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We Only Skimped OnThe Price.

Introducing The Fluke Series 10—From $692

’ Large, easy-to-read display:
Fluke quality: Made in the USA by Fluke, s
with the same rugged reliability that's made 4000 count digital readout.
us the world leader in digital multimeters.
Count on hard-working high performance—
and a two-year warranty to back it up.
Actual size: Easy to carry, New! Min/Max record with relative
easy o use. time stamp and Continuity Capture™;
Makes intermittent problems easier to
find. Records highs and lows—and
“time stamps” when they occurred. In
continuity mode, opens or shorts as brief
as 250 ps are captured and displayed.

New! V Chek™: For fast accurate
checks on power sources and
supplies, set your meter on V Chek—
and let it do the rest. V Chek will
determine continuity/ohms; if voltage
is present, it will automaticall

change modes to measure AC or DG
volts, whichever is detected. For most _ . k() ‘ Capacitance: Autoranging from
initial troubleshooting checks, here's s | F 109999 uF N

the only setting you need to make. : ; ) ' I . 001 s to 9999 F. No need to carry

a dedicated capacitance meter.

For high performance at Fluke’s lowest price, gel
your hands on the new Series 10. Stop by your
local Fluke distributor and feel what a powerful
difference the right multimeter makes—at the
n?hl price. For a free product brochure or the name
of your nearest distnbutor, call 1-800-87-FLUKE.

Autoranging with manual option:
Your choice. depending on your sifuation.

Sllen Mode: Shuts itself off
you !offet extending long

banery life even further. Fluke 10 Ficke 11 Fisks 12
$69.95° §73%5° $8395"
4000 count digital |V Chek™ Y Crak™
display Capacitance. Min/Max recording
15%basicdcvolts| 001009999 F | with rmiative
New! Slide switch and a I RO el Bt
few pushbuttons control accuracy 0.9% basic dc
all functions: Designed for | L 'v;:'cgf;:j i B oo o ]
true ane-nand operalion. Fast continuity accuracy
beeper 0.9% basic ohms
Diode Test accuracy ;
?Iecp Mode Fa;lecon'lmmty 1£h; accura:y“
ests Wo-yoar warran oper asic ac volts
Fast, accurate 5 4 X Dunnup‘l‘ust accuracy
and measurements: Sleep Mode 0.9% basic ohms
AC and DC \fallage Two-year warranty | accuracy
measurements to Faﬁ;ggg["“”'“
600 VO“S, ohms to Dipde Test
40 M<; audible Sleep Mods
cunlmuily m Two-year warranty
and diode tlﬂ. *Suggested U S. list price Dptional hoister with
tit-stand available

The New Series 10.
A Small Price For A Fluke.

Safety—a Fluke standard:

Designed to meet UL1244,
IEC 1010, CSAand VDE safety ~ udible Continuity:

3 : To perform fast continuity FLUKE AND PHILIPS
requirements, extensive checks, just listen for THE T&M ALLIANCE
overload protection built in. the beep; no need to watch

et ©1991 John Fluke Mig_ Co , Inc. Prices and specifications
the display. subject to change. Ad no. 00130

New! TL75 Hard Point™ Test Leads:
Comfort grip with extra strong tips

for extended service ife. F Lu K E ®
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37 VFX DIGITAL SIGNAL PROCESSOR

Use this voice effects processor to change the pitch of your voice T *,,)_»_.,. /

. e
and to create special effects. \ /A‘,.{"’K SRt
Craig Borax and David Beck e s
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71 SLOPING VEE ANTENNA
A low-cost boost for your shortwave or ham transmissions.
Richard A. Formata

79 ATV LINEAR AMPLIFIER
Our low-noise downconverter lets you receive amateur TV signals on
a standard TV!
William Sheets and Rudolf F. Graf
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53 NOT WORKING TO NETWORKING
Basic and advanced equipment for troubleshooting local-area Downconverter
networks.

Gary McClellan

58 THE 555: A VERSATILE TIMER
Learn how to use the 555 in practical timer applications.
Ray M. Marston
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One of the latest electronic buzz-
words is “digital signal processing”
or DSP. We're not surprised to hear

Radin so much talk about it. DSP is being
E’gg‘mnn;s used in everything from compact
Bt T ~=Electropics disc players, to weather satellites,
wmmmsaum to the retrieval of photographs from

g ooy G NASA space missions. If you're curi-
ous about DSP technology, turn to
page 37. OurVFX Digital Processors
lets you take a hands-on approach to
an exciting new technology, and
have some fun while you're atit. 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.

|

THE OCTOBER ISSUE
GOES ON SALE
SEPTEMBER 3.

BUILD A HIGH-EFFICIENCY FM HANDI-TALKIE

This small, light-weight transceiver is powerful and efficient,
offers narrow-band FM modulation and

can be designed to operate anywhere from 27 to 32 mHz.

BUILD A 60-Hz POWER INVERTER
It will provide over 200 watts to your line-powered devices.

DESIGNING HIGH-POWER, LOW-DISTORTION AMPLIFIERS
Real-world applications from a simple 20-watt composite
amplifier to a 70-watt bridge amp.

DIFFERENTIAL TEST PROBES
How and why to use a differential probe.
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5 WAYS TO STOP
WASTING TIME IN
ELECTRONICS.

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!

Stop wasting
your time
breadboard-
ing. Here
are three popular PROTO &
BOARD?® Brand solderless
breadboarding systems that
meet any budget or time ;
schedule. First the diminutive f/ = =
PB-10's 840 contact points  i§
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.

for Quality in
Breadboarding.

" 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-105 lets you

load up to 48 16-pin ICs, and much more onto its s

GLOBAL
1-800-572-1028 SPECIALTIES

CIRCLE 188 ON FREE INFORMATION CARD

‘ﬂ* Call toll-free for details

They're affordable, American-made,

lifetime guaranteed. You'll soon see :

why PROTO BOARD Brand is m
Today's Standard

5-color coded J-
binding posts Jf =
and 17
sockets, for
over 4,560
contact '
points.
Lifetime &
guarantee.
American-
made.
Affordably priced.

Stop wasting your
time plugging-
in external power.
8 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 s

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

slotin 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.
= e

Global Specialties. An Interplex Electronics Company

70 Fulton Terrace. New Haven, CT 06512,

Telephone: (203) 624-3103. © Interplex Electronics 1989
All Global Specialties breadboarding products made in USA

ADON 1
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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 ID 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—comes 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.

@m

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 control,
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

It coupon is missing, write to: Electronics Engineers’ Book Club, Blue Ridge Summit. PA 17294-0850

As a member of the
Electronics Engineers’
Book Club ...

e T
ELECTRONICS ENGINEERS’
SRS T o CLU D O
Blue Ridge Summit, PA 17284-0860

CJYES! Please send me Electronics Engineers’ Handbook, 3rd Ed.

... you'll enjoy receiving Club bulletins every 3-4
weeks containing exciting offers on the latest
books in the field at savings of up to 50% off of
regular publishers' prices. If you want the Main
Selection do nothing and it will be shipped
automatically. If you want another bcok, 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

(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, | may return the book within 10 days
and have my membership cancelled. A shipping/handling charge & sales
tax will be added to all orders.

Name

Address

City/State

Zip Phone

Valid for new members only, subject 1o acceptance by EEBC, Canada must remit in U.S. funds.
Applicants outside the U.S. and Canada will receive special ordering instructions.  RPIF882
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A review of the latest happenings in electronics.
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World's smallest hard-disk
drive

Hewlett-Packard Company intro-
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 (MR 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 technology 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.

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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1-800-292-7711

SHIPPING AT DISCOUNT PRICES 1-800-445-3201 (Can.)

Hitachi RSO Series HITACHI COMPACT SERIES SCOPES
{Pontable Real-time Digital Storage Oscilloscopes) SPECIAL BUY This senes provides many new functions such as CRT
VC-6023 - 20MHz, 20MS/s $1,695 = v Readout, Cursor measurements (V-1085/1085A/665A), Fre-
VC-6024 - 50MHz, 20MS/s $1,995 V-212 - 20MHz SCDPE $409 auoncy Ctr. (V-1085), Sweeptime Autoranging, Detayed
VC-6025 - 50MHz. 20MS/s — Al $2.185 sweop and Trippar Lock using & 6-inch CAT.You don't feel
. — ’ the in terms of p co and op
VC-6045 - 100MHz, 40MS/s Call Hitachi Portable Scopes
VC-6145 - 100MHz, 100MS/s Call DC fo 50MHz, 2-Channel, DC offset func- V-860 - 60MHz, Dual Trace __ $1.149
: itachi feature roll mode. averaging, save tion, Alternate magnifier function V-665A - 60MHz, DD‘» wicursor §1,345
ng. interpolabon, pretriggenng. Cursor V-1060 - 100MHz, Dual Trace $1.385
Trém xoues enable mom acCurate, :g;g_ g:: :ZZESG::EDCUTSOF Meas :gg: V-1065A - 100MHz, DT, wicursor ___ $1,649
; V.522 . Basi Model | sa7s  V-1085- 100MHz, OT, w/cursor $1.995
he RS-232C insertace. ENY the V420 - 40MH — $775 V-1100A - 100MHz, Quad Trace ____ 52,195
ne power 10 Cgia V.223 - 20MHz W 895 V-1150 - 150MHz, Quad Trace $2,695

25MHz Elenco Oscilloscope  V-222-20Mkzdeluxe _______ 625 Elenco 40MHz Dual Trace

SKYCM  PRICE BREAKTHRU o . Chae $405

S-1325 [ToomH = S5-1340
z Digital Storage Oscillosco, { 3

= Dual Trace |, ﬁna,w[}lgﬂm Scope v e I P d. * High luminance 6" CRT

» 1mV Sensitivity |« 2K word per channel memory 05203 | . 3 | + 1mV Sensitivity

«6°CRT |» 10MS/s sampling rate = |\ +10KV Acceleration Voltage

« X-Y Operation |* State-ol-art technology 5775 iy ¥ 5 - 4 » 9ns Rise Time

«TVS » Includes probes e — » X-Y Operation
Y7 | 5-1360 60MHz Delay Sweep $775  Includes (2) 1, 10x Probes

= (2) 1x, 10x Probes included

Al scopes include probes, schematics, oparators manual and 3 year (2 yrs for Elenco scopes) world wide wammanty on parts & labor, Many accessories available for all Hiachi
scopes. Call or writa for compiete specifications on these and many other fine csclioscopes. 1x, 10x Scope Probes: P-1 65MHz $17.95, P-2 100MHz $21.95

Digital Capacitance Meter Digital Multimeter ____ Multimeter with

CM-15508 g o r-—“—ggg Capaciionce & FLUKE MULTIMETERS
TRl Inductance & | L55%® Transistor Tester Scopemeters (All Models Available Cell)

$58.95 e Cibacitancs Model 93  $1,09500 70 Series
9 Ranges e 7 $55 CM-1500B | Model95  $1,39500  Model 70N $65.00
1p!-20,000utd = $75.00 Frasin Reads Volts, Ohms |  Model 87 $1,695.00 Model 7711 $145.00
5% basic accy, Pl LCM-1850 | BEW cynont, Capaciters, | 10 Series Model 7911 $169.00

Zeto control w/ Case - Ten Functions | .28 ¢ Transistors and Model 10 $62.95 B0 Serles
Big 1° Display Diodes [ with case Model 12 $79.95 Model 87 $289.00

Quad Power Supply XP-580 Digital Triple Power Supply | AM/FM Transistor - True AMS 4172
$69.95 XP-T€5 Radio Kit ! Digit Multimeter
220V @ 2A ' $289 with Training Course : M-700T

12V @ 1A G2VE 1A $135

Ve U G2V 1A Mode!l AMFM 108
05% DC Accuracy

- e
Fully roguiated, Shon circuit protecied 2695 <
W 2 ek convol, 3 separete suppiles !l'iun;:-tnfsso 5 Dwodes bl i

Fully regulated and shon circud protected XP-660 with Analog Meters $185 Phie elVidnans

GF- 3016 Funciion Generator Function Generator XK-500 Digital / Ana!og Trainer
: with Freq. Counter ":_-'7':.—-“ Blox| A complete minl-lab far bullding, testing, prototyping analog and digital circulls
249 *i #9600 Elanco's Digital‘Analog Tralnor Is spaclally designed for school projects, with 5 bullt-in power
$ 2 supplies. Includes a function generalor with continousty variable, sine, trangudar, square wave
Sine, Square, Trangle '(: ..‘:‘...: =1 $28.95 | toms. At powar supplies are requiated and protected against shorts,

Pulse, Ramp, .2 1o 2MHz - ——— e Power Supplies

Freq Counter .1 - 10MHz Provides sina, triangle, square B Varlable Power Supply
InVExt operation wave from 1Hz to IMHz
GF-8015 withoul Freq. Meler $179 AM or FM capabifity

with Freq. Counter
Data Hold

Learn to Build and Program Wide Band Signal e
Computers with this Kit Generalors B SVDC @ 1 Amp

- L " s B JOVAC Cenler tapped
Includes: All Parts, Assembly and Lesson Manual @ \SVAC i 1 Amp

Model Analog - Sectlon

MM- W Function Generator Sine,
8000 - - Trlangular, Square wave lorms

$129.00 | " Tinges hom 110 100KME
i ‘ L . | Fine froquency adjst

Digltal - Section

B Eight data gwiches

B Two no bource logic swiiches

SG-3000 $129 : Eumm TTL buffernd

RF 4 8 S tock fraquency 1 19 100KMz
Starsng fom scrakch you buld a compies system. Our r:::l!bioﬁkwm:'i‘i?ﬁ; W Clochk yrpiitute SVPP square wave
Micro-Masier ranes baches you 1D write nio RAMs SG-8500 w/ Di Breadboards
ROMs and run a 8085 microprocessor, which uses w/ Digital Display & B 2 braacboards, sach contain
similar machine language as 1BM PC 150 MHz bulit-in Counter $248 840 tie powess ot 1,080 3149.95 Assembled

WE WILL NOT BE UNDERSOLD C&S SALES INC. 15 DAY MONEY BACK GUARANTEE

UPS SHIPPING: 48 STATES 5% 1245 ROSEWOOD, DEERFIELD, IL 60015 2 YEAR WARRANTY

IL RES 7.5% TAX ($3 min $10 max) . TOR.E20. - 2 WRITE FOR FREE
OTHERS CALL FAX: 708-520-0085 « (708) 541-0710 s
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What's new in the fast-changing video industry.

