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Rugged. 

Reliable. 

100 MHz scope. 

But one new 

feature really 

stands out. 

( Here's a hint. ) 

The new ScopeMeter° 99B 

test tool, now with a 

10X brighter screen. 

Daylight or darkness. Indoors or 

out. No matter where you're trouble- 

shooting, it's easier with our new 

ScopeMeter 99B. It's the same rugged, 

dependable, hand -held scope you 

know, only it's much easier to read 

- thanks to a new cold cathode 

fluorescent screen that's literally 10 

times brighter. 

It's also much more accurate, 

with its 100 MHz bandwidth and 

5 Gigasamples /second repetitive 

sampling rate. There's even 30k of 

deep memory, a new time and date 

clock feature, plus longer lasting 

performance with up to 4 hours of 

battery life. 

It's time you saw the light yourself. 

To get your hands on the powerful 

new ScopeMeter 99B, call Fluke 

today at 1- 800 -44- FLUKE. Or visit 

our web site at www.fluke.com. 

n1996 Fluke Corporation. P.O. Box 9090. M/S 250E, Everett. WA. USA 98206 -9090. U.S. 1800) 44- FLUKE or 12061 356 -5400. 
Canada 1905) 890 -7600. Europe 131 4012 678 200. Other Counties 1206) 356 -5500. All nghts reserved. FLU -116 -100 
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Take this GIt1NT CIRCUIT 

LIBRi1RP FOR ONLY S149' 
when you join the 

Electronics Engineers' Book Club' 

Hundreds of circuit ideas 
alphabetically arranged -from 

Alarm circuits to Zero 
crossing detector circuits! 

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

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

As a member of the 
Electronics Engineers' 
Book Club...you'll enjoy re- 
ceiving Club bulletins every 3 -4 weeks 
containing exciting offers on the latest 
books in the field at savings of up to 
50% off the regular publishers' prices. 
If you want the Main selection, do 
nothing and it will be shipped auto- 
matically. If you want another book, or 
no book at all, simply return the reply 
form to us by the date specified. You'll 
have at least 10 days to decide. If you 
ever receive a book you don't want due 
to late delivery of the bulletin, you con 
return it at our expense. And you'll be 
eligible for FREE BOOKS through the 
Bonus Book Plan. Your only obligation 
is to purchase 3 more books during the 
next 2 years, after which you may 
cancel your membership at any time 
Publishers' price shown. ©1996 EEBC 

THE ENCYCLOPEDIA OF 
ELECTRONIC CIRCUITS 

Volumes 1 -4 
by Rudolf F. Graf 
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CIRCUITS 
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3,088 total pages 
4,490 total illustrations 

If coupon is missing, write to: Electronics Engineers' Book Club, 
A Division of The McGraw -Hill Companies, P.O. Box 549, Blacklick, OH 43004 -9918 

ELECTRONICS ENGINEERS 
BOOK CLUB® 

YES! Please send me The Encyclopedia of Electronic Circuits- Vols.1 -4 
(5861488), billing me just $14.95 plus shipping /handling & sales tax. Enroll me as 
a member of the Electronics Engineers' Book Club according to the terms 
outlined in this ad. If not satisfied, I may return the books within 10 days for a full 
refund and have my membership cancelled. 

A Division of The McGraw -Hill Companies, 
P.O Box 549, Blacklick, OH 43004 -9918 

Name 

Address /Apt. # 

City 

State 

Zip Phone 
Valid for new members only, subject to acceptance by EEBC. Canada must remit in U.S. funds drawn on U.S. banks. 
Applicants outside the U.S. and Canada will receive special ordering instructions. A shipping /handling charge 8 sales 
tax will be added to all orders. RPIFI 196 
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ON THE COVER 

33 BUILD THIS AUTOMATIC PARTS TRAY 

The trend these days in industry is toward more 
and more automation. For example, in electronics, 
robotics is used to pick and place surface -mount 
components on printed- circuit boards with unerr- 
ing accuracy. While such a level of automation is 

beyond the reach of al- 
most any hobbyist, it is 
possible to bring some of 
its benefits to nearly any 
workbench. This month, 
we present the first part of 
a system that will, under 
computer control, greatly 
simplify the task of as- 
sembling PC boards. It is 

an automatic parts tray 
that brings to hand the 
next part to be mounted on the board. Coupled with 
a computer display that shows the location of that 
part on the board, project building may never be 
easier. Best of all, it is inexpensive to build and use. - James J. Barbarello 
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MILLIOHM ADAPTER 
Use it to accurately measure 
even the smallest resistance. - Skip Campisi 

ZONAL ENLARGING METER 
It is easier 
to use 
and gives 
better 
results than 
standard 
darkroom 
equipment. - Michael A. Covington 

HOBBY SPECTRUM ANALYZER 
We put the 
finishing 
touches on 
this under- 
$1 00 unit. - Bob 
Kopski 

PHONE LINE SENTINEL 
Put an end to phone -call 
interruptions. - Mordechai Saad 

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 tram 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 tor 
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) November 1996. Published monthly try Gernsback Publications, Inc., 500 Si- County Boulevard, Farmingdale, NY 11735- 
3931. Second -Class 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 $19.97, Canada $27.79 (includes G.S.T. Canadian Goods and Services Tax, Registration No. 
R125166280), all other countries $28.97. All subscription orders payable in U.S.A. funds only, via international postal money order or check drawn on a U.S.A. 
bank. Single copies $3.50. C 1996 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 80321-5115. 

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. 
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55 USING THE 71 07 
The versatile 7107 A/D converter 
and display driver is a virtual 
voltmeter on a chip, but it can be 
used to do much more than just 
measure voltage, as you will see 
in this compendium of circuits that 
you can build and use. - Carl J. Bergquist 
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Explore the Caribbean 
on a 6 or 13 day 
sailing adventure. 

Call your travel agent or 

1- 800 -327 -2601 
frttp://www winc)ja nirncr. com 
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Windjammer 
Barefoot Cruises 

P.O. Box 190120, Dept.5569 
Miami Beach, FL 33139 -0120 

June mid Dec. railings only. Restrictions apply. 
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EL1CTRO!ÂI 

çHNl 
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EARN YOUR \ 
B.S.E.E. 
DEGREE 

THROUGH HOME STUDY 

1 

Our Highly Effective Advanced- Placement 
Program for experienced Electronic 
Technicians grants credit for previous 
Schooling and Professional Experience, and 
can greatly reduce the time required to com- 
plete the program and reach graduation. No 
residence schooling required for qualified 
Electronic Technicians. Through our Special 
Program you can pull all of the loose ends of 
your electronics background together and 
earn your B.S.E.E. Degree. Upgrade your 
status and pay to the engineering level. 
Advance rapidly! Many finish in 12 months or 
lessi Students and graduates in all 50 states 
and throughout the world! Established Over 
50 Years! Write or call for free Descriptive 
Literature. (601) 371.1351 

COOK'S INSTITUTE 
OF ELECTRONICS ENGINEERING I E 4251 CYPRESS DRIVE 

E JACKSON, MISSISSIPPI 39212 

CIRCLE 58 ON FREE INFORMATION CARD 

EDITORIAL 

Introducing www.gernsback.com 

In my first editorial (September 1996), I mentioned that we were 
making our long awaited move onto the Internet. Well, that 
move is now largely complete and everyone here is extremely 
excited about it. 

Our Web site, www.gernsback.com, hosts the home pages of both 
Electronics Now and our sister magazine, Popular Electronics. 
But there is also much more. By the time you read this, our FTP 
site will be up and running. There you will find all of the current 
and past story- related files for both titles. 

Also in the works is a searchable article index. Need to find out 
if or when we covered a specific topic? Just go to our site and 
you'll have your answer with just a few keystrokes. The system is 
undergoing testing now, and we hope to have it operational by 
early next year. 

Also on the way are discussion forums. If you are looking for 
somewhere to discuss the pros and cons of a particular project, 
article, or issue, it's the place to go. You'll also be able to interact 
with other readers on just about any electronics- related topic. 

Our Web site is also where you'll find late -breaking updates for 
our stories and projects. We, of course, publish significant correc- 
tions and updates as soon as we become aware of them. However, 
due to publishing schedules, it can sometimes take months for 
them to appear in print. Now, that information will be available to 
you almost as soon as we have it. 

There's also information on our two most current issues, subscrip- 
tion information with online ordering, back -issue ordering, links 
to our editorial and other staff members, links to our advertisers, 
and much more. Check it out and let us know what you think. You 
can contact me at claron@gernsback.com. 

Carl Laron 
Editor 

www.americanradiohistory.com

www.americanradiohistory.com


S,ITTLF 
qs 

A DM 

If this satellite deal won't get you 
off the couch, check your pulse. 

Been thinking about satellite TV? Come to RadioShack. Now for as little as a dollar a day, you can 

own an RCA® -brand DSS system with programming. Up to 200 channels on USSB® and 

DIRECTV ®. Or subscribe to PRIMESTAR ®, with equipment and 

programming, also for as little as a buck a day. You can have 

up to 95 channels with no equipment to buy. If access to 
tons of movies, pay -per -view, music and sports with digital 
picture and sound gets your heart racing, come on in. 

For a store near you, call 1- 800 -THE SHACKS ". You've got questions. 
RCA -brand system and programming sold separately. PRIMESTAR system and programming mduded m monthly payments. Price and equipment may vary. 
Installation cost not included. some restrictmns apply. Broadcast networks are only avadable to customers in those limited areas not served by local We've got answers: affiliates. Blackout and other restrictions may apply. 

RadioShacksM 
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WHATS NEW IN THE FAST -CHANGING VIDEO INDUSTRY 
BY DAVID LACHENBRUCH 

HDTV is on the Air 
The first station to transmit digital 

high -definition TV is WRAL -HD, now 
broadcasting from Raleigh, North Car- 
olina, on UHF Channel 23 under an ex- 

perimental license from the FCC. That 
sister station of WRAL -TV mainly has 

been transmitting numbers for field mea- 
surements, but is sending full- bandwidth 
HDTV at its full authorized power of 
100 kHz. The station plans to start trans- 
mitting actual video programs in the near 
future, using tapes provided by PBS and 
CBS. The station's executives have been 
talking with receiver manufacturers and 
are confident that HDTV sets will be in 

area stores by next spring. 
Two more HDTV stations were due 

shortly at our deadline. The industry's 
model high -definition station, being 
financed by the Electronic Industries 
Association (EIA) and the Maximum 
Service Television trade association, was 
scheduled to take to the air soon at 
NBC's WRC -TV in Washington, D.C. 
Washington -based WETA, a PBS affili- 
ate, is also building an HDTV counter- 
part, due on the air this year. The first 
HDTV receivers are expected to sell for 
more than $2000. 

Olympics in HDTV 
At one time, the U.S. electronics and 

broadcasting community had planned to 
use the 1996 Summer Olympics in 
Atlanta as a showcase for American tech- 
nology by broadcasting the games in 
HDTV. American HDTV slipped a cog 
as it wasn't quite ready. But the 
Olympics -390 hours of it -went on 
the air in HDTV anyway. It just wasn't 
American HDTV 

The Europeans and the Japanese col- 
laborated to record 24 hours of Olympic 
competition daily in high 'definition. 

Backed by a grant from the European 
Union, Germany's ZDF network cov- 
ered the games in 1250 -line high defini- 
tion, while Japan's NHK used its 
1125 -line equipment. 

ZDF's coverage was converted to 
1125 lines and sent, along with NHK's 
coverage, by satellite to Japan, where it 
was broadcast using Japan's analog Hi- 
Vision system from satellite to homes. 
ZDF's coverage, along with the NHK 
signal, was also converted to a PALplus 
signal for transmission to Europe, 
where it was broadcast to virtually all 

European countries. PALplus is an 
improved -definition system that per- 
mits specially equipped widescreen TVs 
to show widescreen pictures with full 
definition, while other sets display the 
same widescreen image as a letterbox 
picture. The additional information 
required to bring the letterbox picture 
to 625 -line quality is encoded digitally 
in the black area above and below the 
widescreen picture. 

DBS Prices Falling 
Prices of direct -to -home satellite 

equipment are falling rapidly, thanks to 
competition and subsidies by program- 
mers. While the first digital satellite 
receivers for the DSS system- intro- 
duced under the RCA brand, using an 
18 -inch antenna -sold for $600 and up, 
some prices are now as low as $199. But 
there's a catch. The programming for 
these systems is available by subscription 
only. Obviously, those who install the 
equipment have to have programs. So 
the program providers increasingly are 
helping to subsidize equipment prices. 

The first major move in that direc- 
tion came from EchoStar, which was in a 

good position to undertake such a pro- 
ject because it sells both the program- 
ming and the hardware. It stunned its 

competitors by offering a receiver and 
antenna for $199 with the purchase of a 

year's programming at $300. The pro- 
motion was so effective in test areas that 
it was offered nationwide last summer. 

Not to be outdone, DSS, the biggest 
selling system, was planning a similar 
promotion. In it, DirecTV and U.S. 
Satellite Broadcasting, which supply pro- 
gramming for the DSS system, would 
give the equipment suppliers -including 
RCA, Sony, and Panasonic -a subsidy to 
bring the price down to $399, and then 
send buyers a $200 rebate in addition, 
effectively reducing the hardware price to 
$199. While details have not been final- 
ized at press time, the program should be 
in effect now, or starting soon, though 
perhaps in a somewhat different form. 

The situation is reminiscent of what 
happened in the cellular -phone industry, 
where service providers are subsidizing 
phone instrument prices. The DBS 
competition hasn't yet gotten to the 
point where the receiver is free -but 
stay tuned. 

WebTu Becomes 

Contagious 
There is absolutely no evidence that 

combining the 1990's fad of Web brows- 
ing with the television fad begun in the 
1950's is a workable idea, but profit - 
starved TV manufacturers and Silicon 
Valley entrepreneurs are joining forces 
to test the idea in a large -scale way. 

Probably the most persuasive force in 
that direction is WebTV Network, 
which has signed Sony and Philips 
(Magnavox) to supply set -top boxes to 
let consumers surf the Internet on their 
large -screen TVs from their easy chairs. 
The box provides on -line access and e- 
mail service to TV users, and has a slot 
for smart -card financial transactions. 
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The box will cost somewhere between 
$200 and $400. 

The box is connected to a phone jack 
and the TV's audio and video terminals. 
It contains a 33.6 -kilobyte -per- second 
modem and a 64 -bit Orion MIPS RISC 
microprocessor. WebTV features its 
own Internet guide and simple menus 
for navigation, along with parental -con- 
trol software. Wireless and wired key- 
boards will be available as e-mail 
accessories, although mail can be 
authored using an on- screen depiction 
of a keyboard as well. Sony and 
Magnavox are expected to have the 
boxes in stores before year -end. 

Other TV manufacturers are using 
different approaches. As reported here, 
Zenith is fielding a Net -browsing TV, 
but prefers the built -in approach to the 
separate set -top box. RCA's parent, 
Thomson Consumer Electronics, has 
been demonstrating prototypes of its 
"Genius Home Theater," which com- 
bines Internet access, e-mail, CD -ROM 
changer, and other computer features 
with a high -end 35 -inch TV set. 
Thomson says that it might offer a sim- 
plified Web -browsing TV or attachment 
as well. 

RCA'S "GENIUS THEATER" PROTOTYPE 
is one of a host of new PC/TVs. 

Another TV manufacturer, Curtis 
Mathes, plans to introduce a combina- 
tion computer and TV set. Computer 
manufacturer Gateway 2000 is already 
selling such a combination. Dubbed 
Destination, it includes a 31 -inch TV set 
and an electronic program guide. 

Actually, Toshiba probably foreshad- 
owed the so- called "marriage" of PC 
and TV in 1994 with its "TIMM" (for 
Toshiba Integrated Multimedia Mon- 
itor), a 20 -inch monitor and TV set 
designed for use both as a TV and a 

high -quality audio and video monitor 
for PCs. Unfortunately, it didn't sell 
particularly well. CID 
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A REVIEW OF THE LATEST HAPPENINGS IN ELECTRONICS 

Measuring Individual 

Carbon Nanotubes 
Researchers at NEC Corporation 

(Japan) and NEC Research Institute 
(Princeton, NJ) have succeeded in mea- 
suring electrical conductivity in individ- 
ual carbon nanotubes. Using an evalua- 
tion method developed by scientists at 
NEC and Micrion Europe, they discov- 
ered that each nanotube has unique elec- 
tronic properties, including both metal- 
lic and non -metallic behavior, and that 
the differences between nanotubes are 
far greater than expected. The results 
confirm that, at this scale, geometry and 
electronic properties are closely linked. 

By attaching four 80- nanometer 
tungsten leads directly to individual 
nanotubes, and using a focused ion beam 
(FIB) system, the NEC scientists were 
able to achieve a more accurate and 
informative evaluation of the nanotubes' 
properties. It was learned that the cur- 
rent carrying capacity of nanotubes is 

extremely high, the temperature depen- 
dence of the conductivity greatly differs 
between nanotubes, different segments 
of a single nanotube do not always have 
the same temperature profile, and nan- 
otubes have significant variation in resis- 
tivities. 

The interest in carbon nanotubes 
has been stimulated by theoretical pre- 
dictions that their electronic properties 
would be strongly modulated by small 
structural variations. In particular, the 
diameter and helicity of carbon atoms 
in the nanotube shell are believed to 
determine whether the nanotube is 
metallic or a semiconductor. Prior to 
the NEC method of measuring individ- 
ual nanotubes, however, experimental 
evidence had been mainly linked to 
bulk measurements. 

"This work opens up for the first 
time full electrical measurements on car- 
bon nanotubes," said Dr. William Gear, 
president of NEC Research Institute. 
"These tubes may be able to function as 

NEC RESEARCHERS MEASURE the 
electrical conductivity of individual carbon 
nanotubes by attaching four 80- nanometer- 
wide tungsten leads to each nanotube. 

wires with a diameter about one hun- 
dredth the line -width used in current 
16- megabit memory chips. Early results 
suggest that nanotubes can be fabricated 
with a very wide range of electrical 
properties. 

Solar Success Story 
Engineers from Sandia National 

Laboratories (Albuquerque, NM) played 
a key role in the development of Solar 
Two, a large pilot solar power plant that 
is capable of producing 10 megawatts of 
electricity- enough to supply power to 
10,000 homes. The project was spon- 
sored by the Solar Two Consortium, a 

group of ten organizations led by 
Southern California Edison Company, 
and the Department of Energy (DOE). 
At a June 5 dedication ceremony, 
presided over by DOE Secretary Hazel 
O'Leary, Solar Two was officially con- 
nected to the utility grid in Southern 
California. 

Solar Two is unique in its use of 
molten salt to capture and store the sun's 
heat. The solar plant uses large, sun - 
tracking mirrors to concentrate sunlight 
on a receiver that sits atop a tower. The 
concentrated sunlight heats the molten 

salt as it flows through the receiver. The 
hot liquefied salt is then piped away, 
stored, and used when needed to pro- 
duce steam to drive a turbine /generator 
that produces electricity. 

Solar Two's predecessor, Solar One, 
was a direct -steam solar generator that 
operated from 1982 to 1986. Solar One 
generated steam directly from water in its 
receiver, and was plagued by low energy - 
storage efficiency and interrupted opera- 
tion from passing clouds. Solar Two, in 
contrast, can operate smoothly through 
intermittent clouds and continue gener- 
ating electricity long into the night. 

Sandia conducted large -scale experi- 
ments on the components needed in a 

molten -salt system at its Central 
Receiver Test Facility in Albuquerque. 
"Sandia played a key role in providing 
assistance by transferring molten -salt 
technology to the project, by leading the 
Technical Advisory Committee which 
oversaw all technical aspects of the pro- 
ject, and by supporting the design, con- 
struction, and startup of the plant 
through the outstanding efforts of its 
staff," said Gary Burch, director of the 
DOE's Thermal and Biomass Power 
Division. 

IC Expo /96 
Co- sponsored by Wescon, EE 

Times, Electronic Buyer's News, and 
OEM Magazine, IC Expo /96 is sched- 
uled to take place as part of Wescon/96 
on October 22 -26, 1996, at the 
Anaheim Convention Center in 
Anaheim, California. The Wescon 
International Electronics Conference 
and Exhibition is a major OEM event 
for electronics, computer, and commu- 
nications professionals. 

The IC Expo /96 show -within -a -show, 
an extensive semiconductor trade exhibi- 
tion, will celebrate the 25th anniversary 
of the microprocessor -and the 45th 
anniversary of Wescon -with a series of 

continued on page 12 
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SEND YOUR COMMENTS TO THE EDITORS OF ELECTRONICS NOW MAGAZINE 

UC Meter Correction 
In my article, "Build This Self - 

Calibrating L/C Meter" (Electronics 
Now, June 1996), I inadvertently submit- 
ted the incorrect schematic diagram. 
The schematic published was for an 
experimental unit that used a different 
display module and thus had different 
pinouts on the CPU -to- display inter- 
face. The PCB layout is correct, so any 
units built using a printed circuit board 
should be okay. This proves the saying, 
"To err is human, to really foul things up 
use a computer." 

A copy of the correct schematic can 
be obtained by requesting it and sending 
a self -addressed, stamped envelope to 
the address below. The correct schemat- 
ic is also available as lcmsch.gif on the 
Electronics Now BBS (516- 293 -2283). 
NEIL HECKT 
Almost All Digital Electronics 
1412 Elm Street SE 
Auburn, WA 98092 

New Product Correction 
Thank you for mentioning HC 

Protek's D -980 digital Multimeter in the 
July "New Products" column. Unfortu- 
nately, two errors appeared. First, the 
DC accuracy specification was cited as 
5 %. The actual specification is 0.5 %. 

Our Web site URL was also incor- 
rect. The correct URL is http: // 
www.techexpo.com/VVVVVV/hcprotek. 
ROY TAFFARO 
HC Protek Applications Engineer 
Northvale, NJ 

Non- Stereo Compressor 
I would like to share my thoughts 

about the article, "Build a Stereo Com- 
pressor" (Electronics Now, August 1996). 
Although the two- channel compressor 
project will prove to be a fine addition 
to someone's audio -processing needs 
(Analog Devices makes great, innovative 
ICs), it is not a stereo compressor. 

For the unit to operate in the stereo 
mode, both rectifier log converters 
from channels one and two would need 
to be summed into a single control volt- 
age that would then feed directly to the 
VCAs of both channels in a strapped 
configuration, thereby preserving cor- 
rect stereo imaging. By that I mean that 
any high -level peak appearing in only 
one channel will cause an equal amount 
of gain reduction in both channels, 
keeping the left/right balance correct. 

Any two- channel processor, when 
connected to a stereo signal (i.e., com- 
plete mix), would process the left and 
right channels independently. If a sud- 
den loud signal appeared in only one 
channel, such as a lead instrument that 
was panned hard left or right within a 

total stereo mix, only that channel's 
VCA would respond, causing the over- 
all level in that channel to decrease. 
That decrease in level to only one 
channel will cause image shifting. All 
mono information (bass drum, bass gui- 
tar, etc.) would sound off -center from 
the original mix. 

As a two- channel compressor, I'm 
sure the unit will be a wonderful addi- 
tion to an effects rack. As for stereo 
compressing a final mix, say from CD or 
DAT to a cassette format -no way! 
RON TOZIER 
Newton, KS 

Laser Article Brought Into Focus 
In reading the August installment of 

"Laser Experiments," I found what I 

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. 

believe to be several serious errors. First 
of all, a diffraction grating does not con- 
sist of thousands of very small parallel 
prisms per millimeter, as suggested. In 
actuality, a diffraction grating consists 
of many closely spaced parallel lines 
scored onto an aluminized plastic or 
polished glass surface. Those lines 
break up light into its component fre- 
quencies by the physical process of dif- 
fraction (the interference produced 
when light encounters an obstacle), as 
their name implies. Each scratch serves 
as a source of scattered light. Prisms 
operate through the entirely different 
process of refraction -the selective 
bending of different light wavelengths 
as they pass from one media (such as air) 
to another (such as glass). If gratings 
really operated as microscopic prisms as 
suggested, then they would have to be 
called refraction gratings! 

Another type of grating consists of 
many parallel apertures or obstacles 
that ideally present a pass -block 
squarewave type pattern to the inci- 
dent wave front. Yet another type 
(there are many), called a "blazed" 
grating, consists of grooves cut onto a 

glass surface whose serrated edges do 
resemble an array of prisms but which 
still operates by diffraction. Consult 
any standard physics or optics text for 
more details. 

Another statement in the article sug- 
gested that the focusing of "light" is 
somehow more crisp and pronounced 
than that obtainable by other forms of 
electromagnetic energy such as "radio or 
sound." The big error here is that sound 
is not a form of electromagnetic energy. 
In addition, there is no fundamental dif- 
ference between radio waves and visible 
light. They are both EM waves that dif- 
fer only in their frequency. Radio waves 
are routinely focused by parabolic 
antennas and the like. 

A further misconception was that 
placing black tapes around a bent glass 
rod would act as a shield to keep light 
from escaping out the sides. In reality, 
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the process called "Total Internal 
Reflection" is what keeps light trapped 
within the rod or optical fiber. To oper- 
ate, the incident light rays must enter 
the rod at an angle less than some criti- 
cal angle determined by the material of 
the rod or fiber and the surrounding 
medium. If the incident angle exceeds 
that value, or if the rod/fiber is bent too 
sharply, then light can indeed leave 
through the sides. However, black tape 
will not redirect the light back into the 
pipe or cause Total Internal Reflection 
to occur, as implied. 

Several times in the article, the 
author mentioned that lasers are coher- 
ent and monochromatic, but still con- 
tain all the other colors in the visible 
spectrum (albeit in small quantities). 
Thus, the article continued, colored 
light can be produced by passing laser 
light through a prism or a frosted plas- 
tic sheet. While it is true that no laser is 

perfectly monochromatic (the frequen- 
cy spectrum is predominantly distrib- 
uted over a band known as the line 
width), its bandwidth is extraordinarily 
narrow. For a common He -Ne laser, the 
line width is roughly 1500 MHz, which 
might seem large compared to radio 
frequencies but is less than 1 /1000 of 

one percent of the visible light spec- 
trum. Technically, all frequencies in that 
narrow band are of different "colors." 
But to suggest that a full -color spectrum 
can be obtained through refraction of 
laser light is nonsense. Lasers are called 
monochromatic or quasi- monochro- 
matic for good reason. Any colors thus 
perceived are due to interactions with 
ambient sunlight or non- monochro- 
matic room illumination. 

The use of the word "sub- reflec- 
tion" to describe the speckling effect 
produced by shining laser light off a 

diffuse surface is non -informative. The 
speckles are caused by a stationary 
interference pattern set up in the space 
in front of the surface. Due to the long 
coherence length of the laser light, 
individual reflections from the rough 
surface combine together coherently at 
each point in space with a random but 
stationary (non -changing) phase to cre- 
ate the speckles. When viewed in sun- 
light, the speckles might take on 
various colors. 

While lenses are extremely impor- 
tant in optical science, the rules that 
govern the focusing of laser light 
(Gaussian beams) are not quite the same 
as those for non -coherent light. This 

difference had disastrous consequences 
for some early designers of optical sys- 
tems using lasers, who used the standard 
rules of geometrical optics and couldn't 
figure out why their systems failed to 
work! The interested reader can find a 

wealth of information on these topics in 
the many available books on lasers, 
optics, laser electronics, holography, 
and other related fields. 
JAY RABKIN 
Pasadena, CA 

Audio System Integration Update 
In "Audio Update" (Electronics Now, 

August 1996), Franklin Miller stated 
that it is optimum to match microphone 
impedance to the input impedance of 
the mixer. That is wrong. If the imped- 
ances are matched, the level will drop 6 

dB and the signal -to -noise ratio will 
drop 3 dB. For condenser microphones 
with a built -in amplifier, there will be a 

bass roll -off and added distortion. 
Instead, the input impedance should 

be at least ten times the source imped- 
ance. That mismatch is called a "bridg- 
ing load." 
DAVID HADAWAY 
Rindge, NH 

WHAT'S NEWS 
continued from page 8 

industry events. Hundreds of exhibits will 
display many of today's most advanced 
microelectronics products and technolo- 
gies by leading semiconductor manufac- 
turers. Industry and editorial advisers 
have structured the event to meet the 
needs of technology professionals from 
the communications, computer, and 
high -end VLSI components industries, 
who need to know the latest in micro- 
processors, microcontrollers, memories, 
ASICs, and communications ICs. 

The Applications Conference on 
Communications and Computer Tech- 
nologies will provide extensive solu- 
tions- oriented presentations in a series 
of several one- and two -hour sessions. 
New and emerging technologies will be 
featured in multiple sessions throughout 
the conference. 

Information about Wescon/96 and 
IC Expo /96 is available by phone (800- 
877- 2668), fax (310- 641 -5117), e-mail 
(m.potthoff@ieee.org), and Web site 

12 (http: / /www.wescon.com). 

Scholarship Donation 
The Consumer Electronics Manu- 

facturers Association (CEMA) 
announced that DeVry Institute has 
contributed $60,000 in scholarships to 
the winners of the Electronics Products 
Servicing Competition, held June 27 at 
the 1996 Skills Championships in 
Kansas City, Missouri. 

Throughout the year, students com- 
pete in local, regional, and state compe- 
titions sponsored by the Vocational 
Industrial Clubs of America (VICA). 
The competitions culminate in VICA's 
annual Skills USA Championships, 
which pit state title winners against each 
other. CEMA sponsors the electronic 
skills portion of the championships. 

DeVry awarded scholarships to 
both the secondary and post -sec- 
ondary winners of the electronics 
competition. Both scholarships, valued 
up to $30,000, will cover full tuition to 
any of the DeVry Institutes in the 
United States. As a private, degree - 
granting higher- education system, 
DeVry, with 13 campuses throughout 
the United States and Canada, offers 

bachelor's degree programs in electron- 
ics- engineering technology, computer - 
information systems, business 
operations, accounting, and telecom- 
munications management, as well as 
an associate's degree program for elec- 
tronics technicians. 

"Consumer electronics manufacturers 
rely heavily on qualified technologists 
and technicians for the installation, ser- 
vicing, and maintenance of their prod- 
ucts," said Don Hatten, vice president, 
CEMA Product Services. "The generous 
DeVry scholarships will provide our two 
winners with a valuable education and an 
opportunity for promising careers once 
they graduate." 

CEMA, through its Product Services 
Department, supports vocational educa- 
tion programs that offer training for 
those entering the servicing profession. 
CEMA also provides in -depth prepara- 
tory training for students seeking engi- 
neering degrees. 

Information on CEMA is available 
via EIA/CEMA's World Wide Web Site 
at http: / /www.eia.org /cema. Informa- 
tion on DeVry programs can be accessed 
at http: / /www.devry.com. 113 
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) C ., l/aL ies CIrrC .- Loáeiiar GCecironice Corp. Since 1979 _Jun etut Arne Zl lOrporalLOIt 
One Year Warranty. 15 Day Money Back Guarantee. OEM welcome. 

3121 -A Glen Royal Rd., Raleigh, NC 27612 School purchase order accepted. Bids accepted. VISA, DISCOVER 
SALES REP/DISTRIBUTORS/OEM WANTED. MASTER, & AMER. 
1- 800 -870 -1955/(919)870 -1955 24 -hr Fax:(919)870 -5720 Test Equipment for Cost- Minded Peo ele 

DC POWER SUPPLY 
1'S -303 $159.00 
0 -30 V DC, 0 -3A; 0.02%+2mV One 

regulation; 0.02% +3mV load 
regulation; ImVmis noise & ripple. 
Short circuit/overload protection; 
constant cwrent/voltage(CCJCV). 
PS -303D $314.95 dual output, tracku 
PS-305 5219.95, 0- 30VD(, 0 -5A. 

l'5- 3051) 5399.95. dual, tracking. '- - °- 
8110 $289.95 0-60V DC, 0 -3A. 
N112 5399.95 0-60 V DC, 0 -5A. 
8108(8109) S549.95(5699.95) 
0- 60VDC, 0- 3AI5A), dual. agi,." °' ® , 

independent tracking. Low tipple. 
8102(8103) 5399.95(5489.95) dual 0- 30VDC/0- 3A(5A), 
fixed 5VDC /3A, indepedent tracking operation, constant voltage 
and current. Slave/Master, Serial/Parallel connection. 
PS- 16109(8107) 5289.00(5399.95) 0- 16VDC(0- 30VDC), 0 -10A 
P3- 2243(2245) $139.00(S159.00) 0- 12/0- 24VDC,3A(5A). 
8200(8201) 5179.95(5239.95) 0- 30VDC(digital meter). 0- 
3A(5A). 8210(8211) 5199.95(5259.95) two digital meters. 
8202(8203) 5499.95(5549.95) 3 outputs, digital display, 
dual 0- 30VDC/0.3A(5A), a fixed 5VDC/3A, indepedent tracking 
operation, constant voltage and current. 

AM /FM SWEEMAR SCOPE 
SM- 62258/C 51999.95 
Freq Range: (AM)490KHz; (FM) 
10- 11.4MHz;Acuracy: a 0.1% 
Marker: (AM)455KHz, ±5KHz, 

>ß 

±10KHz; (FM)10.7MHz, ±7.5KHz, - ±150KHz. 

STEREO SCOPE 0S -75058 5369.00 trigger, 0- 10MHz. 

ALIGMENT SCOPE OS -7001A $369.00 0- 200KHz. 

AM/FM STD SIGNAL GEN. 
SG-4110A 51799.00 
Freq: 100KHz- 110MHz 
Display: 6 -digit LED 
Accuracy: 
< ±(5x10 -E5 il count) 
Resolution:100Hz(100- 34.99MHz); IKHz(35MHz- 110MHz). 
Output: -194ßu, -994ßu. IdB steps. Impedance: 500 VSWR 1.2. 

NTSC TV COLOR BAR PAT. GEN. 
CPG -1366A S159.95 
VHF NTSC, 
Freq.: 45.75, 175.25, 187,25 MHz 
RF Output :: 10m V. 
Impedence: 75 Ohm; 
Video Output: BNC. I Vp -p 

SWR/RF POWER METER 
310 S89.95 
Frrq.Range: 1.8- 150MHz. 
RF Power: 0-4W/20W/200W 
Sf/It Measure.:1.0 - m, 4W raw 
Accurcy: 5 % -10 %; SO -239 pl 
Insertion Loss: 0.3dB. 

RF SIGNAL GENERATOR GRID DIP METER 
5G-41608 5124.95 0M -4061 $89.95 1.5- 250MHz, 
I0OKHz- I50MHz up to 450MHz on 6 haids,6 plug -in cods, 
3rd harmonics; 6 ranges; AM modu- 2 transistor. and 1 diode. 
lation. RFOutput 100mVrms to 3- Modulation:. 2KHz Sinewave. Crystal Oscillator: 1- 15MHz. 
5MHz. Modulation: Int. 1 KHz AM, Wave absortion meter. Using 9VDCp,jwer supply. 
Ext. 50Hz-20KHz AUTO DISTORTION METER 
Audio Output: I KHz, I Virtu. 

SG-4162AD $229.95, with Freq. Counter I Hz- 150MHz, 6 digits. DM -3104A 1799.95 

for internal & external signals. Specification see Su -4160B above. MEASUREMENT: 
Range: 0.01 % -30 %, 

AUDIO GENERATOR 0.1/0.3/1/3/10/30 % full scale. 

AG2601A 5124.95 Freq.: 400Hzt10 %, 
IOHz -IMHz, Srahges; I000Hz±10 %(HPF). 
Output Level: sinewave 0- 8Vmts, Input: 3mV -100V, 
square I OVp-p. ratio measuring 20dB, 
Output Impedence: 600 Ohm. Auto. Switching Ranges: Fwhdarnental Freq. _ (fo)±10%; 

I rtr Distortion: <0.05% 500Hz- 50KHz; Fund. Rejection: > -80dB at (fo)±5 %; ' -70dB at (fo)t10%. 
<0.5% 50KHz-500KHz. Harmonic Accuracy ±0.5dB, I.8(fo) -2OKHz 

AC-2603AD 5229.95, with Freq. Counter 1 Hz- 150MHz, 6 digits, DM -3204 51,599.00 dual channels. 
for internal & external signals. Specification see AG -2601A above FREQUENCY COUNTER 
FUNCTION GENERATOR 

FG-2100A$169.95 
0 2Hz -2MHz in 7 ranges, Sine, 
Square. Triangle, Pulse & Ramp 

Output: 5mVp- p- 20Vp -p, 1% 

FC-5250C $119.95 
Freq. Range: 1011z- 220MHz: 
(HF)10Hz- 20MHz, 
I VHF) I0MHz- 200MHz 
Gate Time: 0.1 & Isec. 
Max. Input: 10Vp -p, 

s VCF. 0-10V control freq. to 1000:1. Input Snail, ty. 35in V I OH,- 200MHz. Display 7 -digit LEDs 
FG-2102AD $229.95 generates signals same as FG -2100; 4 -digit Input lisped. (HT I MUltm, (VHF) 5001un 
counter display. TEL & CMOS outputs, 30ppm ±1 count accuracyFC -5260A $146.00 
FC-202085159.00 0.5Hz- 500KHz; Sine, Square, Triangle. 10Hz- 600MHz. 7 -digit LEDs. 
(FG)2103 5329.95, Digital sweep generator. 0.5Hz -5MHz in 7 FC -5270 5149.95 321g1146ARr 
ranges. Operating Mode: sweep, AM, gated burst, VCG. 10Hz- 1.2GHz. R -digit LEDs. 
Freq. Counter: Int. 0.511z -5MHz; Ext. 5HZ-I0MHz FC-5600B 5321,00 , 

. 
. 

FM STEREO MODULATOR 10Hz- 600MHz. 10-digit LEDs. 
(FC)5700 $329.95 10Hz- 1.30Hz. 10 -digit LEI). 

AG-2011A 5549.00 
SIGNAL TRACER/INJECTOR RF SECTION: 

Carrier: 98MHz ±2MHz; 
Output: lOmV, ImV &O.ImV 
COMPOSITE SIGNALS: 
Pilot: 19KHz ±2Hz, 0.8Vrns 
INT. MODULATION: 400KHz, 
I KHz ±1%, 1 Vnns, distortion < .5 % L -R Seperauon ._ 504tí. 
EXT. MODULATION: Freq.: 50Hz -15KHz 
L R Seperatton: >45dB 100Hz-3KHz; > 35dB 50Hz-1 5KHz. 

AC MILLIVOLT METER 
111V -3100A $159.95 wide hand 
5Hz-1 MHz; 3 scales, mV, dB &dBin 
300AV -100V in 12 ranges, 105V 

resolution; -70 -40dB in 12 ranges, 
OdB -I Vma,OdBm =.755 V); ±3% 
accuracy; Input únpedence 10M0. 
Noise <2 %. MV -320111 5309.95 dual Display: 3 digit LED. 
channels, simultaneous measurement.. Unit Indicator: pF, nE, 1/F, mF. Ovenarge indicator. 

L OSCILLOSCOPE 0s- 730565249.00 DC -7MHz; WOW -FLUTTER METER 
cgs. -- Vertical: 10mV /Div; Horizontal: WF -3103A $699.95 

250mV/Div; 10Hz- 100KHz in 4 . ,-45t .:.'. -e Freq. Range: 3KHz±10 % 

ranges; 3" CRT;Intemal and 11S/CCIR, 3 15KHzd I 0% DIN. 

External Sync.; Input IMO /35pF Range: 0.03/.1/.3/3% full scale. 

0S -7010A 5369.00 DC -I OMHz Accuracy. ±5 %. 

5 " CRT, 10mV /Cm- 10V /Cm,IMO WF-3105A 5799.95, digital; 
0S -622B $344.9520MHz/duta trace _ Function. LIN/WOW /Flutter/WTD. 

OS-653 $699.95 50M11e dual, delay sweep, ALT trigger, TV syn. 

2W. 0S-6100B $1329.95 I00MHz. 4ch R traces, delay sweep,best buy 

Input /Output Imp.: 500. 
320 589.95. 130.520MHz. 
330 $119.95, 1.8- 520MHz. 
SWR -3P $26.95 1.7- 150MHz; 
RF Power. 0.5 -10W, 0.5W -100W. 
SWR -2P S22.95, 1.7- 30MHz; RF Power: 0.5 -10W. 
mW RF Power Meter 340 $219.00. I.8- 500MHz; 20mW 

SE -6100 5134.95 
TRACER: Gain Max. 6041-1 

Attenuation: 0/20/40/60d0 
Input /mped.:100KOhm 
Output imped..6000hm. 
Speaker: 8 Ohm. 
INJECTOR: Freq.: I KHz 

Squarewave, Output level: Continuously variable 0. 4.5Vp -p. 

AUTO. CAPACITANCE METER 
CM3300A $139.00 10 ranges, 99.9pF - 99 9mF, fully automatic 
Resolution 0.IpF lowest 
0.1% bill scale. 

Accuracy 
0.5% of fug scales !digit to 99.9µ1:, 

l %of full scale-tithe to99.9uF. 

'"'""""'1'` FregCntr:l0Hz-9.99MHz. 
h,dication. ('('IR/DIVIJIS. 

MICROPROCESSOR/CONTROLL R TRAINER 
Now, you can learn and apply Computer control on your PC with our low -cost 

trainers and lead yourself to the advanced 80386, 80486, etc. Learn ASSEMBLY, C, 
and BASIC languages programming and debugging, and Microprocessor based system 
hardware design and troubleshooting. Experiment guide and example programs are 
Included In each trainer. Thus Milner. are widely adopted by technical colleges. 
8088 Trainer $699.00 BGC -8088, teach yourself 8088 assembly language programming. 
Features: Assembly language coding, assembler. disaesembler, single step and multi- 
breakpoint program debugger, display and rewrite registers, download/upload programs 
from/to external systems, I/O drivers, 56-key large size keyboard, LCD display. RS -232, 
UART, printer interface, two expansion slots, ±5V, ±12V switching power supply, 20 I/O 
applications available. e.g. servo& stepping motors. dot matrix display, D/A, A/D. sensors.... 
8051/8052 Embedded Microcontroller $979.00 BGC -8052. teach yourself Intel 
8051/8052 Microcontroller controls. 8051/8052 is one of the most popular MicrocontroUer 
used in todays appliance controls and is compatible with the new powerful MCS 251. 
8051 /52 In -Ckcuit Emulator. APEX -IE assembly language programming and debugging. 
ac-100 $549.00 I/O control applications. leant Assembly, C. and BASIC programming 
languages, 800 -pin solderiess breadboard for circuit deign and test, I/O driven for contro- 
lling relay. step motor, LED, speaker, sensor, ..etc.. Application control modules available. 

EDS -8804 $89.00 A/D and D/A converters. 
ED5 -8805 $239.00 Servo and stepper motors. 
EDS -8806 5159.00 Basic 1/0 expemnenta. mW RF Power Meter 340 s219.a 
EDS-8807N -16 $619.00 16 Dot matrix LEDs. 

V/:f1- PROM "('Tti' 

EDS- 8807N -8 $419.00 8 Dot matrix LEDs. 
1.8- 500MHz; RF power 20mW /2001nW /2W; Imp.: 500; 

EDS -8808 $269.00 Opto- couple controls. Accuracy ±10 %full stele; N -type connectar;SWR <1.15 

EDS-8809-1 $589.00 stepper motor control , Digital DC Power Supply 8300 (8301) 
digita clock, sP- $19995 (259.95) , 0- 30V/3A(5A), CC/CV. 

gash- pa4 matrix Electronic UHF Attenuatoroo5E e 

Mx keyboard, sign (087E1 5399.00, DC- 930MHz, Imp: 50(750), I dB step. 

lights, electric pi- Computer Monitor Tester MTw1 
ano, stop watch- ... 

$175.00 Test MDA, CGA, EGA, VGA, SVGA, 8514A 
24 experiments. 

monitors; Video Pattern: color ban, cross hatch, dots, 
example t,rowains included. "olor raster and windows; Two video connectors: digital 

ITL 9 -D & analog 15-HD; Power: I20VAC. 
1810 $129; Hand held modeL Power 9VDC. 

20% Off, DC POWER SUPPLIES 
DEMO UNITS; LIM triple outputs, 0 -30V /0 
3k 5V/3A serial/parallel 959945 5319.95. 

PS-303D dual outputs, 9361955252.95. 

411011111116 

CIRCLE 319 ON FREE INFORMATION CARD 
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Q & A 
READERS QUESTIONS, EDITORS ANSWERS 

Electronic Dog Whistle 
QI would like to build a transmitter that 
emits a sound that only dogs can hear. It 

needs to be able to transmit approximately 
100 to 150 yards. - J.S., Duluth, GA. 

A Try the circuit in Fig. 1; it's an audio 
oscillator that adjusts from about 6 

kHz to 25 kHz. The speaker is a piezo- 
electric tweeter; ordinary speakers aren't 
very efficient at those frequencies. 

To check the oscillator, set R2 to its 
maximum resistance; you'll hear a loud 
squeal. Then adjust R2 to put the fre- 
quency above the range of human hear- 
ing. Use a pushbutton switch and train 
the dog to recognize a distinctive series 
of ultrasonic beeps. 

What's an Amp -Hour? 
QCan you please explain to me the mean- 
ing of amp -hours, and how they are fig- 

ured in reference to a car battery? - B. M. 
Huntsville, TX. 

A Certainly. The amount of energy you 
can get out of a battery depends on its 

voltage (which is fixed), the number of 
amps that the load draws, and the num- 
ber of hours before the battery runs 
down. Multiply the amps by the hours 
and you get amp -hours. 

For example, a battery that can sup- 
ply 3 amps for 4 hours has a capacity of 
12 amp -hours (3 X 4 = 12). The same 
battery could supply 1 amp for 12 hours, 
or 12 amps for 1 hour, or 2 amps for 6 

hours, and so on. 
To give you some realistic numbers, 

an alkaline D cell is good for about 10 

amp -hours (which is actually quite 
impressive considering its small size). An 
alkaline 9 -volt battery is only good for 
0.4 amp -hour, but that's enough to 
power a 50 -mA (0.05 -amp) transistor 
radio for 8 hours. And here's a handy 
rule of thumb: The amp -hour capacity 
of a 12 -volt lead -acid battery is roughly 

R1 

1K 

R2 
10K 

R3 
1K 

SPKR1 
RADIO SHACK 
40 -1383 
PIEZO 
TWEETER 

FIG. 1 -THIS OSCILLATOR emits a tone 
that can be varied between 6 and 25 kHz. 
The higher frequencies can not be heard 
by most humans, although dogs can hear it 

just fine. 

comparable to its weight in pounds. 
Car batteries aren't rated in amp - 

hours because their total capacity isn't 
especially important; in fact they're 
designed never to be deeply discharged. 
What matters in a car battery is the total 
number of amps that it can deliver in 
cold weather ( "cold cranking amps "), 

even though if you kept drawing current 
at that rate, the battery would go dead in 
just a couple of minutes. 

NiCd Charging 
QI have seen a number of NiCd charger 
circuits like the one in Fig. 2. Are the 

values shown appropriate to charge the bat- 
tery in 6 to 7 hours. If there is a rule of 
thumb to follow, it would be appreciated. - 
P. S. M., Eaton, IN. 

AThe charging current for an NiCd bat- 
tery depends on its capacity in amp - 

hours (see the previous question) and how 
quickly you want it charged. 

The old standard is to charge for 12 

to 14 hours at a current of C /10 amps, 
where C is the capacity in amp -hours. 
For example, a 1.2 -AH battery gets a 

charging current of 0.12 amp. 
To charge a battery in 6 or 7 hours, 

you'll want to use twice as much current, 
i.e., C /5. That's about as fast as you can go 
without using special circuits to monitor 
the battery voltage and/or temperature. 

Since you asked for a rule of thumb, 
we'll do an approximate calculation; 
greater precision would gain us nothing 
because there is so much variation 
between NiCd batteries. 

For good current regulation, the AC 
voltage should be at least twice that of 
the battery. The resistance depends on 
the voltage drop, but since the current is 

only flowing half the time, the resistance 
should be only half the value given by 
Ohm's Law. 

Here's a concrete example. Suppose 
you're charging a 7.2 -volt, 1200 -mAH 
(1.2 -AH) battery pack from a source of 
18 volts AC, and you want to charge in 6 
to 7 hours at C /5. First, find the average 
charging current: 

I = C/5 = 1.2/5 = 0.24 ampere 

Next, the resistance, using R = E/I and 
then halving it: 

R = 0.5xE/I= 
0.5 x (18 - 7.2)/0.24 = 22.5 ohms 

Finally, the resistor dissipation is found 
using P=I R with the average charging 
current: 

P = I2R = (0.24)2 x 22.5 = 1.3 watts 

So a 22 -ohm, 2 -watt resistor will do the 
job just fine. You'll find that batteries of 
different voltages (such as 7.2 and 9.6 V) 
can often be charged in the same charg- 
er as long as their amp -hour ratings are 
similar. Also, you can charge a higher- 
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FIG. 2 -WHILE THERE ARE many differ- 
ent NiCd- battery charger circuits, a simple 
resistor /diode combination like this one will 
do the job. 
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DIGITAL is the Future 
Introducing... 

30 % - 50 % Savings! 
Compare to Cable and Other 18" dishes 

"The 
DISH''M is Small, 

The 
Programming 

BIG" 

Curious about those little dishes? Meet the newest arrival, 
the DISH'M Network System. This shining star, is small, 
attractive and the latest in technology, but what really sets it 
apart is the programming it delivers to your television 
screen. The DISH'?" Network is full of the most popular program- 
ming at prices much lower than the competition. Call Skyvision 
now for more information. 
Make digital your future...Today. 

Beat The Rush! 
Call the Digital Hotline Now! 

800 -500 -9264 
Call now for your FREE 
Skyvision 2000 Catalog of 
Home Entertainment Systems 

NETWORK 
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it? WA\ 
WITIP 

If you are the owner of a C /Ku -band Full View Satellite 
System, we know you'll want to keep it up and running 
strong. The Skyvision Discount Buyer's Guide will give 
you advice and products to get the job done right. 

You Will Find a Wide Selection of: 
Complete Systems 
Advanced Upgrades 
Parts & Accessories 
Tune -Up Tools & Advice 
Technical Tips Galore 
Discount SkypacsM Programming 

For Your Free Issue Call Now 

800 -334 -6455 
Need a repair item Fast ?? 

"We'll Get It Out Today" 

. .. 

k _ veis iIt 
rrI 

urr... 

çQW r.5 
f st Service 

500- 543 -3025 

The most complete 
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amp -hour battery in a charger designed 
for batteries of lower capacity by pro- 
longing the charging time. 

Purists will no doubt note that we've 
ignored the diode voltage drop and the 
difference between RMS and average 
current. For all practical intents and 
purposes, they have no effect in this 
application. 

NiCd tapping 
QI have several non -functioning NiCd 
battery packs. I've found several battery 

zappers in Rudolf Grafs Encyclopedia of 
Electronic Circuits, but the circuits show 

widely varying zapping voltages and cur- 
rents. How do I determine what voltage and 
current I need to use for this? - G. A. H., 

Santa Fe, NM. 

A Unfortunately, NiCd zapping is not 
an exact science. In fact, manufactur- 

ers don't recommend it at all, because it 
never leaves a battery as good as new. 
But we all know that it works and can 
often enable you to get several more 
weeks' or months' use out of an other- 
wise defunct battery. 

The purpose of zapping is to clear an 
internal short circuit by burning away 
small crystalline structures that have 
formed inside a cell. There are many dif- 

/ferent techniques. One method is to 
charge a 1000 -pF capacitor to about 12 

volts, then apply it briefly to the battery 
terminals. Another is to charge the bat- 
tery briefly with heavy current (2 or 3 

amps) while watching the terminal volt- 
age; chances are it will come up to nor- 
mal after half a minute or so. Make sure 
the current is indeed limited to 3 amps, 
since higher currents can make the bat- 
tery explode. 

All of those techniques are hit -or- 
miss, and the battery usually develops 
the same problem again in a short time. 
But there's no harm in trying. If possi- 
ble, you should open up the battery pack 
to test and "zap" the individual cells. Be 

aware that some battery packs contain 
fuses that can be blown by the zapping 
process. 

Video In Dim Light 
Ql have a Sony 8ntm camcorder and 
would like to be able to shoot video in 

low -light and extremely -low -light situa- 
16 Lions. Of course a video light will work up 

HOW TO GET INFORMATION ABOUT ELECTRONICS 

Books: Several good introductory 
electronics books are available at Radio - 

Shack, 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, Tel: 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 

Handbook for Radio Amateurs, compris- 

ing 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 1991 only) are 

available from Claggk, Inc., Reprint 
Department, P.O. Box 4099, Farmingdale, 

NY 11735 (Tel. 516- 293 -3751). 

Electronics Now and many other mag- 

azines are indexed in the Reader's Guide 

to Periodical Literature, available at your 

public library. Copies of articles in other 

magazines 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 

computers are available from Howard W. 

Sams & Co., Indianapolis, IN 46214 (Tel: 

800 -428 -7267). The free Sams catalog 

also lists addresses of manufacturers and 

parts dealers. Even if an item isn't listed in 

the catalog, it pays to call Sams; they may 

have a schematic 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, Box 637, 

Spanaway, WA 98387. 

Replacement transistors, ICs, and 
other semiconductors: Replacement 

components for a wide variety of popular 

devices is marketed by Philips ECG, NTE, 

and Thomson (SK) and are available 

through most parts dealers (including 
RadioShack on special order). The ECG, 

NTE, and SK lines contain a few hundred 

parts that substitute for many thousands 
of others; a directory (supplied as a large 

book and on 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; therefore, 

a transistor marked D945 is actually a 

2SD945. 

Hamfests (swap meets) and local 
organizations: 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 elec- 

tronics enthusiasts both amateur and pro- 

fessional. 

Internet: On the Internet, electronics is 

discussed in Usenet newsgroups such as 

sci.electronics.repair, sci.electronics.com- 
ponents, sci.electronics.design, and rec. 

radio.amateurhomebrew. For sale" mes- 

sages are permitted only in rec.radio. 

swap and misc.industry.electronics.mar- 
ketplace. 

Many electronic- component manufac- 
turers now have web pages; see the direc- 

tory at http: / /www.hitex.com /chipdir /, or 

try addresses such as http: // www.ti.com 

and http: / /www motorola. corn (substitut- 
ing any company's name or abbreviation 
as appropriate). Many IC data sheets can 

be viewed online. 

to a certain distance, but what about objects 

farther away? Is there some kind of adapter 
that can he mounted on the camcorder to 

provide daytime range at night? - M. M., 
Denver; CO. 

A You're probably thinking about 
image -intensifier tubes, which are 

photoelectric devices that amplify a faint 
image. These are used in military night - 
vision binoculars and other instruments. 

Image tubes and instruments that 
use them are available from STANO 
Components, Inc., PO Box 2048, Car- 
son City, NV 89702 (Tel: 702 -246- 
5281, Internet: http: / /www. stano.night- 
vision.com). You'll need a complete 
night vision scope with optics to form a 

viewable image, not just the tube alone; 
then you can aim the camcorder into the 
instrument instead of your eye. 

continued on page 28 
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Professional Schematic Layout 
CircuitMaker's schematic capabilities are unmatched and include many advanced 
editing features not found in similar programs. These powerful features minimize 
the time and task associated with drawing a schematic and insure a professional 
looking final product. Printout and export options are numerous and results are of 
the highest quality. But that's what people have come to expect from CircuitMaker. 

Unlimited, Indestructible Devices 
CircuitMaker ships with over 1500 devices. That's more (at no additional cost) 
than any competing product. If you need a device that is not included, CircuitMaker 
provides industry standard SPICE import and a powerful macro capability. These 
indestructible devices accurately emulate actual devices and enable the user to try 
all those "what if' scenarios with no risk and at no additional cost. 

Accurate Simulation & Advanced Analysis 
CircuitMaker features analog, digital and mixed -mode simulation. Obviously, simu- 
lation is of no value if the results are not accurate. CircuitMaker's simulation en- 
gine is based on Berkeley SPICE3, which is renowned for it's accuracy. That's 
why we can factually state that CircuitMaker provides it's user with the most accu- 
rate simulation available. Furthermore, CircuitMaker provides a wealth of analysis 
capabilities not found in other products in it's class. No other product offers this 
much simulation muscle at such a reasonable price. 

Printed Circuit Board Output 
CircuitMaker's PCB output capability helps you complete your design cycle, by 
generating a netlist that can be imported into any compatible PCB program. This is 
not a costly "add -on module ", it comes standard with every copy of CircuitMaker. 
MicroCode Engineering also offers TraxMaker, a professional level, PCB layout 
and autorouting program for just $299. Used in conjunction with CircuitMaker, 
TraxMaker completes a powerful end -to-end circuit design system. 
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CircuitMaker YES YES YES YES YES YES $299 
Electronic. Workbench 

ion 
YES NO YES NO NO NO $299 

Electronic 
Engineer'. Pack 

YES NO YES NO YES YES $599 

"CircuitMaker Shocks The Competition, 
With An Unbeatable Bottom -line" 

Total Customer Satisfaction 
At MicroCode Engineering we are committed to total customer satisfaction. When 
you purchase CircuitMaker you have the confidence of knowing that a trained staff 
of professionals is available to serve you after the sale. Our free unlimited customer 
service is second to none! Whether you have general or technical questions they will 
be answered promptly by a knowledgeable representative. 

FREE Functional Demo 
A free functional demo is available on the Internet at http: / /www.microcode.com, 
on CompuServe (GO MICROCODE) and on America Online by doing a file search 
for CircuitMaker. 

Call now to order or 
request additional information 

800 -419 -4242 
MicroCode Engineering Inc. 573 W 1830 N Suite 4 Orem UT 84057 -2030 USA Phone 801 -226 -4470 Fax 801- 226 -6532 Internet http: / /www.microcode.com 
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A PC -BASED BLOOD-PRESSURE MONITOR FROM PULSE METRIC. 

Monitoring and recording blood 
pressure is easy with the 

DynaPulse. 

CIRCLE 15 ON FREE INFORMATION CARD 

It seems that people are becoming 
more and more aware of their own 

personal health. We're all more con- 
cerned today about what we eat, what 
we're exposed to, and so on. One aspect 
of that is an increased awareness of our 
cardiovascular health. 

While the best way to monitor that 
is to make sure you visit your doctor 
regularly, in our hectic schedules, some- 
times that gets put off longer than it 
should. To keep an eye on such things as 

pulse and blood pressure, some people 
have their own equipment. But even so, 
you have to be careful in taking mea- 
surements and then have to record the 
statistics. 

The newest, easiest way to take and 
keep track of those measurements is to 
use Pulse Metric, Inc.'s (6190 Corner- 
stone Court East, Suite 103, San Diego, 
CA 92121; Tel: 619 -546 -9461, 800 -927- 
8573) DynaPulse 200M, which is com- 
puter- controlled and keeps track of the 
records for you. The 200M monitor unit 
is housed in an attractive plastic enclo- 
sure that connects to a PC or Mac com- 
puter. You need DOS 3.3 or higher, 
Windows 3.0 or higher, or Macintosh 
System 6.0.7 or higher. 

The kit comes with an inflatable, 
adult -sized cuff and inflation bulb that 
plugs into the side of the monitor. 
Different -sized arm cuffs- child -size 
and oversize -are optionally available. 
The monitor connects to the computer 
via a serial cable. Software then converts 
your computer screen into a cardiovascu- 
lar laboratory. We tested DynaPulse on a 

PC running Windows 95 and it couldn't 
have been easier to use. We were busy 
taking readings, printing charts, and 
storing records within minutes of 
installing the software. 

About Blood Pressure 
The pressure of the blood flowing 

through the arteries is known, obviously 
enough, as blood pressure, which varies 
as the heart beats. When the heart push- 
es blood out from the heart, the pressure 
increases, and the systolic or maximum 
blood pressure is achieved. When the 
heart relaxes, the pressure in the artery 
decreases, and the diastolic or minimum 
pressure is reached. The average pressure 
throughout the pulse cycle is called the 
Mean Arterial Pressure (MAP). The units 
of measurement for blood pressure are 
millimeters (mm) of mercury, or Hg. Sys- 
tolic blood pressure is given first followed 
by the diastolic blood pressure, or sys- 

tolic/diastolic in mmHg. Normal blood 
pressure typically has a high from about 
130 to 139 and a low from 85 to 89. 

In healthy human beings, blood pres- 
sure can increase temporarily during 
stressful activities, including drinking 
coffee and smoking, but will return to 
normal when the activity ceases. How- 
ever, when it stays high over a long peri- 
od of time, a person is said to have high 
blood pressure, or hypertension. 

Unfortunately, you have to actually 
measure your blood pressure to know if 
it's normal or high. There's no other 
way to know if a problem exists -until 
it is too late. 

Using the DynaPulse 
The DynaPulse 200M is the perfect 

way to keep track of your blood pres- 
sure, your whole family's blood pressure, 
or even all of your customers' blood 
pressures if you happen to be a pharma- 
cist or something similar. Note however, 
that we're only saying "keep track of" 
blood pressure, and nothing about inter- 
preting it. Unless you are a doctor, you 
always have to consult one. A doctor is 

the only person qualified enough to 
interpret blood pressure and pulse -rate 
readings. 

You can buy the DynaPulse 200M in 
one of three versions. The clinical ver- 
sion, $499, is designed for hypertension 
screening in clinical environments with 
the ability to store a virtually unlimited 
patient database, trend and statistical 
analysis, histogram display, pulse -wave- 
form analysis, and a physician's refer- 
ence. The educational version, priced at 
$295, is designed for teaching and 
comes complete with curriculum and lab 
material. A home version, which costs 
$179, is simpler and can keep track of up 
to six people. 

We found DynaPulse very easy to 
use. The software installed without a 

hitch, and we connected it to the COM1 
port on a PC (software settings allow for 
operation on any available com port). 
There isn't even an on/off switch on the 
200M, as software activates the unit 
when necessary. An inflatable cuff -just 
like your doctor's -wraps around your 
arm and secures with Velcro. A squeeze 
bulb with a relief valve inflates the cuff. 
But instead of having the output pres- 
sure tube connected to a mercury-filled 
instrument, it plugs into the DynaPulse 
monitor, which contains a semiconduc- 
tor pressure sensor. The monitor, which 
is powered by four AAA batteries, con- 
verts the input pressure readings from 
the arm cuff into an RS -232 signal that 
your PC can understand. 

When you use the DynaPulse, you 
can immediately begin measuring blood 

continued on page 73 

www.americanradiohistory.com

www.americanradiohistory.com


:......... 
GET HERE. 

(EARN A SKILL YOU [NJOY... 
...THEN FIND A JOD THAT HAS A FUTURE. 

Everyone has to start 
somewhere. 

As 150,000 CIE graduates 
have discovered, independent- 
study from 
The . Cleveland 
Institute of 
Electron- 
ics can ' get you 
were you 
want to 
be.Ina - 

secure, 
financially rewarding, exciting 
career field of your choice. 

Since 1934, CIE has been on 
the forefront of an ever expanding 
technological revolution. 

Industrial Robotics 

......... 

Electronics 

Back then 
it was 
radio and TV, 

today it's 
computer 
technology, 
programming 
and the electron- 
ics that make it all 

possible. Today 
and yesterday's 
similarities are 

uncanny... Employers are looking for 
qualified applicants to hire and having 
a hard time finding them. 

Students at CIE receive the 
training and the education needed to 
get hired and to succeed in challeng- 
ing fields such as computer program- 
ming, robotics, broadcast engineer- 
ing, and information systems manage- 

ment. CIE's 
curriculum is 

unique from 
other indepen- 
dent -study 
schools in the 
respect that we 
not only provide 
hands -on 
training utilizing 
today's 
technology we 
also instill the 
knowledge and understanding of why 
technology works the way it does. This 
is the foundation upon which every CIE 
graduate can trace their success back 
to and in which CIE's reputation as a 
quality learning facility is based on. 

Project Engineer 

Independent study is not for 
everyone. But, if you have the desire, 
the basic intellect and the motivation 
to succeed, CIE can make it happen. 
Our learning program is patented and 
each lesson 
is designed 
for indepen- 
dent study 
while our 
instructors 
are available 
to assist you 
whenever 
you feel you 
need help. In fact, CIE's curriculum is 

so well respected many Fortune 1000 
companies utilize it for their own 
employees. 

CIE offers personalized 
training to match your back- 

Telecommunications 

START HERE.. 

y[sI Please send me more 
. information on: 

CIE's Associate Degree Program 

CIE's Computer Programming 
Course 

CIE's 12 Career Courses 

World College's Bachelor 
Degree Program AE92 

Name 

Address 

City 

State Zip 

Phone: 

Check for G.I. Bill Details 
Active Duty Veteran 

L J 

ground with over ten career 
courses, an Associate Degree 
Program and a Bachelor 
Degree Program through our 
affiliation with World College. 
And every CIE graduate got 
started 
in a 

successful 
career the 
same way you 
can...by 
sending for 
your free CIE 
course catalog 
and judging for 
yourself if CIE's 
for you. Computer 

Programming 

It's More Than Just Training... 
...It's an Education. 

1776 East 17th Street 
Cleveland, OH 44114 
(216) 781-9400 1-800-243-6446 
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P PODUCTS 
USE THE FREE INFORMATION CARD FOR FAST RESPONSE 

Digital Real -Time Oscilloscopes 
THE TDS 200 SERIES OF DIGI- 

tal real -time (DRT) oscilloscopes from 
Tektronix cost about half the price of 
existing entry-level digital scopes and 
offer a combination of features that will 

tains full contrast at all sweep speeds and 

gain settings. Any signal that triggers the 
scope will be clearly visible on screen. 

The TDS 200 series relies on Tek- 
tronix DRT oversampling technology to 

CIRCLE 20 ON FREE INFORMATION CARD 

overcome customers' objections to mak- 
ing the switch from analog to digital 
scopes. Designed for manufacturing, 
education, and service applications, the 
60 -MHz TDS 210 and the 100 -MHz 
TDS 220 are priced competitively with 
similarly equipped analog scopes. They 
also offer superior measurement capa- 
bility, analog -like controls and operating 
modes, and compact size -about one- 
fourth the size of other benchtop oscil- 
loscopes. 

One reason for that compact size is 

that both units in the TDS 200 series fea- 

ture a bright, high- contrast, liquid -crystal 

display with a wide viewing angle. Unlike 
analog scope displays, the LCD main- 

provide excellent waveform quality, 
update rate, and stability. Both models 
sample at 1 GS /s -at least ten times their 
bandwidth -which allows users to cap- 
ture signal details invisible on analog 
scopes. Pre -programmed automatic 
measurements enable users to quickly 
quantify waveforms: period, frequency, 
cycle RMS, mean, and peak -to -peak. 
Other productivity features include auto- 
matic setups (similar to autoranging in a 

digital multimeter), stored reference 
waveforms, and stored front -panel setups 
that are not lost when the power is 

turned off. 
The user interface looks and feels 

"analog," bringing back many of the 

front -panel knobs that are familiar to 
analog -scope users. Routine functions 
such as gain, sweep speed, and verti- 
cal/horizontal positioning, are immedi- 
ately accessible and respond like 
analog -scope controls. Automated digi- 
tal functions are controlled by a simpli- 
fied on- screen menu system, available in 
ten user -selectable languages. 

The TDS 210 and TDS 220 carry 
suggested U.S. list prices of $995 and 
$1695, respectively. 
TEKTRONIX, INC. 

P.O. Box 500 
Beaverton, OR 97077 -0001 
Tel: 1- 800 -479 -4490, action code 317 

DSP Filter 
MFJ Enterprises' MFJ -781 DSP fil- 

ter will add "brick wall" DSP filtering to 
any TNC or multimode data controller, 
allowing you to copy signals buried in 
noise and QRM- signals you can't even 
hear. The device will improve all modes 
on any model TNC, and it will give you 
an array of 100 sharp No "Ring linear - 
phase FIR filters. You can choose 20 fil- 

ters to include on the front -panel switch 
for easy, one -knob selection. 

The MFJ -781 plugs between your 
transceiver and multimode. It features 
input and output level controls and an 
accurate, easy -to -use input level indica- 
tor. Automatic gain control helps keep 
your audio level constant during signal 
fade. The on/off/bypass switch provides 
a true bypass. 

Mt.l Multi -AP) tlr(S 
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Under severe QRM, the filter will 

greatly improve copy of packet, 
AMTOR, PACTOR, GTOR, Clover, 
RTTY, SSTV, WeFAX, Fax, CW, and 
just about any other digital mode. You 

can choose from 64 data filters with 16 

mark/space pairs, four shifts, and four 
baud rates. Interference is 40 -dB down, 
60 -Hz outsize passband. You also get 32 

CW filters with eight CW tones (300- 
1000 Hz) and four bandwidths (50 -500 
Hz). Four customized filters are opti- 
mized for VHF packet, Clover, WeFAX, 
and SSTV. 

The MFJ -781 DSP filter has a sug- 
gested retail price of $129.95 For 
MFJ- 1278B's, order the MFJ -780 plug - 
in DSP filter, priced at $99.95. 
MFJ ENTERPRISES, INC. 
P. O. Box 494 
Mississippi State, MS 39762 
Tel: 601- 323 -5869 or 1- 800 -6477 -TECH 
Fax: 601 -323 -6551 or 1-800-647-1800 

True -RMS Clamp Meter 
Electrical contractors, plant -main- 

tenance engineers, electricians, and 
utility technicians will find B +K 
Precision's Model 369 multifunction 
clamp meter to be convenient and use- 
ful for measuring high electrical cur- 
rents without direct electrical contact. 
The handheld instrument measures 
true -RMS AC current to 700 amps 
from 45 Hz to 1 kHz, and DC current 
to 700 amps with 2% accuracy. AC and 
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DC voltage can be measured to 750 
volts with 1% accuracy, using test leads. 
The clamp can be used to measure 
resistance from 0.1 to 4000 ohms and 
frequency from 0.1 Hz to 10,000 Hz 
with 0.2 % accuracy. 

The Model 369 can also measure 
instantaneous AC amperes using its crest 
mode, which can log peak currents as 

high as 1000 amps. Data hold instantly 
freezes the displayed reading. Cont- 
inuity check sounds a tone to verify an 
unbroken electrical path. Min -Max 
mode logs a running record of mini- 
mum, maximum, and average values. 

The meter accepts conductors up to 
two inches in diameter. Its large, 4000 - 
count LCD readout includes a 41 -seg- 
ment bar graph for peaking, nulling, 
and easy identification of varying sig- 
nals. 

The Model 369 clamp -on meter, 
complete with battery, clip -on carrying 
case, test leads, and manual, costs $199. 
B +K PRECISION 
6470 West Cortland Street 
Chicago, IL 60635 
Tel: 1- 800 -462 -9832 
Fax: 312- 794 -9740 

Four -Piece Inspection Light 
Specifically designed for the field 

technician, Moody's Acu -Min Inspection 
Light allows light to shine on hard -to- 
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reach areas. The set contains a flashlight, 
a straight conducting rod, a curved con- 

ducting rod, and a mirror. The straight 
rod conducts the battery- powered xenon 
light down straight passages. The curved 
rod conducts light around corners to 
reach areas not normally visible. The 
small mirror fits snugly on both conduct- 
ing rods to expand the user's field of view. 

The set comes packaged in a vinyl pouch. 
The Acu -Min Inspection Light 

(stock #58 -0235) costs $42.95. 
MOODY TOOLS, INC. 
42 -60 Crompton Avenue 

East Greenwich, RI 02818 -0230 
Tel: 1- 800 -TOOL -INC 
Fax: 401 -885 -4565 

Memory Tester 
Aristo Computers' SIMCHECK H is 

a third- generation, state -of -the -art mem- 
ory tester. With a fast 486 processor and 
sophisticated time -delay circuitry, the 
tester allows users to accurately test 
today's -and tomorrow's -large memo- 
ry devices. The stand- alone, portable 
unit tests both 72 -pin and 30 -pin SIMM 
modules in sizes up to 4Gx40 with a 96- 
pin expansion slot for future add -on 
companion testers. The SIMCHECK II 
measures RAS and CAS access time at 1- 

ns resolution. It includes a generic inter- 
face for the Automatic Handler, parallel 
printer, and other devices. The fully 
automatic test program allows non- 
technical personnel to operate the tester 
with the push of a single button, yet 
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still allows engineers to 
custom tests. 

