
of the distance. Near field 
math is quite complex. 

In the FAR FIELD, energy 
will drop off as the SQUARE 
of the distance. Far field 
math is more orderly. 

I I I 

log distance 

FIG. 1- TYPICAL ANTENNAS HAVE a -near" and a "far" field. Behavior of the two regions 
is radically different. 

have had uselessly low gain values. 
Radiation Resistance -If you 

replaced an antenna with a dummy load 
that corresponds to the energy outflow, 
you'd have a resistor equivalent to its 
radiation resistance. The radiation resis- 
tance of free space is 377 ohms. Small 
antennas tend to have uselessly low radi- 
ation resistances. Trying to drive into 
these creates monumental losses (and 
often outright burnout) of the matching 
networks used. 

Matching - Transmission -line theo- 

ry tells us that an antenna will reflect or 
kick back energy that's not properly cou- 
pled. A standing wave ratio, or SWR, is 

a way to measure how much incoming 
energy actually will make it out the 
antenna. An SWR of unity (1) is ideal. 
For proper matching, the incoming line 
impedance must be transformed to the 
radiation resistance. Also, most antennas 
are "tuned" to eliminate as much L or C 
reactance as possible at frequencies of 
interest. Physically small antennas tend 
to have a very low radiation resistance 
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and strong reactances. These can be 
exceptionally hard to properly match, 
especially at higher power levels or over 
a wider bandwidth. 

Effective Height and Area -The 
effective height of an antenna is the 
comparison of how it performs com- 
pared against a single quarter -wave ele- 
ment. The effective area can measure 
how much energy is actually gathered 
in. For instance, placing a large resonant 
loop near an AM radio dramatically 
improves its sensitivity. Most small 
antennas have small effective heights 
and effective areas. This severely limits 
both their efficiency and error rate. 

The key paper in this subject area is 

Wheeler's "Fundamental Limitations 
upon Small Antennas," published years 
back in the Proceedings of the IRE, #35, 
1947 pp. 1479 -1484. In it, you'll find 
that the big problems include low gain, 
lower radiation resistance, poor band- 
width, very difficult matching, and dra- 
matic differences between theory and 
real world patterns. 

Some useful antenna books appear in 
Fig. 2. You can check into my www.tina 
ja.com/amlik01.html Web page to get 
more information on these titles. 

Anyway, here are three "miracle" 
antenna concepts that might not end up 
being all that they seem: 

The Crossed Field Antenna 
Did the NAB (National Association 

of Broadcasters) recently get sucked into 
an old pseudoscience scam, or has a rev- 
olutionary antenna design finally been 
given the credence that it rightfully 
deserves? The presentation in question 
here is Brian Stewart's and Fathi 
Kabbary's MW Broadcast Cross Field 
Antennas session presented April 19, 
1999 at the NAB99 Las Vegas Conven- 
tion. In it, a commercial Egyptian AM- 
broadcast antenna was described that sup- 
posedly is barrel shaped and a scant 1 /50th 
of a wavelength, yet gives a claimed effi- 
ciency much higher than a conventional 
design. 

The concept is based upon a 1992 
patent ( #5,155,495). When you look at 
Maxwell's equations, it turns out that a 

radiating electromagnetic field can be 
created by one of two terms. One term is 

the usual current change. The second 
term tells us that electromagnetic radia- 
tion can occur from any pair of capacitor 
plates driven in quadrature. 

82 Conventional theory and practice has 

Treatise on Electricity & Magnetism (James Clerk Maxwell) 
AM Broadcast Station Antenna Systems (Patrick M. Griffith) 
Antenna Design : A Practical Guide (George J. Monser) 
Antenna Engineering Handbook (Richard C. Johnson) 
Antenna Theory : Analysis and Design (Constantine A. Balanis) 
Antenna Theory and Design (Warren L. Stutzman) 
Antenna Toolkit (Joseph J. Carr) 
Antennas (John Daniel Kraus) 
Antennas and Waveguides for Nonsinusoidal Waves (Harmuth) 
The ARRL Antenna Book (Amer Radio Relay League) 
Integrated Active Antennas (Julio A. Navarro) 
Limited Space Shortwave Antenna Solutions (Frank Hughes) 
Microstrip Antenna Analysis and Design (Daniel Schaubert) 
Mobile Antenna Systems Handbook (K. Fujimoto) 
Modern Antennas (A. Papiernik) 
Phased Array Antenna Handbook (Robert J. Mailloux) 
Practical Antenna Handbook ( Joseph J. Carr) 
Practical Wireless Communication Antennas (Leo Setian) 
The Radio Amateur Antenna Handbook ( William I. Orr) 
The Right Antenna (Alvis Evans ) 

Yagi Antenna Design (Lawson) 

For more details, see www.tinaja.com /amlink0l.html 

FIG. 2 -SOME RECOMMENDED antenna books. 

