


We OnlySkimpedOnThe Price.
IntroducingThe Fluke Series lO-From$69:5

Optional holster witt
tilt-standavailable

'S uggestedu.s.list price.

FLUKE ®

© 1991JohnFlukeMfg. Co., Inc. Pricesand specifications
subject to change . Ad no.00130.

F L U K E AND PHILIP S
TH E T&M A L L IANCE

Fluke10 Fluke11 Fluke12

The New Series 10.
A Small Price For A Flukt

$69.95' $79.95' $89.95'
4000countdigital V ChekT• VChek™

display Capacitance, Min/Maxrecordi ru
1.5% basic dcvolts .001to 9999~F with relative

accuracy 4000count digital timestamp
2.9%basic acvolts display Oontlnulty

accuracy 0.9% basicdc CaptureT.
1.5%basicohms volts accuracy Capacitance.

accuracy 1.9% basicacvolts .001to 9999~F
Fast continuity accuracy 4000 count digital

beeper 0.9% basic ohms display
Diode Test accuracy 0.9%basic de
SleepMode Fast continuity volts accuracy
Two-year warranty beeper 1.9% basic acvolt

Diode Test accuracy
Sleep Mode 0.9% basic ohms
Two-year warranty accuracy

Fast continuity
beeper

DiodeTest
SleepMode
Two-year warrant)

For high performanceatFluke's lowest price,ge
your hands on thenew Series10.Stop by your
localFlukedistributor and feel what apowerfui
difference theright multimetermakes-atthe
rightprice.Forafree product brochu re orthe nam
ofyour nearestdistributor,caii 1-BOO-B7-FLUKE

New! MinIMaxrecord with relative
time stampand ContinuityCaptureT":
Makes intermittent problems easierto
find . Records highsand lows-and
"timestamps" whenthey occurred. In
continuitymode, opensor shortsas bril
as 250usare captured anddisplayed.

i "", A",,",I.,from.001IlFto9999 IlF. No needtocarry
adedicated capacitance meter.

/

Large, easy-to-readdisplay:
4000countdigital readout.

Audible Continuity:
To perform fast continuity
checks, just listenfor
thebeep; no need towatch
the display.
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Safety-a Fluke standard:
Designedto meet UL1244,
IEC 101 0, CSA andVDEsafety
requirements; extensive
overload protectionbuilt in.

New! TL75 Hard Pain!'" TestLeads:
Comfort gripwithextrastrongtips
for extended service life.

Fast, accurate tests
and measurements:
ACandDC voltage
measurements to
600 volts, ohms to
40MU; audible
continuity test;

and diode test.

New! Slide switchanda
fewpushbuUons control
all functions: Designed for
trueone-hand operation. _____

Sleep Mode: Shuts itself off
if youforget, extendinglong
battery lifeevenfurther.

Fluke quality: Made inthe USAby Fluke,
with thesame rugged re liability that's made
us theworld leaderindigitai multimeters.
Count on hard-workinghigh performance­
andatwo-year warrantyto back it up.

Actualsize: Easy tocarry, \

easy to use.~ =;S;::::::;:::;;;:::;;:::;::::;;:::;:::;::~~L
New! VChekT": Forfast accurate
checks onpowersources and
supplies,setyour meteronVChek­
and letit dotherest. VChek will
determinecontinuity/ohms; if voltage
ispresent, it will automatically
change modesto measureAC or DC
volts,whichever is detected. For most
initial troubleshootingchecks, here's
theonlysettingyouneed to make.

Autoranging with manual option:
Your choice. dependingon your situation.
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ON THE COVER
One of the latest electronic buzz­

words is "digital signal processing"
or DSP. We're not surprised to hear
so much talk about it. DSP is being
used in everything from compact
disc players, to weather satellites,
to the retrieval of photographs from
NASA space missions. If you're curi­
ous about DSP technology, turn to
page 37. OurVFXDigital Processors
lets you takea hands-on approach to
an exciting new technology, and
have some fun while you're at it. The
VFX (voice effects) processor uses
DSP techniques to alter the pitch of
your voice, or to produce reverb and
echo effects. It's much less expen­
sive than any commercially avail ­
able DSP product, and you'll learn
about the technology as you build
and use it.
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5 WAYS TO STOP
WASTING TIME IN

ELECTRONICS.
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Global Specialties. An Interple x Electronics Company.
70 Fulton Terrace. New Haven. CT 06512.
Telephone: (203) 624"3103. © Interp lex Electronics 1989.
All Global Specialties breadboarding products made in USA.

4 Stop wasting your
time plugging-

•
in external power.
We've added the

power to the breadboard. And,
what power! Up to triple voltage
power, +5V, + 12V, - 12V, reg­
ulated/current limited and DC.

Up to 2,250 tie points, with 24 IC
capacity and 14 pin DIPs. Now you

can create, test and modify TTL, CMOS,
Op-Amps and even microprocessor circuits. Plus,
there is the standard Global Lifetime Guarantee on
the sockets. And, wait 'til you see the modest prices!

5.•~1\

5-color coded
binding posts
and 17
sockets, for
over 4,560
contact
points.
Lifet ime
guarantee.
American­
made.
Affordably priced.

Stop wasting time designing
computer circuits. Now you can
use your solderless breadboard
concepts for designing accessory
circuits. PROTOCARD®is a PROTO
BOARD Brand which fits any standard
slot in your IBM, PC/XT or PC/AT computer. Some
modules even include built-in basic decoder circuits
for memory and I/O addressing . Breadboard areas up
to 3,360 contact points. Buffered versions eliminate
~ loading of pc buses.

~ ~~Mf
GLOBAL

SPECIALTIES

Stop wasting your
time soldering. Save

hours of soldering,
desoldering, resoldering

with Quick Test' sockets
and bus strips. Connect!

disconnect resistors, capac­
itors, transistors, ICs, etc. as

fast as you can push in/pull
out leads. Interlock for limit­
less expandability. Priced as

low as $1.60, you 'll wonder
how you 've done without

them!

2. Stop wasting .
yourtime ;
breadboard- I

ing. Here "
are three popu lar PROTO : "
BOARD ®Brand solderless
breadboarding systems that
meet any budget or time
schedule. First the diminutive
PB-10's 840 contact points
and 3-color binding posts.
PB-102 has 1,240 tie points,
accepting up to 12 16-pin ICs.
Finally, PB-103, with 2,250 contact
points, and up to 24 16-pin capacity. ...:... .
They're affordable, American-made'l '.
lifetime guaranteed. You'll soon see . .
why PROTO BOARD Brand is ~

Today's Standard3. .~..n~
for Qual ity in ~

Breadboarding. BRAND

• Stop wasting your
time jury-rigging

large numbers of circuits. Here are two oversized
PROTO BOARDS Brand, with expanded area, tie
points, and more to keep your ideas together. PB­
104 features 3,060 tie points, which can handle to 32
16-pin ICs with ease . Four color coded binding
posts, and roomy 9.2" x 8" metal panel make it
big ...but simple. The humungous PB-1051ets you
load up to 48 16-pin ICs, and much more onto its

~Call toll-free for details

~ 1-800-572-1028
CIRCLE 188 ON FREE INFORMATION CARD AGOll
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EDITORIAL
NOW'S THE TIME

Now, according to Webster's New World Dictionary, means "at the
present time; at this moment." Electronics Now is just what its
name implies: a compilation of what is happening in electronics at
this moment!

Electronics Now brings you the latest news, the newest products,
the most useful training, the most exciting projects, the newest
how-to information. We help you learn how it works, how to keep it
working, and, of course, how to make your own. We even show
you what may happen tomorrow.

Above all else, we remain your electronics magazine. We know
that the great majority (89%) of you earn your living in electronics.
But you are the engineers and technicians to whom being an
electronics professional is more than just a job . In your spare
time-your leisure time-your personal time-you still want to
know and learn more about electronics.

You want to know how Caller 10 works . You want to know how
digital audio tape compares to digital compact cassettes. You need
to know about cellular telephone services and the personal
communication networks of tomorrow. You need to know what
microprocessor your next computer will have. You have to know
what the next generation IC's will be like.

Bringing you information on those and other subjects is our forte .
We work and strive to stay on top, to learn, to explore, and follow
late-breaking developments in electronics. And we do it now!
That's where our new name-Electronics Now-eomes from.
That's what we bring to you -today and tomorrow­
Electronics Now!

Stay with us as we evolve and grow to meet the ever growing
challenge of the electronics revolution. Stay with us as we continue
our quest for the most exciting, most revolutionary, and most
daring developments of today and tomorrow. Become, through our
pages, a part of the most important and influential segment of our
modern world. Come with us as we become Electronics Now.

Larry Steckler, EHF/CET
Editor-in-Chief and Publisher



Take this GIANT Handbook
for only $9.95

when you join the Electronics Engineers' Book Club

ELECTRONICS ENGINEERS'
HANDBOOK, Third Edition
Edited by D.G. Fink
and D. Christiansen

Completely revised, expanded, and updated ,
this third edition of the desktop reference is
widely considered the definitive work in its field,
covering all aspects of today's electronics
engineering. Written and compiled by more than
170 experts, this giant handbook shows you
how to use the latest design and cost-cutting
solutions at work in the industry today. You'll
find a wealth of new material on electronic
systems design, computer systems and digital
recording, telecommunications, process contro l,
laser technology, and CAD of electronic circuits.
It deals with the full range of theory and prac­
tice, covering essential principles, data, devices,
components, assemblies, circuits, functions, and
applications. .

2,624 pages 1,800 illustrations Book No. 9255H Hardcover

If coupon is missing, write to: Electronics Engineers' Book Club, Blue Ridge Summit, PA 17294-(}860

Name

Address

Valid for new members only, subject to acceptance by EEBC. Canada must remit in U.S. funds.
Applicants outside the U.S. and Canada will receive special ordering instructions. RPIF992 5

City/State _

Zip Phone _

ELECTRONICS ENGINEERS'______ __...1IIIIi BOOK CLUB _

Blue Ridg e Summit, PA 17294-0860

D YES! Please send me E/ectronics Engineers' Handbook, 3rd Ed.
(9255H), billing me $9.95 plus shipping/handling & tax. Enroll me as a
member of the Electronics Engineers' Book Club according to the terms
outlined in this ad. If not satisfied , I may return the book within 10 days
and have my membership cancelled . A shipping/handling charge &sales
tax will be added to all orders .

As a member of the
Electronics Engineers'
Book Club •••
. . . you'll enjoy receiving Club bulletinsevery 3-4
weeks containing exciting offers on the latest
books in the field at savings of up to 50% off of
regula r publishers' prices. If you want the Main
Selection do nothing and it will be shippe d
automatically. If you want another book, or no
book at all, simply return the reply form to us by
the date specified . You'll always have at least
10 days to decide. 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' prices shoWn. ©1992 EEBC



WHAT'S NEWS
A review of the latest happenings in electronics.
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World's smallest hard-disk
drive

Hewlett-Packard Company intro1
duced the world's smallest hard­
disk drive in June. Its 1.3-inch Kitty­
hawk Personal Storage Module can
store up to 21.4 megabytes of data
(formatted), The introduction of the
matchbox-size drive by HP, not
known for its expertise in that tech­
nology, seems to assure continued
life for rotating disk memories. HP's
development makes it highly un­
likely that disk drives will be driven
out of the market by semiconductor
memory modules in the forseeable
future.

The drive was developed for
palmtop. pen-based and sub note­
book-size computers whose man­
ufacturers are continually seeking
component size, weight . and power
reductions. The disk drive package
measures 0.4 inch x 2 inches x
1.44 inches, and it weighs about
one ounce. The platters rotate at
5400 rpm, and average seek time is
less than 18 milliseconds.

HP says the drive -which will be
priced at $250 in high volume-is
far more resistant to shock than the
1.8-inch and 2.4-inch drives now
available. In addition to applications
in existing products, HP predicts
that Kittyhawk will find a place in
such future products as printers, fax
machines, medical equipment,
communications gear, and digital
imagers. Company officials even
see a place for it in consumer video­
game cartridges and as data stor­
age media for cellular telephones
and digital copiers .

The sub-mini disk drive was de­
veloped in cooperation with several
companies including AT&T Micro­
electronics (Berkeley Heights, NJ)
and Citizen Watch Co .. Ltd., of
Japan. Working with AT&T Micro­
electronics, HP was able to reduce
the 20 to 30 IC's typical of most of
today 's 1.8- and 2.5-inch drives to
just seven.

According to HP, the cost of
semiconductor memory equivalent

HEWLETT-PACKARD'S 1.3-INCH DRIVE
shown here actual size.

to the capacity of the Kittyhawk is
about five times the price of the
drive-and that is before the learn­
ing curve price reductions have
taken effect. Twenty megabytes of
semiconductor memory now has an
OEM price of about $1000 ($50 per
Mbyte) : by comparison, at Kit­
tyhawk's present OEM prices, the
cost of memory is $12 per Mbyte.

The drive module stores data like
a standard Winchester drive, and it
connects with a Personal Computer
Memory Card International Associ­
ation (PCMCIA) or standard AT in­
terface . The 21.4-Mbyte drive has
two platters and three heads. The
modules contain a sensor that de­
tects impact and causes them to
shift to a self-protective mode to
preserve data.

Advanced MRI technique
Advanced magnetic resonance

imaging (MRD now permits the
measurement of the flexibility of
blood vessels. a key predictor of
heart disease. Scientists at GE Re­
search and Development Center
(Schenectady, NY), working closely
with researchers from the Imperial
College of Science, Technology,
and Medicine (London, U.K), have
developed a non-invasive technique

based on MRI techno logy that si­
multaneously determines blood­
flow velocities at different points
along a blood vessel.

The measurements obtained can
then be used to calculate the speed
at which a pressure pulse travels
away from the heart and down a
vessel after the heart contracts .
Those wave propagation speeds
permit the computation of vessel­
wall flexibility, a factor in the deter­
mination of the presence of dis­
eases such as atherosclerosis.

GE's MRI technique is expected
to be able to follow changes in
blood-vessel flexibility as people
age or as diseases develop. Be­
cause it relies on MRI angiogra­
phy,there is no need to insert a
pressure transducer on the end of a
catheter that must be snaked
through the arteries , a potentially
dangerous invasive process .

A BLOOD-FLOW VELOCITY
measurement made with an MRI
imaging technique is studied by GE
scientists Charles Dumoulin and
Robert Darrow.

In MRI inspection of internal
organs and tissues is done with a
combination of powerful magnetic
field, radio-frequency emissions
and computer computation. A su­
perconducting magnet within the
barrel-shaped MRI equipment can
produce a 1.5 Tesla field within its
one-meter bore where the patient is
located.

The patient within the bore is
continued on page 21
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V-660 • 60MHz, Dual Trace $1, 149
V-665A - 60MHz, DT, w/cursor __ $1,345
V-1060 -100M Hz, Dual Trace $1,395
V-1 065A - 100MHz, DT, w/cursor _ $1,64 9
V-lOB5 - 100MHz, QT, w/cursor __ $ 1,995
V·11 OOA- 100MHz, Quad Trace _ _ $2 ,195
V-1150 - 150MHz, Quad Trac e __ $2 ,695

HITACHI COMPACT SERIES SCOPES
This senes provides many new functions such as CRT
Readout.Cursormeasuremants (V·l 085/1065A1665Al, Fre­
quency Ctr . (V-l085 ), Sweeptime Autoranging, Delayed
sweep and Tripper Lock usinga 6-inch CRT.You oon 't feel
the compactness in terms of performance and operation.

$409

PRICE BREAKTH RU

SPECIAL BUY
V-212 - 20MHz Scope

Hitac hi Portable Scopes
DC to 50MHz. 2-Channel. DC offset func-

tion. Alternate magnifier function

V-5 25 - CRT Readout, Cursor Meas. $9 95
V-5 23 - Delayed Sweep $97 5
V-522 - Basic Model $B75
V·422 - 40MHz $77 5
V-223 - 20MHz delayed sweep __ $695
V-222 - 20M Hz delu xe $62525MHz Elenco Oscilloscope

$349
S-1325

Hitachi RSO Series
(Portab le Real-time Digital Storage Osci lloscopes)
VC-6 02 3 - 20MH z, 20MS/s $1,695
VC-6024 - 50MHz, 20MS/s $1,995
VC-6025 - 50MHz, 20MS/s $2,195
VC-6045 - 100MHz, 40MS/s Call
VC-61 45 -100MHz, 100MS/s __ Call

RSO's from Hitachi feature roll mode. averaging, save
memory, smoothing , interpolation. pretriggering. cursor
measurements . These scopes enable more accurate .
sirnphar observation of complex wavefo rms, in addition to
such funct ions as hardcopy via a plotter interface and
waveform transfer via the RS-232C interface. Enjoy the
comfort of analog andthe power fa dig~ar.

Elenco 40MHz Dual Trace
Good to $495

50MHz S-1340
2 0MHz Digital storage Oscilloscope

• Dual Trace • An alo g/D igital Scope • High luminance 6" CRT
• 1mV Sensitivity • 2K wo rd per channel memory D5203 L .1mV Sensitivity

.6" CRT • 10MSls samp ling rate .10KV Acceleration Voltage
• X-Y Operation • Sta te-oJ-art technology $775 • 9ns Ris e Time

• TV Sync • Includes probes • X-V Operation

_ (2) t x, lOXProbes inc lude d S-136O 60MHz Delay Sweep $775 - Includes (2) t x, lOXProbes

All scopes include probes, schematics, operators manual and 3 year (2 yrs for Elenco soopes) world wide warranty on parts & labor. Many accessories available for all H~achi

scopes, Call or write for complete specifications on these and many other fine oscilloscopes. I x, lOx Scope Probes: P-I 65MHz $17.95, P-2 100MHz $21.95
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$289.00

$65.00
$145.00
$169.00

.05% DC Accuracy

.1% Resistance
with Freq. Counter
Data Hold

True RMS 4 1/2

Digit Mullimeter

M·700T

$135

FLUKE MULTIMETERS
Seopemeters (All Models Available Call)
Model 93 $1,095 .00 70 Series
Model 95 $1,395.00 Model 7011
Model 97 $1,695.00 Model 77 11
10 Series Model 7911
Model 10 $62 .95 80 Series
Model 12 $79 .95 Model 87

AM/FM Transistor
Radio Kit

with Training Course

Model AMlFM 108

$26.95
14 Transisfors _ 5 Oiodes

Makes a great school project

XK-500 Digital I Analog Trainer
A complete mtnl-lab for building, testing, protolyplng analog and digllal clrculls
Elenco's OigilaVAnalogTrainer Is specially designedlor school projects,with5 buDt-in power
supplies. Includesa functiongeneratorwithcontinously variable, sino, triangular,square wave
forms. All poWer supplies are regulated andprotectedagalnsl shorts,

Power Supplies
• Variable Power Supply
• +1.25 to 20VDC @ .5 A"1'

(.1 .25 to 15VOC @ , Af11l)
• -1.25 10 -20VOC @ .5 Af11l

(-1.25 10 -15VOC@ 1Af11l)

• . ,2VOC@ 1 Amp
• -12VOC @ 1 Af11l
• . 5VOC @ 1 Amp
• 30VAC Center tapped

@ 15VAC at 1 Af!"1'

Analog· Section
• Function GeneratOf' Sine,

Triangular, Squarewave terms
• Frequency ad;ualabht In llvo

ranges from 110 100KHz
• Fine froQUency ad/Ust
• Amplnud. adju' l
• DC oIfset
• Modul ation FM-AM

D1gllal• Section
• EJohIdata sw\ches
• Two no bouncek)gic switches
• 8 LED readouts TTl buffered
• Clock frequency1 to 100KHz
• Clock amplitude SVPP square wave

Breadboards

• ~~~~~~~'il~~~~~tn: $149.95 Assembled......

_ .. __ Multimeter with

aaa· Capacitance 8:
Tra nsisto r Tester

Si55 CM-1500B
Reads Volts, Ohms

Current, Capacitors.
Transistors and

Diodes I with case

Digital Triple Power Supply
Xp·765

$289
0-20V@lA
0-20V @l A

5V @5A
Fully regulated, Short circuit protected
with2 Umit control,3 separate supplies

XP-660 with Analog Meters $195

Provides sine,triangle, square
wave from1Hzto lMHz

AMor FM capability

Wide Band Signal
Generators

Funclion Generator.'!"'--.............. Blox

#9600

$28.95

SG·9000 $129
RFFreq l00K-450MHzAMModula­

tionof 1KHz Variable RFoutput
SG-9500 w i Digital Display &

150 MHz built-In Counter $249

Digital Mullimeter
with

Inductance &
Capacitance

$75 ,,00
LCM·1850

• .• • ' . Ten Functions
~

XP-5S0

$69.95
2-20V@2A

12V@lA
5V@3 A

-5V@ .5A

Fully regulated and shortcircuit protected

Learn to Build and Program
Computers with th is Kit

Includes: AllParts, Assemblyand LessonManual

Model

MM·BOOO

$129.00

Starting from scratchyou buikt acomplete system.OUr
Mao-Master trainer teaches you to write into RAMs,
ROMs and run a 8085 microprocessor, which uses
similar machine language as IBM PC.

GF-SOI6 Function Generator
with freq. Counter

$249
Sine. Square, Triangle
Pulse, Ramp, .2 to 2MHz
Freq Counter .1 · 10MHz
IntlExt operation

GF-8015 without Freq. Meter $179

Digital Capacitance Meter

CM·1550B

$58.95
gRanges

.1pf-20,OOOufd
.50/0 basic accy.

Zerocontrol wi Case
Big l ' Oisplay
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Whats new in the fast-changing video industry.
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• Flat panels for HDTV. There's
still no substitute for the CRT when
it comes to large-screen resolut ion,
but that doesn 't mean that de­
velopers around the world aren't sti ll
trying to find that elusive giant pic­
ture on the wall for HDTV. Two
promising deve lopments recently
surfaced in Japan.

Flat plasma display. The pres ­
tigious Japan Broadcasting Corpo­
ration CNHK), Japan's public-televi­
sion broadcaster, recently held an
impressive progress -report demon­
stration of a thin glass sandwich
HDTV plasma display panel that it
says cou ld be commercia lized as
soon as 1997. The system is being
developed as a joint effort with Mat ­
sushita CPanasonic), NEC, Oki Elec­
tric , and Dai Nippon Printing. Texas
Instruments has a cont ract to de­
velop semiconductors for the sys­
tem. NHK is now demonstrating a
working model HDTV display panel
with a 16:9 widescreen aspect ratio.
the model is three inches thick and
weighs less than 18 pounds.

NHK concedes that there's more
work to do, but thinks the answers
to the remaining prob lems are in
sight. The screen has 1344 display
cells horizontally and 800 vertica lly,
for a resolution of 1,075,000 pixels,
but it still falls short of the neces­
sary brightness and life for a con­
sumer display. The final version will
have smaller cell size. NHK is prom­
ising to show a 55-inch working pro­
totype next year.

Ferroelectric LCD. Working with
a techno logy that others have re­
jected, Canon of Japan believes
that it has found the solution to the
need for giant thin color screens
with no flicker and with a wide dis­
play angle for digital HDTV. While
others work with the frustratingly
difficult problems of active matrix
LCD's , Canon has chosen to gam­
ble on ferroelectric LCD CFELCD), a
technology known since 1974. Can­
on is already planning to build sev­
eral plants to mass -produce con ­
sumer HDTV panels.

Canon sc ientists believe that
there is no theoretical limit to the
size of FELCD screens . FELCD ma­
ter ial differs from active matrix LCD
transistors in that it's bi-stable-it
can only be switched off or on.
Once switched on, an FELCD mole­
cule remains on until turned off, and
vice versa. That would make it ide­
ally suited to digital TV transmission
if the problem of color rendition and
gray scale could be solved. Canon
says it has done this by calling on its
work in black-and-white and color
printers .

Canon says that it will start mak­
ing computer monitors using the
FELCD material next year, moving
to color in 1994. The company al­
ready has displayed a st ill co lor
scree n with near ly HDTV reso lu­
tion-four times better than com­
puter VGA color CRT monitors . The
planned 15-inch computer display
has a resolution of 1280 x 1024 pix­
els, and the proposed 16:9 HDTV
display is scheduled to have 1920
pixels in each of 1152 hor izontal
lines.

• Widescreen sets in the U.S.
Thomson Consumer Elect ronics
continues to dole out information
about its widescreen 16:9 aspect
ratio TV sets just a little at a time.
The first sets, due out late this year
under the RCA and ProScan labels,
will have34-inch picture tubes made
in Thomson's tube plant in Italy. The
company is shooting for a price of
$4000-$5000 for the first sets,
less than the price tags for Thom­
son widescreen sets that are al­
ready available in Europe. However,
Thomson plans to start manufactur­
ing widescreen tubes in the U.S. in
1994, and its goal for that time is a
34-inch widescreen set at about the
price of today's 35-inch standard as­
pect ration C4:3) sets, which now
start at less than $2000. In addition
to the 34 -inch direct-view set,
Thomson plans to offer widescreen
project ion sets in larger sizes begin­
ning next year.

• Hughes-JVC projection
pact. Hughes Aircraft, which has
manufactured multi-million dollar
video projectors for the Pentagon,
is gearing up for civilian production .
Hughes has been seeking a con­
sumer-electronics partner to de­
velop a consumer version of its
liquid-crystal lightvalve CLCLV) proj­
ection system . It finally found that
partner in Japan's JVC. Hughes­
JVC Technology Corp., 60% owned
by Hughes and 40% by JVC, will
develop consumer and commercial
versions of LCLV projectors . The
system combines a high-resolution
CRT for image generation with sep­
arate LCD panels and an external
light source to provide a very bright
picture with high resolution. It is a
cand idate for fut ure giant-screen
HDTV project ion sets .

This fall, Hughes-JVC will market
professiona l models already de­
veloped by Hughes , priced from
$8000 to more than a million dol­
lars : consumer versions will cost
from $2000 to $7000. JVC will
manufacture consumer projectors
and key components in Japan, and
wil l distribute LCLV projectors
worldw ide through its sales net ­
work . Hughes said that HDTV reso­
lution has been achieved with LCLV
projectors, and 35mm-film resolu­
tion is the next target it will be
shooting for.

• 8mm video decks here. The
success of the 8mm video format in
camcorders must be followed by
decks for showinq and editing home
videos . Sony was the only source
8mm decks , but two others have
appeared. The compact decks with
hi-f stereo sound, which carry the
RCA and Samsung brand names.
are expected to sell for about $499.
They're both made by Korea's Sam­
sung . In the future is a dual-well
8mm/VHS deck to transfer 8mm
videos to VHS cassettes and for
edit ing home videos . Go-Video has
already shown a prototype model,
due next year. R-E
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to succeed on the job, in a new
career, or in a business of your
own.
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skilled computer programmer
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DOUBLE AND HIGH DENSITY
Is there any truth to the rumor

I've heard that the only dif­
ference between 3Y2-inch dou­
ble- and high-density disks is
the extra hole in the corner of
the plastic package? Just about
everybody I know buys the dou­
ble-density variety and then
punches a hole in the plastic
case to turn the disks into high­
density ones. I've done it myself
and can't see any difference be­
tween these disks and the ones
with "HO" stamped on them.-F.
Foeg, Frish, CA

This is one of those times when I
have to say that your guess is as
good as mine . I've done the same
thing to do uble-density disks and
have never had a probl em either. I
know people who swear they're dif­
ferent but I've never had a practical
example of it.

I remember read ing a long de­
scription of the chemical difference
in the media but it seems to have
made little impression on me since
alii remember is that the article was
long and technical-the detai ls have
disa ppeared complete ly from my
mind .

From a practical point of view, I've
had more trouble with "real" high­
density 3V2-inch disks than with the
ones I've punched or drilled into ex­
istence. This is just as true for
name-brand disks as it is for the
generic (and cheaper) variety.

Just about the only piece of hard
information I have for you is the fact
that some older high -density 3V2­
inch disk drives don't have the LED
and sensor setup to look for the
extra hole . Those drives are usually
found on the older PS2 computers
from IBM.

I know that th is letter-and the
answer-will spark a host of mail
from people who are into disk media
chemistry. That may be a good thing
because this rumor about 3V2-inch
disks has been floating around
since the high-density variety first

FIG.1-A SECOND HOLE INDICATES
that a disk is high-density.

came on the market. If people out
there really have the answer, and the
credentials to back it up, I look for­
ward to hearing from them and I'll be
sure to pass the "real" information
along .

THE APPLE FAMILY
I'm thinking about buying a

used Apple lie for my son since
there are some good buys
around, but I'm not sure about
the difference between these
computers and the other mem­
bers of the Apple family. Also,
I'd like to know if I can use my
color TV for a monitor or will
everything be unreadable?-S.
Gibbs, Redondo Beach, CA

Apple isn 't what Apple once was .
It's sad but true that while Apple
made a lot of money w ith the Apple
II series by saturation selling in the
educational market (mostly grade
schools) , they seemed to have
shifted their corporate focus to the
Macintosh . While there are some
similarities between all t he mem­
bers of the Apple II family, they are a
completely different breed from the
Macintosh.

Once upon a time, Apple II com­
puters were targeted mostly at the
schools and the Macintoshes were
aimed at the graphic arts , but this
seems to have changed. Apple has
reduced the amount of corporate
resources devoted to the Apple II
and has been touting the Macintosh

as an alternative to IBM compati­
bles in the business world .

To answer your first question
more specifica lly, there's a big dif­
ference between the Apple lie and
the Apple IIgs. The " e" stands for
"enhanced" to highlight the dif­
ference between it and the older
Apple II+ it rep laced. The "qs"
stands for " graphics/ sound" and is
a way of emphasizing the difference
between it and the older Apple lie
you're thinking of buying .

W hile the Apple IIgs can run a lot
of the software written fo r the Ap ple
lie, the reverse isn't true at all. The
hardware is very different and so are
the capab ilities of the two ma ­
chines . If you have some specific
software in mind, a used Apple lie
can be a good buy but, if you're sold
on the idea of having one of the
Apple II series of computers, spring
for the extra bucks and hunt up a
used Apple IIgs.

It may interest you to know that
frie nds of mine who teach the com­
puter courses in grade schools tell
me that it's getting harder and hard­
er to find new software for the Apple
II computers-even for the top of
the lin e App le .llgs . · You should
check with people in the schools
near you and find out for yourself
since even the world's greatest
computer isn't worth anything if the
larger software companies are w ith­
drawing their support. Remember
these people are market driven and
they may know something we don't.
It's not always wise to rely com­
pletely on the advice of the sales­
men in the Apple stores . They make
their money sel ling computers, not
writing the software that will run on
them .

As far as using a TV is concerned,
it might be OK for games but if you
want to do anything more serious,
you'll find it entirely unsuitable. You
might save some money by not buy­
ing a real monitor but it's a safe bet
that all those savings will go into eye
exams and new glasses.
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faster now, but I find that the cur­
sor speed hasn't changed
much, Is there anything I can do
about this because speeding up
the cursor will make my new
computer seem to run even fast­
er.-B. Geoff, Fischer, IN

Although your expectations
haven't quite been met, I guarantee
that making such a major change in
your computer horsepower has also
made a change in the speed of your
cursor.The reason you haven't seen
as much of a change as you wou ld
like is simply that the speed of the
cursor is dependent on three sepa­
rate factors:
• Basic computer speed
• Basic video speed
• Basic keyboard speed
and all you've done is changed one
of these factors .

Now that you have a computer
that runs at a furious rate of speed,
the cursor speed is being limited by
the speed of either your video
adapter or your keyboard-which­
ever is less.

Remember that when the key­
board sends an instruction to move
the cursor, the computer tells the
video adapter to do it. The comput­
er does its part of the job pretty
quickly, but the other two compo­
nents operate much more slowly­
particu larly the keyboard.

However, it's a good thing that the
keyboard is the slowest component
because the keyboard repeat rate
can be changed with software .
(There isn't much you can do about
the speed of your video adapter,
short of spending a lot of money for
fast video card)

There are several public domain
programs (arid some commercial
ones as welD for chanqinq the key­
board repeat rate, but all of them
have one slight disadvantage: they
steal a certa in amount, however lit­
tle, of valuable memory. That can be
a really big problem .

The answer is a small public do­
main program called FAST.COM
that cuts the keyboard repeat delay
to a bare minimum. I've been using it
for several years without any trou­
ble, and I run it automatically every
time I turn on my computer. I've put
it on the RE-BBS (516-293-2283,
1200/2400, 8N1) so you can down­
load it and see if it works. R-E

VIDEO IC's
I'm interested in building

some video devices but I'm hav­
ing a hard time locating the Ie's
that are best suited to the cir­
cuits I have in mind. Do you have
any supplier that specializes in
carrying these chips?-M.
Brown, London, UK

I sympathize with you because
I've frequently run into the same
problem myself. It's a hard and fast
rule that the more specialized the
IC, the harder it is to find-es ­
pecially in single quantities and with­
out having to meet any minimum
order.

The best place to begin your hunt
for these parts is with the very peo­
ple who make them-the IC man­
ufacturers. If you're lucky, you'll be
able to get some freebieI'enqineer­
ing samples" from them .This is only
true if you get the right person on
the phone and you identify yourself
in such a way as to let them think it's
worth their while to send you the
stuff you want.

Remember, they're in the busi­
ness of making chips for sale and if
they believe that a small sample now
can lead to a large order later on,
you'll get what you need.

A second line of approach is to
find out who their distributors are in
your area and trying the same line
with them . Your chances aren't as
good with a distributor, but you nev­
er know. The salesperson might let
you pay for a few parts (and ship­
ping), without havinq to meet their
minimum order quantity.

The last alternative-although
you might not like it-is to fill out the
minimum order by stocking up on
parts you'll be able to use later on.
This means stuff that may be
needed for something else you have
in mind but don't intend to actually
start for a while.

Getting anything in single quan­
tities is the hardest thing an experi­
menter can do. There are, however,
suppliers who stock a wide variety
of components and low or no mini­
mum orders.

SPEEDING CURSOR
I recently upgraded from my

old Xl computer and got a much
faster 386SX that runs at 20
MHz. Everything runs much
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.------------------------------------------------~Electronics Paperback Books
I GREAT PAPERBACKS AT SPECIAL PRICES I

o BP2~NTRO TO
LOUDSPEAKERS
AND ENCLOSURE
DESIGN ..... $5.95. We
explore the varie ty of
enclosure and speaker
designs in use today.so
the reader can under­
stand the principles in-

"- ~ volved.
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o BP249-MORE
ADVANCED TEST
EQUIPMENT CON·
STRUCTION .. .. .
$6 .95, El even mo re
test equipme nt con­
struction proj ec t s .F~~~~'1I

They include a digital
voitmeter, capacitance
met er, current t race r
and more.
~---, o BP309-PREAMPLI·

FIER AND FILTER CIR·
CUlTS ..... $6.95. Provides
circuits and background
info for a range of pre­
amp lifi ers, plus ton e co n­
tro ls , filters, mi xers and
more. All are high -perto r­
mance circuits that can be
built at a reasonable cost.

o PCPl15-ELECTRONIC
PROJECTS FOR HOME SECUR·
ITY ..... $10.00. 25 projects ranging
from a single-door protection cir­
cuit that can be completed in an
hour or two, to a sophi sti cated
multi-chann el sec urity sys te m.
Each project is described in detail
with circuit diagrams, explanations
of how it wo rks , instru ct ions for
building and testing, and how to
adapt circuits to meet special re­
quirements .

o BP257-lNTRO TO
AMATEUR RADIO .....
$6 .95 , Amate ur is a
unique and fascinating
hobby. This book gives
the newcomer a com­
prehensive and easy to
understand gu id e to
the subject .

o BP239-GETnNG THE "OST FRO.. YOUR ..ULTI..ETER..... $5.95. Covers
basics 01analog and digital meters . Methods of component testing includes
transistors , thyristors, resistors, capaci10rs and olher active an(l passive devices.

o BP265-MORE
ADVANCED USES
OF THE MULTI·
METER ..... $5.95. Use
th ese techn ique s to
test and analyze the
perto rmance of a vari­
e ty o f co mpo nent s .
Also see how to build
ad-ons to extend multi­
meter capab ilities.

o BP299-PRACTICAL
ELECTRONIC FILTERS
..... $6.95. Presents a doz­
en filt er-based pr actical
projects with applications in
and around the home or in
the constructor 's workshop.
Compl ete construct ion de­
tails are included.

o BP251-eOMPUT­
ER HOBBYISTS
HANDBOOK .. .. .
$8.95, A wrapup of ev­
ery1hing the computer
hobb y is t ne ed s to
know in one easy to
use volume. Provides a
range of useful refer­
ence material in a sin­
gie source.

o BP267-HOW TO
_ .. _ USE OSCILLO-
~ SCOPES AND
.- OTHER TEST EQUIP-

~
• . MENT .... . $6.95. Mas­

tering the osci lloscope
_ . I . is not really too diff icult.

I I This book explains all
_"- U the standard co ntrols

and fun ctions . Oth er
. equio ment is also de-

scribed.

o BP2 47-MORE
ADVANCED MIDI
PROJECTS ..... $5.95 .
Circuits included are a
MIDI ind icator, THRU
box, merge unit, code
genera for, pedal , pro ­
grammer, channelizer,
and analyzer.

o BP245-DIGITAL
AUDIO PROJECTS
..... $5.95. Pract ical cir­
cuits to build and ex­
pe rim e nt with . In ­
cludes AID conve rter,
inpu t amplifi er, d igit a l
delay line, compande r,
echo effect and more.

o BP195--1NTRODUCnON TO SATELLITE TV..... $9.95. A def initive introduction to
the subject written lor the proIessionai engineer, electron ics enthusiast, Orothers
who want to know more befom they buy. 8 'x 10 in.

o CMOS1-eMOS POCKET GUIDE 1 .....
$18.95. Works like the TTL Guides but covers
all commo nly used CMOS standard devices.
Six major sect ions. The first shows the device
schematic. Next is a brief descript ion of the
component and is followed by full operating ~~\ ~
details. The fourth section lists major applica- liI~/.~GTP
tions, while the 5th and 6th sect ions present ,o""',..,,;;;l,
esse ntial data for that device and a list of the
relevent manuf acturers. The final two sections
are a valuable cross -reference.

o BP303-UNDERSTANDING
PC SOFTWARE ..... $6.95. Thi s
book will help you understand the
basics of various types of business
software in com mon use. Types of
sof tware covered include word pro­
cesso rs, spelling checkers, graph­
ics programs , desktop publishing ,
databases, spreadsheets and util­
ities.

o BP248-TEST
EQUIPMENT CON, TIOIEqu'_
S T R U C TI 0 N .. ... COnoINClIon

$ 5 .95 . Det ail s co n-

structio n of simple, in_1j
e xpensive , bu t e x -
t re mely usefu l tes t ' - . .
eq ui pment. A F Ge n, H~··;P
Test Bench Ampl , Au- g'- , ~
dio Millivollmeter, Tran­
sistor Tester and six -=====:::.
more.

o BP1~ADVANCED ELECTRONIC SECURITY PROJECTS.....$5.95.lncludes a
passive infra-red detector, a fiber-optic loop alarm, computer·based alarms and an
unusual form of ultrasonic intruder detector.

o BP23S-POWER SELECTOR GUIDE.....$10.00 . Complete guide to semiconduc­
tor power device s. More than 1000 power handli ng devices are included . They are
tabulated in alpha-numeric sequency, by teclhnical specs . Includes power diodes ,
Thyristors, Triacs,~r Transistors and FEr s.

o BP97-lC PROJECTS FOR BEGINNERS.....$5.SO.~r supplies, radio and
audio circuits , osc illators, timers , switches, and more. If you can use a soldering iron I
you can build these devices.

o BP37-SO PROJECTS USING RELAYS , SCR'S & TRIACS ..... $5.SO. Build pri­
ority indicators , light modulators , warning oo!.-ices, light dimmers and mom.

o BP234-TRANSISTOR SELECTOR GUIDE..... $10.00. Companion volume to
BP235. Book covers mom than 1400 JEDEC , JIS , and brand-specif ic devices . Also
contains listing by case type , and electronic parameters . Includes Darlington
transistors, high-voltage devices, high-current devices, high power devices.

o B~INI-MATRIX BOARD PROJECTS..... $5,SO,Here are 20 useful circuits
that can be bui" on a mini-ma trix board that is just 24 holes by ten copper-foil strips.

o RAD lo-l00 RADIO HOOKUPS...,,$3.00. Reprint of 1924 booklet presents radio
circuits of the era including regenerative, neutrodyne, refiex & more.

o BP42-Sl..PLE LED CiRCUITS.....$5,SO.A large selection of simpl e applications
lor this simple electron ic componen t.

o BP117-PRACTICAL ELECTRONIC BUILDING BLOCKS-Book 1.....$5.75 .
Oscillators,Timers, Noise Generators, Rectifiers, Comparators, Triggers and mom.

o BP122-AUDIO A..PLIFIER CONSTRUCTlON.....$5.75. Construction details for
preamps and ~r amplifiers up through a l00-walt DC' coupled FED amplifier.

[] BP92-GRYSTAL SET CONSTRUcnON.....$5,SO. Every1hing you need to know I
about building cryst al radio receivers.

o BP184-lNTRO TO 68000 ASSE..BLY LANGUAGE..... $6.95. The 68000 is a
great new·breed of microprocesSor.Programm ing in assembly language increases
the running speed 01your programs. Here's what you need to koow.

I

o BP179-ELECTRONIC CIRCUITS
FOR THE COMPUTER CONTROL OF
ROBOTS ..... $7.SO. Data and circuits for
interfacing the computer to the robot's
motors and sensors.

CHECK OFF

THE BOOKS YOU WANT

o BP255-INTERNATIONAL RADIO
STATIONS GUIDE ..... $7.95. Provides
the casual listened, amateur radio DXer
and the professional radio monitor with an
esse ntial referen ce wo rk desig ne d to
guide him or her around than ever more
complex radio bands.

Number of books ordered D
SHIPPING CHARGES IN
USA AND CANADA

Name _

ELECTRONIC TECHNOLOGY TODAY INC.
ao Box 240, Massapequa Park, NY 11762-0240

SORRY No orders accepted
outside 01 USA & Canada

SO.01to $5.00 $1.50 Total price of merchandise $ _
$5.01 to $10.00 $2.50 Shipping (seechart) $ _
S10.0110 20.00 S3.50 Sublotal $ _

Address S20.01to 30.00 S4 .50 Sales Tax (NYS only) $ _
City Stale Zip S30.01to 40.00 S5.50 Total Enclosed , , . $ _

$40.011050.00 S6.50 All . S 1
• RE992 $50.01andabove $8.00 payments must be In U.. unds J
~ ---- -- ------~--- - - -- - - - - - - - - - - - - - - - - - ---- - - - - ---
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SOLID-STATE RELAY UPDATE
Regard ing the artic le , " Solid­

S t ate Re lay" (Radio-Elec­
tronics, May 1992), a very impor­
tant feat ure is the zero-cu rrent
switch-off characteristic inherent in
the tr iac.

The interruption of the circuit at
the instant the current is zero avoids
voltage spikes that could be pro­
duced by the stored energy (E) in
the distributed inductance of the
power line and leakage inductance
of the mains (line) transformer (l) if
the current is suddenly interrupted
at a non-zero value, as occurs with
mechanical contact breakers . As
we know, E = 1/2 Li2. At the instant
the current crosses zero, the stored
energy is also zero.

These voltage transients, which
are caused by switching heavy cur­
rents, are often the reason for failure
of electronic equipment connected
to the same line. The solid-state re­
lay prevents such damage.
LEO BATISTA
Professor of Electric Automation
University of Sao Paulo
Sao Paulo, Brazil

A REAL HUM-DINGER
I appreciated the response to the

50-hertz hum question that ap­
peared in Ask R-E in the June issue
of Radio-Electronics. I had the
same problem with my speaker sys­
tem . I took your advice , and my
problems were solved. Thanks!
JEFF FRUSCELLA
Kirtland, OH

ANOTHER HUM STOPPER
I enjoy read ing Ask R-E each

month. The 50-hertz hum problem
described in the June issue could
be caused by a ground loop. When
components of a ste reo system
that are connected by patch cords
receive their power from different
120-volt receptacles, a ground loop
can be formed by a small amount of

.alternating current flowing in the
shield of a shielded patch cord . That

current flow is caused by a small
potential difference in the neutral
conductor wiring in a buildinq's 120­
volt circuits .

There is help for this type of hum
problem. Radio Shack has a stereo
ground-loop isolator, No . 270-054,
which is a patch cord with two audio
isolation transformers included .
Those transformers break the
ground-loop circuit , thereby stop­
ping the current flow that causes the
hum.

The ground loop isolator is listed
on page 50 of Radio Shack 's 1992
catalog in the automotive section . It
can be used in line-level circuits of
any audio equipment. I· have suc­
cessfully used this device in audio
component hookups.
JACK P. SONNEMAN
Fayetteville, OH

ROSICRUCIANS, ALIVE AND WELL
I am writing in response to the

item in Ask R-E (Radio-Elec­
tronics, June 1992) about FM an­
tennas that use household wiring.
Perhaps they have disappeared,
which is fine by me, but Rosicru­
cians (AMORC) haven 't. I sub­
scribe to Radio-Electronics and
have done so for quite some time. I
am also a member of the Rosicru­
cian Order, AMORC, and havebeen
a member for just as long, if not
longer.

Until the time comes when I no
longer receive the valued informa­
tion that I do from both Radio­
Electronics and AMORC, I will be
affiliated with both. Your questions
are welcome .
CHARLES R. BAILEY
2123 Grand St. N.E.
Minneapolis, MN 55418

TURN-SIGNAL AMPLIFIER
Regarding the request from W.

Baker in Ask R-E (Radio-Elec­
tronics, April 1992) for a turn-sig­
nal amplifier, I have designed a
simple, low-cost device that is in­
tended to solve that problem.

The product requires no wiring in
any vehicle, be it a bus, truck, or
automobile, and operates with a
time delay. A 2800-Hz beep is gen­
erated after a fixed-time delay and is
repeated at this same delay for as
long as the turn-signal switch is on.
For example, when the turn-signal
switch is selected to indicate a turn,
45 seconds later if the selector
switch is still on, a 2800-Hz beep is
emitted . The beep is repeated 45
seconds later, and will keep occur­
ring at 45-second intervals for as
long as the turn signal remains on.
The time delay can be designed for
any value. Most customers will like­
Iy prefer a 50-second delay, but
there will be 30-second and 45-sec­
ond delays available, or any other
that the market might desire. Two
volumes of sound are selectable by
a slide switch .

The product is simply installed in
any vehicle in less than two min­
utes, and will be available from my
company for less than $20 starting
in December 1992.
ALBERT P. GREGORY
A. G. Technologies
27211 EI Pico Lane
Sun City. CA 92486

TURN-SIGNAL AMPLIFIER
In April's Ask R-E, your response

to W. Baker's request for a turn sig­
nal amplifier-to purchase and add
a chime--is expensive and gives an
undesirable indication. The "chime"
is not something most people want
to hear every time their turn-s ignal
lamps flash. Here are two other
practical solutions .

Wagner Lighting now markets a
fully solid-state, two-terminal auto­
mot ive flasher. One specification
that has been an issue since the
project started is the audio output,
since there is no bimetallic blade or
relay to make the sound. An audio
transducer was added to generate
the familiar click that drivers associ­
ate with flashers.

Because a solid-state flasher re-
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specificationssubject10 change withoutnotice.
Q 1992 Beckman Industrial Corp.

Made in the USA

An Affiliate of Emerson Electric Co.

The Beckman Industrial Series 2000, priced
from $209 to $279 offers you the best perfor­
mance foryour dollar. Look again at thesefeatures:
• 4 Digit, 10,000 Count Resolution
• Basic Accuracy to 0.1%
• True RMS, ACor AC on DC
• O.OlQ Resolution
• Automatic ReadingHold
• 1ms Peak Hold
• Fully Autoranging Relative and Min Max Modes
• Intermittent Detector
• UL1 244, I£C101O Design
• Three Year Warranty

TheSeries 2000 offers the most solutions for your
everyday test and measurement needs.'The only
DMMs designed by the peoplewho use them. You.

For more information on these new DMMs
call (outside CA) 1-800-854-2708 or

BI™(inside CA) 1-800-227-9781. Beckman
Industrial Corporation. 3883 Ruffin Rd..
San Diego, CA 92123-1898. - - -

Beckman Industrial TAl

Before we built the new generation Beckman
Industrial Series2000 DMMs, we asked people
like you what you reallywant.

You want more. More test and measurement
capabilities. More troubleshooting features. All
in an affordable hand-held DMM. The Series 2000
features the widest range Frequency Counter in
any professional DMM, a full-range Capacitance
Meter, True RMS measurements, Intermittent
Detection, 50ns Pulse Detection, and Peak
Measurement capabilities. Plus, the Series 2000
is the only meter to offer autorangingMin/Max
recording and relative modes.

You want a DMM that's easier to use. The
Series 2000's display is 25%larger, with bigger
digits and backlighting for easier reading, even
in the worst light. Plus the fast 4 digit display
provides the high resolutionneeded foradjusting

.power suppliesand generators down to 1mY.
And only the Series 2000 features a menuing
system for fast, simple feature access.
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quires an external audio transducer,
Wagner's new flasher has incorpo ­
rated an atten tion timer that beeps
for e iqht flashes after a delay of
about three minutes. Beeps alert
the driver that his turn signal flasher
has been left on. Because this flash­
er has two terminals, it can replace
any exist ing automotive turn-signal
flasher.

Another way to get the driver's
attention is by making the click loud­
er. A capaci to r in series with a
speaker across the load and battery
terminal of the flasher will create a
click at every lamp on/off trans ition.
When the flasher turns the lamps
on, a voltage spike will dissipate
through the speaker and create a
"click." The same thing will happen
when the flasher turns the lamps off.
The larger the capacitor and speak­
er, the louder the click . A value of 47
microfarads works well with a 1112­

inch speaker.
I've enjoyed Radio-Elec­

tronics for years and use it to keep
my design and practical skills up to
date. Keep up the good work.

TIMOTHY W. BROOKS
Senior Design Engineer
Wagner Lighting
Sevierville, TN

TV AND X RAYS
I'm writing in regard to the item

about TV and.X-rays that appeared
in Video News (Radio-Elec­
tronics,June 1992). I'm aware that
the changes in modern-day TV
sets-including solid-state circuitry
and redesigned shielded CRT's­
probably make them safer to be
near than ever.

However, I'm also aware that
many manufact urers design their
products very close to the product
safety quidelines as a matter of cost
containment. Many individuals. in­
cluding office worke rs. children who
play video games, and students
may spend considerable time in '
close proximity to CRrs-either in
TV sets orcomputerterminals.That
doesn't even take into account the
increasing time that many children
spend watching TV.

In the auto industry,we are buying

safety in the form of redesigned car
bodies, safety restraints, air bags.
safety glass, anti-lock brakes, and
making sure that we crash -proof
this and that.

I agree that we must not hamper
the electronics industry, but at the
same time, I believe that we must do
more to safeguard people against
radiation, which is both invisible and
harmful.
DONALD HANG
North Canton. OH

SNOOPER STOPPER
SUGGESTION

The article "The Snooper Stop­
per" (Radio-Electronics, April
1992) was very interesting . But if a
person is only interested in protect ­
ing his cable box from the bullet and
ID signal. then why not use an FM­
trap, which is available from Radio .
Shack (Cat. No. 15-577)for $3 .697
That would save about $20 com­
pared to the cost of your project ,
and it needs no adjusting.
MATI STANTON
Shrewsbury. MA R-E

Ifyou're in the market for great testand measurement gear,here's some food for thought: Tekmakesa bunch of i'
All with the same enduring quality that made our scopes famous. We even have catalogssoyoucanorder thes

03W·188624 Copyright© 1992. Iektronixlnc
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WHAT'S NEWS

continued from page 6

probed with high-frequency radio
signals.Those signals, under the in­
fluence of the magnetic field, "ex­
cite' the nuclei of the hydrogen
atoms concentrated in blood and
body organs, causing them to reso­
nate . Those resonance signals are
transmitted to a computer which
converts them into digital data .
Computer software reconstructs
the data into a picture of the object
being imaged on the computer's
monito r.

A flow encoding procedure that
distinguishs between resonance
signals emitted by moving hydrogen
atoms in the bloodstream and those
in the stationary organs and struc­
tures sets GE's MRI angiography
technique apart. Signals emitted by
the motionless hydrogen atoms are
suppressed while those from the
moving atoms are highlighted. The
technique can measure and calcu­
late the flexibility of the aorta and

various major arteries as well as
most blood vessels .

To explore the clinical relevance
of the quantitative measurement
technique , GE and Imperial College
researchers will examine how vari­
ous agents such as nicotine and ni­
troglycerine alter the flow dynamics
of blood within a vessel.

Military technology for law
enforcement

In an effort to shed its type cast­
ing as an exclusive defense
cont ractor, the Westinghouse Elec­
tronics Syst ems Group (Baltimore,
MD) has unveiled a shopping list of
law-enforcement related products
that it has developed. They are in­
tended for the war on drugs and are
expected to make law enforcement
safer and more effective. Among
the products and systems are:
• A vehicle equipped with ad­
vanced electronics providing an
automatic comm unications link to
crimina l and motor-vehicle data
banks, and sti ll-frame video capture
and transmission .

• A multi-sensor surveillance air­
craft equipped with advanced sen­
sors , communications, and naviga­
tion systems for aerial surveillance.
• A handheld instrument that de­
tects trace amounts of illicit drugs
or explosives and displays its find­
ings. The instrument does a chemi­
cal analysis of a card that is passed
over a suspect container.
• Software for computer-assisted
report entry and law enforcement
management.

By down-linking the multi-sensor
aircraft's infrared and radar image to
a ground base. the aircraft can also
serve as an airborne command cen­
ter to direct and coordinate ground
activities. The vehicle-integrated
payload-elevated reconnaissance
(VIPER) system integrates radar,
electro-optical, communications,
and computer technologies into a
mobile target -detection and report­
ing system intended for border sur­
veil lance . These are commercia l
versions of military system s that the
company has developed over the
past five decades . R-E

affordable products directly, in case you want to do more
than just window shop. TAlK mlEK / 1 2B- 1XI.78 Tektronix

A st and Measurement
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EQUIPMENT REPORTS
Beckman Industrial DM10Xl Digital Multimeter

22

High-quality, innovative
meters at a

hard-to-beat price.

CIRCLE 10 ON FREE INFORMATION CARD

M ultimeter buyers on a bud­
get have never had it so
easy-nor have they ever

had it so hard. It used to be difficu lt
to find a low-cost DMM that was
full-featured and built with an eye
toward safety. These days, it's easi­
er than ever to find such meters , but
it's getting more difficult to choose
from among them. The latest crop of
low-cost high-quality DMM's to hit
the market are from Beckman In­
dustrial (Instrumentation Products
Division, 3883 Ruffin Road, San Di­
ego , CA 92123J Beckman 's
OM15XL, DM10XL, and DM5XL
ran ge in pr ice from $34 .95 to
$59.95. The DM1OXL, which we ex­
amined, costs $44.95.

The first thing we noticed about
the DM10XL was its 3Y2-digit
(2000-count) LCD readout. The
large (0.7-inch) digits are very easy
to read. We also noticed the meter's
non-t radit ional color-a charcoal­
gray cabinet with green labels and
accents . Although we certainly
wouldn't buy a DMM because of its
color, the people at Beckman say
they did a lot of market research
that led them to choose the green
shade.

The dimensions of the DM10XL
are roughly 6 x 3 x 1Y4 inches. the
meter's face is dominated by a large
rotary function-selector knob
roughly in the center. The LCD is
above the knob, and a row of 4 input
jacks is below it. Along the left front
edge is what we regard as the unit's

most innovative feature: A row of
LED's give a rough idea of the volt­
age level at the probes even if the
meter's battery is dead! It's a good
feature because many DMM users
are careless about replacing the
battery when the low-battery annun­
ciator indicates that it's time to do
just that. (We assume that's be­
cause they don't know that a low
battery can reduce a meter's ac­
curacy tremendously, which could
result in potential ly dangerous situa­
tlons .) Beckman calls the feature
the " Safety Tester."

The Safety Tester feature also
makes sense for someone who
doesn't use a DMM regu larly-a
home-owner, for example, who oc­
casionally uses a DMM when work­
ing on a home-wiring project or
when doing some work on his car.
Evenwhen he pulls the meter out of
his tool box with a dead battery, he'll
be able to use it for basic, low-preci­
sion measurements, because the
Safety Tester is powered by the volt­
age being measured, not by the
DMM's battery.

Seven LED's indicate the voltage
being measured: One yellow LED is
used to indicate a negative voltage
(or, in combination with another

. LED, an AC voltageJ A row of six
red LED's indicates the voltage
level; the levels indicated are 6, 12,
24, 50, 110, and 230 volts .

The DMM section of the meter
measures AC volts in two ranges;
(200 and 740 volts), DC voltage in

five ranges (200 mV, 2, 20, 200 , and
1000 volts) ; and resistance in six
ranges (200 , 2K, 20K, 200K,
2000K, and 20 megohms). A diode­
test/continuity feature is also avail­
able.

The DM10XL can measure DC
current over five ranges (200 ~, 2
mA, 20 mA 200 mA, and 10 A). One
test lead must be moved for current
measurement to one of two current
jacks-one jack handles current lev­
els up to 200 milliamps; the second
handles 10 amperes. Beckman has
included two important safety fea­
tures here. First, both current inputs
are fused to protect both the user
and the meter. Second, the meter
will sound a warning tone if you have
the test leads set up for current
measurement while the function
switc h is in a voltage-measurement
range.That's important because try­
ing to measure a voltage with the
test leads set for current could
cause an excessively high current to
flow.

A long with t he fusi ng , t he
DM10XL also provides good over­
load protection on all functions and
ranges. That's an important safety
consideration missing from many
low-cost meters .

The accuracy specifications of
the DM10XL are impressive for a
low-cost meter. DC accuracy is
rated at ±0.7%+1 digit; AC ac­
curacy at ± 1% + 4 digits. DC cur­
rent is rated at ± 1% + 1 digit for
readings in the 200-J-l-A to 200-mA
ranges, and at ± 2% + 3 digits for
readings in the 10-amp range.

The lowest-cost meter in the se­
ries, the DM5XL does not offer the
Safety Tester feature and, in gener­
al, provides lower accuracy and re­
duced measurement capabilities .
The DM15XL also lacks the Safety
Tester, but adds AC current mea­
surement and a logic-probe mode.

We were impressed by the con­
venience and safety features built
into the $44.95 DM10XL. We rec­
ommend it highly. R-E



ELEVEN-PIECE RACHET TOOL KIT
Includes reversible ratchet handle , extension
bar, six bits, two precision screwdrivers, and a
cutter. Comes in fitted case. Get one for your
shop, another for your car, another fo~ y?ur
tool kit. To order send $11.75 USA shipping
only. ELECTRONIC TECHNOLOGY TODAY
INC., PO Box 240, Massapequa Park, NY
11762-0240.

TUNABLE 50dB NOTCH FILTERS-for TV.
Can be tuned precisely to required frequency.
Model 23H-Ch 's 2-3 (50-66 Mhz) Model
46FM-Ch's 4-6 plus FM (66-108 Mhz) Model
713-Ch's7-13(174-216Mhz) Model 1417-Ch's
14-17 (120-144 Mhz) Model 1822-Ch's 18-22
(144-174 Mhz) $30 each, includes shipping.
Visa, MC, or check. (C.O.D. $5 extra). Fast
delivery, 30 day money back. Quantity prices
to $16. STAR CIRCUITS, P.O. Box 94917,
Las Vegas, Nevada 89193,1-800-535-7827.

FREE CATALOG! ELECTRONIC TOOLS &
TEST EQUIPMENT-Jensen's new Master
Catalog, available free, presents major bra~d
name electronics tools, tool kits, and test in­

struments, plus unique, hard-to-find products
for assembly and repair and custom field ser­
vice kits available only from Jensen. All fully
described and illustrated. Enjoy free technical
support and rapid, post-paid delivery any­
where in the Continental USA. JENSEN
TOOLS, INC., 7815 S. 46th St., Phoenix, AZ
85044. Phone: 602-968-6231; FAX
1-800-366-9662.
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CABLE TV CONVERTERS AND DE­
SCRAMBLERS SB-3, TRI-BI, MLD, M35B,
DRZ-DIC. Call for catalog and price list. Spe­
cial combos available. We ship COD. Quan­
tity discounts. Call for pricing on other
products. Dealers wanted. FREE CATALOG.
We stand behind our products where others
fail. One year warranty. ACE PRODUCTS,
1-800-234-0726.
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$495 FOR A PROGRAMMABLE DC
POWER SUPPLY IS NOW A REALITYI
• GPIB Interface Standard. Output Voltage/
Current Programming & Readback. Local &
Remote GPIB Operations. Remote Sense
Function • Programmable Overvoltage and
Overcurrent Protection. Software Calibra­
tion • Superior Line/Load Regulation
• Output Enable/Disable • 3 Year Warranty.
FREE Orientation Video available. For de­
tails, call: AMERICAN RELIANCE INC.
800-654-9838 FAX: 818-575-0801.

TWO TRANSMITTERS IN ONE! 5 MINUTE
ASSEMBLY! MONEYBACK GUARANTEE!
New Law Enforcement grade device on a
single chip is the most sensitive, powerful,
stable room transmitter you can buy. Uses
any 3V-12V battery. Or attach to teleph.one
line to monitor all telephone conversations
over 1 mile away without batteries! 100mW
output! 80-130MHZ. Receiveon any FM radio
orwideband scanner. VT-75microtransmitter.
$49.95 + 1.50 S&H. VISA, MC, MO. COD's
add $4.00. DECO INDUSTRIES, Box 607,
Bedford Hills, NY 10507. 1-800-759-5553.
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APPLIANCE REPAIR HANDBOOKS-13
volumes by service experts ; easy-to­
understand diagrams, illustrations. For major
appliances (air conditioners, refrigerators,
washers, dryers, microwaves, etc.), elec.
housewares, personal-care appliances.
Basics of solid state, setting up shop, test
instruments. $2.65 to $5.90 each. Free
brochure. APPLIANCE SERVICE, PO Box
789, Lombard, IL 60148.1-708-932-9550.
CIRCLE 84 ON FREE INFORMATION CARDFAX: 516-293-3115

CALL NOW
AND

RESERVE
YOUR SPACE

• 6 x rate $940.00 per each insertion.
• Fast reader service cycle.
• Short lead time for the placement of

ads.
• We typeset and layout the ad at no

additional charge.

Call 516-293-3000 to reserve space.
Ask for Arline Fishman. Limited number
of pages available. Mail materials to:
mini-ADS, ELECTRONICS NOW, 500-B
Bi-County Blvd., Farmingdale, NY
11735.



NEWPR
Use the Free Information Card for more details on these products.

CIRCLE 18 ON FREE
INFORMATION CARD

AUDIO REFERENCE GENER­
ATORS. The ARG-440 and
ARG-1000 audio reference
generators from Tobin Cin­
ema Systems are said to
generate pu re, accurate
440-Hz (A4 to musicians)
and 1000-Hz tones. The
generators also prov ide
pre cision "pink" and

GENERA~PURPOSE CU~

TER. Cable TV and com­
puter network installe rs,
and te chnicians working
with different kinds of coax­
ial cable and wire need
sha rp , genera l purpose
cutters . GC Electronics

says it meets this need
with its No.12-457 5-inch
cutter. The tool is said to
cut through all sizes of
coaxial cable cleanly and
crisply, wi thout crush ing
the cable. It is also capable
of cutting other kinds of
wire used in electrical and
electronic work.

The No . 12-457 cutter
sells for $3.50.-GC Elec­
tronics, 1801 Morgan
Street, Rockford, IL 61102.

suscep tibil ity and in ­
creas es the chances of
making QSO con ne c ­
t ions- especiall y on HF
bands.

A DCD circuit with a
LED indicates when you
are receiving signals prop­
erly. The device also fea­
tures remote packet opera­
tion . mailbox-like message
forwarding , and Net/ROM
emulation. It uses MFJ En-

matics can be displayed by
double-cl icking on the sym­
bol of a device. The pro­
gram runs in color. gray
scale, and black-and-white.
In the color mode, the
traces can be colored by
length or node, or the user
can specify the color desir­
ed. A 50-page manual with
diagrams of sample circuits
that can be simulated is in­
cluded .

MacBreadboard 1.0
costs $59.95; educational
discounts are available.­
Yoeric Software, 600 South
Chu rto n #2 4 . Hills­
borough , NC 27278 ;
Phone: 919-644-1620.
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VHF packet at 1200 baud
and HF packet at 300 baud.
A data carrier detected cir­
cuit and adjustable thresh­
old control reduces noise

assignments before actu­
ally doing them. The pro­
gram is said to be able to
supplement or be an alter­
native to a formal course
on digital circuits .

MacBreadboard permits
the student to select from
among over 30 two-state
devices. breadboard .
power supply,wires. LED's,
buzzer, seven-segment dis­
plays, switches. and a logic
probe. Timing diagrams of
circuits that havebeen sim­
ulated .can be displayed
and p r i n ted 0 u 1. A
" snapshot" of the bread ­
board .can also be printed .
Integrated ci rcuit sche-

PACKET MODEMITERMINAL
MODE CONTROLLER A
Commodore 64/128 com­
puter and a handheld VHF
or HF stnq le-sideband
transce ive r with the
MFJ-.1271 are your tickets
for admission to packet
communicat ion . MFJ 's
modem/term ina l mode
controller plugs into you r
Commodore's rear cas­
sette port. It works both

MACINTOSH DIGITAL-CIR­
CUITS TRAINER. Owners
and users of a Macintosh
computer (512ke with Sys­
tem 4.1 or greater) who
want to learn more about
digital electronics can do
so with Yoeric Software s
Mac Breadboard 1.0. In­
tended for hobbyists and
students, t he transistor­
transistor logic (Tll.) train­
er was des igned to act like
the hardware simulators
used in many digital circuit
courses . Unlike those sim­
ulators which are based on
a schematic approach,
MacBreadboard provides a
computer representation
of a real-world object; the
student manipulates IC
chips and conductors , not
individual gates .

Students se lect a TTL
device by number (i.e .
7400) from a menu, place it
on the representat ion of a
PC board on the MAC
computer's screen, and
"draw" conductors to con­
nect the power supply, re­
sistors, capacitors, switch­
es and other components
just as they would in putting
together a lab breadboard.
According to Yoeric , the
program permits students
to simulate their laboratory

...-----------------:..---------------, te rp r i s ess D ig icom /
64 public software
(MFJ-1293)'

The MFJ-1271 costs
$49.95.-MFJ Enterprises,
lnc., P.O. Box 494 , Missis­
sippi State, MS 39 762;
Phone: 601-323-5869 (for
orders : 1-800-647-1800) ;
Fax: 601 -323-6551.
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" w hite " noise for audio
tests .

A 440-Hz f requ ency
standard is used in tuning
musical instruments and
even whole orches t ras .
The frequency can also ver­
ify that tape speed is cor­
rect and th at 0 VU
reference levels are set. A
frequency of 1000 Hz is the
traditional reference level.
Both mode ls of audio refer­
ence generator have
stated accuracies of ·10
parts per million, 3 pp m
CO.0003%) typical.

Pink noise applied to
tape heads after the refer­
ence tone permit playback

equalization to be precisely
set when used with a real­
time analyzer. That noise
can also be used for room
equaliza t io n. M oreover,
pink and white noise can be
mi xed to s imul ate the
sound of rain, a waterfall .
SWf, or various hissing
noises .

The outputs of the audio
refe rence generators are
electronicall y balanced at
600 ohms and del iver 0
dBm. They can also be un­
term inated at +6 dBu, un­
ba lan ced at 0 dBu , or
loaded for a lower signal
level. Each gene rator set
includes a calibrated circuit
boa rd , color-coded de­
tachable 16-wire cable , a
wall-out let AC to DC con­
verter, and a mating DC
power plug . Both can be
operated from any + 12- to
+35-volt DC source.

ARG -440 and
ARG-tOOO audio reference

generators are priced at
$150.- Tobin Cinema Sys­
tems, 3227 49th Avenue
SW, Seattle, WA 98 116;
Phone: 206 -932-7280 .

ALLIGATOR CLIPS. A family
of five alligator clips from
ITT Pomona permits the
safe electrical testing of
components and systems
carrying up to 250 volts .
The clips are available in a
range of sizes: large heavy
duty, large. medium, mini­
ature, and disposable. All
alligator clips are coated
with durable plastic insula­
tion to prevent shock haz­
ard, shorting, or grounding
to conductive surfaces .

Tinned copper-alloy jaws
firm ly grasp wires or leads
and receptacles with con­
nectors accept 2- to 4-mm
CO.087 - to 0.157-inch) lead
wires . The miniature and
disposable clips are intend­
ed for tests on densly pop-

ulated circ uit boards in
restricted locations. They
are also useful is such
medi cal appl ica tions as
electrocardiogram testing.
The larger clips are suitable
for testing for high-current
wi thstand capabi lity and
electrostat ic-control prod­
ucts.
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The large . heavy-du ty
Model 5785 grips objects
up to 9.5 -mm CO.37 inch) in
diameter. It has an overall
leng th of 81 mm (3 .19­
inch) , and it accepts a
sheathed banana plug. It
will protect against 250
vo lts . The large Model
5786 clip grips objects up

EVEN AT 839,
THE BLUES GAN LAST
AlONG, lONG IME.
Conventional wisdomsays ifyouspend less than forty

bucks onaprobe, it won't be longuntil thethrill isgone.

But DuraprobesT
" start at$39, live practically

forever, and work withalmost any scope around, so it

won'tsurprise us if youpick upawhole case.After all,

some folks were just bom to have the blues.

Duraprobe
63W-188581-1

Brownell I Carolton-Bates I CMI-Metermaster I Contact East I ENTEST I INOTEK
ITC I Jensen Tools, Inc. I Joseph Electronics I Marshall Industries

Radar Electric I R.S. Electronics I Zack Electronics
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TRANSDUCER POWERSUP·
PLY. The Model 4130 en­
caps ulated power supply
from Calex offers adjusta­
ble vo ltage output for
poweri ng t ransd ucers ,
strain gages, and many
kinds of laboratory equip­
ment. The power suppl y
provides 4 to 15 volts DC at
up to 1590 milliamperes ,
enough power for three
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dustries , the mechanical
assistance of arm assem­
bly provides a three-fold in­
crease in production over
manual pick-and-place
methods . For prototypi ng
and batch production, a
board can be pasted and
populated in one worksta­
tion while secured in the
adjustab le, locking PC
board holder. Movement is
minim ized because the
board remains fixed during
both the pasting and popu­
lating operations.

The SMT-6000 is sold
complete with a 45 -com­
partment carousel, 12-inch
and 15-inch PC board hold­
ers, a self-contained vac­
uum sou rce for pick-and­
place operations , ti mel
pressure contro ls for dis­
pensing, a hand rest, and a
pick/place nozzle kit. Op­
tional accessories such as
stick and reel component
feeders, a light/magnifier,
interchangeable spare ca­
rousels , and a feede r­
mounting bracket are also
available.

The SMT-6000 S MT
works tation sells' for
$3750 .-0K Industri es,
Inc., 4 Executive Plaza,
Yonkers , NY 10701:
Phone: 914 -969 -6800:
Fax: 914-969-6650 .

INTEGRATED SURFACE
MOUNT WORKSTATION .
Man ufact urers who per­
form paste and place sur­
face-mount component as­
sembly in small volume can
improve t he ir y ie lds and
their product ivity with the
SMT-600Opick/ place/ dis­
pense system from OK In­
dustries.

The mechanically as­
sisted. solder-paste dis ­
pensing and component
place ment system is de­
signed to achieve place­
ment rates of up to 600
components per hour. It in­
tegrates a solder-paste dis­
penser and vacuum pick-up
head onto a single arm as­
semb ly. That arm can be
moved in the X-Y-Z-O axes
while the operator's hand is
stabilized on a movable
hand rest.

Needle positioning for
paste dispensing, is said to
be precise and repeatable,
reduc ing placement loca­
tion error by as much as
67% . According to OK In-

to 10 mm <0.39 inch) in di­
ameter. It includes a screw
connection for lead wires
up to 18AWG (2.4 mm), Its
overall length is 80.5 mm
(3.17 inches).

The Model 5787, 56-mm
(2.20-inches) long medium
clip, connects to a standard
4-mm banana jack. The
Model 5788 miniature clip
has a miniature bananajack
and an overall length of 40
mm (1 .57 inches). The dis­
posable Model 5791 clip,
with an overall length of 53
mm (2.09 inches) , has a
button fix/release for lead
retention and a standard
banana jack .

The alligator c lips are
priced from $ .98 to $3.45
each .-ITT Pomona Elec­
tronics, Customer Service,
1500 East Ni nth Street.
P.O . Box 2767, Pomona,
CA 91769 : Phone :
714-469-2900 : Fax :
714-629-3317.

Call toll free
800.247.1241

20 Lumber Road BLDG. # 2
ROSLYN. NEW YORK 11576
Phone (5161 484·7121
Telefax (5161 484-7170
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If You·re serious
About a Future in

Electronics, Ensure that
Future with the Best
Educational Daaining

~ Availabe.



WHY CHOOSE CIE FOR YOUR TRAINING?
• 150,000 successful graduates from every country around the world.

• Only CIE rewards you for fast study. CIE offers an Associate Degree
program ,based on actual study time used. The faster you' complete your
degree the less your overall tuition.

• State-of-the-art laboratory equipment is yours to keep and it comes
assembled, ready for hands-on experiments.

• Approved for educational benefits under the G.I. Bill for veterans and other
eligible persons.

• Upon graduation, CIE offers free preparation to pass the Certified
Electronics Technician Exams. .

.f you want to learn about electron­
" and earn a good income with that
iowledqe then CIE is your best
lucational value.

CIE's reputation as the world
ader in home study electronics is
ssed solely on the success of our
·aduates. And we've earned that
.putano n with an unconditional
immitment to provide our students
tth the very best electronics
ain ing.

Just ask
ny of the
SO,OOO-plus
raduat es of
re Cleveland
istltute of
lectronics
Iho are
lorking in
igh-paying
ositions with
erospace,
omputer,
nedlcat,
urtornotive
md communi­
ation firms
hroughout the
vorld.

They'll tell you success didn't
:ome easy ...but, it did come....thanks
o C1E. And today, a career in elec­
:ronics offers more opportunities and
~reater rewards than ever before.

elE's COMMITTED TO BEING
THE BEST... .IN ONE
AREA.... ELECTRONICS.
CIE isn't another be-everything-to­
everybody school. We teach only one
SUbject and we believe we're the best
at what we do. Also, CIE is accredited
by the National Home Study Council.
And with more than a 1,000 gradu­
ates each year, we're the largest
home study school specializing
exclusively in electronics. CIE has
been training career-minded students
like yourself for nearly 60 years and
we're the best at our subject .....
ELECTRONICS.. . BECAUSE ITS THE
ONLY SUBJECT WE TEACH!

CIE PROVIDES YOU WITH A
LEARNING METHOD SO
GOOD, Irs PATENTED.
CIE's Auto-programmed lessons are a
proven learning method for building
valuable electronics career skills. Each
lesson is designed to take you step-by­
step and principle-by-principle. And
while all C1E lessons are designed for
independent study, CIE's instructors
are personally available to assist you

with just a toll­
free call . The
result is practical
training... the
kind of experi­
ence you can put
to work in today's
marketplace.

LEARN BY
DOING...WITH
STATE-QF­
THE-ART
FACIUTIES
AND
EOUIPMENT.
In 1969, CIE

pioneered the first Electronics labora­
tory course and in 1984, the first
Mircoprocessor Laboratory course.
Today, no other home study school
can match C1E's state-of-the-art equip­
ment and training. And all your
laboratory equipment, books, and
lessons are included in your tuition .
It's all yours to use while you study at
home and for on -the -job after
graduation.

PERSONALIZED
TRAJNING ....TO MATCH YOUR
BACKGROUND.
While some of our students have a
working knowledge of electronics
others are just starting out. That's
why we've developed twelve career
courses and an A.A.S. Degree program
to choose from. So, even if your not
sure which electronics career is best
for you, CIE can get you started with

core lessons applicable to all areas of
electronics. And every CIE course you
take earns you credit towards comple­
tion of your Associate in Applied
Science Degree. So you can work
toward your degree in stages or as
fast as you wish. In fact, CIE is the
only school that actually rewards you
for fast study, which can save you
thousands of dollars.

SEND TODAY FOR YOUR CIE COURSE
CATALOG AND WE'LL SEND YOU A
FREE 24 PAGE CIE ELECTRONICS
SYMBOL HANDBOOK!

•••••••••••••••
• D YES! I want to get started. •
• Send me my CIE school catalog includ- •
• ing details about the Associate Degree •
• Program. (For your convenience, CIE •

•
will have a representative contact you - •
there is no obligation.) AE42• •• Name : •

• Address: •• •• City: State:.

: Zip: Age: =~. . ~Phone No. (-- 3. . ~Check box for G.!. Bulletin Benefits ' u. .:o Veteran 0 Active Duty (0

: 11II:!El13 ("'-"\ ii
• CLEVELAND .,. '. a

INSTITUTE OF ~< "0". __,0' e ~.
• ELECTRONICS ~-.~
•

1776 East 17th Street A schoo l or thousands. • 0
Cleveland, Ohio 44114 A class or one, ::E

• (216) 781-9400 Since 1934, •
31

•••••••••••••••
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350-ohm gages or trans ­
ducers that require 10-volt
excitation.

Voltage can be adjusted
with a built-in potentiome­
ter.Line and load regulation
are 0 .05 %. Ripp le and
noise are less than 0.5 milli­
volt rms. The power supply
hasbuilt-in remote sensing.
it is short-circuit protected.
and it has an internal ther­
mal shutdown switch. The
Model 4130 can operate at
full load to temperatures of
70°C. It measures 3.75 x 2
x 2.87 inches and weighs
only 18 ounces. The case
has two molded-in mount­
ing holes . and mounting
bolts are provided with the
supply.

Options fo r input volt ­
ages for the Model 4130
are 110. 115. 220 . 230. or
240 volts AC . Prices start
at $122 .-Calex Mfg. Co.,
Inc.. 2401 Stanwell Drive.
Concord, CA 94520-4841;
Phone : 800-5 42 -3355;
Fax: 510-687-3333.

COAXIAL ADAPTER CABLE
KIT AND CONNECTOR KIT.
Tes t Probes' universal
coaxial adapter cable kit.
TPI-5010. is intended for

~ use wi th the company 's
~ TPI-3000A connector kit.
a> Each of the six adapter ca­
~ bles in the kit accepts all
& co mbi na ti ons of BNC.

• TNC. SMA N. UHF. Mini­
~ UHF. F. and RCA con­z
~ nectors.
'c According to the manu-e
ts facture r. any combination
~ of two connecto rs from the

2 4 ava ilable in the
32 TPI-3000A kit can be at-

tached to the ends of one
of the six universal cables
in the TPI-5010 kit. Be ­
cause no crimping or sol­
dering is required. the
cables can be used repeat­
edly and in different config ­
urations . The six RG-58
cables in the kit are double­
braid shielded. 48 inches
long . and have soft poly-
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vinyl chloride (PVC) jack­
ets .

The TPI-3000A con­
necto r kit include two male
and two female connectors
for BNC. N. UHF, and TNC
adapters and one male and
one female connector for
the SMA Mini-UHF. F, and
RCA adapters along with
six universal interfaces.

All connectors have sil­
ver-plated machined brass
shells and gold-plated con­
tacts. Both kits are said to
be convenient for servicing
communications equip ­
ment and local-area net­
works in the field. and
interfacing or connecting
for various RF systems and
test equipment.

The TPI-5010 kit con­
taining six cables and a
plastic-coated wall rack is
pr i c e d at $98 . The
TPI-3000A connector kit
with 24 connectors sells
fo r $150.-Test Probes,
Inc .. 9178 Brown Deer
Road . San D iego . CA
92121; Phone:
800-368-5719.

BRIGHT LED LAMPS. The
light-emitting diode lamps
in this new family from
Lumex Opto/Components
are intended as replace-
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ments for incandescent
lamps in existing products.
McLED's are made with
from two to eight LED dies
to obtain light output com­
parable to that of the incan­
descent bulb it rep laces .
The multi-LED lamps are of­
fe red with wire ends or
standard incandescent
lamp bases. They are said
to run cooler and save the
time and cost of frequent
filament lamp replacement
in the field.

The lamps are being sold
as replacements for minia­
ture and sub-miniature in­
candescent lamps with
ratings from 2 to 20 volts
AC or DC . The AC lamp
replacements include mini­
ature rect ifier br idges to
permit them to operate
from AC sources . (Individu­
al LED dies draw currents
of 2 to 25 milliamperes at
1.5 to 2.8 volts DC,) The
DC lamp replacements can
be mounted directly on PC
boards or front panels .
Lumex obtains a near-white
light output for its lamps by
mixing LED dies that emit
different colors on the
same lamp header.

The prices of McLED S
vary from $1 .00 to $10
each. depending on order
quantity. color. and pack­
age.-Lumex Opto/Compo­
nents Inc.. 292 East Hellen
Road. Palatine. IL 60067 ;
Phone: 708-359-2790 ;
Fax: 708-359-8904.

DIFFERENTIAL OS­
CILLOSCOPE PROBE. Two
different signals can be
measured on one os­
cilloscope channel with this
active different ial o s-

cilloscope probe. and there
is no need for a ground ref­
erence to make the mea­
surement. The model
ADF15. from Test Probes.
Inc.was designed to permit
the osci lloscope to be
grounded for safety while
measurements are made
without isolation ampli-
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fiers . This feature is said to
eliminate errors caused by
the voltage differences be­
tween two amplifiers and
two probes .

The ADF15 is intended
for making high voltage dif­
ferential measurements in
SWitching power supplies.
motor controllers that in­
clude thyristors. and power
MOSFET's. It can also
make accurate measure­
ments of small signal dif­
ferences in the presence of
high common-mode volt­
age . The probe 's band ­
width covers the range of
DC to 15 MHz and it has a
switchable x 20 to x 200
attenuation mode.

The probe is powered by
four AA batteries or an ex­
ternal 6-volt DC converter
(not supplied). The price in­
cludes standard probes. al­
ligator clips. and spring-tip
probes with banana-plug
leads.

The ADF15 probe is
priced at $375 .-Test
Probes, Inc., 9178 Brown
Deer Road. San Diego. CA
92121 ; Phone :
619-535-9292 . R-E
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Use The Free Information Card for fast response.

USING ONLINE SCIENTIFIC
& ENGINEERING DATA­
BASES; by Harley Bjelland.
Windcrest/McGraw-Hi II,
Blue Ridge Summit, PA
17294-0850; $26.95.

Engineers , techn icians ,
sc ientists , hobbyists , and
technica l writers always
seem to be hungry for
facts , and t hey might
spend hours search ing for
just the right informat ion
before they start or com­
plete a project. But we are
now undergoing an infor­
mation explosion, and it
seems that the lead ing
edge of scientific and engi ­
neering knowledge always
see ms to elude our ability
to keep up. Books, maga-

S
" l"sino Onl'

mnllfie & F ~ me.ngtncering

,.~_'_'~,.•~ IJ:.a,t,abalt'S

.".;.... . ...
. ..-

':e---- .
:E:.-':'::':.:
"'- .... ",.....

CIRCLE 26 ON FREE

INFORMATION CARD

zines , techn ical papers and
other printed materials are
no longer the only sources
of technica l data; on-line
computer databases are
helping out by providing
current informat ion that is
easily accessible through
your modem -equipped PC.

This book explains how
to conduct successful on­
line scientific and enginee r-

ing datbase search with a
minimum investment of
t ime, effort, and expense . It
describes the requ ired
computer hardware and
software and explains the
advantages and disadvan­
tages of each database
service . Step-by-step, illus­
trated instru ctions tel l you
how to tap into the power
of on-line databases, and
sample searc hes show ex­
act ly what you ' ll see as you
work your way through spe­
cific database menus . Also
explained are ways to save
money by using command­
line searches and other
shortcuts .
Descriptions are given for
major techn ical and co n-

sumer on-line databases
including EasyNet, Dialog,
BRS, MEAD, STN, ORBIT,
Dow Jones, and EPIC .
Techniques are presented
for evaluat ing information
obtained th rough on -line
systems and putting it to
profitable use.

1992 CATALOG; from Jim­
Pak Electronic Components,
1355 Shoreway Road, Bel­
mont, CA 94002; free.

This 30 -page free bro­
chure from Jim-Pak con­
tains list ings and illustra­
tions of over 600 of its
products for electronic
hobbyists and profession­
als. For example, you' ll find
listings of the company 's
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Address

Program, ofierfld ontr ;n United Slales. Canaoa. Puerto Rico
and Virgin Island s. No Obligation. No sales person will call .

Our programs are accredited by the Accrediting
Commission of the National Home Study Council

x - - - - - - - - - - - - - - - - i
YES! I would like to know more about your I
training programs. Send a catalog to: I

I
Name - ----------- I

___________ t

I
City ---- - - - - ---- I

State Zip I
I

• Phone # I

~E~9o\~S9~~~~ :
233 Academ y Drive • P.O. Box 421768 I

Kissimmee, Fl 3474 2-1768 I

_______M:"'~~D;,~":"I:,~',:p_ ~~9~~2_,

Peopl es College introdu ces some training firsts to
make yo ur learni ng expe rience more comp lete:

• Acce lerated learning System - a scient if ically
proven study system that helps you learn faster
and easier than ever before.

• Video Tutor Training Tapes - give you a
permanent, visual record of informat ive lectures
and close-up demonstrations.

• Experience l abs - professional ly designed
expe riments that give you hands-on " bench"
exper ience.

• Industry Certification Training Guide - provided
with four of our programs. Prepares you for
examinations you may take for your professional
license or certification.

Train at HOME to be an
E~eL1r[]'n~LS T~Lhn~L~Bn ~

Dependin g on the program you select, yo u' ll
pe rfect your skills using this advanced equipment,
included in the pr ice of tui ti on :

• IBM-Compatible Personal Computer

• Digital Multimeter

• Digital l ogic Probe

• Elenco O scilloscope

• Portable Cell ular Telephone
(. Source: u.s. Bureau of l abor Stati\tICSJ

• Electro nics & Mi croprocessor Technol ogy

• Industr ial Electronics & Microprocessor
Technology

• Communications Electroni cs with M icro­
processor Technology

• Computer Serv icin g & Electr onics Techn ology

• Speciali zed Associate Degree In Electronics
Technology

As the demand for computers and microprocessors
in business, manufacturin g and com municat ions
continues to grow, so does the need for quali fied
technicians. It's not unusual for experienced
techni cians to earn from $30, 000 to more than
$40,000 a year.' Now through Peoples College
of Independent Studies you can train for this
exciting field wi tho ut interrupt ing yo ur job or
ho me life.
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offerings in resistors, ca­
pacitors, trimmers, and po­
tentiometers. You'll also be
able to find active devices
from diodes and LED
lamps to digital and linear
integrated circuits, micro­
processors, and memo­
ries . Packaging products
be ing offered include
breadboards , enclosures ,
connectors . fans, heat
sinks and power supplies .
Manufacturing equipment
from Jim-Pak includes sol­
dering i ro ns and hand
tools. Reference and text
books of interest to the
electronics community are
also listed in the catalog. A
state-by-state listing of
over 300 of Jim-Pak's
stores is included .

THE MODERN OSCILLAlDR
CIRCUIT ENCYCLOPEDIA; by
Rudolf F. Graf. TAB Books,
Division of McGraw-Hili
Inc., Blue Ridge Summit, PA
17294-0850; Tel.
1-800-822-8138; $12.95.

This circuit encyclopedia
is a handy reference for
those who want instant ac­
cess to more than 250
proven. practical osc illator
circuit designs . Some of
the circuits contain late­
model ICs that simplify
their construction and re­
duce the number of com­
ponents needed . Needless
to say. they add to the ver­
satility and reliability of the
resulting oscillator.

Mr. Graf's encyclopedia
includes schematics for vir­
tually every type of os­
cillato r circui t that has ever
been designed-some
that are very familiar and
others that are obscure­
even to experts. The
names of many of the os­
cillator circuits are familiar
to students and seasoned
professionals alike. Their
operation is taught in engi­
neering classes as well as
vocational and military tech
schools. There are, for ex­
ample , the old familiar
Armstrong, Clapp. Colpit­
ts, Franklin. Hartley, Hertz,
Miller. Pierce and Wien ­
bridge oscillators as well as
audio. blocking. crystal .
multivibrator and electron­
coupled versions.
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The schematics and de­
scriptions are organized by
application for easy refer­
ence. The circuit sche­
matics and descriptive text
have been reproduced in
the same form in which
they were originally pub­
lished in such sources as
Radio-Electronics. This
was done by Mr. Graf to
prevent transcription errors
and make them instantly
recognizable to readers
who might have seen them
in the pas t. The original
source for each circuit is
listed in a section at the
back of the encyclopedia.
That permits readers to re­
fer back to the source pub­
lications for additional infor­
mation on construction and
application.

THE ARRL SATELLITE AN­
THOLOGY: 2nd Edition; from

The American Radio Relay
League, 225 Main Street,
Newington, CT 06111; $8.00.

In the 30 years since the
first amateur-radio satellite
was launched. satellite
technology has become in­
creasingly sophisticated .
Nevertheless. communica­
tion with satellites ' has be­
come easier. This collec­
tion of articles from ARRL 's
QST magazine is intended
to help amateur radio oper­
ators participate in satellite
communications; they dis­
pel the myth that satellite
operating is expensive and
difficult.
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Amateurs can access
satellites with equipment
they already own. The infor­
mative articles discuss ac- '
tive amateur satellites,
their operating features.
and how to access them.
Several articles . whose
content is still valid today,
were retained from the first
edition. Subjects include
satellite tracking and con­
versing with other oper­
ators in other countries .
More recent articles dis­
cuss presently operating
satell ites such as AMSAT­
OSCAR 13, and look at the
next generation of OSCAR
satellites .

TROUBLESHOOTING & RE­
PAIRING ELECTRONIC MU­
SIC SYNTHESIZERS; by De­
lton T. Horn. TAB Books,
Division of McGraw-Hili
Inc.,Blue Ridge Summit, PA
17294-0850; Tel.
1-800-822-8138; $16.95.

As mus ic synthesizers
become more popular,

there is an increasing de­
mand for instruction mate­
rial on their maintenance
and repair. This book was
written for musicians who
want to repair their own
equipment as well as elec­
tronic hobbyists and tech­
nicians who need a reliable
source of information on
synthesizer troubleshoot­
ing and repair. Mr. Horn's
book gives complete. step­
by-step instructions for ser­
vicing synthesizers and re­
placing their components.
Both the older analog and
more modern diqitalinstru­
ments are covered.

The first half of the book
is devoted to locating and
repairing problems that
commonly occur in analog
synthesizers. Those in­
clude nonexistent, weak.
or noisy output signals .
Also described are meth­
ods for repairing voltage
sources. function gener­
ators and keyboards.
The book's second half
covers digital synthesizers.
It gives instructions for re-
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pairing digital oscillators.
amplifiers. and their power
supplies. Topics discussed
include logic probes and
logic pulsers . One whole
chapter is devoted to MIDI
with discussion of cabling.
channels and circuitry. -ln­
structions are given on
what to do if your syn­
thesizer fails to respond to
MIDI commands . In addi­
tion. the book offers advice
on how to 'restore old or
unusable synthesizers as
well as how to modify and
expand existing units.
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Never before has so much
professional information on the art
of detecting and eliminating
electronic snooping devices-and
how to defend against experienced
information thieves-been placed
in one VHS video. If you are a
Fortune 500 CEO, an executive in
any hi-tech industry, or a novice
seeking entry into an honorable,
rewarding field of work in
countersurveillance, you must
view this video presentation again
and again.

Wake liP.' You may be the victim of
sto len words-precious ideas that would
have m ade you very wealthy! Yes, profes­
sionals, even rank amateurs, may be lis­
tenin g to yo ur m os t pr iva te co n­
versat ions.

Wake up! If you are not the victim,
then you are surrounded by countless vic­
tims who need your help if you know how
to di scover tel eph one taps, locate bugs, or
"sweep" a room clean.