DAVID LACHENBRUCH

® Flat panels for HDTV. There’s
still no substitute for the CRT when
it comes to large-screen resolution,
but that doesn’t mean that de-
velopers around the world aren't still
trying to find that elusive giant pic-
ture on the wall for HDTV. Two
promising developments recently
surfaced in Japan.

Flat plasma display. The pres-
tigious Japan Broadcasting Corpo-
ration (NHK), 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 could be commercialized as
soon as 1997. The system is being
developed as a joint effort with Mat-
sushita (Panasonic), NEC, Oki Elec-
tric, and Dai Nippon Printing. Texas
Instruments has a contract 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 problems are in
sight. The screen has 1344 display
cells horizontally and 800 vertically,
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 technology 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 (FELCD), a
technology known since 1974. Can-
on is already planning to build sev-
eral plants to mass-produce con-
sumer HDTV panels.

Canon scientists believe that
there is no theoretical limit to the
size of FELCD screens. FELCD ma-
terial 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 still color
screen with nearly HDTV resolu-
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 horizontal
lines.

® Widescreen sets in the U.S.
Thomson Consumer Electronics
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 have 34-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 (4:3) sets, which now
start at less than $2000. In addition
to the 34-inch direct-view set,
Thomson plans to offer widescreen
projection 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 (LCLV) 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 extemnal
light source to provide a very bright
picture with high resolution. It is a
candidate for future giant-screen
HDTV projection sets.

This fall, Hughes-JVC will market
professional models already de-
veloped by Hughes, priced from
S8000 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
will distribute LCLV projectors
worldwide 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 showing and editing home
videos. Sony was the only source
8mm decks, but two others have
appeared. The compact decks with
hi-fi 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
editing home videos. Go-Video has
already shown a prototype model,
due next year. R-E




With NRI hands-
on training, you
can experience

the rewards
of a career

in computer
programming

Now you can get the practical training
and experience you need to succeed in
computer programming, today’s top-
growth computer career field.

NRI at-home training gives you
real-world programming skills in four of
today’s hottest computer languages:
BASIC, Pascal, C, and COBOL. You get
hands-on training that now includes a
powerful 386sx/20 MHz mini-tower
computer, modem, and programming
software ... all yours to train with and
keep! Best of ar. NRI gives you the
programming know-how you need
to succeed on the job, in a new
career, or in a business of your
own.

Job opportunities for the
skilled computer programmer
will increase by 71.7 percent
over the next 10 years according to
Bureau of Labor Statistics forecasts. And
now, with NRI training, you can be one of
the increasing number of computer
programmers using their skills to build a
top-paying career — even a business of
their own — in this professionally and
financially rewarding high-tech field.

V¥V The only programming
course that includes a powerful
386sx-based computer system

and programming software
you keep h_ _

Right from the star,
NRI training gets you
actively involved in
the challenge of real-
world programming.
You learn how to
create the kinds of
full-featured,
powerful pro-
grams today's
employers and
clients demand.
And, unlike any other school, NRI lets you
experience first-hand the power of an IBM
PC/AT-compatible, 386sx-based computer
system, complete with modem, a full
megabyte of RAM, disk drive, and monitor
— all yours to train with and keep!

NEW!
386sx
mini-tower
computer!

Plus you
explore the
extraordinary
capabilities of
not one or
two but four
in-demand
computer
Ianguagcs. You learn to design, code, run,
ebug, and document programs in
BASIC, Pascal, C, and
COBOL. In the
process you become
uniquely prepared for
the wide variety of
programming opportuni-
ties available today.

V¥ No previous
experience necessary
Immediately, you start getting the
money-making job s}ulls you need to
secure a future in computer programming
— no matter what your background. NRI's
unique Discovery Learmning Method guides
you swiftly from computer novice to com-
puter prol)essional with step-by-step lessons
covering program dcsif,n techniques used
every day b?' successful PC programmers.
You'll find no heavy textbooks to
plow through. No night classes to attend.
Instead, NRI's at-home, step-by-step
training covers all the bases, guiding you

from the important fundamentals to real-
world methods and techniques. Backed up
throughout your course by your experi-
enced NRI instructor, you quickly gain the
skills you need to handle a wide variety of
programming tasks with confidence. You
even use your modem to “talk” to your
instructor, meet other NRI students, and
download programs through NRI's exclu-
sive programmers network, PRONET.

V¥V Send today for
your FREE catalog

Now you can experience the professional
and financial rewards of a career in
computer programming. See how NRI at-
home training gives you the know-how,
the computer, and the software you need
to get started in this top-paying field. Send
today for your FREE catalog!

If the coupon is missing, write to us
as the NRI School of Computer Program-
ming, McGraw-Hill Continuing Education
Center, 4401 Connecticut Avenue, NW,
Washington, DC 20008

SEND FOR YOUR FREE NRI CATALOG TODAY!

™ Check one free catalog only
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Write to Q & A, Electronics Now, 500-B Bi-County Blvd., Farmingdale, NY 11735

DOUBLE AND HIGH DENSITY

Is there any truth to the rumor
I've heard that the only dif-
ference between 3!:-inch dou-
ble- and high-density disks is
the extra hole in the corner of
the plastic package? Just about
everybody | 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 “HD” stamped on them.—F.
Foeg, Frish, CA

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

| remember reading a long de-
scription of the chemical difference
in the media but it seems to have
made little impression on me since
all | remember is that the article was
long and technical—the details have
disappeared completely from my
mind.

From a practical point of view, |'ve
had more trouble with “real” high-
density 3'%-inch disks than with the
ones |'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 | have for you is the fact
that some older high-density 3Y-
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.

| know that this 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 3'z-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, | 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 lle 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 | 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 with the Apple
Il 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 the mem-
bers of the Apple Il family, they are a
completely different breed from the
Macintosh.

Once upon a time, Apple Il 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 Il
and has been touting the Macintosh

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

To answer your first question
more specifically, there’s a big dif-
ference between the Apple lle and
the Apple ligs. The “e" stands for
“enhanced” to highlight the dif-
ference between it and the older
Apple Il+ it replaced. The “gs”
stands for “graphics/sound” and is
a way of emphasizing the difference
between it and the older Apple lle
you're thinking of buying.

While the Apple ligs can run a lot
of the software written for the Apple
lle, the reverse isn't true at all. The
hardware is very different and so are
the capabilities of the two ma-
chines. If you have some specific
software in mind, a used Apple lle
can be a good buy but, if you're sold
on the idea of having one of the
Apple Il series of computers, spring
for the extra bucks and hunt up a
used Apple ligs.

It may interest you to know that
friends 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
Il computers—even for the top of
the line Apple 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 with-
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 selling computers, not
writing the software that will run on
them.

As farasusinga 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.



Science PROBE! — the only
magazine devoted entirely to Amateur
Scientists! If you are fascinated by sci-
encein allits many forms.. . . if you can't
stay away from a microscope, tele-
scope, calipers, or test tube — we in-
vite you to share the wonders in every
issue of Science PROBE! You will join
a community of Amateur and Student
Scientists who enthusiastically seek
scientific knowledge or follow scientific
pursuits for their own sakes and not
merely as a profession.

Obtain your next issue of Science
PROBE! by visiting a quality News-
stand, Convenience Store, or Super-
market or by reserving your personal
copy through the mail by completing
the coupon below.

From your very first issue of Science
PROBE! you will be involved in a world
of scientific facts, experiments, and
studies pursued by amateur scientists
who are university students, investors,
academicians, engineers, or office
workers, salesmen, farmers—whose
quest is to probe into the mysteries of
science and reveal them to all.

Plan to become a Science PROBE!
reader!
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are:
Inside Internet—A Scientific Computer Network
Make your own Seismometer
Operate a Solar-Powered Weather Station
Assemble a Solid-State Portable Barometer

The Bicycle—A Traveling Scientific Laboratory

Welcome to. ..

PROBE!

The Amateur Scientist’s Journal

Embark on an irresistible new journey into the realm

of mystery, challenge, and exploration! The perfect

. magazine for the budding scientist, the serious

amateur, the professional who would like to relax,
and those who simply want to gaze at the stars.

Articles to appear in upcoming issues of Science PROBE!

If you're fascinated by science in all its many forms,
if you are compelled to experiment and explore, then
Science PROBE! is your kind of magazine!

For Faster Service—Call Today:
1-800-777-5489

Science PROBE! 7RJ29

500-B Bi-County Boulevard
Farmingdale, NY 11735

Please forward my copy of Science PROBE! as soon as it comes off the press.
I am enclosing $3.50-U.S.A. ($4.23-Canada-includes G.S.T) plus $1.00 for
shipping and handling. Better still, please enroll me as a subscriber and send
the next four (4) quarterly issues of Science Probe. I am enclosing $9.95-
U.S.A. (Canada: $16.00—includes G.S.T.)

[] Next Issue Only [[] Next Four Issues (1 Year)
Offers valid in the U.S.A. and Canada only. No foreign orders.
Name

Address

City State
All Orders payable in U.S.A. Funds only.
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ON SALE AT QUALITY NEWSSTANDS, CONVENIENCE STORES AND SUPERMARKETS
GET YOUR COPY TODAY—S$3.50-U.S.A.—$3.95-Canada
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Earn Your B.S. Degree
in
ELECTRONICS
or
COMPUTERS

e

By Studying at Home

Grantham College of Engineering,
now in our 42nd year, is highly ex-
perienced in “distance education™—
teaching by correspondence—through
printed materials, computer materials,
fax, and phone.

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

Our Computer B.S. Degree Pro-
gram includes courses in BASIC,
PASCAL and C languages — as well as
Assembly Language, MS DOS, CADD,
Robotics, and much more.

Our Electronics B.S. Degree Pro-
gram includes courses in Solid-State
Circuit Analysis and Design, Control
Systems, Analog/ Digital Communica-
tions, Microwave Engr, and much more,

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

Write or phone for our free
catalog. Toll free, 1-800-955-2527, or
see mailing address below.

L ]

Accredited by
the Accrediting Commission of the
National Home Study Council

GRANTHAM
College of Engineering
Grantham College Road
Slidell, LA 70460

VIDEO IC's

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

| 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 freebie “'engineer-
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 having 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
| recently upgraded from my
old XT computer and gotamuch
faster 386SX that runs at 20
MHz. Everything runs much

faster now, but | find that the cur-
sor speed hasn’t changed
much. Is there anything | 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, | 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 would
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—
particularly 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 (and some commercial
ones as well) for changing the key-
board repeat rate, but all of them
have one slight disadvantage: they
steal a certain 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 | run it automatically every
time | turn on my computer. |'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
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GREAT PAPERBACKS AT SPECIAL PRICES

| BP248—TEST (] BP26T—HOW TO

EQUIPMENT CON- a3 Ui 1U$E OSCILLO-
STRUCTION ..... moaates SCOPES AND
$5.95. Details con- Suwipment OTHER TEST EQUIP-
struction of simple, in- T MENT ... $6.95. Mas-
expensive, but ex- ] tering the oscilloscope

s not really 100 difficult.
This book explains all
the standard controls
and functions, Other

tremely uselul test
equipment, AF Gen,
Test Bonch Ampl, Au-
dio Millivoltmeter, Tran-
sistor Tester and six '
maore.

[] CMOS1—CMOS POCKET GUIDE 1

1 BP265—MORE
ADVANCED USES
OF THE MULTI-
METER.... $§5.95. Use
these lechniques to
test and analyze the
performance of a van-
ety ol components.
Also see how 10 build
ad-ons 1o extend multi-
meter capabilities.

[] BP256—INTRO TO
LOUDSPEAKERS
AND ENCLOSURE
. DESIGN..... 55.95. We
= explore the variety of
N enclosure and speaker

[1 BP249—MORE

$18.95. Works like the TTL Guides but covers
all commonly used CMOS standard devices,
Six major sections. The first shows the device
schomatic. Nexl is a briel description of the

are a valuable cross-reference.

BP245—DIGITAL
AUDIO PROJECTS
- $5.95. Practical cir-
cuits to build and ex-
periment with. In
cludes A/D converter,
input ampilifier, digital
delay line, compander,
ocho effect and more

| BP247T—MORE
ADVANCED MIDI
PROJECTS ..... $5.95.
Circuits included are a
MIDI indicator, THRU
box, merge unit, code
generator, pedal, pro-
grammer, channelizer,
and analyzer.

[] BP299—PRACTICAL
ELECTRONIC FILTERS
were $6.95. Presents a doz-
en lilter-based practical

component and is foliowed by full operating projects with applications in lest equipmént con-
details. The lourth section kists major applica- and around the home of in struction projects.
tons, while the 5th and 6th sections present the constructor’s workshop. They include a digstal
essential data for that cevice and a kst of the construction de- volimeter, capacitance
redevent manutacturers. The final two sectons tadls are included meter, current tracer

1 BP251—COMPUT-
] BP3I0I—UNDERSTANDING ER HOBBYISTS
PC SOFTWARE .... $6.95. This HANDBOOK .....
book will help you understand the $8.95. A wrapup of ev-
basics of vanous types of business erything the computer
soltware in common use. Types of hobbyist needs to
soltware covered inciude word pro- know in one easy 1o

use volume. Provides a
range of uselul reler-
ence matenal in a sin-
gle source.