Papers- 

SOME CFA ANTENNA 
REFERENCES 

"CFA -No Tricks," M. Hatley Electronics World/Wireless World, Dec 92, p1007. 
"CFA- RIP ?" Colin Davis, Electronics World/Wireless World, May 93 p405- 

407. 
"A Conventional Explanation for the Crossed Field Antenna," M. Smith, 

Electronics Letters #28, 13 Feb 92, p360 -361. 
"Fundamental Limitations of Small Antennas," H.A. Wheeler, Proceedings of the 

IRE, #35, 1947 p1479 -1484. 
"Is This Antenna For Real ?" Chris Anderson, Radio World, March 31, 99, p26- 

29. 
"Misguided CFA," K. Donaldson, Electronics World/Wireless World, May 93, 

p837 -838 
"An Operational MF Antenna using Poynting Vector Synthesis," M. Hatley, 
Antenna Propagation Conference 7 part 2 #333 April 91 p645 -648. 
"Three MW Egyptian MW Broadcast Cross Field Antennas," Brian Stewart & 

Fathi Kabbary, NAB Convention NAB99, Las Vegas, April 19, 99. 

Critique- 

Electronics World/Wireless World: Mar 1989, page 216; Nov 1989, page 
1109; March 1990, page 253; Dec 1990, page 1094; June 1991, page 
476; July 1992, letters; May 1993, page 405; Sept 1993, page 747; Dec 
1993, letters. 

Patents - 
US# 5,155,495 View through the link at www.tinaja.com/patnt0l.html 

Construction Plans - 
AntennaX online magazine at www.antennax.com 

Newsgroups- 

rec. rad i o. am ateu r. a n te n n a 

sci. physics. el ectromag 
uk.radio.amateur 
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NV NV 
FIG. 3 -SOME POSSIBLE 2 -D FRACTAL antenna designs. 

strictly limited this alternative to the 
near field only. In ten years, hams exper- 
imenting with a painfully obvious need 
have yet to come up with any CFA that 
was even remotely useful. Problems 
include matching networks blowing up 
when they try to drive a very low radia- 
tion resistance and a lack of field 
strength and sensitivity. 

Theoreticians seem to have found 
and published explanations that seem to 
demolish the CFA concept, and I've 
been unable to find any credible peer- 

reviewed papers published in any of the 
expected journals despite all the obvious 
benefits of such a stunning break- 
through. Critics who visited the 
Egyptian site felt that sand and excep- 
tionally poor grounds severely degraded 
the original vertical antenna; that their 
still -in -place older antenna somehow 
acted as a resonator; and that line cur- 
rents were not allowed for. They also 
felt the station test equipment to be out 
of calibration. 

Lots of ongoing lively newsgroup 

REFERRAL LOG EXTRACTOR 

0/,, Copyright c 1999 by Don Lancaster, Box 809, Thatcher, AZ, 85552. 
(520) 428 -4073 donOtinaja.com www.tinaja.com All rights reserved. 

% Consulting services available per http://www.tinaja.com/info01.html 

Fully annotated version appears in http : / /www.tinaja.com /acrob0l.html 
Use TWO reverse slashes when ONE is wanted in a filename PS string! 