There is a th riving professional service
steeped in high-tech techniques that you
can become a par t of! But first , you must
know and underst and Counrersurveilance
Tech nology. Your very first insight into
thi s hi ghl y rewarding field is made possi­
ble by a video VHS prese nta t ion tha t you
cannot view on broadcast television , sat­
ellite, or cab le . It prese nts an informative
prog ram prepared by professionals in th e
field who know their indust ry, its tech­
niques, kinks and looph oles . Men who
can tell you more in 45 m inutes in a
straightforward, exclus ive talk than was
ever at tempted before .

Foiling Information Thieves ..-
Di scover t he targets professio na l

snoopers seek out! The prey are stock
brokers, arbi trage firms, manufacturers,
high-tech companies , any competi t ive
industr y, o r even small businnesses in th e
same community. The valuab le inform a­
tion they filch may be marketing strat­
eg ies, custo me r lists , product form ulas,
manufacturing techniqu es, even adver­
tisin g plans. Information thieves eaves­
drop on cou r t decisions , bidding
information , financial data. The list is
unl im ited in t he m ind of man - es­
pecially if he is a thief!

You know that the Russians secretly
inst all ed countless mi crophones in th e
conc rete work of the Am eri can Em bassy
buil ding in Moscow. They converted

CALL
NOW!

1-516-293-3751
HAVE YOUR

VISA or MC CARD
AVAILABLE

what was to be an embassy and private
residence into th e most sop his t icated re­
co rd ing s tud io the wo rl d had eve r
known . The building had to be to rn
dow n in orde r to rem ove all th e bugs .

Stolen Information
Th e open taps from where th e informa­

tion pours out may be from FAX 's, com ­
puter communica t ions, telephone calls,
and eve ryday business m eetings and
lunchtime encounte rs. Businessmen need
counselling on how to eliminate thi s in­
format ion drain. Basic teleph one use cou­
pled wi th th e users underst anding th at
someo ne may be listening or recording
vita l da ta and informa t ion grea tly redu ces
t he opportu ni ty for othe rs to purlo in
meaning ful informati on .

r--- ~-------------------------'
CIAGGK INC. RE
P.O. Box 4099 • Farmingdale, NY 11735

Please rush my copv of the Countcrsurveillancc Tec hniques
Video VIIS Casse tte fo r a to ta l cos t of $'>;.9') eac h (w hic h

include!'>S·too postage and handling).

No . of Cnssc ttce ordered _

Amount of paym ent S _

S;l!<:!\ (;IX (N .Y.S. on ly) _

Total enclosed _

Bill my 0 VISA D .\ tastt'rCard
CanJ:":o . _

Exp ire Date __ / _ _

Signature _
Name _

Auurc"-' _
City Stat<.'

All payment s in U.S.A. funds . Canadians add 54 .00 per VHS

cassette . No foreign orders.
L ~

The profess ional discussions seen on
the TV screen in your home reveals how
to de tect and d isab le wiretaps, midget
rad io-frequency transm itters, and other
bugs, plus when to use disinformation to

confuse the un wanted listener, and the
technique of voice scrambling telephone
communications . In fact , do you know
how to look for a bug, where to look for a
bug, and what to do whe n you find it?

Bugs of a very small size are easy to

bu ild and they can be placed quickly in a
matter of seconds, in any ob ject or room.
Today you may have used a telephone
handset th at was bugged . It probably
contained three bugs . One was a phony
bug to fool you into believing you found a
bug and secured th e teleph one. The sec­
ond bug placates the inves tigator when
he finds the real thi ng ! And th e third bug
is found only by the professio nal, who
continued to search just in case th ere were
more bugs.

T he profess ional is no t wi thout hi s
tools. Special eq uip ment has been de­
sig ned so th at th e professiona l can sweep
a room so th at he can detect voice-act i­
vated (VOX) and remote-act ivated bugs.
Some of thi s equipment can be opera ted
by novices, others require a trained coun­
tersur veillance professional.

Th e professiona ls viewed on your tele­
vision screen reveal informat ion on th e
latest techn ologic al advances like laser­
beam snoopers th at are installed hun­
dreds of feet away from the room they
snoop on. Th e professionals d isclose th at
computers yield information too easily.

This adve rtisement was no t written by
a counte rsurve illance professional , but by
a beginner whose only expe rience came
fro~ viewi ng th e video tape in the pr i­
vacy of his home. Afte r you review th e
video carefully and understand its con­
tents, you have taken the first importa nt
step in either acquiring professional help
wi th your survei llance problems, or you
may very well conside r a career as a coun ­
tersurveillance profess iona l .

The D ollars You Save
To obtai n the informat ion conta ined in

th e video VHS cassette, you would attend
a professional seminar costing $350-750
and possibly pay hundreds of do llars more
if you had to travel to a distant city to
attend . N ow, for o nly $49.9 5 (p lus
$4.00 P&H ) you can view Countersur­
ueillan ce Techniques at home and take
refresher views often . To obtai n your 35
copy, complete th e coupon or call .
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exciting articles like:
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Subscribe to the best electronics magazine­
the one that brings you the latest high-tech
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technology, practical troubleshooting
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VFX
DIGITAL SIGNAL PROCESSOR
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the maximum upshift ( + 305
Hz). The VFX board powers up
in level 4, which is no shift at all.
A SHIFT button lets you step
through the range of pi tch
shifts; after 9 the processor re­
turns to O. Each pitch shift in­
crement is approximately 51 Hz;
we'll explain why later.

The echo effect has an ad­
justable delay; you can decrease

the echo delay time by
pressing the SHIFT
button. In this mode
the LED displays a
number from 9 to 0 in­
dicating a delay time of
0.63 to 0 seconds.
Each press of the SHIFT
button decreases the
time delay by 70 milli­
seconds.

The reverb effect is
similar to the echo
effect, except that the
delay time is fixed at 78
milliseconds and the
amplitude of the feed­
back signal is adjusta­
ble from 0.5 to 0 with
the SHIFT button. The
effect is more subtle
than the echo effect
and simulates the
acoustics of a large
room.

The test mode helps
troub lesh oot the VFX
board. The test mode
will be discussed in
greater detail later on.

The basic circuit
As shown in the

block diagram (Fig. 1),
the VFX processor con­
sists of a microphone
input circuit that uses
a National Semicon­
ductor TP3054 CO ­
DEC (coder-decoder),
an Analog Devices
ADSP-2105 DSP (dig­
ital signal processor).
an 8K x 8 EPROM
(eraseable program-CRAIG BORAX and DAVID BECK

positions for each mode. The
harmonizer voice effect raises
or lowers the pi tch of your voice.
A high pitch makes you sound
as if you're breathing helium,
and a low pi tch makes you
sound like a baritone Singer. In
this mode, a Single-digit LED
readout indicates the pitch
change level; 0 is the maximum
down shift (~%?reHz) and 9 is

A little DSPgoes a long way
in generating unusual

sound effects.

Basic operation
The VFX block di­

agram is shown In Fig .
1. A four-position DIP
switch (of which only
three are used) pu ts
the VFX into one of
four operating modes:
harmonizer, echo, re­
verb, and test. Thble 1
shows the DIP switch

WOULD YOU LIKE TO CHANGE THE
pitch of your voice or create
such special audio effects as
echo or reverb? We will show
you how to build a voice effects
processor (or VFXprocessor, for
short) that can generate such
unusual effects. We'll explain
the basic algorithms used to
perform these DSP (digital sig­
nal processing) techniques, and
examine the heart of
the VFX hardware, the
Analog Devices-2105
digital signal process­
ing microcompu ter. If
you're on a tight bud­
get, you'll appreciate
that this project costs
much less than any
commercial single­
effect generator.

Before we describe
the details of the hard­
ware and software, let's
look at what the VFX
processor does . The
VFX processor accepts
audio signals, digitally
processes the informa­
tion in one of three
user-selected modes,
and amplifies the sig­
nal for listening with a
speaker or a pair of
headphones . All you
need besides the VFX
processor is a micro­
phone, a pair of head­
phones, and a 9-volt
DC power source-all
of which are available
from the source given
In the Parts List.
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FIG. 1-VFX BLOCK DIAGRAM. The VFX has a microphone input, a CODEC, a DSP,
EPROM, SRAM, power-supply circuitry, and audio conditioning.

TABLE 1-DIP SWITCH SETTINGS

S1~a S1-b S1~c

X ON ON
X OFF ON
X ON OFF
X OFF OFF42

mable read-only memory) , two
8K x 8 SRAM's (static-random
access memory), power-supply
circuitry, and audio con­
ditioning. The CODEC incorpo­
rates an input anti-aliasing fil­
ter, an ND converter, a D/A
converter, an output filter, and
control circuitry. The SRAM's
provide 8K x 16-bit words of
data storage to supplement the
2105 's internal 512 words. The
DSP can access external memo­
ry in 100 nanoseconds but has
an internal wait-state generator
to allow th e use of slower de­
vices . The VFX processor has
three wait states programmed
for external data memory ac­
cess.

The VFX processor performs
four functions; the theory of op­
eration for each implemented in
hardware is Virtually identical.
The software makes the hard­
ware perform thes e multiple

Harmonizer
Echo
Reverb
Test Mode

effects . The EPROM hex code
will be posted on the RE-BBS
(516-293-2283 , 1200/2400 ,
8Nll, as a file called VFX.HEX.
Let's look at the algorithms used
for each effect.

Algorithms
The harmonizer shift s the

pi tch of an audio s ignal , such as
music or speech, up or down.
One of the most Widely known
uses of this techn ique is seen in
th e novelty musi cal grou p, the
Chipmunks. Recorded in the
early 60's, the Chipmunks' up­
pi tch effect was made s imply by
playing back audio tapes at a
higher speed. Today, the h igh­
tech approach is to use digital
signal processing.

The principal algorith ms per­
formed by the DSP hardware for
th e harmonizer a re the fast
Fourier transform (FFT)and the
in verse FFT (lFFT ). Those al-

S1~d

ON
ON
ON
ON

gorithms convert the audio sig­
nal in the time domain to the
frequency domain , and then
back again. Figure 2 shows an
original audio s ignal and the
data at each stage in the process
as it is spectrum-shifted. Figure
2-a plots th e audio inpu t versus
time. Figure 2-b sh ows the fre­
quency spectrum of the audio
signal in 2-a. Figu re 2-c shows
the original spectrum at the top
and the up-shifted spectrum at
the bo ttom. Figure 2-d shows
the or iginal audio signal on top
with the processed audi o sig­
nal, which contains higher-fre­
quen cy compon ents , a t t he
bo ttom .

The t iming of the algorithm of
the harmonizer is shown in Fig.

THE FFT

The Fourier series and its related
transforms and algorithms are widely
used in electronics. The Fourier trans­
form (FT) is a mathematical method for
converting a signal from the time do­
main to the frequency domain, or simply
a way of expressing a continuous wave­
form as a series of sine waves. The fast
Fourier transform (FFT) is an algorithm
enhanced for computer computation of
a discrete Fourier transform (OFT),
which is the digital equivalent of the
Fourier transform. R·E
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Circuitry
The schematic diagram for

the VFX processor is shown in
Fig. 7. The ADSP-2105 DSP mi-

FIG.3-HARMONIZER TIMING DIAGRAM. The input signal is sampled at a 5.5-kHz rate
and fills buffer #1 in 19.7 milliseconds with 128 samples. The next 128 samples are
stored in buffer #2.

60
d

FIG. 2-HARMONIZERALGORITHM. In a you see the audio input vs, time, b shows the
frequency spectrum of the audio signal, c shows the original spectrum at the top and
the up-shifted spectrum at the bottom, and d shows the original audio signal on top
with the processed audio signal at the bottom.

3, and its block diagram is
shown in Fig. 4. In Fig. 3, the
input signal from the micro­
phone is sampled at a 6.5-kHz
rate. At that rate buffer #1 is
filled in 19.7 milliseconds with
128 samples. (That determines
the pitch resolution because the
resolution in the frequency do­
main is the inverse of the sam­
pling period, or 50.7 Hz.) Then
the next 128 samples are stored
in buffer #2. (The double-throw
switch in Fig. 4 is there to sug­
gest the toggling from one buff­
er to the other.)While buffer #2
is being filled, the VFX pro­
cessor begins the harmonizing
effect by processing buffer # 1
through a 128-point FFT, then
comes the shift, and then the
IFFT. The entire FFT/ShifUIFFT
algorithm takes approximately
6 milliseconds so that all pro­
cessing is finished before the
next buffer is filled. That allows
real-time processing with a
minimal two-buffer delay of
39.3 milliseconds between the
time the microphone input ar­
rives at the VFX processor and
when it is output to the speaker.

The echo-effect algorithm
uses a digital implementation of
an adjustable-length analog de­
lay line as shown in Fig. 5. The
input signal from the micro­
phone is sampled at a 6.5 -kHz
rate. It is then summed with the
delayed signal received n x 455
periods ago (where n is a
number from zero to nine as
shown on the VFX's LED dis­
play). The delay line is imple­
mented in 4K of external SRAM.
The software allows the adjust­
ment of the delay from 0.63 to 0
milliseconds.

The reverb effect is very sim­
ilar to the echo effect (see Fig. 6)
except that the length of the de­
lay line is fixed at 78 millise­
conds, and the reflection factor
is adjustable from 0% to 50%
with the SHIFT button. The re­
flection factor determines the
attenuation of the signal before
it is stored in the delay line and
simulates the reflection factor
ofa room.

The test mode can be used
during hardware checkout to
isolate problems with your VFX
board. We'll discuss how to use
the test mode later.
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FIG. 4-HARMONIZER BLOCK DIAGRAM. The double-throw switches indicate the
toggling from one buffer to the other. While buffer #2 is being filled, the VFX processor
begins processing buffer #1.
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FIG. 6-REVERB EFFECT BLOCK DIAGRAM. The length of the delay line is fixed at 78
milliseconds, and the reflection factor is adjustable from 0% to 50%.

FIG. 5-ECHQ-EFFECT BLOCK DIAGRAM. A digital implementation of an adjustable­
length analog delay line is used.

crystal (XTALl) and two small
capacitors (C1 and C2). On
power-up and after a reset. the
2105 boots the program from
the EPROM (IC2) into the on­
board memory. The boot func­
tion is built into the 2105 and it
allows a slower and inexpensive
EPROM (250 ns) to supply the
1Kwords (3K bytes) of PM. The
BOOT MEMORY SELECT (BMS) out­
put of the 2105 selects the
EPROM , and the addressing is
automatically generated on the
external address bus. The selec­
tion of the program booted can
be programmed by the 2105,
but to simplify the VFX hard­
ware and software, the program
is selected by setting the three
most-significant bits (MSB's) of
the EPROM's address with DIP
switch Sl.

In addition to the on-board
PM, there is 0.5K x 16-bit words44
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THE ADS P-2105

LISTING 1

ripheral devices and their associated in­
terrupts. There is a built-in 16-bit interval
timer with programmable prescaler and
interrupts. A high- speed synchronous
serial interface (SPORT1) can interface
to fL-law and A-law CODEC's using
hardware companding as well as digital
audio-oriented D/A and N O converters.
Additionally, the serial port can connect
multiple 2105's together in parallel pro­
cessing applications.

The ADSP-2105 also offers high per­
formance by virtue of its instruction set.
With a 100-nanosecond cycle time. mul­
tiple operations per cycle, and zero­
overhead looping , the numerical perfor­
mance of the chip is respectable. In ad­
dition, the 1-mlcron low-power CMOS
processing holds power dissipation to

The Analog Devices ADSP-2105 is
the engine of the VFX processor. The
ADSP-2105 is a second-generat ion dig­
ital signal processing (DSP) microcom­
puter based on the earlier ADSP-2100. It
has sign ificant arch itectural improve­
ments ove r earl ie r generations (see
block diagram in Fig. 10). The 2105 has
built-in data memory RAM (0.5K x 16
bits) and program memory RAM (1K x
24 bits) so it really is a DSP microcom­
puter and not a microprocessor. Both of
those memory banks are expandable
with off-chip fast static RAM. That allows
the program memory to be loaded,
using the resident boot memory loader,
from a slow PROM or EPROM (250
nanosecond access) and keeps high­
speed data transfer inside the chip to
reduce EMI and board-layout require­
ments .

The program and data memory can
be easily expanded off-cbip-as has
been done with the VFX processor­
when the internal data memory is not
sufficient for the algorithms. The chip
has resources built-in to simplify exter­
nal memory hardware interfacing. They
include separate selec ts for program
memory, data memory, and boot memo­
ry, and a programmable wait-state gen­
erator to allow for slow exte rna l
memories . .

The 2105 incorporates several pe-

START:
IO =buffer#l;
MO=l;
14=buffer#2;
MO=l ;

CNTR=2048 ; .
DO MOVE BUFFER UNTIL
AR=PM( I 4 , M4 );
DM(I O,MO)=AR;
MOV_BUFFER:

less than 1 watt: a powerdown mode
reduces the power consumption to a
mere 80 milliwatts.

The ADSP-2105 incorporates three
execution units:
• Barrel shifter
• Arithmetic Logic Unit (ALU)
• Multiplier Accumulator (MAC)

The three units are optimized for their
specific function, and are, therefo re,
very fast, completing any instruction in
one cycle. Access to the three execution
units is made via registers associated
with each execution unit. For example,
the AW has the following 16-bit regis­
ters:
AXO, AX1, AYO, AY1 , AR, and AF
The MAC has:
MXO, MX1, MYO, MY1, MRO, MR1, MR2,

{Address of buffer#l in DMC}
{Post modify value}
{Address of buffer#2 in PMC}
{Post modify value}
{Number of words in buffer}

CE; {Do loop}

{End o f t he loop}
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FIG. 1G--ADSP-2105 BLOCK DIAGRAM. The 2105 has built-In data memory and pro­
gram memory implemented in fast SRAM. That keeps high-speed data transfer inside
the chip.



FIG. 11-THE EZ-LAB KIT includes a demo board, an ADSP-2101/5 famil y assembler,
linker, and other miscellaneous development software. You can design and debug
software for certain applications at minimal cost.
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of on-board data memory (DM).
Since that is not enough to per­
form the 128-point FFT and
lFIT, two external static RAM's
are also attached to the data
bus, one for the high byte (lC9),
and one for the low byte (lC8) of
the memory. That 2 x 8K bytes
of SRAM addressed by the 2105
is accessed when the DATA MEM­

ORY SELECT (OMS) strobe is ac­
tive .

The seven-segment LED dis­
play adds to the interactivity of
the VFX processor, and is writ­
ten to as if it was external pro­
gram memory. The PROGRAM

MEMORY SELECT (PMS) signal
from the 2105 is activated to
latch data from the bus into
lCll (the seven-segment BCD
latch/decoder/driver), which
then drives the seven segment
display. No decoding is required
for the selection ofICll because
there is no external program
memory in the system.

The VFXprocessor uses a CO­
DEC to digitize the audio input
and convert it into a serial data
stream. The CODEC interfaces
directly with the 2105's syn­
chronous serial port SPORTl,
which includes pins 52-56.
SPORTl is configured for 8-bit
synchronous data transfer with
word-framing sync pulses and
u-law companding. The 2105
generates a 1. 66-MHz serial
clock (SCLKl) and 6.5-kHz fram­
ing pulses on TRANSMIT FRAME

SYNC (TFSl) and RECEIVE FRAME

SYNC (RFSl) to synchronize the
data transfer.

The CODEC implements fl.­
law companding, which im­
proves the dynamic range of the
conversion by taking advantage
of human perception of sound;
that is, that the ear is much
more serisitive to noise in low­
level (volume) signals than in
high-level signals. The CODEC
receives and transmits 8 bits of
data, and the digital signal pro­
cessor has built-in companding
hardware to convert it into a 14­
bit number.

The other components of the
VFX 'processor are the power
supply and analog components.
The VFXboard accepts + 9 volts
DC and generates - 9, + 5,
+5.1, and -5.1 volts DC. Volt­
age converter lC7 (a TSC7660)

0004h
0008h
OOOCh
OOlOh
0014h
0018h

LISTING 2

I RQ2
SPORTO (Transmit)
SPORTO (Receive)
SPORTl (Transmit)
SPORT2 (Receive)
TIMER

cations shown in Listing 2. A second
mirror set of Data registers can be en­
abled to facilitate fast context SWitching
during its interrupt servicing . The device
has on-chip clock generation circuitry
and is packaged in a 58-lead plastic
leaded chip carrier (PLCC).

The VFX processor described in this
article was developed with Analog De­
vices' ADSP-2101 EZ-Lab Kit (see Fig.
11). The Analog Devices EZ-Lab kit in­
cludes an EZ-L AB demonstration
board, an ADSP-2101/5 fam ily as­
sembler, linker and other miscellaneous
development software, including the es­
sential simulator. With this package one
can design and debug software for cer­
tain applications with excellent results at
min imal cost. Of course, an in-circuit
emulator (ICE) will speed up the de­
velopment process, although, of course,
at a much higher price: the EZ-Lab kit
sells for less than $500 dollars, and an
emulator costs more than $2000 dollars.
Forpeople with limited capital resources
and small to medium complexity al­
gorithms , the kit is great. R-E

and MF
The barrel shifter has:
SB , SI, SE, SR1, and SRO

In addition, the ADSP-2105 incorpo­
rates two data address generators
(DAG's), one of which can perform the
bit reversing that is required for certain
FFT algorithms. One DAG accesses
program-memory data (PMD) and the
other accesses data-memory data
(DMD). The DAG's use a set of three
registers to control indirect addressing
and circu lar buffers. Those are the index
registers (10 to 17), the modify registers
(MOto M7), and the length registers (LO
to L7). For example, by selting up the
registers so that 10 has the starting ad­
dress, MO has a value of 1, and LO is
zero, blocks of data can be moved from
one buffer to another with very Iiltle pro­
gramming (see Listing 1).

Tobe successful , any microcomputer,
including a digital signal processor,
must have readily available low-cost
software tools. Analog Devices has sup­
plied the ADSP-2105 with quality soft­
ware tools at a reasonable price. The
assembly language is algebraic and
straightforward. Included is a powerful
personal computer-based software sim­
ulator that allows software debugg ing
without an expensive in-circuit emulator
(ICE).

The ADSP-2105 has the same kind of
interrupt handling capabilities as other
microcomputers. The interrupts can be
individually masked or enabled , edge­
triggered or level sensitive. Interrupts
are vectored to the program memory 10-



PARTS LIST

The digital filter used in the echo and
reverb effect was designed with the filter
and digital analysis software (FDAS)
from Momentum Data Systems soft­
ware. The software was used to imple­
ment a finite impulse response (FIR)
filter. The optional code generator wrote
the source code for the filter, given its
characteristics. The package also runs
on the ADSP-2101 processor and other
family membe rs. The FDAS software
can also implement other kinds of digital
filters than FIR, including infinite im­
pulse response (IIR) and some analog
equivalents. R·E

Construction
The VFX processor is easy to

build. All the necessary compo­
nents including a double-sided
PC board, all IC's, semiconduc­
tors, and passive componen ts
are available from th e s ou rce
given in the Parts List. A micro­
phone, DC wall outlet trans­
former, and headphones are
also available if you don't al­
ready have them. We've pro­
vided foil patterns in case you
want to make your own PC
board.

Following Fig. 8 as a guide,
mount the components begin­
ning with the resistors. Next in­
stall the capacitors, the crystal,
switches, jacks, voltage reg­
ulator (IC7), and then all of the
IC sockets. Make sure you don't
install the input and output
jacks in the wrong locations.
The output jack has three ter­
minals so that if you use head­
phones you'll hear sound from
both sides. Be sure to orient the
polarized capacitors correctly.
Do not install the IC's yet and
don't remove them from their
packaging just yet either. When
you've completed the soldering,
carefully double check parts
placement and look for solder
splashes and bridging. The
completed VFXcard is shown in
Fig. 9 .

Hardware checkout
Now we will perform a hard­

ware checkout, one IC at a time.
Precautions against static dis­
charge should be followed when
handling the IC's. Electrostatic
discharge can cause very subtle
damage in the IC that can' be
hard to find-the kind that is

FILTER DESIGN SOFTWARE

generate the analog voltages of
plus and minus 5.1 volts DC.
Op-amp IC4 and audio amplifier
IC5 condition and amplify the
audio input and output, respec­
tively.

IC7-7B05T 5-volt requlator
ICB, IC~264-15 SRAM, 150 ns
IC1o-74HC14N hex Schmitt trig-

ger inverter
IC11-GD4511 7-segmentdecoder!

driver
01 , D2-1N5231 B 5.1-voltZenerdi­

ode
D3--1N4001 diode
DISP1-LTS67BOR 7-segment

commoncathode LED
Other components
XTAL1-10-MHz crystal
S1--4-position DIP switch
S2, S3--momentary pushbutton,

N.O.
J1-2mm DC powerjack
J2-mini stereo jack
J3-mini mono jack
Miscellaneous: IC sockets, 9-volt

DCwall transformer, microphone,
headphones, PC board, solder,
etc.

Note: The following items are
available from American Dis­
tributors, Inc., 9 Whippany
Road, Whippany, NJ 079S1
(SOO) Sn-oS10:
• VFX kit (includes PC board
and all PC-mounted compo­
nents)-$105

(plated through holes, solder
masked and silkscreened)
• s-volt wall transformer-$12
• Headphones--$15
• Microphone-$16

Add $5 shipping and handling.
Check, MasterCard, or Visa.

All resistors are 1f4-watt, 5%, un­
less otherwise noted.

R1-R3-120,000 ohms
R4, R9, R12-R19, R22-R29,

R33-R39, R41-R49-not used
R5-R8-10,000 ohms
R10, R11-220,000 ohms
R20, R21-1000 ohms
R3O-10 ohms
R31--470 ohms ( x 7), 14-pin DIP
R32-10,OOO ohms{ x 5),6-pinSIP
R4o-10,OOO ohms, multiturn po-

tentiometer
R5O-200,000 ohms, multiturnpo-

tentiometer
Capacitors
C1, C2-20 pF, 100 volts, ceramic
C3-C7-10 fLF, 35volts,electrolytic
CB, C9, C11-C15, C17-C19,
C23-C29,C31-c34,C3~39­

not used
C1o-220fLF, 25 volts, electrolytic
C16-10 fLF, 6.3 volts, Tantalum

electrolytic
C2O-C22-1 f-LF, 50 volts, ceramic
C30-0.047 fLF, 100volts, ceramic
C35--47 pF, 100 volts, ceramic
C4O-C50-0.1 fLF, 100 volts, ce-

ramic
Semiconductors
IC1-ADSP-2105KP40 DSP pro­

cessor
IC2-27256-25 32K x B EPROM

(256K)
IC3--TP3054J CODEC
IC4-LM741N op-amp
IC5-LM3B6N-3 audio amplifier
IC6-7660SCPA voltageconverter

generatea the negative supply
from the positive supply. A 5­
volt DC regulator (IC7, a 7805)
supplies +5 volts DC to the
2105 and all logic IC's, and two
Zener regulators (01 and 02)

I.-"";O.....-'--......---,;".,..----O~-L~~-'

FIG.8-PARTS-PLACEMENT DIAGRAM. Make sure that you install the mono jack at J1
and the stereo jack at J2.
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~----------------6INCHES---------------"'"

COMPONENT SIDE of the VFX board.

~--------------- 6 1NCHES-----------------'~

a

o

o

%
Q)

i
.(0

~Install ICI. IC2, IClO, and ICll m
in their respective sockets. For ~

the RAM test, set all the SI DIP a
switches to the "on" position ~.

and apply power to the board. ~
The LED display should show ~

the number "6." Press the SHIFT

continued on page 94 51

erator. Now reapply 9-volts DC
to Jl and measure pin 5 of IC6;
the voltage should be the nega­
tive of the voltage on IC6 pin 8 or
- 12 volts (whichever is less).

Next. check pins 1 and 4 of
IC3 for - 5 volts ± 0.2 volt and
+5.0 ± 0.2 volt, respectively.

o

o

SOLDER SIDE of the VFX board.

worth avoiding.
First apply 9-volt DC power to

Jl and verify that there is 5 volts
on the power pins of each IC
socket. When verified, remove
power from the board and plug
in IC6 . the negative-supply gen-
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FROM

NOTWORKING
To

NETWORKING
Learn about basic and advanced equipment
for troubleshooting LAN's.

GARY McCLELLAN

THIS IS PART 2 OF A THREE-PART SE­

ries on troubleshooting local­
area networks (LAN's). In Part 1
we presented technical back­
ground on network tech ­
nologies including cable types.
topologies. signal schemes, and
access protocols. This time we
introduce the tools and test
equipment necessary to service
LAN's quickly and effectively.
Next time we'll put our knowl­
edge to work in diagnosing and
solving easy and difficult net­
work problems.

Experts say that cable faults
cause more than 70% of all net­
work failures. Cable faults may
sound simple in theory but. in
practice. diagnosing and locat­
ing them can bring strong men
to tears. However. common
sense. good test equipment.
and intelligent substitution
techniques can take you a long
way toward rapid. inexpensive
repair.

Common sense helps you lo­
calize the problem to avoid
wasting time performing irrele­
vant tests. Good test instru­
ments are your eyes and ears
into the LAN; equipment can be
as simple as a $20 digital multi­
meter (DMM) or as complex as a
time-domain reflectometer
(TDR) costing thousands of dol­
lars. (A TDR uses radar-like
techniques to measure the dis­
tance to a cable fault . Typically a
test instrument transmits a sig­
nal and measures the time it

takes for its reflection to return
to the source.)

Gone are the days of mind­
lessly swapping computers.
boards. and cables. Instead we
use intelligent swapping to lo­
calize a problem. and then use
appropriate test equipment to
find the suspect part. Next we
install a substitute, and if the
LAN comes to life, that part re­
mains. Otherwise. we will re­
peat the process until the fault
disappears and the LAN comes
on-line.

Some training firms claim
that only a screwdriver is re ­
quired to service a LAN. We
won't go that far-but with the
techniques discussed here.
well come close.

Hand tools
Common hand tools are

useful in servicing LAN's. Table
1 describes the basic require­
ments; you'll probably add
other. more specialized tools to
the list as time goes on.

One quick and easy way to get
the tools you need is to buy a
Jensen tool kit. For example.
the reasonably priced JTK-5
tool kit contains all the essen­
tials for servicing Ethernet
LAN's. Also check with Jensen
for tools and tool kits suitable
for twisted-pair and Thken Ring
LAN·s.

Probably the most common
problem in LAN service is con­
nectors. Sooner or later. you'll

have to replace a bad one. The
best way to learn the proper
techniques is to work with
someone already skilled in the
art. Failing that. there are other
resources. 1Iy a local electronic
parts distributor for manufac­
turer's literature on connector
installation. Or locate a copy of
the Redio Ameteurs Handbook.
published by the American Ra­
dio Relay League. The Con­
struction Practices chapter of
that handbook describes the
proper way to install BNC-type
coaxial connectors. You might
also contact AMP and other
manufacturers to request as­
sembly information on their
crimp-on coax and RJ-xx series
connectors. The sidebar lists
several sources of information.

TheDMM
No service technician in his

right mind would be caught
dead without a DMM; it is liter­
ally indispensable. You can use
it to service LAN's. and also to
check building AC-l1ne power
and repair electronic equip­
ment of all types. DMM's are
available with a dazzling variety
of features. If you are shopping
for a DMM. choose a 3Y2-digit
unit. like the one shown in Fig.
1. that is easy to use. has the
features you really need. and
has a low price. Minimum LAN­
specific requirements for a
DMM include a 0 to 200 ohms
range. a continuity beeper. a 0 53



FIG. 1-A BASIC DMM, like the Fluke Model 70, is an indispensable tool for LAN
troubleshooting.
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to 20-volts DC range, and a 0 to
200-volts AC range. Most
DMM's sold today meet those
minimum specifications.

Let's discuss briefly how you
can use a DMM for LAN servic­
ing. Resistance and continuity
are probably the most used
functions in LANservicing. Use
the ohms function to measure
the resistance of cables and ter­
minator resistors, and to locate
shorts or opens in cables and
connectors. A low-end range of
oto 200 ohms is important be­
cause coaxial cables typically
measure less than 5.0 ohms
end-to-end, and twisted pair
less than 20.0 ohms. To make
this type of measurement, first
power down the network to
avoid affecting LAN operation.
Disconnect questionable cables
before making measurements.

High-resistance cables can
have partially severed wires or
bad connectors. Test all termi­
nators (connector bodies con­
taining 50-, 91-, or 100-ohm

resistors) to ensure proper re­
sistance. Use the continuity
function to locate shorts and
opens in cables and connectors.
Audible beeps are especially
useful when working in dark or
t igh t places like plenums
(dropped ceilings).

The DC function is useful as
well. Ethernet LAN's carry 5-volt
power and data to the trans­
ceivers attached to the back­
bone cable. Use the DMM to
verify that power is present at
the transceiver if it does not
have a Power Good indicator.
You can also use the DC volts
function to verify voltages in
emergency lights and uninter­
ruptable power supplies
(UPS's).

Last but not least, use the AC
volts function to measure AC
power outlets and noise levels
on the LAN cables. It is not un­
common for power problems to
cause trouble on a LAN, par­
ticularly when the file server or
hub computer is affected. Then

the whole network may crash.
Just check the outlet voltage
with a DMM, and if it is outside
the 105 to 125-volt AC operating
range of most computers, call
an electrician!

Noise problems can be a big
headache, especially on LAN's
with unshielded twisted-pair
(UTP) cable. Noise causes ran­
dom data errors and, in serious
cases, can crash the network.
Measure noise with a DMM by
connecting it to one end of the
cable, making sure the other
and is terminated properly. The
DMMreading for a good UTP ca­
ble can be in the range of5 milli­
volts or less. A high reading can
uncover unusual faults such as
a coil of excess cable or cable
routed too close to EMI sources
such as fluorescent lighting fix­
tures. In fact, the author once
determined that a 50-foot coil of
excess UTP left on top of a light
fixture by an installer was caus­
ing intermittent problems on a
newly installed LAN. The prob­
lem drove everyone crazy for
months! Using a DMM as a
noise meter has limited utility
because DMM'smeasure voltage
in the kHz range, not in the 4 to
16-MHz range typical of most
networks protocols.

Worse, DMM's don't measure
impulse noise, which is es­
pecially disruptive to LAN oper­
ation. For that type of measure­
ment, we must go to more
specialized equipment such as
that described in the following
sections.

Microtest cable scanner
Microtest was the first compa­

ny to provide specialized, all-in­
one LAN test equipment such as
the Microtest Cable Scanner.
This handheld instrument con­
tains everything you need to
troubleshoot LAN cables, in­
cluding ohmmeter, noise meter,
time domain reflectometer
(TDR), Ethernet activity
monitor, and cable tracer. Best
of all, the Cable Scanner is rea­
sonably priced and readily avail­
able. Figure 2 shows the Cable
Scanner and several other sim­
ilar models.

Although optimized for Eth­
ernet LAN's, the Cable Scanner
also tests unshielded twisted



FIG. 2-MICROTEST'S HANDHELD LAN TESTERS combine most-needed features in
easy-to-use, hand-held packages. Clockwise from upper left are the Cable Scanner,
the Ring Scanner, the Pair Scanner, and the Quick Scanner.

pair (UTPj, shielded twisted
pair (STP), Token Ring, and
RS-232 cables with simple
adapters. In addition, Microtest
offers specialized scanners spe­
cifically for testing unique fea­
tures of other cable.

Key features of the Cable
Scanner include resistance and
continuity functions, a basic
noise meter, and a TOR. The
noise meter is a simple AC volt­
meter that reads millivolt noise
in the I-kHz range; it has no
capability for measuring im­
pulse noise. Due to the shield­
ing nature of coaxial cable ,
noise problems are less com­
mon in Ethernet systems-but

they do happen. The Cable
Scanner is adept at sensing 60­
Hz power-line noise that often
appears in problematic coaxial
cable systems.

The TOR function can locate
shorts and opens in LANcables.
Operating it is as simple as
pushing a button. The device
then injects pulses into the ca­
ble where they travel until they
strike a fault, and subsequently
bounce back to the instrument.
The Cable Scanner measures
the travel time, calculates dis­
tance to the fault, and then dis­
plays the distance. All you have
to do is inspect the cable at that
distance and repair the fault.

Remember that for a TOR to
work properly, all equipment
must be turned off. Otherwise,
data on the line could cause
false distance readings--not to
mention what it would do to on­
line computers! You should also
know that all TOR's have a blind
spot, or dead zone, from where
the instrument connects to
some distance down the cable.
The Cable Scanner cannot de­
tect faults occurring within the
first 25 feet of cable. If you sus­
pect a fault in that section, in­
spect the cable manually, or
make another measurement
from the other end of the cable.

The Cable Scanner's Ethernet
activity monitor is useful for
spotting bad transceivers and
other cases of network overload.
Recall from Part 1 of this series
that Ethernet works on a first­
come, first-served basis, some­
what like an old-fashioned tele­
phone party line . Whoever
speaks first gets the line .
Should something go wrong­
for example, a transceiver that
"jabbers" or talks all the time­
traffic could soar to 100%
usage. That, in turn, would pre­
vent other computers on the
network from exchanging data
because their collision sense
multiple access (CSMA) circuit­
ry would force them to wait con­
tinually. The result is that LAN
operation would come to a
grinding halt.

The acttvtty monitor counts
the number of data packets
(messages) sent between com­
puters on the network over a set
time period (for example, one
second or one minute). Then it
calculates percent usage . You
then look up that value on a
chart to determine whether
there are problems. If so, you
must troubleshoot to locate the
cause of the fault.

The Cable Scanner also has
an optional cable tracer that al­
lows you to trace a specific cable
as it runs through the building
alongside others . This is a
handy feature because LAN ca­
bles look alike, making it easy to
waste time tracing the wrong
cable. To operate the cable
tracer, you must also purchase a
cigarette-pack-size receiver. In
operation, the Cable Scanner 55
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sends a special signal over the
cable under test. Then you hold
the receiver next to each cable in
turn; the one that produces a
warble toneIs the one you want.

Microtest also sells more spe­
cialized instruments for testing
other kinds of cables. For UTP/
STP cables there is the, Pair
Scanner, which addresses ma­
jor twisted-pair concerns in­
cluding impulse noise and
signal loss through the cable.
The Pair Scanner also has
switching capabilities for se­
lecting differen t transmit/re­
ceive pairs, as well as a hub
computer test function. For
Thken Ring cabling there is the
Ring Scanner, which isolates
faulty multistation access units
(MAU's), determines whether
the ring maintains continuity,
and monitors network traffic.
Interestingly, it can simulate
network faults, so you can per­
form "fire drills" on a good LAN
and get a feel for symptoms be­
fore they occur. All Microtest
products provide a serial output
for logging data or printing
hard copy reports.

Paladin Patch Check
Growing popularity of UTP­

based LAN's has created a mar­
ket for special test tools. One
good example is a simple, low­
cost cable tester from Paladin
Corporation called Patch
Check. Patch Check, shown in
Fig. 3, identifies the most com­
mon faults in UTP systems,
namely bad connectors, shorts,
and opens.

Patch Check tests the full
range ofUTP systems, from sin­
gle- to four-pair cables termi­
nated in RJ-ll or RJ-45 con­
nectors. Operation is simply a
matter of snapping both ends of
the cable into the unit, pushing
the 'lest button, and watching
the indicators. Bad connections
or opens appear as one or more
unilluminated LED's; shorts ap­
pear as multiple simulta­
neously lit indicators. Paladin
also offers a remote indicator for
situations where you can't get
at both ends of the cable.

Patch Check can save lots of
time. For example, in resolving
one problem described in Part 3
of this series, the author check-

ed a cable with Patch Check in
ten seconds, vs. five minutes on
aDMM!

FIG. 3-PALADIN'S PATCH CHECK pro­
vides instant go/no-go testing of RJ·11
and RJ-45 telephone-style connectors,
used for shielded and unshielded twist­
ed-pair wiring.

Tektronix 1502C TDR
Of all the equipment dis­

cussed in these articles, the
Tektrontx 1502C TDR is oldest
and best established. For find­
ing tough problems it can't be
beat. It can identify badly
crimped connectors, crushed
coaxial cables, wiring chewed
by rodents, and more. It is sen­
sitive enough to locate problems
to within inches on the cable.
The 1502C is a state-of-the-art
version of a line of analog TDR's
that goes back several decades.

The 1502C looks much like a
bench top oscilloscope, as
shown in Fig. 4. However, in­
stead of the usual cathode ray
tube (CRT), the 1502C has a liq­
uid crystal display (LCD) to re­
duce power consumption and
weight. A removable reticle fits
over the display, which shows
cable impedance vs. distance.
The operating controls are sim­
ple, and there are less of them
than on an oscilloscope. An ex­
cellent operator's manual helps
new or infrequent users operate
the device.

Key features of the 1502C in­
clude a negative-going output
pulse, which shuts down live

Ethernet transceivers, and a
zoom feature that allows you to
examine tiny faults which show
up as impedance spikes on the
display. Zoom helps you find
problems like rusty connectors
or bad crimps. In Part III we will
show how we found an un­
authorized cable tap using
these features.

One important feature is the
propagation-rate control. It 's
important because it deter­
mines the distance accuracy of
the TDR. As you might recall
from physics class, electrons
travel at the speed of light in a
vacuum. But in the real world of
copper cabling, signals travel
much slower. The speed reduc- .
tion is due to insulation quality
and conductor diameter. The
propagation-rate control cali­
brates the equipment to com­
pensate for the slower con­
duction in the cable, thereby
providing correct distance in­
dications.

RESOURCES
Following are addresses of

manufacturers whose products
were discussed in this article.
Contact them for current pricing
and more Information.
• Paladin Corporation, 3543 Old
Conejo Rd., Newbury Park, CA
92123, (800) 272-8665.
• Jensen Tools, Inc., 7815S.46th
Street, Phoenix, AZ, 85044, (602)
968-6231.
• MicroTest, Inc., 3519 E. Shea
Blvd. Suite 134, Phoenix, AZ
85028, (800) 526-9675.
• Radio Amateur's Handbook,
American Radio Relay League,
Newington, CT 06111.
• Tektronix, Inc., Redmond Divi­
sion, 625 S. E. Salmon Dr., Red­
mond, OR 97756, (800)833-9200.
• AMp, Inc., P.O. Box 3608, Har­
risburg, PA17105, (717)561-6168.

Typically you set the propaga­
tion rate by consulting a chart
published by the cable man­
ufacturer or LAN equipment
vendor. Values are usually ex­
pressed as a percentage of the
speed of light, c. The higher the
percentage, the faster the sig­
nals travel through the cable.
Typical Ethernet backbone ca­
ble has a propagation rate of
O.76c. Some sources refer to
propagation rate as the numer-



FIG. 4-TEKTRONIX' 1502C TIME DOMAIN REFLECTOMETER provides analog dis ­
play of distance versus impedance. A knowledgeable technician can interpret the
display to locate subtle LAN cable faults.

ical value of propagation (NVP)
or velocity factor (VF).The terms
all mean the same thing. Re­
gardless of name, it is impor­
tant to set the propagation rate
control of your TDR if you want
it to display meaningful, accu­
rate readings.

Operating the 1502C is
straightforward. You begin by
powering down the LAN equip­
ment on the questionable cable
segment and removing any ter­
minator resistors. (Terminators
can trick a TDR into displaying
fantastic cable lengths.) Then
connect the TDR to the cable
through an impedance adapter,
install the correct display
reticle, and apply power. Then
adjust the controls, and you'll
receive a visual indication of ca­
ble quality.

Tektronix makes several
other TDR's. The 1503C analog
TDR accommodates cables as
long as 50,000 feet, and has an
Ethernet option. The 1503C
looks like a good choice for cable
TV or aircraft carrier applica­
tions. Tektronix also makes the
TMA-802, a moderately priced
digital TDR and Ethernet ac-

tivity monitor.

Analog vs. digital
In this article, we have de­

scribed two types of TDR's: dig­
ital (Microtest) and analog
(Tektronix). Each type of TDR
has its own advantages and dis­
advantages; both instruments
are Widely used in LAN servic­
ing.

The major differences be­
tween the two are in informa­
tion display and sensitivity to
minor faults. Push a button on
a digital TDR, and you'll read
something like Short 40 Ft on
the .display. Digital TDR's are
great for novice users because
they make it easy to understand
results. Their drawback, how­
ever, is that they report only ma­
jor faults, missing minor ones
that often cause the most frus­
trating problems.

'fum on an analog TDR and
you'll see a oscilloscope-style
wavy line over a black reticle cal­
ibrated in impedance vs. dis­
tance. Clearly the analog TDR is
intended for more experienced
users who can disregard the
dead zone, interpret impedance

changes, and read distance
from the reticle. Analog TDR's
also have an amazing sen­
sitivity to rusty contacts in con­
nectors, water-logged cables,
and other faults that can go un­
detected with less-sensitive in­
struments.

NeVworkceniftcatlon
Another issue is network cer­

tification, which is becoming
increasingly important as cor­
porations continue the down­
sizing trend. Downsizing in­
volves using networks of PC's to
perform mission-critical ap­
plications formerly run on
mainframes. Mission-critical
means that the health and com­
petitiveness of the company de­
pend critically on the computer
systems. that support the com­
pany. Without a reliable net­
work, workers can't do their
jobs, so goods and services are
delivered to customers late. If
customer dissatisfaction in­
creases, the company suffers,
and so do jobs. Clearly, we all
have a vested interest in keep­
ing our LAN networks running
reliably.

In the past, LAN cables were
often pulled by electrical or tele­
phone wiring contractors who
might not have had proper tools
and expertise. As a result, Eth­
ernet cables may exceed recom­
mended lengths, excess UTP
cable may be left coiled in plen­
ums over fluorescent fixtures,
and so on. Those problems de­
crease LAN performance and,
even worse, can serve to reduce
reliability.

In response, major LAN ven­
dors have devised performance
tests to help ensure that LAN's
meet standards for noise level,
cable length, attenuation, and
other factors that affect perfor­
mance and robustness.

Without thinking out the
problem the fanciest TDR in the
world will be useless. Develop.
your ability to identify a prob­
lem and logically work your way
through possible causes until it
is solved.

Be sure to join us in Part III
when we will roll up our sleeves
and troubleshoot actual LAN's
with the equipment and tools
described here. R-E 57



The555
A Versatile

Timer

RAY M. MARSTON

FIG. 1-FUNCTIONAL BLOCKS OF THE 555 TIMER with its pinout identified.

Learn to use the 555 and 556 timer Ie in practical
circuits to obtain accurate time delays and square waves

58

IN ANY ASSOCIATION TEST F OR

those who know integrated cir­
cu its. the three digits 555 will
summon up the instant re­
sponse "timer IC." It's the short
form generic designation for
progeny of the NE555. a popular
monolithic timer/oscillator IC
first introduced by Signetics
many years ago. Still Widely sec­
ond-sourced because of its ver­
satility. the 555 ranks as a
standard "bu ildin g block."

The 555 and its derivatives
can be found in thousands of
different circuits. and its pos­
sibilities for further applica­
tions appear limitless. Al­
though classed as a linear IC. it
-t s often used in digital or
"quasi-digital" applications be­
cause its inputs and outputs
are essentially square waves

rather than sine or other com­
plex waveforms. This article ex­
plains how the 555 works and
shows you how to apply the IC
in various practical control cir­
cuits.

A 555/556 overview
Figure 1 is a simplified

block diagram of the 555 show­
ing its principal functional
blocks : threshold comparator.
trigger com pa r a tor. R-S flip­
flop. low-power complementary
output s tage . slave discharge
transistor. an d a voltage-refer­
ence p otent ial divider. Both
halves of a dual version of the
555 (two 555's on a single chip),
th e 556. have identical elec­
t r i ca l characteristics. The
555/556 will run from 4.5 to 16
volts DC . although a typical

supply will be + 12 volts DC or
less.

The outstanding features of
the 555/556 include:
• Timing adjustable from mi ­
croseconds to hours
• Duty cycle adjustable
• Ability of output to source
(supply) or sink (dissipate) 200­
milliampere current
• Output can drive TTL logic
circuits
• Temperature stabili ty ex­
ceeds 0.005%rC
• Normally "on" and normally
"off' output

The 555 and 556 were de ­
signed for precision t iming ap­
plications. with the timing
interval controlled by an exter­
nal resistor and capacitor (RC)
network. The devices contain
voltage dividers consisting of
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SUPPORTED with talking and/or interactive software from IBM, Milliken,
First By1e, Davidson, Optimum Resources, Compton's, Electronic Arts,
Hyperglot, Orange Cherry, Wesson Int'l, Villa Crespo, McGraw-Hili, Inter­
Active, FutureTrends, Penton Overseas, Laureate Learning Systems,
American Educational Software, Paul Mace, Brightbill-Roberts, etc.

ADD UP TO 1024 VOlc'E COMMANDS TO EXISTING PROGRAMSI
Speeds data entry and command input to CAD, desk-top publishing,
word processing, spread sheet, data base, or game programs. Simply
train the computer to recognize a word or phrase and assign a series of
key strokes to that command. Pop-up TSR program features pull-down
menus and mouse support. Requires under 1S"of main memory if EMS
present. Near instant response time and high recognition accuracy.

SOUND RECORDING STUDIO
Digitally record your own speech,
sound, or music. Software controlled
sampling rate (up to 2SKby1es/sec)
with graphics-based editing and data
compression utilities. Create cus­
tomized audio software for use within
education, lanquaqe training, presen­
tations, entertamment, etc. DMA data
transfer provides continuous record­
ing and playback of sound to/from
hard disk. PC internal speaker sup­
ported. Windows· compatible mul-
timedia drivers Included.

INTERACTIVE SPEECH INPUT AND OUTPUT'
Add your own custom-made digitized audio files to voice recognition
macros. Provides speech/sound response to your spoken commands -­
ali from within virtually ALL DOS application softwareI Reduces CRT 'eye
fixation' . Also ideal for training, security, robotics, virtual reality, factory­
business-home automation, multimedia, handicapped, etc.

EVERYTHING INCLUDED Voice Master Key system consists of a half­
size card, durable lightweight microphone headset, software (S.2S' flop­
pies unless otherwise specified), and manual. Made in U.S.A. One year
warranty on hardware. .

TALK TO YOUR COMPUTER
WITH VOICE MASTER KEY®

A PROFESSIONAL VOICE PROCESSING SYSTEM

10KHz-50 MHz GENERATOR
AN/URM-25 SIGNAL GENERATOR, covers 10KHzto50
MHz in 9 bands; output to 100K uv into 50 ohms.
Modulation O-SO% 400 or 1000 Hz; internal 1 MHz
calibrator. Includes impedance adapter, antenna simu­
lator, two attenuators, test cable and manual repro.
Requires 115 VAC 60Hz; 11.3x14x1 0.8, S2 Ibs. sh.

USED-REPARABLEw/output $89.50 CHECKED $1!i9.50
AC-DC MULTIMETER

HICKOK1604M MULTIMETER, measures 0-300 VAC in?-full
scale ranges 0.5-1.5-5 sequence, 0-1500 VDC in 11 ranges,
-0-1S0MA DC in14-ranges & resistance to SOO megohms in
7 steps. AC probe uses EA53 tube allowing response to700
MHz.Similar toHP-410C; includes probes and manual copy.
Requires 115/230 VAC SO-400 Hz; 7.5xS.Sx9.S, 13Ibs. sh.
USED-CHECKED $135.00

DC GEAR MOTOR
Powerful reversible motor produces strong torque
at6,12,and 24 VDC, case common,turning 24, SO,
and 100RPM respectively.Good robotics ordisplay
motor! 4.3x6x2.8 plus 4.S'LxS/16' dia right angle

worm drive shaft; 3lbs. 'GM-3455, NE W $15.00

GROUNDED 6-0UTLET AC
STRIP with lighted ON-OFF,
RESET, and long 1S' cord.
13x1 .8x2.5,3lbs.#SHAC,
Used $5.95 2/$10 Unused $9.95

SELSYN TRANSMITTER
SIZE 6BRASS SELSYN operates from 115/90 VAC 60
Hz. Used in pairs, these are large enough for most
precision rotation and position remote indicating tasks.
(Selsyns are stillthe preferred positioning device for

naval guns!) 7.S'Lx4.5' dia, 121bs. sh. Used-checked ... $25 ea. $45/palr
VARIABLE ATTENUATOR

6-STEP LADDER NETWORK ATTENUATOR in 10:1 ratio.
Attenuates 0.1 Vdown to 0.1 uv; SO ohm impedance. Has
BNC input/output RF connections; shaft 3/4'Lx1/4' dia with
gear drive. Silver-plated; p/o 0.01-50 MHz RF generator.
3.1x3.Sx4.8x3.5, 4lbs. #AT101/URM25, used ..... $19.95

Prices F.O.B. Lima, 0.• VISA, MASTERCARD Accepted,
Allow forShipping • Write for latest Catalog Supplement

Address Dept. ES • Phone 419/227-6573

Tel: (S03) 342-1271
FAX: (503) 342-1283
BBS: (503) 342-413S'
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Electronic Melronome
U~rasonlc Pest Repener
Rallroad Lights
Wake-up Alarm
Space Machine Gun
AND MANY MORE

ONLY $ 22.95

DIGITAL MAGIC Lab # 1201R

30 Projects-In-One
Solderless Digital Lab

With 72 Page Project Manual

ONLY $ 39.95

To Order call TOLL FREE

1·800·453·1708 ffi
Electronic Kits International Inc.

Projects You Build
Logic Indlcalor Counter Wkh Display
AND logic Gale Muklplexer I DeITlJ~lplexer

OR Logic Gale Chasing Lights
NOT & YES Gale Logic Probe
NOR Logic Gate One-Shot Touch Generator
NAND Log'c Gale Pulse Traln Generalor

Two-Gate Clock Dlg~al Heads or Tall Game
Two-Gate Timer Double Decision Maker
Memory Circuit Stop-Action Reaction Tester
Blnlll)' Counter ONIOFF Touch Switch
Decade Counter Stepping Touch Switch
DMder Photo-Electric Lap Counter
Seven Seg. Display Lottery Nurrber Generalor
Deooder Dtg~al Die

Also Available From EKI
MR. CIRCUIT

BASIC ELECTRONIC LAB
Lab # 1101R

Transistor & SCR Checker
Burglar Alarm
Autornallc Light
Electronic Melronome
Variable Speed Lights
Contlnu~ Tester
Audio Generator
PoUce Siren
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MIKE NELSON'S
OVIE VIEW SALES, INC.

WHERE YOU'RE TREATED POLITE AND GIVEN INDIVIDUALIZED ATTENTIONI
INFO (708) 250-8690/FAX (708) 250-8755

P.O BOX 26· WOOD DALE, IL 60191
Call C.S.T. Monday thru Friday 9:00 - 6:00 • Sat. 10:00 - 2:00

Friendly 'Courteous Service· 10 Yrs. Experience • 6 Mo. Warranty

CALL

4 or more
150.00
75.00
MIKE
4 or more
120.00
55.00
165.00
CALL
CALL
4 or more
110.00
55.00
45.00
100 LOT
CALL

1-3
155.00
80.00
CALL
1-3
125.00
75.00
175.00
250.00
195.00
1-3
115.00
60.00
50.00
20 LOT
75.00

ZENITH: Z-TAK 220.00

RROLD 1-3 4 or more PIONEER
EW TRI/BI COMBO (FrB) 125.00 120.00 "NEW SA-PIO-COMBO

W TRI/BI PAN 75.00 55.00 NEW SA-PIO-PAN W/SWITCH
W SB-3 COMBO 110.00 105.00 NEW ORIG. BA-6100 PAN

EW SB·3 PAN 55.00 50.00 =S=C';':IE:-::NT=IE~IC=-==-A=TL:-=A-:-:NT==-:A~~-----7:":'==---~~=--

V-7212 260.00 CALL "NEW SA-3 COMBO (SA-3B)
irARCOM ert (1 PC UNIT) 215.00 CALL NEW SA-3 PAN

BB-7212 CALL MIKE 8550:
MOUELAGE TRI/MODE CALL MIKE 8580:

EW FrB·2 75.00 55.00 8::5::;::3;.:;.6:....: -:-::::=~_~=-____;

lEW SB-2 55.00 50.00 OAK
IAMLIN 1-3 4 or more NEW OAK N-12 COMBO(Vari Sync)
lEW HAMLIN COMBO (CH 2 OR 3) 110.00 105.00 NEW OAK N-12 PAN(Vari Sync)
EW HAMLIN MLD-12oo 50.00 45.00 ~M~-3~5::.!:-B:!..-- ..,..-- ~~__~~_

nLD·1200-2 50.00 45.00 PANASONIC-VIEWSTAR
lrice effective 7/1/92 (Subject to change without notice)

MOST ORDERS SHIPPED SAME DAV'
OTY. ITEM PRIr.E EA. TOTAL PRIr.E

NOTCH ElLTERS 16.00
" All Combos come with new Panasonic or
Viewstar converter.
(Parental lockout units: No extra charge.)
Volume control units available
(WAIVER)· MUST BE SIGNED Fmi OUR RECORD

12.00

D Yes, I am paying lor full service . This is
only to be used as a second unit.

TOTAL

SUB TOTAL
SHIPPING Add $4.00 per unit
$4.00 PER COD TAGiCREDIT CARDS Add 5%

DECLARATION OF AUTHORIZED USE· I, the undersigned. do hereby
declare, under penalties of perjury , that all products purchased, now and in
the future , will only be used on cable TV systems with proper authorization
from local officials or cable company officials in acoordance with all
applicable federal and state laws. FEDERAL AND VARIOUS STATE LAWS
PROVIDE FOR SUBSTANTIAL CRIMINAL AND CIVIL PENALTIES FOR
UNAUTHORIZED USE.

A~OW~LYNO~DNOISSALES- ---------- ------- --------------------

VISA-MASTER D C.O.D. D
CASHIER'S CHECK D MONEY ORDER D
ORDERS ONLY: 1-800735-5912

SIGNATURE

x>:--:-:;--;--:--:-:c:-;:=:-:-::::::-:-:-:--:-:-----:-_:-:-~----~
It is not the intent of MOVIE VIEW to defraud any television operator and we
will not assist any company or individual in doing the same .

::ard # Exp. Date. _
'IIame _

~ddress, ___::::_:__---------_=:_----------
::ity State, Zip, _

Phone (
If for any reason you are not satisfied with any item purchased ,

you may return it within 30 days of delivery for a full refund.



$34.95

Model ZHS

MAGNETIC PROBE
SENSES MAGNETIC FIELDS
This safe non-contact probe allows you totrouble­
shoot AC and DC solenoid-operated devices, relays
orany device using acoil. Also detects transient
pulses as fast as 10mS and identifies north and
sotJth poles. Place the probe close to the coil and
if the LED ison the device isenergized. Probe
operating frequency isDC-400Hz.

$179.°0
Reg. $199.00

Model ZC381200

HANDHELD
1,25GHz
FREQUENCY
COUNTER
Microprocessor-based counter measures
frequency from 10Hz to1.25GHz and period
from 0.1 J.IS to lOOms. Includes data hold, mini
max/average readings and relative frequency
measurements. Complete with 4AA batteries,
manual and t -year warranty.

$79.95

Reg. $9500

Model RCDS1
Tool Case

$219.00
Reg. $298.00

Model R53-CDS1
ToolKit

$249.°0

Model
Z30118

BKPRECISION
2MHz FUNCTION GENERATOR
Features a4-digit frequency counter display.
Operates at120/220/240VAC SO/60Hz. Complete
with power card, one cable BNC to insulated clips,
manual and 1-year warranty.

$55.
Reg. $59.00

Model ZC375370

PROGRAMMABLE
DIGITAL TIMER
Provides up to6on and 6off
settings per week with amin-
imum switch time as low as ~==~~~
1 minute. Plugs into 3-prong
110VAC outlet and has battery backup (AM
battery incl) to prevent programs from being
cleared during power failure. Rated at15amps.
UL listed.

DOUBLE-SIDED
CORDURA®CASE
One side has 45 pouches tohold your tools, the
other side has abuilt inclipboard tohold alegal
size pad ofpaper, adocument pouch and 3
pockets to hold small items. The case also
features 3 pockets on the outside ofthe case.

SERVICE
SPECIALIST TOOL KIT
56 piece tool kitincludes the case above plus
commonly needed nutdrivers, hex drivers, screw
drivers, pliers, cutters, wrenches, crimping tool,
wire stripper, soldering tools and more.
(DMM isnot incl.)

$409.00

Reg. $499.00

Model ZV212

~HITACHI

20MHz DUAL CHANNEL
OSCILLOSCOPE .
Panel layout iscolor-coded to identify functions
easily. Sensitivity 1mldiv. Complete with probes,
operator's manual and 3-year warranty.

$39.00

Reg. $45.00

Model ZSP100

X1,X10 ,V:i!
SWTICHABLE , ~
OSCILLOSCOPE PROBE
Monolithic probe features a100 MHz bandwidth,
a3.5ns risetime, awide compensation range
(1 OpF to60pF), abreak-resistant center conductor
and asharp heavy-duty tip. Complete with spring
hook, BNC adapter, IC and insulating tipand
trimming tool. Cable length is1.5meters.

$36.00

Reg. $42.00

Model ZP200

X10 OSCILLOSCOPE PROBE
200MHz monolithic probe provides superior
performance with arisetime ofless than 1.5ns
and asharp pulse response. Complete with sprung
hook, trimmer tool, 6' ground line, BNC adapter,
IC and isolating tip. Cable length is1.2meters.

AUDIBLE
CONTINUITY
TESTER
Tester gives aclear audible sound on point-to-point
continuity and issuitable forGolNo-Go test for
wires, cables, LEOs, switches, diodes, transistors,
etc. Complete with test probes and detachable
alligator clips. Operates on 9v battery (not incl.).

$24.00

Model ZPB1

North Andover MA 01845
Offer Expires Oct. 31, 1992

$109.00

Model Z815
BKmECISIOtJ
HAND-HELD
PARTS TESTER
This 2000 count, 3112 digit LCD
display meter tests capacitance
(20m~), resistance (20~n) ,

transistor hFE, SCRs, diodes, LEOs and batteries.
Comes with 9V battery, manual, test leads and
1-year warranty.

contact easr

ESD FIELD
SERVICE KIT
Kit includes ablue static-dissipative vinyl work
surface (18'x22'x0.30') with two female snap
fasteners, acommon-point grounding cord (15'),
one adjustable wrist strap with a 1 megohm
resistor, a6' cord and a7'xl.3'storage case.

.$39.00

Model Z16420

60A4



lifetime Guarantee: Any tool that fails under normal use will
be replaced free ofcharge.

$49.95

Model Z7201 F

DIGITAL THERMOMETER
Measures0° to159°F, has ahi-Io limit setting,an
accuracy of±1 ° and abuilt inclockfunction. ABS
covered probe is suitable for air/immersion applica­
tions. 1.5Vbattery incl. 40z.

117-PC, PROFESSIONAL FIELD SERVICE KIT
The complete kit comes withthe tool casedescribed aboveand a
complete selection ofquality, brand-name tools including Diamond,
Xceliteand Weller. Thekit includes screwdrivers, pliers, tweezers,
cutters, wrenches,alignment tools, hex driver blades and acrimping
tool, wire stripper, soldering iron & supplies, socket set, penlight,
inspection mirror, hammer and more.

• Case top has built-in document holder
• Case bottom is partitioned into 3 areas
• Two removable pallets hold over 60 tools
Ahandsome black caseto organize and transport your valuabletools
and instruments. This is thesame quality caseused by thousands of
professional field engineers. Case is made ofhigh impact polypropylene,
and has snap-action key locks and apadded handle.
Size: 171/2' x121/2' x 5'.

THE
PROFESSIONAL'S TOOL CASE

$99.00 Reg. $128.65

Model RWTCPS

TEMPERATURE
CONTROLLED
SOLDERING SYSTEM
Widely used inindustry. It maintains a
constant tiptemperature of700°F. Grounded tipprotectscomponentsfrom
voltage spikes. Comes with powerunit, iron, stand,spongeand700°Ftip.

$59.95

Reg. $80 .00

Model RIM5 Tool Case

$299.
Regular $365.00

R22-IM5117 Pc. Tool Kit

ORDER TOLL FREE: 1·800·225·5370
In MA: (508) 682-2000

•

$129.00

Reg.$159.00

Model R38091 F

[
r...1 [-I VI; ]. Terms -visa,

Mastercard
• I

$49.00 Reg. $58.30

Model ZP1KB

BUTANE POWERED
SOLDERING TOOL
Withcordless conven ience this
4-in-1soldering tool converts from L.- -J

asolderingiron to blowtorch, hot blower orhot knife. Butanegas powered.
Complete withtips, sponge, iron standandcarryingcase.

DCA/ACA
CLAMP METER
Functions as 31/2 Digit DMM
Transformer jaws measure upto400A AC/DC
and apeak-hold function provides recall of AC
or DC current surges. As a DMM it measures
AC voltage, DC voltage, AC/DC current and
resistance. The meter has the following
ranges:ACV: 750V; DCV: 200mV, 200V;
DCNACA; 200A,400A; Resistance; 2000 ohms
Resolution down to0.1mV, 0.1A and tonm.
Comes complete with test leads , battery,
carrying case and 1-year warranty. Model
R38091 Falso has abuilt-in temperature
function, 0-1400°F.

4DIGIT
TRUERMS DMM
• 0.25% accuracy
• 41 segmentanalog bargraph
• 3-year warranty
Full-function, auto-ranging DMM with4 digit,
10,000 count resolution measures DC voltage
and current, resistance and true RMS AC
voltage and current. It featu res acontinuity
beeper, diode test, an Auto Min-Max mode, a
relative mode and a probe hold mode. Comes
complete with manual, test leads, battery(9V) ,
and protective holster.

SERVICE VACUUM CLEANER
Features apowerful 2.2peak HP motor, easy
change double-layer filter bag, shoulder strap
and built inhandle. Toner-safe. Complete with
a6' Tuflex hose, dusting brush,crevice tool and
brush.tobe adapter, snorkel tube and small
dusting brush. 12'x11 'x5'. 8 Ibs.

$109.00

Reg.$139.00

Model R380912

$149.00 Reg . $183.20

Model ZC2093

CIRCLE 227 ON FREE INFORMATION CARD
60AS



20,000 12VDC/100MA
WALL ADAPTERS

13,000 7.5VDC/100MA
UL/CSA WALL ADAPTERS

327,000 ANTI-STATIC
WET WIPES

CR655

99¢ ea/5OO0
$1.10 ea/1000
$1.20 ea/l00
$1.35 ea/50

75¢ ea/50oo
SS¢ ea/lOoo
$1 .00 ea/5oo

CR682

$1.50/carton of 24
in 500 carton lots

Dlool

10,000 ASTEC UM1625
VIDEO MODULATORS

20,000 12VDC/500MA
WALL ADAPTERS

13,500 HIGH QUALITY
ANTI-STATIC MATS

1
0 I a IJ ~

CR87l

99¢ ea/looO
$1 .09 ea/500

WHITE
$1.75 ea/loo0

CR919 Dl008
$2.95 ea/200

28,000 PHONO PLUGS 4,000 SIX PENCELL
BATTERY HOLDERS

12,000 BOTTLES OF
ANTI-STATIC SPRAY

CR870

3.5¢ ea/5OO0
4¢ ea/looO

CR447
19¢ ea/lOoo 58¢ ea/looO

CR489

CIRCLE 271 ON FREE INFORMATION CARD

2.5 AMP 1000V
SILICON RECTIFIERS

5¢ ea/4oo0
DR5ll 6¢ ea/2oo0

S • .J.~.·......JS
r .....~.L~•••~.~S
·P.O. BOX 276, WINTERS LANE

ALBURG, VT. 05440
514-739-9328

(FAX 514-345-8303)

20¢ ea/1000
24¢ ea/500
28¢ ea/100

~~
~

:

850 CABLE MASTERS 25,000 MIYAMA SPST
MOMENTARY SWITCHES

$3.50 ea/500
$4.00eaj100

CR558 CR446
Surplus Traders specializes in the re-distribution of surplus
parts and equipment to OEMs, exporters, reps, distributors,
surplus dealers and volume users. Additional spec. and
small lot prices available on request.
We are major buyers of surplus. send us your list today .:
Write or fax on our letterhead for free cotal s.

60A6



RF Signsl 16 Segment 16 Segment 16 Segment
Strength Adjustable Adjustable Adjustable
Indicator Bargraph Bargraph Bargraph

Hold Swltch Ves Ves Ves Ves Ves No Ves

Price $579. $375. $325. $259. $225. $179. '$99.

SensrtMly: <1 10<1OmV lyplcaL rwre Basi:!1.ppm.; 1.2p<lm add $100. - LCD _ only. Ncads & AC clI8tgerladapter
induOedexcapt lor 2300 . ' For 2300, available with NCad InstaJIod & AC c:hetge<ladapIer, <OfT'4lIoCe pecI<age $128.
A tud line of Antennas, Probes & carrycaM are~ seperlltety. (One year parts & labor warranty .)

"I was
encouraged

by one ofmy
readers words

ofwisdom,
and bought the

Model 2300.
Your service was

superb! After
testing this uni 1

personally feel that aU serious
radio enthusiasts should OWf!.ilIn
Optoelectronics Frequency Finder'

Ron Bruckman
Radio Monitors Newsletter
Of Maryland

2600H 2610 2600HA 2210A 23 00

Frequency Frequency Frequency Frequency Frequency

1MHz- 10Hz- 1MHz- 10Hz- 1MHz·
3.ooH z 3.ooHz 3.ooHz 204GHz 204GHz

10 Digit 10 Digit 10 Digit 8 Digit 8 Digit
LCD LCD LCD LED LED

8030 3000

Freq,PeOCd Freq,PeOCd
Ratio, Interval Ratio,lnterval

10Hz· 10Hz-
3.oo Hz 3.oo Hz

10 Digit . 10 Digit
LCD LCD
wlFunction wlFunction
Annunciators Annunciators

Range

Function

Display

Mode'

5821 NE 14th Avenue ' Fort Lauderdale, FL 33334
5% Shipping Handling, (Maximum $10) U.S. & Canada. 15% outslda
continental U.S.A. In Florida add 6% sales tax.
VISS and MasterCard accepted.

FACTORY DIRECT ORDER LINE

1-800-327-5912
(305)771-2050 • FAX(305)771-2052

Our Name says quality, service and dependability­
Our customers 'agree!

"The best part of the Optoelectronics LCD counters are their
extreme sensitivity, their brilliant LCD readout 'that can be seen
even in bright sunlight and the rugged construction allowing
them to get banged around, but still continue to operate smack
dab on frequency ... Yours is the only counter which reliably gives us
(at Radio School) an instant frequency readout with its rock-steady
LCD digits featuring incredible 1Hz resolution."

Gordon West

Optoelectronics has satisfied its customers for over 18years ­
See for yourselfwhat countless
others have already discovered!

CIRCLE 259 ON FREE INFORMATION CARD 60A
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7. '22 .60 7"'26 .99 1049 7.HC02 .32 7.HCT11 .40 4030 049 4585 .79 Tl.489 1.59 .99 .29 TIP105 .85
7.'23 .59 7"'90 • .95

~:t~l~ ~:t~
2.19

~:~88:
.30< ~:~

.• 7 4030< 1.39 .702 9.95 Tl.. 94 3.25 CA3140 .89 1.00 TIP110 .95
7.'25 .60 2.69 .30< .30< 4035 1.09 .724 1.19 Tl.. 96 1.69 ~146 1.39 .50 TlP112 1.20
7.'26 .60 74LSxx 74LS l65 7.lSMO 12 8 74HC10 .30< 7.HCT27 . 45 ~ .69 ' . , 7. .60 Tl..97 2.69 160 1.19 .25 T1Pl22 .89
7.'28 .73 ~:~

.30 ~:ljl~ ~:~ 1.50
~:~8U

.30< ~::18t~
.30< _ , .79 , .,75 .60 NE531T 1.99 CA3152 • .00 .20 TlPl25 .70

7.'32 .60 .30 128 .• 7 .37 _2 .69 1..c09 12.95 lM555 .38 = .99 1.50 T1Pl27 .70
7.136 .60 ~m

.30 74lS169 7.lSMS 1.19
mlW

.30< ~~; .45 ~ .89 ' '''' 0 6.95 lM556 .65 1.50 2N3055 .85 TIP1., 1.69
7.'.1 1.55 .30 ~:ljm ~:t:W3

1.69 .30< A5~ .79 , ... , 1 9.95 LM558 1.19 ~
.75 2N3393 .35 TlP l 46 1.69

7.'42 2.59 7.lS04 .30 1.39 74HC30 .30< 7.HCT85 .30< _ 5 1.39 ' '''' 2 6.95 NE584 2.19 1.69 MPN3401 25 TIP2955 1.99
7.,43 5.95 741.S05 .30 74lS17. 7.lS669 1.09 7.HC32 ,47 7.HCT86 .30< 040"8 .79 , ... ,9 • .95 lM565 1.19 LlC330<6 1.99 2N3o<17 .40

BRAND NEW

ZIPPERED

LAPTOP.
BAGS

~
0)- These padded nylon...
(I)

bags are ideal for.Q

E many types of laptops,
! tools or portable
~ instruments

BAG 12•• 13" x 1.5 " x 3.5" BAG 12G. 12" xl" xU" BAG 121 ·15" x II " x 5" BAG 137 • 12" x 1." x S"

~
with InaIdoa1~ pocl<o1_5.95 wtth InalcM .I~ poclcot _ S.95 with 1_.I~ poclcot _7.95 wtth 21_ pockolo__._7.95

Z Overstocks and Special Deals..• Crya10l 00cl11a10r0 Terms and condition. of ..Ie: (NO MINIMUM ORDERI) . Mollal Oldersto: Delloo EIectonlca . Inc.

lj ~:~'~~~~~~:::: :: : : :: : : ::: : :: : : : : : : :: :: :: : ::: :: ~:~
4025 Edwards AoacI. comnati, ()tjo .5209 or cal . '>I·tre. - 1 (800) .23....99 or (513) 531....99· w.

Tronol a1oro . DiodM accept cosIl . chod<a. moneyorde<a(U.S . lunda only). VISA. DISCOVER and Maslercard - UPS ground·c PN2222 GP NPN ........... .... .......................... 2011.00 shipping- $5.00 10" lb. - .50 each additionellb . - 2nd Dey Air- $8.50 l at. lb. + 1.50 each add . · Nex1Dey
e l/WlOS 600 PlY lA............... ...................... 2OI1.oo Sockota, Plug.. ole. Ak- $17.00 l at. lb. + 2.50 each add . - Mosl OlderssIllpped _ 2. hours. (COO orders add an
=~::: : : : : : : : : :: : ::: : : : : : :: : : : ::::: : :::: : : : : ::::~1 :~ 40 Pin. low Pro IC _1................................ 0.15 additional$5 .00 . All COO'S SHIPPED CASH ONLY)- Open aa:ounta avaitable to qualdNldcus'omera.

~ DB2S-P. RA PC Moun!.. .................................... 0.30 Contact our otfk:e for credit apptication information. ~ Ohio residen ts add 5.5% Ohio Sales Tax or submit1000 Volt 0 l A ................ ......... .................. 1511.oo 30< Pin 2 Row Ribbon IDE ............... .................. 0.40
certificate of exemption. · All prices and avallablltty are subject to change without noticeiii
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Keep an.ar on lhe local repealer gang. monitor the oops .
check out the weather or just plain listen around . These
sensitive superhet reoeMtr1 are just the tOt.1. They h,ne
any5 MHz portion of the band and have smooth ...aradOl'
tl.Wling. dual conversionwith ceramicIF fitters. M e , ad­
justable sque6ch and P'enty of speaker volume . Runs on
9V banery and performance that rivals the big rigs! For a
c::ompIete rinisheod pro klok . add OU' matching CUB and
knob set with lCfeened graphics
FM comm unica tions receiver kit .••...••••••.. . $29.95
S<>ecify band: FR 146 (2m). FR6 (8m ). FRI O(10m), FR·

220 (220 MHz)
Matching cue & knob set , CfR $12.95

Hear exc:iting aircr.tt communlca~ up plann
up to 100 mikts aw.y! Receives 110-136 MHz AJ,A air
band . smooth varaetor tl.Wlklgsuperhet with AGe, ceo
ramC Mer. adiustat:*t squMch, exceaer.t sensrtMty and
kits of speaker volume . Rl.Wls on 9V banery. Gr~at tor.it
shows or Justhanglng around the airport! New 3O-page
manual details piot talk . 100. Add case sel lor " pro"
l0oi<.
AR-1 kit $204.95
Matchingcase set. CAR .. •.. $12.95

$2995
$27.95

.. $12.95
$12.95

Ramsey brNks Ihe price ba.rriefon FM rigs! The FX is k:teal for shack .
portable or mobile . The wide frequency coverageand prograrnrnatJ'e,.
pealer spitl makes the FX the perfect rig lor Amateur , CAP or MARS
appIiuUons. Packeleer. r. ally appreciate the dedtcaled packet port .

:'TA~~T="=-~=~h5W==
sensitive dua l c:or'lV'efSion receiver and proven EASY assembty . Why Pl'y
more lor • used Ioreign rig when youcan have oneAMERICAN MADE(by
you) lor ..... Comes c:omp6eleleu case and spelker mike . Order our
malching case and knob set for that pro look.

FX-l0&8kit (2 Meters) $1049.95
FX-223kit ( 1 ~ Meiers) . . . .. .. $10&9.95
FX~kil (3104Mete...) . . . . ...•..•.•. $169.95
CFXmatchngcasetet ••• ......... .. ... $ 20&.95

FANTASTIC
FM TRANSCEIVERS

SYNTHESIZED-NO CRYSTALS

$149 95

-2 METERS
-223 MHz
-440 MHz

Fantast ic receiver that captures the world wrth just a
12· antenna! Canreceive any 2 MHz portion from4- 11
MHz. True superhet has smooth ...aredor tuning. AGe.
RFgain controt. p6entyof speaker ¥Clume anc:lIU'\S on a
9V ban.ry. Fascinating SCout , sc:hc:lcM or dub pro;e<:1
pr'O'iides hoess 01fun for .....n the most serious OXer.
For the car. consider 0lX shortwa.... COr'l'o'ef1er. Two
switchal:l'e bands r.., 3-22 MHz rangel , each 1 MHz
wk»-tunable on)'Our car radio dial . Add some interest
to your drive home!
Shortwave receiver kit. SRI .
Shortwa.... convener kit. SCI .
Matching case sel torSRI. GSA
.... Iching case sellor SCI.esc

ACTIVE ANTENNA

2 MTR &220 BOOSTER AMP
Here'. a great booeter for . oy 2 meter or 220 MHz hanO-hekl unit.
These power bOOSlersdeliver 0Y8I' 30 watts of output. aAowingyou to
hit the repealer's tua quieting white the low noisepreamp remarUbty
mprowsreception. Ramsey EIectronlcs has sdd thousands of 2 meier
amp kits. but now.. offer ~Iety wired and testeel 2 meter . as wei
as 220 MHz. units . Both have all the features of the high-priced bcl<m.
81'S at a fraction of the cost .
P....' O2 UTR POWER BOOSTER (10 X.",..... gain )
FuOy ed & lested . .• 58995
PA--20 220 MHz POWER BOOSTER (8 Xpower gP1)
Fully wired & lested $89 .95

Cramped 10f' space? Get Iongwire performance with
this desJOOp anlenna . Property designed unit has dual

:~=~WFa:~~~~=
makes unit ideal torSWls. traveting hams or scanner
buff, who need hotter receptjon. The matChing case
and knob set gives Ihe unit a hlM'ldrtld dollar Iookl
AA-7 Kit •. .•••••.•• . . . . .••.• .. . .. .• $204.95
Matching case & knob let. CM $12.95

"00' ,..."x,_."•.~" •.·•"_M'~ '. PHONE ORDERS CALL" .. . .. II noIpl~."'llI ... , ... ,,·"oo..,·, ....I()I'... ' OO. r

::.::..;:-:::: ,~:::,:'::,;..........::'~::;~x. c;:;:J 716 924 4560....... ·coo ,u s 0001,1 otOd50~OO ° Ootk'O fo r:::::l
.. """".lolOactliI'!lo)OO · " '.nocJoo...I.~r·: = _ _
::"::.::;.:;':':::.=:;.::,:"'.:.::.~:::;: . FAX 716-924-4555
RAMSEY ELECTRONICS, INC. 793Canning Parkway. Victor. NY 14564

BROADBAND
PREAMP
Very popular sensitive
all-purpose preamp.
id.al fo r scanner ,
TVs, VHF/UHF rigs .
counlers . Lo noise. 20
dB gain. 100 kHz - 1
GHz, 9V-12 VOC Of>
«alien
SA--7 krt .. $14.95

LO NOISE PREAMPS
M.ke th at redeve r come
ALIVE! Small size for easy
instaIation with Ht-O tuned
input lor peak performance.
EXCBUent gain and noise flO­
ure----guaranteed to improYB
rec. ptl on ! Sp.cify band :
2M- PRol 0. 220 MHz-PR­
20, «0 MHz-PA-040.
Each kit . .. • $11.95

J.4C-1 , nwwature senSlWe mikecer-
nlge \:lrFM·' ,2 .4 . • $ 2.95

$5995
. $59 .95

$12.95

SUPER SLEUTH
A super SBrlSltiveam­
Plfief which will pick
up a pin drop at 15
feet! Great tor moni­
toring baby 's room or
as g.nera l purpose
ampl itl8l'. Full "ZNrms
outpul. Runs on 6 to
15 \'Otts, uses 8-45
Ohm speak.r.
BN-9 kit $6 95

SPEAKER PHONE
Talk on the phone handS--tree. gte.t to put In
shop or shack, press the button to answer-no
ac1ua1phone needed . Worts same as commar­
daI units . Talk from anywhere in room. phone
line powered-no battery needed . Super for
lami ly and eonlerenee call s or buy two for
hand$-Iree int.rcom! Add our case sel for • pro
l0oi<sp., $29 .95 Cuo-<:SP $12 .Q5

KIT P-64A
P·IBM

CASE CPK

PACKET RADIO
Two r'lt* 't'8I'1ions a~ avaiabte

'" "'" CommoOO<t 64 (P-64A)
OfthelBM-PC(P.fBM). Easy as­
s. mbly " NO TUNING" . In·
dude$ FREE disk software, PC
8oI.rdand F!ADoo.merUtJOn

ACCESSORIES FORCOUNTERS
Tlriesoopic Shipanlenna--8NC ptug , WA--l0 ..•... $11.95
High impedance probe. light~. Hp·1.•..•••. $16.95
Low--passprobe , audio USB. LP-l •. • ..•.• $16.95
Direct probe. genefal purpose USB, DC-l $16.95
TIlt bail. ..... tee counl.,. toreasy~. T8-70 • •. $ 9.95
Recharge&b6e int.mal banery padl.:. BP $ 8.95
cr-90 oven bmebase . 0.1 ppon accuracy. o v- t 59.95

...- o r~
-<:'--=-;-..-

FMRADIO
Full-fledged superhe t,
microvolt sen.itivity ,
tC detector and 10.7
MHz IF. Tunes Std ,
FM brOadCastband as
we&Ias large portions
on .ach end kSeallor
" bug" receiver . hoi>
by e xperiments or
even as FM redlO'
FA· l krt $19 95

TELEPHONE
TRAN SMITIER
Mtni-siZed with profes­
sio na l performance .
Se lf -po.....er.d Irom
phone line, transmi1s
in FM broadcast band
up to \(l; rMe . lnst.aJfs
.aslly anywhere on
phone line or Inside
phonel
PS-1 ki $1495

Easy to t>uiIcI power amp has 8 times
power ga in, l W in. 8Wout. m in,
16W out. 5W is for JJ:1N out. Same
amp as fealured in many ham mag­
az ine articles. Complete with all
parts. less case and T-A rel. y.

PA--l!-4OWpwr amp kit $34.95
TR·l , RF sensed T-R retaykit $1195

MUSIC MACHINE
Neat ". 1hM...~ 2S0 '*'
tfI1 dlssaI and popular IUnes .
plus 3 dOOrCflime soundS lOtJoI
funlordClOrtlels. shop. orstore.,..
nnca.ta' horn, musicboles . Me
RunsCW'l9V bIfttry or"" trans­_.~_ ........
ond~ tempoond ""'"
Add our ease set tora /l.andsor'nI_ klot
~ 1ofY-5 $24t5
CaN . tnobMt.Ct.1W-5 $1215

VOICE AC TIVA TED
SWITCH
Vo ice ae ti .... ted
s..... itc h kit p ro vides
Swttched outpu t .....Ith
curr ent capability up
to 100 mAoCan drive
retays. IIQhtS, LED . or
even a tape recorder
mo t o r . Ru n s o n 9
VOC .
VS-, kll. $8.95

LIGHT BEAM
COM MUNICATOR S
Transmits aUdio OYer
infrared beam up 10
JO'-use simp6e lens­
es 10go up 10V. mile!
Hum free. uses 30 kHz
eatll8f. Gr.at for wire­
less earphones or fA\­

delectabte " bug ."
Transmrtl. r + feceiv ·
erset. lB56 $1995

rnsey E1ec:tronic:s haS been rnan~aeturing eIec­
1ictest gea r for OYer10 years and ts r~ed for
lab qua lity products at br. akthrough prices. All of
I counters carry a luIt one-year .....arranty on parts
j labor . We take great pride V'I being the largest
!nulaeturer of low-eost cou nte rs in the entire
S.A. Compar. speoflCations. Our counters are fuD­
atur.d . f ro m audio to UH F, ..... ith FET hig h
)eCSanee input . proper wave shaping circuitry . and
rable high quality epoxy glass p' . ted-Ihru PC
lI'd construction . Allunits are 1()()«M, manufactured
the U.S.A. All counters fealure 1.0 ppm accuracy.

; T·50 20 Hz-600 MHz < 25 mV to SOO MHz lHz.l0 Hz $189 .Q5

;T· 70 20 Hz- 550 "'Hz < 50 mV to l 50 MHz 1 Hz. 10 Hz. 100 Hz $139.95

::T-90 10 Hz-600 MHz < 10 mV to 150 MHz 0.1 Hz.l0Hz, l 00Hz $169.95
< 15OmV to 600 MHz

...T~1 25 10 Hz-l .25 GHz < 25mV to SOMHz 0.1 Hz, 1 HZ, 10 Hz
< 15 mV t0 5OOMHz
< 100 mV to 1 GHz

CT·250 10 Hz- 2.5 GHz < 25 mV to SOMHz
typ;cally 3 0 GHz < 10 mV 10 1 GHz

< SOmV 10 2.5 GHz
10 MHz- 1.5 GHz. < 50 mV
dMde by 1000

~ SH-:~
PO. the unit that's right bryou. All

units transmit stabMtsignal in 88­
l08 ...Hz FM band up to 300 ' . xcept

... 10"-<:05t m ic rowave for hi power FM-4that goes I4Jto Yl
dar kit "docks" cars . mile.
lI'Sel , bikes or an FM·l, basic unit $ 5.95
ct. Oper.le 2. FM-2. as above but with added mike

:;~~~~;:~~~~'f-:!MiPio;;aIAMi~-1 F~~· r~:~·~~~·95
elen per secondl very sensitiw .udio section. pic:b
arphoneoutpul lor lislening lo up voices 10' away ••.•.••. $104.95
:tuatdopp'e r shift. Uses two l ..£b cot·
e cans tor antenna (not induded)
'lCI runs on 12 VDC. Easy to build­
I mlcroweve CIrcUitry is PC stripl ine .
BS plastk: case with speedy graph­
S for • profeuionallooll.. A very use­
., and f\Ak)f.f1.Wl kit.

IlCROWAVE
H RUSION ALARM
• real microwave Doppte r
ensor that ......detec1 a hu­
lan as far 8S 10 leet away.
)perales on 1.3 GHz. and is
lOt .ffected by neal. lighl , or
oibralions . 0rMs up 10 100
nAoutput, normaJly ope n or
:6OSed. runs on 12 VOC.
::ompele kit MD-3 $19 .95

ALL COUNTERS ARE FULLY WIRED &TESTED

TICKLE STI K
A lhoeking kit! Blink·
ing LED 8ttractS vic­
lima to pick up inn0­
cent-l ook in g ca n­
yo u watch th e fun I
Ideal lor otfu desks .
par1l1tS. nosey know­
rt.aJls!
T5-4 1ot $9 .95

.-..:I. the work!'s most popular Iow-cost S8rvk:e rTlOlli- Finalty. a blIrcost lab quality signa l generalor -a true
FOf'shops bigor smal . the COM-3 deltwtrs advanced alternative to the $1.000 generalors. The R$G- l0 is a

lies tor a fanatiCpriee-and 0lX newlease pro- hard wrotU'lo, but .uy to use generator ideal for the lab
n aJk)ws you10own a COM-3 torleu than $3.00. day. aswei asfor production lest . Leaseit tor.... than $3.00.
Mes - [)i red entry keyboard with programma.bte day . Fealures -l 00 kHz to 999 MHz - l oo Hz resolution to
nary- Aud io & transmitter frequency cOunler -LED bar 500 MHz. 200 Hz above - - 13Oto . ' 0 dBm output range
)h Irequency/error ~tion display -0 .1-10.000 lJ.V -Q.1.dB output rl&Sdution - AM and FM modulation - 20
JUt ........ - High recefvt sensltMty, '"' lhan 5 ~V programmable mamone, ooOutput seIect'on in YOft• • dB.

kHz 10999.9995 MHz eContinuous frequencyCXMK- dBm wi1h instanl c::onversb'l between unit. -RF output
- Transmit protection. up to 100 ......ns - e TS lone rewrsB pow&/' protected -LEO dispiay 01 all param.