ADVANCED TEST
EQUIPMENT CON-
STRUCTION .....
$6.95. Eleven more

S O [ BP309—PREAMPLI-
FIER AND FILTER CIR-
CUITS .. $6.95. Provides
circuits and background
info for a range of pre-
ampliliers, plus tone con-
trols, lilters, mixers and
more. All are high-perlor-

Paanciter
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| i
mance circults that can be

| built al a reasonable cost.
A PCP“E—-ELEC?RONIC
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, lo a sophisticated
mulli-channel security system
Each project is described in detad
with aircut diagrams, explanations.
of how it works, instructions for
building and testing, and how 1o
adapt circuits to meet special re-
quirements.

prehensive and easy to
understand guide lo
the subject.

uunu—mucmummwmmummu
the subject written for the p | engineer, enthusiast, Or others
who want 10 know mome before they buy. 8 x 10 in.

[} BP190—ADVANCED ELECTRONIC SECURITY PROJECTS...$5.95. Includes a
passive infra-red detector, a fiber-optic loop alarm, computer-based alarms and an
unusual form of ultrasonic intruder detector.

[] BP235—POWER SELECTOR GUIDE.....$10.00. Complete guide o semiconduc-
tor power devices. More than 1000 power handling devices are included. They are
tabulated in alpha-numeric sequency, by lechnical specs. Includes power diodes,
Thyristors, Triacs, Power Transistors and FET',

[} BP234—TRANSISTOR SELECTOR GUIDE.....$10.00. Companion volume 1o
BP235. Book covers more than 1400 JEDEC, JIS, wbrmspwltmm
contains listing by case typa and el e
transsstors, high-voitage devices, Mmmmm

] BPIS—MINI-MATRIX BOARD PROJECTS.... $5.50. Here are 20 useful orouts
that can be buill on a mini-matrix board that is jus! 24 holes by ten copper-iod stnps.

] BPMT—PRACTICAL ELEmIC Ill.llt.(‘.lﬂ(‘-‘ BLOCKS—Book 1. ....SS.?S
Oscillgtors, Timers, Noise G e Trggers
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[] BP239—GETTING THE MOST FROM YOUR MULTIMETER..... $5.95. Covers
b&udmwmm Methods of component testing includes
tors and cther active and passive devices.

[J BP97—IC PROJECTS FOR BEGINNERS....$5.50. Power supples, radio and
audio circuits, oscillators, timers, switches, and more. I you can use a soldering iron
you can build these devices.

m] BPS?—SO PROJECTS USING RELAYS, SCR S& THIAB& .$5.50. Build pri-
ority Ind light modulators, warning devices, light di and more.

() RADIO—100 RADIO HOOKUPS.....$3.00. Reprint of 1924 booklot presents radio
circuits of the era including regenerative, neutrodyne, reflex & more

] BP42—SIMPLE LED CIRCUITS..._ $5.50. A large selection of simple applcations
for this simple electronic component.

[ BP122—AUDIO AMPLIFIER CONSTRUCTION.....$5.75. Construction detais for
preamps and power amplhhers up through a 100-waft DC-coupled FED ampiifier.

[1 BPS2—CRYSTAL SET CONSTRUCTION..._ $5.50. Everything you need 1o know
mmmrﬁum

| BP255—INTERNATIONAL RADIO
.95, Provides

| BP179—ELECTRONIC CIRCUITS
FOR THE COMPUTER CONTROL O
ROBOTS ..... §7.50. Data and circuits lof
interlacing the compuler to the robol's
motors and Sensors

CHECK OFF
THE BOOKS YOU WANT

STNITDNS GUIDE ..... §7.95.

the casual kstened, amalour radio DXer
and the radio monitor with an
essential relerence work designed to
guide him or her around than ever more
complex radio bands
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SOLID-STATE RELAY UPDATE

Regarding the article, “Solid-
State Relay’’ (Radio-Elec-
tronics, May 1992), a very impor
tant feature is the zero-current
switch-off characteristic inherent in
the triac.

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 (ine) transformer (L) if
the current is suddenly interrupted
at a non-zero value, as occurs with
mechanical contact breakers. As
we know, E = %% 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

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

ANOTHER HUM STOPPER

| enjoy reading Ask R-E each
month. The 60-hertz hum problem
described in the June issue could
be caused by a ground loop. When
components of a stereo 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

LETTERS

current flow is caused by a small
potential difference in the neutral
conductor wiring in a building'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 60 of Radio Shack's 1992
catalog in the automotive section. It
can be used in line-level circuits of
any audio equipment. | have suc-
cessfully used this device in audio
component hookups.

JACK P. SONNEMAN
Fayetteville, OH

ROSICRUCIANS, ALIVE AND WELL

| 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. | sub-
scribe to Radio-Electronics and
have done so for quite some time. |
am also a member of the Rosicru-
cian Order, AMORC, and have been
a member for just as long, if not
longer.

Until the time comes when | no
longer receive the valued informa-
tion that | do from both Radio-
Electronics and AMORC, | 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, | 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-
ly prefer a 60-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 El 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-signal
lamps flash. Here are two other
practical solutions.

Wagner Lighting now markets a
fully solid-state, two-terminal auto-
motive 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-



The DMM our
customers designed.

Before we built the new generation Beckman
Industrial Series 2000 DMMs, we asked people
like you what you really want.

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 autoranging Min/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 For more information on these new DMMs
provides the high resolution needed for adjusting call (outside CA) 1-800-854-2708 or ~
_power supplies and generators down to ImV. (inside CA) 1-800-227-9781. Beckman B ’

Made in the USA
=

The Beckman Industrial Series 2000, priced
from $209 to $279 offers you the best perfor-
mance for your dollar. Look again at these features:
« 4 Digit, 10,000 Count Resolution
* Basic Accuracy to 0.1%

* True RMS, AC or AC on DC

* 0.01Q Resolution

* Automatic Reading Hold

* Ims Peak Hold

* Fully Autoranging Relative and Min Max Modes
* Intermittent Detector

* UL1244, IEC1010 Design

* Thre= Year Warranty

The Series 2000 offers the most solutions for your
everyday test and measurement needs. The only
DMMs designed by the people who use them. You.

And only the Series 2000 features a menuing Industrial Corporation. 3883 Ruffin Rd..
system for fast, simple feature access. San Diego, CA 92123-1898.

Beckman Industrial” iy P
P — e Specifications subject 1o change without notice.

An Alffiliate of Emerson Electric Co, © 1992 Beckman Industrial Corp.
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quires an external audio transducer,
Wagner's new flasher has incorpo-
rated an attention timer that beeps
for eight 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 existing automotive turn-signal
flasher.

Another way to get the driver's
attention is by making the click loud-
er. A capacitor in series with a
speaker across the load and battery
terminal of the flasher will create a
click at every lamp on/off transition.
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 1%-
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 manufacturers design their
products very close to the product
safety guidelines as a matter of cost
containment. Many individuals, in-
cluding office workers, children who
play video games, and students
may spend considerable time in
close proximity to CRT's—either in
TV sets or computer terminals. 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.

| agree that we must not hamper
the electronics industry, but at the
same time, | 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.
MATT STANTON

Shrewsbury, MA R-E
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[fyou're in the market for great test and measurement gear, here's some food for thought: Tek makes a bunch of it.
All with the same enduring quality that made our scopes famous. We even have catalogs so you can order these

03W-188624 Copynghti 15592, Tektrontx, inc
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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
monitor.

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-

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
contractor, the Westinghouse Elec-
tronics Systems 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 communications link to
criminal and motor-vehicle data
banks, and still-frame video capture

® 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 radarimage 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-
veillance. These are commercial
versions of military systems that the
company has developed over the

late the flexibility of the aorta and  and transmission. past five decades. R-E
affordable products directly, in case you want to do more L
than just window shop. TALK T0 TEK / 1-800-426-2200 EXT. 78 y-. Tektronix
At and Measurement
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ultimeter buyers on a bud-

get have never had it so

easy—nor have they ever
had it so hard. It used to be difficult
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 92123.) Beckman's
DM15XL, DM10XL. and DM5XL
range in price from $34.95 to
$59.95. The DM10XL, which we ex-
amined, costs $44.95.

The first thing we noticed about
the DM10XL was its 3%z-digit
(2000-count) LCD readout. The
large (0.7-inch) digits are very easy
to read. We also noticed the meter's
non-traditional 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 6x3x 1% 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 potentially dangerous situa-
tions.) Beckman calls the feature
the "Safety Tester.™

The Safety Tester feature also
makes sense for someone who
doesn’t use a DMM regularly—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.
Even when 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 Testeris 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 voltage.) 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

EQUIPMENT REPORTS

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 pA, 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
switch 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.

Along with the fusing, the
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-pA 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 for your
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's 7-13 (174-216 Mhz) 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.0.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 brand
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
B85044. Phone: 602-968-6231; FAX
1-800-366-9662.
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CALL NOW
AND

RESERVE
YOUR SPACE

® 6 x rate $940.00 per each insertion.

e Fast reader service cycle.

@ Short lead time for the placement of
ads.

e 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.

FAX: 516-293-3115

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 telephone
line to monitor all telephone conversations
over 1 mile away without batteries! 100mW
output! 80-130MHZ. Receive on any FM radio
or wideband scanner. VT-75 miciotransmitter.
$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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$495 FOR A PROGRAMMABLE DC
POWER SUPPLY IS NOW A REALITY!
® 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.
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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, elc.), 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.
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CABLE TV CONVERTERS AND DE-
SCRAMBLERS SB-3, TRI-BI, MLD, M358,
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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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
MacBreadboard 1.0. In-
tended for hobbyists and
students, the transistor-
transistor logic (TTL) train-
er was designed 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 select a TTL
device by number (i.e.
7400) from a menu, place it
on the representation 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
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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 have been sim-
ulated can be displayed
and printed out. A
“snapshot” of the bread-
board can also be printed.
Integrated circuit sche-

matics can be displayed by
double-clicking 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
Churton #24, Hills-
borough, NC 27278;
Phone: 919-644-1620.

PACKET MODEM/TERMINAL

MODE CONTROLLER A ¢

Commodore 64/128 com-
puter and a handheld VHF
or HF single-sideband
transceiver with the
MFJ-1271 are your tickets
for admission to packet
communication. MFJ’s
modem/terminal mode
controller plugs into your
Commodore's rear cas-
sette port. It works both

CIRCLE 17 ON FREE
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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

susceptibility and in-
creases the chances of
making QSO connec-
tions—especially 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-

terprises's Digicom/
64 public software
(MFJ-1293).

The MFJ-1271 costs
$49.95.—MFJ Enterprises,
Inc., PO. Box 494, Missis-
sippi State, MS 39762;
Phone: 601-323-5869 (for
orders: 1-800-647-1800);
Fax: 601-323-6551.

GENERAL-PURPOSE CUT-
TER. Cable TV and com-
puter network installers,
and technicians working
with different kinds of coax-
ial cable and wire need
sharp, general purpose
cutters. GC Electronics
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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, without crushing
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.

AUDIO REFERENCE GENER-
ATORS. The ARG-440 and
ARG-1000 audio reference
generators from Tobin Cin-
ema Systems are said to
generate pure, accurate
440-Hz (A4 to musicians)
and 1000-Hz tones. The
generators also provide
precision ‘“‘pink'' and
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“white'" noise for audio
tests.

A 440-Hz frequency
standard is used in tuning
musical instruments and
even whole orchestras.
The frequency can also ver-
ify that tape speed is cor-
rect and that 0 VU
reference levels are set. A
frequency of 1000 Hz is the
traditional reference level.
Both models of audio refer-
ence generator have
stated accuracies of 10
parts per million, 3 ppm
(0.0003%) 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
equalization. Moreover,
pink and white noise can be
mixed to simulate the
sound of rain, a waterfall,
surf, or various hissing
noises.

The outputs of the audio
reference generators are
electronically balanced at
600 ohms and deliver O
dBm. They can also be un-
terminated at + 6 dBu, un-
balanced at 0 dBu, or
loaded for a lower signal
level. Each generator set
includes a calibrated circuit
board, color-coded de-
tachable 16-wire cable, a
wall-outlet 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-1000 audio reference

generators are priced at
$150.—Tobin Cinema Sys-
tems, 3227 49th Avenue
SW, Seattle, WA 98116;
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
firmly grasp wires or leads
and receptacles with con-
nectors accept 2- to 4-mm
(0.087- to 0.157-inch) lead
wires. The miniature and
disposable clips are intend-
ed for tests on densly pop-

ulated circuit boards in
restricted locations. They
are also useful is such
medical applications as
electrocardiogram testing.
The larger clips are suitable
for testing for high-current
withstand capability and
electrostatic-control prod-
ucts.

CIRCLE 20 ON FREE
INFORMATION CARD

The large, heavy-duty
Model 5785 grips objects
up to 9.5-mm (0.37 inch) in
diameter. It has an overall
length of 81 mm (3.19-
inch), and it accepts a
sheathed banana plug. It
will protect against 250
volts. The large Model
5786 clip grips objects up

63W-188581-1

EVEN AT $39.
THE BLUES GAN LAST
A LONG, LONG TIME.

Conventional wisdom says if you spend less than forty

bucks on a probe, it won't be long until the thrill is gone.
sut DU raprobeS' start at 539, live practically

forever, and work with almost any scope around, so it

won't surprise us if you pick up a whole case. After all,

some folks were just bom to have the blues.

Duraprobe

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

Radar Electric / R.S. Electronics / Zack Electronics
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HAMELS

Instruments

Top engineering
needs top equipment

Our line of high quality measuring
instruments offers a full range of
outstanding features and unbeata-
ble price/performance standards.

| tns RE.AY PTESL a4V 4 a8eas

800.247.1241

HEIS INC.