/sourcefilename (C:\\medocs\\lo3file.txt) def 

/targetfilename (C:\\medocs\\ xti.ifile.txt) def 

/searchphrase (tinaja) def 

% log file to be read 
referral file to be made 
exclusion term to filter on 

/workstring 20000 string def % start service procs 

/checkline (dup searchphrase search addtooutfile1) 
(pop pop pop) ifelse} dei 

/addtooutfile) {(http: //) search (pop pop dup ( ?) search not {addtooutfile} 

if }it} def 

/ws {writefile exch writestring} del 

/startoutfile (targetfilename (w +) rile /writefile exch def ( \n \nLines NOT 

containing ) ws searchphrase ws( in document ) ws sourcefilename 
ws (: \n \n) ws} def 

/addtooutfile {ws ( \n) ws} def 

/endoutfile (( \n \n) ws writefile cicsefile) def 

/grabphrase (sourcefilename (r) file /workfile exch def startoutfile (mark 

workfile workstring readline {checkline} {exit} ifelse cleartomark)loop 
endoutfile pop) def 

grabphrase % this actually does it 

FIG. 4-A WEB REFERRAL -LOG READER written in PostScript. 

discussions on the CFA are found in 
rec.radio.amateur.antenna. The usual 
searching at www.dejanews.com also 
gives you lots of CFA stuff to study. So 
does punching CFA and antenna into 
www.hotbot.com. More on the NAB is 

at www.nab.org. A few construction pro- 
jects on cross field antennas can be 
found at www.antennax.com. 

I've gathered together some CFA ref- 
erences for you as our resource sidebar. 
You can view them and form your own 
conclusions. 

Two Other Contenders 
A second small "miracle" antenna is 

the CTHA, short for contrawound 
toroidal helical antenna. In it, a pair of 
radiating wires is wound in opposite 
directions around a toroidal (doughnut) 
shaped form. This one starts off looking 
good theoretically, but seems to pick up 
problems when it's actually applied in 
the real world, especially near a ground 
plane where the pattern tends to down- 
grade. Gain values also tend to be quite 
low. 

Integral Technologies, found at 
www.itechfin.com, is one information 
source. A Contrawound Toroidal 
Helical Antenna paper by the West 
Virginia University's CIRA research 
center is a useful reference; you can get 
it at www.cira.wvu.edu.. US patent num- 
ber #5,734,353 might be of interest 
here, and can be easily viewed by way of 
my www.tinaja.com/patnt0l.html. 

As with the CFA, visit DejaNews, 
Hotbot, rec.radio.amateur.antenna or 
www.antennax.com for more. 

A third new option is the fractal 
antenna, which could be any pattern- 
repeating or self -similar design such as a 

classic log periodic. What's new here is 

that it tends to use fractal math patterns, 
otherwise known as wiggly wires or big 
bunches of holes. 83 
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Fractal antennas do seem to offer 
somewhat smaller sizes and moderately 
broader bandwidths than traditional 
designs. They make nice student pro- 
jects, but big time uses have yet to 
appear. 

One leading researcher is Nathan 
Cohen. Fractal Antenna Systems up at 
www.fractenna.com appears to be a lead- 
ing commercial site. 

The fractals used apparently can be 
two- or three -dimensional. Figure 3 

shows some possible small and flat 2 -D 
fractal antenna designs. Several 3 -D 
fractal antenna student projects appear 
at www.antlab.ee.ucla.edu/-johng/frac 
tal.html. The classic fractal shapes 
include Sierpinski, the Koch curve, the 
Koch Island, and the Mandelbrot tree. 

Additional antenna analysis can be 
found at www.tinaja.com/infoOi.html. 

Reading Web Referral Files 
I sure like to apply PostScript as a 

general purpose computer language. PS 
is really superb at reading most any file 
in nearly any format. Easily written 
PostScript code can be sent to Acrobat 
Distiller, or else to its Ghostscript alter- 
native, creating your choices of a screen 
or a printable page, a displayed and 
recorded log message, an actual I/O 
control, or a new disk file -the latter 
written in any format you like. 

Much more on all this appears on 
www.tinaja.com/acrob0l.html and at 
www.tinaja.com/post0l.html. Start off 
with file DISTLANG.HTML. That 
PostScript Reference Manual or red 
book from Adobe is essential reading. 
You can find it through www.tinaja. 
com/amlink01.html 

How are people reaching your Web 
site? Which of the banners and links are 
effective? Your answers to those ques- 
tions are found in the log files that your 
ISP should be giving you. Two problems 
though. The files can be long and diffi- 
cult to read. 

WebTrends or other reporting apps 
often report the amazingly useless dis- 
covery that "your site" or "none" are the 
most popular referrals. And thus are the 
only ones reported on. Wowie gee! 

Log file details appeared back in 
MUSE124.PDF and in similar files on 
my Web site. Figure 4 shows us a simple 
PostScript log file reader. 