Oder, 1 kHz and ext.r nal modulation . lers-no anak)g guesswe:rl:I

~~~~:'ft

rONE DECODER1__ -

~.W9tPCboMl F..­
urlS 4On-SOOO Hz ad­
ustatJ'IrJt9t 'l\I2O-tum
""-_'_.1&7
C UMfl; tor lOUttl.wn.
).WSIdMIctlon. FSK. IIC.
Can_btUMdas.sta­
blelOne~Rl.I'ISon

51012vob
CorT1JIltti. t, T[).1 $6 95
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WHOLESALE SPECIALS

LIMITED QUANTITIES

CABLE CONVERTERS
Blow Oul!!
XL· 103

550 MHZ · 86 Channel $89.95 each

I

UNITED ELECTRONIC SUPPLY
P.O. sox 1206 RE • ELGIN, ILLINOIS 60121

24 Hour Service (708) 697-0600 Mon - Fr18:30 - 5 pm - CST

$119.95 ea.
$90.00 5 lot
$85.00 10 lot
$80.0020 lot

TOP CHANNEL ROLLOVER,
LAST CHANNEL MEMORY, SUB­
CHANNEL 0+ 1 CAPABILITY,
FAVORITE CHANNEL, SURGE
PROTECTION, 4 db AMP,
DECODER COMPATABLE,
STD/HRC SWITCHABLE, ONE
YEAR REPLACEMENT
WARRANTY, NB TWINLINE
OPTIONAL

VIEWSTAR IS HERE

MXC-2520-525 MHZ remote volume
remote volume control
Audio/video Baseband
Output, decoder loop
Parental Lockout
Favorite channel
Remote Fine tuning
'Universal' Decoder Compatable

$70.00 each - 5 Lot

$65.00 each - 10 Lot

$57.00 each - 20 Lot

$52.00 each - 50 Lot

$50.00 each - 100 Lot

'Excel' 66 channel remote $99.95 ea.
Fine tune remote,
60 min. Sleep timer $80.00 5 lot

Display dimmer
Favorite channel $75.00 10 lot

Parental Lockout,
HRClSTD Remote $70.00 20 lot
Selectable Twinline NB Select Optional

AMERICAN MADE Keep OUR People Working II

60A10 CIRCLE 'OT ON FREE INFORMATION CARD
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HOSFELT ELECTRONICS, INC.~

$7.95

2700 SUNSET BOULEVARD
STEUBENVILLE, OH 43952

MAIL ORDERS AllOW $3.75 SHIPPING

No. 56-185

6 VDC @1~5'~J~~ OJ~
~P5' I

Mfg - Seiko coaxial oJug [ J
Mfg /I - OPU-411-01 z·
3-3/8" x 2-3/8" 'fI)
Input: 120 VAC 60 Hz 30 W 1i
Output: 6 VOC @2 amps ~

The enc1osure and the 6 ft. wi re
are black . The wire has a white
tracer. Center is negative for
polarity. Coaxial plug: 0.0. ­
.215", 1.0. - .079".

POWER 8
TRANSFORMERS ,

SECONDARY / SIZE 0 '

12V CT, 1A (6-0-0)
2-1/2" X1-3/8" X 1-1/2"

No. 56-191 $3.95

12V CT, 3A (6-0-6)
2-1/2"x 1-3/4" x 2"

No. 56-192 $5.95

12V CT, SA (6-0-6)
2-1/2" x 2" x 2"

No. 56-193 $8.95

24V CT, 3A (12-0- 12)
2" x 3/4" X 1-3/4"

No. 56-194 $9.95

24V CT, SA (12-0-12)
3" x 2-1/2 " X 2-1/2"

No. 56-195 $13.95

LOW VOLTAGE
TRANSFORMER

TIMER

®
Input: 115/125 V, 60 Hz
Output: 12 V, 60 HZ, 72 VA (6 A)
Photo cell sensing 3 mode: Full
automatic 'On' at dusk, 'Off'
at dawn; Automatic 'On' at dusk,
'Off' at a predetermined time
(max 12 hrs); Manual ' On' and
automatic ' Off ' at dawn.
No. 56-199 $18.95

or Fax 614·264·5414

2-1/2" X 3-1/8" Fits JAL-3 enc
No. JAlPC-3 $1.25

BIPOLAR
HALL EFFECT

DIGITAL SWITCH
Mfg - Sprague
Mfg I - UGN3030U
Low Profile Package
4.5 V to 24 V operation. Output
compatible with all digital
logic. This is a magnetically
activated e~ectronic switch.
Spec sheet included.

1-7/8" X 2-1/4" Fits JAL-2 enc
No. JAlPC-2 .89

OLDERABLE 0

PERF BOARD

Perf board with mounting holes
desi gned to fit our project
enc1 osures (JAL 1 - 4) 1eft.
Boards have holes on .1" matrix
to fit most standard components
and have copper solder ri ngs
on one side.

1-1/2" x 1-3/4" Fits JAL-1 enc
No. JAlPC-1 $.59

3" x 4-1/4" Fits JAL-4 enc
No. JALPC-4 $1.75

No. 25-137 $.49

MACHINE PIN

~-DIP SOCKET 'l::£~-"

.fML! # PINS .,IDllf PRICE

21-104 8 .3 $.35
21-131 14 .3 $.40
21-118 16 .3 $.45
21-123 18 .3 $.50
21-142 20 .3 $.50
21-103 22 .4 $.55
21-124 24 .3 $.60
21-119 24 .6 $.60
21-121 28 .6 $.65
21-192 32 .6 $.95
21-120 40 .6 $.75

TO PLACE YOUR ORDER
CALL TOLL FREE

1 800 524 6464

PRICE
$.44
$.66
$.88

$1.36
$1.76
$2.20
$2.64
$2.99
$4.40

$3.95No. MX23ZCPE

MAX232CPE

Dual RS232
Receiver/Transmitter

16 pins

PROdECT
ENCLOSURES

3-5/16" X 2-1/8" x 1-3/8"
No. JAL-2 $1.50

4-1/8" x 2-3/4" x 1-9/16"
No. JAL-3 $1.99

2-11/16" X 1-11/16" x 1-13/16"
No. JAL-1 $1.35

5-1/4" X 3-1/4" x 1-9/16"
No. JAl-4 $2.75

BARRIER TERMINAL
BLOCKS

~
~

~. I :~. '
• . I

, ' I •

10 AMP - 10 BS SERIES
NtltBER SECTIONS
10BS-2 2
108S-3 3
10BS-4 4
10BS-6 6
10BS-8 8
10BS-10 10
10BS-12 12
10BS-16 16
10BS-20 20

Heavy duty 3/16" molded plastic
boxes with aluminum covers.
Boxes have built-in stand offs
for PC or perf board listed to
right. Each case has brushed
aluminum cover and screws.

CIRCLE245 ON FREE INFORMATION CARD
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Name _

Address _

Complete andrtlurn Ihis coupon 10:

Videomaker
1looVldoo-..-.......

c:::> Check/money order enclosed.

c:::> Billmy: c::> Visa c::>MC
Card#: _

Exp.Date: _

Signa ture : _

c:::> Yes! Sign me up with the experts and send me my FREE issue of
Videomaker. If I find it rewarding, I'll honor your invoice for $14.97.
Oihertoise, I'll write "cancel" on my invoice and return it with NO
FURTHEROBLIGATION.

City, State, Zip _

Add $10 for Mdt c.nMtw, OrdPl'(CST indudN~

Add $20 foe"UottwTforri lV' IUbKriptioM.
raynwnt in us,~1ars m!.lStk'C'Ompotny all fonotpt ordft'I..

CIRCLE 304 ON FREE INFORMATI ON CARD

Today, the videos
you make at home

can be the finest videos
you'll see anywhere.

From the beginning, Videomaker
magazine has been the best place
to find out how it's done.

Each issue offers expert advice
on camera technique, editing,
special effects, sound recording
and lighting-as well as
desktop video, scripting,
casting, set design, and
production management.

Videomaker offers you valuable
resource information, tools and
tips, technical data, buyer's
guides and much, much more.

Videomaker will show you how
to create sophisticated videos
that rival professional
made-for-TV productions.

Secure your video investment.
A year's supply of Videomaker
probably costs less than the
tax on your camcorder,
and it guarantees
you'll keep getting full value
from your equipment
for as long as you own it.

For only $14.97, change the way
you make video forever.
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COLLINS KWM-2A
TRANSCEIVER

AClassicHAM 100wtranceiver. Theseunitsare
true to the classic collins style and quality, built
to last more than a lifetime. Ouarranteed to
please any collector. Limited quantity III
Price: $595.00 with piggyback pwr-supply,

MARCONI SYNTHESIZED
SIGNAL GENERATOR

Freq range 80Khz-520Mhz with calibratedout­
put levels from -127 dBm to +13dBm. Resolu­
tion 10Hz. It can be freq, phase or amplitude
modulated from ext or int modulation sources.
RF output resolution is O.ldB, reversepower
protectionof up to 50Wis possible withoutdam­
age to the instrument,This instrument is micro­
processor controlled and very easy to use, a
must for any serious repair or development lab.
Price: $1500.00 Checked

A~

i~ -: .. I " •.......... .... - -
, S' " .. I -- ---. " . . ~ ~

467 SIMPSON
DIGITAL VOLTMETER

Top quality American made 3 1/
2

digit DVM
with many features including; Digilognl Scale,
+/- Peak Hold, Diode Test and TRUE RMS.
Comes complete with carrying case, external
current shunt and 5000 volt probe. Requires9V
battery.
Price: Like New $165.00

Used Repairable $ 99.00

"L x~ ~.A ~,~~ ~N»Yf

596 Gordon Baker Rd. Wlllowdale,
Ontario Canada zip: M2H-3B4

TEL: (416) 490-8865 FAX:785-7955

FUNCTION GENERATOR
Features rugged design, .01 Hz - 1Mhz, DC
Offset, Pulse Width, Sine Square Triangle &
Ramp Output and much more - an excellent
value. Requires case. .
Price: $99.00 Checked

*** All Prices In U.S. Dollars
Please Include telephone/fax
number with mall-In orders•
Orders must be prepaid by guar­
anteed Instrument.

RECEIVER RADIO
ANIURR-71 R-15181UR

This rugged little radio with solid cast alumcase
is certainly built for ruggedness and sexappeal.
Frequency coverage is 19.0Mhz to 157.5Mhz
in two bands. Sensitivity is 1.2uv for AM&FM
andO.4uvforCW. Bandwidth 10Khzor 75Khz.
Two switchselectableant inputsaremounted on
the front and rear panels. Power requirements
areInternalbattery(12BA3030 1.5volt0 cells)
or AC 110/220vac operation 50-400 Hz.This is
avery uniqueradio withmany otherfeatures and
certainly not one to be missed!!!
Price: $325.00 ea. Manual: $20.00
Box of 24 new alkaline D-cells$18.00

R390A RECEIVER
"The CLASSIC RADIO RECEIVER that is
still a great investment", - These units are
complete with meters and cover the frequency
range of 0.5 - 32 Mhz in AM, CW, MCW with
direct frequency readout via mechanical digital
display - checked complete, less covers.
Price: Used Repairable $295.00

INDUSTRY STANDARD
TEKTRONIX 491

SPECTRUM ANALVZER
Covers 10 Mhz - 40 Ghz, Solidstateportab1eunit
features internalphaselock,minimumsensitivity is
-l00dBm. A 12.4Ghzmixerisincludedwitheach
unit Externalmixerkit, andatlenuators areavailable
withpurchaseofeach491for$200.00extraperset
Price: $1,200.00 ea.

~
Q)....

j
g.

C/)

~ R10518 RECEIVER
z Covers 2Mhz- 30Mhz LSB, USB, ISB, AM,CW
.~ & FSKNavyShipboard Design. DirectFrequency
e readout,AccuraleHighStabilityTuneBase.Requires
~ 115VAC 60Hzforoperation,
W PrIce: Used Repairable $450.00

60A14 CIRCLE 291 ON FREE INFORMATION CARD



FREBUENCV COUNTERS

[ MODEL ?5-BG .]

ULTRA HIGH SENSITIVITY
RF DETECTOR - COUNTER
2 INCH LED BAR GRAPH

Regul r $220. valu !!

.$169.
SPECIAL LIMITED TIME OFFER

PLEASE MENTION THiS AD FOR SPECIAL PRICE

SAME DAY SHIPMENT
FACTORY Orders & Information

DIRECT 305-561-2211
Orders only

ORDER 800-638-8050
LINES FAX 305-561-9133

TERMS: Shipping-handling charges for Florida add $4 + tax,
US & Canada add 5% ($4 min - $10 max), others add 15% of
lolal. COD fee $4. VISA, Me or DISCOV!:R accepted. Prices
& specifICations subject to change without notice or obrlglltion.

POCKET COUNTER'" TODAY I

STANDARD FEATURES FOR ALL 6 MODELS
• 3 to 5 HOUR BATTERY PORTABLE OPERATION
• NI-eAD BATTERIES & 110VAC ADP/CHARGER INC.
• 1 PPM TCXO TIME BASE WITH EXTERNAL ADJ.
• 3 GATE T1~ES, AUTO DECIMAL PLACEMENT
• HOLD SWITCH (WORKS PROPERLY- NO GATE CHG)
• 9-12VDC AUTO-POLARITY POWER INPUT
• StarCab11l QUALITY ALUMINUM CABINET
• COMPUTER AIDED CIRCUIT DESIGN
• TOP QUALITY COMPONENTS - SOCKETED IC's
• COMPATABLE WITH MFJ-207/208 ANT. ANALYZERS
• FULL YEAR PARTS & LABOR LIMITED WARRANTY
• DESIGNED & ASSEMBLED IN THE USA

STAR

ACCESSORIES:
NCC-90 BLACK VINYL CARRYING CASE $12.00
#TA-90 TELESCOPING BNC ANTENNA 12.00
NP-l 10 PROBE, 200 MHZ, lX-lOX 39.00
NM2071C · CABLE FOR MFJ-2071208 10.00

STARTEK Bar Graph counters are simply the best for
finding frequencies, testing, adjusting, repairing or locating
RF devices. Superior sensitivity, longer battery operation,
high quality USA construction and sub-compact size are
just a few of the reasons to select ,a STARTEK counter.

+S T A R T E K INTERNATIONAL. INC

398 NE 38th St., Ft. Lauderdale, FL 33334

SELECT YOUR STARTEK

1350 15-UHS
1 MHZ - 1300 MHZ 1 MHZ - 1500 MHZ

QUAlITY & ECONOMY UlTAA HIGH SENSITMTY
(REPlACES ' 15OOAj (REPlACES ' 15OOHS)

$129 *$159

2500
10 HZ - :!400 MHZ

Hl-ZINPUT - lO AANGE
HIGH SENSlTMTY

*$189

3500 15-8m 35-8m
10 HZ - 3600 MHZ 1 MHZ - 1500 MHZ 1 MHZ· 3200 MHZ

Hl-ZINPUT.to AANGE UlTAA HIGH SENSITMTY UlTAA HIGH SENSITMTY
HIGH SENSITMTY 2 INCH BARGRAPH 2 INCH BARGRAPH

$250 $SPECIAL$ $265

CIRCLE 290 ON FREE INFORMATION CARD
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$1999

We bought a large quantity 01
27085, 27165, 2532s, 27325,
27645, 27128s, 272565 and
27512sIrom a computer manu ­
facturer who redesigned their
boards. We removed them Irom
sockets, erased and verI/led
them , and now we offer the sav­
Ings to you . Complete sattstac ­
tlon guaranteed.

Your Choice
.. .... . .. .. 1.20
. .. . .. .. . .. 1.75
. .... . . .. . . 2.00
. . . .. . . . .. . 2.00
.. .... .. . .. 2.00
....... .. . 3.00
.... .. ... . 3.50

4.75

8031 2.95 8251 1.10
80C32 ,2 3.95 8253·5 1.75
8035 1.00 8254 1.80
8039 1.00 8255 1.50
8085 1.55 8255·5 1.75
8086 1.55 8257 1.50
8087 87.50 8259A 1.85
8087·1 167.50 8259C·5 2.10
8087·2 127.50 8275 10.95
8088 2.20 8279 2.25
8088·2 3.25 8284 1.49
8155 2.25 8286 3.50
8156 2.25 8287 2.49
8202A 8.00 8288 3.50
8212 1.25 8530 3.00
8214 2.00 8741 7.00
8216 1.25 8742 7.00
8224 1.25 8748 7.00
8228 1.75 8749 7.00
8237·5 2.80 8755 7.00
8243 1.75 80286·8 PLCC 8.50
8250 2.95 80287·8 125.00
(16450) 6.50 80287·10 135.00
(16550) 13.00 V·20·10MHZ 6.50

STAND ALONE POWER SUPPLY
FOR ABOVE

ADD 52.50 SHIPPING & HANDLING

2108·4 8KX1 1.50
2118·4 16KX1·5VolI 70
4027·4KX1·250 n.s. . 80
4116·16KX1·250 n.s 40
4116·16KX1 ·200 n.s 75
4116 16KX1·150 n.s, . 90
4164 150 n.s, . 49 or 9/3.50
4164120 n.s 1.10
4164·100 n.s 1.40
TMS4416·16KX4·150 n.s. 2.75
4464·150 n.s 1.40
4464·120 n.s 1.45
4464·100 n.s 1.45
4464·80 n.s 1.45
41256 150 n.s. . 1.25 or 9/9 .95
41256120 n.s. 1.30 or 9/10 .99
41256100 n.s, 1.30 or 9/10.99
41256·80 n.s. . 1.30 or 9/10.99
41256·60 n.s 1.81;
1 Meg - 100 n.s. .. 4.40
1 Meg· 80 n.s 4.40
414256·80 n.s. 256 x 4 4.60
SIPPS & SIMMS AVAILABLE

STATIC RAM EPROM SPECIAL
2016·2KX8 200 n.s 1.00
2101·1 • 256X4 500 n.s 75
21L02·1 350 n.s. . 65
2102AL ·4 L.P. 450 n.s. ' " .49
2111·1 256X4 500 n.s 1.00
2112A-2 2.50
2114L -3 1KX4 300 n.s 45
2125A-2 1KX1 70 n.s 1.70
21474KX1 1.95
6116p·4 1.00
6117 1.20
6264·15 1.40
6225632KX8 5.75

A VERY POWERFUL AND AMAZING SPEECH CARD. USES THE
GENERAL INSTRUMENTS SP0256·AL2 SPEECH CHIP AND THE
CTS256A-AL2 TEXT TO SPEECH CONVERTER.
THIS BOARD USES ONE SLOT ON THE MOTHERBOARD AND
REQUIRES A COM SERIAL PORT. BOARD MAY ALSO BE USED IN A
STAND ALONE ENVIRONMENT (ElI:TERNAL POWERSUPPLY) WITH
ALMOST ANY COMPUTER THAT HAS A RS232 SERIAL PORT. TO
USE THE BOARD IT IS ONLY NECESSARYTO SEND ENGLISH TEXT
TO THE RS232 INPUT ON THE BOARD. THE BOARD INCLU DES A
1500 BYTE TEXT BUFFER AND HANDSHAKE LINE TO ALLOW YOU
TO SEND DATA TO THE BOARD; THE SAME AS YOU WOULD SEND
DATA TO AN RS232 SERIAL PRINTER. YOU CAN SET UP BATCH
FILES THAT WILL MAKE YOUR COMPUTER GREET YOU WITH
"GOOD MORNING MASTER," ETC. EVERYTIME YOU TURN IT ON.
DEMONSTRATION SOFTWARE AND A LIBRARY BUILD ING PRO·
GRAM ARE INCLUDED ON A 5'1. INCH PC/XT DISKETTE. FULL
DOCUMENTATION AND SCHEMATICS ARE ALSO INCLUDED .
FOR INFORMATION ON A LOW COST SPEECH SYNTHESIZER
SYSTEM FOR THE VISUALLY IMPAIRED, PLEASE SEND FOR FREE
PACKET T.M.1.

SSI·202 Decoder
8870 Decoder .
5087 Generator .
5089 Generator .

6502 2.00 6821 1.00
6520 1.25 6845P 2.20
6522 2.70 68455 2.20
6530 3.00 6850 1.75
6532 4.25 6852 3.50
6545 2.10 6860 3.95
6551 2.40 68681 3.00
6800 1.40 68A09EP 1.29
6802 2.50 68A40 4.00
6803 3.00 68A54 3.00
6805 2.95 68B09 4.00
6809EP 2.75 68B10 2.00
6809P 2.50 6'3B45 4.95 .
6810 1.25 68B54 4.00

6500/6800

Try The lat Truly Low Coat LAN
o Connect 2 or 3 PC" XTs, AT.
o U.e••• rlal port. and 5 wire

cable
o Runs at 115K baud
o Run. In background. tolally

transparent
o Share any device, any file. any

time
o Need. only 14K of ram

Skeptical: We make belleversl

Low Profile SOLDER TAIL
6 Pin 14/1.00
8 Pin 13/1 .00

14 Pin 13/1.00
16 Pin 13/1.00
18 Pin 13/1 .00
20 Pin 13/ 1.00
22 Pin 13/1 .00
24 Pin 8/ 1.00
28 Pin 7/1 .00
40 Pin 7/1.00

BUY $10
GET $1.00 • FREE CHO ICE

68 Pin PLCC .79
84 Pin PLCC .89

• Lowcosl - $75 pe r LAN. not per notMl
Hardwar, Ind. pendent n,twork

ARCNET . Par.llet, and Strla' pon
support on rtr,1 r......
Seriolsp..d: ' 5OO(XT)·15OO(AT) byl"
per second
P.,.IIe1 SPHd: 1OOO(XT)·2toOO(A T) byt ..
per .econd
ARCNET SPHd: 40000 plul byl.. per
sKond

U.e'"1 PCfXT/ATmS mix. Inn laptopt
and PS/2 m.c hln,.

Connect up to 254 compulet., can mix
conn ection metho d. (S, ri. I, Plr.lI~

Ar~.tl

DOS FII, and RvCOfd k>cklng . upport
Shar, .ny cMvolcI. any tMe• •ny program

• Run. In the backGround, tot.fty tran.p.'''''
Low ",.mory overhead

Typlc.lly only 2.K I. n..dad, but w~l

Vir)' wllh varlou...lu I"
• Work. with mo. 1 lo"w,r., Ineludlng DBASE

III . Mlcro.oft
WORD . LOTUS 123. W~dow. 3,
AUTO CAD, Word Perfec t. .U c:ompllll'1 .
GWBASIC. an d, In teet, mo. t .nylhlng'

Works with 001 2.0 10 DOS 5.0 -'d DR­
DOS

DOS 3.1 or G,..t" I. pr,f,rred
O~n nl twon.. p rOglamm.r API provided

E...m~. tor ~w-I"," link modu~ _
yoy u n support .p.eI.1hardware
Full .pec. pro vlcMd on plc k,l lev , 1
ptoloc~•

CABLES" ARCHET CARDS
AVAILABLE - PLEASE CALL

B. 8. MICRO
MAX232 2.30
1488 45
1489 45
DB25-(Solder Cup) M/F 2/1.00
DB25-Rl. Angle PC BD. F . . .55
DB9-Rt Angle PC BD M/F 35

FANS THE 525 NETWORK

74LS

LTP 1157AE
1.2' 5x7 Matrtx Dllploy.
5x7 Array with x.y ••locI.

Thl. R.d Or.ng. Matrtx Can B.
Stacl<od Horizo ntally. CholC4 01
Two Matrix Orlentatlon·Cathod.
Column. Anod. Row. Gr,at For

"Moving M....g.· Sign• .
$1.19 Ea.,S/$6 .95, 100/$75.00

12VDC • Brushless
Manufactured by Commonwealth

Model FP 1080·7 Blades
8" Wire Leads· 150MA
3'11" Square· 1" Thick

This size commonly used In
computer power supplies .

$6 .95 ea.

FLAT PANEL LCD D'GRAPHIC DISPLAY I
EPSON EG·7004S·AR

LSOO .14 LS114 .25 LS241 .60
LS01 .14 LS122 .35 LS242 .65
LS02 .14 LS123 .45 LS243 .50
LS03 .14 LS124 1.35 LS244 .55
LS04 .14 LS125 .30 LS245 .55
LS05 .14 LS126 .35 LS251 .45
LS08 .14 LS132 .35 LS253 .40
LS09 .14 LS133 .25 LS257 .35
LS10 .14 LS136 .28 LS258 .45
LS11 .14 LS138 .35 LS2591.00
LS12 .20 LS139 .35 LS260 .40
LS13 .25 LS145 .75 LS266 .30
LS14 .30 LS148 .35 LS273 .75
LS15 .20 LS151 .35 LS279 .30
LS20 .14 LS153 .35 LS280 .80
LS21 .16 LS154.85 LS283 .35
LS22 .16 LS155.50 LS290 .70
LS26 .14 LS156 .42 LS293 .50
LS27 .20 LS157 .30 LS298.65
LS28 .15 LS158 .25 LS2991.00
LS30 .14 LS160 .25 LS3221.30
LS32 .16 LS161 .35 LS3232.25
LS33 .25 LS162 .45 LS348 .75
LS37 •24 LS163 .36 LS3531.00
LS38 .24 LS164 .45 LS357 .80
LS42 .35 LS165 .60 LS363 .75
LS51 .15 LS166.75 LS364 .75
LS54 .20 LS169 .90 LS365 .30
LS55 .20 LS170 .45 LS366 .28
LS73 .33 LS173 .60 LS367 .35
LS74 .22 LS174.35 LS368 .30
LS75 .25 LS175 .35 LS373 .50
LS83 .30 LS1811.25 LS374 .45
LS85 .45 LS191 .45 LS375 .35
LS86 .20 LS192.65 LS377 .75
LS90 .35 LS193 .65 LS378 .80
LS92 .30 LS194 .40 LS390 .80
LS93 .25 LS195 .52 LS393 .75
LS95 .30 LS196.55 LS3991.00
LS96 .33 LS197 .75 LS5411.20
LS107.28 LS221 .50 LS645.75
LS109 .20 LS240.50 LS646.75
LS112 .25 LS670 .80
LS113.25

140 Jt 200 dolt · au,., tw.ted nemalle Iy,..
.uHt In dr'tvtrl • 4 bll TTL Interface .. C.pablt 01

dltplayln, ftUm,rlu. grapNea. alpMl*ka. .pKlaJ
char.ct,,... gr.ph.. chattl, and p.tI.ml.

YItwIng... '~711'" .'''SII'',OY''''11·JI'''.''''I1'''

14 "n, 'or . lgMJI and ,"," (<fIV, -12V).
Compl'te 2T pi" manual
$19.95 8/S100.00

60A16
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I C.O.D.s I
Accepted

(818) 787-3334

(800) 235-6222

FAX (818) 787-4732

TEKTRONIX MODEL 5110N
(also known as 5103N /D10)

Gene ra l p urpose , 2 M Hz p lug-in os ­
ci lloscope . Incl ud es 5B13 Time-B ase, 5A18
Dual-Trace ve rt ica l ampli f ie r and 5A23 Hori ­
zon ta l am plifier. 6Vl in ch rectan gular dis­
play. Sweep rates from 5 m ic ro second s to .5
seco n d p e r divi s ion . Ve rti c a l se ns itivity
f ro m 1 m V to 5 V per division. Ad d , alternate
or cho p ped o perat ing modes. X-V m o d e,
w it h in 1 d eg ree from d c t o 100 kH z .

Price: $200.00

TEKTRONIX 475
PORTABLE OSCillOSCOPE

Osci ll osco pe Dual Tra c e w it h D .C. to
200 MHz re sponse , 1.8 n sec ri se time ,
o ne m e gohm input impedance , 2 M V/
div sensi t iv i ty and 1 n seddiv. swee p
rate . Dua l t ime base, x-y o perat ion . In ­
ternal p o w er su p p ly for external active
probes. Channel 2 vertica l a u put. 8x10
cm display are a. Price: $895.00

MODEL HP 180A
Osci lloscope: Mi l Spec A N /USM-281A,
8 x 10 eM d isplay, 100 MHz re sponse
w hich accepts stan dard 1800 se r ies
Pl u g - Ins . I n cl u d e s Ve rtica l Plug I n:
1801A (Pl -1186), f requency BW 50 M H z,
m aximum se nsit ivity 5 mV/D IV. H o ri ­
zontal Plug -In : 1821A (Pl-1187), trigger­
ing to 100 MHz , min imum sweept ime
100 N S/DIV, h as delayed sweep ca pacity.

Price: $ 250_0 0

THE LARGEST ELECTRON TUBE INVENTORY IN THE WORLD

I.R.
TANK

PERISCOPE

Typ e M -24 . Ru gged
mili tary const ruc­
t ion . Conta ins tw o
in d epen d e nt i n ­
f ra red image con­
ve rte r t ubes p lus

,-=_ -,::=====,-, correct io n le n s e s ,
prism s, and eyepieces. The binocu la r v iew­
i ng system is directl y co nnected to a p r ism ­
typ e pe riscope. The image tubes have dy­
nam ic focus provided by a b ui lt- in adj usta­
b le vo ltage d ivider. Th is unit req uires 10 to
15 KV at low cu rre nt for o pe ration . Unabl e
to supp ly pow er supp ly. (Dimensions: 18"
hi gh x 9" wide x 411' th ick . Weig ht 17 Ib s.)
Stock #OP 9001 Pric e: $2 00.00

Warranted
to ~/A1Ac

-----~/M anginal
s:e~~{act~rerls

ICatlons
PAIR
EIMAC
4-400A
Price: $250.00

EIMAC
4CX35000C
Price: $4,800.00

for All Your Electron Tube Requirements.

HP 331A DISTORTION ANALYZER
Covers 5 H z to 600 kHz ran ge and m ea sures
to tal d isto rt io n d own to 0.1% fu ll sca le . Har­
monies are ind ic ated u p to 3 M Hz. Mea­
su res n oi se as low as 25 1-lV, a nd vo ltages
over a w ide range, 300 lLV to 300 V RMS f u ll
sca le. Fre q ue ncy ca lib rat io n acc uracy is >
:;:5% from 5Hz to 300 kHz; > :;:10% from
300 to 500 kHz . Basic vo ltmeter acc u racy is
:;:2%. Price: $295..00

A.C. POWER SUPPLY , /
STACO MODEl El0l0VA

Th is un i t has been des igned and co n­
st ructed fo r rigoro us ind us tr ial , cl assroom
or labqratory appl ica tions. Th ese powe r
s UPiE' a re brand ne w. C u rrent list price
$75 O. Spec i f icat ions: In pu t : 120 VAC
50 /6 HZ . O utpu t : 0-120 VAC 10 amps. In­
clude s m anual wit h sc hematics . Feature s :
A m meter, vo ltmeter, conven ie nce o ut let,
power indicato r and ci rc uit breaker. Di men­
sion: 10" x 15" x 6" . We ig ht : 22 1bs.

Price: $165.00

PAIR
EIMAC
4CX250B
Price: $150.00

CIRCLE 236 ON FREE INFORMATION CARD 60A17



NEW CONCEPT!

Mystery_~~--::.
LeVitating
Device

Remember War of the Worlds? Objects float inair and
move tothetouch. Defies gravity, amazing gift,
conversation piece, magic trick orgreat science project.
ANT1K Easy to Assemble Kit / Plans .• . . • $19.50

NEWI ___

Amazina GlowTron! A
Projects visi5ie energy. rr- J \
Operates onsafe, low voltaqe toproduce spectacular
lightingeffects. Neon & f1uorescents glow without wires!
GTRON Readyto Use . . . . . . . $29.50

Smw Visible Red Pocket Laser
Utilizes our touchpower control!
VRL3KMX Kit / Plans

"Laser Bounce" Listener System
allowsyou to hear sounds from an area viaa lite beam
reflectedfroma window or other similar object. System
uses ourready-to-use LATR1Laser Terminator ~un site
asthetransmitter. The receiver section is SUpplied as
aneasy-to-build kit, including ourcushioned ~Sl 0
headsets. Order I LLIST20System, includesour
LATR1 Ready-to-Use Laser Gun Site, LLR1 K Special
ReceiverKit, andHS10 Headset, all for only $299.50_

See InThe Dark Viewing
Device uses invisible infrared C~ii".L~illumination forseeing intotal •
daJ1<.ness. Excellent
forlowcost night
vision,along with observing
lasers and other IRsources.
Functional unit, manyuseful applications.
SD5 Plans • . . .
SD5K Kit / Tube/ Plans
GPV10 Ready to Use VIewer . • • •.
6032A Tube / Plans to build your own

TV &FM Joker / Jammer -Shirt pocket
device allows you to totally control and remotelydisrupt
TVor radio reception. Great gagto play onfamily or
friends. Discretion required.
EJK1 KM Eas to Assemble Electronic Kit . $19.50

Listen Thru Walls, Floors
Highly sensitivestethoscope mike.
STETH1 Plans . .. $8.00 STETH1 K KiVPlans$44.50

3 !-lile FM Wireless rill
Mike -Subminiature!
Crystal dear, ultra-sensitive
pickup transmits voices and sounds
to FMradio. Excellent security system, warns of
intrusion. Become your neighborhood diskjockey!
Monitorchildren and invalids.
FMV1 Plans • • ... $7.00 FMV1 K KiVPlans. $39.50

Homing / Tracking Transmitter -
Beeper devce, 3 mile range.
HOD1 Plans • • • . $10.00 HOD1K KiVPlans $49.50

Shocker Force Field / Vehicle
Electrifier -Neat little device allows youto make
hand and shock balls, shock wands and electrify Objects,
charge capacitors. Greatpay back for thosewise guys
who have wrongedyou!
SHK1KM Easy ToAssemble Electronic Kit. $24.50

100,OOOV Intimidator / Shock Wand
Module Build anelectrical device that isaffective
up to20feet. May beenclosed forhandheld, portable
field or laboratoryapplications.
ITM2KM Easy to Assemble Electronic Kit . . . $49.50
1TM2 Plans Only; Credit-able to Kit • .... $10.00

Ion Ray Gun -Projects chargedionsthat induce
shocks in people &objects withoutanyconnection!
Great science project aswell asa hightechparty prank.

1003 Plans ... • . $10.00 IOO3K KiVPlans $69.50

~;;i~:f~ f:l1 .'1J)l))
device produces time variant lj
complex shock waves of intensedirectional acoustic
energycapable ofwarding offaggressive animals, etc.
IPG7 Plans . .• . $8.00 IPG7K Kit / Plans $49.50
IPG70 Assembled • . . . . .. $74.50

Telephone Transmitter - 3 Miles!
Produces thespectaculareffect that captured thefantasy Automatically transmits both sides of a telephone
of millions of movie fans. Visible plasma field is conversation to an FM radio. • Tunable Frequency
controlled by grip pressure and adjusts saber length. • Undetectable onPhone • Easy to Build& Use
Active energy field produces weird & bizarre effects. • Up to3 MileRange • Only transmits during phone use
Excellent forspecial effects. Specify photon blue, neon VWPM7 Plans . . , • $7.00 VWPM7KKiVPlans $39.50

~~Sra~\ag~:e.n: ~~ i:.~e~~~ KIVPlans $49.50 @)))) ElectroMagnetic
$peclal Offer PFS20 Assembled reg$89"', ~9.50 _ @ Coil Gun

. -0:. Projects a metal object (f)~
Solar Power Devices ----:;;~ , over a considerabledistance.
Build a fence shocker, solar motor, light, bug zapper, balt Become part ofand perhaps
charger, etc. SOLl 4",2 Amp Cell w/Plans .• $8.50 contribute tothis exciting new concept ofweaponry.
SOL2 6x1 2",14V Cell w/Plans ..• •. . •. $7.50 EML2 Plans .• •... $8.00 EML2K KIVPlans $99.50

Plasma ~~~'b~~~-:\\,.:.:...".j'-'Fire saber;:: u- V

INFORMATION UNLIMITED ~
(f) Order by Mail,

'J or by 24 Hour II
Dept RES12, Box 716, Amherst, NH 03031 with many moll items Orders-Only Phone:
Phone: 603-673-4730 FAX 603-672-5406 FREE withOr~er,

~ 800-221-1705MC, VISA, COD, Checks Accepted. Please Add$5.00Shipping & Handling OrSend $1 P&H

Table Top Tesla Coil
Spectacular -
A Real Attention Getter!
.250,000 Volts! ·7·10' Sparks!
Energy even passes through
windows. Great for science
projects, displays, advertising.

Highly spectacular devices produces
visible, audible bolts of lightning
appearing toflash in theair. Causes
certain materials to burn fromwithin andglow, lights
bulbswithout wires, produces induction fields, StElmo's
firecorona. Clearly demonstrates high frequency high
voltaces yetterminal may betouched byuser during
operation with a metal object. 115VACoperation only.
BTC3 Plans.. $15.00 BTC3K KIVPlans $299.50
BTC30 Assembledand Tested $399.50

• Energizer forNeon Plasma Tubes

Experiments Using HI Volts DC:
• Plasma Blaster Driller/Culter

• Anti-Gravity/Force Fields
• IonReaction Motors
• LightningGeneration

I
.High Ion Source

• Ozone For Air Purification
7 rn ·Electrificationof People& Objects

••ij'ri,.... Partide Accelerators/Atom Smashing
• High Energy Capacity Charging

HVM7 PlansComplete System .• . .. • . $15.00
HVM7K CompleteSystem KiVPlans . . . . . . $174.50
TCL4K Tesla CoilO~ly KiVPlans . • . .. •. $99.50
115119AC Wall Adapter for 11 5AC $15.50

Combination Solid State Tesla Coil
&Variable 100,OOOVDC Generator

nr Experiments Using Tesla Coil:
• Plasma inaJarlTamado, Furnace

• Kirlian Photography
• Wireless EnergyTransmission

• Induc\Jon Fields • PyrotechnicEffects
Operates 12·19VDC for • Corona andBrush Discharge

Foeid Use or 115 VAC
Fort.abi?'alory Use
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Keychain control of anything!
Manufactured by Linear , this low cost RF link is
idea l for wireless control of your own projects,
your home and car alarm, car doortocks, and
evenX-10modules(~a~ofHCC-264 X­
10 Powertlash Module)1 Set security code on
transmitter and receiver, apply power to receiver
board, and you're ready for wireless control!

TRANSM ITTER : Tiny keycha in
transmitter is approx . half the
height of a match boxl

Transmitter has two buttons
conrespondingto channels 1and 2. Includes two
Lithium batteries. Up to 100' range .

RECEIVER : Board level
rece iver measu res
approx 3" sq ua re l
Requires power supply of 8
to 24 VDC or 12to 18 VAC. Two
outputs (channels 1 and 2) can each sw~ch up to
3OOmA@ 18V DC maximum to ground. Directly
activate relays, drive bulbs, more.

HCC-RFl RF Link set includes transmitter,
receive r, documentation. ONLY $39"'1
HCC-RFX Extra transmitte r ONLY $19"1

CC-284 Powertiash ModuIe forX l0conlrOl. $1

HACKER'S BONUS: Get a FREE extra trans­
mitter~ Hce-RF1 and total HCC purchase
over $249/ Order number HCC-711R.

Enerlogic ES1400e
StepUp to Intelligent HomeConti
New ES1400e puts out 50% stronger X10 sig
strength than original ES14001Version 2softw
& expansion port for future integrated produe

This inte lligent X10 scheduler with 2-.
interface monitors your powert ine and aile
IF-THEN control. Combine with Stan ley mol
detectors and have music and mood Iigh'
follow you from room to room! Use :
Sundowner to give your system dusk/dl
inpul. Great for setting up one-but1on mac
Once you've set up your home program, the
line simulator allows you to test it complel
Once the ES14009 is set up, your PC mal
powe red down or used for other purposes

The ES1400 is packed ~h features, incl..
a battery back-up , Hayes Chro nograph c
'and calenda r funct ions, programm ing sarnt
on-line help , comp lete documentation, ...

1 yr .warranty . ONL.:Y$359 8"
HCC-1400

:~~~J:; 3-Prong Appliance Modul
"v Plug-in appliance module rated 15A resist;
500W lamps, 113HP motors . OII-wh~e. 5
units reserved for promo·O N L.:Y $9
By Stan ley. HCC-255O

Decora Electronic Controls
Professionalquality, X-10 ccmpatille switches, re
ceptades,controllers, filters. sig1aIbridgesand tes
eqUpment by l.evilon. Improvednewdesign an<
styling;~ches lookIDENTICAL to Decora wido
rocker switches, LED indicates ONIOFF status
In white, ivory and brown . PRICED BELOV
TRADE (contractorfbuilder/electrician pricing)1

@]
6291 Wall Switch Use to oontn

B.fluorescent lighting, appliance,
, motors, etc. Rated 15A.

6381-U CelllngFan /LowVolta~

Dimm ing Switch Mod ule Dims lo
voIIage lighting and controls mot

speed (e.g.cemngfans)usingX1 0 DIMIBRIGH
SOOW incandescent, SOOVA inductive. ",f-l

Call or write for/rae Leviton iisting. '" "1~

PC to Infrared lntertace
Great for develop ment of your own infrared
horne contro l systeml Allows your PC to "push
buttons" on remote control! Combine PC based
horne automation w~h infrared cont rol of your
TV (volume, channel, etc) , stereo, VC R, and
more l Add whole-house IR repeater such as
X-10'sPowermid. UsawithCovox VoiceMaster
Key for voice control of your entertainment
system! Combine with X-10 Development Kit
to allow any X-10 controller to control your
infrared devioesl Use~ voice mail system
for remote contro l ot IR from any telephone .
Possibilit ies are limit less!

Remote control links to PC's serial port. Use the
SendIR program to transmit infrared signals
(e.g. The dos command SendlR TV MUTE will
mute theM). Call SendIR from DOS batch files,
your existing software program, or develop a
program from scratchusing sample source code.
Complete with interface, cable , development
software , sampie C-Ianguage source code ,
tech nical info/data and documentation .
Requires One-Far-All or I-Control remote
control and IBM or compatible computer w~h
serial port . HCC-PCIR ONLY $691

~Stanley Premier
~~~~ Home Control

Same features as Home
Control (below); controls

16 devices. Handsome simu­
lated woodg rain design with smoked

flip-up keyboa rd dust ONL.:Y$17~
cover. HCC-2549 .

"HowtoAutornateYourHome"by David Gaddis.
Excellent! Reviews in Popular Science & Radio
Electronics, Circu~ Cellar INK, & Electronic
House. This superb book is now in it's 2nd
ed~ion, expanded and improvedl 150 pages
and over 125 i1lustrationsr"\NL.:~
Recommended. Reg. '29.95V "T ~L~

X-10 Development Kit,~t~
Use to develop your own PC-based "smart"~
home automation system! Mon~or status of
home's lights & appliances and make inte lligent
decisions based on their onIoff status . Develop
a horne control system ~h IF-THEN logic,
even l-button macros! Add Stanley motion
detectors to give system input of room presence.
Development software is interrupt based (does
not use polling!) and includes compiled library
routines and sample C-Ianguage source code.

Use w~h PC to Infrared Interface to develop a
system whic h combi nes home automation and
IR control; any X-10 cont roller can contro l
infrared! W~h addition of Voice Master Kay,
voice control of the home becomes possib le.
Use X-1O's Sundownerto give dusk/dawn input
to your system . Add voice PC voice mail card
for remote call-in contro l of X-101

Requires IBM orcornpatlble computerwith paral­
lei port . Includes TW523 module, adapter, inter­
face cable, development software, demo pro­

ram & technicalinfotdata. HCC-523K ONLY$69

New Edition! Automation Book

loTi.
~1:,\)J:;Wall Switch Module tj.Q.
<)Replaces existing wall switch.
Controls incandescent lights up to 500
Watt max . Ivory color button . Only
830 modules reserved for this promo ,

so order nowl By StanleYO N L.:Y ~
l.imlt 16. HCC-2475. ~~

Hce-2476 3-Way ~ch Set (pair) ONLY '12"

Get this great gift~ every order $199 or
morel Limited edition, available in S, M, L, XL.
Order number HCC-711S.

t~~J:; Mobile Control & Base
"} Stan/ey 8-button hand- ~ . . I

held remote done in sleekI ' ~ I
1990's styling. Transmits RF _ '
signal up to 100 ft. to plug-in _~ _ - .
base transceiver. Off -white ~ ~~

co lor. HCC-2553. ONLY $37~
CC-2554 Add~ionaI Mobile Control ONLY ' 16"

audioorvideosyslernscanbepoweredup~the

touch of a slngle key! Seves lime & conveniencel

X10 Compatible! Combine with the HCC-3000
One-For-A11 Command Center for contro l of your
home entertainment devices AND X10 devioesl
Just aim the remote at the HCC-3000 for instant
co ntrol of yo ur ~;-- -==----,
horne's lights and
appliancesI

Heath Zenith Motion Switch
Senses motion & turns on light. Adjustable delay
shut off. Great for hallways, basements , garages,
laundry rooms, bathrooms, more. Photocell ad-

justsfornight-only ONL.:Y $ 1 .1195
operation . HCC-6105 "'Y'""'

Brand New! One-For-A//12
Lets You Control X10 and Infrared from one remote!
Universal Electronics has just unleashed their
newest model remote control , the One-For-AII
12. Billed as the most powerful universal remote
in the wortd , the One-For-AII 12 replaces 12 of
your existing remotes for TVs , VCRs, Cable
Boxes , CDs, Audio Products , Satet lite Receivers
and morel It can even control Xl0 modu les!

The One-For-AII 12 has a 32K memory which
contains the wortd's largest library of infrared
codes! In fact, the manufactu rer is so confident
that your component's infrared codes are
contained in the One-For-A II 12's memory that
they'reofferinga DOUBLEYO UR MONEY BACK
GUARANTEE! (call HCC Customer Servioe or
Universal Electronics for further details)

Check out these great featur es:
Provides any device with a Sleep
TImer function " Simple set-up "
One Button System Contro l" Per­
fect rep lacement for lost or bro ­
ken remotes " ToI~Frae C0n­
sumer Help Line " Upgradable
(bymanufacturer,nochargel)
to match the latest advance­
ments in IR remote control
technology... won't be­
come obso leteI

Suitt-in macros mean you can tum on a number of
IR devioes w~ the touch of one buttonl Complex

Stanley Home Control8}. .._ )::
Turns on:off up to eight X10 lights~' . II_·~
and appliances. Has Illumrnated . ~~...
ALL LIGHTS ON button. Also has ' .:-';'.;..
DIMlBRlGHTEN and ALL UNITS~'
buttons . Off-wh~e ooIor. ONL.:Y $ 000
Lim~ 16. HCC-255 1. 0""'"'

ree Home Automation Mug
Getthisexdusivegiftwilhyourorderol$149ormorel
Great for dl'nl<ng freshly brewed coffee from your
~ coffeemaker. Order HCC-711M

New! Supervised Wireless Security System
Installs in minutes - with no tools - and no wiring! Buill-in infrared command center (see
URC8000 Console keeps track of 16 zones and HCC-3000, above) for use~ One­
disp lays status of each using LEDs. Because For-All remotel Console is also a
it's supervised you'll know if any doorlwindow receiver for the Stan ley hand-held
sensor is not wor1<ing or has low battery. Add Mobile Contro l and the X-10 hand­
wireless doorlwindow sensors to protect up to held remote for controlling 16 X-10 devicesI .
16 different groups .of doors and/o r windows. Expand your system anytime by adding doorl

. .._ cro.C1 Add a mo tion detector to protect .an window sensors, motion detec tors , or a plug-in

- 2 area wrth~~~I~~u~:"e:;~'J ~I~~ Powernom siren! ",+ P-I1;-

alarmandsendsX-10signals HCC-8000 Security Console ONLY '691 ",.tI~
to flash all X-10 lights! Scares HCC-574 Keychain arm/disarm ONLY '21 "
intruder and makes homo HCC-534 Doorlwindow Sensor ONLY '14"
visible to others (neighbors, HCC-508 Powerhom 110 DB Siren ONLY '39"
pol ice enroute, etc) . HCC-554 Wireless Motion Detecto r ONLY '49"

BONUS! Free HCC-5741 When you order an HCC-BOOO and On&-For-AII remote con/rol l



100 CALL FORSPOTQUOTE

100 CALL FOR SPOT QUOTE

100 CALL FORSPOTQUOTE.

100 CALL FOR SPOTQUOTE.

Apr. '92

. $7.25 each
7.95 ..........
5.90 .

VACUUM TUBE DEALER PRICE LIST

EL34 .
EL34BL (COBALT BLUE) .
E83CC/12AX7a .. .. .. .. .. ..

EL34/6CA7 , $5.10 each
KT90 23.90 ..
6DJ8 3.15 .
12AU7IECC82 3.15 .
12AX7IECC83 2.70 .

SOVTEK~, RUSSIA
5U4G $5.25 each 12 at $4.75 each .. 25 at $4.25 each
12AX7WN7025 .. .. . .. .. .. . .. .. 4.35 .. .. .. .. .. .. 3.75 3.60
6922 (military 6DJ8) 6.75 .. .. .. . .. .. . .. 5.90 5.20
EL84/6BQ5 . .. 2.90 . . . . . . . . . . . . . 2.60 2.25
EL84M!6BQ5WA . . . .. . . . . .. .. .. .. . .. 5.80 . . . . . . . . . . . 5.20 4.50
6V6GT. . . . . . . . . . . . . . . . . . . . . . . . .. 4.25 . . . . . . . . . . 3.50 3.20
6L6GC. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3.50 . . . . . . . . . . 2.95 2.60 50 CALL FOR SPOT QUOTE
5881/6L6WGC .. .. . .. .. .. .. .. . .. . ... 6.75 . .. . .. .. .. .. .. 6.20 .. .. . .. .. .. .. .. .. 5.75 100 CALL FOR SPOTQUOTE
The 5881 is Russia's selected military 6L6WGC and is regarded as the very best 6L6 type in the world. Eric Clapton recently
replaced the PhilipslSylvania 6L6 STR's in the custom Soldano amp which he uses live, with SOVTEK~ 5881's because of their
milky smooth sound. Discriminating musicians thruout the world are retubing with the SOVTEK® 588116L6WGC.

SINO, CHINA
5U4G $4.90 each 10 at $4.25 each 25 at $3.95 each
EL34 5.25 . . . . . . . . . . . . . 4.80 4.25
6L6GC. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.75 . . . . . . . .. . . . 4.20 3.80
12AX7a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.85 . . . . . . . . . . . . . 3.25 3.10
12AT7 3.90 . . .. .. .. . .. .., 3.55 3.40
6146B 11.50 10.60 9.80
6550 .. . 9.85 .. .. .. . .. .. . 9.25 8.95
KT88 13.50 . . . . . . . . . . . . . . . 12.50 . . . . . . . . . . . . . .. 11.50

EI, YUGOSLAVIA
10 at $4.65 each ..... 25 at $4.10 each

21.50 19.90
2.75 2.35

. 2.75 2.35
2.40 . .. 2.15

SIEMENS, GERMANY
EL34 $7.25 each .. 10 at $6.75each 25 at $6.20 each
12AT7/ECC81 4.50 .. .. . .. .. .. .. 3.90 3.75

TESLA, CZECHOSLOVAKIA
10 at $6.75 each . . . 25 at $6.20 each

7.45 6.90
5.35 4.95

GE, USA

FAX: (212) 529-0486

$19.95 each .. . . 10 at $18.25 each
13.50 . . . . . . . . . . . . . . . . . 11.75
17.25 .. .. .. .. .. .. .. .. . 16.50
15.50 .. .. .. . .. .. . .. . 13.75
17.00 16.40
15.85 . . .. . .. . . .. .. . .. 14.75

5U4GB .. . .. .. $12.50 each .. . 10 at $11.60 each 6550a ..
6CA7/EL34 15.75 .. . .. . 14.25 7025 .
6L6GC 14.95 13.50 7027a ..
6LF6 19.25 .. . .. . .. .. . .. . 17.50 7591a ..
12BH7a. 9.95 8.75 7868 ..
12AT7 .. . 6.85 .. .. .. .. .. . .. .. 6.30 8417 ..

SOLID STATE RECTIFIER
Built into tube socket. Direct plug-in replacement for all 5Y3, 5U4 and 5AR4 types. $6.25 each 10 at $5.90

ODD BALL TUBES (MOSTLY USA STOCK)
6AX5 $4.90 each 6J5 $4.50 each 6X4 $3.90 each 6189W .. . . $4.15 each
6BA6 1.95 6J7 . . 5.50 6X5 3.90 (12AU7W industrial)
6BK11 . .. 6.90 6K11 . 6.90 6X8 2.90 62671EF86 . 3.20
6C4 3.50 6SC7 . 6.90 12AY7 5.95 6973 .. .. . 14.90
6C10 6.90 6SG7 . 3.50 12AZ.7 4.50 7199 17.80
6CM 3.90 6SJ7 4.50 12DW7 14.90 7247 14.90
6CG7.. .. 6.90 6SK7 . . 2.90 12FQ8 . 8.00 0A2 .. .. 3.75
6EU7 11.80 6SL7 . 3.95 5749 2.90 OA3 . 2.25
6FH8 12.50 6SN7 .. .. 3.95 (6BA6W industrial) OB2 2.25
6GW8 6.90 6U10 . 4.90 5879 ...... 8.50 OC3 3.75

GIVE US A CALL ON ANY TOUGH-TO-GET TUBES. WE'LL FIND THEM FOR YOU!
MATCHING AVAILABLE ON ALL OCTAL POWER TUBES 65¢ extra per tube.

"PLA TINUM" MA TCHING ALSO AVAILABLE WITH 24 HOUR
TEST AND BURN-IN, ENSURING PREMIUM MATCH. PAIRS OR QUADS $2.00 extra per tube.

MINIMUM ORDER $50.00
ADD $5.00 SHIPPING ($ 10.00 OUTSIDE UNITED STATES)

SEND CHECK OR MONEY ORDER TO:

NEW SENSOR CORPORATION
133 FIFTH AVENUE, NEW YORK, NY 10003

CONTACT: MIKE MATIHEWS TELEPHONE: (212) 529-0466 TOLL FREE: 1-800-633-5477
CIRCLE 258 ON FREE INFORMATION CARD

4CX350A$69 .00 each
5AR4 . . 7.95
5V4GT . . 4.20
5Y3GT .. 3.95
6ALS .. 2.40
6AN8 5.50
6AQ5A 4.60
6AQ8 . 5.85
6AS7 4.50

~ 6AU6 ..... 2.25
0)....
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$3.50ea.

$19.95ea.

Great
BuyPart No. 3~2974F

Mfg By STACKPO LE
Mfg . PIN 1039019- 1.
46 Keys

TI-99 KEYBOARD

•The Legge Field Service
Kitperm its repair tecnicians
to perlorm fie ld repair on a
stat icfree surtace. Com plete
with 2' x 2' work surface.
wris t-band. 15' grou ndwrth
1-meg ohm resistor and clip.

STEPPER MOTOR
KITW/MOTOR

Part No . 57~1F

Part No . 66~2SF

MAGIC FLASH

STOR E HOlIRS a 3O-5Ul(EAstem T......) lo'ondI:yItr\l Sf, ll,ll'Cll,y
19tol PCIXT • a~ trIdemar1l cI tBU Corp
TERMS w.5TEACAROMSM:llSCOVER, CHECK. 01 MONEY ORO~

IChKU .-o. !YfO....ka!of etMrance .)
Clho rnocMnl:ladd 6 .5' Sta te~
S1~~UPS CI'wt Rate . S2 OO(MnS3IlOMadd .... 00 II Otdenng CXlO)
PltOM aubIedto cNtlQe woCl'lOul I'lOta

$20.00 Minimum Order

~f~6:a~~BLE TIES (R.._E_D;...) _---
PIN : PLT1 .51-M2 _____

Meets MIL-S-23 190

Dla. 1 316· $15 00
Part No. 32~199F • (per 1000)

RMurN art. 10 csays IUbfKt to. 2O'lIo reModunQ '...(AI ,..".. must hi ... RA'1
"., ..... lUbt«tklPl'lOr ....

Call or write for a free catalog .

Electronic flas h.
Just add a switch
and three volts.
Recu ires 4 •AA " batteries.

FIELD SERVICE KIT

ERECTOR SET HARDWARE KIT

Pre-printed Circuit Board
wrth all the parts to
assemble a controller that
allows you to change directions,
vary the spee d, or single step the
included Stepper Motor. Has LED 's
that flas h when motor steps . Rec uires an extemal 12VDC
powe r source JNot Includ ed)

Part No . 650-0160F

10-314 · X 6" X 2-1/4 " Plastic Box
includes 1500 6132 Nuts ,
1500 #10 Was hers, 400
6/32 x 314' Slotted Screws,
600 6132 X 112" Siotted Screws,
& 500 6/32 x 1/4" Slotted Screws .
FREE SC REW DRIVER with each KIT.

530.00 Value. $1 4 95
Part No. 33~ooSSF • ea.

ANGLED PROJECTION LENS
7-314" X 5-716' X 6·
Right Angled Lens,
designed for use in
Rear Project ion TV·s.
102mm Focal Length.
Black Plastic Housing
wiG lass eleme nts. Lever Focusing.
Mfg. by U.S. Prec ision Lens Delta IT-DC $9 95
Part No. 64~07F • ea.

ROOF MOUNT UHF
MOBILE ANTENNA I
UHF 44S-470MHz ~ I
5dB Gai n. rq I
Complete wrth 14 ft. • I
of cab le and PL·259

Part No.ll~27F(314· Hole "$15 95
Part No . 11~26F(3/6· Hole) • ea.

$9.95ea.

$3.95ea.

$9.95ea.

Part No. ~9403F

Home Receiver to alert
Students as to the location of
their Bus. Recerves Signal
from Bus eculpped with
SIMON TRANS MITIER(below)."Iiiiiiili.iiJ
Mfg. TRAN S ALERT 2000 , INC.

SCHOOL BUS
ALERT

SCHOOL BUS ALERT
TRANSMITTER
Bus mounted Portable
Transmitter that announces
its loca tion to the home unit.
SIMO N T RANSMI TIER
Mfg. TR ANS ALERT 2000
Ideal for stude nts with special needs.

PLASTIC PARTS BOX

INFRARED REMOTE
AlC SWITCH
Lets you tum on/o ff lamp s,
appliances or other 120V
devk:es using an IR
transmitter. Tu rns units
on/off from up to 25' away .
2 prong non-polarized l SA.
Rec uires a 9V battery.

15"x14"x5" f:
Great fo r under
counter storage.

PartNo.~21F

Part No. ~9404F

Part No. 56~9996F

ALARM BOARD
Great experiment ing boa rd. 24 lug and
6 lug te rminal st rips, 6 relays . 6 slide
swrtches. over 30 ICs . 4 heatsinks, 2ft.
four conducto r telephone line cord and
man y other parts.

Part No.l~9990F

SUPER 8 REPEATER
PROJECTOR
USED Portable Projector.
Includes a Super 6
Conti nuou s Play Cassette.
6mm fiim can replaced
with your own Supe r 6 films .
Has fold out 11-314" x 6·314·
Glass Scree n. Bu lb included.
Includes Padded Hard Sided
Carry Case 16- 112" x 14· x 6"
Part No. 650-0139F

ea.

ea.

Genuin e IBM Product
Desi gned for PS/2 Model 25
Also wor1<s great wrth Maci ntosh +. SE
Removable casters & feet. Heavy duty
padded Nylon cons truc tion.
Completely unz ips for easy sto rage

Size 15· x 14" x 16"

Part No . 22~22F

An ideal gett ing started guide
for begi nners . Comp lele wrth
Exploring The IBM Personal
Com pute r Software . Leam the basics :

keyboard commands. printer funct ions,
d isk storage, dos, basic programming and
Funwriter a basic wo rd processing pa ckage.

Inc ludes IBM AT Diagnostics Disk.
(IBM #6260 102) Reta il~ $9 95
Part No. 22~0073F ~ • ea.

Part No. ~3418F

AT 200 WATT SUPPLY

MS-DOS VER 3.30.01/GWBASIC
OEM VERSION 3.30.01 Has an
Expanded Memory Manager for
above 640K on 60366 computers .
Print Spooler. Cache. & a file
Ency ption Prog ram.
Inc ludes 5 1/4" & 3 112· disks.
and Manuals.
Part No. 229-3906F

IBM PC/AT GUIDE TO
OPERATIONS

Part No. 500-0041

Facto ry Rebutbis hed
Fils full size AT case
only.120122OV Inpu t.

3 1/2" FLOPPY DISK DRIVE
Matsushita JU·253
Includes two 3.5"
Face Plates (Gray & Beige) .
Comes with separate
5 1/4" Mou nting Krt

Part No . 22~27S9F

51/4" 1.2MB FLOPPY
DISK DRIVE
Doub le Sidedl
High Density
Hrtach ItHFD5 16C1 2U
Mfg. fo r IBM #61X4616
Black Face Plate onlyl
Part No. ~3421F

CIRCLE 251 ON FREE INFORMATION CARD
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Order Toll Free
800-350-0256 141 5.....)

800-327-0046 10.,~d. C•.)

800-734-4S,A,T. IC.II1. Only)

805-652-0255 Offl'.

805 -652-2190 F.x

FREE 1992 BUYERS GUIDE
with Reciever Comparison Charts

FREE NEWSLmER ON SATELLITE INDUSTRY
FREE INSTALLATION Kn WnH EVERY SYSTEM

On a Loaner Basis (SI de osit re uired)

dvantage
International volume Pric ing Commercial
Soles Sales., ~

The DBS
Order with Money Back Low Price
Confidence Guarantee Guarantee

~ 01 am a Satellite System Owner
~ 01 am planning a purchase of a Satellite System

01 am planning an upgrade to my existing System

:0 Please send me a 1992 Satellite Buyers Guide Please add my friends' name to the mail list:

: Name. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Name· ··· · · · ·· ·· ···· · ···· ·· ···· ·· ·· · · · ··· ·· .

: Address Address :
, .
: City, State, Zip " .. . . . .. . . City, State, Zip .

: Telephone telephone .

'Mail to: DBS Satellite, 2316 Channel Dr., Ventura, Ca. 93003 .

CIRCLE 299 ON FREE INFORMATION CARD
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NEW "Top OF THE LINE"
Introducing the Drake 1524 IRD

(Integrated receiver decoder)

The new Drake 1524 is at present the ultimate
in engineering achievement for iRDs. Picture
quality is nothing less than fantastic. Most of the
time as we review newproduct models, we find
some new and exciting bells and whistles . They
come with the Drake 1524 also, but this model
goes beyond the usual. It has the best dang
picture quality that we've ever seen.

Hooked up to a new 60" Hitachi rear projection
TV you can see the difference. With other top-of­
the-line IRDs we see a lot of magnification of
video noise. Not so with the Drake 1524.. .It gives
us sparkle free pictures on all but the weakest of
transponders.

Use it with smaller satellite dishes and the 1524
continues to shine. Irs low threshold (less than
7dB C/N) provides performance on a 7 foot dish
that we used to see on a 10 footer.

We've seen them all (all majorbrands) and
have them in stock. Right now the Drake 1524
leads the pack endbest of all ir s made in the
U.S.A. If you're considering a new system or
upgrading your present system... The top-of-me­
line Drake 1524 IRD would be the intelligent
choice. Your satisfaction is guaranteed I

DRAKE
1524

Picodish
Tuning
Matar

Catalog price $89.95
Sal. Price $79.95

Bulz-I-Tuning Matar
NowWllh

audioalart

TUNE YOUR DISH
TO ITS'

MAXIMUMI

Pica meter S&H $6

Bulz-i-IV meter S&H $6 Catalog Price $149.95
Sal. Price $139.95

A must for the serious dealer or satellite
system owner. Saves time, frustration and money.
Use when installing a new system, moving your
dish, re-a1ignment of a dish that has been moved
by wind, frost heaves etc., gets you right on the
satellite belt for the best possible picturesi

REDUCED!

LNBs
LOW TEMP

__.....~. "HemtTechnology"
"Commercial Grade"

45° LNB C·band 4GHz S&H $6 $95
40° LNB ." " 99
30° LNB 139
25° LNB 195
1.3dbLNB Ku 12GHz S&H $6 $109
1.2dbLNB " 119
1.ldbLNB " 129
1.OdbLNB " 139
O.9dbLNB " 199
O.8dbLNB " 239

r----------------------------------------------------------
~Ir:a~= S/(yvision'i-«:

1046 Frontier Drive, Fergus Falls, MN 56537 - Toll Free 800-334-6455
Mail in coupon or call Toll FREE today for the SKYVISION Satellite TV Product Catalog.

Delivered free to your mail box in U.S. and its possessions.
.. International requests add $6.00 to cover shipping and handling.o Send Skyvlslon satellite TV Products Catalog

't.- Phone ( )

Satellite TV

ORBITRON
Mesh Dishes

"QualityDemonstrated
by Performance"

Catalog/Buyers Guide
(Ask for "Domsstic(56 page) or Intematlonal(16 page) version)

• Complete System • Parts • Factory Fresh
• Upgrades • Accessories • USA Warranty
• 2ft to 24ft Dishes • Major Brands • Fast Delivery

art I@

ACTUATORS
18" Supe~ackll S&H $14 $89
24" Supe~ackXL ball " 15 139
24" Venture acme 15 129
51" JGS acme 22 219

7ft dish & polar tracking ~unt $235
8.5ft 295
10ft 345
10ft H D. 435

.1~ ~ ~ ~?~ .

WORLD
SATELUTE TV

AND
SCRAMBUNG

METHODS

"The Technicians' Handbook"
Tris lhorcugh text is a must-buy for teciYlicians.

satellite professionals and curious do-it­
yourselfers.
The design, operation endrepair of satellite anten­
nas, feeds . LNBs, receivers and modulators are

•examined in detail. An in-depth study of scrambling
methods and broadcast formats Including the
VideoCipher II. Oak Orion. RlmNet . Sky Channel,
EuroCypher. D2 MAC, BSB and Teleclub Payview
III. Circuit and block diagrams of all components
are presented and dearly examined throughout the
handbook. This Information is a prelude to the
chapters on troubleshooting and setting up a test
bench. This expert guidance on testing, servicing
and tuning is oompimented by a wealth of detailed
Ulustrations.

340 pag.., 8 112 X10318 over200 photos, diagrams,
wiring schematics and16 tablas'appandlc.. 'lndax
.. .................... ..... .........~.~f:lJ~.!y:~..J.. ..~~~:~.5.....

THESKYVISION
OO-IT·YOURSELF

INSTALLATION VIDEO
"Now You Can Watch It Being Done"

Installing or "Tuning up" your satellite system
• made simple.

VHS or Beta S&H $3 (U.S) $33.95

CIRCLE 270 ON FREE INFORMATION CARD
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"WE HAVE GREAT CONNECTIONS"

STILL THE BEST
Made ofhe avy gauge. deep
drawn 5teell For all lBM/clone5
and Macintosh sysIem510001
trust you data wffh anything
lessthan The Origina l Doubl e
DIsk Converter""l

$26.95each 4 up $25each

#VA-l02 3-WAY COMPOSITE AUDIO/VIDEO SWITCH

$10 each 2 up $8 each

VlOEOOISC

I fEl l
STEREOMONITOA

[f~
.Q II

llU!J • VCR

! rel:~
..."""" ~=) . ,T T T ,_ -or
OUTPUT INPUTS .

1 :-r-rrr-rrr--v-r-c-c-c-'

W r: CA~ORDEA"----t: OA VCR

AUdlo/Video
Control Center

• Three inputs
• On e output
• All with stereo capability
• Simplifies your A/ V hook-up
• Standa rd RCA type jacks
• RCA Cables available

Set-up your AIV system once
and for all, Swi tches let you In­
stantly select your choice of:
VCRs, Video Disc Players , Com­
corders, Stereos, CD Players, etc.
Controlling your A/V system

' has never been easier.

ITM·319 DOUBlE DISK'" The origi na l patented dis k conve rter.

HOW IS TIllS POSSIBLE? Have you ever hied to format a regular, dou ble
d ensity 3.5· disk to 1.44 MB? Of course you have. It d oesn' t ..=:::::::::::::::::::::::=:;::::C;::;­
work. The computer gives you an Invalld media err or. So there
must be I difference In the disk mediI. Right? Wrong!
Surprisin gly, manufacturen find It less expensive to use
THE SAME MAGNE11C MEDIA for both HD and
DO disks. THE ONLY DIFFERENCE IS THE
EXTRA SENSE HOL E IN THE HD CASE. That
hole tell s the drive to operate In high den sity mod e.
So, how can you take .. ' vantage of the fact that the
m edi a Is the same?
TWO YEARS OF TESTING. We've conducted an In­
ten sive testing pr ogram. We ha ve conv erted over 159,BOO
d isks an d test ed each one for data Int egr ity. In two years
NOT ONE CONVERTED DISK HAS LOST ANY DATA!
SUCCESS! "The Double Disk Converter- Is a 'tru e
product su ccess story . From the moment we put It on the
market the ord er lines hive been ringing no n stop!
Nearly every major corpora tion, school, univers ity and
government agen cy Is now using the device. In fact , over
one hundred tho usand sati sfied purchasers are
converting mil lions of disks and SAVING SERIOUS
MONEY with the Doubl e Disk Convertef"'.

DATA TRANSFER SWITCH

DATA TRANSFER SWITCHES

Now $49 each or 2/ $90 Special!Reg. $69.00

Unauthorized du plicotion of Copyrighted videotapes is prchlblted by Fedcrol Copyright low!

IVA-l54 COPYGUARD CORRECTOR
Enjoy videotapes wfttlout flashing and tea ring

Macrovlsi on methods often ma ke It im po ssible to en joy a d ear, sta ble pictur e
from prerecorded video casset tes. Picture roll, jiller, snow,
tearing and flashing are the annoyi ng side effects cured by
the Cop yguard Corrector. Sophi sti cated digital circui try
inside this compact unit (no larger than two 8mm tapes!),
un scrambles an y copy-protection scheme an d deli vers a
stable, whistle-clean stg na], Conn ects easily between
two VCR's, or you r VCR an d a video monit or . with
its stngle vtdco in and vtd eo out jacks. Recen tly,
,-opy protection developers have success fully
sued to keep un scramblcrs such as the
Copygua rd Co rrec tor off the mark et , We canno t
predi ct for how lon g this unit ,will be availab le.
and su ggest you ord er early to be safe!

Typical Front v iew

#05-252 3 Fem ales Connectors $10

#05·253 4Fem ales Connectors $14

10~.254 5 Fem ales Connectors $18

105-255 6 Females Conn ectors $30

105-256 7 Fem ales Connectors $35

0825 serlal and Parallel
AU Metal Case

Shiel ded with gold cont acts on all connectors
Gold pla ted con tacts on all rotary switches

All pins hand wired
3' to SO' DB25 Cables available
other configura tions avallable

PIS2 Keyboard
Adopter

Coaxial Arcanet Cab14
22 Aw e Teflon Jacketed

93 ohm Center Conductor
O ass 2, 200 C
UL Ap proved

L..A.F.D. Approved

IRG-62
.1O¢1ft ove r 900 .09¢1ft

Mln l 6 pin Malen
to 5 pin Female

or reverse

~~~p I I CA-200
JlCA-201 $3 each

DB25 females and DB9 females
For serial use only

6ft $10 set

DB25 males For pa ra llel us e only

6 ft $7 each

DB25 fem ales, DB9 females, DB25 mal es
For serial and parallel us e

6ft $24 set

I CC-PWXC
$2 each 20 up $1.50 each

Coiled Power Extension Surge Protector
6 ft Belden , Great for m ovable 6 Outlet Power/Modem
CPU's I Monit ors I Print ers EMI/ RFI protector w / Indicator.

@iJS!lf.JJJJ..OJ 1:3 ITM -200
$12

~ Oata Transfer Cables
~<i; use with Lapllnk, Brookl yn Brid ge, etc .

ItCC-210

~
ICC-LNK

b <d

ROGER'S SPECIALIST Voi ce 800-366-0579 o r 805- 251- 3085
27712 PlnehillsAvenu e. Santa Clarit a , CA 91351 FAX 800-366-0579 or 805-251- 2520

I VC-6VG

- For Dubbing" VCR to VCR
or to video compo nent,

Oubblng Coble
6 foot tripl e RCA gold stereo
audio/vid eo 75 ohm high
shi eld coax cab le.

IOS-201

$25 each

4up $23.50 each $7 set 3 sets $20

Use one printer
with two com puters

Speci fy Seria l or Parall el
Safe for HP Laser jet

DB-25 Connect ors 1/ 0

Automatic Electronic
Printer Switch

Lightweight Deluxe Plantronlcs Telphone Headset
Red uce telephon e fatlgo e
Hands-free conve nience

Wor k and talk at the sa me time
Enjoy the freedom of a headset

itTE·205 $25 5 for $100
wi th tone /pulse dia ler

l TE-206 $30 5 for $120

Credit Cords: Accepted 24 hours a day 7 days a week by FAX.
Company Check or Money Orders: You must Include 53.50 shipping and your telephone number. California residents add 8.25%sa les tax.

Terms: Some quantiti.. are limited. All item' subject to prior sale, Minimum ordc...SIOplus shipping . Shipping for all orders l. 53.50 UPS surface (no PO Boxes>.Customer specified shtppt ng at carrier
rat. + a S5 handli ng fce. Prepaid orders are shipped after the total omoun t duo Is recelved. If your prepald order does not Include shi pping (53.50) and sal.. tax (8.25'1'0 CA resIdents only) your orde r wlll
not be processed . Upon recetpt, llyou are nor satisfied, you may requ..t. RMA and retum the Itomllmmediat.ly to us for credit or exchang• . We goarantce your satlsfaction-sorry, due to the whol..ale
NtuI'Y of our business we cannot offer cash refund~. If you have any questions about your order or our produ cts, please call Cus tome r Service at 805-251 -3085 M~F, 9 am to 5 pm, Pacific Time .

0 B

A 0

~

~ IrI================================================,'
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~z
~ce
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n
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:OMPLETE FCC UCENSE PREPARATION
We offer Home Study Courses for
ALL TYPES ofFCC Licenses.

Formats include:

• Second C1ass Radiotelegraph
• All Amateur Radio licenses

* TEXTS
• AUDIO CASSE1TE COURSES

* VIDEO CASSE1TE COURSES

• REGIONAL SEMINARS
The FCC License Specialists

ANFCC LICENSE
MAYBE YOUR ANSWER

• MORE MONEY?
• A BEITER POSmON?

* EXCITING CAREER
OPPORTUNmES?

General Radiotelephone Operator's license
Radar Endorsement

The FCC Lcense Specldl/s ts

r - --- ----- ------- - - - ,
I WPT Publications
I 7015 NE 61st Ave.
I Vancouver, WA 98661
I (800) 800-7588 or (206) 750-9933

I ~I Please ruslt me a Free Catalog. ~

I g
I

Name ~

<C

I Address ~
I ~
I n
C~ a

I ~
I State Zip :2
L J~

GENERAL RADIOTELEPHONE
OPERATOR LICENSE

Your Job Opportunity "Tu:ket"

SECOND CLASS
RADIOTELEGRAPH LICENSE

lor years, the Commercial FCC license has been highly sought­
Iter by many technicians and required by numerous employers .
the General Radiotelephone Operator License has come to be
.nown as the most HIGHLY RESPECTED "ticket" in the field
)felectronics. For many, it has been the KEY to job advancement
md higher pay. Many companies offer immediate pay raises by
.imply passing the license exam. Other companies require the
icense for emp loyment. When an employer sees the FCC license
on a resume, he understands that the job applicant has a firm
~rasp of radio communications...a firm foundation that can be
ouiltupon to meet the demands of any job situation.

'Iwassowell prepared that IACIUALLY ENJOYEDTAKINGTIIETESTS,
whileothers I sawaround mewere clearly floundering.' -MA.E., Waldorf, MD

'The day I took the test, EVERYONE WHO PASSED HAD YOUR MATE­
RIALS.' - J.D., Puerto Rico

WHAT OUR SATISFIED CUSTOMERS
ARE SAYING

'Your STUDY QUESTIONS WERE NOTHING SHORT OF
OlJfSTANDING...Thank you for writing such a complete course.' - EJ.,
Lemon GI"OYe, CA

BECOME A SHIP RADIO OFFICER: At present, there is a
tremendous shortageofship radio officers.This means lots ofjob
and advancement possibilities .After a six-month training per iod,
you may earn $45,000 to $55,000 for an eight-month year. If you
are reallysharp in electronics, youcan take a test that qualifies you
to become a RADIO ELECTRONICS OFFICER. Ifyou need a
review,some radio unions offer a short traini ngprogram that can
help you to pass that test. Radio Electronics Officers can earn as
much as$60,000 to $70,000for a six-month year. Does this sound
good? All you need to get started, is the SECOND CLASS
RADIOTELEGRAPH LICENSE. To assist you in reaching
that goal, we have produced, "The Radiotelegraph Package".

CIRCLE 280 ON FREE INFORMATION CARD
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A PREaSIONMOLDED, mGHIMPACT, CLEAR PLASTIC TOOL THATREPLACES
11IEVIDEO CASSETIEWlflLEDIAGNOSINGTIlE PROBLEM. THEVCR OR
CAMCORDER WIlL FUNCTIONIN ALL MODESANDTHEMECHANISM WILLBE
OPFNFOR INSPECTION, MEASUREMENT & ADJUSTMENT

CRESTWOOD PRODUCTS
40994 GIBB EL RD. HEMET CA. 92544

ORIGIN ATOR, MAN UFAC T URE R & DISTRIBUTOR

VU-JJiRU VCRD.lAONOST/C TOOL
1-800-544-8583

Fax 1-714-766 -2779
USA & CANAD A ORDER TOLL FREE

UNITED STATES PATENT NO. 5,055,960
A USEFUL AND WORTHWHILE TOOL for the

* *PROFESSIONAL * *STUDENT * *EXPERIMENTOR

VHS- SVHS- VCR's & CAMCORDERS

& i1 tt:
VT-I03 $9.95

BE TA I II III & CA MCO R DE R

~
BVT-l OO $9.95

VHSC-S VHSC 8MM-VCR's
CAMCORDERS CAMCORDERS

I~ 11 Ii fJ\ \
11

CVT 100 $9.95 EVT 100 $9.95
AVAILABLE JULy \. 1992

ANY ONE TOOL
ANY TWO TOOLSs 9.95 ea.

INSTRUCTION s 3.50 S&H s 19.90
MANUAL s 13.45 total WEPAYS&H

DETAILS FIVE
WAYSTO USE

ORDER ALL FOURTHESETOOLS
PLUSOTIIER s 29.85
HELPFULHINTS WEPAYS&H

NOWA VU-THRUTOOLFOR
ANY VCR OR CAMCORDER

COD add s 3.50
CA. orders add 7%
sales tax

CIRCLE 283 ON FREEINFORMATION CARD
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ACCORD ELECTRONIC SYSTEMS

Toll Free: 800-998-2242 Fax: (305)772-256X

1001 NW 62nd Street, Suite 306-F
Fort Lauderdale FL 33309

CALL FOR OUR FREE CATALOG

$O.3Oea 110pes
$O.25ea1100+

20pF/50V
27pF/50V
62pF/50V

1/4' panel hole

TANTALUM CAPS
~ 10¢each
::;:,..J..-../ 20pes min

no mixing

1uF/35V 2.2uF/35V

CERAMIC DISC CAPS

~ 7¢each
~ 25~~in

nomoong
1OOpF/50V

1000pF/50V
10KpF/50V

PUSH-BUTTON
MINI- N.O.

1N47XX 1Watt ZENER
1N4728A to 1N4764A

1O¢ each / 20 pes min

MINI TOGGLE

~ 100±
$0.85 $0.70

on-on DPDT $0.95 $0.80

DIP BRIDGE

~ f::1 A SOV/1A
lv-vl $O.3Oea15pes

$O.25ea/50+

4· $2 .00
8· $4.00

Bags with 100 pes each

CABLE TIES
~

24 PIN
MACHINE

~

ELECTROLYTIC CAPS

$0.3Oea /10pes
$O.20a 1100+

CRYSTALS

3.579MHz
4.000MHz
10.000MHz
12.000MHz

0.60ea 15pes min

SOLDER ROLL
SN60/40 .031D1A

$7.50 ea
1 Lb roll

GERMANIUM DIODES

1N34 $O.10

1N60 $O.10

1N270 $0.30
10 pes min per item

CIRCLE 211ON FREEINFORMATION CARD

1N5401 (3N1ooV) $0.10
1N540S (3M KV) $0.12
6A10 (6N1ooV) $0.19
6A100 (6N1KV) $O.21

10 pes min per item

MONO CAP

:::==1J
5¢ each
O.1uF/50V
25 pes min

DIODES =CD==
1N914B $O.02

1N4148 $0.02
1N4001 (1MOOV) $0.03
1N4004 (1N4ooV) $0.04
1N4007 (1M KV) $0.05 I----~-.:.....-.:.....~....;.;..-----l

50pes min per item

MIN OrIDER S25 00. ADD S3 50 FOR S&H
(S800 ron CANADA) . FLA RES ADD 6% 1AX.
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ITEM IEN3 LASER POINTER

ALL LASER PARTS ARE SOlD AS COMPONENTS ONLY WHEN ASSEMBlED THIS LASER
MUST INCORPORATE THE SAffiY REQUIREMENTS OfTHE CENTER FOR DEVICES AND
RADIOLOGICAl. HEALTH OfTHE fOOl) AND DRUG ADMINISTRATION.

GLOSSARY W = MII1lwalIs (light power output)
: HHie = Helium Neon (red light)

ARBON =laser that emItS a blUefgreen light
i/iI- =Nano Meter (wavelengh ofDght) (color)

$1000.00 VALUE

OUR PRICE•••••••••

III pllW8r sup Iy depe::=:::;~~.

ITEMR690
He Ne LASER TUBE

Pro/ects red dotup to 1/4mlle,.4 -1mW, 6'x1.12'
6 month warranty. OUR PRICE••••.•••$19.
ITEM R550 He-Ne LASER TUBE

Projects red dotup to 1/4mile, 3 - 4mW, 13.ll"x1.45'
6 month warranty. OUR PRICE••••.•.•$40.

BRAND NEW
12VDCINPUT
He-Ne
POWER SUPPLIES
We stock hundreds ofbrand new 12VDC Input He-Ne power
supplies. Designed to operate .5to BmW laser tubes and heads.
Typical dimensions: 4'x1f2'x1'.Manufactured byLaser Drive.
11FJf22J1 'S2 FOR.S WTO 1mWLASERS.CY.~Y.!'!4.~.$40.
1TE1t124DNS2 FOR (, WTO WLASER!••~~Y.!'!41l'!!9.

ITEM21AN12
BRAND NEW He-Ne
POWER SUPPLY
11/4' x3 1/4'x4 1/4' 'Potted' supply with 'Alden' HV connector.
Inouropinion, the best He-Ne laser power supply currently
manufactured. These are direct from the manufacturer and will
power 990/0 ofallHe-Ne lasers upto BmW plus 500/0 ofHe-Ne's up
to 17mW. 12Month warranty.

WRH rm. dIIr/. ~ 3-61«OtJc1s
/rfNJt~ (05O-f(J(lIz) • 120~+1tl" ftuIProIIJc11on _ 1l/1:!:.r~

=
t~.2200 Vdc +400 2) ~/lPfflctaJJt

utCIJmnt· UsM IIdJustabil. 4.D-7.0rnA 3)~M'Ctoground
utCuITellt Ripple - +1" nTISMax. 1ntJJmIJI HIgh~ shunt.!JJm.¢

St1Irlfng~10 KVdc Min.
~ T~.·2OtID+5O"C OUR PRICE••.•.••.$95.

ITEM 66CNS2
INFRARED VIEWER
List price $400.00+
OUR PRICE••••••••$250.

We now have InfTared Imaging tubesavaIlabIel Very hard-to-IInd. brand-new Vam
6914 Imaging tubesarenow avalIabIe InBroiled quantltles. These units wiD convert
near 10 mid II1lrared light 10 avlsable Image ontherear phospher screen. These are
NOT the Inferior 6032 tubescurren1tj available through other sources. These units
donotl1llIulre the vollage-dlvldlng network forelectrilstallc tocusIng ofthe IlII8Qe.
Only a15KV desource Capable of delivering approxlmalely .25uA (mlcro-Amps)
anothe~ and eyepiece opticsarerequired tomaJce aworidng InfTared night

==::.~_~Prlc8.
POWER SUPPLY
OUR PRICE••••••••$8 .
High voltage power supply for Infrared Imaging tubes, new 15000
VDC output, 9 VDC input.

Retail price $140.00

OUR PRICE••••••••$85.0

Contalns 1rrNi max. He-Ne laser12VDC
power supply, operates on8ItAbaiiarles.
CompIel8Iy IeIl ConlaIned InanIIIrIctIYa

==~1~h!llr1tlln
-. a5mW laserdiode POinlBr, due 10
WMlength dllf1lrence 1833nm, as
COIllIlal'lld 10 670nml. Manufaclured by
MWK InduslrIes.lncludes a12monlh
wananly. Excellent lor~
IecturllS, etc. !lequlrllS 8ItAbaIlBrles.

Contains 3mW gain guided laser diode, 3 N
cell batteries 5hrbattery life, operaIBs Inhigh
speedor low pulse modes. comes Ina light
weight plas1lc housing, 4.5" x 1.5" x .75",
Includes an attracllve wooden presentation
case. Lowest priced diode pointer weknow ofl

OUR PRICE ONLY.•••••••$110.00

ITEM 16N3 LASER POINTER
ContaIns Sony5mWI~ guided laserdiode,
2AMbatteries, 7hrbattery life, comes In
ruaoed aluminum housing. 5.5" x.5",lncludes
IeffTined canytng case, OUR BRIGHTEST
DIODE POINTERI

-'

/'
/'

WANTED: WE BUY EXCESS LASERS, OPTICS AND RELATED PRODUCTS
We are constantly expanding ourproduct line to Include more NEW products and are aJways looking for new sources of laser, optics and associated
hardware. If you are a manufacturer ofany such equipment, we are extremely Interested Inmarketing your particular line of products through MWK
INDUSTRIES.

CIRCLE 256 ON FREE INFORMATION CARD
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CONSUMERTRONICS
2011 Cre sce nt Dr, P.O. Dr a w er 537

A la mog ord o . Hid 88310
Add $4 StI-l (USA, Canada). AllnOIMIn stocl<. COD
(UPS cash only). VISA, "'Card OK. Now Cala·
log II 52 wnh o<dor. $4 wnhout. In buslne.. Ilnce
1911. AI loon on TV. John WIlliams· fo,mo,
Lockheed Ssnlor Enginee r, NMSU Computer S<:~
enee Prctfeuor. Sofd fortducaUonal pyrposes on ly

"A ll s o llw a re a u p po rts all IBM-PC com­
patible ay al ama (8086 - 80486).

Volc o Un o &. Monu ol Fax: 8AM·9PM Mon·
sst, MST. Aula Fax : All olh or tlme l .

(505) 434-0234
FAX: (505)-434-02 34 (ordors only)

HEAL THYSELF

EM BRAINBLASTER

HIGH VOLTAGE DEVICES
HV devlc.. plana: Stun Gun, T••• r, Prod .
Cano, Flaaher, Blasler, Zap pe r, Audlo/RF /
Radar Jammer, Jacob'. Ladder, PI••ma &.

V:~ g:u~::~"o;:~:" ~:~:,. Fr.hhar%~~n~:t
~I.nt Stlm •• KlrUan. morel ShockingI * 29.

~
f PHANTOM@.CATVAMP/./R81S, $15. 95EA_

<9 /~ SAVE $$$5, EXTRA TVs, CABLE FEE's.
<f.) UNOHECTABLE: DISTRIBUTION &ISOLA TION

Off-The-Shelf HARDWARE SECRET & SURVIVAL RADIO

~
. -1rr.t ."' .::;:-

' -;. /. 1 ... .-'-.ti'

DONT MISS./MPORTANT,CELJ..ULAR TELEPHONE CALLS.
BECAUSE OF A DEAD, PORTABLE EYtTTERY PACX.
~~ Adapter . allows portaDle catlutar . to beG used . fC~ extensive autemce ue operation.
__ '" _.... ' conserv ing th e Portable battery pack . for

• • >0 _ C TCAOV actual ON FOOT. MOBILE OPelATION.
" 2 5 AUOIOVOX MUX- 500 BLACK.GRAY. ' 0 20 MOTOROLA MICROTAC.BLACK .L.JGHT

CEHTEl,USE MOTOROLA MODEL"S GRAY &: DARI( GRAY.
' 09 0 DIAMONTa ssx OK.GRAY '03 5 NEe 9A.9000 .9 100 LT.QRAY.BLACK
" 05 FUJUITSU 80P SLACK 'O~5 NEe PZOO,300 GRAY,BLACK
" 10 GETJAOl BLACK.BRN. ' 0 55 OKI 700 ,71-0. 1 50 CH.GRAY.8LACK
' 075 MITSUBISHI 900 BLACK ' 085 OK1 900 CH.GRAY.BLA CK
' 0 80 MITSUBISHI 3000 BLACK ' 095 PAHASOHIC HP-800 BLACX
' 00 5 1rI40TOROLA.8000. 9500 . 98QO BLK. " 00 PAHASONIC 3500 .3510 SLACK

LIGHT GRAY & DARK GRAY "20 UHIOEN CP5 0 00 BLACK
POWER-RfTE'S. REGULATED, INR SURGE Pf\OTECTED.POWER ADAPTERS,COMPlET El Y
REPlACE, PORTABLE CELLULAR TELEPHONe'S BATTERY PACK AND HOUSING. ADAPTER
OBTAINS & REGULATES CEl LULAR TELEPHONES OPERATING VOLTAGE FROM VBiICLES
POWER SYSTEM. 6 FOOT, POWER CORD. PLUGS INTO VEHICLE'S CIGARETTE LIGHTER
POWER JACK. ORDERING: LIST ADAPTER-PORTABLE' S. MODEl. NUMBERS & BATTERY
HOUSING. COLOR DESIRED. ANY OF ABOVE LISTED MODEL ADAPTERS. . •. •••• •••S2 .(. 95
NOTE 1135 MOTOROLA MICROTEC PT-R50 BLACK •••. . . . . •• • ••. ••• . ••• ••• •• . ••. •• . $.( .(.9 5

POWER-RITE" AUTOIoIOBII£. NOiSE FILTER-SURGE SUPPRESSOR $15.9s...

if
PlUG/IN! : LI C CIRCUITRV. ELIMINATES IN LINE INTERFERENCES,
CAUSED BY ALTERNATOR, SPARK PLUGS. IGNITION . FAN MOTORS.

RFl/ElolI & SURG.E SUPPRESSOR CIRCUITRY PROTECTS. CONNECTED
..~ .. EQUIPMENT FROM BEING DAMAGEO BV LINE SPIKES.TRANSIENTS &

SURGES.ETC.. EASY TO INSTALL. FILTER- SUPI'RESSOR.PlUGS INTO CIGARETTE
LIGHTER JACK.UN IT TO BE POWERED.PlU GS INTO FILTER- SUPI'RESORS CIGAR­
ETTE LIGHTER'S OUTPUT JACK. 1 2. 5VOC. 1DAMP. PLUG IN.PlVFS-1 OA.$1 5.95
HARD WIRE,EPOXV HOUSING. S' LEAOS IN & OUT . l 0 AMP.HWVFS-l0A.S 12 .9 5

""ONEV' ""AKER·S, VCR ""ANUAL!
HOW TO KEEP YOUR VCR AUVEJ $24.95....

(~) W/ S&H USA
(TflE NITTY GRI'TT'T,(JF lICJ? REPAIR)

Bible of VCR Mechanical & Electro-mec nanl ca l THEORY
-R EPAIRS - DATA, 40 4 PAGES ,o yer 7 10 IlIus l ra t lons .VIZ:
Special section , illu strates & desc rlbes ,ove r 60 mech ­
an lsms .o f 45 Manuf ac tu res . SAYlE ON,SERVICE MANUAL
COS TS !. A mus t.ni t ty gritty manu a l, for th e DO- IT YOUR
- S ELFERS & PROFESSIONAL TECHNICIANS. Book . Second
Edlt lon .PRICE INCLUOES ,S & H UPS :USA S 2 4 .95 , PUER-
TO RICO. HAWAII,ALASKA53 3 .C ANADA A/ M US 5 2 8 .00

LESS BUSTER'S B.ECTRONICSt9 ·Send Monoy order or CnecK.
2039 CIVIC CENTER DRIVE, STE. ' 1 1 6 'Minimum ar dor $ 8. 0 0 .

NORTH LAS VEGAS, NEVAOA 8 9030 ' Sn ipPing & Handlin g 53. 5 0. UPS
TEL:1 - 102-S42-03 2 5 contlnenta i 43 States .olhors oxtra.

Orders processed Immedlately ,Notif icati on sent in case 01 unfo reseable delay.
LESS BUSTERS ELECTRONIC'S tD. POWER-RITEtD. 19 9 2 LEG. CATALOG FREE.

VIDEO GAMES.:cAMCORDERS, CD PtA YERS,ETC.!

~.~~~
REGULATES-CONVERTS, (WITHIN ~. 01 ")VEHICLFS
VARIABLE f2-14 .85VDC(EYtTTERY-ALTERNATOR
VOLTAGES) TO SELECTABLE. REGULATED OUTPUT
VOLTAGES OF 3 . 0/4. 5 /4. 8/7.2/9/9. 6 VDC.REG­
ULATtON FL/NL r l. 5 " ,MAX. LOAD 1,500Ma.(1.5

..... ,........ -~ ~.... AMP) . POWER ADAPTER , ISOLA TES. ELIMINA TES,
ALTERNATOR NOISE,VOLTAGE VARIATIONS,ACCESSORY POWER SPIKES,
FROM THE OUTPUT . MODEL A, INCLUDES, VIDEO GAME,BJ-POLARITY PRO­
TECTIVE ACCESSORY, WITH BUILT IN AUTOMATIC TV/GAME SWITCH.
LIGHTER PLtJG-JACKS,PROVIDE 12.5V POWER FOR THE POWERITE AD-­
APTER & 2 ACCESSORY POWER PLUGS.CONTROLS: ON-OFF,VOLTAGE
& POLARITY SELECT SWITCHES, POWER ON INDICA TOR.
POWER-RITE MD. A, WITH V/G PROTECTIVE ACCESSORY Al .,$29.95
POWER-RITE MD.B,WITH/OUT V/G PRDTECTIVE ACCESSORY....$23. 95

POWER-RITEO DEALERS WANTED, EXPORT INOUIRIES INVITED .

KW·HR METERS

CONS & SCAMS

VOICE DISGUISER

SPECIAL PROJECTS

VORTEX GENERATOR

CREDIT CARD SCAMS

LIBERATE GAS & WATER

SURVIVAL GUNS & AMMO

AUTOMATIC TELLER MACHINES

STEALTH TECHNOLOGY
~ . . .. . ~

~~~od~. h':;.IV~~~~:C~::~:/d:~l:g;.~:
bMnWeneod lng. Include. email recelveraJtrans mlt·
'8". te lemetry, an tanna optimization. , re mole
monlloring &.control, lGCurlly, ourvemonca, and u~
traaon~. fiberopUc & Infrared convno. 70+ clrcuh
plans, labl... $29.