Electronics Now, September 1992

1939 Plaza Real 20 Lumber Road BLDG. # 2
| OCEANSIDE, CA 92056 ROSLYN, NEW YORK 11576
Phone (619) 630-4080 Phone (516) 484-7121
26 Telefax (619) 630-6507 Telefax (516) 484-7170
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to 10 mm (0.39 inch) in di-
ameter. It includes a screw
connection for lead wires
up to 18 AWG (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 banana jack
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 clips are
priced from $.98 to $3.45
each.—ITT Pomona Elec-
tronics, Customer Service,
1500 East Ninth Street,
P.O. Box 2767, Pomona,
CA 91769; Phone:
714-469-2900: Fax:
714-629-3317.

INTEGRATED SURFACE
MOUNT WORKSTATION.
Manufacturers who per-
form paste and place sur
face-mount component as-
sembly in small volume can
improve their yields and
their productivity with the
SMT-6000pick/ place/ dis-
pense system from OK In-
dustries.

The mechanically as-
sisted, solder-paste dis-
pensing and component
placement 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-
sembly. That arm can be
moved in the X-Y-Z-0 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,
reducing placement loca-
tion error by as much as
67%. According to OK In-
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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 prototyping
and batch production, a
board can be pasted and
populated in one worksta-
tion while secured in the
adjustable, locking PC
board holder. Movement is
minimized 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 source for pick-and-
place operations, time/
pressure controls 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 feeder-
mounting bracket are also
available.

The SMT-6000 SMT
workstation sells for
$3750.—0K Industries,
Inc., 4 Executive Plaza,
Yonkers, NY 10701;
Phone: 914-969-6800;
Fax: 914-869-6650.

TRANSDUCER POWER SUP-
PLY. The Model 4130 en-
capsulated power supply
from Calex offers adjusta-
ble voltage output for
powering transducers,
strain gages, and many
kinds of laboratory equip-
ment. The power supply
provides 4 to 15 volts DC at
up to 1590 milliamperes,
enough power for three



THE [ASTEST, LASIEST CROSS-REFERENCING
OF ORIGINAL DEVICES TONTE
REPLACEMENT FARTS!

E‘% ai}?‘@g% NTE'S NEW SOFTWARE
=4 UICK Cross
e QUICK Cross

> ,. ' | “QUICKCross'' is the All NTE parts carry a two-

industry’s first PC-based - year warranty and most
software cross-reference are available off the shell.

to NTE’s highly success-  <quieKCross’ 5% and
ful line of semiconductors gy, » floppy diskette

and relays! MS-DOS versions are
Justtype inanyof 2 available direct from NTE
guarter of-a million- - - or through your local NTE

industry device numbers  distributor. For your
— U.S.; Japanese, and nearest one, call NTE toll-
5 = European — and you'll free 1-800-631-1250
488 NTE7 gettheideal replacement  (including Canada) or
ok 2 1._..N'1~ES:,,1§§1 from over 4,750 NTE (201) 748-5088.
Ep&; 235, devices in about one FAX: (201) 748-6224.
: ‘;Y S = 1 second!

NTE ELECTRONICS, INC.

A WORLDWIDE REPUTATION FOR QUALITY. SERVICE AND VALUE

£ YES, PLEASE SEND ME THE FOLLOWING NUMBER OF COPIES OF
“QUICK Cross” SOFTWARE ON FLOPPY DISKETTES
__5%"{1.2M) 55.00 ea. ___3%:" (T20K) *6.00 ea.
5% (360K) *7.50 ea.

Enclosed please find my checkormoneyorderforS____

“QUICK Cross’* soltware runs in MS-DOS on any IBM PC or compatible with 530K of
RAM. a small hard drive, and 2 5% ~ or a 3% ~ floppy drive. NTE's atabase pccupies
only 2.1 Mbytes of hard disk space when loaded. itis a public domain release.
MS-DOS is a registered trademark of Microsoft Corporalion.

IBM is & registered trademark of International Businuss Machines.
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If You're Serious
About a Future in
Electromcs Ensure that
Future with the Best
Educational Training

— Available.
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SEND FOR YOUR CIE HOME

STUDY COURSE CATALOG AND
RECEIVE A FREE 24 PAGE CIE
ELECTRONICS SYMBOL HANDBOOK!

Includes hundreds of the most frequently o
used electronic symbols. Published by

CIE exclusively for our students and
alumni. Yours free when you

request a CIE Course Catalog.
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If you want to learn about electron-
ics, and earn a good income with that
knowledge then CIE is your best
educational value.

CIE’s reputation as the world
leader in home study electronics is
based solely on the success of our
graduates. And we've earned that
reputation with an unconditional
commitment to provide our students
with the very best electronics
training.

Just ask
any of the

CIE PROVIDES YOU WITH A
LEARNING METHOD SO
GOOD, IT'S 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 CIE lessons are designed for
independent study, CIE's instructors
are personally available to assist you
with just a toll-
free call. The

150,000-plus
graduates of
the Cleveland
Institute of
Electronics
who are
working in
high-paying
positions with
aerospace,
computer,
medical,
automotive
and communi-
cation firms
throughout the
world.

They'll tell you success didn't
come easy...but, it did come....thanks
to CIE. And today, a career in elec-
tronics offers more opportunities and
greater rewards than ever before.

CIE'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 IT'S THE
ONLY SUBJECT WE TEACH!

result is practical
training... the
kind of experi-
ence you can put
to work in today’s
marketplace.

LEARN BY
DOING...\X/TTH
STATE-OF-
THE-ART
FACILITIES
AND

EQUIPMENT.
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 CIE’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
TRAINING....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

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.l. Bill for veterans and other

eligible persons.

= Upon graduation, CIE offers free preparation to pass the Certified

Electronics Technician Exams.

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- | want to get started.

i Send me my CIE school catalog includ-
ing details about the Associate Degree

Program. [For your convenience, CIE

l will have a representative contact you -

there is no obligation.)

AE42
I Name:
I Address:
B city State:
: Zip: Age:
l Phone No. | )
l Check box for G.l. Bulletin Benefits
l L1 Veteran ] Active Duty
l gﬂ!n
s () §
] CLEVELAND % 8
INSTITUTE OF e
ll ELECTRONICS
. 1776 East 171h Street A school of thousands.
Cleveland, Ohio 44114 Aclass of one,
l (216) 781-9400 Since 1934,
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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%. Ripple and
noise are less than 0.5 milli-
volt rms. The power supply
has built-in remote sensing,
it is short-circuit protected,
and it has an intenal ther-
mal shutdown switch. The
Model 4130 can operate at
full load to temperatures of
70°C. It measures 3.75 X 2
% 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 for 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,
Corcord, CA 94520-4841;
Phone: 800-542-3355;
Fax: 510-687-3333.

COAXIAL ADAPTER CABLE
KIT AND CONNECTOR KIT.
Test Probes' universal
coaxial adapter cable kit,
TPI-5010, is intended for
use with the company'’s
TPI-3000A connector kit.
Each of the six adapter ca-
bles in the kit accepts all
combinations of BNC,
TNC. SMA, N, UHF, Mini-
UHF, F, and RCA con-
nectors.

According to the manu-
facturer, any combination
of two connectors from the
24 available in the
TPI-3000A kit can be at-

tached to the ends of one
of the six universal cables

in the TPI-5010 kit. Be- g

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-

’{:'*<g" 7 . 5 )
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vinyl chloride (PVC) jack-

ets.

The TPI-3000A con-
nector 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
forvarious RF systems and
test equipment.

The TPI-5010 kit con-
taining six cables and a
plastic-coated wall rack is
priced at $98. The
TPI-3000A connector kit
with 24 connectors sells
for $150.—Test Probes,
Inc., 9178 Brown Deer
Road, San Diego, 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 replaces.
The multi-LED lamps are of-
fered 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 rectifier bridges 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 prnices of McLED's
vary from $1.00 to S10
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 0s-
cilloscope channel with this
active differential os-

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 oscilloscope to be
grounded for safety while
measurements are made
without isolation ampli-

CIRCLE 25 ON FREE
INFORMATION CARD

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 x20 to x200
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
DeerRoad, San Diego, CA
92121; Phone:
619-535-9292. R-E
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USING ONLINE SCIENTIFIC
& ENGINEERING DATA-
BASES; by Harley Bjelland.
Windcrest/McGraw-Hill,
Blue Ridge Summit, PA
17294-0850; $26.95.
Engineers, technicians,
scientists, hobbyists, and
technical writers always
seem to be hungry for
facts, and they might
spend hours searching for
just the right information
before they start or com-
plete a project. But we are
now undergoing an infor-
mation explosion, and it
seems that the leading
edge of scientific and engi-
neering knowledge always
seems to elude our ability
to keep up. Books, maga-
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zines, technical papers and
other printed materials are
no longer the only sources
of technical data; on-line
computer databases are
helping out by providing
current information that is
easily accessible through
your modem-equipped PC.

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

ing datbase search with a
minimum investment of
time, effort, and expense. It
describes the required
computer hardware and
software and explains the
advantages and disadvan-
tages of each database
service. Step-by-step, illus-
trated instructions tell you
how to tap into the power
of on-line databases, and
sample searches show ex-
actly 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 technical and con-

sumer on-line databases
including EasyNet, Dialog,
BRS, MEAD, STN, ORBIT,
Dow Jones, and EPIC.
Techniques are presented
for evaluating information
obtained through 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 listings 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

Train at HOME to be an

Electronics TEEhFIiEiBFI"

As the demand for computers and microprocessors
in business, manufacturing and communications
continues to grow, so does the need for qualified
technicians. It's not unusual for experienced
technicians 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 without interrupting your job or
home life.

* Electronics & Microprocessor Technology

¢ Industrial Electronics & Microprocessor
Technology

* Communications Electronics with Micro-
processor Technology

* Computer Servicing & Electronics Technology
* Specialized Associate Degree In Electronics
Technology

Depending on the program you select, you'll
perfect your skills using this advanced equipment,
included in the price of tuition:

¢ |BM-Compatible Personal Computer

* Digital Multimeter

* Digital Logic Probe

* Elenco Oscilloscope

* Portable Cellular Telephone
1* Source: LS. Bureau of Labor Stanstics)

Peoples College introduces some training firsts to

make your learning experience more complete:

* Accelerated Learning System — a scientifically
proven study system that helps you learn faster
and easier than ever before.

s Video Tutor Training Tapes — give you a
permanent, visual record of informative lectures
and close-up demonstrations.

s Experience Labs — professionally designed
experiments that give you hands-on “bench”
experience.

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

To help you get started on your education, Peoples
College has reduced tuition rates and offers low
maonthly payment plans with no finance fees. So
don't delay, call or write for more information
today!

Pragrarms otfered only in United States, Canada, Puerto Rico
and Virgin Islands. No Obligation, No sales person will call

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

YES! | would like to know more about your
training programs. Send a catalog to:
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PEOPLES COLLEGE |

OF INDEPENDENT STUDIES
233 Academy Drive * P.O. Box 421768 .
Klssummee, FL 34742-1768

CIRCLE 187 ON FREE INFORMATION CARD

MON S21U0NI03|3 266} J8qUia)das

(]
w



Electronics Now, September 1992

g

g 4
CIRCLE 27 ON FREE
INFORMATION CARD

offerings in resistors, ca-
pacitors, timmers, 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
being offered include
breadboards, enclosures,
connectors, fans, heat
sinks and power supplies.
Manufacturing equipment
from Jim-Pak includes sol-
dering irons 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 OSCILLATOR
CIRCUIT ENCYCLOPEDIA; by
Rudolf F Graf. TAB Books,
Division of McGraw-Hill
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 oscillator
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-
cillator circuit 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 past. 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 amateurradio 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
satellites such as AMSAT-
OSCAR 13, and look at the
next generation of OSCAR
satellites.

TROUBLESHOOTING & RE-
PAIRING ELECTRONIC MU-
SIC SYNTHESIZERS; by De-
Iton T. Horn. TAB Books,
Division of McGraw-Hill
Inc., Blue Ridge Summit, PA
17294-0850; Tel.
1-800-822-8138; $16.95.
As music 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 digital instru-
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. -In-
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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Countersurveillance
PR

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 CEOQ, 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 up! You may be the victim of
stolen words—precious ideas thar would
have made you very wealthy! Yes, profes-
sionals, even rank amateurs, may be lis-
tening to your most private con-
versations.

Wake up! If you are not the vicrim,
then you are surrounded by countless vic-
tims who need your help if you know how
to discover telephone taps, locate bugs, or
“sweep” a room clean.

There is a chriving professional service
steeped in high-tech techniques that you
can become a part of! But first, you must
know and understand Countersurveilance
Technology. Your very first insight into
this highly rewarding field is made possi-
ble by a video VHS presentation that you
cannot view on broadcast television, sat-
ellite, or cable. It presents an informative
program prepared by professionals in the
field who know their industry, its tech-
niques, kinks and loopholes. Men who
can tell you more in 45 minutes in a
straightforward, exclusive talk than was
ever actempted before,

Foiling Information Thieves

Discover the targers professional
snoopers seek out! The prey are stock
brokers, arbitrage firms, manufacturers,
high-tech companies, any comperitive
industry, or even small businnesses in the
same community. The valuable informa-
tion they filch may be marketing strat-
egies, customer lists, product formulas,
manufacturing techniques, even adver-
tising plans. Information thieves eaves-
drop on court decisions, bidding
information, financial data. The list is
unlimited in the mind of man—es-
pecially if he is a thief!

You know that the Russians secretly
installed countless microphones in the
concrete work of the American Embassy
building in Moscow. They converted

1-516-293-3751

HAVE YOUR
VISA or MC CARD
AVAILABLE

what was to be an embassy and private
residence into the most sophisticated re-
cording studio the world had ecver
known. The building had to be torn
down in order to remove all the bugs.