Rather than extracting all of those 
individual fields, we simply note that a 

http: // string normally appears only at 
84 the beginning of the referral informa- 

Adobe Acrobat 
1585 Charleston Rd. 
Mountain View, CA 94039 
(800) 833-6687 
www.adobe.com 

NAMES AND NUMBERS 
Linear Technology 
1630 McCarthy Blvd. 
Milpitas, CA 95035 
(408) 432 -1900 
www.linear- tech.com 

American Science & Surplus 
3605 Howard St. 
Skokie, IL 60076 
(708) 982-0870 
www.sciplus.com 

Analog Devices 
PO Box 9106 
Norwood, MA 02062 
(800) 262 -5643 
www.analog.com 

AntenneX 
PO Box 72022 
Corpus Christi, TX 78472 
(361) 855-0250 
www.antennex.com 

Brand Electronics 
421 Hilton Rd. 
Whitefield, ME 04353 
(888) 433 -6600 
www.brandelectronics.com 

C &H Sales 
PO Box 5356 
Pasadena, CA 91107 
(800) 325 -9465 
aaaim.comíCandH /indéx.htm 

Cira /WVU 
PO Box 6690 
Morgantown, WV 26506 
(800) 344 -WVU1 
www.cira.wvu.edu 

Fractal Antenna Systems 
2 Ledgewood Pl. 

Bellmont, MA 02478 
(617) 489 -8824 
www.fractenna.com 

Hitachi 
2000 Sierra Point Pkwy. 
Brisbane, CA 94005 
(415) 589 -8300 
www.hitachi.co.ip 

Integral Technologies 
1401 Seventeenth St., 11th Fl 

Denver, CO 80202 
(888) 666-8833 
www.itechfin.com 

tion. And that a " ?" anywhere in the 
string probably comes from a search 
engine rather than another site. 

This PS code reads your log file a 

line at a time. It searches each line for 
the http: // magic marker. If it is found, 
the rest of the referral will be tested for 

National Association of Broadcasters 
1771 NSt. NW 
Washington, DC 20036 
(202) 429 -5300 
www.nab.org 

Pivot Point 
225 N Highland St. 
Hustisford, WI 53034 
(800) 222-2231 
www.pivotpins.com 

Radio World 
5827 Columbia Pk. #310 
Falls Church, VA 22041 
(703) 998-7600 
www.imaspub.com /rw.html 

RF Design 
5660 Greenwood Plz. Blvd. #3 
Englewood, CO 80111 
(303) 793 -0448 
www.rfdesign.com 

SGS- Thomson 
1000 E Bell Rd. 
Phoenix, AZ 85022 
(602) 867 -6259 
www.st.com 

Synergetics 
Box 809 
Thatcher, AZ 85552 
(520) 428-4073 
www.tinaja.com 

Technical Works 
PO Box 3692 
Albany, GA 31706 
(912) 787-3000 
www.technicalworks.com 

Time Domain 
6700 Odyssey Dr. 

Hunstville, AL 35806 
(256) 922-9229 
www.time -domain.com 

WebTrends 
621 SW Morrison #1025 
Portland, OR 97205 
(502) 294-7025 
www.webtrends.com 

the absence of your host site name or for 
any search engine. If useful, it writes the 
valid remainder of the referral to a new 
disk file. This file is easily viewed or 
modified to HTML code for web access. 

Note that you should rename your 
log file as logfile.txt and remove any 
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ending nulls from it for this code to 
work as shown. And always use two file- 
name reverse slashes inside a PS string 
for every one you want. 

Watch that detail! 
For a simple modification, remove 

the not after the " ?" search. This time, 
you get a list of only your search engine 
queries. Thus telling you what people 
are looking for when they find your site, 
which can be very handy information. 

Fancier PostScript -as- Language exam- 
ples let you extract all reference url's in 
your Acrobat files and then semi -auto- 
matically test all of them for valid links. 
Find this one as my file PDFLINK.PS 
that I have uploaded to www.tinaja. 
com/blatOl.html. 

Lots of great opportunities here. Also 
try comp.text.pdf. 