Wo design , build, ropa lr, modify, molnlaln and-or
con.un. on any device. .yatem, proc.... project
(e leclrlcal, eloctronlc, computerized, mechanical,
opt lca~ automotive). InvonUon prototyplng. Conn·
dentlallty guer.nteed. Describe and Include $ 25
foe (doel not obDgalo you). Wo thon provIdo you
coat & time estimate..

Plans 10< noll davleaa to change volca pllcha8. Ef-=-..~~klr:n1~J:~~g~~~;";::~ilI~
&Jonsystems, tor gegl. \.jofce sounds natural. $1 9.

Th o Ultlmale Flrearml Survival Man uall

~~:r::-~~:,:' S=~.~~~~:e:~C;;~
End TIm.. scenarios, retreata, etc._.....

ow to as gn u -prope ant amateur

::.~~=~ :,cj'~I.i;;~:~'1.:rt7.':::~~
Igniters, alc. Includel lilt 01 commonly ovallablo

~J:rt~ ~~ ~:c~~~t.1J;~nch padl and lest

HARD DRIVE MANUAL

PHONE COLOR BOXES

ROBOFONE AUTODIALER

Van Ed; S yatem, Voice OJ.gul••r, Shriek
ModUlo. Hoarlng A• • later, EM Counlor­
m••• ure , TENS. 8th . Sen.. Communlc.·
to r,Bumper B. op.r, Rad .r Emitter, Sub-

~~~~~~ ~~:~h ~~~~lnet.~~~, ~::~~:~ur.

AI daslgned t1f Phon e Phreaksl lS phone color
box.. described. Dozens of clrcutta. Ilmufator pro-

~f:i~. ~ueu:~~ro:d'~~ =;e:~Yt ~~••~
morol $2 9.

Covors .K hard drlvo and controllo, ImpIomentatlons
(omphasll on PCI). How 10 I8Iacl, Interface, InlllaJ·
il:., l et up, use, malntaln, troubleshoot and repair
lhom. How to protect them from mlllak8l, sabo·
togs, PlYing eyOI and Il lcky fingors. How10 rooover
damaged and lost m.... How to prevent crash• • to
begin wKh. Includel _ oro rovlaws. Loaded with

1
IInIfO<lmall~lonlba~dvIlc. I . 29 g

I ~1.i~~~~~~= ::zr=ci~."to~:'&
d~~~~s~~=~ilI"af.~a'r~n_ 3.'Wi ;~~~~I~~~l~ ~r.tr~l:t~~=~
5.25'/8', PC/XT/AT/388/488, Apple. Com- 10 dolaetand5i; Ii nab .fU

mde
Scr1bodl$29.

mod oro , Tandy, Alarl , TI, HP , DEC, elc .ys. _
tems. Anfloppies need regular upke8e· $29. _ll'lH- I jl'lLi""9'SiJ...

IIMi.ljltlA¥iiU'I·.:lf.j AI reported on CBS '80 MINUTES' : How eer-
" •• - '.'--- -- ..... loin electrlcol loads (limply plugs Inlo on

TheaIY ond P'0Cllcol lactl on floppy drivel , disks, oUllel) can slow down - oven stop - wall­
FOC. , formatUng, .cttwar. protocUon. Syltoml de- hour met.f. _ whUe ullng full load al Loads
ICflbod abovo. Invaluable advlco and Ups on how 10 may be connected to any OUIlels In syslem. Also
best • • Ioct. ,"terfaco & uso drlvea and dllb . $19. _eSCflbes meter cree overload dr etc $19

!l,iti4IUaiI 4!i;@i@[c ' . . ' . .
TROJ AK ifORSES. VIRUSES, WqRMS. olc. Extem mognollc Wayl (applied 10 lho moler bolt)
and countermeasure• . Include. dtSkW1th 360K of to .tow down and atop watthour meterawhUedraw­
hackor lext III.. and utllKlol, and logenda\! Ing lui loads.S19

~~U~I~~~ g':~~f ~=~~';~~"a':'. .
met~ and count ermea.ur... How ayltem& are
penetrated . BBS *'vk:e, paHword defeatl , gloe~ How watthour metera wort. calibration. -r ror modes

187' -much mo<olMonuofs + Dish" $39 . ~~~l' ~::e~~~I.:~.?:'.':~:I~~o~r.ii:1fl.w.tq·mggflA:i;@@I. stop molers t1f others . $19.

;:O~::~Ir;a:;;e~~=~~~u~::;~
arature Rangl u t 1KM Pia Inc! d both the Howgas and water meters can be reversed using
CONsiJMER"rFfo~ICS 8nd::,a. or~g~al TOP ca<nmonly ovollablo house hold equlpmenl S19 .
S ECRET VAN ECK doslgnl l S29.

IYMAMM5\!;iij9*jtf lili.
~C~M~d·~~I'~3~~ou~c':.s)'rt':n~~~ad~W~
· secure" clphertext s. Wo rkecJ..oul: exampt .s. R8C~

ommended In tho P'o.llglous COMPUTERS &.
SECURITY. Manual + Disk- $29. ATM crime" abus.s, ...ulnerabIUU., and

• ".•• :~~~Iphy~~!'~~. k~cl;'::.hP1~ =::~Ir~~~~:
UnJque Iy" em that Ny discoura ge. costly 10ft. card counterfeiting. magne llc strIpe, fal•• fr ont.

~~r~k=:1 r;;,0::/~':t N~h'=l::~~ ~\;E~:i~P&i'r,9M,"=~kO~:,It"..l"~d<I~~h:
ment r~ufr.d. Slm;z. an d a utomatic 10 Int taa on I TS. Case histories. law, countennoasurlSl. detail ed
your dlsl rtbutad ooflwore. Can be uled with any lecurtty chockll.~ labe led Inlo,nol pholos, figu,el.
copy·proventlon Iys lem. Monual + Disk· SS9. ATMI contain up 10 $250,000 In coshl $350,000
1a'Il:1R&41"~I1"-;m[C:MATMcrime IP' eo 11m unsotved! $39.

~all Dox lQanr=rem,er:=
and Ihe lpac~lc ways they ore hocked. Ineludes Cardholders, merchantl and banks Iull or S BKllons
ASPEN. MESSAGE CENTER, BIX. EZ, In _I onnuatly bocause 01 trod. card froud. 0 ..
SYDNEY, PHONE MAIL, AUDtX olc. Abl o- ICflbol WOIY known means 01cradl1cord Iraud and
1uI01y required fo<an Ul orl and sysopsl $29 lCa lM. Prolocl yourself I $29.

ltJedjB!:ii:@I!r. ConI & scamsna_ Amortcens 01$100. BIlQan per
crammed. How certutar "Yetemeare vulnerable to yearf The moat comprahensJve lurvtval manual on

~ d~~~!ia::~on~r~~o~:i i"g'l~~hO::: ~~I~~~aJ~ ~=~~~::'~=~.:l:.
eluding Ip aciflc Info. on 30 populor modall) , scan- lio nl . Prolecl you raelfl $29.

~~81o~~arr~~~ ~e~~~~t~~7Salf~~~~~:. ~~:ml~
!racking, ECPA - morel $39.
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Amazing Pocket Reference!
480 pages of tables, maps, formulas, constant & conversions

and it fit in your shirt pocketl ( 3.2" x 5.4" x 0.6", 480 pp.)

7h:~ /UJdet~~ edt tuNe!
• EIec:triclIl • Plumbing' Pipe

~a:::.~~ • Rope-e.ble-Clwin
NEMA_ F_ • SteeI.Metala
WIr8& ShM GUIllI" • Geology

=~rc':.:= •~~V~ ~v~"ntr.'hea
~~CodM • Hardwa,.
F.- & Battery Specs
RFColI WlndIng Data • Surveying' Mapa
~~~urna/1nch • Toola

• AI - Water
• ...~t1va • Material Weights
• Carpentry-<:Onatruction - Computer I Printer
• Chemlatry-Phyalca ~~~
• Math i=~MOP
• Mining' Milling • 3200Conversion
• Money' CUrrency Fae:tore
• Physical Constanta • Welding

• Generallnfo
US&S-Hoidays
SIgno cI the ZOebc
FlOwers cI the Monlho
IvtrNonary N....-

~=~adloCodM
~~~~O~'&.-
st;;'(nlonnallon
ClImate Data cI the US
Time :zor- cI the US
Time :zor- cI the WOfld
Telephone Aft. CodM
WOlfd AIrport EleYationa
~ CreditC8Id Phone ...
AI.- 1-800 Phone ...
Tomperature CorwwIIon
Sound Intonsl1lel
Body Weight VI Height

~~~
F1rewoodComparioono

~
• Detailed Index

Pocket PC Rei
An Incredible shirt pocket size reference
book on IB~ PC's and compatibles. If
you're a PC service man, hacker, hobbiest,
or general user, BUY THIS BOOK 1\1 It
contains a wealth of hard to find information
that took 1000's of hours to collect. 320 pp.
By Thomas J. Glover and Millie M. Young.
3.2' x 5.4" x 0.4"

• MS-OOS$ 5.0 Reference
(142 pages)

• PC Industry Phone Book
with over :1000 main and
tac:hsupport numbersl

• Specs 8lld conllguratlon
Information for OYer 1200
Hard Dl1ves II

• ASCII Codes, PC Error
Codas

• IntemJpts-IOMap-Memory
Map

• 80286 Hard Disk Types

• PrtnterControl Codas e·~=~, Modem $14.95
• And MUCHMORE

TotalPrice Each

Vest Pocket Guide to the National
Electric Code, 1990 Ed. (current)

by Marvin J. Fischer
A convenient reference guide for all people who use
the National Electric Code. 277 pp., 3.3" x 5.S" x O.S".

$14.95

NEW[J:jF

Upgrading & Repairing PC's
by Scott Mueller, et. aI.

A comprehensive guide to PC's, PS2's,
and compatibles, S50 pp., T' x 9"

$34.95

Electronics Pocket Handbook
by Daniel L. Metzger

A remarkable collection of definitions, formulas,
charts, standards, symbols, codes, and conversions.
263 pp., 3.3" x 5.S" x 0.5".

$14.95

LA'I'ESI'
INTELLIGENCE

Descri tion

LATEST INTELUGENCE
Now, for the first time, the meanings of more than 35,000 terms,
phrases, abbreviations, and acronyms used In the intematlonal
intelligence, law enforcement, military, and aeronautics commu­
nities have been compiled Into one convenient, well-indexed vol­
ume. If you have a scanner or shortwave receiver, LATEST
INTEWGENCE, by James E. Tunnell will unlock a world of
listening possibilitiesI

• CaJlslgn Countly Prefix
• 8ea'et5ervlce
• FrequenciesRad Cross Nelwolk .~
• US Military Bases I Frequencies =-
• Cellular Telephona Frequencies =_
• Goodyear Blimp Frequancias
• TV,Audio, CB Frequanclas
• A1rall1tl Countly Codas
• PoIloa 10 8lld 12 Codas
• Are Codas I Frequencies
• Border Patrol Frequanclas
• Repeater Frequencies
• CMI A1rall1t Mar1dngs
• Road Condition Codas
• Mystlc Star Frequencies
• ProWords
• sacur1tyClearance Baslcs
• Countly Codas

Company: _

Sub Total r.-----,----------t
Shipping & Handling (see table at left) 1---------1

Sales tax (CO residents only), add 4.8% of Sub total+S&H r----------l
All payments must be in U.S. funds. ORDER TOTAL L...- --I

Phone:....' ~)I-----------­
Money Order Visa MasterCard Discover Prices SUbject to change without notice.

Exp.Date:__ Signature:, _

Order $ USA Shipping & Handling
$0 to $15.00 $2.00
$15.01 to $30.00 $4.25
$30.01 to $100 $6.00
Canadaorders add $1 to above S&H

Name: _
Address: _
City/State/Zip: _

Payment (circle one): Check
Card #: _

PRIZM Resources, Inc., Dept 966, P.O.Box 557, Morrison, CO 80465
(303) 979-6054 Toll Free Order line (800) 873-7157

CIRCLE 265 ON FREE INFORMATION CARD
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SupelCAD™
Schematic

Entry Software
for the mMPC
& Compatibles

ONLy$9 9 00
0 7402

COMPLETE PA CKAG

* Easy-to-use schematic entry program for circuit
diagrams I* Visable on-screen and pull down menus* Supports popular graphic standards, mice and printers* Powerful editing and drawing commands I* Extensive digital, analog and discrete part libraries I* In-depth, readable instruction manual* Over 100screens ofon-line help information* Software includes part building and netlisting

* Add P.C. board layout software and routing software fon,
only $9900 each

Write or call for FREE demo disk~\I /!!I
M ENTAL AUTO MAT.ON. IN ;;~~

"if ,.::.:-
ORDERS/INFORMATION: I !
Sead check or moaey orders to: Or Call I

Meatal Automation, Inc, I
5415 -136tb Place S.E. (206) 641·2141
BeUevue,~A 98006 .

1- 0000
] Visa & M as t erCar d orders accepted!~

NOW
YOU CAN "SEE"

INVISIBLE FIELDS
AND AVOID THEM

AlphaLab/1272 E. AlamedaAvenue/ SLC, UT 84102
For literatureand information, call (503)621 -9701

Most homes and offices
have hot spots with strong
artificial electro-magnetic
fields, where chronic
exposure may cause
mental or physical problems. Even the EPAnames these
fields as suspected carcinogens. You can reduce your
risk by avoiding these high-field areas.
The TriFle/"" meter detects far moreof these fields than any other
electromagnetic pollution meter. It's the only one that independently
readsACelectricfields,ACmagneticfields,andradiolmicrowaves.l talso
readsfield strengths in all directions simultaneously. Every other meter
thatsells forunder$100readsonlymagneticandonlyinonedirection­
theycan entirelymissa magneticfield unlesspointedcorrectly and are
blindtoradiotmicrowaves andelectricfields,bothofwhichcausebiological
effects.

The TriFle/"" meter readsall threetypesof fields numericallyand with
a SAFElBORDERLlNEIHIGH SCALE,weightedproportional toeffecton
the body. Thresholds are based on epidemiological and laboratory
studies. (While no absolutehazard thresholds have beenestablished,
reduction of re/~tive exposureis prudent.)

The TriFle/"" metercomesready-ta-usewith battery, instructions,and
one-yearlimitedwarranty. The cost is $144 postpaid.

Cat. No.DM-5

Price BIowoutl

$'
CaL No. LPPS

I.owest Price
EYes'l

~ i$'

Holography Kit (requires laser) $62.00
1 roW He-Ne tube (95" x 1.25" diam.) .•. . $15.00
Power Supply for above tube (req. 9 vdc) $37.00
20-35 roW He-Ne, TEMoo, linearpolar $995.00

CIRCLE 253 ON FREE INFORMATION CARD

Thanks to technologic al breakthroughs in laser miniaturization and
the increasing delllllDd for suchcompoocnts, we DOW have the most
economical, quali ty, laser diode system ever .

5mW Visible Laser Diode Module

SPECIFICAnONS

Output power after lens adjustable 0.1 to 4.5mW
Wavelength 670 nm
Beam Diameter 1.25 in. @ 60ft . typical

adjustable focus!
Input Power 2.7 - 5.0 vdc @ 60mA typical
Dimensions 1.5 in. x 7/16 in diameter
Polarization linear, up to 375 :1

Wide Rangeof Applications
* Pointer / Gun Sights * Project Building
* Light Shows * Surveying Systems
* Medical Equipment * Educational Equipment
* Alignment Sytems * Holography

Laser Pen
This laser po inter incorporates a 5 milliwatt 670 DID laser
diode with a glass anti-reflective coated collimating lens. This
gives its user the highest output power allowed by the FDA.
No onewill need to aquint to !ICC thespot from this pointer!

• Solid State Reliability
• Bn,ht (4.5mW)
• Uses 2 AAA batt. (incl.)
• I Year Limited Wamnty
• Safe- CoIqllics with all

FDA laser safety
regulations.

FREECATALOG

Midwest Laser Products
P.O. Box 2187 Bridgeview, IL 60455 (708)460-9595
Fax # (708) 430-9280 Poll our fax for 10 page catalog.
All products come with a 10 day sat isfaction guarantee and 90 day
warranty against defect s. Please include $7.00 for shipping and
hand1i.ng. IL Res. include 7% sales tax. C.OD. orden add $3.00

60A30



PC BASED OSCILLOSCOPES OUTPERFORM
STAND-ALONES IN COSTANDFEATURES

CHASE SCIENTIFIC
INTRODUCES

3 NEW PC-SCOPES

ByStaffWriler •
Chase Scientific Company has

currently introduced 3 new PC based
Digital Storage Osci Ioscope boards
with useful bandwidths of 20, 40, and
60 MHz, and is expecting a 100MHz
version by the end of the year. Each
scope iscompletely self-contained on a
siIgItI mitJ..6ize (107 add-on board
atprices that will make the competition
cry.

These boards have completely
independent vertical channels, each
with their own 25 or 40 megasample
lsec8-B~ NOconverter, 8K132K static
ram, and 10 vertical gain settings (in
1,2,5 steps) standard. This gives you
the same high performance whether
you are using one channel by~If or
multiple channels simultaneously - not
a common feature amoung other add­
ons. Also, inadd~n to 27 timebase
settings (in 1,2,5 steps), there isa user
programmable mode for sweeps as
slow as 1yearldiY.

Post and Pre-Triggering is
available for time reconstructed
waveforms as well as one-shot
waveforms due to the board's abifrty to
use random inltHfeaved samping
down to250ps.

These PC based scopes are
designed w~ the latest in Surface
Mount Tedtnology, providing more
performance and features than any
other board ~ size on the market
today.

SPECIAL FEATURES:
Upto 40 Megasamp esIsec one-shot digitizing rate.
8KWords/Channel standard (32K optional).
Plotto any Epson or HPlaserJet compatible printer.
Macro language for Automated Testing.
Store and Retrieve WaveForms from Disk.
Built-in Functions include Ave,Freq,TR,TF,PW,Env,FFT
Professional Scope Software works with virtually all
CGA, EGA, VGA, or Hercules compatible monitors.

UEJlTICIU. IIlRIZllltAL UlIIIIIII tRIGGER aJRSORS StoRE PRINt SEtUP
Heasure 00ItMter Probes .Dis play Fourier Macros Diag Other

on • OFF AUE IJ til GLlJl • IJ.IJIJ U Mar zs ,1m
012 • OFF 18:2'3: IPHlilt" . OFF

~ ~
-

I /' -:
DS2 • -1.5 -. V -. It /

/ /
aAUE • IJ

~V ~ /.EIIU • IJ

.PtS· 5IJIJ
VECTOR· III

IJIJJlU\Y-OFF

IBIWJ I'" 2nsl point IlJ1Jns)~iu

F1 • HenuHelp < to Chanlfe Header Roll Press 'lNS" ) ESC • EXIt

Actual Output from HP LaserJet lIP at 150dpi

COMPARISON CHART OF CHASE SCIENTIFIC PC-OSCILLOSCOPES

FOR INFORMATION PACKAGE CAll 1-800-866-7899, FAX (408) 479-8572
ORWRITE TO CHASE SCIENTIFIC, 7960-8 SOQUEL DRIVE, SUITE 191, APTOS, CA95003

MODELl

PIUCE (probesDOt incl.) \

BANDWIDm
Rcpetatil'C (-3dB)
Singlc-Shot (SampleRatel4)

MAXIMUM DlGIT11JNG ItATE
(Two-Clwmcl Simultaneous)

NUMBER OF CHANNELS
TIMEBASERANGE••
MAXIMUM TIMERESOLUTION
VERTICAL RESOLUTION
MEMORY (SlaDdard)···

• = Available4th Qtr 92
•• =Scncu displaycan zoomup to lOX

••• = 32Koptionavailable

CSlOO-40· CS60-25 CS4O-25 CS2o-25

$795 $695 $595 $495

lOOMlh 60MIh 40MIh 20MIh
IOMlh 6.2M1h 6.2M1h 6.2M1h

40MJhcc 2SMJhcc 2SMJhcc 2SMJhcc
- - - - -- 2 (+ I extemaI trislFJcoable) - -
2Oos-2 lICCIdiv SOns-2l1CC1div SOns-2 lICCIdiv SOns-2l1CC1div
2SOps 400ps 400ps IDS

+/- 0.4'1> (8-BitAID) --
8Kwords 8Kwords 8Kwords 8Kwords

11 SCOpeS have 10mV/div - 10V/div input
sitivity in 1,2,5 steps (20pF,lMolun)
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Earn up to
$30 an hour

-. and -more!

~
d -~. ~o<gl:ll.Ki5~~nill
1 .; -::::;\ .Learn athome inspare time.

--,-::ifr 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
costl GUARANTEED PASS-You get your
FCC License or money refunded. Send for
FREE facts now. MAIL COUPON TODAY!

r----------~-----------,
I commdnD PRODUCTiOnS I
I FCC LICENSE TRAINING, Dept. 210 I
I P.O. Box 2824, San Francisco, CA 94126 :
: Please rush FREE details immediately! I

I NAME I
I ADDRESS I
I CITY STATE ZIP I
L ~ J

60A32

LEARN THE SECRETS OF HOW TO FIX
ELECTRONIC EQUIPMENT FASTER ON OUR

REPAIR TECHNIQUES ON VIDEOTAPE
YOUR SATISFACTION GUARANTEED

Learn our techniques and make more money repa iring electronic
equ ipment. These tapes are packed with much practical information
that will save enough of your valuable time to quickly pay for the tapes.

Learn from an expert what fails, why it fails , how to find it faster, and
how to fix it faster.

Much of this information is available nowhere else .
These tapes start at the beginning for beginners, but cover each

subject so thoroughly that even old pros wi ll learn valuable new
techniques and skills.

The material in these video tapes is the same material that we have
presented in classes that have been taughtforthe local college, busi­
nesses, and industrial maintenance departments. You will find very
little of the information presented on most ofthese tapes in textbooks
or in any courses that you have taken elsewhere. Most of the material
is original. We show what fails , all of the ways that the various com­
ponents fail, how to recognize the failures, and how to test and locate
the failures. We also show how to repair and make improvements
where appropriate to give a reliable repa ir.

Send payment with order and we will pay shipping. Order any five
tapes or more and get 5% discount, order any 10 or more tapes and
get a 10% discount, order any 15 tapes or more and get a 15% dis­
count. ORDER NOW!
How to use a Voltmeter (1 hr. 51 min.) $39.95
How to use a logic probe and logic pulser $39.95
All about resistors and their failure modes (1 hr.) $39.95
All about capacitors and their failure modes (1 hr. 28 min.) $39.95
All about Inductors and their failure modes, Part I. Includes

inductors, transformers, fly backs, pinball colis, solenoids $39 .95
All about inductors and their failure modes, Part II. Includes

magnetic clutches, relays of all types, otherdevices (58 min.) ..... $39.95
All about diodes and their failure modes. Includes rectifiers,

SCR's, Zeners, trlacs, LED's (55 min.) $39 .95
All about transistor failure modes (56 min.) $39.95
How to solder like a pro - with lots of time saving circuit board

repair techniques, Including some of the fastest ways to
change IC's you ever saw (1 hr. 30 min.) $39.95

All about electrical contacts, connectors, connections and their
failure modes, common and uncommon problems, symptoms,
good cures '.. $39 .95

How to use the oscilloscope (to track down digital failures) $39.95
How to read schematics and use them for troubleshooting, Part I.

Covers monitors, how to find monitor problems with wiring
diagrams, gives symptoms, where to look, covers both raster
scan and X-Y monitors (56 min.) $39 .95

How to troubleshoot digital Integrated circuits - Includes micro­
processors, what goes wrong and how to find It, how to use the
best literature on IC's and where to get it (1 hr. 45 min.) $39 .95

How to select and hire the best electronic technician. It takes
one to know one, and believe us, they are not all created
equally excellent. This tape will save management and you
a lot of grief If It keeps them from hiring a dud $39.95

The best money making ideas I know. (For anyone contemplating
getting Into the amusement or arcade business - Shows how
to do It right the first time.) (56 min.) $39.95

Video game Repairs (for arcade games). (36 min.) $39.95
Pinball Repairs (for arcade games). (44 min.) $39.95
Vldeogame monitor repairs and adjustments

(for arcade games) . (31 min.) $39.95

OUR NEWEST TAPES

Job opportunities and money making opportunities
In electronics. (45 min.) $39.95

Pinball Theory (for arcade games). (1 hr. 29 min.) $39.95
Vldeogame Theory (for arcade games). (1 hr. 12 mln.) $39.95
Troubleshooting and locating component failures. (1 hr. 10 min.) $39.95
P:lwer Supplies - Linear and Switching. (42 min.) $39.95

VIDEO REPAIR SCHOOL
P. O. BOX 813 - RE
SELMER, TN 38375 (601) 287-1594

CIRCLE 279ON FREE INFORMATION CARD
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* * * OAK * * *
CO MBO 110.00
RTC56 115.00
RKDM 400 115.00
KNI 2 PAN 55.00

All products come with One YearWarranty. except for
refurbished items. which come with a 90 Day Warranty.
All returns are subject to a 15% to 25% restocking fee.
Orders called in by 2:00 shipped same day in most cases.

* * * ZENITH * * *
Z-TAC 200.00

Add $40 per unit for flash .

* * * HAMLIN * * *
COMBO 110.00
CR 6600 120.00
PAN 55.00

* * SCIENTIFIC AT LANTA * *
SA COMBO 115.00
SA 8536 CALL
SA 8550 CA L L
SA 8580-8595 CALL
SA-P.ANS 60.00

MON - SAT

* * * TOCOM * * *
TOCOM COMBO 175.00
5503A CA LL
5504 CA LL
5503- VIP CA LL
5507 CA LL

To Plac e An Order Call 904-625-9545

S U N COAST HOURS:

* * * PIONE ER * * *
PIO PLUS COMBO 115.00
PIO 5135 CALL
PIO 6 110 CALL

PANS ONLY
PIO PLUS 60.00

NO REFUN DS ON SHIPPING CHA RGES . CAS H OR MONEY ORDERS. SORRY. NO CHECKS .
It is not the intent of Sun Coas t Di t. of Silver Spring.s ( 0 defraud any pay T V operator and we will not ~~ist any company or individual in doing the same .

* * * J ERROLD * * *
TVT-G-COMBO 115.00
DPV 7 XXX CALL
DPBB 7 XXX CALL

PANS ONLY
TB·$60 FTB -$60 TBD·$60 TVT-$60

A ll combos come w it h 83 channel convert.

* "* * LOOK * * *
We will matc h or beat anyone 's prices who is adve rtising
in this issue of Radio Electronics with the same warranty

on items listed in this ad.
We ship UPS & Federal Express

CIRCLE 221 ON FREE INFORMATION CARD
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The Electronics Lab
in a Computer!

Testing an analog three­
stage amplifier with the
simulated oscilloscope.

CIRCLE 247 ON FREE INFORMATION CARD



Building and testingcircuits isfastand
easywithElectronics Workbench.
Just click-and-drag with a mouseto
add parts,run wires, and adjust
instruments. The traceson the
simulated instrumentsare.the same as
you'd geton real equipment.

Electronics Workbench reallyisan
electronics lab in a computer. It's ideal
for learningaboutelectronics,

. ' ; d . Testing a gate impiementatioll of th,'ee diffel'entJlip-flops.
exp_enmentingf_aru ....pmtQ1¥Plug'- -A ~ ";;f
circuits. ~'Electronics Work~hch is pregy amazing."

- JerryPourne//e, Ph.D., InfoWorld

Includes :

• AnalogModule withpassive andactive
components including transistors, diodes, and
op-amps; a function generator, an oscilloscope,
amultimeter anda Bode plotter,

• DigitalModule withgates, flip-flops, adders,
awordgenerator, amultimeter, a logic analyzer
andaunique logic Simplifier,

". .. Electronics Workbench is a marvelous
learning and teaching tool for the study of
electronics."

- Art Salsberg, Editor-in-Chief,
Modern Electronics Magazine

"Building a circuit is simple and intuitive."
- JeffHoltzman, Computer Editor,
Radio-Electronics Magazine

DOS Professional Version - $299
Macintosh Version - $199

ElectrOniCS
workbench

~ .­
~-

(416) 361-0333
Interactive Image Technologies Ltd.
908 Niagara Falls Boulevard,
North Tonawanda,
NY 14120-2060
Fax (416) 368-5799

\

~.
~~
INTERACTIVE

Electronics WorkbenchProfessional Version runson any IBMATor PS/2 or true compatible with 640 KB RAM; Microsoft<ompatibiemouse; EGA/VGA graphics; hard disk; MS-DOS 3.0 or later.
Monochrome version also available. MacintoshVersion (monochrome only) runs on Macintosh Plusor greater. All trademarksIre the property of their respective owners.
Prices are in US dollars. Offer valid in the USA and Canada only.

CIRCLE 247 ON FREE INFORMATION CARD
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Wind Generators
Generator Rewinding
Welder Plans
Electric Scooters
It's ba ck! Th e LeJ ay ma nua l origina lly publish ed in
the 194 0's is now back in pr int with e ven more p lans
than before . Th is manu al is now a complete co llec -
tion of LeJay's p lans and general information on
6 . 12 . 24 . 3 2 volt wind generators . generator re o
winding and reb uild ing . propeller build ing . battery
po wer ed spot we lders . braisi ng welders . so lder­
ing iro ns . fen cers . scooters and bicycle s , DC rno­
tors . 1 10v we lders . spot we lde rs , ge ne rato r we l­
der s . insect exte rminators , geiger co unte rs. light
plants . and m uc h . mu ch more! Written for the
co m mon perso n to un derstand . this manua l is a

l
' . must to have for its educationa l va lue a lone!!

--,~

T o order send check or m o ne y order fo r $ 14.95
p lus $2 s hipp in g a nd handling

($4 ship ping and hand ling o ut side USA and Canada ) to:

LJM Inc., P,O, Box 174, Dept. R, Lake City, MN 55041

DC/CAD
introducing...

Features the following powerfu l algorithm & capability:

• Rip - up and Retry

• Pre- routing of SMT components

• Real-Time via minimization

Super High Density Router
(Complete with Schematic & PCB EDITOR)

THE TERMINATOR

* PCB LAYOUT SERVICE AT LOW COST *

• Real-Time clean up passes

• User defined strategies

• Window 3.0 capab ility as DOS Task

• l-mil Autop lacer and Autopanning

• Two-way Gerber and DXF

• Automatic Ground Plane wi Cross-Hatching

• Complete wi Schematic & Dolly Libraries

• Optional simulation capability & protected mode for 386 users

MARK V ELECTRONICS INC IN CA 1-800 -521-MARK (orde rs only)
, • OUTSIDE CA 1-800-423-FIVE (orders only)

ORDER BY FAX (213) 888-6868
Competitive Prices * Fast Shipping Since 1985 CATALOG & INFOR MATION (213) 888-8988

We provide transtormers fo ~

most our Mark V ampl ifien
kits.

Frequency response: 20Hzto 20 KHz· Total
harmonic distortion: < 0.1% - Power output.
60Wper channel Into 4 ohm load ' 33Wper
channelinto8ohmload- tnputsenstttvity;Mic
10mv' Hi380mv' Lo640mv ' Signaltonoise
rano:Better than70 db- Power consumption:
100w.DlmenSlon360mm x75mmx200mm

Frequency response: 20 Hz 10 20KHz ' Total
harmonic distortion. Front channel: 0.05%.
Rear chartnel : Lessthan 0 .25~, • Input signal
voltage:0.1 to 3.5V• Output: Front channel:
0.1to3 ~5V ' Output: Frontchannel:0.1to3.5V
• Rear channel: 6.6V • Delay time: 5 1050
milliseconds - tnput impedance:47 K•Power
requirements: 100-120VAC. 60Hz - Dirnen­
sioos:142' wlde. 4.82' deep. 2.1' high

SOW• SOW STEREO POWER AMPLIFIER (WITH MIC. INPUT)
SM-302 ......*

CompleteKit: $80.00
As"mbled& T. Sl. d: 195.00

Rack Mount MetalCabinets
with aluminium panel are
suitableformanyprojectsand
most of our kits .

....,... ~

: & , -:

PowerOUiput: 120WPeak muse poweroutput
per channel.Input SensrtlVrty: Tape300mv,
Aux300 mv, PhorlO 3 mv, MIC3 my. Tone
control range: Trebie± 8 dB. Bass i 8 dB.
FrequencyResponse:20Hzto 20 Khz. Power
ReqUirements: 110 VAC. 220VAC. 50150 Hz
12to t 6VOC D,meSions: 272x208xSO mm
10518x 8118x 31/8 Inch.

Power output.:80 watts per channel IOta 8
ohms Total harmonic distortion: Less than
0.05% at rated power. lntermcdutation dis­
tomon: Less than 0,05% at rated power Fre­
quencyresponse: DCto 200KHz. ·Odb. ·3dB.

1wattPowerrequirements:30VACx 2C 6
amp. May useMarkVmodel001transformer
P.C. Board: 8~1I2'xS·x1·118· HeatSink: 5 ~ 118'
x 2·518' x 3'(Each)

120W + 120W AC IDC STEREO HI·FI & PRE·AMP.
SM·720 ......*

PowerOutput 120wanseacnchannelInto 4
ohmload 72wattseach cnanneimtoaohm
load FreQuencyreseonse 10to20Khz Tolal
nemcnc mstortron: l ess than ,01% Tone
control Bass:;!; 12dB Mid :t acs HIQh' :!:
aes 5enSilMty. Phonoinput. 3mvlOto47K ..
ure . 3 v mto47 K SlQnal to nose rauo 86 •
dB Power requuement DC. :t 40VOC at 3 2
A.8ohmload DC. e 40 VOCat5 4A 40hm
load AC. 28VAC·O~28VAC " 6 5 Awon 8 Complet. Kit:183.00
=~~C.28VAC'O'28VAC 't1 0 8Awnn ...... mbl.d & Tested: 198.00

Poweroutput: 300WInto 4 ohms(0.1%
THO). 200WInto 8 ohms (0.02'/, THO).'
Frequency Response: 10Hz ~ 20 KHz. •
Total Harmonic Distortion Less than
0.03% ' Input SenSlt"ity andimpedance
at \ KHz. IV47ku. • Load Impedance: 4
-tsonms -Power Requirements: :: 55to
± 65VDC8A' (Each Channel) ' Dlmen ~

sions: 287 x 205x 60 mm.

KIt: $63.92

, "

• T.H D.:LessThan0~001% ' Poweroutput
120 wattsinto 8 ohms RMS' Frequency
response: 8 Hzto 20KHz. + 0~0.4 dB2.8
Hzto 65 KHz. ' 0·3dB• Senslllvlty: 1V •
Powerrequuernents:55VOC C 3 amps.
MayuseMarkVModel003Transformer.

mm~ m_~

Assembled & Tested: $35.00 Assembled & Tested: S59.n

120W + 120W LOW TIM PRE·MAIN STEREO AMP .
TA·800MKII ......

~ "M~ indicates the level of difficulty In the assembling of our Products. A Beginner AA Intermediate AAA Advanced * Fully Assembled
~' . ' ''7z Special offer will be given to the purchase of Amplifier + Metal Cabinet + Power Transfo rmer:
z New~
~ 300W MOSFET AUDIO MONO POWER AMPLIFIER l DOW + 1DOW NEWCLASS A DCSTEREO PREAND MAIN AMP VIDEO/AUDIO SURROUND SOUND PROCESSOR

AF.3 ......... TA-1 SOO ......... Power output 80wattsper channel "10 8 corns SM.333 ...... *
100wansperctlannellnto4ohms· TOUtl t\arfTlOO C
c.stcrucn less than0,03% Frequencyresponse
Aux input,5 to 50.000Hz+ 02dB -2 dB - Pre­
Quencyresponse Power amplifiersecnon DC 10
200KHz- Sensrtrvity Pbono. 2 5 mV 47 KAux
15QmV04 7KMc 6mVOIOKOulpul T,pel50
mV 47 KPreamp tV C 600 ohms · POYff r
transformer. 26V to 32V ACx 2 0 6 A (MarkV

Kit: 113.10 MIXleI 001 ) ' PC Board[hmens",ns 105' ,6 13' CompleteKit: 113.00

Assembled & Tested: $9S.81 ~~~~;~~,~~~I~~S1 ~; ~r~~x1~~~ach} UstraC Il: Assembled& Tested: SIS.00

SOW+ SOWPURE DC STEREO MAIN POWER AMPLIFIER
TA -802 ......

WfJ olCCt.'P! mapt e ,ectl C,1f(1s Mone y Otck'l' !o Ctwc k!j,,1nd eo 0 IL'e IS $6 SO Lt n-num 0'00f IS $2000 We !th'4) by UPSoround rl'15"dcUS 1m", $4 001,100 !>hp by US ma l BUSiness & Showroom hours (PaClhc Time )

OUlc;O,.o US P.I",l"'~cal lou' Scll"'de'P-lllmet'I ICW()l'def50'0'l.'f2bs ()f'l()l'( gncwck.,s At a~~I.omb!f>du~I~h..1vuaJOd.lyr. waffantv . Qu.] l l y cw Vo:un-ed scounl i1 v,l l<lb e upot"l ' t.~1 · Rt.·sO "f1lS Man lhru Fn 930 am 105 00 pm
ot CA P'e, l~(' ddd ~l'e!. l.h 8:-5- • PtpP.I«J "'dt', tor l,l~ll" ShprTl('fll Pr tCt'50 ,If, , SUbJt'C110 Ch.lngl' W.1N:lu1 prlOt naco.' W,' are no! .(~bIe lor fypOQr,thc..11 ('trOIs. Sall000aml0500pm

MARK V ELECTRONICS. INC. - 8019 E. Slauson Ave, Montebello, CA 90640 ~ a g]
CIRCLE 287 ON FREE INFORMATION CARD
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BRiGHf ~-..- STROBE
ORANGE ~ 1lJBE &

: T1314 difhmj 8ls, llIlI'9! LID.~~~:C
G2554 10/$100 I ~ ~ ligltl. Sile: 1.5'.

l00/$goo 1000/$70 G936 $1 39

Great for making high QUIllily PC boards. 24KHZ ULTRASONIC INFRARED
Ilese are stand<rd glass epoxy double TRANSDUCER ~ETECTORS

sided copper cl<Kl blanks. Size is an Hiltl WiX1 ultrasonic Brcm rliW !lime asssTtly with
iraedible 12'x12'. E<rl1 Parel islarge Ir1lIlsQms klr use n 4 gokl case smsiliw
enoughl tomake many smaliel' PC boards. il corlrols It: lim10is m 4 gokl case
ASuper Value. ~951 $150 SEflSiliYe emilllJs.

G2869 $2 00 100 / $12500 G911 $1 00

~
INVERTER

, TRANSFORMER
Corr.e1s W or 12 VOC to

ow wIllfl used will a 555 K:
circui (sctmaic irdlKlOO). Grilli for
portlble slrobes, bID li(ji Iiiles. et.

G993 $1 75

SOlAR PANEL wrrn
MINI-FAN .

C2873 $21 95

COMBO lV/VCR SUPER TRANSFORMER
REMOTE Ore of the most useful hea-.y <tiy lJarlsformers we haw~

......-:"'===::>'1 Hen! hekl remoil seen. Great for various power SlWlies, bcilefy charges,
made by Zen~h nicad 1JJi:k char!JJS, It:. PrilTlilY strrlard 1'lf.NAC. Soc- .l"'WI"!tt!M1'
We just got~ orrlries ere as foliait's: \Iki~ leads 111VCT 1 CIIll, blue .
in and have no leads 2llVCT 2CITlp, roo leads 1bVCT 2a~. You get all ttree socorm:leS on one
other info except lrcrlsklrmer. FealiJes copplJ shiekling arOllll wmings, hea-.y liiy Icrnilalions ,--_-.J
tta1heyhaYealNi em compcK:t~ 25/16" x1 7/fr x21/ff.~ iClTle type with lTlOlIiilg holes. Great combiration of one of 0Il14VOC
scratches on the G2713 $5

00
110ma solar pnl(6"x12j m asmall

case. As is. LOW COST PIEZOfll'.C11UC ~ mini-fan that operates when sunshine
G2555 TONE AlBUS "" ~ slrikes the panel. You connect1tl! M to

$1 00 Iwry plaslic case pie2Deledric tone aI81s prOllal the panel with any wires you choose to
a 100:1 tone wIllfl12VDC is applied, tlcNIewr they use. SlIDaI Combirmon Vale.
CiI1 M1 prcxb:e a tone at 3VOC. Size betNem G2935 ~
mOlJiing eas1 1fl' mdiclnellJ of 1Il[ is1 1/4'. With long wi'e leads.

INEXPENSIVE GEIGER
COUNTER KIT

Probably the lowest priced Geiger Courier kit
avai~1e in the world today! FeallJes sensitiw
thi'l wallOO GeiglJ MuelieI' tube and speaIar that
001[5 elm in proportion to the radiai60 le\el.
Deteds Bela m Gcrm1a rays. Operates from one
W biilEry (rxi
incll.mJ). Q11y ~
3' x1.88' ...;:.... r;J

C6447 &> ¢7, k.>t.;;J
$399 5 ~O <>

. 120VAC 3 CHANNEL
COlOR ORGAN KIT

Very popular 3 daTlel color orgcrl causes Iijt;
of yotI choill (~ to 200 watts PEJ ctJarmI) to
flash to the bElli nl frequency of YO.lJ 1TJJSic.
Connects to stereo speaker and operates from

0J
~ standard 120

Q VAC. Board

A ..10 10.)0 ...0. ~: 3' x5'.

~~

This isone of the most useful ki1s tohaw erOllll! FealiJes
wriable WiX1 from 0 -12VDC fileroo at ~ to1CITlp. Uses
IC wllage regJlcior nl hea-.y liiytranskllmet'. Also mliJes
roo, yelll7« and lJeen LEOs that gll7« it differert Olipul
wllages to sl1OI¥ approxi~ WiX1 wllage - no reed for
mEiers. Oper;tes from s1andcrd 1'If.NAC, nl is lJllli for
JX7Mlfilg pro~, cak:ulciors, radios, • pla)ers, lie.Size
of boird:5' x2.75'.

C5177

CIRCLE 241 ON FREE INFORMATION CARD
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INDUCTOCAD II
DESIGN YOUR OWN MAGNETICS FOR

SWITCHING POWER SUPPLIES
Design your own power inductorsI Easy10 US< software allows qui<:l< accurate designs.
Includes databases for Ferrites, powdered Iron, Mpp. Kooljl, E. pot and toroid cores.
Calculates number of wire turns around core, to Ilux swmg, copper losses, temperature rise
and 001< losses, etc, Works with window likescreens on a PC. For delOO di; 1.: send 52,
refimdable towards purcbase.

Part No. ICAD5200 (5~. ·disk) or ICAD3200 (3Wdi!ks) $139.95
POWDERED IRON TOROID CORES

Miao'metals 52 material -Good power inductor cores @ I ooKHL All of these cores are
supported by INDUCTOCAD II. CaDor write for our CaraJog.Try our power core selection
package. 6 pairs of the most useful cores you can tum into mductors. These cores are good
from power levels ofloomW 10 100Watts. Out er diameler from 0.265" to 1.3'
Power core selection package PartNo, P<'SPS206 $12.95
TOROIDAL POWER TRANSFORMERS

Low external field. Excellent regulation @ 10% from no load to full load.
Ideal for construction of CAR BAITERY ELIMrNATOR.

SWITCHING POWER SUPPLY KITS
Kits include: AUcomponents, PC board, Heat sink. Schematic, Assembly drawing,lnductor
design, Assemb ly instructions , Test procedure. Complete board dimc:nsions 3.3" 2.3" 1.3'
Typical efficiency>80%, Add a DC input Iilter to your boards for lower input OOlSC. ThISis
essential tor Aud io and Anal og app lications .
IX; filter PartNo, FDCL NSP3 56.00

HOW TO ORDER:
Check or money order. Please no COD's. CA residents add applicable sale tax. Min order
510.00 excluding handling charge, Under 520.00, 53 handling charge, Normal UPS freight
charges apply, overrugbt extra charge, No shipment to PO boxes. Prices subject 10 change
wtthout notice, A full copy of condi tions of saleupon written request.

Send orders to: THE POWERHOUSE
801 W. EI Camino Real Suite #268

Mt. View, CA 94040
Call (415) 964 2428 Fax (415) 969 9581

UPS Fneght charges: Ground 55.00, Second Day 58.00, Next Day SI5 ,00.
Demodisks sh ipped b) ' s tandard post . N/C.

Input O u tp u t Price s Part No.

8 -40VD C 5 V 13 A 3 7 .95 K I PS0503

8-40VD C 5V 15 A 39.9S KIPS0505

lS - 40VD C 1 2 V / 3 A 37 .95 K IPS l203

I S- 4 0 V D C 12 V / S A 39.9S K IPSl20S

1 7- 4 0 V D C 1 3. 8 V / 3 A 37.9S KIPS l303

1 7 - 4 0 V D C 1 3 . 8 V / S A 39 .95 KIPS I305

1 8 - 4 0 V D C 1 5 V / 3 A 37.95 K I PS l503

18 - 4 0 VD C IS V / 5 A 39 .95 K.I P SI S 05

Primary
1>, Output

Ik igh t Width Price $ Part No.after Reet.

11 5VAC 15V/5A 3.8 " 1.7" 46 .95 TRO NI505

115VAC 15V/lOA 4 .5 " 2.8" . 72.50 TRONI5 10

115VAC 15V/14A 5.2 " 2.4" 79 .25 TRONl5 14
Toroidal trausformen for kits below. Allows 85-132 VAC operation of the kit regulators,
E....llal· Add an AC inpu t filter and diode pacI.:to adapt Power Supply kit to transformer .
AC filter and diode pacI.: PartNo. FACfRSP9 SI 1.95

Primary VA Matches kit Part No . Price $ Part No.

120/240 36 KlPS0503/Kl PS0505 38.95 TRONPK.36

120/240 45 KlPS1203/KlPS1303 41.50 TRONPK45

120/240 75 KLPS I205/1305/1503 46.95 TRONPK75

120/240 90 KlPS1505 49 .50 TRONPK90

HE
~,

P<DVV"ERHID'USE
Power Conversion Software and Com nents

or mail coupon today!

1-800-537-0589

Only requirement. That you possess average
mechanical ability and a desire to learn

WORK FROM HOME-EARN $85 HR!
-NO EXPERIENCE NECESSA R Y-

With the tens of million of VCRs and
Camcorders in use, there currently is
a serious shorta2e of trained techs
to perform cleaning and repair jobs on
these popular devices... Learn
how you can start your
own highly profitable,
Home-Based
video servicing
business...
And since
up to 95%
of all VCR and
Camcorder malfunc­
tions are due to a
simple mechanical or
electro-mechanical
failure, you need not
spend months or even
years of complicated study before starting paid,
professional serv ice wor k!
Let Viejo's Training Program show you how!

I VIEJO PUBLICATIONS, INC.
: 4470-107 Sunset Blvd" Suite 600

Los Angeles, CA 90027
II Yes! Rush me your FREE QPPORTUNITY KIT tcx:Iay!

~ I (Checkappropriate box)
~ 0 VCR Repair
:u I 0 Camcorder Repair
~I 0 Adva nced VCR Repair
ij}1 0 Fax Machine Repair
(/)1
~ Name, _
ZOI Address _
.~ I City/State Zip, _
elu De~.RE
~L ~
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V isit Our
Retail Store
M-F 9 - 6

Sat. 10-3

TTY TRANS CEIVER BOARD
With assembly lnstruction booklet. Convert ASCII
terminal or computer into ham or shortwave
AFSK RTTY . $9.95 each

RARE SURPLUS
FIND!
6ALS Vacuum Tu bes
from the 50's in original
' Uncle Sam " boxes .

$1.99 each
20,000 Tubes in Stockl

_.'~\~/lj

MINI RELAY ASSORTMENT
5V, 12V , 24V coi ls, unused, tiny to thumb-nail
sizes, mixed. 25 for $9.95

$14.95 each

CHANNEL 3 VIDEO
DEMODULATOR
This modul e (removed from cab le decoder) con­
verts the chann el 3 signal to composite video .
Operates on +12V DC. With documentation.

Two for $9.95

STAINLESS STEEL HARDWARE
Popular sizes used in electro nic work, Assorted.
May contain capscrews, Phillips. Sizes 4-40 and
up. 3 Ibs . $5.99

' 100 GAUSS
CRESCENT

MAGNET C=JShown approx. 75%
size.

6 for $9.95

HAMLIN MODEL •
MCC 3000-3
36 ch annel , c hannel 3
output. Used , wo rking
cond ition .

14-DAY
PROGRAMMABLE
ELECTRONIC
TIMER
Originally used to control a sate llite rece iver
through its IR port at a distance of up to 23 feet.
TIme on/off for eight dis tinct events. Modify it for
your needs or dismant le it for parts . Program­
mable with a 2732 EPROM in a removable ' per­
sonality" module, the unit may be mod ified to
control any IR remote controlled device through
its IR port .Contains Z8 CPU,clock display and as­
soci ated parts. Operates from 9 VDC 500 mA wall
transformer which is included. BRAND NEW I

$19.95 each

.- - .,- .;... \". . . '.,
• - •. ""'''r · e-

I
;_ 'tl!I .

SOLAR POWERED
FLASHLIGHT KEYCHAIN

Find that keyhole at nightl
$4.95 each

ATARI2600 TRACKBALL
Also works with Commodore computers. Smooth
ball beari ng action . Cab le wi th DB9 connector in­
ciuded. (Dealer pricing available.) $9.95

ATARI5200
TRACK BALL CONTROLLER
Use as-is or dismantle for a treasure trove of
goodies such as: HEAVY snooker ball ; 5 ball
bearings; 2 opt ical encoder wheels . ICs are
CD4011 ,CD4013,CD4030, CD4538 and CA339 .
Also 34 resistors, caps, 3 diode s and one transis­
tor. New . unused. $12.95

2C39 VACUUM TUBE
$49.95 each

50 Lb. CARE PACKAGE
Surplus good ies from Silicon Valle y. Th is is not
junk, just material we 've acqui red in quantities
too small to catalog: electronic and mechanical
subassemblies for every1hing from robots to
rockets. Assortments may include IC's, caps,
connectors, bearings, diodes, hardware, circuit
boards, cables. Weird and wonderful stuff . We
often get re-orders, so we assume mostfolks are
happy with the assortments we send .

50 Ibs $49 .95

General Electric 10 KVA
ISOLATION TRANSFORMER
Strappable for 2:1, 1:2 or 1:1. 110/220/480V in
and.out. G.E. model 912284006. $195.00

General Electric 5 KVA
ISOLATION TRANSFORMER
240 or 480 VAC inputs, 120 or 240 VAC outputs .
G.E. model 9122Y4311 . $95.00

OTHER MODELS IN STOCKI

SILICON VALLEY "GOLD"
Over 50 pounds of printed circuit boards from
computers, monitors, modems, test , RF and
microwave equipment, all stuffed with good ies
such as toro ids, IC's , switches , socke ts, connec ­
tors , oscillators, crystals , transistors, diodes ,
varactors, varistors , etc. A gold mine of usable
parts . . 50 Lbs. for $49.95

50 WATT
SWITCHER
115/230 VAC inpu t. Outputs: +5V @ 4A; + 12V @
2A ; -12V @ 0.2A. Sm all size, approx. 6' x 4' x 1' .

$14.95 each

2300 Zanker Road • San Jose, CA 95131
ALLTRONICS

MOTOROLA
68000

10 MHz CPU with
socket.

$7.95 each

VISA - MC - AMEX cards accepted. Minimum order $15.DO.Califomia residents add 8.25% sales tax. Shipping additional on all orders.

Phone (408) 943-9773 • Fax (408) 943-9776

When in Reno, Nevada

V is i t

ASCII Electronics

030992

RESISTOR RIOT
1/8 , 1/4, 1/2 Watt, power, precision , fixed, adjust­
able , etc. Thousands of pieces.

5 Ibs . for $4.95

SAMSUNG
VARACTOR
TUNER ~

Covers TV chan nels 2-83 . Operates on 12 VDC ,
45 MHz output. Spec sheets included.

$14 .95 each

386DX-20 BAR E BONES SYSTEM
Intel 386DX CPU on a-stet motherboard with
Phoenix BIOS , 2 MB RAM , in case with 250W
power supply. New . $219.99

Add-on accessories available .
Call for system quote.

EXTERNAL DRIVE
CASES

For PC's & compatibles.
7.25" x 2.5' x 12 ' .

Brand New
$4.95 each

POWER PINCHER
Now there's an easy, inexpensive way to save
$5 , $10 ... $20 a month or even more on your
home ene rgy bills . Power Pinc her reduces the
energy used by your refrigerator, freezer,washer,
or any other major AC electric motor-driven appli­
ance in your home by as much as 60%. (Li­
censed from NASA under US patent No .
4,052 ,648.)

$19.95 each

BINOCULAR
GLASSES
These sporty looking
glasses are actually 3x30 binoculars with focus
independently adjustable for each eye . Quality
lightweight construction includes two sets of inner
lenses: clear and tinted . At outdoor sporting
events on s.unny days or while surveying a snowy
landscape, the dark glasses can be switched in .
Vo ilal Binocular sunglassesI $7.95

LIQUID
CRYSTAL
SHUTTER!
VARIABLE DENSITY FILTER
0.5" to 0.9" active area. 0% to 23 % transmission.
Operates up to 250 microseconds. Specs in­
cluded. Only $9.95 each

CIRCLE 231 ON FREE INFORMATION CARD
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• Save phone line charges ! • Supports fax. modem .
phone and answeri ng machine from 1 phone lin e
fAlM·SWITCN $119.95
fAl-SWITCH Withoutmodem cconection $89.95

20MHZ CACHE 486SX $549
, 20MHz Intel 80486SX CPU ' 64Kb cache memory
on board (expandable to 256Kb) , Expandable to "
32Mb on-board using 256Kb, 1Mb or 4Mb SIMM?'
(Q)Kbinstalled ) • Includes Intel's "Vacancy" socket
MCT·M486Sl $549.00
MCT·M486·50 Mini·size 50MHzcoche 486 $1295 .00
MCT·M486·33 Mini'size 33MHzcoche486 . $895.00
MCT-C386-40 Mini·,ize 40MHzcache 386 . $499.95
MCT-C386·33 Mini'size 33MHzcoche 386 . $449.95
MCT·M386·25 Mini·,ize 25MHz386 $349.95
MCT·M386SI·20 Mini·,ize 20MHz386SX $299.95
MCT·M386S1 Mini·, ize 16MHz 386SX $249.95
MCT·M286·16 Mini'size16MHz286 $149.95
MCT·M286·12 Mini·,ize 12MHz286 $129.95
MCT·TURBO·IO Mini·,ize 10/ 4.77MHz 8088 .. $69.95

' CCITI V.42bisIV.32N.22bisIBeIl2 12A & Hayes
AT compa t ible · Asynchrono us I synchronous
PRO·96E $399.95

FAX/MODEM SWITCH

, 240011200/300 baud ' JUst 6.25 x 3.8 x 2 inches
PRO·24ME $89.95

9600 BAUD EXTERNAL MODEM

• Int ern al data modem
• H ayes AT compa ti bili ty
• Incl. ProComm scfrware
MCT·241 $49.95

UPRIGHT CASE

• UIL approved ..
, 110/220V. 50i60Hz . - ...
PS·150 8088 150 watt :': $69.95
PS·2001 8088 200 watt $89.95
PS·200 286/386/486 200 wo tt $89.95
PS·250 286/386/486250 wctt $129.95
PS·300 286/386/486300 wctt $149.95

2400 BAUD EXTERNAL MODEM

POWER SUPPLIES

$9995
• Accommodates std . mot herboa rds

• Mount s 3 flopp y and 4 hard dr ives
, 2 digit LED display
WE·IOOA $99.95
PS·250TW 250W p. supply $129.95
PS·300TW 300Wp. supply $149.95
WE·50 Mini286·,tyle cose $59.95
CASHO Std. 286·'tyle cose $89.95
CASE·120 $199.95
Mini'uprightcose w/200W power ,upply

-
TYPE
DIP
DIP
DIP
DIP
DIP

SIMM
SIMM
SIMM
SIMM
SIMM
SIMM
SIMM

BO.s
60as
BO. ,
BO. ,
60a,
BOa,
60a.

100..
BO.,
60a,
BOa,
60.,

SPEED
2S6Kx 1
2S6Kx 1
2S6Kx 4

lMx 1
lMx 1

2S6Kx 9
2S6Kx 9

lMx9
IMx9
IMx9
4M x 9
4Mx 9

. SIZEPART ,
412S6·BO
412S6·60
4142S6-&0
lMI-IO
IM1-60
41256A91-10
412S6A91-60
421OOOA91-10
421OOOA91-BO
421oooA91-60
424oooA91-10
424oooA91·60

ENHANCED
KEYBOARD

$4995

• Tests the followi ng 14 to 20-pi n
devices: 74 series 'Tl'L, 40 & 4 5 series
CMOS & 41/44 series DRAM up ro 1Mb

• Identifies unknown part numbers
MOD·HIC _.._ $129.95

WIRE·WRAP PROTOTYPE CARDS
JDR·PR2 8·bitwith I/o decade layout : $29.95
JDR·PRIO 16·bitwith I/O decade layout $34.95

PORTABLE IC TESTER

BREADBOARD
ON·A·CARD

DYNAMIC RAM

, Accuracy290 -1450 DPl
• Opro-m echanical des ign
• Windows 3.0 compa ti b le
JDR·MOUSE·3._ _. $14.95
MOUSE·PAD _... $4.95

• O.28 mm doe pitch
non-int erlaced monit or
& high-resolut ion VGA card

, Resolution up to 1024 x 768
in 2~6 colors* !------

, 5l2Kb video RAM
expandable ro 1Mb

VGA·PKG·l024N .. $499.95
VGA·PKG·1024+1024x768 interlacedVGA pkg. $469.95
VGA·PKG 640x480 inte~oced VGApkg $349.95
VGA·MON·10241 024x768 interloced mcoitor $349.95
VGA·MON·1024N 1024x768 non·interlocedmon. $389.95
• Note: Requirtts 1Mb R.AM for1024 x 768 in 256 colors

, Solderless breadboard .... _

with 110 , decode &
timing circui try

PDS·601 8·b it cord $79.95
PDS-611 l o-bitversion $89.95

S199
S209
S299
5319
5379
5399
$S99

PRICETYPE
3.S' IDE
3.S'IDE
3.S' IDE
3.5" IDE
3.S' IDE
3.S'IDE
S.2S'IDE

SPD.
2Bm,
2Bm,
19."
16m,
19 .
16 .
16m.

CAP.
42Mb
42Mb
84Mb
saMh

120Mb
131Mb
212Mb

FLOPPY DRIVES
fDD· I .44A 1.44Mb, 3.5' , Beige. $79.95
fDD·I.44I1.44Mb, 3.5' , Block.. $79.95
fDD·I.2 1.2Mb, 5.25' , Beige $89.95
fDD·360 360Kh, 5.25' , Block $79.95

eo.....
Stag.' t
(Oftntr
Stagatt
Co.....
Stogatt
COl lttf

lRANDPARTt
(P·3000
ST·3SIA
(P-30084
SH096A
(P·301 04
SHI44A
(P·3204F

IDE HARD DRIVES

, Program, EPROM" EEPROM, .- lIiiiilil;jlliiiiooo..
microprocessors, PROMs, PAUGALs
and ot her PLDs; tests log ic &: memory devices

, Opt ional adap tors available for PLCC, PGA. QFP
and mult iple DIP devices

• Inclu des host adapto r card and able
MOD·EMUP $699.00

, 8/l6-bit 8088 at
28613861486 compatible

, 640 x 480 in 16 colors
320 x 200 in 256 colors

, 256Kb video RAM
MCT-VGA·16 $49.95
MCT·VGA·1024+ 1024x768. 512 Kh VGA cord $149.95
MCNDUH 16·bit IDEhard/floppy controller $29.95
MCNDEIO 16·bit IDE floppy/herd multi I/O $69.95
MCT·AIO Serial/parallel/game port cord $49.95
MCT·AIO+ TwoNS16550 serial/par/game part .. $89.95
MCT·fDC·ND 1.44Mb floppy controller $49.95
Df1NET·400 16·bit Ethernet cord $149.95
GATEKEEPER PC seclJrity cord $49.95
PCODE Diogno,ric displaycord $49.95

E~~?~s ~4~3~~~~~ $11995
EEPROMs from 16K-I024K

• Hex [OOB) converte r ,.8••d
Ypp 5, 12.5. 12.75, 13. 21 & 25V '

MOD·MEP' $119.95
MOD·MEP-4' 4·EPROM pr"llcommer unit $169.95
MOD·MAC Ho,t adapto r cord & coble $29.95
·Note: Require, host odoptor cord

~~~~~an~~~I~a~e- $3995

ously erasesup to 4 standard EPROMs
DATAWE II ....... $39.95

UNIVERSAL
PROGRAMMER

16·BIT VGA CARD

C:::'::'::ER $319
84Mb DRIVE PACKAGE
, CP-30084 84Mb, 19m, IDE

hard drive, 16·bit floppy/
hard disk contr oller. cables
and instru ctions

NDKIT80 $319

fORPC'S, SOfTWARE, MONITORS,
DISK DRIVES, KEYBOARDS, MODEMS,
CABLES, CONNECTORS; ICS,
COMPONENTS, PROGRAMMERS,
TEST EQUIPMENT, TOOU & MOREl
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50
1.15
1.1'

11

5.60
9.95
U5
4.49

1.35
1.39
1.11
1.49

J9
.15

15
.69
J5

1.15
.39

l.I9
6.14
1.11
1.35

CONTACTS

.69
J5

15
.59
.69

1.15
.39

1.99
1.05

1.56
4.11

09

.45

.49

.49

.55

1.05
.39

1J9
1.45

1.69
1.16

6.95
.55 .59

.11 .11

.59 .69

01 14

1.30 1.10

DlnPl
Dlnsa

MHOODxx
HOODx,

DlxxPWW
0ln5WW

Dill"
Di n S

01011
IT

lOin'
lot u S

OIDiI COHTAOl
11 10 16 54 40 50

01011
11

MIlAl
PlASTK

MAlI
flMAll
MAlI
fIIWI

MAlI
flMAll

MAlI
fIIWI

TYPl

TTPf

W/W
TYPl

TYPl

IDl
TTPf

SOlD£I HlADEl IOHxxS 1.29 UI 1.70 2.5. 3.24
RIA NIAOII lOfI..sa 1.35 1J6 1.31 1.11 3.39
W HIAOII IDN..W 1.91 1.14 4.50 5.21 6.63
IIA W/WHIAOII IDN..WI 3.21 4.11 4.41 4.10 1.30
HL\DlllOCIIT 1Dl.. .65 J5 .15 1.19" 1.19
I1IIONHUDII 10M.. 5.50 6.15 1.00 1.50 1.50
!DC lOG!(Al0 IDb, .55 .15.J9 1.1' 1.69
RIlION WU les, .30 .39.51 .60 J5

Toordw:-.rt",.--Jtot*X:h inhpoWtion rnorbd.,....olh 'cwOw~
pcwt~'.-l (.r;:o loS-pirl,.., ..... PCdd- pad -..ld bt c.1Y'l.

TOOUD WW AUGATxxWW

WIIEWUI xx MN WW

ItOOOS

TOOUD AUG.lTn

SOLD£ITAll xx fiNST

R/AP(
SOlDII

DF IlF'n

SOlDII
CUP

IDCCONNECTORS
ANDCABLE

ICSOCKETS
DIP CONNECTORS

CONNECTORS

l OOMHZ MULTIFUNCTION COUNTER
• Range: 10H z to 1OMH z dir ect . IOMHz to l OOMH z

prescaled by 10
• Period measurements:

10Hz to 2.5MHz,±1
count accuracy

• Ti me base:lOMHz
• 8 d igi t LED disp lay wit h decima l point
OFC·I 00 .._..._. . ._. .__..__ $179 .95
OFC·IOOO 1 GHz V<!rsion $199.95
OFG-600 Sweepfunction Qenerotor $189.95
00$·600 Audiooscillolor/counter $189.95

D·SUBMINIATURE

3.5 DIGIT DMM
• Basic DC accuracy ±O.2596
• DC voltage: ± . l mV- IOOOV;

AC voltage: ± . l mV-7 50V;
ACJDC cur rent : l~ - 20A
Resistance: ± .I n - 20Ma

• Input impedance: lOMQ · 28 ranges
0_·300 $79.95
0_·150 3.5 diQit DMM with 14 ronges $29.95
lp·l00 Logicprobe $17.95
lp·200 Purser probe $19.95

35MHZ OSCILLOSCOPE
• Exceptionally brigh t CRT
• TV sync filt er
• Delayed & sing le sweep modes
• Fast IOns rise time
MOOEl·3500 _.__...__ $499.95
MOOEl·2000 20MHz version. no de lay $319.95

1.49
1.95
3.49
4.95
6.95

\9.95

PlKI

2.95
1.95
3.25
U5
UI
4.95
1.95
4.95
5.95
6.95

I
I
I
I

10
10

OUT

PAIl' PlKI

IN

104l6-11 599.00
1011 19.95
1011-1 m .95
1011-1 119.95
IOlIT-XL 94.95
103I1-5XP 119.95
lO3Il-oU 199.95
104l1-5X 499.95
QOP4I6-IX1O 449.95

I
I

10
10
21
11

1 N
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

Cl60l LP

l lV
11.5V
11.lV
11.lV
11.lV
11.lV
l1.lV
11.5V
11.5V
11.l V

PIKE
19.95
1.95
9.95

14.95
4.95
9.95

11.95
49.95

m.95

1 6 AND-« INV
4 4 AND-« INV
6 2 AND-« INV
1 6 ANO-Oi INV
4 1 AND-« INV
6 1 AND-« INV
I ANo-otllNV
I ANo-otl-XOIINV
11 ANo-OI~NV

II1lAGI

OUT I/O'S FUIKTlOHl

101110 16RPI
101110 16RPI
141110 161P1
141110 161P1
I'GMOUTPUll
I'GMOUTPUll

1_
4500s
1_­1_
2_
1500.
2_
1_
1_

PAIl '
1142
1141
1149
11ll
IOU
IOU-I
10116-12
10216-16
IOlI6-I1

51n SPUD PIHl

204Id 120M 74
1041.. _ 14

2041.. 1S00s 14
1041.. 1200s 14
. 192x1 lShs 71
1191.. 1l00s 11
I I92d lOOn 21
m .... 1_ 11
m",1 1200s n
111..,1 100. . 11

lIZI

U 5
1.95
4.49
1.49
2.95
U 5
3.49
4.95
9.95

PlKI

409611
1191x1
1191..
1191,1
l6314x'
3216111
3216111:I
655ll..
131011..
11101lx l

llots 10
l lots 10
llas 24
ISts 2.4
llos 14
llos 24

5PII0 I'1Hl

llots 20 10
llots 20 I
Uas 20 I
400s 14 \4
2lots 14 12
400s 24 11
40.s 24 12
SOIls 24 10
400s 14 10

lI'IlO 1'1H1 IN

I llS
1214
1ll1 -5
11S1A
11Sl-5
IlCl5-5
1ll1·5 .
1111
1141

PAiTt

16V1
16V1--15
10Vl
1OVl--1l
m ID
21V1 D-1l

PAIn

PAl"

1611
16R4
1616
10lI
10lU
1016
2011
10XI
10110

PAl"

1IM6116-1
1IM6116lP-4
1IM6116lP-I
1IM6116lP-1
1IM6164LP·1S
1IM6164LP·12
1IM6264LP·10
HlI4l156LP-1S
HlI4l1l6LP-11
HlI4I1l6LP-10

11llA
1164
1164-150
1164-100
111l1A-l00
11156
11056
11511
11(101·20
11Cl0 H 5

PALS
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8000 SERIES MICROPROCESSORS

RS·232 BREAKOUT BOX $3495

• Ten hi -polar LEOs monit or TF, RD,
RTS.CTS. DSR. CD. TC . RC.DTR
and TC sig nals (2 spare )

• 24 swi tches for breakout and patching
• Includes jum per wires
• Requ ires no batt ery
B180X·80 _ _ .. $34.95

GALS

SOLDER STATION $5995

• 60 wa tts therm ostatica lly
controlled heat from 200 -900" F

• Solder g un, g un-rest & cooling [ray
168·3C $59.95

SOLDER/DESOLDER STATION
• O il-free vacuum pump
• Adj ustab le tempe ratu re

(200 0 _900"F) and vacuum (06OcmfHg)

XY999S0 $399 .95

STATIC RAM

OJ9
0.49
0.1'
0.69
0.69
0.39
0.49
0.49
0.49
1.49

PIKE

LM1I1
LM11l
LM141
LM141
LMl4l
LMl4l1
LMl411
LMI4l9
00900
LMI909

PAlII

19111 0.59
l m l 1.49
19141 0.59
19141 1.49
W in o.sl
LMml 3.60
LMllll 1.60
LMlln OJl
WllI 6.15
LMIIOK 4.15
00101 3.60
LM111 0.49

PAIn PIKE

145
14100 0.1'
14102 0.1'
14104 0.1'
14101 0.1'
14131 0.35
14131 0.39
14m. 0.49
14llSi 0.59
145153 0.59
145111 on
145161 1.1'
145161 0.59
141144 0.99
14IlTl 0.99
141314 0.99

14151 91 0.49
1411\93 0.59
141111\ 0.59
1415140 0.69
1411241 0.69
1411144 0.69
1411245 0.69
7411151 0.49
1415253 0.49
1411151 0.39
141511l 0.69
14151'1 0.59
1411361 0.39
14ll36l Ul
1411.l11 0.69
1411114 0.69
14ll"2 1.99

PAl" PlKI

1.39
0.49
1.19
0.69
0.59
1.49
0.59
0.59
0.69
O.l!
1.69
0.69

0.25
0.25
0.15
0.11
0.39
0.25
0.25
0.25
0.35
0.1'
0.39
0.25
0.35
0.1'
0.1'
0.49
0.49
0.15
0.39
0.39
0.39
0.35
0.49
0.39
0.39
0.39
0.39
0.39
0.49
0.39
0.49
0.39
0.39
0.39

PlKI

PIKEPAint

11111
11241
11141
l1U15
19011
19051
19061
19011
19m
19111
19111
1!l1S

PAl"
14llO1
14llO4
141101
141510
141514
141510
141530
14Lll1
14lS31
14ll4O
14Ll41
141151
141l1l
141514
141515
141513
141115
141116

.141590
141593
1415101
1415111
14151ll
1415115
1415\16
1415\31
14151S1
1415153
1415155
1415111
14151 63
1415113
1415114
1415115

U9 LMllO 0.69
0.49 LMllON-J 1.49
0.69 0093 0.49
1.49 LMll5 0.1'
0.59 LMl56 0.49
1.99 LMlII 0.99
1.19 LMl65 0.99
0.35 LMl66 1.49
0.49 LM561 0.69
0.49 LMl09 0.59

PIKE PAIl. PlKI

LMlOl
LMlOl
0001
won
0011
00111
0011
0024
LMll9
0051

PAlII

PAiTt PlKI
UV . 540 1.95
l1L05 0.49
11O11 0.49
110lI 1.39
lIMOl< 0.1'
11061 0.49
11011 0.49
11112 0.49
1I1n 0.49
1112K 1.39
1111S 0.49
11111 0.49

1400
1400 0.1'
1401 0.1'
1404 0.1'
14% 0.35
1407 0.35
1401 0.35
1410 0.1'
1414 0.49
1431 0.35
1441 1.19
1414 0.49
1415 0.49
1416 0.49
1490 OJ9
1493 0.49
14116 1.99
14121 0.49
141ll 0.49
14151 0.59
lml 0.59
14154 1.49
14111 0.59
14\61 0.69
14\63 0.69
14114 OJ9
14115 OJ9
14191 1.19
14111 1.1'
141'0 OJ9
141'1 1.49

1415
74llOO 0.15

PAl" PlKI

LIGHTEMln lHG DIODES

LINEAR

NECV·20 SERIES
Th e N EC V-20 can improve pe rformance by up to
3096! Pin compatible with th e SOSS"r --,
• Uses supe rset of 8088 inst ructions f-'-'PAI=.Ic:.' __==-i
• H igh speed add ress calcu lat ion in no

hard ware VlD-l
• Low powe r CMOS design VlD-10

VOLTAGE REGULATORS
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i:IilAi:. inc.
618-52~525 FAU(:61~57~110

P.O.BOX 2042 CARBONDALE, IL 62902

THE $99.95
EDUCATION

THE PRIMER MICROPROCESSOR
TRAINING SYSTEM

TEACHES: • INTEL 8085 PROGRAMMING
• DIGITAL & ANALOG INTERFACING
• PROGRAMMING INTEL PERIPHERALS
• MICROCOMPUTER DESIGN & ASSEMBLY

FEATURES: •MONITOR O.S. SOFTWARE IN EPROM
• OVER 100 PAGE SELF INSTRUCTION MANUAL
• 6 DIGIT, 7 SEGMENT, LED DISPLAY
• 20KEY KEYPAD
• DIGITAL INPUT PORT WITH DIPSWITCH
• DIGITAL OUTPUT PORT WITH LEOs
• ANALOG TO DIGITAL CONVERTER
• DIGITAL TO ANALOG CONVERTER
• TIMER/COUNTER WITH SPEAKER OUTPUT

OPTIONS: •BASIC OR FORTH LANGUAGES INEPROM
• RS232 SERIAL PORT CONNECTS TO PC
• BATTERY BACKED CLOCK AND RAM
• 9 VOLT 500 MA. POWER SUPPLY

THE PRIMER IS$99.95 QUANTITY 100RONLY$119.95QUANTITY1IN KIT
FORM. THE PRIMER ASSEMBLED &TESTED BY EMAC IS$169.95.

Chenesko Products, Inc.
2221 Fifth Ave•• Suite 4. Ronkonkoma. NY 11779

JJr~ Call: 516-467-3205, Fax: 516-467-3223

Kits-Supplies-Service
Everythin g you need t o recharge to ner car­
t ridg es used with Canon based laser
print ers and perso nal copiers.
Use wl t h HP: LaserJ et , II, 110 , liP, III, IIIP, Ilisi
Apple: LaserWrit er, LaserWriter IINT,IINTX, OMS:
Kiss, PS-800, PS-810, Canon: LB-P8A1,A2,1I, OKI, NEC, Ricoh, etc
With our Kits-Supp/ies-Service you can sta rt your own profitabl e
recharge busine ss or just recharge your own cartridges. IIotIliI

Model Recharge Kits/ Supplies Dealers Please can
TR-300 Recharge Kit for CX type laser printer engines. $21.95
TR-302 Recharge Kit for SX type laser printer engines. $26.30
TR-304 Recharge Kit for HP lIP (LPB-4) laser printer . $21.95
TR-325 Recharge Kit for PC-lO/12ll4120124125 copier. $25.50
TR-370 Recharge Kit for Sharp Z-50/55170 copier. $34.95
4080 Replacement Toner Kit for Ricoh 4080 laser . $3S.95ea1S
6000 Replacement Toner Kit for Ricoh 6000 laser. $14.25ea110
9710 200 grms of high quality black toner for CX. $9.95ea110
9730 250 grms of high quality black toner for SX. $U.SOeaIlO
8011-BlueIBr 200 grms of BlueIBrown toner for CX & SX. $22.95ea110
8057 150 grms of high quality black toner for PC. $10.95ea110
Felt-CX,SX replacement treated felt for aU models. $O.9OeaII0
SS-CX,SX seal strips for sealing in toner for reshipping $O.8Seal10
DPP Drum Padding Powder (pixie dust) $U.95
EverDrum~ OPC drum life extender agent. 40+ applications $34.95
C2094 3M Toner Vacuum with attachments. $199.95

Instructions Available Free to CustomersI

Call 800-221-3516 ask for our catalog.

Internal Programmer for PC' 813995

New Intelligent Averaging Algorithm. Programs 64A in 10sec. , 256 in 1 min., 1 Meg (27010, 011) in
2 min. 45 sec. , 2 Meg (27C2001) in 5 min. Internal card with external 40 pin ZIF.

2 ft. Cable 40 pin ZIF

• Reads, Verifies, and programs 2716,
32, 32A, 64, 64A, 128, 128A 256,
512,513,010,011 ,301 ,27C2001,
MCM 68764, 2532, 4 Megabits

• Automatically sets programming voltage
• Load and save buffer to disk
• Binary, Intel Hex, and Motorola Sformats
• No personality modules required
• 1 Year warranty
• 10days money back guarantee
• Adapters available for 8748,49, 51 , 751,

52, 55, TMS 7742, 27210, 57C1 024, and
memory cards

• Made in U.S.A.

Call for more information

(916) 924-8037
FAX (916) 972-9960

CIRCLE 257 ON FREE INFORMATION CARD

NEEDHAM'S ELECTRONICS
r, -" ~

c .~ C:O.D. ....

EMPDEMO.EXE available BBS (916) 972-8042

4539 Orange Grove Ave.

Sacramento , CA 95841
(Monday-Friday, 8 am-s pm PST)
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14.95
2.50

NET
$19.95
19.95
9.95

20.00
15.00
15.00
15.00
17.50
34.95
16.95
19.95
15.95
15.95
24.95
29.95
34.95

NEW!

Special

PARTIAL LISTING OF POPULAR TUBES AND TRANSISTORS INSTOCK
$13.50 2N3553 $2.85 2SCl947 $9.75 2SC2905 $34.50 RECEIVING TUBES POWER & SPECIAL 8560AS $149.95
14.50 2N3771 2.95 2SC1955 9.00 2SC3101 7.95 6AN8A $13.95 5728/5160L $54.95 8873 EI 399.95
10.95 2N3866 1.25 2SC1969 2.25 J310 1.50 6Al8 14.95 Match Pr. 119.95 8875EI 339.95
11.95 2N4048 11.95 2SC1970 2.45 M88719 6.35 68N8 11.95 810PL 109.50 8908GE 26.95
17.95 2N4427 1.25 2SC1971 4.80 TA7205AP 2.25 6826 7.95 811A PL 13.95 8950GE 20.75
9.25 2N5109 1.75 2SC2028 1.95 TA7222AP 3.00 6C86 6.95 Match Pro 31.90 Match Pro 45.90
4.00 2N5179 1.25 2SC2029 3.50 UC1250 29.50 6CG8A 10.95 Speclly Hor/Vert oper. 2C39AIB 59.95

11.95 2N5589 13.00 2SC2053 1.20 OUTPUT MOOULES 6CL6 13.75 813PL 36.95 3-4002 (I) CALL
CALL 2N5590 10.00 2SC2075 1.45 SAU4 46.70 6CW4 14.70 833A PL 84.95 3-5002 PL 89.95
15.95 2N5591 14.50 2SC2094 15.95 SAU16SH 49.50 6CX8 11.95 833C PL 89.95 3·5002EI 142.95
18.75 2N5945 10.00 2SC2097 23.95 SAV6 32.95 6GK6 13.95 ll56AS.S. 17.95 3·5002G PL 119.95
2.90 2N5946 15.00 2SC2131 4.90 SAV7 32.95 6GW8 8.95 M2057 GE 26.95 4-400C EI 164.95
3.50 2N6080 9.75 2SC2166C 1.50 SAV12 17.25 6HF5 GE 17.95 5894 Philips 48.95 4·1000A (I) 595.00
2.25 2N6081 11.35 2SC2221 8.25 SAV15 44.00 6J86A & 6JG6 CALL 61468 NATIPL 13.95 3CX100AS (I) 69.95
4.25 2N6082 14.35 2SC2237 8.40 SAV22A 44.95 6JH8 12.95 Match Pro 29.95 3CX400A7 EI 329.75
3.75 2N6083 14.35 2SC2289 15.15 M5n26 67.75 6JS6C GE 18.95 61468 GE 23.95 3CX800A7 EI 319.95

19.95 2N6084 14.35 2SC2290 15.95 M57727 58.80 6KD6 GE 19.95 Match Pr. 54.95 3CX1200A7 EI 424.50
23.00 2SA1012 1.30 2SC2312C 4.95 M5n29 61.50 6KV6 & 6L86 CALL 6146W 19.95 3CX1500A7E1 644.50
24.75 2S8754 2.50 2SC2395 23.90 M5n32L 35.70 6LF6 GE 19.95 6550A CALL 3CX3000A7 EI 744.50
29.95 2SC730 4.50 2SC2509 10.85 M5n37 38.95 6LQ6 GE 19.95 6973 19.95 4CX2508 PL 79.95
1.50 2SC741 5.90 2SC2538 1.85 M55741L,M,H 59.00 BlR6 & 6LX6 CALL 7199 18.95 4CX2508 EI 99.80
4.35 2SC1306 CALL 2SC2630 22.95 M5n45 83.25 6MJ6 CALL 7289 69.95 4CX250R PL 99.95

15.00 2SC1307 CALL 2SC2640 17.00 M57747 39.25 128Y7A 11.75 7558 14.95 4CX300A CALL
CALL 2SC1419 4.70 2SC2782 37.75 M5n62 69.95 12J86GE 19.95 75811KT66 17.95 4CX350A,F CALL
13.75 2SC1729 13.25 2SC2783 59.85 M5n85M 54.95 27LF6 NAT 21.95 8072 169.95 4CX15008 EI 710.00
27.70 2SC1945 4.95 2SC2879 19.95 M5n96MA 29.50 20LF6 19.95 8122 159.95 4CX5000A 995.00
CALL 2SCl946A 15.65 2SC2904 30.50 MHW SERIES CALL 30KD6 SYL 17.95 8417 GE 19.95 4032 119.95

Note: (#) = Industrial Boxed EimaciAmperex Limited Warranty: 12 month / 3,000hours on Penta & Eimactransmitting tubes
Price& availability SUbject tochangewithout notce» Quantity PricingAvailable

TECHNICAL BOOKS
NET DESCRIPTION

$25.00 FEDERAL ASSIGNMENT MASTER FILE listingof freqs.
20.00 RADIO/TECH MODIFICATIONS Freq Exp. HFNHF Icom/Kenwood!Yaesu!Scanners
15.00 U.S. REPEATER MAP8DDK Locatlon/lrequency geographically
20.00 SERVICE MANUAL AR·3300& AR·3500 Ranger 10MXcvr.
12.00 SERVICE MANUAL for CYBERNET "Export" Radios
20.00 SERVICE MANUAL FOR UNIOEN "Export" Radios
19.00 SERVICE MANUAL RCI·295010MXcvr.
10.00 SERVICE MANUAL RCI·5500/6500/8500 VHF Marine Transceiver
15.00 UNDERSTANDING & REPAIRING CB RADIOS. LouFranklin. 2 lb.
6.00 ENGINEERS SECRETS OF RADIO. Tube Amps/Modulatlon tlps!Schematics/TV1
6.00 CB PLL DATA BOOK, New International Edition, l. Franklin
6.00 CB TRICKS OFTHE TRADE. Test/peaklng/antennaS/ & much more

12.00 CB TRICKS II. Schematics 01 popular linearamps & more
20.00 CB TUNE UPMANUAL. Master Edition, What to cuttweek mods., etc.
20.00 CB TUNE UP MANUAL, Master Ed.Nol. II. More Infoonpopular xcvrs
12.00 CB TUNE UPMANUAL, Master Ed .Nol. III. Addltlonallnlo onotherequip.
14.95 RADIO SECRETS. (Secret CB) Performance Improvements onAmateur &
14.95 CB lransmIUerstamplifierstmodS/etc. Vol.1·30 Reg. $20.00iVol.
4.95 SECRET CB Index. listingbymodel number andarticle

DESCRIPTION
ARRL RADIO AMATEURS HANDBOOK, 1992Edition,(The "Bible") 5·1/4 lb.
ARRL ANTENNA BOOK. HFNHFi\JHF·Wlre Ant'S/Beams. 16thEd. 41b.
ARRL ANTENNA IMPEDANCE MATCHING 1.8 LB.
ARRL REFLECTIONS/TRANSMISSION liNESAND ANTENNAS 1.8 LB.
ARRL DATA BOOK. Formulas, schematics. tables, etc. 1.3LB.
ARRL TRANSMISSION lINETRANSFORMERS, 2nded. Balunsietc. 1.4LB.
ARRL NOW YOUR TALKING. NEW NO·CODE Novlce/Tech license StUdy Guide 1.8LB.
ARRL YOUR INTRODUCTION TO MORSE CODE. Novice & Tech 5 wpmTapes
ARRL RADIO FREQUENCY INTERFERENCE, Howto find It andfix It
ARRL LICENSE MANUAL, TECHNICIAN CLASS & Novice w/ code
ARRL LICENSE MANUAL, GENERAL CLASS
ARRL REPEATER DIRECTORY. Current Issue
ARRL YOUR GATEWAYTO PACKET RADIO 1.2 LB.
ARRL UHF/MICROWAVE EXPERIMENTERS MANUAL 2.5LB.
ARRL SATELLITE EXPERIMENTERS HANDBOOK
ARRL THE COMPLETE DX'er.TechnlqueS/Tlps/OSL
PASSPORT TO WORLD BAND RADIO. Short Wave Uslenlng & freq. 1.8LB.
MOTOROLA RFDEVICE MANUAl (Incl. Appl. Notes & Cross Ref. 4.3Ibs)
ECG Semiconductors MaslerReplacement Gulde!Specs. ECG·212Q 3 Ibs

TRANSISTORS MRF450
CD2664A $24.00 MRF454
ECG340 3.95 MRF455
MGF13D2 6.95 MRF455A
MGF14D2 16.95 MRF458
MRFl34 18.00 MRF475
MRF136 21.00 MRF476
MRF131 24.00 MRF4n
MRF140 75.00 MRF485
MRF141 84.50 MRF492
MRF141G 190.00 MRF497
MRF150 68.75 MRF515
MRF151G 179.50 MRF555
MRF224 17.75 MRF559
MRF231 3.70 MRF629
MRF238 14.95 MRF630
MRF239 15.95 MRF641
MRF24l1, A 16.50 MRF644
MRF245 32.00 MRF646
MRF241 23.35 MRF648
MRF260 11.50 MRF901
MRF262 12.75 MRF966
MRF264 13.45 MRF1946
MRF327 62.00 RF120
MRF421 22.95 SRF2072
MRF422 34.95 SRF3662
MRF433 12.20 SRF3749
Mlgr: EI =Eimac, PL ='PentaLabs

Monday - Friday 7:30a.m. - 5 p.m. PST /10:30a.m. - 8 p.m. EST
• EXPORT ·O.E.M. • SERVICE • R&O • AMATEUR • MARINE

SHIPPING METHOD & CHARGES: Minimum Order $20.00
8EST WA~r';f J:~~~~::~g~~n~~a':'e ~~ ~la'gj.EST) SHIPPED SAME DAY.

GROUND~E~V~~i~~~~na£t~i':kd:~i£~~n~;slinalion incontig U.S.
2·0AY AIR SERVICE: UPS 8LUE, $6.00 minimum. Add $1 .00 per poundabove 2pounds. Federal Expressalso

available at same charge. NoCOD. Alaska I Hawa, I PuertoRicoI canada: No COD.Please askfor charges.
NEXT DAY DELIVERY: UPS RE ,$13.50minimum. Ask forshiPlling charges abovel ib.

Saturday deliveryavailable lor additional $1 0.00
PAYMENT METHOD: PREPAID wrthch<ck ormoney order. Personal checks must haY!prep<inted address and are

limned 10$40.00. Checks returnedlorinsuffICient funds Wlil be subject 10 a$20.00 charge. Any over-

~:~wiJrcA~g':ePled
~oOR~i~~~k~h~d~:~n~~: ~~'~~.;t~~'fEa'~~[. orPre-aPllroved Company Checkon~.
WIRE TRANSFER: Contactusfor account inlormation.

OPEN ACCOUNT: Net 30accounts 10 firms whose cred,thas beenpre-approved.
CAliFORNIA: Residents add appropriate sales tax.
FOREIGN:SMAlL PACKET: Ideal Air shipment forsmallorders ofparts.$8.00 upto8oz.:4 lb. max. 8'xS'x8' box.

~~~~~~~~~f~~~li~i~~~~~~~~~~~~~'S~~I:~I.0nen aV3Jlable. AlMs.! " desired.

IORDERS ONLY

IMAIN ORDER LINE

CUSTOMER SERVo

1·800·RF·PARTS
1·800·737·2787

619·744·0700

619·744·0750
(10 a.m. - 4 p.m. only)

619·744·1943

NO TECHNICALI

INFORMATION I
TECHNICAL

CIRCLE 268 ON FREE INFORMATION CARD
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SILVER PLATING ON-THE-JOB.
COOL CONDUCTIVITY.

CONVENIENT ANYWHERE.
Cool-Amp is a proven product that silver-plates
high amp connections (any connections) on the
job. It is very simple to use. Simply clean the
contact and apply
with a damp rag.
Cool-Amp adheres
permanently. It
is equal to
electroplating in
performance.

Use Cool-Amp to reduce maintenance time.
Use it on all current carrying connections.
Prevent power losses and overheating from
copper oxide. Time-tested for over 35 years.

ORDER FACTORY DIRECT

Cool-Amp Conducto-Lnbe Company
15834Upper Boones FerryRoad •Lake Oswego, Oregon 97035

(503) 624-6426 • Fax (503) 624-6436

60A44



IF YOU NEED
ACONDUcrlVE LUBRICAN\

YOU NEED CONDUcro·LUBt.
Conducto-Lube is an excellent lubricant which is highly
conductive because it contains pure silver. Conducto-Lube
was originally developed for use in high speed air blast
breakers to improve conduc­
tivity and lubrication. (Other
lubricants are often non­
conductive, even resistant.)

The uses ofConducto-Lube
continue to expand - from
switches and breakers, to
electronics and virtually any
application where a conduc- "'i:-.:;:;,-

tive lubricant is needed.
Conductivity is demonstrated by inserting 115 VAC test prongs

into a container of Conducto-Lube and establishing a circuit. Photo
shows low voltage (115 VAC) continuity through a container.

ORDER FAcroRY DIRECf

Cool-Amp Conducto-Lube Company
15834UpperBoones Ferry Road •Lake Oswego, Oregon 97035

(503) 624-6426 • Fax (503) 624-6436

CIRCLE 228 0'1 FREE INFORMATION CARD
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$195

HP 8672A Signal Generator

s-

HP 5320 series counters from $195

HP5328A counter $395

HP 400EL voltmeter

HP 3200B oscillator $250

HP 3406A voltmeter $550

HP 415E SWR meter $195

Tek 576 curve tracer\fixture $3.395

HP 8640B 512mhz $2.595

HP 8640B 1024mhz $3.395

HP8672A2-18ghz (~-.j $9.995

W.G.TFPM-43 level meter

HP 331A distortion analyzer $350

HP 334A distortion analyzer $850

Tek 575 curve tracer $495

HP 200CD osci llator $100

HP 204C\D osci llator $195

HP 651B oscillator $295

HP 654A oscillator $525

Wavetek 3001 52Omhz $1.095

HP 8620C mainframe $795

~ .. .. .••••

ek 7L13 Plug·in........$2.900

ek 5000 & 7000 series lab

141TSpeclrum Analyzer

SPECTRUAfANAL YZERS

DUAL TRACE

10 DAY UNCONDITIONAL RETURN POLICY

TECH-SYSTEMS

HP 600 series $295

HP 8690 series from $395

SIGNAL G£NEBAIOBS

HP 8556B 2O-300khz $795 HP 432A pwr mtr\cable\mount$395

ek 7L5 Plug·in $2.850 HP 435A pwr mtr\cable\mount$89
MANY MORE ITEMS IN STOCK

HP 141T mainframe......$895

(Tek 7603 ,7613. 7A18A.

A26A, 7B53A, 7B92A.and

HP 8552B IF section $895

HP 8553B 0-110mhz $795

HP8554B 0-12OOmhz$1,295

HP 8555A 0-18ghz.....$1.695

scopes & pluq-ins available

many more in stock)

ek 453......sornhz $295

ek 454.....150mhz $450

ek 465.....1OOmhz $695

ek 475.....200mhz $995

Tek 485.....350mhz $1,495

ek 2465...300mhz $2.995

HP 1710.....2OOmhz $595

HP 180D.....50mhz $295

WE BUY AND SELL ELECTRONIC TEST EQUIPMENT

(800)435-1516 1 Field St . Avon.NJ 07717 fax:(908)774-1009

$350 0

Cat. # LPS-1

-0

·0

C.O.D.'s Welcome. Minimum Order $25 •

FREE CATALOG
'o n these and other related items.