The SIMCHECK II has a retail price 
of $2495. 
ARISTO COMPUTERS INC. 
6700 SW 105th Avenue, Suite 300 
Beaverton, WA 97008 
Tel: 1- 800- 3ARISTO or 503- 626 -6333 
Fax: 503- 626 -6492 

set up complex 
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Workstation Surge Protection 
The Back -UPS Office from American 

Power Conversion is a multipath power 
device intended to combat hardware 
damage caused by surges and prevent 
data loss from brownouts and blackouts. 
The device offers multi- outlet surge pro- 
tection, phone line protection for on -line 
users, network data -line protection for 
corporate workstations, and battery back- 

up for CPUs. Aimed at the small - 
office/home -office (SOHO) market, and 
backed by a $25,000 equipment- protec- 
tion guarantee, the device protects ag- 

ainst all power problems on all power 
paths to a computer and peripherals in- 
cluding printers, scanners, external tape 
drives, and fax machines. 
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The Back -UPS Office offers six out- 
lets, all with surge- suppression and 
EMI/RFI filtering, and three of them 
also provide battery power for data pro- 
tection. The device provides 7 to 13 min- 
utes of battery backup during a power 
disruption, allowing the user plenty of 
time to shut down the system in an 

orderly manner. Modem protection safe- 

guards users' Internet access and pre- 
vents PC damage from surges and spikes 

entering through the "back door." An 

indicator lets the user know when a new 
battery is needed. A site -wiring fault 
indicator detects wiring problems in the 
building that could cause potential fire 

hazards. Unique "BlockSafe" outlet 
spacing allows transformer blocks to be 

used without sacrificing other outlets. 
The Back -UPS Office surge protec- 

tor costs $179. 
AMERICAN POWER CONVERSION 
P. 0. Box 278 
132 Fairgrounds Road 

West Kingston, RI 02892 
Tel: 1- 800 -877 -4080 
Fax: 401- 789 -3710 

24 Web site: http: / /www.apcc.com 

900 -MHz Cordless Phone 
Sanyo's Model CLT -986 900 -MHz, 

digital spread -spectrum cordless tele- 
phone features a call -management caller - 
ID system, AC power -failure protection, 
and -for those who need still more 
freedom than that afforded by mere 
cordless. phones -a "Speak Station" 
handset speakerphone for hands -free 
communication. The 900 -MHz direct - 
sequence, spread -spectrum technology 
extends the transmission range and 
virtually eliminates interference. The 
digital technology also makes it difficult 
for eavesdroppers to tap into the signal. 
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AC power -failure protection allows 

the CLT -986 to be used even during 
interruptions in the supplied line power. 
The back -up battery pack, built into the 
base of the unit, uses four "AA" alkaline 
batteries. The speakerphone handset also 

provides two -way paging. Sanyo's call 

management system is intended for use 
with the Caller ID service provided by 
local phone companies. With a recorded 
log of up to 20 calls, the system maintains 
a list of caller names with bi- lingual 
prompts, call times, dates, and last call 

received, with area -code editing capabili- 
ty. A 16- digit, two -line LCD readout on 
the handset allows the user to scroll 
through recorded data. Other features 
include one -hour quick charge, dual key- 

pad operation, and 2Q- number memory. 
The CLT -986 cordless telephone has 

a suggested retail price of $349.99. 
SANYO 
21350 Lassen Street 
Chatsworth, CA 91311 -2329 

Tel: 818- 998 -7322 
Fax: 818- 701 -4149 

Interface Converter 
New safety standards such as IEC 

8081 -2 place limits on the shock hazards 
to which people are subjected when using 
electronic devices in a medical environ- 
ment. Telebyte's Model 287 RS -232 to 
RS -422 opto- isolated interface converter 
satisfies those stringent requirements for 
computer systems. 

The Model 287 does not require a 

separate AC or DC input because the 
power required is extracted from the 
PC's RS -232 interface. That power is 

further conditioned to develop an isolat- 
ed power supply to operate the link side 
of the interface converter. 
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A DB9 female connector allows the 
converter to be directly attached to any 
PC communications port, and an RJ -12 
modular connector creates the link inter- 
face. A DTE/DCE switch allows the user 
to reverse the transmit data and receive 
data signals to interface to a different type 
of port. Data is accommodated at rates up 
to 19.2 kilobytes per second. The trans- 
mit- and receive -data signals use the four 
inner pins of the RJ -12 connector, and 
the two outside pins are reserved for 
grounding a shield on the link cable, if 
one is used. The ground path includes a 

ground stud to which a 12 -inch ground 
connection is attached. The Model 287 

will withstand a 4- kilovolt discharge with 
the ground connection. 

The Model 287 RS -232 to RS -422 
converter costs $155. 
TELEBYTE TECHNOLOGY, INC. 
270 Pulaski Road 

Greenlawn, NY 11740 
Tel: 516- 423 -3232 or 1- 800 - TELEBYT 
Fax: 516 -385 -8184 
E-mail: sales@telebyteusa.com 

Web site: http: / /telebyteusa.com ca 
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NEW 
USE THE FREE 

Practical Electronics Handbook 

Fourth Edition 
by Ian Sinclair 
Butterworth -Heinemann 
225 Wildwood Avenue, Unit B 
R O. Box 4500 
Woburn, MA 01801 
Tel: 617- 928 -2500 
$32.95 

PRACTICAL 
eI,ECTx()NICS 
IiANDBOOIfá< 

CIRCLE 337 ON FREE 
INFORMATION CARD 

eluded to make the 

#10 

1TERATURE 
INFORMATION CARD FOR FAST RESPONSE 

This comprehen- 
sive book provides 
a practical collec- 
tion of circuits, 
rules of thumb, 
and design data 
for professional 
engineers, stu- 
dents, and electro- 
nics hobbyists. 
Enough back- 
ground is in- 
book accessible to 

beginners and to facilitate the under- 
standing and development of a range of 
basic circuits. For those with more elec- 
tronics experience, the book can serve as 
a compact compendium of everyday 
information and a convenient reminder 
of electronic principles and circuits. 

Topics covered include passive com- 
ponents, active discrete components, dis- 
crete- component circuits, linear ICs, 
digital ICs, microprocessors and micro- 
processor systems, transferring digital 
data, digital -to -analog conversions, com- 
puter aids in electronics, and hardware 
components. The fourth edition has 
been updated with new chapters and sec- 
tions covering topics such as sensing 
components, connectors, and soldering. 

Switch Catalog #103 
Switches Plus 
192 Pepe's Farm Road 
Milford, CT 06460 
Tel: 1- 800 - 792 -4757 

Fax: 1-800-792-5877 
Web site: http: / /www.switchesplus.com/ 
Free 
Wags 
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An all- metal, 
sealed, vandal - 
proof keypad leads 
off the new line of 
keypad devices in- 
cluded in this cata- 
log. The brochure 
also features a wide 
variety of heavy - 
duty and signal - 
level pushbuttons, 

pilots, and selectors; emergency stop 
switches; snap -acting switches; joystick 
controls; pulse counters; and power sup- 
plies. All products feature UL and inter- 
national approvals as well as ISO 9001 
certification. The 56 -page catalog con- 
tains ordering information, descriptions, 
illustrations, technical specifications, and 
prices. 

Fuuy Logic for Real World Design 
by Ted Heske and fill Neporent Heske 
Annabooks 
11838 Bernardo Plaza Court 
Suite 102A 
San Diego, CA 92128 
Tel: 619- 673 -0870 or 1- 800 -462 -1042 
Fax: 619 -673 -1432 
$49.95, including disk 

This engineering 
guide is written 
for designers of 
embedded systems 
that make use of 
fuzzy logic. The 
book provides 
step -by -step in- 
structions for de- 
signing fuzzy-log- 
ic systems, and its 

INFORMATION CARD companion disk- 
ette includes a C- 

language fuzzy kernel, complete with 
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directions for cross -compiling it for a 

variety of Motorola and Intel microcon- 
trollers. The diskette also contains all of 
the source code that is presented in the 
book. 

The first three chapters present an 
overview of fuzzy -logic history, termi- 
nology, and theory of operation. 
Subsequent chapters discuss engineering 
fundamentals, embedded -systems con- 
siderations, and hardware /software par- 
titioning. The book also discusses 
object -oriented fuzzy-logic design and 
C ++ implementation. A fuzzy -logic 
primer ties it all together. Appendices 
include a list of fuzzy-logic development 
tools and suppliers, and instructions for 
cross -compiling the fuzzy kernel for a 

variety of Motorola microcontrollers. 

Multimedia DSO Teaching Aid 
Metrix 
P.O. Box 332 
Brea, CA 92622 -0332 
Tel: 714- 992 -1239 
$10 
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The Metrix OX- 
8020 CD -ROM 
is an interactive, 
multimedia 
demonstration of 
how to use a digi- 
tal storage oscillo- 
scope (DSO). In- 
struction is pre- 

sented in French, English, German, and 
Spanish. Aimed at both teachers and 
students, the CD -ROM can be used for 
on- the -job or classroom instruction. 
Besides an introduction to the use of 
oscilloscopes to capture and store wave- 
forms, the CD -ROM demonstrates how, 
after acquisition, data can be manipulat- 
ed and displayed different ways, and how 
measurements can be output to plotters, 
computer files, and monitors. 

Although it uses the Metrix 0X8020 
25 
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digital storage scope as a model, the disk 
can be used with a PC alone. Minimum 
system requirements are a 486 multime- 
dia PC (with audio board), 8 megabytes 
of RAM, a video card, a CD -ROM 
drive, Windows 3.1, and at least 10 

megabytes of free hard -drive space. 

The Corporate Intranet: 

Create and Manage an Internal 

Web for Your Organisation 
by Ryan Bernard 
John Wiley & Sons, Inc. 

605 Third Avenue 
New York, NY 10158 -0012 
Tel: 1- 800 -225 -5945 
Web site: http: / /www /wiley.com /compbooks/ 

$29.95 

While many com- 
panies use the 
Internet to provide 
their outside cus- 
tomers with in- 
depth on -line in- 

""" formation, rela- 
tively few take 
advantage of in- 
ternal, or Intranet, 
Web sites. A cor- 

porate Intranet site is an inexpensive yet 
powerful alternative to other forms of 
internal communications. It is a secure, 
interactive network that allows employ- 
ees to instantly access, view, and con- 
tribute to live product- management doc- 
uments, regardless of what kind of com- 
puter is being used. 

This book shows Internet -savvy 
managers, marketers, and other commu- 
nications specialists how they can 
dynamically distribute and share vital 
information across their organizations - 
even reaching foreign subsidiaries and 
home -offices. It presents a practical 
overview of everything needed to allow a 

computer network to support an 
Intranet system. After introducing basic 
Web tools and technology, the book 
helps various departments within a cor- 
poration budget to plan and promote 
the Intranet. It explains how to provide 
outside employees with secure access, 

and how to create "public" and "private" 
channels to interface the Intranet with 
the Internet. Case studies from Sun 

26 Microsystems, Chevron Petroleum, 
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Digital Equipment, and Nortel enhance 
the text. 

Easy Calculator Math for 

Electronics 
by Larry R. Luchi 

Limelight Books 

Division of Tiare Publications 
P. 0. Box 493 
Lake Geneva, WI 53147 
Tel: 414- 248 -4845 
$17.95 plus $3 shipping and 
handling 

Easy 
Calculator 
Math 
For 
Electronics 

r 
t Lï; 

L,,,. A lu.fi. 
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This study guide 
helps readers make 
quick work of 
math problems in- 
volving electron- 
ics. It takes the 
reader through 
each required step 
in more than 30 
formulas used in 
electronics; topics 

include Ohm's Law, phase angles, com- 
ponent values for resonance, transistor 
characteristics, and much more. 

Each formula is carefully explained, 
with one or more step -by -step examples 
presented in an easy -view, easy- to -fol- 
low format. Explanations of terminology 
and theory are also included, along with 
diagrams to help readers understand the 
material. 

Coaxial Products Catalog #1905 
Pasternack Electronics 

P. 0. Box 16759 
Irvine, CA 92713 
Tel: 714- 261 -1920 
Fax: 714 -261 -7451 
Free 

/ 
t 
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This compact ca- 
lalog squeezes a 

wealth of infor- 
mation into its 
81 pages of small - 
print text. Fea- 
tured product 
lines include more 
than 20 different 
types of coaxial 
connectors, coax 

cable, adapters, cable - cutting and crimp- 
ing tools, four types of attenuators, 
adapters, breakouts, coaxial switches, 

patch cords, terminations, shorts, cable 
assemblies, directional couplers, power 
dividers, and twinax cables and connec- 
tors. The catalog includes photographs 
and pricing for single units as well as 

quantity discounts. 

Modern CMOS Circuits Manual 
by R. Al.:tilastoì 
Newnes 
an imprint of Butterworth -Heinemann 
225 Wildwood Avenue, Unit B 

P 0. Box 4500 
Woburn, MA 01801 
Tel: 617- 928 -2500 
$28.95 

MODERN 
CMOS 

,,IRCUITS MANUAL 

R M MARSTON 
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The first in a new 
series of circuit 
manuals from fre- 
quent Electronics 
Now contributor 
Ray Marston, this 
book examines op- 
erating principles 
and practical ap- 
plications of mod- 
ern medium -speed 

INFORMATION CARD and fast CMOS 
digital ICs. The 

informative, "how -to" text is accompa- 
nied by 470 carefully selected circuits, 
diagrams, graphs, and tables. Detailed 
descriptions of more than 120 modern 
CMOS ICs and their practical applica- 
tions are included. Aimed at design engi- 
neers and technicians, the book's clear 
layout and easy -to- understand explana- 
tions also make it a good starting point 
for students and hobbyists. 

Each chapter opens with an exami- 
nation of the basic principles of the 
subject, followed by the presentation of 
circuits and useful data. The first chap- 
ter describes and explains digital -IC 
basics, CMOS and TTL principles, the 
various CMOS sub -families, and the 
basic rules of CMOS usage. Chapter 2 

gives a practical introduction to CMOS 
fundamentals via the 4007UB IC, 
which can be used in both digital and 
linear applications. Subsequent chap- 
ters deal with modern logic circuitry, 
CMOS bilateral switches and data 
selectors, waveform- generator circuit- 
ry, clocked flip -flop and counter cir- 
cuits, ICs, special counter /dividers, 
data latches, registers, comparators, 
code converters, and specialized ICs 
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Function Generator Breakthrough! 

Introducing all new 
B +K Function 
Generators offering 
wider frequency 
bandwidths at new 
value pricing. 
Beats the competition 
big time! 

Product Features . . 

Proprietary integrated circuit doubles 
bandwidth for best performance and 
reliability. 

All the basic functions plus 
-Sine, Square and Triangle waves 
-TTL and CMOS outputs 
-Variable waveform symmetry 
-Variable DC offset. 

Made in the USA 
Manufactured in USA from 

domestic and imported parts. 

For the name of your nearest B +K distributor 
Call 1 -800- 462 -9832 

8am -5pm, CST, weekdays 

t 3 

:I 01 Op. `j 
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.I 

o 
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$499 
fofoHz 

Bandwidth Counter 
2MHz 

5MHz 

10MHz 

20MHz 

TTL CMOS SWP. AMIFM Price Model 
$229 4010 

$284 4011 

$369 4017 

\\h $499 4040 

Compete 
h` utds 

those 
$12 

cA1A1® BIC VifaVl 
MA)TEC INTERNATIONAL CORP. 
Domestic and International Sales 
6470 W. Cortland St., Chicago, IL 60635 
Tel: 312- 889 -1448 Fax: 312- 794 -9740 
Canadian Sales: DCS Electronics, Ltd. 
Tel: 905 -683 -4500 Fax: 905 -683 -8074 
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such as multiplexers and decoders. The 
final chapter presents a miscellaneous 
collection of CMOS circuits. 

Master Source -Book 1996 

Edition 2 

Industrial Computer Source 

P O. Box 910557 
San Diego, CA 92191 -0557 
Tel: 1- 800 -523 -2320 
Fax: 619- 677 -0898 
E -mail: industrial.computer@industry.net 
Web site: http://www.industry.net/ind- 
compsrc 
Free 

E- IA'QycTAIAL CßMPNEB 50YRCE' 

MASTER 

SOURCE -BOOK 
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This 192 -page cat- 
alog is filled with 
computer and net- 
work solutions, in- 
cluding software 
and complete inte- 
grated systems. 
Product categories 
include CPUs, 
chassis, rack enclo- 
sures, systems 
servers, embedded 

controllers, drive controllers, multi- 
media cards, monitors, CD and tape 
backup systems, diagnostics and develop- 
ment boards and software, analog and 
digital I/O products, PC instrumenta- 
tion, communications devices, software 
tools, and applications software. New 
product highlights include 166 -MHz 
Pentium CPUs and the GIRSystem 
chassis for EMI containment. Photo- 
graphs, descriptions, and prices are of- 
fered for each product, as well as dimen- 
sional outlines where applicable. The cat- 
alog also provides reference sections and 
product comparison charts. 

Error Coding Cookbook: 

Practical C /C++ Routines and 

Recipes for Error Detection and 

Correction 
by C. Britton Rorabaugh 
McGraw -Hill, Inc. 
11 West 19th Street 
New York, NY 10011 
Tel: 1- 800- 2- MCGRAW 
$50, including disk 

C. Benton KonaLuu,;li 

Practical C/C ++ 
not liatt and Kerlin, 

1:r...r D..I.Y,inn 
and Correction 

Ira 
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Unless you hap- 
pen to be an 
abstract mathe- 
matician, you're 
likely to get lost in 
the maze of error - 
correction coding 
that is a crucial 
element of any 
signal -processing 
or communicat- 

ions system. This book strives to simpli- 
fy the complexities of error coding. 

This non -theoretical guide clearly 
explains the error -coding process. It 
offers complete, step -by -step instruc- 
dons on how to select the most appro- 
priate code for your particular applica- 
tion, design the corresponding coders 
and decoders, and implement many of 
the most well -known and frequently 
used codes for error correction. The 
book's clear descriptions of each code 
are reinforced by worked -out examples 
and a brief review of only the necessary 
math. The accompanying disk provides 
access to ready -to -use C and C ++ pro- 
grams for generating hundreds of codes 
for error detection and correction. MI 

Q&A 
continued from page 16 

PIC Information 
OI've designed an electronic product that I 
think could be greatly improved by using 

PIC microcontrollers. To redesign, I need 

information about microcontrollers. If you 

have any information that you can share 
with me, I would greatly appreciate it. -T 
Z., Easton, PA. 

A Go straight to the horse's mouth and 
get a set of PIC manuals (including 

the Embedded Control Handbook) from 
Microchip, Inc., 2355 West Chandler 
Boulevard, Chandler, AZ 85224 (Tel: 
602- 786 -7200). Also take a look at their 
Web page, http: / /www.microchip.com, 
and Don Lancaster's web page, 
http: / /www.tinaja.com. Don Lancaster 
is our "Tech Musings" columnist, and he 
has written a lot about PICs. 

Other than the manuals, there's no 
general book about PICs as far as we 

know. If you're entirely new to micro - 
controllers, you may want to start with 
the 8051 family simply because good 

28 textbooks are available. One of the best 

is The 8051 Microcontroller, by Kenneth J. 
Ayala, published by West; any bookstore 
should be able to order that for you. If 
you go with an 8051- family controller, 
consider the Philips 87C750; it's cheap 
(under $5) and a development kit that 
attaches to your PC is available from 
Philips for less than $100. 

We've Been Surpassed 
In the Jul) - installment of "O& :A" (see 

page 14), a reader asked how to light 
either a red or a green LED at the flip of 
a single SPST switch. We published a 

circuit with 3 resistors and a transistor. 
Several readers wrote in with simpler 

FIG. 3 -THIS SIMPLER SOLUTION to the 
switch- operated LED problem takes advan- 
tage of the fact that red LEDs have a lower 
voltage drop than green ones. 

solutions. Figure 3 shows the simplest, 
submitted by D. L. Bare of Kirby, 
Wyoming. Red LEDs have a lower volt- 
age drop than green ones, so if you con- 
nect red and green LEDs in parallel, 
only the red one lights. 

Mr. Bare points out that the voltage 
of an LED is directly related to the 
amount of energy in each photon - 
higher at shorter wavelengths of light. 
Thus infrared LEDs take the lowest 
voltage, and blue LEDs, the highest. 
The moral? Never connect LEDs in 
parallel -if there's even a slight differ- 
ence in wavelength, the lower -wave- 
length LED will take all the current. 

Thanks to everyone who wrote in! 

Writing to Q &A 
As always, we welcome your ques- 

tions. The most interesting ones are 
answered in print, usually within 9 

months. Please be sure to include plenty 
of background information (we'll short- 
en your letter for publication). If you are 
asking about a circuit, please include a com- 

plete diagram. We regret that due to the 
volume of mail, we cannot give personal 
replies. al 
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The Four -Year Electronics Degree 
Program That Really Hits Home! 

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

NoWs the time to prepare for a profitable career. 

We've lowered the cost of 
higher education. 

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

Bachelor of Electronics Engineering 
Technology degree today ... and 
prepare yourself for a high -paying 

electronics career ... without quitting 
your job or ever leaving your home. 

Because World College, an affiliate of 

the Cleveland Institute of Electronics, 

offers you the total flexibility of indepen- 

dent study programs proven effective for 

people like you who truly want to suc- 
ceed! World College independent study 
lessons help you build valuable skills 

Mail /Fax Today 
or Call 

1- 800 -696 -7532 

step -by -step, and expert instructors are 

personally available to you with a toll -free 

call. What a way to earn an education! 

A world of opportunity. 
Where is your career headed? 

With a four -year bachelor's degree 
from World College, you call the shots, 

choosing from incredible, high -paying 

opportunities in electronics, tele- 
communications, computer, electrical 
power, and many other growing fields. 

World College gives you the skills, 

the knowledge, the power to take 

advantage of your best opportunity in 

electronics. And you can do it all at 

your own pace! 

Without leaving home. 
World College continually works 

to provide its students with the most 

advanced education tools. From the 

latest equipment and reference books 

to- breakthrough computer -simulated 

experiments, students are exposed to 

the latest technological advancements. 
All the equipment, parts, and soft- 

ware you need are included in your 

affordable tuition, including more than 

300 hands -on lab experiments you 

can complete in your home. 

Choose your own pace. 
Earn your bachelor's degree 

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

College only as you complete the 

upper -level semesters close to 

graduation. The faster you make it 

through, the less you pay. So you 

have an incentive to make your future 

happen quickly - yet the freedom 

to choose your own pace! 

Send today for your FREE 

course catalog -- and give yourself that 
future you've always wanted - 
with an electronics degree education 
from World College. 

Take charge of your future in electronics. 

Four Powerful Reasons 
To Connect With 

World College Today: 

1. 

2. 
3. 
4. 

Earn your four -year 
degree! 

Self -paced 
training! 

Independent study in 
your home! 

Expert 
instruction! 

Give Me The 
Power! 
Send me a FREE 
World College course 
catalog today! 

(Please Print Neatly) 

Name 

Address 

City 

State. Zip 

Phone 
L 

Age 

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

or call 
1- 804 -464 -4600. 

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

líci<cc(Fi 
WORLD 
C O L L E G E 

Lake Shores Plaza 
5193 Drive, Suite 113 

Virginia Beach, VA 23455 -2500 

Affiliated with 
Cleveland Institute of Electronics 

L WAE38 J 
www.americanradiohistory.com

www.americanradiohistory.com


32 

RETAILERS THAT SELL OUR MAGAZINE MONTHLY 

Alaska 

Frigid North Co. 
1207 W 36th Avenue 
Anchorage, AK 99503 

Arizona 

Dalis Electronics 
2829 E. McDowell Road 
Phoenix, AZ 85008 

California 

California Electronics 
221 N. Johnson Ave. 

El Cajon, CA 90202 

Signal Electronics 
22307 Ocean Avenue 
Torrance, CA 90505 

Ford Electronics 
8431 Commonwealth Avenue 
Buena Park, CA 90621 

All Electronics 
14928 Oxnard Street 
Van Nuys, CA 91411 

Gateway Electronics of CA 
9222 Chesapeake Drive 
San Diego, CA 92123 

Mac's Electronics 
191 South "E" Street 
San Bernardino, CA 92401 

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 

Marvac Dow Electronics 
980 S. A Street 
Oxnard, CA 93030 

Kandarian Electronics 
1101 19th Street 
Bakersfield, CA 93301 

Whitcomm Electronics 
105 W Dakota #106 
Clovia, CA 93612 

Marvac Dow Electronics 
265 -B Reservation Road 
Marina, CA 93933 

Minuteman 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 

The Radio Place, Inc. 
5675 -A Power Inn Road 
Sacramento, CA 95824 

HSC Electronics 
4837 Amber Lane 
Sacramento, CA 95841 

Colorado 

Gateway Electronics of CO 
2525 Federal Blvd. 
Denver, CO 80211 

Centennial Electronics 
2324 E. Bijou 
Colorado Sps., CO 80909 

Connecticut 

Signal Electronics Supply 
589 New Park Avenue 
W. Hartford, CT 06110 

Cables & Connectors 
2198 Berlin Turnpike 
Newington, CT 06111 

Electronic Service Prod. 
437 Washington Avenue 
North Haven, CT 06473 

Florida 

Sanyca Electronics 
596 NW 99th Ct. 
Miami, FL 33172 

Georgia 

Norman's Electronics, Inc. 
3653 Clairmont Road 
Chamblee, GA 30341 

Illinois 

Tri State Elex 
200 W. Northwest Hwy. 
Mt. Prospect, IL 60056 

Maryland 

Mark Elec. Supply Inc. 
5015 Hertel Place 
Beltsville, MD 20705 

Amateur Radio Center 
1117 West 36th Street 
Baltimore, MD 21211 

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 Road 
Livonia, MI 48150 

The Elec. Connection 
37387 Ford Road 
Westland, MI 48185 

Elec. Parts Specialists 
711 Kelso Street 
Flint, MI 48506 

Minnesota 

Acme Electronics 
224 Washington Avenue N. 

Minneapolis, MN 55401 

Missouri 

Gateway Electronics Of MO 
8123 -25 Page Blvd. 
St. Louis, MO 63130 

William Elec & Ind Supply 
803 Davis Blvd. 
Sikeston, MO 63801 

New Jersey 

Lashen Electronics Inc. 
21 Broadway 
Denville, NJ 07834 

New York 

Sylvan Wellington Co. 
269 Canal Street 
New York, NY 10013 

R &E Electronics 
4991 Rt. 209 
Accord, NY 12404 

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 

Pennsylvania 

Business & Computer Bookstore 
213 N. Easton Road 
Willow Grove, PA 19090 

Texas 

Mouser Electronics 
2401 Hwy. 287 N 

Mansfield, TX 76063 

Electronic Parts Outlet 
17318 Highway 3 

Webster, TX 77598 

Washington 

Amateur Radio Supply Co. 
5963 Corson Ave., Ste 140 
Seattle, WA 98108 

Wyoming 

Chris Supply 
2007 S. Douglas Hwy., Ste. C 
Gillette, WY 82716 

If you'd like to sell our magazine in your store, 
please circle 210 on Free Information Card. 

www.americanradiohistory.com

www.americanradiohistory.com


utomated Parts Tray ... 

Stepper motors are simulta- 
neously exciting and intim- 
idating for the hobbyist. There's 

something fascinating about a preci- 
sion device with so many uses. That 
fascination dampens, however, when 
you consider the logistics of obtaining 
steppers, not to mention the hard- 
ware and software required to drive 
them. Wouldn't it be nice to see a 
complete project using parts ob- 
tainable in small quantities at low 
cost? 

Well, this project does just that. Using 
a readily available 5 -volt stepper 
motor and a handful of common 
parts, we'll create a computer -con- 
trolled device called the Automated 
Parts Tray (APT). Using a short and sim- 
ple QBasic program, APT demon- 
strates the principles of optimizing PC- 
board assembly. APT uses a stepper - 
controlled rotating parts bin along 
with a graphical display of PC -board 
component locations to help ensure 
that the right parts are inserted in the 
right spots on the board in optimal 
order of assembly. 

APT can handle boards up to 6 x 8 

inches. In addition, the project can be 
expanded easily to include closed - 
loop control. Further, it can even be 
used as the basis for a mini PC -board 
drilling system. (Those enhancements 
will be presented in future articles.) 
Best of all, you don't need a lot of 
money or special mechanical skills. All 

key parts are readily available from a 
single, well -established mail -order 
source, and parts cost about $30. 

BUILD THIS 

AuTolwxrlc 
PARTS TRAY 
Learn how to use stepper motors, 
and build a great system that 
simplifies PC -board assembly 
in the process. 

All about APT. APT is a simplified 
adaptation of a semi -automatic 
electronics manufacturing system 
that has been in commercial use for 
years. The system is semi -automatic in 
that an operator must manually pick 
up and insert each part, but the actu- 
al part and its location are automat- 
ically determined and displayed. 

In the commercial version, a series 
of trays are stacked vertically, like pies 
in a dessert display in a diner. Each 
tray contains several bins. The mecha- 
nism is such that all bins but one are 
covered. The cover can be visualized 
as a pie from which one slice has 
been removed. The area of the re- 
moved slice corresponds to the ex- 
posed bin. Each bin contains a 
specific part (a 10K resistor, a 2N2222 
transistor, and so on). 

JAMES J. BARBARELLO 

The PC board being assembled 
mounts in a holder in front of the oper- 
ator. To prepare for a part to be inser- 
ted, an X -Y table under the PC board 
moves a solid -state light source (a 
high- intensity LED or low- intensity 
laser) directly under a hole in the PC 
board. where one lead of the part to 
be inserted will go. Then a parts tray 
rotates so the bin containing the cor- 
rect part is exposed. The operator 
takes a part from the tray and inserts it 
into the position indicated by the 
lighted holes. 

Our version contains one tray with 
twelve bins. However, the software 
can accommodate tray changes 
during parts insertion, thereby afford- 
ing an unlimited number of bins. And 
instead of using a mechanically com- 
plicated X -Y table and solid -state light 

R9 - 1O0 Ohms 
Part i in PIN: 1 

SUPPER cONTROLLi[R. V951o03 - JJß 

Fig. 1. The automated- parts -tray screen displays a grid overlaid with mounting holes 
for each component. The current component is highlighted. 33 
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source, our version displays a graph- 
ical replica of the PC board, all com- 
ponent holes, and a special repre- 
sentation of where the current part 
should be inserted. Figure 1 shows an 
example. 

The mechanics of this project are 
quite simple, for two reasons. One is 

our use of an easily obtainable rotat- 
ing "Lazy Susan" tray available any - 
where kitchen products are sold. (We 

had good luck with a Rubbermaid 
brand tray.) Second is that we control 
tray movement using a direct -drive 
system, thereby eliminating the need 
for lead screws or gears. So let's get 
started. 

The Stepper and Drive Circuit. The 

stepper motor is a two- phase, four - 
wire type. It consists of a permanent - 
magnet rotor and iwo field coils, as 
shown in Fig. 2. Table 1 lists the specifi- 
cations for the selected motor. When 
the field coils are switched in the 
proper sequence, they attract the ro- 
tor. pull it to a precise position, and 
hold it there. By energizing coils A and 
B in the sequence shown in Table 2, 

the rotor will move precisely 7.5 °, 
which amounts to 48 discrete steps 
through its rotation. 

!n Table 2, note that the four inner 
columns represent two things: The 
motor winding leads (A, A ", B, B"), and 
the PC parallel -port pin numbers that 
control those leads. Those numbers 
correspond to the pin numbers shown 
in the schematic (Fig. 3). Pin 2 repre- 
sents the least- significant bit, and Pin 5 
represents the most -significant bit. 
Column six of Table 2 shows the deci- 
mal value that should be written to 
the port to achieve the desired bit 
pattern for each step in the se- 
quence. 

As shown in Fig. 3, it doesn't take 
much in the way of electronics to 
drive a stepper. The circuit contains 
four identical functional blocks. The 

Fig. 2. A two- phase, four -wire stepper 
motor consists of a permanent- magnet 

34 rotor and two field coils. 

TABLE 1- STEPPER MOTOR SPECIFICATIONS 

Item 

Motor 
Size 

Weight 
Electrical 
Resolution 
Shaft 
Mounting Holes 
Torque 

Description 

Bipolar (2 phase) AIRPAX stepper motor (LB2773 -M1) 
2.25 (D) x 0.99 (H) inches 

0.61 lb 

5 -volts DC, 800 mA, 6.25 ohms 
7.5 degrees /step 
0.25 (D) x 0.75 (L) inches 
Two 0.2 -inch mounting holes, spaced 2.6-inches apart 
100 g -cm (detent), 1080 g -cm (holding) 

TABLE 2- MOTION CONTROL SEQUENCE 

STEP A(5) B *(4) B(3) A *(2) Decimal 

1 1 0 1 0 10 

2 0 0 1 1 3 

3 0 1 0 1 5 

4 1 1 0 0 12 

o 

R7 
2.2K 
1M 

1Nr 
R8 

2.2K 

R1 

1000 

>+ 

!15vI 

R2 
1000 
1M 

Q1 

MJE3055T 
R5 

1000 
Vh 

03 
MJE2955T 

02 
MJE3055T 

R3 
1000 
'M 

Q4 
MJE2955T 

R6 
1000 

q.".)6 
PN2222 

J1 

(TO 
PARALLEL 

PORT) 

R15 
2.2K 
V1 

R9 
1000 

R13 
1000 

R10 
1000 
1N 

MJE3055T 

R11 
10052 

Q8 
MJE3055T 

R14 

09 
011 MJE2955T 

PN2222 

1000 

Q10 
MJE2955T 

1 
R16 
2.2K 

+5V 

R12 
10052 

012 
PN2222 

Fig. 3. The driver circuit allows a standard PC parallel port to alter the direction of 
current flow in both windings of the stepper motor according to the states of the four 
inputs. 

purpose of each block is simply to 
provide a path from one end of a 
motor winding to either +5 volts or 
ground. By alternately switching the 
polarity of the voltage applied across 
the windings, we can cause motion to 
occur. 

To sob how that works, let's concen- 
trate first on the block that controls the 
A lead. That block contains Q1, Q3, 
and Q5, along with the associated 
resistors. If pin 5 of J1 goes high, Q5 
conducts, bringing its collector near 
ground. That in turn forward- biases 

Q3, which brings its emitter near 
ground. Of course, VcE of both Q5 and 
Q3 depends on the current being 
drawn by the load. 

Now let's examine the block that 
controls the A* lead, including Q8, 
Q10, and Q12, and the associated re- 
sistors. If pin 2 of J1 goes low, the col- 
lector of Q12 goes high. That in turn 
causes Q8 to conduct, and 010 to 
remain off. So, with A low and A' high, 
a current path has been established 
through Q8, coil A of the stepper 
motor, and 03. 
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J1 

FUTURE OPTICAL 
ENCODER INPUT 

R1- 
R7- 

-R4- 
R8- 

R9- 
-R15- 

-R12- 
-R16- 

R3 

02 

- R2 -- 

R604n - 
R5 

Rio 

'j¡ 
R1 1107 

A 

+5V 

GND 

B 

Á 

Fig. 4. Mount all components as shown here. A future installment will show how to use 
the optical encoder inputs. 

2 3/4 INCHES 

Use this foil -pattern when etching the PC board. 

Moving the Stepper. By driving in- 
put pins 2-5 in the proper sequence, 
we can cause motion to occur. We've 
already seen the motion -control se- 
quence in Table 2. The question now is 

how to deliver that sequence in a for- 
mat acceptable to the motor. The 
code fragment in Listing 1 shows how. 
Note that we sequentially output the 
decimal values from column six of Ta- 

ble 2, with a delay of about 150 ms 

after each. The delay is required to 
accommodate the mechanical iner- 
tia of the stepper motor. Without the 
delay, the control sequences would 
arrive from the PC so fast that the 
motor would simply sit there and chat- 
ter! 

Power Considerations. Many step- 
per -motor control circuits use a cur- 
rent- limiting resistor to prevent exces- 

LISTING 1- 
MOVING THE STEPPER 

OUT 888, 10 GOSUB DELAY 
OUT 888, 3 : GOSUB DELAY 
OUT 888, 5 : GOSUB DELAY 
OUT 888, 12 : GOSUB DELAY 

END 

DELAY: 
START! = TIMER 
WHILE (TIMER- START!) < 0.15 WEND 
RETURN 

sive current from causing the motor to 
overheat. In our circuit, the relatively 
large current demand of the motor 
causes o measurable voltage drop 
across the power -providing transistors 
(!n the preceding example, Q3 and 
08). Each will have a 'BE drop ap- 
proaching 1 volt. Therefore, the step- 
per motor coil sees a net of only about 
3 volts. With a coil resistance of 6.25 - 
ohms, the current provided is then 
3/6.25, or about 480 mA. That is well 
within the motor's dissipation ca- 
pability, so no current -limiting resistor 
is required. 

The tradeoff, of course, is that the 
motor provides less than maximum 
torque. That's acceptable in our ap- 
plication, but it might not be in others. 
You could increase torque by increas- 
ing the supply to six volts without modi- 
fying the circuit. You might be 
tempted to increase the supply to 
seven volts to offset the VBE drops in 
the transistors and provide full power 
to the coils. That increase is not rec- 
ommended, however, as you will ex- 
ceed the motor's ability to dissipate 
heat, leading, naturally enough, to 
overheating. 

We calculated current demand of 
each coil in this circuit configuration 
as about 400 mA. That implies that a l- 
amp power supply should be suffi- 
cient. However, depending on the ac- 
tual VBE drops across the transistors, as 
well as variations in the motor coils, 
that value could increase to lamp or 
even more. To provide a margin of 
safety, we recommend use of a 1.5- or 
2 -amp power source. 

There are many sources for new 5- 
volt, 1.5-2 amp power supplies. How- 
ever, you can save a bundle by buy- 
ing surplus. For example, some 
suppliers sell suitable power supplies 
for less than $10. A potential draw- 35 
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Fig. 5. The rotating tray -the complete assembly is shown in a, and the ball -bearing 
ring in b. 

Fig. 6. Finding the center of the tray 
using a protractor and a straight edge; 
the point where the lines cross is the 
center of the circle. 

back of that type of supply is that it 

may require a minimum load at all 
times. If that minimum isn't met, volt- 
age may rise, for example, to about 
5.3 volts. That presents no problem in 

our application. 

Construction. Begin construction 
with the motor -control circuitry. A PC 

board layout accompanies this arti- 
cle; the parts -placement diagram 
appears in Fig. 4. Install the sixteen 
resistors first. Then install the eight 
TO -220 package transistors, ensuring 
both that you install the MJE3055s and 
MJE2955s in the right positions, and 
that they have the correct orientation. 
Next install the four TO -92 transistors 
(Q5, Q6, Q11, and Q12), again with the 
proper orientation. Now remove the 

36 connectors (if any) on the ends of the 

various diameters; to be consistent 
with our prototype, try to obtain one 
that has about a 10 -inch diameter. 
Figure 5 -a shows a bottom view of a 
typical tray. It has a concentric ring 
that is press -fit under four equally 
spaced tabs. Under the ring is a ball - 
bearing assembly, as shown in Fig. 5- 

- b. Holding the tray firmly, distort the 
concentric ring so it can slip past one 
of the tabs. Then slide the ring free of 
the tray and discard the ring. Remove 
the ball- bearing assembly and save it. 

Now we have to find the exact cen- 
ter of the tray. That is most easily ac- 
complished with a center finder. If you 
don't have one, you can use a clear 
plastic protractor and a straight edge. 
As shown in Fig. 6, place the two cor- 
ners of the protractor against the in- 
side lip of the tray and draw a line 

Fig. 7. Use this pattern to create the bins. 
of the tray minus three -quarters of an inch. 

stepper motor leads, and connect 
them to the appropriate points on the 
PC board. Attach the positive and 
negative power supply leads to the 
PC board. 

Now let's look at the mechanics, 
starting with the tray. Trays come in 

The length of a side is given by the radius 
You'll need twelve of these. 

from the center marker on the straight 
portion of the protractor through the 
90° indicator on the protractor's arc. 
Do the same thing at three or more 
locations on the tray. Where the lines 
cross is the exact center of the tray. (In 

geometric terms, each protractor 
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PARTS LIST FOR THE 
AUTOMATIC PARTS TRAY 

RI -R6, R9-R14 -100 -ohm, 1/4-watt 
resistor 

R7, R8, R15, R16 -2200 -ohm, %4- 

watt resistor 
Ql, Q2, Q7, Q8- MJE3055T NPN 

transistor, TO -220 case 
Q3, Q4, Q9, Ql0- MJE2955T PNP 

transistor, TO -220 case 
Q5, Q6, Q11, QI2- PN2222 NPN 

transistor, TO -92 case 
.11 -DB -25 connector, female, PC- 

mount 
5 -volt DC, 6.25 -ohm coil, bipolar 

stepper motor (Airpax LB82773- 
Ml; JAMECO 117954 or 
equivalent); PC board; 5- volt/2- 
amp power supply (JAMECO 

'407326, 109276, or equivalent); 
2.5 -mm female power jack; 2.5- 
mm male power plug; Universal 
shaft coupler (JAMECO 106606 or 
equivalent) (2); Rubber coupler 
(JAMECO 106622 or equivalent); 
"Lazy Susan" tray (Rubbermaid or 
equivalent, 10 -inch diameter); 
1/4-20 x 11/2-inch machine bolt; 1/4 

-20 nut (2); 13/4 x 4 -inch 
aluminum or plastic panel; #4 
sheet metal screws (4); #6 or #8 
sheet -metal screws (2); 24 x 36- 
inch piece of "Oaktag" or poster 
paper; 1/2-inch plywood; 1/4-inch 
Luan mahogany plywood; glue, 
nails, DB -25 extension cable, 
older, wire, etc. 

: The following are available 
from James J. Barbarello, 817 
Tennent Road, Manalapan, NJ 
07726: PC Board; APT-PC 
($12.00). Software including 
source and executable code for all 
software in the series, sample data 
files, and an enhanced version of 
the APT software (including the 
optical encoder application); APT - 
S ($12.00). All prices include 
shipping. International orders add 
$5.00 (U.S. funds only). NJ 
residents must add appropriate 
sales tax. The author will accept 
phone calls 6 -8:00 PM EST., 
Monday through Friday ONLY 
(908 -536 -5499). The author will 
gladly answer written questions if 
accompanied by a self -addressed 
stamped envelope. 

edge is a chord, and the line you 
draw is a perpendicular bisector of 
that cord. Perpendicular chord bisec- 
tors are, by definition, along a radius, 

LISTING 2- STEPPER CONTROL PROGRAM 

REM** STEPPERS.BAS (c) 1995, JJ Barbarello 
REM" V951007 
CLS : DEF SEG = 64: DEFINT A: add = 888 
DIM a(4): a(1) = 5: a(2) = 3: a(3) = 10: a(4) = 12 

abinold = 1: ainit = 12: OUT add, ainit 
COLOR 15, 1: LOCATE 2, 1: PRINT SPACE$(79) 
LOCATE 2, 26: PRINT "APT STEPPER CONTROLLER TESTER" 
COLOR 7, 0: LOCATE 10, 20: PRINT "Position Tray At Bin 1, then press Enter" 
waitforenter: 
a$ = INPUT$(1) 
IF a$ <> CHR$(13) THEN SOUND 800, 1: SOUND 500, 1: GOTO waitforenter 

LOCATE 10, 20: PRINT SPACE$(40) 
loop0l : 

LOCATE 10, 27: PRINT "TRAY CURRENTLY AT BIN: "; abinold 
LOCATE 20, 10: PRINT SPACE$(60) 
LOCATE 20, 23: LINE INPUT "Which Bin (1 -12, Enter to end)... "; abin$ 

IF LEN(abin$) = 0 THEN END 
abin = VAL(abin$): IF abin < 1 OR abin > 12 THEN BEEP: GOTO loop0l 
abin2 = abin: IF abin2 < abinold THEN abin2 = abin2 + 12 
asteps = abin2 - abinold 
SELECT CASE asteps 

CASE 1 TO 6 
Io= 1:hi_4: steps =l 

CASE IS > 6 

to = 4: hi = 1: steps = -1: asteps = 12 - asteps 
CASE IS < 0 

to = 4: hi = 1: steps = -1: asteps = -asteps 
END SELECT 
OUT add, ainit 
bin = abinold 
FOR i = 1 TO asteps 
FOR j = to TO hi STEP steps 
OUT add, a(j) 
IF i > 1 AND i < asteps THEN delay = .075 ELSE delay = .125 
start! = TIMER 
WHILE (TIMER - start!) < delay: WEND 
NEXT j 

bin = bin + steps 
SELECT CASE bin 

CASE IS = 0 
bin = 12 
CASE IS = 13 

bin = 1 

CASE ELSE 
END SELECT 
LOCATE 10, 27: PRINT "TRAY CURRENTLY AT BIN: "; bin; SPACE$(2) 
SOUND 625, 1 

NEXT i 

IF steps = -1 THEN 
OUT add, a(lo) 
ainit = a(lo) 
ELSE 
ainit = a(hi) 

END IF 

start! = TIMER 
WHILE (TIMER - start!) < 1: WEND 
OUT add, 0 

abinold = abin 
GOTO loop0l 
END 

and therefore cross the circle's cen- center of the tray. Obtain a 1 -20 ma- one nut on the screw and insert the 
ter). chine screw at least 11/2-inch long, screw into the drilled hole from the 

Drill a 1/4 -inch diameter hole in the and two 1/4-20 machine nuts. Thread top of the tray. Now thread the other 37 
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1 -1/2" DIA. HOLE 
(CENTERED) i 

3/4" x 1" x 2 -1/2" 
BLOCKS 

CENTERED 
AROUND HOLE, 2 -1/2" 

APART FROM EACH OTHER 

Fig. 8. One -half inch plywood serves well in building the case. The blocks on the 

underside hold the stepper motor, and the slot in the rear panel is for a mounting plate 

that connects power and the parallel port. 

1/4" THICK SQUARE THAIS 
1/2" LARGER THAN THE 

DIAMETER OF THE 
BALL BEARING RING 

Fig. 9. The spacer provides clearance for the shaft -cpupling mechanism. 

nut onto the screw locking it in place. 
Do not tighten the nuts at this point, as 

the protruding length of the screw will 

be adjusted later. 
The next task is to make the twelve 

bins. Figure 7 shows a pattern for one 

bin. Note that all dimensions are con- 
stants, except the length, which is de- 
fined as R -3/4-inch. Measure the 
inside diameter of the tray and divide 
by Iwo to obtain the radius. For exam- 
ple, the author's prototype used a 

101/2-inch diameter tray, and 101/2/2 - 
3/4 = 4.5- inches. You can make the 
bins from thin aluminum, wood, plas- 
tic, or other materials. An effective al- 
ternative is poster paper (commonly 
called "Oaktag" paper). Its easy to 
work with, has the thickness of about 
five normal sheets of paper, and is stiff 
enough to hold the required bends. 

Using the length calculated for your 
tray, cut twelve blanks. Fold the four 
flaps upward, being careful to fold 
them straight and along the lines indi- 
cated on the pattern. Secure the tabs 
with transparent tape. When all 
twelve bins are complete, arrange 
them in a circle and secure them to 
one another where they meet with 
additional transparent tape. With 
careful assembly, the bins should fit 
snugly into the tray. However, an exact 
fit isn't necessary. The requirement is 

for twelve approximately equal bins in 

an assembly that won't rotate inside 
the inner lip of the tray. 

Building the Case. Now we're ready 
to build the case. We used 1 -inch 
plywood for our prototype. Form a 
square box with a closed top and an 
open bottom, as shown in Fig. 8. Side 
dimension S should be' -inch larger 
than the outside diameter of the tray, 

plus twice the thickness of the materi- 
al you're using for the case top cover. 
For example, with our 101/2-inch tray 
and 1/2 -inch plywood for the cover, 
S = 10.5 + 0.5 + 2 x 0.5 = 12 inches. 

A good material for the box top is1 /4- 

inch luan mahogany plywood. Draw 
a line through diagonal corners and 
mark the point where the lines cross. 
Draw a line through the center per- 
pendicular to the sides. Draw two par- 
allel lines on either side of that one, 
each 11/4 -inch from the first line. You 

should end up with two lines strad- 
dling the centerline of the top, and 
21/2-inches from each other. 

Drill or otherwise form a 1Y2 -inch 
hole at the center of the top. The ac- 
tual diameter or shape is not critical, 
as long as the opening is at least 1 

inch in diameter. Now prepare two 3/4 

x 1 x 21/2-inch blocks. Attach the Iwo 
blocks to the underside of the top and 
along the two parallel lines drawn 
previously. Screw or glue the blocks in 

place. 
Measure the diameter of the ball - 

bearing assembly (BBA) shown in Fig. 

5 -b. Add' /2 -inch to that amount, and 
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Fig. 10. The top cover is the same size as the base, and has a wedge- shaped cutout to 
allow access to the current bin. 

call it L. Cut a piece of 1/4 -inch material 
into a square, with sides of length L, to 
form a spacer. Form a 11/2 -inch open- 
ing similar to that formed in the top 
and secure the spacer to the top of 
the case. Align the BBA to the spacer 
so it is concentric with the center hole, 
as shown in Fig. 9. After that's done, 
staple or otherwise attach the BBA to 
the spacer. 

Create a centered rectangular 
opening 1 x 31/2 inches in the rear 
side as shown. Then make a cover of 
plastic or metal and mount J1 to the 
cover. Also mount a power connector, 
and attach the cover to the rear pan- 
el with #4 sheet metal screws. 

Using the value of S calculated ear- 
lier, build a cover, as shown in Fig. 10. 

The height should be 21 inches. Do 
not drill a center hole; instead, form a 
wedge- shaped cutout as shown in 
Fig. 10. Using a 30 -60 triangle, draw 
Iwo lines from the center to one end, 
forming a pie shaped wedge. Fatten 
the wedge by drawing lines parallel 
to the first two lines, but 1/4 -inch farther 
out. Extend the two lines down the 
front side and then connect them, for- 
ming a rectangle. Then, to trim the 
sharp edge of the wedge, draw a line 
3/4 -inch from the center. Cut out the 
wedge. 

Final Assembly and Checkout. To 

finish up we need to mount the step- 
per motor and connect its shaft to the 
1/4 -20 bolt with a flexible coupling. 
Start by centering the tray on the case 
bottom. Hold it in place temporarily 
with masking tape. Position the motor 
against the blocks with the shaft of the 
motor facing the bolt. If the motor has 
a gear attached, remove and dis- 
card it. Adjust the bolt's depth as nec- 
essary so it and the shaft almost touch. 
Position the motor so the bolt and 
shaft are concentric, and mark the 
position of the two mounting holes. 
Attach the motor to the blocks with #6 
or larger sheet -metal screws. Remove 
the masking tape. 

Attach one shaft coupler to the 
motor shaft, and another to the bolt. 
Place a rubber coupler in one of the 
shaft couplers, and loosen the nuts 
holding the bolt. Mate the Iwo cou- 
plers. Adjust the bolt depth so the tray 
floats 3/46 to 1/6 -inch above the BBA. The 
object is to minimize drag, but allow 
the bearings to come into use if the 
tray tips slightly from uneven weight 
distribution. Tighten the nuts to secure 
the bolt. 

Attach the power connector and 
the DB -25 connector to the parallel 
port of your PC using an appropriate 

cable. Mark the front flap of one of the 
bins as "1," and place numbered slips 
of paper in each bin, beginning with 
bin 1 and going counter -clockwise. 
Place the bin assembly in the tray so 
bin 1 is accessible through the wedge 
cutout in the top. 

Type the test program shown in List- 

ing 2 into QBasic. Center bin 1 in the 
opening and run the program. As you 
select different bins, the tray should 
rotate to show the appropriate bin 
through the opening. 

That's it for this installment. Next time, 
we'll present the general -purpose APT 

program, show how to create the AS- 

CII data file for a PC board, and use 
the program to populate the stepper 
controller's own PC board. We'll also 
show how to add an optical encoder 
that can provide position feedback 
for the stepper motor. S2 
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SKIP CAMPISI 

Have you ever tried to measure 
accurately a low -value resis- 

tance, only to find that your 
test leads had a higher resistance 
than the device you were measuring? 
Even with a meter capable of nulling 
outthe lead resistance, the null is nev- 
er stable due to the hooks or clips 
used for the connections. 

The Milliohm Adapter was specially 
designed to get around that problem 
and to do it with an accuracy of ± 1% 

for readings over a range of 10 mil - 
liohms (0.01 ohms) to 5.0 ohms. Used 
with a 41/2-digit DVM, the adapter can 
resolve resistances as low as 10 micro - 
ohms, and be able to measure the 
resistance of a short length of hookup 
wire! Checking switch- contact resis- 

tance is a breeze with the adapter 
plugged into your DVM. 

When measuring a resistance be- 
low 1.0 ohm, the leads of a resistor 
contribute significant error to the 
reading. Thus, a novel circuit ap- 
proach was taken in designing the 
adapter. To generate an output -sig- 
nal voltage high enough to be mea- 
sured easily, a current of about 1.0 

ampere is desirable. That current 
could easily fry some circuit compo- 
nents and damage the unit under 
test. However, by applying a low duty - 
cycle, 1.0- ampere pulse, no damage 
will occur. By using Kelvin voltage sens- 
ing probes right at the connections to 
the resistance, all of the other voltage 

Build This 

MILLI -EHM 
ADAPTER 

Extend the range of your DMM 
down to the milliohm level with this 

inexpensive, easy -to -build adapter. 

drops due to the 1.0- ampere pulsed 
current in the other leads are essen- 
tially eliminated. 

About the Circuit. The schematic 
diagram (Fig. 1) for the adapter can 
be partitioned into four sections: 
power supply, oscillator, current 
source, and peak detector. The Rx (re- 

sistance to be measured) is con- 
nected between BPI and BP2, and 
with the 1.0- ampere pulse applied to 
RX, the resulting output transfer func- 
tion appearing at J1 is 1.0 ohms -per- 
volt output to the DVM. 

The power supply consists of IC2, a 
78L12 voltage -regulator chip that 
provides regulated + 12 volts to the 
circuit, and a 2N2222 transistor, Q2, 
which provides - 0.7 volts to IC3 and 
a virtual power ground to the rest of 
the circuit. Transistor Q2 is used as a 
diode -connected transistor; that type 
produces only half of the ripple volt- 
age that would appear if a standard 
rectifier were used. Battery B1 is user 
selectable and, although 18 volts is 

specified in the schematic diagram, it 

also can be any voltage source from 
15 -volts DC to 25 -volts DC. For exam- 
ple, two series -connected 9 -volt bat- 
teries sill power the adapter quite 
nicely. Further, note that the prototype 
shown in the photos does away with 
B1 entirely; it uses a 117 -volt AC power - 
pack adapter rated at 17.4 -volts DC 
at 50 mA plugged into a jack on the 
instrument. Power switch S2 was not 
used on the prototype. 

A TLC555 CMOS timer, ICI, is config- 
ured as an astable multivibrator oper- 
ating at a frequency of about 100 Hz. 

The components used provide a 
duty -cycle of 99 %; thus, a negative - 
going pulse of about 100 ps results at 
the output, which in turn gates (switch- 
es) the current source on for 100 ps at 
a duty -cycle of 1 %. The resulting aver- 
age current is 10 mA -safe for almost 
all circuits and circuit elements. 

Light- emitting diodes LEDI and 
LED2 are standard red LEDs that have 
a forward voltage of about 1.75 volts 
each, and they are used as the volt- 
age- reference diodes. As Q1 (a 
TIP125) has a forward voltage of about 
1.5 volts, about 2.0 volts appears 
across R2 and R3, whose net resis- 

tance is 2.0 ohms; thus, a current pulse 
of 1.0 ampere is generated at QI's 
collector. The current pulse is supplied 
via a capacitive- discharge type set- 
up, from Cl (100 pF), which is re- 
charged via R1 (33 ohms) during the 
99% off state. 

Adequate compensation for any 
temperature drift by Q1's Iwo base - 
emitter junctions are provided by 
LEDI and LED2, and calibration is pro- 
vided via ca_ potentiometer R4, which 
adjusts the LEDs' forward voltage by 
varying the bias current. The pro- 
totype adapter uses a one -turn po- 
tentiometer for R4; you might wish to 
use a multi -turn trimmer instead. Also, 

you can trim fixed resistors R2 and R3 

to adjust into R4's calibration range. 
The TLC272 CMOS dual op -amp, 

IC3, is configured as a positive volt- 
age -peak detector, which converts 
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Fig. I. Here's the schematic diagram for the Milliohm Adapter. The circuit can he separated into four sections: power supply, 
oscillator, current source, and peak detector. 
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A piece of a PC board that matches a 
solderless board supports most of the 
circuit's parts. Layout is not critical; 
however neatness is important. 

A view of the Milliohm Adapter before the side covers are installed. Note that the heat 
sink has been attached to the Darlington transistor QI and stands free of any metallic 
contact. 

the 1% duty -cycle voltage pulse gen- 
erated across "Rx" to a steady DC volt- 
age having the exact magnitude of 
the pulse's peak voltage value. Thus, 
the output at J1 is a DC voltage with 
the transfer function of 1.0- ohm -per- 
volt across Rx. 

Construction. The only critical sec- 
tions of the adapter are the binding - 
post connections to the resistance to 
be measured. Use a pair of jumbo (5- 
way) binding posts rated for 15 amps 
or more; the posts specified in the 
Parts List have large -area gold -plated 41 
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contacts that make the physical and 
electrical securing of "Rx" very good. 
Once you have selected the binding 
posts, the next thing you must decide 
is how to mount them. The spacing 
between BPI and BP2 must be me- 
chanically variable to allow easy ad- 
justment for various resistor sizes, wire 
lengths, etc. 

The best method for mounting the 
binding posts is to leave the positive 
terminal (BPI) fixed, and have the 
negative ground terminal (BP2) 
movable. There are three different 
options to accomplish this: leave BP2 

dangling from its leads without any 
mechanical mount; cut a slot in your 
cabinet so that BP2 can slide back 
and forth in the slot; or mount BP2 on 
an arm that pivots on a stud, thus ro- 
tating away from BPI for adjustment. 
The last method was used for the pro- 
totype. Pick any of the methods and 
mount the binding posts so that they 
are level with each other, using shims 
or washers where needed. Be sure to 
insulate BPI from the cabinet (which 
has to be aluminum), while BP2 should 

be electrically connected to the cab- 
inet. 

The prototype uses a cabinet 
made from extruded aluminum hav- 
ing a 3/32 -inch thick wall for drilling and 
tapping for machine -screw attach- 
ments. For chassis boxes made from 
aluminum sheet metal, you can use 

ordinary machine screws, lock wash- 
ers, and nuts. 

The prototype cabinet measures 2- 

inches wide by 43/8- inches long by 2% 
-inches high. Binding post BPI is 

mounted at one end of the cabinet 
top, with a 10 -32 x 1 -inch screw pro- 
truding out of the other end. On this 

stud rides the swing arm, which is 

made from a piece of 1/4 -inch thick by 
5 -inch wide by 3 -inch long aluminum 
bar. One end of the arm has a clear- 
ance hole for the 10 -32 stud, and BP2 

is mounted at the other end, along 
with a lug for the Kelvin connection. 
The arm rides on washers and is lock- 
ed in place with a 3/4 -inch diameter, 
10 -32- thread knurled nut (a wing nut 
works fine, also). At its closest position, 
the binding post terminal spacing is 

PARTS LIST FOR THE 

SEMICONDUCTORS 
ICI- TLC555 or TLC555CN CMOS 

timer integrated circuit. 
IC2 -78L12 12 -volt, 100 -mA, 

positive- regulator integrated circuit 
IC3- TLC272 /TS272CN CMOS dual 

op -amp, integrated circuit 
QI- TIP125 PNP Darlington 

transistor 
Q2- 2N2222 PNP general -purpose 

transistor 
D1- 1N4148 switching diode 
LEDI, LED2- Light- emitting diode, 

red, TI case 

RESISTORS 
(All fixed resistors are ' -watt, 5% 

units, unless otherwise noted.) 
R1 -33 -ohm 
R2, R3, Rc- 4.02 -ohm, 1 %, metal 

film 
R4- 10,000 -ohm, one -turn 

potentiometer, PC mount, cermet 
(see text) 

R5 -511 -ohm, 1/4-watt, 1 %, metal - 
film 

R6- 120,000 -ohm 
R7 -1200 -ohm 
R8- 22,000 -ohm 
R9- 10,000,000 -ohm 

CAPACITORS 
C1- 100 -p.F, 16 -WVDC, electrolytic 
C2, C13- 0.01 -µF, monolythic 

ceramic 

MILLIOHM ADAPTER 
C3- 0.1 -1.1.F, polyester (Mylar) 
C4, C7, C12 -1 -µF, 35 -WVDC, 

solid tantalum 
C5, C8, C9, C11-0.1-4 

monolythic ceramic 
C6 47 -PF, 35 -WVDC, electrolytic 
C10 0.22 -µF, polyester (Mylar) 

ADDITIONAL PARTS AND 

MATERIALS 
B1 -See text 
BPI, BP2- Binding post, insulated, 

30 ampere (H.H. Smith #257) 
J1 -RCA phono jack, isolated 

(Mouser #16PJ050, or equiv.) 
S1- Mini -push- button, spdt, 

momentary, 3 A 

S2- Mini -toggle switch, spdt, 1 -amp 
(optional) 

Protyping board (RadioShack 
276 -150, or equiv.), 8 -pin IC 
socket (2), TO -220 heat sink, post 
spacers (2, threaded holes at ends 
with matching screws), threaded 
ends with screws to match, 
aluminum cabinet (see text), 
aluminum bar (see text), wire, 
phono plug, DVM plug, etc. 

Note: The semiconductors and 
precision resistors are available 
from Mouser Electronics and other 
sources. All other parts are 
available at most local electronics 
stores and electronics mail -order 
houses. 

POWER 
INPUT 
JACK Jt 

The power input jack (optional, see text) 
and insulated RCA phono jack (JI) that 
supplies the output signal to the DVM 
mounts on one side of the case 

about 3/4 inch apart, which can be 
opened to a maximum of about 51/2 

inches. Output jack J1 and an op- 
tional power -input jack are mounted 
on one end of the cabinet with nor- 
mally- closed push- button switch S1 

(rEsr) mounted on the top, near BPI. 

Jack J1 has to be isolated from 
ground. Use fiber shoulder washers or 
an insulated phono jack made for the 
purpose. If you use POWER switch S2, 

mount it near S1 for the most con- 
venience. 

Assemble the circuit board, follow- 
ing the parts location shown in the 
photos, on a 17/8 -inch by 27/8 -inch cir- 
cuit board (see Parts List) starting with 
Q1 on one end of the board. Attach a 
small heat sink to Q1. Install Iwo 8 -pin 
DIP sockets and potentiometer R4 as 
shown; then add the rest of the com- 
ponents and interconnects leaving 
long leads for connecting the jacks 
and switches. The positive Kelvin lead 
is a separate wire connected directly 
from pin 3 of IC3 to binding -post BPI, 

and the collector tab of Q1 is also 
connected directly to BPI via a sepa- 
rate wire. 

(Continued on page 79) 
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Get picture- l;tt' l IY' ç1lÍt,t. ry time With 1/10 ca,sy-to-I 
,.. 

easy-to-1,v' drurkrno111 

MICHAEL A. COVINGTON 

Most enlarging exposure 
meters tell you how many 
seconds to expose print 

paper. The Zonal Enlarging Meter de- 
scribed here does not! Instead, it tells 
you how light or dark each area of the 
picture will turn out, based on a se- 
lected standard exposure time for 
your enlarger. 

When in the photo darkroom, you 
position the Zonal Enlarging Meter 
with one hand and adjust the lens 

opening of the enlarger with the 
other hand. The exposure setting 
technique using the Zonal Enlarging 
Meter is much faster than twisting the 
dials on a conventional enlarging 
meter and it assists in obtaining a cor- 
rectly exposed enlargement that fits 
all the brightness zones of the nega- 
tive into the response range of print 
paper, from stark white to jet black. 
Ordinary enlarging meters measure 
only one zone which is usually a high- 

light or skin tone, and just guess where 
the other zones will fall. The Zonal En- 

larging Meter lets you measure any 
area of the enlarger's project image 
on the paper surface and adjust the 
lens opening until that area is as light 
or as dark as you want it to be. 

How it Works. The heart of the Zonal 
Enlarging Meter circuit (Fig. 1) is a Na- 
tional Semiconductor LM3915 LED 

bargraph driver IC, which lights any- 
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Fig. I. Here's the schematic diagram for the Zonal Enlarging Meter. Light falling on 
photoresistor R8 causes LEDs in the bar -graph display D/SPJ to illuminate. The 
number of LEDs that come on is logarithmically proportional to the light intensity. 43 
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where from 0 to 10 LEDs depending 
on the ratio of the input voltage on pin 
5 to the reference voltage on pin 6. 

The trigger voltages for the LEDs in 

bar -graph display (DISP1) are ar- 
ranged along a logarithmic scale, just 
like photographic exposures, and the 
total voltage range is 10 to 1. Because 
of some nonlinearity in the photo re- 

sistor's response to light- intensity 
change, the range of light levels that 
the meter actually covers is more like 

30 to 1, which is ideal because it 

slightly exceeds the density range of a 

properly exposed negative. 
Each LED in DISP1's bargraph dis- 

play has three states, off, flashing, and 
fully on; that feature lets you read a 
total of 20 steps rather than just 10. The 

flashing effect is produced by the 555 
oscillator (IO2), which makes the refer- 
ence voltage at pin 6 of ICI fluctuate 

cl 

R8 

R1 13 

DISP1 
LED ARRAY 

Ici 

LM3915 I 

-R4- 

5ic2 ti5 R6 R7 C2 
I I I 

R3 

IR5- 
R2 

Fig. 2. Parts location diagram shows 
that the PC board is uncluttered and 
easy to assemble. Mounting holes align 
with the screws used to close the plastic 
case. 

Fig. 3. Prior to inserting parts onto the 
PC board, extend the lead of an 
automatic pencil through the holes in the 
board to locate openings in the case 
cover for the LED bar -graph display 

44 DISPI and photoresistor R8. 

o 
Same -size foil -pattern diagram for the meter's PC board. Carefully drill holes so that 
integrated-circuit chips and display chip mount quickly. 

PARTS LIST FOR THE ZONAL 
ENLARGING METER 

SEMICONDUCTORS 
DISP1 -10 -LED bar -graph display, red 

(Mouser 351 -2402 or equiv.) 
ICI- LM3915 LED logarithmic - 

bargraph driver integrated circuit 
(National Semiconductor) 

IC2 -555 timer -oscillator integrated 
circuit 

RESISTORS 
(All fixed resistors are %s -watt. 5% 

units.) 
R1- 10,000 -ohm, 10 -turn, 1/4- to I -inch 

long. trimmer potentiometer 
R2- 22,000 -ohm 
R3- 10,000 -ohm 
R4 68,000 -ohm 
R5, R6 -1,000 -ohm 
R7- 1- megohm 
R8- Cadmium sulfide photoresistor (see 

text and note below). 

ADDITIONAL PARTS AND MATERIALS 
BI -9 -volt transistor -radio battery 
CI- 100 -11F. 16 -WVDC, electrolytic 

capacitor 
C2- 0.047 - xF, ceramic capacitor 
SI- Normally -open, momentary- contact, 

push -button switch 
Plastic -case enclosure (includes battery 

connector; Pac -Tec HML -9VB. 
RadioShack 270 -21I, or equiv.). PC 
circuit -board material as needed (see 
text), wire, solder, etc. 

NOTE: A suitable photoresistor, type 
76C59, is available from Mouser 
Electronics, 2401 Highway 287 North, 
Mansfield, TX 76063, phone 
800- 346 -6873. 

so that an LED that is just on the verge 
of turning on will flash. To simplify the 
circuit, you can leave out this flashing 

feature by omitting IC2, R4, R6, R7, 

and C2. 

Choosing a Photoresistor. The 
choice of cadmium sulfide pho- 
toresistor (R8) used in the meter de- 
pends on what is available and what 
kind of paper and exposure time you 
like to use. You'll need one whose re- 
sistance is somewhere between 50K 
and 500K at the light level corre- 
sponding to a mid -gray tone in a pic- 
ture printed on your paper with your 
exposure time. 

One commercially available pho- 
toresistor that works well is the type 
76C59 available from Mouser Elec- 
tronics (see the Parts List). It's rated for a 
resistance of 20K to 50K ohms at a 
light intensity of 10 lux (1 foot -candle), 
and 20 megohms in total darkness. 
The light level for a mid -gray tone in a 
5- second exposure on most fast en- 
larging papers is about 1 lux; at that 
light level, this photoresistor has a re- 
sistance of about 300K. 

Another way to get a suitable pho- 
toresistor is to buy a surplus assortment 
and test the photoresistors until you 
find a suitable one. The testing pro- 
cedure is simple. First, reject any pho- 
toresistors whose resistance in total 
darkness is less than 2 megohms, or 
which take more than a few seconds 
to stabilize when placed in darkness 
after exposure to room light. One way 
to put a photoresistor into total 
darkness is to wrap it in several layers 
of black cloth, plastic, or electrical 
tape. Avoid aluminum foil; it reflects 
light and tends to develop cracks that 
will throw your readings awry. 
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The Zonal Enlarging Meter with PC circuit board and battery BI in position just prior 
to closing the plastic case. Note the holes cut for the photoresistor R8 and LED bar - 
graph display D /SPI. The photoresistor is mounted above the PC board to be flush 
with the inside surface of the case's cover. 

Next, set up your enlarger to make a 
properly exposed print on your usual 
paper with your usual exposure time. 
Then put the photoresistor on a mid - 
gray area of the projected image, 
turn off the safelight, and measure the 
resistance. If it's between 50K and 
500K, and the resistance in total 
darkness is at least 10 times higher, you 
have a workable photoresistor. If the 
photoresistor's test measurements are 
outside that range specified above, 
you can still use the photoresistor by 
substituting a different value for Rl. 
The resistance of R1 should be about 
1/50 to 1/2 that of the photoresistor. 

Putting it Together. The Zonal En- 
larging Meter is housed in a Pac -Tec 
HML -9VB plastic enclosure (see Parts 
List). The illustration of the foil -side pat- 
tern of the printed -circuit board pro- 
vided is same -size and can be used to 
produce a PC board using any of the 
photographic techniques available. 
You can assemble the project equally 
well on perfboard or a universal, pre - 
drilled circuit board. The parts loca- 

Here's the Zonal Enlarging Meter all 
closed up and ready for use. 

tion diagram in Fig. 2 should be fol- 
lowed closely no matter what circuit 
board you use. 

The photograph in Fig. 3 shows how 
to locate the holes for the pho- 
toresistor and the LED display in the 
plastic case cover once you've made 
the circuit board. To cut the rec- 
tangular opening for the LED bar - 
graph display (DISP1) in the case, drill 

holes in the corners directly over the 
display, then join them with a jeweler's 
saw if you have one. If you don't have 
a jeweler's saw, simply drill more holes 
until you have an approximately rec- 
tangular opening. Either way, finish 
the hole carefully with a file. Even 
though it is not attached to the hole in 
the cover, the photoresistor should 
stand up high enough on its leads so 
that it doesn't pick up stray light from 
the LEDs. 

Calibration. Set up your enlarger to 
make a properly exposed print with 
your usual paper and exposure time. 
Place the meter on a mid -gray area 
of the image, turn off the safelight, 
and press S1. Adjust R1 so that five of 
the ten LEDs are on. 

Now explore the rest of the picture. 
You will probably find that two or three 
LEDs come on in the densest areas of 
the negative that will show detail on 
the print, and eight LEDs are illumi- 
nated in the thinnest areas that will 
show detail. You may find it useful to 
make a set of strips of paper exposed 
at the light level of one LED, two LEDs, 

up to ten, so that you can see the 
exact shade of gray that corresponds 
to each meter reading. Once you 
have the desired adjustment for your 
darkroom operation, close up the 
meter's case. You are now ready to 
produce quality, full -tonality pho- 
tographs at a rapid pace on the first 
try with each negative. f2 
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BUILD THIS 

Hobby 
Spectrum 
Analyser .-..''-"` 

50 

Over the last two months we 
have discussed the theory be- 
hind the $100 Hobby Spec- 

trum Analyzer and built and tested its 

various boards and subassemblies. 
Now ifs time to put everything to- 
gether and finish up the project. 

Functional Interconnection and 
Test. Connect all four functional 
modules together on the bench top 
for a final check. This is not the 
cleanest RF arrangement, but it is 

workable for initial inter -module 
checkout. 

Hook up the bench supply and cur- 
rent meter to the DC /DC converter 
and regulators battery lead. Turn on 
the HSA power switch but not the 
comb generator switch, and slowly 
run up the variable supply from zero, 

watching the current drain behavior 
as you advance to 12 -volts DC. Look 

for a current draw of 26 -31 mA. Turn on 
the comb generator; the currerit 
draw should increase 5 -8 mA. Turn the 
comb generator-off. 

Connect the log amplifier output 
temporarily to the oscilloscope input, 
and the trigger output to the os- 

cilloscope's trigger input. Set the ver- 

tical coupling to AC, and the range to 

0.1 volts /division. Set the sweep to 1 -mS 

per division. Set the IF ATTN to normal, 
and the INPUT SWITCH to mid -position (50 

BOB KOPSKI 

ohms). You should see a noisy baseline 
trace having about 0.1 volt peak -to- 
peak of noise. Be sure the os- 
cilloscope is triggered for a stable dis- 
play. Turn on the comb generator. You 

can expect a mess of vertical lines to 
appear on the oscilloscope. If so, 

you're now ready to do final assembly 
and alignment. 

Cabinet Assembly. All modules and 
related parts easily fit in the specified 
cabinet; nevertheless, care is re- 
quired in marking, drilling, and install- 
ing everything. 