An Update 
In our recent pulse radio tutorial of 

MUSE135.PDF, I purposely omitted 
any mention of government lab work. As 
someone with a strong aerospace -radar 
background, I felt their whole program 
seemed highly questionable from the 
get -go. For real eye- openers on tax dol- 
lars at work, view www.house.gov /sci 
ence _democrats /archive /mirrpt99.htm 
plus all the information up at www.time- 
domain.com/news.html. 

Pulse radio does offer incredible 
potential. Don't miss out keeping up to 
date on this emerging topic. 

New Tech Lit 
From Hitachi, there's a new CD 

ROM on their H8 Embedded Con- 
trollers. From Linear Technology, comes a 

LT1328 IRDA infrared receiver. 
From Analog Devices comes a single 

chip 7175A digital -to -NTSC encoder. 
From SGS, check out the new series of 
Class -D audio amplifiers such as their 
nice 18 -watt TDA7481. We saw more 
on similar amps in MUSE128.PDF. 

Your quickest and easiest ways to get 
free data sheets on most anything elec- 
tronic is to click on either of the DATA 
or QUEST links on my Guru's Lair 
homepage at www.tinaja.com. 

"Understanding Range Limitations 
of Low -frequency Unlicensed Trans- 
missions" is found in RF Design for April 
of 1999, pages 36 to 50. We may look at 
this in a future column. 

Dark Life is an outstanding new book 
by Michael Taylor. Evidence is fast 
mounting that the most common life 
form on earth is life as we don't know it: 

For example, rock eating subminiature 
cave bugs who would consider the inside 
of your car battery "cool but cuddly," 
and whose lifestyles are based on a sulfur 
reduction that is done in total darkness. 
This has big -time implications for 
everything from SETI explorations to 
cancer cures. Taylor's book is also a 

highly readable "like it is" glimpse into 
cavers. I have personally been under- 
ground with quite a few of the 
researchers he mentions. 

A new line of accurate low -cost 
power meters are now available from 
Brand Electronics. And Brad Mock's 
Technical Works has his new line of fast 
and low -cost prototyping aides, PIC and 
otherwise. Click through on my Web 
banners to reach these. 

A broad variety of quick release pins 
and similar fastener solutions is available 
from Pivot Point. I'd sure like to use them 
on Nissan Pathfinder rear seats. Please 
let me know if you know of any ready - 
to-go aftermarket products that solve 
this obvious need; there seems to be a 

big -time product being missed out on here. 
My favorite two surplus stores are 

American Science and Surplus and 
C &H Sales. Both offer free catalogs. 
Lots more surplus bargains are up at 
www.tinaja.com/barg0l.html, which is 
newly spruced up with photos and 
online ordering. Among what you'll find 
there is a 60- kilowatt triple -load bank, a 

quality CO2 incubator, and a printed - 
circuit plate -thru lab. 

For all the fundamentals of digital 
integrated circuits, check into my 
CMOS or TTL Cookbooks, either by 
themselves or as part of my bargain - 
priced Lancaster Classics Library as per 
my nearby Synergetics ad. 

My latest Web site additions up at 
www.tinaja.com include greatly expanded 
content for my three Tech Musings, Blatant 
Opportunist, and Resource Bin e- zines. 

As usual, mentioned items should 
appear in our Names & Numbers or 
CFA References sidebars. Be sure to 
look there first. A reminder that free 
answers to easy tech questions can be 
gotten by phoning or e- mailing me per 
the Need Help? box. Please be sure to 
include your e-mail address if you expect 
a personal reply. 

More detailed solutions are found 
through my InfoPack service. Details at 
www.tinaja.com /info01.html. Or you 
could try our consultant's net at 
www.tinaja.com/consul01.html. 

Let's hear from you. 

SERVICE CLINIC 
(continued from page 13) 

enough to measure and/or disconnect 
the potentiometer. If the problem is 

inside the potted part of the flyback, the 
only alternative is a new flyback or an 
external divider if you are so inclined. 
However, once the focus network goes 
bad inside the flyback, there is an 
increased chance that other parts will fail 
at some point in the future. 

If the voltages check out with the 
CRT disconnected, there is a chance of a 

bad CRT or of a shorted component on 
the PC board on the neck of the CRT. 
Look for shorted capacitors or burnt or 
damaged traces. 