Stolen Information

The open taps from where the informa-
tion pours out may be from FAXS, com-
puter communications, telephone calls,
and everyday business meetings and
lunchtime encounters. Businessmen need
counselling on how to eliminate this in-
formation drain. Basic telephone use cou-
pled with the users understanding that
someone may be listening or recording
vital data and information greatly reduces
the opportunity for others to purloin
meaningful information.

CLAGGK INC.
P.O. Box 4099 » Farmingdale, NY 11735

Please rush my copy of the Countersurveillance Technigues
Video VHS Cassette for a total cost of $53.95 cach (which
includes $4.00 postage and handling)
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: No.of Cassettes ondered

| Amount of payment $ . —
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I Expire Date I
1
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Sigramure - — ——
Name -

Adddress - —

ATy S S S— S Rrn | Zp
All payments in US AL funds. Canadians add $4.00 per VHS
cissette. No foreign orders,

The professional discussions seen on
the TV screen in your home reveals how
to detect and disable wiretaps, midget
radio-frequency transmitters, and other
bugs, plus when to use disinformation to
confuse the unwanted 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 when you find it?

Bugs of a very small size are easy to
build and they can be placed quickly ina
matter of seconds, in any object or room.
Today you may have used a relephone
handset that was bugged. It probably
contained three bugs. One was a phony
bug to fool you into believing you found a
bug and secured the rtelephone. The sec-
ond bug placates the investigator when
he finds the real thing! And the third bug
is found only by the professional, who
continued to search just in case there were
more bugs.

The professional is not without his
tools. Special equipment has been de-
signed so that the professional can sweep
a room so that he can detect voice-acti-
vated (VOX) and remote-activated bugs.
Some of this equipment can be operated
by novices, others require a trained coun-
tersurveillance professional.

The professionals viewed on your tele-
vision screen reveal information on the
latest technological advances like laser-
beam snoopers that are installed hun-
dreds of feet away from the room they
snoop on. The professionals disclose that
computers yield information too easily.

This advertisement was not written by
a countersurveillance professional, but by
a beginner whose only experience came
from viewing the video tape in the pri-
vacy of his home. After you review the
video carefully and understand its con-
tents, you have taken che first imporrant
step in either acquiring professional help
wich your surveillance problems, or you
may very well consider a career as a coun-
tersurveillance professional.

The Dollars You Save

To obtain the information contained in
the video VHS cassette, you would attend
a professional seminar costing $350-750
and possibly pay hundreds of dollars more
if you had to travel to a distant city to
attend. Now, for only $49.95 (plus
$4.00 P&H) you can view Countersur-
veillance Techniques at home and take
refresher views often. To obtain your
copy, complete the coupon or call .
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Electronics. RETRAY

ENJOY THE WORLD OF ELECTRONICS EACH MONTH!

Radio .
E’E.:"" ﬂ"'ﬂs Subscribe to the best electronics magazine—

Y s the one that brings you the latest high-tech
o ey o - construction projects, feature articles on new
technology, practical tfroubleshooting
techniques, circuit design fundamentals, and
much more.

Electronics Now looks to the future and shows
you what new video, audio and computer
products are on the horizon. What's more
you'll find helpful, monthly departments such
as Video News, Equipment Reports, Hardware
Hacker, Audio Update, Drawing Board,
Computer Connections, New Products, and
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@ Buyer’s Guide to Digital
Oscilloscopes

e Build A Scanner Converter

@ Single-Chip Voice Recorder

@ Build A MIDI Interface for your PC
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Circuits

® Build A High-Power Amplifier for
your Car

e Add Music On Hold to your Phone

@ All About Binaural Recording
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FX

DIGITAL SIGNAL PROCESSOR

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 VFX processor, 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 microcomputer. 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 accepis
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.

Basic operation

The VFX block di-
agram is shown in Fig.
1. A four-position DIP
switch (of which only
three are used) puts
the VFX into one of
four operating modes:
harmonizer, echo, re-
verb, and test. Table 1
shows the DIP switch

positions for each mode. The
harmonizer voice effect raises
or lowers the pitch of your voice.
A high pitch makes you sound
as if you're breathing helium,
and a low pitch 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 (B% ?ce Hz) and 9 is

A little DSP goes a long way
in generating unusual

sound effects.

CRAIG BORAX and DAVID BECK

the maximum upshift (+305
Hz). The VFX board powers up
inlevel 4, which is no shift atall.
A sHIFT button lets you step
through the range of pitch
shifts; after 9 the processor re-
turns to 0. 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 O in-
dicating a delay time of
0.63 to O seconds.
Each press of the suiFr
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 suirr button. The
effect is more subtle
than the echo effect
and simulates the
acoustics of a large
room.

The test mode helps
troubleshoot 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 VEX 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 x8 EPROM
(eraseable program-
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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.

mable read-only memory), two
8K x 8 SRAMS (static-random
access memory), power-supply
circuitry, and audio con-
ditioning. The CODEC incorpo-
rates an input anti-aliasing fil-
ter, an A/D 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
21055 internal 512 words. The
DSP can access external memo-
ry in 100 nanoseconds but has
an internal wait-state generator
to allow the 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 these multiple

effects. The EPROM hex code
will be posted on the RE-BBS
(516-293-2283, 1200/2400,
8N1), as a file called VFX.HEX.
Let’s look at the algorithms used
for each effect.

Algorithms

The harmonizer shifts the
pitch of an audio signal, such as
music or speech, up or down.
One of the most widely known
uses of this technique is seen in
the novelty musical group, the
Chipmunks. Recorded in the
early 605, the Chipmunks' up-
pitch effect was made simply by
playing back audio tapes at a
higher speed. Today. the high-
tech approach is to use digital
signal processing.

The principal algorithms per-
formed by the DSP hardware for
the harmonizer are the fast
Fourier transform (FFT) and the
inverse FFT (IFFT). Those al-

TABLE 1—DIP SWITCH SETTINGS
S1-a S1-b S1-c Si-d
Echo ¥ X OFF 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 signal and the
data at each stage in the process
as it is spectrum-shifted. Figure
2-a plots the audio input versus
time. Figure 2-b shows the fre-
quency spectrum of the audio
signal in 2-a. Figure 2-c shows
the original spectrum at the top
and the up-shifted spectrum at
the bottom. thure 2-d shows
the original audio signal on top
with the processed audio sig-
nal, which contains higher-fre-
quency components, at the
bottom.

The timing of the algorithm of
the harmonizer is shown in Fig.

used in electronics. The Fourier trans-
conerint £ ekxialionythe o -

n to the frequ domain, or simply
away of Mﬂaﬂw DS e
Foujed imSOai (ERT) Is on sloosit



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/Shift/IFFT
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 nx 455
periods ago (where n is a
number from zero to nine as
shown on the VFXs 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 O
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 shirr button. The re-
flection factor determines the
attenuation of the signal before
it is stored in the delay line and
simulates the reflection factor
of a 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.

0}
—6 — + ; 1 i {
0 20 40 60 80 100 120 a
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FIG. 2—HARMONIZER ALGORITHM. In a you see the audio input vs. time, b shows the
frequency spectrum of the audio signal, ¢ 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.

| ACOUIREBUFFER#1 |  ACOUIREBUFFER#2 |  ACQUIREBUFFER#1 |
PROCESS PROCESS PROCESS
BUFFER #2 BUFFER #1 BUFFER #2

| QUTPUT BUFFER #1 |

i

6ms 18.7ms

QUTPUTBUFFER#2 |  OUTPUTBUFFER#1 |

FIG.3—HARMONIZER TIMING DIAGRAM. The input signal is sampled at a 6.5-kHz rate
and fills buffer #1 in 19.7 milliseconds with 128 samples. The next 128 samples are
stored in buffer #2.

Circuitry croprocessor, IC1, has 1K x 24-

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

bit words of fast program mem-
ory (PM) on chip. An on-chip os-
cillator requires a 10-MHz
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ZERD 1:5{6 :
fae BUFFER
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FFT FFT
REAL REAL
BUFFER BUFFER

[ outpuT |

J’ BUFFER

FFT
IMAG
BUFFER

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.

crystal (XTAL1) and two small ;
capacitors (Cl1 and C2). On = Sy
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 .| CODEC AUDIO
EPROM (250 ns) to supply the DAG OUTPUT
1K words (3K bytes) of PM. The _ _

BOOT MEMORY SELECT (BMS) out-  FIG. 5—ECHO-EFFECT BLOCK DIAGRAM. A digital implementation of an adjustable-
put of the 2105 selects the length analog delay line is used.

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 Sl1.

~| CODEC Hnuozo
DAC oUTPUT
In addition to the on-board

PM, there is 0.5K x 16-bit words  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%.
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The Analog Devices ADSP-2105 is
the engine of the VFX processor. The
ADSP-2105 is a second-generation dig-
ital signal processing (DSP) microcom-
puter based on the earlier ADSP-2100. It
has significant architectural improve-
ments over earlier 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-chip—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 selects for program
memory, data memory, and boot memo-
ry, and a programmable wait-state gen-
erator to allow for slow external
memories. f

The 2105 incorporates several pe-

THE ADSP-2105

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

o p-law and A-law CODEC's using

hardware companding as well as digital

‘audio-oriented D/A and A/D 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-micron low-power CMOS
processing holds power dissipation to

less than 1 watt; a powerdown mode
reduces the power consumption fo a
mere 80 milliwatts.

The ADSP-2105 incorporates three
execution units:
® Barrel shifter
@ Arithmetic Logic Unit (ALU)

e Multiplier Accumulator (MAC)

The three units are optimized for their
specific function, and are, therefore,
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 ALU has the following 16-bit regis-
ters:

AX0, AX1, AYO, AY1, AR, and AF
The MAC has:
MX0, MX1, MYO, MY1, MRO, MR1, MR2,

LISTING 1

START: :
I0=buffer#l;
MO=1;
Id=buffer#z;
MO=1;

CNTR=2048; _

DO MOVE BUFFER UNTIL CE;

AR=PM(I4,M4);

DM( 10, MO )=AR;

MOV _BUFFER:

{Address of bufferf#fl in DMD}
{Post modify value}

{Address of bufferfi2 in PMD)
{Post modify value}

{Number of words in buffer}
{Do loop}

{End of the loop)

— - — 1 N T e —
:J,> REGISTER a0 pROGRAM BOOT
SRAM SRAM ADDRESS
1Kx24 512x16 GENERATOR
DATA DATA
ADDRESS ADDRESS
di M PROGRAM
GENERATOR GENERATOR faiiiio] T\‘ PN T’\_ S
a0 - EXTERNAL
- . 14 PMABUS | : ™ ooress
,———-— & pr— e 14
14 _DMABUS L
: > 0 e Fli
_ 24 , PMD BUS A . B~ E"‘EEAF;;""L
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{__ E " o
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FIG. 10—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



FIG. 11—THE EZ-LAB KIT includes a demo board, an ADSP-2101/5 family assembler,
linker, and other miscellaneous development software. You can design and debug
software for certain applications at minimal cost.

and MF
The barrel shifter has:
SB, SI, SE, SR1, and SR0

In addition, the ADSP-2105 incorpo-

rates two data address generators
(DAGs), 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’ use a set of three
registers to control indirect addressing
and circular buffers. Those are the index
registers (10 to 17), the modify registers
(MO to M7), and the length registers (LO
to L7). For example, by setting up the
registers so that 0 has the starting ad-
dress, MO has a value of 1, and LO is
zero, blocks of data can be moved from
one butffer to another with very little pro-
gramming (see Listing 1).

To be 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-
ulalor that allows software debugging
}n;gtéc;ul an expensive in-circuit emulator

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 lo-

=t

LISTING 2
IRQ2 0004h
SPORTO (Transmit) 0008h
SPORTO (Receive) 000Ch
SPORT1 (Transmit) 0010h
SPORT2 (Receive) 0014h
TIMER 1 0018h

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 68-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-LAB demonstration
board, an ADSP-2101/5 family 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

minimal 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.
For people with limited capital resources
and small to medium complexity al-
gorithms, the kit is great. R-E

of on-board data memory (DM).
Since that is not enough to per-
form the 128-point FFT and
IFFT, two external static RAMSs
are also attached to the data
bus, one for the high byte (IC9),
and one for the low byte (IC8) of
the memory. That 2 X 8K bytes
of SRAM addressed by the 2105
is accessed when the pata MEM-
ORY SELECT (DMS) 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
IC11 (the seven-segment BCD
latch/decoder/driver), which
then drives the seven segment
display. No decoding is required
for the selection of IC11 because
there is no external program
memory in the system.

The VFX processor 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 SPORT1,
which includes pins 52-56.
SPORT]1 is configured for 8-bit
synchronous data transfer with
word-framing sync pulses and
p-law companding. The 2105
generates a 1.66-MHz serial
clock (scuk1) and 6.5-kHz fram-
ing pulses on TRANSMIT FRAME
SYNC (TFS1) and RECEIVE FRAME
SYNC (RFs1) to synchronize the
data transfer.

The CODEC implements p-
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 sensitive 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 VFX board accepts + 9 volts
DC and generates —9, +5,
+5.1, and —5.1 volts DC. Volt-
age converter IC7 (a TSC7660)
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FIG. B—PARTS-PLACEMENT DIAGRAM. Make sure that you install the mono jack at J1

and the sterec jack at J2.