Start by flattening the dimples in the 
cabinet bottom where the feet screws 
were intended to go. The rubber feet 
can be glued on later. Hold a Univer- 
sal prototyping board on the cabinet 
floor and mark four hole locations for 
the stack bolts. The rear board edge 
should be located 0.5 -inch inside the 
rear panel, and as far to the right side 
of the cabinet as possible. Drill the 
holes. The stack screws are #6 ma- 
chine screws. It is easier to slip the 
Universal prototyping boards over the 
#6 screws if the holes in the boards 
are drilled out to 5/32 -inch diameter. 

Next, drill the holes for the four pho- 
no jacks on the rear panel located on 
a line 13/8 -inch up from the cabinet 
floor to clear the stacked boards in- 

side. Jack -to -jack spacing and elec- 

At less than $100 to build, 
this spectrum analyzer is 

a must for every hobbyist! 

trical assignment are not critical. Glue 
or double stick tape a 1/4- inch thick, 
3/4 -inch wide, 21/2-inch wood or foam 
spacer block on the rear cabinet wall 
right behind the battery box location. 
Attach a strip of self- adhesive- 
backed Velcro tape to the battery 
box bottom and the cabinet inside 
floor, and trial mount the battery box. 

The front panel is the most difficult 
mechanical task. With the RF circuit 

PARTS SUPPLIERS 

DC Electronics 
PO Box 3203 
Scottsdale, AZ 85257 -3293 
Tel: 800 -467 -7736 

Digi -Key Corp. 
701 Brooks Ave So. 
Thief River Falls, MN 56701 -0677 
Tel: 800 -344 4539 

Electronix Express 
365 Blair Road 
Avenel, NJ 07001 
Tel: 800 -972 -2225 

Hosfelt Electronics Inc. 
2700 Sunset Blvd. 
Steubenville, OH 43952 -1158 
Tel: 800 -524 -6464 

Ocean State Electronics 
PO Box 1458 
6 Industrial Drive 
Westerly, RI 02891 
Tel: 401- 596 -3080 
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6 - 32 x 2" MACHINE SCREW 

SWEEP BRO. 

sn6" 

LOG AMP 

n 

an6^ 11/16" 

REGULATORS 

I I I 

#6 OUTSIDE STAR WASHER 

CARD STOCK OR EQUIV. 
INSULATOR GLUED 

TO SURFACE OF SHIELD 

FORMED THIN 
ALUMINUM SHIELD 

- HOUSING FLOOR 

FIG. 12- MODULE STACK ASSEMBLY details are illustrated here (not to scale). 
Aluminum shields between the log amplifier module and DC /DC converter and 
regulators module provides RF shielding from stray radiation generated in the DC /DC 
converter circuitry. 

BATTERY 
HOLDER 

SWEEP CIRCUIT 
ASSEMBLY 

LOG AMPLIFIER 
ASSEMBLY 

COMB 
SUBASSEMBLY RF CIRCUITS 

ASSEMBLY 

FRONT PANEL OF THE HSA mounts four switches and a BNC connector fin- the 
input signal. The rear panel (not shown) has four RCA phono jacks that provide three 
output signals and a battery test point. 

module in hand, mark off the various 
hole centers in the front panel. There 
are two critical hole locations: the 5/64 - 

inch holes for the switch push rods 
(discussed in a moment). Make sure 
the alignment is correct before you 
drill. Use a 5/6 -inch chassis punch to 
make the clearance opening for the 
BNC connector. Finally, the panel 
screw just above the BNC connector is 

a 4- 40 -1/4 -inch screw. It screws into a 
tapped hole in the BNC mounting 
plate to draw the latter snug against 

the rear surface of the cabinet front 
panel. 

Locate and drill the four mounting 
holes in the cabinet floor for the RF 

circuit module spacers ( "legs "). The 
mounting holes for the toggle switch- 
es and POWER LED2 are not critical. 
Make push rods for the switches using 
i/16-inch brass rod, a decorative bead 
glued on for a knob, and model - 
plane wheel collars to capture the 
sliding switch knobs themselves. Install 
all the electronics /interconnections in 

the cabinet as in the drawings and 
photos. Temporarily omit the topmost 
stack nuts (Fig. 12), so that the sweep 
board can be lifted to access the log 
amplifier. 

Final Alignment. Temporarily con- 
nect the unused preamplifier output 
test point to the oscilloscope vertical, 
and connect the trigger output to the 
oscilloscope trigger input. Power up. 
Connect a lead to a source of 145 - 
MHz signal and allow the lead to 
radiate near the double -tuned 145 - 
MHz filter. Tune the second local os- 
cillator trimmer capacitor C27 and 
the filter capacitor trimmers C13 and 
C17 iteratively (again and again) for 
both a visible audio frequency het- 
erodyne and maximum signal as well. 
Remove the 145 -MHz signal. 

Position the start of the baseline 
sweep precisely at the left most grati- 
cule line on the oscilloscope. Turn on 
the comb generator. Readjust the 
sweep circuit board adjustments (in 
the same sequence as before) to pro- 
gressively locate the spectral lines on 
subsequent graticule divisions. The 
sweep offset (R7) and sweep gain 
(R10) board -mounted controls are 
used to set the lines from zero to mid - 
screen (50 -MHz) beginning with the 
10 -MHz component on the first grati- 
cule line. The remaining adjustments 
cover the last 50 MHz. Unlike the ear- 
lier rough tuneup, you can now use 
the segment gain adjustments (R17, 

R19, R21, and R23) for fine -fitting the 
entire sweep shape. Work with all the 
screw adjustments; you can't hurt any- 
thing, and you'll observe that sweep 
alignment goes easily. 

If you find that you can't quite hit the 
highest and /or one or two of the 
lowest frequencies, note that the HSA 

will likely not tune below 1 -2 MHz. As for 
the high -end difficulties, try adjusting 
RF circuit module capacitor C6 in 
conjunction with re- spacing the loops 
in inductor L2. The trick is to have a 
suitable ratio of L and C and enough 
motion in C (via varactor D1) to cover 
the band. 

Fine tune the HSA using one of the 
comb generator's spectral lines. The 
30 -MHz line is good, or an external 
source can be used. Connect the un- 
used preamplifier output to the os- 
cilloscope vertical input and the 
trigger output to the oscilloscope trig- 
ger input. Power up. Center up the 51 
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COMB 
GENERATOR 

i OF 4 

SHIELD/ 
PARTITIONS SHIELD 

INPUT 
SELECTOR 

SWITCH 
BNC 

CONNECTOR 

o 
L4 (PART OF PREAMPLIFIER 

ASSEMBLY) 

711L RF CIRCUITS b1ODLLL hus t ì suha.+.emblres- preamplifier and comb 
generator. Note the partition /shield area in the center that isolates the two sections of 
/45 -MH_ bandpas.s filter. Inductor L4 has a tap on the first turn (bottom in photo) that 
is difficult to see in this view. 

desired spectral line on the os- 
cilloscope display, and then use the 
scope magnifier if it has one. You 

should see a symmetrical heterodyne 
bubble including a "suck out" at zero 
beat. Fine tune the IF trimmer capaci- 
tors C13 and C17 iteratively for a 
smooth sharp passband peak with 
the heterodyne dead center. 

Switch in the IF attenuator and in- 

crease signal or oscilloscope gain as 

necessary to re- display the bubble. It 

will likely be detuned. Adjust at- 
tenuator- compensation capacitor 
018 to reshape the display. Note that 
the bubble should have 1Áo the ampli- 
tude of the original signal (it is 20 dB 

down). 
The adjustment of the V+ level is 

somewhat subjective and somewhat 
quantitative. Lower voltages reduce 
the overall HSA gain; the highest val- 
ues increase it significantly. However, 
along with higher gains comes more 
noise, jitter and trash near the base- 
line. The baseline may also take on an 
undulating or curvy appearance. An- 
other indication is an unaccounted 
baseline spike located at about 72 

MHz. Setting V+ to a compromise 
level eliminates all the above un- 
pleasantness and provides for very 
good operation as well. The pro- 
totype's V+ setting is about 5.7 volts. 

The spectral line at the 10 -MHz posi- 
tion can be used to help adjust HSA 

amplitude performance. Locate the 
top of that line on an upper os- 

52 cilloscope's graticule line at three 

A VIEW OF THE HSA comb generator 
oscilloscope display after the alignment 
procedure is completed. 

THE SWEEP -CIRCUIT OUTPUTS as 
viewed on an oscilloscope. The lower- 
most curve is the varactor (sweep) drive 
waveform -the bottom grid line is 0.0 
volts, 5 -oohs per division. The upper- 
most waveform is the local- oscillator 
boost waveform -I- volt /division, top of 
trace is 4.5 volts. Both curves are 
displayed on a I -ms /division time base. 

main graticule divisions up from cen- 
ter face. This is the - 30 -dBm level. The 

base -line noise should be down 
around the third main division below 
center line (almost six divisions below 
the signal). Set the IF attenuator to 
- 20 dB. The signal should fall two ver- 
tical divisions. If it travels less, increase 
log amplifier output gain (R28); if it 

travels more, decrease the gain. Con- 
tinue the adjustment until the at- 
tenuator change and the change in 

display agree. This calibrates the 10- 

mV/dB log constant. 
Adjust log amplifier input gain (R2) 

so that logging begins above the 
base -line noise (positive noise peaks 
should not appear compressed). In all 
the steps above, be sure the base -line 
clipper trimmer (R26) is set to just trim 
off negative going spectral lines and 
not infringe on the magnitude of the 
base -line noise. Trimmer R26 will re- 
quire resetting during the above pro- 
cedures. 

With that done, the 30 -MHz line 
should be 10 dB lower than the 10 MHz 

line. The 50 -MHz line should be down 
5 more dB. The 70 -MHz line should be 
about 3 dB down from that. Finally, the 
90 -MHz line should be 21 dB below the 
10 -MHz line. The latter is the line most 
likely to be off due to the comb -gen- 
erator- waveform quality limitations. 
Finally, pay no attention to the even - 
order spectral lines; if the comb gen- 
erator waveform were ideal they 
would not be present at all. 

Frequency flatness is best con- 
firmed with a quality signal source/ 
power meter combination. The rough 
tuneup of the local oscillator boost 
given earlier should be fairly good, 
but if you have access to a flat source 
you can fine tune the boost function. 
The adjustments R33 and R30 control 
boost waveform "zero" and ramp rate 
respectively. The setting of R35 con- 
trols the waveform effect on local os- 

cillator power. 

Hints. The Hobby Spectrum Analyzer 
just begins to overload for signals ex- 
ceeding - 30 dBm. This is about 20 
mV peak -to -peak on 50 -ohm lines. 

Distortion manifests itself in several 
ways including baseline "buckling" at 
the base of such a spectral line, and 
"splatter" across the display. This situa- 
tion can often be controlled with the 
input and /or IF attenuators. 

It is sometimes convenient to trans- 
former couple RF energy into the HSA. 

(Continued on page 118) 
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PHONE LINE 
SENTINEL 

Put an end to phone -call interruptions with the Phone -Line 
Sentinel -it will let others know when you're on the line. 

MORDECHAI SAAD 

WE ALL KNOW HOW ANNOYING IT CAN 
be when you're in the middle of 
an important phone call and 
somebody else picks up the line 
and says "Oh, I didn't know you 
were on the phone." And it's all 
the more annoying when they 
start dialing without first check- 
ing for a dial tone. Of course, 
such an interruption can be dev- 
astating to a fax or modem trans- 
mission. If you are regularly 
plagued with such interrup- 
tions, then you need one of our 
Phone -Line Sentinels placed 
next to every phone in your 
house. The PC board measures 
only 1 x 1.8 inches. 

How it works 
The nominal voltage of a tele- 

phone line, when not in use, is 
about 50 volts DC. As soon as the 
line is in use, meaning that a tele- 
phone on the line has been 
picked up, the line drops to about 
5 volts DC. Therefore, all we need 
is a voltage -level sensor to detect 
whether or not the line is in use. 
The Phone -Line Sentinel is just 
that; it monitors the phone -line 
voltage and lights an LED to let 
you know when the telephone 
line is in use. 

At the heart of the circuit, 
shown in Fig. 1, is IC1, an ultra - 
low- current voltage -level sensor. 

Using that IC, the circuit draws 
"no" current (about 5 RA) when 
the phone line is not in use, and 
negligible current (about 3 mA) 
when the line is in use. Power for 
ICI is supplied from the phone 
line via R2, D1, and Cl. Tran- 
sistor Q1, which powers LED1, is 
driven directly from ICI when- 
ever the proper voltage level has 
been detected. Resistor Rl limits 
the current flow through LEDs, 
and R3, R4, and D2 divide the 
phone -line voltage down to a 
proper level for ICI. Protection 
from phone -line transients is 
provided by resistor R5 and vari- 
stor R6. 53 
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TO 

PHONE 
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TIP 
AND 
RING. 

POLARITY 
IS UNIMPORTANT. 
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FIG. 1 -AT THE HEART of the circuit is an ultra -low- current voltage -level sensor that 
draws only about 5 µA when the phone line is not in use. 

01 

TIP AND RING 

(1) Cr 

FIG. 2 -IF YOU'RE USING A PC board, fol- 
low this parts -placement diagram. The 
LED can be mounted so that it can be bent 
in any direction, or remain straight up. 

Construction 
The Phone -Line Sentinel is 

available as a kit (or completed 
unit) from the source mentioned 
in the parts list. However, if you 
can dig up all of the parts on your 
own, you can point -to -point wire 
the circuit, or make your own 
board from the foil pattern we've 
provided. 

If you're building the circuit 
using a PC board, simply follow 
the parts -placement diagram in 
Fig. 2. If you'll notice, the LED 

54 can be mounted on the board in 

FIG. 3 -THE COMPLETED BOARD should 
look something like this. 

¡ -- -1.8 INCHES - --f 
USE THIS FOIL PATTERN to make your 
own PC board. 

two positions, so that it can be 
bent in any direction, or remain 
straight up. You can also mount 
the LED on leads as long as you 
like, allowing the board to be hid- 
den from view, or perhaps inside 
a telephone if there's enough 
room, leaving only the LED in- 
dicator in view. Well leave the de- 
tails up to you. Just be sure to 
observe the LED's polarity on the 
board regardless of how you in- 
stall it. 

Connecting the unit to a phone 
line is easy. If you have a spare 

PARTS LIST 

All resistors are Ya -watt, 5 %. 
R1 -1500 ohms 
R2, R3-2.2 megohms 
R4 -3.3 megohms 
R5-5.1 ohms 
R6- MOV022 varistor 
Capacitors 
C1 -0.1 ELF, 50 volts, ceramic 
Semiconductors 
IC1- 0P8602 ultra -low- current volt- 

age -level sensor 
D1-1N5245B 15 -volt Zener diode 
D2- 1N5253B 25 -volt Zener diode 
BR1 -DB103 bridge rectifier 
LED1- light- emitting diode 
Q1 -ST91A NPN transistor 
Miscellaneous: PC board, modular 

phone cord or hookup wire, solder, 
etc. 

Note: The following items are 
available from TelMore, 11 Market 
Dr., Syosset, NY 11791: A com- 
plete kit, including PC board and 
all parts in Parts List (above), 
$14.99. An assembled and tested 
unit, $19.99. With the assembled 
units, you must specify which 
way you want the LED posi- 
tioned. With the LED pointing 
straight up, order LIUD -UP; with 
it pointing to the long side of the 
board, order LIUD -LS; with it 
pointing to the short side, order 
LIUD -SS; and with it mounted off 
the board on wire leads, order 
LIUD -W. Add $1.75 for the -W 
model. Please add $7.50 for ship- 
ping and handling to all orders. 
NY State residents must add ap- 
propriate sales tax. 

jack in a desirable location, all 
you have to do is solder the tip 
and ring (green and red) wires of 
a modular phone cord to the 
board as shown in Fig. 2. Other- 
wise you can use whatever wire 
you like and connect it to the line 
however you see fit. Figure 3 
shows the completed board. 

Thsting the circuit is as simple 
as using it. Just connect it to the 
phone line; the LED should be off 
if the line is on -hook. Then, if you 
pick up any phone on the line, 
the LED should light. After the 
operation of the circuit checks 
out, it's time to decide what 
you're going to do with it. Be- 
cause of the extremely compact 
size of the board, the neatest 
thing you can do is mount one 
inside every phone you own, with 
only the LED left exposed. If you 
do a neat job, it will look like it 
was factory installed. S2 
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The 7107 AID converter /display driver has been 
on the market for so long, its versatility 
tends to be overlooked. Get 
re- acquainted with this amazing 
voltmeter -on -a -chip: the device 
with a thousand -and -one uses. 

CARL J. BERGQUIST 

With the invention and intro- 
duction of the seven -seg- 
ment light- emitting diode 

(LED) display, adding an information 
display to the front panel of almost 
any project has become com- 
monplace. Digits are easier to read 
than analog meters, and tend to 
"dress up" the appearance of the 
completed unit. 

Those displays, of course, do not 
light themselves, but rely on logic and 
driver circuitry to display the desired 
information. The combination of a 
binary or decade counter with a de- 
coder /driver is one way to display in- 
formation on the LEDs, especially in 

clock applications, but a more ver- 
satile method is an analog -to- digital 
converter. 

A number of options are available 
along that line, Combining a 
Motorola 14433 31/2 -digit A/D convert- 
er or an RCA CA3162 ND converter 
with an RCA CA3161 BCD- to- 7 -seg- 
ment decoder /driver chip is one way 
to go, but for ease of use, low cost, 
and low component count, it's hard to 
beat the Intersil /Harris ICL7107/7106 3- 
1/2- digit A/D converter /display driver. 

Originally designed primarily as a 
voltmeter, the 7107 is a combination 
analog -to- digital converter, refer- 
ence voltage, timing clock, and de- 
coder /driver circuit all on a single 
CMOS IC. It features high accuracy, 
low power consumption, and directly 

USING 
THE 7107 

drives instrument -sized, common - 
anode, 7- segment LED displays. The 
7106 is the liquid -crystal display (LCD) 
version of that device and incorpo- 
rates a backplane driver. 

The number of support compo- 
nents needed for operation of the 
7107 are minimal: five capacitors, four 
resistors, a potentiometer, and the dis- 
play. Add a split five -volt power supply, 
and the 7107 becomes a complete 
31/2 -digit voltmeter with a full -scale 
reading of either 200 mV (199.9) or 2 
volts (1.999), depending on the values 
selected for the support components. 
Another attractive feature is that since 
both chips have been on the market 
for several years, their price through 
catalog distributors has dropped to 
below four dollars each. 

With the basic voltmeter circuit, any 
measurement, value, or quantity that 
either exists as a voltage or can be 
converted to a voltage will provide 
the input. The 7107 is then easily cali- 
brated to display that measurement 
or value digitally. 

So, the possibilities are limitless. Volt- 

age, current, resistance, inductance, 
light, temperature, speed, capaci- 
tance, frequency, etc., can all be di- 
rectly displayed through simple 
transducer circuits. We'll show you 
how to do that, and armed with that 
knowledge, it is very convenient to ei- 
ther equip projects and new designs 
with digital displays, or modernize 
older gear. 

7107 Circuit Operation. Figure 1 is 

the schematic for a basic 2 -volt con- 
figuration. Power for the chip is ap- 
plied to pin 21 for ground, pin 26 for 
-5 volts, and pin 1 for +5 volts. Pins 

2 -20, and 22 -25 connect the device 
to the LED display, with pin 19 driving 
the Y2 digit, or the leading "1 ", on the 
display. Pin 20 indicates when the in- 
put voltage drops below 0 volts, so it 

can be used to drive a minus sign on 
the display. 

Pins 30 and 31 accept the negative 
and positive inputs, respectively, while 
pins 35 and 36 handle the reference 
voltage generated by a resistor -po- 
tentiometer divider network. The LO 55 
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Fig. 1 The 7107 was originally designed to be a self- contained. highly accurate 

voltmeter. By changing the values of C2, RI, and R3, the 7107 can have a range of 
200 -mV or 2 volts. 
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Fig. 2. Here are a few different methods of generating the + and - 5-volt power 
required by the 7107. A pair of Zener diodes (A) are handy if the transformer you want 

to use does not have a center tap. A pair of three -terminal regulators (B) and a center - 

tapped transformer also work well. An interesting alternative is the 1CL7660 chip (C), 

56 which generates a negative- voltage output from a positive -voltage input. 

reference (pin 35), analog common 
(pin 32), and negative input (pin 30) 
are fled together in any application 
where the input signal is "floating" with 
respect to the power supply. The ana- 
log common also provides the refer- 
ence voltage for the auto zero 
feature, which maintains a zero read- 
ing for a 0 -volt input. 

Pins 38, 39, and 40 provide access 
for the clocking circuit. The recom- 
mended values result in a frequency 
of 48 -kHz (3 readings per second), 
which generally gives excellent per- 
formance. If a different frequency is 

desired, the equation f =45 /RC can 
be used to find the component values 
needed. If you keep R at 100,000 
ohms, the formula will select the cor- 
rect value for C. In addition to the RC 

arrangement, a crystal can be con- 
nected between pins 39 and 40, or an 
external oscillator signal can be fed 
into pin 40. 

With the exception of R1, C2, and 
R3, component values are common 
to both the 200 -mV and 2 -volt config- 
urations. Resistor R1 provides linearity 
over the input range. Recommended 
values are 47,000 ohms for a 200 -mV 
range, and 470,000 ohms for the 2- 

volt range. 
Auto- zeroing capacitor C2 has an 

effect on noise in the circuit. For the 
200 -mV scale, a value of 0.47 -µF im- 
proves noise immunity, while 0.047 -µF 
is adequate for the 2 -volt version. That 
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smaller value also improves recovery 
speed of the circuit. A value of 1,000 
ohms for potentiometer R3 in the 
lower- voltage meter is increased to 
25,000 ohms to provide a wider refer- 
ence range for the higher -voltage 
meter. 

For maximum accuracy and sta- 
bility, it is best that all capacitors, with 
the exception of C5, be of the Mylar 
variety. With its lower dielectric ab- 
sorption, that type of capacitor will 
provide superior performance. Ca- 
pacitor C5 can be a standard ce- 
ramic disc or silver -mica type, and all 
resistors are 5% carbon film. 

One disadvantage of the 7107 is 

the need for a split 5 -volt power sup- 
ply, but there are several simple ways 
to meet that requirement. If a bench 
supply is at hand, it usually has +/ -5 
volts available, either as a separate 
output or through the use of the ad- 
justable supplies. If that source is not 
convenient, or a separate self -con- 
tained supply is preferred, Fig. 2 shows 
three different approaches. 

In Fig. 2 -a, input power from a small 
step -down transformer is first rectified 
by bridge rectifier BR1 and smoothed 
by capacitor Cl. A pair of 1N4733 
Zener diodes (D1 and D2) regulate the 
input power to the needed 5 volts. 

PARTS LIST FOR THE 
7107 VOLTMETER 

SEMICONDUCTORS 
ICI-- ICL7107CPL A/D converter/ 

LED display driver, integrated 
circuit 

DISPI, DISP2 -dual 7- segment 
common -anode LED display 
(MAN6710 or similar) 

RESISTORS 
(All fixed resistors are %a -watt, 5% 

units.) 
R1-47,000-ohm/470,000-ohm 
R2- l- megohm 
R3-1000-ohm/25,000-ohm, 

potentiometer. (see text) 
R4- 22,000 -ohm 
R5- 100,000 -ohm 

CAPACITORS 
CI- 0.22 -1F, Mylar 
C2- 0.47 -1.1,F /0.047 4LF Mylar (see 

text) 
C3 0.01 -1.1.F Mylar 
C4 0.1 -p.F, Mylar 
C5- 100 -pF, ceramic -disk 

ADDITIONAL PARTS AND 
MATERIALS 

IC sockets, hookup wire, etc. 

jß--1 1 /2- INCHES 
iv 

2 1 /4- INCHES 

Here are the foil patterns for the basic 7107 voltmeter and the LED display. A split 
power supply and a handful of passive components turn the 7/07 into an accurate, 
easy -to -use instrument. Putting the display on a separate board makes the project 
more versatile in terms of mounting arrangements. You can also combine both boards 
into one if you need to. 

-CI -Rt- 
C2 

-R2- /3 

Fig. 3. If you want to build your own 7107 voltmeter, you can follow the parts 
placement diagrams here. Using sockets for the 7107 and the displays make 
troubleshooting easy. 

Actually, the diodes are rated at 5.1 

volts, which is well within the 7107's 
tolerance. Resistors R1 and R2 limit the 
current that flows through the Zener 
diodes themselves. The remaining cir- 
cuitry is a standard "rail" power supply. 

Figure 2 -b illustrates a similar con- 
figuration utilizing positive- and nega- 
tive- output linear voltage regulator 
ICs. However, we are using a center - 
tapped transformer to form a true split 
power supply. A disadvantage of a 
center -tapped transformer is the 
added expense. However, never try to 

get around that by using a non -cen- 
ter- tapped transformer and con- 
necting one side of the AC input to 
ground. Although that would work, it 
would create a "hot" ground a po- 
tentially dangerous situation. Any ex- 
tra money spent on the proper 
transformer will be far cheaper then 
spending several days in a hospital 
should some component in the circuit 
fail. Be sure both the 7805 and 7905 
voltage regulators have adequate 
heat sinks. 

Figure 2 -c uses a voltage -con- 57 
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Fig. 4. Adding this circuit to the 7107 produces a versatile digital voltmeter (DVM). 
Both AC and DC voltages in five ranges up to 2,000 volts are accurately measured. 

Fig. 5. With this circuit, the 7107 can 
measure DC current. The rotary switch 
lets you select from four ranges, with a 
capacity up to 2 amps. 

o 
( +) 

version technique. In that circuit, ei- 
ther the Teledyne TSC7660 or the 
Intersil /Harris ICL7660 will work. Both 
are 8 -pin DIP packages with identical 
pinouts. If a 7660 is used, the power 
supply need only deliver + 5 volts. The 
7660 converts that input voltage to 
-5 volts, giving us a split supply. 

Construction of the Basic 7107 
Meter. While breadboard or point - 
to -point wiring can be used, printed - 
circuit techniques work best. Foil pat- 
terns are included for a printed- circuit 
board based on the sample circuit in 

Fig. 1. Separate boards are used for 
the main circuit and the display. Multi- 
color ribbon cable works well as hook- 
up wire between the two boards. 
Keeping the sections separate affords 
a little more versatility. If you wish, the 
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Fig. 6. Although you could measure resistance with a simple voltage -divider circuit, 
the use of a Zener diode and a switch -selectable resistor to change the 7107's reference 

58 voltage makes it easier to measure resistances up to 2 megohms. 

LED readouts and main circuit can be 
combined onto one board. It's a sim- 
ple matter to merge the two patterns 
together. 

Regardless of how you handle your 
PC boards, use a 40 pin IC sockets for 
both the 7107 and the LED displays. 
That makes changing the 7107 or the 
displays easy if you need to. The parts - 
placement diagram in Fig. 3 will aid in 
component insertion at the proper lo- 
cations. When installing the discrete 
components, the only orientation to 
observe is the IC itself, as the capaci- 
tors are non -polarized. 

Like the display circuit, the power - 
supply circuit can either be put on the 
main PC board or kept separate, 
Convenience or personal preference 
will, of course, influence which way 
you decide to go. With all three sec- 
tions completed and connected to- 
gether, we can move on to the next 
step. 

Testing and Operation of the 7107 
Meter. Before installing the 7107 chip 
itself, confirm that the correct voltages 
are present at the power supply, and 
at pins 1, 21, and 26 of the 7107 socket. 
If a problem is encountered, double - 
check the wiring and component 
placement for errors. Once the prop- 
er voltages are verified, disconnect 
the power and plug the 7107 into its 

socket. Turn the power back on, and 
the display should read "000 ". 

Apply +5 -volts to pin 37, and 
" - 1888" should be displayed. Pin 37 is 

the test input and activates all seg- 
ments. A permanent switch can be 
added if the test function is to be used 
often. However, do not leave the test 
on for more than a few minutes if 
you're using the 7106. The test function 
on that chip applies straight DC in- 
stead of squarewaves to the LCD seg- 
ments. That might cause the image to 
"burn" into the LCD. 

Apply a known, stable voltage to 
the + and - inputs. Adjust potenti- 
ometer R3 until the display reads that 
voltage. The meter is now calibrated 
and ready to go. 

Another method of calibration is to 
read the actual reference voltage at 
pins 35 (REF LO) and 36 (REF RI). For the 
200 -mV meter, that reading should be 
as close to 100 mV as possible. For the 
2 -volt meter, l volt is the needed mea- 
surement. 

That procedure will also be useful if 
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an abnormal voltage reference is 

needed. In some applications where 
the transducer output is above or be- 
low the standard meter parameters, it 
is easier to adjust the reference volt- 
age to accommodate the trans- 
ducer, rather than attempt to correct 
the transducer's output voltage. In any 
event, always adjust the reference to 
one half the input voltage. 

Additionally, a decimal point can 
be displayed by hard wiring a 470 - 
ohm resistor from ground to the pole 
of a four -position rotary switch. With 
the four contacts connected to the 
four decimal points on the display, the 
decimal point can easily be placed 
wherever it is needed. 

Applications and Input Trans- 
ducers. With the basic digital meter 
built and tested, ifs time to put the unit 
to work. As we mentioned earlier, any 
value or measurement that is a volt- 
age or can be converted to a voltage 
can be displayed, but only if we con- 
nect what we need to measure to the 
meter properly. That is where the input 
circuits and transducers come into 
play. 

Voltage Measurements. Since the 
7107 is a voltage- measuring device, 
let's look at that application first. Figure 
4 is a circuit for a digital voltmeter 
(DVM) that will measure voltages from 
0 to 2,000 volts in five ranges. The cir- 
cuit can measure both alternating 
and direct current, with C1, C2, D1, D2, 
R1, and R2 acting as a rectifier /filter for 
AC measurement. Resistors Rrx and R3 

form a selectable input -voltage divid- 
er. Rotary switch S1 connects any one 
of the five resistors, Rr1Rr5, for the se- 
lected voltage range. 

Once that input circuit has been 
connected to the 7107, choose a 
known voltage source, either AC or 
DC. Select the appropriate range 
with S1, and adjust R3 to obtain a dis- 
play that matches the known source. 
That will fine -tune the circuit for future 
voltage measurements. 

Current Measurements. The next 
basic measurement to consider is cur- 
rent. We do that by passing the cur- 
rent through a shunt resistor. The shunt 
develops a voltage across itself in pro- 
portion to the amount of current flow- 
ing through it. That voltage can be 
measured by the 7107 meter. 

+12V 

R1 

NEGATIVE 
COEFFICIENT 
THERMISTOR 

( +) 

R2 
47K 

TO 
METER 

( -) 

Fig. 7 A simple voltage -divider circuit 
using a negative- temperature -coefficient 
(NTC) thermistor is a low -cost and 
accurate method of measuring 
temperature with the 7107. An NTC 
thermistor's resistance drops as its 
temperature rises. If you switch the 
locations of RI and R2, the reading on 
the 7107 will drop with rising 
temperature. 

+5V 

R1 

CdS 
PHOTOCELL 

R2 
47K 

( +1 

TO 
METER 

( -) 

Fig. 8. We can measure light intensity 
the same way we measure temperature 
by substituting a cadmium -sulfide (CdS) 
photocell for the thermistor in Fig.7. In 
most CdS photocells, resistance will 
drop with an increase in brightness. 
Should you need to have the 7107's 
display reading drop as the photocell 
gets brighter, or if you have a photocell 
that increases in resistance with 
exposure to light, simply switch the 
positions of RI and R2. 

(-) 

Fig. 9. You can use a small permanent - 
magnet motor as a tachometer. Attach 
the motor's armature to whatever 
spinning shaft you want to measure, and 
the voltage generated by the motor can 
be read directly by the 7107. 

Figure 5 is the schematic of a four - 
range system, where Rri -Rr4 controls 
the range and acts as the shunt. Re- 
sistors R1 and Rr1 -Rr4 form a voltage 
divider that provides the input for the 

meter. A rotary switch arrangement 
similar to the range selector in Fig. 4 
works nicely for the ammeter as well. 
The values for the shunt resistor are 
selected by S1. Using 1% precision 
metal -film resistors gives the greatest 
accuracy. 

Resistance Measurements. The 
last type of value commonly mea- 
sured by most digital multimeters 
(DMMs) is resistance, and Fig. 6 illus- 

trates a method for that. Zener diode 
D2 develops an external reference 
voltage, allowing S1 to select one of 

Rr1 -Rr5 to control the on -chip refer- 
ence voltage. A DC voltage is gener- 
ated across the unknown resistance, 
and that value is then processed by 
the 7107 and displayed. 

That measurement could also be 
done with a standard voltage- divider 
circuit, but the problem with that 
method is that Rr5 would have to be in 

the 500 -megohm range for the 
200,000- to 2- megohm setting. That is 

a difficult value to obtain, especially 
at precision levels. Adjusting the refer- 
ence voltage results in a workable val- 
ue for Rr1 Rr5 

Temperature Transducer. There 
are a number of ways to measure 
temperature. Figure 7 is a simple and 
surprisingly accurate method. In that 
configuration, a 47,000 -ohm potenti- 
ometer provides as calibration, and a 
negative- temperature- coefficient 
(NTC) thermistor acts as the tempera- 
ture probe. By applying 12 volts and 
setting the decimal point on the dis- 
play between the units and tens digit, 
readings to an accuracy of 1/4o can 
be achieved. Again, the circuit is a 
voltage divider. 

Light Measurement Transducer. 
The light transducer in Fig. 8 is almost 
identical to the temperature sensor. 
The only differences are a 5 -volt sup- 
ply voltage and the use of a cad- 
mium- sulfide (CdS) photocell in place 
of the thermistor. Changes in ambient 
light shining on the photocell 
changes the resistance of the cell. 
That in turn changes the voltage pro- 
duced by the divider. Any change in 
light intensity will be shown in the dis- 
play. The display can be calibrated to 
indicate "f- stops" for photography 
work, or can be an arbitrary numer- 
ical value for which a chart or graph 59 
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Flg. 10. With this circuit. the 7107 gains the ability to measure the value of capacitors 
from 2 pF to 2 µF. Potentiometer R4 adjusts the circuit for a zero reading, while RI 

and R5 calibrate the low and high ranges. 

can be developed as appropriate. By 

using a photocell with a range of 500 - 
ohms illuminated to 2- to 3- megohms 
dark, very sensitive results can be 
achieved with the circuit. 

Those two circuits illustrate how any 
device that changes resistance due 
to any circumstance can be plugged 
into the divider network. You can try 
replacing the CdS photocell with a 
1,000 -ohm potentiometer. After cal- 
ibrating with the 47,000 -ohm variable 
resistor, the exact value of the potenti- 
ometer between 0 and 1,000 ohms 
will be displayed. 

Speed Measurements. Figure 9 

shows a method of measuring rotary 
speed. Since the 7107 is a voltmeter, 
and electromagnetic motors pro- 
duce a voltage when their armatures 
are rotated, the measurement circuit 
is extremely simple. A 5,000 -ohm po- 
tentiometer is used for calibration, 
with one end connected to the 
positive motor pole, and the other 
tied to the HI input (pin 31). The nega- 
tive side of the motor goes to the Lo 

input (pin 30). When the motor shaft is 

coupled to a rotating object, the volt- 
age developed is proportional to the 
speed of rotation. That system can be 
used for tachometers, wind -speed in- 

dicators, generator -voltage monitors, 
and the like. 

Capacitance Meter. One of the 
most useful bench tools around is the 
digital capacitance meter. Those 
meters will save not only time, but 

60 money as well. Surplus capacitors are 

Fig. !l Adding an LM2917 to the 7107') 
inputs lets you measure lower 
,frequencies up to about 10 kHz. 

relatively expensive. 
Figure 10 is the schematic for a unit 

that makes use of a 4093 quad 2- 

input NAND Schmitt trigger, and will 
measure capacitors from 2 pF to 2 µF 

in two ranges. The low setting handles 
2 to 1,000 pF while the high setting is 

for capacitor values from 0.001 to 21.LF. 

The circuit hooks up directly to the 
7107. 

Once connected to the 7107, cal- 
ibration is simple. Turn the unit on and 
adjust R4 for a zero reading. With S1 in 

the low setting, connect a 100 -pF ca- 
pacitor to the test leads, and adjust R1 

for a reading of "0100 ". Then switch S1 

to the high setting, and with a 1 -1.LF 

capacitor connected to the test 
leads, adjust R5 for a "1000" display. 
With that done, the meter is now 
ready to test and measure capacitors 
within the meter's range. 

It is a good idea to conduct those 
last Iwo steps with several known ca- 
pacitors to fine -tune the calibration. 
While not shown in the schematic, it is 

common practice when using CMOS- 
technology ICs to connect the inputs 
of any unused logic gates (e.g., pins 11 

and 12 of IC1) to either ground or the 
positive voltage. That will reduce 
power consumption and inter- 
ference. On a final note, be sure the 
+5 -volt supply is well regulated to 
maintain accuracy. 

Frequency Measurements. Figure 
11 uses the LM2917N frequency -to- 
voltage converter in a standard con- 
figuration. That device is a simple and 

+v 
(5-15V) .* 

R1 

:41' 3.3K 

(+) o 
R2 I 

3.3K 

INPUT 

-) 

F13 

2.2K 
8 

01 
LM555 

3 

R4 
100K 

Cl 
1 

7 

6 

C2 T 220pF 

(x 10) 

S1 0 
(x100) 

z 
0 

3 

4A4 
R5 
47K 

(x 1000) 
4/Y1, 

R7 
5.7 MEG 

Fig. 12 To measure h .gher frequencies than the LM2917 can handle, this circuit dot's 
the job quite well. Frequencies in 3 ranges up to 2 MHz (1.999 x 1000) can be 
measured. 

often sold by the pound at a greatly 
reduced price, but due to factory 
marking, or no marking at all, it can be 
hard to determine the values of those. 
A capacitance meter solves the prob- 
lem, but most commercial meters are 

inexpensive way of displaying fre- 
quency with the 7107. The 2907/2917 
series was originally designed for ta- 
chometer systems, and is limited to 
frequencies from DC to about 10,000 

(Continued on page 79) 
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TL C H MU-SINGS 
BY DON LANCASTER 

Understanding Digital Filters, Using 

Your Time Protitably, and More 

IRECENTLY GOT A HELPLINE CALL FROM SOMEONE WHO 

STRONGLY FEELS THAT THEY HAVE ONCE AND FOR ALL 

SOLVED THE CELLULAR -PHONE FRAUD PROBLEM. THAT 

SOLUTION WAS BASED ON THE USE OF HIS ELEGANT SYSTEM- 

software modification. The question was 
how to profitably market the concept. 
Well, maybe, or maybe not. 

Without a closer look, and even if it 
did not have any obvious or hidden 
flaws, the chances are that this caller's 
simple solution would only further esca- 
late the cell wars a notch. But that's not 
the problem. 

The problem is that certain things 
can be sold by small -scale start-ups or 
independent individuals, while some can 
not. Whenever you come up with what 
you think is a solution to an industry 
problem, it seems to me that there are 

three key questions you should ask: 
Are you an industry insider? Do 

you aggressively subscribe to all the 
field's trade journals, read its books, 
attend its shows, and network with its 
experts? Do you thoroughly grok the 
fundamental technical and marketing 
principles of the industry? 

If not, the odds are overwhelming 
that you're developing a non -solution to 
a non -problem. You probably do not 
possess the skills or the tools to even 
understand the real. problem, let alone 
correct it. And that the "gotchas" here 
are certain to "git ya." 

the 

"WU Z" "WILBY" 
sample 

input waveform 

s 

the "is" 
sample 

the 

the sample spacing 
will get set by the 
clock frequency 

Select carefully chosen coefficients X and Y. Then... 

filter output = Y(WUZ) + X(IS) + Y(WILBY) 

FIG. 1 -THE "TRISAMP" is a useful building block that can let you understand, design, 
test, debug, and apply digital filters. 

Does the field welcome innova- 
tion? If the industry 1) has areas that are 
highly regulated; 2) has a complex infra- 
structure; 3) is controlled from a solidly 
entrenched oligopoly; or 4) requires 
major changes for your concept to fly, it 
is not a reasonable place for you to be 
spending your time and effort. Also, 
avoid investing time in fields populated 
by lawyers eager to eat innovators for 
lunch, or one that is subject to lawsuits, 
etc. 

Can you sell six of them? Your 
best concepts are those you can sell to 
real people who have real wallets in their 
back pockets, with real credit cards in 
them. If you cannot sell a few of your 
designs to your friends, there is no way 
you will ever sell lots of them to your 
enemies. 

Let's look at some "for instances:" If 
reasonably priced, your improved laptop 
battery would be instantly gobbled up as 
a sure -fire winner. But that very same 
battery technology for an electric car is 
pretty near certain to get ruthlessly 
stomped upon. 

A new personal -airplane design is 

guaranteed to bankrupt you -every 
time. But a variant sold as a quarter - 
sized R/C model kit could be a very pop- 
ular product, especially when it doubles 
as a video platform. 

More to the point: A snap -on acces- 
sory that an end -user can attach to a 

phone to eliminate cellular fraud is 
workable. But fundamental changes in 
the cellular standards and distribution 
are not. At least not for most small scale 
startups or outside individuals. 

Sure, it's real difficult not to get 
excited about a new concept. Long ago, 
I allowed low- pressure pneumatic 
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new from 
DON LFiNCFISTER 

ACTIVE FILTER COOKBOOK 
The sixteenth (I) printing of Don's bible on analog 
op -amp lowpass, bandpass, and highpass active 
filters. De- mystified instant designs. $28.50 

CMOS AND TTL COOKBOOKS 
Millions of copies in print worldwide. THE two 
books for digital integrated circuit fundamentals. 
About as hands -on as you can get. $28.50 each. 

INCREDIBLE SECRET 
MONEY MACHINE II 

Updated 2nd edition of Don's classic on setting 
up your own technical or craft venture. $18.50 

LANCASTER CLASSICS LIBRARY 
Don's best early stuff at a bargain price. Includes 
the CMOS Cookbook, The TTL Cookbook, Active 
Filter Cookbook, PostScript video, Case Against 
Patents, Incredible Secret Money Machine II, and 
Hardware Hacker II reprints. $119.50 

LOTS OF OTHER GOODIES 
Ask the Guru I or II or III $24.50 
Hardware Hacker II, III or IV $24.50 
Micro Cookbook I $19.50 
PostScript Beginner Stuff $29.50 
PostScript Show and Tell $29.50 
Intro to PostScript Video $29.50 
PostScript Reference II $34.50 
PostScript Tutorial/Cookbook $22.50 
PostScript by Example $32.50 
Understanding PS Programming $29.50 
PostScript: A Visual Approach $22.50 
PostScript Program Design $24.50 
Thinking in PostScript $22.50 
LaserWriter Reference $19.50 
Type 1 Font Format $16.50 
Acrobat Reference $24.50 
Whole works (all PostScript) $380.00 
Synergetics Surplus Catalog FREE 
Technical Insider Secrets FREE 

POSTSCRIPT SECRETS 
A Book/Disk combination crammed full of free 
fonts, Insider resources, utilities, publications, 
workarounds, fontgrabbing more. For most any 
PostScript printer. Mac or PC format. $29.50 

BOOK -ON- DEMAND PUB KIT 
Ongoing details on Book -on- demand publishing, 
a new method of producing books only when and 
as ordered. Reprints, sources, samples. $39.50 

THE CASE AGAINST PATENTS 
For most individuals, patents are virtually certain 
to result in a net loss of sanity, energy, time, and 
money. This reprint set shows you Don's tested 
and proven real -world alternatives. 28.50 

BLATANT OPPORTUNIST I 

The reprints from all Don's Midnight Engineering 
columns. Includes a broad range of real world, 
proven coverage on small scale technical startup 
ventures. Stuff you can use right now. $24.50 

RESOURCE BIN I 

A complete collection of all Don's Nuts & Volts 
columns to date, including a new index and his 
master names and numbers list. $24.50 

FREE SAMPLES 
Check Don's Guru's Lair at http: / /www.tinaja.com 
for interactive catalogs and online samples of 
Don's unique products. Searchable reprints and 
reference resouces, too. Tech help, hot links to 
cool sites, consultants. email: don @tinaja.com 
FREE US VOICE HELPLINE VISA /MC 

SYNERGETICS 
Box 809 -NV 

Thatcher, 02 85552 
(520) 428 -4073 

CIRCLE 205 ON FREE INFORMATION CARD 

111 
sample 
clock 

filter 
input 

O 

the registers get stacked as 

deep as required for the 
input word size in use 

Y coeff 
input O 

X coeff o 
input 

the 

"WILBY" 
sample 

the 

sample 

the 

"WUZ" 
sample 

o filter 
output 

FIG. 2- DIGITAL FILTERS can be much more powerful than analog ones because they can 
look both forward and backward in time. The need for a "ime machine" is avoided by using 
the shift -register scheme shown here. 

robotics to gobble up all sorts of time 
and resources. And my magic sinewave 
development is currently using as much 
as twenty hours a day of my time. But, as 

hard as it is to do, you must focus on 

stuff that is technically challenging and 
still marketable by a small scale start -up 
if you are to be successful. Asking the 
fundamental questions outlined above 
ahead of time can save you lots of hours 
and grief and lets you focus your time 
and energy in better directions. 

For much more on all this, see my 
Case Against Patents package, 
WHEN2PAT.PDF on www.tinaja.com, 
and, of course, my Incredible Secret Money 

Machine. 

Digital Filters 
Most books on digital filters seem 

excessively and unnecessarily arcane to 
me. This month, let's instead try a total- 
ly different and off -the -wall approach. 

A filter is just some frequency- selec- 
tive network that is designed to favor 
certain frequencies over others. It is usu- 
ally used to isolate a desired signal or to 
improve the signal -to -noise ratio of a 

system. For example, the treble control 
on your hi -fi is a low -pass filter, the bass 

control is a high -pass filter, and AM 

radio tuning uses a bandpass filter. 

Traditional filters were originally 
built with capacitors and inductors. 
Many of those were replaced long ago by 
active filters- combinations of resistors, 
capacitors, and op -amps that exactly fake 
inductors. You can find more details on 
that in my Active Filter Cookbook. 

In contrast, a digital filter takes an 
existing pile of numbers and runs mul- 
tiply- and -add calculations upon them 
to create a new pile of numbers whose 
behavior will, we hope, be "better" in 
some way or another than the original. 
For instance, a stream of digital video 
can become digitally high -pass filtered 
to improve its sharpness, or low -pass 
filtered for softening or to eliminate 
slanted "jaggies ". 

Plus and Minus 
There are bunches of advantages to 

digital filters. First and foremost, a well 
designed digital filter is always "correct" 
and never needs "tuning ". A digital filter 
could easily be adjusted over an incredi- 
bly wide range using software. Digital 
filters can often be swept without any 
nasty transients. 

Special circuitry could be totally 
eliminated if the digital filtering gets 
done inside a stock microprocessor or a 

DSP digital signal processor. 
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FREQUENCY 

FIG. 3 -HOW A TRISAMP'S FREQUENCY 
cients are changed. 

Best of all, a digital filter can do cer- 
tain tasks that end up being difficult or 
impossible when using classic analog de- 
signs. For one thing, in a sense, they can 
look forward and backward in time. That 
is, unlike capacitors and inductors, they 
can react to currents and voltages that 
are yet to happen; classic analog com- 
ponents can only react to things that 
have already occurred. 

Examples here include "brick- wall" 
filters with extremely sharp cutoffs and 
linear -phase filters that attenuate a 

waveform's harmonics without any time - 
shifting distortion. 

There are also disadvantages and 
limitations to digital filters. While they 
are a lot simpler than some may have 
you believe, they still are rather hard to 
understand. 

You do already have to have your pile 
of numbers before you can filter them. 
Thus, A/D and D/A conversion might 
be needed in your system. 

There is a really ugly property of dig- 
ital filters called aliasing. If you sample 
any waveform less than twice per cycle, 
you might "fold over" and generate 
lower -frequency noise and artifacts. 
Very rarely, aliasing can be a valuable 
tool, one that lets you do digital mixing, 
downsampling, or a downconversion. 
But far more often, aliasing is a major 
nuisance that must be dealt with by pre - 
filtering. 

Here's a rule to follow when working 
with digital filters: Input signals to a dig- 
ital filter must get prefiltered so that 
zero energy exists above one -half of 
your sample frequency. That is, unless 
you have some really good reason to be 
doing otherwise! 

The dynamic range of any digital fil- 
ter is limited by several factors. Those 

so 60 

RESPONSE varies when its X and Y coeffi- 

include your input and output word 
sizes, truncation errors, and any round - 
off errors. 

Because you are often adding up very 
small differences between large values, 
the internal word size usually has to be 
much larger than that of the input or 
output. Thus, digital filters are much 
more suited to larger input signals than 
to very small ones. 

Simpler digital filters apply integer 
math or fixed -point arithmetic. Such fil- 

ters are faster and easier to implement, 
but have reduced dynamic range. 

Exotic digital filters can use a full 
floating -point processing for all their 
math. While more accurate, floating - 
point filters often run much slower, 
either restricting the maximum input 
frequency or forcing you to move to 
non -real -time applications. 

Finally, if your filter only works with 
a small number of samples, you might 
get into some ugly windowing problems. 
Softening the edges of a window or 
making sure that the edges happen 
where they don't cause problems are two 

,.0 

6 

0.0 

possible cures. Watch out for that win- 
dowing detail, or it will nail you every 
time. 

Trisamp Building Blocks 
My approach in the Active Filter 

Cookbook was to use a basic analog build- 
ing block called a second -order section. 
No matter how exotic your filter 
response, all you really ended up with 
was a pile of those cascaded sections. 
And each section only had two possible 
adjustments -the cutoff frequency and 
its damping. 

Let's try something similar here. I'll 
call our basic building block a "trisamp," 
and it is shown in Fig. 1. Just as you can 
use and cascade second order analog sec- 
tions, you can use and cascade trisamps. 

A trisamp gathers in three samples of 
a waveform. Which I will call "wuz," 
"is," and "wilby." It then scales them and 
adds them all together by using this fair- 
ly simple rule: 

output = Y(was) + X(is) + Y(wilby) 

Since a digital filter is a linear type of 
" thingy," it should not matter what fre- 
quency or what phase we use for our 
analysis. Thus, we can apply just one fre- 
quency at a time to determine our over- 
all response and arbitrarily pick an "is" 
phase of 90 degrees. 

For a single -frequency sinewave 
input, your output should be a scaled 
amplitude clone of your input. The out- 
put will be larger or smaller than the 
input, depending on the values and signs 
of X and Y, and upon the ratio of your 
input frequency to the sample -rate 
clock. 

sample clack frequency :72 00 it1MMM 71MEEOMEEEEME p eEEEMEME EMMEEEEEME oEEM REMM EfMEMEEEEEEEEEEMEE DEEEMM MM 
iiiiiiiiiiiñiiiii°iiiiiiiiiiiiii°iiiiiiiiiiiiMii taMEEEM 
iiiiiiiiiiiiiiMti°iiiiiiiiiiiiiiiiiiiiiiiiiiiii°i itEMMEMM Mrs11EMME 
EEEEEEEEEEEEEM121111wwwwwwwwwwwwwwwwwwwwwwwwwwwwww 

FREQUENCY 

FIG. 4-A LOW -PASS FILTER built by cascading three trisamps. This is a "distortionless" 
or linear -phase filter that is extremely difficult to build using older analog techniques. To 

simplify your final design, using ordinary algebra easily reduces three cascaded trisamps 
into a single, seven -sample "septsamp." Additional samples improve response shape. 63 
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PostScript triple cascaded trisamp digital filter designer v 2.04 

% Copyright c 1996 by Don Lancaster and Synergetics, Box 809, Thatcher, AZ 
% 85552 (520) 428 -4073 http: / /www.tinaja.com All commercial rights and all 

% electronic media rights are fully reserved. Reposting is expressly forbidden. 

% For best results, improve with Guru Gonzo PostScript utilities. Enhanced and 
fully annotated version available as TRISAMP.PS on www.tinaja.com 

% draw a graph: 

110 350 translate 8 dup scale 0.03 setlinewidth 1 setlinecap gsave 0 0 moveto 51 

(0 0 moveto 0 20 rlineto 1 0 translate) repeat stroke grestore gsave 0 0 moveto 21 

(0 0 moveto 50 0 rlineto 0 1 translate) repeat stroke grestore 0.12 setlinewidth 
gsave 3 { -0.5 0 moveto 50.5 0 rlineto 0 10 translate) repeat stroke grestore gsave 
6 { 0 -0.5 moveto 0 20.5 rlineto 10 0 translate) repeat stroke grestore 

/dot ( newpath 0.150 0 360 arc fill ) def % dot utility 

/tripletrisamp {0 0.5 50 { /freq exch store 180 freq mul sampfreq 2 div div cos 

coeffB mul 2 mul coeffA add /firsthold exch store firsthold abs 20 mul freq exch 

dot 180 freq mul sampfreq 2 div div cos coeffD mul 2 mul coeffC add /secondhold 
exch store secondhold abs 20 mul freq exch dot 180 freq mul sampfreq 2 div div 

cos coeffF mul 2 mul coeffE add coeffC coeffD 2 mul add div /thirdhold exch store 
thirdhold abs 20 mul freq exch dot firsthold secondhold mul thirdhold mul abs 20 

mul freq exch dot) for) def 

% / / /// demo - remove or alter before reuse. ///// 

/sampfreq 72 def % set sample clock frequency 

/coeffA 2.0 4 div def 

/coeffB 1.0 4 div def 

/coeffC 1.0 3 div def 

/coeffD 1.0 3 div def 

/coeffE 1.0 7 div def 

/coeffF 3.0 7 div def 

tripletrisamp showpage quit 

% center of first trisamp 
% pair 

% center of second trisamp 
% pair 

% center of third trisamp 
pair 

% do it and flaunt it 

FIG. 5 -THIS POSTSCRIPT TRIPLE TRISAMP exploration utility could make you an 
instant digital -filter- design expert. The code shown here can be easily expanded. 

The X and Y values are known as 

coefficients. And while you could select 
different coefficients for "was" and 
"wilby," that change would add or re- 
move time delay to your response. 

Forcing the coefficients for "was" 
and "wilby" to always be identical can 
give you the class of "distortionless" fil- 

ters known as linear -phase filters. Those 
are especially significant for data com- 
munications applications, and can be 
extremely difficult to do when using the 
older and more traditional analog design 
methods. 

Which leaves dealing with ... . 

Negative Time? 
So how do you find out who "wilby" 

is without a time -travel machine? 
Simply look one stage previous in the 

shift register scheme of Fig. 2, or access 
one sample address earlier in a memory 

64 data bank. This is sort of the same way 

any vertically delayed scope lets you 
look at the waveform edge you have just 
triggered on. 

Let's look at the responses we can 
expect from a trisamp as we vary its coef- 
ficients and the input frequency. 
Naturally, I prefer to use the superb 
PostScript general purpose computer 
language for this. I will use 72 clock 
samples per fundamental cycle. 

Figure 3 shows you several trisamp 
responses. Positive Y values result in 
low -pass shapes and negative Y values 
result in band -pass shapes. Also, in gen- 
eral, the overall peak gain is set by the 
absolute value of the sum of X and Y. 

Gains near unity are often used to keep 
the results from getting too large or dis- 
appearing entirely. 

For instance, a Y value of zero and an 
X value of one simply copies the peak 
value to the output for a flat or an all 

pass response. Next, consider Y = 0.25 

and X = 0.50. At low frequencies, "wuz," 
"is," and "wilby" are nearly on top of 
each other, so they pretty much sum to 
1.0 and give us nearly unity gain. 

But at the frequency whose time 
period equals exactly 36 clock cycles, an 
interesting result happens. "Wuz" and 
"wilby" end up on negative cycle peaks, 
and "is" sits on a positive cycle peak. In 
other words, they sum to zero! 

Other X and Y coefficients create the 
shapes shown. By themselves, those 
shapes may be interesting. But they 
aren't all that useful. So, to get useful 
response shapes, you must cascade your 
trisamps. 

Figure 4 shows a highly desirable lin- 
ear- phase, low -pass filter made by cas- 
cading the three trisamps shown. Note 
the excellent stopband response. And 
the modest droop in the passband is fair- 
ly typical of linear -phase filters. Most 
important, there is zero excess phase 
shift to higher frequency harmonics. 
That property is very important in 
telecomm filters and for wave analysis. 

Yes, you can easily re -graph this 
result in semi -log frequency -vs.- decibels 
for a more traditional- appearing, classic 
response plot. Among other features, 
that re -plot would make the stopband 
zeros more obvious. 

Actually, nobody really cascades 
trisamps. Go through some simple alge- 
bra and you can quickly prove that any 
two cascaded trisamps are the same as a 

five -coefficient filter. And three cascad- 
ed trisamps are the same as a seven -coef- 
ficient filter. So you apply a pentsamp or 
a septsamp instead. All digital filtering 
amounts to is finding the right coeffi- 
cients to use for the result you are after. 

PostScript code to do a seven- coeffi- 
cient filter made from three cascaded 
trisamps is shown in Fig. 5. You could 
easily use that routine to explore fancier 
digital -filter response shapes on your 
own. Just modify the coefficients with 
your favorite word processor or editor. 
Then send it to GhostScript or route it 
to almost any PostScript printer. 

Lots more PostScript -as- language 
details are found on www.tinaja.com For 
an amazing range of applications, 
PostScript can completely blow away 
the more traditional general purpose 
computer languages. 

Incidentally, more coefficients are 
normally chosen for fancier shapes. 
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Plug a Friend into 

Electronics Now 
and Saue $36.03" 

This Christmas give an electrifying gift ... plug a friend into 
Electronics Now and brighten the whole new year! Whether 
electronics is your friend's livelihood or hobby, your gift will 
illuminate the whole spectrum of electronics throughout the 
coming year and provide a monthly reminder of your 
friendship. 

Electronics Now will keep your friend 
informed and up -to -date with new ideas and 
innovations in all areas of electronics 
technology ... computers, video, radio, 
stereo, solid -state devices, satellite TV, 
medical electronics, communications, 
robotics, and much, much more. 

We'll provide great plans and printed circuit 
patterns for great electronic projects. In 
just the last few years, Electronics Now has 
presented amateur TV equipment, robots, 
computer peripherals, microcontroller 
programmers, test equipment, audio 
amplifiers, telephone projects, relay 
circuits, and much more. 

PLUS ... equipment troubleshooting 
techniques ... circuit design ... reports on 
new technology and products ... equipment 
test reports ... in -depth coverage on 
computers, video, audio, vintage radio ... 
and lots more exciting features and articles. 

*Basic sub rate - 1 yr/$19.97 2 yrs/$38.97 

SAVE $26.03* ... OR EVEN $52.06* ... For 
each gift of Electronics Now you give this 
Christmas, you save a full $26.03* off the 
newsstand price. And as a gift donor, you're 
entitled to start or extend your own 
subscription at the same Special Holiday 
Gift Rate -you save an additional $26.03 *! 

No need to send money ... if you prefer 
we'll hold the bill till January, 1997. 
But you must rush the attached 
Gift Certificate to us to allow time 
to process your order and send a 
handsome gift announcement card, signed 
with your name, in time for Christmas. 

So do it now ... take just a moment to fill in 
the names of a friend or two and mail the 
Gift Certificate to us in its attached, 
postage -paid reply envelope. That's all it 
takes to plug your friends into a whole year 
of exciting projects and new ideas in 
Electronics Now! 

1~ 

.%'1 ÿ.. 
www.americanradiohistory.com

www.americanradiohistory.com


American Institute 
of Organbuilders 
PO Box 130982 
Houston, TX 77219 
(713) 529 -2212 

Clement Engineering 
PO Box 1086 
Severna Park, MD 21146 
(410) 268 -6736 

Compu -Mart 
899 Presidential, Ste. 110 
Richardson, TX 75081 
(800) 864 -1155 

Dukane Ultrasonics 
2900 Dukane Drive 
St Charles, IL 60174 
(708) 584-2300 

Genesis Microchip 
2111 Landings Drive 
Mountain View, CA 94043 
(415) 428-4277 

Harris Semiconductor 
Box 883 
Melbourne, FL 32902 
(407) 724-7000 

ICT 
2123 Ringwood Avenue 
San Jose, CA 95131 
(408) 434-0678 

Mitel 
2321 Morena Blvd., #M 
San Diego, CA 92110 
(619) 276 -3421 

Names and Numbers 

Qualcomm Inc 
6455 Lusk Blvd. 
San Diego, CA 92121 
(619) 587 -1121 

Redmond Cable 
15331 NE 90th Street 
Redmond. WA 98052 
(206) 882 -2009 

Schott 
3 Odell Plaza 
Yonkers, NY 10701 
(914) 968-8900 

Seagate 
920 Disc Drive 
Scotts Valley, CA 95066 
(408) 438-6550 

Synergetics 
Box 809 
Thatcher, AZ 85552 
(520) 428-4073 

Thomson CFS 
40G Commerce Way 
Totowa, NJ 07511 
(201) 812-9000 

Wale Apparatus 
400 Front Street 
Hellertown, PA 18055 
(800) 334 -WALE 

Western Reserve Games 
21651 Tungsten Road 
Euclid, OH 44117 
(800) 531-1230 

Typical hardware building -block chips 
offer four coefficients each. Those can 

get cascaded "wide" to handle twelve to 
sixteen or more coefficients. Or, they 
can be cascaded "deep" to handle the 
number of bits in a fixed -point word. 
Harris and Qualcomm are two big 
sources for these dedicated chips, but 
you can easily do the same thing with a 

PIC microprocessor. 
I've been using digital filters as an 

important part of my magic -sinewave 
research. Magic sinewaves are my brand 
new way for simplifying and dramatical- 
ly improving the efficiency of such prod- 
ucts as variable -speed induction -motor 
drives, solar panels, and electric cars. 

You can find a lot more about them and 
all the new research opportunities they 
present on my Magic Sinewave shelf, 
which is in the www.tinaja.com refer- 
ence library. 

5SiMX Hard Drives 
As we saw a couple of months or so 

ago, the Hewlett- Packard 5SiMX is an 

66 ideal mid -range PostScript laser printer, 

one well suited to book -on- demand 
publishing. Its many features include 
genuine Adobe PostScript Level II , 24 

pages -per- minute print speed, a page - 
flipping duplexer, 11 X 17 capability, 
refillable toner cartridges (offering 
excellent economics), 600 DPI resolu- 
tion, and photo halftone enhancements; 
and all the service manuals and parts are 
readily available. 

It also has, at least in theory, a hard 
disk. 

Scant few printer users appreciate 
how absolutely crucial a local hard disk is 

for a PostScript printer (though Apple 

and QMS have had them for years). First, 
your hard disk lets you store lots of fonts. 

Second, it lets you stash all of your book - 
on- demand files so you'll never have to 

tie up a network resending them. That 
same storage lets you do a run unattend- 
ed for overnight BOD publishing. 

The same goes in spades for often - 

used forms or patterns. When a diskless 

PostScript printer is first turned on, all of 
those needed font bitmaps have to be 
laboriously built up into a font cache. 

Your first few printouts (and anything 
"new" after that) will always be very slow. 

A local hard disk instead saves a font 
cache for you. There is normally not any 
speed -difference slowdown on your first 
few files. 

Hard disks are also real useful for 
PostScript -as- language apps where they 
can serve as your primary 110. They are 
also quite handy to log what is coming 
into your printer, to solve interface has- 
sles, to convert formats, or to grab oth- 
erwise inaccessible data or commands. 
Once you have used a PostScript printer 
that offers a hard disk, it is unthinkable 
to ever again so much as walk through a 

room housing a printer that lacks one. 
The only tiny 5SiMX problem is that 

the HP disk drive has been undeliver- 
able -and it appears permanently so 

now as HP has gone completely out of 
the hard -drive business. Well, it turns 
out you can easily substitute your own 
hard drive -for as little as $35 -after 
you know and understand a few simple 
things. 

Let's excerpt some key info from the 
HPs LaserJet 5SiMX Developer's Quick 

Reference Guide: 
"The standard 21/2 -inch ATA IDE 

disk drive interface is supported. (ATA 

stands for `AT Attachment, as in the 
IBM PC -AT bus. And IDE stands for 
Intelligent Drive Electronics.) This 
printer is designed to allow these drives 
to be mounted directly to the formatter 
board. 

"The disk drive attaches to four 
standoffs. It is electrically connected via 

a ribbon cable. 
"The Seagate ST9420AG is the disk 

that has been qualified to work in the 
LaserJet 5SiMx printer." 

The developer's guide is available 
through HP Developers. My favorite 
source for custom cables is Redmond 
Cable. The oddball 2- millimeter bulk 
ribbon cable and connectors are sold by 
Digi -Key or Mouser (this is sometimes 
called a mini -IDE or "European" cable). 

Bargain drives often show up in 
Compu -Mart, Computer Hot Line, and 
similar publications. Note that non - 
Seagate drives may be larger and have 
different mounting holes. Older and 
larger 31/2 -inch drives are most likely not 
worth the hassle. Besides needing excess 

supply current, their larger pinouts take 
a special adaptor. 
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Navigation 
Advanstar Communications 
7500 Old Oak Blvd. 
Cleveland, OH 44130 
(800) 598 -6008 

GPS World 
859 Willamette St. 
Eugene, OR 97401 
(503) 343 -1200 

Institute of Navigation 
1800 Diagonal Rd., #480 
Alexandria, VA 22314 
(703) 683 -7101 

ITS World 
859 Willamette Street 
Eugene, OR 97401 
(503) 343 -1200 

Resources 
NASA Tech Briefs 
41 E 42nd St., #921 
New York, NY 10017 
(212) 490 -3999 

Navtech Books & Software 
2775 S Quincy St., #610 
Arlington, VA 22206 
(800) NAV -0885 

SAE 
400 Commonwealth Drive 
Warrendale, PA 15096 
(412) 776-4841 

Trimble 
585 N Mary Avenue 
Sunnyvale, CA 94086 
(408) 481-8000 

The last three digits of the Seagate 
part number are apparently its size. In 
the case of the unit referenced above, it 
is 420 megabytes. 

Be extremely careful when you 
experiment here on your own! Any 
crossed cable can destroy both your 
drive and the printer electronics. Do not 
attempt to interface a SCSI drive. 
Unless you know all about fancy and 
expensive IDE to SCSI conversions. 
And, 
drive! Always turn power off. 

On your PostScript software side, 
the drive is called " %disk0 %." Fonts 
usually go in a fonts subdirectory. 
Although half a gig is vastly more stor- 
age than you are likely to need for this, 
there's one curious limitation: You are 
only allowed 1000 different files on 
your drive. Filenames can be one to 
100- characters long. Nulls, backslashes, 
percents, end -of -file, and spaces are dis- 
allowed characters. 

Again, much more on BOD in gener- 
al can be found in my Book -on- Demand 
Publishing Kit. 

Navigation Resources 
I just got a flyer from Advanstar 

Communications on their brand new 
bookstore. This one focuses on GPS 
Global Positioning System and GIS 
Geographical Info System texts. 

Because of that flyer, and since it's 
been a while, I thought we might sum- 
marize several of the better navigation 
info sources as this month's resource 
sidebar. 

A good place to start is with the 
Navtech Bookstore. Then go on to 
those shows and publications from the 

Institute of Navigation. Two important 
trade journals in this area are GPS World 
and ITS World; the latter focuses on 
"Intelligent Transportation Systems." 

Finally, here's a reminder that Trimble 
has a great nav tutorial it calls GPS -A 
Guide to the Next Utility. Hot links to sev- 
eral useful GPS and nav sources are also 
found on www.tinaja.com. 

New Tech Lit 
a 

data book on their CCD Image Sensing 
Products. From Mitel comes an analog 
and digital Telecomm data book. 

The PC1802 Stereo Enhancement 
Processor chip from ICT uses 3 -D psy- 
choacoustics to "spread out" the appar- 
ent source of stereo sounds. The new 
GMVLD 10, from Genesis Microchip, is 

a real -time video -line doubler integrated 
circuit that is useful for de- interlacing. 
Uses for it include TV-to- monitor con- 
versions and video walls. 

The MIM Module from Clement 
Engineering can be useful for balloon 
telemetry and other remote sensing 
apps. Original jukebox manuals are sold 
by Western Reserve Games. 

Some info on power ultrasonics 
appears in the Waves newsletter from 

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 

Dukane. Bunches of traditional pipe - 
organ building info gets sold by the 
American Institute of Organbuilders, 
who offer various newsletters and con- 
ferences. 

Two unusual glass topics: Glass 
paints are newly available through Wale 
Apparatus, while Foturan is a new 
photo -etchable glass product line from 
the Schott folks. 

That long unclaimed $10,000 prize 
for anybody able to convincingly demon- 
strate dowsing techniques to locate a 

buried water pipe has just been upsized 
to $640,000. Contact www.randi.com for 
details. There's more on pseudoscience 
bashing in general on www.tinaja.com 

For more on the fundamentals of 
digital integrated circuits, read my 
CMOS Cookbook and TTL Cookbook, 
either by themselves or as part of my 
bargain Lancaster Classics Library, per my 
nearby Synergetics ad. 

As usual, many of the mentioned 
resources appear in our Names & 
Numbers and Navigation- Resources 
sidebars. A reminder that a no charge 
technical helpline is available per the 

Help box. and time con- 
straints strictly limit that service to U.S. 
callers only. Let's hear from you! Es 

MULTIMEDIA 
on the PC! 

What is Multimedia? What can 
ti it do for you? It can do lots of 

nice things! This 184 -page 
rObook helps you create your 
own multimedia presentation. 

Multimedia applications by people like you can 
revolutionize educational and business applications 
as well as bring more FUN, FUN, FUN into your 
leisure computer activities. 

Mail coupon to: 

Electronics Technology Today, Inc. 
P.O. Box 240 
Massapequa Park, NY 11762 -0240 

Please send me my copy of Multiomedia on the PC 
(PCP120). I enclose a check or money order for $18.95 
to cover the book's cost and shipping- and -handling 
expenses. NY state resident must add local sales tax. 

Name 

Address 

City State Zip 

All orders must be paid in U.S. funds only. Sorry, no 
orders accepted outside of USA and Canada. Please 
allow 6 -8 weeks for delivery. 

f 
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Troubleshooting 

VCR Tape Path Alignment 

DESIGNED VCR IT WILL RECORD AND PLAYBACK CLEAR, 

SHARP PICTURES. BUT EVEN MINOR MISADJUSTMENTS IN THE 

TAPE PATH COULD SEVERELY IMPACT THE QUALITY OF THE 

EN EVERYTHING IS SET UP RIGHT IN A WELL- 

video or the audio, or both. If there are 
severe misadjustments in the tape path, 
the tape itself can be damaged. 

Figure 1 diagrams the tape path in a 

Hitachi VHS VCR. It is typical of, 
though not identical to, the path that 
VHS recording tape follows in many 
modern VCRs. The five key areas in the 
tape path that require adjustment to 
ensure that the tape travels in the prop- 
er vertical plane are shown in the dia- 
gram. As we go on we will describe each 
adjustment point and its importance in a 

properly aligned tape path. 

Reel Table Height 
The first tape -path point in Fig. 1 is 

where the reel -table height is set. That 
setting determines the height of the tape 
as it is taken up or supplied from either 
the supply or take -up reel tables. If 
either table height is misadjusted, mak- 
ing the tape lower or higher than nor- 
mal, the edge of the tape can be dam- 
aged. Figure 2 shows how a misadjust- 
ment there can cause tape curling. In 
that example the reel table is too high, 
affecting the height of the tape at the 
entry point to the guide. The result is 

tape curling at the top edge of the tape, 
which can permanently destroy or dis- 
tort the audio or control tracks on the 
tape. As shown in Fig. 3, those tracks are 
at the top and bottom edges of the tape. 
That kind of problem shows up as dis- 

totted audio, with level changes; inter- 
mittent speed changes; or tracking prob- 
lems. 

Another problem caused by improp- 
er reel -table height is that it could cause 
the tape to be rewound into its VHS cas- 
sette improperly. That rewinding can 

BY ROBERT EPPERSON* 

cause the tape to bind, and in some 
instances stretch, causing symptoms 
similar to those of tape -edge damage. 

Tape Tension 
Tape tension is the applied force of 

the tape at some particular point along 
the tape path of the VCR. In VHS 
VCRs, tape tension is regulated to 
insure video signal interchangeability 
between VCRs. Incorrect tape tension 
produces a number of different playback 
problems. Those problems show up as: 

Tape Skew -flagging or bending 
of the picture at the top of the viewing 

3- GUIDE ROLLER HEIGHT 

sew* 

5 -X -VALUE (CTL HEAD PHASE) 

GUIDE POST "S" AND "T" 

2 - TAPE TENSION 

4 - AUDIO /CTL 
HEAD 

ADJUSTMENTS 

1 - REEL TABLE 
HEIGHT 

FROM HITACHI Hi- liteHitachi Home Electronics FIG. 1 -THE VHS TAPE PATH shown here is from a Hitachi unit, but it is common to many 
(America) Inc. Suwanee, GA VHS VCR's. Note the five major adjustment points. 
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CURLING AT 
TOP OF GUIDE 

FIG. 2 -TAPE CURLING AT THE TOP of 
the tape guide can be caused by a misad- 
justed reel -table height. If severe, it can 
physically damage the tape. 

screen. That vertical bending is caused 
by horizontal time -base errors in the 
horizontal -sync pulses on the tape. 
Correct tape tension reduces horizontal 
time -base errors. 