Measure the voltage on the focus pin 
of the CRT, but be very careful: If 
there is an internal short, you could have 
the full 2 5 kV+ at this location! If you get 
a reading, this would be an indication of 
an internal short in the CRT 

Bad Focus and Adjustment 
Changes Brightness 

This is the classic symptom of a short 
between the focus and screen supplies - 
probably in the focus /screen divider, 
which is part of the flyback or tripler; see 
Fig. 3. However, it could also be in the 
CRT If you have a high -voltage meter, 
measuring the focus voltage will show 
that (1) it is low and (2) it is affected by 
the screen control Similarly, the screen 
voltage will be affected by the focus con- 
trol (which is what is changing the 
brightness. 

To determine if the problem is in the 
CRT, measure the focus and screen volt- 
age with a high -voltage meter. If they are 
identical, pull the plug on the CRT If 
they are now their normal values, then a 

shorted CRT is a distinct possibility. 

Wrap Up 
That's it for now. Next time we will 

continue our discussion of monitor 
problems and other related items of 
interest. Until then, check out my Web 
site, www.repairfaq.org. I welcome com- 
ments (via email please at 
sam@stdavids.picker.com) of all types 
and will reply promptly to requests for 
information. 

BUY BONDS 
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NEW LITERATURE 
USE THE FREE INFORMATION CARD FOR FAST RESPONSE 

Test and Measurement Catalog 
from Leader Instruments Corp. 
380 Oser Avenue 
Hauppauge, NY 11788 
Tel: 516- 231 -6900 
Fax: 516- 231 -5925 
Free 
Fourteen new test and measurement 
products for HDTV, DVD, MD, and 
satellite dishes, and for the manufacture 
and service of computers, are among the 
more than 150 general -purpose instru- 
ments featured in the 1999 catalog. 

This 96 -page publication describes 
applications, features, and full specifica- 

CIRCLE 338 ON FREE INFORMATION CARD 

tions for oscilloscopes, frequency coun- 
ters, sweep /function generators, audio 
test products, power meters, digital 
LCR meters, professional video, 
HDTV, DVD, MD, CD and CD -ROM 
instruments, as well as digital and analog 
power supplies. Quality- assured probes, 
accessories, covers, and carrying cases 
developed specifically to meet a broad 
spectrum of needs are also included. 

DTV for Dummies 
by Elaine Outler, Ron Baker, 
and Tracy Barr 
Philips Electronics 
64 Perimeter Center East 
Atlanta, GA 31146 
Tel: 888 -747 -3138 
Web: www.philipsusa.com 
Free 
During the next several years -until 
2006, TV stations will be changing from 

an analog signal to a digital signal, and 
DTV will be here. Because everyone 
will be making decisions in the near 
future about upgrading to DTV, it is 

important to understand what DTV is. 

*.. 
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Written by Philips Digital TV 
experts, this 50 -page pocket -size, illus- 
trated, easy -to- understand booklet 
answers all the readers' questions about 
digital television. It explains how digital 
technology works, what benefits viewers 
can expect, and what consumers need to 
ask before buying a digital TV. 

Foundations of Electric Circuits 
by j. R. Cogdell 
Prentice -Hall 
One Lake Street 
Upper Saddle River, NJ 07458 
Tel: 800 -643 -5506 
Web: www.phptrcom 
$35 
Geared for students and others who 
want the basics of electric circuits, this 
book covers circuit theory, analysis of 
DC and AC circuits, circuit dynamics 
and analysis, and electric power systems. 

Chapters begin with stated objectives 

To order books in 

this magazine or, 
any book in print. Please call anytime day or 
night: (800) BOOKS -NOW (266 -5766) or (801) 
261 -1187 ask for ext. 1454 or visit on the web 
at http://www.BooksNow.com/electronic- 
snow.htm. 

Free catalogs are not available. 
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and end with summaries that review how 
those objectives have been met. Key 
terms are highlighted and emphasized 
by a note in the margin when they are 
first introduced and defined. Each chap- 
ter ends with a glossary that defines 
many key terms and refers to the context 
where the words first appear. Problems 
sets accompany each chapter. 