PARTS LIST

All resistors are Y-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

R30—10 ohms i

R31—470 ohms (% 7), 14-pin DIP

R32—10,000 ohms ( % 5), 6-pin SIP

R40—10,000 ohms, multiturn po-
tentiometer

R50—200,000 ohms, multiturn po-
tentiometer

Capacitors

C1, C2—20 pF, 100 volts, ceramic

C3-C7—10 uF, 35 volts, electrolytic

c8, C9, C11-Ci15, C17-C19,
C23-C29,C31-C34, C36-C39—
not used

C10—220 p.F, 25 volts, electrolytic

C16—10 pF, 6.3 volts, Tantalum
electrolytic

C20-C22—1 uF, 50 volts, ceramic

C30—0.047 pF, 100 volts, ceramic

C35—47 pF, 100 volts, ceramic

C40-C50—0.1 pF, 100 volts, ce-
ramic

Semiconductors

IC1—ADSP-2105KP40 DSP pro-
cessor

1C2—27256-25 32K x8 EPROM
(256K)

IC3—TP3054J CODEC

IC4—LM741N op-amp

IC5—LM386N-3 audio amplifier

IC6—7660SCPA voltage converter

generates 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 (D1 and D2)

IC7—7805T 5-volt regulator

IC8, IC9—6264-15 SRAM, 150 ns

IC10—74HC14N hex Schmitt trig-

‘ger inverter

IC11—CD4511 7-segment decoder/
driver

D1, D2—1N5231B 5.1-volt Zener di-
ode

D3—1N4001 diode

DISP1—LTS6780R 7-segment
common cathode LED

Other components

XTAL1—10-MHz crystal

S1—4-position DIP switch

S2, S83—momentary pushbutton,
N.O.

J1—2mm DC power jack

J2—mini stereo jack

J3—mini mono jack

Miscellaneous: IC sockets, 9-volit
DC wall transformer, microphone,
headphones, PC board, solder,
efc.

Note: The following items are
available from American Dis-
tributors, Inc., 9 Whippany
Road, Whippany, NJ 07981
(800) 877-0510:

@ VFX kit (includes PC board
and all PC-mounted compo-
nents)}—$105

(plated through holes, solder
masked and silkscreened)
® 9-volt wall transformer—$12
® Headphones—515
@ Microphone—$16

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

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.

Construction

The VFX processor is easy to
build. All the necessary compo-
nents including a double-sided
PC board, all ICs, semiconduc-
tors, and passive components
are available from the source
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 VFX card 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 ICs. Electrostatic
discharge can cause very subtle
damage in the IC that can be
hard to find—the kind that is

FILTER DESIGN SOFTWARE

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 members. The FDAS software
can also implement other kinds of digital
filters than FIR, including infinite im-
pulse response (liR) and some analog
equivalents. R-E
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SOLDER SIDE of the VFX board.

worth avoiding.

First apply 9-volt DC power to
J1 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-

6 INCHES

erator. Now reapply 9-volts DC
to J1 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.

Install IC1, IC2, IC10, and ICI1
in their respective sockets. For
the RAM test, set all the S1 DIP
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
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Learn about basic and advanced equipment

for troubleshooting LAN’s.

THIS IS PART 2 OF A THREE-PART SE-
ries on troubleshooting local-
area networks (LANS). 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

GARY McCLELLAN

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,
we'll 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
LANS. Also check with Jensen
for tools and tool kits suitable
for twisted-pair and Token Ring
LANS.

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. Try a local electronic
parts distributor for manufac-
turers literature on connector
installation. Or locate a copy of
the Radio Amateurs 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.

The DMM

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 LANSs, and also to
check building AC-line 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 3%-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 O to 200 ohms
range, a continuity beeper, a 0
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FIG. 1—A ASIC DMM, like the Fluke Model 70, is an indispensable LAN
troubleshooting.

to 20-volts DC range, and a O 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 LAN servicing. 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
0 to 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
tight 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
DMM reading for a good UTP ca-
ble can be in the range of 5 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’s measure 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
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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 (UTP), 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 TDR. The
noise meter is a simple AC volt-
meter that reads millivolt noise
in the 1-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 TDR function can locate
shorts and opens in LAN cables.
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 TDR 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 TDR'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 activity 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
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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 tone is 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 different transmit/re-
ceive pairs, as well as a hub
computer test function. For
Token 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 of UTP systems, from sin-
gle- to four-pair cables termi-
nated in RJ-11 or RJ-45 con-
nectors. Operation is simply a
matter of snapping both ends of
the cable into the unit, pushing
the Test 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
a DMM!

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
Tektronix 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 tolocate 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
benchtop oscilloscope, as
shown in Fig. 4. However, in-
stead of the usual cathode ray
tube (CRT), the 1502C has a lig-
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 I1I 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.
e Paladin Corporation, 3543 Old
Conejo Rd., Newbury Park, CA
92123, (800) 272-8665.
e Jensen Tools, Inc., 7815 S. 46th
Street, Phoenix, AZ, 85044, (602)
968-6231

e 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, PA 17105, (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
0.76c. Some sources refer to
propagation rate as the numer-



FIG. 4—TEKTRONIX’ 1502C TIME DOMAIN REFLECTOMETER provides analog dis-

play of distance versus im

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-

pedance. A knowledgeable technician can interpret the
display to locate subtle LAN cable faults.

tivity monitor.

Analog vs. digital

In this article, we have de-
scribed two types of TDR’: 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.

%he 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.

Turn 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 TDRs
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.

Network certification

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 LANs
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
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The D55

A Versatile

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

RAY M. MARSTON

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

IN ANY ASSOCIATION TEST FOR
those who know integrated cir-
cuits, the three digits 555 will
summon up the instant re-
sponse “timer IC." [t'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 “building 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
is 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 comparator, R-S flip-
flop, low-power complementary
output stage, slave discharge
transistor, and a voltage-refer-
ence potential divider. Both
halves of a dual version of the
555 (two 555s on a single chip),
the 556, have identical elec-
trical 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
® Qutput can drive TTL logic
circuits
® Temperature stability ex-
ceeds 0.005%/°C
® Normally “on” and normally
“off”" output

The 555 and 556 were de-
signed for precision timing ap-
plications, with the timing
interval controlled by an exter-
nal resistor and capacitor (RC)
network. The devices contain
voltage dividers consisting of



E’Eﬂl’ﬂﬂ'

SHOPPER

Supplement to Radio Electronics, SEPT.1992.

10 KHz-50 MHz GENERATOR
AN/URM-25 SIGNAL GENERATOR, covers 10 KHzto 50
~ 1 MHz in 9 bands; output to 100K uv into 50 ohms.
= & Modulation 0-50% 400 or 1000 Hz: internal 1 MHz
- ~# % calibrator. Includes impedance adapter, antenna simu-
: . lator, two attenuators, test cable and manual repro.

RN Requires 115 VAC 60 Hz; 11.3x14x10.8, 52 Ibs. sh.

USED-REPARABLEw/output ... $89.50 CHECKED.................. $159.50

AC-DC MULTIMETER
HICKOK 1604M MULTIMETER, measures 0-300 VACin 7-full
scale ranges 0.5-1.5-5 sequence, 0-1500 VDC in 11 ranges,
0-150 MA DC in 14-ranges & resistance to 500 megohms in
7 steps. AC probe uses EAS3 tube allowing response to 700
MHz. Similar to HP-410C; includes probes and manual copy.
Requires 115/230 VAC 50-400 Hz; 7.5x5.5x9.5, 13 Ibs. sh.
USED-CHECNED s $135.00

JE—— DC GEAR MOTOR

—_—
—% -

Powerful reversible motor produces strong torque
at6, 12, and 24 VDC, case commaon, turning 24, 50,
and 100 RPM respectively. Good robotics or display
motor! 4.3x6x2.8 plus 4.5°Lx5/16" dia right angle

worm drive shaft; 3 Ibs. §GM-3455, NEW.............ccocoviiiniinnne $15.00

GROUNDED G6-OUTLET AC Fomt |

STRIP with lighted ON-OFF, ‘5 e = . \

RESET, and long 15' cord. -

13x1.8x2.5, 3 Ibs. #8T-6AC,

1T i e e $5.95...2/$10 Unused ..............ccounnnne $9.95
SELSYN TRANSMITTER

SIZE 6 BRASS SELSYN operates from 115/90 VAC 60
Hz. Used in pairs, these are large enough for most
precision rotation and position remoteindicating tasks.
(Selsyns are still the preferred positioning device for
naval guns!) 7.5'Lx4.5" dia, 12 Ibs. sh. Used-checked ... $25 ea. $45/pair
VARIABLE ATTENUATOR

6-STEP LADDER NETWORK ATTENUATOR in 10:1 ratio. 5
Attenuates 0.1 V down to 0.1 uv; 50 ohm impedance. Has _ -4

BNC input/output RF connections; shaft 3/4"Lx1/4" dia w1m
gear drive. Silver-plated; p/o 0.01-50 MHz RF generator. i
3.1x3,5x4.8x3.5, 4 Ibs. #AT101/URM25, used ..... $19.95 <.

Prices F.0.B. Lima, 0. VISA, MASTERCARD Accepted.
Allow for Shipping = Write for latest Catalog Supplement
Address Dept. ES ¢ Phone 419/227-6573

FAIR RADIO SALES

1016 E. EUREKA * Box 1105 = LIMA, OHIO « 45802
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TALK TO YOUR COMPUTER

WITH VOICE MASTER KEY?|

A PROFESSIONAL VOICE PROCESSING SYSTEM

ADD UP TO 1024 VOICE COMMANDS TO EXISTING PROGRAMS!
Spoeds data enhy and command input to CAD, desk-top publishi h§
g raadsheetdahbaseorgampr rams. Simply
tram! cumpmer lo fecognim a word or rase and assign a series of
key strokes to that command. agram features pull-down
menus and mouse support. Haqums undef 15K of main memory if EMS
present. Near instant response time and high recognition accuracy.
| SOUND RECORDING STUDIO
! Digitally record your own speech,
sounr.:_. or rnua-([: tgwgsre conirolled
| sampling rate (up Kbytes/sec)
with graphics-based editing and cata
compression utiites. Create cus-
tomized audio software for use within
education, e training, presen-
tations, entertainment, etc. DMA data
transfer provides continuous record-
Y ing and plgback of sound to/from
hard disk. PC intgrnal speaker sup-
red. Windows® com atib!u mul-
media drivers includ

INTERACTIVE SPEECH INPUT AND OUTPUT

Add your own cuslom-made digitized audio files to voice recognition
macros. Provides speech/sound msi)onse 1o your spoken commands —
all from within vinually ALL DOS application s-oftwa: Reduces CRT “eye
fixation®. Also ideal for training, security, robotics, virtual reality, factory-
business-home automation, multimedia, handicapped, etc.

SUPPORTED with talking and/or interactive software from IBM, Milliken,
First Byte, Davidson, Optimum Resources, Compton's, Electronic Ars,
Hypergiot Orange Cl , Wesson Int'l, Villa Crespo, McGraw-Hill, Inter-

FutureTrends, Penton Overseas, Laureate !.ea:nmg Systems
Alrmtcan Educational Software, Paul Mace, Brightbill-Roberts, etc

EVERYTHING INCLUDED Voice Master Kﬁyeagslem consists of a half-
size card, durable lightweight microphone set, software (5.25" flop-
pies unless otherwise specified), and manual. Made in U.S.A. One year
warranty on hardware.

ONLY $199.95 (pius shipping)

ORDER HOTLINE call: (503) 342-1271 Monday-Friday 8 AM to 5 PM
Pacific Time. VISA/MasterCard/American Express phone or FAX orders

welcome. NO CODS. Add $6 shipping charge for delivery in USA and
Canada. Payment by personal check su to 3 week shipping delay.
Foreign inquiries contact Covox for C&F/CIF proformas.

30 DAY MONEY BACK GUARANTEE IF NOT COMPLETELY SATISFIED.
CALL , WRITE, or FAX US FOR FREE PRODUCT CATALOG
.
675 Conger Street
Eugene, Oregon 97402 U.S.A.

Tel: (503) 342-1271
FAX: (503) 342-1283
BBS: (503) 342-4135

MON S9IU01108(3 ‘2661 Jequia)des
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30 Projects-In-One
Solderless Digital Lab

ADVERTISERS INDEX

—=—Hifh
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Pulse Train Generator
Dighal Heads or Tall Game

Stepping Touch Switch
Photo-Electric Lap Counter
Lottery Number Generator
Digltal Die

With 72 Page Project Manual
ONLY $ 39.95

Also Available From EKI
MR. CIRCUIT

BASIC ELECTRONIC LAB
Lab #1101R

Transistor & SCR Checker  Electronic Metronome

Burglar Alarm Ultrasonic Pest Repaller
Automnatic Light Rallroad Lights
Electronic Matronome Wake-up Alarm
Variable Speed Lights Space Machine Gun
Continuity Tester AND MANY MORE
Audic Generator
Polics Siren ONLY $ 22.95
To Order Call TOLL FREE

1-800-453-1708

Electronic Kits International Inc.
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IKE NELSON'S
OVIE VIEW SALES, INC.

WHERE YOU'RE TREATED POLITE AND GIVEN INDIVIDUALIZED ATTENTION!
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

JERROLD 1-3 4ormore PIONEER 1-3 4 or more
NEW TRI/BI COMBO (FTB) 125.00 120.00 *NEW SA-PIO-COMBO 155.00 150.00
NEW TRI/BI PAN 75.00 55.00 NEW SA-PIO-PAN W/SWITCH 80.00 75.00
NEW SB-3 COMBO 110.00 105.00 NEW ORIG. BA-6100 PAN CALL MIKE
NEW SB-3 PAN 55.00 50.00 SCIENTIFIC ATLANTA 1-3 4 or more
DPV-7212 260.00 CALL *NEW SA-3 COMBO (SA-3B) 125.00 120.00
STARCOM 677 (1 PC UNIT) 215.00 CALL NEW SA-3 PAN 75.00 55.00
DPBB-7212 CALL MIKE 8550: 175.00 165.00
CAMOUFLAGE TRI/MODE CALL MIKE 8580: 250.00 CALL
NEW FTB-2 75.00 55.00 8536: 185.00 CALL
NEW SB-2 55.00 50.00 OAK 1-3 4 or more
HAMLIN _ 1-3 4 ormore NEW OAK N-12 COMBO(Vari Sync)  115.00 110.00
NEW HAMLIN COMBO (CH2OR 3)  110.00 105.00 NEW OAK N-12 PAN(Vari Sync) 60.00 55,00
NEW HAMLIN MLD-1200 50.00 45.00 M@gBi = o Bis e B R th000 S Aecd 500 S
MLD-1200-2 50.00 45.00 PANASONIC -VIEWSTAR 20L0T  100LOT
Price effective 7/1/92 (Subject to change without notice) 75.00 CALL

ZENITH: Z-TAK 220.00 CALL

NOTCH FILTERS 16.00 12.00

* All Combos come with new Panasonic or

MOST ORDERS SHIPPED SAME DAY! Viewstar converter.
QTY. [ITEM PRICE EA. |TOTAL PRICE (Parental lockout units: No extra charge.)