Intermittent Blue Screen -trig- 
gered by the loss or excessive distortion 
of the playback video -sync signals. 
System -control microprocessors often 
monitor the sync signal, sending control 
codes to the character generator, which 
activates the blue screen whenever 
abnormalities are detected. 

Upper Cylinder, Tape -Guide 
Damage- severe, excessive tape tension 
can actually damage the upper cylinder 
and tape guides, causing surface scarring 
or excessive head wear. 

Proper tape tension is clearly one 
adjustment that must not be overlooked. 
It is maintained throughout the tape 
path by a tension band, which is wound 
around the supply -reel table that contin- 
uously controls the braking force 
applied to the table. That braking force 
provides a variable resistance to the 
rotation of the supply reel when the tape 
is being withdrawn from the cassette - 
supply hub. To change the braking 

LINEAR AUDIO TRACK 

4- VIDEO TRACKS 

CTL TRACK 

FIG. 3-THE AUDIO SIGNAL SITS ALONG 
the top edge of the VHS tape. Control sig- 
nals are placed along the bottom edge. 

force, a tension band is connected to a 

tension -arm assembly using a pole that 
is in continuous contact with the tape as 
shown in Fig. 4. The tape itself deter- 
mines the pole position relative to the 
tape tension at any given point in time. 
As the tape is pulled from the supply- 

reel table with more (or less) force, the 
pole position changes in proportion to 
the force, and the band around the sup- 
ply- reel table alternately loosens (with 
increased tape -pull force) or tightens 
(with decreased tape -pull force) to main- 
tain a constant back tension (resistance) 
against the tape. 

Guide Rollers 
Figure 5 shows two additional com- 

ponents that play an important part in 
determining the position of the tape as it 
travels though the tape path. Since no 
two VCRs have precisely the same 
mechanical path for tape travel, the sup- 
ply and take -up guide- roller heights are 
adjustable to maintain interchangeabili - 
ty when playing back prerecorded video- 
cassettes. The guide rollers determine 
the height of the tape at the entrance 
and exit of the video -drum assembly, and 
control the tape travel across its surface. 
That ensures the correct positioning of 
the video head with respect to the video 
signals recorded on the tape (particular- 
ly the proper placement of the video - 
sync signals), and the point at which the 
video heads were switched from CHI to 
CH2 during the initial recording. 

TENSION ARM AND POLE 

TENSION BAND 

SUPPLY RIEL TABLE 

FIG. 4 -TAPE TENSION MECHANICS are 
illustrated here. The tension band does 
most of the work. 

Figure 6 shows what happens if a 

supply -guide roller is misadjusted. Note 
the noise bar that appears at the top of 
the screen. The particular guide roller 
that is misadjusted, and the degree of 
misadjustment, determines the number 
of noise bars and where they appear on 

TAKE -UP GUIDE ROLLER 

SUPPLY GUIDE ROLLER 

SLANT POSTS 

FIG. 5 -TWO GUIDE ROLLERS -one 
before the video -drum assembly, one 
after - determine the tape position as it 
travels across the video heads. 

the screen. A misadjusted guide roller 
can also cause tape curling, which results 
in distorted audio and distorted picture 
(noise bars, vertical jitter, and intermit- 
tent blue screen). 

ACE Head 
The ACE -head assembly is shown in 

Fig. 7. It is comprised of three heads that 
together support the audio and servo 
functions of the VCR. Those are: 

Audio Erase Head -a high -fre- 
quency AC bias current flows through 
the erase head to remove any previously 
recorded audio signal. 

Linear Audio Head -records and 
plays back the linear audio signal. 

Control Track Head -records a 
30 -kHz signal onto the tape to form a 

video -head reference. When a tape is 
played back, the video -head phase is 
aligned with respect to that recorded 
control signal. 

The ACE head is adjusted to assure 
proper playback of the linear audio sig- 
nal and to insure proper tracking when 
playing back prerecorded tapes. When 
adjusting the ACE head assembly, two of 

NOISE BAR IN PICTURE 

FIG. 6 -THE NOISE BAR THAT APPEARS 
in the picture can be caused by a misad- 
justed guide roller. 

continued on page 72 69 
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LASER EXPERIMENT S 

Generating laser -Light 

Patterns 

TIJIS MONTH, WE ARE GOING TO TURN OUR ATTENTION 

l'O THE WORLD OF GEOMETRIC PATTERNS AND DE- 

SIGNS. THE LASER MARKET IS TEEMING WITH EQUIPMENT, 

RANGING FROM SIMPLE X -Y AXIS UNITS AND SCANNERS TO 

elaborate, computerized professional 
controllers. All are designed to manipu- 
late one or more laser beams into 
designs, patterns, moving artwork, let- 
tering, or even sheets of light. 

Such equipment is remarkable in 
terms of what it does, but costs start in 

the $100 range for the most basic set -up 
and go up to $15,000 and more for high- 
ly sophisticated machines. 

While such specialized professional 
equipment is wonderful to work with, it 
is overkill for our experimentation pur- 
poses, and its cost puts it out of reach for 
many. But that doesn't meant that we 

can't experiment with laser special 
effects. Let's take a look at some of the 
simple and inexpensive equipment that 
can be built and methods that can be 
used to produce many of the same 
effects as the commercial units. 

Simple Pattern Generators 
To start, let's re -visit a set -up first dis- 

cussed in the July 1996 installment of 
this column, and shown in Fig. 1. Mount 
a spring to a stand, as illustrated there, 
and attach a 1- inch -square piece of 
Mylar or top- surface mirror to the 
spring's free end. That set -up is the basis 

for several different simple pattern gen- 
erators. 

One tip when working with springs is 

that the action can be adjusted by 
expanding or contracting the coil. As a 

general rule, a spring becomes springier 
when stretched. Use that principle to 

control the amount of reaction to touch 
or vibration. 

Once the set -up is assembled, aim 

your laser so the beam reflects off the 
Mylar or mirror onto a flat, light -col- 
ored surface, and then give the spring a 

tap. That tap will make the spring oscil- 
late, and the beam will follow suit. 
Thanks to the persistence -of- vision 
characteristics of the human eye, the 

FIG. 1 -A SQUARE MYLAR REFLECTOR 
attached to a spring that is anchored to a 

block of wood is one of the most basic 
laser -light reflectors. 

BY CARL J. BERBQUIST 

WARNING! ! ! 

This article deals with and involves 
subject matter and the use of materials 
and substances that may be hazardous 
to health and life. Do not attempt to 
implement or use the information con- 
tained herein unless you are experi- 
enced and skilled with respect to such 
subject matter, materials and sub- 
stances. Neither the publisher nor the 
author make any representations as for 
the completeness or the accuracy of the 
information contained herein and dis- 
claim any liability for damages or 
injuries. whether caused by or arising 
from the lack of completeness, inaccu- 
racies of the information, misinterpreta- 
tions of the directions, misapplication of 
the information or otherwise. 

rapid movement of the spot generates 
random patterns and designs on the sur- 
face. 

Repeat that step several times. Note 
that the patterns are never exactly the 
same twice. A blast of air or strong 
vibration can also vibrate the spring and 
create new light effects. Experiment 
with different forces and make note of 
what happens. 

Electronic Pattern Generator 
If you set up a small gear -reduction 

motor, rigged with an arm (say, a nail, 
for example) that will gently nudge the 
spring on each revolution, you'll have a 

way to produce more repeatable patterns 
for longer periods of time. The photo in 

Fig. 2 shows one way that can be done. 
An electromagnet or solenoid can 

also be used to pulse the spring and 
move the reflector. Those devices can be 

driven from the output of an electronic 
timer that is also used to control the fre- 
quency of the pulse. Figure 3 shows a 

suitable circuit for a simple timer. 
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For more dramatic effects, use a dual 
timer, like the one shown in Fig. 4. In 
that circuit, first one electromagnet, 
then the other, is activated, and the 
sequence repeats. If the two electromag- 
nets are placed at right angles to each 
other, a north -south, east -west move- 
ment can be established. That move- 
ment can produce some very interesting 
designs, especially if you vary the oscilla- 
tion rate by changing the capacitance 
and resistance values. 

Motorized Pattern Generators 
Motors and mirrors make an excellent 

combination for generating graphics. 

Attach reflective surfaces to the shafts of 
the motors. Then arrange the assemblies 
at various angles to each other. Now 
direct the laser beam between the mirrors 
and onto a screen. As the motors turn the 
mirrors, additional angle changes occur 
that vary the pattern. 

Figure 5a shows a variation of the cir- 
cuit in Fig. 4 that can be used to control 
a pair of motors. When the motors are 
connected to the circuit as shown in Fig. 
5b, it will turn the individual motors on 
and off. If, on the other hand, you use 
the arrangement shown in Fig. 5c to 
control a single motor, it will make that 
motor first rotate in one direction and 

FIG. 2 -FOR REPETITIVE VIBRATIONS, this simple set -up works well. A small gear - 
reduction motor rotates a nail, which strikes the spring one time each revolution. That rota- 
tion creates a repetitive movement in the reflector. 

+V 

ELECTRO 
MAGNET 

FIG. 3-A SIMPLE TIMER built around a 
555 gives you a switching electromagnet to 
use to create laser -light patterns. 

then the other. That set -up has all kinds 
of useful applications. 

If you want to add yet another vari- 
able, you can provide a speed control by 
connecting a 5000 -ohm potentiometer 
in series with the motor and power sup- 
ply. Another variation would be to 
replace the flat mirrors with either con- 
vex or concave surfaces. One last area to 
consider is reflecting the laser beam off 
liquid surfaces such as water, oil, paint, 
etc. Different beam angles and vibra- 
tions of the substance being used as the 

+v 

ELECTRO 
MAGNET 

ELECTRO 
MAGNET 

FIG. 4-IF THE ELECTROMAGNETS in 
this dual -timer circuit are arranged perpen- 
dicular to each other, a north -south, east - 
west motion can be established. 

reflector can produce some delightful 
and interesting results. 

It is obvious that a nearly endless 
variety of effects could be produced by 
making minor or more extensive 71 
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FIG. 5-THE MOTOR -CONTROL CIRCUIT (A) can be used to alternately turn two motors 
on or off (B). It can also be used to make one motor turn first in one direction and then the 
other (C). 

changes to the basic set -up. Spend some 
time experimenting with the ideas pre- 
sented, as doing so is a valuable source of 
knowledge. 

Holiday and Other Displays 
So, aside from special effects at rock 

concerts, what practical applications 
are there for what we have learned? 
Well, how about using lasers to create 
holiday displays that would be the talk 
of the neighborhood. Holidays, such as 

Christmas, Halloween, and Indepen- 
dence Day all lend themselves to the 
special effects lasers could produce. For 

example, use mirrors, lenses, fiber 
optics, and such to uniquely personalize 
Christmas trees and other decorations 
with stunning light shows. The displays 
can be stationary or moving. They could 
spell out a holiday message. You are only 
limited by your imagination and the 
complexity of your design. If a PC is 

available, try setting up a program to 
control both the optics and mechanics 
for a variety of unusual results. 

Halloween offers an endless opportu- 
nity for creativity. Just imagine the selec- 
tion of spooky displays you could build 
around your laser. A spectacular demon- 

THIS IS ONE EXAMPLE of the kinds of light patterns that you can create using the infor- 
72 mation in this article. 

stration for the Fourth of July could be 

assembled with the help of mirrors and 
motors to simulate fireworks. Let your 
imagination loose and when you do 
come up with a great idea, put it down on 
paper and send it to Electronics Now, 
Laser -Experiments Editor, 500 Bi- 
County Blvd., Farmingdale, NY 11735, 

or simply e-mail to lartronics @aol.com. 
While on the subject of gaining 

attention, why not take a look at the pos- 
sibilities for advertising. A swirling, pul- 
sating light show projected on a bill- 
board or a showroom ceiling or wall will 
immediately attract people passing by. 

In addition to the movement, there is 

something about the color and quality of 
the red light from a helium -neon laser 
that is difficult to ignore. The collima- 
tion not only makes the light bright, but 
also gives the beam and the surfaces it 
comes in contact with a shimmering 
effect that is hard to describe. For what- 
ever reason, the experience is visually 
pleasant for most people. 

SERVICING 
continued from page 69 

the adjustments affect the way the tape 
travels across the tape path. These are 
the tilt and height adjustments. 

TAKE -UP GUIDE ROLLER 

ERASE HEAD 

LINEAR AUDIO HEAD 

CONTROL TRACK HEAD 

GUIDE POST 

FIG. 7- ACE -HEAD ASSEMBLY is corn- 
posed of three separate heads -audio 
erase, linear audio, and control track. 

X -Value 
The X -value adjustment, also known 

as the CTL head phase, or tape- inter- 
changeability adjustment, is used to set 
the position (horizontally) of the ACE 
head. It insures that the recorded video 
signal and control -signal phase relation- 
ship is maintained when playing back 
tapes from différent VCRs. You can be 
sure that tracking linearity is correct 
when the X -value is properly set. 121 
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EQUIPMENT REPORTS 
continued from page 18 

pressure or you can enter a new user. 
Each new user gets their own password 
and set of records. If you want, you can 
set the upper and lower pressure limits 
for each measurement -the smaller the 
range, the quicker each measurement 
can be made. 

With everything connected and the 
software running, you simply follow 
software prompts to wrap the cuff 
around your arm, tighten the air valve 
on the bulb, start pumping, stop pump- 
ing and wait, and then to loosen the 
valve and release the air. The process 
takes about 30 seconds. All results 
appear on- screen and can be saved or 
printed. 

The DynaPulse measures blood pres- 
sure in much the same way as a physician 
does. The inflatable cuff presses on the 
artery in your arm to the point where 
blood stops flowing. Then, as pressure is 
released, blood starts flowing at some 
point. At that point, the blood swirls in a 

turbulent flow causing a sound a doctor 
can hear with a stethoscope, and varia- 
tions in pressure that DynaPulse can 
detect. The point where blood starts to 
flow is measured as the higher pressure 
point (systolic). At some point as pres- 
sure is released, the turbulence ceases; 
that's the lower pressure point (dias- 
tolic). 

While it will not (and should not) 
replace a physician, DynaPulse is excel- 
lent for medical screenings by qualified 
personnel, or for home use to keep track 
of your blood pressure between doctor's 
visits. It also makes it very easy to store 
your results where they will never get 
lost. You can display long -term trends to 
monitor the effects of diet, exercise, 
medication, and so on (again, any diet or 
exercise regimen should first be dis- 
cussed with and approved by your physi- 
cian). Whether you're keeping track of 
just yourself, your whole family, or an 
entire organization, the DynaPulse 
200M simplifies the task of taking and 
storing blood -pressure readings. 

Oulu You Con Prevent Forest Fires. 

EARN YOUR 
B.S. DEGREE 
COMPUTERS 

OR 

ELECTRONICS 

By Studying at Home 
Grantham College of Engineering, 

now in our 46th year, is highly experi- 
enced in "distance education " - teaching 
by correspondence- through printed 
materials, computer materials, fax, 
modem, and phone. 

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

Grantham offers three separate distance - 
education programs, leading to the follow- 
ing accredited degrees; 

(1) The B.S.E.T. with Major Emphasis in 
Electronics. 

(2) The B.S.E.T. with Major Emphasis in 
Computers. 

(3) The B.S.C.S. - the Bachelor of Sci- 
ence in Computer Science. 

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

Write or phone for our free catalog. 
Toll free, 1- 800 -955 -2527, or see 
mailing address below. 

Accredited by 
the Accrediting Commission of the 

Distance Education and 
Training Council 

GRANTHAM 
College of Engineering 

Grantham College Road 
Slidell, LA 70460 

r 
You can Build Gadgets! 
Here are 3 reasons why! 

Coating smaa`' 
In 

Practical Electronics 

BP345- GETTING 
STARTED IN 

PRACTICAL 
ELECTRONICS$5.95 

If you are looking into 
launching an exciting 
hobby activity, this text 
provides minimum es- 
sentials for the builder 
and 30 easy -to -build fun 
projects every experi- 

menter should toy with. Printed -circuit board 
designs are included to give your project a pro - 
fessional appearance. 

II BP349- 
PRACTICAL OPTO- 
ELECTRONIC 

PROJECTS $5.95 
It you shun opto -elec- 
tronic projects for lack of 
knowledge, this is the 
book for you. A bit of in- 
troductory theory comes 
first and then a number 
of practical projects 
which utilize a range of opto devices, from a fil- 
ament bulb to modern infrared sensors and emit- 
ters -all are easy to build. 

BP363- 
PRACTICAL 
ELECTRONIC 
MUSIC PROJECTS 

$5.95 
The text contains a good- 
ly number of practical 
music projects most often 
requested by musicians. 
All the projects are rela- 
tively low -in -cost to build 

and all use standard, readily -available compo- 
nents that you can buy. The project categories 
are guitar, general music and MIDI. 

Mail to: 

Electronic Technology Today, Inc. 
P.O. Box 240 
Massapequa Park, NY 11762 -0240 

Shipping Charges in USA & Canada 
$0.ot to $5.00 $2.00 $30.01 to $40.00 $6.00 
$5.01 to $10.00 $3.00 $40.01 10150.00 $7.00 
$10.01 to $20.00 $4.00 $50.01 and above $8.50 
$20.01 to $30.00 $5.00 

Sorry, no orders accepted outside of USA and 
Canada. All payments must be in U.S. funds only. 

Number of books ordered. 

Total price of books $ 

Shipping (see chart) $ 
Subtotal $ 

Sales Tax (NYS only) $ 
Total enclosed $ 

Name 

Address 

City State ZIP 

LPlease 
allow 6 -8 weeks for delivery. J 73 
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U I UPDATE 

Microphone Basics 

SOUND IS GENERATED THROUGH A SPECIFIC MECHANI- 

CAL PROCESS. THAT IS, SOME PHYSICAL DEVICE MOVES 

OR VIBRATES, IN TURN MOVING THE AIR AROUND IT. ONE SIMPLE 

EXAMPLE IS A TUNING FORK. IF YOU HIT THE TUNING FORK 

with a hammer (see Fig. 1), the fork 
vibrates at one specific frequency deter- 
mined by its size and shape. The vibra- 
tions of the fork move the air around it. 

When those movements reach your ear, 

they are converted into electrical energy 
and sent to your brain to be processed 
and interpreted. (Of course, there is a lot 
more going on here than what we've just 
outlined; but, for our purposes, this sim- 
plified explanation will suffice). 

Well, that process could also be used 

to describe how a microphone works. 

Like the ear, all microphones are sound 
conversion devices -they take sound and 

change it into electrical energy. There 
are three basic steps in this process: 

1. Sound waves move the diaphragm 
inside the microphone. 

2. The voice coil also moves, since it 
is attached to the diaphragm. 

3. When the voice -coil moves, elec- 

trical energy is generated in the coil 

since it is located inside the micro- 
phone's magnet structure (magnet and 

magnetic housing). 
The kind of microphone just de- 

scribed, shown in Fig. 2, is a dynamic or 
moving -coil type. The sound wave that 
reaches the microphone must be strong 
enough (or, rather, loud enough) to move 

the mass of the diaphragm and the coil 

assembly. That type of microphone 
works well, but does have some limita- 

BY FRANKLIN J. MILLER 

lions. It usually generates a small peak, 

sometimes called presence, somewhere 
between 2 and 5 kHz. Extremely -low 

and extremely -high frequencies can also 

give dynamic microphones some trouble. 
However, dynamic microphones are very 
durable and do not require any special 
handling. That's why they are so com- 
monly used. 

The amount of electrical energy that 
a microphone can put out partly depends 
on the amount of acoustical energy that 
reaches its transducer. In general, the 
louder the sound, the greater the electri- 
cal energy the microphone will produce, 
but there are limiting factors -the maxi- 

mum possible movement of the voice 

coil for one. 
Sound that we hear is usually mea- 

sured in dB SPL (sound pressure level). 

That measurement ranges from 25 -dB 

SPL (the level in a quiet broadcasting 
studio for recording music) to 140 -dB 

SPL (a 50 -HP siren). An average full 

symphony or orchestra has a dynamic 

FIG. 1 -HOW SOUND IS GENERATED. Striking a tuning fork is the method illustrated here. 
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SOUND 
WAVES M"." 

MAGNETIC 
HOUSING 

MAGNET 

ELECTRICAL 
OUTPUT 

/ VOICE 
DIAPHRAGM COIL 

FIG .2- MICROPHONES CONVERT sound 
waves into electrical signals. 

range of 20 to 100 dB. The human ear 
has a dynamic range of about 120 dB, 
which is a ratio of a trillion to one. 
Analog recording has a 60 -dB range (a 
million to one). Digital recording has a 
range of 90 dB (a billion to one). 

As you can see from the above, the 
human ear is a very fine instrument in- 
deed and should be treated with respect. 
Therefore, a microphone that can con- 
vert the air movement into an electrical 
signal within the very large dynamic 
range of the ear has a difficult job, at best. 

Microphone Efficiency 
Microphones work best .when they 

are positioned as close as possible to the 
sound -generating source. As shown in 
Fig. 3, the voltage produced by a micro- 
phone falls off with the inverse square of 
the distance. Put another way, the volt- 
age the microphone produces increases 
geometrically as the distance from the 
sound source decreases. However, there 
is a limit. If the microphone is too close 
to the sound source, there is a proximity 
effect that causes the low frequencies to 

TOP PLATE 
(PART OF MAGNETIC STRUCTURE) 

MAGNETIC STRUCTURE 

PERMANENT 
MAGNET SOUND 

WAVES /VW\ 
ELECTRICAL 

OUTPUT 

DIAPHRAGM VOICE 
COIL 

(VERY FINE MAGNET 
WIRE, SEVERAL LAYERS) 

FIG. 4 -THE BASIC DYNAMIC MICRO- 
PHONE. It is probably the most commonly 
used variety. FIG. 5-AN ELECTRET CONDENSER MICROPHONE features a built -in FET amplifier. 

SOUND WAVES 

F 
SOUND WAVES 

D1 

V1=2mV 

1)1 

V2=.707mV .. 

4 

D2 

FIG. 3 -A MICROPHONE'S OUTPUT FALLS OFF as it gets farther away from the source 
of the sound. 

have a greater build -up than the high 
frequencies. 

It is important to realize that micro- 
phones are never 100% efficient (their 
precise efficiency is not important to this 
discussion), and many factors come into 
play to reduce efficiency still further. For 
example, even temperature and humidity 
are important factors in the sound- repro- 
duction process. That is one reason why 
studio recording is ordinarily very uni- 
form, while remote recording can be 
quite variable. It is also why something 
that worked once might not seem right at 
another time. Most of those problems 
can be solved, but microphone users need 
to be aware that they can and do occur. 

Types of Microphones 
There are several different types of 

microphones. The first and most com- 
mon is the dynamic microphone that we 
have been talking about. It has a small 
diaphragm with a coil of magnet wire 

attached to it (see Fig. 4) that sits in the 
field of a permanent magnet. 

The electret condenser type is the 
next most popular in today's market- 
place. It is a permanently charged capac- 
itor type with an FET amplifier built in. 
It is shown in Fig. 5. 

Another type of microphones is the 
capacitor type; it is the forerunner of the 
electret type. Its major drawback is that 
it needs a power supply to charge its 
plates. An RF capacitor microphone is 
another quality way to convert sound 
waves into an electrical signal. 

Acoustical Characteristics 
Next, let's look at the acoustical char- 

acteristics of microphones, in order of 
their popularity. Figures 6, 7, and 8 are 
polar diagrams that show the pickup pat- 
terns of various microphone varieties. All 
three have some common elements and 
all are for a 1 -kHz signal. At other fre- 
quencies the patterns might be different. 

VARYING GAP 
VARIES CAPACITANCE 

DIAPHRAGM 

SOUND 
WAVE 

PERMANENTLY CHARGED 
BACK PLATE 

V+ 
AUDIO OUT 

FET 
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VCR 
Cross Reference 

NOW Find the right Part 
for your VCR 

uCR 
ante Ftefer 

fì Parte 

-401 

¢itth vdios 

With the 

ISCET VCR 
CROSS REFERENCE 

This 119 -page reference contains 
both model and part- number cross - 
references updated to include 1994 
units. 

VCR's are made in a few factories 
from which hundreds of different 
brand names and model numbers 
identify cosmetically- changed iden- 
tical and near -identical manufactured 
units. Interchangeable parts are very 
common. An exact replacement part 
may be available only a few minutes 
away from you even though the 
manufacturer supplier is out -of- stock. 
You may be able to cannibalize scrap 
units at no cost! 

The ISCET VCR Cross Reference 
is pre -punched for standard loose - 
leaf binding.. .$38.00 plus $3.00 for 
shipping for each Reference. 

Claggk Inc. 
VCR CROSS REFERENCE OFFER 
P.O. Box 4099 
Farmingdale, New York 11735 -0793 

Name 

Business 

Address 

City 

State Zip 

Phone 

Enclose $38.00 for the Fifth Edition of the ISCET 
VCR Cross Reference and $3.00 for shipping for ea, h 

Reference. 
The total amount of my order is $ 

Check enclosed -do not send cash. 
or please charge my credit card. 

Visa MasterCard Exp. Date _/ / 

Card No. 

Signature 

New York State residents must add applicable local 
sales tax to total. US funds only. Use US bank check 

or International Money Order. C802 

L J 

FIG. 6-A MICROPHONE WITH AN OMNI- 
DIRECTIONAL pattern like this one picks 
up sounds from all directions. 

Every microphone has its own polar 
pattern. The manufacturer will gener- 
ally supply it with the microphone, or 
the information might be in the catalog 
or other literature. The key to selecting 
the right microphone is to know which 
pattern is the correct one to use for a 

particular application. 
The most common type is the omni- 

directional. As its name implies, an omni- 
directional microphone receives the 
acoustical waves in a pattern that is equal 
all around in a circular fashion. Note that 
the plot in Fig. 6 shows that the pickup in 
the rear does have some loss, but that 
loss is small enough to ignore. 

The next type of pickup pattern is the 
cardioid. It has better pick -up from the 
front of the microphone than from the 
rear, as shown in Fig 7. That type of pick- 
up is very popular for live performances. 
That's because it greatly reduces the 
chance of acoustical feedback (although it 
is far from the total answer to that com- 
mon problem). 

The hyper- cardioid /super -cardioid 
microphone has some features of the 
cardioid microphone, but the pickup 
pattern is even more pronounced (see 

OdB 

FIG. 7 -A CARDIOID PICKUP PATTERN 
reduces the likelihood of acoustic feedback. 

Fig. 8). Though that microphone is use- 
ful where feedback is likely to be a real 
problem, one drawback is that it might 
have too narrow a pickup pattern for 
some applications. 

The last type of microphone we will 

discuss is the gun/interference tube. It is 

used to pick up sounds at a distance. That 
microphone has some special uses, espe- 
cially in electronic newsgathering and in 
film and TV production, to pick up dia- 
logue where a wireless microphone is 

impossible to use for some technical rea- 
son. While we have not shown a polar 
plot for that type, obviously, they are 
highly directional. 

It is important to remember that 

FIG. 8-WHEN FEEDBACK PROBLEMS 
are severe, try a hyper -cardioid type that 
delivers the polar pattern shown here. 

there is no one microphone that can 
solve all acoustic problems. You must try 
different ones in different situations. 
After some practice, you will have a 

good understanding of what works for 
what situation. 

!tr[Jl 
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COMPUTER OONNCtaJTIONS 

IP Addressing and HTML Coding 

THERE WERE SEVERAL MISLEADING AND INCORRECT 

STATEMENTS IN MY COLUMN ON INTERNET RESOURCES 

(AUGUST 1996). I THINK THAT THE TOPICS ARE IMPORTANT AND 

INTERESTING ENOUGH THAT WE'LL REVISIT THEM IN 

somewhat greater depth for our discus- 
sion this month. 

The first problem was my statement, 
"Thus, a textual address like jkh@ 
acm.org eventually gets resolved to a 
numeric address like 127.0.0.1." Actual- 
ly, the numeric address is a machine 
address, not some sort of user alias. As 
Lou Sortman pointed out, "There is a 

mapping between IP addresses and 
domain (host) names, but the user part 
of an e-mail address is resolved by the 
Mail Transfer Agent on the referenced 
host (or Mail eXchanger) and has noth- 
ing at all to do with any part of the IP 
address." Thanks also to Ron Dozier for 
information in this area. 

Lou also clarified some details of 
where HTTP ends and TCP begins: "In 
the HTTP protocol, the client issues a 

request to the server and the server 
responds with the status, a header 
(which you described with the HEAD 
command), and any requested data (if 
applicable). Your description added two 
extra parts (client initiates "transfer" and 
server acknowledges the connection). 
Those are not part of HTTP. They are 
part of the transport protocol (TCP on 
the Internet)." 

Regarding CGI (Common Gateway 
Interface), Lou stated, "CGI programs 
can be accessed with the GET method 
as well as the POST method. You speci- 
fied that only the POST method can be 

used. Later, you say that mostly what is 

transferred with the GET method is 
simple HTML files. Statistically, that is 

probably true, but it is also used quite a 

lot for other file types (sound files, 
images, etc.) and even CGI programs." 

Lou also disagreed with my assess- 
ment of CGI: "CGI is not an awkward 

BY JEFF HOLTZMAN 

hack. It is the most portable way of han- 
dling CGI programs on differing oper- 
ating systems and written in differing 
languages, including interpreted ones 
such as Perl and the Bourne shell. There 
is a place for more efficient schemes for 
executing code on the server, but there 
are portability and resource consump- 
tion issues that would make CGI a bet- 
ter solution in many cases." 

I agree that CGI has the virtue of 
portability. However, it lacks elegance 
and performance. As the Microsoft 
steamroller overtakes Internet technolo- 
gy, I think we'll see the company's direct - 
access Internet Server Application Pro- 

Ede edit y Q. @ookmarka Qpton 

I teieel idl 1 mew 

Nectar', Wind 

I«M 
A Location Pie //ÆVIXbANa+/woVBesic_1'_F smut. tm. 

Whirs NesA I tethers Cod 
I 

Harden& Net Search f Net Duck" wham 

a.g <IttG SRC. "canyon.gsL" aLt""GCana CautyOn"> 

-loTxi 

JEl 

Used to inert images. Thu is an empty dement and so the end tag is forbidden The attributes m. SRC. ALT. ALIGN. WIDTH, 
HEIGHT, BORDER, HSPACE, VSPACE, USFMAP and ISMAP Imagez can be poe coned vertically relative to the curent 
teml ,e or Boated to the left or right. See BR wth the CLEAR atanb me for control over mallow 

APPLET 

Requires start and end tags The ekrnert is supported by all Java enabled browsers. It allows you to embed a Java appkt tiro 
HTML documents, e g to include an animation. The contents of the element are used as is fatback idle applet cant be loaded 
The mtnbutes are CODE. CODEBASE. NAME. ALT, ALIGN. WIDTH HEIGHT. HSPACE and VSPACE APPLET uses 
assocsated PARAM elements to pass parameters to the apples. 

FONT 

Requires start and end tags This allows you to change the font sae and/or color for the enclosed tot. The annbutrr are SIZE. 
COLOR. Cobra are gram as RGB n besadecmal notation or as one of 16 widely understood color names 

BR 

Used to force aine break. The is an empty element and so the end tag is forbsdden. The CLEAR attribute can be used to move 
down pan floating images on ether maw, e.g. <BR CLEAR. =LEFT> 

MAP 

Requires stat and end tags. This allows you to dette client-fide image maps. MAP elements comae, one or more AREA elements 
that speck hotmaes on the associated image and bind these hotzonet to URLa. 

_OA Demme Dar 

THE HTML 3.2 SPECIFICATION adds support for Java Applets, and several new tags for 
specifying text formatting. HTML 4.0 should be out by the end of the year. 
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gramming Interface (ISAPI) become 
much more widely used than CGI. And 
even if MS were to drop dead tomorrow, 
other vendors (e.g., Netscape) have com- 
parable solutions. 

Lou also disagreed with my assess- 
ment of HTML. "HTML was intended 
to be platform independent. It was quite 
intentional that there were no font or 
color tags in the original spec. Leaving 
the precise manner of interpreting the 
document content and markup up to the 
browser was a good thing. The reason 
that people have problems with docu- 
ments looking different on different 
browsers is that they decided that they 
wanted to do things that HTML was 

never intended for. HTML is a markup 
language. It is not a page description 
language. Ask Don Lancaster (the 
world's biggest PostScript proponent) 
about the difference. There may be a 

need for an open page -description lan- 
guage with hypertext capabilities on the 
WWW, but the problems that you cite 
are not shortcomings of HTML." 

Here Lou and I have a major dis- 
agreement. I'm certainly aware of the 
distinction between a markup language 
and a page -description language. The 
problem is that HTML is rapidly 
becoming a page- description language. 

HTML and SGML 
HTML is an application of 

SGML (Standard Generalized Markup 
Language, defined by ISO Standard 
8879:1986). SGML purposely sepa- 
rates document content from document 
structure and document formatting. An 
SGML "document" actually has two 
components: the document itself, and a 

Document Type Definition (DTD). The 
DTD is like a style sheet (in the MS 
Word sense). In a pure SGML document, 
the document has no direct formatting. 
Nothing is ever marked bold or italic; 
fonts are not specified by name, nor are 

colors; nor is any type of layout informa- 
tion (e.g., tab stops and line spacing) 
embedded in the document. The docu- 
ment never has anything but content and 
tags specifying format and structure. The 
tags are interpreted according to the 
DTD associated with the document. 

In that way, the DTD can change 
without changing the underlying docu- 
ment. Thus, the same document can be 

78 presented in several different ways sim- 

ply by associating the document with 
different DTDs. 

That may seem like an esoteric fea- 
ture, but it's not. For example, a big 
problem in creating software documen- 
tation is reuse of material. There are 
printed manuals and on -line, hypertext 
documents. Often, they share much of 
the basic content. But it is extremely 
rare for them to have a strict, two -way, 

one- for -one correspondence. The on- 
line stuff invariably needs something 
that the manual does not, and vice versa. 

Conversely, the manual invariably has 
stuff that you don't want in the online 
version, and vice versa. Similar types. of 
problems are pervasive throughout 
every aspect of electronic publishing 

LISTING 1- TEMPLATE FOR DELPHI 
COMMAND -LINE UTILITY 

program Test; 
{$APPTYPE CONSOLE} 
begin 

writeln('Howdy, world...') 
end. 

The problem with Web pages that 
look different on different browsers is 

that the details of the HTML DTD are 
interpreted differently by different 
browsers. Netscape interprets the DTD 
one way, Microsoft another, and so on. If 
it were just a question of fonts and colors, 
the graphics designers might be unhap- 
py, but things would still work. It's when 
Microsoft and Netscape each goes off 
and defines new tags to accomplish spe- 
cial feats (e.g., frames, tables, embedded 
applications, and so on) that both page 
designers and end users end up suffering. 

Some of the latest format- related 
HTML features (e.g., font tags, color 
tags, and cascading style sheets) in effect 
embed the DTD directly within the 
document, and that is directly contrary 
to both the letter and the spirit of 
SGML. 

It's also true that some of the very 
oldest HTML tags do the same things. 
For example, HTML has tags for 
directly marking text as boldface, <B >, 

and italic, <I >. However, directly 
marking text in any fashion is counter 
to the SGML model. There are more 
general tags that are usually, but not 
necessarily, rendered as bold and italic: 
<STRONG> and <EM >, respectively. 
Those are the correct tags to use. 

Theory and Practice 
Is this a theoretical discussion with 

no practical application? No. Many 
Internet citizens still browse with text - 
only browsers. And as the technology 
continues to infiltrate other areas (e.g., 

pagers, cell phones, PDAs), consistent 
understanding and interpretation of tag- 
ging conventions is important. By think- 
ing at a more abstract, general level (e.g., 

emphasized rather than italic), page 
designers will better be able to serve a 

wider audience. 
At the bottom of what I dislike about 

HTML is that it was not designed with 
a broad set of capabilities and long -term 
interests in mind. Rather it was a hack 
thrown together to prove a concept. 
The creators then lost control, and mar- 
ket evolution took over. Long term, 
that's probably best. But short term, it 
makes life difficult for end users, page 
developers, browser vendors, and new 
technologies, such as alphanumeric 
pagers. PostScript, though proprietary, 
was designed with a full set of capabili- 
ties. It has not shown the need to evolve 
every few months. But that's moot, 
because HTML is the standard for the 
Internet. How long will it be before we 

see HTML -based laser printers? 

Delphi Tip 
Delphi is a Pascal -based visual devel- 

opment environment for Wmdows 32 

(Win95 and NT). I compared it in 
some depth with MS Visual Basic in 
last month's column. Delphi can also be 
used to create traditional command -line 
utilities, although Borland has certainly 
deemphasized that capability, and has 
hardly documented how to do it. 

Listing 1 shows a shell for such an 
application. The key is line 2, which tells 
the compiler that this is to be a console 
app, not a GUI app. To compile the pro- 
gram, use DCC32.EXE, which is locat- 
ed in Delphi's .. \BIN directory. Also, the 
compiler must be able to find SYS- 
TEM.DCU, which is located in the 
\LIB directory. To do some really retro 

non -GUI command -line based develop- 
ment, all you need is the compiler, the 
system unit, and your favorite text edi- 
tor. It'll all actually fit on a floppy disk 
with plenty of room to spare! 

That's all for now. Until we meet 
again next time, you can stay in touch via 

jkh @acm.org. 
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USING THE 7107 
(Continued from page 60) 

Hz. While it is not well- suited for fre- 
quency counters, it is an excellant 
choice for automobile tachometers, 
audio -frequency meters, pulse- and 
function -generator displays, and 
other such applications. The 2917 in- 
terfaces directly with the 7107, but 
might require a simple op -amp buffer 
at the input. If the output is erratic, a 
0.1 -pF Mylar capacitor connected in 
series with the positive input will usu- 
ally correct the problem. 

For frequency counting, the LM555 
timer is a better choice, as that chip 
will handle higher frequencies. Figure 
12 is the schematic for a 555 frequen- 
cy-to- voltage converter that can dis- 
play up to a maximum of 1,999 MHz. 
The 100,000 -ohm potentiometer (R4) 

functions as calibration, and S1 selects 
one of three resistors that determines 
range. 

The display reading is multiplied by 
10 for range 1, 100 for range 2, and 
1,000 for range 3. A 1999 reading in 
range 2 would be equivalent to an 
input frequency of 199,900 Hz. A dis- 
play of 0865 in range 3 would repre- 
sent 865,000 Hz. 

The range of the counter can be 
further expanded through the use of 
input pre -scalers. Those ICs will divide 
an input frequency, usually by 10, be- 
fore applying it to the counter. A single 
pre -scaler would increase the input 
capability to 19,990,000 Hz, while cas- 
cading Iwo pre -scalers would take it 
up to 199,900,000 Hz. Again, there is 

the multiplication factor to consider. 
When using pre -scalers, the displayed 
value is multiplied first by the range 
factor, then by the pre -scale factor to 
get the actual measurements. 

The 11090 and 95H90 ICs are two 
common pre -scalers, but the draw- 
back with them is their expense. Those 
chips are not exactly economical, al- 
though the 95H90 can sometimes be 
found on the surplus market for as little 
as$6to$10. 

Other applications. Now that you're 
an expert on the 7107, the knowledge 
gained will perhaps prompt you to 
expand projects, designs, or equip- 
ment, and possibly inspire ideas for 
future projects. LED and LCD displays 
are highly informative, and can add 

Fig. 13. A section of an alarm board, 
bought through surplus, that contains a 
7107. This particular board also 
contains the ± 5 -volt power supply. 

to the functionality of many types of 
electronic equipment. A project that 
takes advantage of the 7107's volt- 
age- measuring capabilities is the au- 
thor's "Versatile Power Supply" article 
in the December, 1995 issue of Elec- 
tronics Now. That project is a bench - 
type power supply with a 7107 -driven 
LED readout that displays the level of 
the output voltage. 

Only a few applications were cov- 
ered in this article. With a little thought 
or as practical needs arise, many 
other ideas will present themselves. 
For example, the Intersil data book 
illustrates a circuit for a digital torque 
meter, using a resistance -dependent 
strain gauge. 

One area to watch for an econom- 
ical source of devices is the surplus 
market, as the 7107 and 7106 can be 
found on many circuit boards. The sur- 
plus circuit board in Fig. 13 is an exam- 
ple of that type of source. The chip is 

usually mounted in a socket, and can 
be removed for use in one of your own 
projects. Frequently, the basic meter 
circuit is intact, and can be used as is 

with minor modifications. The 7107 
can be found in some alarms, satellite 
receivers, antenna -positioning units, 
salvaged digital panel meters, coun- 
ters, controllers, and a variety of other 
equipment. Be sure and keep an eye 
out for them when surplus "bargains" 
are advertised. 

So, pick up a couple of 7107s and 
try adding one to your next project. 
The chip is quite easy to work with, and 
the results you could achieve can be 
very gratifying. S2 

MILLI -OHM ADAPTER 
(Continued from page 42) 

Run a wire directly from the ground 
connection of C1 on the board to a 
lug on the 10 -32 stud supporting the 
swing arm. The common connection 
including 010, C11, C12, R9, and J1 is 

the negative Kelvin lead, which is not 
to be connected to ground on the 
board. Connect the Kelvin lead in this 
fashion: Run an insulated lead from 
the common connection of 010, C11, 
and C12 through a grommet located 
in the top of the cabinet near the stud, 
then through an "eyelet" located on 
the stud itself, and finally make the 
connection to the lug on BP2. 

Mount the completed board on a 
pair of /2 -inch spacers in the bottom 
of the cabinet and connect the re- 
mainder of the panel components to 
the board. Install the ICs in their sock- 
ets and close the cabinet. Prepare an 
output cable using a twisted pair of 
wires (do not use coaxial cable) with 
an RCA phono plug on one end, and 
a suitable plug for your DVM on the 
other end. A 12 -inch length is suffi- 
cient. 

Calibration. Power up the adapter 
and allow it to warm up for about five 
minutes, allowing the temperature to 
stabilize in the cabinet. Connect the 
adapter to your DVM, open the cab- 
inet, and connect a clip -lead jumper 
from the base lead of Q1 to its emitter 
lead. The resulting voltage, which can 
now be read on your DVM, is the offset 
voltage of 103; make a note of that 
voltage, which can be anywhere from 
0 volt to ± 10 millivolts. Remove the 
clip lead. Using your DMM, measure 
the exact value of Rc (4.02 ohm, 1 %), 
minus your test lead resistance. Con- 
nect Rc to BP1 and BP2, push the irsi 
switch, S1, and adjust CAL potenti- 
ometer R4 so that the output from J1 

(about 4.02 volts) indicates the exact 
value of Rc added to 103's offset volt- 
age. Re- assemble the cabinet and 
the milli -ohm adapter is complete 
and ready for use. 

In actual use, connect the unknown 
resistance (Rx) at the exact points on 
its leads from which you want to mea- 
sure, take the reading, and subtract 
103's offset voltage for the proper val- 
ue at 1 ohm /volt. That procedure will 
ensure the best possible accuracy. S2 79 
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TECH - SYSTEMS 
1309 Hwy. 71 Belmar, NJ 07719 
908 -280 -0007 FAX: 908-280-0111 

90 Day Warranty / 10 Day Right of Return 
N.I.S. T Traceable Calibration Available on Most Items 

800 -435 -1516 

SPECTRUM ANALYZERS 
TEK 492/01 /02 Spectrum Analyzer 50KHz to 21GHz .... ............................... .............._.......... $6,995 

Option 01 Adds Internal Preselection and 02 Adda Digital Storage 
TEK 492 /02 Spectrum Analyzer 50KHz to 21 GHz ..........._ .. ............................... ..........._..............6.650 

Option 21 186Hz to 40GHz Weveguide Mirer Set . ....... ........... ....... ._...... .._.................. ........ 1,775 
TEK 496 1 kHz 1900 MHz. Spectrum Analyzer .................... ............................... ._................__..... 4,750 
TEK 7L12 100KHz to 1800MHz Spectrum Analyzer Pug- In ................... ................ ........ ...._......1,650 

TEK 7L13 1KHz to 1800 MHz Spectrum Analyzer PlugYt ...._..._ ...................... ..........................2,495 

TEK TR503 Tracking Generator w /TM503 Power Supply ............................. ............................... 1.450 
HP 141T/85528/B555A 10 MHz to 18GHz Spectrum Analyzer ................. ..........................2,195 

HP 1411 Variable Persistence /Storage Display 595 
HP1401 Non-Storage Display 425 
HP 85538 1KHz to 110MHz RF Section 450 
HP 8554L 100KHz to 1250MHz RF Section 550 
HP 135548 100KHz to 1250MHz RF Section ....._ .............._._. ...................._.......... ........._ 795 
HP 8555A 10MHz to 18GHz RF Section ............. -_ 995 
HP 8556A 20Hz to 300 KHz LF Section ..._.........._ 450 

HP 8552A Economy IF Section .. ......................_... ..................__......._ 295 
HP B443Á 0.1 to 110MHz Tracking Generator ................. ...... _...._..... ._.._......................................... 550 
HP 8444A 0.1 to 1300MHz Tracking Generator ................ __ ............ _.........._... ......... . ................... ._. 795 
HP 84444/059 0.5 to 1500MHz Tracking Generator 

HP 182T/8557A 10KHz to 350MHz Spectrum Analyzer ........... ...._......................... ......... ........ 

HP 182T/8558B 100KHz to 1500MHz Spectrum Analyzer ...................... ............................... 

HP 8557A 10104z to 350MHz Spectrum Analyzer Plug -In ................_......... ............................... 

HP 85588 100KHz to 1500MHz Spectrum Analyzer Plug- In._........._..... ._._ ........................... 

HP 8559A 0.01 to 21GHz Spectrum Analyzer Plug In ........._. 

1,350 
650 
495 

1.495 
3.350 
1.250 
2.395 
4,450 

OSCILLOSCOPES 
TEK 465 100MHz Portable Scope $595 
TEK 475 200MHz Portable Scope 795 
TEK 485 300MHz Portable Scope 995 
TEK 2465 300MHz Portable Scope 2595 
HP 1741A 100MHz Portable Scope 495 
HP 1725A 275Hz Portable Scapa ........................................_.........._._................... ... ..... .......... 695 
HP 54203A 50MHz /200Msa /s Digitizing Scope .............._......._._............... ............................... 2.250 
I-P 542000 50MHz /20OMsa /s Digitizing Scope ............................................ ............................... 2.650 
HP 542010 300MHz /200Msa /s Digitizing Scope .._.......__ ......................... ............................... 2.995 
I-P 541103 1GHz /40Mse /s Digitizing Scope .................._..................._...... ....._......................... 5.995 
HP 541110 500MHz/ 1 Gsa /s Digitizing Scope .............................._................ ............................... 6.995 
TEK 7603 w /7A78 (X2) & 7B53A Scope .__ 895 
TEK 7104 w/7429 (X2), 7810 6 7815 Scope .................................................. ............................... 5.995 
Over 603 TEK 7000. 5000 6 TM Series Mainframes and Pl g4na 
Call for pricing information 

WAVE - DISTORTION MODULATION 
HP 331A Distortion Analyzer 5Hz - 600 kHz _ ............... .................._............ 

HP 3324 Distortion Analyzer with AM Detector __...... .. _._ .............. ............................... 

HP 333A Distortion Analyzer with Auto Nulling 6 High Pass Filter .... ............................... 

HP 334A Distortion Analyzer with Auto Nulling /High Pass Filter/ AM Detector _.... 

HP 3561C Selective level Meter _. _...._ _ __._._ 995 
TEK A4501 Distortion 1 2 9 5 Analyzer ..... 1,295 
800NTON 82AD/01 /03/04 Modulation Meter ........................_.._ 995 
Marconi 2305 2.32GHz Modulation Meter w /IEEE ........._ ..................._......... .............................._ 4,995 

$195 
295 
395 
495 

OVER 3000 ITEMS IN STOCK ! 
Inventory Changes Daily! 

OVER 500 DC & AC POWER SUPPLIES ! 

Any Voltage - Any Current ! CALL 

CALL FOR FREE 40 PAGE CATALOG 

BUY - SELL - TRADE 
VISA & MasterCard Accepted 

STANDARDS S CALIBRATORS 
FLUKE 5100B/03/05 Mukifunction Calibrator ._...__. __.. $5.750 
FLUKE33308 OC Calibrator ...................._......__.............._.........._._..........._..._ __............................. 1.995 
FLUKE 515A Portable Calibrator AC/ OC/ RES ............._......_.........._...._.... ........_...................... 1.695 

FLUKE3328 OC Calibrator ......................................................................_............ ...._..._........__............ 595 
FLUME52054 AC Amplifier ............................_..................................................... .............._..._......__.... 2.650 
FLUKE 54504 Resistance Calibrator 1 OHM to 100 megohma /Bppm . ............. 1.995 

FLUKE 730A OC Transfer Standard ........._......_._. ..........._........_._.._..... _. ........._........___.......... 450 
FLUKE750A Reference Divder....._ ........................_.__........._._............._............. ............................... 450 
FLUKE 720A Kelvin Varley Divider ....._._ ............................._..........._......._ __.. ............................... 1.895 

ESI 11V722 DC Divider 1 ppm Accuracy ............................................._ _. ............................... 1295 
0ATRON 4200/30/BO Autocal AC Standard ................................................. ._............................. 2.495 
BOONTON 25A Power Meter Calibrator ....._ .............._....................._ _...... ................_.............. 450 
BOONTON 2500A Power Meter Calibrator .._ _. _.............................. 450 

TEK P6506 Calibration Generator ................_..............._............._.._._.._.._..._ .........................._.... 1.350 
TEKTG501 Time Merk Generator ................................................................._..._. ...................._.......... 1.350 
TEK SG503 Leveled Sine Wave Generator 25013z to 250MHz ........_ ...... .......................... 1.350 
TEK SG504 Leveled Sine Wave Generator 245MHz to 1060MHz 2.650 
RFL 829G Multi- Function Celbretor ..............................................._................... ......_........._ 1.495 

FREQUENCY COUNTERS 

HP 5314A 100MHz Universal Counter _..._..,___..........._. ......... .......................... ...........................$225 

HP53158 100MHz Universal Counter __. _..._ ........... ...._-_........... _..... _. ...... _.............. _. ...... .......... . 495 

HP 5328A/011/030 51 2MHz /IEEE Universal Counter .............................. .............................._ 695 
HP 53284/011/031 1.3GHz /IEEE Universal Counter __ ..._ ........................... .._......................... 895 

HP 5342A/011 18GHz /IEEE Microwave Counter ............................_.......... ............................... 2.750 
HP 53006/53038 525MHtr Counter ........................................._...................... ............................... 450 
HP 5257A Transfer Oscillator for HP 5245 Counters ............__._ ................ ............................... 175 

HP 5255A 3 to 12.4GHz Frequency Converter ................................................. ......................._....... 175 

HP5359A Time Synt hesizer ..................................................................................... ............................... 1.895 
SYSTRON DONNER 60548 201-1z to 28.513Hz IEEE Microwave Counter ............................ 2295 

TEK 00505A 225MHz Universal Counter Plug- In ......... ..... . .......... _...... ........... ._. ........... .._........ ...... 295 

SIGNAL SOURCES 
HP 86408/003 512MHz Signal Generator w /Reverse Power ._ _ ......... $1.695 
HP 66408/001/002 1024MHz Signal Generator w /Audio Oscillator ............................ 2.795 
HP 8656A 100KHz to 990MHz Synthesized Signal Generator ............ .... ............ 2.995 
HP 8660C/86603A/866328 2600MHz Synthesized Signal Generator ........................ 3.995 
HP 8660A/86602A/866328 130 MHz Synthesized Signal Generator .. 2,350 
HP86200 Sweeper Mainframe ................................................................................. ............................... 395 
HP 86222A 001 to 2.4GHz RF Plug- In ............................................................... ............................... 1.495 
HP 862228/031 0.01 to 2 4GHz RF Plugdn w /Crystal Merkara S 70dB ATTN ........ 1.795 
HP 862900 2 to 18 60-1z RF Plug -In ..........................._......_................._........... ..... ....... ............... 2.395 
HP 86260A 12,4 to 18GHz RF Plug-In ......................._.._... ..._._....__. ... ..._._..... ... ............................ 995 
HP 8697A 26.5 to 40GHz RF Plug- In ..............................._........_................... __............................. 1.450 
HP 2148 Pulsa Generat or .............._..............._..........................____..._...__._ ...........................___. 1,995 
HP 80058 20MHz Dual Pulse Generator ......_ ..............._.___..._......._._... ............................... 450 
HP 80078 103MHz Pulse Generator . ...... ........ 695 
HP 80138 50MHz Dual Pulse Generator ........................................_._............. .._........ 895 
HP 3312A 13MHz Function Generator ................._............._......................... ....._.._...._................. 695 
BOONTON 2000 20GHz Sweep Generator .............................._............._... ....._..........__......_...... 2.450 
TEK FG501 2Hz to 2MHz Function Generator ................_..... ..._.._........................ ............................ 195 

TEK FG502 1KHz to 11 MHz Function Generator ................... _..._._....... _.._............ ........... ......... ... 295 
TEK FG503 1 to 3MHz Function Generator ................_.._......_.._...._................. ............................... 195 

TEK PG501 50MHz Pulse Generator __ ................................... ...._....._.................... ........................_... 250 
TEK PG502 250MHz Pulse Generator .........................._....._............__..........._.. _.............................. 495 
TEK PG506 50MHz Pulse Generator _ .................._...._.... ...._..._......_._.__..._...... ............................ 795 
APPLED MICROWAVE /EPSCO PG5K8 5kW /575 to 925MHz RF Pulsar 2.995 
VELONEX 380 5kW High Power Pulser ............................. .........._.................... 2.995 
CORER 605/P27 2kW/ 10Hz to 1 MHz High Power Pulsar ........_._...... ..__ ..............._.____. 1.350 

COMPONENT TEST 

HP 4342A 0 Meter (22KHz to 70MHzl ._ ....................................................... ............................... ....._................... $2.495 
HP 43424/001 0 Meter (10KHz to 32MHz) ........................................................................... ............................... 1.850 
BOONTON Si 10 LCR Meter 1001fz. 120Hz 6 1 KHz Test Frequency .......................... ............................... 1.450 

indenter; 51 101 Test Adnpter 6 51164 Kelvin Clip Adapter 
BOONTON 7260 Digital Capacitance Meter 1 MHz Test Freq. 2pF to 2000pí ............. ............................... 750 
TEK 576 Curve Tracer _ ................................_....___....................... .............................._ . ................... 2.995 ........... 

TEK 577 /02 Curve Tracer 1 6 9 5 
HUNTRON TRACKER 5000 Computer Controlled Troubleshooting System ............... ............................... 1.350 

SAUNDERS 150C/09 Crystal Test Oscillator Microprocessor Controlled/IEEE/1 to 60MHz... ..... . 1.695 

GENRAG 1630AV Inductance Measuring System ........................_._.....__._..._.._._............ ............................... 2.995 

We Buy & Sell Service Manuals 
Coax/Waveguide Components 

WANTED ! 

Surplus Electronic Test Equipment 
FAX US YOUR LIST 

FAX: 908 -280 -0111 

CIRCLE 273 ON FREE INFORMATION CARD 
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SUPPLEMENT TO ELECTRONICS NOW NOVEMBER 1996 

daVLTA 
ACCEPI 

TEST EQUIPMENT SALES 
TEK SG504 1 GHz SINE WAVE GENERATOR-$2795 DIO 2900 .PROGRA 4MING SYSTEM. 42195 

HP 8111A..--PULSE/FUNCTION GENERATOR... 41995 EMI 2400 .POWER LINE MONITOR £1295 

TEK 2465 .300 MHz 4 CH. SCOPE. .2850 ELGAR 251 AC POWER SOURCE. .5750 

TEK 2445...._...150 MHz 4CH. SCOPE .41850 TEK 2235 100 MHz 2 CH. SCOPE .5995 

TEK 2465BDM 400 MHz 4 CH. SCOPE w/DMM..$6695 

TEK 465 100 MHz 2 CH. SCOPE .5475 

HP 1650B..........80 CH. LOGIC ANALYZER. 53595 

HP 3325A. SYNTHJFUNC. GENERATOR. 51995 

TEK 7L5....--SPECTRUM ANALYZER P/L 51495 
(INCLUDES L3 MODULE) 

P.O. BOX 986 
LONDONDERRY, NH 03053 FAX (603) 425 -2945 

NEW TEKTRONIX SCOPES WI 3 YEAR 
MFO. WARRANTY II 

TEK THS 720...100 MHz 500MS/s HANDHELD 
SCOPE 8t DMM. 42195 

TEK TDS 340 100 MHz 500 MS/s SCOPE 
W/DIGITAL REAL TIME & FFT 42695 

TEK TDS 420A.....200 MHz 4 CH. SCOPE 
W/ DRT, FFT & DISK DRIVE 46295 

FLUKE 45 DUAL DISPLAY BENCHTOP 
DIGITAL MULTIMETER. .5679 

PHONE (800) 684 -4651 

WE BUY 
SURPLUS 

UIP 

SCO 
IN STOCK 

ASK ABOUT OUR NEW 

TEKTRONIX & FLUKE 

PRODUCTS 

Weeder 
Technologies 

PO Box 421, Batavia, 011 45103 

Home Automation 
Connects between a 1W523 and 
an RS-232 serial port Use your PC 
or Mac to receive and transmit all 
X -10 commands. Create your own 
program to control your home 
automation system, turning or off 
any device plugged Into an 
electrical outlet with responce to 
time /date, other X -10 transmissions 
or any other computer input stimuli. 

Telephone Scrambler 
Scrambles your voice before 
sending it over the telephone 
line. Prevent eavesdropping from 
an extension or tap. Connects 
between your telephone and wall 
lack. No modifications are 
required to your telephone. Full 
duplex operation. 

Electronic KITS? 
from 

$2S to $S 

FREE 
CATALOG! 

weedtechta iglou.eom 

Caller ID / RS -232 
Connects between a telephone 
wall jack and an RS-232 serial 
port Decodes the caller ID data 
sent over the phone line and 
sends it to your PC or Mac, In a 
pre -formatted ASCII character 
string. Create your own program 
to lop the name, number, date, 
and time of all Incoming calls. 

Telephone Call Restrictor 
Connects to telephone wall jack. Disables 
all phones on the line if attempting to 
either. dial a number that has been stored 
in memory 'Block' mode or, dial a number 
that has not been stored In memory 
AIIow mode. Use touch -torte phone to 
enter telephone numbers Into memory, 
and choose mode. Program from any 
phone on the line using your password. 

IR Remote Control Receiver 
Leams and records the data patterns 
emitted by standard Infrared remote 
controls used by TVs, VCRs, Stereos, etc. 
Lets you control all your electronic projects 
with your TV remote. Seven Individual I/O 
pins can be assigned to any button on your 
remote, and can be configured for either 
'toggle' or 'momentary' actlon. 

513- 752 -0279 

50 MHz Frequency Counter 
Reads frequency horn 1Hz to 50MHz and 
displays up to 7 digits on a 18x1 character 
LCD display. Auto-range feature provides 
floating decimal point and automatically 
afbrss the correct suffix (Hz. KHz. or MHr). 
Microcontroller based provides for very 
small parts count, only 2's 3' big. 

Caller Block 
Connects between your 
telephone and Its wall lack. 
Prevents your telephone from 
ringing unless the ceiling party 
Is one which you've entered Into 
memory using your touch -tone 
phone. Can also be set to allow 
all callers 'except' those which 
you've entered into memory. 

DTMF Decoder /Logger 
Keep track of all numbers dialed or 
entered from any phone on your 
line. Connects to your telephone 
wall jack Decodes all 18 touch - 
tones and displays them on an LCD 
display. Holds the last 240 digits In 
a non -volatile memory. Scroll 
through and view all telephone 
numbers dialed, credit card 
numbers entered, etc. 
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'TIMELINE INC. 
gay RDver 10 years and 27,000 customers and still growing 

L.iouuo CRYSTAL DISPLAYS 

240x64 dot LCDs with built -in controller. 
AND 4021 ST -EO. Unit is EL buck -lit. $79.00 or 2 for $149." 
OPTREX. DMF5005 $69.B0or 2 for $129." 

160 x 128 dot LCD with built -in controller (T6963C) 
20 character x 16 line $79." or 2 for $149." 

Mfr.: Toshiba TLX- 1013 -EO. Unit is EL hack -lit. Dim: 5%. "L x 4'/,. "H. 
The built -in controller allows you to do text and graphics. 

Alphanumeric -parallel interface 
16x1 3 tor $25.00 20x2 $12.00 40x1 $8.00 
16x1 (Ig. char.)....$12.00 20x4 $25.00 40x2 2 for $25.00 
16x2 $8.00 20x4 (Ig. char.)....$25.00 40x4 $25.00 
16x2 (lg. char.)....$12.00 24x2 $12.00 4x2 $5.00 
16x4 $15.00 32x4 $10.00 
SV power required Built -in C -MOS LCD driver & controller Easy "microprocessor" 
interlace 98 ASCII character generator Certain models are backlit, call for more info. 

Graphics and alphanumeric- serial interface 
size MIT. price size Mfrr, price 
640x480 (backlit ) Epson $35.00 480x128 Hitachi $15.00 
640x400 (backlit) Panasonic $25.00 256x128 Epson $20.00 
640x200 Toshiba $15.00 240x128 (backlit) Optrex $20.00 
480x128 (backlit) ALPS $15.00 240x64 Epson $20.00 

160x128 Optrex $15.00 

HeNe Laser Head 110M max urput) TEM(x). 15.5" long MFG: NEC $99.00 
Laser Power Supply (for HeNe tube) $89." 

LASER SCANNER ASSEN1ai v $29)& 
Assembly intended for a laser printer. Includes kiser diode, polypi motor 16 sided) and mix. optics and lenses. 

LASER DIODE (5mW) with collimator $20.22 
VISIBLE LASER DIODE: 5mw at 670nm $1 5.44 

Index guided. Threshold current 40 ma typical. 

POLYGON MOTOR UNIT 8a DRIVER $7991 
Ten -sided first surface mina mounted on an armature that spins at 125 revolutions per second yielding a beam 

sweep rate of 1250 sweeps per second. The driver for the polygon unit requires 24 volts and plus and minus 12 

volts to operate. There is also an ( -theta lens in front of the polygon scanning mechanism with a three inch 

diameter. Great for optical experiments, etc. Very high quality units. )MFR: JAPAN ELECTRONICS ) 

Proteon ProNet -4 Model p1347 Token Ring Board $49.00 
16 bit 4 Mbps IEEE 802.2 and 802.5 compatible twisted pair 
interoperable with IBM Token Ring network 

Pos S BAR CODE 
MAGNETIC CARD READER $25.' 

Includes: 20 character dot matrix display with full alpha -numeric capability keypanel 
with full alpha -numeric entry separate 7.5 VDC /0.5 Amp power supply standard 
telephone interface extension cord lithium battery and flat -cone speaker. 

HP bar code wand (HBCS 2300) $25.00 

POWER SUPPLY'S_' 
SWITCHING POWER SUPPLYS $12.00 or 2 for $20.00 115/230 Volts 

73 WATT 121 4 pin power connectors attached Dim: 8.5" L x 4.5" W x 2" H 

Output: +5V 0 2 -9.75, A, +12V (I 0 -1.5 A, -5V G 0-0.4 A, -12V O 0-0.5 A 

68 WATT Dim: 5. 5" Lx3 .2 "Wx1.7 "H Output: 5Vi14A,12VG4A 
60 WATT Dim: 8xx4 %x3. Output :5VG6A +12V @1A- 5V ®1A- 12V ®1A 

CHARGE COUPLED DEVICES. 

"The Spy 
) In The Sky" $29. °° 

Sony CCD Imager - designed for black and white composite 
video cameras. Picture elements: 384 (H) x 491 (V) 
Chip size 10.7 (H) x 9.3 (V) mm' Unit cell size 23.0 (H) x 13.4 (V) um'. 
Ceramic 24 pin DIP package Mfr: Sony, Port# 016AL 

MATRIX TYPE 

4096 element CCD $19.00 
1024 element CCD $15.00 
2048 element CCD $15.00 1728 element CCD $15.00 

LINEAR TYPE 

L MONITORS 
N gm, Ira -E roc I cos ed TTL 

Comes with pinout. 12V at 1.4 Amp input Horizontal frequency 1510lz. Ability to do 40 and 80 column. 

5 inch Amber $29.00 7 inch Amber $39.00 
9 inch Amber or Green $29.95 

5" COLOR MONITOR $49: "' 
Flat Faceplate 320 x 200 Dot Resolution CGA & Hercules Compatible 

12 VDC Operation 15.75 KHz Horiz. Freq. 60 Hz Vert. Sync. Freq. 

Open Frame Construction Standard Interface Connector Degaussing Coil included Mir Sam/ron 

MISCELLANEOUS 
ADAPTEC 4070A (RU.) OR 4000A (MFM), SCSI Controller, your choice $25" 

IBM 370 option XT and AT emulation boards $35" 

HACKER CORNER 

POINT OF SALE BANK TERMINAL $49" or 2 for $89" 
LCD Display 20 Char. it 4 Line Printer 16 Column Dot Matrix - Epson 24 Key Domed Membrane 

Keypad Intel 80C32 Processor 2 PCMCIA Sockets (ICC Slots) Dallas DS 1287 Realtime Clock 

2 Solid State Buzzers (Piano Electric) 4 Crystals Rockwell Modem Chip Telephone Line Interface 

(4 Pin "RJ" Connector) RS -232 Interface (8 Pin "RJ" Connector) NI -CAD Battery Pack Inside 
Note: We have not been able to bypass an access elute in the software. Thus, while time of day and other 

introductory things are displayed on LCD, the full original capabilities of this unit cannot be guaranteed. Also, 
we do not have a scarce for the smut cards that were to go in the PCM CIA sockets. Requires 12 volt adapter 

Mr power. (Not included) Dimensions: 9 -IRL x 6.I /4W x 2 -I/2 D Original cant over 5450.0(1 

CAMERA BLOCK $149 
ROBOTICS AND EVERYTHING ELSE 

Unit is for Hi Band 8mm CamCorders, includes 8X zoom lenses, D/D converters, built -in CCD 
2/3 in, 420 thousand picture elements, complementary mosaic filters. Excellent performance. 

High resolution, high sensitivity, low lag, low smear, good color reproduction, no distortion, 
1 /60- 1 /10000sec variable speed digital shutters, TTL auto focus, auto white balance, one -push 

auto white balance, auto/manual iris and gain up switch. Can be cannoned by a 4bit micro 
computer. Remote controlling is possible for zoom and focusing. NOTE: These are PAL 
(European Standard) Units. SONY PART #EVI.101 (PAL) 

CELL SITE TRANSCEIVER $79011 2 for $1490 
These Iranscewers 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 670.030 -889.980 MHz with the receive channels 45 HMZ below those frequencies. A digital 
synthesizer is utilized to generate the selected frequency. Each cant contains two independent receivers to 
demodulate voice and data with a Receive Signal Strength Indicator (RSSI) circuit to select the one with the 
best signal strength. The transmitter provides a 1.5 watt modulated signal to dove an external power 
amplifier. channel selection is accomplished with a 10 bit binary input via a connector on the beck 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 interlace assembly (which includes power supplies and vohageconlrolted oscillator). 
Service manual. schematics and circuit descriptions included. 

Encased Black & White Composite CCD Camera with Adapter 
IR viewing to 1000 nm 7'% L x 2)4 W x l % H 
Cumes complete with CCD camera, mounting nul un bottom of casing, 

I 2VDC power supply. Excellent low light capability, standard RCA NTSC video out. 

Great for: entryway security /remote monitoring, 
video conferencing/desktop video conferencing 
This miniature camera is perfect for multimedia computer applications as well as security and 
surveillance. NTSC output allows use with all popular video digitizing hoards for Apple 
Macintosh and Microsoft video for Windows. Connects directly to any composite monitor or 
VCR with "video" input. Its razor -sharp wide -angle lens focuses from two inches to infinity and 

its state -of- the -art CCD technology accurately captures 16 level gruyscale images for Quick 
Time movies and still pictures. Records at 3t1 frames per second and 260 lines resolution with 
excellent low light capability. Uses I2VDC (adapter supplied) and standard RCA cable. 

$89.00 
2 for $159.00 

Portable MflRR3D I.eIrafiftl 10 $99 2 2 for $149." 
Rip up LCD display (MI6 vlxlfj 
nigh maim MicnamnllfPN. v t c997i 

and Vidal RAM (64K) 

applications. display xn'!1in 16 (256 

urn ith r -r in S 232 pit Can axmuu ;cale 

laze dr e nx ., n. broassx,dau RAM 02K) y 
111h and sit up capabilities. orignal iMCni1e rit POS \ " 

12N pixels.) Dimcnsims: h3" W. I I L, 2 "H. IWnh LCD up higt a 1.1 "I 

BAREBONES 286 -12 COMPUTER $49.00 (2 FOR $79.00) 
Slimline desktop case, 100 watt supply, moth co-processor support. On board IDE, & Floppy controllers. 2 

COMA ports and 1 parallel port with sohwore setup. Supports up to 8 Megs using standard 30 PIN SIMMs. 

Internal room for (1) 3 1/2 inch IDE hard drive and (213 1 /2 inch floppies. Four 16 BR ISA slots, o(xapts 
full length AT size cards. Keyboard can be set to no test at boot. Case size is 15.5'W x 16'D x 4'H. 

(Motherboard can be purchased separately: $29.00 or 2 for $49.00) 

.6" COMPOSITE MINIATURE COLOR DISPLAY $149.00 
Fully encased. Dim: 1.3" x 1.3" x 4 ". 12 Volts DC power. NTSC signal. 

250 H x 300 V resolution. Focus adjustable eyepiece. Applications include camcorder 
viewfinder, helmet mounted display, etc... Original cost over $600.00 

23605 Telo Ave., Torrance, CA 90505 
Order desk only: USA: (800) 872 -8878 CA: (800) 223 -9977 

L.A. & Technical Info: (310) 784 -5488 Fax: (310) 784 -7590 
OEM INQUIRIES WELCOME 

Minimum Order: $20.00. Minimum shipping and handling chorge $5.00. We accept cashiers 

checks, MC or VISA. No personal checks or COD's. CA residents add 8.25% sales tax. We are 4. 

not responsible for ypographical errors. All merchandise subject to prior sale. Phone orders 
welcome. Foreign orders require special handling. Prices subject to change without notice. 20%::' 

restocking fee for returned orders. 

CIRCLE 275 ON FREE INFORMATION CARD 

www.americanradiohistory.com

www.americanradiohistory.com


FREE CATALOG 
CALL TOLL FREE 

1-800-338-0531 
E Mail: xpress@parts-express.com 

Parts Fxpress' 30 DAY MONEY 
BACK GUARANTEE! 

340 E. First St., Dayton, OH 45402 -1257 
Phone: 513 -222 -0173 Fax: 513 -222 -4644 

Amplified Indoor 
FM Antenna 
17" tall, amplified FM 
antenna. Improves 
reception with weak FM 
signals. 18 dB of gain. 
Includes AC adaptor, 
gain control, and 75 
ohm coaxial cable 
terminated with an "F" 
connector. 

HOT 
NEW 
ITEM! 

#EN- 219 -055 $1 290 

Decoy Cameras 
These 1/3" CCD cameras offer a clever means of 
disguise. Both feature a 3.6mm wide angle lens, built -In 
electronic shutter, and a 12 VDC power supply. Minimum 
illumination: 0.3 lux. 400 line resolution. Smoke detector 
decoy camera includes an audio output. 

Microphone 

Cable TV Stereo Decoder 
When used in 
conjunction 
with a 
cable 
TV 
con- 
verter or 
cable 
ready VCR, this 
handy device allows you to 
feed the cable TV stereo signal into your 
home sound system for superb audio reproduction of 
your favorite shows, movies, and sporting events. 

#EN- 189 -110 

-- Camera Lens 

Part # Description Price 
EN- 335 -535 Smoke detector decoy $249.50 
EN- 335 -540 Decoy clock camera 299.95 

Portasol/Weller Butane 
Soldering Tool 

NO CORDS, 
NO BATTERIESI_- 

This cordless, refillable, butane powered soldering tool 
is ideal for any on -site soldering job. Provides up to 35 
watts with a temperature range up to 700 degrees F. 
Includes flint ignitor in plastic case, safety cut off 
switch, and C -2 chisel tip. 

#EN- 372 -150 $2595 

$1990 

Digital Video Stabilizer 
The digital video stabi- 
lizer will eliminate the 
constant picture 
distortion 
caused by the 
copyright protec- 
tion on movie 
videotapes. This 
unit Is fully automatic 
and operates on one 9V 
battery which is included. 