Electronic Components and 

Computer Products Catalog 
from Jameco 
1355 Shoreway Road 
Belmont, CA 94002 
Tel: 800 -831 -4242 or 650 -592 -8097 
Fax: 800 -237 -6948 or 650 -592 -2503 
e -mail: info@jameco.com 
Web: www jameco.com 
Free 
The catalog features thousands of ICs, 
components, tools, test equipment, and 
computer products in its 148 pages. It is 
a complete resource document for 
OEMs, engineers, educators, and ser- 
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vice/repair technicians. 
More than 215 new products have 

been added, including new lines of test 
equipment by Fluke and BK Precision, 
semiconductors by Teccor, 3M anti-sta- 
tic equipment, and industrial analog 
meters by Triplett. There are also 
expanded product lines by Tempest, 
Pomona, MondoTronics, and Hanlong. 
The entire catalog is available on line. 

Grounding and Shielding 

Techniques, 4th Edition 
by Ralph Morrison 
John Wiley &Sons 
605 Third Avenue 
New York, NY 10158 
Tel: 212 -850 -6336 
Web: www.wiley.com 
$64.95 
Over the past decade, the rapid growth 
of digital technology has brought the 
analog world into direct contact with 
high -speed operations and electromag- 
netic processes -and created new prob- 
lems for designers. The fourth edition of 
this book is entirely rewritten to reflect 
these challenges. This volume deals 
specifically with the new interference 

Grounding 
Shielding Techniques 
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problems created when analog designs 
are buried in the middle of hardware 
that must meet radiation and suscepti- 
bility standards. 

Topics covered include effective 
techniques for handling noise problems, 
strategies for reducing or eliminating 
noise in interconnecting systems, an 
expanded discussion of multishielded 
transformers, and an overview of current 
trends to limit the use of transformers. 
The book features real -world examples 
of factors influencing electronic noise, 

practical explanations of the physics of 
fields, numerous illustrations, and a 

clear, readable text. 

Programming and Customizing the 

Basic Stamp Computer 
by Scott Edwards 
McGraw Hill 
1221 Avenue of the Americas 
New York, NY 10020 
Tel: 800- 2MCGRAW 
Web: www.ee.mcgraw- hill.com 
$34.95 
This guide provides a comprehensive 
tutorial on the easy -to -use BASIC 
Stamp single -board computer, which 
runs a PIC microcontroller and doesn't 
require any assembly language program- 
ming. Starting with a primer on basic 
electronics, including reading schemat- 
ics, identifying components, and con- 
structing prototypes, the author goes on 
to a thorough coverage of both BASIC 
Stamp I and II -from reading and 

PROGRAMMING 

CUSTOMIZING 

BASIC STAMP COMPUTER 
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understanding BASIC programs to 
PBASIC toolboxes to detailed applica- 
tions. There is also a BASIC Stamp 
Quick Reference Guide. 

Twelve complete projects demon- 
strate various BASIC Stamp applica- 
tions. An accompanying CD provides all 
the software tools needed to begin 
developing PIC applications. 0 To order books 

in this maga- 
zine or, any book in print. Please call 
anytime day or night: (800) BOOKS - 
NOW (266 -5766) or (801) 261 -1187 ask 
for ext. 1454 or visit on the web at 
http:/ /www.BooksNow.com /electron- 
icsnow.htm. 

Free catalogs are not available. 

Newnes Windows 98 Pocket Book 
by Ian Sinclair 
Newnes, Butterworth Heinemann 
225 Wildwood Avenue 
Woburn, MA 01801 
Tel: 800 -366 -2665 or 781- 904 -2500 
Fax: 800 -446 -6250 or 781- 904 -2620 
Web: www.bh.com /newnes 
$29.95 
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Ideal for a wide range of readers 
(from the less experienced users to those 
who want to get more out of their corn - 
puters), this book offers an introduction 
to Windows 98. It covers all aspects of 
the operating system, accessories, and 
utilities. The use of DOS from 
Windows is explained, along with the 
diagnostic and error -correcting tools of 
Windows 98. 

LOW -POWER TRANSMITTERS 
(continued from page 40) 

Or, do the quality of the Veronica 
and Broadcast Warehouse transmitters 
make their choice a necessity? 

So, where do you turn for help? 
One place is Hobby Broadcasting 
magazine, which regularly publish- 
es FM transmitter reviews. The FRN 

Grapevine (www.frn.net /vines) fea- 
tures an FM bulletin board and 
chat room, with plenty of enthusi- 
asts who are more than happy to 
voice their opinions concerning 
transmitters. Also, the Usenet group 
alt.radio.pirate is frequented by 
many active participants -both 
legal Part-15 station operators and 
those who choose to broadcast 
above the legal limits. 