Volume control units available
(WAIVER) - MUST BE SIGNED FO'{ OUR RECORD

Yes, | am paying ior full service. This is
only to be used as a second unit.

SUB TOTAL _ DECLARATION OF AUTHORIZED USE - |, the undersigned, do hereby
SHIPPING Add $4.00 per unit declare, under penalties of perjury, that all products purchased, now and in
$4.00 PER COD TAG/CREDIT CARDS Add 5% the future, will only be used on cable TV systems with proper authorization
TOTAL from local officials or cable company officials in accordance with all

applicable federal and state laws. FEDERAL AND VARIOUS STATE LAWS
PROVIDE FOR SUBSTANTIAL CRIMINAL AND CIVIL PENALTIES FOR
UNAUTHORIZED USE.

VISA-MASTER [] cODInE i'GNATURE

CASHIER'S CHECK [] MONEY ORDER [] .
ORDERS ONLY: 1-800 735-5912 e e o R r sy iSpect = WY

Card # Exp. Date
Name
Address
City 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.



e Same Day Shipment * Quality Brands * Low Prices

MAGNETIC PROBE
SENSES MAGNETIC FIELDS

This safe non-contact probe allows you to trouble-
shoot AC and DC solenoid-operated devices, relays
or any device using a coil. Also detects transient
pulses as fast as 10mS and identifies north and
south poles. Place the probe ciose to the coil and
if the LED is on the device is energized. Probe

$179.%

Reg. $199.%
Model ZC381200

HANDHELD
1.25GHz
FREQUENCY
COUNTER

Microprocessor-based counter measures
frequency from 10 Hz to 1.25GHz and period
from 0.1ps to 100ms. Includes data hold, min/
max/average readings and relative frequency
measurements. Complete with 4 AA batteries,

operating frequency is DC-400Hz. manual and 1-year warranty.

$249.00 ==z $55.0

%e-tla Moﬂeﬁ%ﬂ&?ﬂ
PROGRAMMABLE "
DIGITAL TIMER
sttt Bl

mm settings rw_ wi -

2MHz FUNCTION GENERATOR | {iniite Sluoe o -prona

Features a 4-digit frequency counter display.
Operates at 120/220/240VAC 50/60Hz, Complete
with power card, one cable BNC to insulated clips,
manual and 1-year warranty.

110VAC outlet and has battery backup (AAA

battery Incl) to prevent programs from being

::Jlsared during power failure. Rated at 15amps.
L listed.

$79.% $219.%
aﬁaﬁnm Mﬁaﬁ% CDS1
Tool Case Tool Kit
DOUBLE-SIDED
CORDURA® CASE

One side has 45 pouches to hold your toals, the
other side has a built in clipboard to hold a legal
size pad of paper, a documant pouch and 3
pockets to hold small items. The case also
features 3 pockets on the outside of the case.

SERVICE
SPECIALIST TOOL KIT

56 piece tool kit includes the case above plus
commonly needed nutdrivers, hex drivers, screw
drivers, pliers, cutters, wrenches, crimping tool,
wire stripper, soldering tools and more.

(DMM is not incl.)

$409.%
Reg. $499."
Model ZV212

® HITACHI

20MHz DUAL CHANNEL
OSCILLOSCOPE

Panel layout is color-coded to identify functions
easily. Sensitivity 1m/div. Compléte with probes,

$39°°

Mot 25100
G
Xwﬂl 0"/,

SWTICHABLE
0SCILLOSCOPE PROBE
Monolithic probe features a 100 MHz bandwidth,

a 3.5ns risetime, a wide compensation range
(10pF to 60pF), a break-resistant center conductor
and a sharp heavy-duty tip. Complete with spring
hook, BN adapter, IC and insulating tip and

$36.%

eg. $42.
Model ZP200

X10 OSCILLOSCOPE PROBE

200MHz monolithic probe provides superior
performance with a risetime of less than 1.5ns
and a sharp pulse response. Complete with sprung
hook, trimmer tool, 6° ground line, BNC adapter,

IC and isolating tip. Cable length is 1.2 meters.

operator’s manual and 3-year warranty. trimming tool. Cable length is 1.5 meters.
$39.% $109.% $24.%
Model Z16420 Model 2815 Model ZPB1

B PRECISION

: AUDIBLE

ESD FIELD Ll CONTINUITY
SERVICE KIT [£ S | This 2000 count, 3"z digit LCD TESTER
Kit includes a biue static-dissipative vinyi work | display meter tests capacitance Tester gives a clear audible sound on point-to-point

surface (18"%22°x0.30") with two female snap
fasteners, a common-point grounding cord (15°),
one adjustable wrist strap with a 1 megohm

resistor, a 6° cord and a 7°x13" storage case.

(20mF), resistance (20MQ2),
transistor hFE, SCRs, diodes, LEDs and batteries.
Comes with 9V battery, manual, test leads and

1-year warranty.

continuity and is suitable for Go/No-Go test for
wires, cables, LEDs, switches, diodes, transistors,
etc. Complete with test probes and detachable
alligator clips. Operates on 9v battery (not incl).

Electronics Now, September 1992
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» Same Day Shipment ¢ Low Prices * Money Back Guarantee

Beckman Industriat $139.%

4 DIG"— Model RRMS225
TRUE RMS DMM

= 0.25 % accuracy
= 41 segment analog bargraph
* 3-year warranly

Full-function, auto-ranging DMM with 4 digit,
10,000 count resolution measures DC voltage
and current, resistance and true RMS AC
voltage and current. It features a continuity
beeper, diode test, an Auto Min-Max mode, a
relative mode and a probe hold mode. Comes
complete with manual, test leads, battery(3V),
and protective holster.

$129.%

Reg.$159.%
Model R38091F

$109.%

Reg.$139.%
Model R380912

DCA/ACA
CLAMP METER
Functions as 3 1/2 Digit DMM

Transformer jaws measure up to 400A AC/DC
and a peak-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;
DCAJACA; 200A, 400A; Resistance; 2000 ohms
Resolution down to 0.1mV, 0.1A and 1ohm.
Comes complete with test leads , battery,
carrying case and 1-year warranty. Model
R38091F also has a built-in temperature
function, 0-1400°F.

$59.%

Reg. $80.%
Model RIMS Tool Case

$299.00

Regular $365.™
R22-1M5 117 Pc. Tool Kit

THE
PROFESSIONAL’S TOOL CASE

* Case top has built-in document holder

= Case bottom is partitioned inlo 3 areas

* Twa removable paliets hold over 60 tools

A handsome bilack case to organize and transport your valuable tools
and instruments. This is the same quality case used by thousands of
professional field engineers. Case is made of high impact polypropylene,
and has snap-action key locks and a padded handle.

Size: 17 1/2°x 12 1/2°x 5",

117-PC. PROFESSIONAL FIELD SERVICE KIT

The complete kit comes with the tool case described above and a
compléte selection of quality, brand-name tools including Diamond,
Xcelite and Weller. The kit includes screwdrivers, pliers, tweezers,
cutters, wrenches, alignment tools, hex driver blades and a crimping
tool, wire stripper, soldering iron & supplies, socket set, penlight,
inspection mirror, hammer and more.

Lifetime Guarantee: Any tool that fails under normal use will
be replaced free of charge.

$1 49.% Reg. $183.2

Model ZC2093

SERVICE VACUUM CLEANER

Features a powerful 2.2 peak HP motor, easy
change double-tayer filter bag, shoulder strap
and built in handle. Toner-safe. Complete with

a 6' Tuflex hose, dusting brush, crevice tool and
brush, tube adapter, snorkel tube and small
dusting brush. 12°x11°x5". 8 Ibs.

s

$99.% Reg. s128.

Model RWTCPS

TEMPERATURE
CONTROLLED
SOLDERING SYSTEM

Widely used in industry. It maintains a
constant tip temperature of 700°F. Grounded tip protects components from
voltage spikes. Comes with power unit, iron, stand, sponge and 700°F tip.

$49.90 geq. 5580

Model ZP1KB
BUTANE POWERED
SOLDERING TOOL

With cordless convenience this
4-in-1soldering tool converts from

Complste with tips, sponge, iron stand and carrying case.

a soideringiron to blow torch, hot blower or hot knife. Butana gas powered.

$49.%

Model Z7201F

DIGITAL THERMOMETER

Measures 0° to 159°F, has a hi-lo limit setting, an
accuracy of £1° and a built in clock function. ABS
covered probe is suitable for airimmersion applica-
tions. 1.5V battery incl. doz.

I.wi ? Terms: Visa,
{ /. semmmm Mastercard

ORDER TOLL FREE: 1-800-225-5370

In MA: (508) 682-2000

MON S2IUOID0(T ‘2661 Joquajdes
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20,000 12VDC/100MA
WALL ADAPTERS

99¢ ea/5000
$1.10 ea/1000
$1.20 ea/100
$1.35 ea/50

CR655

SURPLUS

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

%hm
75¢ ea/5000

85¢ ea/1000

CRE82 $1.00 ea/500

327,000 ANTI-STATIC
WET WIPES

=

$1.50/carton of 24

in carton lofs
DLOO1 L

10,000 ASTEC UM1625
VIDEO MODULATORS

I IF
gl__d

:
-

99¢ ea/1000

CRE71 $1.09 ea/500

20,000 12VDC/500MA
WALL ADAPTERS

WHITE

$1.75 ea/1000
CR?919

13,500 HIGH QUALITY
ANTI-STATIC MATS

$2.95 ea/200

DLOO8

28,000 PHONO PLUGS

e~

4,000 SIX PENCELL
BATTERY HOLDERS

12,000 BOTILES OF
ANTI-STATIC SPRAY

Electronics Now, September 1992

60A6

S P 19¢ ea/1000 58¢ ea/1000
crazo 4 °9/1000 CRA447 r cragy 0 °Y
850 CABLE MASITERS 25,000 MIYAMA SPST 2.5 AMP 1000V
== MOMENTARY SWITCHES | SILICON RECTIFIERS
20¢ ea/1000
$3.50 ea/500 24¢ ea/500 5¢ ea/4000
CREES $4.00ea/100 CRA4S 28¢ ea/100 DRS11 6¢ ea/2000
Surplus Traders specializes in the re-distribution of surplus SEJTEEIPILELI) S
parts and equipment to OEMs, exporters, reps, distributors, "TEEADICIES

surplus dealers and volume users. Additional spec. and
small lot prices available on request.

We are major buyers of surplus. Send us your list foday.
Wiite or fax on your lellerhead for free catalogs.

P.O. BOX 276, WINTERS LANE
ALBURG, VT. 05440
514-739-9328
(FAX 514-345-8303)

CIRCLE 271 ON FREE INFORMATION CARD
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Made in the USA
=5

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 18 years -
See for yourself what countless

others have already discovered!

1MHz-
3.0GHz

FACTORY DIRECT ORDER LINE ' 100 ik

1-800-327-5912 ,

(305)771-2050 » FAX(305)771-2052 Stength Adusable  Adustable  Adustable  ° .
5821 NE 14th Avenue * Fort Lauderdale, FL Yes Yes
5%

, FL 33334
H-Imtng. (Maximum $10) U.S. & Canada. 15% outside
continental U.SA  In Florida add 8% sales fax $250. $225.

Visa and MasterCard acospied Sarstvty <1 15 <10V typcsl Terw Base = 1 nied 2cd $100. - LCD Modets orly. Ncacs & AC charmpesiacacter
z “For 2300, pvaiatss e RCad rataliec & AL charger acapter, COTDCS DACKkRge

Inclusec exceqt for 2300 :
A bl Ere of Amtennas, Probes § Carmy case e

$178.

MON $91U0N09|3 'g661 Jequiaides
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add 5.5% Ohio Sales Tax or submit

cortificale of exempton - All prices and availability sre subject to change without notice

CIRCLE 230 ON FREE INFORMATION CARD

ICS

1 (BO0) 423-4409 or (513) SI1-4499

-1 x 11" x5

BAG r28
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Ar-$17.00 182 B« 2.50 each acd. - Most orders shoped within 24 hours. (COD orders add an

-1 8" 145"

Terms and conditions of sade:  (NO MINIMUM ORDERT) - Mall al orders b Detco Blectonics, bnc

4025 Edwards Poad, Cnonnatl, Ono 45200 o cal, i-free -
accept cash. checks, money orders (ULS. funds only). VISA, DISCOVER and Mastercand - UPS ground

shipping- $5.00 15t B, - 50 sach addtional B, - 2nd Day Alr- $8.50 18t B + 1.50 sach acd. - Neat Day

BAG 25
with inglde storage pocket 5955  with inside storage pocket . 6.95  with inside stormge pockst 755  with 2 insicde pocksts.
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technical support / information - (513) 531-4499
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express order line - 1 (800) 423-4499 - orders only please
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tools or portable
instruments

bags are ideal for

Cincinnati, OH 45209
many types of laptops,

Overstocks and Special Deals...