Helium Neon Laser Tubes
~$~

~~ $10 0 0

Specification Sheet
Included .

Cat. # BT-11

He Ne Laser Power Supplies
Specification

Sheet
Included

Tested, used Switching Power Supplies for 1 to 4 mW He Ne
Lasers. operates on 10 to 14 VDC at 1.5 to 2 Amps. Output:
1500 to 2000 VDC @ 6.0mA, 8 KV Start Voltage. Dimensions
are: 4.5" x 1.5" x 0.8". requires an external Heat Sink. Works
great with the tube above.

. .
Tested 1-10 2mW used tubes. Dirnen­
sions 9.5" to 11" length x 1.2" dia .
Operates on 1500VDC @ 4.5 to 6.0mA.

Complete Helium Neon LaserFrome
Dimensions:
6.3" Lx 2.2" H x 1.4" W

Th is module contains a He·Ne tube and matching power
supply, all in one housing! Comes with instructions and a 1
year warranty. Makes an ideal Science Fair Project. Operates
on 12 VDC @ 600 mA.
Output: Vis ible Red 633n m continuous.

0.5 mW Power Output Cat. #HNKD-10 $590 0

1.5 mW Power Output. 3 times the power as above!

Cat. #HNKD-15 $750 0

'-Lit;c~;___
Visible Laser Diode Module

~40mm--l . I

~~---_- ~A~~~~16cm
This miniature Module contains a Laser Diode, Drive Circuit.
and Collomating Optics enclosed in a rugged, anodized
aluminum housing. Operates on 3 to 6 VDC. Runs for hours
on 3 AM batteriesl Data included. 2mW, 670nm output.

Cat. #VDM-2 $990 0

~

~ rnerteiJiiH In$i:itUmeni$
5035 N. 55th AVE.• #51 P.O. BOX 17241 GLENDALE . AZ 85301

PHONE: FAX:

602-934-9387 602-934-9482

~
'2
~
ts
Q)Wl...- ----I

CIRCLE 252 ON FREE INFORMATION CARD CIRCLE 273 ON FREE INFORMATION CARD
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MCM now has game controller rubber replacement pads forthe most popular
computer games on the market! These pads replace commonly worn directional pad ,
A&B response pad and select/start pad .

._-­._-----
. _~ , .. ~ ....- . ..­.__._........­._-_.._...
MCM

ELECTRONICS

CAll TOLLFREE
1-800-543-4330
._._-~

The prices shown reflect
the latest information
available.

To order, orto
receive aFREE
MCM Catalog ...
Call Toll Free:
1-800-543-4330
OR FAX 1-513-434-6959 RES-02

ALSO NEW!
'"!1ENIVlA··VCR Service Cassette with
- • "G" Function
Outperforms the others inqualityandperformance!
Operatesall VHS makes andmodels including the
new " G" chassis. Throwaway your old jigand
update your VCR test bench withthishigh-quality
service cassettetodayI

# 32-3840 51 495 51295
(1-3) (l O-up)

MCM ELECTRONICS
6 50 C O N G RES S PARK OR.
CE N T ER V ILLE . OH 45459-4072

A PREMIER Com pa n y

Game Bit Drivers

Game Boy Type (For One Game Boy)

# 83-1570 s1~'~9 ) s1~~.up)

Super NES Type (For Two Controls)
# 83-1575 S2r,~9) S2~,~,UP)

Sega Genesis Type (For Two Controls)

# 83-1580 s1~,\ 51~'~'UP)

5950
(S-up)

5995
(1·4)

Available InTwo Sizes:
3.8mm Game Bit
• Used to remove star shaped security screws found
onmost Nintendo NES and Game Boy cartridges

114 5995 5950# 22- 5 (1-4) IS.up)

4.5mm Game Bit
• Used to remove star shaped securityscrews found
onthe Super NES and NEC Turbografx game systems
• Can beused toopen Sega cartridges . Nintendo
Game boy battery packs forservice orNi-Cad battery
replacement

# 22-1150

Game Bil Drivers are used toremove
tamper-resistant security screws found
in many Japanese made consumer
electronics.
• 'I, hex size can beused withastandard W' hexnut
driveror most rechargeable screwdrivers . 11/2" length
• Black anodized steel . Made in USA

CIRCLE 288 ON FREE INFORMATION CARD

rox. 1-5/8' x 1-3/8' x 9/16'

MOTOROLA AMPLIFIED SPEAKER
NEW $29.95

The perfect addition to handheld mobile
operation. Lots of audio power (10 watts) and a

large speaker for audio clarity.
Operates from 8 - 16 VDC @

100 mAo Great for any
requirement for an amp and
speaker. Includes mounting
bracket, connector kit, and

hook-up instructions.. .. .
r - 'COMP'UFACTS - - - --:\

Tips, Tricks, Facts, and ~:,IISecrets for Resolving if.
Software and Hardware '- ..

Prob~ms . •
$34.95 - :-

A comprehensive, easy to read '-;;,itE..:::! I
computer troubleshooting -. •

manual that can be used by professionals and •
novices alike. The Compufacts manual contains

important techn ical informat ion that is needed •
when servicing computers. The 193 big pages.

are full of facts, illustrations , and a wealth of
information based on the 'hands-on' experience.
of the author and other service technicians . You.
also receive access to the COMPUFACTS online
Bulletin Board System. With a modem you can •

connect to this online database to download
device drivers and jumper settings of US and •
offshore computer products . The manual also

features many manufacturer's technical support •
and BBS phone numbers. Once you've got a •

copy, you may wonder how you (and your,)
" ccmouter) ever survived without it!! I'--------- --

K·BAND FEED
HORN

$3.50 (new)
As used in radar

detectors and
jammers. Ideal to
design into an ATV

system, etc.
o

o

Sl23 PAGEBLVD· ST. LOUIS, MO 63130
(314)427~116

9222 CHESAPEAKE DR. ' SAN DIEGO, CA 92123
(619)279-6802

2525 FEDERALBLVD. • DENVER, co 1lO211
(303)458-5444

MAIL ORDERS CAU TOLL-FREE
1-800-669-5810

ELECTRONICALLY SPEAKlNG,
GATEWAY'S GOT IT!

THE FINE PRINT:
PRICESSUBJECT TO CHANGE WlTHOllT NOTlCE
• GATEWAY IS NOT RESPONSIBLE FORPRINTING

~~~~r,,\1~
MAlLORDERS· FAXORDERSTOJ3141427-3147

ATTN: MAlLORDER DEPT nNCL DE~NE
NUMBER) • SUPPLYOF SOME ITEMSIS UMITED•

PRICES00 NOT INCLUDE SHIPPING· UFE'S
UNCERTAIN, EATDESSERTFIRST!

(jI] ~

X·BAND TRANSMITTER KIT
$39.95

Great for testing and calibrating radar receiving
equipment! Go wild with the latest state-of-the­
art technology using teflon PCB, microstripline,

surface mounted parts, and GaAs FET'sto
prove to the world that it is possible for a small

package to do big things". and talk about
impressive buzz words I The X-band transmitter
is ideal for testing long range X-band receiving
equipment approximately 15 mW on 10 GHz
with FM pulse modulation. CAUTION: this

device will activate radar detectors up to 1 mile
away. Kit comes complete with all parts,

schematic , and 2-1/4' x 3-3/4' x l' cabinet to
give your X-band transmitter a professional

. <""'" .,.... - _, appearance. Operates
EJ.::- _ -:1\ from a 9v battery (not
~~ included)

\)

PELTIER JUNCTION
$20.00

PELTIERJUNCTIONS ARE BACK III
The pelt ier junction is a

thermovoltaic device. Current applied to the
device will produce heat on one side of the

device and a cold surface on the other side. Also,
heat or cold applied to the device will produce a
voltage. Approximately 1.17' x 1.17' x .12' , this
little wonder is any hobbyist or experimenter's
dream come true!! HOW IT WORKS: thermal

energy is extracted from a region thereby
reducing its temperature, then rejected to a

'heatsink' region of higher temperature.
DOCUMENTATION INCLUDEDlll

CIRCLE 243 ON FREE INFORMATION CARD
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CIRCLE 309 ON FREE INFORMATION CARD

FREE ARlOOOX SCANNER AND VOICE DISGUISING
TELEPHONE DRAWING EVER'l' MONTH

ALL PRICES INCLUDe
INSURANCE &AIR MAIL

PHONE ORDERS
East Coast between 7 pm and 2 am

West Coast between 4 prn and 11 pm

011 612 579 4985

CIRCLE 30 6 ON FREE INFORMATION CARD

A very small telescopic monocular I.R.
viewer. The assembled scope has high ;;; : :.;
quality military grade optics, and employs
a pretocussed I.R. image converter tube. ""
This tube has a useful response from 600-1300
nM, thus also making it useful when working
with I.R. LEDs, and I.R. laser systems. The
scope has provision for a coaxial E.H.T.
connection, and is supplied with a power
supply kit , that features a ready assembled
inverter on a small PCB. The power supply
easily fits into a small plastic case, and can be
fitted with a belt clip: Also supplied! At a very
small fraction of its real value!

I

WE ARE YOUR 8EST SOURCE
FOR TOTAL SECURITY

SURVEILLANCE/COUNTER SURVEILLANCE:
• - Telephone tapping. bugs. transmitters, receivers,
I Scramblers for Voice, Cellular, Phone, FAX, Modems.
I- Tapping detectors, Bug detectors, Tactical Cameras, Voice

Descramblers, Night Vision Systems, Cove rt Devices.
Encrypted, and Disguising systems.

I ALARMS SECURITY:
- Police monitored or direct phone dialing systems
- System package kits or individually sold.
- Available in wire or wireless fire/burglar systems.
- We carry and make top of the line Motion Detectors.

Smoke/Heat Detectors. and Glass Break Detectors.
- As well as: Computer Alarms. Car Alarms, Life Alert

Systems. CCTV. and Door entry alert.

I
I
I
I
I
I
I
I
IPERSONAL SECURITY:
I- Caller ID Phone: Displays the caller Phone Number .
I- Touch Tone Decoder : Decodes and displays Phone No. No

need for telephone company subscription.
I- Programmable Scanners : Top Quality scanners that can
I also receive car phones and cord less phones.
I- Voice Disguising telephones: Nobody will recognize your

voice, even your Mom.
I- 80,000 - 150.000 Volts Stun Guns. Immobilizing Guns.
I Tear Gas, and genuine Mosquito repeller.

~ I
~

~ I
i l To obtain your guara nteed lowest prices info package plus our
Q) I products catalog - send $5 " REFUNDABLE", when
~ I ordering to: DIR ECT SALES CE NTER. P.O. BOX 1074,
~ -MOORHEAD , MN 56561. Fo r inquiry call: 70 1- 232-5 107.

~
'c
Q
-g
m
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$99.95

• Ham EQUIptTltnt
• Li;jhll
• Soldering Iron
· CorrQ utIll'
• Power TooII
' Sha>.,
' 13" TV wen VCR
• MUCHMORE

VERN IER DIALS
1·1/2" [)amelert).10 Marmg $8.25

' · 112" OWneter ().100 Uo1 rUlg $9.25
2' o.ame..o-,oou"''''9 $10.25

DIGITAL CAPACITANCE!
INDUCTANCE METER

DIGITAl Le RMETER rNHUrM

rnduetlnCe. capllCltance and res . tI.nCe
At Lasl! ArtLe R mel« n'lat"""'fYontIcan
afford Nowyouca'!lNUUre cots.
llansfc:r",*s.~ fromlJolH to 200H
~0fS from 1ptd 102COIT'td and
res.10fS lrom 1 ohrm 1020 megoh~
AI n one hanctle'd miniment
MODEL LCR-1801 $119.95

200 WAn INVERTER

SIGNETICS NE602AN
BalanCed U lXerlOSC Popular Ie among

\
expenmenlerstor bulldtng DC and s,uper.he(

I rfM:8tt'8fS

$2.49 .....BUY 3 OR MORE ...$2.25

PCH/ 200
10 10 15vob OC
11Svotts ACtrue RMS
400 Wans peak
200 Watts lor 2 lTWlUl.
140Wan. contnoosty
~'x2_6-x 11

W..g hl 15oul'lCe'S
Walfarrty 3)&aJ'

3 AMP ..•... $29 .50
4 AM P $39 .50
6 AMP $46 .50

10 AMP ...•.. $79 .50
20 AMP $119 .50
30 AMP $149 .50

MINI·CIRCUITS SBL-1
DIODERINGMIXER

Do\bIeba!~ M(I:'"
LO RF ·l ·500MHz
RF DC· EOO MHz

$6.75

REGULATED POWER SUPPLIES
13.8 VDC

Perled to( twn t1qUlPfl"lGl'lI. Ce"S, car .ceoteo·, and
oc.'*138VDCd."... LEO on endlc4UOl'. shott o rcUlt
prc(et:hon BInd ing pcl5t output

MAKE CIRCUITBOARDS
THE NEW, EASYWAY WITH

TEC-200 FILM

~u~~:~ ;:.,~~I••~onTEC200l.m I

.2: " ~.ll _.=-O~tl:=~cn- -'----.-----
~14ltIt8tJ2xl1sll.

Wth Corr'c:'tte 1nstruct1CltlS

5 SHEETS S6.25
10 SHEETS $10.75
20 SHEETS $16.25

MINIATURE TOGGLE SWITCHES
3A 125V Solder Terminal. 6
SPOT QN-oN $1.25
Dl'OT QN-oN $1.50

TO ROIDS
FERRITE

FT37-43 60
FT37-61 60
FT37-77 ....•..... .60
FT50-43 ... ••..... •75
FT50-61 ..... ..•.. .75
FT50 -77 ..... .....• 75
FT82-43 .•.. .... 1.00
FT82-67 .......•1.00
FT82-68 ...... .•1.00
FTl 14-61 2.15
FT14O-43 4.10
FT24O-61 8 .00

MAGNET WIRE
Plaln en.amel Sokl biJ e~
FoeWlndll'lg COlIs. lranal(lrt"llln and
tOfOlds PrICeS lor 1/. b . 5poo1&,
#24 3.70 #34 4.80
'26 3.75 #36 4.90
.28 3.85 #38 4.95
#30 4.00 .40 5.10
#32 4.40

WE STOCK A COMPLETEUNE OF
TOROIDS AND BEADS.

Q-DOPE
~1Of1 of pure poIof,tyrene In 'dYents On.
fast and leaves a dea r. protedIVe coating on
lonods. 00115 and traJ"l'lormers. WIth no or
rTW'\ltT'la.l effect on I"lduct,..e values MayM O
btl UHd u a cement lor rrokI«I or tabncal ed
rt.,.. rnadrtofpol)styrene

(B,,"'" wotn8<u&h2" Ol 59 ""I . $3.75

IRON

T-25 ·2 ••.....•.•.. .40
T-25-6 4O
T·37-6 .45
T-37-12 ......•... .45
T-50-2 55
T-50-3 55
T5O-6 •..........•.. .55
T68-o •.......... ... .75
T68 -2 ...... ... ...•. .75
T68-6 75
T80-2 85
T200-2 •.... ..•.. 4.00

CD22402E
CMOS l SI Sync Generator

$9.95

.14 3.25

. 16 3.30

.1 8 3.35
#20 3.55
' 22 3.65

TRANSISTO RS
PN2222J\ .07
2N2222A .35
2N3055 .69
2N3553 2.75
2N3563 .35
2N38S6 1.00
2N3004 .10
2N3906 .10
2N4401 .15
UPF10> .29

CODE PRACTICE
OSCILLATOR & MONITOR IN KIT

FORMORWIRED
A soId-$la.le c::ooe prada oaoIaIcr &rodmonl1Qr 1""
.... lhe WMl: IC CWCUCty It contaJna a 3'"bull-lI'l
~.~ tern'W'als. .. votumecontrol and a
lone con trol. IS a att raetlVefy packaged WIth .. two

~
coIof paM! Wllh the acklCIOl"l of .. lew

. _ . p.arts . tP'te !JNlcan8oMilybe~ed

II'lIO CN moMOf tl can there lor e ee
l.IHd &10 In operaMg Ml after lM

• • ClXIe hal been INr ned0---
I~ Kit $19.95

Wired $24.95

MASTERING THE MORSE CODE
ThIs bOok tMehM the ~JMel' hOw10 INorn tM UOfM
Code Some oI1opc;s CClY'IIf«:l Ate Rules lor Pl'actlCl'lg
the "'c:n. Code . 1M c:ocM abhabet . I"lOW to lind and
~ code, how to buIldand hook ~ a.code prachc:.
osdlo1lor. 32 pagel

$2.50

DELUX CODE KEY
Ad,..stab6t. hNvy dutybras base

WIthbd beatl'lQPfVOU
DNlQnedlor hard utage

311 (j~edCOf'ltilCt'

$10.75

LINEAR IC'S
NE555 .25
NE5G4 1.75
LU733N .65
LM7-4. 1 .30
UA7B06 .39
UA7812 .39
UA782J .49
UA7824 .49
UA7912 .75
LU317T .69

TO ORDER

CRP CW TRANSCEIVER KIT
• Cowrs l~ O UHz to 1" 1 MHz on 20 U Ofe:awtl7 0 MHz t) 7150 t.lHz on 4OM
• Av~ on 20U Of 4ClM band"
' Suponor S_
• SinglesigrIaJret:*iver
• CW crystal l.Ickl.tlttl"
• YFO tunng WIthvernl« dIAl
• RrTwtt::enter detent control
• Very etftcttYt AOC
• Sele<UbleaUCIio Mer
• s.decone c.c.LaIor
• 2·3 wattI of RF output
· s.m tlrNk-1'I
• 12VOC 0I*atIOf1
• Cuslom~8d. PUnd'l.cl& SlbctMned c.bnet
• 10C1"'M. c:orrpIel. kitwit" rnstructions. Nothtng else to buyI
• Measur. (HWO): 2 U4- x 6 1f~' x 6­
· Weighl:24oz

QRP-20 20M VERSION $149.95

QRP-40 40M VERSION $149.95

SIGNAL INJECTORi
T RACER KIT

Th~ handy lell.. . bah a sg nal
~rator aocI receiver. As a
gtonerator IJM II to check 0I.ltan
1JT'C)Id-. stage by sage AlsoIIISIs
AM radIOIf and RF stllgel As a
re<:eN« you can Pin point where a
defectIVe part.mts WII tranlrTVt
and reoeNesWrolane()u&ly

~
' .

" ~
(>' /
.-<

$18.95

LOG IC PROBE KIT
Hand he~ 0191~ Loge Probe
provdeI conW11Ieni and prease "".
In tbe measurement of logICCircuits
II dlSp6ays logIClevels (r;gh or Iow).
pu... and ....c>IIage Iransients cbvn
to 300 nano"conds Htg'l Inl.,..rty
LED reado.AsPfO'o"Oe I'll 1Mll
r~e lo the Iog C SW'

~
"
. ~~.

~ ?

$lB.95

TRIMMER CAPACITOR ASSORTMENT
TopOuaJry lrA~ c:ontaJn some two a.nd ~ f!!1
three gangas wei ~~ 'rt1'
10 pes $1.50

VERNIE R DRIVE
Arrwtcan mad. 6 1 Wl'n tel' d tlV'e Has
d~1 plal e rT'lOUnlngllange wrtnIWQ
tltlPtd holes (2.56) lor d~ I'TlOU'Illng
ll"lp\rt & output mate Wlh 1/4· lhatl.

$10.75

6146B POWER TUBE
MOIl PC!P'A&r PQ\IlJe( Tube
Us«lln HFTransrnn..

um SYLVANIA $16.95Eadl

CALLUSFOIl AU YOURTUBENEEOS

RECTIFIER DIODES

l N4001 .09
1N4002 .09
1N 400 3 .10
lN 4004 .10
l N4005 .12
l N4006 .15
lN 4007 .17
1N5400 .20
lN5401 .20
l N5402 .20
l N5404 .25
l N5406 .25
lN 5407 .25
l N540S .25

COPPER CLAD
PC BOARDS

One oz c:opper. phenQlc baM
Sngleloed

$5.95

Q
7" X 5' $1 .50
8' X 7" $2 .00

MULTlVOLTAGE
AC ADAPTER

R.led 500MA
1f"C)Ut 117VAC
~3V.45V.6V.

7 5V. W . 12V DC
Pota.r(yswteh
UnMkuJpkJg

EDGEWISE MOUNT 5-METERiSWR
~ rroY'ement Scale rNd s IrgnAI().6()db HAl MiO

Mr llarlgM weh ho6M for mounlmg

Measures awrox 1 lrz'W x 1 1J~·O x 718"H $4.00

~ r'n:7\Iement SCale ~
rNdsbothsrgMl(()'3Odb)a.nd~
SWR Same mounlng II aoove
Measure. 1 30 8'Wx 1 1/" "0 x3/4"H $4 .00

Call 1-800-866-6626 ORDERS ONLY
(catalog requests can not be taken on toll
free number.) •
8 a.m. - 6 p.m. E~n . .. . .
Monday throu gh Friday [ZJ
OR WRITE TO: -=-
Ocean State Electronics , -
P .O . Box 1458, Westerly . R.1. 02891

OR FAX TO : LOCAL CALLS USE
(401) 596-3590 596-3080

If paying by CREDIT CARD inc lud e Card No.
and Expiration Date
Mail in orders please include $4.00 sh ipping
CANADA $7.00 .. OVERSEAS $12.00
Minimum order $10.00
R. I. Residents add 7% Sales Tax

ORDERS RECEIVED BY 1:00 PM EST­

SH IP SAME DAY!
FREE SH IPPING ON ALL MAIL IN ORDERS
OVER $25.00.
NOT VAUD WHEN COMBINED W/CAT. ORDERS.
Applies to UPS Ground in Continental U.S. Only.

PRICES SUBJECT TO CHANGE

AUDIO, TVAND HI-FI
Titles ()(1Ii« the audio broadcut. recordU'lg and sl&f1OAI"
K5SB Black (K58W White) Audio TItle $4.95

AMATEUR RADIO AND CB
Set lI<*rg* lor martoog al RF and ~1C:lnI eQu~

K59B Black (K59 White) Amateur Radio TItles $4.95

TEST AND INDUSTRIAL
Has rvnerous.u- tof matkng sccpea, miters, anaIyz... l . pIctl... s and rrat ol'*l.at
equlPfl'*'ll- AI50used tor lIIbeing ndustnal control syslem PIMiI
K61B Black (K61W While) Te.tand Indu.trial Title $4.95

MARKS AND SWITCH PATTERNS
Contarc rtUIY IWItchpatterns. arrows. 1lne6, gtlldUllIOnS &ridnul'TCtrrl &nole seccontIilns
both t*lck and whfe shMCs (Black and 'Nhlt. usomwnt)

K62 Mark. and Switch Pallern $4.95

ALPHABETS AND NUMBERALS, l iS" , 1/4" ,112"
Setl have 3 bUldl.. 2 •~ 1 got; I"" of Iett s and r'IUl'f"berS

K631 18" Laller. and Number $4.95

K641 /4" Laller. and Number $4.95

K65112" Lellers and Number $4.95

DATAMARK DRY TRANSFER
TITLES AND MARKINGS

(LETTER AND NUMBERSHEETS)
Each ...~ .. speoUzectar... ci **=trOna
TItIeI.lXItll&M'ltrv.311~·x5·t(Ie~and

one r.a• .l'lUf'T't)er 1hM( The three~U'I
contain II:.( IhMtl of lett.,. and nUrrDet1 1tlan
USortrTlW ci b£ack. whit. and gold Anlrtles 118'
nigh

CIRCLE 260 ON FREE INFORMATION CARD
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To Order Yours Today Call:

1-800-678-6113
Visa & Master Card Accepted

Digital!
Digital 2
Digital 3
Digital 4
VCR Maint. & Repair
Intro, to VCR Repair

Mril OB:X or i'-t:rEy Ord:?r to:
u:::JIND Vidn>
P.O. lbK: 928
Grn::nvi1Je, rn 4533l

Part 1 DC
Part2AC
Part 3 Semiconductors
Part 4 Power Supplies
Part 5 Amplifiers
Part 6 Oscillator

Only $34.95 each

Learning Electronics made FUN and EASY

with DeANDO'S

Corrrisht e 1988 UCANOO VCR EdllCAlioaalProds Co.

CIRCLE 276 ON FREE INFORMATION CARD

$8.95

13.15

17.35

21.50

PRICE

1.75 x 19
3.50 x 19

5.25 x 19

7.00 x 19

DESCRIPTION

IMUUt:L H D PRICE
lRU5 1.75 5 29.40
l RU7 1.75 7 31.50

lRU10 1.75 10 33.60
2RU5 3.50 5 31.50
2RU7 3.50 7 33.60

2RU10 3.50 10 35.70
3RU5 5.25 5 39.90
3RU7 525 7 42.00
3RU10 5.25 10 44.10
ImenSlon s snown In Inches

lAPB

2APB

3APB

4RP B

H= Height. D = Depth

MODEL

1/8" Aluminum black anodized .
Dimensions shotNn in inches.

CHASSIS BOX

WaWldth, D aDepth, H=Helghf

MODEL W D H PRICE
MC-1A 4 3 2 $15.75
MC-2A 8 3 2 17.85
MC·3A . 8 3 2 19.95
MC-4A 4 4 3 17.85
Me·SA 6 4 3 19.95
Me·SA 8 4 3 22.05
Me-7A 4 7 4 19.95
MC·SA 6 7 4 22.05
MC-9A 8 7 4 24.15
unensroos s own 10 mcnes,

ALUMINUM RACK
AND CHASSIS BOXES

FEATURES:
DESIGNED FOR SMALL LOT PRODUCTION
EASYTO FABRICATE (DRILL OR PUNCH HOLES)
SHIPPED UNASSEMBLED (FLAT)
ALL MAIN PANELS ARE FLAT
FRONT AND REAR ARE CLEARBRUSHED
ANODIZED, TOP AND BOTIOM PANELS ARE BLACK
B1RUSHEDANODIZED, END PANELS ARE BLACK ANODIZED

BLANK PANELS

24 510.00$8.3357.3458.90

10 10.50 8A2 7.71 7.25

5 10.75 B.95 7.89 7.42

10 10.50 8A2 7.71 7.25

6.7 10.75 8.95 7.89 7.42

5 10.75 B.95 7.89 7A2

4 11.00 9.16 8.07 7.59

5
12

24

846

9-'1-9

12-'1-12

15-0-15

QTWO ROWS ARE .500 APART.
PINS ARE .200 FROM CENTER TO CENTER.
PlACEO INTHE CENTER OF lHE UNIT.

-1 I- 020Q'TYP.

MINIATURE POWER
TRANSFORMERS

Mlniahl'e prirted c:lrclit type lr8lll1ormers lor smal
projects requiring 1_ than 1/3 of a wall of power.
Thesetransformers have dual primaries, 110/220 VAC,
50~ Hz. Wiring details are Included. A small 1001
prIrt requiring a Iillle mete than one square Inch of
board space and abolt one Inch ta l . Perfecllor one Of
two op-amp c:lrcultB or smal digital projects. Perfect for
tha aD-ln-one type projects.

01
1140' rt°438

.... r~

.... t
0.500'

. 0 - 1--1060'

WEAI..SO ACCEPT VISA AND MASTERCARD. CAll.FORCOMPlETE CATAlOG AND
ENGINEERING DIMENSIONS. WEAlSO STOCK PLNCHES ANDINSTANTLmERING.

ROFESSIONAL LOOKING
.AEQUIPMENT REQUIRES
V FINISHED HARDWARE
HARDWARE KITS FOR
CONSTRUCTORS:
These hardware kb conlaJn three meo of
electronic type hardware: In quanlltles of up to50
pleceo of each 2-56, 4-40, 'lIld &-32, with both
pan head Philips and nat head Philips for a
prof~sionel look. The hardware kb are
avallable In nickel or black nickel finish.
The lergh available are 1/8", 1/4', 3/8", lIZ' ,
5/8", 3/4', and I', will flat washers , ....a and
KEPS rus suppled In a mUll- oompartmenl
plastic box. There 11 alao a metr1c vers ion
available with ISO 2nYn, 3mm, and 4nvn with
lengths of 2nm, 3mm, 6mm, 8mm, 10mm,
1~ 2Onvn, and 25mm, withftet washers, nulIl

and KEPS....a.

GRAND ASSORTJlENTS,
GA·l USA Standard 2·56, 4-40 , and &-32Nickel
Plated $49.95
GA·2 USA Standard 2-56, 4-40, and &-32 Black
Nickel Plated . . . . $49.95

GA·3 ISO Standard 2111'1\ 3lM\ and 4nvn Nickel MPT-5
~ Plated $49.95 MPT-12
~ GA-4 ISO Standard 2111'1\ 3mm, and 4nvn Bleck MPT-24
ijj Nickel Plated . • . . $49.95 MPT..{)&
.Q
E

Twelve other IJSSCI'1metlts "vsJlabI" and 100 101
Ql t hardware. Wrlle /of cmN . MPT-09

Q.~SESCOMINC'2100WARODFWE MPT-D12
~ ffiJ HENOERSON, tN 8001>4249U.SA MPT-D15

• 1l»634-3457(OROERS) 702·565-3400
~ • (FAlQ 702·56>-C828 PREPAID ORDERS
Z SHIPPED UPSGROUNDNO Cf'ARGE
~ 2NDDAY AIR ' 10.00NEXT DAY AIR120.00

'c'""II!I!"­e'-
~
m

CIRCLE 269 ON FREE INFORMATION CARD
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Hand Held Scanners I

~

I f
VHF hi band programmable mobiles as low as (j)

$299.95. Call for quotes or Fax Fact #755 ~

<0
-~
m
~a
::::l
~.

Z

~

Bearcat
800XLX
$239.95

12 bands and 40 channels with 800MHz and
nothing cut out. AC or DC. Fax facts #690.

Table Top Scanners I
Bea rcat 855XLTE Now$179.95!
so O>anncls K<yboord I'rogwnmsble with 8OOMHz. LCD
displsy, lock, priority, Search, wx. Fax facts lOSS

Bearcat 142XlM Only $87.95
16 O>anncls with 10 bonlls. LED display, Iockoul,priorily, wx
scan , reviewb:y and memorybockDp. Fax facts ' 660.

Bear cat 147XLJ Now $93.95
16 O>anncls with10 bands . Tlad: tuned,LED display,priority,
WX search, review,memorybod:up. Fax facts1670.

Bearca t 172XlM Only$124.95
16 O>anncls with10 bands. Track tuned. LED display,priority,
WX search, review, memorybod:up. Fax facts '680.

Bearca t 70XLTP Only $139.95
20 O1annds.Keyboord Programmable.
10 Band Hand Held withNi-Cads'!; Owger. F"" fads 11470

Bearcat 55XLTR Now $99.95!
10 O1annds.Keyboord P r ogrammable.
10Band with LCD. RequiresSM', . Fax factsjj480

I 2 Wa y Rad ios

Mac Mount AAlonna. Easy to inslall whip lI1tenna with211
of coax .!; he avy duty magnet BNC MA 100 S19.9S
BaH AA_ 2S to lOOOMHz~withSO' ofCOOl(.

All mounting hardware included. BNC AS 300 $S9.9S
EsItmaJ Speaker. Baseor mobilemount MSl90 519.so
Wide IlaDd Pr.Amp. Variable gain up to 20dB """"" 100
KHzto lSOOMHz. 9Vbottincluded.BNC. GW-2 589.00
Inlftf........ Fill«. Filters and eliminalesccmmon causes of
interfemlcetoscanners. BNC. Model MPIF-l. 559.00
-.... Converts 800MHzlieqs to 400MHz for 3
bond scanners. Quartz Jocked, 9V bott. DC89. 589.
EDead04 W.......tIts" SenIee. Extended wamnties
avoilable for mostmodels . CaBfor quote . Out ofwamnty
..moe by ex-BearcatlRegencyfacto<y techs. CaBfor quote.

Bearcat
760XLTM
$249.95
100 Channel
800 MHz
Five banks of 20 channels each. Covers 29-54,
118-174, 406-512 and 806-954MHz (with cell
lock). Features scan, search, delay, priority,
memory backup, lockout, service search, &
keylock. Includes ACIDC cords, mtng brkt,
antenna. Size: 7 3/8 x 6 15/16 x I 518. Wt:
7.5100. Fax fact document #550.

Bearcat
590XLTX
$199.95
100 Channel
11 Band
Five banks of 20 channels each. Covers 29-54,
118-174, and 406-512MHz. Features scan,
search, delay, priority, memory backup, lockout,
service search, & keylock. Includes ACIDC
cords, mtng brkt, antenna. Size: 7 3/8 x 6 15/16x
1 518. Wt: 7.51bs. Fax fact document #570.

Bearcat
560XLTZ
$99.95
16 Channel
10 Band
Compact, digital programmable unit covers 29­
54, 136-174, and 406-512MHz. Features scan,
WX search, delay, priority, memory backup,
lockout, review,& auto delay. Includes ACIDC
cords, mtng brkt, antenna. Size: 7 3/8 x 6 15/16x
1 518. Wt: 2.5100. Fax fact document #560.

Trident
TR-2C
$89.95
Scan/CB with optional ra.dar detector
Scans pre-programmed by state awmels in low,
high, UHF & T bands. Weather, 40 ch. CB
receiveplus mobile relay. Size: 7 3/8 x 6 15/16 x
1 518. Wt: 2.51bs. Fax fact document #580.

Dial317849 8683 toget instant tech information FREE from yourFaxl~
You can obtain specsand info onthese p«XiJcts and more byaaling ourFax Facts
automated service. Call ournumber from your fax, thenrequest the document aslisted
below. Start your fax and thedocument willstart printing immediately onyour fax!

IMobile - - --- -----,
COMMUNICATlONS

ACE Communications Monitor Division
10707 East l00lhStreet Fishers. IN46038

8004457717
~~~~r=317 8427115

: Call Toll Free, 24 Hours a Day! Dia/1-800-445-7717. Fax Toll Free, 1-800-448-1084
800 numbersoperational in aliSOstates, plus Canada. For international voicelines,dial 317-842-7115 or fax 317-849-8794

:~ . ACECommun'oallon.10701 .... ' 06th s treet, Fl.ners , IN46038 ,."
• SeMce & SUpporthous: Men.- Fn.9 A.Mlo 6 P.M, Sat. 10-4ESr. MasteICatd, VISa, 0>ecI<s, Appn:Ned P.O.'s & C.O.D. •
· VISA' (add $5.(0) & AMEX (add 5% .) Pric:e$, specifications and avajlabil«ysuIljecllo change. Flat ralll shipping & handling charge, $4.95 • • •• •
: perri E>pressshippingavailable ,no""l""SSC.O.D. One"""""triaI, norelumsaa:epCedtMlweelcs"""'originalreceipt :
• wiIhot.tsub<tantial resO:x:lcing chatge. AI units carty lui facby warrarl:j. Indianaresidents add sales tax. •· .
•• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •~I~~L~'2~; ~~ ;:E~'I~F~~~~~~~ ~~R'D' ••• • •••• • • •• •• • • •• • • • • • • • • • • •• •~

AR3000
$1095.00
400 Channels
100KHz to 2036MHz

Extreme coverage, excellent sensitivity, plus
processor controlled band pass filtering and
attenuation to eliminate interference. Top rated
receiver in its class, offers AM, NFM Wide FM,
LSB, USB, CW modes. RS232 control. Lockout
in search. 4 priority channels. Delay & hold &
Freescan modes. ACIDC pwr cord and whip ant.
included Size: 3 InH x 5 215W x 7 7/80. Wt
2Ibs.,IOoz. Fax fact document #105. .

Free Stuff
Demodisk ofSCS (scanner
control system) software for AR
3000 & AR2500. Call toll free
to order. Also, Free with AR2500: Control
software, a $49.95 value. Allocation chartof all
voice frequencies. Dial Fax Facts for doc. #999.

AR2500
$429.00
2016 Channels
1 to 1300MHz
~QUd

62 Scan Banks, 16 Search Banks, 35 Channels
per second Computer control for logging and
spectrum display. AM, NFM, WFM, & BFO for
CWISSB. Priority bank, delaylhold and
selectable search increments. Permanentmemory.
DC or AC with adaptors. Mtng Brkt & Antenna
included Size: 2 1I4H x 5 5/8W x 6 1120. Wt.
lib. Faxfact # 305

500KHz to 1300MHz coverage in a
programmable hand held. Ten scan banks, ten
search banks: Lockout on search and scan. AM
plus narrow and broadcast FM. Priority, hold,
delay and selectable search increment of 5 to 995
KHz. Permanent memory. 4 AA ni-cads and
wall plus cig charger included along with belt
clip, case, ant. & earphone. Size: 6 7/8 x 1 3/4 x
2 112. Wt 12 oz. Fax fact document # 205.

~.... .............................................................. ...... .. ..................· .

Scanner & ShortwaveI
AOR ARIOOOXLT
$429.00
AM Broadcast to
Microwave
1000 Channels

60AS'



Per Linear Yard 36' x 54'

#RJ-293-150

#RJ-140-090

15" Thruster

Fluorescent Work Light

Handy light operates on 120VAC or 12VDC.
Puts light where you need it. Extra bright
15 watt tube. 15 foot 011resistant power
cord with wall adaptor and cigarette lighter
plug. Two hooks provided for hanging.
Net weigh t: 2 Ibs.

#RJ-360-490 $18~~Ch

5-1/4", 2-Way Pioneer
5·1/4' paper cone
woofer with a I '
post mounted
polymer tweeter.
4 ohm impedance.
Response: 100·
20,000 Hz. Power
handling : 35 watt s
RMS, 50 watts maximum . 2·314'
mountin g depth. Limited availability .
Net weight: 2·112 Ibs.

#RJ-269-065 $1 2~2ch
Mini Super Tweeter
Super paper cone
tweeter with silver mylar
dust cap. Impedance:
8 ohm . Power handling
capability : 2 watts
RMS. 9·1/16' voice
coil. 1·112' diameter
cone wrth mounting
tabs. Mounting holes:
1·7/8' on center.
Limited availability.

#RJ-279-120 95~ach

Duracell "J" Battery
Popular TV/stereo
remote control
battery. Size ' J' .
6 volt alkaline.
Duracell #7K67.

#RJ·260·765 (Dark Charco al)

#RJ-260·767 (Medium Grey)

#RJ-260-768 (Jet Black)

$99~~ir
Cabinet Carpet
This high quality carpet conforms easi ly to
sharp corners because rt has no stiff backing.
You can also stretch it to cover irregular
shapes. This is the covering of cho ice for
car, stages , and amplifier cabinets . Carpet is
strong yet easy to cut wrth knife or scissors .
Adhere with spray adhesive or latex contact
cements . Provides protecti on and good
looks. Sold by the linear yard. 54' wide.

#RJ-279-110

Honeycomb Tweeter
Unique tweeter
wrth a square
diaphragm of
honeycomb
material.
Diaphragm is l '
square. Excellent dispersion. 13116'
voice coil. Frequency response: 2,000·
20,000 Hz. Impedance: 8 ohm. Power
handling : 25 watts RMS, 40 watts
maximum . 4' x 3· 1/4' . Limrted
avai lability . Net weight: 1 lb.

Large Input Terminal

3" X 5" Speaker
Standard radio
and TV speaker.
16 ohm impedance.
3 watts maximum
power handling.
Limrted availability.

#RJ-299-115 $1 ~~Ch

High Voltage Cap Kit

This 85 piece kit contains a selection of 250,
350, and 450 von electro lytic capacitors: 5
pieces each of 1, 2.2,3.3, 4.7,6.8, 10. 22uf
and 2 pieces each of 33, and 47uf, 250V
radial caps. 5 pieces each of 1, 2.2,3.3, 4.7,
1Oufand 2 pieces each of 22, 33uf, 350V
radial caps. 5 pieces each of 1, 2.2, 4.7uf
and 2 pieces of 10uf, 450 V radial caps,
Over $62.00 wholesale cost if purchased
individually. Net weight: 1 lb.

$49~~Ch#RJ-020-950

65~ach

$1 ~~r Pkg

$47~~Ch

• 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 + $1.00 ($3.50 minimum charge) •
Hours 8:30 am - 7:00 pm EST, Monday - Friday' 9:00 am - 5:00 pm Saturday. Mail order customers, please
call for shipping estimate on orders exceeding 5 Ibs. • Foreign destination customers please send $5.00 U.S.
funds for cata log postage'

Perfect surro und speakers. Customiz e your
media room with these super quality. in-wall
speake r pairs. Full size 6·112' woofer. Heavy
duty l ' solt dome tweeter. Built-in crossover.
Fits any standard 2 x 4 or larger wall. Retrofit
design allows easy installa tion in new or existing
walls. Response: 50·20 ,000 Hz. 8 ohm impedance. 40 watts RMS, 60
watt s maximum. Includes provision for easy 70V125V transformer mount ing.
Overall dimensions: 8·112' x 12' . Net weight: 9 lbs.

List

$29995#RJ-300-036

Right Angle
1/4" Phone Plug
(Mono)

#RJ-249-100

We made a special
buyout direct ly
from the
manufacturer
on these super
quality personal
headphones.
I ' dynamic high
velocity element
with strontium
terrne magnet. Adjustable headband
with foam ear cushions. 5 It. cord to
3.5 mm and 1/4' adaptor included.

Pickering Headphones

-.. ,......_ oc_
,.. u..ro. .......__.' _1" _._....._.. --

$29~~Ch

==-_.--

Grill Guides
Ball and socket type 'grill
guides for attaching
speaker gri ll to cabinet.
To use, simply drill the

.....i.;;i i ••r appropr iate size holes in
• cabinet and grill frame.

12 pair per package.

#RJ-260-367

Triplett DMM
The Triple tt model 2202 digita l multimeter is a full
function DMM with built -in transistor and battery testers .
Large , easy to read LCD display. Rotary switch for easy
one hand funct ion select ion. The test leads conveniently
attach to meter so they are always in reach . Test leads,
manual, and carrying case included.

#RJ-390-140

The Loudspeaker Design
Cookbook IV
This book descri bes the ' science' of
loudspeaker design, however applying it is
an ' art'. Using the information in this book
will yield hundreds of poss ible var iatio ns in
speaker design, with some subtle and not-so­
subtle differences. 1991 copyright, fourth
edition. Author: Vance Dickason.
154 pages paperback.

#RJ-500-035

PARTS EXPRESS
340 EAST FIRST ST.
DAYTON, OHIO 45402
LOCAL: 513-222-0173
FAX: 513-222-4644

#RJ-293-090

Pyle 10" Poly Wopfer
Long throw poly woofe r with
poly foam surround for
superb low bass . Mineral
filled poly cone assures I
frequency sound that is
smooth . tight , and low in
distortion. 2' voice coi l,
power hand ling: 85 watts
RMS, 130 watts max. fs. 43 Hz. Frequency
response: 25·3 ,000 Hz. SPL= 95 dB 1WI1M.
Impedance: 4 ohm . 40 oz. magnet. VAS=1.8
cu It.. OTS= .34, OMS . 10.92, OES= .35.
Net weight: 8 Ibs.

#RJ-292-030 $45~~Ch

15' poly woofe r
with a 60 oz.
magnet and 2'
voice coil. Minora
filled poly cone
with poly foam
surround. Poly
cone provides
proper internal
damp ing to help control cone motion at
high power excursion . Power handl ing:
100 watt s RMS. 145 watts max .
VAS· 10.9 cu It.• OTS• .53, fs. 30 Hz.
Frequency response: 20·3 ,000 Hz.
SPL. 98 dB1W/1M. Impedance: 4 ohm.

Net weight: 9·1/2Ibs. $6480
#RJ-292-070 Each

Pyle 15" Poly Woofer

10", Thruster Car Woofer
Heavy duty car woofer capable of handling 175 watts
max (125 RMS). 4 ohm impedance . Polymerized
paper cone with red poly foam surround. Resonant
frequency: 26 Hz. VAS. 5.89. OMS= 4.6, OES • .27,
OTS= .26. Frequency response: 30·2 ,000 Hz.
Magnet weig ht: 38 oz. 2' voice coil. SPL. 92 dB
1W/1M . Net weight: 61bs .
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#RJ-26Q-295

12V,2.3AH

Camcorder Bauttry.'
Popular battery for use
with Canon, Chinon,
Curtis Mathes, G.E.,
Magnavox, Minolta,
Olympus, Panasonic,
J.C. Penny, Pentax, _ 0
Philco, Quasar, Sears,
Sylvania, Teknika and
other miscellaneous manufacturers.
Dimensions: 7.1r (L) x .94" (W) x 2.42" (H).
Weight: 1-112lb.

#RJ-140-541 $41 ~~Ch

Pressflt Speaker Terminal
Spring loaded,
pushbutton speake r
terminal in a round
housing . No screws
required to fasten;
simpiy drill a hole,
apply glue, and
press into place.

#RJ-120-500

8 Position Dip Switch
Switch type (IE:
rocker, slide, toggle)
may vary , call.

#RJ-06Q-134

3.5 Amp DC Power Supply

#RJ·265-900 ~8~k

Velcro Type Fasteners
2, 1" x 2" hook and loop
fasteners for attaching
almost anything. Great for
securing radar detectors to
your dash. Each piece has
a self adhesive back.
Thousands of uses.

You can paint or finish to your liking. Deep
enough for extra large magnet speakers . Flush
mount design for rear deck baffle applications .
Dimensions: 11-3/4" x 8-112" x 6-3/4" x 5" (tapered
back) . Sold in pairs. Net weight: 9 Ibs. per pair.

#RJ-260-450

Unfinished 6" x 9" Cabinets

(For RG·59 ...
and RG-62). •

TNC Male Crimp-On

#RJ-240-090 $1 6 5
Each

#RJ-070-421 (.5A) $395

#RJ-07Q-429 (2.5A) Per 100

Mini Headphone Extension A quality, compact 12VDC power supply.

Add 6 feet to your mini Perfect for testing car stereos, CB equipment,
headphones. Gives the radar detectors and other 12VDC hems.
user added mobility when Regulated 13.8VDC, 3 .5 amp continuous,
listening to persona l • 5 amp surge. LED power indicator. Binding
cassette players. post outputs. Net weight: 4 Ibs.

$23~~Ch

Turntable to speed repair of VCRs, TVs
and more. Lets technician easily turn
unit for convenient repair. 20" diameter.
WM e color. Net weight: 5 Ibs.

#RJ-360-425 $19~~Ch

Outdoor Phone Jack
Heavy duty,
diecast aluminum
housing
withstands the
harsh conditions
associated whh
outdoor use.
Form gasket
under snap shU1 lid prevents water
leakage. Complete with mounting
screws. Limited availability.

#RJ-15Q-030 $2~~Ch

o

Universal Video Cable

6 ft. RG-59 cable wnh a push-on "P'
connector to a combination 75 and
300 ohm balun (swrtchable
between 75 and 300 ohm).

#RJ-18Q-126 $2~~Ch
AGC Fuses

~D': (Jl
San-O brand fuses. Sold in boxes
of 100 pieces . Special buyout price.
Limited availability and values.

• $1 4 5
#RJ-09Q-1000 Each

Technician 's Turntable

CALL TOLL FREE

1-800-338-0531

#RJ-14Q-603

Spray Handle
Fhs most paint
and cleaner cans.
Limhed availability.

#RJ-340-371 75tch

Belt Camcorder Battery Pack
Very high current power pack. Will run
most camcorders up to 10 times longer
than clip-on batteries. 12V, 6.5AH sealed
lead acid type battery . Fuse protected
whh cigarette lighter output . Comes in
padded case wi1hquick release bett and
UL approved charger. Net weight: 6 100.

Popular connector for
cable TV systems. Full
attached ferrule for hex
crimp. Securely holds
RG-59 cable.

#RJ-09Q-355 17~.uP)
Matchi ng Transformer

Adapts 75 ohm coax to 300 ohm twin
lead (or vice-versa) at antenna or
television . 5-90 MHz UHFNHF.

capacitor,PC board type.

49¢
Each

Standard computer
type monitor jack.
Limited quantity .

#RJ-090-446 85~ach

Pull-Out Radio Carry Case
Super quality nylon bag
for storing pull-out radios
Padded construction with
adjustabie carry strap.
Storage pocket will
hold up to 5 CD cases.
Inside dimensions:
7-112"x 2-112" x 8".

•

Fisher Price battery
charger. 120VAC input.
12VDC, 9.6W (8oomA)
output. 6 ft. cord with
special connector .
Limhed availability

12VDC, 800mA Adaptor

)ower Cord
uper duty power cord .
4 ga ., 3 conductor.
ft. length . Limited

vailability. Black color.

fRJ·119·010 $1e,

Eco nomical 30 watt iron with replaceable
tip . Blue plastic handle. 120VAC. A
quality iron at a reasonable price.
Display packaged .

#RJ-37Q-010

Kester Pocket Pack

Pe rfect tool box solder supply. The
wire feeds conveniently from the
handy dispenser tube . Pocket clip
attached . .031" diameter solder .
.5 ounce (approximately 15 feet).

#RJ · 37 Q-05 0 $1 ~~Ch

Soldering Stan
Convenient weighted
soldering iron stand
with cleaning sponge .
Disp la y boxed.

#RJ·370-o20 $4~;Ch

Replacement Antenna

Hinged 7 section antenna. 19" extended,
5·1/4" collapsed. 3/16" threaded base.
Excell ent antenna for portable radios,
TVs, and more.

#RJ-21 0·200 50~ach
Quality 30 Watt Iron

PARTS EXPRESS
340 EASTFIRST ST.
DAYTON, OHIO 45402

LOCAL: 513-222-0173

FAX: 513-222-4644

Isotlp Butane
Soldering Iron
The ideal soldering iron
for field repairs where no
AC power is present.
Operates for up to 100
minutes of continuous

Idering per refill. Uses
standard butane (not
induded) available at
most stores. Tip
temperature is adjustable
up to 1067" F. Iron also ""'.........~,o,;,;....
comes wi1h a torch attachment which
easily screws on in place of the soldering
tip. As a torch, one refill will provide up to
1 hour of continuous flame. Temperature
is adjustable up to 2372" F. A protective
cap with a built-in striker is included.
Limited one year warranty.

#RJ-37Q-235 $24~~Ch

Cable Tie Mounts
Package of 10 ~

~onvenient assortment adhesive back cable ~~
)f clips. washers , tie mounts for securing
springs, and screws . bundles of wire.
10 pieces each of 4 $120
sizes of "E- clips, 10 #RJ -080-515 Pkg

pieces of 2 sizes of ....,..;;.,...;;;..~iM"1i.I Monitor Power Jack
retaining rings, 10 pieces of 14 sizes of
washers, 2 each of 8 sizes of tension and
compression springs and 24 assorted
screws. Total of 246 pieces.

~RJ-43Q-315 $6~~Ch

Speaker Sealing Caulk
Special rubber
compound quickly
and easily seals
speakers into cabinets.
Eliminates vibration
and air leaks. Sold
in 1/4" x 36" strips .
Strips are self-adhesive so they stick
easi ly to speaker frame. Limited quant ity

#RJ-269-300 75:ach
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MS-DOS EPROM
PROGRAMMING SYSTEM

NEEDS NO INTERNAL CARD

ADD suo FOR C.o.D.

EEPRQUS , EIUAL....YTJ: "IDE}
2804,2816A, 28C I6, 2817A*
2864A, 28C64, 28256, 28C256
9306J93C06,9346J93C46
9356J93C56,9366j93C66
AUccoCQalroU,o ..
8741A, 8742, 8748(11),8749(H)
8751/C51, 8752jC52, 8753
8744, 87C5XX, TMS7742
68705(28&40pin),68HC705
Bipolar Proms "
82523/ I23.74S188/288j287{387

~tDAPT!j~lua£Fl~
Ass<~.d ~plcrs are ~::r.\.

CONNECTS TO fOU R SYSTEM'S

PARALLEL PRINTER PORT

TO ORDER SEND CHEC K. MONEY ORDER. WRITE OR CALL:

ANDRATECH
P.O. BOX 222

MILFORD.l. 0 HI0 4515O
(513)lS31-9708
FA-X (SI3)331-7S62

\ VI1.ITE OR CALL t 'OR MORE INFOR.\IAn ON OR A DATA SHEET

ADD $5... FOR SlllPY lNC

£.eJ!.QMS. (2.1, 28 and 32 pin, )
2708,2758, Th IS2716*, 27 16
27CI6, 25 16, 2532*, 2564*
68764*, 68766*, 2732, 2732A
27C32, 2764, 2764A, 27C64
27128, 27128A, 27C 128
27256, 27C256, 27512
27C5 12, 27513*, 27COII*
27COIO,27C lOOI (I ~IEG)
27C020 , 27C200 1 (2 MEG)
27C040, 27C400 1 (4 ~IEG)
4DNNEPRQUS ·' 2 44 "'EG
27C1024, 27C2048, 27C4096
27C2 10, 27C220, 27C240

I PLUS AN INTEGRA TED BUFFER EDITOR WITH 18 B ITE LEVEL COMMANDS

~b~Ffl:¥'~~~~~Lt,~~fttWJI~ftlWll.:rl~~~~~~E $289
CALL ABO'fJr~~~:libttALt.8~Al/1~~iir~lr~~W1~NtfJ1l1.'OR $1• .00

·A FAST. EASY-TO-USE SYSTEM WORKS WITH ANY DESKTOP OR LAPTOP ~IACUlI'o'E
. E.XPAI'o'DABLE DESIGN SUPPORTS OVER 500 CHIPS PLUS ADAYIS TO 1'o'EW DEVICES
.SUPPORTS a, 16 & 32 BIT DATA FOIUoIATS ISCLUDL"G WORD SPLIT & DOUBLE WORD
·R EADS AND CONVERTS INTI:L HE.'I::, ~IOTOROLA 5-RECORD A."O BL" ARY nLES
.HARDWARE PROTECTED AGAINST DEFECTIVE A."D INCORRECTLY INSERTED DEVICES
.APPROVED PROGRA.\ L\ UNG ALGORITHMS - MOST DEVICES PROGRA.\I IN UNDER 1 ~UN.

SYSTEM SOFTWARE COMMANDS
':;:grIR~~PfiikCE(S) 1tRflj&C~I~kOR ~~t\!~~~ERASED
·R EAD DISK FILE 11'0'1'0 ·PROGRA.\1DEVICE(S) >SELECT BUH Dt EDITOR
BUHER t1!.OM BUHER .SELECT DEVICE TYPE

.READ DEVICE(S) 11'0'1'0 oCO~IPARE DEVICE(S) .DEVICE CHECKSUM
BUHER WITH BUHER .SELECT BUHER

QiCAD is a full -featured printed cir ­
cuit layout package that gi ve s you
everyt h ing you need to design ci rcu it
boards quickly .

Use professio/Jal-quality PCB
design software to save
time and money!

AUTOROUTER
POWERFUL EDITING
HPGUDMPL PLOTS
GERBER
POSTSCRIPT
EXCELLON (DRILL)
ENGRAVED PROTOTYPES
EGA / VGA compatibi le

$195.00 complete price
FREE working student version!

2161 W. Williams Ave. Su ite 28 1
Fallon , NV 89 406
(702) 423-1601 (408)459-0903 BaS

•••••••••

The XFM100 FM transmitter haa a
range ofuplo 1 mile. It worbwith any
standard FM receiver. It contain. a
built In high gain two sta!!e audio
ampllfierfor maximum sensitivity.
XFM1OO(C) Kit $35.95

The XTR100 Tracking Transmitter
Iransmil. a conllnuously beeping
lone that can be l'IIC8lved by any FM
receiver. Can beu.forgamlNl, con­
tesla, orasan anll-theftdevlce.
XTRlOO(C) Kit $ 39.95

The U. of sur­
face mounl
technology
makeslhlalhe
s m a l l e e t
telephone
tran8l11 iller you
can buy. Powered by the phone
line, it can transmit a phone con­
vel1llltlon uptol/4mile. OurE-Zklt
haaallthe.urface mounlparta~
asaembled tothecircuit board .
XSP250 E- E-ZKlt $29.95

The UM of sur­
face mounl
technology
makeathlathe
amalleat FM
transm iller you
can buy! Thlsls
not a loy, it out
peIforma most
II nits on the maIketloday. Our E.:z·kIt
haa all the .urface mounlpan. p_
a.embled to the circuit board.
XSTSOO(E.Z) E-Z Kit ..•.••.....$39.95

XANDI Electronics

...

The XTT1 00 la a battery powered
phonelransmillerwith a range ofupto
one mile. It only tran8l11ltswhen the
phone Is belng u. in order 10con­
NNebattery lila.
XTTlOO(C) Klt $35.95

The XB0200 quickly locales hidden
transmiller- from 1 102000 MHz by
emilllngan audlooulputproportlonal
tOlhetransmlt leYel. •
XBD200(C) Kit $ 44.95

UsetheXPSl ootocallyourhom efrom
anyotherphoneand li&tenIn uslngthe
bulllln microphone and ampllfiel:
XPSl OO(C) Kit $45.95

The XPBl is a telephone transmiller
capable of transmitllng 10 any FM
receiver up to a 1/4 mile away.
Po_red by the telephone line II re­
quiresno batteries.
XPBl (C) Kit $29 .95

WE ACCEPT VISA, MC, CK, MO
COD PLEASE ADD $6.00
CALL 1-602-829-8152 OR
WRITE FOR A CATALOG

TOLL I-HtJ:
PHONE ORDERS

1·800·336·7389

MAIL ORDERS TO:
XANDI ELECTRONICS

BOX 25647
TEMPE, AZ 85285-5647

60A54
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LASER KITS

If you th ink that a sen­
sitlve radar detector is a
co m plicat ed piece of
equ ipment, take a look at
th is new kit. This simple,
yet eff ecti ve, detector
circuit can be built in
less than an hour and
can be tuned to respond
to s ignals between
50MHz to 500GHz. It's a
fun kit to build and play
with. A ci garett e lighter
plug Is included. Size
1" x~" operates on 9 to
15v DC.

KIT RSD·1 $12.95

STROBE LIGHT

WIRELESS rM MIKE
Small but mighty .S"x1"
PCB, will really stomp
out a signal well over 400
yds . This Is a buffered
wirele ss mike that oper ­
ates on 80 to 120 MHz
FM. Comes complete
with a microphone , and
9V battery connector.
Operates on 6 to 12v DC.

KITWM·1 $12.95

* SPECIAL *
Laser Power Supply Kit LSP-l

IMW Laser Tube LIMW-I
Mirror and Motor Kit MM-2

ALL 3 FOR $99.95

$8.95

If you need an attent ion
getter, or warning light,
yo u need the strobe light
kit . Use It for emergency
light for autos, for model
pla nes or radio towers.
Even use it on your blcy­
cle . Operates on 6 or 12v
DC and has a variable
strobe rate .

KIT ST·1

9V batt ery charger k it. This k i t is a mu st
when yo u bu y 9V N i-cads, charges 2 batt eri es
at on ce. U sc on 110V AC or wit h a 12V DC
cig ar ette li ghter plug which is included .
Comes co mp lete with parts, P .c. boa rd ,
housing and schemat ic.

DIGITAL lHERMOMEIER

KIT BOOK $14-.95

THIS MANUAL
CONT AINS ALL
SCHEMATICS, PARTS &

P ,C. BOARD LAYOUTS
FOR ALL OF THE
RAINBOW KITS . USE

YOUR OWN PARTS TO
CONSTRUCT ANY OF

OUR KITS.

AC LINE MONITOR
This is something every
computer user , photog·
rapher, or anyone that
must maintain a safe

----------l usable AC line voltage
should have handy . Mon ·
itor the voltage of your
motor home 's 110. AC
generator ins ide ) he
motor home. Every tech ·
nic ian 's bench needs
th is item . The AC line
monitor will ind icate,
with rnuttl-color LEOs,
what voltage is being
distr ibuted to your
equ ipment at that par­
ti cular outlet.

KIT LM·110 $10.95

We will accept telephone orders for V,U & M..terc.,~

(ELECTRoniC RAinBOW ~)
Indianapolis, IN 46268•6254 LaPas Trail

fiiii!i!!i!il To Order Call [Eel
~ 317-291-7262 -.card

Have you ever been In
your car, boat, or camper
- yo u try to start your
motor but the battery is
dead? The BATTERY
MONITOR kit uses the
c igarett e lighter plug
outlet to monitor the true
battery voltage . Multi·
col o r LEOs indicate the
voltage in 1v step s from
11v to 15v, green means
great , yellow is good ,
and red - call the tow
truck or get out the oars .
Size 1.2"x1 .75"

KIT LM·12$12.95
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GIANT
SOLAR
PANEL

3/4 AMP
14 . 4V

12x36 IN .

44 .00 EA !

PH' 713-893 -031 3
FAX' 713-583-1446

f!(BO

PAK
RAT .

54 .0016 AMP

5 VATTS
POYER

600 VATTS

TERMS

CIRCLE 294 ON FREE INFORMATION CARD

HODEL CURRENT PRICE

SH[ PPI NG AND HANDL [NG COST VARY AS

TO THE ITEM YOU ARE ORDER [NG.

ALL EOU[PMENT VARRANTIED FOR 90-DAYS.

CERTIrtED CHECK, PERSONAL CHECK DR

MONEY ORDER. PERSONAL CHECKS HELD FOR

1-VEEK BEFORE SH[ PMENT.

CHARGE CONTROLLERS
V

HODEL
PROVATT 50
PROVATT 600

M-16 16 - AMP

H-8 8-AHP 8 AHP 42 .00

[ij STATPoVER 250

F I TS I N THE PALM OF YOUR

HAND !

190 .00 !
'\VITH CIGARETTE LIGHTER ATTACHMENT

SINE VAVE INVERTERS

PA K RAT ELECTRONI CS
P .O . BO X 690073
HOU STON . TE XA S

ZIP 77269
ASK FOR FREE INFO

(713 -893 -0313 )

o

59 .00!

DM3050
METER
MEA SURES:
- FREQUENCY
-CAPAC ITANC
-RESI STANCE
_AMPS
-HFE
_VO LTS
_CONTINUITY

o
o

8888
oi~oi~
Q) ..... O) .....

tti~
DM- 3050 E VERYTHING

t1ETER
THIS ONE DOES IT ALL FOR

A SUPER LOV PRICE!

HOURS:NOON TO 6:00 MON -FRI 9 :00- 1:00 SAT.

SBC88A
CDNTRDLLER

. 16 OUTPUTS

.16 INPUTS
• 8 ANALOG [NS
• SERIA L I /O 179 . 00
: ~ :~ ~:~~~::~~ ~~;S SB~~Ey 59.00
• ON BOARD EPROM PRoG
• BASIC . C. OR FOURTH LANGUAGES

LOV U: VEL AUOW

DECODE pas OR NEG

HIe AUDIO

SIMPLEX REPEATER

149.00

GNO

I I2V __----.J

PR-50 SI MPLEX VOICE REPEATER VILL

YORK AS A VEHICULAR REPEATER OR

A STAND-ALONE SIMPLEX REPEATER.

SIMPLY CONNECT THI S UNIT TO YOUR

EXISTING MOBILE RADIO OR BASE

UNIT. GREAT FOR HILLTOP OR FIELD

APPLICATIONS .

DRAVS ONLY SOMA OF CURRENT .

HODEL PR-50

HOOKUP IS SI MPLE: F.... ~
1 1

60A56
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A DIVISION OF MING Ensi-rlns & Products, Inc.

ORDER TOLL FREE

1-800-669-4406
FAX ORDERS : (818) 912-9598

DVM-58C w] 1 Meg DRAM $89.95 DIGITAL VOICE PRODUCTS
DVR·120M The DVR·120M is a complete digital record/ playback unit that

incorporates the DVM·S8C wit hin an ABSenclosure, including all the
necessary components requir ed for im mediate use. $149.95

DVR-240 The DVR·240 is an enti rely digital, single channel, looping player,
w hich will continuously cycle the entire message without suffering
from the effects of tape wear and audio degradation. $249.95

DVM-S80S The DV M·S80Sdigital voice mod ule iscapab le of reco rd/playback of
up to S messages from its 32 second D RAM memory . $49.95

miM-2804 A compact digita l voice modu le designed for playback of up to 32
seconds of pre-recorded messages {rom a single EPRO M IC, which
must bepro grammed wi th our DVMP Programming Tool. $49.95

The DVM ·saC with Its variable lengthmessagecapabilitiescan store up to
16 Individual messages for Immediate playback to enhance most any
electronic application or project. Use It to add real voice prompting or
Instructions at an affordable price.

DVMP The DVM P programm ing tool is a non-PC based system designed to
be used wi th yo ur existing EPROM programmer for the purpose of
transferring vo ice data onto EPROM le s that are used with the DVM­
2804. $495.95

FLUKE DMM Series 10

$69.95
$79.95
$89.95

FLUKE 10
FLUKE 11
FLUKE 12

• A C & DC vo ltage measur em en ts to 600V.

• Ohms to 40 M eg & diode test.
• 4000 count digital display.
• Auto & manual ranging.
• Fast continu ity beepe r.
• Reliable by design.

FLUKE 12flUKE 11FLUKE 10

We stock a Full Line of X-l0 Accessories X·l0 POWERHOUSE (SS5400)

• Lamp Modules • Appliance Modules
• Floodlight Control • Receptacle Module
• Remote Sirens • Mini Timer
• Wireless Motion Detectors
• Wall Switch Modules
• Telephone Responder
• Wall Switch Module
• Burglar Alarm Interface

A wireless 4 piece home security system
that installs in minutes without tools or
Wiring. The professional features and re­
liabilityofthe SS5400 can protect up to 16

a doors / windows and control up to 8 re­
O motely operat ed lights simply by adding

additional X-10 PowerHouse modules to
the system.

DIGITAL VOICE PRODUCTS
DVM·2804, DVM·S8C, DVM-S80 S, & more.

TESTING EQUIPMENT
IC Tester , Fluke Me le".

SECURITY SYSTEM
Vehicle ala rm, PIR, sirens, & ho me secu rity.

CANADIAN ORDERS:

All o rde rs must be PREPAID by
check or credit card (VISA, Me).

Add a nat rate of USS1S .00 fo r
shipping and han dli ng by U.S.
POST OFFICE(air).

$ 5.00
$ 8.00
$1 5..00
$ 4.00
8.25% SalesTax

RF TRANSMITTER & RECEIVER
TX-88 RF Transmilter
RE-99 RF Rece iver

VISA, we & DlSOOVER CREDIT CARDS ACCEPTED

FREIGHT CHARGES ADD:
UPS - Ground
Second day (blue)
Next Day (red)

C.O.D. ADD:
CAUF. RESIDENT!> ADD:

TECHNICAL SUPPORT

(818) 912-9864

All PRICES SUBJECT TO
CHANGE WITHOUT NOTICE

MAIL ORDERS:

ELECTRONICS 123
17921 Rowland Street

City of Industry, CA 91748

RADIO COMMUNICATIONS
MOTOROLA SPIRIT I, II, & III , & all the accesso ri...

BATTERIES
Panascnic Alkalin e & Ni-Cd, Power Ionic u.aled lead­
a cid.

SYNTAX PROTOTYPING PCB
FOR All PC-BUSES:AT, MULTI, PS, 5-100, VME, & XT.
FO RALL PC-BOARDS: IC, TRANS, & UNI.
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LogloLab™Explorer
The Soft logic Bench

.83

STILL ONLY

_____.. $49.95

SUPER NEW FEATURES
ADDED TO PCB 1/

EASY TO USE CAD SOFTWARE

THE BEST JUST GOT BETTER

"THE BEST PCB CAD A VA/LABLE "

Lets you verify your GERBER output on screen
before sending it to the PC Board house.

Free Evaluation Package

Write or Call Today

Supports true CURVED Tracks .

AUTO TRACK NECKING
This feature will AUTOMATICLL Y ADJUST :~~=

the track according to the DESIGN rul es you set.

PCB /I - STILL ONLY $149 us !! !

Download DEMOfromBBSand SAVE$10 on your order
BBS at 416 289-4554 (2400/8 /N /1)

GERBER VIEWING

R4 SYSTEMS Inc.
P.O.Box 451
West Hill, Ontario
Canada M1E 4Y9
(416) 399-0943

Send check or money order to:

K.E. Ayers and Associates
7825 Larchwood 8t. Dublln,OH 43017

30 day money-back guarantee
Requires an IBM-PC/XT/AT (or compatlbl ), 640K.

DOS 3.2 (or hlghe~, EGA orVGA. and a mouse

LoglcLab is the first affordable logic simulator
designed with tudents and hoboylsta In mind
o NEW! Simulates a 25" X 25" wire wrap board
o NEW! Online manual & context-sensitive help
o NEW! Online data sheets for all ICa
o NEW! Pin-outs available while wire wrapping

LoglcLab gives you the simulated equivalent of:
o A parts cabinet stocked with dozens of types

of common 74LS-series and CMOS ICs
o A 16-channel, 1-nanosecond logic analyzer
o NEWI Hand-held logic probe
o Pushbutton switches and signal sources
o LED and seven-segment Indicators

CIRCLE216 ON FREEINFORMATION CARD

Sold or educational ur oses only

Complete Manual only $79.95
M.O. or C.O.D. to Spy Supply

7 Colby Court Suite215, Bedford, NH 03110

(617) 327-7272

How do you reprogram cellular phones?
• How to have two phones with the same number
• Descriptions of cellular phone's vulnerabilities
• Techniques for decoding & changing cellular phones' NAMS

and ESN's
• Where to buy programming devices
• Chip supplier's phone numbers
• Instructions on how to change phone numbers on all models
• Cellular phone manufacturer's ESN codes~

~

j
ij}
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~
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:AIG Electronic Chemicals
For Manufacturing, Maintenance & Service!

DeoxlT, a one steptreatment is a fast-acting deoxidizing solution thatcleans, preserves,
lubricates and improves conductivity onallmetal surfaces. Temperature range -34'C to200'C.
Non-flammable, non-tcdc, non-corrosive, non·gumming, ozone-safe.

PreservlT, seals, lubricates andpreserves metal surface for protection from oxidation and
contamination. Foruseonclean surfaces or ones pre-cleaned with DeoxlT. Temperature
range -34'C to 200'C. Non·flammable, non-toxic, non-corrosive, non-gumming, ozone-safe.

These new advanced formulas contain improved deoxidizers, preservatives, conductivity
enhancers, anti-tarnishing compounds, arcing &RFI inhib~ors and provide extended tempera­
ture range. DeoxlT's newformulation alsoprevents dissolved oxides/contaminants from reo
attaching to metal surfaces, providing longer lasting protection.

OpticALL e1fectivelycleans, polishes
andeiminates static electrcity ono~cal
viewirg surfaces.O~ isalso recom­
mended asa general purpose antistatic
cleaner on plastic, glass andmetal sur­
faces.

StaticALL e1feclivelynwtralizes static
build-up caused t1{ friction and 10t'I humid­
ityconditions.

DustALL quickly and safely removes
dust, iri andparticles from sensitive elec­
tronic equipment, computers, lab equip­
ment, 0IftaJ grade sur1aoes and CCher
mechanisms andequipment.

FreezALL quckly and safely cools
circuits to-54'C. Locates iriermillentcom­
poneris due to heat failure and hairline
cracks onPCBs.

MechanicALL • High Permating
Anti-Cooosive Anti-Tamishing Cleaner &
LubicanlLuOOcates &Prctects, Displaces
Moisture, S1DIllSqueaks, Mi\1mes&Calls
Entire SLriace.

ElectricALL - Rejuvenatirg Solu­
tion ForAllEleclricaIApplications. Cleans,
Preserves, ImprCNes & Praects Connec­
tions, RemOlles Cooosion & Oxidation,
Reduces Wear, Abrasion, Arcing & RA.

DegreasALL .Fordegreasing, clean­
ing and defluxing equipment and parts.
Removes oil, grease, dirtand contami­
nants inclucfll1Q rosin flux from PCBs, com­
ponents and metal parts. Biodegradable.

CAEON 27 ·Forsensitiveequipment
appfications. ForremOllalcicjl, greaseand
dirtfrom surfaces. (Fr~TF) .

CAEON 28 .Degreaser and cleanirg
Iquid remOlles organic contam ilants in­
cludIng rosin flux from PCBs, components
andmetal parts. (F~TMC).

X-10S Instrument Oil• Contains
/iificone. Finest quality instrument cjl for

....use onrubber, plastics and metals. Non­
gumming, rust inhibilirg,lerg lastirg lubi­
cation.
X·10 Instrument Oil· Lubricates
precisioninstrumerts,linep<Jtsand mecha­
nisms. Use onaD metals (gauges, gears,
clocks, instrumerts, etc.). Non-gummirg,
rust inhibitirg, lerg lastirg lubrication.

DeoxlT &PreservlT
Deoxidizer, Cleaner & Preservative

• Improves Conductivity

• Reduces Intermittent
Connection Failures

• Reduces Arcing & RFI
• Reduces Wear &Abrasion
• Extended Temperature Range,

·34°C to 200°C

;)roGold
~old Conditioner & Preservative

I Protects Gold Surfaces &
Base Metalsl

• Improves ConductivityI
t Forms Protective &

Anti-tarnish Coatlngl

• Reduces Wear & Abraslonl

• Reduces Arcing &RFII
• Reduces Intermittent ,.;'"

Connection Falluresl

roGold isspecifically formulated to improve conductivity and protect gold, base metals and
her precious metal surfaces.
common problem with gold plated surfaces is thatthebase metals migrate tothesurface due

Igold's soliandporous nature (dendrite corrosion). Once exposed, base metals oxidize, adding
wanted resistance that impedes electrical performance. Since goldplated surfaces arethinly
~ed, they aresusceptable to scratching & abrasion, further exposing thebase metals.
roGold,aonesteptreatment conditions goldconnectors, contacts andother metal surfaces,
nhancing theconductivity characteristics to efficiently transm~ electrical signals.
lon-abrasive/non-corrosive formula,non-sammable, non-toxic, ozone-safe.

aDAIR 16744 W. Bernardo Drive,
San Diego, CA 92127-1904

LABORATORIES. INC. Pho~e: (619) 451-1799,
-Environmentally Conscious· FAX. (619) 451·2799

Wewere having trouble with edge connectors inourmanufacturing environmenf until we tried
~roGold Wlp"...great product.' J. P.,General Electric

'Static anddirt buildup onourCRTscreens have always been anannoying problem. We have
tested manyproducts andfind Opt/cALL to lastconsiderably longerandworkjustaswell onour
olastic and metal enclosures. '

A. R., University of Maryland, College Park, Dept. of Physics & Astronomy

'Formanyyears we havebeen using Caig's liquidandsprayproducts inthe lab forservice and
repair ofconnectors, switches andpotentiometers. I also use their paste products onmyboat
toprevent corrosion from salt water andair... fine products fora variety ofapplications'.

T. S.,University of California, Lawrence Livermore National Laboratory

'Corrosion problems onvel)'sensitive connectors have been lIII annoying problem forus. We
have triedmanyproducts without success unIJ7 we triedCaig'sD,oxrr. DeoxiTis the ontyproduct
that hasworked perfectly. We highly recommend it'. R. V., Xerox Corpaation

Caig Products .., used by those who demand the best!

Ampex Grumman Aerospace Motorola
Boeing Hewlett Packard RCA
Capitol Records Honeywell Switchcraft
Diebold, Inc. IBM Texas Instruments
Dolby Laboratories John AukeMfg. Xerox Corp.
General Electric Mcintosh Labs . .. andMany More -.

~
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At last! A low cost electroluminescent glow
strip and inverter . These brand-new units

were designed to backlight small LCD TVs
made by the Citizen Watch company . The
inverter circuit changes 3 or 6 Vdc to ap­

proximately 100 Vac, the voltage required
to light the glowstrip. Luminescent surface
area is 1.7" X 2.2S". The strip is a salmon
color in its off state, and glows white when
energized. The circuit board is 2.2" X 1·.
Glow strip and circuitry can be removed

easily from plastic housing . Ideal for spe-
ciallighting effects and backlight ing.

Citizen# 92TA operates on 3-6 Vdc
CAT# BLU·92

$3.50 each Q~:~~
AVAILABLE

10 for $32.00 • 100 for $27S.00

I!!!/
~ II

Electroluminescent
BACKLIGHTS

We sold out of these
popular dollar bill
switches last year,
but now they're back !
Insert bill into chute.
Magnetic head and
infrared sensors
analyze bill for
authenticity and
position , if anything is wrong it kicks the
bill back . If good , bill passes through the
chute and a S volt current is switched. Will
pass any size U.S. bill. It cannot differen­
tiate between $1, $S, $10 etc. Operates
on 12 vdc. Solid metal housing S.32" x
4.1" x S.21· high. Chrome dollar chute .
extends 1.34" in front. Removed from new
equipment. Guaranteed.

CAT# 05-2 $25.00 each

Alps # 1S Very tiny SPST,
normally open, pc mount
pushbutton switch . 0.235"
square X 0.35" high. No pushbutton cap avail­
able. Ideal for circuits requiring inexpensive
switches were looks are not important.

CAT# PB·39 S for $1.00

12.6 Vct 2 Amp Xformer

Mini PC Pushbutton

Switches ,

Heavv Duty Reed Switch

~ ~=
No specs available, but this glass encapsulat­
ed reed switch is larger than most we've
seen. Single pole, normally open. Glass
body is 2" long. Leads and contacts are 0.1"
wide metal. CAT# RSW·6 7St each

Same as Mouser
# 41FG020.
12.6 Vct, 2 Amp
power transformer.
2" X 2.3S" X 2.10".
2.90" mounting centers . Pigtail leads.
CAT#TX·122A $4.00 each

10 for $37 .50

This infrared remote control device lets you
turn on/off lamps, appliances or other 120 Vac
devices using an IR transmitter similar to the
one on your TV or VCR. Originally designed
for use with a hydromassage unit, these trans­
mitters and receivers will apparently operate
most A.C. devices with 2 prong non-polarized
plugs . Not recommended for use with heat-
ers. Requires a 9 volt battery (not included) .

CAT# RC·1 $9.9S· 2 for $17.00........_~ -TOLL FREE UHUI::H LINES 1-800-826-5432
FAX (818) 781-2653 • INFORMATION (818) 904-0524

Minimum Order $10.00' All Orders Can Be Charged To Visa, Mastercard Or Discovercard· Quantities Limited'
California , Add Sales Tax· Shipping And Handling $3.50 For the 48 Continental United States - All Others Including

Alaska, Hawaii, P.R. And Canada Must Pay Full Shipping' No C.O.D. • Prices Subject to change without notice.

We Sell QUALITY PARTS • We Have DISCOUNT PRICES • We Ship FAST

{fW

74 WATT
Open frame switching power supply.

Input: 120/240 Vac.
Output: S Vdc @ 4.0 Amp.

12 Vdc @ 4.S Amp.
S.8S" X 3.28" X 2.2S".

Must be tested under load.
CAT# PS·74 $20.00 each

Switching Power Supplies

10 WATT
Enclosed
Switching
Power Supply
Input: 117 Vac
Output:
+S Vdc @ 6 amps

-S Vdc@ 1 amp
+12 Vdc @ 3 amps
- 12 Vdc @ 3 amps

Regulated switching power supply . Over­
load and short-circuit protect ion. Voltage
adjustment trimmer. Fused . Requires stan­
dard IEC type power cord . 14" color coded
wires terminated by molex-type connectors.
Black=ground, Red=+S, Green=-S, .
White=+12, Blue=-12. 9.62" X 3.S" X 2.22"
vented aluminum chassis.

CAT# PS·50 $22.00 each

76 WATT
Computer Products # XLSO-8601
Input: 11S/230 Vac
Output: -12 Vac@ 1.0 A

12Vdc@1.0A
S Vdc@6.0A

Regulated switching power supply .
7.7S" X 4.2S" X 1.78" high
CAT# PS·76 $20.00 each

50 WATT
Computer Products # XL4D-8301
Input: 11S/230 Vac
Output: -12 Vdc @ 0.2A

12 Vdc@2.0A
S.1 Vdc @ 3.S A

Switching power supply. Regulated .
6.30" X 3.93" X 1.9" high.
CAT# PS·51 $1S.00 each
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Style
C
C
C
C
C
C
C
C
C
C
C
C
A
C
A

Price
$2.00
$2.2S
$2.7S
$3.2S
$1.50
$2.75
$3.00
$3.00
$3.50
$2.S0
$4.S0
$5.2S
$6.S0
$5.25
$4.50

~.

...
Style C

Cat#
DCTX·470
DCTX-621
DCTX·632
DCTX-754
DCTX-8310
DCTX-920
DCTX-932
DCTX-931
DCTX·10SO
DCTX·1210
DCTX·125
DCTX·1281
DCTX·121
DCTX·1470
DCTX·1540

negative
negative

positive
positive
negative
positive
negative
negative
positive

Powerful neodymium 8
rare-earth magnet.
Originally for use in
permanent magnet
d.c. motors. Irregular shape. Approximate

dimension: 1 1/4" x 3/4" x 1/2" thick.
WARNING - Don't put your hand

between magnet and metal objects.
CAT# MAG·2 $7.50 each...

CABLE TIES

Plug Style
2.5mm co-ax
1.3 mm co-ax
2.1 mm co-ax
1.3 mm co-ax
battery snap
2.1mm co-ax
2.1 mm co-ax
2.Smm co-ax
2.Smm co-ax
2.1mm co-ax
2.1mm co-ax
2.1mm co-ax
none
1.3mm co-ax
2.Smm co-ax

Amps
70ma.
200ma.
300 mao
400 mao
10 mao
200 mao
300ma.
300ma.
SOOma.
100ma.
SOOma
SOOma
1 Amp
700ma.
400ma.

Volts
4Vdc
6Vdc
6Vdc
7.S Vdc
8.3 Vdc
9Vdc
9Vdc
9Vdc
10 Vdc
12Vdc
12 Vdc
12 Vdc
12 Vdc
14 Vdc
lS Vdc

Premium quality metal tape in C-GO cassettes (30 or more per side) .
One of the finest "brand-name" tapes on the market, in durable, clear
plastic transport mechanisms. Recorded and bulk erased, the
record-protect tabs have been removed and therefore, need to be
taped over to re-record. Audiophiles will appreciate the wide dynamic range of this tape .
If your cassette deck has a "metal" setting you will hear the difference. A real barga in!

CAT# C·600M $1.25 each
10 for $10.00

CASSETTE STORAGE CASE
Black, unbreakable plastic audio
cassette storage case .

CAT# CBOX 5 for $1 .00 • 100 for $15.00

Ca" Approx. "n.T~1 Col.. MaL 10 100 1000
lMlglh Streng'" Bund.. DtL

TR-400 4" 181bs neutral 15116" $2.50 $15.00
TR-400B 4" lSlbs black 15116" $3.00 $17.50
TR-600 6" 30lbs neutral 1 1/2" $4 .00 $30 .00
TR·600B 6- 30lbs black 1 1/2" $4.00 $30.00
TR-800 S" 50lbs neutral 1 3/4" $S.OO $40.00
TR·800B S" SO Ibs black 13/4- $6.00 $50.00
TR·1100 11" SOlbs neutral 3- $6.00 $50.00
TR·1100B 11" SOlbs black 3- $7 .00 $60.00
TR·1500 lS" SOlbs neutral 4- $8 .00 $70 .00

Heavy-duty 15- cable tie.
TR-1500HD 15" 120 Ibs neutral

We Sell QUALITY PARTS • We Have DISCOUNT PRICES • We Ship FAST

~

We recently received a load of these
PC boards which contain, among other

things, a RF modulator. With a little
desoldering you should be able to

liberate a working unit from the board.
Also contains a 7S0ST voltage regulator
with a couple of heatsinks, 20 ICs. ca­
pacitors, resistors, diodes and connec­
tors. No hook-up information available

on the modulator.
CAT# VMB-1 $2.7S each

A GREAT DEAL on 10 Amp
Solid State Relays

10 amp solid state relays,~
removed from equipment~
and tested. Control voltage :
3-32 Vdc . Load: 10 amps up to 250 Vac .
Standard "hockey-puck" size : 2.27" X
1.72" X 0.9S". UL and CSA listed.

CAT# SSRLY·11 U $8.25 each
10 for $80.00

5 Vdc Latching Relay

<Amon # G6EK-134P-ST-US SVDC
Tiny, DIP compatible, GJ
dual-coillatching, SPOT
relay. S Vdc, 123 ohm coils .
Contacts rated 2 amps @ 30 Vdc. 0.62"
X 0.38" X 0.3" high. Sealed black case .
TIL compatible. UL and CSA listed.

CAT# LRLY·3 $1 .75 each

11" X 4" electroluminescent
glow strip. Great for control
panel backlighting or spedal
effects lighting. Operates on
120 Vac. Salmon color.
9 " long wire leads.
CAT# G5-1100

$5.25 each

PC Board w/Rf Modulator
(and lots of other parts)

CIRCLE 296 ON FREE INFORMATION CARD
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clamp-on
voltage test
lead
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MAXTEC INTERNATIONAL CORP.

In-eircuitAnd Out-Of-eircuit Ie Tester
HODEL REGULAR SALE

560 Special $3500.00 $2595.00
* Includes AK-560 User Program­

mable software, ($495 value),
and model #2520 Digital Stor­
age Scope, ($1493 value), at
NO CHARGE!!!

560 $3500.00 $1995.00
* Includes AK-560 at no charge!

2520 $1493.00 $ 695.00

Unique clamp-on voltage test lead
design makes measuring voltage
just as easy as measuring current.

MC500 ...... $749 5

• measures up to300 Amps AC,
750 VAC and 2K ohms

• ruggedized construction
• continuity beeper
• data hold
• hard leather carrying case
• overload protection
• low battery indicator

DIGITAL CLAMP "AMP-VOLT" METER

PRINT'M
"roduota International

8931 Brookville Rd. Silver Spring NO 20910
800-638-2020 * 301-587-7824 * FAX 800-545-0058

V-212
REGULAR
$525.00

SALE
$399.95

REl2ItAIl SALE

•

Built-ins include:
• regulated, variable ±15VDC
• 15VAC and 30VAC supplies
• sine, square &triangular wave

generator (200Hz-200KHz)
'1KQ and 1OOK Q potentiometers
• speaker
• 3 breadboards (1380 tie-points)

expandable to2020 tie-points

h
IIIlO. OESCRIPTIlIl

DIGITAl STORAGE OSCillOSCOPES

YC-6023 2 en , 20 ttlz. 20 IIS/s. 2 KW/ch.
RS-232 w/HPGl support 1895.00 CALL

YC-6024 2 Ch. 50 MHz. 20 IIS/s. 2 KW/ch.
RS-232 w/HPGl support 2195.00 FOR

YC-6025A 2 Ch. 50 MHz. 20 IIS/s. 5011Hz Repet-
Itive sampling. 2 KW/Ch. frequency PRICE
counter. RS-232 w/HPGl support 2695.00

YC-6045A 2 Ch. 100 Itiz. 40 IIS/s. 100 Itiz equiv- ~OTES
alent sampl1ng. 4 KW _. frequency
counter. RS-232 w/HPGl support 3295 .00

YC-6145 4 Ch. 100 Itiz. 100 l1S/s (I ch}, 4 KW
_. counter. RS-232 w/HPGl support 4395.00

YC-6155 2 Ch. 100 MHz. 100 IIS/s (2 ch}, 4 KW
_. counter. RS-232 w/HPGl support 3995.00

V-212 20 MHz. Dual Channel 525.00 399.95
V-660 60 MHz. Dual Channel. Delayed Sweep.

CRT Readout 1345.00 1045.95
Y-665A 60 Iffz. Dual Channel. De'ayed Sweep.

CRT Readout. Cursors. Counter 1545.00 1285.95
V-I06O 100 MHz. Dual Channel. Delayed Sweep.

CRT Readout 1645.00 1365.95
Y-I065A 100 MHz. Dual Channel. Delayed Sweep.

CRT Readout. Cursors. Counter 1895.00 1645.95

"roduota International

PRINT'"
8931 Brookville Rd. Silver Spring NO 20910
800-638-2020 * 301-587-7824 * FAX 800-545-0058

TD107 ...... $1599 5 TA102 ...... $1499 5

Built-ins include:
• regulated +5VDC & ±12VDC
• 1Hz/1 KHz/100KHz clocks
• logic probe
• 0.5Hz/500Hz pulse generator
•8 data switches &8 logic LEOs
•2complementary logic switches
"3 breadboards (1380 tie-points)

expandable to2020 tie-points

These CADs have everything you need to design, test and analyze Model Contact Bind'g Acces. Your
circuits. They'vebeen adopted bymajor colleges across the U.S. --l'!L Points Posts Panel Cost

,... .... BB100 100 0 no $ 100

BB640 640 0 no $ 4 49

BB740 740 0 no $ 4 99

BB840 840 0 no $ 549

BP605 1,620 4 yes $1999

BP610 2,230 4 yes $2499

r====~:===-::".::§

BB100

Fax,call orcircle response card for FREE catalog.Minimum order $25;
minimum S&H $5 ($8/unit for CAD); CA customers add sales tax; pas
OK for qualified accounts; send order with check ormoney order to:

m JPC International, Inc.
P.O. Box55, Agoura Hills, CA 91376
Tel: 8181707-1514 • Fax:8181707-7327
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ALFA ELECTRONICS QUALITY TEST EQUIPMENT
AFrOl~DABLE PRICE

Fluke Multimeter
Ruke 70 II $62
Ruke 73 II $87
Ruke 75 II $125
Ruke nil $145
Fluke 79 II $165

Ruke 83 $215
Ruke ~ $~

Fluke 87 True RMS $2~

Ruke 86 Automotive $359
Ruke 88 $419

Capacitance Meter
n05 $57.95
0.1 pF-20,OOOIlF In 9 ranges
0.5% basic accuracy
Zero adjustment ± 20pF to compen­
sate parasltics lrom test flxtu III

AlIa Available:
Heavy dlty DMM
AC/OC clamp meler
Thermometer, Lux meler
pH meler, logic probe
Hgh voltage probe
RC OICIllalor
Electronic acale
Fr uenc counter

Power Supply
P5-1610 $299.95
0-16 VDC , 0-1OA output
Constant wlage & COlISlant current mode
O.2'Y.+2mV line regulation
0.04% +2mV load Illgulatlon
lmVrms noise and ripple
Short clrcul and owrload protected

SWEEP FUNCTION
GENJCOUNTER 329.95
O.5MHz to 5 MHz
SWeep: l.il 10:1A.oo 10:1 20mS to 2S
N/o, Modulation
Gated Burst, Volage Control Generator,
Generator Corarol Volage & 6 digit Courer.

FUNCTION GENERATOR
FG·2100A $169.95
02 Hz • 2 MHz In 7 ranges
SIne, square, lJIangle, pulse and ramp
OUtput: 5mV-20VPil
1%clstortlon, De Offset ± 10V
VCF: Q-l0V cortrol frequency to 1000:1

FUNCTION GENJCOUNTER
FG·2102AD $234.95
Generales signal same as FG-2100A
Frequency counter 4 olQlls
Feature m and CMOS output

20 MHz Digital Storage
Oscilloscope 05-203 $769.95
SWllchable between digital and analog
2 K word per channel lllOrage
sampling rate: 10 M sample Is«.
8 bl vertical resolution (25 LsrelsldiY)
EJipanded Tinebase IOrnYdIv . 0.5 Ydlv
Refresh, ReI, sal'll ai, save CH2, Pre-Tr'o
Plotter Control

.~j.