#EN- 180 -320 $1795 

"The Sound Bridge" 
FM Stereo Wireless Transmitter 
The Sound Bridge is a 
mini FM wireless 
transmitter that can be 
used to broadcast 
stereo sound from any 
audio source like 
portable CD players, 
TVs, electronic games, 
CD -ROM, even 
computer soundcards, 
to your home stereo 
receiver! Adjustable 
from 89 to 95.5 MHz. 

#EN -249 -220 $1495 

150 MHz Oscilloscope Probe 
Kit 
Deluxe probe kit 
features a modular 
design for longer 
life, switchable 
10:1 probe with 
150 MHz band- 
width, 2.8 ns rise 
time, and adjust- 
able capacitance 
from 10 -35 pF. 60" 
in length. 

#EN- 390 -100 

5" Sealed Back Midrange 
5" heavy duty sealed back midrange with deluxe 
mesh grill. 1" aluminum voice coil. Popular 
midrange for auto sound installations. Power 
handling: 35 watts RMS /50 watts max *Voice 
coil diameter: 1 inch *Impedance: 8 ohms 
Frequency response: 800- 10,000 Hz. 

#EN- 280 -030 
$750 

1", Titanium Dome Tweeter 
Features a ferro fluid cooled Kapton voice coil and 
a rubber surround. Very natural sounding high fre- 
quency reproduction with extended response to 
30KHz. 
Power handling: 50 watts RMS/75 watts max 
Voice coil diameter: 1 ", *Impedance: 8 ohms 
Frequency response: 2500- 30,000 Hz. 

RESPONSE 
TO 30KHz! 

- ^.. 
IA/Or.rren ówrarro.afcsr Co. ' 
T/ 

$1650 

Memorex CD 
Maintenance 
Don't throw away 
expensive CDs 
because of an- 
noying 
mistracking and 
skipping errors! 
The Memorex 
CD Repair kit 
contains enough 
solution and ma- 
terials to clean 
and repair 12 
compact discs. 

#EN- 249 -032 

Repair And 
Kit 

3 Channel Color Organ Kit 
This sound to light unit features 
three separate outputs, which can be 
controlled independently. Each out- 
put reacts to three different bands of 
the musical spectrum: bass, 
midrange, and treble. Has built -in 
microphone, so no connection is re- 
quired to music 
source, but a line in- 
put is provided. 
#EN- 320 -210 

\ieIIem®n -kit 

$195 

SUPER 
QUALITY - KIT! - 

$5995 

6 -1/2" Woofer 
Polymer resin treated paper cone with poly 
foam surround. Long throw voice coil design 
helps to deliver powerful bass output. Per - 
fect for bookshelf type speakers. Mfg. 
#C16L020 -51 F. Power handling: 60 watts 
RMS /120 watts max. *Voice coil diameter: 
1 -1/4 inches *Impedance: 
8 ohms *Frequency re- 
sponse:57 -7000 Hz. 

#EN- 290 -023 $1995 

MasterCard 

30 day money back guarantee $20.00 minimum order We accept 
Mastercard, Visa, Discover, and company C.O.D. orders 24 hour 
shipping Shipping charge = UPS chart rate + $1.90 ($5.00 minimum 
charge) Hours 8:00 am - 8:00 pm ET, Monday - Friday 9:00 am - 

5:00 pm Saturday. Mail order customers, please call for shipping 
estimate on orders exceeding 5 lbs. Foreign destination customers 
please send $5.00 U.S. funds for catalog. Quantity pricing available 
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DIGITAL STORAGE 

OSCILLOSCOPE 
WITH 

SPECTRUM 
ANALYZER, 
DVM, FREQ. 
COUNTER, 
AND DATA 
LOGGER. 

.... :l1L s7 

O -SCOPE 
MODULES 

CONVERT PC'S 
INTO 

MULTIPURPOSE 
TEST AND 

MEASURING 

INSTRUMENTS. 
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No room on the bench? Too much to carry? Why lug a 
scope around? Just toss an O -SCOPE into laptop case 
or tool kit. When you need a Digital Storage Scope, 
Spectrum Analyzer, Data Logger, or DVM, plug the 
O -SCOPE into a PC printer port and see it all on the 
monitor. Continous, delayed, or triggered sweeps can 
be frozen on the screen, printed out , or saved to disk. 
Frequency spectrums DC to 500KHz. 

Both single and dual channel models accept standard 
scope probes and works on 286 or faster desktop and 
laptops. 

FEATURES: OPTIONS: 
SMALL & PORTABLE PROBE SETS 
USES PRINTER PORT EXTERNAL TRIGGER 
USES STD. PROBES DUAL TRACE 
DC TO 500 KHz (OSeop. II) AUTOMOTIVE PROBES 
10v /div. TO 50 my /div. BATTERY PACK 
X Y DISPLAY (naves. in SOFT & HARD CASES 

MADE IN U.S.A. SAME DAY SHIPPING 

INCLUDES CABLE. SOFTWARE & MANUALS 

0-SCOPE Ip (DC-0OKHz, single trace) $189. 
0-SCOPE II (DC-500KHz, dual trace) $349. 
SHIPPING: $7.50 (2ND DAY $11.50) 

SEND CREDIT CARD INFO., M.O., or CHECK,OR CALL 

1- 800 -980 -9806 
Allison Technology Corporation 

8343 CARVEL, HOUSTON, TX. 77036 U.S.A. 
PHONE: 713- 777-0401 FAX: 713- 777 -4746 BBS: 713- 777 -4753 

httr/Iwww.atcweb.com 

TO1 SF 1r 7 /J 
CONSUMERTRONICS 

2011 Crescent Dr., P.O. Draw., 537 
Alamogordo, NM 88310 

PleaaeorderbyMailorFaxonly - - - 
Fax: (505)434.0234, 439.1778 (orders 
only; you pet voice, enter e11111 any time), 44hr 
Customer Service 5: Tech SuDeertt 
(505)439.8551(8ÁM -ePM MST,Mon -Sat) 
Relates directly to your order or prospective order. 

Web sits Visit our popular site ell your friends) 

Be and PHONE COLOR BOXES 
Dozens phone color boxes described - many circuits. 
Plus Cafl Farwudlnp, Conlaenclno, Pheeek Hlftore, 
glossary, Diverlera, Extenders, loops, REMOBS 
Brld01n Hoods 6 Cane, Optocom, 3,1 Party and 
u,n , III-01 . r n. 

HACKING ANSWERING MACHINES 
Howanswe machines are acke.tolistento - even 
erase - messages, and to convert them into mint -VMBs. 
And countermeasures - protect sousesH tram snoops, 

CREDIT CARD SCAMS 
Cardholders, merchants, banks sutler Billions in 
losses annually because of credit card fraud. Describes 
every known means of credit card fraud and scars. 

, . 

AUTOMATIC TELLER MACHINES 
al: http:// users .sol.com /wlzguru /hl- tech.htmt 
10% OA 9B ordMi 1101+ (HT over 5200+ 

Add $5 total Sii (US Canada). Ali Items in stock. 
Postal M.O. Is fastest. VISA, M CC OK. COD ($49- 
$999), add $8. New Catalog (200+ otters) $2 v 
order, $5 w/o (no CC), $244orelgn. NO dealers" 

Since 1971. As seen on CBS 10 Minutes,' Forbes, 
etc. By John Williams former Lockheed Senior Engineer, 
NMSi1 CS Professor, DOD Electronic Weapons Engineer, 
NIH Health Physicist. Sold lot educetlsnal nursoies only. 

ATM crimes, abuses, vulnerabilities and defeats oz- 
oofedl 100+ methods detailed, Include: Physical, 
pep. E, cipher, PIN compromise card counterfeiting, 
magnetic stripe, false front, TEMPEST, Van Eck, tap - 

ping, spooling, inside job, super -col, vibration, pulse, 
high voltage - others. Case histories law, countermea- 
sures, detailed security checklist, labeled internal pho- 
tos, 0. ures. ATMs contain up to $250,000 In cash) Re- 

r r r r r . ,, r n - a I - . 

CONS SCAMS & SWINDLES 
Wanted; 6 MAC Ills, PC486 (or better), peripherals, 
surplus electronic parts, test equipment -buy, trade. new au 

Cons 8 scams and related swindles fleece Americans 
Cf $100+ 6 

scams 
mson per ated win most comprehensive 

survival manual on cons 8 scams of all kinds - from 
the classic to hi -tech. Details on 100s and many vada- 

s. And countermeasurex. Protect ourself, 3' 
INTERNET CONS & SCAMS 

A Itw r t a1 IBMP t 

Off- the -Shelf HARDWARE 
Van Eck Systems *Data Card Reader/Miters* 
ATM3* SecurltivSurvelllance *RF,'EWAWavaRa- 
daslJ)trasoniclRtlghl5ound DeteCtors4ieceivers/ 
Xmltters/Jammers 'Blasters *Neurophon6'Alfe / 
HleronymusResonant Crystal Radionics* EM Lab' 
WeaponrwCountermeasures *ESS Infinity Devices 
*Voice DDlsguisers *Lineman's Handsets *Bud 
Tap Detectovslaster *Phone Color Boxes *DT 
Decoders *Car(aclulUdnap Faller *Bumper Beeped 
Child Finder *Panic Button *Shriek Module *TENS 
*Subliminal Mlxer/Amp (Ultrasound & Itrasound) 
*Electronic Dowsers *Hidden Presence Detectors 
*Nearing Assislor *Vortex Generator *6th Sense 
Communicator *Noise Cancel. System *Levhator - 
men morel See our , . , 1 

SPECIAL PROJECTS 
"e ,es. u ' a epa o and on- 
sun on any devica/systonvbrscess- ro)ect - etec- 
tronickomputephtechanical optical ex: phone/ 
ants/'! eCUrityyttadiontclabbnergy 'HV'MFhadad 
utirasonic4 ,' JV/commtri:onsumer) for business/ 
personatlnvention needs. Describe & Include $30 
pre -engineering fee (no obligation)). Time & cost 
estimates 7-10 da s. Confidentlalft uaranteed. 

CELLPHONE MODS 
See our Cata og or our Infamous celiphone 
modification guide ($89) - detailed, compre- 
hensive, covers all makes - 10 times more 
Info than competitor's "guide "). (Do Special 
Projects above to get up -to -date hardwarehonware). 
Free Data Search As a special EIRE service to our CUP 

ntemet cons, scams an. related frauds now rake n 

$2+ Billion annually) Most are done anonymously and 
with ilyle fear of prosecution (difficult to prove and to 
find the perpetrators). Described in detail, Includes 
countermeasures. H. 
Beyond VAN ECK PHREAKING 
ayes .ropp ng on r an. computer v en s na s us- 

Mg an ordinary r described in detail. Includes secu- 
rity Industry reports. Range up to 1 KM. Plans include 
both the Conaumertronlea and the original Top Secret 
Van Eck desi no) $29. 

_ - 
om a on o s o e es a c es written n 

ASCII)) by top hackers 8 phreekera. Covers every ma- 
erto.1cinhackerdomi3HODItka 59. 

STOPPING POWER METERS 
s reporte on : 

. ' catee : ' ow cents n . e- 

AWN con slow down even stop - walthour melero 
while loads draw lull power! Device simply plugs 

Into one outlet and normal loads Into other outlets. Also 
describes meter creep, overload droop, etc. Plans $29. 

1 
O. MANUALS External magnetic ways (epplled to 

me- the meter Itself) to slow down and stop waddhour me- 
ters while drawing lull toads. Plans. $25. 
DETERS! How watthour meters work, ca ra on 
error modes (many), ANSI Standards, etc. Demand 
and Polyphase Meters. Ex.erlmental results to slow 
and sto meters b oche 26. An 2 17. All 3 69. 

UNDER ATTACK! 
ec romagne c n er erence an. ea von c "capon 

Attacks cause: Cancer, birth detects, and profound psy- 
Chulogical, neurolopltal, Cardiovascular and Immune 
system disorders! Destructive to people, animals, )ants 
equipment' Includes ACTUAL CASES OF EM ATAC$6 

customers, we will pedorm one BBB search of our massive 
celiphone database if requested within 30 days of your pur- 
chase of CEP. Data now on celiphones la so greal, we can la 
in CUP only Thal In greatest demand. Search results not guar- 
anleed. Request by mall don't lu ; Include a 010 SASE. 

escn es n e a now spars won 1 oven DDes an 
uses, frequencies, advantages over and uses w is cell - 
phones, and tips and tricks. And how Pagers are hacked 
and countermeasures. Includes the plans for your own 
Pe;aonal P9eket Plains Sulam (transmitter and re- 

¡we lnvestigated)i Inc u es how to verily and p np0 nt 
EMI and electronic attack sources, and effective counter- 
measures. $29. AR HAL Rs Tutorial 
and plans for powerfuT EIFCTROMA WEAPONS 
and LAa DEVICES. Optimum circuits, Ire s, waveforms, 
du c ties intensities. Thorou h. 529. Both 49. 

MIND CONTROL 
.ncem an. ear creases over ' en. u' ason m n. 

(end body) control technologies - especially implants! 
Unfortunately, there is much more misinformation and 
disinformation published than facts. Some victims are 
controlled and explolted by arm-chair 'experts' and so- 
caged 

allying 
assistance get - one and rve 

dy of Internet to prevent our remove the y)nga 

celver . $49 

escr es n e a ow ax mac rtes are ac to an 
escr es n (hacking Faxes is s re more corn- countermeasures 

than just connecting a third Fax to the phone line). 
ncludes Fax protocols comma parameters, and 2:1 
and 4:1 compression. And Insights Into designing Fax 
interception devices and modifying existing Faxes into 
Stealth Faxes do the ob. 49. 

doesn't site peatlnpa II doafn't eppreve all $39. our sNe at: 
h " / /uaen.eol.eom /sN:. urn /mindconUOl.html 
RADIONICS MANUAL 

VOICE MAIL HACKING cungeec tweet onC eectromagne clerapeu- 
tic diagnostic 8 preventive devices (mostly experimen- 
cal). History, descriptions, plans (dozens), avallabllltles 

cost S100s, electricity costs pennies! 
modem. 

$29. t1etl AL 
'ow ' o ce `a Bes )systems are use en. 1 e 

specilic ways they are hacked. Includes ASPEN, MES- 
SAGE CENTER, II GENESIS, SYDNEY, PHONE 
MAIL, AUDIX, CINDY, CENTAGRAM, SPERRY LINK, 
RSVP, etc. Absolutely required for all users, syseps 
and security enonne11329. 

TMY ELFI Plans for 3 major electronic therapeutic 
a cvd I des of .es a roved b FOA. $19. Both $39. 

90 sate ac (E 0 e UneO On f 
Whlie'VOICE MAIL HACKING' details how VMS! are 
hacked tor'phun' and profit - including VMS methods 
for hacking PBXs themselves -'PBX HACKING' ad- 
dresses ALL issues relating to PBX hacking, Including 
countermeasures, Can your business or agency afford 
a $90,000 phone fraud loss (the average loss duo to 
hacked PBXs 7 As described In Forbes Ma . nine. $20 

PHREAKING CALLER ID & ANI 
Iela s an ow t ey won any .owns o e'ecl a ways 
of defeating Caller ID, ANI, 69 '57, and Call Bloc k 
Inp and 17. Also describes Caller ID, Orange, Belie, 
Cheese and CF Boxes, ESS, SST, E -911 various 
CLASS services, CN' , NON PUB DA, CAA(A, ONR, 
$00- ' le rt re Est e. ra I a - s r.. 2 

HIGH VOLTAGE DEVICES 
" 'evicesp ans: un rus, asir 're', ace, : as- 
ter Flasher, Zapper, AadlsvAFAtadar Jammer, Fence 
Charier, Plasma 8 Van de Groan Gens., Jacob's 
Ladder, Gaper Counter, Ozone Gen., Fl Stunner, 

to 1 Ile^ r All I. t. 
STEALTH TECHNOLOGY 

Police radar Is fascinating) N also has error rates of 10- 
20%1 Every known error mode - stealth method and 
material used to minimize radar reflections - tactic and 
strategy to light unjust radar tickets (that cost you 
$1000 In Insurance and risk cancellation) - methods to 
detect and am sl cols -lull described $29. 

SECRET & SURVIVAL RADIO 
Ip mum sure va an. secu a.lo equ .men me - 

ods, Ireq allocations and volce'ata scrambiln..ncod- 
Inp. Includes small recelvers4ransmltters ,teemetry, 
antenna optimizations, remote monitorin and control, 
securely, surveillance, and ultrasonic. fiber-optic and 
Infrared comma. 70+ circuit dons tables. 29. 

COMPUTER PHREAKING 
Describes in detail how corn alert enelrale each 
other, and how VIRUSES, TROJAN HORSES, WORMS 
etc are Implemented. Dozens of computer crime and 
abuse methods and countermeasures. Includes disk 
filled with hacker text files and utllifles, and the legend 
ary FLUSHOT+ protection system (Ed. Choice. PC 
Magazlne). BBS advice, password defeats, glossary - 

much morel Manual + Oltkt' $39. 

CRYPTANALYSIS TECHNIQUES 
a owe u menu - en cryp o programs n . i' an. 

BASF source code) to analyze, decrypt secure' ci- 
phenes's. Worked -out examples. Recommended by pees - 
tigious 'Computers 6 Security' Manual +Disk $29. 
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WHITE -STAR ELECTRONICS 
TEL: 405 -631 -5153 FAX: 405 -631 -4788 

CONVERTERS. 20 50 100+ 
Regal CR -83 45 39 35 

New, Panasonic TZPC 145 75 69 65 
DQN -5 (2 or 3) (unmodified) 45 39 35 
DRZ -3 Pi (unmodified) 70 Channel Plain 35 32 29 
DRX -3 PJ (unmodified) 60 Channel Plain 12 30 27 

Call for FREE catalog. 
405- 631 -5153 

REMOTE CONTROL 
HAND UNITS: 20 50 100+ 
Jerrold Replaces: 400 /450/550 4.95 4.50 4.25 
Scientific Atlanta: 075/175/475 4.95 4.50 4.25 
8600: On screen display 7.50 7.00 6.50 
Pioneer: BR 81, 82 4.95 4.50 4.25 
Panasonic: Call for model # 7.50 7.00 6.50 
Zenith: All 4.95 4.50 4.25 
Tocom: 5503 -VIP, 5503 -A 7.00 6.50 6.25 
Universal: 4 in I R/M 7.50 7.00 6.50 

Call for Oak, Hamlin Regal -83, Regency, 
Texscan, and all others. 

Tamper -Bit tools: (10 -lot) 
Jerrold compatible bits: 
1/4" Stacom Bit $8.00 
Oval Round D $20.00 
Torx Bit: 
Tocom T -8 $8.00 
Zenith T- 10,T -15 $8.00 
Pioneer T -20 $8.00 
Scientific Atlanta T -20 $8.00 
Pio 63XX Oval $20.00 
Bit Driver Handle $4.00 

We carry most remote hand units. If you don't find the one you're looking for, 
we can locate for you. 

Specializing in large quantities. 
HOURS: Monday thru Friday 9 am to 5 pm Central Time. 

Call for FREE catalog. 

CIRCLE 314 ON FREE INFORMATION CARD 

RF POWER 
TRANSISTORS AND TUBES 

In depth stocking of popular and 
hard -to -find Electronics Parts 

for Transmitters & Linear Amplifiers 
Popular Transistors 

2SC 1969 
2SC2166 2SC2290 

2SC2312C 2SC2879 
MRF454 MRF455 

MRF455A MRF477 
MRF492 MRF497 

SRF3749 SRF7000 -90 

Popular Tubes 
6KD6 6JS6C 6LQ6 

M2057 6146B 6146W 
3 -500Z 3 -500ZG 

811A 572B SV6550C 
7558 8417 8873 

8874 8875 8877 8975 

Order your FREE copy of our new Catalog by writing or calling us now. 

(619) 744 -0700 (800) 737 -2787 
Fax: (619) 744 -1943 

RE PAKTS 
435 SOUTH PACIFIC STREET 

SAN MARCOS. CA 92069 

REMOT CONTROL A/B SWITCH 

299s 
A /B /C SWITCH $3995 
Plus Shipping - Money Back Guarantee 

DEALER PRICING ON REQUEST 

CONTROLLED BY ANY REMOTE! 
Now you can switch between two TV signal sources without getting up or even reaching for a different 
remote control! Simply press any button on any remote control and hold it down for two seconds. 
QuikSwitch contains a patented sensor that causes it to switch sources each time it receives an unin- 
terrupted infrared signal for two seconds. And you won't need a spare AC owlet, because QuikSwitch 
operates a,full year on 2 "AA" a /kalirles, 3 years on lithiums! 

HIGH ISOLATION 100% SOLID STATE 

MILESTONE PRODUCTS 
5698 WESTBOURNE AVE - COLUMBUS. OH 43213 

1 -800- 535 -7827 
Licensed Under U.S. Patents 4.935.733 ar 

MADE IN U.SA 

i 
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M'L ELECTRONICS 
... elepertel acrom. 0/01$3,7111, 

EZ -EP DEVICE PROGRAMMER - S169.95 

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. 

Adapters Available 
EP-51 (8751,C51) 
EP-11 (88HC11 E/A) 
EP-PIC (18C56,81,82x,71,84) 
EP-PIC84 (18C82,83,64,85,73,74)__._ 
EP-PËEL TICT 22V1Ó,20Ö10, 18V8) 
EP-SEE (93x,24x,85x) 
EP-18 (18Wt 40 Pin EPROMs) 
EPd9 (874248,491 -._ .. 

_ 
.. . ..__.... 

EP-760 (87C750,751,752) 
EP-Z8 (Z88E03,04,05,08,07) 
EP-55 (8755) 
EP-5I-PLCC (8751,C51.)_,....__._....._ 
EP-PIC-BCIC(16C5x,61,82x,71,84) 
EP-PLCC (PLCC EPROMs) 
EP-SOIC (SOIC EPROMs) 
EP-LCC (LCC EPROMs) 

$39.95 
$59.95 
$49.95 
$39.95 
$59.95 
$34.95 
$49.95 
$49.95 
659.95 
$39.95 
$39.95 
$59.95 
$59.95 
$49.95 
$49.95 
$49.95 

M Electronics 
3526 Jasmine #4; Los Angeles, CA 90034 

310/837-7818 Fax/BBS:310/841.6050 
M¢rJnww.cx.ude.sAcW-urade-m34oving.ftwm2Lnmtl 
DA wawa .m ex%..I.. tax GrawN snipping ' 15: ] Day - t+: 

2 Day 410;O.W A11; COD M15. 

NEW!! Checker 12 E Monitor tester 

624.566Z)6(6 
VGA 640 X.350 

VGA 640 
YY 480 aVrd 800 Y, 600 

u Hz 
GA70Ñ400 

SYGA 13j 
RED ONLY 

GREEN ONLY 

8l St ONLY 

AAt4.y -_- 
Ga wKyb, y,11I 

MACI164Jsa 
Soc on Green. 

CHEO))CE RA 2" 

COLOR BARS. GRAY SCAI_l', & SWfi :PSTO 64 K hr!Itlll 

The "Checker 12" is an easy to onerate, hand held , battery, or AC operated computer 
color monitor pattern generator. With its support of CGA(I5.75khz), EGA(22khz), 
MACI1(3îkIv), and VGA modes 1,2,3 (31.5khz), 800X600(35khz), 1024X768 
interlaced. (3Skhz), 1024X768 non- interlaced, & 1024X768N1 with sync on Green 

(48khz), ++ 2JVEW VGA MODES »> 56 kHz x 70 Hz & 64 kHz x 70 Hz. 
With its' single mode switch, you know exactly what type of monitor you are testing. Its' 
front panel color pictures, show just what you should be seeing on the monitor under test. 

You can quickly tell if the monitor is a VGA, SVGA, or a SVGA/NI. guessing. The 
"Checker 12" provides various test patterns for VGA monitors. X- hatch, for size and 

linearity and convergence set -up. White screen, for purity and CRT burn evaluation. Color 
bars and 8 step gray scale for color tracking and balance. There is also a single color 
mode that allows for single color channel operation. 

Price: $339.00 +$5.00 S &H. 

Includes battery, AC adapter, Mac adapter and 1 year warranty 
(upgrade your Checker 12 to a I2 E for $49, call for details) 

Please call about our other monitor test products, and offers,or vist our Webb site. 

r toiier Card 

Computer & Monitor Maintenance 
6649 Peachtree Ind., Blvd., Suite N -1 Norcross GA 30092 

1 -800 -466 -4411, 770 -662 -5633 (Voice), 770 -840 -8814 (Fax) 
We're on the WEBB at http: /www.computermonitorcom 

CIRCLE 331 ON FREE INFORMATION CARD 

BEST DEALER PRICING! 

CABLE 
DI tRECT 
CONVERTERS FILTERS 

OESCR.AMB LEI11 

IMPROVE YOUR IMAGE WITH z; 

VIDEO STABILIZERS 

FREE Cable TV Catalog. 

Now you can tune -in your favorite 
cable TV programming and 

SAVE $100 S - EVEN $1000'S 
on premium CABLE TV EQUIPMENT. 

MlDO ERN 
ELECTROIVIICS 
1-800-906-6664 
2125 S. 156TH CIRCLE OMAHA. NE 68130 

Strange 
Books! 111 

Unusual, 
detailed how -to books, manuals, references, 
old & new, for experimenters, builders, and 
mad scientists on high voltage, Tesla, crystal 
sets, very early radio and television, vacuum 
tube gear, plastics, chemistry, lasers, more! 
Repair cameras! Make neon signs! Make 
whiskey! Hydrogen fuel! A solar cell! A wind- 
mill! Electric bicycle! More! Highest quality! 
Guaranteed! Big illustrated catalog! Write! 

Lindsay's Technical Books 
PO Box 538 -EBA, Bradley IL 60915 
fax:815/935-5477Iindsay@keynet.net 

Prototype it FAST! 
with Prcyo0uM8 8051 or 2x 

Jo.r. reefer.. 
n 

codo 

,0100uoca , eOa 8051 

$99.00 .A 

awemirw 
sw 

WiMOUrvaooxauiNcitl 
® 1553)561-2060 5 p 
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ELECTRONICS NOW READERS ONLY! 
Save up to 50% on select items! 
Take advantage of 
this tremendous offer. 
Call today, time is limited! 
To take advantage of this offer, 
you must supply this special price co 

Test Equipment from Tenma, Fluke, 
Hitachi, Leader, B +K 
Name Brand and Low Cost Generic 
Technician's Tools 
OEM and Generic TV /VCR 
repair parts 
Over 10,000 American and 
Original Japanese Semiconductors 

MCM offers a comprehensive line of 
tools and test equipment engineered for 
the repair of computers, TVs, VCRs and 
more. In addition, you will find a wide 
variety of OEM and low cost generic 
TV /VCR parts, passive components and 
semiconductors, over 25,000 items in 
all, stocked and ready to ship. 

Projection Televisi 
(PTV) Coolant 
Popular fluid is used by many 
large screen TV manufacturers 
and is a must when replacing 
CRTs in projection televisions. 
Direct replacement for 
Magnavox #4835 -310 -57233 
and RCA 212072. 7.5 oz. can, 
24 cans per case. 

#20 -2040 Reg. $ 14 

toz 

SAVE 

IR Remote Control A/B Switch 
Allows wireless switching between two 75ohm 
inputs. Ideal for cable, antenna, dish or dual cable 
systems. Requires 12VDC, 100mA, AC adaptor 
included. Remote requires two "AA" batteries, 
not included. UL listed. 

SAVE 

23 °'° 

#32 -4425 Reg. $2.6"7.5 Sale 1 9.77 
Prices effective 

October 3 through November 16, 1996 

Hours: M -F 7 a.m. -9 p.m., Sat. 9 a.m. -6 p.m.,EST. 

Sale 3.99 

#22-1145 

50'° 
Security Bit Drivers 
For Nintendo and Sega 
Driver bits allow easy removal of security screws 
found on many home video games, cartridges and 
accessories. 'V," hex size fits standard %" nut driver 
(MCM #22 -1620) and most rechargeable screwdrivers. 
Available in two sizes. 

#22 -1150 

#22 -1145 

#22 -1150 

3.8mm Reg. $lam 
4.5mm Reg. $J,9 

Sale'3.99 
Sale '3.99 

For Complete Information On the items 
listed, or a FREE catalog, Call... 

1- 800 -543 -4330 
MCM ELECTRONICS 
650 CONGRESS PARK DR. 
CENTERVILLE, OH 45459 -4072 

A PREMIER Company 

RCA/ 
Premier 

Distributor 

Authorized 

Panasonic 
Quasar /Tëchnics 

Original Parts 
Distributor 

Fast Delivery From Distribution Centers Near Reno, NV and Dayton, OH. CODE: ENS28 

CIRCLE 327 ON FREE INFORMATION CARD 
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ALFA ELECTRONICS HIGH 

RI(T 
'EST EQUIPMENT 

BEST P 

DMM 89 $179.00 
Most Advanced DMM 
All Purpose & Communication 
-80.7 to 81 4 dBm with 40 -12000 
20 reference impedances 

True RMS 
Frequency counter. 0.01 Hz -10MHz 
Capacitance: 1 pF- 50,000µF 
Measure AC volt to 20kHz 
5000 counts, 0.1% accuracy 
Auto/manual range, fast bar graph 
Min/Max/Ave/DR/Relative/Zoom 
Auto power off 
Input warning 
Splash proof 
Vol, amp, ohm, love, diode, continuity 
Ruggerdized case 
Rubber holster included 

DMM A91 

NOW $45.00 
Plus Free Case 
Solar Cell Powered 
Large Display 

Diode, Continuity 
Volt, Amp, Ohm 
Data Hold 
Auto power off 
7 functions, 19 ranges 
3.5 Digit, 0.8% accuracy 
Auto/Manual ranging 
Energy saver 
Student & hobbyists favor 

DMM 20 
$74.95 

Inductance: 1µH -40H 
Capacitance. 1pF -200µF 
Frequency 1 Hz -20MHz 
Volt, amp, ohm, diode, 
20 Amp AC/DC current 
Transistor HFE 
Continuity, duty % 
Peak hold/Max 
Ruggerdized case 
Rubber holster $8.00 

Full line of DMMs, 
economy, compact, 
ruggerdized, solar cell, 
automotive, heavy 
duty, industrial, 
starts from $19.95 

Fluke Multlmeter 
Fluke 12 $84.95 
Holster C -10$10 
Fluke 7011 $75.95 
Fluke 73 II $97.50 
Fluke 75 II $129 
Holster C -70$16 
Fluke 7711 $155 
Fluke 7911 $175 
Fluke 2911 $175 
Fluke 76 $175 
Fluke 87 $287 
Fluke 867 $1199 
Fluke 97 
Scope Meter$1785 
Fluke 105 
Scope Meter$2799 

LCR Meter 131D 
$229.95 

Most Advanced LCR 
Dual display U0 or C/D 
Inductance: 0.1 pH -1000H 
Capacitance .0.1 pF- 10,000µF 
Impedanceam -10MO 
0 7% basic accuracy 
Auto/manual range 
Dissipation factor & O factor 
Serial & parallel mode 
Relative mode for comparison 
and to remove parasitics 

Statistics, tolerance, 
Best for design, incoming 
testing & production 
SMD and chip component 
test probe $25 00 

.,.. WItr44300/M ,,,W 

LCR Meter 814 
$189.95 

Best Resolution LCR 
Inductance' 0.1pH -200H 
Capacitance: 0.1 pF- 20,000pF 
Resistance: 1 mO -20MO 
1% basic accuracy 
Dissipation factor indicates leakage 
in capacitor and O factor in inductor 
Zero adjustment to reduce parasitics 
Best for high frequency RF 
SMD and chip component test probe 
525.00 

LIMITED QUANTITY SPECIAL 
DIGITAL LCR 680 $74.96 
0.1pF, 11.1H, 10mO resolution 

Frequency Counter 
FC -1200 $129.95 
Frequency. 0.1 Hz -1 25GHz 
Display 8 digit LCD 
Period 0 1 -0 1s 
Records Max/Min /Average 
Data hold, relative mode 
Telescoping antenna $8.00 
Deluxe case $5 00 
Also Available: 
AC /DC clamp meter,Light meter, 
Thermometer, pH meter High 
voltage probe, Digital caliper, 
Anemometer Electronic scale, Force gauge,`Tachometer, 
Stroboscope, Humidity & ÈMF 
adapter, Sound level meter, 
Frequency counter SWR/feld 
strength /power meter, Dip meter 

20 MHz Oscilloscope with Delay 
Sweep PS -205 $429.95 
Dual Trace, Component test, 6" CRT, X -Y Operation, TV 
Sync, Z- Modulation, CH2 Output, Graticule Ilium, 2 probes 
each has x1,x10 switch. Best price with delay sweep. 
PS -200 20 MHz DUAL TRACE $339 95 
PS -400 40 MHz DUAL TRACE $494.95 
PS-405 40 MHz DELAY SWEEP $569 95 
PS -605 60 MHz DELAY SWEEP $769.95 
PS -1000 100 MHz DUAL TRACE $999.95 
Scope Probe: 60MHz x1, x10 $15, 100MHz x1, x10 $22 

250MHz x1, x10 $29, 250MHz x100 $39 

Digital Storage Scope 
DS-303 30MHz, 20M Sample/sec $849.96 

DS-303P with RS-232 interface $1,049.96 
Switchable between digital and analog modes 
2 K word per channel storage 

8 bit vertical resolution (25 Lerel /div) 

Expanded Timebase 10ms/div - 0 5 s/div 

Refresh, Rolf, Save all Save CH2, Pre -Trig 

Pbroer control 

DC Power Supply 
PS-303 $159.00 
0-30 {DC , 0-3.1 output 
Constant voltage & constant current mode 
0.02% + 2inV Irre reglaton 
0.02% + 3mV bad regrjaton 
1 mVrms raise and npple 
Short orcut end overload protected 
PS -8200 with dgtel voltmeter $179.00 
Also available. 30V/5A, 60W3A, 60V/5A 

16V /10A, 30V /10A 

MLA ® IlLa 
4 . 

, 7 

.g dr, 

DC Power Supply Triple Output 
PS -8202 $499.95 
Two 0-30 VDC 0-3A outputs 
One fixed 5VDC, 3A output 
Capable of independent or tracking operation 
Constant voltage and constant current mode 
Fou digital meters for volt and curent dsplay 
Excalent reguielon and low npple 
Short circuit and overload protected 
Also evadable 30V/5A tiple output $549.95 
Duel tracking 30V/3A, 30V/5A, 60V/3A. 60V/5A 

IrYsY 

RF SIGNAL 
GENERATOR 
SG-4160B $124.95 
100 kHz- 150MHz sinewave in 6 

ranges 
RF Output 100mVrms to 35 MHz 
Internal 1kHz, External 501-1z-20kHz 
AM modulation 
Audio output 1 kHz, 1 Vrms 

RF SIGNAL 
GEN. /COUNTER 
SG -4162 AD $229.95 
Generates RF signal same as 
SG -4160B 
6 digit frequency counter 1Hz - 150 
MHz for internal and external 
source Sensitivity <50mV 

AUDIO GENERATOR 
AG -2601A $124.95 
10Hz - 1MHz in 5 ranges 
Output 0 -8Vrms sinewave 

0- 10Vp -p squarewave 
Synchronization. +3% of oscillation 

frequency per Vrms 
Output distortion: 

0.05% 500Hz - 50kHz 
0.5 % 50Hz - 500kHz 

Output impedance 600 ohm 

AUDIO 
GEN. /COUNTER 
AG- 2603AD $229.95 
Generates audio signal same as 
AG -2601 A 

6 digit frequency counter 1Hz- 
150MHz for internal and external 
sources Sensitivity <50mV 

FUNCTION GENERATOR 
FG -2100A $169.95 
0.2 Hz -2 MHz in 7 ranges 
Sine, square, triangle, pulse and ramp 
Output. 5mV- 20Vp -p 
1% distortion, DC offset + 10V 
VCF- 0 -10V control frequency to 10001 

FUNCTION GEN /COUNTER 
FG- 2102AD $229.95 
Generates signal same as FG -2100A 
Frequency counter 4 digits 
Feature TTL and CMOS output 

SWEEP FUNCTION 
GEN. /COUNTER $329.95 
0 5Hz to 5 MHz in 7 ranges 
Sweep. Linear 10.1 /Log 10.1 20ms to 2s 
AM Modulation 
Gated Burst, Voltage Control Generator 
Generator Control Voltage & 6 digit counter 
1Hz -10MHz for internal & external sources 

ALFAELECTRONICS (800) 526- 2532/(609) 520 -2002 15 DAY MONEY BACK GUARANTEE 1 YEAR WARRANTY 

FAX:(609) 520 -2007 CALL OR WRITE FOR FREE CATALOG 
741 Alexander Rd., Princeton, NJ 08540 Visa, Master Card, American Express, COD, Purchase Order Welcome 

CIRCLE 213 ON FREE INFORMATION CARD 
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. IRSrEK Test & Measuring Instruments ISO 9002 CERT. #934163 

100 MHz Cursor Readout Scope 
4 ch, 8 traces OS -6101 $1,499.95 

4 independent channels, 8 traces 
Time /Voltage cursor measurement 
ALT triggenng function for 4 ch. 
Sweeps to 2ns/div, Delayed Sweep 
TV Sync., Ch. I output, Z -axis input 
2 probes(xI, x10) 

100 MHz Scope, 4ch. 8 traces 
Best value all purpose scope 
OS -6100B $1,329.95 

4 channels, 8 traces 
High sensitivity 500jV /div 
Sweeps to 2ns/div, Delayed sweep 
20 kV accelerating voltage 
TV sync., Z -axis Input 
A and B gate ou ut 
Best puce 100 M}iz scope 
2 probes(xl, x10) 

50 MHz Triggering Oscilloscope 
OS-653 $699.95 

Dual Channel ALT Traggering 
Hold Off Function High sensitivity I mV /div 
Delayed Sweep Trigger level lock function 
Built -in Delay Line Z-axis CHI output 
TV Sync 2 pro x1. x10) 

20 MHz Oscilloscope 
OS -622B $344.95 

Dual trace, X -Y operation 
TV Sync., Z-axis uut,C11 I output 
High sensitivity I mV /div 

2al(Ì x) pöex 1 

OS -623B - 20 MHz w/Delayed Sweep S 449.95 
OS -935 - 5 MHz One channel S 209.95 

DC Linear Power Supplies 
Single Output 

Constant voltage and constant current mode 
Voltage regulation 50.01% 
Current regulation 50.2% 
Low ripple and noise 
Overload and reverse polarity protection 
Features 2 analog or 1 digital meter(PS senes) 

2 analog or 2 digital meters(PR series) 
PS -1830 : (0 -18V, 0 -s3pA) $209.95 

$219.95 
PS -185 0D 

(Oi18V 

0-5A) 
$219.95 

: Digital Display $.95 
PS -303 0D : (0 -30V, 0-3A) $2.95 
PS -3030D : Digital display $254.95 
PS -6010 (0-60V, 0-1A) $209.95 

PR-1810H 
PR-3060 
PR-6030 
PR-6030D 

0-18V, 0-10A) $349.95 
0-30V, 0-6A) $314.95 
0-60V, 0-3A) $314.95 

gital Display $399.95 

Triple Output DC Power Supplies 

Two variable 0- 30VDC, 0-3A outputs 
One fixed 5VDC, 3A output 
Auto tracking 
Auto serial and parallel operation 
Constant voltage and constant current mode 
Continuous/dynamic load can be selected 
Features 4 analog or 2 digital displays 

PC -3030 . (0 -30V, 0 -3Ax2) $499.95 
PC -3030D : Digital display $549.95 
Programmable DC Power Supplies 

High stability , low drift, 4 digit display 
Front/rear output -sense switchselele 
Auto step running w /tuner settings 
100 point programmability PS series) 
50 pomt programmability PT sencs) 
Auto serial and lel operation (PPT series) 
Auto tracking PT series IEEE -488.2 and CPI 
compatible command set 

series) 

PPS -18600 (0- 18V,0-6A) 1099.95 
PPS -3635G (0- 36V. 0 -3.5A) 1099.95 
PPS -6020G 0-2A) 1099.95 

PPT- 36Ì5G: 00- -36V 00-- -l.5Ai , O--66V, O-3A) 139999.95 

Digital Display Function Generator 
FG -8016G $239.95 

Frequency Range: 0.02Hz to 2MHz 
Three Instruments in one: Function generator, Pulse 
generator & Frequency counter. 
Sine, Tria,,e, Square, TTL Pulse and CMOS output 
Built -in 6 digit counter with INT/EXT function 
1000: I tuning range 
Variable DC offset control 

FG -80I5 Function Generator 
0.02Hz -2MHz (No Counter) $189.95 

FC -8131 Intelligent Counter I.3GHz $469.95 
FC -8270 Intelligent Counter 2.7GHz $629.95 
UC -2010G Universal Counter $294.95 

Digital Multimeter & C Meter 
DM-8034(3Y2 digits) $179.95 

8 Function, AC/DC voltage, AC/DC current, resistance 
Built -in C meter, diode test and audible continuity check 
High voltage 1000V and 20A range 
0.5% basic aoaracy 

DM -8040 (3% Digits, True RMS) 
Measures ACV to 50 kHz $339.95 

DM -8055 (5'/a Digits) $649.95 
0.006% basic accuracy 
lµV, ImO, m Aresolution 
dBm measurement 
Auto range, relative mode, Max/Min 

DM- 8055G(5í4 Digits, GPM) $889.95 

._ Model DM -392 
(33/. digits) $109.95 

Auto. fanal raigiiig(38 rangea) 
42 Segment analog bar graph 
Data Hold/Min -Max memory 
/Relative mode 
Auto power off 
Overload protection 
Audible continuity check 
/diode test 
Capacitance:1pF -40µF 
Frequency: 0.1 Hz -1 MHz 
20 Amp range 
Double high energy fused 
(1A, 20A) 
0.3% DCV accuracy 

DM-351 3 V1 Digits w /Continwty, Auto Off $54.95 
DM-352 3'% Digits, Cap. Freq. hFE 20 Amp $79.95 
DM-353 3% Digits, Cap. Freq. Temp. hFE $84.95 
DM -391: 3% Digits, Auto, Cap. Freq. Min/Max $99.95 
DM-392 3% Digits, Hold, Min/Max 20Amp $ 109.95 
DM -393: 3% Digits, Peak, Logic, hFE, Freq $119.95 

ALFAELECTRONICS (800) 526 -2532/(609) 520 -2002 15 DAY MONEY BACK GUARANTEE 2 YEAR WARRANTY 

FAX:(609) 520 -2007 CALL OR WRITE FOR FREE CATALOG AND QUANTITY DISCOUNT. 
741 Alexander Rd., Princeton, NJ 08540 

Visa, Master Card. American Express. COD. Purchase Order Welcome 
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The PRIMER 8085 Based Microprocessor 
Training and Control System shows you 
how to program by example. Program 
examples take you from writing 
simple programs to controlling 
motors. This trainer can be used 
stand alone via the keypad and 
display or connected to a PC with 
the optional upgrade ($49.95). The 
Upgrade includes: an RS232 serial port, a 

serial cable. 32K of battery backed RAM and Assembler/Terminal sot ìware. 

EXPERIMENTS USING THE PRIMER INCLUDE: 
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 
Using the Primer as an EPROM Programmer 

The PRIMER is only $119.95 in kit form. The PRIMER Assembled & 

Tested is $169.95. Please add $5.00 for shipping within the U.S. Picture 
shown with upgrade option and optional heavy -duty keypad ($29.95) installed. 

riac, in c. 
P.O. BOX 2042, CARBONDALE, IL 62902 
618 -529 -4525 Fax 457 -0110 BBS 529 -5708 

1985 - 1996 

OVER 

10 
YEARS 

()F SFRVICF: 

NOW 
YOU CAN "SEE" 

INVISIBLE FIELDS 
AND AVOID THEM 

Most homes and offices 
have hot spots with strong 
artificial electro- magnetic 
fields, where chronic 
exposure may cause 
mental or physical problems. Even the EPA names these 
fields as suspected carcinogens. You can reduce your 
risk by avoiding these high -field areas. 

The TriField1T1 meter detects Jar more of these fields than any other 
electromagnetic pollution meter. Its the only one that independently 
reads AC electric fields, AC magnetic fields, andradjo /microwaves. It also 
reads field strengths in all directions simultaneously. Every other meter 
that sells for under $500 reads only magnetic and only in one direction - 
they can entirely miss a magnetic field unless pointed correctly and are 
blind to radio /microwaves and electric fields, both of which cause biological 
effects. 

The TriFelem meter reads all three types of fields numerically and with 
a SAFE /BORDERLINE /HIGH SCALE, weighted proportional to effect on 
the body. Thresholds are based on epidemiological and laboratory 
studies. 'While no absolute hazard thresholds have been established, 
reduction of relative exposure is prudent.) 

The TriFielem meter comes ready -to -use with battery, instructions, and 
one -year limited warranty. The cost is $144.50 postpaid. 

AlphaLab, Inc. 1280 South Third West Salt Lake City, UT 84101 -3049 
For literature and information, call (503) 543 -6545 

VOICE CHANGERS! 
ELECTRONIC KITS AND MORE! 
PUT 15 YEARS OF EXPERIENCE TO WORK FOR YOU 

Ever since we started in 1981. people have been telling us what they want. and we've delivered 
We are pleased to offer a line of quality engineered kits. an iron clad guarantee, Fast, Fast 

delivery. great prices, and a highly competent Technical support staff that's just a phone call 
away if you need help. Prices subject to change without notice Shipping and handling extra 
In general our products are available in one or more of the following orms. 

COMBO -KIT 
Indicated by a C in the part 
number. Includes all electronic 
parts, a printed wiring board. 
and assembly Instructions. 

E -Z KIT 
Indicated by an E -Z in the part num- 
ber These are mostly assembled 
and require some simple assembly 
before they can be used 

ASSEMBLED 
These products are 
assembfeed. tested and 
ready to use 

143.79 MHz CRYSTAL CONTROLLEDTRANSMITTER KITS 

;;Klr 

í 

1 ' f .- 
XTR300 E-Z XTL3000 E-Z 

S79.95 $99.95 

XTR300 E -Z 
TRACKING TRANSMITTER KIT 
Transmis continuous beep -beep tone. 
Ideal for locabrg lost or stolen items. 
Range up to 112 mile Simply install the 
battery holder and the antenna wire and 
Me unit is ready In use. Custom 
frequencies evatlable. 3 we photo 
battery included 

5;14-- 

XTL1000 E-Z 
S69.95 

CRYSTAL. TRANSMITTER KITS 
Ultra -miniature surface mount construction. 

E -Z kit approach makes assembly a snap. 

Miniature battery and holder mounted directly 
to the circuit board 

Transmit to any scanner type receiver 4- 
XTL3000 E-Z 
LONG RANGE TRANSYRTER KIT 
Sensitive butt in microphone with 

aamring audn sensibvty Pucks up 
sounds at the level of a whisper. 
With a range of up to 1 mile. Iris Is 

our longest range transmitter 
Custom Irequenctes available 3 Volt 
photo battery included 

XTL1000 E -Z 
TRANSMrTER KIT 
Sensitive burr In microphone 
with amazing audio sensitivity 
Picks up sounds al the level 
of a whisper Up to 1/2 mile 
range. Custom frequencies 
amiable. 3 Volt photo battery 
included 

88-108 MHz 
FM RECEIVER 

XMR2000 
Assembled $29.95 

Worlds smallest FM ia 
ao. 

As rrel as a neanxg 

Weghs less than 114 

o2. 

Neal louch turwg 
Ideal for use with our 88- 

108Áw FM hararrlBPn 

BUY WITH CONFIDENCE 
FROM XANDI ELECTRONICS, INC. 
ASK ABOUT OUR COMPLETE CATALOG 

88 -108 MHz FM TRANSMITTER KITS 

XST 500 E-Z 
549.95 

r 4.) 

xSP 250 E-Z 
534.95 

XWB 1000 E-Z 
$46.95 

XTR 100 
Combo 529.95 
E -2 546.95 

'41 gip, 

XFM 100 
Combo 521.95 
E -Z $37.95 

Err 100 
Combo 519.95 
E -Z 536.95 

XST 500 Wire transmitter Range up to t 
mue. Supersensitive roc. Uses 9 volt battery. 
Uses surface mount components. 

XWB 1000 Voice transmitter Range up to 
t/2 mile. Includes mic and battery on circuit 
board. Uses surface mount components. 

XFM 100 Voice transmitter. Range up to 1 

mile. 9 v battery and leaded components. 

XSP 25OSuper- nlinature telephone 
transmitter. Range 1/4 mile. Powered by 
phone line. Uses surface mount components. 

XTR 100 Tracking transmitter Range up to 
t mile Uses 9 volt battery Transmis a BEEP 
BEEP . BEEP tone 

xi-r 100 Telephone transmitter Range up 
to t rode. Uses 9 von battery 

cl- . Mo m% Il I 

ORDER LINE: 1- 800 -336 -7389 
FAX: 1-602- 731 -4748 

TECH 

SUPPORT 

: 1 -602- 894-0992 

LLAMT.7nrws, 
1270 E. Broadway Rd. #113 
Tempe, AZ 85282 

PHONE VOICE CHANGER 
to levels of digital 'race charging. Sound tougher. 
older or younger, forate or male Powered by 4 AA 
bareres (Biorenes not mduded) 

works with regular or multi-line 
phones Connects between 
handset and phone Note 
tot nol work With cordless 

II 

T -2001 
Assembled 569.05 

71 
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XFS 108 
Co-Z 5 
E-Z $64.964.95 

Sal OS MH. FM STEREO 
TRANSMITTER KIT 
Separate level control for both left 
and ogle Punnets 
Output level what with test ports 
for lick and easy luMng. 

Transmit from any stereo aud'' 
source to most any FM stereo 

XLC oo 

E-Z $76.95 
Combo 549.95 1 XVA 250 

Combo $49.95 
E -2 $76.95 00- 950MHZ 

SCANNER CONVERTER KIT VOICE ANALYZER KIT 
lhwnernged coverage of the e00 to See at a glance t your bong led lo' 

950 MHz band! Suben' need rol be present Works 
Works with any 400.550MHz sun. with voces from recordings. TV or 

ner radio 
on. 6 de typecal. Has pintail mining-ice r 

Posa 3 dB 1 Eas to use LED ne.i - 
cetver. 

r Iyyica y t n 

PROJECT BOX 
Ideal project box to give your 
kits that professional look. 
Available custom dolled for 
the fallowing kris' XFS108. 
XPS1000,XLC800. and 
XVA250 

GRILLE 2131 UN FREE INI-UHMAI ION WAHL/ 

BUG DETECTOR 

XBD500 
Asaamblatl $149.95 

Professional quality 
Not a kit. ready to use 

Covers 1 to 2,000MHZ. 

Uses new Microwave Inte- 
grated Cerra an-hither 
Adiuslable senseiv,ty. 
Audo lack for privacy ear prone. 
Any nterceged sgnal causes an 
audo tone mat ncreases from a 
low etched growl to a NO pitched 

ssqueal as 
the signal Strength n 
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Electronic CAD for Windows 
Professional Windows EDA tools at an 
affordable price with powerful features to 
make designing faster. WinBoard PCB 
layout delivers sophisticated interactive 
routing for complex designs, plus it has 
the tools needed for high -speed circuits, 
analog, RF and SMT designs. 

WinDraft® Schematics 
Use True -Type fonts. Quickly copy and 
paste into other applications. 

Supports hierarchical designs, electrical rules 
checking, Annotation & Bill of Materials. 

Thousands of library parts and symbol editor 
included. 

WinBoardTM PCB layout 
Supports 16 layers, multiple copper pours, 
and advanced features for RF designs. 

SMD & through hole library with on -line 
graphical editor. 

CAM outputs include BOM, in- circuit test, NC 
Drill, Gerber, Pick & Place, & Advanced 
Design Rule Checking (DRC). 

With our unique pin capacity versions 
you only pay for what you need. You 
choose the base configuration to suit 
your needs today, and expand that 
configuration to handle increased pin 
capacity as your design requirements 
change. 

New Versions Available Now 

$ 250 WinDraft or WinBoard - P650 
$ 495 WinDraft or WinBoard - unlimited 

$ 895 WinBoard P650 with CCT 
Specctra° autorouter. 

Thousands of satisfied customers are using 
this new generation of powerful and affordable 
Windows EDA tools from Ivex. Your 
satisfaction is guaranteed! 

World Wide Web: http: / /www.ivex.com 
Information and free evaluation version is available on 
the Ivex WW Web, FTP and BBS. 

Tel: (503) 531 -3555 
Fax: (503) 629 -4907 
BBS: (503) 645 -0576 DESIGN 

INTERNATIONAL 

Ivex Design International. 15232 NW Greenbrier 
Parkway. Beaverton, Oregon 97006. USA. ADV2_1 

CIRCLE 329 ON FREE INFORMATION CARD 

Öj) r TC M I \ CXflIJIIIJD 
ROUTE, MILL, DRILL, CARVE, ENGRAVE, PAINT .... 
IN WOOD, PLASTIC, VINYL, PC BOARD, & LIGHT METALS! 

s AT 

$695.00 
4 84 5 MOTOR GANTRY MILL CONFIGURATIONS 
PC COMPUTER CONTROLLED CNC /DNC ... 

IMPORT/ EXPORT FILES TO OTHER CADS 
AUTO -BACKLASH COMPENSATION 
PRE -MACHINED HEAVY CASTINGS 
SIMULTANEOUS 4 AXIS MOTION 
FREE 3D CAD /CAM SOFTWARE "` 
AVAILABLE IN KITS OR ASSEMBLED 
EXPEDITE SERVICE ALSO AVAILABLE . 3 & 4 AXIS UNITS 
OPTIONAL ALUMINUM WAY COVERS FROM 12" X 12" TO .0005" RESOLUTION / AMERICAN MADE 

- ÓÓ° X oo' MACH. AREA 

l 
U.S. CYBERLAB, INC. 14786 SLATE GAP RD., WEST FORK, AR 72774 

1i sc£3, ':'.. » /s's c> z + 
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PlCProgrammer 
Development Tools 
JM-PICE $245 

Programmer for PIC 16C5X, 16C6X, 
16C7X, 16C84, and 17C4X in DIP 
packages. 
Assembler and Simulator. 
Emulates program memory, registers, 
and I/O for the PIC 16C5X. 
Instruction -level emulation for the 
PIC 16C71 and 16C84. 

Programmer only $ 155, Complete 
package $245. 15 day money -back 
guarantee. 
Adapters for emulating 16C6X and 
16C7X will be available soon. 

800552 
Development System 

8051 core processor with 8 channel 
10 -bit A/D and PWM. 

24 more UO and RS -232 port. 
32K ROM and 64K RAM. 
5130 each SBC. High performance 
development system includes 
assembler, disassembler, real -time 
execution and debugging, monitor 
program, and examples ($70 more). 
80C31 Development System is also 
available. 

ROMY- 76 
EPROM EMULATOR 

Emulates ROM or RAM in 8- and 16 -bit 
systems. $195 (2716 -27256) or $245 
(2716- 27010). Window /menu driven 
interface. 15 day money -back guarantee. 
Optional assembler, disassembler, and 
ROM debugger $100 each CPU. 

68HC11 
Develo ment S stem 

Eight channel 8 -bit A/D converter. 
32K ROM and 32K RAM. 
$120 each SBC. 40x2 LCD $20. 
Add $70 for the real -time integrated 
development system. 
Microprocessor Simulator /Debugger 
and Custom design are available. 

J &114 Microtek, Inc. 
83 Seaman Road, W Orange, NJ 07052 
Tel: (201)325 -1892 Fax: (201)736 -4567 

The Pocket Programmer 
Only $129.95 

32 PIN 
23 p 
24 

r 
_ 
c 

fNTRClaCS _ 
w...aa... . ItIC. 

THE POCKET PROGRAMMER 2 

r j, 

The portable programmer that uses 
the printer port of your PC instead 

of a internal card. Easy to use 

software that programs Eprom, 
EEprom, Flash & Dallas Ram. 

27(C) / 28(C) / 28F / 29F / 29C & 

25XX series from 16K to 8 

Megabit with a 32 pin socket. 
Adapters available for Pic, PLCC, 
5 -Gang, 874X, 875X MCU's, 40- 

Pin X 16 & Serial Eprom's, and 
Eprom Emulator to 32K X 8. 

Same Name, Address & Phone # 

for 13 Years... Isn't it Amazing ? 

Intronics, Inc. 
Box 13723 / 612 Newton St. 
Edwardsville, KS 66113 Add $4.75 COD 

Tel. (913) 422 -2094 Add $4.00 Shipping 

Fax (913) 441 -1623 Visa I Master Charge 

Write your PIC 
programs in BASIC! 

-. Still $99 95 gm 
The PicBasic Compiler converts your 
BASIC programs and BASIC Stamp I 

programs into hex files that can be prog- 
rammed directly into a PIC microcontrotler. 

New Peek and Poke instructions let you 

access PORTA, ND converter and other 
on -PIC features in BASIC. 

< Expanded BASIC Stamp I compatible instructions 

e True compiler provides faster program execution 
and longer programs than BASIC interpreters 

e In -line assembler and Call support 

: Supports PIC16C6x, 62x, 7x and 8x micros 

e Pocket PIC Programmers from $34.95 

4 PICProto prototyping boards $9.95 - $19.95 

'BASIC Stamp is a trademark of Parallax Inc. 

micraanyrneeriny b.s 
Box 7532 Colorado Springs CO 80933 

(719) 520 -5323 FAX 520 -1867 

http://www.melabs.com 

INTERFACE TO YOUR PC KEYBOARD INPUT ! 
Our KE -I8 Keyboard Encoder converts 
input from switches and keypads 
into PC compatible keyboard signals. 

use with o, without your own PC's keyboard 

Scans 9 x 9 matrix or 18 individual input 
PCXT, AT. PS/2 and Compatibles 

Loots like a Keybomd to your Computer 

Hagstrom Electronics 
2 Green Lantern Boulevard 

Endicott. NY 13760 1607) 7864523 

BAC552ES CONTROLLER 
Enhanced BASIC Language 

Philips 80(552 MCU 

6 "x9" rirm0 board 

10 5A relay outputs 

3 LED or logic outputs 

16 opto- isolated inputs 

8 ch. I t bit analog inputs 

2 ch. 8 bit analog outputs 

Real Time dock/calendar 

128K Static RAM 

128K FLASH memory 

256 byte serial EEPROM 

3 serial ports (RS2323/4851 

II( bus expansion 

Mug -on I/O terminal blocks 

Single I2Vdc operation 

APPLICATION READY ONLY 
Includes SI 4 95 Connector Packager 

APPLICATIONS: Industrial control HVAC systems security 

honte automation data logging remote control 8. monitoring 

SYLVA Control Systems a ánnlon of Sohn largr Sauna 

519 Richord Street, Thunder Boy, Ontario, ( oleada PIA I R2 

Ph. 807 -768 -2487 Fax 807- 683 -6485 BBS 807 -767 -0587 

WEB PAGE: http : / /www.sylvacontrol.baynet.net 

Email: sylva@moil.baynet.net 

16 Bit Control 
& Data Acquisition System 

16.8MHz 68HC16 
RS -232 & RS -485 
RT clock option 

DSP 

Powerful, 
Easy to use, 

Tons of Memory, 
I/O & features: 

34 digital I /Os (7 IRO) 
+ LCD /Keypad port 
+ 8 ch 10b fast A/D 

Affordable "C" compiler /ibrary 
Multi- tasking kernel 

Up to 256K ea. SRAM, FLASH memory 

INTEC INOVENTURES INC. 

Ph: (604) 72 1 -5 150 FAX: 721 -4191 
httr. ` nvw islandnet.com/- 

95 
-One Step at a Time 

Don't know what to do 

when confronted with 

Microsoft's Windows 95 

screen? Then you need 

a copy of Windows 95- 
One Step at a Time. 

Develop your expertise 

with the straight -forward 

presentation of the fre- 

quently -used features that make Windows 

95 so valuable to the PC user. 
To order Book BP399 send $6.95 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. 
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Keep your its up & running with the 100% accurate fix... 

Loop -back Plugs -9 -pin serial, 25 -pin 
serial and 25 -pin parallel plugs, used for 
external V0 port testing. 

1 nbcrsadl} Compatible 

Works with any IBM or 
compatible computer 
and any operating 
system (DOS, Windows 

95 & NT, OS/2, Unix, 
Novell, etc. 

Micro-Scope- 
diagnostic 
diskettes- - 
containing the best 

PC diagnostic tools 
on the market. 
Comes with both 

3.5" and 5.25" disks 
to work with any PC. 

Durable Zip-up 
Leatherette 
Carrying Case - 
all your tools in 
one organized, 
easy to carry 
tooldt 

Tri -State Logic Probe -works 
with Post-Probe to enable testing 
down to individual chip level. 

i;iilllllÌi411;1i; 

Complete Micro-Scope 
Manual-easy to follow 
testing procedures and 
detailed error code descrip- 
tions. See the features list at 

left to view some of the 
incredible wealth of testing 
capabilities this program 
contains. 

ONI VERSAI DIAGNOSTIC SOFTWARE 

Fully 0/S independent 
diagnostic software... 

CaUEc 

Cucre 1e 

Call for upgrade pricing & 

complete new features list! 

lerry Pournelle awarded MICRO -SCOPE & POST -PROBE the User's Choice 
Award in the May 1994 issue of Byte Magazine, stating: "You name it, this 

ests it. If you maintain PCs you'll love ít." 

LOW -LEVEL FORMAT -Performs low -level format on all hard drives 
including IDE drives. TRUE HARDWARE DIAGNOSTICS- Accurate testing 
of CPU, IRQ's, DMA's, memory, hard drives, floppy drives, video cards, etc. 

RELOCATES TRACK 0 on hard drives that support relocation. IRQ 
CHECK -Talks directly to hardware and shows I/O address and IRQ of 
devices that respond. O/S INDEPENDENT -Does not rely on 0/S for 
diagnostics. Talks to PC at hardware level. All tests are full function regardless 
of 0/S (i.e. Windows, Novell, UNIX, 0/S2). IRQ DISPLAY -Show bits 
enabled in IRQ chip for finding cards that are software driven (Network, Sound 
Card, etc.). MEMORY DISPLAY -Displays any physical bit of memory 
under 1 MB. Very useful for determining memory conflicts and available 
memory space. AND MUCH MORE...We don't have enough space here for 
everything this software can do! Govt. Orders: NSN- 7030 -01- 421 -6459 

Professional Diagnostics from 

MICRO 
20130 

Call how for Latest Pricing 

1- 800-864 -8008 

IA` 
first her Onlrerso/ P.O.S.I Cord for All PCs' 

Post -Probe" 
Diagnostic Card - 
when Post -Probe 
detects an error, a 

2 -digit BIOS code will 
display on the card 
telling you exactly 
what's wrong with 
your PC. 100% com- 
patible with all ISA, 

EISA, Compaq and 
Micro -Channel PCs. 

Micro -Channel 
Adapter Card - 
(behind Post -Probe 
card) allows Post - 

Probe to be used 
with Micro- Channel 
equipped computers. 

Extensive Post -Probe Manual - 
exhaustively complete, containing 
BIOS error codes for most PCs on 

the market. Look up the 2 -digit 
error code in this manual and 
instantly diagnose your PC's 

problems. Also contains common 
chip diagrams, descriptions and 
complete troubleshooting ups. 

PC won't boot ups Fin out why :FFsFws É 

1.1 with our universal POST 

" his is the only card that will function in every system on the market. The 
1 documentation is extensive...covers the expected POST Codes for differ- 

ent BIOS versions...includes a detailed reference to the bus signals monitored 
by die card. "-Scott Mueller from Upgrading & Repairing FCs, 2nd Edition' 

Includes pads for voltmeter to attach for actual voltage testing under load. 
4 LEDs monitor +5vdc -5vdc +12vdc -12vdc. Monitors Hi & Lo clock and 

OSC cycles to distinguish between clock chip or crystal failure. Monitors I/O 
Write and I/O Read to distinguish between write and read errors. Accurately 
monitors progress of POST for computers without POST codes. Reads POST 

codes from any IBM or compatible that emits POST codes. ISA/EISA/MCA. 

Compatible with Micro Channel computers. Dip switch allows easy selec- 
tion of I/O ports to read. Includes TRI -STATE LOGIC PROBE to determine 
actual chip failures. Manual includes chip layouts and detailed POST proce- 
dures for all major BIOSs. AND MUCH MORE...call for more details. 
Govt. Orders: NSN- 7025 -01- 421 -6467 
Web Site: http: / /www.micro2000.com 

SERVICE NEWS 
POOD11....7 OF 114f MONTI. 

e 1714 Mkm 21100. Inr ,II r,,l , n. ¡I 

CIRCLE 325 ON FREE INFORMATION CARO 

rOURNE,ol 

USER'S crvo.cl 

MAID 
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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 I/O Interrupts,timers, chip - 
selects 26 pin expansion connector Built -in Logic Probe . Power 
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. 

Money Back Guarantee 

AES i2=======1 
AES 970 W. I 7TH STREEI 

Call for Free Info Pack, or see 

WEB at http: / /www.aesmicro.com 
714- 550- 8094,FAX 714 -550 -9941 

Call 1 -800 -730 -3232 
SAN IA ANA. CA 92706, USA 

386 SBC $83 
OEM (1K) PRICE 
INCLUDES: 

- 5 SER (8250 USART) 
- 3 PAR (32 BITS MAX) 
- 32K RAM, EXP 64M 
- STANDARD PC BUS 
- LCD, KBD PORT 
- BATT. BACK. RTC 
- IRQ0 -15 (8259X2) 
- 8237 DMA 8253 TMR 
- BUILT -IN LED DISP 
- UP TO 8 MEG ROM 
-CMOS NVRAM 

USE TURBO C, 
BASIC, MASM 

RUNS DOS AND 
WINDOWS 

EVAL KIT $295 

$95 
SINGLE 
PIECE 
PRICE 

UNIVERSAL 
PROGRAMMER 

- DOES 8 MEG EPROMS 
-CMOS, EE, FLASH, NVRAM 
- EASIER TO USE THAN MOST 
- POWERFUL SCRIPT ABILITY 
- MICROCONT ADAPTERS 
- PLCC, MINI -DIP ADAPTERS 
- SUPER FAST ALGORITHMS 

OTHER PRODUCTS 
8088 SINGLE BOARD COMPUTER OEM $27... `95 
PC FLASH /ROM DISKS (128K -16M) 21 75 
16 BIT 16 CHAN ADC -DAC CARD 55...195 
WATCHDOG (REBOOTS PC ON HANGUP) 27 95 

*EVAL KITS INCLUDE MANUAL 
BRACKET AND SOFTWARE. 

5 YR LIMITED WARRANTY 
FREE SHIPPING 

HRS MON -FRI 10AM -6PM EST 

ctJJ 

_ 

MVS BOX 850 
MERRIMACK, NH 
(508) 792 9507 

DATA ACQUISITION 
and Control Hardware for PC's 

ANA100 Analog I/O $ 99 

8 Channel 8 -Bit 
' 0 to 5 Volt Input 

14 TTL I/O lines 
Analog Output 
400KHz Sampling 

DIG100 Digital I/O $ 39 

tit& if 
g. S 

8255 PPI 
24 or 48 TTL IIO 
Lines option 
Selectable Base 
Address 

ANA150 Analog /Counter... $ 89 DIG200 Counter I/O $ 79 

8 Channel 8 -Bit 
0 to 5 Volt input 

' 3 16 -Bit Counters 
400KHz Sampling 

3 16 -Bit Counters 
8 TTL Input lines 

' 8 TTL Output lines 
Selectable Clock 
Frequency input 

ANA200 Analog I/O $ 79 ANA201 Analog $ 129 

1 Channel 12 -Bit 
0 to 5 Volt input 
optional bi -polar 
100KHz / 300KHz 

Sampling rate 
' 24 TTL I/O lines 

8 Channel 12-ßi+ 
x1, x5, x10, x50 
Programmable 
Channel gain 

' 100KHz./300KHz 
Sampling rate 

Engineering Software - PC /MSDOS 

Easy -PC Professional XM - Integrated Electronics cad system, Schematic Capture, 
Circuit Analysis, and PCB Design in one software package S 399.00 

PC -SCOPE - Digital Storage Oscilloscope, 1, 2, 4, or 8 Channel Capture and Data 
Display. Works with ANA100, ANA150, and ANA201 Boards S 39.00 

MasterCardNisa orders accepted 
More hardware and software Items available, Call for information or 

See our catalog on the Internet: http: / /www.bsof.com 
E -mail: sales @bsof.com 

BSOFT Software, Inc. 
Phone 614 -491 -0832 ' Fax 614 -497 -9971 
444 Colton Road * Columbus, OH * 43207 

t,4ps't 

- AN IMPORTANT PART 
OF YOUR PHOTOCOPIER 

ISN'T PART OF 
YOUR PHOTOCOPIER 

Having a machine may not permit you to photocopy 
books, journals, newsletters and magazines. 

The Copyright Clearance Center CAN. 
Contact us to find out 

how you too can COPY RIGHTISM 

COPYRIGHT CLEARANCE CENTER 
222 Rosewood Drive, Danvers, MA 01923 MI. (51181 744 -3350 Fax (508) 741.2318 

©1993 Copyright Clearance Center 
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"Get the skills you need at a price you can afford!" 

Earn up to 
$45 an hour or more 

as a skilled 
Computer Programmer. 

Cash in on the explosion of 
opportunities. Start your new career 
or even open a business of your own 

as a highly -paid computer programmer. 

Nomputer programmers today can almost write their 
own ticket to financial well being and job satisfaction. 

Only Foley Belsaw's unique in home training programs can 
give you the skills you need at a price you can afford. 

You'll learn the three hot computer languages - QBasic, 
C and Visual Basic. You'll even work with the hot new C++. 
With this easy tolearn knowledge, you'll write your first 
QBasic program by the end of the first SkillPak of lessons. 
Soon you'll be programming sound and graphics, and even 
learning how to program for the Windows environment - 
the most popular application program today. 

It's easy to cash in! 
Look at some of the things professional 

computer programmers do. "Wrote a C program 
to clean up a WordPerfect file; edited the resulting 
file as data errors were found." This work would take a 
trained programmer less than five hours to complete, and 
they could make over $200 for the work. That's money you 
could be making - and soon - with training from the 
Foley Belsaw Institute of Computer Programming. 

Everything is included! 
We provide you with all the materials you'll need to 

become a professional computer programmer. You'll receive 
37 lessons, designed for you by the Foley Belsaw Professional 
Programmer Staff. Other valuable materials include a 
Programmer's Handbook, Programmer's Examples on two 3.5 
inch disks, Programmer's Flowchart Template, and a booklet, 
Selecting the Right Computer. 

Other schools force you to buy a complete computer 
package as part of their training program. At Foley Belsaw we 
understand that your needs as a programmer may not fit into a 
"one size fits all" approach. Why should you pay hundreds.of 
dollars for a computer system that you may not need? 

We'll tell you what you need to know so that when 
you're ready to buy your own computer, you can get the 
machine that fits your needs at the lowest possible price. 
That's the Foley Belsaw way. 

IIIIIIIIIIIIIIIIIIIIIIIIII 
I!IIIIIIIIIIIIII 

Get the free facts today. 
Whether you want to change careers, have a profitable 

part -time job or start your own business, Foley -Belsaw 
Institute's new computer programming course is the first step. 
A profitable future in computer programming can be yours. 
Call or write today for a fact -filled information kit including a 

free copy of Computer Programming -A Profitable Career In 
Your Spare Time. See how easy it is to begin a money- making 
career as a sought -after computer programmer. Our free full - 
color information kit outlines the steps of the computer 
programming course and shows you everything you will 

receive as part of your training. 

Mail this coupon or call today 
Toll Free 1,800487-2100! 

Your free opportunity kit will be rushed to you! 
If coupon is missing, write to: Foley- Belsaw Company, 8301 Equitable Road, Kansas City, MO 64120 r Call or complete & return this coupon to: Foley -Belsaw 

Institute,6301 Equitable Road, Kansas City, MO 64120 

YES! Rush me a free information kit on Computer 
Programming right away. Dept. 35281 
Other career courses: 

Locksmithing, Dept. 12871 
0 Small Engine Repair, Dept. 52747 
0 Saw & Tool Sharpening, Dept. 21687 
0 VCR Repair, Dept. 62561 

Computer Repair, Dept. 64458 
0 TV /Satellite Dish Repair, Dept. 31333 

Gunsmithing, Dept. 92361 
0 Woodworking, Dept. 43619 
0 Upholstery, Dept. 81288 
0 Vinyl Repair, Dept. 71221 
0 Electrician, 95136 
0 Computer Specialist, 38129 
0 Networking Specialist, 39116 

I understand that there is ABSOLUTELY NO OBUGATION and NO SALESMAN WILL CALL. 

uue 1926 

Name 

Address 

L City State Zip 
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Low Cost CAD Software 
Now In Windows -95 

(Inn/Irma/ 

PCB III* 
Layout 

II Design & 
Simulation 

Easy to use schematic entry program (SuperCAD) for circuit diagrams, only 

$149. Indudes netlisting, bill of materials, extensive parts libraries. 