Those with the greatest impact 
on choosing a transmitter and 
putting it on the air, ironically, have 
no interest in broadcasting. The 
FCC, who has complete control 
over the broadcasting bands, con- 
sists of appointed officials, not radio 
hobbyists or even elected candi- 
dates. The FCC could open a new 
broadcasting band or change the 
low -power specifications at any 
time. To keep abreast of the current 
news in low -power broadcasting, 
see any of the information sources 
mentioned above or visit the FCC 
Web page at: www.fcc.gov. SI 87 
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ADVERTISING INDEX 
Electronics Now does not assume any responsibility for errors that may appear in 
the index below. 

Free Information Number Page 

- "A" tech Video Solutions 68 142 Jameco Electronics CV3 

- Abacom Technology 44 - James Electronics 48 

- ABC Electronics 52 - KNS Instruments 52 

- AES 54 - Lynxmotion 66 

214 All Electronics 67 - M2L Electronics 52 

- Allison Technology 50 327 MCM Electronics 43 
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- Arrow Technologies 48 Modern Electronics 52 

- Bsoft Software, Inc. 56 318 Mouser Electronics 48 
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Engineering Express 64 - Square 1 Electronics 

335 Foley -Belsaw 53 

General Device Instruments 57 

160 Global Specialties 19 

Grantham Col. of Engineering 8 
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The world's most popular 
simulator just got better. 

MULTISIM SCHEMATIC CAPTURE AND SIMULATION 

Flexible Symbol Editor CO 
To add or modify symbols for any component. 

Power Meter 
Works just like with a real Wattmeter. 

1000 New Components CD 
New families include Electromechanical, Connector, 

Wideband Opamp, and Tiny Logic. 

Editable Footprint Field 4240 
Add or change default footprint values directly 
from the schematic. 

New Analyses CD 
AC sensitivity and DC sensitivity help determine 

the stability of your design. 

Multiple Instruments 
Now you can have more than one copy of an 

instrument on the screen at once. 

Enhanced Wiring 423) 
Improved connections to pins and more intelligent 
autowiring. 

Analysis Wizards CID 
Guide you through an analysis, making it easier 

than ever to take advantage of these powerful 
functions. 
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Virtual Instruments 
Includes oscilloscope, function generator, 

multimeter, bode plotter, word generator, and 

logic analyzer. 

9 Powerful Analyses 
To analyze circuits in ways just not possible with real 

instruments. Includes DC, & AC operating point, 

transient, fourier, noise, DC sweep and Ac & DC 

sensitivity. 

5,000 Components 
Wide selection of commonly used components, all 

complete with simulation, symbol and footprint 
information. 

Full- Featured Schematic Capture 
Industry's easiest -to -use design entry is ideal for 

generating high -quality schematics. 

Changes on the Fly 
The world's only simulator that lets you tweak your 

circuit during simulation for instant feedback. 

Analog and Digital SPICE Simulation 
Fast, accurate SPICE simulation with no limit on 

circuit size. 

Custom Model Support 
Edit existing models to create new parts, or import 
components as SPICE models from vendors. 

multisinns399 
Call for upgrade pricing 

ULTIBOARD POWERFUL PCB LAYOUT 

""-U Iti BOARD$399 

Fast Autorouting Multi -layer autorouter with configurable options for 
customized performance. 
Real -Time DRC Automatic Design Rule Check prevents costly errors by 

monitoring the size and clearance of pads, vias and traces. 

Ideal for all Boards Built -in board editor to create any shape board up to 
50" X 50" in size, with as many as 32 layers. 

Multiple Output Formats Outputs to the formats you need including 
Gerber, DXF, plotters, printers, and more. 

Tight Integration with Multisim Supports forward and back annotation 
with Multisim, so that the programs share important design information. 

Flexible Editing Full support of power and ground planes, with or without 
thermal relief.'Reroute while move'to move copper without losing connectivity. 

For a FREE demo visit www.electronicsworkbench.com 

Call 1- 800 -263 -5552 
Save $100 when you order the Personal Design Solution 
(lndides Multisim and Ultiboard ). electronics 

vVUkKi;3ENC:h 
DESIGN SOLUTIONS FOR EVERY DESKTOP 
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