1t:!!!II.
-:- ~~.~ :: I·

;' . -:c:

"';--·1
I
I

- .. - .•- 1
~ i

!
L~~,-J

$339.95
$569.95
$769.95

AUDIO GENJCOUNTER
AG·2603AD $239.95
Genera s audio signal same as K3­
2601 A
Frequency counter lHz-l5OMHz
5enstMty &nV
For Internal and external sources

AUDIO GENERATOR
AG·2601A $124.95
10Hz • lMHz In 5 IlIIrJ1lS
QJ1put: 8Vrms sine, 10VPil squarewave
S¥nd1ronlzation: ±3'Y. 01 oscillation Ire­
quency per Vrms
QJ1put distortion: 0.05% 500Hz • 5Wlz

0.5% 50Hz • 50Wiz
QJ1put In'cledance: 600 ohm

LCR Meler 195
$119.95

Very popular LCR
Induclance:lllH-2OOH
capaclance:o.l pF-200 IlF
Reslstance:O.Ol0-20Mn
BasIc accuracy:R:l'Y., C2'Y.,
L:3% •
Test frequency 1 kHz

DMM 175A $67.95
DMM with 20 MHz
Frequency Counter
Most popular DMM
Freq. Counter 1Hz-20MHz
DeV .l mV-l 000V

::.. N;V .l mY-750V
N;AtOCA .1mA-l0A
R .10 -2000Mn
cap 1pF-2O\1F
m Logic test20 MHz
Translsmr HFE lest
DIode test
LED test
3 1h clgl display
10 Mn In'cledance

20 MHz Oscilloscope with Delay
Sweep P5-205 $429.95
Dual Trace, CofTllonent test, 6" CRT, X·Y Operation, TV
Sync, Z Modulation, CH2 Qrtput, Gratialle ilium, 2 probes
XI, xl0. Best pIice wlh delay sweep.
PS·2OO 20MHz DUAL TRACE
PS-405 40MHz DELAY
PS-605 60MHz DELAY

..." : ", .. »; y.
.._,' .. t.':

RF SIGNAL
GENJCOUNTER
SG-4162AD $234.95
Gellllllltes RF slgnaI same as 00­
41608
Frequency counter 1Hz -150MHz
5ensl1vly <5OmV
For Internal and ex1emaJ sources

RF SIGNAL
GENERATOR
SG-4160B $124.95
100kHz-I50MHz slnewave In 6
ranges
~U1 l00mVrms to 35 MHz
lremal 1kHz, External 5OHz.2OkHz
modulation

Power Supply
P5-303 $169.95
0-30 VDC , 0-3A output
0.02% + 2mV line Illgulatlon
0.02% + 3mY load regulation
1 mVrms noise and ripple
Short clrcul and owrload protecled

.!.

i

«: : ".
:... , .

.'

LCR Meter 814
$199.95

TIre Best Handheld
LCR
InduC1ance:0.1v.H-200H
capacltance:O.l pF·20,OOO\1F
Reslslance:1 ma-2OMO
1% basic accuracy
Dissipation factor Indca1es leakage
In capacilor and Q faclOr In Induelor
Zero adPstment to reduce parasl·
tlcs from test fixture
Very good lor hi1l frequency RF
and surface mount COf'I1lOO8nls.

DMM 2360
$129.95

DMM + LCR Meter
Most Versatile DMM
InductallQl: 'IlH40H
capacitance: lpF40\1F
Frequency: 1Hz • 4MHz
Tel!1l&l3ture: -40 • 302"F
logic Test 20MHz
Diode, ConlIrolly
Vol, An1l, Olm
3999 count display
Peak Hokl
Auto power 011

_"- I:-.. .[ -

ALFA ELECTRONICS (800) 526-ALFA/(609) 275-0220 15DAYI.10NEYBACKGUARANTEE. lYEAR WARRANTY

P . FAX:(609) 275-9536 WRITE FOR FREE CATALOG. PRICES SUBJECTTO CHANGE
.0. BOX 8089 Princeton, NJ 0854 Visa, Masler Ca rd, American Express, COD, Purchase Order Welcome
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To orderyourcopy call
800·272·0674

Fax (818) 340·6316

The affordable,
True Analog/Digital/Behavioral
Mixed·Mode Circuit Simulator for PC
• Simulate circuits containing any com inatio of
analog and digital components. • Complete SPICE

analog simulator with extended syntax. • Fully
integrated event·driven logic simulator. • Analog
Behavioral modeling using arbitrary equations,

Laplace transforms and look·up tables. • Analog and
digital model libraries. • Graphics post·processor.

• Comparable to professional systems costing
thousands more!

PENZAR
DEVELOPMENT
P.O. Box 10358
Canoga Park, cA 91309, (818) 594-0363

ELECTRICAL
ENGINEER
ON STAFF

9:00AM -5:00PM
PACIF1C TIME

MON.-FRl,

COPROCESSORS
CUT CTRIX
SX20 SI19 S20 SI29
SX2.\ SI44 S2.\ SI49
DX2.\ SI63 D2.\ SI79
DX33 SI85 D33 S189

D40 SI99

QUALITY
mMlM

PC/AT COMPATIBLES

BARDDRIYES
100MB IDE S329
120MB IDE $389
210MB IDE S569

POWER SUPPLIES
XT/AT S52
BABY TOWER Sj 2
FULL TOWER $63
MINI-DESKTOP S.14

AT S56

SCANNERS
GENIUS GS4000 SI21
GENIUS COLOR $459

TAPE DRIVES M.lSl:..
IRWIN 120 STD . S209 SX-25 NarEIlOOK PC Slm
IRWIN 250 STD . S279 DOS 5.0 $69
IRWIN 120 PLUS S279 WINDOWS'" 3.1 UPGRADE $49

CD ROMS
CHINON CDS 431 INT. $399
CHINON CDY 431 EXT. S529

MODEMS
2400 BAUD INTERNAL S56
2400 BAUD E.XTERNAL S79
2400 INT W/SEND/RCV FAX S139
9600 EXT W/SEND/RCV FA.X S2.W
14400 EXT W/SENDIRCV FAX S319

FLOPPT DRIVES
3.5" 1.44MB S63
5.25" 1.2MB $63
FD-505 DUAL SI79

ItO CABDS
PARALLEL S16
SERJAL S21
ATilO (2SIIPII G) S24
2 DRJVE FOC $33
4 DRlVE FOC S39
MULTI-AT/IO $42

(IDF/ FOCnSl IP/ IG)

POlVER SYSTEMSand accessories...
ALL SYSTEMS INCLUDE•••
'" Motherboard '" 1 3.5" 1.44 MB Floppy Drive '" 2 Serial Ports '" Mouse Technical
"'RAM '" 1 5.25" 1.2 MB Floppy Drive '" 1 Parallel Port '" Windows1'1.1 3.1 Assistance/

'" Case '" 1 105 MB Hard Drive (IDE) '" 1 Game Port '" DOS 5.0 Custom

'" Power Supply '"H~ Drive Controller (IDE) '" 14" Monitor '" FCC Approved Quotes

'" Keyboard '" Floppy Drive Controller '" Video Card '" 1 Year Warranty! VIA FAX

s available on 386SX -25 386SX-25 386DX-33 386DX-33 486DX-33 486DX-33
f desktop or SVOA Moni tor SVOA MootilOt SVOA MootilOt SVOA Monitor SVOA Monitor gVGA Monitor

dditional RAM (1024x768, .39DI') ( I024x768•.28DI') (l 024x768• .39DI') (1024x768•.28DI') (l024 x768• .39DI') (1024x768•.28DI')

I systems ! 2 MB RAM 4MB RAM 2MB RAM 4MB RAM 2MB RAM 4MB RAM

$1454 $1566 $1614 $1711 $1974 $2071

SI09
SI79
$315
$629

Most configuration
request! Choice 0

mini-tower case . A
available on al

MOTlfEBBOARDS
ECS .
3ll6SX-25
386DX-33 (l 28K)
4ll6DX-33 (l 28K)
BIOSTAR
286-20
3ll6SX-25
3116DX-33 (64K)
486-DX-33 (64K)

CODE RES992

VlDEOCARDS
OAK 037. 800x600. 256K S39

SI89 OAK 067. 1024x768. 512K S76
$339 PARADISE 1024x768. 256K S76
$649 PARADISE 1024x768. 512K SIl6

PARADISE 1024x768. 1M SI09
PARADISE 1024x768. 1M. NI SI 15
MENTOR 1024x768. 1M (ET4OO) S125
MONOGRAPHICS CARD S22

MONITORS PRINTERS IBROTHER!
BAM SVGA.I024x768 ..28DP. NI S364 HL-IOV LASER SI399

IMX9.80 SIMM $45 SVGA. I024x768. .28DP. INT S325 1.1-1309 MATRIX SI89
1MX9-70 SIMM S46 SVGA.1024x768. .39DP.INT S265 M-I324L MATRIX $289
IMX9-60 SIMM S48 SVGA_ 17". 128Oxl024 S945 1.1-1924 MATRIX $649

4MX9-70 SIMM SI55 MONO 14" AMBER S1l9 CASES
256KX I-80 DRAM S2.15 KEYBOARDS DESKTOP W/PS sse MlCEtPOlHTlNG DEVICES
IMXI-80 DRAM $4.95 FUJITSU 4700 TACTILE $49 MINI TOWER W/PS S96 ~'g'J~i ~~N~WS'" 3. 1 BUS ~~
64KX4-80 DRAM $3.25 LJTEON 101 TACTILE $38 MED TOWER W/PS SI69 MOUSE WIWINDOWS'" 3. 1 SERIAL sse
256KX4-80 DRAM S5.25 LJTEON 101 MECHANICAL S44 FULL TOWER W/PS SI39 GENIUS 1212B TABLET sm

•

POWERG Y w. _ VISA. MASTERCARD, Mon.)' Orden. pro-paid ...men, penonaJ or oompany ehock (al low 7-10 days CO
clear) . C\Jstomen are notified of any price etwlges at time of purchMe. Shipping and hand ling char gee extra &; vary with

'5821 56th ST. EAST w.isht and Ioeation. Normal ohipping via UPS Ground or BIue, usually within 7 day•. WllShington .... ielen" add 7.8 %
Sumner, Wo. 98390 .. I.. tax. FAX orden gladly eccepeed ! VISA/MASTERCARD oed« oubjoel CO 3.5% Sureharge. Availability &-.pricee

subject to chanp. Al l brand and product rwnee are the tr~ and regiscered trademarb of their respective oompaniee. For your prouctton. WE ALWAYS

C'HECK: FOR STOLEN ClUIDrr CARDS. Defect ive hardw are replaoedltqMirtd at the dilCft!Cion of POWEROY. We do nor: alk>w norHiefective rdUmI. We
tI reeeeve tho right to tubltitute a product of equal or gre.at« value &. quality in the event of. ahonage. Orden cancelled before shipment subject to. 15*

reacocking fee. POWERGY ;. NOT RESPONSIBLJ! for typographieaJ «ron. IV. sell only QUAll1Y ITEMS..
INF '2 • 9 9 RDER NLY'2 99·7028 FAX ORDERS UOTES '20 78-3796
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This meter Is designed In
accordance ~lh relevant safety
requirements as speclnedIn lEe­
348, UL-1244andVDE-0411.

2>MHzFREQ
COUNTER
N:'A)C CURRENT
CAPACrrANCE
LOGICTEST
lRANSlSTORhFE
LEDTEST­
VERFY oooo.9AD
KELVIN
'990092
PRO 400

$6995

~~te wI~ St.fK8m"IIod.t 112FNW~. pI~

TEMPERATURE, TACHOMETER & DWELL
ANGLE TESTER, DUTY CYCLE, 10 MEGA
OHM IMPEDANCE, ANALOG BARGRAPH,
K·TYPE TEMP PROBE, ALLIGATOR CLIP
TEST LEADS, INDUCTIVE PICKUP CUP,
6' TEST LEADS & CARRY CASE

~~~~~~e~m~w~.~~

WATERRESISTANT (92 & 94 Modelsonly),
2 YEARWARRANTY, YELLOW HOLSTER,
PROBES, BATTERY, FUSE,STAND

~~~ wI~ St.fK8m"IIod.t 92FNW~. plus
LOGICPROBE, CAPACITANCE TESTER,
TRANSISTOR TESTER, TEMPERATURE
TESTER& K·TYPEPROBE, HIGH VOLTAGE
WARNING BUZZER

KELVIN
'9900110
150 Ba le+

$2995

Pro tee t i V e Cases
For r~ odcls 100, 150. 200 S4 .95 (990088)

Case Fo r Mod el Pro 400 S9 .95
(990094)

ENG ANAL 'YZE~""
Mode' IIIl • 990 112

$19995

DIAGNOSTlC M.u.

Mode' 113 • 990 11a
$14995

KELVIN
'11110087
100 Ba Ie

$1995

BATTERYTEST TRANSISTOR hFE TRANSISTOR hFE
BATTERYTEST CAPACITANCE

N:'A)C CURFI:NT
KELVIN
'990091
200Advanced

$3995

StandardFeatures • Models 92, 93,94 &95
• DClACVOLTMETERS • ACIDCCURRENT • OHMMETER
• FREQUENCY COUNTER to 4 MHz • AUDIBlE CONTINUITY TESTER
• DIODE TESTER • MAXIMIN AVERAGE MEMORY RECORD
• RELATIVE MODE • 10AHIGH-ENERGY FUSEPROTECTION
• DATAHOLD • AUTOSLEEP& AUTOPOWER OFF

PERFORMANCE M.u.

Mode' 112 • 990 109

$11995

CIRCLE 249 ON FREE INFORMATION CARD
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ELECfRONIC E NCU)SURES

~~[ .-::::~~ ::::...... :

A COMPLETE DEVELOPMENT SYSTEM FOR

THE 8031 FAMILY OF MICROCONTROLLERS

A Price-Performance Breakthrough. ..

READS (Rigel's Embedded Applications Development System)
with the R-31J board provides a complete hardware/software de­
velopment and debugging system in one user-friendly menu­
driven environment which runs on a IBM PC host.

Rack Mount Split Case

CIRCLE305 ON FREE INFORMATION CARD

1710 ENTERPRISE PKWY TWINSBURG OH 44087

~
Universal

o Knobs

~& parts

@
Unear

Cage & Preamp
Enclosures

(Project Pro)

Complete line in Aluminum, Steel & ABS
Also Hardware, Silkscreening, Hand Tools
Ask us about our Custom Fabricating
Call for FREE Full Color Catalog
(800) 800-3321 (216) 425-1228 Fax

Programs In the MCS-51 language may be written, edited, as­
sembled, downloaded and debugged without leaving the Inte­
grated environment. Its advanced features such as extensive
menus and on-line help makes it Ideal for beginners. The profes­
sional features, such as alternate hotkey operation, source-level
debugging, history files, and a powerful cross-assembler makes
READS / R-31J an Industrial-grade development system.

The R-31J may be populated with Intel's 8052 Basic chip and
software written in Basic lor those who prefer it.

READS/R-31 J with User's Guide on disk and example programs,
is priced at $130. A kit Is available for $95. Add $30 for the Intel
8052 Basic chip .

RIGEL CORPORATION

PO Box 90040, GainesviUe FL, 32607 (904)373-4629
CIRCLE 307 ON FREE INFORMATION CARD

ANALOG & DIGITAL
Circuit Design & SiDlulation

for Microsoft" Windows and the Macintosh TM

B2 Spice" ---------------

TRANSIENT, DC & AC ANALYSES OVER 100 COMPONENTS

• INTEGRATED SCHEMATIC CAPTURE & SIMULATION •
Now in use at over 20 major universities and leading corporations around the world.

UUbn l:....~'==s~~~~~~=t-«~~_C1

lS(X)/42-tro
19:11/.042-lrO
tS02/42-tro
ts04IlI '-tr
l.SO!5I6Inrt1ert.
l.S08!42-tro
l.SOW42-tro
l.SIOl3rlrO
lSII1J3-qI.
l..Sl2l3 3- t'O
~.......,

l.S2112~t'O

\.S22I2"'~
l.S2113J-tro

Uat . Control

­, ,

MOS1t2. J --RC Swe.p 'reph

AC SWeep Grap .....-,
.o.ld.., .. ., .. .7"

" " rrrrTln-1'
"p::;:::r;:i=:NlJ-1

Trans ient Graph

' :~ i -ri
.~

• fi le Edit DPlllce~ lhl'W Simulation Windows

• $130 lea.
• University & Student Pricing Available
• Dealer Inquiries Welcome

-------------Beige Bag Software
715 Barclay Ct.· Ann Arbor, MI· 48105

Ph: (313) 663-4309· Fax: (313) 663-0725

60A66
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Call C.S.T. 11986 RIVERWOOD DRIVE
MONDAY thru FRIDAY ......1T "TJl BURNSVILLE, MN

8:00AM-7:00PM ~~ J_iYL1]V" 55337

800-800-4582 ~~~Y FAX: 612-895-9454 ~

BUY NOWI

a SAVElINVENTORY REDUCTION
SALEH

..
': ------ - -

4 +
CALL
CALL
CALL
CALL
CALL
CALL
$30 .00
CALL
$30.00

2
$55 .00
$40 .00
$50 .00 I

$40 .00
$38.00
$89.00
$38 .00
CALL

$38.00

CABLE TV BOXES
CONVERTERS, DESCRAMBLERS &: MORE AT WHOLESALE PRICES

-GUARANTEED STOCK-

DESCBAMBLEBS
5 1

$65 .00 $60.00
$65 .00 $50 .00
$79.00 $65 .00
$65 .00 $45 .00
$55.00 $43.00
$99 .00 $94.00
$49 .00 $45 .00

$139.00 $129.00
$65.00 $45.00

NEW TBI (IMPULSE)
TB-30R2
FTB-30R2
SA-3B
S8-30R2
SA3DF
OAK N-12
· ZENITH NO·FLASH
·HAMLIN 1200 CH3

CALL
CALL
CALL
CALL
CALL
CALL

$60.00
$60.00
CALL
CALL

$45.00
$36.00

CONVERTERS
$75 .00 $65.00
$70.00 $65.00
$85.00 $75.00
$89.00 $80.00
$59.00 $49.00
$55.00 $45.00

PANASONIC TZPC 145
STARGATE 2000
JERROLD DQN·5
JERROLD DQN·V7 ~Iume
'JERROLD DRZ-450
·SYLVANIA TEXSCAN 4040

(CH. 2. 3 OR 4)
'REFURBISHED AS NEW. CONVERTERS AVAILABLE IN CHANNEL 2 OR 3.

1llfFT Of SEIMCE IS " CRIME.INSTAUING1tN'I D£\/ICE WITIfOUT rEIlMlSSlON MAY SUIUECTYOU10 CIVILOR CRIMINAL PENAmES. YOUMUSTCH£CXwrtll YOURLOCAL CAIlU:COMPANY AND
_ FOIlAU. SERVICEYOUUSE. IT15 NOr tilE IHTEHT OF lAKE SYUIAN SALES10 DEAlAUD1tN'I TEUMSION OPERAlORANDWEWIll. NOTASSIST1tN'I COMPANY OR INDMDUALINbeING tHE SAME.

COMBO SPECIAL - NEW TBI AND WIRELESS CONVERTER $150.00 (5 LOT QUANTITY)

NO MINNESOTA SALES
PRICES SUBJECT TO CHANGE WITHOUT NOTICEI .

CALLCALL$39.00$44.00

COMBINATION UNITS
CALL FOR AVAILABIUTV AND PRICING

$329 .00 $299 .00 CALL CALL
$329 .00 $299.00 CALL CALL
$249.00 $239.00 CALL CALL

CALL FOR AVAILABIUTV AND PRICING
$109 .00 $89.00 CALL CALL
$124.00 $109.00 CALL CALL
$75 .00 $69.00 CALL CALL

'SCIENTIFIC ATLANTA
PIONEER
JERROLD BASEBAND
JERROLD DPV7·212
•JERROLD DP5·DPV5
•JERROLD DRX·3DIC
•JERROLD DRZ·3D1C
•SYLVANIATEXSCAN 404G-DIC

(CH. 2 OR 3)
·OAK M35B(WITHVARI.SYNC.

ADD $10.00 PER UNIT)
·REFURBISHED AS NEW.

OTHER PRODUCTS AVAILABLE: REMOTES: JERROLD, PANASONIC. HAMUN. lOCOM. SCIENTIFIC ATlANTA.
INTERFERENCE FILTER& CHANNELS 2 OR 3 / VIDEO TAPE ENHANCERS. AC ADAPTER& 12 & 18 VOLT / ADULT INSULT
BOXES / MORE. FULL SERVICE TECHNICAL SUPPORT.

CIRCLE 250 ON FREE INFORMATION CARD
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Question: Who needs a Zenith Personal Information Terminal?

Answer: With all these features and the low price, everyone!

. ,

i.l!\t"~.~ ~ ..,.~. '.'-,(0.--....... - -..- -.. .
~~. :~:.J~,!t~.~~:.~-a--- -~.-

NHd to .c:cas mulliu..,.
computlrqnms1

Tal< to rnaWrames and more lith
the ASCII and DeC VT52 1""*-1---+

erMation model.

• ASCII. DEC VT5Z I" II

·8 n·113DOu•• 0_.. • Plnllll prillit' ,art

• "'" t. , nl'~_
IlIrqI

• ~..., _ COllI • 1lS-232 ,art (lTX·ll·Z Illy) • CIIIpaIlI rIdII ..,.

• Swltc' lit' Ilqll If ...~ • Twa .... lacu: II. III • PnpllII IaIic flyu1Wul
u. ,... ,... CIlIpIlIt'

$60.00

$45.00

$45.00

$45.00
$55.00

PO

CAMCORDER
NC
PANASONIC
PVBPBO/88 12v2.3 amps
RCA/HITACHI
Full size
VH8-C

SONY
NP22
NP55171

ALL BRANDS AVAILABLE

COD

CELLULAR
MITSUBISHI
NEC
NOVATEL
PANASONIC
Bag Phone Kits

MOTOROLA
"FUP"

$59.00

$28.00

Discover

RADIUS
P-10 500 mah

MOTOROLA
HT300 7.2v1600 mah $45.00
HT90 12v600 mah $34.00
HT440 12v600 mah $39.00
MTSOO 15v500 mah $39.00

ICOM
BP-3 $17.00. Bp·5 $22.00
BP-7, BP-8

INSERTS
KENWOOD

PB-21 $.13:00.PB-25, 26· $20.00

$135.00

$164.00

AMEX

ICOM·72A CHARGER WITH
BP-84 (Equiv.)-3" High

7.2v (II 1000 MAH

or
BP·B5B (Equiv.) 3" High •

12v (Ii 600 MAH

MasterCard

ZTX-11-Z with R -232 $75 ZTX-1-UZ without RS-232 $50

COMPUTER BUSINESS MART
10215 Buena Vista Avenue, Suite A • Santee, CA 92071

(619) 449-9040 • FAX (619) 449-7929
VISA

ICOM
7S13.2v 1200 mah $59.00
8S9.6v1200 mah $59.00
BP7 13.2v 600 mah $59.00
BPB 8.4v 1000 mah $59.00
SNSAT
BPB2.BPB3
BPB3A 7.2v750 mah
BPB4 7.2v1000 mah
BPB5A 9.6v600 mah
BPB5 B12'v 600 mah
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5V power required" Built in C-MOS LCD driver & controller"
Easy "Microprocessor' interface" 98 ASCII character
generator " Certain models are backlit, call for more info.

16 x 1, 3 for $25." 16 x 2 $8.00
20 x 2 $12.0 0 24 x 2 $12.00
32 x 4 $20.00 40 x 2 2 lor $25.00
4 0 x 4 $25.00 4 x 2 $5.00

Liquid Cryslal Displays 'FI~P;:~~:!~DC~~~~ew ~h WOW!
any co"""uter having AS232port • Can communicate
with another Microterminal • Use by itself as
electronic notebook· Onboard microprocessor,
dataRAM (32K) andVideo RAM (641<) • Complex
built in diagnostics and set up capabilities. • Original $99 00
intention for POS applications. • displaysize 4Ox16 (256 x .­
128pixels.) Dim: 6.3' W, 11'l..2"H. (With LCD ~ heigltis7.1')

'res t Bench System $129.1l1

286 · 12Computer. Ideal for the handyman, great for the testbench.
Indud.. 2l!6-12motherllaud (lnloIOlipl. builtln~ S"I'I'Ylnd VGA conlltlIIor .1 MbRAM en
board("'I'""dalie III 5~ •P!laalixBioI • I otrlal. I pmDoI, t IllOII5t port •U)board • oa; 4.ot
• "'" limfdod • C2l161itslob,0)8bi111ot •~Doe!!!1! indude powor "'!'rtYorUfP'"putot
IN ClIO. ThtmCJl!llrlloardand """"'!!Q!1tmdard1BM1oo1p'inI sizt.C.. lormCftdotailsJ

ADAPTEC 4070A(RLL)or4000A (MFM)
SCSI Controller, your choice $60.llll

IRMA BOARD Sbit $99.ll:ll
Links 3270 mainframe systems to IBM PC

MAGNETIC CARD READER $25.Q!l
hdudes: • 20 craocter dot matrix dsplay 'WIth fUl dpho-o..meric
capcblilty • keypcr.el 'WIth fUl dpho-o..meric entry • separate 7.5
VDC/0.5 Amp power Sl.pply - stcndcrd telephone Interface exteilsion
cord - ithJLmbatt8IY CJ"ldnat~ spedcer .

fiMPRO(ffi) LITTLE BOARD PC $79.lIIl
txpandab le t o 168X on board ( 2~6x9 51_) • Optional Floppy
Controller 360x/ ?20x/ 1. 2Mb/ I. HMb • 2 .erial por t . and I parallel
port • Xeyboard input ' Speu er OUtput • Ha. SCSI controller Socltet •
(requi re . optional pal , cont ro llerl • Board iI the Ii, e of a ~. 2 ~ ·

floppy dr ive .' Narran ty and ecppcrt. availabl e gJlh frOll Ti.oeline .

I LASER DIODE: Sharp part#: LT022MC I
!XnWat 780rm. single trCTlSlo'9r1e mode $5.1la

Magnavox EGA Color Monitor $1 50.00
.39 dot pitch. Model,:9CM053. EGAcard available.

5.25' brackollor 7201< or 1.• 4Mb dri_ $7 .xtr a

360 K
720 K
1.2 Mb
1.44Mb

35..111

$35..111

$55..111

$55..111

HARD DRIVES
10t1b Drlft $50.00

(Half Height, STS06 Compatlblle)
ZOt1b Hard Drive $90.00

10 and 40 H IDE drives- cal far priceI

...... 640 X 200 LCD $29.lllI

The LOt Is the display fO! the Tolhba TllOO+ Ioptop
CO'l"4lUhK. D!Mlf board 10 genercile text<rd gQltics
noth:Uded.1l'IsIsa 0IIIclI rterfcc8lCO. You lI'olJd be
veryfomIar ...........rog -.hillatterrplhg to use !tis lTIt .

640 X 400 LCD $50.lllI Seikopat1:F642F

Sony Trlnltron NON·ENCLOSED TTL MONITORS

9"Enclosed COLOR Monitor~ =r:.rr~cro~~·=1d
Model CPD9090 • CGA:640 x 200 5" Black & White $35.00
resolutlon .26 dot pitch • 110 Volts 7 inch ( lIlIllIQ) •....••.... •.•.$29.95
(oonn8CtOr J8 ROB Input - 8 pIn) 9 inch (Arrber) $29.95

ProN -4 Model pl347
Toke Ring Board 879.
16 bit • 4 Mbps • IEEE 802.2 and 802.5
compatible. twisted palr » interoper­
able with IBM Token Ring network

Orclphlc & Alphanumeric
Uquld Crystal Display

480 Dot x 128 Dot, (80 x 16 Une)
11S.- each, or 2 for 20.-
Driver board available $80.00

U· PIperWh. VGA onltor nd CII'd
Incredible $99.llll~

VGA monitor II4IplIrat.""•..$65.00 '&
VGAcard ..parat _..,$39.00

Note: VGA card will not operate In a 486 .

••~ • • • •• v •• " , ."

1490 W. ARTESIA BLVD, GARDENA, CA 90247 '~ Minimum Order : $20.00 Minimum shipping handling charge ;
~l $5.00. We accept cashiers checks, MC or VISA. No personal .

Order desk only : USA: (800) 872-8878 CA: (800) 223-99n l checks or COOs . CA residents add 8.25% sales tax. We are not '
L.A. & Technical Info: (310) 217-8912. Fax: (310) 532-6304. ' responsible for typgraphical errors . All merchandise subject to

x prior sale. Phone orders welcome. foreign orders require special <
OEM INQUIRIES WELCOME· 20%Restock!ng fM for rllumed orders. ~' handling. Prioes subject to change without notice. ~

.- . .. . -=*.. -. .. . - ," ,

HP bar code wand..."........_ "..."."•••_ •••$50.OO
rr composite enclosed greenmonitar.__•• $59.OO

IBM 370 optionXT andATemulation boards$5Q.OO

my PC convertible printer $75.00
Fe comvertible keyboard $2S.oo
Fe comvertible LCD $2I5.OO
Fe comvertible Mod em .••.•••••••••••••$215.00

(Not Hayes compatible) rr amber nonenclosedcomposite monitor$24.00

V LAsER PRINTER $45. V
ScANNER AssEMBLY

Aaocmbly lnlmdtd Cor a laaerprinter, Includes
polygon motor [6~ amd mille . optk:s and Ie......

-----------------IleNe Luer Tube -lOMw(max. output) $99.-

The Sp,. In The Sk,.
1nil element cco

$19.00
4096 element cco

N ~ $29.00

POWER SUPPLYS
380WATT $2UlO ~nd,_jo(X~1Jl: +SV@5f)A, .12'0'
@6A, ·12'o'@15A,lJimansionl:12"LxS"Wx4~
13WATT S'MTClHl $1tl1O cr2@$:Il.lll,~ 4lin poooer cxn­
_-ned·11~Vdt, llm:8Sl x4SW x2"H·~

.sv@M.75A,+12'o'@G-15A,.fJV@().O.4A, ·12'o'@().05A
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DR.

Hundreds of "Chip" experts agree willi
Dr. Monk! TECI'S PC based micro­
controller development tools are the most
cost etTective for veterans or beginners.
Now, the same products used by the
worlds largest corporations and univ·
ersities are more affordable than ever.
Our products otTer many time saving
features, a 6 month parts and labor
warranty and toll free technical support.
CaD today for a free information package
and price list.
6805 PRIMER FOR BEGINNERS. ••••••••••• $195.00

680s/68HCOS/68HCll CROSS ASSEMBLERS. • • • . $99.00

6805I68HCOS SIMULATOR I DEBUGGERS •••••• $99.00

68705P3,PS,U3,US,R3,RS PROGRAMMERS FROM $349.00
68HC70S/68HC80S PROGRAMMERS FROM $395.00
COMPLETE PC BASED DEY. SYSTEMS FROM $449.00
68HCOS/68HCll REAL TIME EMULATORS FROM $895.00

TECiif
CALL TOLL FREE 1·800·336·8321
The Engineers Collaborative, Inc.
Rt #3 Box 8C, Barton, VT 05822 USA!
TEL:(802)525-3458 FAX:(802)525-345J

CIRCLE 274 ON FREE INFORMATION CARD

GRABS SIGNALS CALLE R 1.0. - COM PUTE R CHEAP SOFTWARE
FROM PHONE LINE: I n ..... e r-F'ac e SAVES CALLS

SEEWHO ISCAlliNG BEFORE ANSWERING PHONEI RF DETECTORITRANSMmER TUNER DEVICE IS
PREVENT UN.AJ...JTl-10RIZEDACCESS MODEM. 88S. 3-FT 4XAS SENSITIVE AS /'N( UI\IT UI'DERS100.00.
PHONE CORD + 3-FT RS232 CABLE. UNIT K'\S NO PUTITIN ABOx. !'DD EXf. mr.-~AGOOD
DISPLAY. USES COMPUTER SCREEN INSTEAD (SOME 1lI.fNSMITTtR LOCATORUSE TO TUNE SMAI.l.
COM PORTSOFlWARE REaJIRED). TRANSMmERS. HIGHEST f'fTCH MEJWS
PCASS'YWISEPERATECABLES IMC4K$39.95 SffiONGE5T RF IMC4RF 38.00
FULLYASSEMBLEDfTESTED IMC4A$45.50 CALlER I.D.GUIDEBOOK THEORY ,AND

CIRCUITS EVEN HAS SCHEM'\TIC FOR
SOFTWARE SHOWS OJ..L DATE. llME. AREA CODE. CN..LER 1.0. SIGNAl GENERATOR (REOUIRES
PHONE NUMBER. SAVES ALL CAllS TO DISK. "IBM SEPERATE 1200 !W.JD SERW... C\4.TA SOURCE
COMPAllffi£"COMPUTEROR~OP

TSR"POP-UP-WINDOWSOFTWARE IMC4SW$7 .50 ~~~~'Th~?VE~~NG~~
(CALLER J.D. NOT A~AILABLE E~ERVWHERE YET. CHECIC WITH YOUR DELJIIERY.
LOCAL TElEPHONE COMPANY.) .........IM..C..4BS 18.50 (S13.95WITH IMC4AorKI

tWILLYOIt:t:ERElVi MINIATURESURFACE MOUNT
TRANSMITTERS HAVE CRYSTAIAl EAR SOUND.
25-TURNTUNING ISSTABLE. RANGEAOC)lJT 500FT
ROOMMICROPHONEVERSION IMC4F$39 .95
AUT0-SWITCHPHONEVERSION IMC4T$39.95
SURFN:E MT COMPONENTS PRE~MIll£D

International MlcroPower Inc
65 Palm Drive
camarillo, CA93010 +$3.S0S.1
1-800-992-3511 1$7.00IFC.O.D

ORDERS ONLY Me or VIBA. AooeptQ
we do NOT 'n!a



Jumper Cables, Remote Control for most Cable Converters; Interference Filters or any channel.
90 DAY GUARANTEE -In order for theso-cav guarantee to be ineffect, thisformmust be signed and returned.

FOR VCR, SECOND, THIRD, ETC. HOOK UPS
o YES, I agree - all units are to be used or resold in compliance with Federal and State laws.

Signature Date

USED CR6000 29
USED DRZ·3A&B 49

NEW

20

79

55

10
$57

48

179

240

149

NEW
NEW
NEW
NEW

NEW
NEW

5
PANASONIC-145 CONVERTER $60

TVT·3 DIGITAL TRIBI ADD·ON.................... 51
For most Jerrold systems

SCIENTIFIC ATLANTA 8580·338 185
converterIDescrambler

NEW SCIENTIFIC ATLANTA 8590........................ 250

REFUR JERROLD STARCOM 6 (DPV5l 155
converterIDescrambler

REFUR HAMLIN 660005 600·3-M 65
MLD1200 BUilt-In Converter/Descrambler
HAMLlN·MLD·1200·2................................. 25

REFUR JERROLD DRX·3·DIC.................................. 89
BUilt-In 5B-3

MISCELLANEOUS CONVERTERS
ODD LOT $50
TV~86·3

EASTERN-3
STARQUEST·3

MISCELLANEOUS

HOURS: MONDAY THROUGH FRIDAY 9 A.M. TO 6 P.M. EST

Name _

6OA71
CIRCLE 217 ON FREE INFORMATION CARD

Phone No. _

State _

46518 Van Dyke #101, utica, MI48317 (313) 790-7896 • FAX (24 hours) (313) 739-6047

City -----::__

Zip _

Address _

ITIS NOT THE INTENTION OF B& SSALES TO DEFRAUD ANY PAY TELEVISION OPERATOR AND WE WILL NOT ASSIST ANY COMPANY OR INDIVIDUAL INDOING THE SAME,

U>
{g
Ci)

t
<0
~
m
[
a
:J
g'
Z'----------------------------_.... ~



DEALER ENQUIRIES INVITED

I erN
STATE Zip__

I TELEP'"R""ONrne....-nNO"'". - - --
I Credlt Card CUStomefJ, welike to IIhlp to 1lle aD- I
I dr... 1lle credit card Ia reglslared In.Thank You. I

GREAT PRODUCTS FROM:~
"po~'i!~UL" MO~~OWERFUL" DflETRO"

(416)678-1600
a DIY. of Bergeron Technologies Inc.
935 the Oueensway, Box 641
Toronto Ontario, Canada MSZ 5Y9
- PlEAse SEND -ME: - - - -US.-MOO ~

QTY MC20ll @$159.95 I

MC3lIO @$18US - - - I
- llC400 @$249.95 ---

I - CASE @ $22.95--- I

I = AC ADAPTOR @ $ll1.95 ==== I

$249 95 PAIR Of 36" TEST LEADS $W5 I
• I 00JlING NlD HANllLIlG @ 7.50 IIHT -- I

I [J cl-.;k [ J VISA lOTAi. == I

I Umoney order [ )1I'8JlIrCarlI I
I JCARD 110. _

DATE
I SlGNATUR:",e,..--------.,..--

HAlIE.--,, _
ADDRESS'-- _

$159.95

This h.- got to be Itl8
.... Clip meter In thH
wor1d to cpfWlIte. The hil rdfWJt

~~~~~"Olho._ -on . ''''''''''';''0
• autoranglng from -0. f uF
to 1 FARAD (999.9 m F)

CAPACITANCE METER

-­' 7M"""""'- ......
~Olol olUM UI.l

(513) 581·2060

NOW· THE All NEW URDA~. INC.

SDK-386™*

URDA~, Inc. Has Additional Products:

80866800068020 6803 0 32 0100 S P

With Cross Assemblers for
MS-DOSComputers

CIRCLE 302 ON FREE INFORMATION CARD

CALL URDA®, INC.
1-800·338-0517 or 412·683-8732

Also available:
The 8 Bit SDK-85

The 16 Bit SDK-86

Coming In late 1992:
The 8 Bit SDK-51

Mlcrocontroller
Look hera for 486 and 586 products

With optlonaI 80387 Fbating PoInt Coploce$sor,
16 Kbytts of EPROU torMoMoc, \JlIItin and UMr

Expansion. 32 Kbyte. ot Static RAU, 5x8 Matrix
KerPed, 40 Charac:t,r x 2 Uot Dot MatrtxU:Pd

Crystal 0iIpI0y _ 0pC;0MJ Accosssorie•.

32 BIT MICROPROCESSOR
TRAINER AND

DEVELOPMENT SYSTEM

AMERICAN
INSTITUTE

COMPUTER
SCIENCES

it....... FAST!

B.S. & M.S.
In Computer Science

• Approved fortuitionreimbursement by
leading companies

• ALLCOURSES THROUGH HOME STUDY
• Increaseyour

earning power
• Approved Ada course

available

For free informationcall:
1-800-767-2427

The Pocket Programmer
The portable Eprom programmer that
uses the printer port of your PC instead
of an internal card. The software has 24
easy to use function s and programs
27/25/28/68764 & Cmos from 16K
(2K x 8)-2M (256K x 8) Eproms
(32 pin socke t , UpGrad eab le to
8Meg). Adapters available for MCU's.
40-Pin Eprorns , 5-Gang and Eprom

Emulator to 32K x 8. $129.95
INTRONICS, INC.
Box 13723 Add $3 .00 for shipping.
Edwardsville, KS66113 Add $3.75 for COD .
(913) 422-2094 Visa/Master Charge

RADAR

Kustom MR-7
moving I stationary

PROFESSIONAL MODELS
usedbypolice andbaseballscouts

Great selection of new. used. and reconditioned high
tech speed measuring equipment. Tested and war­
ranted. $239 and up.
AS-IS RADAR for hobbyists and experimenters avail­
able at rock-bottom prices.
"How RADAR Works." a complete guide to speed
measuring RADAR is available for only $3.95 ppd.

FREEC4TALOG' CREOITC4ROS&C,o.o.s

AIS
921 N. Columbus
Spiro, OK 74959
918/962-3349

Wespecialize in awidevarietyof technical
information, parts and services for CB
radios. 1Q-Meter and FM conversion kits,
repair books, plans, high-performance
accessories. Thousands of satisfied
customers since 19761 Catalog $2.

Tbe Time Has Come•••
...to send for the 1atest copy of the !roo
Consumer Informatlon Catalog. It llsts more
than 200 !roo or low-oost government
publi cations. Send your name and ad dress to :

Consumer Information Center
Departmen~TH, Pueblo, Colorado 81009

U.S. Gen eral servtces Administrat ion .
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POSITIVEPRESEN­
SITIZED PC BOARDS
22-330 2 X 4 $3.83
22-332 3 X 4 4.40
22-334 4 X 6 5.78
22-336 6 X6 7.60
22-338 6 X 9 9.63

PC BOARDSUPPLIES
Copper clad boards
for use with TEC-200
22·250 3 x 6 $1.62
P1-36 3 X 6 2.03
22-260 4 X 6 2.27
22·261 6 X 6 2.88
22-263 6 X 9 4.08

UNIQUEIC's
NE602 $2.00
UGN3013 .98
ULN2429 1.75
ZN414 2.00
XR2206CP 4.75
XR2212CP 4.75
MAX232 5.40
ULN3330 1.50
ICL8038 3.85
ICM7226BIPL 23.50

MORE KITS
3 DIGIT LED DVM ONLY 3" X 3" READS0 TO
100 V DC ORDER DVM3 $19.95
FM WIRELESS BROADCASTER FMI $ 9.95
8038 FUNCTION GEN. KIT FGI $ 9.50
SEQUENCER PROJECT SEQKIT $ 9.50

CHRISTMAS TREE PROJECT
Build this unique sea onal project and have
an unusual converstlon piece. Powered by
two 0 cells, 17 LEOsflash In a seemingly ran­
dom fashon. Kit Includes everything except
batteries. ORDER XMASKIT $16.95

TOLL FREE ORDER
HOTLINE

1-800-423-0070

WITH TEC-200 FILM
JUST 3 EASYSTEPS

TO ORDER FROM THIS PAGE CALL: 1·800-423-0070
SEND MAIL ORDERSTO:
PO BOX 3203 SCOTTSDALE,AZ 85271

1. Copy circuit pattern on TEC-200
film using any plain paper copier.

2. Iron film onto copper clad board.
3. Peel off film and etch.

ORDERTEC-200-1 0 FOR TEN

l:l:l:II::illlll:~~:IIIII.~IIIIII:·:!!l~l!!~~~l!~:1
MAKECIRCUITBOARDS
THENEW, EASY WAY

1 :::::::::::~::::i:i~:::i:i:::~~:~:::.~I:::I.i~:lllill1~1.::~:::::::::i::::::::::~::::i:1
UNIVERSAL DECODER (RE MAY 1990) ICs
CD22402E 7.95 CA3126E 1.95 NE564 2.29
LM733 .99 74COON .29 CD4053 .50
LM7805 .50 LM7812 .50 LM7905 .50

18 Uh CHOKE .39 3.58 MHz 1.00
ORDERABOVE ITEMS DIRECT FROM THIS PAGE

7o-WATT STEREO POWER AMP
35 WATTS PER CHANNEL

Now you can boos ylour low power car
stereo with the new PM-35 module kit. Each
module can provide up to 35 watts per chan­
nel whll operating from the vehicle's battery
Into a 4 ohm speaker system. New hi-tech
power op-amps are used In a unique circuit
to Increase voltage swings, thus more
power.Addltlonal modules can be used to In­
crease power to 100 or 200 watts/channel.

ORDER PM·35 KIT $19.95

CIRCLE 232 ON FREE INFORMATION CARD

POWER SUPPLY KIT
PS-1 $16.99 ,

utput of this power supply Is con­
Inlously adjustable from 1.2 to 25V

. The LM317T voltage regulator
rovides excellent regulation and
pple rejection. Includes II 1 A

rnnsformer, PC board, LM317T, 2
Indlng posts, and all small parts.

DC ELECTRONICS

A gre pro 0 en nee your bench. This handy little func-
tion 9 n rator ha a built-In buffer amplifier, a 3-decade range

lector witch that covers 15 hZ to 25 khZ, output level con­
trol and function switch to select sine, quare, or triangle.

FUNCTION GENERATOR KIT ORDER FG2 KIT
$19.95

:lll~lll~lll~l~~~lllllll~l~l~l~lll~!~!llil:!~I:l:lill~!1:~I~II~ll~l~~:l:l~l:i~!~!:l:!~l:i~!:::~:!~!~!il~l:!~!:!~!ii~l~!:i~!:l~l~l:!~ 1
NIRELESS FM STEREO BROADCASTER KIT

CAT. NO. SFM·II $19.95
C'S all new FM Stereo Tran mltter
II. be ed upon the unique BA1404
reo Broadcaster Integrated Circuit

lit Includ all the complex circuitry
g n rate the stereo signal. The kit
:Iudes the new specl I IC, a 38 KHz
yatal, circuit board, and all the small
,mponenta. Thl faclnatlng project will provide many hours
enJoym nt s you re-broadcast your CONCA/Cassette or
Ireo broadcasts from your satellite system thru your high·
lallty FM home or auto stereo system.

[CL7106 EV KIT LCD DIGITAL
~ANELMETER NOW $24.95
Ih ICL7106 EV KIt Is based upon a
J-1/2 digit AID converter that Includes
III the circuitry to build a digital panel
neter. Operates from a 9-v battery.
ncludes LCD, 7106 IC, circuit board
nd small parts. Builder must add

r Istors to expand to multi-meter



cmfMUNICATDiS SPECIALlSTS,~.
426WestraftAve.•Orange, CA92665-4296
Local (714)998-3021 . FAX(714)974-3420

Entire USA 1-800-854-0547

CIRCLE 224 ON FREE INFORMATION CARD

%J'~-~~....--/"- \ "
.__ ~. ->:t. I I ~

I ~:" " ~::~~....: l'

.:lf~~~%~
cc-t CapacitorK~ contains365 pieces. 5ea.of fHOry

10% value from lpf to .33~f. CR·l Resistor Kit contains
1540pieces;10ea.OffHOry5% valuefrom101110 10megll .
Sizes are 0805 and 1206. Each kit Is ONLY $49.95 and
avallable lar Immediate One Day Deliveryl

Order by toll·free phone, FAX. or mall . We acce pt
VISA, Me. COD,or Pre-paid ord ers. Company P.O.'s
acce pted with approved cred it. Call for free detailed
broc hure.

GET ON AMATEUR TV

P.O. Box 598, Redmond, WA 98073
Orders Only 1-800-GOT-2-HAM

Inquiries (206) 869-8052

It's easy and fun with the NARA Educa­
tion Package. You get Don Stoner's Ham
Radio Handbook, IBM or Macintosh com­
patible software to test your knowledge
after you have studied the book; an exten­
sive list of Volunteer Examiners you can
contact , the FCC Rules and Regulations
for ham radio, a copy of Amateur Radio
King of Hobbies, plus a bonus copy of our
journal, TheAmateur Radio Communica­
tor, by mail. The NARA Education Pack­
age is only $29.95 for the IBM or $49.95
for the Mac version ($3.00 S&H).
Join NARA today and enjoy the exciting
world of ham radio - and beginners don't
need to know the code! A one-year NARA
membersh ip & subscr iption to The Ama­
teur Radio Communicator is only $10.00.

P GNARA
NATlQN,',L AMATEUR IlADtO ASSOCIATKJN

You don't need to take a Morse code test
to transmit TV pictures . The new no-code
ham license and Secrets of ATV is all you
need to get started! The book is full of
useful information on equipment, refer­
ence material and who to contact. Order
ATV Secrets for only $9.98 ($2.00 S&H)

YOU CAN PASS THE CODELESS
HAM RADIO TEST AND WE

GUARANTEE IT!

:Pnladin ~ltttrnnitS
19425-8 Soledad Cyn . Rd. /":-..J1fM9'lC""'~
Suite 333 Dept . RES
Conyon Country. CA 9135
(805 ) 251·8725

7Wt prnlttt I!our callt-

Knight PatrolTW

Talking Home Alarm Kit
A hi gh end al arm sys te m at an aHordable pric e!

Features in c lude:
• verbally warns burglars away
• State of the art PCF 8200 Speech Synthesizer
• 21 Sen sor Zones. 2 Arming Circ uits
• 2 Five Wan Aud io Amplifiers
• Auxil iary Alarm
• Real Time 24 Hr. Clock
• A lOA & 3A Relay Circui t fo r Sirens. etc.
• Alert/Sleep Monitoring Modes (verbal status)
• Trigger Memory (verbal statu s)
• Self Diagnostics & Performance Mon itoring
• Micropr ocessor Con trolled
• Pleasant Female Voice
• Expandibility & so much MORE l
Avallabkl as a kit or pee-assembled .
Write tor free Info or send $3 tor
fu l~ine catak)g . A compkJte line eX
periphefals is also available. C0m­
plete circuit board kit $2.53.00 +
$1Q.50 S & H. (CA residents add 8%
tax) . Complete systems starting from
$48300. Instructional video tape
(VHS $9.95 + $2.50 S & H).

HANDS- ON PC REPAIR TRAINING
NAC offers the highest quality advanced training available for PC
technicians. The component-level course and its documentation focus
on the IBM personal computer lines, from PC toPS/2,peripheral devices,
and compatibles.

• Diagnose more quickly and accurately, complete repairs faster,
and reduce costs. .

• Discoverbetter diagnostics, parts sources, new trouble-shooting
tools and test units.

• Toll-free technical help 'line and parts-locator line, free update
service for one year. .

• Used by GTE, In. Xerox, TRW, McDonnell Douglas, government
agencies, reg ional Bell companies, and many other firms ofall
sizes.

Experienced technicians, supervisors and trainers often comment that
they learned more inthe first few hours ofour course than inalloftheir
other PC repair trainings put together: Many say thatthe documentation
alone is worth the cost oftraining.

Our five-day Advanced PC MaintenanceCourse isofferedinmajor cities
around the country. Dedicated on-site trainings are also available. Call
without obligation to get a course outline and dates for the classes
nearest you. (800) 832-4787

2730-J South Harbor, Santa Ana, CA 92704 • (714) 754-7110",
National
Advancement
Corporation
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TEKTRONIX P6015 NEW

gh Voltage Probe, measures up to
) kV peak pulse, 1000X, up to 20
I Dc + peak Ac, 75 MHz useful
ii, cornoensatton range 12 pF to
~ pF.

$275.00

TEKTRONIX OM 501

Igltall'1Jltlmeter, measures volts,
irrent, reslstance,and tempera­
Jre. 0.1% Dc voltage accuracy,
1/2 .dlglt lEDdisplay. Autopolarlty,

Jlly Isolatedserial bee output.

$250.00

HEWLETT-PACKARD 204C

Sine Wave Osc111ator, frequency
range covers 5 Hz to 1.2 MHz In 6
overlapping ranges, sol1d state
unit.

$175.00

TEKTRONIX 485

550 MHz Portable Osc1l1oscope, dual
trace, 1 nS/dlv sweep rate, 2.0 dtv
nS writing speed, swltchable Input
Impedance.

$1300.00

TEKTRONIX 7904

500 MHz osctuoscooe mainframe
With the following plug-Ins. 71\24
Qual trace ampl1fler, 71\26 dual
trace ampllfler, 7885 delaying time
ase, 7880 delaying time base.

Includes amanual for each plug-ln.

$2000.00

WANDEL 8< GOL TERMANN
TSA-I & S8A-I

Transmission System Analyzer With
Single Sideband Analyzer. Frequency
range 100 Hz to 180 MHz,S modes
of measurement; Spectrum analysis,
Network analysis, Selective level,
demodulation, Phase jitter. Specs
avatlable. New cost $ 40K

MAY SPECIAL $2950.00

TEKTRONIX A6902A ISOLATOR

Two Independently Isolated charnels,
highvoltage/ hIgh CMRR, VDE cert­
trtec to 1500 V/channel.

$350.00

HEWLETT-PACKARD 3582A

.02 Hz to 25.5 kHz, transfer func­
tion rnaonttuoe and phase measure­
ments, coherence functionmeasure
ment, accuracy ts within 3% of
dlsplay center frequency, Includes
0.02 Hz resolution, CRT readout.

$5900.00

HEWLETT-PACKARD 8018A

SerIal Data Generator, 2048 bit,
dual channel memory, variable word
and pattern length, TTL, ECl, CMOS
compatible, programmable, orbs and
mixed data.

$950.00

* MAY SPECIAL *
HEWLETT-PACKARD 35868

Selective level Meter makes carrter
measurements to 32.5 MHz, voice
channeI measurements from 50 Hz
to 100 kHz, works with the 33368
level generator.Options avallable.

$2650.00

MARCONI .2380/2382/ I

Spectrum Analyzer, 100 Hz to 400
MHz In 1Hz steps. This Spectrum
Analyzer combines exceptional

. amolttude accuracy and high
resolution. 75 ohm.

$5000.00

TEKTRONIX 466

100 MHz portable storage osc1l1o­
scope, 3000 dlv/uS stored wrIting
speed.

.$ 1 175 .0 0

TEKTRONIX POWER MODULES

TM 503 $200.00
Trree-wloe powermodule accepts
all TM 500 plug-Ins.

TM 506 $300.00
Six-compartment unit provides
power to operate any of the TM 500
modular plug-Ins.

CIRCLE 235 ON FREE INFORMATION CARD

60A75



ELECTROI\IIC SHOPPER CLASSIFIED

MISCELLANEOUS
ELECTRONICS FOR SALE

TV NOTCH FILTERS . BROCHURE $1.00,
MICRO THine., BOX 63/6025, MARGATE, FL
33063 (305) 752·9202.

REMOVETAMPERresistantsecurity screws,de­
luxe so-eo, set $29.95 plus $4.50 S&H. Send
SASE for more information. Sunset ElectronIcs,
12145Alta Carmel Ct., Suite250-139,San Diego,
CA 92128.

pH METERS, Pocket type replaces litmus paper,
automatic calibration. Monitor swimming pool,
drinking water $49.95 each. Free catalog ana­
Iytical , flow meters. FDC·RE, Box 221055,
Memphis, TN 38122·1055. (901) 323·0278 Fax
(901)323-0458.

CABLE TEST CHIPS. S·A 8550, S·A 8500 ­
310, 311, 320, 321 (specify) - $33.95. S·A
8580/338 - $69.95. Tocom 5503/07 VIP ­
$33.95. Starcom 6 - $33.95. Starcom 7 ­
$49.95. TELECODE, PO Box 6426·SH, Yuma,
AZ 85366-6426.

THERMOPLASTIC MOLDINGI Multipurpose
mold formingmachinefor projectcases, prototyp­
ing, crafts and many other uses. Send $1.00 for
sample and more information. The Formworks,
PO Box 721, Glendora, CA 91740.

SOLAR PANEL,used 2 amp $165.00plus $5.00,
DallasSolar Power, Box611927RE, SanJose, CA
95161 .

TRANSIENT SURGE and ground fault protection
now In one complete unit. $98.95 SlH $5.00. NY
residents add appro sales tax. Safety Unlimited,
1743 Baldwin Road, Yorktown Hts., NY 10598.

SHORT WAVEantenna, space saver 30 feet 14
gaugecopper, readyto use$14.95. Codepractice
set, less batteries and key $12.95. Camp, 4951
TreemontCircle, Cleveland, TN 37312.

PLANS-KITS-SCHEMATICS
DESCRAMBLER KITS. Complete cable kit
$44.95. Complete satellite kit $49.95. Add $5.00
shipping. Free brochure. No New York sales.
Summit RS, Box 489, Bronx, NY 10465.

BUILD OR bUy assembled, four digit SWR &
powermeter,With alarm & set points. Plans avail·
able.Free Information, Rupp Electronics, 5403
Westbreeze, Fort Wayne, IN 46804. (219)
432·3049.

BUILD YOUR own neighborhood radio station
withour high qualityFMstereotransmitterkit, with
case $42.95. Also available, two meter 144 MHz
power amplifier kit 10X power gain $34.95. Add
$3.75 S&H. Send SASE for complete catalog.
Sunset Electronics, 12145Alta Carmel Ct., Suite
250·139,San Diego, CA 92128.

TEST AIDS for testing units in FULL SERVIVE
mode. Starcom VII, $40.00; Starcom VI, $30.00;
Starcom DPBB, $50.00; Pioneer, $75.00; Tocom
VIP 5503/5507, $25.00; SA call; Zenith, $25.00;
N.E. ENGINEERING(617)770·3830.

ETCHPCB'S yourself,new technique,no chemi·
cals, easy, cheap, full instructions, Sharefare,
$1.00, SASE, Nicknap Prods., Suite 297, CN
1907,Wall, NJ 07719.

BUILD - FIVE·dig it, ohms, capacitance, Ire­
quency,pulse, multimeter. Board and instructions
$9.95. Bagnall Electronics,179 May,Fairfield, CT
06430 .

ONE CHIP DOES IT ALL, illustrated Iluide to
understandingand designing circuits utilizing the
Motorola 68HC11 , $5.00, TRI-DEA, Box 6600,
Macon, GA 31208.

SIMPLE SECURITY, learn the basics of alarm
design.Testedplans can be adaptedfor unlimited
uses. Includes input conditioning, timer basics,
and more. $5.00TRIDEA, Box 6600, Macon,GA
31208.

VIDEOCIPHER II/satellite /scanner/cable/ama·
teur/cellular/repair manuals, modification books,
software.Catalog- $3.00.TELECODE, PO Box
6426·SH, Yuma, AZ 85366·6426.

KENWOOD & ICOM service bulletins . 175+
pages covering all models. $39.95. Catalog ­
$3.00. COOs (602) 782-2316 / FAX (602)
343-2141. TELECODE, Box 6426-SH, Yuma, A2.
85366-6426.

DESCRAMBLER KITS. Complete cable kit
$44.95. Complete satellite kit $49.95. Add $5.00
shipping. Free brochure. No New York sales.
Summit RS, Box 489, Bronx, NY 10465.

DIGITAL COMPASS- A unique handheld de­
vice that detects all eight compassheadings. Re­
sults displayedby the lighting of the appropriate
LED. Kit contains compass sensor; PCB (2X3.5
in); LED's;resltors& detailed instructions. $26.50
SuncoastTechnologies, PO Box 5835RE, Spring
Hili, FL 34606 .

BUILD A TV and radio jammer! Ultra simple
(parts under $10.00),yet effective. Great joke for
that friendwith a newTVor neighborwith the loud
stereol Plans only $4.00 . W.C.N., 3283
Belvedere, Riverside, CA 92507.

UNE NOISE eliminator. Simple plans for mod·
ems. Kills static. Build for $10.00 of Radio Shack
parts. Plansonly $5.00. K&A Enterprise, Box 111,
Hampden·Sydney, VA23943.

BUILD FUNelectronicgameswith LEOsandslrn­
pie digitallCs. Book has plans for over20 games.
Send$9.95 + $2.00 S&H Omegatronics,POBox
911, Bloomingdale, IL 60108.

SECURITY SYSTEM schematics for eight zone
entryexit delaycontrollerwith fireandpanic loops
$15.00. Plans to modify inexpensive,readilyavail·
able device into passive infrared alarm system
compatible detector $5.00. Both $17.50. \&01'1'0­
nics, Box 620, Rte 3, Kerhonkson, NY 12446.

BUILD OR buy assembled,complete lie detector.
Only $28.75 from Javier E. Baez Electronics, PO
Box3151, SanLuis, AZ85349. Writeus, rightnow.

UFO BUSTERl Novel vehicle-based circuit
probesmysteriousenergyfieldsthatmayinterfere
with engines, lights. Solid theory,com~ct, easy­
building. Plans & data, $19.95 postpaid. Exciting
electronics! 'Stack, Box 365, Rooseveltown, NY
13683.

PRACTICAL FUEL SAVINGSfor carburetedve­
hicles. Phenomenal results possible, easily and
inexpensively. Freevacationoffer to first 500 cus­
tomers.1 (800) 747·9053.

LED POSTER Art. Add an eye catching lighted
effect to any poster.Great conversationpiece or
sell for profit. Complete illustrated instructions
with RadiO Shackparts list. $6.95,S. Sestito,Box
378RE, Elmsford, NY 10523.

PRINTED CIRCUIT BOARDS MADE. Single
quantity, low quantity. Low prices. Single sided
boards only. Send SASE for complete lntorrna­
tion. J. Morrow, 500 Ken Maril Road, Ames, IA
50010.

STAINLESSSTEEL screws, nuts, washers. As·
sorted kits. Free catalog. Rusty Bolt, Box 708S,
North Attleboro, MA 02761 .

WIRELESS GUITARtransmission system. Build
yourownfor $39.95! ULTRAQUIET FM DESIGN.
Features built-ln switchable distortion effectl Kit
includes PCB and ALL electronic components.
Order TOLL FREE 24 hours : RadioActive
TRANSMISSIONS,1 (800) 263·9221 Ext.2587.

FASCINATING ELECTRONIC DEVICES! KITS
- STUN DAZER $44.951 SUPER FM OR AM
JRANSMITIER $29.951 PHONE BUG $19.95!
BUG DETECTOR $39.951 RF OR ACOUSTIC
BUG JAMMER $34.95! SUPER Spy MICRO·
PHONE $34.951 VOICE DISGUISER $39.951
TESLA PHASOR GUN $79.951 SUPER BAT·
TERYLESS RADIO/POWER SUPPLY $29.951
UNIVERSAL IC TESTER $49 .951 LASER
RADAR DETECTOR $39.95! CATALOG $4.001
PLEASEADD 10% SHIPPING.ORDERS OVER
$100.00 SHIPPED FREEl QUANTUM RE­
SEARCH,17919·77 AVE., EDMONTON, AB T5T
2S1.

NI·CAD ZAPPER can rejuvenate those unre­
chargeable NI·CAD batteries. Instructions, sche­
matic and parts list to construct the NI·CAD
lapper: $5.00. TENTRONIX,Dept. RS992, 3605
Broken Arrow, Coeur d'Alene, 1083814.

CELLULAR hackers bible Theory - hacks ­
modifications - $53.95. TELECODE, PO Bo~
6426-SH, Yuma, AZ 85366-6426.

FM STEREO BROADCASTER kit. This kit out·
performsthe competition. Transmitter will broad·
cast any audio signal from a CD player, VCR, or
cassette player to FM stereo radios throughout
yourhome and yard . All thecomplexcircuitry is in
the unique BA1404 integrated circuit. Tunable
across the FM band , runs on 1.5 to 12 volts DC.
Complete kit of PC board and components for
$24.00. TENTRONIX,Dept.RS992, 3605Broken
Arrow, Coeur d'Alene, 1083814.

COMPUTER HARDWARE
IBM PC and laptops video digitizer, connects to
cameracorder, 640 by 480 resolution. 256 gray
levels $89.98. Demo disk $3.00, information
$1.00. Colorburst, Box 3091,Nashua, NH 03061­
Phone (603) 891·1588.

386/486 CPU heat sinks, patented, best perfor·
mance anywhere, u-install. Send $18.00/1,
$30.00/2. C. NOGAL, Box 2123-re, Buffalo, NY
14240.

PC PARTS Mbs, disk drives, hard drives etc.
Overstocks, reconditioned. Multlwatt Systems,
Box1147, Burlington, MA 01803. (617)229·9798.

UNIVERSAL MICROPROCESSOR SIM·
ULATOR/DEBUGGER V2.0eachset $90.00.For
use with PCand compatibles. Simulatesthe Z80,
8085,8051,6800,6801,6805,6809,6811,6303
and 6502 and 65C02. Featuresassembler, dis­
assembler, source-level debugger. Accepts bin­
ary and Intel hex formats. Displays registers and
flagsafterexecution.Responsefromterminalcan
be saved to a file. Includes batch file capabili~
and buit-in demonstration. Additional sets are
$50.00 each.The ROMY-8 EPROMEMULATOR
works with simulator. Emulates EPROMs
2716-27256. Code-patching with line assembler,
Monitors addressbus. Loads 32K of code in 20
seconds(PC/AT12MHz).90 daywarranty. Saves
youmoneyonly$155.00 (completewith oneset 01
CPU simulator). J&M Software Hardware De:
sign, Inc., 83 Seaman Road, West Orange, NJ
07052.Tel: (201)325·1892,FAX: (201)736-4567.

INEXPENSIVESINGLE BOARD COMPUTERS
- An8051 basedSSC (assembled)with RS'23~

circuitry ; socketed EPI'lOM; large breadboarc
area; 128 byte memory and 14 I/O ports. Free
programming software with each order. $38.OC
(plus $2.75 sIh). SuncoastTechnologies, PO Bo)
5835RE, Spring Hill, FL 34606.

COMPUTER CONTROLLED security system
for home or business. Uses IBM PC or C&4
computer. Includes infrared, various sensors
and software. State of the Art security at I
reasonable cost. Send for free brochure
Weick Products, 8132Firestone #119,Downey
CA 90241.

LEARN MICRO-CONTROLLER programmin,
using new 80C32 CPU, program in Basic-52 0
assembly language, the 80C32 CPU card has I
50 pinoutputheaderwhichwill interfacewith you
solderlessbreadboard,enablingyouto designthE
circuits that you want (ad/da, keypads, LCD, pp
output circuits, etc.). Send self addressed busl
ness size envelopand $1.00 for schematic, anr
full details to J. Macswan, 8132 Firestone Blvd.
Suite 67, Downey, CA 90241 .

CABLE TV
TVNOTCHFILTERS. BROCHURE $1.00MICRC
THine. , BOX 63 /6025, MARGATE , F
33063.(305) 752-9202.

TEST AIDS for testing units in FULL SERVIVI
mode. Starcom VII, $40.00; Starcom VI, $30.OC
StarcomDPBB, $50.00; Pioneer, $75.00; Tacor
VIP 550315507, $25.00;SA call; Zenith, $25.OC
N.E. ENGINEERING (617)770-3830.

TOCOM CABLE CONVERTERS Model 5504~
B. Clean condition, but sold as is with no remote
Discountedto ONLY$24.95 each. CALL 1 (80(
TED-HEXS.
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HSC Electronics...
HOT SUMMER DEALS!!" _ _~ .....~~-r-.,..o

Back by popular demand!
It doesn~ take us long to sell out of these popular
rechargeable batterieswilen we get a batch in. so stock
up nowl These Yuasa NP7-12 rechargeable lead-acid
batteriesare ratedat12VDC,7ampthours. New,'91date

codes. 2.5' x4' x6' with soldanessquick-connecttabs.

HSC#13123 $14.95 ea.

Overstock Specials! Buy Bulk, Save $$
JlIwIRUgn I:I&.t EWl .wui &llI.Ii~
23 MHz Crystal 00cII0laf. 41*1 OIP ll639 2.79 2.00 1.00 .80
2N4401TranslslorNPN .6ATOo92 1290 .25 .17 .12 .10
IRF512 F1aId-EIfKtTranol_ 11296 1.25 1.00 .15 .75
~~~~~ ~ ~ ~ ~ ~

lN5243za.-0I0da13V5OOmW 1369 .14 .11 .09 .07
lK l0WaIl_ 7117'.25.20 .11 .15
75 otwn 5 Wa.. _ 5344.25.20 .11 .15
lKOIPRaalotor.16pln15_ 1459 .se .40 .30 .25
l00KSIPRo_.Spin7_ 4594 .19 .17 .15 .11
5 pin OIN Sodcat.c.I>Io Mol.r1l 11640 1.25 1.00 .75 .50
AC Llno Cord . 1613SJT 6"Gray 11969 2.25 1~ .95 .75
AC Llno Allor. 6 An1> wi lee Raeopt. n15 4~ 3.00 2.00 1.25
Battory _for. M'a. __ 1270& .79 .70 .50 .40

OIP Relay . 3.8-1ClYllC.12 mAconl. 11970 2..9 2.00 1~ 1.00

Pocket-sized Ku-Band LNB" ,
....... ..,,.,.. ....... ..., ...." " ..s '"""~pocket.butlhls techno-marvelIs that smalll Measures
onIY4.5"owtallength.wtth1.5' squarelace.Noi..flgure •
of 1.2dB. Galnof58dB. readY to attach to .75' x .375' ...
rectangularwa~uld.lor Ku-Banddownlinks. W. don' ""'l
know oparaUng voltage yet but this Info should be •
avallabl• •Manufacturedby Norsat Model. BSCA83H02

Brand New! HSC #KU-LNB $49.95

Static Charge Alarm
Th... units are to be used at _ stationswhere static chargesare a
oonc:am Q.e. CMOScircuit assembly). They producea tone whenever
oneoIthr..solectablelevels01staticchargeIspresentIntheirmonitoring
area. allowingyou totake preventiveaction.Only 4' tall andcomeswith
Its own 9VOC 300mA adaptor. or wiDrun off Internal 9V battery (not
Induded). PreventthOM shockingdevelopmentsI

HSC#12846 4.95

Electronic Kits.Pun & Educational!
A8=l AIRCRAfT BeemER Krr Now youcan Ian to tM UInM. corpotI1e ptanel and
privataplo<a,colOrOl-'.lppIOadloneldopattlnradar_oneImany_FM_.
Varyaa_. omoocl1 vara_""*'llfTom 11S- l:1e MHz. boo"'*'ll apaaI<araudlo.-....AGC
oneIoquolch. $24095 CUa & Knob KI StU5
EM:.12 EMSTEREO TRANSMrTIEB That. rigtt. ..saidSTEREOI ..wtconnectacasutte
dod<.CO Play'" or mixingponoIlO lho FM-10'. __~.1Ind a clNt,,-. oneIyou
art ON THE AlR """ a ochool. homo . camp or nolgIlbomood I'M -.~po<_
FCC Part 15 Ruloal U.. lho buIt~n whlpor)'OlM' own an....... Easy~UMmbIy oneI
oparallng 1notNctIono. piuo~ FCC nAto Informallon. Tunu1l8-104 MHz. vary _ RF
outpl.C. Ir<amaJ9V Battory. RCA loft and right~• .....- -.0 _ . llfOOt-.o
ooparation. adI- subcarrior . PC-8oard po_ awltch. nus CUa & Knob KI 512.95
fX:ljl AMATEUR 2 MEIER TRANscEIVER i& tnat "'ba*" 2-Metet I'Ido wMh I BIG
dllforanco: No erystoIa _ (1nJofroquoncy aynllloolofor 144 ·1 45 MHz).lrontponol_
oI)'OIM'121_"-paJro(and youeanNt up more._~.,,_RF ouq:..c (wry
aaoylObooot_PA-l An1>_Kl).clHr_mIlIyln_and~_pad<ol
connections . acceptllCClU or~ speaker-mba. B~ It today. and you'... on the air on
lho froquondos 01XlllI: ctlOic:al Join lho ravolutlonamonghatna whok.- that a good oneIbulc
rig nMd notcoil morethan a do<:ont cordIou phono •..-togmachinoor COPtay'" Newly
upg_lor 1992 from lho ralobla and popolar FTR-1461 5149095 CUa & Knob KI nus
Many, many other kit s available! Send SASE for complete JIst!

$24.95
C. Salalllta Oola Rae_ ST-l". by~ Extamally
"""'1000- abovo. b\a varydlllarant_. untwas doolgnad
lObo hookad lOasmaldloll antama and LNB(notlnc*Jdlld. and
_ don't haw any~ 10, _ racopllon01data and E-maI.
Power SupplyprovIdlld. ManyIntaIMtingparta 1nsido.1nc*dng
z -so . NVSRAM. RFLinoarparta .llOC31.SIoml SOml5074008.
high froquoncy v_ luno'. a1C. ExparIrnantat'a dollglO1

HSC#13100 $24.95

~
B,C.~

~

Macintosh Serial Cable Set

FM Computer Network Gear."
Juot In...and t lI"OIlO "'- youwl\all!llngo youwll ftnd In SIIoonValora 0UlpIlMl Wal\ava como
--a!alll'qurdyolOOll'l'O""ntsola -~COfTllUlOr-oyatom...softwara.
data and E-maIwas son! by moans 01_ I'M Slbcan1ar oneI_1 POIIlapo_Idoa
thatwas aheadoflls_. whok.-.? NrfwaY. horalaa-'oIlho~. maybeyouwtlthH<
oIoo""'!I*oglOdo _ lhom...NOIa: piau. don't .....d lho rnanlIacturar. u they _ rnowd on

lOo1IlortI1Ingsl A. "PlN-Ouk- IBlIIFMSUbcarrior R_w, Board. Madoby
Indoaya (aJmiIarlO_). Fill ionglh XTIlyIo board "..
sIIioldlld box _ I'M ....., (lroquoncy ..Ioctlld by _a).
piggyblc:kboard 'IlrIIh tIh.,. 8OC31 or two CY200 1'1. ComH
_ dlpolo anlanna (NO -0" at loft) oneI two _N. OlIO
rnarklld__ and ona rnarklld-_•. TNowaa ....ndlld
lObops. 01an I'M_.~ "natwoli<°for sonding
and.-ivIng mauagos.1IIH and data anywhora Inlho country!
A_. bonanza _ (doponding on ravlalon) NVSRAMa.

MAX231. NSC800 . Synthoalzlld I'M lunar, RF P..... ole.!

HSC #13084 $24.95
B. "PIN·Malr Rocl.va, SA·287A, aIao mada by ~oyo. ThIs
was partorlholr"PIN"oyatom. oneIyou.... ra Ouppooad lObo abIo
10 racoNa E-maI. unattondlld,vIa FM__ Jus! this

box. an antanna (Inckdlld)oneIa prlnlar1or t couldbo Ilookad
up lO• co~vIa paralIolpori. Box".. _ kaypad on
lop . piuo c:onna-. on bod< for _. prtru,. COfTllUlOr and
antaMa. No_a(_a;0 InROM).Jus!lho.--.....
d\>OIo antonna oneI_ supply .

HSC#13085

Three pieceset of Macaccessorycablesconsists of one RJ11 to DB9Scable.
one RJ11 to Min~DIN 8Mcable,andoneDB9MtoDB25Fadaptor. Both cables
are six feet long and have noise suppressor chokes. and all items are an
attractiveoff-whitecolor. LargequantitypurChase meansa spada/low price!
HSC#13048 $4.95

Electronic
Supp ly

(1-80Q-442-5833) 8
(408)732-157J.
(916)338-2545
(707)792-22n

C . FM -RUbbo, Oucky" Anlanno ...1S- long with plvOl joint on
mo<rotlng box. 75-0twn coax cabI. (6 fOOl) won "F"comoctor. Could
be UMd In piaca or "0" abo....

HSC # 13088 $4.95

Teeny Tiny Tuner Modules
Tho llnUOlJaJ ltam at IoIt 10 a MlTSUMI CRTW-AC55F 53 0Iann0l
_ ... Conva ...'-the_"'oIatuna'-~IFolgnaJ(45.75MHzj
_lOonaol53 CATVsIgnoJfraquonciH(55.25MHzlO547.25MHZ)
.._ by voltage inp<.C lO varador dlodo (3-2'VOC). Roqulr..
+12.+6VDC- P1nout, Spoc. Shoot & _ Olagram1ncUllld. Body
_reo 3.75"X2"x.75-. Uaa!u for Ama ..... TV? Homo?

HSC #13120 $14.95
Hera I. a _ modulo tha t you__, lind anron'" alMl TNotfny (only
1· x 1.15" x .s-) PC mexnp&c:ttage ls I varaeto r Uled FM tunerl Made
by Toko (Modol #TMC103A) for UN on lho PC FMSUlcan10r adaplorS
at rigIlt. u... 8 · 12VOC. tunaa from 88.3lO 10S.1 MHz ~om 75 oIvn

="~""::J~~:pr~ ::~:...,~~
oppIIcal1on Ihowtng pinout or this mod ulo _ ralatlld tI.<ling c.......

HSC #13101 $4.958a. or 10/$39.95

Broadcast FM Antennas

B. Dlpo la ant onno (not_I. Typical 300-0twnliar.. FM-typo~loantannawilhbull­
In billa>lor75~twn coax. pluo a olx~OOl coax cabIo _ F_. WCN1<s groat """
FMItereoa. VHFTVl t or the unllat rtghtt

HSC #13087 $1.958a. or 10/$15.00

A..W1na;ardSR-8108VagI -1ypOFllMiF Ant.nna. Smalmall~_ant...,. .
-"10have boon dulgnlld for at1lcordrop-<:olDngappIIcatlono.but_
can't ... Inf reuon not to UN It outdoors. 22.5" boom, ktngest
_10 aT. ~ was IrUndlld fo, lho data _ ... at r1gIt
Intmgl -.pilon ...... IM wtl of -.... _ tina for I'M
~ reception with yourstereo . u wei a. VHFfTV
racopllonl Now _ asoambly and mounting instructions.

HSC #13086 $19.95 6'

Perestroika Fallout...Soviet Science Collector 's Item!

Toll Free (Orders Only) 1-80Q-4 HALTED
R...l_
3500 Ryder 51.,santa Clara, CA 95051
4837 Amber Ln., sacramento, CA 95841
6819 Redwood Dr., Cotati , CA 94931

_ryon lho march I en,>Iras cn.rnl*1gl Eagoryoungscio_ boing traintd for the naw_ onlorl Wa _ adYanta90 01the dlanging_....,.lO bringlO youthe.. uniquo Itoma
thai aJoo raptOMnl grNl vaJuo...RUMian(formotty Sovlol) microscopeal Tho manual caI . lhom oalning microocopa• • _ would prot>abIycaJt them -"'llrado-.aJlhou;Ilthey
... IlOtlOyo. Thoy ara biological (llumlnatlld from bolow via mirrof) microscope. _ two olljoclIva_a (ax. :lOx) and ttuo. ayopl_a (7x. 1Ox. 15x). Tho optlcal qudy and wort<manohIp
...~lygood. gtvonlho _a _ ....._ oI_laborwoo•. Tho baM oneIhinglld arma.... ara hands ..,.. paJnllld cast oUninum. and lho ol>jod!vo turrolonellono _ ....
ctwomo-plotadbfua. Tho odf _nobly raqulrlld;o lOocrowlho . yopioaltl.t>O n o lho frama. and drop 1n)'OlM'c_a otoyoploca. Tho naw.lboraIygraulld (~ . ps__
a lila oachot or _nt In ll)'roIoam & "-ard. and "'" won strlngl Tho ""'-page manual ;0 in lair EnglIsh. and ;0 duly """"r· "'4*' _ ..v.raJ accoptancoda... (1961) and ~

c.r1IIeaaon l"Unbef's on the back. You can think of it as a piece of history. or Just. deee ht, InexpenaiYe mk:roscope . only $69.~1 Hurry, llmbd quanCitftl

HSC 13065
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International Orders Welcomel First Class P&H: $9.00

COMPONENTS

SHAREWARE! THOUSANDS OF IBM PRC
GRAMS. $3.00 S&H for 2 disks full plus catale
disk. American Software, PO Box 509, Suite M
Roseville, MI 48066-0509.

ELECTRON IC SURPLUS catalog. Send SASE I
Electrical and Metal Recovery, 4578 Cole Re
Syracuse, NY 13215.

EDUCATION

COMPUTER SOFTWARE

GET YOUR "FCC Commercial General Rad
otelephane License." Electronics home stud
Fast, inexpensive! Free details. Command Pre
ductions , D-225, Box 2824, San Francisco, C
94126-2824.

HIGH VACUUM technique, physical electronic
and related topics for the senous amateur expel
menter. Subscribe to the Bell Jar, a new quarter
journal. SASE for further information or $15.00 p
year (US addresses) payable to Steve Hansen"
Windsor Drive, Amherst, NH 03031.

VIRUSFREE SHAREWARE; 29 MEGABYTE
$29.00, add $29.00/29MB increment up to 5~

MEGABYTES. Include $3.00 sh ipping pi
100MB: 1 (800) 876-8496, Visa-MC, SHARI
NET, POB 12368, Oklahoma City, OK 73157.

5O-MEGABYTES programming SRC/utilit ies. (
ASM/PAS/Basic $50 .00, $3.00 shipping: 241
orderlinfo/fax: 1 (800) 876 -8496, Visa-Me
SHARE-NET, POB 12368, Oklahoma City, 0
73157.

TELEPHONE HOME study course . Profession
certification . Association of Certified Telephor
Technicians, Route 3, Box 98, Ellington, M
63638.

COMMODORE 64 Ham programs, 8 disk side
over 200 amateur programs $16.95 . 29 ce i
stamp gets unusual software catalog of utilitie
games, and British disks. Home-Spun Softwan
Box 1064-R, Estero, FL 33928.

SHARPEN YOUR electronic skills with the Bas
Electronic Simulations and Problems compun
program for the PC-MSDOS. Perfect to help yc
prepare for your CET test. Satisfaction guaral
teed. $29.95 plus $3.00 S&H. EE8-REBE01, PO
1391, Lubbock, TX 79408.

SOLDER LESS BREADBOARDS 840 tie poin
with versatile magnetic mounting system $6.~

add $2.00 S&H. Magnetic mounted digital rno
ules in wired and kit form from $4.00. Send $1.(
for list. Omegatronics, PO Box 911 , Bloomingdal
IL 60108.

STAINLESS STEEL screws, nuts, washers. />J
sorted kits. Free catalog. Rusty Bolt, Box 708:
North Attleboro, MA 02761.

PUBLICATIONS

A GREAT idea is a terrible thinll to waste! Recei\
income for your ideas with minimum outlay. Lea'
about Sharefare. $1.00, SASE , Nicknap, Suil
297, CN 1907, Wall, NJ 07719.

BATIERIES GALORE for all your electronic pre
ects and household needs. Free catalog. PO Be
9932, Maplewood, MN 55109. Or phone 1 (80l
657-5929.

VCO'S & Synthesizers: 1-2GHZ and 2-3GH
VCO's and synthesizers, lOdbm output, exceller
phase noise. VCO 's $250.00, synthesizer
$550.00. Higher frequency versions available I
20000MHZ .Orders only Topmark (312)262-316:

BUSINESS OPPORTUNITIES
EASY WORKI Excellent pay! Assemble produo
at home. Call toll free 1(800) 467-5566 ex1. 110~

EARN GREAT $$$ WITH YOUR COMPUTE F
Work at homel PROVEN SUCCESS! Send $1.0
for details to: Owen, 5900 Yorkwood Bd., Balto
MD 21239.

TOPMARK'S DEVICES: Frequency syn­
thesizers, 0.5-3GHZ, octave bands, 10-200KHZ
steps, 4MS lockup time, $500.00 + . Source lock­
ing versions, $400.00 +. VCO's , amp lifiers,
$100.00 + . Topmark (312) 262-3162.

REPAIRS-SERVICES

LEARN TO repair copiersI Order: Copier Doc­
tor, an introductory text on copier repair. Plus:
access to toner, developer, parts. $12.95 plus
$2.50 S&H. Coastal Technical Products, 317
Leeds Gate Rd., Savannah, GA 31406.

INTRODUCING : PROBE ANALYZER, 100 mil­
lion sample per second, 64K deep, single node
logic analyzer, in convenient hand held probe.
Uses PCs printer port, multiple waveforms dis­
played on screen for fast troubleshooting . Cur­
sors, zoom, disk store, frequency measurement,
trigger, and more, $200.00, ROCKY TEST, 333 S.
State Street, Suite 214, Lake Oswego, OR 97034.
Phone information (503) 638-3840 .

CREATIVE ELECTRONIC technician looking for
R&D work that can be done at home. Analog or
digital circuits. D.Cousins, 13 Tioga St., Newton
Falls, OH 44444 .

TEST EQUIPMENT

DISTORTION ANALYZER in Radio-Electronics
12-91 art icle measures 0.005% THD. 90db notch
at 1kHz. Built-in calibrator. Uses your DVM for
measurement. Only nine ICs. Silkscreened front
panel and finished printed circuit board : $28.00.
INSTRUMEX, Box 490, Blue Bell, PA 19422.

VIDEOCIPHER II, descrambllng manual. Sche­
matics, video, and audio. Explains DES, Eprom,
CloneMaster, 3Musketeer, Pay-per-view (HBO ,
Cinemax, Showtime, Adult, etc.) $16.95, $2.00
postage. Schematics for Videocypher Plus,
$20.00. Schematics for Videocypher 032, $15.00.
Collection of software to copy and alter Eprom
codes, $25.00. CABLETRONICS, Box 30502R,
Bethesda, MD 20824.

SATELLITE EQUIPMENT

MISCELLANEOUS
ELECTRONICS WANTED

IT'S HERE at last - the new Zenith super chip!
This one works or you get your money back. It's
the all new zz. chip. Easy to Install, even idiots can
work with this one! Call for prices on one, or a
quantity - you'll be surprised how inexpensive
the zz. can be. (305) 425-4378.

TOCOM 5503 "Tum on" module. Watch all chan­
nels. Complete simple instructions, schematic .
$25 .00 ea . Two for $39 .00 . Mike, Box 743,
Oldsmar FL 346n.

SURPLUS PHOTOFACTS WANTED. Many num­
bers, all quant ities . Loeb, 414 Chestnut Lane ,
East Meadow, Ny 11554.(516) 481-4380.

CBTV CONVERTERS: Jerrold 400 450 DIC:
$59.00, JSX JRX M35B $19.00, SB-3 $25.00,
Oak RKDM, RTC-56 $69.00, Hamlin CR-60003M
$59.00, Starcom 6 $150.00 . Other brands in
stock . Minimum 10 lots. For dealers only. (405)
685-2048 .

CABLE ENCODERS SA Dropfield like new
$1100.00, Jerrold DSE $1000.00, Jerrold SSE 400
converters , SA 8510 $50.00 , raw DRZ DIC
$65.00. Call Stan (414) 554-8618 Fone/Fax 3-8
CST. Buying inventory.

DESCRAMBLING, NEW secret manual. Build
your own descramblers for cable and subscrip­
tion TV. Instructions, schematics for SSAVI, gated
sync, Sinewave, (HBO , Cinemax, Showtime,
UHF, Adult) $12 .95 , $2 .00 postage .
CABLETRONICS, Box 30502R, Bethesda, MD
20824.

" 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 its too lateI$19.95 plus
$3.00 S&H. ELECTROMAN, PO Box 24474, New
Orleans, LA 70184.

2476Vema Court - Fl
San leandro, CA 94577
Questions: 510-351-5930

Fax: 510-351-6955
Internet. mondoOholonet.net

Gel our new 96 page Book and Muscle Wire
Sample Kit. II has 20 cm of 50 11m, and 40 cm each
of 100 and150 I1mdiamelerMuscle Wires (l meIer
101011, plus crimps & instructions - everything you
need10get moving loday!

How much power do Musde Wires need?
Power varies wi th wire diameter, length, and

surrounding 'conditions. At room temperature
typical currents range from 50 to 400 rna,
Power levels can be higher, but once the wire
has fully shortened, power should be reduced
to prevent overheating.

What are the advantages 01 Musde Wires?
Muscle Wires have many advantages over

motors or solenoids including small size, light
weight, low power, very high strength-to-weight
ratio, precise control, AC or DCactivation, long
life and direct linear action:

All these topics plus 14 great pro jects are
covered in detail in our book. Order Today!

Wire Diameter 50 IJ11l 100urn 150 um
Resisronce 510'lIm 150 'lIm 50 'lIm

Contract Farce 35 grams 150 grams 330 grams
Typical Current 50 rnA 180 inA 400 inA

Connect Muscle Wires- 10a ballery or olher power
source and walch Ihemcontrad inlength up to five
percentl Remove power, and Ihey relax and are
ready for millions more cycles.

Creole direct linear action wilhout heavy gears,
coils, ormolors. Use Muscle Wires in robols, models,
planes, rail roads - anywhere you need small, strong
all-electric motion. Q&A

What Are Muscle Wires?
Muscle Wires are highly processedstrands of

a nickel-titanium alloy called nitinol. At room
temperature they are easily stretched by up to
5%of their length. When conducting an electric
current they heat and return to their original
"unstretched" shape with a force thousands of
times their own weight.

Howstrong are Musde Wires?
The force a wire pulls with varies wi th size,

from 35 to 330 grams. For more strength, use
several wires in parallel.

Howlast can Muscle Wires activate?
They contract as fast as they are heated - as

quickly as 111000 of a second. To relax, the
wire must cool again. Rates of many cycles per
second are possible with active cooling.

Ask for our FREE Musde Wires Technical Brochure
Orders &BrocJuxes -TOil FREE 24 Hours

800-374-5764
VISA MasterCard

60A78



SCHEMATIC and PCB C.A.D

HEAR THE TONES•.•SEE THE NUMBERS!
TOUCH·TONE DECODERlDIBPLAY AND ASCII CONVERSION BOARD

I:coni Tech

Ca I or write
for

FREEl FOI

HooplWare
PCB 3079 Dept !PC
SpuXs. NY 89432-3079

tAl
H10

J::!toMATI'J:
7840 ANGEL RIDGE ROAD

ATHENS OHIO 45701
(614) 5921810

Visa & MasterCard Aee-pt.d

EASY PCNEW

Includes

• CGA, EGA cl VGA
comptiib1c.

• DeaignlS1'&c multi layer
boards .

• One level pull down menu
and quic:k ke)'l for fait
layout.

• Dot matrix, lucr, plotter.
Gerber cl N.C. drill output

• 6 Mmth Free updalc
FreeDemo

INTROL~ providesfuturlstlc:
• BURGLARY PROTEcnON
• ENERGYMANAGEMENT
• FIRE PROTECTION
• EMERGENCYIMEDICAL
• APPLIANCE CONTROL

and much more for your homel
Amazing NEW device you can build in one eveningl
Construct for less than $150.00. Easy too/less installa­
tIonl Doesmorethan systems costing thousands! Uses
iBM-PC or comPatible. Comes with POWERFUL yet

eaay-to-uae software that is unlike any other, Save money on energy;
feel secure from theil, in-home assau"s and fire . Enjoy the conve­
nience of having a SMART HOME that knows how to manage your
Ugh ,appliances ,sprinklenl, heatinglalrconditloning andmore. NNlil.­
INGLY simple and fun to build and Inslall-wlreless convenience tool
Uses common parts.
PLANS aDd POWERFUL SOFI'WARE

ONLY $19.95 ::U~3=SIO:

MaTron Electronics
310 Garfield St., . 4
Eugene, OR 97402

FAX: 503-687-2492

"EIGHT DIGIT DISPLAY
"32 CHARACTER BUFFER
"ASCn SERIAL OUTPUT

$99.00
$20.00
$10.00

TDD-8 DTMF DECODERIDISPLAY/ASCn
CAB-1 AUDIO & COMPUTER CABLES
P 8-12 nOVAC TO 12VDC POWER PACK

add $5 SIH - VISNMC ACCEPTE D
TEL: 800-338-9058 503-687-2118

(T~·T... is • tndemarlt « AT&T)

Mod.l TDD-& decod• • and di.plays all 16 DTMF digit.a and provid.. an ASCII aerial outpuL
Dicita are displayed on eight LED'•. 32 character memory can be 1CI'01Ied. It will accept almost
any audio scwee such at a tape recorder, telephone an lw ering machine . scanner , etc, Perfect
for remote computer data entry using a telephone keypad. Serial output can be connected to
your computer. mM compatib le software included for displaying , l to ringlprintinr time. date an d
number for automatic logginr. Ideal for automa tically loWn, your a uto-pa tch traMc!

(305)-752-9202

Kit Filters
as low as $8 each

in qumitioo of:21 or more

Assembledand Tested Filters
as low as $16 each
in 'fWllitico or 10 or moreffii1

.... .......
""

Brochure $1

Tunable Notch Filters and Telephone RecordingEquipment

Eliminates...
• Beeping andBuzzing
• Severe Interference

Micro Thine.
P.O. Box 63-6025
Margate, F1 33063



IBM COMPUTER PROGRAMS $1.99! Windows,
business, home, games, art, fonts UNCONDI·
TIONALLY GUARANTEED. Free catalog. 1 (800)
723-0658 Ext. 118.

$3.00 Each. Thousands of IBM programs . CAD,
electronics, programming. etc. Free catalog on
disk. BAC Market ing. 505 South Beverly Drive.
Suite 1142. Beverly Hills. CA 90212-3898 .

IBM SOFTWARE for hams, technicians. and stu­
dents . Also quality wire antennas for hams and
SWL. Send 29 cent stamp to Homebrew Elec­
tronics, PO Box 8294 , Trenton, NJ 08650 .

EE PLUS other engineering P.D. Shareware. 5.25
IBM format. Send for listing. Special -$1.5O for a
disk full of engineering software. No S & H.
AGBSoft, Room 2708. 1350 Sixth Ave., New York,
NY 10019.

FREE DISKS II and. FREE PROGRAMSII Our
catalog contains over 2000 of the newest share­
ware programs available! Over 200 hard to find
rentals, and our list of electronic printing bargains,
all on 360K disk!! Plus, clip this ad and send illo us
and you will also receive an IBM compatible game
program, and utility program , (we choose pro­
grams) plus specials of the month on a second
disk freel! Just send $3.00 shipping (refundable)
for 360K disks or $3.50 shipping (refundable) for
720K disk. $13.00 gets you a beautiful 10 disk
capacity floppy disk holder, (our choice of color)
plus 10of our highest quality formatted 360K disks
which include sleeves labels & tabs . Plus all the
above with $3.00 being refundable!! Same deal
with 720K diskettes instead of 360K disks, only
$15.50 with $3 .50 being refundable!! BEACH
RADIO, Dept. RE., PO Box 548 . Boston, MA
02112-0548.

PROGRAM THE 68HC11 in Basic with this PC/
compatible disk from Motorola. Contains the
BASIC11 interpreter. Buffalo Monitor, sample pro­
gram and more. Only $7.00 from Suncoast Tech­

. nologies, PO Box 5835RE . Spring Hill, FL 34606 .