Digital simulator (SuperSIM) allows you to check logic circuitry quickly before 

actually wiring it up. Works directly within SuperCAD and displays results in logic 

analyzer" display window. Starting at $149 this is the lowest cost simulator on the 

market. Library parts include TTL, and CMOS devices. 

Analog simulator (mentaISPICE) for $149. Allows AC, DC and transient circuit 

analysis. Includes models of transistors, discretes, and op amps. 

Circuit board artwork editor and autorouter program (SuperPCB), starting at 

$149. Produce high quality artwork directly on dot matrix or laser printers. You 

can do boards up to 16 layers including surface mount. Includes Gerber and 

Excellon file output. Autorouter accepts netlists and placement data directly from 

the SuperCAD schematic editor. 

New! -- Complete electronic design package (SuperMAX) including schematic 

editor, analog and digital circuit simulation, and printed circuit board layout with 

autorouter for only $549!. 

Write or call or ree demo disks: 
MENTAL AU 

5415 - 136th Place S.E. 
Bellevue, WA 98006 

(206) 641 -2141 
Internet: http: / /www.mentala.com 

PIC it NP! 
The PIC -MIS is a 
complete training 
and development 
environment for the 
mid -range PICT" 
microcontrollers. 
Proven in class- 
rooms, the PIC - 
MDS lets you 
learn to use and 

develop applications for PIC microcontrollers 
quickly and easily. Our step -by -step examples guide you from 
simple programs through to keypad scanning, serial I /O, LCD 
display, A/D conversion, data logging, and interrupt routines. 

The PIC -MD Professional Pack includes: 
PIC16C71 & PIC16C84 microcontrollers 
EPIC Programmer & PM assembler 
detailed training manual with disk 
in-circuit programming cable & socket 
ZIF socket buffered LED port indicato s 

2 X 16 LCD display 2 analog pots RS -232 port 
256 byte serial EEPROM crystal /resonator socket 
5V & variable DC power supply AC voltage adapter 
all I/O pins on screw terminals & PICBUS connector 
all code examples in Microchip and Parallax TM syntax 

Also Available: 
Professional Board 
no programmer)$259 

obbyist Pack $199 
kit, no ZIF, '84 only) 

Hobbyist Board $139 
(kit, no ZIF, '84 only, 
no programmer) 

Teachers manual Call 
Prices exclude shipping. Parallax is 

a registeredlrademark of Parallax. 
Inc. PIC 6 Microchip are trademarks 
of Microchp Technology Inc. 

Sirius 
microSystems 

Visit our Web page: http: www.siriusmicro.com 

172 Harvard Road 
Waterloo. ON N2J 3V3 
CANADA 
+1 519 886 4462 (ph.) 
+1 519 886 4253 (fax) 
support@siriusmicro.com 

EPROM+ 
PROGRAMMING SYSTEM 

USES PARALLEL PORT 
EPROMS (24, 28, 32 & 40* PIN PLUS 27CXXX) 
1702, 2708, 16 ,32,32A,64,64A,128,128A,256,512 
513, 011, 010 ,101,301,1000,1001,1024,210,020 
2000,2001,220 240 2048,4001,4002,040,080,8001 
2516,32,64,68764,'TMS2716 

FLASH EPROMS 
28F256, 512, 010, 020 PLUS 29CXXX, 29FXXX 

EEPROMS & NVRAMS (PLUS 0000 
2804,16,16A,17, 2864, 64A, 65, 28256, 28C010 
X2210,X2212,DS 1220,1225,1230 

SERIAL EEPROMS* (S PIN PLUS CXX) 
2401 ,02,04,08,16,32,65,2444,59011 8572,82 92 
9306,46,56,66,16811,911,80011A, ER1400/58657 

BIPOLAR PROMS* (16 THROUGH 24 PIN) 
74SXXX AND 82SXXX FAMILY 

MICROCONTROLLERS* (UV,EE AND FLASH) 
8741,42,48,49,8751, 87C51,8752,C52,87C5XXX 
87C75X ,89C51,52,68705,68HC705,68HC711 E9 
PICI6C5X ,PICI6C6X,PICI6C7X,PICI6C8X 

SUPPORTS OVER 
600 CHIPS 

*ADAPIER REQUIRED - ASSEMBLED ADAPTERS AVAILABLE / DETAILED DIAGRAMS INCLUDED 

"SOFTWARE - READ, VERIFY, PROGRAM, COPY, DISK FILE LOAD & SAVE, 
CHECKSUM, PLUS A FULL SCREEN BUFFER EDITOR WITH 20 COMMANDS 

READS INTEL HEX , MOTOROLA S- RECORD AND BINARY FILES 
-FAST! - MANY DEVICES PROGRAM IN UNDER 10 SECONDS 
-RUGGED (9 "X 6 "X 3 "), PORTABLE ENCLOSURE WITH CARRY HANDLE 
DESIGNED FOR BENCH AND FIELD SERVICE. 

ACCESSORY CONNECTOR FOR FUTURE EXPANSION 
LED INDICATORS SHOW POWER, PROGRAMMING & SYSTEM STATUS 
MADE IN THE USA - 30 DAY MONEY BACK GUARANTEE - 1 YR WARRANTY 
SYSTEM INCLUDES: PROGRAMMING UNIT, POWER PACK, CABLE 
PRINTED MANUAL AND SOFTWARE 

ANDROMEDA RESEARCH 
P.O. BOX 222 
MILFORD, OHIO 45150 
(513) 831 -9708 
FAX (513) 831 -7562 

$289 
m10 

:ADD S 5.(0 SHIPPING - $5.00 C.O.D. 

PROGRAMMERS 
ADVANTECH EETOOLS NEEDHAMS DATA VO CE TECHNOLOGY HILO 

SYSTEM GENERAL CHROMA MODULAR CIRCUIT TECHNOLOGY XELTEK t 
EMR20 MEGAMAX MEGAMAx4 SIMMVSNTESTER EM(M 

CALL ADVANTECH IABTOOL 629 EETOOLS SIMMAX 
689 CE TECH MICROLV 795 CHROMA SIMM/SIP 
669 EETOOLS ALLMAX + 

429 EETOOLS PROMAX 
439 EETOOLS MEGAMAX 

539 EETOOLS MEGAMAX4 
429 XELTEK SUPERPRO II 

529 XELTEK SUPERPRO II P 

269 XELTEX SUPERPRO L 

179 XELTEK ROMMASTER II 

479 MOD- MCT -EMUPA 

350 MOD- MCT- EMUPAR2 

279 MOD- MCT- EMUP/R 
49 EPROM 1 G TO 512K 
79 EPROM 1 G TO 1 MEG 
99 EPROM 4G TO 1 MEG 

199 EPROM 16G TO 1 MEG 
99 EPROM 1 G TO 8MEG 

129 EPROM 4G TO 8MEG 
250 EPROM 8G TO 8MEG 

IPHTOOL48 MCROMASTER SUPERPRO ALLMAX PLUS ROMMASTER2 

General Device Instruments 
Soles 408-241-7376 Fax 241-6375 BBS 983-1234 

We1 vmv.leanlbvia.as E-Mall iebvla@bel.eetN 

-SPY, INC. 
ELETRONIC SURVEILLANCE & 
PRIVACY ASSURANCE DEVICES 
Col & Home Phone Scamders, Covert 

Video Cameras, State of the Art Electronic Devices 

;YOUMEVER KNOVIVMO'S NR7CI1Ve OR LB 

Fa e FLA Caffiiop Send $5 (heck re MO ta 
II -SPY, Ise., PO Box 1707EN Amherst, NY 14226 

or CA ( 716) 874- 1707 
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100 kHz samplhr 

,u5cope 
to PC printerport 

TiePieSCOPE HS508 
. interface PC parallel printer port 
. sampling speed 50 Msamples/sec 

resolution 8 bits 
. input range 50 mV /div - 20V /div 

record length 32KByte /channel 
. price US$1054 incl. software, user manual 

and 2 probes (1:1/1:10 switchable) 

Page 0,00 

TP5008 
. interface PC -XT -AT ISA slot 
. sampling speed 200ksamples/sec 
. resolution 8 bits 

input range 125 mV /div - 5 V /div 
. programmable analog output channel 

price US$307 incl. software, user manual 

SPGf.TItlN Mill V)PTI Ifl 1 spersisas 

3,20 

2.70 

2.20 

7D 

0.20 

300 

HUD-)F}T I 

FIED-rWG. I 

CM= 
You get a free uScope 

when you buy a TP508 or a HS5C8 
until september 1st 1998 

resolution 8 bits 
sampling speed 100 kSamples /se: 
input range 2.5V, 5V, 10V and 20V 
connects to PC parallel printer port 

Software for 
the PC -based instruments 

contains an Oscilloscope, a Spectrum analyzer, 
a Voltmeter, and a Transient recorder. All nstruments are 

controlled in the same intuitive way and provide for saving and 
recalling waveforms and settings, cursor measurements, hard - 
copy on matrix / laser printer and online help. Minimum requi- 
rements: a 80286 -based PC with 2MByte and running MSDOS 
3.3 or higher. 

Call toll -free 1- 800 -626 -6929 for a free demo disk and our catalog 

Easy installation: just plug in and measure 

TP508 
interface PC -XT /AT ISA slot 
sampling speed 50 Msamples/sec 
resolution 8 bits 
input range 5 mV /div - 20 V /div 
record length 32 KByte /channel 
price US$1098 incl. software, user manual 
and 2 probes (1:1/1:10 switchable) 

RECORDER CH 

CHANNEL 1 iront range: %t 1Ú4l1 CHANNEL 2 input range: 

1.3 2 S H ' 
MEASURING : TRUE NMS I D) MEASURING ; TRUE tilt 1 U) 

DISPLAY : CHI NIEL. OR!) DISPLAY ; lt CO-P 

HAN DYSCOPE 
interface PC parallel printer port 
sampling speed 100ksamples/sec 
resolution 12 bits 
input range 125 mV /div - 5 V /div 
no external power required 
price US$499 incl. software, user manual 
and 2 probes (1:1/1:10 switchable) 

HANDYPROBE 
interface PC parallel printer port 
sampling speed 100ksamples/sec 
resolution 8 bits 
input range 125 mV /div - 100 V /div 
no external power required 
price US$169 incl. software, user manual 

CONWAY Engineering, Inc. Call toll -free 1 -800- 626 -6929 for a FREE demo 

8393 Capwell Drive, Oakland, California USA 94621-2113 disk and a catalcg of all our instrments! 

7el: (510) 568-4028 Fax: (510) 568-1397 
BBS: (510) 568-6533 Internet: http: / /www.crl.com/-- conway/ 
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EARN 
MORE 

MONEY! 
Be an FCC 
LICENSED 
ELECTRONIC TECHNICIAN! 

Qo 
T.. ó1 .sa.. 

Earn up to 
$60 an hour 
and more! 

Learn at home in spare time. 
Fl No previous experience needed! 

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

Or, Call 1- 800 -932 -4268 Ext. 210 

commanD PRODUCTIofS ' 
FCC LICENSE TRAINING, Dept. 210 
P.O. Box 2824, San Francisco, CA 94126 
Please rush FREE details immediately! 

NAME 

ADDRESS 

98 
CITY STATE ZIP 

ONLY COOL-AMP 
SILVERPLATES 
ON THE JOB. 

From a customer testimonial: 

"0k, your edge connectors don't connect. Or you want 

to plate your own PC creations, but you don't want to 

bother with electro -plate solutions. The plating on the 

socket...has worn off and no longer makes reliable 

contact...what are you going to do now? 

"Give the people at Cool -Amp a call. They have a 

silver plating compound I have used for the past couple of 

years that solves all of the above problems and more. This 

white powder has an infinite shelf life...and is easy to use. 

"lt will actually put a permanent silver plate on copper, 

brass or bronze...There are no messy or dangerous 

chemicals. Application could not be easier. Use a clean rag 

and a little bit of water and just rub it on a clean surface. In 

minutes you can permanently silver plate a circuit board or 

replate a power amp tube or socket. 

"lt has saved me time, money and my sanity." 

Cool amp has even outperformed electroplating in 
recent tests. It is time -proven since 1944. 

» 
. ®® 

AND CONDUCTO -CUBE. 
THE SILVER -BASED 

CONDUCTIVE LUBRICANT. 
The upstart, since 1952. Developed for switches, 

uses continue to expand to all applications needing a 

conductive lubricant. 

ORDER FACTORY DIRECT: 

503 -624 -6426 or FAX 503 -624 -6436 
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Fluke 5406 
Transfer Standard, this is a thermal instrument used for 
precise measurement and calibration of ac voltage and 
current, voltage transfers from 0.25 to 1000 Vrms in 14 

ranges with a frequency from 5 Hz to 1 MHz. 

$550.00 
ESI DB62 

Variable Resistor, 6 decades, 11,111,1005, 
10 M52 max in .0152 steps. 

$199.00 
Fluke 515A 

Portable Calibrator provides dc voltage, ac voltage and 
resistance standards in a compact unit. 0 to 100 Vdc, 2 

pV resolution, 0 to 100 Vac, 0 to 10 mA mis. 

$1500.00 
Fluke 845AR 

Voltmeter/ Null Detector, high input impedance, 1 pV to 
1000V in 19 ranges, input resistance 100 MQ on 300 
mV and above, 10 MQ on 100 mV and below. 

Special $300.00 
Datron 4000A 

Autocal Standard, high -precision calibrator with 
exceptionally high stability and full system capability. 
Provides dc voltage calibration 'facilities in 8 decade 
ranges from ± 100 pV to 1000 V, 7.5 digit, IEEE 488. 

$5000.00 

Fluke 8922A 
True RMS Voltmeter, 2 mV to 700V ranges, 4 digit 

display, relative dB, 2 Hz to 11 MHz. 

$700.00 
Fluke A55 Set of 9 

High Frequency Thermal Converters, set of 9 pieces. 

$1500.00 . I/I rr- 
AE 

11, 
LL VEy ./I %v' 

Quality Reconditioned 
Test Equipment from Dambar 

Fluke 5200A 
Programmable ac calibrator, outputs from 100 pV rms to 
120 V mis at 50 mA. Frequency range 10 Hz to 1 MHz, 
amplitude range is 1 mV to 1000 V. 

Special $1500.00 
Fluke 5215A 

Power Amplifier, output voltages to 1100 Vrms, max 
output of 200 W, frequency from 10 Hz to 100 kHz. 

Special $1500.00 
Fluke 5220A 

Transconductance Amplifier, lets you calibrate meters 
and shunts, 20 amps output dc or rms ac, 0.25% basic 
dc accuracy. 

$2800.00 
Fluke 720A 

Kelvin -Varley Voltage Divider, 0.1 ppm resolution, 0.1 

ppm of input absolute linearity. 

Special $1000.00 
Fluke 5100B Calibrator 

Calibrator for analog and digital multimeters up to 4.5 
digits, live functions: direct or alternating voltage or 
current plus resistance. Opt 03, 05. 

$4350.00 
Fluke 5101B Calibrator 

Similar to 5100B but has procedure storage feature. Opt 
Y5000 Interface buffer for 5205A, 5215A and 5220A. 

$5000.00 
Fluke 335D 

Dc Standard Null Detector, 1 pV to 1000 Vdc with .001% 
accuracy 

$750.00 
ESI RV622A Dekavider 

Decade voltage divider, 6 dial, 10,000 Q. 

$199.00 

Fluke 5440B 
Direct Voltage Calibrator, 0 to 1100V range, completely 
automatic internal calibration, procedure storage 
module for single button set -up, completely 
programmable through the GPIB/ IEEE -488 interface. 

$5600.00 
Fluke 931 B 

True RMS Voltmeter, measures .01 to 1100 V in 5 

ranges over 2 Hz to 1 MHz frequency range. 

$450.00 
Fluke 5450A 

Resistance Calibrator, 17 standard resistors in 1 box, 
decade values from 1.00 to 100 Mfg, 1.9 multiples from 
1.9Q to 19 MQ, GPIB /IEEE -488 programmable. 

$1250.00 
Fluke 343A 

Dc Voltage Calibrator, 7 decade instrument with a basic 
accuracy of 20 ppm and a resolution of 1 pV on the 10 

pV range, 0 to 1100V output, 0 to 25 mA, 0.1 ppm 
resolution. 

$1000.00 
Fluke 752A 

Reference Divider, 10:1 and 100:1 division ratios, ratio 
accuracy of 0.2 ppm on 10:1 ratio, ratio accuracy of 0.5 
ppm on 100:1 ratio, built -in calibration bridge. 

$1750.00 
Fluke 332D 

DC Voltage Calibrator, output voltage ranges from 0 to 
1111.1110 Vdc and is set by 7 in -line decade switches. 

$149.00 
Fluke 5205A 

Precision Power Amplifier, extends the range of 5700A, 
5100B series, 5200A or 54008 calibrators, output 
voltages to 1100V rms, ±1500V dc, max output power 
220 watts, dc to 100 kHz. 

Special $2000.00 

Please call for our Free 1 996 Catalog 

14455 NORTH 79TH STREET UNIT C SCOTTSDALE ARIZONA 85260 DAN BAR (602) 483 -6202 FAX (602) 483-6403 SALES COMPANY 
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Check Out 
What 

We 
Have 

To Offer: 

t. 

Fantastic DMM Offer!!! 
Don't let the price fool you. This meter is a 
digital multimeter designed for engineers 
and hobbyists. Equipped with 5 functions 
and 19 ranges. Each test position is quickly 
and easily selected with a simple turn of 
the FUNCTION /RANGE selector rotary 
switch. Rubber Boot Included 
General 
Display: 3 -1/2 Digit LCD, 21mm Figure Height 

with Automatic Polarity 
Overrange Indication: 3 Least Significant 

Digits Blank 
Temperature forGuaranteedAccuracy: 

23°C±5°C RH<75% 
Temperature Ranges: 

Operating: 0°C to 40°C (32 °F to 104 °F) 
Storage: -10 °C to 50°C (14 °F to 122 °F) 

Power: 9V Alkaline or Carbon -Zinc Battery(NEDAI 
Low Battery Indication: BAT on Left of LCD Display 
Dimensions:188mm long x 87mm wide x 33mm thick 
Net Weight: 400g 

DC Voltage (DCV) 
Range: Resolution: 
200mV 1001.L.V 

2000mV lmV 
20V 10mV 
200V 100mV 
1000V 1V 

Maximum Allowable Input: 1000V DC 
or Peak AC. 

DC Current (DCA) 
Range: Resolution: Accuracy: 
20011A 100nA 
200011A 1µA ±(1.2%rdg+2dgts) 
20mA 10µA 
200mA 100µA Diode Test 
10A IOmA ±(1.2%rdg+2dgts) Measures forward voltage drop of a 
OverloadProtecfion :mA Input. 2A /250V semlconductorJunctionlnmV test cur- 
fuse. rent of 1.5mA Max. 

AC Voltage (ACV) 
Range: Resolution: Accuracy: 
200V IOOmV ±(1.2%rcig 10dgts) 
750V 1V 
Frequency Range: 45Hz -450Hz 
Maximum Allowable Input: 750V rms 
Response: Average Responding. Cali- hFE Test 
brated in rms of a Sine Wave. Measures transistor hFE. 

CAT NO DESCRIPTION PRICE 
9300G Rugged High Quality DMM with Rubber Boot $19.00 

Our 
Best 

Offer 
Ever 
on a 

t(1 %rdg+2dgts) 

High 
Quality 

Full Sized 
DMM 

00 j iJv any qty 
Resistance (n) 

Range: Resolution: Accuracy: 
2000 100mí3 
200013 la 
20Kn 100 ±(1.2%rdg+2dgts) 
200Kn 1000 
2000Kn 1KO 
20M0 IOKL ±(2%rdg +10dgts) 
Maximum Open Circuit Voltage: 2.8V 

Switchable Scope Probe Sets 
(SelectableXl /Re //X10) These high 
quality scope probe sets are for oscil- 
loscopes up to 60M Hz (model HP 9060) 
or 150MHz (model HP9150). Both sets 
include a handy storage pouch and 
include an IC test -hook adapter for 

the probe. The BNC connector rotates to avoid cable tangle 
or kink. Cable length is 1.4 meters. 

PRICE EACH 
CAT NO DESCRIPTION 1 10 100 
HP -9060 Scope Probe Set DC -60MHz $16.49 $14.49 $11.58 
HP -9150 Scope Probe Set DC -150MHz 24.95 21.95 18.62 

Positive Photo Resist Pre - 
Sensitized Printed 
Circuit Boards 

/These pre- sensitized printed cir- 
cuit boards are ideal for small 

production runs. They provide high 
resolution and excellent line width 

control. High sensitive positive resist 
coated on l oz. copper foil allows you to go direct from your 
computer plot or art work layout. No need to reverse art. 
Single- Sided, 1 oz. Copper Foil on Paper Phenolic Substrate 

PRICE EACH 
CAT NO DESCRIPTION 1 10 50 
PP101 100mm x 150mm/3.91" x 5.91" $2.55 $1.90 $1.70 
PP114 114mm x 185mm/4.6" x 6.6" 2.98 2.45 1.98 
PP152 150mm x 250mm/5.91" x 9.84" 5.40 3.98 3.60 
PP153 150mmx300mm /5.91 "x11.81" 6.15 4.48 4.10 
Single- Sided, 1 oz. Copper Foil on Fiberglass Substrate 

PRICE EACH 
CAT NO DESCRIPTION 1 10 50 
GS101 100mm x 150mm/3.91" x 5.91" $ 3.90 $2.98 $2.60 
GS114 114mm x 185mm/4.6" x 6.6" 4.80 3.49 3.20 
GS152 150mm x 250mm/5.91" x 9.84" 8.69 5.98 5.78 
GS153 150mmx300mm /5.91 "x11.81" 10.20 7.20 6.80 
Double -Sided, l oz. Copper Foil on Fiberglass Substrate 

PRICE EACH 
CAT NO DESCRIPTION 1 10 50 
GD101 100mmx 150mm/3.91" x 5.91" $ 5.07 $3.68 $3.38 
GD114 114mm x 185mm/4.6" x 6.6" 5.95 4.29 3.99 
GD152 150mm x 250mm /5.91 " x 9.84" 10.47 7.39 6.98 
GD153 150mmx300mm /5.91 "x11.81" 11.95 8.69 8,30 

Etching Chemicals /Ferric Chloride 
A dry concentrate that mixes with water to make 
1 pint of etchant, enough to etch 400 sq. inches 
of 1 oz board. PRICE EACH 
CAT NO DESCRIPTION 1 5 
ER -3 Makes 1 pint $3.50 $2.75 

Developer This product is used as the 
developer on our positive photo-resist 
printed circuit boards. Includes instruc- 
tions. 50 gram package, mixes with water, 

PRICE EACH 
CAT NO DESCRIPTION 1 10 25 
POSDEV Positive Developer $ .95 $ .80 $ .50 

Etching Tank This handy etching sys- 
tem will handle PC boards up to 8"x 9", two 
at a time. Ideal for etching your PCB's! 
System Includes an air pump for etchant 
agitation, a thermostatically controlled 
heater for keeping etchant at optimum 
temperature and a tank that holds 1.35 

gallons of etchant. A tight fitting lid is also supplied to prevent 
evaporation when system is not being used. Typical etching 
time is reduced to 4 minutes on 1 oz. copper board! 

REDUCES ETCHING TIME! 
CAT NO DESCRIPTION PRICE 
12-700 Etch Tank System $37.95 

Desoldering Pumps 
These powerful plastic body 
desoldering pumps are designed for easy immait -4% 
one hand operation for fast, efficient 
desoldering. Double O -ring piston seals for maximum suction. 

PRICE EACH 
CAT NO DESCRIPTION 1 5 10 

08-366S Large Desoldering Pump $15.89 $13.49 $11.95 
08 -366E Regular Desoldering Pump 10.89 8,59 7.39 
08- 366TIP Replacement Tip 1.95 1,95 1.95 

1111111 SEE OUR OEcAG AT 1111111 
t ://www.cir.com 
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Electronic Soldering System Here's the ideal s lution 
when Temperature Control is required. Easy to use 
slide control allows user to set system from 300 °F to 
840 °F. Voltage to iron from control unit is 24V Iron 
heating power is 48W. Replaceable 5.3mm tip is 

standard. Replacement irons and tips are available. 
AS LOW AS $5000 PRICE EACH 

CAT NO DESCRIPTION 1 5 
SL10 Temp Controlled $56.00 $50.00 

Soldering Iron 
SL24V Spare24VSoldering 10.50 7.50 C 

Iron 
e o e p .D 

821 822 823 824 8 5 8 6 

Electronic Soldering System with LED Display 
Deluxe temperature controlled system with LED 
display for maximum accuracy. Temperature is 

adjustable from 160° -480 °C (320 ° -900 °F). Iron heat- 
ing power is 48 Watts. Runs on 24V from controller 
unit. Replacement irons and tips are available. 
Tip size is 5.3mm. PRICE EACH 
CAT NO DESCRIPTION 1 5 
SL30 Deluxe Soldering $86.00 $75.00 

System w /LED AS LOW AS $75J 
SL24V Spare 24V Soldering 10.50 7.50 (01 1 

Iron for SLl 0 or SL30 

8 7 

Replacement Tips for SL 10/SL30 
PRICE EACH 

CAT NO 
821 
822 
823 
824 

DESCRIPTION 
1/37 Pencil Tip 
1/37 Pencil Tip 
1/64" Pencil Tip 
1/16" Chisel Tip 

Ball Bearing 12V DC Fans 

We now offer a variety of replacement 
tips for the SL10 /SL30 soldering stations. 

1 5 PRICE EACH 
$1.39 $1.19 CAT NO DESCRIPTION 1 5 

1.39 1.19 825 1/8" Chisel Tip $1.49 $1.29 
1.39 1.19 826 3/64" Chisel Tip 1.49 1.29 
1.49 1.29 827 3/64" Pencil Tip 1.59 1.39 

/( . r, 
411111 t ' 4 V/ ..te 

These High Quality Fans feature Ball Bearings and Brushless DC 
Motors. All of them are designed to meet UL CSA & VDE CAT NO 
Standards. Design these fans into power supplies, computers CSD 4010-12 
or other equipment requiring additional air flows for heat CSD6025 -12 
removal. These fans are regular Circuit Specialists stock items CSD 8025 -12 - they are not surplus. CSD 9225 -12 

INDUSTRY BEST PRICING! CSD 1225 -12 
Specifications 

CAT NO 
CSD 4010 -12 
CSD 6025 -12 
CSD 8025 -12 
CSD 9225 -12 
CSD 1225 -12 

DIMENSIONS 
(MM) 

40x40x1Omm 
60x60x25mm 
80x80x25mm 
92x92x25mm 
12(Ac12025rrxn 

RATED START INPUT 
VOLTAGE VOLTAGE CURRENT 

(V) (V) (A) 
12 7 0.06 
12 5 0.13 
12 5 0.16 
12 5 0.32 
12 5 0.35 

SOLDER SOLDER 
SOLDER SOLDER 

We stock high quality 60 /40(Sn % /Pb %), .031" 
and 63/37, .031" diameter. This is prime JIS 
certified solder that we maintain as a 
regular stock item (It is not "Left -overs, 
Rejects or Surplus") and you can buy it 
from us at a fraction of the price that 
you are used to. 

Tired of Paying Inflated 
Prices for Solder? PRICE EACH 

CAT NO DESCRIPTION 1 10 25 
RH60 -1 1 -Ib. Spool, .031 ", 60/40 S 6.90 $ 5.96 $ 5.30 
RH63 -1 1 -Ib. Spool, .031", 63/37 6.95 6.10 5.41 
RH60 -4 4.4 -Ib. Spool, .031", 60/40 24.00 21.90 17.92 
RH60 -TUBE 6 -oz. Tube, .031", 60/40 .99 .89 .79 

>! LDER 
LDER 

AIR FLOW 
(CFM) 

5.1 
13.7 
37.8 
42 
62 

PRICE EACH 
1 10 25 100 

s 9.88 $ 6.38 $5.48 $4.87 
9.38 5.91 5.41 4.71 
8.88 5.85 5.19 4.49 
8.95 6.14 5.29 4.59 

11.45 8.96 7.82 6.85 
STATIC 

PRESSURE 

(INCH -Hp) 
SPEED 

(RPM) 
NOISE LEVEL 

(dB) WEIGHT (g) 
0.19 5.500 26 20 
0.165 4,500 28 65 
0.177 3,000 31 80 
0.18 2,800 37 95 
0.180 2,500 42 135 

CCD Camera - IR Responsive As Low As s10911 
This black and white monochrome CCD Cam- 
era is totally contained on a PCB (70mm 
x 46mm). The lens is the tallest compo- 
nent on the board (27mm high from 
the back of the PCB) and it works 
with light as low as 0.1 lux. It is IR 

Responsive for use in total dark- 
ness. It comes with six IR LED's on board. IT connects To any 
standard monitor, AUX or video input on a VCR or through a 
video modulator to a TV. Works with a REGULATED 12V power 
supply (11V-13V). Hooks up by connectiong three wires: red to 
12V, black to ground (power & video) and brown to video 
signal output. PRICE EACH 
CAT NO DESCRIPTION 1 5 
CA -H34A PCB Mounted IRCCD Camera $125.00 $109.00 

1111111 SEE OtR OEcAG AT ifififi t 
ON-LINE ....... 

CIRCUIT SPECIALISTS, INC. 
SINCE 1971 

800 -811 -5203 
602 -464 -2485 

602- 464- 5824(FAx) 
WE ACCEPT: 

RECEIVE OUR LATEST 
132 PAGE CATALOG! 
It's chock full of all types of electronic equip- 
ment and supplies. We've got I.C.'s. capacitors, 
resistors, pots, inductors, test equipment, 
breadboarding supplies, PC supplies, in- 
dustrial computers, data acquisition 
products, personal computers and com- 
puter parts, plus much, much more. FAX us 
your name and address or call 800 -811- 
5203, ext. 5, to leave a message on our catalog request line. 

CIRCLE 312 ON FREE INFORMATION CARD 
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BRIGAR ELECTRONICS 
7 -9 ALICE ST.- BINGHAMTON, NY 13904 

PHONE: (607) 723 -3111 
FAX: (607) 723 -5202 
E -MAIL: BRIGAR2 @aol.com 

WHY 
PAY 

MORE ? 

SEND FOR 
FREE 

CATALOGUE 

II 
CREDIT CARD DISCOUNT 
$ 0.00 - 5 99.99 NET 
$100.00 - $249.99 LESS 10% 

$250.00 - $499.99 LESS 15% 

$500.00 - $999.99 LESS 20% 

$1000.00 AND UP LESS 25% 

SEG3VING: OGIJDUSTRY SCCHOOLS HOBBYISTS lEAPEI11MC TCA S GOO NSUAINS 

OPEN: MONDAY THRU FRIDAY 7:30AM TO 4:30 PM, SATURDAY 7:30AM TO NOON 

PORTABLE FLUORESCENT - MINI LIGHT 
Plug in anywhere - No Wiring - as bright as 
a 20 -Watt Bulb. 

Energy efficient fluorescent bulb costs only pennies a day 

Plugs into any standard outlet 
Convenient ON /OFF switch 
Completely portable -plugs into any standard outlet. 

Lasts up to 3 years with normal use. 

UL Listed - 3.5watt - 12Ovac 
Size 5- 1 /4'Long x 1 -1/4'H x 1- 3 /4'deep 
Color White 

Use at Home kitchen ,hallway,stairway,bedroom etc 
Use away. RV,Boat,Motel room,Camp 

BRAND NEW - DISPLAY PACKED. 

SNAPIT 
A LEVITON DIVISION 

SAI.F 
$4.95 EA. 

ULTRASONIC LIGHT SWITCH MFG: LITRONIC 
REPLACES EXISTING WALL SWITCH - OPERATES 
FROM 120VAC POWER. GREAT FOR HOME 
ALARM SYSTEMS OR CONTROLLING LIGHTS & 

SMALL APPLIANCES - ADJUSTABLE TIME & 

SENSITIVITY, ON -OFF SWITCH - 

LED TRIP INDICATOR - COLOR: WHITE 
SIZE: 5 "W x 5 "H X 1 -318 "D 
CAN BE USED WITH SINGLE OR DOUBLE 
SWITCHES. 
ON /AUTO SWITCH TURNS LIGHTS OFF 
MANUALLY WHEN NECESSARY OR LEAVES 
LIGHTS IN UTOMATIC CONTROL MODE. 

*VOLTAGE 120 OR 277VAC 50 /60HZ 
MIN LOAD 80 WATT 120V 

*MAX LOAD 1000W 120V 
SENSOR LOW POWER ULTRASONIC 25KHZ 
SENSOR COVERAGE: 250 SQ. FT. WITH 
180 DEG. DETECTION FIELD 
*ADJUSTMENT: SENSITIVITY & TIME OUT 
(0 TO 25 MINUTES) 
*DOCUMENTATION & SCHEMATIC INCLUDED. 
ENERGY SAVINGS 30 TO 60% 
ORIGINAL PRICE $100.00 

SPECIAL SALE PRICE 
$12.95 EA. 

5 FOR $60.00 

MOTION SENSING 
AUTOMATIC SWITCH 

OPTREX #DMF5014ONF -SEW INTELLIGENT GRAPHIC LCD MODULE 

"SUPERTIMST" Modules utilize surface mount technology. Displays Blue 

pixels on White backruond Modules have E -L Backlighting - Graphic 

Figure Character Display. Unit comes complete with built in drivers & 8 bit 

tti interface 
CONTROL LSI T6963C TOSHIBA 

VIEW ANGLE: 600 -DOT SIZE: .44(W) x 57(H) mm 

. DIT PIXELS 143(W) x 153(H) mm VIEW AREA 748(W) x98.4(H) mm 

DC VOLTAGE: 5VDC GRAPHIC, FIGURE & CHARACTER DISPLAY 
HIGH CONTRAST & WIDE VIEW ANGLE .FILM TYPE BACKROUND 
Using this information, one should be able to interface the 

LCD to any microcontroller or a microprocessor. 
PROGRAM DISKETTES contains list of all commands, a file that contains list of 

initialization steps, and a text file that has the 68hc11 program 

LIST PRICE... $119.95 ERIGAR SPECIAL $39.95 

OPTRE;' 
LCD 

DISPLAY 
#DMFS01dNF-SEW 

w..._ .......... .....:'r`> . .. . ....... .. . 

DISPLAYS COMES COMPLETE 
WITH 3.5" 
DISKETTE. FILES CONTAIN 
68HC11 PROGRAM, LIST OF 

COMMANDS AND Initialization 
steps, Schematic, and pin out 

AEROVOX 
# P2066601YR 
1.9 UF 660V 50/60 HZ 
SIZE 2-1/4'Hx7W x1'D 
PRICE .90 EA. 

AEROVOX # N2OR7001YR 
1.6 OF @ 700V 60HZ 
SIZE: 2- 1116 "H x 2 "W x 1 "D 
PRICE.... $1.00 EA. 

CHICAGO MINIATURE LAMPS 
# CM385 - Base Style: midget flanged 
Brand New - Packed 100 pcs. /card 
28 volts .04 amp - 50,000 life Hours 
Bulb style: T -1 3/4 - Same as 387 Lamps 
except has twice the life hours. 
Regular Price .. 600 ea. 
BRIGAR SPECIAL 
SALE 20¢ EA. 

IHNCOIVIPU TER 
PRODUCTS 

POWER CONVERSION 

5 - 9 WATT DC /DC CONVERTER 
PART# EM951S 
OUTPUT: ±12VDC ±375 MA 
INPUT: 5 VOLT DC 

PC MOUNTABLE 
500V ISOLATION 
REGULATED LINE: 1.2% 
REGULATED LOAD: 8% 
REFLECTED RIPPLE: 75MA P -P 
Size: 7 square x .4' thick 
REGULAR PRICE ... $20.00 
PRICE SLASHED ....$4.95 

ncDnoMnucrs 
mmSn mmaasmn 

UCH 

!t2Y0eï 11795* MI 

EM9SIS 
5f3{: TN, 42siI 
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The Smallest, 
Most Secure, 
Best Range, 
3 Channel 

Remote Receiver. 

Security Receiver for...Home Automation, Garage 

Doors, Home Security Add On, Auto Convenience Package (Door locks, 

Trunk Pop, Windows-Up/Down, Car Start), N/U or N/C Contacts. 

Security -10 billion hopping codes with anti -scan processing. Unbreachable security; 

never repeats the same code twice. Double EEPROM n° emory. 

Incredible Range - No cross talk or blockage. Range up to 1000 feet. 

3 Channel - Our universal receiver controls up to 3 items with only one receiver 

(optional reloy needed). Push both buttons together for third channel output. 

Interfaces with most home and auto security systems for easy remote integration. 

Comes with (1) three channel receiver, (1) long range three channel remote, 

(1) universal 120 VAC transformer. 

ALL FOR ONLY $99.95 + shipping & sales tax. 

Street Smart Security 
619) 462-1167 

7147 University Avenue La Mesa, CA 91941 

Send, Fax or Call Order In - Use Credit Card or Check. Fax (619) 462 -0652 

ATTENTION CABLE VIEWERS 
CABLE VIEWERS.. .get back to your BASIC Cable Needs 

Call 800- 577 -8775 
For information regarding all of your BASIC cable needs. 

BAS C 
ELECTRICAL 
SUPPLY ót 
WAREHOUSING 
CORPORATION 

5 GOOD REASONS TO BUY OUR FAR SUPERIOR PRODUCT : PRICE 
EFFICIENT SALES AND SERVICE 

: WE SPECIALIZE IN 5, 10 LOT PRICING 

ALL FUNCTIONS (COMPATIBLE WITH ALL MAJOR BRANDS) 

+ ANY SIZE ORDER FILLED WITH SAME DAY SHIPPING 

We handle NEW equipment ONLY - Don't trust last year's OBSOLETE and UNSOLD stock! 
COMPETITIVE PRICING- DEALERS WELCOME 

HOURS: Monday -Saturday 9 -5 C.S.T. 

It is not the intent of B.E.S. W. to defraud any pay television operator an we will not assist any company or individual In doting the s.Ini, 

'Refer to sales personnel for specifications. 

P.O. Box 81 80 Bartlett, IL 601 03 800- 577 -8775 

CIRCLE 334 ON FREE INFORMATION CARD 
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Miniature Transmitters and Receivers 
Small, Attractive, High End Quality, 2 Channel 318 MHz Transmitter 
59,049 Settable Codes, 120' -300' Range, 1 -1/4" x 2" x 9/16 ", Assembled 

RF300T 
RF300XT 

Small, High End Quality, 2 Channel Receiver for the RF300 Transmitters 
1 -1/4" x 3 -3/4" x 9/16" PCB w/ .1" spaced pads for standard connectors 
Input: 8-24 vdc Output: Gated CMOS Momentary and Latching Lines 

Qty 1 5 10 
150' Range Transmitter 24.95 19.95 15.95 
300' Range Transmitter 29.95 24.95 19.95 

Qty 1 5 10 
RF300R Receiver, Fully Assembled 24.95 20.95 16.95 
RF300RK Receiver, Complete Parts Kit 19.95 15.95 12.95 
RF300PA Pre -Amplifier. Doubles Range 14.95 11.95 9.95 

Small, Economical, Single Channel Transmitter and Receiver Set 
Set Code, 60' Range, 1- 7/8 "x2 -3/8 "x7/16" (T), 2 "x2 -3/4 "x9/16" (R) 
Receiver Input: 5 vdc Output: Gated TTL Momentary Line 

Qty 1 5 10 
RF60 Transmitter and Receiver Set 24.95 19.95 14.95 

Add $ 4 shipping for first item + $ 1 for each additional item. Ca. residents add 8.25% tax 
Visa, Mastercard, Money Orders Personal Checks and Cash C.O.D.s 

Yisitect Inc P.O. Box 14156 Fremont, CA. 94539 (510) 651 -1425 Fax (510) 651 -8454 

CIRCLE 316 ON FREE INFORMATION CARD 

WORLD'S SMALLE 
UHF X -tal Locked Video Transmitters $ 

T 
9.00 

So small the transmitter, camera and 
battery will fit into a cigarette pack!!! 
Used by hundreds in covert CCTV, R/C models, movie Special 
Effects, and Law Enforcement. "I've utilized your transmitters in 
covert video installations for about one year... previously, I used 
costly wireless units from Pelco, MVP and Supercircuits. Nothing 
approaches the VidLinks in terms of power, 
picture quality size, and value. :Tankyou. " 
R. Leslie, CCTV Instafor, NY. 
"Incredible color, resptution... easy to use. 
convenient. Very coot * Davis Props, CA 
"... like having a TV soon in your pocket " 

J. Ramsay, Electronic Hobbyist, FL. 

VIDEO FROM: $99.00 AHTUAL 
SUE HI 

VidLink 100: 100mW Power- upto 1/4 Mile 
$199.00 New! High -Power! 
VidLink 15: 15mW Power- upto 150 Feet 
$99.00 New! Low Price - Same Sized 

Covert Camera: 1 114" sq. Pinhole Lens 
$169.00 Pro Grade Japanese Quality! 
"' Audio Module Now Available. Call. "' 
Check/MO. COD +55.00. S&H $5.50 

AEGIS 
RFSEARCH 

VidLink 100 
UHF Micro Wireless 
Video Transmitter 

CAN 59 

AEGIS #671 -1225 E. Sunset Dr. 
RESEARCH Bellingham, WA - 98226 -3529 USA 

1- 604 -224 -0416 
Visit our virtual catalog on the INTERNET at 

http : / /www.lynx.bc.ca/virtualspy 

WE SELL RED,BLUE -GREEN & IR st:As 
HUNDREDS OF UNITS TO CHOOSE FROM! 

PRICES AS LOW AS $40.00! 
Experiments We also carry 
Laser Light Shows books and plans 0 Cutting & Burning 
Communications about LASERS. 

CALL FOR FREE CATALOG! 
TR (909) 278 -0563 
fAX (909) 278 -4887 

r I ii /NOU5TilES I 
1269 W. Pomona, Corona, California 91720 

See our catalog on the Internet. 
HTTP : / /WWW.PWEB.COM /MWI< /MAIN.HIM 
EMAIL: MI<ENNYI 989 a AOL.COM 

www.americanradiohistory.com
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CODE EN96 
PLEASE MENTION 
WHEN ORDERING 

Items are subject to availability. 
Prices are subject to change without 
any prior notice. 

FLYBACK 
TRANSFORMERS 

UNIQUE REALTIME 
OSCILLOSCOPE 
BUILT -IN FUNCTION 
GENERATOR 

Order N°50-820 

r 1 

$20 MINIMUM ORDER 
CALL NOW FOR YOUR 

232 PAGE FREE CATALOG 

1 -800- 325 -2264 
HOT PRICES ON POPULAR SEMI'S 
Order N, Brand Min Price 

BU -208 TESLA 10 $1.49 
BU -208/0 TOSHIBA 1 4.50 
2N -3055 TESLA 10 0.60 
2N -3773 TESLA 5 1.20 
2SD -1398 SANYO 10 1.49 
2SD -1650 SANYO 5 1.69 
STRD -1005 SANKEN 1 4.15 
STR -30130 SANKEN 1 2.66 
STRS -6301 SANKEN 1 8.50 
TA -7777N TOSHIBA 1 6.96 
TOA -2005 SGS 5 1.49 

COLOR CODED 
LEADS HEAVY DUTY 
ORDER No 56 -500 

11" Long Wire Lead 
Insulated 1 "" Alligator Clips 
20 Gauge Wire Size 10 Leads 
BLACK. GREEN, RED,YELLOW, WHITE 

1, Ì 

SOLDER WICK 
So:der Remover 
Length 5 Feet 

ORDER No 51 -1050 Min. 2 pcs. 

TEMPERATURE CONTROLLED 
74- SOLDERING STATION - 

Q 
$64Q.° 

Adjustable Temp.: 300 °F - 790 °F - 150 °C - 480 °C 
Grounded Tip for Soldering : 

Static Sensitive Devices, Heater Aid. 
Led Power Temperature Indicator 
Overheat Protection W/ Temperature Control 
Auxiliary Grounded Terminal 
Comes in digital LED display 
48 Watts soldering iron 

Replaces 2.511-- 
GOLDSTAR 154 -074R 

ORDER N° 63 -0189 

TUN -O -WASH® 
ORDER No 30 -0100 

(CFO Flu) 
Fast drying electronics 
grade cleaner for tuners, 
controls and PC boards. 
TUN -O -WASH is excellent cleaner and 
degreaser for tuners, controllers and PC boards. 

Designed for cleaning and degreasing 
consumer electronics Cleans in one step, no 
rinsing required Contains no ozone depleting 
compounds CFC and HCFC free 

Not for use on energized equipment 
12.5 Oz aerosol (12 cans per case) 

, 1 t 

I MHZ f UN( I ION 
GENERATOR 

Features 
Wider than specified 

frequency response High deflection fac- 
tor of 1 mV /div. Wide dynamic range up to 30MHz without wave- 
form distortion Algebric sum of CH1 and CH2 Low drift with corn - 
pensation circuit Superb trigger sensitivity Maximum sweep rate of 
video signals with internal TV sync. separator Jittless trigger circuitry 

CH1 signal output terminal available Variable trigger hold -off High 
precision X -Y phase difference measurement up to 50kHz Built -in 
function generator with BNC output of 500 and TTL Three kinds of 
waveform are available with 500 output Flat output waveform fre- 
quency up to 1 MHz 

Specifications: 
Vertical deflection: Bandwidth :DC coupled (DC to 20MHz normal), 
AC coupled :(10Hz to 20MHz normal) Deflection factor: 5mV /div to 5V/ 
div in 10 calibrated steps of 1 -2 -5 sequence Rise time: 17.5nS or less 
Horizantal deflection: Time Base A: 0.2ps to 0.2S /div in 19 calibrated 
steps.1 -2 -5 sequence Uncalibrated continuous control between steps 
of at least 1: 2.5. 

Manilf # OS-9020G 

20MHz DUAL TRACE 

.. 

'`$498.00 

10- 

VCR ALIGNMENTTOOL KIT 

ORDER No 51 -1035 

ORDER # 50 -888 

VCR Head puller 
Retaining ring 

remover 
Spring hook 
Micro screwdriver 
Hex key set Fitted vinyl Soft zippered case 

Dimensions: 91/2 "(W) X 121/4 "(L) 
7 Assorted head & guide aligners 
3 Reverseable screwdrivers (Small -Flat -Philips) 

DIGITAL MULTIMETERS DALCO 
NEW! DAL 

Overload protect 1000VDC or 
peak AC on all other ranges 

Input impedance 10M Ohm on 
all ranges Base accuracy range 
± 0.5 % to ± 1.0 % Resistance 
20011, 2K, 20K, 200K, 2M, 20M 

Audible continuity response 
lower than 5051 DC Voltage 
200mV, 2V, 20V, 200V, 1000V 
AC Voltage 200mV, 2V, 20V, 
200v, 700v $19 91 
ORDER No 50 -815 

rii ilP.-. 

LOGIC Probe 
ORDER N° 51 -1015 

Length: 8 inches 
Range: 4.5 To 15 VDC 
Includes Test Leads Compatible With 
TTL,DTL,RTL,HTL,CMOS, NMOS Logic 

SOLDER ROLL 
1 LB Spool 
370 deg F melting point 
Fastest solder 
Alloy 60/40, tin lead, non 
corrosive flux, Diam. 1.2mm 

ORDER No 51 -1005 

Universal Audio /video Remote 
ORDER N° 82 -1055 

Controls basic functions of TV, 
VCR, cable box, and CD or laser 
player Ergonomic design! Main 
buttons are in line with natural 
thumb motion Two- minute memory al- 
lows time to replasce batteries without re- 
programming Programming reminder sticker 
inside battery compartment Sleep time for 60, 
30, or 15 minutes(according to your TV) Set key 
recessed to prevent accidental deprogramming 
Spanish instruction included. Requires four AA 
Batteries (not included) 

MAGNAVOX 
Smart. Very smart 

9.9 

Cable (11 brands) 

VCR (68 brands) 

TV (77 brands) 
Compact disc and 

-é, Laser Disc (94 brands) 
A 

4225 N.W. 72nd AVE MIAMI, FLORIDA 33166 TEL : (305) 716 -1016 FAX : (305) 594 -6588 
CIRCLE 234 ON FREE INFORMATION CARD 
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Tel: (954) 974 -6864 
Fax: (954) 974 -6818 Gateway Products Corp. 

Popular I.C.s Transistors 
LM324 ... 45¢ PN2222A._.84 
LM339 ... 454 
LM358...454 
NE555...400 
LM558...50¢ 
LM741... 400 

PN2907A .... 84 
2N3904 8¢ 
2N3906 8¢ 

2N4401 84 
2N4403 84 

Deal U3. 12 pcs total, Deal N8: 80 pcs total, 

(2pcs of each)_ _$5.00 10pcs of ea.) $4.50 

Popular CMOS 
CD4001B .... 304 / CD40118.... 304 

rj}71 CD4013B .... 404 
CD40178.... 504 
CD4028B .... 404 
CD405OB.... 404 

lilt CD40888 .... 400 
CD40898...400 

Deal V8: 18 pcs total, 

,(2pcs of each)....$5.00 

IDEAL M3....$5.00 
pr 7805 7812 

7905 7912 
12 pcs total 
(3pcs of each) 

DEAL J1 $3.50 
78L05 
78L12 

10 pcs total 
(5pcs of each) 

5mm (T1 3/4) 

Diffused LEDs 
Red 84 
Green.... 104 

Please mail orders to: 
P. 0. Box: 93 -6397 
Margate, FL 33093 

Semiconductors DIODES RADIAL LYTICS Ceramic Disc 
74LS174 ...40¢ f CD 1 uF/50V 84 (All caps rated 50V) 
74LS244...45¢ 1N914 44 2.2uF/50V 84 10pF 74 
74LS245 ... 450 1N4148 4¢ 3.3uF/50V 84 22pF 74 
74LS374 ... 454 

1N4001...1A/50V....44 4.7uF/SOV 8¢ 27pF 74 
LM38aN .... 45¢ 

1N4004..1A/400V...54 10uF/50V 9¢ 33pF 74 

LM393N ... 404 
1N4007...1N1kV 8¢ 

22uF/50V....104 47pF 74 
MC1488 .... 454 

Deal P7: 50 pcs total, 
33uF/50V....114 100pF 74 

MCI489....45¢ 47uF/50V....124 150 F 7 

V,Opca 
of ea) $2.00 Deal A2 40 s total, 

P 4 

s V. Regulators 5pcs of each) $3.00 Deal R4ó pcs total, 
LM317T 69¢ socs of each)... $2.50 ° 7605 494 RADIAL LYTICS 
7808 494 

1N5401..3A/100V.10¢ 7812 49¢ 1ouF/25V 84 

7815 49¢ 1N5404..3N400V.114 22uF/25V 84 

7818 494 1N5408 ... 3A/1kV ... 124 33uF125V 84 
7824 494 6A10 8A/100V..320 47uFr25V 94 

7905 494 6A100 8N1kV... 420 100uF/25V..104 
7908 49¢ Deal H6: 25 pcs total, 220uF/25V..124 
7912 

494 

(Spcs of ea.) $4.00 330uF/25V.. 19¢ 

7915 4B¢ r 470uF/25V..234 
78L05 394 1W Zener Diodes Deal A7: 40 pcs total, 

000 394 1(5pcs of each)... ,$4.00 
78L12 39¢ r il 

1A SCHOTTKY 

More Transistors 
154 

MPSA13....150 
MPSA27.... 154 
MPSA42.... 154 
MPSA58.... 154 
MPSA92._ 154 

Deal 02: 30 pcs total, 

,(5 pcs of ea.) $4.00' 

More Transistors 
2N2222A ... 304 

2N4124 114 
2N4128 114 
2N5401 144 
MPSH10 13¢ 

141 2N3055 894 

TIP31C 554 
T1P32C 554 
T1P1I7 117 554 
TIP120 804 
TIP125 854' 

3mm (T1) 
DIff. LEDs 
Red 84 
Green.._ 10¢ 

r/ Yellow...124 of Yellow... 124 

Deal L3: 30 pcs total, Deal L8: 30 pcs total, 

(10pcs of ea.) $2.50 (10pcs of ea) $2.50 

ItYL4A1 
_ 

L. - 

Power Diodes 

Crystals 99¢ea 

3.5795MHz, 4 000MHz 

/CHEAP 
11 0592MHz 

CHEAP STUFF 

1 N4728A.... 3.3V ...104 
1N4733A.... 5.1V ...104 
1 N4739A.... 9.1V ...104 
1N4742A 12V....100 
1N4744A 15V....100 
1N4746A 18V ... 10¢ 
Deal Z5: 30 pcs total, 

S5pcs of ea.) $2.50 

Germanium 
Diodes 

1N5817 ..1 A/20V _ 224 
1N5818 ...1 A/30V .. 234 
1N5819. 1 N40V . 24¢ 
Deal Y8: 9 pcs total, 

(3pcs of each) ...$2.00 

3A SCHOTTKY 

TO -220 heat sink ...290 
Mini push -button... 294 1N34A 154 1N5820...3A/20V..324 
30W solder iron... 53.95 1N80 154 1N5821.. 3A/30V .. 384 

eR printer cable ,. 53.95 1N270 304 1N5822 ...3Á/40V .394 

Eft VGA cable 53.95 Deal G5: 18 pcs total, Deal VP: 9 pcs total, 
3 -b serial mouse 58.95 (pcs of ea.) $2.50(3pcs of each)._. $3. 

Ceramic Disc 
(All caps rated 50V) 

270pF 74 
330pF 74 
470pF 74 
.001uF 74 
.01uF 74 
.022uF 74 
.047uF 94 
.1uF 10¢ 

Deal R7: 40 pcs total, 
(5pcs of each) ...$2.50 

'Mono Cap 9¢ea 

.01uF/50V 047uF/50V 
022uF/50V .1uF/50V 

Deal B5: 40 pcs total, 
(10pcs of ea.) $2.50 

Tantalum Caps 

A 
V 124 

.2uF/35V 224 
10uF/35V 494 

Deal 78: 15 pcs total, 

00`5pcs of each)_ $3.50, 

Toggle Switches 
1Miniature size 
/4" Panel hole 

on -on SPOT.... 50¢ 
on -off-on SPOT.... 804 
on -on DPOT.... 704 
on-off-on DPOT.... 804 
Deal S3: 8 pcs total, 
2pcs of each)....$5.00 

DEAL W2...$2.50 
-111I-1r- 

120 pcs total (20 pcs of 
each 10, 47, 100, 470, 
,k, 4.7k. All 1/4W 5 %. 

DEAL W5....$2.50 

100 pcs total (20 pcs of 
each. 10K, 47K, 100K. 
,470K, 1M. All 1/4W 5 %' 

400V BRIDGES 

1 

1Amp 

'1 5Amp 
DFO4M DIP 404 
WO4M Round...35¢ 
KBL04 In -line ... 894 
Deal X8: 8pcs total, 

(2pcs of each). $3.00, 

SOLDER ROLL 
SN63/37 
031' dia 

1 Lb Roll 

4Amp 

$7.80 

$10.00 minimum order. We accept VISA, MC, MO, Check, No -CODs. Please add $5.00 for shipping & handling (foreign addresses: $8.50). 

Florida addresses add your applicable county sales tax. Hours: Mon -Fri: 9AM to 5PM (EST). All new premium parts. Send for free Catalog. 
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1 ANALOG CIRCUIT SIMULATOR 6 CONTROL SYSTEMS 
Fastest Simulator on the market Active & Passive Cole & Plot Root Locus, Nyqulst Bode 

circuits Up to 70 nodes, 225 elements of any H(s). Cab Gain /Phase Margins 

Programmable Models for active devices. 10 & $tabill Add, delete poles or zeros 

Programmable Input Transients. Ede drool!, Cab, 
Poi and Print AC voltages, AC current s, DC 

Cole, lot mo ho 
current, DC voeoge, DC Sweep. Input and Output D 9/D of any H(s) More 

transients power Plots Lin Log Semi. Polar, etc 8 FUNCTION GRAPHICS 

2 ANALOG SIMULATOR W /DRAW Cal, plot, edit any of 99 useful Math 
functions as desired Mumplot More 

3 ACTIVE FILTERS DESIGN 9 DATA GRAPHICS 

Design /Anoryze active LPF, BPF, HPF, Butterworth, 
up to 400 data points in 9 

formats Lin/Log etc Curve Ill more 
CheD hev, Bessel & ass fitter. Plot re resit. 

o CKT SCHEMATIC DRAW 

p ansie response o m (s). 
Cut, De( te1Ll. 

e, 

Add. 

heck 

Input Transients. Inverse Laplace Edit H(s) More nge, 

Delete, 
Prknt. unit & Text fool. 126 Into a e üBf -. tx#flitary computer! In all, 552 

megab yte3 Of fat it Efng information that's hard to 

get 
p . 

1ac Compatible CD -ROM $49.95 
ßE11 1 Shipping $3 

Call (800)719 -4957 now! 
to order (Visa /MC /COD) or call or write for FREE CATALOG of 

hard -to -get information about computer viruses, computer 
hacking, security and cryptography!! 

A merican Eagle Publicatlo,tr, Inc. American 
P. o Box 1507 

Show Low, AZ 85901 

s POLYNOMIAL OPERATIONS symbols, Up to 100 nodes, 1000 

Colo poiynlmkrls Roots, Product & Coefficients elements. Mora. Mouse Required. 

ti POWER SUPPLY DESIGN AND ANALYSIS 539.99 

Design and analyze switching and linear stipples . Design AC /DC and DC /DC Converters. 

Design Power Transformers, with up to 50 windings. Design Power Inductors and Current 

Transformers Switchers include Buck Boost, Buck-Boost Flyback Perform Stability Analysis of 

Switches Design LC Filler. Includes Mag Core Tables. Gain /Phase Plots & Data VGA req. 

12 DIGITAL LOGIC SIMULATOR WITH DRAW 539.99 

* ANALOG CIRCUIT SIMULATOR (modes 1) . $ 69 
* ANALOG SIMULATOR W /DRAW (nodules 1,2) S 89 

Performance 
w .. 

* EE WORKS 5.1 STD (modules 12,3,10,12) S129 
* EE WORKS 5.1 PRO (M 12 modules) 5255 

Call/Fax 1(619)384 -3042 or send check/m.o. 
VISA/MC ACCEDED, Se at sHi ee.O, CA ADO 725% TAX 

FAST, ACCURATE & THOROUGH 

aó 
MEM ECM/We aQOa r ̀M 1° 
5Ye a c r Zt 
r.1.--Er coT 

GEOBAN ENGINEERING,PO BOX 658,RIDGECREST CA 93556 
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PROFESSIONAL DESOLDERING with the 
Lane Norman - Normans Electronics Inc. Atlanta GA 404 -451 -5057 
A cost effective solution to desoldering equ pment at less than half the price of most 
equipment It's performance is ASTOUNDING. 

Harold Smedberg - Smedberg Electronics - Caster MI 
The SC7000 has reduced my damage to PC boards by 90% It has also deceased my 

desoldering 
dine 

0% The 

tool 
priced 

the 
market 

Tom 
Mullett - 
JC Penny 
TD&S - 
Wausato 
se WI 
414259- 

2486 
The 

SC7000 is a 
very easy to use, 

self -contained desoldering 
tool. We had a 70% increase in 

production after the purchase of the 
SC7000. I highly recommend it 

Randy Whitehead - Service West - Salt 
Lake City UT 801 -262-4069 
My techs thought it would be a 
waste. 1 bought one anyway after a 
demo. My techs then fou t over it. 
Now we have three. It is a Best 
desoldering tool we have ever used. 

Timothy Kraft - Monikraft, Inc. - 
Cherry Hill NJ 609 - 751 -3252 
We replaced all our existing 
desoldering stations with the SC7000. 
Our technicians are very pleased with 
the improved performance, portability, 
and reliability over our previous higher 
priced equipment. 

Alan P. Dunasky - Al's TV, VCR 
& Computor Service -Cleaveland, 
OH 216- 631 -8132 One of my 
most valuable tools in the shop. 1 

would be lost without it. 

Bill Warren CE /C.SM - Warrens Audio 
& Video - Knoxville TN - 423.546 -1128 We have been 

extremely satisfied with the quality and durability of the 
DEN-ON SC7000 as well as with after the sale support. 

Keith Sahs - J & M Electronics - Omaha NE 
402 -291 -7100 It's a must tool for my bench. 1 can desolder multiple pin 
IC's quickly and clean. It will even take up large solder amounts on tuner 
and case grounds. 
Ray Wurmnest - Ray's Electronics, Inc. -Bloomington IL 309 -829 -3238 
The SC7000 saves time when changing out parts in the home or in the 
Service Center - Worth every penny we spent. 

Mike Mu Service Center -Van 
Nuys CA 8-785 -7805 
The single best investment of repair equipment 
we've made. It outperforms all other desoldering 
tools we've used. Easier to use and least expensive. 

Bob Monroe - M.A.R.0 Electronics - Virginia Beach VA 804-468-3932 
Best investment we've made. Saves time, especially with multi -sided 
PCB's. Extremely pleased with warranty. Failed within 6 months and 
replaced by DEN-ON overnight. 

Dick Manning - Dicks Electronics - Hartland WI 414-367-8339 
The ease & speed of component removal greatly increases productive time. The SMD 
kit makes SMD removal a breeze, even for inexperienced Fedu. 

Dave Hayes - E-H Engineering Ltd - Lincoln NE 402-4666720 
Has been a durable & reliable desoldering unit. Our use has been both lab 
& field application over the last 2 yrs. with positive results. 

Bob Sorrels CET /CSM Polytronics Microcomputer - Shreveport LA 
We've used our SC7000 almost every day for about three years with 
virtually no problems. Just clean it before you turn it off for the day. 

George Hefner - Hefner Electronics -Coke NE 402 -283-4333 
Being a one -men service center, 1 hesitated to spend the money on a 
desoldering tool , however all that changed when I nearly ruined a $400 
computer logic board. It has cut my desoldering time by 50 to 75 %. 

Steven Gray - Electronic Wizards - Wichita KS 316 -686 -8324 
By far the best desoldering ool we've ever used. Much more suction than other 
similar types we've tried .No trouble with postage stamp IC's or anything else. 

Dennis McMannis - Thorn Services International - Mabelton GA 
The SC7000 has decreased my use of wick by 75% and at $25 a roll, it pays for 
itself within months. My total bench time is reduced by approx. 20%. 

Don Casein - Certified Electronics Sery ice - Ellicott City MD 301-461 -8008 
We have obtained excellent results with the SC7000 including repairing 
high density UN tuners. It is one of the best purchases we have made. 

Dow Pettit - LuRay Electronics - LuRay VA 703-743-5400 
We foiffid that the SC7000 not only saves money vs. wick, but saves valuable time in 
troubleshooting. It allows you to be trtore accurate in removing SMD's. 

Paul Horvat - Service Excellence Inc - Bergenfield NJ 201 -387 -7776 It has 
made a almost impossible job (desoldering a 64 pin CPU) a piece of cake. 

Specifications 
Totally Self Contained diaphragm vacuum pump and AC motor for 
high vacuum suction or reversible hot air blow for SMD removal. 
I 00Watt Ceramic heater with zero -crossover switching heater control Industrial User Price $550.00 circuit which prevents spikes and leakage currents. Our Regular Price $445.00 Unique patented long lasting filter cartridge design. Solder builds up 

FREE TRIAL 
Available on Re uest 

Totally 
cleaned 

The 
while air flows around the 

the 
of 

tip 

ade Price $395.00 
Totally ESD Safe. The housing contains carbon and the tip is at 
ground potential for complete ESD Protection. 
Maximum vacuum of 600mmHg is attained in 0.2 seconds. 
Temperature adjustable from 300°C - 450°C or 572°F - 842°F Limited Supply at Sale Price 

Price includes 
Stand, two extra 
filter cartridges, 
tip wrench and 

tip cleaner. 

Visa - M/C - Discover - American Express - Ternis to Qualifying Companvs 
30 Day Money Back Total Satisfaction Guarantee - One 'ear l'arts and Labor Warranty 

ARD Toll Free U.S. and Canada 
LECTRONIC 
INSTRUMENTS 

1984 6222 N. Oliver Wichita, KS 67220 1800394 NC 

E -Mail sales @heinc.com 
Web Site www.heinc.com 
International(316) 744 -1993 

or Fax (316) 744 -1994 
CIRCLE 323 ON FREE INFORMATION CARD 
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544995 Device Programmers 
48 PIN Connects to standard 

ZIF PC parallel printer port 

9' -x5 "x14 EMP-20 

Easy to use software, 

on -line help, full 

sceen editor 

Fast Programming 

(EMP -20) 

27C010A, 23 seconds 

28CO20, 34 seconds 

27C040, 95 seconds 

Made in USA 

1 Year Warranty 

Technical Support by phone 

30 day Money Back Guarantee 

FREE software upgrades available via BBS 

Demo SW via BBS (EM2ODEMO.EXE) (PB10DEMO.EXE) 

E(e)proms 2716 - 8 megabit, 16 bit 27210 -27240, 27C400 & 27C800, 

Flash 28F256- 28F020, (29C256-29C010 (EMP -20 only)) 

Micros 8741A, 42A, 42ÁH, 48, 49, 48H, 49H, 55, 87C51, 87C51FX, 870751,752 

GAL, PLD from NS, Lattice, AMD -16V8, 20V8, 22V10 (EMP -20 only) 

513995 
PB -10 Internal Card for PC 

2 ft. Cable 
40 PIN 

FOR MORE INFORMATION CALL 

4630 Beloit Drive, Suite 20 NEEDHAM'S ELECTRONICS, INC. 
Sacramento, CA 95838 
(Monday- Friday, 8 am -5 pm PST) C.O.D. MIZM 

(916) 924.8037 
BBS 916- 924 -8094 

FAX 916- 924 -8065 
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Mark V Electronics, Inc. 
8019 E Slauson Ave 
Montebello CA 90640 
Free Catalog 213/ 888 -8988 

Fax 213/ 888 -6868 
Low distortion,stability & 

superb transient response. 
2 pairs MOSFET transistors. 

Highly sensitive & fool -proof. 
Loudspeaker protection circuit. 

Dolt-Yourself 
Audio Amplifier & Electronic Kits 
more than 60 items available! 

OR ER 1- 800 -521 MARK / 1- 800 -423 -FIVE 

Asm6.: $ 114.80 

120 -250W MOSFET Power Mono Amp. # AF2 

Input program source switching. 
Phono pre -amp stage with 

RIAA equalization. K¢r$ 64.00 
`i; 

3 tone controls. Asm6.: $ 80.00 
Built-in speaker protection 

circuit & power supply rectifier. 
120Wx2 Pre & Main Stereo Amp.aTA- 800MK2 

. 
r. w 

Field effect transistors. 
Symmetry circuit. Ku :$64,00 

Wide frequency Asia :$ 80.00 

response & low distortion. 
Power supply regulation. 
Time delay relay. 

# TA -388 - 
Class A FET Dynamic Buffer Stereo Pre-Amp 

Accurate & easy to operate. Kú:$79.00 
Frequency 10Hz- 150MHz. Asmb. :$99.00 

Hold function available. 
A /D LSI circuitry. 
Input impedance 1M ohm. MO 
For adjustment,test & repair... 

150MHz 8 Digit Frequency Counter # SM -100 

Ft is short circuit proof & has Ka:S 

overload protection. Output 
Armó.:$ :$ 27.65 

voltage is variable over a range 
of 0 -50V. Current limit trip is 
adjustable up to max of 3A. 

Regulated DC Power Supply # TR -503 

Super fast acting relay protects 
speaker against destructive DC 
voltage. Can connect directly to a 

power amp. or can use a separate 
power supply. Has a 3 sec turn-on 
delay to avoid turn -on thumps. 
Stereo Loudspeaker Protector # TY-25 

Kit:$ 16.75 
Armó.: $ 22.75 

METAL CABINETS 
Aluminium Front Panel 

LG -1273 3x12x63/4" S 26.50 
LG -1684 4x16x8" 32.50 
LG -1924 4x19x11'/z" 38.25 
LG -1925 5x19x11' /z' 42.00 _ 
LG -1983 2Vx19x8" 35.25 9 
LG -1923 3x19x111/2" 36.50 fl 
LG -1927 7x19x11' /2" 50.50 
LG- Black anodized rack cabinet 

LL -1923B 21/4c19x12" S 69.50 
LL -1925A 5x19x12" 79.50 
LL -Full Aluminum,Front .157" á other .078" 

LL -Cold plated cap screw for front panel 

Alarm Box with Lock 
LB -1085 81/4x101/4x5" $ 18.75 
LB -1395 91/4x131/4x5" 25.50 
LB -1525 121/4x151/4x5" 35.25 

*LB -1494 91/4x141/x4'/4" 21.50 
LB -1383A 8Vzx13' /x4" 23.25 
No lock & LB -Sheet Metal 0.8nun 

School Project Kits Source... 
SM -36 Dynamic Noise Reduction $ 26.00 
SM -720 AC /DC Stereo Pre & Main Amp 77.00 
TA -006 6W Mini -Amplifier 9.50 
TA -120 36W Class A Power Amp 32.50 
TA -201 Microphone Mixer Mono Amp 20.79 
TY -45 20 Bar/Dot Level Display 38.25 
Clearance Sale... 
TA -28 Digital Voice Memo kit 
TY -35 FM Wireless Microphone kit 

S 9.90 
6.99 60W+ 60W Stereo Power Amp # SM -302 

This unit provides 3 input jacks 
pairs. One pair accept a high 1:14q.784.00 
impedance microphone. The two 
remaining pairs are for high & low 
level input sources. 
The unit is ready to 
plug into the AC 
power when assembled. 
Case & transformer are included. 

Minimum order: $ 20.00. We accept Visa, MasterCard & Money Orders. Checks allow 2 

weeks for clearance. We ship by UPS ground inside US (min $5.00) and ship by US mail 
outside US. Please call for orders shipping & handling or fax (foreign) orders. Purchase 
Orders are welcome from schools. Shipping within 24 hours. Foreign orders from Mexico, 
South America or European countries are welcome. In business since 1935. 

CIRCLE 326 ON FREE INFORMATION CARD 

Camera Housing 
*LD -1244 2'hx10'/4x4" $55.00 

* *LD -1516 3ì4x13Y.x4" 29.50 

LD -1565 4x13%x5' /." 31.75 

LD- Stainless Steel 0.7mm LD -Sheet Metal 1mm 

Modular Desktop 
Consoles 

LE -453 4x4Yx3 "$ 7.50 
LE -653 6x4Yx3" 9.75 
LE-853 8x41/4x3" 11.75 
LE -Black finished aluminum 1 nun 

¡Camera Hg 
TRANSFORMERS 

Toroidal Transformers 
11001 28/30Vx2 6A $ 30.00 
11002 36Vr2 3A 25.00 
1100340Vx2 6A 32.00 
1100424Vx2 6A 25.00 
1100526V,Q 3A 19.00 

1100618VX2 SA 19.00 

11007 53Vx2 SA 47.00 
1100828/30Vx2 6A 40.00 
11009*48/53VrQ 8A 66.00 
11012*33/42Vx2 6A 48.00 

Toraidal 11P 
,-msn 

Tmnsfomrer Transformer 
i 
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Unbeatable Discount Prices 
POWER SUPPLY 

Str W /1/ 
SWEEP FUNCTION GENERATOR 

FREO. COUNTER 

MT-1 00 
Rey. $599. 

$419.00 

1 YEAR WARRANTY 

15 DAY MONEY BACK GUARANTEE 

Four Instruments in One Instrument 
0 

MULTI -METER 

FG-1 40 2MHz 

Rey. $249. $149.00 
Function Generator 

0.2 Hz - 2.0 MHz, 
7 Decades 
Sine, Square, 
Triangle, Pulse, 
Ramp, Skewed 
Sine 
VCF. Symmetry 
Variable DC 
Offset Control 

Oscilloscope Probe Set 
Switch Selectable X1/ X10 

HP-9060, 60MHz 
R.y. $.29. $17.00 

HP-9150, 150MHz 
R.y. 09. $27.00 

HP-9250, 250MHz o eco 4..27 M 

Function Generator 
Sine, Square, Triangle, Pulse, 
Skewed Sine, Ramp, TTL 
0.2 Hz - 2MHz 

Frequency Counter 
8 Digit LED 
1 Hz - 100MHz 
± (1 Hz + 1 dgt. + Time Base Error) 

2MHz Sweep Function Gen. wlFreq. Counter 

FG -150 
Rey. $399. $229.00 

s ...... .. - 

...:eaaes 
lit*S0., . 

4 Digit LED Display 
Sine, Square, 
Triangle, TTL, 
Pulse, Ramp, 
Skewed Sine 
Linear/Logarithmic 
Sweep 
10 MHz Freq. 
Counter 

PS -500 DC Power Supply 

Rey. $249. $159.00 
0 - 3 0 VDC 

0.1 - 3A 

Short & Overload Protection 

Deluxe O'scopes w /Phillips CRT. 