LEARN ELECTRONICS Why spend thousands
of dollars on an electronic course when you can
leam electronics on your MSDOS-PC compatible
computer? We offer modem Computer Aided In­
struction programs to help you achieve your goal.
Lessons are shipped every other month until you
complete the course. Each lesson costs only
$29.95 plus $3.00 S&H. Order lesson one today
and receive a FREE safety program. Specify disk
size. Satisfaction guaranteed. EE5-RES06, POB
1391, Lubbock , TX, 79408 .

CROSS PART DATABASE SOFTWARE:
Crosses common electronic component part
numbers to SYLVANIA and PHILIPS replace­
ments . Contains approximately 31,000 partnum­
bers . 3-31 /2 inch disks . CROSS PART IDENTIFY
SOFTWARE: Crosses prefixes of electronic com­
ponent part numbers to the ir manufacturer.
DATABASE - $38 .00 IDENTIFY - $10.00 MC,
Visa, check. money orders accepted . CPS SOFT­
WARE, PO Box 28, Blackwell. OK 74631. (405)
363-4330.

PC BOARD and schematic design software for
the IBM PC/compatible. Create professional PCB
layouts (With autorouting - requires EGA) and
electronics schematics (CGA) with these inex­
pensive shareware programs. Both for $7.00.
SUNCOASTTECHNOLOGIES, PO Box 5835RE,
Spring Hill, FL 34606 .

PROGRAM THE 8051 microcontroller in Basic
with this PC/compatible shareware collection.
Disk contains Editor, Basic Compiler, Assemb ler,
Disassembler. Procomm plus 3 surprise pro­
grams. Only $7 .00 from SUNCOAST TECH­
NOLOGIES, PO Box 5835RE, Spring Hill , FL
34606 .

8051 TINY Basic interpreter. A program that re­
sides in EPROM. allowinq the programming of the
8051 microcontrollor with simple Basic com­
mands. Disk contains the TIny Basic program,
Editor, Program Converters, detailed instructions
and schematics. Only $10.00 . Suncoast Tech­
nologies, PO Box 5835RE, Spring Hill, FL 34606.

ANTIQUE ELECTRONICS
TUBES, PARTS (old stock from closed or bani
.rupt Rad io-TV stores). Extensive list ings in 1
page illustrated catalog : $2.00. Don Diers, 427
North 50 Street # SC 4, M ilwaukee. V.
53216-1313.

AUDIO-VIDEO-LASERS
IBM PC and laptops video digitizer. connects 1
cameracorder, 640 by 480 resolution.. 256 gr.
levels $89 .98 . Demo disk $3 .00 , informatio
$1.00. Colorburst, Box 3091, Nashua, NH 0306
Phone (603) 891-1588.

The Time
Has Come•••
...to send for the latest copy of
the free Consumer Information
Catalog. It lists more than 200
free or low-cost government
publications. Send your name
and address to:

Consumer Information Cente:r
Department TH
Pueblo, Colorado 81009

• •••••••••••••
: SYfECH-USA :
• ••Buy direct from the Mfge
• ALLNEW PRODUCTS •• •• •

Guarnteed low prices
PLEASE CALL

1-800-899-6430

To Get The Current Rate,
You HaveTo PushThe Right Buttons.

Announcing the new toll-free number for U.S. Savings Bonds.
Now, if you want to find out how much interest your investment
is earning, simply call 1 8004 US BOND.The rates are adjusted
every six months to keep pace with the market, and there is a
guaranteed minimum yield when held for five years or more. So
push the right buttons - 1 800 4 US BOND- and find out how
much your U.S.Savings Bonds are earning today.

U.S.'Savings Bonds
Making American Dreams AReality

A publi c service of thi s magazine

Allkinds ofmemory
C.P.U *Math-eo
Mother Boards,

Monitors"VGA cards
'IDE,VOCARDS
FLOPPY DANES
cases, key boards
ModemIfax cards •

~ • Complete systems
~ DOS 5.0, WINDOWS 3.1
Q5
.Q MULTIMEDIAE
~ C.D. ROM DRIVEat
CJ) AND MUCH MORE
~. " - ~0

co - ~s01 ALDO AVE, 'Ez
~ SANTA CLARA CA 95054'c
e FAX 408 988-5856
~ ••••••••••••W

60A80



TABLE 1-ELECTRICAL CHARACTERISTICS

Characteristics Symbol Min. Typ. Max. Unit

DC Supply Voltage Vee 4.5 - 16 V
DC Supply Current (V + = 5V) Icc - 3 6 mA

(V+ =5V) - 10 15 mA
Power Dissipation - - 600 mW
Threshold Voltage vth - % - V
Trigger Voltage (V + = 5V) VT - 1.67 - V

(V + =15V) - 5 - V
Reset Voltage VR 0.4 0.7 1.0 V
Reset Current IR - 0.1 - mA
Timing Error (Monostable) - 1 - %
Frequency Drift with
Temperature - 50 - ppmf'C
Drift with Supply Voltage - 0.1 - %N
Output Rise Time t, - 100 - ns
Output Fall Time ~ - 100 - ns

ree 5000-ohm resistors in se­
es b e tween the supply voltage
id ground so that one-th ird of
ie supply voltage is developed
.ros s each resistor. The inter­
al flip-flop circu it provides a
efin tte "on" or "off' response.
s timing intervals are indepen­
ent of the s upply voltage.
The 555 has two basic operat­

ng modes: monostable (one­
hot-a single pulse is em itted ),
ind astable (a stream of output
iulses is generated). In the
nonostable mode when func­
.ton tn g as timers, time is pre­
zts ely controlled by the external
RC network. In that mode the
555 produces output pulses
with rise and fall times mea­
sured in microseconds .

In the astable mode, the 555
can be an oscillator. It can main­
tain an accurately controlled
free-running frequency and
duty cycle with only two exter­
nal resistors and one capacitor.
In either monostable or astable
modes, timing accuracy is es­
sentially independent of varia­
tions in supply volta g e or
ambient temperature. The de­
vice can be triggered and reset
on falling waveforms.

Typical applications for the
555 include precision and se­
quential timing, pulse genera­
tion, pulse-width and pulse­
position modulation, and linear
ramp generation. Moreover, it
can directly drive loads such as
relays , solenoids , lo w-power
lamps. and high-impedance
speakers.

The 555 is packaged in plas-

tic and metal DIP's and 8-p in
metal cans for operation in the
com mercial temperature range
of 0 °C to + 70°C. Some plastic
DIPs can op erate in the -40°C to
+ 85°C exten de d temperature
range .

Alternate-sourced 555 's can
usually be identified by the in­
clusion of the numbers 55 or
555 in their designations . Ex­
amples include Harris' CA555 ,
Motorola's MC1455, and Nation­
al Semiconductors' LM555C.
Other s ou rces include Exar,
Goldstar, Raytheon, Samsung,
SGS-Thomson, and Sharp Elec­
tronics. CMOS versions of the
555, su ch as Texas Instruments'
TLC555 are also available. In
addition to their low power con­
sumption compared to stan­
dard 555 's, their outputs are
compatible with CMOS as well
as TTL.

'Iable 1 presents some basic
electrical characteristics for the
555. The 556 is housed in a 14­
pin DIP package but the block
diagram of each circuit is iden­
tical to that of the 555 shown in
Fig. 1. The 556 is also alternate­
sourced by many of the same
firms that offer the 555. Exam- .
ples are Motorola's MC3556 and
Texas Instruments' TLC7556.

How the 555 works.
Figure 2 is a representative

circuit schematic for the 555. It
contains 21 transistors, 4 di­
odes, and 15 resistors. The volt­
age divider consisting of three
5000-ohm resistors (shown in
Fig. 1) appears to the right of

Q10 in the trigger comparator. It
applies one-third of the supply
voltage to the non-inverting in­
put terminal of the trigger com­
parator and two-thirds of the
supply voltage to the inverting
input of the IC's thresh old com­
parator.

The output of the two com­
parators controls the R-S flip­
flop, which in turn controls the
states of the complementary
output stage and the slave tran­
sistor Q6. The flip-flop 's state
can also be set by signals at
RESET pin 4.

When organized as a mono­
stable timer, the TRIGGER pin 2
is held high by external resistor
RT in series with the DC supply
voltage. Under that condition,
Q6 is saturated, shorting exter­
nal timing capacitor Co to
ground, and OUTPUT pin 3 is
driven low. Timer action is
started by applying a negative­
going trigger pulse to pin 2. As
this pulse falls below one-third
of the DC supply voltage, the
output of the trigger com­
parator changes state. That
causes the R-S flip-flop to
switch, turning Q6 off, and
driving OUTPUT pin 3 high.

As Q6 turns off, the short is
removed from the external ca­
pacitor CD' The capacitor
charges through the external
resistor Ro until the voltage
across CD rises to two-thirds of
the supply voltage. Then the
threshold comparator changes
state and switches the R-S flip­
flop back to its original state,
turning Q6 ..on" and rapidly dis­
charging CD' At the same time,
OUTPUT pin 3 reverts to its low
state. The timing cycle is then
complete.

A characteristic of the 555 is
that, once triggered, it cannot
respond to additional triggering
until the timing sequence is
complete. However, the se­
quence can be aborted at any
time by feeding a negative-going
pulse to RESET pin 4.

The output pulse is a square
wave whose duration (time de­
lay) dep ends on the values of R
and C. The formula for this is:
to (time delay) = 1.1 (value ofR
x value of C)

Simply stated, time delay is
directly proportional to the 6



+ 5 TO+15V

I
I
I
I
I

-.J

, ~ ,

'1 0UTPUT
I
I
I
I
I
I

021

4.7K

OUTPUT

04

3.9K

6.8K

03

016

7K

FLIP-FLOP

4.7K

- - - - - -- -- --- - - - - - - --- - -- l

5K

010

1.0K

TRIGGER
COMPARATOR

lOon

r ------ - - - - - - - -- - - --
i THRESHOLD

, ~, COMPARATOR

' y '

1
I

,~ , THRESHOLD
' T '

I
I
I
I
I CONTROL

.1., VOLTAGE
( 5~=~__-=-__ ..-J
:X: TR IGGER

2 l-'-'-'= =:....- - - - - - - - ----'
' y'

(~ , RESET

'.,.. '
:~: DISCHARGE

Co .,.. .I,
Y1 r-' - - - l"r

I _ _
L :_~ _

FIG. 2-REPRESENTATIVE CIRCUIT SCHEMATIC FOR A 555 timer with external re­
sist ive and capacitive components.

1 thousand ohms to 10
megohms.

Figure 4-a is a simple fixed­
period (approximately 50-sec­
ond) manually-triggered time
delay circuit. and Fig . 4-b
shows the waveforms as they
would appear on an os­
cilloscope . The sequence of
events in Fig. 4-b is initiated by
grounding TRIGGER pin 2 with
momentary ST A R T switch 51.
The CONTROL VOLTAGE pin 5 is
decoupled by C2 . and the out­
put state can be determined by
observing whether LED1 is il­
luminated or not. A square out­
put pulse (whose fixed-period is
determined by R1 and C1) ap­
pears at OUTPUT pin 3. while an
exponential sawtooth (with the
same period as the square wave)
appears at DISCHARGE pin 7.

The fixed-period output ofthe
circuit in Fig. 4 can vary from
1.1 to 120 seconds by making
the changes shown in Fig . 5 .
Resistor R1 is replaced with a
10K fi xed resistor and 1­
megohm potentiometer R5 in
series. as shown. A reset feature
can be added by installing
RESET switch 52. permitting

100101,0lOOms

family of time delay curves with
variations in RT and C-p Delays
from 10 microseconds to 100
seconds can be obtained by se­
lecting suitable values of low­
leakage capacitors from 0.001
f.LF to 100 f.LF and resistors from
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FIG. 3-COMBINATIONS OF RESISTANCEAND CAPACITANCE yield a range of time
delays . The trigger pu lse width must be less than the timing period.

product ofR and C. Figure 3 is a
plot of time delay vs . resistance
and capacitance based upon
the time-delay formula where to
is in milliseconds. R is in thou­
sands of ohms. and C is in mi ­
crofarads. Figure 3 gives a64



65

premature termination of the
timing period.

The 555 timer can drive non­
inductive loads directly from
pin 3 with currents as large as
200 milliamperes. However, if
the circuit contains an induc­
tive relay load. either of the
schematics shown in Fig . 6 ap­
ply. In Fig . 6-a, the relay RYI is
normally off, but it goes on only
when OUTPUT pin 3 goes high
during the timing interval; in
Fig . 6-b, RYl is normally on, but
it turns off during the timing
interval. Diode Dl in both cir­
cuits protects the 555 against
inductive-switching damage.
The contacts of relay RYI can
control external circuits.

Figure 7 shows how a relay
and a 555 can form a simple l.1­
to 120-second t imer in two
switch-selected decades. How­
ever, the general-purpose cir­
cuit has several drawbacks.
First, it draws current continu­
ously, even when the timer is
off. Second, because of the wide
tolerance variations in the elec­
trolytic timing capacitors Cl
and C2, potentiometer R4
needs two custom calibrated
scales.

The schematic in Fig. 8 shows
how to overcome these draw­
backs. The RESET switch S2 and
the set of relay contacts in paral­
lel with the START switch SI,
which are both normally open
(N.a.) keep the circuit off so
there is no current drain. The
timing cycle is started by press­
ing momentary pushbutton
switch Sl, which connects
power to the 555. At the instant
of SI closure, C3 is fully dis­
charged. It therefore sends a
start pulse to TRIGGER pin 2
through R4 and initiates a tim­
ing cycle.

As the timing cycle starts. RYI
is energized. The contacts in
parallel with SI close and keep
the 555 powered even when S2
is released. At the end of the
timing cycle RYI is de-energized
and its contacts re-open, dis­
connecting power from the 555.

The timing of the circuit in
Fig. 8 is principally controlled
by the values of resistor Rl and
potentiometer R5, and either C1
or C2, which are switch-se­
lected by S3-a. Note, however,
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:IG. 4-FIXED-PERIOD TIMER produces a 50-second time delay (a). The wave­
orms at three pins are shown (b +a).

FIG . 7- TIMER WITH A RELAY OUTPUT prov ides time delays of 1.1 to 120 seconds.

FIG. 6-ALTERNATE METHODS FOR ENERGIZING a relay from the output of a 555.

FIG. 5-VARIABLE-PERIOD TIMER CIRCUIT with reset capability produces time de­
lays from 1.1 to 120 seconds.
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after S2 is turned off, keeping
the positive battery supply con­
nected to Sl during this period.
That keeps the headlights on if
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negative-going trigger pulse to
TRIGGER pin 2, initiating a 50­
second timing cycle that applies
current to the relay coil through
D1.

Relay RY1 's contacts remain
closed for about 50 seconds

FIG. 1G-HEADLIGHT/SPOTLIGHT TURNOFF CONTROL for automobiles is manually
actuated.

'=" (CHASSIS)

FIG. 9-HEADLIGHT TURNOFF CONTROL with automatic delay for automobiles.

HEADLIGHTS
OR SPOTLIGHT OFF

SWITCH

FIG. 8-PRECISION (COMPENSATED)TIMER with a relay output has two ranges: 0.9
to 10 seconds and 9 to 100 seconds.

that timing is also influenced by
the setting of potentiometers
R6 and R7. They are selected
with switch S3-b and connected
to CONTROL voltage pin 5 of the
IC. Those potentiometers effec­
tively shunt the internal voltage
of the 555, thereby altering tim­
ing periods.

That feature allows the circuit
to produce precise timing peri­
ods even when capacitors with
loose-tolerance values are in the
circuit. It also allows a single
calibrated timing scale to cover
the two switch-selected timing
ranges.

To set up the Fig. 8 circuit,
first set potentiometer R5 to its
maximum value, set switch S3
to position 1 and push START

button S1. Then adjust potenti­
ometer R6 for a preciseperiod of
10 seconds. Next, set 3 to posi­
tion 2, push START switch Sl,
and adjust potentiometer R7 for
a precise period of 100 seconds.
With those adjustments com­
plete, the timing seale can be
calibrated over its full l Ou-sec­
ond range.

Timers for car lights
Figure 9 is a circuit that auto­

matically delays the turn-off of
an automobile's headlights, per­
mitting them to function as
safety lights at night after the
ignition switch is turned off. It
is a useful circuit if you want
your car's headlights to remain
on for 50 seconds after you have
parked, turned off the ignition,
locked the doors, and walked
away. The headlights will stay
on long enough to illuminate
your route until you can reach
the safety of your home. The cir­
cuit does not interfere with nor­
mal headlight operation.

When the car's ignition
switch S2 is turned "on, " RY1 is
energized (through diode D3)
closing its contacts and con­
necting the 12-voIt battery to
the 555 and headlights switch
S1. In this state the headlights
operate normally. However, be­
cause both sides of capacitor C2
are connected to the positive
supply, it is fully discharged.

When S2 is turned "off," the
voltage across R3 goes to zero,
de-energizing the relay. How­
ever, at that time C3 applies a66



G. l1-PORCH LIGHT CONTROL AUTOMATICALLY turns on a light for a preset
lriod only when triggered at night.

FIG. 13-MODIFIED ADD-ON PULSE GENERATOR can be triggered by any kind of
input waveform including sin e waves.

6'

They will be turned on for a pre­
set 50-second period as soon as
momentary pushbutton START

switch 51 is pressed. When the
delay period times out , the
lights will be turned off again
automatically.

The Fig. 10 circuit includes
relay RYI with two sets of nor­
mally-open contacts . The tim­
ing sequence is started with the
momentary closure of pushbut­
tonswitch5l. Normally, both Sl
and the relay contacts are open,
so the timer circuit is not
powered and the lights are off.
Capacitor C3 is discharged un­
der this condition.

When S 1 is momentarily
closed, RYl's coil is energized.
That action closes its first set of
contacts, applying power to the
car's lights while also closing its
second set of contacts, applying
power to the 555 : However,
TRIGGER pin 2 of the IC is briefly
grounded through C2 , so a
negative trigger pulse is fed to
it, and a timing cycle is begun.

Consequently, OUTPUT pin 3 of
the 555 switches high when the '
relay contacts close, locking the
relay into its "on" state (re­
gardless of the subsequent state
of S'l), keeping the lights on for
50 seconds. At the end of the
timing cycle, pin 3 of the IC
switches to its low state, de-en­
ergizing RYl. Then both sets of
relay contacts open, discon­
necting power from the 555 and
the lights.

Automatic porch light
Figure 11is an automatic con­

trol circuit for a porch light. It
will turn a porch light on auto­
matically for a preset 50-second
period when its sensor detects
the presence of a person. How­
ever, it performs that function
only at night or under condi­
tions of reduced visibility such
as might occur during a storm.
The circuit is activated with
switch S I, which can be a
microswitch triggered by a por­
ch gate. It mi ght also be a pres­
sure-switch hidden under a
porch mat and triggered by a
person weighing perhaps 50
pounds or more.

Circuit operation depends on
a negative-going pulse that falls
below the internally controlled

UT

ever, the circuit shown in Fig . 10
is applicable to older veh icles
wh ose h eadlights or spotlight
are independent of the ignition
switch . The circuit illustrates a
manual delayed turn-off light
control.

That circuit works if the veh i­
cle is parked with its lights off.
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tacts open , and battery supply
is disconnected from the 555
and si.

The circu it in Fig. 9 is com­
patible with modern p racti ce for
powering the headlights switch
5 1 with ignition switch 5 2 so
that headlights work on ly when
th e ignition switch is on. How-

FIG. 12-ADD-ON PULSE GENERATOR can supplement a stand-alone pulse gener­
ator. It is triggered by rectangular input signals. Table 1 gives output pulse widths for
various values of C3.



90 ms - 1.2
9 ms -120 ms

900 us - 12 ms
90 f.Ls - 1.2 ms

9f.Ls -120f.Ls

Pulse Width Range
(Time in Seconds)

10.0
1.0
0.1
0.01
0.001

Capacitors C3
(Microfarads)

TABLE 2-CAPACITOR VALUES
FOR PULSE-WIDTHS

so far, the 555 functions as c
monos table (one-shot) pulse
generator. Suitable trigger sig­
nals are fed to TRIGGER pin 2 anc
output pulses are taken from
OUTPUT pin 3. The 555 can gen­
erate well formed output pulses
with periods from 5 microse­
conds to hundreds of seconds.
The maximum usable pulse re­
pitition frequency is approxi­
mately 100 kHz.

The signal reaching TRIGGER

pin 2 must be a carefully shaped
negative-going pulse. Its ampli­
tude must switch from an "off'
value greater than two-thirds of
the supply voltage to an "on "val­
ue less than one-third of the
supply voltage. (Triggering ac­
tually occurs as pin 2 drops
through the one-third supply
voltage value.) Trigger pulse
width must be greater than 100
nanoseconds but less than that
of the desired output pulse.
That condition assures trigger
pulse removal by the time the
monostable period times out.

Suitable trigger signals for
the 555 in the monostable mode
can be formed by converting the
input signal to a good square
wave that switches between the
full positive supply voltage and
ground. The square wave is
then coupled to pin 2 with a re­
sistor-capacitor differentiating
network having a short time
constant. That network con-

verts the leading or trailing
edges of the square wave into
suitable trigger pulses.

Figure 12 shows a timing cir­
cuit that accepts input signals
already in the form of square
waves or pulses. Transistor Q1
converts a rectangular input
signal into a form that switches
between the positive supply and
ground. The output Signal is

o

o

+V

under reduced visibility. caus­
ing a low voltage to appear at the
R4-R5 junction. Under that
condition, closing Sl generates
a voltage pulse that pulls pin 2
below the one-third supply volt­
age value, triggering the timer.

The cadmium-sulphide (CdS)
photocell (resistor R4) should
have a resistance of 1000 to
47,000 ohms under " d a r k "
turn-on conditions. Potentiom­
eter R5 can be adjusted to preset
the minimum "dark" level for
circuit triggering. The trigger
signal is fed to pin 2 of the 555
through the C3 and R3, a net­
work that shapes the trigger
pulse and effectively isolates the
DC component of the photocell­
potentiometer network from
pin 2.

Pulse generators
In all of the circuits presented
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one-third supply voltage being
fed to TRIGGER pin 2 of the 555.
If the trigger pulse does not fall
below that value, the timing cy­
cles cannot be initiated.

In Fig. 11, the photocell (re­
sistor R4) and potentiometer R5
are in series as a light-depen­
dent voltage divider. One side of
Sl is connected to the junction
between R4 and R5, and the
other side is connected to pin 2
through a the network of C2
and R3. In normal daylight the
photocell's resistance is low, so a
high voltage appears at the
junction of R4 and R5. As a re­
sult, closing Sl sends a voltage
pulse to pin 2 whose value is too
low to pull pin 2 below one-third
of the supply voltage. Thus, the
timer cannot be triggered with
Sl under those conditions.

However, the photocell's resis­
tance value increases at night or

IN
> 1
p,

Cl
100ft

a

FIG. 14-ADD-ON DELAYED PULSE GENERATORcan be triggered by any input wave­
form (a). Waveforms at input to IC1 and those at the outputs of IC2 and IC3 based on
different values of Rand C (b).

68



FIG.15-THREE-STAGE SEQUENTIAL TIMER or pulse generator (a) and wavefo rms at
three different output pins (b) .

69

As shown in Fig. 14-b, the
output pulse at pin 3 of IC3 ap­
pears at a time interval after the
initial application of the trigger
signal. This time delay width
TDl is determined by the prod­
uct of the value of capacitor C3
and the sum of the values of re­
sistor R5 and potentiometer R6,
in accordance with the time de­
lay formula given earlier. Sim­
ilarly, output pulse width t0 2 is
determined with the values of
C7, and R8 and R9 .

This circuit can become part
of a stand-alone pulse delay gen­
erator by building it into a
square-wave generator case.
The square-wave generator will
provide the initial trigger sig­
nals needed.

A number of monos table
pulse generators can be placed
in series to operate in sequen­
tial form. Figure 15-a, for exam­
ple, shows a three-stage se­
quential generator circui t. It
can control lamps or relays in a
pre-programmed time sequence
after pushbutton switch Sl is
pressed to give the START

command. Note that the RESET

pins (pin 4) of all three 555's are
shorted together and positively
b iased by R6. Those pins can be
shorted to ground with SET

switch S2. When power is ap­
plied, Sl should be closed, en­
suring that none of the 555's in
the circuit are falsely triggered.

Figure 14-b shows the wave­
forms from the output pins of
all three 555's (lC1 to IC3). The
time delay tDl is determined by
the values of C1 and R2, t0 2 is
determined by the value of C4
and R4 and t0 3 is determined by
the values of C7 and R7 when
inserted in the time delay for­
mula given earlier.

Finally, three or more mono­
stable circuits can be connected
with capacitor C9 (shown in a
dashed connection line) be­
tween Sl and pin 3 of the third
555 (lC3). This loop feeds a sig­
nal back from the OUTPUT pin of
IC3 to the input TRIGGER pin of
IC1, permitting infinite repeti­
tion of pulse sequence. The cir­
cuit can drive LED's and digital
logic. The circuit also has the
reset capability provided by S2
that clears the circuit when
power is first applied. R-E

OUTPUT 3
(SEE TEXT)

waves. Here the first 555 (lC1) is
configured as a Schmitt trigger
to convert all input signals into
square-wave output signals.
Those square waves trigger the
second 555 (lC2) in the mono­
stable mode in the same way as
described earlier. The circuit
can also become an add-on
pulse generator in combination
with any kind of stand-alone
waveform generator that pro­
duces output signals with peak­
to-peak amplitudes greater
than one-half the Ie's supply
voltage.

Figure 14-a shows how two
monostable circuits can be con­
nected in series to make a de­
layed-pulse generator. As in Fig.
13, the first 555 (lC1) is config­
ured as a Schmitt trigger. The
second 555 (lC2) controls time
delay width, while the third 555
(lC3) determines the output
pulse width.
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then fed to TRIGGER pin 2
through differentiating net­
work C2-R4. The circuit can be­
come an add-on pulse generator
in combination with a separate
square-wave or pulse generator.
Variable -amplitude output
pulses can be obtained from po­
tentiometer R7.

The output pulse widths of
the Fig. 12 circuit can be varied
over more than a decade range
with potentiometer R6, and
they can be switched in overlap­
ping decade ranges with the val­
ues of C3 listed in Table 2. With
the component values shown,
output pulse width is variable
from 9 microseconds to 1.2 sec­
onds. Capacitor C4 decouples
C O N T ROL VOLTAGE pin 5 to im­
prove circuit stability.

Figure 13 shows a modifica­
tion of the circuit in Fig. 12 that
can be triggered by any kind of
input waveform, including sine
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Gentlemen: I've enclosed $19.95 infull payment. Please send my "The
Great 1\vo forOne Give Away" booklet of40 coupons andcatalog.

CIAGGK Inc.
P.O. Box 4099
Fanningdale, New York 11735

r-- - ------- -- --- ------ ·

to outline all of
the details, but
don 't pass this up!
Sendusyour name,
addressand $19.95
sowe can sendyou all
of the information, in­
cluding your catalog
and 40-coupon book
today. MasterCharge and
Visaare accepted.

Where will it be? Hawaii? Las Vegas? Mexico? The Ba­
hamas? It'sup toyou. We're going to send you a free
coupon for upto six days and five nights offree lodg­

ing at the destination ofyour choice. Now did we get your at­
tention?

Here's how itworks: We sell books, and instead ofadver­
tising our program on TV (at greatexpense) we decided to
pass thesavings along toyou.

When you decidetoparticipate in our program, we'll send
you a booklet of40 coupons anda catalog listing ourcurrent
book offerings. Purchase one bookand include one of the
coupons foryour second book. In all, you'll get 40books for
your $19.95investment.

When we receive your fifth coupon, there's a bonus for you
in the form ofa free membership in the Grocery Savers ofAmer­
ica. This will entitle you to save up to $50 or more on your
monthly grocery bill. And onreceipt ofyour lSth coupon, you
automatically get a free membership in The Great American
Traveler, entitling you to receive a 50%savings onhotels, mo­
tels and car rentals. On receipt ofyour 20th coupon, Bingo!
You get that big free lodging'for six days and five nights atyour
choiceofHawaii, Mexico, Las Vegas or the Bahamas.

You'regoing to bevery impressed with the book selections
aswell.These arenotallpaperbacks, but the same, high-qual­
ity volumes youseein bookstores atmany times your own pur­
chase price. Frankly, therejustisn't enough room onthispage

(Clip COl/POll and mail today! Do1I0t send casb through tbe mail.}
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catron links to be supported by
the antenna must be consid­
ered. For example, the take-off
angles at which the antenna
must have adequate gain are de­
termined by the transmitter-to­
receiver distance and by the vir­
tual ionospheric reflection
height.

Another design constraint is
the antenna's required band­
width which is determined by
the operating frequencies. For
some amateur radio operators,
only the HF band (3 to 30 MHz)
is of concern; others want to
cover the upper HF range and
the 6-meter (50 kHz) band as
well. High-gain antennas such
as Yagis exhibit a bandwidth of
a few percent of the center fre­
quency. A well designed sloping
vee, by contrast, will cover the
entire HF spectrum and even ex­
ceed it.

Antenna siting is another im ­
portant consideration in the de­
sign of a sloping vee . From HF
well into the VHF range, the
Earth's electrical charac­
teristics (ground conductivity
and dielectric constant) have a
dramatic effect on antenna per­
formance. Ground effects are
especially important at low
take-off angles (close to the
horizon).

Shallow take-off angles are
necessary for long-range trans­
mission. For very long dis­
tances, the take-off angle could

near the Earth's surface. Tech­
nically it is an inverted-vee slop­
ing antenna.

The true sloping-vee antenna
has a vertex height, H, that is
actually less than the height of
its terminations. The radiating
elements slope up from the
ground, not down as shown in
Fig. I, making this configura­
tion more difficult and expen­
sive to build because two masts
are required. However, both
forms are called sloping vee's be­
cause they resemble a tilted let­
ter "v.:

This article presents a sys­
tematic design procedure that
takes into account the unique
characteristics of this antenna.
A typical design for an HFNHF
10- to 60-MHz sloping-vee an­
tenna is discussed in detail, and
measured performance data for
the actual antenna is given. A
frequently overlooked feature of
the sloping-vee antenna at HF
and a major advantage is that it
combines the features of hori­
zontal and vertical antennas,
which results in virtual polar­
ization diversity.

In a careful design, the
characteristics of the communi-

THE SLOPING-VEE ANTENNA IS ONE

of the most versatile broadband
antenna designs available to
amateur radio enthusiasts and
shortwave listeners. It is struc­
turally simple, inexpensive,
easy-to-build, and easy to set up
in the field if you want to take
your rig with you on vacation.
The sloping vee can achieve
moderate and occasionally even
high gain over a frequency span
of 5 to 1, 10 to I, or more. The
antenna is functional over the
high-frequency (HF) into ultra­
high- frequency (UHF)-range
from about 3 MHz to about 800
MHz.

The most common configura­
tion for the sloping-vee antenna
is shown in Fig . 1. It consists of
two sloping, radiating elements
(wires) fed by a radio-frequency
source at their vertex. The
source is located at a height H
above the ground, and the ele­
ments are terminated by two
equal resistors, R, located at or

iet up a versatile sloping-vee antenna for
'our shortwave receiver of ham rig
o improve your transmission
,nd reception at low
:ost.



FIG. 1-A SLOPING-VEE ANTENNA is simple, inexpensive to build and erect, and
provides excellent broadband performance from HF well into VHF.
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EARTH SURfACE
(GROUND PLANE)

be so low that mountains or
other terrain features block sig­
nal transmission. Those
obstructions limit the mini­
mum take-off angle which, in
turn, limits the range.

Sloping-vee operation
As shown in Fig. I, the RF

source excites current waves on
the vee's radiating elements .
The total current consists of
two components : a n incident
wave propagating from the
source toward the end of the ele­
ment, and a reflected wave prop­
agating from the terminating
resistor back toward the source.
In an ideal vee, the reflected
component is zero because the
terminating resistor absorbs
any incident energy that would
otherwise be reflected. In prac­
tice, there is a only a slight re­
flected component. The inci­
dent and reflected waves com­
bine point-by-point along the
element length to form a weak
standing-wave pattern. An un­
terminated antenna, such as a
center-fed, half-wave dipole,
propagates a reflected wave with
a large amplitude that creates a
strong standing-wave pattern.

The half-wave dipole is a reso­
nant, narrow band, standing­
wave antenna. By contrast, a

..'> SENSITIVEo DIRECTION

properly designed vee is a non­
resonant, broadband, travel­
ing-wave antenna. Broadband
operation is obtained from the
vee antenna by eliminating as
much of the reflected current
wave as possible. The terminat­
ing resistors are capable of ab­
sorbing most of the incident
energy that is not radiated from
the elements. If the terminating
resistor is conjugate-matched
to the characteristic impedance
of the radiating element, there
is no reflected signal because all
of the power is absorbed.

This situation is the same as
the maximum power transfer
condition for a transmission
line feeding a load. The load ab­
sorbs maximum power when its
internal impedance is equal to
the complex conjugate of the
transmission line's charac­
teristic impedance ZOoBecause
Zo for well-designed transmis­
sion lines is nearly a pure resis­
tance, the matched load is a
resistance of equal value. The
most common coaxial cable im­
pedance is 50 ohms, and the
corresponding matched load is
a resistive 50 ohms. The load
could be a 50-ohm dummy (es­
sentially a resistor), or it could
be an antenna with an input im­
pedance of 50 +jO ohms.

The frequencies at which the
vee exhibits near traveling-wave
behavior determine its useful
bandwidth. The precise defini­
tion of impedance bandwidth is
the range of frequencies at
which antenna input voltage
standing-wave ratio (VSWR) is
less than or equal to some
threshold value, typically 2 to
2 .5:1 for transmitters and up to
5:1 for receivers. There are dif­
feren t thresholds because
transmitter circuits cannot tol­
erate high VSWR without re ­
ducing output power or shut­
ting down; by contrast, a
receiver is not limited by VSWR.

For receive-only operation, in­
creased antenna VSWR causes
higher mismatch loss into the
receiver front-end, which re­
duces the available signal level.
There is a point at which the
mismatch loss is so high that
receiver sensttivtty (minimum
detectable signal) becomes un­
acceptable low; Figure 2 is a plot
of mismatch loss as a function
of VSWR with one end of the
transmission line matched . At
a VSWR of 5 :1, receiver sen­
sitivity is reduced by only 2.5
dB; but at 21:1, the reduction
approaches 8 dB .

An objective for the design of
a vee antenna is to maximize
the range of frequencies in
which VSWR is less than 2.5:1
for transmission and less than
5 :1 for reception . An antenna
meeting the transmission crite­
rion between 3 .5 and 30 MHz,
for example, could be loaded di ­
rectly on all bands from 80 to 10
meters wi thou t a tuner or
matching network! The same
antenna could receive over an
even wider bandwidth.

Design procedure
The design of a good vee in­

volves three steps. The first is to
evaluate the kinds of communi­
cation links for which the an­
tenna is intended. The designer
must answer the follOWing
questions: What are the dis­
tances and operating frequen­
cies involved, and what is the
propagation mode? The second
step calls for the selection of the
vee's apex angle based upon the
intended operating frequency
and antenna size. The third
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model of HF skywave propaga­
tion is a straight-line signal ray
from the transmitter to a loca­
tion near the reflection point
where it is bent back as another
straight line ray from the reflec­
tion point to the receiver as
shown in Fig . 3 .

The attainable distance in a
communication path depends ,
in part, on the reflection height,
with higher reflections provid­
ing greater distances. HF sky­
~ave propagation is caused by
reflections from the iono­
sphere's layers: D layer (about
50 kilometers high), E layer
(about 120 kilometer high) and
F layer (200 to 500 kilometers
high). Meteor-trail reflections
are of growing interest because
of the increased availability of
high-speed packet data equip­
ment. Those reflections occur at
altitudes of about 100 kilo­
meters.

The path geometry (reflection
height and transmitter-to-re-

21

VIRTUAL REFLECTION
POINT

•

191715

TAKE-OFF

13

FIG. 3-DIAGRAM SHOWING RELATIONS between take-off angle, virtual reflection
point, and signa l ranqe.

changing refractive index. This
process is equivalent to a spec­
u lar reflection from a virtual re­
flection point. The simplest
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FIG. 2-PLOT OF MISMATCH LOSSin decibels vs. VSWR with one end of the transmis­
sion-line matched.

Step i-Link. evaluation
Three transmission-path fac­

tors influence vee design: dis­
tance between transmitter and
receiver (determines antenna
take-off angles) ; operating fre ­
quencies (determines requtred
bandwidth) ; and propagation
mode (determines take-off an­
gles). Each of those factors must
be known or estimated to de­
sign an antenna matched to the
path.

Signals propagating between
points on the Earth's surface
are bent by the ionosphere or
other scattering mechanism
such as a meteor reflection. The
most common (but not the only)
propagation mode at HF is the
skywave. The transmitted sig­
nal is bent back toward the Ear­
th's surface by the ionosphere's

step is the computation of the
antenna radiation patterns for
the desired distances.

The assumed specifications
for the design of a vee antenna
are:
• Frequency range-15 to 50
MHz (continuous)
• Propagation mode-meteor
trails at 100 kilometers
• Link distances--400 to 1200
kilometers (250 to 750 miles
• Antenna siting-limited to an
area 100 x 100 feet and a height
25 feet
• Main lobe gain-O dBi, mini­
mum value
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20°, a land-mass or structural
obstruction V4 mile away must
be less than 500 feet high if the
ray is to pass without being
blocked. A 500-foot hill V4 mile
away would obscure all signals
with take-off angles below 20°.
Higher obstructions can be tol­
erated if they are further away.
At a distance of V2 mile, for ex­
ample, the obstruction could be
as high as 1000 feet before
obscuring a ray with a 20° take­
off angle.

The curves in Fig. 4 also show
maximum range in kilometers
vs. take-off angles in degrees for
the vee. For 100-kilometer re­
flections, the most effective an­
gles are between about 8° and
25°. The objective in designing
a vee antenna is the placement
of this lobe in this angular
range . The the 8° minimum
take-off angle requires that the
antenna be' carefully sited to
avoid lobe blockage by a nearby

20

H +--+-----'¥-t------"--.:-b""-- +-- ---:.l-'''------ DISTANCE TO ;;;;;;;;:;;;;:;;!;;;;;;;--i
OBSTRUCTION

REFLECTION
HEIGHT - - - -

I- RANGE TO OBSTRUCTION, R -I
FIG. 5-DIAGRAM SHOWING MINIMUM TAKE·OFF angle to avoid a nearby signal­
blocking obstruction .

take-off angle for 500-kilometer
reflections is about 10°, and it's
about 3° for 300-kilometer re­
flections. Also plotted in Fig . 5 is
a family of five obstruction
height curves. They are impor­
tant in antenna siting, es­
pecially for very shallow take-off
angles (long paths).

Figure 5 shows the transmit­
ted-ray geometry for a signal
obscured by a hill or mountain.
The obstruction with height H
is located at a distance R from
the antenna. The minimum
take-off angle corresponds to
the ray that just grazes the
obstruction as shown. Trans­
mitted or received signals at
smaller take-off angles are
blocked by the obstruction.

The curves related to the right
vertical axis in Fig . 4 show the
maximum allowable obstruc­
tion height in feet vs . the take­
off angle . For example , if the
path requires a take-off angle of

30 40 50 60
TAKE·OFFANGLE (DEGREES)

FIG. 4-COMMUNICATION RANGE PLOT: maximum range and maximum obstruction
height vs. take-off angle

veiver distance) determines the
range of required take-off an­
gles for the antenna. Signal rays
transmitted at too high an angle
fall short of the receiver, while
those transmitted at too shal­
Iowan angle can overshoot the
receiver.

Figure 3 shows two important
angles in vee design. The take­
off (or elevation) angle is mea­
sured upward from the earth's
surface to the ray direction. The
polar (or zenith) angle is mea­
sured down from the vertical to
the ray direction. Both angles
are important because path re­
qu irernerrts are usually de­
scribed in terms of the take-off
angle, but antenna perfor­
mance is usually referred to a
coordinate system based on the
polar angle. The sum of the pol­
ar angle and the take-off angle is
90°, so the polar angle can al­
ways be determined by sub­
tracting the take-off angle from
90°and the take off-angle can be
found by subtracting the polar
angle from 90°.

Figure 4 is a communication­
range plot. The left vertical axis
is the maximum range in kilo­
meters for a specific take-off an­
gle in degrees, while the right
vertical axis is the maximum
obstruction height in feet vs .
take-off angle. Three range vs.
take-off angle curves are plotted
for different reflection heights,
and each curve is labeled with
the height (100, 300, and 500
kilometers). These curves were
computed for an Earth spher­
ical radius of6371 kilometers. A
"%-Earth" correction factor
(Earth radius increased by V3) is
sometimes used at HF.Applying
that correction would modify
the curves shown somewhat.

Either the maximum path
distance for a given take-off an­
gle or the appropriate take-off
angle for a specified distance
can be determined from Fig. 5 .
At a take-off angle of 20°, for ex­
ample, the maximum range is
about 2100 kilometers (1300
miles) for 500-kilometer reflec­
tions in the F2 region. The
range increases to 4000 kilo­
meters (2500 miles) at about a
5° take-off angle.

If the path length were 3200
kilometers, the appropriate74
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u n b a la n ced coaxial cable re­
quires a balu n (a balanced to
unbalanced transformer).
Matching a 50-ohm transmitter
to 690 ohms requires a 14:1bal­
un, which can be made by wind­
ing magnet wire on a ferrite core
or purchasing the component
complete.

A value for Rl n is also needed
in the specification of each ter­
minating resistor. Those values
are Rln/2 (345 ohms for the de­
sign example). Select the stan­
dard value closest to 345 ohms.
That value is not critical be­
cause Rln changes with fre­
quency.

The tentative geometry for the
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FIG. 7-QPTIMUM APEX ANGLE for sloping-vee antenna: plot of optimum angle vs.
frequency for three different element lengths.
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resistance in ohms (R In) vs . fre­
quency for apex angles of 40°,
70°, and 100° . The input resis­
tance value for a 70° apex angle
at 30 MHz is about 690 ohms.
(The vee is generally considered
to be a 600-ohm antenna, so
th is is close to a match). The
value of input resistance in­
creases to 780 ohms at 15 MHz
but drops to 630 ohms at 50
MHz. For design purposes, 690
ohms can be selected as a repre­
sentative average value of Rln
over the 15- to 50-MHz ban d.

The value of Rl n is needed to
specify the vee input balun. Be­
cause the vee is a balanced radi­
ating system, feeding it with an

ill or structure. The maximum
.etght of that obstruction can
e only about 200 feet if the an­
enna is to be located Y4 mile
way. This requirement mi ght
asily be exceeded in hilly ter­
ain or near t all buildings .

itep 2-The apex angle
Figures 6 a n d 7 plot the op ­

imum vee apex angle in degrees
is it change s with frequ en cy
md antenna element (radiator)
ength. The apex angle is inver­
iely related to both frequency
md element length. Thus ,
short elements at low frequen­
iies must have wide apex angles
vhile long elements at high fre­
quencts can have small angles.
[he curves in Fig . 6 are for fre­
quenctes of 10, 30, and 50 MHz
with respect to elemen t lengths
in m eters , while those in Fig . 7
are for element lengths of 20, 40
and 60 meters with respect to
frequency. Our example vee
must operate over a wide fre­
quency range (15 to 50 MHz).

It turns out that a given apex
angle is optimum at only one
frequency, not over a range of
frequencies . Therefore, the se­
lection of an optimum apex an­
gle calls for both judgment and
compromise . The objective is to
select an angle that provides
goo d performance at all fre­
quencies over th e s tated range.

The design example calls for a
vee antenna that will fit in a 100
x 100 foot square plot. There­
fore, 40- or 60-meter elements
are too long; only the 20-meter
length will fit. By referring to
both Figs. 6 and 7, it can be
seen that for a 20-meter element
the optimum apex angle at 10
MHz is 116°, but at 50 MHz it is
540

• It can also be seen that a
good compromise for apex an gle
with a 20-meter element over
the 15- to 50-MHz 'ba n d can be
reached by finding the apex an­
gle for 30 MHz _69°. That angle
will now become the t r ial value,
and it will be retained unless the
ga in or pattern fails to meet the
design objectives. In that case ,
the selection process must be
repeated with another choice
for the apex angle.

Now look at the vee input re­
sistance at the desi gn apex an­
gle . Figure 8 is a plot of in pu t
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values and element lengths of
20,40 and 60 meters . Although
only the 20-meter element
meets the 100 x 100 foot site
limit, it's instructive to see how
the pattern changes with longer
elements. Figures 11,12, and 13
show the patterns at 15, 30, and
50 MHz. Those frequencies
mark the endpoints and mid
portion of the desired band. In
all three figures the mast height
is 6 meters, the apex angle is
69°, the diameter of the element
is YB inch and the termination is
689 ohms.

Results at intermediate fre­
quencies are not included here.
The patterns were computed
with the sloping-vee antenna lo­
cated on rocky ground with a
conductivity of 0.001 siemens/
meter and a dielectric constant
of 4. The patterns change if dif­
ferent ground constants are as­
sumed, so sensitivity to ground
constants was also examined,
although those results are not
included here.

Figure 10 shows the pattern
at 15 MHz. The left vertical axis
is the antenna power gain in
dBi (decibels relative to an iso­
tropic radiator, an antenna that
radiates in all directions). The
horizontal axis is the polar an­
gle in degrees. Note that the pol­
ar angle, not the take-off angle,
is used on the horizontal scale.
A polar angle of zero is a vertical
with respect to the Earth

6560555045

For the design example, an el­
ement length of 20 meters was
determined from the siting cri­
terion. Missing are the design
heights for the feed point and
terminating resistors. Because
the maximum height cannot ex­
ceed 25 feet, it is convenient to
start by assuming a feed-point
height of 6 meters (19.5 feet)
and a termination height at
ground level. The effectiveness
of those choices will become
clear as the radiation patterns
are studied.

Radiation patterns were cal­
culated every 5 MHz from 15 to
50 MHz, the intended operating
range, with the tentative design

FIG. 9-FINAL DIMENSIONED DESIGN for a sloping-vee antenna that can be set up on
a 100 x 100 foot plot.
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Step 3-Radiation Patterns
An antenna is efficient only if

it radiates signals with ade­
quate gain in the desired direc­
tion. The final step in the design
of the vee is to compute its radi­
ation patterns to verify that they
meet the gain requirements.
Software compatible wi th per­
sonal computers is available for
this purpose from the source
listed in Sources of Materials.

Certain parameters such as
feed-point height, termination
height, and element length
should be varied before writing
a final antenna specification.
Changing any of those param­
eters will modify the radiation
patterns. The design process is
complete when the antenna ra­
diates acceptable patterns. If a
specific design doesn't meet re­
quirements, the process should
be repeated with new design val­
ues until they are met. A re­
petitive approach ensures a
good design, and also gives the
designer insight into how an
antenna's performance changes
with parameter differences.

15- to 50-MHz vee is shown in
Fig . 9. Each radiating element
is 62 feet (20 meters) long, and
the apex angle is 69°. The re­
quired separation at the ends of
the elements can be calculated
with trtgomometry or plotted to
scale on paper with a protractor;
For the 69°-apex angle, the ends
of the elements must be 72.5
feet apart.

30 35 40
FREQUENCY (MHz)

FIG. 8-PLOT OF INPUT RESISTANCE vs. frequency for a sloping-vee antenna.
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(zenith), while 90° is parallel to
the Earth's surface (horizon).
Take-off angles of interest, 8° to
25°, correspond to polar angles
of 82° to 65 ° in the figure. The
design objective is to obtain at
least 0 dBi gain in a main lobe
propagating generally between
polar angles of 65° to 82°.

The main lobe maximum gain
at 15 MHz is -1.5 dBi at 57° for
the 20-meter element. The lobe
is broad, and the gain rolls off
slowly on either side of the max­
imum. The -3 dB points are at
about 32° and 74°. The highest
gain, 1.5 dBi, is obtained with
the 40-meter element in a broad
main lobe that shows minor
scalloping (sidelobing) near
40°. The pattern for the 60­
meter element shows signs of
breaking up -a significant sec­
ondaiy lobe is forming near 18°.

The 30-MHz pattern (Fig. 11)
is interesting because all three
elements produce a maximum
gain of about 4 dBi, and their
main lobe structures are very
similar. The lobes are broad and
smooth between 40° and 88°
and the -3 dB points are near
55° and 82°. The 40- and 60­
meter elements show consid­
erable pattern scalloping be­
tween 0° and 40°, but the 20­
meter element is electrically too
short to develop a highly struc­
tured pattern.

Scalloping is due to con­
structive and destructive inter­
ference between direct rays
from the antenna and rays re­
flected from the Earth's surface.
Electrically long antennas (mea­
sured in wavelengths) are more
susceptible to scalloping than
shorter ones. Sidelobes waste
energy by radiating it in un­
desired directions . Good anten­
na designs, therefore, minimize
sidelobes as much as possible.

The 50-MHz vee pattern is
shown in Fig. 12. The main lobe
is again similar for the three ele­
ment lengths. Maximum gain is
about 6.5 dBi near 77° (13° take­
off), and the -3 dB points are at
approximately 70° and 83°. The
main lobes are smooth and nar­
rower than they are at the lower
frequencies . The 20-meter ele­
ment is beginning to show
some scalloping. It has a peak
sidelobe gain of -2 dBi at 50°).
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FIG. 12-GAIN VS. POLAR ANGLE for sloping-vee antenna above rocky ground at a
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FIG. 11-GAIN VS. POLAR ANGLE for sloping-vee antenna above rocky ground at a
frequency of 30 MHz for various element lengths.
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The 5-meter antenna mast
was a single 20-foot section of
round 2-inch diameter Extren
500 fiberglass tubing with V4­
inch wall thickness. This mate­
rial is strong. durable. and easy
to machine. Extren 500 is avail­
able as round and square tub­
ing. right-angle stock. flat
stock. and I-beams in various
sizes. A suitable base for a self­
supporting mast can be made
from those materials.

Alternatively. the fiberglass
mast can be guyed at several
points. The balun. eye-hook
strain reliefs for the vee radiat­
ing elements. and the input
coaxial connector were
mounted as shown in Fig. 9. If
fiber glass tubing for the mast is
not readily available or it costs
more than you want to spend
(about $4 per foot ). other suit­
able insulating materials such
as thick-wall polyvinyl chloride
(PVC) tubing is a good su b ­
stitute.

Other less expens ive mast al­
ternatives include wood beams
or even livtng trees.

The anten na radiating ele­
ments were 52-foot lengths of
uninsulated 7 x 19 stranded
phosphor-bronze wire with a di­
ameter of Vs-in ch . Stranded

continued on page 100
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3:1

SOURCES OF MATERIALS
The following companies are

sources for materials and com­
puter software for this project:
• Toroidal ferrite cores (Part No.
FT240-43)-Radio Kit, Inc., P.O.
Box 973, Pelham, NH03076, (603)
635-2235
• Film power resistors-Power
Film Systems, Inc., Yellville, AR
72687, (501)449-4091
• Antenna design software­
Phadean Engineering Co., Inc.,
P.O. Box 611, Shrewsbury, MA
01545, (508) 869-60n
• Phosphor-bronze wire-Astro
Indust ries, Inc., Dayton, OH
43432, (800) 543-5810
• Fiberglass tubing-J. T. Ryer­
son Co., P. O. Box 1111, Boston,
MA 02103, (617) 782-6900

such as transmitter overheat­
ing and arcing will show up.

The simplest way to test a bal­
un is to build two and connect
them back-to-back as in Fig. 13.
One balun is connected to the
transmitter a n d the other is
connected to a 50-ohm dummy
load. This setup can also test for
insertion loss by measuring the
input and output power. The in ­
sertion loss in decibels for one
balun is 5 10glO (output power/
inpu t power). The measured in­
sertion loss of the balun in this
this vee was a low 1.5 dB.

FIG. 14-PLOT OF VSWR VS. FREQUENCY for sloping-vee antenna with charac­
ter istics shown.

BALUN 1

FIG. 13-BACK-TO-BACK INSERTION
LOSSTEST of baluns for sloping-vee an­
tenna.

Antenna Construction and
Measured VSWR

The antenna shown in Fig . 9
was built and tested on rocky
ground in New England. It was
fed through a 14:1 balun wound
with 18 AWG magnet wire on a
2-inch outside diameter toroi­
dal ferrite core. The turns ratio
is the square root of the imped­
ance ratio (in this case 3 .75:1).
The balun was wound with 2
turns in its primary and 7.5
turns in its secondary. If the
sloping-vee is to transmit. the
balun should be tested for
power handling by operating at
full power for several hours. Any
problems that might develop

However. the 40- and 50-meter
an te n na elements show more
scalloping and even higher side­
lobe ga ins.

An ass es s m en t of the pat­
terns supports the conclus ion
that a vee a n ten n a with 20­
meter elemen ts fed at a 5-meter
height with a 59° apex and
grou n d-level terminating re­
sistors meets the objectives .
Gain could be improved at the
low end of the band with a lon­
ger radiating element. but that .
could violate the site limit.

The actual dimensions se­
lected for the vee antenna are
those of Fig . 9. A shorting wire
connects the terminating re­
sistors (which might or might
not be connected to actual
Earth ground). That wire. a cur­
rent path between the resistors.
is very important. In an ideal
vee. the resistors are connected
to a perfect ground plane that
provides the current path .
Omitting the shorting wire in a
vee mounted on poorly con­
ducting grou n d degrades per­
formance significantly.
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FIG.1-DOWNCONVERTER BLOCK DIAGRAM. It con sists of three act ive stages and a
passive diode double-balanced mixer.

J2

12.6VOLT
DC INPUT

+

·SEE TEXT

D3
1N40D7

R16
lK

D4
1N757

nals. A DC voltage of +6 volts
will cause full gain, and - 6
volts will cause nearly a - 40-dB
reduction in gain. The voltage
can be derived from an AGC cir­
cuit, if necessary, but a potenti­
ometer can also be used.
Capacitor C2 provi des RF

R12
3900

R13
4700

R

C27
.01 J

Rll
150

·EXTERNAL R17
GAIN CONTROL 4.7K

t--~ (OPTIONAL) ...-JIMr--.-<I>-f

C19
470pF

L4
(PART OF

PC BOARD)

• R14
10K

R6
2200

C23
10pF

Rl0
10K

(which is usually not required)
can be applied to the junction of
R3 and R4 if it becomes neces­
sary to reduce the gain of the
converter on very strong sig-

C15 +
lOJlF

C9
2-10pF

-=
C13 D2 ·REMOTE

T-= 3.3PF .J.._ M~1I--D_3-~"""'..--'_-------------I----o TUNING
VOLTAGE

+9V - (OPTIONAL)

C14
470pF

R9
3300

R8
2.2K

Dl
1N757

C2

W70PF C25
470pF

I---'I-=J'--I

R7
6.8K

-= R2
lOOK

RF bypassing for the source of
Ql, and Rl provides self-bias for
Ql. Gate 2 of Ql is biased by
network R2, R3 and R4. An ex­
ternal gain-control signal

FIG. 2-DOWNCONVERTER SCHEMATIC. The input signal from J1 is applied to a tap
on L1. Capac itor C1 tunes L1 to resonance and passes the signal to 01, an NEC 25137
GaAsFET.
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m. 3-THE DOWNCONVERTER can be suppli ed wit h an external DC voltage for
emote-control tuning.

+12V
FIG. 4-PART5-PLACEMENT DIAGRAM. This layout must be followed exactly to dupli­
cate the performance of the downconverter. Some components mount on the solder
side of the board as shown in Fig. 6.

grounding for gate 2 of QI, and
R5 reduces any UHF parasitic
oscillations. The drain of QI is
connected to a tap on L2, which
is part of the bandpass filter net­
work. Capacitors C7 and C8
provide RF grounding for the
cold end of L2. DC bias is fed
through R6. Under normal con­
ditions, the drain pin of QI will
be at + 10 to + II volts DC.

Capacitor CIa couples the
signal from the first tuned cir­
cuit (C5-L2) to the second tuned
circuit (C6-L3). The value ofClO
is very small (0.6 pF); it deter­
mines the degree ofcoupling be­
tween L2 and L3 . It is made
from a small piece of PC board
material and is mounted on the
bottom of the main board. A sig­
nal from a tap on L3 is fed via

test jumper JUI to mixer Ml.
The local oscillator (L.O.) signal
from Q2 is also fed to the mixer.

Transistor Q2 is the local os­
cillator, for which R13, DI, C14,
and CI6 provide a stabilized 9
volts DC. Because Q2 is a PNP
transistor, it allows the collector
to be DC grounded, which is an
advantage in this type of os­
cillator circuit. Resistors R7
and R8 provide base bias for Q2,
Cll provides a solid RF grou n d 81



All resistors are Va-watt, 5%, un-
less otherwise noted.

R1-180 ohms
R2-100,OOO ohms
R3, R4-220,OOO ohms
R5-100hms
R6-2200hms
R7-6800 ohms
R8-2200 ohms
R9-330 ohms
R1Q-10,000 ohms
R11-15 ohms
R12-390 ohms
R13, R15-470 ohms, %-watt
R14-10,000 ohms, potentiometer

with shaft
R16-1000 ohms
R17-4700 ohms
R18-470 ohms
Capacitors
C1, C5, C6, C9--2-10 pF trimmer
C2-G4 , C7, C11, C14, C25-470

pF, chip
C8, C20, C26, C27-{}.01 flF, disc
C1Q-O.6 pF (must be handmade,

see text)
C12-1 pF, NPO disc or chip
C13--3.3 pF, NPOdisc or chip
C15-10 flF, 16volts; electrolytic
C16, C18-39 pF, NPO disc
C17-68 pF, NPOdisc
C19-470 pF, disc

PARTS LIST

C21-18 pF, NPO disc
C22-56 pF, NPOdisc
C23-10 pF, NPOdisc
C24-470 I-'-F, 16 volts, electrolytic
Semiconductors
D1, D4-1N757A Zener diode
D2-MV2103 varactordiode
D3-1N4007 diode
01-25137 GaAsFET (NEC)
Q2-MPSH81 NPN transistor
Q3-2N3563 NPN transistor
Other components
L1-L3-3 tums of 20 AWG tinned

wire (approx. 0.025 I-'-H, see Fig.
5)

L4-part of PC board etching, see
text

L5-18 flH RF choke
L6, L7-8 tums of 22 AWG enam­

eled wire wound on NO.8 screw
(approx. 0.095 fLH, see Fig. 5)

L8-9V2turns of22 AWG enameled
wire wound on No. 8 screw, with
ferrite slug (see Fig. 5)

M1-MCL SBL-1 mixer
J1,J2-F connector
Miscellaneous: PCboard,3/16-inch

copper-foil tape, coaxial cable,
project case, 12.6-voltDC power
supply, solder, etc.

Note: The following items are
available from North Country

Radio, P.O. Box 53, Wykagyl
Station, New Rochelle, New
York 10804:
• A kit of parts to build the
downconverter (includes PC
board and all parts that mount
on it, J1 and J2, and wire to
wind all inductors (metal case
and power supply not in­
cluded)--$59.50 + $3.50 S&H
(Note that none of the parts
shown in Fig. 3 are included
with the downconverter kit.)
• Metal case as shown­
$12.50
• 2-watt ATV transmitter kit
with a 439.25-MHzcrystal (see
Radio-Electronics, June and
July 1989}--$110 + $3.50 S&H
• A 0.5-watt, 9-volt transmitter
kit with a 439.25-MHzcrystal­
$112 + $3.50 S&H
• Linear amplifier kit to boost
the output of ATVtransmitter to
15 watts (see Radio-Elec­
tronics, August 1992)--$79.50
+ $3.50S&H
• Crystals for channels 14, 15,
16, 17, or 18 (for test purposes
only)--$7.50 each

New York residents must add
sales tax.

SOLDER SIDE FOIL PATTERN.

Components C9 and L4 (a
length of microstrip line etched
on the PC board), together with

milliamperes. Capacitors C12
and C13 provide a feedback net­
work for Q2.

COMPONENT SIDE FOIL PATTERN.

for the base of Q2 , and R9 pro­
vides emitter bias. Nominal cur­
rent through Q2 is about 5 to 682



3 a nd varactor d iode D2.
m a circuit that can be tuned
, the bias on D2 over the
ige of 350 to 390 MHz. de­
nding on the setting of C9.
ierefore. Q2 will oscillate over
at frequency range. because
isitive feedback is provided by
,2 and C13. and Q2 acts as a
'ou ri d ed -b a s e amplifier. Os­
llator output is taken through
17 and RI2 to m ixer Ml. The
velat terminal L of the mixer is
oout 0 .3 volt RMS . Resistor
11 is connected to a tap on L4.
'hlch also provides bias return
rr the collector of Q2. because
: is at DC ground.
The output from mixer MI at

,0 to 70 MHz (the difference fre­
[uency between received s ignal
md L.a . frequency) appears at
n ix er termina l X. There is
about a 7-dB loss in the mixer.
:::oil L5 provides a DC retu rn for
the mixer IF po rt . A low-pass fil­
ter made up ofCl6. L6. C17. L7.
and CI8 eliminates any remain­
ing UHF signal components ap­
pearing at terminal X. Tran­
s istor Q3 is a n IF amplifier
stage. which is biased by R13.
R14. and RI 5 to a VCE of 8 volts
and a collector current of about
8 m.A. Tuned circuit L8. C21 .
and C22 can be tuned to either
channel 3 or 4 . The signal from
the low-pass filter is coupled to
Q3's base via C19. Translstor Q3
provides abou t a I5-dB ga in; its
output signal appears at J 2 .
Power for the downconverter is
supplied through D3 . which
protects against reverse volt­
ages. and C24 and C26. which
bypass RF and n oise.

Resistor RIO couples DC bias
to D2 supplied from tuntng-po­
tentiometer R14 . Components
R16. D4. and C25 provide 9­
volts DC for that purpose. If de­
sired. RIO can be supplied with
external DC for remote-control
tuning. or to allow the down­
converter to be mounted close to
the antenna. That is commonly
done to reduce transmission­
line losses between the antenna
and converter-losses run high
at 450 MHz unless very expen­
sive transmission line. such as
Y2-inch hard line. is used. Ifyou
are planning on remote-control­
ling the converter. install RI4 so
it's easy to move.

,......,
L6.L7 TAPS ONL1.L2.L3 Ll.L2.L3

TAP~ "::Jlfl)AP/4 Ll
TURN

~J ( I t l)
~J R5

~~l
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11I2
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TIN ENDS WITH SOLDER
BEFORE INSTALLATION

TAP~
AT L3

1 TURN
TOPVIEW T

L8
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~
" THEM AS GUIDE
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~
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REMOVE. DO NOT

DISTURB COIL.

" TUR~CCW
TINENDS

~ ~RR~ ~~SLUG
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FIG. 5-COILS L1. L2, AND L3 are three turns each of 20 AWG tinned wire wound
around a No. 8 screw and stretched to 0.3 inch. The lead from J1 has Its center
conductor soldered to L1at 0/.turn from the grounded end. Resistor RSis soldered 11h
turns from the end of L2 that connects to R6,C7,and C8. Coil L3 is tapped at1turn from
the grounded end. Coils L6 and L7 are 8 turns each of 22 AWGenamelled wire wound
on a No.8 screw. Coil L8 is 91h turns of 22 AWGenamelled wire wound on a No.8 screw
with a ferrite tuning slug added.

FIG. 6-ALL CHIP CAPACITORS, C10(see Fig. 8), and Q1 mount on the solder side of
the board. The markings on Q1 face the component side of the board . 8:



Construction
The PC board material (G-IO,

0.062 inch thick glass epoxy)
and layout must be followed ex­
actly to duplicate the perfor­
mance of the downconverter.
The s tray capacitance, coupling
between elements, and L4 are
all integrated into the design of
the board. Any layout devia­
tions can change those specifi­
cations. The foil patterns are

continued on page 109

age. The DC voltage is trn­
pressed on the cable as follows:
A nominal 26 -volt power source
at the ATV receiver station is
connected to Q7, a 2N2222 NPN
transistor used as an emitter­
follower. Resistors R22 and R23
produce a variable voltage of 14
to 26 volts at the base of Q7 ,
whose emitter will follow the
voltage. Power is supplied to the
cable through Ll l , and by vary­
ing potentiometer R23, the volt­
age applied via R22 to the cable
at J3 can be adjusted between
14 and 24 volts. Capacitor C35
prevents any DC voltage from
appearing at J4.

The DC voltage is taken off
the cable via the 18f.LH RF choke
LIO. Capacitors C30 and C31 re­
move noise from the DC voltage
and provide an RF ground.
Positive voltage is fed to the
downconverter via the cable's
center conductor and the outer
shield serves as the negative
supply lead; it is grounded to
the case and ground foil.

The DC input is fed to 06, a
12-volt Zener diode (a IN759
can be used). Capacitors C33
and C34 filter any noise from
the voltage which will be 12 volts
less than the voltage on the
coaxial transmission line (+14
to + 24 volts), or + 2 to + 12
volts DC. That is fed to RIO,
which feeds the tuning voltage
to the downconverter varactor.
By varying the DC voltage on the
transmission line between + 14
and +24 volts, not only can the
downconverter be powered, but
it can be remotely tuned to a
desired frequency as well.

Note that the components
shown in Fig. 3 are not part of
the downconverter board, and
they are used only if remote op­
eration is required.

C10TOO LARGE

Cl0 TOOSMAlL

C10 JUST RIGHT

the ATVreceiver station. The ca­
ble is isolated from ground and
can therefore carry a DC volt-

FIG. 1o-PEAK THE CONVERTER for a
response as shown here. By trimming
C10 with a file you can experiment with
the coupling and resultant bandpass
shape.

~
PC BOARD

3/16 FOILTAPE ~~~@i~mii~*tt~~~1f¥J~~!~/

SOLDER

Figure 3 sh ows how J2 can be
connected to a lo n g co axial
transmission line that runs to

PCBOARD

FIG. 8-TO MAKE C10, take a small
square of G-10,O.062·inch PC board ma­
terial and trim it to a ;<i6-inch square. In­
stall it on the solder side of the board in
the location shown in Fig. 6.

fiLE THIS EDGETO
REDUCE CAPACITANCE

WRAP FO IL TAPE
AROUND EDGEAREAOF PC

BOARD AND SOLDER ALLAROUND.

FIG. 9-THE AUTHOR'S PROTOTYPE. The converter should be mounted in a metal
box, weatherproof if outdoor use is intended.

FIG. 7-ALL HOLES MARKED "G" in Fig. 4 must have jumper wires passed through
them that are soldered on both sides of the PC board as shown here. Also, both sides
of the board must be grounded together with copper-foil tape as shown.
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HARDWARE HACKER
Apple's PhotoGrade, electronic halftones, consultants network,
marketing your ideas, and two great new books.

DON LANCASTER

O
h, the times , they are a­
changing . We seem to
havea mix of really bad and

~ally awesome stuff co ming down
itefy, Let's start off with some of
1esadder vibes...
Hea thkit has recently discon­

mued production on most of its
[ectronic kits. It's the end of an era
or sure .

But a funky little outfit called
vtusty Manuals is setting out to
.tock and make available all of
hose older Heath assembly books
mdinstruction manuals. And lots of
sxcitinq hacker kits are being made
available from such outfits as PAIA,
Old Colony, and Micro Mint. Plus,
::>f course, through several of the
advertisers in this magazine .

The techn ical paperback book
field (especially the non-computer
titles) is clearly not well. Sams is
essentially gone, bought out by
Macmillan and triaged into an eth­
ereal shadow of what once was the
most respected and diversified
technical book publishers in the
world. TAB has been purchased by
McGraw-Hili and become a subsidi­
ary. I have been getting plenty of
helpline complaints about several
sources that offe r dated and inaccu­
rate t itles . Believe it or not, your IRS
is now paying publishers to shred
books, especially old technical pa­
perbacks, through an obscure in­
ventory rul ing that has to tally
decimated long-term back lists and
older techn ical titles .

But-an incredibly exci ting new
opportunity called Book-an -de ­
mand publishing is emerging in
which you can produce first-quality
paperback and hardback books lit­
erally on your kitchen table when
and as they are ordered. With a " for­
ever" backlist, no IRS inventory
penalties, and no lower limit to the
total number of sellable volumes
needed. And it also includes such

exciting possibilities as a gO-per­
cent author's royalty and rapid CD­
ROM distribution. Much more on
this on GEnie PSRT.

Very alarmingly, some community
colleges are cutting back on or out­
right eliminating their electronics
departments. And many electronic
service and repair trade journals
have vanished without a trace.

But-we now have got the richest
and most incredible variety of cheap
new chips to play with . Anywhere.
Ever. We have major breakthroughs
in hacker direct-toner printed cir­
cuits . We have a brand-new Elec­
tronics Now format with new
features and fresh ideas that con­
tinues the oldest ongoing elec­
tronics magazine publishing house.
And we are something like a scant
eight years away from hardware that
can surpass the human brain in logic
and analysis cepabilities. ,

Right now is certainly the great­
est time ever to be getting into hard­
ware hacking in a very big way.

Electronic halftones
I've recently been playing around

with the new LaserWriter G and am
very impressed yvith its new ability
to print medium- to high-quality pho­
to halftones. So , I thought we might
review what is involved in the laser
printing of photos in general , and
see just why Apple's neat
PhotoGrade process seems to beat
out brute-force methods-and how
we can do even better.

NEED HELP?

Phone or write your Hardware
Hacker questions directly to:

Don Lancaster
Synergetics
Box 809
Thatcher, AZ 85552
(602) 428-4073

Many of those previous-genera­
tion laser printers were 300-DPI de­
vices, capable of placing or not
placing 300 whole dots per inch uni­
formly along anyone selected laser
scan line. That translates to 90,000
dots per square inch, or a tad over 8
million dots on a standard page. If a
dot is only black or white, it can
usually be represented on the page
bitmap or in your frame device as a
single bit. Thus, around a megabyte
worth of memory must be reserved
for your full-page bitmap at 300-DPI
resolution .

The obvious big dilemma in rais­
ing your laser-printer resolution is
this : As you go from 300 DPI to
1200 DPI, you could end up requir­
ing sixteen times the memory! And
your page makeup times could end
up sixteen times as long! Yet
"more" resolution is perceived to
be a big user need. Or is it?

Actually, laser-printing resolution
is pretty near as highly overrated as
Peterbilt trucks or teenage sex. But
that's another story for another
time. I strongly feel that higher reso­
lution is not worth losing genuine
Adobe Level II PostScript, duplex
printing options, low per-page print­
ing costs, mainstream technology,
good third-party supply sources, lo­
cal hard-disk support, or any sleep.

A poorly scanned photo (or one
that's not properly histogram equal­
ized) wil l end up looking even worse
on the premium machines. ~

One zero-cost way to increase en
your printer's resolution when you 'd ~
like "camera ready" art for conven-

(Q
tional printing: Just work oversize ~

and then photoreduce. Most of my m
Hardware Hacker figures are CDa
printed at 133 percent normal size a
and are then reduced here for an ~.

C/)

effective resolution of a scant 400 z
DPI. Yet I feel they look as good as ~
most of the other technical figures.

An easy way of making a 300-DPI 85



FIG.1-A LASER PRINTER can fake a halftone by grouping dots into a larger "cell." In
this example, a 3 x 3 pixel array forms a cell that can have ten gray levels, including
black and white. On a 300-DPI printer, this would form a "100 line, 0 degree" halftone
screen.
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cepts and stores a few of the scan
lines on their final way out to the
laser scanner. By analyzing a matrix
formed from the nearby dots on ear­
lier and later lines, certain dot posi­
tions are delayed by one-half a dot ,
following a smoothing algorithm .
The result is a really big improve­
ment in most typography and some
graphics, especially for reproducing
slanted lines.

Despite all the hype , the circuitry
involved is simple and cheap. And it
can end up totally independent of
the imaging model or language in
use.

But plain old smoothing can't help
halftone photos, and it may even

printer look better is to do a plain old
smoothing job. That concept was
pioneered by Hewlett-Packard as
Resolution Enhancement Tech­
nology.

Apple (and many also-rans) have
copied this idea. On the LaserWi"iter
G, Apple calls it FinePrint.

The smooth ing is .done by a
custom integrated circuit that inter-
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• •••
t ~

r -r,
'\"

>olJ
':J-

106 SPI, 45 degrees 100 SPI, 0 degrees 95 SPi, 18 degrees 83 SPI, 33 degrees
9 grays 10 grays 11 grays 14 grays

II 1111
HARDWARE HACKER STUFF

Hardware Hacker Reprints II or iii 24.50
Midnight Engineering Reprints 16.50
Incredible Secret Money Machine 18.50
CMOS Cookbook 24.50
TTL Cookbook 24.50
Active Filter Cookbook 19.50
Micro Cookbook voi I or II 19.50
Lancaster Classics Library 119.50
AppleWrlter Cookbook 19.50

uz

60 SPI, 0 degrees 60 SPI, 37 degrees 59 SPI, 15 degrees 56 SPI, 23 degrees
26 grays 26 grays 27 grays 30 grays

75 SPI, 0 degrees 73 SPi, 14 degrees 71 SPI, 45 degrees 67 SPI, 27 degrees
17 grays 18 grays 19 grays 21 grays

53 SPI, 45 degrees 50 SPI, 31 degrees 50 SPI, 0 degrees 49 SPI, 10 degrees
33 grays 35 grays 37 grays 39 grays

•••

FIG. 2-THE AVAILABLE SPOT PATIERNS for a typical 300-DPI PostScript printer.
Note that these are the ONLY dense patterns available. You'll get one of these re­
gardless of what you ask for. Note the perfect tiling.

BOOK-aN-DEMAND STUFF
Book-on-demand resource kit 39.50
GEnie PSRT sampler (lie/Mac/PC) 39.50

FREE VOICE HELPLINE VISA/MC

POSTSCRIPT STUFF
Ask The Guru Reprints i, II or III 24.50
LaserWrlter Secrets (lie/Mac/PC) 29.50
PostScript Show & Tell 39.50
Intro to PostScript VHS Video 39.50
PostScript Beginner Stuff 39.50
PostScript Cookbook (Adobe) 16.50
PostScript Ref. Manual II (Adobe) 28.50
PostScript Program Design (Adobe) 22.50
Type I Font Format (Adobe) 15.50
LaserWriter Reference (Apple) 19.50
Real World Postscript (Roth) 22.50
PostScript Visual Approach (Smith) 22.50
Thinking In PostScript (Reid) 22.50
Undst PS Pgrmmg (Holtzgang) 29.50
The Whole Works (all PostScript) 349.50

CIRCLE 338 ON FREE INFORMATIONCARD86



Name _

Address _

trast, but a number slightly over 256
gray levels is possible. But, be­
cause of the stupendous costs of
exceeding 256 grays, most experts
agree that eight bits of gray scale
resolution is enough even for pre­
mium images . Television some­
times' might get by with as few as six
bits, good for a mere 64 gray levels.

The obvious next question is
"How good can our halftones image
at an unenhanced resolution of 300
DPI?" Ignoring the obvious answer
of "Not good enough," we'll then
go on to ask "What can we do about
it?"

PostScript to the rescue
I have found that the PostScript

general-purpose computer -Ian­
guage has some really great ap­
proaches to electronic halftones .
Those involve their setscreen and
image operators, among many
others . PostScript uses some imag­
ing tiles that determine the screen
angles and frequencies . Since
these screen tiles must all abut

An amazing fact: you can
do more than four out of five
VCR repairs with ordinary
tools and basic fix-it proce­
dures. Our home study pro­
gram shows you how.

Learn all of the systems,
mechanisms, and parts of
almost all brands of VCRs.
With no expensive instru­
ments. No complicated elec­
tronics. No fancy workshop.
The step -by-step texts and
close personal attention from your instructor make learning easy.

Texts, course materials, and tool kit are sent to your
home. Graduate ready to make up to $50.00 or more
per hour in your own spare-time or full-time business.

Send today lor your Iree career
booklet. Or call 800·223·4542
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City State Zip ~.

The School 01 VCR Repair I ~
2245 Perimeter Park, Dept. VK342Atlanta, Georgia 30341 IL ~~

CIRCLE 181 ON FREE INFORMATION CARD

~-------------------,NO COMPLICATED ELECTRONICS, NO EXPENSIVE INSTRUMENTS:

Home study course shows you how
to make good money in VCR repair.

Several methods can be used to
fake halftone screens on laser
printers. One method is to group all
the possible laser dot positions into
larger spots that I'll call a cell. Figure
1 shows you how a 300-DPI printer
can use nine dots to make cells of
100 spots per inch. This particular
cell has a screen angle of zero. As
you can see, there are ten possible
gray levels here, including black and
white.

We can immediately see that we
could use 36 dots to form 50-spot­
per-inch cells . And those cells
would give us 37 possible grays.
Clear ly,we havea tradeoff between
the number of cells per inch and the
number of available grays . Use too
few cells per inch, and you'll end up
with the "Sunday Funnies" effect
with very grainy dots . Use too few
grays , and you will solarize with ob­
vious (and often objectionab le)
steps between each possible gray
level.

The gray-level resolution of your
eye depends on context and con-

rt. Let's look further at. ..

Ie halftone process
There is only one method to print
mething that is truly gray on the
ge. And that is to use gray ink.
ld each different shade of true
ay will need a different gray ink
Id another pass through the print­
J press. Since this is clearly not
iod. printers have long used a
llftone process instead.
The halftone process consists of
'inting lots of different-sized black
ots very near to each other. The
ots are carefully spaced to be less
Ian the eye's angular resolution .
istead of seeing the individual
ots, your eye averages out the
lack dots and the white back­
round and perceives an average
ray level. The higher the ratio of
{hite to black. the lighter the gray,
md vice versa. Let's try it out. Look
It a gray portion of any black and
vhite photograph or tint box in this
nagazine. While it looks gray with
he naked eye, under a magnifying
jlass you'll see all the little dots that
llake up the halftone. The dots are
311 black.

To print any photograph, a special
screen is used on the litho camera
to convert gray values into collec­
tions of black dots of varying size.

Traditional printers will spec their
screen size as the number of half­
tone spots per inch. Some popular
ones include 85 spots per inch for
tabloid news and the 120 spots per
inch for most magazines of Elec­
tronics Now quality.

Even higher spot densities are
used on premium magazines. But
they require special inks , coated pa­
pers, and extreme attention to de­
tail. Note that even the highest spot
densities used are nowhere near
300 spots per inch!

A second halftone parameter is
called the screen angle . It turns out
that the human eye is very good at
picking out horizontal and vertical
lines, but rather poor on resolving
diagonals. Since the halftone pro­
cess introduces visual artifacts, it is
often best to set your black-and­
white screens on a 45-degree an­
gie . In color printing, the halftone
screen angles become even more
critical if they are to eliminate objec­
tionable Moire patterns.
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Screen angle in degrees

FIG.3-THE TOPSECRET GRAYMAP for a 300-DPI PostScript printer. Most users and
most application packages insist on using the seventeenth most putrid of the avail­
able grays. The best graphics gray is 106 DPI at 45 degrees .

era-ready art, and the 135-line, 2
degree " india ink wash" gray. TI
latter gives you only six gray leve
and requires a careful selection
toner and paper. But the results a
stunning .

One way to do a best PostScri
gray is to enter these keystrokes c

PostScript commands...
106 45 dup mul exch dup mul
add 1.0 exch sub setscreen

The first number is your cell fr
quency; the second is your angl
The details of where and how yc
enter these code lines depend c
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they need "more" resolut ion. When
in fact, their grays can all get in­
stantly and dramatically improved
by using a few dozen keystrokes!

Ferinstance, the best PostScript
300 DPI halftone screen for typica l
graphics is a 106 DPI, 45-degree
one which gives you abso lute ly
beautiful grays. Sadly,you'll only get
ten of those grays , but the lightest
ones are very good for graphics .

Two other quite useful 300 DPI
secret PostScript grays of interest
are the 85-line and 35-degree " re­
progray" useful for oversize cam-

or write to:
5.JD VIDEO LEARNING CENTER

4031 Palos Verdes Drive South
Rancho Palos Verdes, CA 90274

GREAT MONEY IN
VCR REPAIR

Start your own highly profitable
cash business from your home!

CAlL TOLL FREE: 24 HAS. 7 DAYS

1-800-824-7 761. ext. V16

each other perfectly and still must
obey integer (whole numbers only)
math, there are very definite limits
to which 300-DPI tiles are and are
not possible. If you ask for some
halftone cell angle or frequency that
is simply not physica lly possible,
PostScript wi ll substitute the near­
est handy one.

Figure 2 shows you the available
denser half tone cells as used on
most popular 300-DPI PostScript
printers. Figure 3 shows you the
secret gray map for all of the "hid ­
den" PostScript grays.

Typical PostScript users and
most applications packages blindly
insist on using the seventeen th
most putrid PostScript gray avail­
able . While this is often incorrectly
called a 60-DPI screen, its effective
resolution is only 53 dota per inch.
There are 33 grays with this default
screen.

That sort of explains the "Sunday
Funnies" effect of most poorly done
PostScript screens . And one of the
biggest reasons why ' people feel
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++ Earn up to $1,000 Per week ++
Start your own VCR repair business with
video home study course

+ Big Money Making Opportunity +
Millions of VCR 's are sold each year. There
is a serious shortage of trained VCR
technicians. Leam to service and repair the
most pop ular appliance in America. No
complicated electro nics. No expensive
instrumen ts. No fancy workshop
LEARN VCR REPAIR with easy step-by­
step video instruction. Video training
allows you to learn faster with
higher retention.

o v e R Repair Technician
D Com puter Repair Technician

o Electronic Security Technician
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IGITAL VIDEO STABILIZER
ELIMINATESALL VIDEOCOPYGUARDS

old 300 DPI
pixel size

(100 oPt, 0 degree halftone cell shown)

:IG. 4-BOTH QMS AND IBM /LEXMARK chose the "brute force" 60o-DPI method to
mprove their PostScript photo halftones. The original10o-DPI spots allowed 10 gray
evels; the new ones allow 37. There is a 4 x speed and 4 x memory penalty for the
nodest (but certainly welcome) improvement.

FEATURES

• Easyto use and a
snap to install

• State-of-the-art
Microchip technol-

•~86% automatic
• Compatible to all

t<Yses of VCRs and

• The best and most
excitin9 Video Sta­
bilizer In the
market

• Ught weight (8
ounces)and com­
pact (1x3.5x5')

• Usesa standard9
Volt battery ( last 1­
2yearsl

• FastUPSdelivery
• /JJr shipping avail­

able
• UNCONDITIONAL

30 day money
back guarantee

• 1yearwarranty

(Dealers Welcome)
FREE20P Catalog

Whilewatching rent­
al movies, you will
notice annoying pe­
riodic color darken­
ing, color shift,
unwanted lines
flashing or jagged
edges. Tliis is
caused by the copy
protection jamming
signals embeddea
in the video tape,
such as Macrovislon
copy protection. THE
DIGITAL VIDEO STABI·
UZER: RXJI COMPlETELY
ELIMINATES ALL copy
PROTECTIONSAND JAM.
"lING SIGNALS AND
BRINGS YOU CRYSTAL
CUEARPICTURES.

WARNING
THE DIGITAL VIDEO STA·
BIUZER IS INTENDEDFOR
PRIVATE HOME USE
ONLY . IT IS NOT IN­
TENDED TO COPY RENT·
AL MOVIES OR
COPYRIGHTED VIDEO
TAPES THAT MAY CON­
STITUTE COPYRIGHT IN·
FRiNGEMENT.

To Order: $59.95 ea +$4 for p & h
Visa,M/C, COD Mon-Fri: 9-8 EST

1-800-445-9285
ZENTEK CORP. DEPT. CRE9
3670-12WEST OCEANSIDERD. OCEANSIDE, NY 11572

CIRCLE 182 ON FREE INFORMATION CARD• ••,
:;H0lV.YQU C#lli-.Save Money on:'
' .- ".Cable-Rentaf:Fees· · '.- .::::
...................- : .•..........................; :.; ; :.:.;.:.: '

Bullet Proof

1
4-bit D/A converter

t
I I II

One-ot-sixteen dot size output to laser scanner

(100 DPI , 0 degree halftone cells shown)
------

FIG. 5-THE APPLE LASERWRITER G remains at 300 DPI, but it uses four bitmap
memory planes that allow one of sixteen pixel dot sizes. That permits 144 gray levels at
100 DPI for good- to better-grade photo halftones. Or 128 gray levels at the more
popular 106 DPI and 45 degree screen.
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Date: _
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No Florida Sales!

1 Unit S+
IlESI:Super Tri-BiAu""
Var. Gain Adjustment $119.95..$85
Jerrold SuperTri-Bi _ $109.95..$79
ScientifIC Atlanta $109._ $79
Pioneer ._._....._........ $109._ ...$79
Panason icTZPCl4S $99.95 .$79
Starpte Converter _ $95 $69
DigitalVideo Stabilizer.SS9.95 $29
W",,1essVideo Sender..SS9.95 S49.95

30 Day Money Back Guarantee
FREE 20 page Catalog

Visa , MJC, COD or send money order to:
U.S. Cable 1V Inc. Dept. KRE9

4100 N. Powerllne Rd., Bldg. F-4
Pompano Beach, FL 33073

1-800-772-6244
For Our Record

I, the undenigned, do bereby declare under penalty of perjury
that all producu purcbased, nowand in the future, willonly be
used on Cable1V l)'ltenlJ with properauthorization rrom
localomcia1lor cablecompany01l-':ia1l in aocordancewith all
applicablefederaland Ilate!awl. FEDERALAND VARKXJS
sTATE LAWS PROVIDE FOR SUBSTANTIALCRIMINAL
AND CML PENALTlES FOR UNAUTHORIZED USE.

' 1' bitmap'2 ' bitmap

only a few dozen simple keystrokes
for their activation. And our halftone
photo quality, when given any prop­
erly image processed input, doesn't
miss by that much.

So we can potentially add only a
little to 300 DPI and gain enor­
mously on halftone photo quality.
Both QMS and IBM/Lexmark
picked the brute force method . As
Fig. 4 shows us, they switched to a
600-DPI double resolution and then
swallowed the 4:1 speed and mem­
ory penalties. At 100 cells per inch,
you now have 37 gray levels. Or 50
gray levels at an 85-cells-per-inch

' 4' bitmap' 8' bitmap

your PostScript programming style
or the applications package you
have. Call me if you need any further
help on this.

No, none of those screens can
give you any high-quality halftone
photos . But the 75-line screen can
give you a recognizable "auto shop­
per" quality photograph. Especially
if the scanned image has been prop­
erly histogram-equalized.

Three key points : The halftone
dots used in everyday printing are
much coarser than 300 DPI. Some
excellent graphic PostScript grays
are availableat 300 DP!. They need



Texas Instruments
PO Box 809066
Dallas, TX 75380
(800) 336-5236
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Spread Spectrum Scene
PO Box 2199
EI Granada, CA 94018
(510) 278-3157
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Vox Humania Press
150 Locust Street
Macungie, PA 18062
(215) 966-2200
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Can we do better?
I think we can. At least in theory.

For any 100-spot-per-inch tile at
plain old 300 DPI, we are using nine
bits to call out only 10 different spot
values . Since nine bits could repre­
sent 512 different state values , the
memory use efficiency is a tad un-

OMS
PO Box 81250
Mobile, AL 36689
(205) 633-4300
CIRCLE 326 ON FREE INFORMATION CARD

custom-designed LSI chips. And
while you retain the same 4 x mem­
ory penalty as a brute force 600 x
600, you 'll get four times the effec­
tive resolution!

The result? Good to better photo
halftones out of any plain old 300­
DPI laser-printer engine. Especially
with premium toner and properly
sca nned image processing . The
PhotoGrade is also upgradable on
older NT and NTX printers with a
simple plug-in board.

Old Colony Audio
PO Box 243
Peterborough, NH 03458
(603) 924-6371
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Navtech Information Service
2775 South Quincy St #610
Arlington, VA 22206
(800) NAV-0885
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Musty Manuals
645 Wheeling Road
Wheeling, IL 60090
(708) 634-6467
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Magazine of Service Management
PO Box 12901
Overland Park, KS 66282
(913) 341-1300
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IBM/Lexmark
1221 Alverser Drive
Midlothian, VA 23113
(800) 438-2468
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Keyboard Systems
3637 East 7800 South
Salt Lake City, UT 84121
(801) 943-7888
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Hewlett-Packard Company
PO Box 10301
Palo Alto, CA 94303
(415) 857-1501
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density. That could make the dif­
ference between lousy and not half
bad photo halftones . Espec ially
given a proper digital image pro­
cessing .

Apple has chosen the more ele­
gant PhotoGrade method shown in
Fig. 5. They remained at 300 DPI,
but added three extra bitmap mem­
ory planes for a total of four. Then
they modu lated their laser dot size
to one of sixteen values . You now
can have sixteen times as many po­
tentia l gray levels as you did at 300
DPI with only a single memory
plane. At 106 DP!, you now have a
much better 129 gray levels avail­
able. That is equal to a brute force
resolution of 1200 DPI!

There is only a negligible speed
penalty, since all four memory
planes are written in paralle l by

Apple Computer
20525 Mariani Avenue
Cupertino, CA 95014
(408) 996-1010
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Fistell's Microelectronics
7023 East Colfax
Denver, CO 80220
(303) 393-6000
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Addison-Wesley
Jacob Way
Reading, MA 01867
(617) 944-3700
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Getting your FCC Amateur Radio U­
cense is easier than ever before
(NO-CODE requirement - see R.E.
April 91 issue, pages 27-28). SCj is
an 80-page per issue HAM RADIO
magazine that coversAl.l, the spe­
cialized modes. Modes like HAM-TV,
Radioteletype, Satellites, WXFAX
and Computer DataTransmissions.
Current issue - just $3.75 ppd.

Annual Subscriptions (6 issues):
$20 USA $25Canada/Mexico

$30Foreign (Surface)

The SPEC-COM Journal
P.O. Box 1002,

Dubuque, IA 52004-1002
(319) 557-8791
SSS (319) 582-3235

WITH A NEW SUBSCRIPTION TO:
THE SPEC-COM JOURNAL!

ADVANCE YOUR
ELECTRONIC
INTERESTS

Learn athome inspare lime.
Noprevious 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! GUARANT E ED PASS-You get your
FCC License or money refunded. Send for
FREE fac ts now. MAll COUPON TODAYIr----------------------,
I commdnD PRODUCTiOnS I
I FCC LICENSE TRAINING, Dept. 90 I
I P.O. Box 2824, San Francisco, CA 94126 :
: Please rush FREE details immediately! I

I O~ I
I ADDRESS I
I CITY STATE_ _ ZIP __ IL J
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signTech International
~1 Fullerton Road
ringfield, VA 22153
)3) 866-2000
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lcyclopedia of Associations
5 Penobscot Building
itroft, MI 48226
13) 961-2242
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Enie
11 North Washington Street
ackville, MD 20850
,00) 638-9636
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lventor-Entrepreneur Network
383 Plymouth Road
nn Arbor, MI48105
313) 663-8000
:IRCLE 333 ON FREE INFORMATION CARD

8icro-Mint
Park Street, Suite 20

ernon, CT 06066
203) 875-2751
CIRCLE 334 ON FREE INFORMATION CARD

bits can y ie ld u s up to
68 ,719,476,736 different sta tes,
our memory use eff iciency is essen­
tially zero! Thus, virtually all of that
App le PhotoGrade memory bitmap
is totally wasted!

Instead, let's go back to, say. 100
spots per inch at a plain old 300 DPI.
Once in the center of every desired
halftone spot, put out a single laser
dot having 512 possible size values.
Presto . A mind-blowing tota l of 512
grays at 100 DPI; Or a perfect 256
grays up at the usual 106 DPII This
is for photo halftone dots only; you
wou ld still be able to do special
screens and weird spot functions
the old way. Patterns, too.

For us to make full use of what
seems theoretical ly designable , you
would need some special autornatic
mode sensing for the halftone
areas. And a diamond-shaped laser
beam whose diameter co uld be
controlled over a 25-decibel or 16:1
range . Down from a maximum
slightly under th ree times larger
than is now used. None of those

needs seems a really big deal.
Thus, it sho uld be theoretically

poss ibl e t o build a 300 -DPI
PostScript laser printer w ith out ­
standing photo halftones . A 1697­
DPI equivalent. At zero speed or
memory penalties. Hmmmm...