OS -3304 R. $499. 

$349.00 

OS-3324 Ref. $599. 

$429.00 

OS -3344 Rey. $899. 

$649.00 

Digital Engine Analyzer 

Rey. $1/9. $69.00 

DM230 
31/2 Digit LCD 
Engine Analyzer 
Taco, Dwell, 
Duty Cycle 
DMM 
DCV, DCA, S! 

Temperature 
0 - 1.999 °F 
Diode 
Continuity 
Holster, Temp. 
Probe, Clip Leads 

B 

OS-3304 25MHz, Dual Trace 

0 

u 
© 
© 

u 
4 

DC to 25 MHz. Dual Channel 
6" Rectangular CRT with 
Internal Graticule 10x8cm 
(Phillips P31) 
Uncalibration LED. 
High Sensitivity 1 mV /div to 
2mV /div X -Y modes, Z Axis 
(intensity modulation) 
Rise time 14n Sec. or less. 
Full TV Trigger for TV -V & TV -H 
Acceleration Potential 2kV 
60MHz (X1.X10) Probe Kit: 2 sets 
Power: 115/230V AC 

OS -3324, 3 Function 
OS -3304 

Dual Component Tester /Comparator 

Triple DC Power Supply 
5VDC, +12 VDC, -12VDC 

OS -3344, 5 Function 
+ © + © OS-3324 

Frequency Counter 
100MHz, 7 Digit LED Display 

Function Generator 
0.02 Hz to 2.0 MHz 

Capacitance Meter 

Rey. $79. $49.00 

CM210 
31/2 Digit 
LCD 
0.1p20,0001F 
9 Ranges 
0.5% basic 
Accu. 
Zero Adjust 
Knob 
Test Leads & 

Built in 

Socket 

"BEST BUY!" 

4 

Power Supply 
3 -1/2 Digit LCD 
Triple output: #1. 0-50V, 0.5A MAX 
#2, 15V. 1A #3. 5V, 2A 

Digital Multimeter 
3 -1/2 Digit LCD 
DCV, ACV, S2, DCA, ACA 
± (0.5% + 2 dgts) 

1.0GHz Frequency Counter, High Resolution 

FC -200 
Req. $399. $219.00 

1.0 Hz - 1.0 GHz 

8 Digit LED 
Display 
Auto & Manual 
Range 
4 Selectable Gate 
Times 
'IMO & SOO Input 
Impedance 

PS -540 DC Power Supply 

Rey. s399. $249.00 
0 -16VDC 

0.1 - 10A 
Short & Overload Protection 

OS -3315 
40MHz, Dual Trace 

Sweep Delayed 

$799. $549.00 

DC to 40 MHz. Dual Channel 
Delayed Sweep 
100nS to 1.OS 
7 decade 
6" Rectangular CRT with Internal 
Graticule 10x8cm (Phillips P31) 

Uncalibration LED. 

High Sensitivity 1 mV /div to 
2mV /div X -Y modes, Z Axis 
(intensity modulation) 
Rise time 8.5nS or less. 

Full TV Trigger for TV -V & TV -H 

Acceleration Potential 12kV 

Variable Hold Off 

16ns - 1.0s Time Base 

60MHz (X1.X10) Probe Kit: 2 sets 
Power: 115/230V AC 

Pen-Type DMM wlLogic 

Ref. $79. $59.00 

DM150 
3 1/2 Digit 
Dual Display 
Auto & Manual 
DCV, ACV, 
ACA, DCA, Sl 

Logic 
CMOSRTL 
Data Hold 
Diode 
Continuity 

*ow: &Al sowsce i,04 

49h Slc. and elec$sossics 

P.O. Box 744, Lake Forest, CA 92630 -0744 

Multifunction DMM 

$ R9- $99. 64.00 
DM4050 

3 1/2 Digit 
Basic Accuracy-. 
0.25% 
Heavy Duty, 
20A AC/DC 
Remtance 20MQ 

Capacitance 
Freq. up to 
20MHz 
TR -hFE 
Diode 
Continuity 
Deluxe Holster 

Bel MFI(IT 
DM5050C 
DM5100 

Features (DM5050C/DM5100) 
Basic DCV Accuracy: ± 0.25% 
AC /DC Volt & Amp, Ohm 
Diode, Continuity Beeper 
Alligator Clip Test -Leads 
Lead HoldersNelcro Strap Holster 

DM5050C, DMM + Capacitance 
9 Function / 42 Range 
Multimeter 

Ohm: Up to 2000Mu 
Amp: AC /DC 2 Amp 

Extended Capacitance Meter (9 Range) 
0.1pF - 20,000JF 
Zero Adjust Knob 

Trig Lamp 

DM5100, Wide Range w /Logic 
11 Function / 45 Range 
Auto Power Off 
Data Hold & Peak Hold 
Freq: Up to 20MHz 
Amp: Up to 20A AC /DC 
Ohm: Up to 200Mu 
Capacitance: 1p - 200NF 
Logic: TTL. TR hFE 

64,,,,quee 
800-532-3221 

(71.1) 586-2310 Fax (I1, I 586-3399 
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Motion Control System C299.9!) 

INCLUDES NEW! (3) Slot Motherboard, Dual Stepper Controller Card, 
I2VCT 3 Amp Transformer, (2) Stepper Motors, Easy to use I.B.M Software! 

Complete System "Nothing more to Buy!" Una* SCK -2000 

Design Robots, Plotters, Laser Systems, CNC Machines! 
Drives (2), 100 step, 3.6 degree, 4 Phase Stepping Motors! 
Unipolar 12v motors full step control. Torque is 8oz inches! 
Bi- Directional 8 Bit Read and Write Port! 
Board Addressable, 16 Possible Choices! 
Fits in Standard 19" inch Card Rack! 

Connects to any compatiable I.B.M. LPT Port (1,2,3).. 
With Additional Cards Control 32 Motors on 1 LPT Printer Port! 
Features Include: Variable Speed, Step, Range, Direction, and On\Off Control! 
System is expandable, Add 110 cards, Slave cards, and Amplifier cards. 
Free QBasic & Gwbasic Source Code $ 59.95 value! 

Send Check or M.O. to: 

CYBERMATION 

Call Us Today! 
Tel (714) 879 -2000 
Fax (714) 992 -2082 

"WellgentCowuvaed Visa\M'ast&Amex Charge Accepted 

1943 Sunny Crest Dr., Suite 288, Units are M stock and ready to be shipped! 

Fullerton. CA 92635 Add $12.00 Mt!: CA rr id*ea dam atd sales tax 

Satellite TV 'BIBLE" 

4th 'DIGITAL' edition 
The aclalmed 'bible" of satellite TV 
- ALL theTECHNICAL DETAILS - 

Operation, installation & troubleshooting 
of analog and digital satellite systems 
The transition from analog to digital TYRO 

1- 800 -483 -2423 
TO ORDER 

or for a FREE books/software/video CATALOG 

HOME SATLILITL Tv 
INSTALLATION 
AND TROUBLESHOOTING 
MANUAL 

324 pages 
8-1/2"x 11" 

$30 plus $4 sih 

1905 Mariposa. Boulder. Colorado 80302. USA 
Telephone: 303-449-4551 FAX 303 -939.8720 

Robotic Arm kit $180.00 

Build your own Robotic Arm. 
The kit comes complete with 
all hardware, base enclosure, structural 
components, servos, servo controller kit, 
software and an illustrated assembly manual. 
Makes an excellent addition to a small mobile 
robot base. Great for teaching motion control. 

S &H charges; USA $7.50, international $15.00 (surface) or $25.00 
(air mail). 10% off for 10 or more. IL residents add 6.25% to total. 

Send check or money order to; 
Technical Service & Solutions 
104 Partridge Road 
Pekin, IL 61554-1403 USA 

We accept 
Mastercard 

and Visa 

Tel: 309 -382 -1816 
Fax: 309 -382 -1254 

www.lynxmotion.com 
jfrye @mtco.com 

"6 -WAY COPY CAT $1495.00 *" 

MENU# PROGRAMS THE FOLLOWING PHONES PRICE 

1 MOTOROLA ONLY w /elite & 951C !!! 81495 

2 Above PLUS NEC P100- 200 -300 -400 -600 -700 FREE 

3 All of above PLUS SONY FREE 

4 All of above PLUS GE /Ericsson (newest mode) FREE 

5 All of above PLUS AUDIOVOX (does new 800!) FREE 

6 All of above PLUS MITSUBISHI /DiamondTel FREE 

Not a 
Kit! 

Full S year 
warranty! 
*Cables optional 

All units are sold for E PE ' I EN A AND EDU A I NA ' i RP ONLY! 

CALL US TODAY AT 770.973.8474 _web page @ www.celltec.com 

CIRCLE 305 ON FREE INFORMATION CARD 
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Ail ENTION DEALERS: 
BUY DIRECT FROM THE WHOLESALER 
GET THE BEST PRICES AND 
ALL UNITS ARE IN STOCK 

STEALTH -1000 -P 
TVT - 3 GOLD 
TNT -3 
STEALTH 80 - P 

M -80 
P10+ 

CENTURY CT -3000 
SA -8511 

NV-5600 
NV-5700 
NV -5800 
NV -5750 

QTY 
5 

$55 
$48 
$52 
$61 
$70 
$75 

$68 
$75 

$205 
$195 
$195 
$305 

).1)(1j,;_. 
BOSS 1 

BOSS 2 
BOSS 3 

ST-1600 

$210 
$210 
$210 

$210 

SERVICE 
FOR IMMEDIATE SHIPMENT 

1J! 
QTY 

nJ 

QTY QTY 
10 20 50+ 

$48 $45 CALL 
$41 $38 CALL 
$45 $42 CALL 
$54 $49 CALL 
$64 $58 CALL 
$68 $58 CALL 

$64 $60 CALL 
$70 $65 CALL 

CALL $195 $185 
$185 $175 CALL 
$185 $175 CALL 
$295 $285 CALL 

CALL $195 $185 
$195 $185 CALL 
$195 $185 CALL 

$195 $185 CALL 
r r-r r r r, -+ I r-- r- lJ Vr 1"_I"' 
REGAL SA PANASONIC CALL FOR THIS MONTH'S SPECIALS 

1- 800 -800 -0766 
T INC 

3o day money back guarantee. All shipping and handling at customers expense. 
Anyone implying theft of cable service will be denied sale. NO FLORIDA SALES. 

WE WILL MEET OR BEAT ALL COMPETITOR'S PRICES IN THIS MAGAZINE 
N1M 3 

CIRCLE 328 ON FREE INFORMATION CARD 
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17" S
ony T

rinitron M
onitor 

W
elch A

llyn B
ar C

ode R
eader 

F
ascinating 

C
orner 

C
ube 

P
rism

 

T
his 

is 
our 

m
ost popular item

. 
In 

good 
condition, 

they 
m

eet 
new

 

unit specs. 
N

ot a 
m

ultisync, w
orks 

fine w
ith 

M
acintosh, 

or on IB
M

 w
ith 

P
hoton 

cables 
video 

card 
T

uned, 
for 

M
ac 

$ «5.00. 
w

ith 
W

ith 
P

hoton 
video 

$375.00. 
B

asic 
m

onitor $175.00 52 Lbs S
hipping. 

D
ream

ing about using bar code? 
H

ere is your big chance 
this late 

m
odel 

bar 
code 

reader 
is 

the 

W
elch A

llyn S
canteam

 3600. U
ses 

standard product barcode, easy to 

use, requires only 
5 V

D
C

. W
ith full 

technical 
m

anual, 
w

orks 
w

ith 

standard 
bar 

code 
softw

are. 

$49.00 P
ostpaid. U

nused. 

D
ear R

eaders, 

O
rdering 

from
 

V
 &

M
 

S
urplus 

is easy. 
N

o 
m

inim
um

 
order, 

no 
hidden 

charges, m
ost item

s postpaid. Y
our satisfaction guaranteed, or your m

oney 
back. 

I 
am

 
an avid collector, and 

right now
 

I 
am

 
looking for the follow

ing 
item

s: N
orden B

om
bsight, M

209 C
onverter (crypto- m

achine), K
9 B

all T
urret 

S
ight. C

ash or trade. 
,7vvnitun, b. 

r7A
 ceo, ee &

acv 

V
ision and M

otion S
urplus 

50 M
ain S

treet (R
ear) 

A
shland M

A
 01721 

1- 800 -471 -0747, 
1- 508 -881 -4900 

O
ne of the m

ost 
fascinating optical 

com
ponents, 

the 
corner 

cube 
directs 

light 
back 

to 
its 

source. 
U

sed 
by 

surveyors, 
planted 

on 
the 

m
oon 

by 
A

pollo 
astronauts, these beautiful gem

- 
like prism

s are usually quite expensive. 
W

e have tw
o types available: 

1. 
60 

m
m

 
dia. 

5 
sec 

accuracy, 
surveyors type m

ounted 20m
m

 offset. 
2. 

M
ilitary 

assem
bly 

w
ith 

corner 
truncated 

and 
electronic 

unit 
w

ith 
IR

 

filter, 
sim

iliar specs. 
If 

you 
know

 w
hat 

these 
w

ere 
used 

for, 
please 

tell 
m

e. 
E

ither type 
49.00 P

ostpaid. U
nused. 

E
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3 Mi Voice Transmitter 
Ultra- Sensitive Mike 
Crystal Clear 
Tunes 80 -130 MHz. 

FMV1K Kit/Plans $39.50 

AMAZING ELECTRONIC & SCIENTIFIC DEVICES 

Plans '. Laser 
Ray Gun 

rid Handheld, 

battery operated. 
Produces an intense 

burst of light capable of burning holes. 

LAGUN2 Plans $20.00 
LAGUN2K Kit / Plans Price on Req 

O Ready-to-Use Easy -to -Build Kits 
ATTENTION: Experimenters & Researche 
Anti -Gravity, Rail & Coil Guns, Mass Warping, 
Levitation Research, Exploding Water, Propulsion Drivers. 

Visible Beam Gas Lasers 
Millions degree temp equis.. Illuminates low 

level clouds 

Light Shows 

Window Listener 

. Optical Projects 

12/115V 12/115V 

Science Project 
LAS1KM 1 mw, low cost Kit $69.50 
LGU6K 2 -3mw Kit $119.50 
HNE70 5 -7mw, ready to use $299.50 

Ion Ray Gun 
Project Energy! 

Star Wars technology'iiemonstrates '')' 
weapons potential. IOG7K Kit/Plans$99.50 

4000 Volts lOma High Voltage 
Module - Ready to use - for many projects 

from hoverboards to pyrotechnics. 

MINMAX4 While they last! $19.50 

250KV Tesla Coil 
10-14" of Explosive 
Bolts of Lightning! 

Transmit Wireless Energy 

Ion Motors 

Anti -Gravity 

Strange and bizarre 

pyrotechnical effects 

Many other experiments shown in detail 

Award winning science project! 
BTC3 Plans $15.00 
BTC3K Kit/Plans with coil $299.50 
BTC30 Assbld Ready to Use $399.50 
BTC4 Plans, 500KV unit $20.00 

Gravity 
Generator 
Levitate an object! 

1 
i i+! J i i 

Great science fair project! + { i + + 

GRA1 Plans $15.00 
GRAIK Power Supply Kit/Plans $99.50 
GRA10 Assbld Kit/Plans $149.50 

Includes text book on Anti -Gravity theory! 

"Talking" 
Plasma Globe 
Spectacular color. Pulsates to , 

sounds!. 8-9", with intensity and sound 

controls. PLASMAI Ready to Use .$79.50 

Lattice Snapping EMP etc Loss-less Energy Charger 
with triggered spark switch. Adjustable 500 to 3KV out 

Charges up to 25KJ Programmable Output 

HEP1 Plans $15.00 
HEPIK Kit/Plans with 500J $399.50 
HEP10 Lab Assembled - to your spec's. 
Write, call or fax for price & delivery 

\ 

HEP10-' ' 

shnwn corrncted In nalc^h,i' In wslenr 

Solid State 

Tesla Coil 
Generate fiery electrical 

plasma discharge 
Powers light and 

objects without contact 
Experiment with electrical and mechanical 

fields. TCL5 Plans $8.00 
TCL5K Kit/Plans 12VDC $49.50 

Electronic Caution 

Hynotizer Required 

Control their minds! Programmable 

audible and visual stimuli induces hypnotic 

trances. HYP2K Kit with Book $39.95 
EH2 Hypnosis Book & Plans $14.95 

TACT /CAL FLEA 
Cybernetic Ear! 

Enhances normal 

hearing 3-4 times! , Adjustable volume control, 
fits easily into either 

ear. Many, many uses. 
Ready to Use! 

CYBEREAR .... $19.95 

3 Mi Telephone Xmitter 
Tune -able 80-130 Mhz Undetectable 

Only transmits when phone is used 

VWPM7K Kit/Plans $39.50 

Extended 
Play 
Telephone Taping System 

Tapes Phone Conversation Extends 
Tape X4 Check Local Laws before using! 
TAP3OX Ready to Use $84.50 

3 Mi Tracker Transmitter 
Tunable Output 

Uses FM Radio 

Excellent Signal Beacon 

HOD1K Kit/Plans $39.50 

Window Boume Laser Listener 
Aim at window and listen to sounds from 
reflected light. CAUTION - Not for illegal 
use. LWB3 Plans $10.00 
LWB3K Kit/Plans I'n v1a' r ^' 5149.50 

L 

Telephone 
`r 

° '' NEW 

Line Grabber 
Infinity Transmitter 
Use any Tone phone to moor' ' 

a premises, access other calls or control up ' 
to 8 devices! TELCON3K PlansKit $99.50 
TELCON30 Ready to Use $149.50 

_.- 

Invisible . 
Pain Field ®s ,--- 
Intruder Deterrent 
System detects intrusions and turns on a 

sonic field of pain, causing disorientation, 
acute paranoia, nausea and more. The 
perpetrator - man or animal - soon vacates! 
Protects 4 individual areas up to 5000 sq ft. 

Non hazardous when used as instructed. 
PPG4K Kit/Plans $129.50 
PPG40 Ready to Use $199.50 

HIND eONTTOU 
Places subjects under your 

tr control. Programmable audible" 

& visual stimuli with biofeedback, Induces 
strange & bizarre halucinations without 
drugs. Caution - not FDA approved. 
MIND2 Plans $15..00 
MIND2K Kit and Plans $49.50 
MIND20 Assembled Unit $69.50 

Long Range 
Microphone 
24" dish focuses 
signals to an ultra- 

high gain amplifier. 
PM5K Kit/Plans ' $149.50 

Pioneer a Futuristic 
Weapon! 
Electric Gun - 

prototype designed 
in our lab - Join the research! 

Ballistic Velocities 

Handheld Battery Operated 
Labelled as DANGEROUS Product 

Experiment now before it is classified as a 

firearm! EGUN1 Plans $20 00 

(Must be 21 !(it rot"5ann or r,a,tfs.r: 

We can design and build 
high voltage systems 

- to your specs! 
Call or fax us with your requirements! 

R E,IN/CS 
Parabolic 

dish to 

UG Mother 
Nature and 

more! 

Optional wireless module transmits 
captured sounds to an FM radio. 
WM5K Kit for Wireless Option .... $29.50 

Phasor Sonic Blast Pistol 
Rids areas of unwanted pests. 
Trains and conditions wild and 

domestic animals. Great for 
barns. attics, cellars, gardens. 
PPP1K Kit/Plans $39.50 

Shocker 
Force Field /,`r" 
Vehicle 
Electrifier 
Make hand and shock balls, shock wands 
and electrify objects. Great payback for 
those wiseguys! 
SHK1K Easy to Assemble Kit $19.50 

FireBall Gun 
Shoots flaming ball - two shot ` 
capacity. Great for special effects and 
remote fire starting. CAUTION REQUIRED! 

FIREBALL Plans (dangerous product) . $10.00 

See In Total 
DARKNESS! 

High Quality IR Night Vision 

Scope with IR illuminator. 

SD10 Ready to Use $199.50 

F 
',._ 

iirSS. , t t 
: ir 

...........' 
,-_- 

High Quality Laser Pointer 
LAPN64 15mw equv, 2000' $39.50 
LAPN61 50mw euv, 4000' $84.50 

1000' Potato Cannon 
Not a Toy! Uses electronic or piez 
ignition. CAUTION REQUIRED! 
POT1 Plans (dangerous product) ... $10.0 

Electric 
Charge Gun 
Lite is Precious - 

PROTECT IT! 

Stuns & immobilizes attackers 
15 feet away! Check your state 
laws for legality. More knockdown 
power than most handguns. No 
permanent injury. ID coded. 
ECG1 Data 

(Creditable to purch) $10.00 
ECG10 Charge Gun, Ready to Use, 

includes FREE Stun Gun! $249.50 

STUN GUNS - sold separately: 
STUN100 100,000 Volts $34.50 

,TUN200 200,000 Volts S49.50 

INFORMATION Dept ENS -6, Box 716, Amherst, NH 03031 

UNLIMITED MC 

603 -673 -4730 FAX: 603- 672 -5406 
Ste. VISA, COD, Checks accepted Please add $5.00 S & H 

VISIT US ON THE WEB! 
http: / /www.amazingl.com 

CATALOG! 
FREE with Order or 

send $1 P &H 

24 Hour Phone 

800 -221 -1705 
Orders Only Please! 
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New and Pre -Owned Test Equipment 
e Goldstar 

Model OS -9100P $899.00 
Full 100 MHz Bandwidth! 
Dual- Channel, High Sensitivity 
TV Synchronization Trigger 
Calibrated Delayed Sweep 
Includes Two Probes, 2 Year Warranty 

FREE SHIPPING! 
ON GOLDSTAR EQUIPMENT 

ANYWHERE IN THE U.S. 
Excluding AK Sr HI 

rexTec INrewti- rlowwL COPP. MOdeI 4040 $499.00 
20 MHz Sweep /Function Generator 

0.2 Hz to 20 MHz, 5 digit LED Display 
AM & FM Internal or External Modulation 
Sine, Square, Triangle, TTL, CMOS Outputs 
Burst Operation 
External 30 MHz Frequency Counter 

(AMEX C.O.D. 

EW! 

Pre -Owned Oscilloscope Specials 
B+ K Precision 1476 10 MHz $229.00 

Great Starter Scope! 

Tektronix 465 100 MHz 
Tektronix 465B 100 MHz 
Tektronix 475 200 MHz 
Tektronix 475A 250 MHz 

$599.00 
$699.00 
$799.00 
$899.00 

The Industry Standard of Oscilloscopes 
Dual Channel, Calibrated Delayed Sweep 
Professionally Refurbished 
Aligned & Calibrated to Original Specifications 
6 Month Warranty - The Longest Available! 

LOWEST PRICES EVER! 
NEW FLUKE MULTIMETERS & TEKTRONIX OSCILLOSCOPES 

The Industry Standard in Multimeters NEWT 

Model 79 II ..$172.00 Model 87 ..$285.00 TEKTRONIX TDS SERIES 

ON SALE! 

Test Equipment Depot 
A FOTRONIC CORPORATION COMPANY 

1- 800 -996 -3837 P.O. BOX 708 Medford, MA 02155 
TOLL FREE 1- 800 -99 -METER (617) 665 -1400 FAX (617) 665 -0780 

CIRCLE 318 ON FREE INFORMATION CARD 

PROFESSIONAL SCHEMATIC CAPTURE AND PC8 SOFTWARE 

,Q 
FOR a b ac o e áAr dPP 0 0 

o m:. .... .. 

ISIS is an Easy To Use 
Schematic Drawing Tool. 

Automatic wit. routing 8 
dot placement. 

Ex grtsslia rams to other 
applicatlons 

Full control of drawing 
appearance. 

Libraries with thousands of 
components. 

LOW PRI 

STARTS AS IOW AS $199 FOR WINDOWS, $159 FOR DOS 

as! 

OE 

...i?:s=r'1Mi1110 sä FL'', 

Powerfull CAD Software 
for PCB Generation 

Advanced routing 

Libraries, including SMT 

Includes Gerber Viewing 

Fast & Easy to use. 

Exports diagrams to DTP. 

30" x 30" board 

PRICES IS IN US RINDS - PLEASE INCLUDE SIS SRI 

R4 SYSTEMS INC. 
1 100 GORHAM ST. SUITE 1 113-332 
NEWMARKET ONTARIO 
CANADA L3Y 7V1 

905 898.0665 FAX 905 898.0683 BBS 905 898.0508 

Internet ros stem @astral.masic.ca 

As small as a package of cigarettes! Complete TV camera 
with transmitter. Available on UHF channels 14 or 24. 
Operates on 9V battery or may be used with a wall adapter for 
permanent installation. Range up to 1 mile. Perfect for any 
surveillance application! 

CAMERA WITH TRANSMITTER 
UPX402 $459.00 

PLUS S &H 
Please call for custom configurations. 

XTAL CONTROLLED 
MICRO VIDEO TRANSMITTER 

Circuit board area smaller than a credit card! A perfect 
companion to your Camcorder, but will also work with any video 
source. Xtal controlled. Available on UHF channel 14 or 24. 
Audio and other frequencies available as a custom option. Uses 
9V battery or wall adapter. Range up to 1 mile with suitable 
antenna. SEMI -KIT UPX51 $199.00 

PLUS S &H with audio $249.00 

5% DISCOUNT FOR MONEY ORDERS 

B.H.S. ELECTRONICS 
ELECTRONIC KITS 

41 EAGLERIDGE DR. TEL: 1- 800-771 -8656 BRAMPTON, ONT 
CANADA FAX: (705) 466 -3268 L6R 1G1 
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ALL 14* 
Etc rto'fri ¡CS 
c R Airy' R A TION 

SET OF 12. SPOT NUMBERED 
LIGHTED SWITCHES 

Twelve push -on /push -off 
switches (only 6 pictured). 
Each switch has a 0.6" 
square yellow lens with a 

0.25" high black numeral 1 

through 12. They are light- 
ed by a 28 volt, #85 wedge 
base incandescent lamp which 
can be easily replaced if a different 
voltage is desired. 

5 00 
CAT #PBL -12 $1 1::" set of 12 

SPECIAL! REDUCED PRICE 
12 POSITION BARRIER 

STRIP 

20 amp, single row, pc mount barrier strip with 
screw -clamp terminals. Just slip wire under 
clamp and tighten it down. 12 terminals on 
0.375" centers. Black thermoplastic strip is 

4.56" X 0.61". Barriers between screws are 
0.63" high. Large quantities available. 

CAT #TER -124 

650 each 

100 for $50.00 
1000 for $300.00 

"HI -8" VIDEO CASSETTE 
(USED) 

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. 
Satisfaction Guaranteed. 

$300, 
CAT # VCU -8 

10 for $28.00 100 for $250.00 

QUALITY 
PARTS 

FAST 
SHIPPING 

DISCOUNT 
PRICING 

2 WAY CROSSOVER I 

JBL # 70561 
No specs available 
on this two way 
crossover made 
for JBL speakers. 
2.38" square black 
plastic backplate has 
color -coded spring lever terminals and fits a 

1.95" diameter hole. Crossover is attached to 
backplate and extends 3.17" behind mounting 
plate. Color coded wire leads. 350 
CAT # LX -70561 

1` 

CALL, WRITE, FAX 
or E -MAIL For a Free 64 Page 

CATALOG. 
Outside the U.S.A. send S2.00 postage. 

THERMOELECTRIC 
COOLER 

PELTIER JUNCTIONS 

Extruded 
aluminum 
heatsink for high heat dissipa- 
tion. Ideal for semiconduc- 
tors or thermoelectric 
coolers. 6.75" X 5" X 

2.27" high. Flat on 
one side with some 
small predrilled holes. 
18 cooling fins. 

CAT # HS -19 

$ each 

LARGE HEATSIN 1 

O q. 

Rohm # SLA- 580MT -E49 T -1 3/4 
GREEN, water clear in off state. 500+ 
mcd @ 2.1 v, 16ma. 

1 
00 

CAT# LED -33 for $ 

$1000h 

ULTRA-BRIGHTT.51 

100 for $40.00 1000 for $300.00 

SPECIAL PRICING! 

12 VDC MINI -FAN 

Sunon # KD1206PTS1 
12Vdc, 2.2 W fan. 60mm X 

60mm X 25mm. Black 
plastic housing. Five blade 
impeller. 18" pigtail leads. 
While Supply Lasts! 

$óo 
each 

These incredible 
miniature solid 
state heat pumps raise 
or lower temperature in a small 
area almost instantly. Utilizing the Peltier 
effect these modules perform the same cool- 
ing or heating functions as freon based refrig- 
erators but they do it with no moving parts, 
and are very reliable. Current applied to the 
device will produce heat on one side and cold 
on the other side, up to 68° C difference 
between the two sides. Modules can be 
mounted in parallel to increase the heat trans- 
fer effect or can be stacked to achieve high 
differential temperatures. 127 thermocouples 
per device. Operates on 3 -12 Vdc. Requires 

a heatsink to prevent overheating. 

1.18" (30 mm) square 
X 0.15" (3.8 mm) thick. 

0 CAT# PJT -1 

$1 e0ách 5 for $75.00 

1.57" (40 mm) square 
X 0.15" (3.8 mm) thick. 

$26 00 CAT# PJT -2 
eaC-11 5 for $110.00 

Quantity Pricing Available! 

12 Vdc 1 AMP 
WALL TRANSFORMER 

CAT# CF -35 

10 for $35.00 

2.1 mm co -ax plug 
center positive. 

CAT# DCTX -1212 

$600, 

ORDER TOLL FREE 1-800-826-5432 
MAIL ORDERS TO: FAX (818) 781 -2653 INFO (818) 904 -0524 

ALL ELECTRONICS CORP. 
INTERNET http://www.allcorp.com/ 

P.O. BOX 567 
VAN NUYS, CA 91408 -0567 E -MAIL allcorp@allcorp.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. p\ICvE 

MANUFACTURERS - We Purchase EXCESS INVENTORIES... Call, Write, E -MAIL or Fax YOUR LIST. 

CIRCLE 214 ON FREE INFORMATION CARD 
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608 Gordon Baker Rd. Willowdale, S Ontario Canada zip: M2H -3B4 / TEL: (416) 490-8865 

&Sciéñtifiç 

VISA 

OFFICE:(905) 887 -0007 FAX: (905) 887 -0006 
** *SHIPPING IS NOT INCLUDED IN THESE PRICES, PLEASE CALL FOR RATES * ** 

CUBIC COMMUNICATIONS 
DUAL VLF /HF RECEIVER 

This High -Tech surveillance receiver features 
two fully independent high performance radios 
in one rack cabinet. Covers 5kHz -30MHz with 
a full compliment of filters incl. USB /LSB plus 
RS -232 remote control. The units we have in 

stock are in very nice condition. 
Price: $2395.00 ea. 

14 

7" . 
WATKINS JOHNSON WJ -9040 

SERIES RECEIVER 
This awesome radio covers 200Hz- 1400MHz 
in 13 bandwidths of AM, AM Slideback, FM, 
CW and SSB demodulation modes. Contains 
lots of features and you can bet this is a super - 
rare find in the used market. Price: $5450.00 
CALL for ETAILS!!! 

-111111111.111.11111111.1111 

HEWLETT PACKARD 
8640B SIGNAL GENERATOR 

Industry Standard sig -gen 500Khz- 512Mhz 
features internal phase lock/synchronizer and 
digital freq. readout. +19 to -145 dBm output. 
AM, FM, Ext and Pulse modulation. 
Price: $1695.00 OPT 001 add $100.00 

OPT 003 add $150.00 
wem. it ,. 4 4 . . 

c? +I., 

HEWLETT PACKARD HP3312 
SWEEP /FUNCTION GENERATOR 

Well designed and easy to use, this function 
generator combines economy and quality in one 
compact unit. Freq range is 0.1Hz -13MHz out- 
put is 10.0VP -P into 50 ohms. Sweep, CW, AM, 
FM, or tone burst. This unit features -sync. out, 
trig. phase, symmetry, offset and more. Price: 
$935.00 ea. Fully checked. 

IFR 1100S 
COMMUNICATIONS MONITOR 

FM/AM-1100S is a synthesized AM/FM /SSB 
receiver /signal generator. Frequency range is 
300Khz -1Ghz, it contains a 60 watt RF power 
meter, deviation/modulation meter, oscilloscope, 
spectrum analyzer, tone generator and internal 
high stability freq. -standard. Its a radio repair 
shop in one cabinet. 
Price: $4250.00 Fully Checked. 
IFR I000SA as above except without spectrum 
analyzer. Price: $2750.00 Fully Checked. 
-NEW IFR 1000 Instrument covers with sinad 
meter and scope probe (new unused). $275.00 

®1 

o N 
HEWLETT PACKARD 

HP 331A DISTORTION ANALYZER 
Industry Standard unit covers 5Hz- 600kHz & 
measures total harmonic distortion down to 
.1% full scale. We are blowing these out as -is, 
untested but, most we've shipped in the past 
have worked. Price: $99.00 (units are 
scratched). /\ /41\ 
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HEWLETT PACKARD 
8568B SPECTRUM ANALYZER 

OPT -E96 
This High Performance instrument features 3 Hz 
video bandwidth over the lkHz- 1.5Ghzfregency 
range. Automatic zoom, signal track, multiple 
store/recall are only a few of the very powerful 
functions you will find coupled with ahigh perfor- 
mance sythesized LO and built in freq counter. 
Price: $16995.00 Fully Checked 

PRC 25 - MILITARY 
TACTICAL TRANSCEIVER 

Fabulous quality and design are standard in this 
30Mhz -75.95 Mhz tactical transceiver. 
Output power level from 1.1 -2 watts 150Hz 
squelch. The units we just received are 
reconditioned (newly painted) ready for issue 
and include the battery box. Price: $245.00 

All Prices in U.S. $ 
Please include telephone /fax # with 

mail -in orders. Orders must be prepaid 
by guaranteed instrument. 

Prices do not include shipping. 
Please call Us if you have any questions 

Manuals available at extra cost 
CIRCLE 317 ON FREE INFORMATION CARD 

TEK 2246 OSCILLOSCOPE 
This user friendly oscilloscope features, 100MHz 
bandwidth on four channels, on screen scale factors, 
versatile triggering, 2mV/Div vert sensitivity, 
delayed sweep hands -off voltmeter and smart 
cursors. 
Looks very clean . Price: $1950.00 

(No catalog available yet!) 
Nov. 96 
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MARCONI SYNTHESIZED 
SIGNAL GENERATOR Model 2018 

Freq range 80Khz- 520Mhz with calibrated output 
levels from -127 dBm to +13dBm. Resolution 
10Hz. It can be freq, phase or amplitude 
modulated from ext or int modulation sources. 
RF output resolution is 0.1dB, reversepower pro- 
tection of up to 50W is possible without damage to 

the instrument. This instrument is microprocessor 
controlled and very easy to use, a must for any 
serious repair or development 
Iab.Price : '.1750.00 Checked 

MILITARY STANDARD D.C. 
GENERATOR 

Superior QUALITY plus rugged design are features 

of this deluxe 2 cylinder 4 stroke gasoline generator. 
The control panel contains meters for voltage & 

current indication, main circuit breaker and voltage 
adjustment. Shielded wires and plugs comprise the 
RFI suppression ignition system eliminating most 
radio noise. These units are "new" in the original 

carton complete with operators manual and only 
require fuel and oil for operation; output voltage is 

adjustable approx. 10 -32v (28v nom) @ 53.3A 
(1.5Kw) continuous duty load. 
Price: $379.00 New in Orig. Carton. 
You will be impressed!!! 

awmlltte a.O w w! e 
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U(+ - $39.00 
8 -DAY AIRCRAFT 

CLOCK 
1-7/8" dial 

Great collectors item for the ham 

shack, fifties vintage funct/chkd. 

"CAL" ASTRONAUTICS 
MOBILE SATELITE 

COMMUNICATIONS STATION 
This is a box chock full of "current" high -end communications technology. These units were 

designed so that mobile land based vehicles could keep in touch (via Geostationary Inmarsat satellite 

network) with home base using an intellegent data terminal. The terminal features a back -lit 4 line LCD 

display and illuminated keys; one of the transciever's most impressive features is an "L" Band 1.2- 

I.55GHz 60 watt amplifier. The fabulous helix antenna (with LNA built -in) is an amazing design with 

all kinds of active and passive devices surface- mounted on to the antenna reflector. We consider this the 

"ultimate gadgeteers goodie pack" with all kinds of up-to -date RF satellite ground technology. These 

systems come complete in their original shipping container with all cables and mounting bracket. Best 

of all they operate on 12 VDC. Operators manual supplied (but, there isn't any subscriber data). 

(NOT TESTED) IN GOOD CONDITION $345.00 

A 
,,Irrt .r,el ItI t! 
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ESI MODEL 250 DA 
IMPEDANCE BRIDGE 

Resistance range- O. I milliohms - II megohms, 
capacitance 0.1pf -1 I 00mf, inductance 0.1 µH 

to 1 100 Hy. Dissipation factor (R/X or D) 0.001 
to 1000. Internal oscillator I KHz. 
Used, not functionally checked $95.00 
Functionally checked $165.00 

-HP 4948A IN- SERVICE TIMS (brand new) $2,995.01) 

-TIP 50065 SIGNATURE ANALYZER S 650.011 

-HP 531SAUNIVERSAL COUNTER (1 GM) S 875.00 

-HP 6472C POWER SUPPLY 0-64V OP 0-150A 51.180.00 
-HP 8505 NETWORK ANALYZER SYSTEM $4,980.00 

-HP 85588 SPECTRUM ANALYZER .01- I.5GHz .._.._ $2,350.00 

-HP 8559A SPEC -ANALYZER .01.22CHz $3.995.00 

PDR -63 PORTABLE 
RADIAC METER 

This portable radiac set is loaded with all kinds 
of extras featuring six ranges of sensitivity for 
both Gamma or Beta radation measurements. 
The I st scale 0 -1 rad/hr up to 0 -5000 rad/hr.The 
unit comes supplied with headset & bat/charger. 

Req's only 4 AA Batteries. Price: $149.95 

%CROWN MODEL 7560 1k W PWR AMP. DC - 40KHz . $1480.011 

-DATRON 4000A DC & OHMS CALIBRATOR $4,500.00 

-EATON NM- 17/27A EMI FIELD INT. METER $1,5011.00 

-ENI MOD 310L 250KHz- 110MHz CM 50db CAIN........_ S 365.00 

-EM MOD 4061 ISO KHz- 250MHz (4 40db GAIN.. » » » S 350.00 

-FLUKE 5100A CALIBRATOR $3,800.00 

-FLUKE 7261A FREQ. COUNTER 52UmHz S 475.00 

-COULD 220 CHART RECORDER S 450.00 

-GOULD RS 3800 PROGRAMABLE CHART RECORDER/w 
MOD 5900 SIG CONDITIONER &DC AMPS (NEW) $3,500.00 

-HI- ENERGY CORP. DISCHARGE CAP. IIIF'@ 20KV S 300.00 

1401/F0 6KV ........_ »_..___....___ $1,000.00 
-HP 204D LOW DIST. OSCILLATOR - S 350.00 

-HP 3551A TRANSMISSION TEST SET - S 950.00 

-HP 3581A WAVE ANALYZER S 5511.00 

.,HP 4260A I.CR BRIDGE S 384 01 

-MARCONI 2018 SYNTHESIZED SIGNAL GENERATOR 
SIKHz- 520MHz $1,750.00 

-ROHDE & SCHWARZ SIG GENERATOR .4.484MHz S 750.00 

-TEK FC504 FUNCTION GENERATOR (40MHz) .. - -... S 875.00 

-TEK I502 TDR w/CHART REC . $2.200.00 

-TEK 465 OPT 5 TV -TRIG - S 849.00 

-TEK 465B 101mHz OSCILLOSCOPE _ S 895.00 

-TEK 465M I00mHz OSCILLOSCOPE S 695.011 

-77K 485 150 Mill OSCILI OSCOPE .... S 1194.00 

- TEK 1750 WAVEFORM/VECTOR MONITOR $1,850ÁR 
- SENCORE VA62 VIDEO TEST SYSTEM 51,995.01 

- BOONTON 82AD AM/FM MOD -METER 51,275.00 

- COLLINS 651S -I RECEIVER 31250.00 
- GET-22 UHF POWER ASII'I.IFER S 200.00 

- R392 RECEIVER .5-30M11. S 165.00 

- T195 100w COMPANION XMTR TO 392..- S 85.00 

- WATKINS JOHNSON 8626A -4 with WJ8626.1 & SPN 110 

5KHz -30 MHz MIL -SPEC communications reciecer ..» $3,950.00 

- WAVETEK 3002 RF SIC. GENERATOR ........ _......- 5 795.00 

ATTENTION DIVERS -GAS DRIVEN COMPRESSORS 
- BAUER 11CFM 3510 PSI COMPRESSOR SYSTEM combines a 

four stage compressor and 4 cyl wisconsin engine on a cart with 
storage tanks and controls or electric version avail ...._.... 53,501.00 

- BAITER K14 3500 PSI COMPRESSOR SYSTEM mine as above 

except uses brives & straton Mu motor $2.7501.81/ 

No.. 96 
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SPECTRUM ANALYZER 
(Continued from page 52) 

THE OSCILLOSCOPE'S VIEW of the 
bubble sampled from the preamplifier 
assembly's test point after the 145 -MHz 
IF filter alignment. The oscilloscope's 
10 x time -base magnifier is switched on. 
You should be able to see the zero beat 
at the center of the bubble. 

For example, EMI on cables might be 
best observed by passing the cable 
through a toroid ferrite. Wrap a few 
turns of finer wire as a secondary and 

THE OSCILLOSCOPE'S DISPLAY of 
the HSA output when a short -wire 
antenna is connected to the BNC 
connector. The extreme left burst is an 
unknown signal. Local radio- control 
signals from left to right are at 27.995 
MHz, 53.4 MHz, and 72.280 MHz. 

connect to the HSA. This allows exam- 
ination of what is on a suspect cable 
but avoids electrostatic pickup. 

It is also possible to extend the 
reach of the HSA with a length of coax 
cabile with a one or Iwo turn sniffer 
loop on the pickup end. In all cases, 
be careful when working around 

power lines or line- powered equip- 
ment. 

Parts and Supplies Hints. All parts 
and supplies for the Hobby Spectrum 
Analyzer came from electronics parts 
mail -order suppliers listed in the side- 
bar and from local hardware, model 
hobby, craft, and RadioShack stores. 
No single parts source can supply ev- 
erything needed. A very few parts 
such as slide switches and beads 
came only from Digi -Key. The NE602 IC 
came from Ocean State Electronics 
and DC Electronics. The MV209 varac- 
tor comes from DC Electronics or 
Hosfelt. Many catalogs list ceramic 
disc capacitors; however, the Radio - 
Shack capacitor assortment 
#272 -806 has all the smaller pica - 
farad values on the RF circuit module. 
Consider using cut -to- length plastic 
ball pen handles for spacers. Metal 
and plastic tubing of many sizes as 
well as brass, aluminum, tin plate, and 
copper sheet is available at model 
hobby shops. B 

Robot Kits Academic -Level Books 
Build it Yourself 

Action Packed 
You do ALL electronic & mechanical assembly using well- illustrated Instruction Books with assembly, 
experiments and testing. Each model applies different electronic & robotic principles. 

606A "Scrambler" All Terrain 
Robot This 6- legged Robot walks 
over rough terrain. High -tech infrared 
beam senses and avoids objects in its 
path. 32 page Book. )39 

$35.95 

602A "Blinky" Pathfinder 
Robot Follows path made with a 
marker pen or tape. Red /green LEDs 
react to steering changes, adding fun 
and interest. 28 page Book. Infrared 
emitter /detectors. $36.95 

Technical Books - Graymark carries a selection of technical books, including 

603A "Copycat" Programmable 
Robot Program direction, light and 
sound using detachable keypad 
(included) or optional PC. Learn digital 
logic basics. 44 page Book. $57.35 

601A "Scooter" Sound Controll- 
ed Robot Backs up, changes 
direction, goes forward when it hears 
loud noise or hits an object. Florescent 
red. 24 page Book. Fast -paced 
excitement! 

$16.95 
Robot Books. Dependable Products - Since 

1963, Graymark's ONLY business has been educational electronic kits. We do one thing and we do it right. 

ORDER TODAY! Phone: VISA/MasterCard /Discover /AMEX 
Mail: Check/Money Order, Credit Cards 
Add: $4.00 Shipping 

118 Graymark® Box 2015 Tustin, CA 92781 

http://www.labvolt.com 
CIRCLE 309 ON FREE INFORMATION CARD 

CALL FOR FREE 
44 PAGE CATALOG 

800 -854 -7393 
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AUDIO DISTORTION ANALYZER 
HEWLETT -PACKARD 331A ANA - 
LYZER measurestotal distortion 0.1% 
to 100% of full scale in 7 ranges over 
5 Hz to 600 KHz. Fundamental rejec- 
tion >80 DB. Voltmeter indicates 300 

DB per range. Requires 115/230 VAC: uy to 300 V rms in 13 ranges, 10 

16.8x5x15.3, 24 lbs sh. 
USED -CHECKED with manual $360 $215 

H -P AUDIO OSCILLATOR 
HEWLETT -PACKARD 200CD OSCILLATOR, popular 
tube -type audio generator covers 5 Hz to 600 KHz in five 4110 
bands; output 10 volts into 600 ohms or 20 V open t 
circuit. Requires 115/230 VAC 50 -400 Hz. 

7 "Wx10.8 "Hx12.51D, 20 lbs sh. 
USED -CHECKED w /book $125.00 

TA- 838/PT FIELD PHONE 
MILITARY TELEPHONE has push -button numeric tone 

pad and is designed for 2- or 4 -wire communications; 
replaces old EE -8 and TA- 43/312 field phones. Ringing 

signal possible only in 4 -wire hook -up. TA -838 can also 

be operated over standard telephone lines. Rugged 
thermoplastic construction; requires four C -cell batter- 
ies. 6.9.8x5, 8 lbs. sh 
USED -CHECKED $85.00 
Operators Manual $10.00 

JAN -BOXED ELECTRON TUBES 
2A3 Penta -USA (but looks Chinese -made) $14.00 
2K25 Raytheon blue ... $40.00 4CX300A/8167 Elmac $65.00 
4D32 Raytheon $35.00 6B4GA Sylvania $17.50 
1625 National -Union .... $4.50 5691 Richardson $6.50 
5751 ECG $3.50 5814A ECG = 12AU7 $3.25 
5998A Sylvania $9.95 7025 GE = 12AX7A $7.50 
6146W GE $19.95 ea; 10 for $175.00 
6922 ECG = 6DJ8 $3.50 ea; 10 tor $28.00; 100 / $200.00 
7360 ECG $15.00 
8552 ECG, 12V Version 6146 $12.00 
7581A ECG, 35 W version of 6L6GC $17.50 ea; 10/$150.00 

Prices F.O.B. Lima, 0. VISA, MASTERCARD Accepted. 
Allow for Shipping Write for latest Catalog 

Address Dept. ES Phone 419/227 -6573 Fax 419/227 -1313 

FAIR RADIO SALES 
1016 E. EUREKA Box 1105 LIMA, OHIO 45802 

._ 
. 
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ogorrtA, Va 
11K If you are not getting 

this catalog you are 
missing out on some 
of the best deals in 

electronics today! We have thousands of 
items ranging from unique, hard -to -find 
parts to standard production components. 
Call, write, or fax today to start your free 
subscription to the most unique catalog in 

the industry, filled with super values on 
surplus electronic and hobbyist type 
items. If you have a friend who would 
like to receive our catalog, send us their 
name and address and we will gladly 
forward them a complementary 100 page 
catalog. 

Why pay more? Call today. 

340 East First Street Fax Order Line 

Dayton, Ohio 45402 1 -800 -344 -6324 

Order Toll -Free 
1- 800 -344 -4465 

BREAST (:ANCFR BEGINS 
EVEN SMALLER THAN THIS. 
THAT'S WHY YOU 
NEED A YEARLY 
MAMMOGRAM, 
ESPECIALLY AS 
YOU GET OLDER. 

MAMMOGRAMS 

CAN DETECT 
LUMPS TOO 

SMALL FOR 

YOU TO FEEL 

AND EARLY 

DETECTION 

MAY SAVE 

YOUR LIFE, 

SO CALL 

1-800 - 

ACS 

2345. 
aSIAYAIeIOrdAll 

IAW IIIü71NN BTU 1107 1M18C11011. 

®= 
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HOME AUTOMATION 
World's Lar, est Selection! 

Widest Selection of 
X -10 Devices Available 

Hundreds of hard -to -find automation, X -10 and wireless control 

products. Computer interfaces, software, development tools, light- 

ing control, telephone systems, security systems, surveillance 

cameras, moira -red audio/video control, HVAC, pet care automation, 

wiring supplies, books and videos and much more! 

Packed with Pictures 

& Diagrams 

.7r'.,, 
1211.7 

Oolor Cat 

1,E 
FPEE 

8U P 

- 

m'' 

HOME AUTOMATION SySTEMS, INC. 

Questions: 714-708-0610 Fax: 714-708-0614 

e -mail: catalog ®smarthome.com 
http : //www.smarthome.com /smarthome 

lowest Prices 
Guaranteed! 

24 Hours 800- 762 -7846 

Don't waste another minute, send today for 
the latest free Catalog and a free sample booklet. 
Send your name and address to: 

Consumer Information Center 
Department TH 
Pueblo, Colorado 81009 

ACTIVE we was yew 
MICRO Moms ilwallerf 

INTEGRATED CIRCUITS 
* MEMORY (NEW OR USED) 

EPROMS (NEW OR USED) 
CIRCUIT BOARDS 
DIODES 

* TRANSISTORS 
* LED'S 

Tel 310- 4944851 Fax 10494 -4913 
1891 Obispo Ave Signal Hill, CA 90804 

t 
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Printed Circuits 
in Minutes Direct 
From lciserPrint! 

81 /2"x11' 
* Or Photocopy 
* *Use standard 
household Iron 
or P -n -P Press. 

1 ttwn 
Use Standard Copper Clad Board 

20 Shts $30/40 Shts $50/ 100 Shts $100 
Visa /MC /PO /Ck /M0 $4 SMI 

Techniks Inc. 
P.O. Box 463 

Ringoes NJ 08551 
ph. 908.788.8249 fax 908.788.8837 

http : \ \chelsea.¡os.com \- techniks 
Retail Dealer Inquires Invited 

1. LaserPrint* 
2. Press On ** 
3. Peel Off 
4. Etch 

Smart 
Battery 
Charger 

JUN 87 OST 

BY WARREN DION NIBBH 

FOR GEL-CELLS or LEAD ACID BATTERIES. 
Features: Precision temperature tracking voltage 
reference & three mode charging sequence 
Standard kit is for 12V @ 1/2 or 1 Amp, user 
selectable. Can be connected to the batter,, 
Indefinately, will not overcharge. Weighs 2 pounds 

land 
measures 4 "W x 5'/2 "D x 2' /r H. Finished 

enclosure included in kit. 
Complete Kit Only $59.95 
Assembled & Tested $79.95 

CA Residents add 7.75% sales tax. S &H: $5.00 
(insured). Foreign orders add 20 %. For more info 

or price list; send legal size SASE (52e) to: 

do ARA Engineering 
2521 W. La Palma sK Anaheim, CA 92801 

(714) 952.2114 FAX: (714) 952.3280 

VISA 

"WE PURCHASE" 
$$ TOP PRICES $$ 

PAID 

JERROLD' TOCOM 
5503 VIP 

FPBB7 5507 
OFT 

ATLANTIC 
PIONEER' SCIENTIFIC- 

5135 8570 
6110 8580 
6300 8590 

8600 

Midwest's Largest Brokers 
We Buy Quantities of Ten To A Thousand Units 

NATIONAL CABLE BROKERS 
(219) 935 -4128 

NEW EASY PC 
beSTGi, 

SCHEMATIC and PCB C.A.D 

ONLY 

Includes 

MGA, CGA, EGA } alt. 
& VGA compatible. 

Design large multi layer 
bords. 

One level pull down 
menu and quick keys 
for fut layout. 

Dot matrix, la"', platter, 
H10 

UTOMATION 
Gerber & N.C. drill output 

6 Month Fon 
7840 ANGEL RIDGE ROAD 

Free ATHENS, OHIO 45701 
(614) 592-1810 

Vea 4 MasterCard Accepted 
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GIANT 
Y ELECTROIII 

P G O 
hest I IIt " In Ilse 4 4'1cs: CAri iberoptics. IR Detectors.UV Powder 

Covert TV Cameras. Phone Transmitters 
Laser/Parabolic Mic's.Nightvision. Wrist Watch 

Cameras.Time Lapse VCR's, Surveillance- Counter 
Surveillance.Homing Xmitters.Fiberscopes. Police 
ElectronicsMicro- TV's. Phone Bug's. TV Xmitters 
Transmitters. BooksNideo's and Much, Much More! 

EVIDENCE LOCATER 
Just whistle your secret 
code and it whistles back 

$7.77+2.00 S&H 

I MODULAR JACK 
PHONE XMITTER 

$25.95 +2.00s &H 

-+ 
I 

Subscriptions $5.00 to CIA ssociATEs 
31 1- 267EN11 Green Oaks. 

Arlington. TX 76016 

A D A P T- 1 1 
68HC11 Module for 

Solderless Breadboards 
mhimre 2.0" by 2.8" module 

plugs vertically Illo soldate, bradbard 
reel &cult, halm, a mode select wads 
91232 k, 5V rei 8 ß. por. cam 
a11/0 nee on dal row connector 
prosaism 6aHC6 t 1E2 0.711E9 dips 

Starter Paáase comae with 
ADAPT -11 mode', 6814C111 1E2 

microcontraller with tK EEPROM 
on chi (re-programmable i, 

protait 10001 of fines; no EPROM 
grammer or raser rep,ledl. 

PC serial cable for download., 
code, Motorola Programming 
Reference Guide, ADAPT -11 

User Manual, treaty distributable 
4aNC11 software, ofd dom, 
program RADII -SP 374.15 SS 

shkspiq a handing. 

Use PLCCa In your 
Boldedeaa Breadboard! 

Soldedens breadboard rocket 
adapters for 011 popular PI.CC sizes. 
Ventral design saves space on 

breadboard. 

Also .vllable: 
s,,Iderku breadboard adapter. for 
u119 & Aliti. and IOC (ribbon 
cable) connectors, from SS. 

VA., Muterfard. AnnEo. Diwover 

TECHNOLOGICAL ARTS 
309 Aregotw Blsd., Suite 102, Box4I8, Va. Beach VA 23462 

1844 H.yvlew Avenue, Box 1704, Toronto, ON M4G 3C2 
voice /fax: 141 el 96 3-8996 www.lo.org /- teehart 

11Zna.1g]4Y4lo1:Z0lLIlaud C{ji 

TECHNOLOGY ASSOCIATES 
- 959 W. 5th St Reno, NV 89603 

(702) 322 -8875 Fax (702) 324 -3900 
www.techass.com salesehoopsware.com 

Manan, 
11.0 (167ors) $9 
*be (4470 res $27 
Aae(1axore) $25 
we(202-60 re) $52 
fehe (4022° re) $99 
32.e (1a2.0m) Sta 

CPU's 

PM14g1Dx4100 $33 
,',n0 51016133 $42 
Cyn.5r.6120 8e3 
Cyra/16110 $140 
11MPw.en100 8142 
Gym e1612o 8179 
VIE Parham 133 8250 
CyN ISS-133 8299 
Inlet Paravo 150 t125 
1a. Proben lee $499 

MoUrrbords 
4e0soa VLa, 2588 872 
4tswPC1.25eK $99 
Peen (rab Tr r2 Vx, 

2588 soens $12$ 
Pwben Irae Trend fgC 

512K pilais 3162 
Pwben Pro 6310 

Hard Ddv.. 
WO 540M, ICE 

WD 150Áe of 
WO 1.20* IDE 
WD 1 SGe IDE 
wo 21GO 9E 

$160 
8175 
$230 
8250 
$340 

Villas Cad. 
25e(IsA VGA 323 
Tddre19001Mb 

ISA SVGA 131 
Tnd.x8M0 11e 

VW SVGA $39 
SIS1nePCISVGA $38 
Triara 9010 was PO 

SVGAnrWEG $45 

MNeNarous 
1 MMp FDD $29 
1 M FOD Se0 

ex CD-ROM IDE 310 
1x CD-ROM OE Ws 
Cobres° Tr.a1 T7000 

15reSt uebM31.5 
>-aaonwl.nel.e w 
SpHwO t014sy $20 

Modems 

14 4 Int S mA odern $38 
211 Ira FeAeodern 

n.Vace 197 
211 Id sapa POP Fad 
Modem 8102 

211 KtLISR Fe Modem 
far WintIv s 8115 

13.6IntFdudOdm too 

Sound Cad. 
1524 seed alalw Pro 

cmp+0le $40 
Inert MI ProPOP $10 
6030,0 ROOM' 32 PGA 

$141 

Calerai. Crds 
ISA MAI 60 IDE. 

FDC.2&1PliG $12 
VLB Ma *0. EIDE 

FOC. 26(18350). 
1P(ECP. EPPylo tie 

NOTE. Phew are 
projections based 
on .dvertrsrrnq 
bad tlPp3 

Prices and availability sugect to longe won, ut nr +Ice_ 

CALL FOR DAILY LOW PRICES! 

Timid about getting on the... 
World Wide Web? 
You've heard about the Information 

Superhighway and all the hype that goes 
with it! Sort of makes you feel timid about 
getting on the Web. Put your fears aside! A 

new book, The Internet and World Wide 
Web Explained, eliminates all the mystery 

and presents clear, concise information to 
build your confidence. The jargon used is 

explained in simple English. Once the tech - 
talk is understood, and with an hour or two 
of Web time under your belt, your friends 
will believe you are an Internet guru! 

To order Book #403 send $6.95 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. 

INSIDE CRYSTAL SETS 
An easy -to -read book 

on crystal set theory 

and construction opens 

vistas for novices and 

pros alike. Build radios 

like Grandpa did, do it 

better, and know what 

you are doing. The 

Crystal Set Handbook. 

published by The 

Crystal Set Society, is an authentic guide on 

the topic. 
To order The Crystal Set Handbook, send 

$10.95 plus $4.00 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 

THE CRYSTAL SET 
HANDBOOK 

1'1 111 II . 
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Books that work the way you work... SNoolbl g at 

JOHN D. Wlk 
SIMPLIFIED 
DESIGN 
OF SWITCHING 
POWER 
SUPPLIES 

mit : 
1996, paperback 

JOHN D. LINI( 

SIMPUFIED 
DESIGN OF 
MICROPOWER 
AND BATTERY 
CIRCUITS 

JOHN D. LENK 

SIMPLIFIED 
DESIGN 
OF LINEAR 
POWER 
SUPPLIES 

1996. paperback 1996. paperback 

JOHN D 

SIMPLIFIED 
DESIGN 
OF 
IC 
AMPLIFIERS 

June 1996, paperback 
129.95- $26.95 129.95.. $26.95 129.95. $26.95 129.5. $26.95 

0- 7506 -9821 -7 0- 7506- 9510 -2 0 -7506- 9820 -9 0- 7506 -9508 -0 
Butterworth -Heinemann brings you something for everyone from Tohn Lenk's Simplified Design Series. These books are all- inclu- 
sive, one -stop guides. Each has step -by -step instructions and diagrams that make it easy -to-use for the student, experimenter, and 
professional. All are available in paperback. 

I HE APE D SCIENCE 

Analog Circuit Design 

1995, hardcover 
'$9.95 $44.95 
0- 7506- 9505 -6 

I N S I D E 

L"C qärd 

July 1996, hardcover 
149.5 $44.95 

0- 7506 -9747 -4 

1996, hardcover 
S-49,95. $44.95 
0- 7506- 9702 -4 

EMC 

1996, paperback 
á4y5 $42.95 
0- 7506 -2466 -3 

1995, paperback 
S29.25 $26.95 

0- 7506 -9694 -X 

MICROWAVE AND 

WIRELESS 

COMMUNICATIONS 

TECHNOLOGY 

1996, paperback 
.57t4.$1.5 $39.95 
0- 7506- 9707 -5 

lC1flONICS 

1IflMINOIOGY 

Inlolmutik Rezurzh 

1996, paperback 1996, paperback 
$"12.9.3. $10.95 includes disk 
0- 7506- 9751 -2 9795- $35.95 

0- 7506- 9700 -8 

PCB 
CUT 

PCB LAYOUT & CIRCUIT 
DESIGN BY COMPUTER 

1995, paperback 
$47.9.5 $42.95 
0- 7506 -2281 -4 

1996, paperback 
469;5, $33.95 

0- 7506- 2591 -0 

Please send me the book(s) listed below at 10% off, Phone: 1-800-366-BOOK FAX: 1-800-446-6520 
Please add $4.00 for handling for the first item ordered and $1.50 for each additional item ordered to all check and credit card 
orders. Billed orders will be charged additional shipping based on weight and destination. All US orders must include your state 
sales tax. Prepayment or company purchase order is required for all orders. Canadian customers please pay by credit card or in US 
funds and include 7% GST on books and handling. Prices subject to change without notice. 

Write buck numher(s) here 

Charge my: J \ ISA J AMEX J MC Card # EXP Date 

Name Signature 

Address City/ State / ZIP 

Tel E -mail 

Visit us on the Internet (a) http: / /www.bh.com /bh /el 
HUTTERWORTH 

E I N E M A N N 

J Send me a FREE catalog (item 642) 

313 Washington Street, Newton, MA 02158 
from outside US and Canada, call 617 -928 -2500 

CIRCLE 333 ON FREE INFORMATION CARD 
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CALL TOLL FREE C &S SALES 
(800) 292 -7711 orders only 

Se Habla Español EXCELLENCE IN SERVICE 

XK -550 Digital / Analog Trainer 
Elenco's advanced designed Digital / Analog Trainer is specially 
designed for school projects. It is built on a single PC board for maxi- 
mum reliability. It includes 5 built -in power supplies, a function gener- 
ator with continuously sine, triangular and square wave forms. 
1560 tie point breadboard area. 

XK -550 
Assembled and Tested 

$169.95 
XK -550K - Kit 
$ 139.95 

Tools and meter shown optional 

GF -8026 w/ Frequency 
Linear and Log 
Sweep 

111 
.02Hz to 2MHz 
Counter Range 
1Hz to 10MHz 
4 Digit Display 

$225 
Auto Ranging Hand -Held 

DMM w/ Bar Graph 
Model EDM -163 

'9925 
7 Functions with data hold 
Compares to Fluke Model 7711 

L OR WRITE FO.- 
A FREE 60 PAGE 

CATALOG! 
-3201 

TK -3000 
$89.95 

Tools Included: 
SR -2 - Deluxe Soldering Iron 
SH -1 - Soldering Iron Stand 
ST -1 - Diagonal Pliers 
ST -2 - Long Nose Pliers 
ST-30 - Deluxe Wire Stripper 
SE -1 - Solder Ease Kit 
ND -3 - 3 pc. Nut Driver Set 
TL -8 - Precision Screw Drivers 
ST -5 - Screw Driver Slotted 3,16" 
ST -6 - Screw Driver #1 Phillips 
ET -10 - IC Puller 
SP -2 - Solder Pump 
ST -20 - Safety Goggles 
ST -9 - Pocket Screw Driver 
ST -4 - Solder Tube 
SW -3 - Solder Wick 

A professional technician service tool kit in a 

metal reinforced tool case with heavy -duty 
handle and locks. A removable pallet han- 
dles most of the tools listed with more room 
for tools and parts in the lower half. 

MX -9300 Four Functions in One 
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) 

imp $479.95 

Digital Multimeter 
Model M -1700 

$39.95 
11 functions including freq to 20MHz, 
cap to 20pF. Meets UL -1244 safety 
specs. 

Kit Corner 
over 100 kits available 

PT-223K 
51 5.95 

Phone kit 
with 
train- 
ing 
course. 

Fiber Optics 
Technology 

with training course 
Model FO -30K 

$1995 
Model AM /FM -108K 
Transistor Radio Kit 

with training course 

$29.95 

M -1005K 
Compact 

Multimeter 
KIt 

19.95 
6 Functions 
8 Transistor 

Test 

WE WILL NOT BE UNDERSOLD 
UPS SHIPPING: 48 STATES 5% 

OTHERS CALL FOR DETAILS 
IL Residents add 8% Sales Tax 

Model XP -581 
4 Fully Regulated DC Power Supplies in One Unit 
4 DC voltages: 3 fixed - +5V @ 3A, +12V @ 1A, -12V @ 1A 

1 Variable - 2.5 - 20V r1 2A 

$85 
Fluke Multimeters 

70 Series 80 Series 
Model 7011 $69.95 Model 83 $235.00 
Model 7311 $97.50 Model 85 $269.00 
Model 7511 $135.00 Model 87 $289.00 
Model 7711 $154.95 
Model7911 $175.00 

B &K Precision Multimeters 
Model 391 $159.00 Model 388A $99.00 
Model 390 $139.00 Model 2707 $79.00 
Model 389 $109.00 Model 2860A$85.00 

Model M -6100 
Programmable DMM 

Includes FREE Computer Interface 
and FREE Software 

Analog Bar Graph 
Large 3 3/4" LCD Display 
Menu Driven 
Triple Display 
RS -232 Interface 
True RMS 
9 Basic Functions including cap. & freq. 
Auto Power Off 
Easy -to -use 

$125 
C &S SALES, INC. 

150 W. CARPENTER AVENUE 
KW] WHEELING, IL 60090 l J 

FAX: (847) 520-9904 (847) 541-0710 
http: / /www.elenco.com /cs_sales/ 

15 DAY MONEY BACK 
GUARANTEE 

FULL FACTORY WARRANTY 
lliutl cUIIIFCr TO CHANGE WITHOUT NOTICE 

CIRCLE 308 ON FREE INFORMATION CARD 
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FREE PROBES 
WITH ALL 
SCOPES 

B &K Precision 
Scopes 

60MHz ANALOG WITH DIGITAL STORAGE 
Model 2560 :=,::(°'"d". 

21Y rear end dupe 
101haq Pre 
...PIN (r 00.0.) 
Prints Ns Re Pio Darr 
to any MPßI plotter 

$1995 
20MHz ANALOG WITH DIGITAL STORAGE 

2111,12 analog 
_OMS s Sanar,Oÿ 

t 

2N rmanctry per allot.. 
Model 2522A 

w1rsrnre 

$869.95 

100MHz THREE -TRACE 
Model 2190A s, °n 

Dual tale 
signal dala, 

Lase 

$1379.95 

60MHz DUAL -TRACE 
Model 2160A áF;ß - sinn 

0na1 te,,. tra=,. 

motto-displays s,gpa s nte 

Component 

949.95 
40MHz DUAL -TRACE 

Model 1541C 
In, cltvlsaa 10115111/1, 

Singled Sweetl 

, 
'w 9 Is un 

tied in 
Cun.ponenl teste, 

$695 
60MHz, CURSORS & READOUTS, DUAL TIME BASE 

Model 2260 'cW6O15 
veme 

al ranges anea, ,ne ease 
,ages 

d 
, Lire w de 

Signal delay lane 
2 synal uno- 

sngle sweet, 

$1225 
20MHz DUAL -TRACE 

Model 2120 - 2 Year Warranty 

Special $389.95 
Model 2125 with delayed sweep 

$539.95 
mv,d,vls,on sene,uvuy 

AUTOMOW triggered sweep upeaeoe 
AC. TVH. TVV end line coupling 
Calibrated 19 step erne -bese wah it o 

magnifier 
Compact low -profile design 

OSCILLOSCOPES 
Lowest Prices of the Year! 

ALL OR WRITE FO -` 
A FREE 60 PAGE 

CATALOG! 

Quality Scopes by Elenco 

60MHz 40MHz 
DS-603 1350 S-1345 $569 
Analog / Digital Storage 
20MS /s Sampling Rate 

S -1360 $749 
Analog with Delayed Sweep 

nuntnmrairr 

Analog with Delayed Sweep 

S -1340 $475 
Analog 

2 Year 
Warranty 

25 /30MHz 
DS -303 $1095 
Analog / Digital Storage 

S -1330 $439 
25MHz Analog 
Delayed Sweep 

S -1325 $325 
25MHz Analog 

EOSCILLOSCOPE SELECTION CHART 

ANALOG 
Model Bandwidth Sensitivity No. of Sweep Rate Delayed Video Component Beam lime 

MHz (max) Channels Max ns /div Sweep Sync Tester Find Base 
S- 1360 60 1mV /div 2 1Ons /div Yes Yes Yes Yes 2 
S- 1345 40 1mV /div 2 1Ons /div Yes Yes Yes Yes 2 
S- 1340 40 1mV /div 2 Ions /div No Yes No No 1 

S-1330 25 1mV /div 2 1Ons /div Yes Yes Yes Yes 2 
S -1325 25 1mV /dlv 2 1Ons /div No Yes No No 1 

DIGITAL STORAGE 
Model Bandwidth Analog No. of Sampling Memory internally Pretrigger Output 

MHz Sen (max) Channels Rate Channel Backed Up % 
DS -303 30 lmV /div 2 20MS /S 2K Yes 0, 25, 50, 75 RS232 

1mV /div 2 20MS /S 2K Yes 0, 25, 50, 75 RS232 

[I 

Affordable Spectru 
Analyzers by B &K 

500MHz Series 1.05GHz Series 
Model 2615 - $1595 Model 2625 - $2395 
Model 2620 w tracking Model 2630 w tracking 
generator - $1895 generator - $2995 

l,- 

f,1 ':47r1 

.4... AT PRICES THIS LOW THEY'LL BE GONE 
F HITACHI SCOPES 9s,, 

Inventory Reduction Sale 
Lowest Prices of the Decade! 

V-209 - 20MHz Battery Operated V-695 - 60MHz w/ Cursors 
Was $1505, NOW $1095 Save $410 Was $1815, NOW $1395 Save $420 

V-422 - 40MHz Was $965, V -1065A - 100MHz w/ Cursors 
NOW $785 Save $200 Was $2139, NOW $1565 Save $574 

V -525 - 10MHz w/ Cursors V -1560 - 100MHz Was $1790, 
Was $1355, NOW $955 Save $400 NOW $1490 Save $300 

V -552 - 50MHZ Was $1195, V -1565 - 100MHz w/ Cursors 
NOW $850 Save $345 Was $1960, NOW $1595 Save $385 

V -555 - 50MHz w/ Cursors 
Was $1375, NOW $978 Save $400 V-252 - 20MHz $419 

WE WILL NOT BE UNDERSOLD C &S SALES, INC. 
UPS SHIPPING: 48 STATES 5% 
OTHERS CALL FOR DETAILS 
IL Residents Add 8% Tax 

150 W. CARPENTER AVENUE 
WHEELING, IL 60090 

FAX: (847) 520-9904 (847) 541-0710 
http://www.elenco.corn/cs_sales/ 

Fluke Scopemeters 

15 DAY MONEY BACK 
GUARANTEE 

FULL FACTORY WARRANTY 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

CIRCLE 308 ON FREE INFORMATION CARD 
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 PRODUCT ENGINEERING 

FIRMWARE DEVELOPMENT 

fl»QUAL,T y is OUR 
CAPITAL çONCERN y 

Complete On Site 
Electrical Engineering Lab 

REVERSE ENGINEERING 

RF CIRCUIT DESIGN & MANUFACTURING 

MICRO CONTROLLER & EPROM HARDWARE & SOFTWARE DEVELOPMENT 

From Auto -Routing to CNC Routing to Electronic Assemblies.. . 

Capital Electronics is Your Best Route For Printed Circuit Boards. 

DESIGN/LAYOUT 
CAD LAYOUT SERVICES 
COMPATIBLE WITH ALMOST 
ALL CAD SYSTEMS 
FROM SCHEMATICS OR 

SAMPLE PCB's 
PHOTOPLOTTING SERVICES 
28,800 BAUDE MODEM 

PRINTED CIRCUIT BOARDS 
SINGLE & DOUBLE SIDED 

MULTI -LAYER & FLEXIBLE PCB's 
FROM QUICK TURN PROTOTYPES 
TO SCHEDULED PRODUCTION RUNS 

FINE LINES, SMT 
ELECTRICAL TESTING 
PRECIOUS METAL PLATING 

For Quick & Competitive Pricing or More Information, 
Please Call Us Today! 

852 Foster Avenue Bensenville, IL 60106 

(708) 350-9510 
Fax (708) 350 -9760 Modem (708) 350 -9761 

ASSEMBLY SERVICES 
FAST TURN BOARD STUFFING 
WIRE HARNESSES 
WAVE SOLDERING 
ACQUISITION OF PARTS 
FINAL TESTING 
TURNKEY SERVICES 
CUSTOM ENCLOSURES 

Internet AccesI: 
For Automated Info Response: 

INF0@capital-elec.com 
E -Mail: Quotetcapital- elec.com 

Web Access: http: / /www.capital- elec.com 

CIRCLE 332 ON FREE INFORMATION CARD 

Radiotelephone - Radiotelegraph Fcc Commercial 
License 

Why Take Chances? 
Discover how easy it is to pass the exams. 

I Study with the most current materials available. Our I 

Homestudy Guides, Audio, Video or PC "Q &A" disks I 

make it so fast, easy and inexpensive. No college or 
I experience needed. The new commercial FCC exams 

have been revised, covering updated Aviation, Marine, 
Radar, Microwave, New Rules & Regs, Digital I 

I Circuitry & more.We feature the Popular "Complete 
Electronic Career Guide ". 1000's of satisfied customers 

I Guarantee to pass or money back. Newest Q &A pools. 
Send for FREE DETAILS or call 

1- 800 -800 -7588 
WPT Publications 

4701 N.E. 47th St. I 

Vancouver, WA 98661 I 

Name I 

Address I 

I I 

City 
I 

124 L 

St._ Zip 

1- 800 -800 -7588 

III". o . -.- . . 
RELAYS LIGHTS MOTORS M EA MLR RE 

TEMPERATURE PRESSURE LIGHT LEVELS HUMIDITY 

1%11 P ILA T 
SWITCH POSITIONS THERMOSTATS LIQUID LEVELS 

MODEL 30 $79 

Daa nna Kaea' 

MODEL 45 $189 

... as= sITERMCa 
. 

UNIS otaw t /oTp 

Nt 
i ITT - 

TO UR 

8 Ol I 

{ANALOG INPUTS 

2 ANALOG OUTPUTS 

2 CDUNttU -24 SIT 

MODEL 100 $279 
an toe mts A/s 

pN1 
4 ANALOG armors 
3 1M 
K mama /o 

MODEL 60 $179 

a 241011. MIAYS 

NNW I/O 
AAI RR 

MODEL 40 S99 MODEL 70 $239 
. Rican mural 

28 LINES METAL I/O 
S ANALOG INPUTS 

PIMA OUTPUT 

OPTIONAL 12 1111 A/ 

1S MT sie 
S.= DIGIT 

UP TO SG IMP /SIC 

J 
Pi EEO A CUSTOM PCB? TRY liS_ 

PHONE 608- 643 -8599 FAX 608 -643 -6754 
816 SL I*TEENTH STREETAIRIE DU SAC, WIfCWnaü1heirt 
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Synthesized 
FM Stereo 

Transmitter 
CI! 

"-.., . . 

Microprocessor controlled for easy freq 
programming using DIP switches, no drift, your signal is rock 
solid all the time lust like the commercial stations. Audio quality 
is excellent, connect to the line output of any CD player, tape 
deck or mike mixer and you're on -the -air. Foreign buyers will 
appreciate the high power output capability of the FM -25; many 
Caribbean folks use a single FM -25 to cover the whole island! 
New, improved, clean and hum -free runs on either 12 VDC or 
120 VAC. Kit comes complete with case set, whip antenna, 120 
VAC power adapter - easy one evening assembly. 

FM-25, Synthesized FM Stereo Transmitter Kit $129.95 

Tunable FM 
Stereo 

Transmitter 
A lower cost alternative to our high performance transmitters. 
Offers great value, tunable over the 88 -108 MHz FM broadcast 
band, plenty of power and our manual goes into great detail out- 
lining aspects of antennas, transmitting range and the FCC rules 
and regulations. Connects to any cassette deck, CD player or 
Mixer and you're on- the -air, you'll be amazed at the exceptional 
audio quality! Runs on internal 9V battery or external power from 
5 to 15 VDC, or optional 120 VAC adapter. Add our matching 
case and whip antenna set for a nice finished look. 

FM -10A, Tunable FM Stereo Transmitter Kit $34.95 
CFM, Matching Case and Antenna Set $14.95 

RF Power 
Booster 

Amplifier 
Add some serious muscle to your signal, boost power up to 1 

watt over a frequency range of 100 KHz to over 1000 MHz! 
Use as a lab amp for signal generators, plus many foreign 
employ the LPA -1 to boost the power of their FM Stereo trans- 
mitters, providing radio service through an entire town. Power 
required: 12 to 15 volts DC at 250mA, gain of 3848 at 10 MHz, 
10 dB at 1000 MHz. For a neat, professionally finished look, add 
the optional matching case set. 

LPA -1, Power Booster Amplifier Kit $39.95 

CLPA, Matching Case Set for LPA1 Kit $14.95 
LPA1WT, Fully Wired LPA -1 with Case $99.95 

Micro FM 
Wireless Mike 

World's smallest FM transmitter. Size of a sugar cube! Uses 
SMT (Surface Mount Technology) devices and mini electret con- 
denser microphone, even the battery is included. We give you 
two complete sets of SMT parts to allow for any errors or 
mishaps -build it carefully and you've got extra SMT parts to 
build another! Audio quality and pick -up is unbelievable, trans- 
mission range up to 300 feet, tunable to anywhere in standard 
FM band 88 to108 MHz. 7/8"w z 3/8 "h x 3/411 
FM-5 Micro FM Wireless Mike Kit $19.95 

Super Pro FM Stereo 
Radio Transmitter 

A truly professional 
frequency synthe- 

sized FM Stereo 
transmitter station in 

one easy to use, 
handsome cabinet. 
Most radio stations 
require a whole 
equipment rack to 
hold all the features 

we've packed into the FM -100. Set frequency easily with the 
Up/Down freq buttons and the big LED digital display. Plus 
there's input low pass filtering that gives great sound no matter 
what the source (no more squeals or swishing sounds from cheap 
CD player inputs!) Peak limiters for maximum 'punch' in your 
audio - without over modulation, LED bargraph meters for easy 
setting of audio levels and a built -in mixer with mike and line level 
inputs. Churches, drive -ins, schools and colleges find the FM -100 
to be the answer to their transmitting needs, you will too. No one 
offers all these features at this price! Kit includes sharp looking 
metal cabinet, whip antenna and 120 volt AC adapter. Also runs 
on 12 volts DC. 

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 slipped outside the 
USA, or within the US if accompanied by a signed statement that 
the unit will be exported. 

FM-100, Professional FM Stereo Transmitter Kit $299.95 
FM100WT, Fully Wired High Power FM -100 $429.95 

Speech 
Descrambler 
Scrambler 

Decode all that gibberish! This is the 
popular descrambler / scrambler that you've read about in all the 
Scanner and Electronic magazines. The technology used is 

known as speech inversion which is compatible with most cord- 
less phones and many police department systems, hook it up to 
scanner speaker terminals and you're in business. Easily config- 
ured for any use: mike, line level and speaker output/inputs are 
provided. Also communicate in total privacy over telephone or 
radio, lull duplex operation - 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, 
RCA phono type jacks. Our matching case set adds a super nice 
professional look to your kit. 

SS -70A, Speech DescramblerlScrambler Kit $39.95 

CSS, Custom Matching Case and Knob Set $14.95 

SS70AWT, Fully Wired SS -70A with Case $79.95 
AC12-5, 12 Volt DC Wall Plug Adapter $9.95 

Crystal 
Controlled 
Wireless 

Mike 
Super stable, drift free, not affected by temperature, metal or 
your body! Frequency is set by a crystal in the 2 meter Ham 
band of 146.535 MHz, easily picked up on any scanner radio or 
2 meter rig. Changing the crystal to put frequency anywhere in 
the 140 to 160 MHz range -crystals cost only five or six dollars. 
Sensitive electret condensor mike picks up whispers anywhere 
in a room and transmit up to 1/4 mile. Powered by 3 volt Lithium 
or pair of watch batteries which are included. Uses the latest in 
SMT surface mount parts and we even include a few extras in 

case you sneeze and Icose a part! 

FM-6, Crystal Controlled FM Wireless Mike Kit $39.95 

FM-6WT Fully Wired FM-6 $69.95 

Call for our Free Catalog ! 

Tone -Grabber 
Touch Tone 
Decoder / 

Reader Dialed phone numbers, 
repeater codes, control 
codes, anywhere touch - 

tones are used, your TG -1 will decode and store any number it 

hears. A simple hook -up to any radio speaker or phone line is all 
that is required, and since the TG -1 uses a central office quality 
decoder and microprocessor, it will decode digits at virtually any 
speed! A 256 digit non -volatile memory stores numbers for 100 
years - even with the power fumed off, and an 8 digit LED display 
allows you to scroll through anywhere in memory. To make it easy 
to pick out numbers and codes, a dash is inserted between any 
group or set of nunters that were decoded more than 2 seconds 
apart. The-TG-1 runs from any 7 to 15 volt DC er source and 
is both voltage regulated and crystal controlled for the ultimate in 
stability. For stand -alone use add our matching case set for a 
clean, professionally finished project. We have a TG -1 connected 
up here at the Ramsey factory on the FM radio. It's fun to see the 
phone numbers that are dialed on the morning radio show! 
Although the TG -1 requires less than an evening to assemble 
(and is fun to build, too!), we offer the TG -1 fully wired and tested 
in matching case for a special price. 
TG-1, Tone Grabber Kit $99.95 

lfy" 
CTG Matching Case Set for TG-1 Kit $14.95 
TG -1WT, FuWired Tone Grabber with Case $149.95 
AC12.5,12 Volt DC Wall Plug Adapter $9.95 

Super small, high quality 
fully assembled B is W 

CCD TV camera the size 

Mini - Peeper 
Micro Video 

Camera 

of an ice cube! Provides excellent pictures in low light (2 lux), or 

use our IR -1 Infra -Red light source to invisibly illuminate an 
entire room on a pitch black night! Imagine the r r, sibilities... 
build it into a smoke detector, wall clock, lamp. r . r . radio. 
Exact same camera that's in big buck detective catalogues and 
stores. Kit includes: fully assembled CCD camera module, con- 
nectors, interlace PC board kit with proper voltage regulation 
and filtering, hook -up details, even a mini microphone for sensi- 
tive sound! Two models available: Wide Angle Lens 3.6mmn2, 
adjustable focus lens, 92 degree view; Pinhole Lens 5.5mm/f4.5. 
60 degree view. The Pinhole Lens is physically much flatter and 
provides even greater depth of focus. The camera itself is 1.2" 

square. The Wide Angle Lens is about 1" long, Pinhole Lens 
about 1/2 ", interface PC board is 1" x 2" and uses RCA jacks for 
easy hook -up to VCRs, Ns or cable runs. Power required is 9 

to 14 VDC @ 150 mA. Resolution: 380 x 350 lines. Instruction 
manual contains ideas on mounting and disguising the Mini - 
Peeper along with info on adding one of our TV Transmitter has 
(such as the MTV -7 unit below) for wireless transmission! 

MP -1, Wide Angle Lens CCD TV Camera Outfit $169.95 

MP1PH, Pin-Hole Lens CCD TV Came a Outfit $1tì9.95 

MicroStation 
Synthesized 

UHF TV 
Transmitter 

Now you can be in the same league as James Bond. This 
transmitter is so small that it can fit into a pack of cigarettes - 

even including a CCD TV camera and battery! Model airplane 
enthusiasts put the MTV -7A into airplanes for a dynamite view 
from the cockpit, and the MTV-7A is the transmitter of choice for 
balloon launches. Transmitter features synthesized, crystal con- 
trolled operation for drift-free transmission of both audio and 
video on your choice of frequencies: Standard UHF TV Channel 
52 (which should only be used outside of the USA to avoid vio- 
lating FCC rules), and 439.25 MHz or 911.25 MHz which are in 

the amateur ham bands. The 439.25 MHz unit has the nifty 
advantage of being able to be received on a regular 'cable- 
ready' TV set tuned to Cable channel 68, or use our ATV -74 
converter and receive it on regular TV channel 3. The 911.25 
MHz unit is suited for applications where reception on a regular 
TV is not desired, an ATV -79 must be used for operation. The 
MTV -7A's output power is almost 100 mW, so transmitting range 
is pretty much 'line -of- sight' which can mean many miles The 
MTV -7A accepts standard black and white or color video and 
has its own, on- board, sensitive electret micorphone. The MTV - 
7A is available in kit form or fully wired and tested. Since the 
latest in SMT (Surface Mount Technology) is used to provide for 
the smallest possible size, the kit version is recommended for 
experienced builders only. Runs on 12 VDC @ 150 mA and 
includes a regulated power source for a CCD camera. 

MTV -7A, UHF TV Channel 52 Transmitter Kit $159.95 

MTV-7AWT, Fully Wired Channel 52 Transmitter $249.95 

MN -7A4, 439.25 MHz TV Transmitter Kit $159.95 

MN7A4WT, Fully Wired 439.25 MHz Transmitter $249.95 

MN -7A9, 911.25 MHz N Transmitter Kit $179.95 

MTV- 7A9WT, Fully Wired 911.25 MHz Transmitter $269.95 

ATV-74, 439.25 MHz Converter Kit $159.95 

ATV-74WT, Fully Wired 439.25 MHz Converter $249.95 

AN -79, 911.25 MHz Converter Kit $179.95 

ATV-79WT, Fully Wired 911.25 MHz Converter $269.95 

RAMSEY ELECTRONICS, INC. 
793 Canning Parkway 

Victor, NY 14564 

Order Toll -free: 1- 800 -446 -2295 
Sorry, no tech info or order status at this number 

Technical Info, Order Status 
Call Factory direct: (716) 924 -4560 

DI1CW ER 

ORDERING INFO: Satisfaction Guaranteed. Examine for 10 days, if not 

pleased, return in original form for refund. had 54.95 for shipping, han- 

dling and insurance. Orders under 520, add 53.00. NY residents add 7% 

sales tax. Sorry, no CODs. Foreign orders, add 20% for surface mail or 

use credit card and specify shipping method. 
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www.americanradiohistory.com

www.americanradiohistory.com


126 

WOW 

Cellular Extensions 
from 

"THE CELLULAR EXPERTS" 
Motorola 3 Watt Bag from $225. 
Nec P120 12oz. Portable $299. 

--' Motorola PT 550 10oz. "Flip" Phone $399. 

Others available, buy new from us, or send us your phone. 
Get a second or third phone with no additional monthly charges! 

Motorola, NEC, Panasonic, Audiovox and many others! 

Fax Back Hotline, For 24hr. info. call from your FAX (714) 581 -7460 or call <800)457 -4 5 5 6 
Nationwide paging available. C.G.C. Dealer inquires welcome. 

Moue Up to the Ultimate in Robotic l(its. 

MOON WALKER 

OWl's "Next Generation" of 

affordable, rugged Robot Kits 

challenge the enthusiast to solder 

circuit boards and mechanically 

assemble. 

Visit our homepage @ 

http: / /www.owirobot.com 

LINE TRACKER 

Each OWIKIT also incorporates the 

basic principles of robotic experiments, 

sensing and locomotion, guaranteeing 

an exciting, hands -on adventure of 

knowledge and fun! 

But remember! OWI is the recognized 

founder and leader in Educational 

Robot Kits. ACCEPT NO IMITATIONS. 

NEW 
ROBOT.TECH.CURR. MV -RTC Teacher's Manual 158 Pg. Book 74.95 

ELECTRO- MAGNETIC TRAIN 14.95 

S-CARGO OWI.936K Sound Sensor 47 Pg. Book 29.95 

WAO H OWI.961 K Programmable - Graphic 59 Pg. Book 69.95 

SPIDER OWI.962K Infrared Sensor 49 Pg. Book 49.95 

LINE TRACKER OWI.963K Infrared Sensor 48 Pg. Book 49.95 

MANTA OWI.966K Sound / Touch Sensor 44 Pg. Book 29.95 

MOON WALKER OWI-989K Solar Sensor 10 Pg. Book 34.95 

EK 
ELEKIT 

1160 Mahalo Place, Suite B 

Rancho Dominguez, CA 

90220 -5443 

(310) 638 -7970 
Fax: (310) 638 -8347 

VISA 

War M -F. Sara. -4pa.PIT 

CIRCLE 322 ON FREE INFORMATION CARD 

,- s 
8G 1 

ACCESS4DRIES 
WE SPECIAUZE IN 

Laser and Laser 
Related Surplus 

Inventory 

Complete Systems 
Plasma Tubes 
Power Supplies 

Visible VR 

Complete Modules 
Collimating Optics 
Drive Circuits 

Books 
Optics 
Electro- 
Optics 

We want your Laser related surplus 
items. Call or Fax us today for a 
quote! 

ìlERcDi tHa--1IE 
11115zRunEnTS 

P 0 Box 1724 
5035 N. 55th Ave. #5 
Glendale, AZ 85301 

Phone: 602 -934 -9387 
Fax: 602 -934 -9482 

L TTP:IANW W,MI-LASERS.COM j 
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TURN YOUR PC INTO A 
DIGITAL STORAGE 

OSCILLOSCOPE! 
The PC- 
MuRiScope 
by mission 
technolocy 

_ natured 
in May '96 
Electronics 

Now! 

above: actual scope screen on PC 

$399+ SM.VisaIMC /Check. 

Dual channel; up to 20Ms/sec sampling; 2Mhz ana- 
log bandwidth; install thru PC parallel port; easy 
Windows interface; strip chart recdr /spectrum ana- 
lyzer modes; ext. trig. +$40; VB source code +$99 

AMAZE ELECTRONICS CO. 
Tel: 800-996-2008 Fax: 408-996-036V 

http: / /www.hooked.net /users /amaze 
or email: amaze @hooked.net 

CHALLENGER SYSTEM 
33- Channel 52dB+ Gain 
Complete Grid $265 
Five Year Warranty 
FREE SHIPPING 

Qualit Microwave TV S stems 
WIRELESS CABLE - ITFS - MMDS 
ATV - INTERNATIONAL - S -BAND 
Amplifiers Antennas Books Components 
Filters Systems Video Products 

RF Frequency 1990 - 2700 MHz 
Cable Ready - VHF - UHF Outputs 
SASE For "FREE" Catalog or Send $1 

PHILLIPS -TECH ELECTRONICS 
PO Box 8533 Scottsdale, AZ 85252 
ORDER LINE 800 -880 -MMDS 
CATALOG / INFO 602- 947 -7700 
FAX LINE 602- 947 -7799 
Visa M/C Amx Disc COD's Ot Pricin 
CIRCLE 310 ON FREE INFORMATION CARD 

Restores Horizontal and Vertical 
Sync Lines from Distorted 
Analogue Video Formats 

For Free Information Package on (ompleted Units and Pricing 

Aft Call Toll Free 
1 -800- 236 -5778 

R.C. Distributing PO Box 552 South Bend, IN 46624 

CELLULAR PROGRAMMERS! 

COPYCAT MOTOROLA CELLULAR PROGRAMMER: 
program any Motorola Phone up to 951C. Complete 

Assembly: $999 

COPYCAT KIT ONLY (unassembled complete with 
instructions): $750 

ERICSON CLIP (program through the keypad): $350 

OKI 900 modified (up to 5 numbers programmed 
in): $400 

OKI CHIP only: $75 
Also different programs available for all brands! 
FOR DEALERS ONLY MASTER FILES AVAILABLE 

DISCOUNT FOR QUANTITIES. 

PH: 718-575-1474 718-768-4963 
Fax: 718-369-3989 

E MAIL: 104170.3043 @COMPUSERVE.COM 

CABLE TV CONVERTERS 
Equipment & Accessories 

Wholesalers Welcome 

Call C &D ELECTRONICS 
1- 800 -310 -1153 M -F 10a -8p 

quality \kwäl - st - e \ noun 

- An inherent and essential feature or element: 
exhibiting a degree of excellence and superiority. 
syn. see Mouser Electronics 

Call for your 
FREE 332 

page catalog 
TODAY! 

67,092 Products 

126 Manufacturers 

All Orders Ship Same Day 

Passive Components Semiconductors 
Electromechanical Connectors /Cable 
Surface Mount and Through Hole 

MOUSER 
ELECTRON ICS 

w 800 -346 -6873 
FAX: 817- 483 -0931 

http: / /www.mouser.com 
sales@mouser.com 

958 North Main St., Marsfield, TX 76063 
f, 
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PC -Based 
6MHz Sweep /Function Generator 

$549 
O Wide frequency range from 0.2Hz to 6 MHz 
o Sine, square. triangular output waveforms 

plus sweep function 
o 3 operating modes: sweep, gated burst and 

voltage control frequency 
o Designed and made in USA 

Turn your PC into a test station with : 

Dual 100 MHz Universal Counter $399 
60 MHz Digital Storage Scope $749 
100 MHz Digital Storage Scope $999 

/NS ENTS TRUM TC_ _. : 
Tel: (909) 622-2006 
Fax:(909) 622-7778 
http.//www.tcinst.com 

We 

do OEM 

Distributors wanted 

Cable TV 
Descramblers 
Converters * Filters * Accessories 

30 day Free Tnol - NO RISK, Free 
Unbeatable wholesale prices! Catalog 
Affordable extended warranty 

1 Year Warranty on all products 

Credit Cards Welcome! 

1- 800 -379 -3976 
Prices starting 
as low as $99! 

New Surveillance Devices ! 
Seek. Nam Ultra miniature video cerneras hidden in smoke ,d Tab's Clock alarm or alarm Gode - your choice. Wide field of New 
WINO Cart.ros and super .1 lux low light sensicdty! Undetectable! 

SC -800 TC -70 High quality 8/W with 420 !Ines of 
resolution for ultra sharp images. 
I7 't 

o ara 
output 

$219.95 ea. Ndeda. 
Best price on surveillance cameras anywhere! 

s 

Telephone; rronsmal r KR hidd.n In dual modwa, adapta, 
Transmits both sides of conversation to any RA radio up to 1/4 
mile.- SnaWtir technology Uses phone line for and 
also . r Goes completely unnauced. íwioo $25.9 

High quaity cassette deck plugs 

tt directly into telephone lack! Records up to 
1e hours of 

starts and 
stop on a 

MR- ` Recording starts and saps eutomatkely when 

12 Maur prrneisused'Visa /MC (214)255 -7490 1.I.phan. $99.95 Fee Semor! Check/Morey odes <he ecspted 

Seymor -Radix Inc. Box 166055 -N Irving,TX 75016 
Now pu can visa us en the Internet at http: //www.nhy.net/fame /sr/ 

ABC ELECTRONICS 315 7TH AVE N. MPLS. MN. 55401 
(612)332 -2378 FAX (612)332 -8481 30 DAY WARRANTY 
WE BUY TEST EQUIPMENT AND COMPONENTS. 
TEK 7A13 DIFFERENTIAL COMPARATOR $150.00 TEK 7815 1 GHZ DELAYING TIME BASE $250.00 
TEK 7A16P PROG.200MHZ VERTAMPLIFIER $7500 TEK 7B50A 150 MHZ TIME BASE $75.00 
TEK 7A17 ISO MHZ SINGLE TRACE AMPLIFIER 
TEK 7A18 75 MHZ DUAL TRACE AMPLIFIER 
TEK 7A19 600 MHZ SINGLE TRACE AMPLIFIER 
TEK 7A22 DIFFERENTIAL AMPLIFIER 
TEK 7A24 400 MHZ DUAL TRACE AMPLIFIER 
TEK 7A26 200 MHZ DUAL TRACE AMPLIFIER 
TEK 71711 DIGITAL DELAY UNIT 
TEK 7D12 A/D CONVERTER MAINFRAME 
TEK :1213 DIGITAL MULíiMETHR 
TEK 7MI1 DUAL 50 OHM DELAY LINE 
TEK 7M13 
TEK 7511 SAMPLING PLUG IN 
TEK 7512 GENERAL PURPOSE SAMPLER 
TEK 7814 l GHZ SAMPLING PLUG IN 
TEK PS5010 PROG.TRIPLE POWER SUPPLY 
TEK 485 350 MHZ PORTABLE SCOPE 
KEITHLEY 480 PICOAMMETER 
LEADER LB0516 IOOMHZ OSCILLOSCOPE 
GENRAD 1657 RLC BRIDGE 
SENCOR LC53 CAP -IND. METER 
FLUKE 8505A 6.5 DIGIT DMM 
TEK DAS9100 WITH PROBES 
TEK 71720 PROGRAMABLE DIGTTZER 
FLUKE 343A DC VOLTAGE CALIBRATOR 
TEK 453 50 MHZ OSCILLOSCOPE 
AVCOM PSA -35A SPECTRUM ANALYZER 
SENCORE LC53 CAP -IND. METER 
EMI SCR300 -3 POWER SUPPLY 
HP 141T/8553B/8552B SPECTRUM ANALYZER 

$50.00 
$50.00 
$150.00 
$200.00 
$200.00 
$7500 
$50.00 
$50.00 
$50.00 
$100.00 
550.00 
$200.00 
$350.00 
$350.00 
$250.00 
$600.00 
5300.00 
5300.00 
$750.00 
$400.00 
$250.00 
$75000 
$500.00 
$750.00 
$200.00 
$1000.00 
$400.00 
$300.00 
SI 500.00 

TEK 7B52 DUAL TIME BASE $75.00 
TEK 7853 100 MHZ DUAL TIME BASE $75.00 
TEK 7870 200 MHZ TIME BASE 175.00 
TEK 7871 DELAYING TIME BASE $75.00 
TEK 7880 400 MHZ DELAYED TIME BASE $100.00 
TEK 71385 400 MHZ DELAYING TIME BASE $125.00 
TEK 7B90P PROGAMABLE TIME BASE $200.00 
TEK 7B92A 500 MHZ DELAYING TIME BASE $125.00 
TEK AM302 DIFFERENTIAL AMPLIFIER S75.00 

TEK MX50I0 MULTIFUNC.INTERFACE EXTEN. $200.00 
TEK 7834 400 MHZ STORAGE MAIN FRAME $400.00 
TEK 7844 400 MHZ MAIN FRAME 5400.00 
TEK 7854 400 MHZ DIGITAL STORAGE FRAME $500.00 
TEK 7904 500 MHZ MAIN FRAME $250.00 
TEK 7104 1GHZ FRAME WITH- $2750.00 

(7A29,7A29,7B10,7BI5 ) 

TEK 2235100MHZ OSCILLOSCOPE $650.00 
TEK 2246 100MHZ OSCILLOSCOPE $1200.00 
GENRAD 1658 RLC BRIDGE $900.00 
TEK 608 MONITOR $650.00 
TEK 577 DI/177 CURVE TRACER $1500.00 
HP 1651 LOGIC ANALYZER $1200.00 
HP 8012A PULSE GENERATOR $400.00 
BRADLEY 192 O -SCOPE CALIBRATOR $750.00 
TEK 475 200 MHZ OSCILLOSCOPE $500.00 
LEADER LB0516 100 MHZ OSCILLOSCOPE $300.00 
RACAL -DANA 1991 160 MHZ COUNTER $300.00 
TEK 608 MONITOR $650.00 
HP 8601 110 MHZ SWEEP /SIGNAL GEN. $350.00 

Invest a stamp-Save a bundle 
For the price of a stamp, you can get the latest edition of the federal government's free 

Consumer Information Catalog, It lists more than 200 free or low-cost publications on federal 

benefits, jobs, health, housing, education, cars, and more. 

So stamp out ignorance with our free Catalog. Send your name and address to: 

Consumer Information Center, Department SB, Pueblo, Colorado 81009 

44* MULTI FREQUENCY CUBES! 

WIRELESS CABLE BOX TESTER 

EXTERNAL AND INTERNAL MULTI -FREQUENCY 

WORKS ON ALL MODELS: J " ",SA,PIONEER, 
ALSO FOR CFT 2200! 

WORKS EVERYWHERE. 

AUTOMATIC FREQUENCY FINDER! 

60 DAYS WARRANTY 

QUANTITY DISCOUNT AVAILABLE 

DEALERS WELCOME! 

PH: 718 -575 -1474 718.768 -4963 
Fax: 718-369-3989 

E MAIL: 104170.3043@COMPUSERVE.COM 
AMEX MO 8 COD 

Pocket cube is a test generator only 

CABLE TV CONVERTERS 

Equipment & Accessories 
Wholesalers Welcome 

Call C &D ELECTRONICS 
1- 800 -310 -1153 M -F 10a -8p 

SURVEILLANCE 
The Latest High Tech 

Professional Electronic Devices 
Our latest catalog offers a HUGE selection 
of surveillance, privacy devices including: 
hidden video equipment, electronic kits, 
telephone recording systems, touch tone 

decoders, scanners, telephone tap 
detectors, bug detectors, voice disguisers, 
telephone scramblers,locksmithing tools, 

and nurse Catalog $5.00. 

SPY ourl.Er 
P.O. Box 337, Buffalo, NY 14226 
(716) 691- 3476/(716) 695 -8660 
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Visit Polaris Ind. Web Site at: 
http: / /www.polarisusa.com 

Man Electronics inc 

WE HAVE IT ALL! 
Surveillance 
Infinity Transmitters 

FM Wireless lÌansmitter Kits 
Vehicle Tracking Systems 

Bug Detectors 
Caller I.D. 

Wired Mikes 
Telephone Register with Printer 

Long -play Recorders 
Shotgun Mikes 

Telephone Recording Adapters 
Alcohol Testers 

Telephone Scramblers 
Hidden Video Cameras 

Telephone Tap Detectors 
Drug Testers 

MUCH, MUCH, MUCH MORE. 

Our 27th Year! 
Small catalog FREE. 

Larger catalog send $5. 

Mail Order only. 
Visa, MasterCard and C.O.D. accepted. 

Inquire for dealers' prices. 

A.M.C. SALES, INC. 
193 Vaquero Dr. Boulder, CO 80303 

Mon. -Fri. 8 a.m. -5 p.m. Mtn. Time 

800 -926 -2488 
(303) 499 -5405 Fax (303) 494 -4924 

PHONE LINE 
MANAGER 
Better than Caller ID! 
This device detects an in- 7ii a 0 - - 
coming call. If you sub- IS E e si 
scribe to caller ID, the unit 

15 n oi will automatically receive 9. e and display the caller's 
telephone number. If not, 
the unit will ask the caller to enter their 
telephone or personal ID number. The 
device will then display and compare this 
telephone or personal ID number tc a 
memory bank of numbers that you've in- 
stalled. If the system finds a match your 
phone will ring. If the system does NOT 
find a match, the caller will be directed to 
leave a message. All messages are digi- 
tally recorded. No tape or answering ma- 
chine necessary. New, in factory cartons, 
with documentation. 
96U001 $59.95 each 

UHF LINEAR AMPLIFIER 
890 to 940 MHz. Gain: 17dB. Bias: 13V 
@ 100mA. Used in cellular communica- 
tions equipment. 
96V001 $14.95 each 
Send 2.00 for our Latest Cataloci! 

$4.00 Foreign. Refundable on First Order. 

ALLTRONICS 
2300 -D Zanker Road San Jose, CA 95131 
Voice (408) 943 -9773 Fax (408) 943 -977E 
World Wide Web: http: / /www.alltronics.com 

g On -Line Ordering: (408) 943 -0622 
14400- N- 8 -1 -24 Hrs 

Shipping Additional on All Orders.. 

RFT.FTG.PI4- Supers. 
Filters.FTG KIT's 
800- 716-3561 9 -7est 

ABLE TV 
DESCRAMBLERS 

We Carry A Full Line Of Premium Convert- 
ers And Descramblers Compatible With: 

Scientific Atlanta 
Systems 
Jerroldr" Systems 
TocomT" Systems 

. Zenithnl Systems 

. Pioneer" Systems 
SATISFACTION GUARANTEED 
OR YOUR MONEY BACK! 

BEST PRICES FREE CATALOG 
Please have the MAKE A MODEL X oT our full 
premium service cable box ready when 

your 
call? 

ALLSTAR ELECTRONICS 

800 -782 -7214 
HOURS: 9-6 M -F 10 -3 Sat EST 

ale not the Intent of Anster Electronics to defraud any pay TV 
operator. Anyone Implying theft of service will be denied 
assistance. All bond names am registered trademarks of their 
rNpacIVe owners & are used for relerwncs only 110-64 

Blvd.. #465, Forest Hale, NY 11375. NO NYS SALES! 

B 
IRVE&DROPPING is unbelievably widespread, Elect onic 
Devices with amazing capabilities can be monitoring your 
telephone and room setions RIGHT NOW! Are you 
eure you're safe? FREE CATALOG tells you fast! Ind aim 
Free Bonus details on fantastic opportunities now opon in 
Counter -Surveillance field. Exciting, immensely it sely inters ding 
and EXTREMELY profitable (up to 9250 hr) full /pert -time 
income. Call Nowl 

1 -800- 732 -5000 

Cable 
1 -800- 615 -9221 Aids 407- 998 -7883 

Orders Onl tnf rrmafirrn 

ssis Test 
Test Chips that !idly activate .Ierrnld,Tocnnf.7T.enifh. 
SA, Pioneer und more. Quick -Board installation' 
Prices from $5 to $49.95 ea. MC SPECIALTIES 
I Year Warranty! 
No FL Sales. Not for Ilse in cable ro. owned equip! For tern m' 

MICRO SIZE CCD VIDEO CAMERAS 
Wireless Models Available 
Color Board Cameras 
"Y" / "C" SVHS signal. 
Models to 600 Line Res. 
9V Battery Operation. 
Monitor in Darkness 
with IR Option. 
Can be plugged into 
any VCR or Monitor. 
Stealth /Covert Cameras. 
Low LUX /Low Noise. 
Low Power Consumption. 
Standard NTSC Output. 
Options: Lenses /Wireless/ 
Fiber Optics & More. 

Polaris Industries 
1 -800- 752 -3571 

MB-750UX (1,r5rr sq.) 
New Literature 
Available for 

Same Day All Models Shipping 
from Stock! 

VISA 

Ama r, can 
Expresa 

DISCSVER 

MB-750P (1.25t' sq.), 

141 West Wieuca Road Suite 300 Atlanta GA 30342 -3251 Tech Info: 404 -252 -3340 F `,,1 -252 -8929 
129 
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New! Surveillance, & 
PIC microcontroller, 

project kits. 
Most kits use surface mount 

technology. Among the kits are an 
ultra small wireless FM mic and our 

new phone transmitter SLeachTM 
All kits include our exclusive surfa" 

mount soldering guide 
Many kits under $20, call ! 

Pager Decoder 
Interface for your PC, 

Only $19.95+ S &H 
includes shareware software. 

We carry the TDA2005 
20W Power Amplifier IC. 

Great for auto alarm projects! 

Order 1- 800 -417 -6689 
Mon. - Fri. 9AM -5PM ET 
Visa, MC, Money Orders 

IEC. P O Box 52347, Knoxville TN 
37950 -2347 

Sorry, no refund for used kits 
Do not use these devices without authorization 

from your local officials. 
Prices subject to change. No TN sales 
This ad quotes cash discount pricing. 
Returns are subject to restocking fee. 

®1996 IEC 

CABLE CONVERTERS /DESCRAMBLERS 
* * * * SUPER BUYS * * * * 
* FULLY REFURBISHED UNITS * 

TOCOM * JERROLD- * SCIENTIFIC ATLANTA * PIONEER" 
WE SERVICE MOST PRIVATELY OWNED CABLE CONVERTERS" 

Phone (219) 935 -4128 p 
¡¡¡j j 

SORRR¡Y, NO INNDIA¡Nj A 
SSALESn ¡Yj n'q° -" 

UVlñl U o SORL' lrú ° L5L5 ° WOixiii 
1801 W. JEFFERSON ST., PLYMOUTH, IN 46563 

OUR POLICY: All products carry a two year warranty. Warranty covers parts and labor and return shipping. 

WARNING: Theft of cable services is a crime. National Cable will not knowingly defraud any pay TV 

operator and we will not assist any individual or company in doing the same. 

1000KHz to 1.00GHz 
Spectrum Analyzer System 
Up to 500MHz Span. Two bands. 

All the advantages of a Spectrum Analyzer at a very affordable 

price. Great for interference and signal hunting. RS232 connect 

for logging signals to disk. Real time display sweep outputs on 

any X,Y scope. Variable span and sweep rate. Marker function 

and selectable bandwidth. Demods in AM /NFM /WFM plus 

BFO for CW /SSB modes. For instant information use our fax 

back service at 317 849 8683, #405. Or, email Scanns@www.ace- 

coms.com . http: / /www.acecomms.com /Scanns. 

iwCAT1ON5 

Order Line: 1 888 445 7717 
10707 E. 106th, Fishers, IN 46038 International: 317 842 7115 

Fax 317849 8794 Email: Scanns@www.acecomms.com 
CIRCLE 289 ON FREE INFORMATION CARD 

LASERS 
Pen & Pointer in One 

Four Times Brighter 
Mont BlancTM Style Pen 

This laser pointer functions as a fine writing instrument and laser 

pointer all in one. The 650nm laser appeares four times brighter 
than standard laser pointers. Output power: 3.5 to 4.5 milliwatts. 
Includes batteries and gift box. One year warranty. 

Cat. #: LPPEN $57.00 

FREE CATALOG 
Helium -Neon 
Argon 
Semiconductor 

Ruby 
*Scanners 
Lightshow Equipment 

30 Day Satisfaction 
Guarantee. 

ar1cE 

A Midwest Laser Products Email: mlp@nIenx.com 

P.O. Box 262, Frankfort, IL 60423 VISA / MC Accepted 

Phone: (815) 464-0085 FAX: (815) 464 -0767 
Please include 57.50 S&H within US. IL res. add 7.75% sales tax. 

CONVERTERS & 
DI:S('R.1 N1131.E Rti 

TARGET ELECTRONICS 
(800) 995-1749 

We sell Test Chips! 
SIC, VISA, AE, (.0.1) 

DEALERS 
WELCOME! 

The Electronic Experimenter's Journal 
Irs part catalog, pal magazine and pat data book with kits, parts. 

plans, articles, and application notes. /'\ 
Ca for your FREE 
copy today today 

Debco Electronics 
4025 Edwards Rd. 

1 800 423 4499 Cincinnati, OH 45209 O J .7 

One match can burn 
3,o00,0tw trees. 

rin F 
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Basic Series 
MODEL DESCRIPTION REGULAR SALE 
VT201 Direct Current: Series circuits, Parallel Circuits. Ohm\ taw. 44.95 39.9.5 

how to use the DMM. 55 Minutes 
VT202 Alternating Current: The sine wave, coils, capacitors. 44.95 39.95 

transformers. 62 minutes 
VT-203 Semiconductors: Semiconductor theory, common diodes, 44.95 39.95 

transistor. switching devices. 57 Minutes 
V i 2(t4 Power Supplies: Rectifier circuits, filter circuits. 44.95 39.95 

regular circuits. troubleshooting. 56 Minutes. 
V1-205 .Amplifier: Amplifier basics, class A. class B, class C, 44.95 39.95 

operational amplifiers. 57 Minutes 
Oscillators: LC and RC oscillators, crystal oscillators, 44.95 39.95 
crystal ovens. 56 Minutes 

Electronic Training Videos From 
UCANDO 

Now you can learn from the same training vic:eos that are being used by tech- 
nical schools, the Army, Navy, Air Force, Coast Guard, CET's and industries 
all across the United States and around the world. Advancing your trouble- 
shooting 

" 
skills has never been easier, thanks to UCANDO's extraordinary 

video training library. These unique training videos will teach you more in 

less time as you watch theory come to life. Each video is approximately one 
hour long and comes complete with a student workbook. 

VT2tl6 

Other Popular Videos 
MODEL 
VT401 

vT4o2 

VT403 

VT404 

VT4(15 

VT406 

VT501 

VT502 

VT102 

VTI(13 

Digital Series 

10111 

MODEL DESCRIPTION REGULAR SAIE. 
VT30I Digital I: Digital basics, basic gates, binary notation, binary 

math, decimal notation. 54 Minutes 
44.95 39.95 

VT302 Digital 2: Octal notation, hexadecimal notation, flip -Clops, . 

counter circuits. 55 Minutes 
44.95 39.95 

VT303 Digital 3: Complement numbers, multiplexers, registers, 
decoder drivers, displays. 56 Minute; 

44.95 39.95 

VT304 Digital 4: R -2R DAC circuits, binary weighted no.s, slope 
circuits, S/A & flash circuits. 57 Minutes. 

44.95 39.95 

VT305 Digital 5: Memory devices, ROM, PROM, EPROM, 
EEPROM, SRAM, DRAM. MBM. 56 Minutes 

44.95 39.95 

VT306 Digital 6: The central processing uni:, input devices, 
output devices. 56 Minutes 

44.95 39.95 

DESCRIPTION 
AM Radio: Major stages of AM, signal conversion, 
signal detection. audio reproduction, AM stereo. 61 Minutes 
FM Radio Part I: Bandwidths, RF amplifier. mixer- oscillator, 
IF amplifier, limiter FM detector. 58 Minutes 
FM Radio Part 2: Frequency doubler. stereo demultiplexer, 
audio amp stages, digital data encoding /decoding. 58 Minutes 
'fV Part I, Intro to TV: Gain an overview of the television system 
and how the stages work together. 56 Minutes 
TV Part 2, The Front End: UHF -VHF tuning stages, automatic fine 
tuning, remote control. 58 Minutes 
TV Part 3. Audio: The sound strip. stereo TV, secondary audio 
programming. professional channels. 57 Minutes 
Understanding Fiber Optics: Basic fundamentals, cable design. 
connectors, couplers, splicing. 58 Minutes 
Laser Technology: Laser theory, types of lasers, applications, 
safety precautions. 57 Minutes 
Intro to VCR Repair: This video is designed for the serious 
technician. (workbook not available). 84 Minutes 
Learn How To Clean Your Own VCR: This video is not technical. 
but will save you money. (workbook not available). 32 Minutes 

REGULAR SALE 
44.95 39.95 

44.95 39.95 

44.95 39.95 

44.95 39.95 

44.95 39.95 

44.9:5 39.95 

44.9i 39.95 

44.93 39.95 

44.95 39.95 

29.95 25.95 

PRINT 
Products International t «0 :1) 8931 Brookville Road * Silver Spring, Maryland * 20910 

* Phone 800- 638 -2020 * Fax 800 -545 -0058 * email SMPRODINTL @AOL.com 

SAVE EVEN MORE! 
Buy any six videos for 
only $216.00. Order 

your UCANDO videos 
today! 

741 
A 

Ma lerCard 

Call for your free 84 page test instrument catalog today!!! 
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 Nintendo RCA Technics 

Panasonic Sanyo Toshiba 

Pioneer Sharp Zenith 

Quasar Sony and others!) 

132 

Fix It Yourself! 
-vv \iv vv- 

'4* Electronics Repair 
Manual 

io0.01ATosio0 -IC. 
y.[IM1C Rap. M.^pla,. 

CoM^.^ WnNusWp^' 

. 
It's easy, fast, and rewarding 
to repair it yourself with the 
Electronics Repair Manual! 

Hands -on, detailed, troubleshooting instructions 

"How to" primer for test equipment: oscilloscopes, 

frequency counters, video analyzers, etc. 

Schematic diagrams 

Trouble analysis flowcharts 

Preventive maintenance techniques 

Safety precaution checklists 

Comprehensive replacement parts list 

Directory of manufacturers 

(Leading Manufacturers Represented... 
Emerson 

Hitachi 

IBM 

NEC 

,/ Dozens of Fix -It- Yourself 
Projects for... 

CD Players Amplifiers 

VCRs Car Radios 

Televisions Home Appliances 

Camcorders AM /FM Tuners 

Computer Equipment Thermostats 

Fax Machines ...and more! 

Telephones 

Keep Your Skills Up -to -Date! 
The Electronics Repair Manual and the Modern Manual Electronics Manual will be a valuable reference for years to come. 

Supplements, each containing over 125 pages, add new repair projects, valuable insights into new technologies, diagnostic and 

repair techniques, electronics projects, and more schematic diagrams into your manual. lust $35 each for Electronics Repair 

and $49.50 each for Modern Electronics plus shipping and handling. Supplements are sent 4 -5 times a year and are fully 

guaranteed. Return any supplements you don't want within 30 -days and owe nothing. Cancel anytime. 

CIRCLE 311 ON FREE INFORMATION CARD 
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Electronics Fundamentals... 
Electronic Components and their Characteristics 

The Op -Amp Explained 

General Diagnostic Techniques 

...plus much more! y) 

Build It Yourself! 
vv 

The Modern 
Electronics 
Manual' 

A practical 

reference manual on 

electronics technology 
odgy 

Expand your 
knowledge while 
sharpening your 
skills! 

ns of Exciting Projects 
such as... 

Simple Logic Probe 

Multi- Purpose Gas Detector 

Digital Combination Lock 

Radiation Detector 

Portable Frequency Counter 

...and many other projects! 

A lifetime of exciting electronics projects 

Complete project plans 

Step -by -step instructions, flow charts, 

schematics, and photos 

Troubleshoot and repair 

Make your own printed circuit board 

(acetate board layouts provided) 

Component suppliers' addresses 

Handy 3 -ring workbench binder 

r 30 Day Free Trial Order Form 
Yes! Please rush me my copy of: 

Electronics Repair Manual for only $59.95 32856 

Modern Electronics Manual for only $59.95 32857 

Both Manuals for just S99.95. 32858 

I may take $10 off the total price when I enclose my check or credit card 
authorization by 12/31/96.P/us, I get free shipping and handling! I 
understand that if I am not satisfied, l may return the book(s) within 30 days 

for a full 100% refund of the purchase price. 

My payment is enclosed. I've deducted $10 If I am ordering by 12/31/96. 

VISA el; /SA No. cp 

Check Enclosed. 

Optional express delivery (available In U.S. only). 

Enclose an additional $10 and we'll guarantee delivery within 5 business days 

from receipt of your order (prepaid orders only; no P.O. Boxes). 

Bill me later including $6.5C shipping and handling per book, subject to 

credit approval. Signature and phone number required to process your order. 

P.O. Box addresses must be prepaid 

Signature (required) 

Daytime phone ( 

Mr. /Mrs. /Ms. 

Company 

Street Address 

City State zip 

Shipping and handling to Canada, 510 (U.S. Currency); Overseas, 515 (foreign orders 

must be prepaid); CT residents add 6% sales tax. Supplements will be sent 45 times a 

year on a fully guaranteed, 30-day trial basis. They may be cancelled at any time. 

MAIL TO: WEKA Publisring, Inc. 

1077 Blidgepol Avenue, P.O. Box 886, Shelton, CT 06484 

Call 1- 800 -222 -WEKA or fax to 1- 800.256 -5915 for fast service! 
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MEW 

o 

M O N D O T R O N I C S' 

Your 

* BUUKS* 

Mailorder 

Source 

* VIDEOS* 

For 

* MODELS* 

Robots! 

(REUUESI OUR f los) 
::;:. 

_PAW 

Or write to us: 

524 San Anselmo Ave #107 -12 
San Anselmo CA 94960 

° Phone 415 -455 -9330 
Fax 415- 455 -9333 

Email info @mondo.com 

134 

CLASSIFIED 
SATELLITE EQUIPMENT 

FREE catalog of big dish systems, upgrades, and 
accessories. Warranties, satisfaction guaranteed. 
SKYVISION, 800 -334 -6455. 1012 Frontier Drive, 
Fergus Falls, MN 56537. www.skyvision.com. 
See full page ad in the Shopper Section. 

THE best television comes on a DISH°A. Digital 
18" satellite systems, mobile satellite systems, 
home entertainment accessories, and more. 
SKYVISION 800 -500 -9264; 1018 Frontier Drive, 
Fergus Falls, MN 56537. www.skyvision.com. 
See our full page ad in the Shopper Section. 

VIDEOCYPHER II descrambling manual. Sche- 
matics, video and audio. Explains DES, EPROM, 
CloneMaster, Pay -per -view (HBO, Cinemax, 
Showtime, Adult, etc.) $16.95, $2.00 postage. 
Schematics for Videocypher II Plus, $20.00. 
Schematics for Videocypher II 032, $15.00. Soft- 
ware to copy and alter EPROM codes, $25.00. 
VCII Plus EPROM, binary and source code, 
$30.00. CABLETRONICS, Box 30502R, Beth- 
esda, MD 20824. 

OBTAINING sound for your VCII and VCII Plus is 
easy. No codes needed. Details 1(800) 211 -5635. 

DSS reverse engineering package. Software, 
schematics, chip programmer plans, reviews & 
more! $49.95. VISA/MC. TELECODE, 1 (520) 
726 -2833. 

SOUND for Videocypher -11 and plus without 
codes. Free details. SASE. NASSIRIAN, Box 
382 -E, Rio Linda, CA 95673. 

PLANS -KITS -SCHEMATICS 
CRYSTAL set Handbook - Visit antiquity by 
building the radios your grandfather built. Assem- 
ble a "Quaker Oats" rig, wind coils that work and 
make it look like the 1920's! Only $10.95 plus 
$4.00 for shipping and handling. CLAGGK INC., 
PO Box 4099, Farmingdale, NY 11735. US funds 
only! USA and Canada - no foreign orders. 

FREE Catalog. 100 Leading-Edge kits. K1, PIC. 
Full instructions, source code. 1 (800) 875 -3214. 
SCIENCE FIRST, 95 Botsford Place, Buffalo, NY 
14216. 

BUILD your own DC motor control.) to 480 amps 
w /surplus parts. BEYOND ELECTRONICS, 1 

(800) 747 -2861. Free catalog. 

AWESOME kits: Voice changer, levitator, laser, 
gas sensor and more! Catalog $1.00. LNS TECH- 
NOLOGIES, 20993 Foothill Blvd., Suite 307R, 
Hayward, CA 94541. 

ELECTRONIC Project Kits. www.qkits.com 
1- 888 -GO -4 -KITS. 292 Queen St., Kingston, ON., 
K7K 1B8. QUALITY KITS. 

HACKERS Catalog. Hard -to -find kits and as- 
sembled equipment (Red box, spy, cable, etc.) 
Low prices. $1.00. SMITH -04, Box 371, Cedar 
Grove, NJ 07009. 

EDUCATION & INSTRUCTION 
ELECTRONIC engineering. 8 volumes com- 
plete. $109.95. No prior knowledge required. Free 
brochure. BANNER TECHNICAL BOOKS, 1203 
Grant Avenue, Rockford, IL 61103. 

LEARN VCR repair. Great profits. Home 
study.P.C.D.I., Atlanta, Georgia. Free literature. 
(800) 362 -7070 Dept. VRM342. 

LEARN PC r servicing. 
Home study. Free literature. P.C. 

repair-troubleshooting, 
I., Atlanta, 

Georgia. (800) 362 -7070 Dept. JJM342. 

BASIC mechanics for electronic technicians. 
Send S.A.S.E. to RM COMPANY, PO Box 2124, 
Pomona, CA 91768. 

SECURITY 
SURVEILLANCE Privacy security protection. 
Catalog $5.00. SPY EMPORIUM, 6065 Hillcroft, 
Suite 413, Houston, TX 77081. (713) 774 -1000. 

TEST EQUIPMENT 
TEST Equipment pre-owned now at affordable 
prices. Signal generators from $50.00, os- 
cilloscopes from $50.00. Other equipment includ- 
ing manuals available. Send $2.00 US for catalog. 
Refunded on first order. J.B. Electronics, 3446 
Dempster, Skokie, IL 60076. (847) 982 -1973. 

TECHNICIANS: Electronic component tester for 
use with oscilloscope. Satisfaction guaranteed. 
$29.95 plus S &H. Info: ELECTROHM, 529 Brent- 
wood, Lawrence, KS, 66049. Fax: (913) 832 -2481. 

MISCELLANEOUS 
ELECTRONICS FOR SALE 

TUBES: "oldest ", "latest ". Parts and schematics. 
SASE for lists. STEINMETZ, 7519 Maplewood 
Ave., EN, Hammond, IN 46324. 

FIBER -Optic Projects - Swing into the new 
technology by assembling tried and true projects 
recently published. "Practical Fiber -Optic Proj- 
ects' - BP374 is only $9.95. (price includes ship - 
ping) ELECTRONIC TECHNOLOGY TODAY 
INC., PO Box 240, Massapequa Park, NY 
11762 -0240. 

GREEN Alert- the 
Garden! New exciting book points out how gar- 
deners can build simple gadgets to pomote 
sucess where the elements work against you. 
Some of the projects are: over /under temperature 
monitoring, dusk/dawn switching, automatic plant 
watering, warming cables, etc. "Electronic Proj- 
ects for the Garden" only $9.95 (price includes 
shipping) ELECTRONIC TECHNOLOGY TODAY 
INC PO Box 240 Massapequa Park, NY 
11762 -0240. 

CBers Order new CB Trick Ill CB book. Shows CB 
tune ups, amplifiers, and expert CB info! Send 
$19.95 to MEDICINE MAN CB, PO Box 37, Clar- 
ksville, AR 72830. 

RESISTORS 20 for $1.00. LEDs 4 for $1.00. Cata- 
log $1.00. ZIPFAST, Box 12238, Lexington, KY 
40581 -2238. 

POOR reception on your A.M. radio? Our Signal 
Booster will help. Guaranteed! Send $2.00 for 
details (refundable with order). FALA ELEC- 
TRONICS, PO Box 1376, Dept. 4, Milwaukee, WI 
53201. 

POWERIZE yourself! New "easy use ", low cost, 
personal computer peripheral for non -computer 
experts. Connects serial port. Measure /log 
physical conditions. Control machines, mechan- 
ical- electrical devices, processes. Can send data/ 
control /alarms via modem. Time interval control- 
ler, too. Convenience, productivity, profit! In- 
cludes detailed training manual; tells how! lots 
of free software! Information: CYBER BOX, Box 
53743, Lubbock, TX 79453, 1 (800) 299 -6971. 

CONVERTER- descramblers: Examples, Zenith 
Ztac $225.00, Scientific Atlanta 85XX $185.00, 
8580 compatible $215.00, 8600 $335.00, 
DPV -7212 compatible $215.00, Jerrold 400 
$115.00. All Pioneer test generator $150.00. 
Most makes in stock, COD ok. MOUNT HOOD 
ELECTRONICS, (503) 543 -7239. 

BUY BONDS 
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CLASSIFIED 
INVENTORS 

REGISTERED Patent Attorney. Free handbook/ 
advice. Patent /trademark protection for your 
ideas. 1 (800) 876 -6670. J.P. HALVONIK. 

CABLE TV TURN -ON CHIPS 
SUPER Cable TV 'Test Chips ". Provides full 
service activation Excellent; Instructions & il- 
Iustrations.Jerrold Starcom: DP(V)5..DP(V)7.. 
DP8B7..CFT- 2000..CFT -2200 Series Pioneer: 
BA -5000 thru BA- 6700.Pioneer: Custom Pro- 
grammer (Clears E2 & rewrites new I.D. 
codes) Scientific Atlanta: 8500 thru 
8600.Tocom: 5503 -VIP. 5507. Zenith: ST -1000 
thru ST -5612 Call Now!! MASTER COMPO- 
NENTS. 1 (800) 233 -0570. 

THE CABLE TV SUPER CUBE 
THE Mobilizer!! External "Test Cube" activator. 
Easy plug -n -play operation. Excellent instruc- 
tions & illustrations. Supports all 
DP(V)7.DPBB7_CFT- 2000..CFT -2200 series 
converters.New enhanced performance fea- 
tures: Locked box revitalizerl Restore command! 
Plus much more!Dealers wanted! Call Now!! 
MASTER COMPONENTS 1 (800) 233 -0570. 

CABLE TV 
ATTN, cable box owners. Order your ID signal 
and bullet stopper before it's too late. Send $23.00 
to R.R. ENTERPRISE, Box 3532, Easton, PA 
18043. 

CABLE Descrambling New secret manual. Build 
your own descramblers for cable and subscription 
TV. Instructions, schematics for SSAVI, Gated 
Sync, Sinewave, (HBO, Cinemax, Showtime, 
UHF, Adult) $12.95, $2 postage. CABLE - 
TRONICS, Box 30502R, Bethesda, MD 20824. 

CABLE TV Equipment & Accessories Whole- 
salers welcome! 30 day moneyback guarantee! 
Free catalog! PROFORMANCE ELECTRONICS 
INC., 1 (800) 815.1512. 

CABLE TV Test Chips for Jerrold, Tocom, Pi- 
oneer, Scientific Atlanta, etc...Quick Installation! 
New Multi -Mode modules available. Prices from 
$5.00 each. 1 (800) 786 -9025. 

CABLE -safe. Guarantee cable privacy. The one - 
way valve for your cable TV signal. Cable signals 
come in, but they don't go out! $29.95 $3.Q0 
S &H. VISA /MC /AMEX. ELECTROMAN, Box 
24474, New Orleans, LA 70184. (504) 482 -3017. 

"CABLE Unscrambled. Everything you want to 
know about cable, but are afraid to ask. $10.00. 
"Descrambler Schematics Revealed." A 
powerful guide to descrambling schemes. $10.00. 
" Baseband Video Explained." Discover what a 
Baseband Signal is and how it's constructed. 
$10.00. Special offer. Get all three for only $25.00! 
VISA/MC /AMEX. ELECTROMAN, Box 24474, 
New Orleans, LA 70184. (504) 482 -3017. 

UNIVERSAL Descrambler. Unscramble signals 
using your VCR as the tuner. Works with virtually 
any system, this is the only one you need. Declare 
cable box independence! Fully assembled. 
$129.95 + $5.00 S &H. VISA/MC /AMEX. ELEC- 
TROMAN, Box 24474, New Orleans, LA 70184. 
(504) 482-3017. 

"BULLET Buster ". Protect your cable box 
against the infamous cable "bullet ". The "Bullet" 
Buster acts as an electronic shield. Installs in -line 
in seconds. Don't wait until it's too late! $19.95 + 
$3.00 S &H. VISA /MC /AMEX. ELECTROMAN, 
Box 24474, New Orleans, LA 70184. (504) 
482 -3017. 

CABLE Descrambler! Anyone can build in 
seven steps with Radio Shack parts. Plans/Kit 
from $5.00 plus free bonus!! 1 (800) 818 -9103. 

DESCRAMBLER Cable using simple circuit. E- 
Z to follow Instructions $10.00. Complete kit 
with free "Bullet Stopper ". $20.00.1 (800) 
522 -8053. 

CABLE Bullet "Terminator /I.D. Blocker." Elec- 
tronically shields yourself and your box. Factory 
direct. Lifetime Guarantee $14.95. 1 (800) 
820 -9024. 

CABLE TV notch filters. Request our free bro- 
chure by calling our voicemail at 1 (800) 433 -6319 
or write to STAR CIRCUITS PO Box 94917, Las 
Vegas, NV 89193. Visit our web site at http://our- 
world.compuserve.com/homepagesistarcircuits 

CABLE test modules /cubes. Pioneers, S /A, 
Tocoms, Jerrolds. Latest technology. Quantity dis- 
counts. Voice /Fax (718) 426 -8515. 

CABLE TV testers /descramblers. All makes/ 
models. Best prices guaranteed! 1 Yr. waft http: // 
www.concentric.net /rmvideol or call (602) 
581 -1496, 

CABLE TV, descramblers, converters. Quantity 
discounts. 30 day tree trial. Competitive prices. 
Call now! 1 (800) 322 -0921 REGAL SALES, INC. 

DESCRAMBLE cable with simple circuit added to 
Radio Shack RF modulator and using VCR as 
tuner. Instructions $10.00. TELCOM, Box 832 
Ell, Brusly, LA 70719. 

25+ Master test chip files. Jerrold, Scientific - 
Atlanta, Tocom, Pioneer, Zenith. Software & book. 
$79.95. TELECODE 1 (520) 726 -2833. 

CARL'S Electronics- The Hacker's Guide, 
stopping power meters, and electronic plans now 
available on -line. http://www.ultra - 

net.com /- carlton. Call for a free catalog (508) 
534 -3228. 

WIRELESS cubes for any box $150.00. Instruc- 
tion, plans, parts list - $7.00. Call (718) 545 -5146.1 
Year warranty. 

JERROLD - RFT's, FTG's. Lowest prices. Mini- 
mum order 5. 4pm to 8pm Eastern 1 (607) 
734 -2262. 

R.F.T.'s $58.00!, Diagnostic cubes, F.T.G.'s with 
filter $58.00! (JER.- RIO.- S.A.). 1 (800) 688 -0097. 
Testers for educational only. 

COMPUTER SOFTWARE 
JOYSTICK -To- Mouse. Now run Windows with 
any joystick! "Fly" the internet! 3.x/95 compatible. 
Only $29.95! "www.IMGPresents.com" 1 (818) 
346 -3581, 1 (800) 889 -0987. 

COMPONENTS 
RARE blue LEDs 12 for $18.00, includes $4.00 
S &H. CA residents add $1.44 tax. Hurry, quan- 
tities limited. DIGITON, 18620 Hatteras Street, 
#254, Tarzana, CA 91356 -1827. 

TRANSFORMERS - TOROIDAL: 37 &52VA, 
120V- 30VCT & 7.5V RMS. Simple, compact and 
cost effective solution to supplying + 5V and 

15V for digital /analog projects. Dealers wel- 
come. OMEGATRON, (418) 831 -1749. 

EXERCISE. 

American Heart 
Association 

VIRTUAL REALITY 

VR 
IrzfoSource 

411 

y".d VR sntorgasbor,e" 

"Incredible Value!" 
-Pain Eifert 

"linrstilg with info" 
-Pat llo!t 

-Sid Ali Prall 

FIVE GREAT PUBLICATIONS! 
ONE LOW PRICE! 

Virtual Reality an Exploding Technology 
is an exclusive report on the explosion of VR 
in medical, amusement, consumer and other 
arenas. Plus news blurbs on market entry 
by heavyweights & Fortune 500's. 

VR Resource Directory is your guide to 
hundreds of companies involved in VR 
products, books, software, professional 
trade organizations, clubs, more! 

VRML Primer explains VRML, building 
virtual worlds on the intemet, great VR worlds 
to visit on the internet, ABCs of setting up 
your own internet home page, more! 

Desktop VRcontains a complete primer on using 
VR on your PC, plus, where to get low cost HMDs 
(head mounted displays) & other equipment, the 
famous Mattel Powerglove hack (converting a 

$69 Powerglove for use with VR), Powerglove 
sources, listing of virtual world building software. 
comprehensive listing of HMD compatibility with 
popular games & software, more! 

VR InfoMania contains great listings of intemet 
websites devoted to VR, VR books, VR magazine 
articles & research papers, intemet FTP download 
sites & VR- related newsgroups, article listings 
from back issues of VR magazines, where to go 
to experience real VR, reviews of popular VR 
books, glossary of VR terms, great VR 
applications. the future of virtual sex, more! 

FREE BONUS! 

The first 1,000 orders will receive the 
publication VR Cartoons featuring dozens of 
funny cartoons about VR! Yours absolutely FREE! 
Limited printing, don't miss out! Order today! 

p17. yrr FIVE PUBLICATION SET! 
Plus FREE BONUS VR Cartoo ,s 

L.....ii 

53 

30 -Day 100% Satisfaction 
Money -Back Guarantee! 

s.. Value! fir. 
Plus s36° S&H 

Calif. residents 
add sales tax 

2 -3 Day Delivery $71a 

Fedex Overnight Airs 14s 

TOIL FL 1- 800 -951 -7100 
ORDER LIRE FAX ORDERS 619 -485 -8968 

Send Check or Money Order to Virtual Reality Publishing 
16486 Bernardo Center Drive, Suite 378, San Diego CA 92128 

:svnyewpivoto Msmomad .blIonESr / ìro,rw,saa ltakil w 
.. ^,:41.*( Arnr,NoCO mtrs MnubsmNbasön USUW Carb'MSOldwps . 
ORDER TODAY... HAVE IT TOMORROW!- 135 
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ADVERTISING INDEX 
Electronics Now does not assume any responsibility for errors that may appear in 
the index below. 

FreeInformation Number Page 
ABC Electronics 130 

AES 94 

289 Ace Communications I30 
Active Micro 119 

Aegis Research, Canada 104 

213 Alfa Electronics 88 

214 All Electronics 115 

Allison Technology 84 

Allstar Electronics 129 

Alitronics 129 

AlphaLab 90 

Amaze Electronics 127 

AMC Sales 129 

315 American Eagle Publications 106 

Andromeda 96 

77 B &K Precision 27 

334 Basic Electrical Supply 103 

Baylin Publications I I0 
335 Bel -Merit 109 

BHS Electronics 114 

336 Brigar Electronics 102 

Bsoft Software, Inc 94 

333 Butterworth Heinemann 121 

337 C &S Sales, Inc 122 

CGC 126 

332 Capital Electronics 124 

312 Circuit Specialists 100 

Cleveland Institute of Electronics .21 

Command Productions 98 

331 Computer Monitor Maintenance 86 

226 Consumertronics 84 

320 Conway Engineering Inc. 97 

58 Cook's Institute of Elec. Eng 4 

228 Cool Amp Conducto Lube 98 

305 CTG 110 

Cybermation 1 1 0 

234 Dalbani Electronics 105 

235 Danbar Sales 99 - Emac Inc 90 

Electronic Technology Today 73 

Fair Radio 119 

121 Fluke Corp CV2 
307 Foley- Belsaw Co. 95 

318 Fotronic 114 

330 Gateway Products 106 

General Device Instruments 96 

Geo -Ban Engineering 106 

Grantham Col. of Engineering ....73 

309 Graymark International 118 

Home Automation 119 

323 Howard Electronics 107 

IEC 130 

Information Unlimited 113 

126 Interactive Image Technologies CV4 

Intronics, Inc. 92 

329 IVEX Design International 91 - J &M Microtek, Inc 92 

328 Kimtronics 111 

Free Information Number Page 
Lindsay Publications 86 

M2L Electronics 86 

326 Mark V Electronics 108 

327 MCM Electronics 87 

251 Mendelson Electronics Surplus. .I 19 

Mental Automation 96 - Meredith Instruments 126 

Merrimack Valley Systems 94 

325 Micro 2000 93 

128 MicroCode Engineering 17 

Micro Engineering Labs 92 

Midwest Laser Products 130 

Milestone Products 85 

Modern Electronics 86 

Mondo- tronics Inc. 134 

324 Mouser Electronics 127 

MWK Industries 104 

National Cable Brokers 130 

257 Needham Electronics 108 

NRI Schools 9 

322 OWI 126 

262 Parts Express Inc 83 

310 Phillips Tech Electronics 127 

Polaris Industries 129 

321 Prairie Digital 124 

264 Print(Pace) 131 

R -4 Systems Inc 114 

78 Radio Shack 5 

266 Ramsey Electronics 125 

RC Distributing Co. 127 

RF Parts 85 

Sil Walker 112 

Sirius Micro Systems 96 

270 Skyvision Inc 15 

Street Smart Security 103 

319 Sun Equipment 13 

Tab Books 1.46 
TC Instruments 130 

273 Tech Systems 80 

Technical Serv. & Solutions 1 1 0 

92 Tektronix, Inc CV3 
290 Telulex 1.03 

Test Equipment Sales 81 

275 Timeline 82 

317 Toronto Surplus & Scientific 116 

U.S. Cyberlab 91 

Virtual Reality Publishing 135 

Vision & Motion Surplus 112 

316 Visitect Inc 104 

Visual Communications 45 

98 Wavetek Corp. 7 

Weeder Technologies 81 

311 Weka Publishing 132 

314 White Star Electronics 85 

Windjammer Barefoot Cruises 4 

World College (Div. of C.I.E.) 31 

WPT Publications 124 

281 Xandi Electronics 90 
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ADVERTISING 
SALES OFFICES 

Gernsback Publications, Inc. 
500 Bi- County Blvd. 
Farmingdale, NY 11735 -3931 
1 -(516) 293 -3000 
Fax 1 -(516) 293 -3115 

Larry Steckler 
publisher (ext. 201) 

Christina Estrada 
assistant to the publisher (ext. 209) 

Arline Fishman 
advertising director (ext. 206) 

Michele Torrillo 
advertising assistant (ext. 21 1) 

Adria Coren 
credit manager (ext. 208) 

For Advertising ONLY 

EAST /SOUTHEAST 
Stanley Levitan 
Eastern Advertising 
1 Overlook Ave. 
Great Neck, NY 11021 -3750 
1- 516 -487 -9357 
Fax 1- 516 -487 -8402 

MIDWEST/Texas/Arkansas/Okla. 
Ralph Bergen 
Midwest Advertising 
One Northfield Plaza, Suite 300 
Northfield, IL 60093 -1214 
1.847- 559 -0555 
Fax 1- 847 - 559 -0562 
bergenrj @aol.com 

PACIFIC COAST 
Janice Woods 
Pacific Advertising 
Hutch Looney & Associates, Inc. 
6310 San Vicente Blvd. 
Suite 360 
Los Angeles, CA 90048 -5426 
1- 213- 931 -3444 (ext. 228) 
Fax 1- 213- 931 -7309 

Electronic Shopper 
Joe Shere 
National Representative 
P.O. Box 169 
Idyllwild, CA 92549 -0169 
1- 909 -659 -9743 
Fax 1- 909 -659 -2469 

Megan Mitchell 
National Representative 
1201 N. Rainbow Blvd., #50 
Las Vegas, NV 89108 -6819 
1- 702 -259 -7043 
Fax 1- 702 -259 -7043 

Customer Service 
1 -800- 999 -7139 
7:00 AM - 6:00 PM M -F MST 
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The scope can be held 

with one hand. 

The awards can't. 
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MA Test Products d the Vest 

ror The TekScope® Handheld Digital Oscilloscope has won virtually every 
major award a handheld scope or DMM can. Because it allows you to sample 
at 500 MS /s on both of its channels simultaneously. Because it comes 
with Isolated Channel'" Architecture. Because it has a True RMS DMM. 
All surrounded by an intuitive, rugged package that will rest comfortably 
in the palm of your hand. For these reasons and more, TekScope has 
repeatedly been voted number one by customers like yourself. 

Awards can be a handful, sure. But we're not complaining. For more information, call 
1- 800 -479 -4490, Action Code 722, or visit us at www.tek.com. 

01996 Tektronix. Inc. All r s reserve]. Tektronix is a registered trademark and TekScope Is a trademark of Tektronix, Inc. TTA- ner1431 
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Better Designs 
Faster 

Guaranteed with 
Electronics Workbench! 

Just click and drag to create and edit 

schematics. Mix analog and digital 

devices in any combination with full 

control over values, models and 

behavior. Try 'what if 'scenarios and 

fine tune effortlessly. And on- screen 

waveforms always match actual circuit 

response. You'll create better designs 

faster - Guaranteed! 

Guaranteed Satisfaction 
Join over 70,000 customers and experience the 

power, flexibility and value that only Electronics 

Workbench offers. Receive unequaled service and 

free, unlimited technical support by phone, fax, 

e -mail, WWW, CompuServe and BBS. You'll be 

delighted. We guarantee it. * 

Electronics 
Workbench 
The eleCFmnìcs lab in a computer 

True Mixed -Mode Power 
Connect any analog or digital device to any other 

device without limit. Only Electronics Workbench offers this 

professional power for under $2,000. 

Real -World Digital 
Real -world TTL and CMOS, complete with propagation 

delays and fanout. Unique at this price. 

32 -Bit Speed 
Integrated SPICE analog and native -mode digital simulation 

in full 32 -bit. Unique at this price. 

Real -World Results 
Unlimited supply of over 200 components and ICs and 350 

real -world models -all perform as real devices. 

Electronics Workbench® 
$299 

'30 -DAY MONEY -BACK GUARANTEE 
VERSION 4.1 FOR WINDOWS 95/NT/3.1, DOS AND MACINTOSH. 

Ask about our Engineer's Pack with thousands of additional models and more. 

Version 4.0 users call for your free upgrade. 

INTERACTIVE 

Fax: 416-977 -1818 Internet: http: / /www.interactiv.com 
CompuServe: 71333,3435/ BBS: 416- 977 -3540/ E- mail:ewb@interactiv.com 

INTERACTIVE IMAGE TECHNOLOGIES LTD., 908 Niagara Falls Boulevard, #068, North Tonawanda, New York 14120- 2060 /Telephone 416- 977 -5550 

TRADEMARKS ARE PROPERTY OF THEIR RESPECTIVE HOLDERS. OFFER IS IN U.S DOLLARS AND VALID ONLY IN THE UNITED STATES AND CANADA. ALL ORDERS SUBJECT TO $15 SHIPPING AND HANDLING CHARGE 

Austrolia: 2-519-3933 Belgium: 2.384 -73 -09 Brazil: 11.453.5588 Canada: 416-977-5550 Chile: 2. 236-0300 Cyprus: 9-641-801 Czech Republic 4-823-454 Denmark: 33-25-0109 Finland: 0 -297 -5033 

France: 1.49 -08.90 -00 Germany: 711.62.1740 Greece: 1-524-9981 Hungory:1 -215 -0082 India: 11. 518.7055 Indonesia: 21- 470 -0815 Israel: 3-647-5613 Italy: 11- 437 -5549 Japan: 3. 5395.2126 

Malaysia: 3- 774 -2189 Mexico: 5- 593.5260 Netherlands: 10-450-4949 New ieolond: 9- 267 -1756 Norway: 22 -16 -70-45 Philippines: 973.27 -0118 Portugal: 1 -814 -6609 Singapore: 777-2303 Slovenia: 61-317-830 

South Africa: 331- 6.8309 South Korea: 2.3452 -9757 Spain: 1-383-8335 Sweden: 8- 740 -5500 Taiwan: 2. 366.0080 Thoilond: 2- 398 -6952 UAE: 4- 453505 UK: 203. 23.3216 USA: 416- 977 -5550 

CIRCLE 126 ON FREE INFORMATION CARD 

www.americanradiohistory.com

www.americanradiohistory.com