I have posted lots of halftone and
secret gray study examples to
GEnie PSRT, especially my files
129, 141 , 144, 179, 180. 231. and
239. I've also uploaded some high­
quality images that you can play
with , either ins ide or o utside
PostScript. In particular, check out
LENA.PS, MANDRILL.PS, and my
enhanced LENAHIST.PS.

Marketing your products
I was pleasantly surprised to find

that the leading invention market ing
firms are now publishing their track
records-up front in their initial mail­
ings. One of the oldest and largest
discloses: Of the ideas submitted
and contracted, the odds of gett ing
a royalty license are 100:1 against,

continued on page 93

TOLL FREE 1-800-526-9825
FAX ORDERS: 1·813·936·3750

..

Our New and Highly Effective Advanced-Place­
ment Program for experienced Electronic Tech­
nicians grants credit for previous Schooling and
Professional Experience. and can greatly re­
duce the lime required to complete Program and
reach graduation. No residence schooling re­
quired for qualified Electr onic Technicians.
Through this Special Program you can puli all of
the loose ends of your electronics background
togeth er and earn your B.S.E.E. Degree. Up­
grade your status and pay to the Engineering
Level. Advance Rapidly ! Many finish in 12
months or less. Students and graduates in all 50
States and throughout the World. Established
Over 40 Years! Write for free Descriptive lit­
erature.

\ f(~
B.S.E.E. \ ~
DEGREE

THROUGH HOME STUDY

~IE 4251 CYPRESS DRIVE
~ E JACKSON, MISSISSIPPI 39212

COOK'S INSTITUTE·
OF ELECTRONICS ENGINEERING
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P.O. Box 06017
Ft. Myers, FL 33906

(813) 936·2397

• Commercial Two-Way
.• MicroProcessors
• Amateur/Experimental
• Scanners/Monitors/Pagers
• Satellite-Telemetry
• Plus custom applications

EXPEDITED ORDER SERVICEl
FOR FREE CATALOG,

CALL OR WRITE:

..... JANCRYSTALS
l V1s.a.=
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Whole Earth Review
27 Gate Five Road
Sausalito, CA 94965
(415) 332-1716
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idnight Engineering
111 E Drake Road Suite 7041
=t Collins, CO 80525
(303) 491-9092
CIRCLE 335 ON FREE INFORMATION CARD

Synergetics Consultants Net­
work
Box 809
Thatcher, AZ 85552
(602) 428-4073
CIRCLE 338 ON FREE INFORMATION CARD

Redmond Cable
17371-A1 NE 67th Court
Redmond, WA 98052
(206) 882-2009
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PAlA Electronics
3200 Teakwood Lane
Edmond, OK 73013
(405) 340-6300
CIRCLE 336 ON FREE INFORMATION CARD

der two percent. Wowie gee!
The Pho toGrade d oes

ridiculously worse . Here we are ask­
ing 36 bits to call out a mere 144
different gray levels. Since thirty-six
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A re we lost in a forest of new
audio formats? Is there a fu­
ture for OAT, DCC, and the

mini disc-not to ment ion record­
able CD's?

I have always considered myself
relatively immune to the effects of
"Future Shock." As you may recall,
the dreaded FS Syndrome de­
scribes the disturbed and disori­
ented behavior of those suffering
input overload brought on by too
many life changes happening too
fast.

Students of sociology are aware
that the organization of any society
roughly reflects the way that the
peop le in it make their living. And
the kind of work that people do, in
turn, derives from the technological
level of the society. Since tech­
nology is cumulative , it follows that
change, for better or worse, is inev­
itable . (I could cite historical data for
all this , but for the sake of argu­
ment, just take my word for it). It has
been suggested in other contexts
that the way to deal with the inevita­
ble is to relax and, if possible, enjoy
it. But for many audiophiles, their
fun is threatened by the proliferation
and confusion of many competing
formats .

All this is by way of a psycho­
historical introduction to the pres­
ent state of home audio electronics .
In past articles I've looked at the
question of new formats and exam­
ined the factors that make them into
hits or misses . As I see it. the major­
ity of audio consumers are most in­
terested in a format's convenience
and only secondarily in its fidel ity.
Although I certainly don't discount
the very low distortion and noise­
free qualities of the CD format. its '
obvious attractions-for the aver­
age consumer-mostly reside in its
durability and convenient handling.
My evidence for all this is the fact

AUDIO UPDATE
Format future shock

that several years ago the compact.
convenient-to-use , and relatively
rugged prerecorded cassette start ­
ed to outsell LP's despite the LP's
superior sound quality and lower
price. For the same reasons, the
latest figures show that CD's are
now outselling cassettes in dollar
volume. Next year's figures will
probably show superior sales in ab­
solute numbers as well.

What does all this tell us about
the relatively sudden proliferation of
new audio formats-and consumer
reactions to them in the past several
years? Are the Japanese (and
others) engaging in a strange rite of
mutual commercial throat-cutting?
For example, no sooner did the CD
format establish itself than digital
audio tape (OAT) was introduced .
Although the two formats were not
really competitors any more than
LP's and open-reel tapes were, con­
sumer confus ion was rampant. And
consumers stayed away from the
OAT format in droves!

Then, in 1986, the word was out
that various companies were work­
ing on a recordable CD . About four
years ago one company held a
press conference during which it
was claimed that their digital record­
er/player would be on the market in
about two years-and would cost
less than $500! It didn't happen
then, but recently Carver and Philips
announced the imminent release of
a new breed of compact-disc re­
corders . A clue to the target market
for the machine is given in the Car­
ver press release: "Professional
user net price of the PDR-10 is un­
der $8,000." In truth, I don 't have a
feel for the professional in the re­
cording industry, but audio consum­
ers are not likely to be waiting in line
to invest so heavily in an unproven
product with (for them) somehwat
obscure advantages.

LARRY KLEIN

Planned obsolescence?
Over the years, I've occasionall

defended the hi-f industry aqains
the recurrent charge of engaging i
"planned obsolescence." The cor
version from 78's to LP's, tubes t
transistors, mono FM and record
to stereo all struck me as wort!
while advances in the audio ar
rather than nefarious plots to se
new products . With today's ted
nologies I'm not so sure.

Is Japan so filled with tech
nologically obsessed marketer
that they compulsively create nev
audio formats oblivious to consum
er needs and reactions? Is thei
guiding philosophy something lil«
the classic advertising agency ap
proach, " Let's run it up the flagpoll
and see if anyone salutes."? If sc
it's an expensive and frequently self
defeatirig way to run an industry.

Several years ago, the consume:
electronics trade publication Twicl
ran an interview with Hiroki Shimizu
general manager of JVC's Persona
Audio Products Division . Mr
Shimizu's comments were so star
tlingly different from the usual self
serving presentations heard at new
product press conferences tha
they are worth quoting. Shimizu was
troubled by what he called the eth
ical CD aspects of today's prolifera
tion of formats . He suggested tha
the industry was coming out wit]
too many products too fast withou
considering the interest-or bes
interests-of the consumer. DAl
technology, according to Mr
Shimizu, came too fast and the ap
plication came later; as a result the
market has not taken off. The ap
plication should come first, he said
In his view the most important thin~

is how the new product will fit intc
the market.

Other voices of discontent are
heard in the land. A writer in ThE
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and the odds of any positive cash
flow that exceed costs are 600:1
against!

Those figures sound about right
to me. Sometimes I've done almost
that well on my own. And some­
times not. Selling an idea is a real
rough row to hoe . One that could
become a near impossibility if you
are not a fully trained and well expe­
rienced insider know ledgeable
about what is going on in trade jour­
nals, politics , economics , and the
tech literature of the target field.

An invent ion-market ing firm is
just a hired gun, similar to an ad
agency or a resume-typing service.
You pay them fo r their t ime and
effort for such serv ices as patent
searches , listings in product news­
letters, and part icipation in inven­
tion fairs-cash up front.

As we 've seen a number of times
in the past , the core problem lies in
the absurd mythology surrounding
today 's patent system. Very simply,
patents have litt le or noth ing at all to
do with the selling or marketing of
an idea. For most individuals and
most small -scale techn ical sta r­
tups , any involvement whatsoever
with the patent system is virtually
certain to end up as a net loss of
time, energy. money. and sanity.

Just about all hackers will tend to
gross ly overvalue a new idea . At
one time way back in the golden age
of inventing, ideas were occasion­
ally worth as much as a dime a doz­
en. Today, they are worth less than
ten cents a bale in ten-bale lots .
Ideas gain value only when you can
clearly demonstrate your end users
actually qettinq off on them. And
then only when those ideas are
already in some saleable , competi­
tive, promotable, and distribu table
form .

The key sec ret to selling an idea
is very simple: The buyer must
come to you. For our special re­
source sidebar this month , I have
gathered together some ideas that
can help you to profit from you r
ideas.

Two essential magazines are that
M idnigh t Enginee rin g and th e

continued on page 108
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HARDWARE HACKER

Future formats
Do I have any advice to offer

those seeking to keep their heads
above water in the flood of new au­
dio products? For one thing , read
the articles extolling the virtues of
this or that new format w ith a critical
eye . Remember that most writers
and editors believe that readers are
automatically turned on by the New!
Experience has shown, however,
that large numbe rs of excited words
devoted to the advent of a new au­
dio format don 't reliably predict its
success.

Given the snowballing of tech­
nology, it 's hard to make predic­
t io ns, but ce rta in developments
seem inevitable. In a science-fiction
story Iwrote in 1977, I predicted that
the turn of the century would see a
fiber-optic cable that linked most
homes in Ame rica. Among its many
services would be the ability to call
up any musical composition, pop or
classical, from the world's recorded
library. Separate musical software
as such would be obsolete , as
would , of course, the players that
deliver it. I think such a development
is inevitable, and it would finally put
an end to all the fo rma t she­
nanigans. Or would it? R·E

PHILIPS' DCC900will be one of the fi rst Digital
Compact Cassette decks on the market.

New York Times suggested that the
proliferation of compet ing formats
is pa rt of a conspiracy involving
Sony (CBS Records ), Matsushita
(MeA Records) , and Philips to
somehow protect their record-com­
pany royalties from the predations
of rabid home recordists. (If the re­
cord ing machines don't sell be­
cause of consumer confusion , they
won 't be used to copy copyrighted
rnatertal .) However, it seems im­
probable to me that the music and
audio-product divisions of a compa­
ny would play those sort of internal
games with so much cash and pres­
tige on the line.



VFX
continued [rom page 52

digital signal processing. Th(
four applications programmer
into the VFX board are just foui
out of many possible appltca
tions. The VFX processor hard
w are i s cap a b le of b e i n j
reprogrammed to perform other
functions as well. Some of the
possibilities are speech recogni·
tion, active noise cancellation.
voice compression/recording,
and a spectrum-shifting hear
ing aid.

For example , the VFX pro­
cessor could easily recognize
the numbers from 0 to 9 and
display them on the LED Indica­
tor. That requires that the
speech be converted into the fre­
quency domain and the spectral
peaks of the sound be compared
with pre-stored templates. The
closest matching sound is se­
lected and displayed on the
LED. The processor could then
generate the DTMF signals for
that number to make a voice­
activated telephone dialer.

A voice compressor/recorder
converts an audio input into the
frequency domain, picks out
the most prominent spectral en­
ergies, and s tores them in data
memory as frequency and am­
plitude. The technique can re­
duce the amount of data that
must be stored compared to
that from conventional digitiz­
ing processes from 6.5K words
per second to 650 to 300 words
per second. The VFX board with
8K words can record approxt­
mately 12 to 25 seconds of com­
pressed speech.

Active noise cancellation is
being developed for applica­
tions ranging from muffling the
sound of automobile engines
and industrial machines to
eli m inatin g the background
hissing noise in fighter-aircraft
intercom-system headphones.
Similar applications for the VFX
board are being developed. Let
us know if you have any other
applications you would like pro­
grammed into the VFX pro­
cessor. If you are interested in
p rogramming your own ap­
plications, look into the EZ-LAB
system sold by Analog Devices
that has been referenced in this
article. It is an affordable way to
implement s mall- to medium­
sized algcrtthms.. R-E

DC
POWER

Where to go from here
The VFX processor is intend­

ed to demonstrate in, an enjoy­
able way, the capabilities of

and pressing the reset button.
The test mode indiVidually tests
the system RAM, the CODEC ,
and the LED display.

In the test mode the external
SRAM is constantly written to
and read, and the number of er­
rors are displayed on the LED. If
the LED display is blank and all
the power supplies are normal,
there is something wrong with
the LED or the driver. If the LED
has a number other than zero,
there might be a problem with
the SRAM.

The CODEC data is received
and immediately retransmitted,
so the microphone input is
echoed back the headphones. If
there is no output or if the out­
put doesn't sound like the in­
put, there is a problem. If there
are no other fault indications
and the microphone and speak­
er are working, there might be a
problem with the CODEC. If
nothing happens and th e power
supplies are normal, there
might be a problem with th e
digital signal processing chip or
the EPROM.

FIG. 9-THE VFX PROTOTYPE. Carefully check the board for solder splashes and
bridging before applying power.

button and the LED display
should count fast enough so
that all the segments (an "8")
appear dimly lit.

Remove power from the board
and install the two RAM's (IC8
and IC9). Apply power to the
board. The LED should again
display "6." Press the SHIFT

button and the LED should dis­
play "0. " If any RAM errors oc­
cur, they will cause the LED
display to increment.

Next install IC3 and IC5. Con­
nect your speaker or head­
phones to J2 and reapply power.
Press the SHIFT button twice and
a tone should be heard in the
headphones or speaker. Install
IC4 and connect a microphone
to J3. Apply power and press the
SHIFT button three times. Then
speak into the microphone and
your voice should be heard
through the headphones. Ad­
just potentiometers R50 and
R40 for minimum distortion.
Now that your VFX board is
working, you can change the
DIP switches according to 'Iable
I for the other three effects.

As mentioned before, there is
a test mode that can help trou­
bleshoot the VFXprocessor. It is
activated by setting the DIP
switches as shown in Table 194



DRAWING BOARD
Video scrambling.

ROBERT GROSSBLATT
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two are directly related as shown on
the Y axis of Fig. 2.

The bottom line of the picture is 0
IREunits which is about 0.3 volts up
the IRE scale. That point is impor­
tant because it's both the defined
level for black video (no picture on
the screen) and the upper limit for
any control signals. (There's a slight
ambiguity here when you examine
the colorburst but we'll get to that
later) For the moment, we can con­
sider everything above 0.3 volts as
picture and everything below that as
non-picture.
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FIG. 2-THE CONTROL AREA. The NTSC video standard says that the signal can
range from 0 to 1 volt peak-to-peak.

like to talk about "units of video"
rather than voltage for the same rea­
son that audio people like to talk
about decibels rather than voltage.

When the NTSC video standard
was established, the two most
basic decisions made were that it
would range from 0 to 1volt peak-to­
peak, and that one voltage range
would be reserved for picture and
one would be reserved for control.
As we go through our discussion on
scrambled video. I'll talk sometimes
about video in terms of IRE units
and other times about voltage. The
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FIG.1-TYPICAL LINE OF VIDEO.Most of the line is devoted to the picture area, but it's
the control area that we're interested in.

Looking at a line of video on an
oscilloscope or waveform
monitor can be a real eye

pener. As we discuss the various
rctors involved in video scram­
ling. you'll need a good under­
tanding of video to follow along.
ou'll also need some equipment to
iew the waveform, other than on a
V set. For a good background on
ideo. get your hands on the series
If Drawing Board columns I did on
'ideo from January to November
990. You'll probably be able to find
hem in your library if you don't have
he back issues.

The starting point for any would­
oe unscrambler (hereinafter re­
rerred to as "us") is that scramblers
:hereinafter referred to as "them")
start out with a signal that's exactly
the one we want to wind up with.
Video originates in the clear, gets
messed up one way or another by
them. and is sent to us. Our job is
simply to undo what they've spent a
lot of money doing.

You don't have to be a rocket sci­
entist to ,mess up video-that is
true both aesthetically and scien­
tifically. The hard part is to do it in
such a way that you can put it back
together again. This means that
there has to be a rigorous ap­
proach-almost a mathematical
one--to tearing the signal apart.

Take alook at-and get intimately
familiar with-the typical line of vid­
eo shown in Fig. 1. While most .of
the time on the line is devoted to the
picture area. it's the control area
where the real work is done. The
signal inthe picture area determines
what you'll be seeing on the screen
but the stuff in the control area is
what tells your TV where to put the
picture and how it's supposed to
appear.

The control area is blown up in
Fig. 2. and the information in it is a
graphed function of time and volt­
age . By the way, most video people



resulting video signal will be com
pletely messed up. The best way to
appreciate that, and a good way tc
get into video hardware, is to builc
something to demonstrate how al
this stuff really happens. That's
right, our first piece of hardware is
going to be something that will leI
you scramble video. And, as far as
the law is concerned , I'm pretty sure
that nobody 's going to become very
upset.

We'l l need a source ot real video .
That can be anything from an NTSC
generator to a line-levelvideo signal
from the back of a VCR. You'll alsc
need a scope to look at the videc
waveform and a TV to look at the
picture. You can do without the lat­
ter but the former is a must. I'm not
going to beat you up any more aboul
getting a scope, but if you don 't
have one, get one. If you don't get
one, this series of columns, while
informative, will be somewhat less
than useful from a practical point of
view.

To get started, because we're
building circuitry that is going to use
an external signal, the first thing we
have to do is buffer it. That is done
for two reasons. The first is that we
have to be able to control the level
seen by our video circuitry, and the
second is so that a wiring error on
the breadboard isn't going to send
unpleasant voltages back to the sig­
nal generator or VCR . The results
could be a bit nasty.

Video buffers are just like any
other buffer-they're simp le cir­
cuits that isolate one stage of hard­
ware from another. Think of it as
being like an electronic fuse. The
easiest way to build a buffer is with a
single transistor as shown in Fig. 4.
The transistor is set up as a buffer,
and the level of the video can be
controlled by the value of R2. You
can also put a potentiometer in se­
ries on the line feeding the video to
the base of the transistor and trim
the level that way.

Although the NTSC video stan­
dard calls for a signal that 's 1-volt
peak-to-peak, most VCR manufac­
turers don't strictly follow that stan­
dard when it comes to a video
output signal. If you put the signal
on a scope, you'll probably find that
it's a bit higher than that. If that's the

continued on page 109
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FIG. 3-A FREEWHEELING RETRACE
won't match the frequency sent by the
broadcaster. The curved line running
down the center of the screen is the hori­
zontal interval sent by the broadcaster.

FIG. 4-A VIDEO BUFFER isolates one
stage of hardware from another. The
transistor is set up as a buffer and the
level of the video can be controlled by
the value of R2.

Because that has nothing to do with
the signal it's receiving, the line usu­
ally shows up at some random spot
on the screen. The TV's freewheel­
ing frequency is close to the broad­
cast horizontal frequency, so the TV
will start a new line at about the
same point in the broadcast line.
That means you'll see the broadcast
horizontal interval on each line at
more or less the same horizontal
location on the screen. The result is
a curved line down the screen.

The third thing happening on the
TV screen is that the colors are
messed up. Because the horizontal
sync is missing, the TV circuitry
isn't seeing the colorburst in the
right place, so there's no reference
for either the intensity or color of the

. picture . The TV then uses whatever
it sees in the colorburst location as
a reference for both the intensity
and color of the image.

You can see now that by simply
getting rid of horizontal sync, the

That siqnal definition is the basis
for most of the hardware in every
NTSC-compatible TV ever made .
Your TV contains circuitry that ex­
pects control information to be be­
low 0.3volts and picture information
from 0.3 to 1 volt. That's important
because it is the starting point for
scramblers; when you get rid of
some of the control information, a
standard TV can't display the pic­
ture . Remember that the horizontal
sync pulse defines the end (or, de­
pending on your point of view, the
beginning) of a line of video . If the
TV doesn't see it, it won 't know how
to display the line on the screen,
and the result wi ll be that the TV wil l
end one line and start another one
at some random point on the
screen .

The freewheeling retrace fre­
quency of the TV will come close to
the one sent by the broadcaster, but
it won't match exactly. What you'l l
see on the screen will be something
like Fig. 3. The curved line running
down the center of the screen is the
horizontal interval sent by the
broadcaster.

Three things are happening in Fig.
3. The first is that the line is curved
because the horizontal circuitry in
your TV runs at a frequency that's
not exactly the same as the broad­
cast horizontal frequency. The TV
can accept a certain amount of drift
in the horizontal frequency. Once
upon a time a horizontal control was
built into on the TV so you could
hand tune the TV to the received
signal. Although that control isn't
around any longer (except some­
times as a trimmer on a circuit board
inside the TV), the tolerance is still
there . Modern TV's can automat­
ically lock onto the broadcast hori­
zontal frequency so there's no
reason for the horizontal control to
be accessible.

The second thing that's happen­
ing is that the line is in the center of
your screen. The reason for that is
simple . The TV's horizontal circuit
uses the received horizontal pulse
as an instruction to move the beam
back to the left side of the screen.
Because the scrambled signal has
anything but a recognizable horizon­
tal sync pulse, the TV zips the line
back to the left side of the screen
whenever it reaches the right side.96



COMPUTER CONNECTIONS
The Cheshire Cat, multimedia, and vision.

JEFF HOLTZMAN

V
ision, accord ing to the
American Heritage Elec­
tronic Dictionary, can be

efined in fiveways : 1.The faculty of
ight. 2. Unusual foresight. 3. A
rental image produced by the
nagination . 4. Something, as a su­
.ernaturai sight , perceived through
musual means. 5 . One of extraordi­
iary beauty.

In the business world , definition 2
s what people usually think of. Ac­
:ually, definition 3 is most important.
::>ersons with unusual foresight help
::>ridge short-term gaps between to­
day and tomorrow. Persons with
imagination set long-term goals and
directions, and inspire others to try
to move in those directions to
achieve those goals. Companies
are typically founded by Type-3 peo­
ple, and run by Type-2's.

Starting about 250 years ago dur­
ing the dawnof the industr ial revolu­
tion, technical vision and imagina­
tion in the western world focused on
building tangible items to ease the
time involved in producing, trans­
porting, and defending necessities.
After about 200 years of wide­
spread social effort, most of those
problems were solved, so persons
with visionary imagination shifted
focus to a different set of problems.
From these origins was born the
computer industry.

Early work in that field centered
on doing the same kinds of activities
people had been doing-e.g., ac­
counting and typing-only faster.
Things started to get interesting
when Ted Nelson, Doug Englebart,
and others realized that the comput­
er had created a whole new world, a
"virtual" world. Again the American
Heritage, this time on virtual image:
An image from which rays of re­
flected or refracted light appear to
diverge, as from an image seen in a
plane mirror.

The reis a virtual world behind the
CRT, from which imagina'Y light rays
are diverging, rays t hat until recently

were visible only to mathemati­
cians, computer scientists, and
software engineers. Now, thanks to
Nelson and company, and more re­
cently to video games and the Mac­
intosh (and let's not forget Micro ­
soft Windows), that Cheshire cat
image is becoming accessible to
more and more people.

Graphics editors let artists reach
in and take hold of some of that
virtual Play-Dough a proprietary
term. On-line references let writers
and researchers tap into the knowl­
edge of the world . Three-D CAD
programs let architects and product
designers "build" prototypes with­
out cutting wood or metal. Medical
imaging devices let medical techni ­
cians and researchers non-intru ­
sively create images of body parts.
Serious and popular composers
use synthesizers to create new mu­
sical forms .

Computer technology has pene­
trated many disciplines , but it still
has a long way to go. Take video
editing for one. The traditiona l meth­
od for editing videotape and film is
to do a lot of physical fast-forward­
ing and rewinding. The efficient way
to do the job is via random access,
instantly jumping from any frame to
any other. Due to the immense stor­
age required for video information,
effective random access com­
pletely dwarfs the storage and bus­
bandwidth capabilities of today's
most powerful personal computers
and low-cost networks.

Multimedia
This is where Type -3 vrsron

comes in. That vision centers
around a topic of growing public in­
terest: multimedia. Don 't be misled
by popu lar computer, video, and
games magazines . Multimedia is
not just putt ing a sound board in a
PC, or adding a CD -ROM drive to a
Nintendo. The real promise behind
multimedia is twofold : 1)Tobring the
whole world into that virtual image

behind the CRT, and 2) To connect
your virtual image to mine and ev­
eryone else's .

The requirements for rich multi­
media are simple: 16-bit audio, full­
screen 30-frame-per-second video,
24-bit (photographic-quality) imag­
ing, fast access to lots of textual and
numeric data-all of which must be
available on -demand, syn ­
chronously, instantaneously, at any
time, and (eventually) anywhere in
the world.

It would take a powerfu l main­
frame to provide that kind of ca­
pability today. On the other hand, a
run-of-the-mill 486 today exceeds
the computational power of a main­
frame of a decade ago . Assume
then that within the next decade,
"computers" that meet those re­
quirements become available .
Those "computers" will havebuilt-in
general-purpose digital signal pro­
cessors CDSP's) for compressing
and decompressing audio andvideo
data, and for doing fax and modem
chores as well. Semiconductor
memory will be measured in the
gigabytes, and permanent storage
will be measured in the terabytes
(on personal computers; main­
frames will haveeven more). Optical
storage may finally, after decades of
promise, become cost effective .

Tomorrow's computers will have
built-in connectivity to office sys ­
tems, commercia l databases, enter­
tainment banks, and interactive
educational courseware. Transmis­
sion speeds of these new networks
will make Ethernet and Token Ring
look like box turtles .

Those systems will have built-in
docking technology (both hardware
and software) for portable notepad/
planner systems based on today's
fledgling pen-input technology.They
will have lightweight, flat. high-reso­
lution , true-color displays-and
printers-and will accept keyboard
and pen input indiscriminately. They
will communicate via a universal dig- 97



FIG. 1-eOLORADO'S JUMBO 250 packs 250 megabytes of data on a $20 tape car­
tr idge in less than two hours.
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ital communications system that wil l
probably come about as some sort
of joint venture between AT&T, the
cable TV companies, the indepen­
dent networks (CNN, FNN, Fox),
media giants like Time-Warner, and
major computer companies.

There will be gobs and gobs of
data flowing around, and lots of con­
fusion about who owns rights to
what. New kinds of copyright issues
will keep lawyers busy for the next
century. Students and researchers
will have unprecedented oppor­
tunities to cheat. Illegal data tapping
and decoding (akin to today 's cable
TVdescrarnblers) will provide a data
underground and new forms of law
enforcement (the Data Police).

That technology will not replace
today's TV, VCR, stereo system,
video game, fax. telephone. or com­
puter. However, those technologies
will come to be seen as modular.
interoperable pieces of a larger sys­
tem in which all the pieces can plug
and play-for those who want to .

From this perspective, multi­
media begins to look like everything
connected with computers. con ­
sumer electronics, and entertain­
ment. Grandiose? Maybe. But ask
yourself why IBM is contemplating a
half-billion dollar deal with Time­
Warner, why IBM and AT&Tare both
working like crazy to get fiber-optic
data rates to work over copper cab­
ling, and why Apple is partnering
with Sharp and Microsoft with Sony.

Personal computers revolu ­
tionized typing, accounting, and
publishing in the 80's . The 90's wil l
see even more radical and pervasive
changes.

That's the vision. Question: How
will you participate?

Product watch
For years the phrase "reasonably

priced tape backup" was a contra ­
diction in terms, but that is no longer
the case . Figure 1 shows one of the
best deals around : the Jumbo 250 .
from Colorado Memory Systems.
It' s a hig h-quality 250-megabyte
QIC-80 tape drive that can fit in a
3.5 inch or 5.25 inch bay, and it runs
off a standard floppy-disk controller.

The Jumbo 250 includes a spe­
cial cable adapter that runs from the
drive to the floppy controller; the
cable from the floppy drivets) plugs

into the Jumbo's cable . Other than
mounting the drive and copying
software to your hard disk , that's
the extent of installation.

Backup software included with
the drive runs in both menu-driven
and command-l ine modes; the latter
allows unattended backup via
scheduled batch files. If hard-disk
capacity exceeds that of a tape, the
software will store addit ional data
on additional tapes . In addition , the
software has several options, in­
cluding password protection, the
ability to back up and restore Novell
NetWare bindery (user access
rights) files , and several types of
software-based data compression .
Using compression is faster than
not using it; I have no trouble back­
ing up about 170 megabytes of data
on a single tape in less than an hour.

You can use the menu-driven
mode to create a tag list. or list of
files to back up, and then use the
command-line mode to back up the
files on the list. One nice feature is
its ability to append multiple backup
volumes to the same tape, which
gives you the ability to perform daily
backups simply and quickly. My
main complaint with the software is
that it forces you to restore files to
their original locations. Sometimes,
especially in a networked environ­
ment, it's helpful to be able to re­
store files elsewhere.

Many installat ion opt ions are
available, including a case for exter­
nal mounting, numerous spec ial ca­
ble and connector arrangements for
special PC's (such as PS/2's) , and
several ded icated tape-controller
boards that provide increased

speed and hardware data cornpres
sion. Colorado also sells sof tware
to control the drive under severa
varieties of Unix (SCO, Interactive,
AT&T, and Intel).

The drive includes a one-year war­
ranty. to ll-free technical support ,
and access to a BBS . If you shop
around , you can pick one up for
$250 mail order. By way of 'com­
parison, just a few years ago my
trusty 80-megabyte Irwi n backup
unit cost three or four times that
amount. For small offices and Win­
dows power users , this is a must­
have item.

For more power and flexibility in
tape backup software, check out
Sytos Plus. It has several nice fea­
tures , including the ability to wo rk
with multip le devices , including the
Colorado, numerous digital audio
tape (OAT) and 8mm formats, IBM's
optical read/write disk, and hard
and floppy disks; others are being
added all the time.

Sytos also supports OS / 2,
whereas Colorado does not (yet).
Sytos is routinely bundled with nu­
merous high-capacity tape drives;
the company claims more than a
million users .

Probably the nicest featu re is
Sytos' more integrated way of creat­
ing backup sets. Whereas Colora ­
do's TAPE.EXEforces you to create
tag lists and then manually create
batch files with numerous param­
eters. Sytos allows you (in the menu
mode) to create " procedures" con­
taining both tag list and configura­
tion options. and then run various
procedures from the com mand line.

Sytos also has more extensive



.rrnentation than Colorado. It
srs different kinds of backups,
methods for creating backup

edules.
ytos wi ll allow you to restore
; from tape to new locations with
I names; the only feature it lacks
j that Colorado supplies) is a
ge that indicates progress in for­
ting a tape .

ws bits
Vhat's larger than a calculator
I smaller than a notebook PC?
tter yet, what's the size and
ght of a paperback book. has a
bit RISC processor, a multitask­
, object-oriented operating sys­
n, and a 6- x 3-inch LCD screen
pen input and visual display?

sy: Apple 's Newton, the first
rdheld device for jotting. sketch­
I, scribbling . figuring, doodling .
ikinq lists, and subsequently
)ving that data to a larger comput­
or another user via fax, modem,
network. Initial specs include

sh EPROM, 1 to 20 megabytes of
\M, PCMCIA expansion cards,
lund output, an infrared data link
other Newtons and desktop

acintoshes , and wired links to
ith Macs and PC's. In addition to
e text and graphics doodle pad,
ewton will have an address book,
cheduler, and an intel ligent as­
stant that will understand and act
n commands like "fax this story to
rian ." Newton is scheduled for re­
~ase around January of 93, and re­
ortedly wi ll cost $500-$1000.
here are also rumors of another
\pple-deve loped handheld. this one
ailed Sweet Pea. with CD-ROM
md the ability to play QuickTime
.cripts. It sounds a lot like the de­
'ice Microsoft is developing with
)ony.

IBM has publicly demonstrated
:DDI running on copper shielded
wisted pairCSTP) cabling, thus pav­
ng the way fo r a potential ten-fold
ncrease in bandwidth to desktop
:::omputers-and other devices .
Not to be outdone, AT&T Paradyne
has announced a similar tech­
nology. with claims that it could spur
the nascent multimedia industry by
delivering on-demand and interac­
tive video services .

Nintendo and Sega are going at it
neck and neck, and in the process,

PRODUCTS DISCUSSED

• Jumbo 250, Colorado Memory
Systems, 800 South Taft Ave. ,
Coveland , CO 80537. (303 )
669-8000.
• Sytos Plus, Sytron Corporation,
124 FlandersRoad, P.O. Box 5025,
Westboro, MA 01581 -5025. (508)
898-0100.

taking a pot-shot at the computer
industry. Sega plans to introduce,
two places by Thanksgiving a $300
CD-based game that delivers quali­
ty audio and live-action video ; Nin­
tendo plans to introduce a similar
$200 unit early next year. Sega is
working with Sony to produce
games related to movies , e.g .,
Spielberg's Jurassic Park. Early re­
ports indicate that Sega 's device
will include only half-speed, quarter­
screen animation, whereas the Nin­
tendo unit will do a full 30 frames
per second . R-E

Try the

ElectrDnia
NOW®

bulletin board
system

(RE-BBS)
516-293-2283

The more you use it the more
useful it becomes.

We support 1200 and 2400 baud
operation.

Parameters: 8N1 (8 data bits, no
parity, 1 stop bit) or 7E1 (7 data
bits, even parity, 1 stop bit).

Add yourself to ouruser files to
increase your access.

Communicate with other R-E
readers.

leave your comments onR-E with
the SYSOP.

RE-BBS
516-293-2283

1-800-537-0589
or mail coupon today!----------VIEJO PUBLICAnONS, INC.

• 4470-107 Sunset Blvd., Suite 600 •

•
Dept. VK Los Angeles. CA 90027 •

Yes! RIl.\h rue your FREE OPPORTl JNITY KIT today!

• (Check appropriate box) •
":l VC R Rep airI :J Ca mcorder Repair I
":l Adva nce d VCR RepairI ':JFax Mach ine Repair I

•
Name •
Addre ss _

• City/State ZiP .

L Dept. RE .J---------­CIRCLE 179 ON FREE INFORMATION CARD

CIRCLE 108 ON FREE INFORMATION CARD



SLOPING VEE ANTENNA

continuedJrom page 78

phosphor-bronze wire is pre­
ferred over stranded copper or
aluminum wire because its
spring qualities avoid kinks. lt
is almost impossible to tangle
this kind of wire, especially im ­
portant if you want a field­
transportable antenna system.
Nevertheless, if phosphor­
bronze wire wire is too expen­
sive (about $2 per foot) or diffi­
cult for you to obtain stranded
copper or aluminum wire can be
substituted. The shorting wire
was 16 AWG bare, stranded-cop­
per wire.

Solder all connections if the
antenna installation is perma­
nent. But if you plan to set up
and take down the antenna fre­
quently, be sure that there are
clean metal-to metal mechan­
ical connections between all
conductive components.

The terminating resistors

must be capable of handling a
significant amount of power if
the antenna is to be used for
transmission. Non-inductive
carbon-film power resistors ,
rated for 300 ohms ± 10%, were
specified for the test antenna,
They had measured DC resis­
tances of 307 and 314 ohms. As
a general rule, the resistor
power dissipation rating should
be 10 to 20% of the maximum
transmitter output power.
Check the termination resistors
for overheating.

For receiver-only applica­
tions, almost any low-power dis­
sipating resistor with the cor­
rect resistance value will be
satisfactory. The test sloping­
vee antenna showed good VSWR
performance and reception
with 300-ohm, V4- watt carbon
resistors.

The measured impedance
bandwidth of the 15 to 50 MHz
vee is shown in Fig . 14. A net­
work analyzer measured the in­
put VSWR of about 150 feet of

RG-213/U coaxial cable and
was below 2: 1 at all frequenci
between 10 and 60 MHz; it w
particularly good between
and 30 MHz. The undulatio:
in the VSWR curve shown
Fig. 14 were caused by tl
transmission line's frequenc
dependent transformer acti<
acting on the sloping vee-Inp
impedance.

VSWR measured directly
the antenna input is slight
higher because cable loss lowe
VSWR. This measurement w:
made, and the VSWR was ju
over 2:1 in the following band
38 to 40 MHz; 44 to 47 MHz; ar
52 to 57 MHz. At all frequenci
below 58 MHz, the sloping vee
input VSWR was less t ha
2.5:1. The test antenna easi
exceeded the bandwidth desu
objective, and it provides ve
good broadband performanc
In field tests the slope vee p(
formed well as a transmitter a:
tenna down to frequencies
about 4 MHz. R

Your Ticket To
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Cable TV
Article Parts

CIRCLE 186 ON FREE INFORMATION CARD

Visa, MasterCard or COD

Northeast Electronics, Inc.
PO Box 3310

N. Attleboro, Ma. 02761

Call Toll Free 1-800-886-8699

Macrovision••now you see It,
now you don't.
Macrovision Klt •••••••••••••••••••$29.0
InClUdes all tna orig inal Pans & EtChed, Drill
Silk-Screened PC Board . Originally Published in
Radio Sectronics Magazine.

Protect yourself from descramble
detection and stop the Bullet wlt~.

one of our Snooper Stoppers.

Snooper Stopper••••••••••••••••S39.0
This is an assembled and teSled fixed freQuency
106.5Mhz. Snooper Stopper for most Jerrold syste.,

We stock the exact Parts & PC
Board for an article published In
Radio Electronics Magazine on
building a Snooper Stopper.

Snooper Stopper Ktt•••••••••••$19.S
Includes all the original Pans & Etched, Drilled
Silk-Screened PC Boan1 .
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Over 28,000 technicians have gained admit­
tance worldwide as certified professionals.
Let your ticket start opening doors for you.

ISCET offers Journevrnan certif ication in
Consumer Electronics, Industrial, Medical,
Communications, Radar, Computer and
Video. For more information, contact the
International Society of Certified Electro­
nics Technicians, 2708 West Berry Street.
Fort Worth, TX 76109; (817) 921-9101.
Name _

Address _

City _

State Zip _

Send material about ISCET and
--becoming certified.

Send one "Study Guide for the
--Associate Level CET Test." En-

L_~~~$~~::.2~~),;..__.J

Make Money in
TV/vCR Repair!
T rain at home in your spare time to
stan a high-paying career repairing
televisions and videocassette
recorders. With millions of TVsand
VCRs in use, there's a big demand for
skilled technicians who can service and
repair them when they break down.
TVand VCR technicians throughout
the country are making 525, 550,
even S100 or more for doing
simple repairs that can be
completed in less than
an hour and often
cost very little in
pans and equip­
ment. These
include replacing
TVtuners, power
supplies & tubes
and replacing
VCR drive belts,
pinch rollers& motors. Weshow you how to do all of
these and much more.

You get practical, hands-on training with special tools
~ that are included with your course. Everything is
~ explained in easy-to-understand language so that even
... someone with no previous experience can master
~ TV/vC Rrepair. Send for FREE factsabout the exciting
'" opportunities in TV/vCR repair and find out how you
~ can stan making money in this great career.

~ r- .' ••s(hiiOlOciViVci-Repair----l
~ 925 Oak Street, Scranton, PA 18515, Dept. ADE082S i
Z Please send me free factson how [ can learn TV/vCR i

repair at home in my spare time. [understand there :
~ is no obligation and no salesmanwillvisitme. ~ !
"2 ~l

e Name Age - - I,

~
m Address Apt. 4; -- i::

City/State/Z ip _

100 ,:..~~~:.~ L. . ....__.J



BUYER'S MART

To run your own classified ad, put one word on each 01the lines below and send thi s form along with your check to :

CLASSIFIED AD ORDER FORM

Electronics Now Classified Ads, 500-B Bi-Co unty Bou levard, Farmingdal e, NY 11735

PLEASE INDICATE in which category of classified advertising you wish your ad to app ear. For
speci a l headings, the re is a surcharge of $25.00.
( ) Plans/Kits ( ) Business Opportunities () For Sale
( ) Education/Instruction () Wanted () Satellite Television
( ) - - - - - - - - - - - - - - - - - - - - - -

FOR SALE
ILE Stealth : protect yourself f rom de­
mbler detection and stop the "bullet ". PreseV
ed, only $24.99, $ 4 .00 S&H, BALDWIN
:CTRONICS, Bo x 9291 , Ba ltimore, MD
~2-0291 .

CABLE TV converters: Jerro ld, Oak, Scientific
Atlantic, Zenith & many others . "New MTS " stereo
add-on : mute & volume. Ideal for 400 and 450
owners! 1 (800) 826-7623 , Amex, Visa , M/C ac­
cepted. B & B INC., 4030 Beau-D-Rue Drive,
Eagan , MN 55122.

TUBES, new, up to 90% off, SAS E, KIRBY, 298
West Carmel Drive, Carmel , IN 46032.

T.V.notch filters, phone recording equipment , bro­
chure $1.00. MICRO THine . Box 63/6025, Mar­
gate, FL 33063. (305) 752-9202.

SPEAKER repair. All makes - models. Stereo &
professional. Kits available. Refoaming $18.00.
ATLANTA AUDIO LABS, 1 (800) 568-6971.

ENGINEERING software and hardware, PC/
MSDOS. Circuit design and drawing , PCB
layout, FFT analysis, mathematics, circuit
analysis,etc. Dataacquisition , generation,
I/O PCB 's, etc. Call orwritefor freecatalog.
(614) 491-0832, 8S0FT SOFTWARE,
INC. , 444 Colton Rd ., Colu mbus, OH
43207.

Special Category: $25.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETIERS.
(No refunds or credits for typesetting errors can be made unless you clearly print or ty pe your
copy.) Rates indicated are for standard style classified ads only. See below for additional
charges for special ads. Minimum: 15 words.

2 3 4 5

6 7 8 9 10

11 12 13 14 15 ($4 6.50)

16 ($49.60) 17 ($52.70) 18 ($55 .80) 19 ($58 .90) 20 ($62.00)

21 ($65.10) 22 ($68.20) 23 ($71.30) 24 ($74.40) 25 ($77.50)

26 ($80.60) 27 ($83 .70) 28 ($86.80) 29 ($89 .90) 30 ($93.00)

31 ($96 .10) 32 ($99 .20) 33 ($102.30) 34 ($105.40) 35 ($108 .50)

Weaccept MasterCardandVisa for payment oforders. If you wish to use yourcredit cardto payfor yourad fill
in the following additional information (Sorry, no telephone orders can be accepted.):

CABLE TV Equipment. Most ty pe avai lable.
Special : Oak M35B $39.95. No catalog. COD or­
ders only. 1 (800) 822-9955.

ir ir ir ir PRESENTING ir ir ir ir

CABLE TV
DESCRAMBLERS
ir ir ir ir ir STARRING ir ir ir ir ir

.I RROLD, HAMLIN, OAK
AND OTHE R FAMOUS MAN UFACTURERS

• FINEST WARRANTY PROGRAM AVAILABlE
• LOWESTRETAllIWHO LESALE PRICES IN U.S.
• O RDERSSHIPPEDFROMsroo; W ITHIN 24 HRS .
• All- MAJO R CREDITCARDS ACCEPTED

80C52 -Basic microcontroller board. Basic inter­
preter, 32K RAM, 16K Eprom, Eprom programm er,
RS232, expansion con nector. Bare board wit h
manual, schematics $22 .95. 80C52-B asic micro­
processo r chip $2 5.95. Asse mbled and tested
$124.95. PROLOGIC DESIGNS, PO Box 19026,
Baltimo re, MD 21204.

JERROLD, Toco m and Zenith " test" chips.
FUlly acti v a t e s unit. $5 0.00. Cable de­
scramblers fro m $4 0. 00. Orders 1 (800)
452,,7090. in formati on (310) 867-0081.

Card Number Expiration Date TOCOM-J er ro ld Impulse-Scientific At la nta
Converters, two year warranties, also te st mod­
ules for your converters. Contact NATION AL CA­
BLE, (219) 935-4128 full details .

Please Print Name

IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE
NUMBER FOROURFILES.ADS SUBMITIED WITHOUTTHISINFORMATION WILL NOTBE ACCEPTED.
CLASSIFIED COMMERCIAL RATE: (for firms or individuals offering commercial products or services)
$3.10 per word prepaid (no charge for zip code)...MINIMUM 15 WORDS. 5% discount for same ad in 6
issues; 10%discount for same ad in 12issues within one year; if prepaid. NON-COMMERCIALRATE: (for
individuals who want to buy or sell a personal item) $2.50 per word, prepaid....no minimum. ONLY FIRST
WORD ANDNAME set in bold caps at no extra charge. Additional bold face (not available as all caps) 551:
per word additional. Entiread in boldface,$3.70 perword. TINTSCREENBEHINDENTIREAD: $3.85per
word. TINTSCREEN BEHIND ENTIRE AD PLUS ALL BOLD FACE AD: $4.50 per word. EXPANDED
TYPE AD:$4.70 per word prepaid . Entiread in boldface,$5.60perword.TINT SCREENBEHINDENTIRE
EXPANDEDTYPE AD: $5.90 per word. TINT SCREEN BEHIND ENTIRE EXPANDED TYPE AD PLUS
ALL BOLD FACE AD: $6 .80 per word. DISPLAY ADS: 1" x 2v."-$410.00; 2" x 2V."-$820.00; 3" x
2W'-$1230.00. General Information: Frequency rates and prepayment discounts are available. ALL
COPY SUBJECTTOPUBLISHERSAPPROVAL.ADVERTISEMENTS USING P.O. BOXADDRESS WILL
NOT BE ACCEPTED.UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMANENT ADDRESS
AND PHONE NUMBER. Copy to be in our hands on the 5th of the third month preceding the date of the
issue. (i.e., Aug. issue copy must be received by May 5th). When normal closing date falls on Saturday,
Sunday or Holiday, issue closes on preceding working day. Send for the classified brochure. Circle Number
49 on the Free Information Card.

I , I • •

WIRELESS CABLE · IFrS • MMOS• Amateur TV
Ultra Iiigh Gain SOdbl' ) ' Tuneable 1.9to 2.7Ghz.
• 55-Channe! DishSystem $199.95
• 36-ChannelDish System $149.95
• 2O-Channei DishSystem $124.95
• OptIOnal commercnr Grid Antenna (nOI Sho",") Add S5000
• VagI Antennas. Components CustomTUning AVailable
• Caaor write ISASEllor '"FREE" Catalog

PHIWps·TECH ELECTRONICS
P.O.Box8533 • Scottsda le, AZ 85252

-;';;::;:;;;.~ (6D2) 947·7700 IS3.00 Credil all phone orders)
Mlslm:.d• Viu • Amental Exprm • COO's. (MnbtyPnting

PROTECT yourself and equipment from electrica l
sh oc ks. Com pl ete uni t $98 .95 . SAFETY-UN·
LIMITED, 1743 Baldwin Road, Yorktown, NY
10598. S/H $5.00.

SCIENTIFIC Atla nta 8500 series as low as
$129.00, Starcom 6 as low as $149.00. All mak es
in stock . SAC. 1 (800) 622-3799. 101



Build this k~ which removes I
vocals from standard stereo reco i

CO's, tapes or FM broadcasts. S,
along with the background mUI
Use with any home ccmpcr»
stereo. Additional k~ adds reverb
your voice, then mixes it with rnus
Pre-assembled boards also aY,
able. Call or write for free Inl
Weeder Technologies, t4 7
Lindsey Rd., Mt. Drab, Ohio 4515,

From
Records & CD's
513-444·2276

YOUR own radio station! Licensed/unlic ensed
AM, FM, TV, cable. Information $1.00. BROAD­
CASTING, Box 130-F9, Paradise, CA 95967.

LET the government finance your small business.
Grants'loans to $500,000. Free recorded mes­
sage: (707) 449-8600. (KS1).

BUSINESS OPPORTUNITIES

SATELLITE TV - Do it yourself - major brand!
discounted, we'll beat everyone'sprice. Call LAR­
RY (609) 596-0656.

SATELLITE TV
FREE catalog - Lowest prices worldwide. SKY.
VISION, 1012Frontier, Fergus Falls, MN 56537. :
(800) 334-6455. See full page ad the Shoppe
section.

SURVEILLANCE transmitter kits tune from 6~

to 305 MHz. Mains powered duplex, telephone
room, combination telephone/room. Catalog witl
Popular Communications , Popular Elec
tronics and Radio-Electronics book reviews c
"Electronic Eavesdropping EqUipment De
sign, " $2.00. SHEFFIELD ELECTRONICS, p(
Box 377785-C, Chicago, IL 60637-7785.

CELLULAR hackers bible. Theory - hacks ­
modifications - $53.95. TELECODE, PO Bo:
6426-RE, Yuma, AZ 85366-6426.

REMOVE
LEAD
VOCALS

HOBBY/broadcasting/HAM/CB /surveilla nce
transmillers , amplifiers, cable TV, science, bugs,
other great projects! Catalog $1.00. PANAXIS,
Box 130-F9, Paradise, CA 95967.

RESTRICTED techni cal information: Electronic
surveillance, schematics, locksmithing, covert
sciences, hacking, etc . Huge se lection. Free
broch ures . MENTOR-Z, Drawer 1549, Asbu ry
Park, NJ 07712.

PLANS AND KITS

TUBES: "oldest," "latest." Parts and schematics.
SASE for lists. STEINMETZ, 7519 Maplewood
Ave., R.E., Hammond, IN 46324.

PLATED thru hole printed circuits. $25.00 mini­
mum. Fast turnaround. For more information call
AP CIRCUITS, (403) 250-3406 or BBS (403)
291-9342 (8,n,1).

POWER inverter 100% portable 115VAC 12V DC
100W from built in rechargab le ballery 13 Ibs
$185.00 plus $10.00 S/H. Circuit and brochure
only $10.00 (Refundable when ordering inverter).
PROGRESS TECH, 13222 Carolyn SI., Cerritos,
CA 90701.

FASCINATING electronic devices ! Dazers !
Lasers! Transmillers ! Detecto rs! Free energy!
Tesla! Kits/assembled! Catalog $4.00 (refunda­
ble). QUANTUM RESEARCH, 17919-77 Ave.,
Edmonton, AB. T5T 2S1.

PC boards: Professional quality, 30 day guaran­
tee, beat all prices. A& D, PO Box311, Auburn, MI
48611 . (517) 662-6633.

, I

30CH PARABOLICDISHSYSTtM
30CH ROO ANTENNA SYSTEM $193.90
30CH CRYSTAL CONTROLLEO SYSTEM5294.95

SUN MICROWAVE INT·L.INC. SEND$1.00 FOR
P.O. lOX#34522 CATALOG ONTHESE
PHOENIX. AZ. 15067 AND OJHER FINE
(6021230·1245 VIDEO PROOUCJS
QUAllJ1TT DISCOUNTS
ORtIW OIlY1-I0Il-414-4110 CODE fl U

CABLE test chips S-A 8550, S-A 8500 - 310,
311, 320, 321 (speci fy) - $33.95. S-A 8580/338
- $69 .95. Tocom 5503/07 VIP - $33.95. Star­
com 6 - $33.95. Starcom 7 - $49.95. TELE­
CODE, POBox 6426-RE , Yuma, AZ 85366-6426.

OSCILLOSCOPE 50 MHz, Hewlett-Packard, sol­
id state calibrated, manual $290 .00 . 1 (800)
835-8335 X-159.

PREVENT descrambler damage. Don't bite the
bullet! Snooper stopper data blocker $29.95. VID­
EO CONNECTIONS, 1 (800) 933-3038.

SECRET cable descramblers! Build your own
descramb ler for less than $12.00 in seven easy
ste ps . Complete instructions $10.00 . Radio
Shack parts list and free descrambling methods
that cost nothing to try included. HARRYWHITE,
PO Box 17900, Bay1own, TX 77520.

CABLE converters, retail at wholesale prices .
Ove rstock redu ct ion sale. Exa mple RTC-56
$79.00 ea. Starcom 6 as low as $149.00. All
makes available. MT. HOOD ELECTRONICS
(206) 260-0107.

cac INTERNATIONAL
P.O . BOX 31500RE, PHOENIX, AZ 85046

STARCOM 6, Tocom, Oak, Pioneer, Scientific At­
lanta, Zenith, as low as $39.00. KABLE KON­
NECTION (702) 433-6959.

We specialize in a wide variety of technical
information , parts and services for CB radios.
1Q-Meter and FM conversion kits, repair books,
plans, high-performance accessories. Thousands
of satisfiedcustomers since 1976! Catalog $2.

TEST-Aids for lesting units in full servlve mode.
Starcom VII, $4Q.00; Slarcom VI, $30.00; Star­
com OPBS,$50 .00; Pioneer, $75.00; Tocom VIP
550315507,$25.00; SA call;Zenith, $25.00; N.E.
ENGINEERING, (617) 770-3830.

WIRELESS CABLE RECEIVERS U TO 2.7 GHz
~

102

'

RECEIVING TUBES
OVER3000TYPESINSTOCK!
Also hard-to-find transformers, capaci­
tors and parts for tubeequipment.
Send $2.00forour32 page catalog.

ANT IQUE ELECTRONIC SUPPLY
6221 S. Maple Ave.oTempe, AI. 852830602-820-5411

CABLE TV, Zenith, Jerrold, Oak, Scientific Atlan­
ta, Hamlin, .Tocom, wholesale to all. ULTIMATE
CABLE PRODUCTS, (702) 646·6952.

PCB: Printed circuit board art work made to your
specifications plotted on transparency. Multi layer
and surface compo nent capable. Circuit board
produc tion available, free estimate send sche­
matic to NEGRON ENGINEERING, 159 Garfield
Place, Brooklyn, NY 11215. Fax (718) 768-4028.

CABLE TV descramblers! Absolutely the lowest
prices! All major brands . Nobody beats our prices!
CABLE PRICE CLUB, 1 (800) 377-9742.

NO 800# - no cata log - no bull! Just the best
prices on Zenith and SA descramblers. Also avail­
able - turn-on kits, call (305) 425-4378.

PRINTED circuit boards. Plated, etched and ma­
chined to your des ign. Small runs OK. Call or
write: SHORE PRINTED CIRCUITS, 36 Fairview
Avenue, Little Silver, NJ 07739. (908) 747-6300, 1
(800) 752-1574, Fax (908) 747-6301.

OESCRAMBLER kits. Complete cable kit $44.95.
Complete satellite kit $49.95. Add $5.00 shipping.
Free brochure. No New York sales. SUMMIT RE,
Box 489, Bronx, NY 10465.

VIDEOCIPHER II/satellite/scann er/cab le/ama­
teur/cellularlrepa ir manuals, modification books,
software. Catalog - $3.00. TELECODE, PO Box
6426-RE, Yuma, AZ 85366-6426 .

KENWOOD & ICOM serv ice bulletins. 175 +
pages covering all models. $39.95. Catalog ­
$3 .00 . COOs (602) 782-2316 / FAX (602)
343-2141.TELECODE:, Box 6426-RE, Yuma, AZ
85366-6426.

FREE! Fabulous catalog of sensational kits. LNS
TEC HNOLOGIES, 20993 Foothil l Blvd., Suite
307R, Hayward, CA 94541-1511 .

SURVEILLANCE, counter-surveillance, secur­
Ity devices. Room and phone monitors, bug de­
tectors , alarms, stunguns, etc. Send $3.00 for
catalog. HOME VU MERCHAND ISE, Box 38371,
Detroit, MI 48238.

ROBOTICS, Build-it-Yourself! Hobby, personal, &
service robot types - designs, parts and plans.
Cata log $1.00, directory $10.00. IPC, Suite
251RE, 1019-A Old Monrovia Rd., Huntsville, AL
35806.

MAKE $75,000.00 to $250,000.00 yearly or more
fixing IBM color monitors. No investment, start
doing it from your home (a telephone required).
Information, USA, Canada $2.00 cash for bro­
chure, other countries $10.00 US funds. RAN­
DALL DISPLAY, Box 2168-R, Van Nuys, CA
91404 USA. FAX (818) 990-7803.

CONTINGENCY patent licensing. No fees any­
time. Three decades experience: law, technology,
negotiations. PROPAT INTERNATIONAL COR­
PORATION~ 441 Summer Street, Stamford, CT
06901. (203) 325-3344.

BEST BY MAIL
Rates: Write National Box 5 Sarasota FL 34230

OF INTEREST TO ALL
RETIRE EARLY 1·llOO-n6-3348 CODE AB 5180 Mention
Code ($6.95).
BURGLAR ALARMSI WHOLESALE. Send $5.00 For Arnaz­
Ing Catalogu e. Global Security , 672 Oldmlll Road, Suite
320, DPT(A),Millersville , MD 21106.

BOOKS· CATALOGS · _MAGAZINES

UNLIMITED 2nd CREDIT FILE!
CALL: 614·239-8284, Ext. 1

RITE:4th LIMITED 0 BOX32431 -RE·COL..OH 43232

'0:': "" ,,'. "3~'~:>";M" " " "
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;tart a money-mal(ing career in
video'audio servicing!

Inly NRI gets you started fast w ith real-world traininq designed around
state-of-the-art equipment you keep1

SEND TODAY FOR FREE NRI CATALOG

Age

For Ca re er Opportunities
approved und er GI Bill
o chec k for detai ls

D Desktop Publishing & Design
D Electronic Music T echnology
D Home In sp ect ion
D Automotive Servicin g
D Basic Electronics
D Bookkeeping & Acc oun ting

You need no previous exper ience in elec­
t r on ics to succeed with NRI. Step by step ,
you accumulate the knowledge and practi­
cal exper ie nc e that will make you unique­
ly qualified for today's opportunities in
home en te r tainmen t electronics .

You learn at YOlll"own pace and on
your own tim e. And all throughout YOlll"
training, you have th e full support of your
p ersonal N R I in structor and th e en tire
NR I technical staff.

FREE catalog tells more

If th e coupon is missing, write to
NR I Schools, McGraw-Hill Con tin uing
Education Cen te r , 4401 Connecti cut
Avenue , NW, Washington , DC 20008.

show you in clo se-up detail how to test ,
troubleshoot , and ser vice TVs and VCRs
lik e a pro.

No experience necessary •••
NRI builds it in

(P lease print)

Add ress

Na me

I
City Sta te Zip 3-092J 103-----------------------------

IIIRI Schools
McGraw-Hill Continuing Edupation Cent er
4401 Connec ticu t Avenue, NW, Washington, DC 2000 8

i1l'Check one FREE catalog only

D TVNideo /Audio Se rvicing
D Microcomputer Serv icing
D Compu te r Progr amming
D T elecommunications
D PC Ap plications Spec ia list
D Programming in C++ with Windows

State-of-the-art equipment
in cl ud ed in your t raining makes
theory come to lif e

Only NR I gives you so much real-wor -ld
eq uipme n t . . . all yo urs to train with and
keep! Get hands-on exper ience as you
work with a comple te, hi gh-t ech home
en te r tainmen t sys te m: a 13" color' TV
with r emote , a programmable VCR , and
an integrated r emote-controlled audio
system including AM/FM tuner, 100 watt
amplifier, CD pla yer , dual cas sette pl ay­
er , turntable , spe a ke r s, and audio rack
cabine t.

Theory comes to life as you learn to
perform compone n t-level diagnosis and
ser vice on advanced technology audio
eq uipme n t . .. cond uc t in -set dem cnstra­
tion s of TV circ uits and co mponen ts . . .
a mi di scover first-band how to maintain
and service today's enmme r ciul VCRs.

P lu s, NR I cus to m-pr od uced vide os

.u sta r t with lessons th at give yo u a
'ong foundation in electron ics funrla­
mtals , ma stering the hasic ci rcuits and
mponents at the heart of toda y' s
:Ieo/a u d io eq uipme n t.

Then you build on that foundation
you explore the hi gh technology of digi ­

I con t rols, CDs and digit al audio tape
ayers, ad van ced T V sys te ms , cab le T V,
CRs a n d camcorders, even
icrop l"OCeSSOI"S.

B est of all, you' re pre­
arcd for the technology of
ida y a m i tomorrow with
ands -on train­
Ig designed to
ive yo u inva lu­
ble practical
xperience .

newly expanded training cov-
II the latest advances in home
tainment electronics, then takes
nside today's high-tech equip-
t as you learn to troubleshoot,
nose, and service the complete
e entertainment system included
lur course: 13 " co lor TV, pro­
unable VCR, and integrated
o rack system. Only NRI makes it
asy to start a new career, earn
-t lme income, even start a
olaudio servicing business of
. own!

ons of dollars of v ideo/audio
ipment means big opportunity
you
re's n e vel' been a b etter time to get
Ived in home en te r tainme n t elec t r on­
Experts predict that cons u mers of
o/audio equip men t will spen d over $26
on by 1995 as product manufacturers
~ to fill th e demand for increasin gly
aistic a ted technology .

This explosive acceleration of new
du ct innovation mean s n ew oppo r tu­
es for you in vide o/audio se rvicing .
:1NR I p re pares you to take advantage
hose o p portun it ies by giv ing you th e
lis to troubleshoot and service a full
ige of T V, video, and aud io eq uip-
nt.

re most advanced, most
mplete video/audio training
'er offered!

iands-on training
vith th is incred i­
l Ie array of home
entertainment
squiprrrerrt gives
(OU the skills you
need for success.



A Monumental Selectior
Test/Measurement and Prototype Equipment

UYP EPROM EraSE

• Erases allEPROM's ' Erases 1chipi.
15 minuresand 8 chipsin 21 min

• UV intensity: 6800 UW/CM!

A.R.T. EPROM
Programmer

• Programsall currentEPROMsin the 271 6
10 27512 range plustheX2864 EEPROM

• RS232 port • Software included

Metex Digital Multimeters
• Handheld, high accuracy >MeasuresAC/DC voltage,
AC/DC current, resistance, diodes, continuity, and
transistor current gain (except M3900)

• Manual ranging w/overload protection
• Comeswith probes, batteries, case and manual
M3650 & M4650only:
• Also measures frequency and capacitance
M3800 3.5 Digit Multimeter $39.95

M3610 3.5Digit Multimeter $59.95

M3900 3.5DigitMultimeter
with tach/dwell $59.95

M3650 3.5 Digit Multimeter w/frequency
& capacitance $74.95

M4650 4.5Digit w/frequency & capacitance
& datahold switch $99.95

Jameco IC Test Clip Series
• Test Clips are designed for temporaty

connections to DIP components
• Heavy-duty spring loaded hinge provides

positive contact
Part No . Desc ription P

JTC16 16-pin (for 8, 14& 16-pin ICs) ..$~
JTC20 20-pin (for 18 & 20-pin ICS) (
JTC24 24-pin :
JTC28 28-pin 1
JTC40 40-pin 1]

EPROMs • for your programming needs
Part No. Pric e Part No. Price &rt No , I

TMS2516 $4.25 2764A-25 $3.49 27C256-12 $(
TM S2564 5.95 27C64-15 3.95 27C256-15 ~

TMS2716 5.95 27C64-25 .3.49 27C256-20 ~

1702A 3.95 27C6 4-45 2.95 27C256-25 '
2708 4.95 271280TP 2.49 275120TP '
2716 3.95 27128-20 7.95 27512-20 (
2716-1 4.25 27128-25 7.75 27512-25 ~

27CI6 4.25 27128A-15 4.95 27C512 -12.. ~i

2732.. 4.95 27128A-20 4.75 27C512-15 (
2732A-20 .4.49 27128A-25 .3.75 27C512-20 (
2732A-25 3.49 27C128-15 5.75 27C512-25 ~

273 2A-45 2.95 27C128-25 7.95 27COI0-15 ~

27C32 4.95 272560 TP .4.19 27C020-15 1i
2764-20 3.95 27256-15 5.49 27C020-20 1:
2764-25 :3.75 27256-20 5.29 68766-35 4
2764A-20 3.75 27256-25 4.89

EPP $199.95 DE4 $8~

• Partial Listing • Over 4000 Electronic and Comp
Components in Stock! • Call for quantity discoun

3 $ 17.95
4 24.95
4 32 .95

Theperfectunit for roday's
testing and measurement
needs!Features include a6"
CRT display, and bandwidth
from DC ro20MHz.The
GoldStar oscilloscopecomes
with two 40MHzprobes, two
fuses, power cord, operation
manual,schematics and block
and wiringdiagram. Ir's
lightweight and portablewith
a two-year warranty.

400026 National General Purpose
Linear Devices Danbcok $ 19 .95

400039 National Logic Datebook 19.95

400015 National DataAcquisition
LinearDevices Darabock ..... 11.95

400104 National Special Purpose
Linear Devices Databook .. ... 11 .95

400044 National LS/SmL
Databook 14.95

230843 Intel Memory Databook 24 .95

270645 Intel Embedded Controller
ProcessorsDatabook 24.95

GS7020 $39 9.95

National and Intel
Databooks

Additionaldatabook, available!

J£15 6.500 x 4.25 1,660
JE26 6.875 x 5.75 2,390
JE27 7.250 x 7.50 3,220

o $4 .95
o 6.95
2 12.9 5

Please refer to
MailKey 002

when
ord ering

jM1ECO®
El.ECTRONIC COMPONEHTS

COMPUTER PRODUCTS

Additional GoldStar
Oscilloscopes

24 HourToll-Free Order Hotline
1-800-831-4242

Jameco Solderl ss Breadboards

GoldStar 20MHz Dual Trace Oscilloscope

GS90 4RD 40Mhz 2 channel
oscilloscope $79 9.95

GS8100 100Mhz 3 channel
oscilloscope ...... 1349.9 5

Callfor additional Goldstar
test equipment

~ I~~J! I

. I~I

JE21 3.25x 2.125 400
JE23 6.50x 2.125 830
JE24 6.50 d .125 1,360

[ameco's long-lasting breadboards feature screen-printed color coordinates and are
suitable for many kinds of prototyping and circuit design. Larger models feature a
heavy-duty aluminum backing With voltage and grounding posts.

Part Dim. Con tact Binding Part Dim . Contact Binding
No. LIT x W ' Poin ts Posts "Price No. L" x W ' Points Posts -Price
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CIRCLE 114 ON FREE INFORMATION CARD



t Competitive Prices
Computer Upgrade Products and Electronic Components

Upgrade your existing computer system! ]ameco will help you upgrade easily and economically.

10I-Key Enhanc d K yboard Jameco 80386SX Motherboard

Thiskeyboard features12 function keys,
separate cursor and numeric keys.

• IBMPClXT/AT and compatiblecomputers
• Automaticallyswitchesbetween XT orAT
• LED Indicatorsfor Num, Caps,

andScroll lockkeys.

• 16MHz processingspeed
• Baby motherboard(8.5·xI3")
• Zero or one wait state operation
• Supports up to 16MB of RAM
• Intel 80387SXlcompatibiemathcoprocessor socket
• AMI BIOS
• Six 16-bitand two 8-bit expansion busslots
• One-year warranty

Additional
POUl" mpplits

available'

JEI030

......... ................ ... ... ............. .... ............................................$49.95 JE3616SN $249.95

Toshiba 1.44MB 3.5" Intemal Jameco IBM Compatible Power Supplies
Floppy Disk Drive JEI030: JEI036:

PCIXT/AT andcompatibles • Output: +5V @ 15A, -5V @0.5A, • Output: +5V @ 20A, -5V @
?atible with DOSversions 3.3or higher +12V @5.5A, -12V @0.5A 0.5A,+12V @8A, -12V@0.5A
desall necessaryinstallation hardware • 150 watts output power • 200 warts output power
I1B formattedhighdensirymode • Switchable between II 0/ 220V • Switchable between II 0/220V
:Bforma tted low densirymode • Built-infan • Built-in fan
I"H x 4"W x 5.9"0 (actual drivesize) • Size: 9.5" Lx 5.5"W x 4.625"H • Size: 6.5"L x 5.88"W x 6"H
year manu facturer's warranty • One-year warranty • O ne-yea r wa rranty

• CSAapproved • CSAapproved
JEI030 150watt PC/XT power supply $69.95
JE I036 200 watt AT powersupply $89.95

:u $99.95

Many more upgrade products available!

"Additional componmtJ available

transistors And Diodes
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IC Sockets
LowProfile Wire Wrap(Gold) Level 12
Part No , Price PartNo. Pric e

8LP $.10 8WW $.54
14LP .11 14WW .79
16LP .12 16WW .89
24LP .19 24WW 1.39
28LP .22 28WW 1.69
40LP .28 40WW 1.89

PriceDescription

Male, 25-pin $.65
Female, 25-pin 75
Hood 39
Meral Hood 1.35

LEDs
TI , (Red) $.14
TI 3/4, (Green) 16
TI 3/4, (Red) 12
T1 3/4, (Yellow) 16

Connectors

COMPUTER PRODUCTS

1355Shoreway Road
Belmont, CA 94002

Call or write foryour
FREESummer Catalog:
1*800*637*8471

24-HourToll-Free Order Hotline:

1-800 - 831 - 4242

CA Residents please addapplicablesalestax. Terms: Pricessubject{Q changewithout notice.
EE Shipping. handling Item, subject [0 availabilityand prior sale.

I!JU~ ijiiSl and,i~suu.nce are Completelist of terms/warranties isavailable
~ ~ ~ additional. upon request.

Q 1992[ameco 9/92 All trademarks are registered trademarks of their respective companies.

For International Sales, Customer Service, Credit Department and all other
inquiries:Call 415*592*8097 between 7AM-5PM P.S.T.

JAMECO
® $30.00 Minimum Order

FAX: 1·800·237·6948 (Domestic)

E1..ECTRONIC COMPONENTS FAX: 415*592·2503 (Imerruricnall

Jameco Servicel.iner«:

1·800·831·8020 [Computer R,p.>;')

Technical Support: 1·800·831·0084
BBSSupport: '415·637·9025

DB25P
DB25S
DB25H
DB25MH

Part No.

XC209R
XC556G
XC556R
XC556Y

256KDIP 120ns $1.69
256K DIP 150ns 1.59
1MB DIP 80ns 5.99
1MB DIP 100n' .5.49
256K SIMM 80n' 16.95
1MBSIPP 80ns .54.95
1MB SIMM 60n' 64.95
1MB SIMM 70n' 59.95
1MBSIMM 80n, 54.95

Memory
Function Price

Part No. Price Part No. Pr ice
PN2222 $.12 IN751 $.15
PN2907 .12 CI06Bl .65
IN4004 .10 2N4401 .15
2N2222A .25 IN4148 .07
IN4735 .25 2N3055 .69
2N3904 .12 IN270 .25

Switches

Val ues available(insertohms into' pace marked
"XX"):
500n, i x , 5K. 10K, 20K, 50K, lOOK. lMEG

43PXX 3/4 watt, 15 rum $.99
63PXX I12 watt, I turn 89

Miscellaneous
Components*

Potentiometers

JMT123 SPOT, on-on (toggle) $1.15
206-8 SPST, IG-pin(DIP) ...... ..1.09
MPC121 SPOT, on -off-on (toggle) ..1.19
MS102 SPST, momentary

(push-butto n) 39

Part No.
41256·120
41256-150
511000P-80
511000P-IO
41256A2B-80
42I000A9A-80
421000A9B-60
421 000A9B-70
421000A2B-80

tegrated Clrcults*
o. 1-2
>0 $.25
)2 25
>4 25
08 29
14 .39
30 25
32 25
74 29
76 49
86 25
112 25
.123 39
:138 39
;175 35
il93 59
;244 69
.245 69
;373 69
;374 69

No. 1-2
82CP $.59
H7T 59
J24N 35
J36Z 1.09
339N .45
;55V 29
556N 49
723CN .49
74ICN 29
1458N 39
.l488N .45
.l489N .45
N2003A 69
[3914N 2.49
5 532 ; 1.19
>5T .45
l2T .45

* Call fora complete listing ofICs

Linear ICs*
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couneoue Serv/~ • Discounl Prices . Fssl Shi

INVERTER

Car Lighter Coil Cord

VERY SPECIAL DEAL - 17 VD
210 MA WALL TRANSFORME

LCD DISPLAY
40 Character X 2 Line

ALL ELECTROniCS CO
Mail Order Elec tronic Parts And s upp lie

P.O. Box 567 0 Van Nuys, CA 91

OptrexII DMC40218or H~achi II LM018L
Built-in controllerand drivers. 4 or 8 bit operatiol

5 Vdc power. Displaysize: 6.05" X 0.7" Modules
7.12" X 1.34·. Character size: (5 X7 dots) 3.2mr

4.85 mm. Data sbeets and instructions availab~

CATIlCD-3 $15~..

Fiveband monoralgraphic equalizer. Allows use01
one sourcefor backgroundmusicand music-on-hol
Allows you to equalizeand adjust the volumeof on.
wnhcut changing the other. Useful in any apolicatlor
where equalization of a moneral source is desirable
RCAjack inputs and output s, Removable metalcon
coverto p<event tarrpering. 6.75· X5.75· X3.125·

CATI EQ.1 $1500_...

Automolivecigar lighter plugw~h replaceable
5 amp fuse. Oualty, retractable coil cord extern

to approximately6 feet. Terminates with a 5 pin I
plug which can be cut-oil. Ideal for battery charI

or running 12Vo~ devices from a car battery.
CATlCLP·18 SO

10for $12.50 $1_...

Monoral Graphic Equalize

ERG. Inc.,-Smart Force"'"
II LPSI 5-1-3. Input:15-25 Vdc
Output:80-1ooVaC@4ooHz.4.1ma.
Designed to powerelectroluminescent
lamps and glow-strips. Can be used in any applicat
where low current. high frequency ACis desired.
1.25" X 0.85" X 0.95". CATlINV-3 ~250

10 for $20.00 .. _.

New 17 Vdc,210 rnawall tranSforme~s. ,
6 n:cord. Unusual co-axialdevice on lQ;:l
endof cord can be cut oil and used
for anotherapplication
Largequantityavailable. . : . ;~

CATI DCTX·1721 ~',",
100for $1.25each I> SO
1000for $1.00 each .1_...

I._ii
TERMS: Minimum order 110.OQ.Shpping and handliJ
lor 1116 48 continantal U.S.A. 13.50 par order. AnothE

including AK, HI. PR or Canada must pay lull shippi"l
All orders da/ivarad in CALIFORNIA must includa st.

alas tax (7 .25 %, 7.5 %, 7.75 %, 8 .25% 8.5 %) .Quant
Limftad. NO C.O.D. Pricassub' ctto cha a w/outnot

Call or Write For Our
FREE 64 Page Cata log

(Outside The U.S.A. Send $2.00 Postage

ALL ELECTRONICS CORP.
P_D. Box 567 0 VanNu s, CA 09 1401

o PONEER
o ZENITH
o OAK
o HAMUN

o BASE BAND
oroCOM
o SCIENTIFIC ATlANTA
o JERROLD

WORLDWIDE CABLE

1 800·772·3233
1291 A POWERLINE ROAD, SUITE 109

POMPANO BEACH, FL 33069

Me / COD / VISA
NO FLORIDA SALES

Scrambling News. 1552 Hertel AVl! ..
8ullalo. NY. 14216. VoicelFax (716)874-2088

coo S AREOK ADD$6

PAY TVAND SATELLITE OESCRAM811NG
ALLNEW 1992 EDITION ALLNEW

1992Editionupdates latestCircuits.Turn-ODS. Bypasses, Bullets. Bags. Black­
ciphers,Veil Plus andB·Mac Fixes. OntyS1 5.95.YCllWjna rd Hacker's Bjble
includesPillS Tells AI! $1595 Pay TVandSatelliteDescramblingVol.1(Ba­
sics), 1989, 1991 Editionsareall different.$14.95each. MOS Handbook $9.95.
SatelliteSystems underS6OO. $12.95(52).My31$29.95or51$49.95. SCram­
blingNews Monthlywill keep youuptodate onPlusbreaks. $24.95wYr. special.
Everything wehaveincluding video. $10.95. New Catalog$1.

CABLE TV DESCRAMBLERS*CONVERTERS*
and ACCESSORIES.

....-I....~~

PANASONIC, JERROLD, OAK,
PIONEER, SCIENTIFICATLANTA

AND MORE. LOWEST PRICES. FREE CATALOG.

C~L~:::~Y (800) 234.1006

BUY BONDS

WANTED

FREE Catalog
MUI~.V1.lon (402)331 ·3228 800 - 8 3 5 - 2330
Electronl..", 2130 SO.I23rd CL.126 Omaha, NE 68144

B IOMEDICAL newsletter exp lai ns ult raso und ,
ca rdiac comp ute rs, lasers, etc . Four postp aid is­
sues $20.00. PNP, Box 70, Brooklyn, NY 11204 .
(718) 837-9349 ext. 33 .

INVENTORS

INVENTIONS/ new productslideas wanted : ca ll
TLCI for free information/inventors newsletter. 1
(800) 468-7200 24 hours/day - USN Canada.

INVENTORS : We submit ideas to indust ry. Find
out what we can do for you. 1 (800) 288-IDEA.

INVENTORS! Can you paten t and prof it from your
idea? Call AMERICAN INVENTORS CORP. for
free information . Serving inve ntors since 1975 . 1
(800) 338-5656.

F.C.C. Commercial General Radiotelephone li­
cense. Electron ics home study. Fast , inexpen­
s ive! "Free " de ta ils . COMMAND, 0 -176, Box
2824, San Francisco, CA 94126.

EDUCATION & INSTRUCTION

ELECTRONIC engineering. 8 volumes com ­
p lete . $109.95 . No prior knowledge required . Free
brochure. BANNER TECHNICAL BO OKS, 1203
Grant Avenue, Rockford, IL 61103.

MONEYMAKERSI Easy! One ma n CRT rebuild­
ing machinery. $6,900.00 rebuil t. $15,900.00 new.
CRT, 1909 Lou ise, Crysta lake , IL 600 14. (815)
477-8655. FAX (815) 477-7013.

EASY work! Excellent pay ! Asse mb le prod ucts at
home. Call to ll free 1 (800) 467-5566 Ext. 5192.

HOME assembly work available! Guaranteed
easy money! Free details! HOMEWORK-R, Box
520, Danville, NH 03819 .

ANTIQUE RADIO CLASSIFIED
Free Sample!~o

Antique Ra dio's
Largest Circu lation Monthly. 006) 0

Articles, Ads & Classifieds . 0 0

6-Month Tria l: $15. 1-Yr: $27 ($40-1st Class).
A .R.C., P.O . Box 802 -L9, Carli sle, MA 01741
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CABLE T.V. BOXES - ALL TYPES·
• LOW PRICES- DEALER PRICES·

.. ACE PRODUCTS ..
• 1-800-234-0726 •

ORDER T OLL FREE
1-800 -228- 7404

DON'T FORGET TO AS K ABOUT OUR

FREE CATALOG WITH BUYING GUIDE

FRIENDLY, PROFESSIONAL SERVICE
30 DAY MONEY BACK GUARANTY

BEST PRICE - BEST SERVICE

1"1 I~I ~ IC.O.~
Fal~~ NU-TEK 8..ECIRQ'ICS

1.512250-50316114IW!::ON5 \\UOO r:R
• #YJ7 DEP. 298 AUS1IN TEXAS 787fR

CABLETRONICS

CONVERTERS
1-4Unlts 5 Units 10 Units

PANASONIC TZP 145 $88.00 $75.00 $70.00
STARGATE 2000 $79.00 $69.00 $65.00
*HAMLIN MCC 3000 $25.00 $19.00 $15.00

ADD-ON DECODERS

SB-3 (NEW) $50.00 $45.00 $43.00
*SB-3 FACTORY $45.00 $39.00 $35.00
SA-3 $56.00 $50.00 $45.00
DTB-3 $65.00 $55.00 $50.00
KNI2A-2 or 3 $49.00 $45.00 $40.00
*HAMILIN MLD 1200-3 $49.00 $40.00 $35.00
*ZENITH SSAVI $165.00 $149.00 $125.00
SA-DF $159.00 $139.00 $125.00

COMBOS
JERROLD DPV7 $299.00 $149.00 $239.00
JERROLD DPBB $319.00 $259.00 $249.00
SA8580 COMBO $299.00 $225.00 $215.00
*JERROLD DRX-3-DIC $165.00 $105.00 $89.00
JERROLD DRZ-3-DIC $175.00 $115.00 $99.00
*OAK M35B $45.00 $35.00 $30.00
HAMLIN SPC 4000 3M $50.00 $44.00 $44.00
ADD $10.00 FOR VARISYNCH

*Refurblshed as New

OlY ITEM OUTPUT PRICE TOTAl

CHANNEL EACH PRICE

California Penal Code 1593-0 Forb ids us from SUB TOTAL
shipping any cable descrambllng unit to Shipping Add

anyone res iding In the state of california 5.00 Per unit

Prices subject to change without notice. OD/CreditCard

Add 5%

TOTAL

Please Print
Name

Addres s City

Slate Zip Tel:( )

o Cashier's Check D Money order DCOD

DVisa DMC CCI Exp . Date___

DECLARATION OF AUTHORIZED USE- I, the undersigned, do hereby declare

under penalty of perjury that all products purchased, now and In the futur e,

will only be used on TV systems with all applicable federal and state law s.

FEDERAL AND VARIOUS STATE lAWS PROViDE FOR SUBSTANTIAL

CRIMINAL AND CiVil PENALTIES FOR UNAUTHORIZED USE.

Date Signed

Cabletronics
98000 Topanga Canyon Blvd ., Suite 323,
Chatsworth, CA 91311
For Free Catalog, or to place an order call
(800) 433-2011 • FAX (818) 709-7565
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Or is it?

Only you can preventforest fires.

"'1'1 APublicService ofthe USDA Forest Service
~ and yourState Forester.

HARDWARE HACKER

continued from page 93

Whole Earth Revie w. There are
bunches of independent and non­
profit inventor's organizations out
there. One I can hearti ly recom­
mend is Ed Zimmer's Inventor-En­
trepreneur Network. For other
regional sources , check out the
Encyclopedia of Associations that
you will probably find at your local
library.

No, I just do not know of anyone
anywhere who is dumb enough to
buy raw. unproven, or undeveloped
ideas . But I do know of several
someones who sometimes might
be interes ted in looking at tight ly
targeted products if those products
are now in their pre-production pro­
totype stage and currently under ac­
tive end-user beta testing .

For instance, Mark Gottleib of
Design Tech International is looking
for innovative approaches to low­
end consumer electronics , es ­
pecially for those items that can be
blister packed and need no con ­
sumer smarts to use.

Dennis Carper of Redmond Ca­
ble is seeking tested and proven
interconnect and adaptor products
that clearly solve obvious and well­
defined problems .

John Simonton of PAIA (and a
freq uent author in Electronics
N ow) sometimes seeks out items
with kit possibilities, especially if
they are related to MIDI or elec­
tronic music.

And Steve Ciarcia of his Micro
Mint is occasionally inte rested .in
any embedded processor applica­
tions-if they are unique.

Besides my own PSRT RoundTa­
ble on GEnie,you might also want to
chec k out the ir HOSB, short for
Home Office and Small Business .
I've also formed my loosely knit
Synergetics Consultants Network
that cente rs on our voice helpline.
Give me a call if you need more
information.

New tech lit
From Texas Instruments, seven

pounds of revised linear data books .
Volume I is on op-arnps: volume II is
on A/D. DSP, and video; and vol­
ume III is on voltage regulato rs and

really oddball stuff.
A pair of very readab le ne

books : The Triumphs and Trials ofc
Organ Builder. by Jerome Mad
owitz, CEO of Allen Organ. and pul
lished by the Vox Humania Pres:
Among the other things, it reveal
how triv ially easy it is to have an
technically solid and perfectly vali
patent busted in court . Just be
cause some epsilon minus does nc
happen to like you.

Plus Accidental Empires by th
pseudonym Robert X. Crinqtey
newly published by Addiso
Wesley. Subtitled How the boys c
Silicon Valleymake all their million:
battle foreign competition, and st.
can't get a date. This book has
double handful of very funny one
liners in it. But otherwise it read
like something that Cring ley wouf
write .

I've found very few trade journal:
devoted to electronic servicing
One useful new one , though , i:
MSM, the Magazine of Service
Management. The magazine puts (
big emphasis on computer service
and identif ication of sources fo
printer and disk-drive replacemen
parts and assemblies .

A great collection of navigatior
books, GPS (global positioning sat
ellites) and otherwise, is offered b)
the Navtech Information Service
And a new Spread Spectrum Scene
labor-of-Iovenewsletter has recently
started publication .

Twofirms apparently still offer top
octave generators and other classic
electronic organ chips . The first is
Fistell Microelectronics and the
other is Keyboard Systems. The lat­
ter also builds workaround replace­
ment modules for chips that are
truly unavailable.

Turning to some of my own prod­
ucts, yet another obvious and major
product selling resource is my re­
cently improved Incredible Secret
Money Machine II.The autographed
copies are available per my nearby
Synergetics ad.

As usual, I havegathered many of
the resources mentioned together
into the Names & Numbers or the
Product Marketing Resources side­
bars. Be sure to check those out
before you use our no-charge tech
helpline or call for a free hacker se­
crets brochure. R-E



TV DOWNCONVERTER

continued from page 84

vided for you to make your
.i board, and the parts-place­
nt diagram is shown in Fig.

I'irs t install resistors RI-RI3,
d RI5-RI7. Next, install all
oacttors except the chip ca­
citors and CIO. Install mixer
., and then wind and install
ils Ll, L2, L3, L5, L6, L7, L8.
~oils Ll , L2 , and L3 are three
rns each of 20 AWG tinned
re wound around a No.8
rew as a form (see Fig. 5) and
en stretched to a length of O.3
ch with the turn spacing
enly maintained. All three of
.ose coils must be tapped as
iown in Fig. 5. The lead from
l (which can be coaxial 50­
un line) has its center conduc­
Irsoldered to Ll at % turn from
ie grounded end. Resistor R5
, soldered 1Y2 turns from the
ad of L2 that connects to R6,
7, and C8. Coil L3 is tapped at
turn from the grounded end.
Coils L6 and L7 are 8 turns

ach of 22 AWG enamelled wire
round on a No. 8 screw: The
crew is removed after winding
he coil. Coil L8 is 9 Y2 turns of
:2 AWGenamelled wire, wound
he same way as L6 and L7.
Iowever, after Winding, the No.
~ screw is removed and a ferrite
uning slug is screwed into the
winding as shown in Fig. 5 . RF
zhok e L5 is installed as if were a
.esie tor.

Install Q2, Q3 , Dl, D2, and
D3. Now install the chip capaci­
tors. Chip capacitors require
special installation pro­
cedures-and they all mount on
the solder side of the PC board.
Figure 6 shows where all of the
chip capacitors, ClO (which
we'll get to in a moment), and Ql
are mounted on the solder side
of the board. As for the chip ca­
pacitors, first tin the area on the
PC board where a chip is to be
installed. Then hold the chip in
place with the tip of a small
screwdriver or tweezers and
tack solder one side. After it's
tacked in place, fully solder both
sides of the chip.

Now install Ql , whose long
lead is the drain. Make sure you

use a grounded iron and work
in a static-free area. neat Ql as
you would a delicate CMOS IC.
The tuning potentiometer (RI4)
can be mounted in different po­
sitions for added flexibility; it
can be mounted off the board
for remote tuning purposes.

Make sure all holes marked
"G" in Fig. 4 have jumper wires
passed through them and sol­
dered on both sides of the PC
board as shown in Fig. 7. Also,
both sides of the board must be
grounded together with copper
foil tape, also as shown in Fig. 7.
Once the tape is in place, solder
both sides.

Next make capacitor CI0.
Take a small square of G-lO,
0.062 material (the same as the
PC board material) and trim it
to a 3/ 16-inch square. Install it on
the solder side of the board as
shown in Fig. 8. Connect coax­
ial 50-ohm cables to Jl and J2,
and DC power leads to 03 and
ground. Set trimmer capacitors
ci, C5, and C6 to about 20% of
maximum, and set C9 to about
80% of maximum. If you use
R14, it can be set halfway. IfR14
is not used, RIO should be tem­
porarily connected to a supply of
about +8 volts. Figure 9 shows
the author's prototype.

Tune up
Thning consists of peaking

the tuned circuits for best re­
ception. Using a frequency
counter connected across R12,
adjust C9 for a nominal fre­
quency of 370 to 375 MHz. If
installed, R14 should vary that
by about ± 15 MHz. IfR14 is not
installed, 0 to + 12 volts applied
to RIO should do the same. The
oscillator might stop ifless than
2 volts is applied to RIO-which
is acceptable as long as you can
obtain a frequency range of 30
MHz.

Connect the converter to a TV
set tuned to channel 3 and to an
external antenna for ATV recep­
tion. Find a signal and peak Ll ,
L2, and L3 for the best picture.
You can also use an RF signal
generator tuned to 435 MHz if
no on-the-air signal is available.
As a last resort, you can also
peak Ll , L2, and L3 on noise.

It is also possible to experi­
mentally peak the converter on

UHF channels 14,15, or 16 If no
other signals are available. Set
C9 for a L.O . frequency of
around 410 to 420 MHz. Note:
This is only to see if everything
works if there's no other way to
obtain an ATV signal and you
have no access to a signal gener­
ator. You will later have to re­
peak the converter to 420 to 450
MHz.

If a sweep generator is avail­
able, simply peak the converter
for a response as shown in Fig.
10. By trimming CIO (use a file
on the edge of it) you can also
experiment with the coupling
and resultant bandpass shape.
You can also do this with a cali­
brated RF signal generator and
a receiver and/or RF voltmeter,
but this will take more time.

The converter should be
mounted in a weatherproof
metal box, if outdoor use is in­
tended. A metal box reduces
stray signal pickup, and also
protects the converter from
damage.

If you will be remote-tuning
the converter (as was shown in
Fig . 3), the converter should be
mounted right at the antenna
or very close to it. That permits
a short cable from Jl to the an­
tenna, reducing signal losses.
The converter can then be
mounted as far as 300 feet from
the TV monitor. R-E

DRAWING BOARD

continued from page 96

case, you should trim the level be­
cause the circuits we'll be building
expect a 1-volt signal.

The only other thing to notice
here-there just isn't much to the
circuit at all-is that the video signal
being fed to the base of the tran­
sistor is related to both positive volt­
age and ground through R1 and R2.
The circuit is going to run on a regu­
lated 5-volt supply; it must be
steady because the level of the sup­
ply voltage is going to havean effect
on the levelof the video. Wire up the
circuit shown in Fig. 4 and get the
video source in place. When we get
together next time we'll start de­
signing some kind of circuit to screw
up the signal. R-E 109
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range counter ­
Optoelectronics

can deliver!
Now for a limited time only, $160.
off the list price. for our Full Range
Model 2810 with bargraph - plus:

• Full range -10Hz to 3GHz.
• LCD display (daylight visibility) .
• True state-of-the-art technology

with the high speed ASIC .
• NiCads & Charger included:

• Ultra-high sensitivity.
• 4 fast gate times.
• Extruded metal case .
• Compatible with MFJ207.

Suggested options

TA100S:
Telescoping Whip Antenna $ 12.

CC30
Vinyl Carry Case ···········$ 15.

BL28:
EL Backlight for use in roomlight and low
light. $ 45.

TCXO 30:
Precision ±0.2ppm 20 to 40°C temp.
compensated time base $100.

Universal
Handi-Counter™
Model 3000, $375. and
Bench Model 8030, $579.
Both offer frequency ,
period, ratio and time
interval.

5821 NE 14th Ave. • Ft. Lauderdale , FL 33334
5% Ship/Handling (Max. $10) U.S. & Canada .
15% outside continental U.S.A .
Visa and Master Card accepted .

CIRCLE 184 ON FREE INFORMATION CARD



Within budget.
Without compromise.

1

Get more ofwhat you
want in a 611z digit DMM
for just $995.
The HP 3440lA gives you more
performance than any other DMM
for the price. More resolution.
Better accuracy. The highest read­
ing speed. Fastest throughput. And
widest AC bandwidth..

It has more standard features.
Like HP-IB, RS-232 and built-in
SCPI commands for more system
flexibility. Plus ten extended func­
tions including continuity, diode
test, limit test , reading hold, dB and
null to give you greater flexibility
on the bench.

What more could you want?
The HP 3440lA also comes with
a 3-year warranty, stan dard.

"6'For more information, or same­
day shipment from lIP DIRECT,
call 1-800-452-4844**. Ask for
Ext. TB26. And we'll send you
a data sheet.

HP 34401ADigital Multimeter
DC Accuracy (1 year) 0.0035%

AC Accuracy (1 year) 0.06%

Maximum input 1llllllVdc

Reading speed 1llllll!sec

Resolution 100 nV.10nA.

100 ll!1

*U.s.list price
.. In Canada call 1-800-387-3867, Dept. 434

There is a better way.

FhOW HEWLETT
~~ PACKARD

c 1992 Hewlett -Pac kard Co. TMUDl35lBlRE

. CIRCLE 178 ON FREE INFORMATION CARD