4025 Edwards Road

Sagral ..
@ 1A
1000 Violt @ 1A

BRAND NEW
ZIPPERED
LAPTOP
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RAMSEY ELECTRONICS

2 WAY RADID SYNTHESIZED
SERVICE MONITOR SIGNAL GENERATOR
COM-3, the world's most populad low-Cost pervice monk F-uhf n kw-cou lab qualty signal generator—a true
tor, For shops big or small, the COM-1 Selivers o the §7.000 The ASG-10 a a

capabilties lof 8 lantetic price—and our ngw lease pro-
Bram alkows you io own 8 COM-D for hess than $3 00 aday

Festores +Dwpct entry heyboard with programmadie
Taeery sAuta A anermter coumter «LED bar
GTIgN MequUAnCyferTor Guplay o0 1-10.000 uV

haa been i sloc-
|mmwhmr|ommuﬂmnu
its lab quaiity products af breakthrough prices. All of
our counters carry A full one-yiar wartanty on parts
and labor. Wi take greal pride in being the larpest

Ramsey Eh

CT-50 9 DIGIT 600 MHz

day Features »100 WHz to $99 MH: =100 M1 rescigion 1o
500 Mz, P00 Hz sbove = — 130 5 + 10 aim outpud tange

| NEW CT-250 2.5 BHZ |

ACCESSORIES FOR COUNTERS

FANTASTIC
FM TRANSCEIVERS

SYNTHESIZED—NO CRYSTALS
Purmsey Drears fe proe Sarer oo FU gt Tnn-mum

*2 METERS
0223 MHz
*440 MHz

portatie or motie. The wide Coverage acd

pegler spits makes e FX Dw periect g b Amstewr, u-lllm

pphcaton Pacestews realy e dedcated packat porl

Mwmwmmtnmw packer?
No protiem  Taefes SO0e Drograsmed Channei. AF cotpet

santiive dual converson receiver and proven EASY assembly. Why pay
mor lor 8 used foresgr nig when you can have one AMERICAN MADE (by
youl for less. Comes leas case and wpeaker mike. Order owr
matching case and knob set for that pro look.

FX148 kit [2 Meters) 514995
P22 kit (1% Maters) $149.95
$1 4995 X440 kit (34 Maters) $169,.95
CFX matching case sl $ 2008
2 MTR & 220 BOOSTER AMP

Here's B gres boosaer for any 2 mwier Of 220 MiHT hand-fwid W

Thess power boogiers dabwer over X0 wam Of cutpu. Sfiowng yos i

1 e H0Rte'S Ll Castng whus the D A0 [FESTD rETANLLNYy .
e b e L]

a8 200 Mrtz. unts Both have 1 e features of the hagh-Droed Doost- -
o3 at a Faction of the cost i .-

PA-10 2 MTR POWER BOOSTER (10 X power gan) .

Fuly wired & bested . $293% pp—— =
nmmmmmﬁﬂmlwmm i~

Fully wivnd & tested 9%

.l 3" “I m

manufacturer of low-cos! counters in the entre Teloscoges ship antenna—BNC phug. WA-10 1195
USA wectcatons Our counters are S Frpecance probe. Iight loading, HP-1 $18.55 Nmm
featured, from audio to UHF, with FET high Low-pass probe, audo use, LP 31885

waew ,and Durnct protw. genersl purpose use, DC-1 1685

TIPEIANCE NDUL. Droper BRADeg CrTudny
Saratie high gqualty epony glass platedinru PC
Soard cormenucion AR unts e 100% manufasrred Recharpeatie riemal

= e LS A AN courters feature 1 0 ppen acsuracy CT-50 oven bmebase. 0.1 pom socuracy, OV-1

ALL COUNTERS ARE FULLY WIRED & TESTED

Mml\nwwmdmmmm ’
been n

CcT%0 20 Hs-$00 MHz < 25 s 85 500 MH: ] 1 e, 10Hz §189 65
CT70 | 20H:-550MM:z <50 mV o 150 MHz ’ 1 Mz 10He 100 Hz $136.95
CTa0 | V0Me-800 Mz < 10 mV o 150 Mz [] 0.1 Mz, 10Hz, 100 Mz 516895 $1285

< 150 mV o 800 Mz

- T T < 2%V z THZ TR T . : -
T R T ] CEETRETR (I o e FM RECEIVERS
<50mVio250H: Easy-to-build Wit has sidetone ocillalor, lnll\‘l

B0 mv #nd keys mast any transmutter. Runa ko monithe oo 8 BY
battery. 28-page manual gives ideas On making your
own key for exira savings. Acd our maiching case sol

BROADBAND mmmm

55

ACTIVE ANTENNA

Pick b et 1ty right Sor you A

" mél:

unils Faneml statle sonal in 8- Cramped &r spuce? Gat longwis Kaep a1 027 0N the ISCH FEDSater QAN MONIY The CORE.
4 108 WMz FM et io 12 00 macect B g gessiep smieenz PToerty Sengret Ut N tusl L OUf The weETher OF st [tan bpten aTnc These
g b-m: M!:—.n Tor 35 powesr P-4 that goss w10 Y HF and VIHF Creutry 2o Boll-n wiep avierna, By wel JONSEVe SUDr T reCRvery e fusl T Loket Thiry e
il l‘r 5588 :.m ey #mw, “m" pe— m‘:‘:’uﬂvﬁ;‘ﬂw’:-ti‘mmn
orEes, St 1, Sasc url S
= “ o " R - ard S S3aCh 5 Dty of woeaker vohaTe Rurs on
4 e ¥ samery and pericrmancy Tat rewis the bag nge! Fors
complete frushed oD ook, &30 Our MEfyg CI3T A0
e e 2M POWER AMP it sat wah IR Fachat
9% | Eawy o buiid power amo has Bl imes b o Rt m I‘!.ﬂ A hﬂg
. ; :
I gyt l.lmt-u!ww power gan, 1Win, BW out, W n, Qmi |ml"".\-ﬂ bl

and runs on 12 VDC !n-y 10 bkl —
all mecrowave circuitry i PC stripiine
ABS plastic case with speedy graph-

1EW out, SW i3 tor 40W out Sama
amp aa featured in many ham mag-
azing articles, Complelo with all
parts, less case and T-A relay

220320
Maiching cane & knob set, CFR

FM STEREO TRANSMITTER

Communicate in total privacy over phona of radio. Kt ..§1235

leatures full duplex operation uaing frequency inver-
onn Both mike and mmruilmmqm

Ics for & professional look. A very use- " 3y hookup to any radio, and
ful and fullof-tun kit ?;:;TMRmum e ROk s donee (e cae mwrmmmu!&wlom iGe
e nwnwmmhnrmw Fin- mmmummmnumumm
ish your ki oM with the handsame case & knob set. inthe band

MICROWAVE MUSIC MACHINE PACKET RADIO LO NOISE PREAMPS 85748 dorm of no Connacts sasly o

Viagt ot P ol produre 25 % | Two rew versioms wrw svsiate | Make that reciever come Matching case & knod set.CSS CO player, tape decks, eic. Flums on GV batiery, bas
A resl macrowave Dopoler | en ey an popus’ nows. | o T Commadon B4 (P604) | ALIVE! Smal sire for easy emal whip artenna and exiernal SMeans Jeck. A tur
serncr that wil Oemect &t | B 3 Smeee saes Lon of | orme BMLPC (PUBAL Coy - | rstafaron we MO tured Case st for 3 “paton” loow!
FEN A8t 3s 10 feet sewy | W coodein. shep, o sow e | samady CNO TUNDNGT - | oot for peaik performance Flaada 2908
Ciperases on 1 3 GH2. andt = | rancm oo tors. musee Somm o | cluces FRET S software. PC | Excatient gaun and rome i g125%
A Beteat by heat bgrt o | Burn o B9 Sty o wad Tae | Boac et f ol Docume—taon FE——— =
viraions. Drwet o 10 100 | broer Excsies weme wice 1 Spacity band L
=A coen or | and adusatie oo oo pin | KT FadA 548 | N—-PR-10. 220 W —PR- >
Closed, rume on 12 VDT Ast oor e wae B¥ 3 RaTaoee P 588 | 20 40w -PRA
Compieie M MO §1395 CASE O s e 175

frtet B8
Corgaem ux WM §
Cae « bocm s OIS 52258

]

TONE DECODER

A comgasty one decodar
on &g PC boand, Fesr
lures 400-5000 Mz ag-
Justatde ange na B0t
£, Votage regulation, S47
iC. Unolul for touchdone

VOICE ACTIVATED
EWITCH

Voice activaled
awileh kit provides
wwitched oulpul with
cufront capabiity up
to 100 mA. Can drive
redays, Ights, LED, o
oven B 1808 reCOroer

TELEPHONE

TRANSMITTER

Mini-sized with protes
slonal perlormance
Sell-powered lram
phone line, transmiis
n FM broadcast band
up o Y mie, instals | jing
easily anywhors on

actual phone

SPEAKER PHONE
Talk o the phone hands-tree, great o put in
shap of shack, press the bution to answer—no

. Works same s commer-

iamdy mnd conlerence cals of buy teo for
hanciy-tree

Fanfastic receiver that captures the workd with just a
12° antennal Can recerve any 2 MHz portion rom 4-11 ,

MHz. True superhet has smooth varacior uning, AGC,
IAF gain conirol, plenty of speaknr volume and funas on a
AV battery. Fascinating Scoul, school or club project
privides hours of fun for even the mos! serious DXer.
For the car, consider our shomwava tonverier. Twa
swiichable bends {in 3-22 MHz range), sach 1 MHz
widy—tunably &n your £ar 1acko dial. Add some ierest

|

Hear oxciting Aircraf CommuniCanion i-pici
up 1o 100 mites away! Rocelves 110-138
band, smooth varactor 1

ram filter, ady

z
&3
E
&

Hum bee. uses X0 b
carrer. Grea bor win-

wedl &3 larpe portions.
of Bach endt I0eal for

lets earpnones of on- | “Bug™ recenver, hobe | cutput Runs on 6 1o | G, #-12 VOC op-
Setectable "bug ' by sxpariments of | 15 voits, uses B-45 | eration

Trangmirter + teceiv | even as Pl rado! ohm spesher SA-Th st
or oot LBSS . $19.95 | FR-1 kit $1955 | BNOK 5695

motor. Auns on 9 | phone ling or inuide weerTom! Add our case st for a pro | 10 your drve home?
vDC il toce Shomwave recewer k. SRI 2995 manusl Oetaly talk, ko ASd case set for oo™
(S-S0 3695 | PB-14x LALE LY BN $48 Cae(lSP §1295 | Shoneasve comesner kit S0 | =78 ook g

Matching Case st for SR CSAR $1295 ART $24 ¥
LIGHT BEAM FM RACID SUPER SLEUTH BRQADBAND Mascreng Case set tor SCLCST 129 Unsnng cate wn CAR 5128
COMMUMICATORS | Ful Sedgec mpwtel. | A supw sematvs 2= | PREAMP
Transmts susc over | mcroved sesstoty, | pifer whach wil pon | Very popuser senatve
s b 1 | € ot w197 | 23 o = 1 | sk prgans e PHONE ORDERS CALL
X —ane pergim e | MHz IF. Tuses 5o | tee® Crmmt for mons | ideal for acanner,
#1800 op 19 e mie’ | FM oroaccast tand e Sady's mom or | TVa, VHFIUNF ngs.

716-924-4560

FAX 716-924-4555

RAMSEY ELECTRONICS, INC. 793 Canning Parkway, Victor, NY 14564

CIRCLE 266 ON FREE INFORMATION CARD
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WHOLESALE SPECIALS
LIMITED QUANTITIES

CABLE CONVERTERS
Blow Oui!!
XL =103

550 MHZ - 86 Channel $89.95 each

TOP CHANNEL ROLLOVER, $70.00 cach - 5 1ot
LAST CHANNEL MEMORY, SUB-
CHANNEL 0+1 CAPABILITY, $65.00 - 10101
FAVORITE CHANNEL, SURGE

PROTECTION, 4 db AMP,

DECODER COMPATABLE, $57.00 cach - 20 Lot
STD/HRC SWITCHABLE, ONE
YEAR REPLACEMENT $52-00 each
WARRANTY, A/B TWINLINE
OPTIONAL $50.00 each - 100 Lot

- 50 Lot

VIEWSTAR IS HERE NEW "North Coast"

MXC-2520-525 MHZ remote volume 'Excel' 66 channel remote  $£99.95 ea.
remote volume control Fine tune remote,
Audio/video Baseband $119.95 ea. 60 min. Sleep timer $80.00 5 Iot

Output, decoder loop $90.00 5 lot  Display dimmer
Parental Lockout $85.00 10 lot  Favorite channel $75.00 10 lot

Favorite channel $80.00 20 lot Parental Lockout,
Remote Fine tuning HRC/STD Remote $70.00 20 lot

'Universal' Decoder Compatable Selectable Twinline A/B Select Optional
AMERICAN MADE Keep OUR People Working

UNITED ELECTRONIC SUPPLY

P.O. BOX 1206 RE e ELGIN, ILLINOIS 60121
24 Hour Service (708) 697-0600 Mon - Fri 8:30 - 5 pm - CST

Electronics Now, September 1992
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CALL @ FAX

OR WRITE opr

FOR A FREE <

URC
Call Toll Free 1-800-325-2264 or (213) 727-0054

2733 Carrier Ave. Los Angeles, CA 90040 FAX 213-727-6032 or 888-6032

CIRCLE 234 ON FREE INFORMATION CARD
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HOSFELT ELECTRONICS, INC. [

MAX232CPE BIPOLAR LOW VOLTAGE
HALL EFFECT TRANSFORMER
DIGITAL SWITCH TIMER
Mfg - Sprague -
Mfg # - UGN3030U Input: 115/125 V, 60 Hz :
Dual RS232 Low Profile Package gﬁtput: 1121 v, 60in.3}'2 V: (GFA%]
i 4.5 V to 24 V operation. Output | Photo cell sensing 3 mode: Full
Rmmﬁg’?}an":mm” compatible with all digital |automatic ‘On' at dusk, 'Off
o This{is  mgtlcally ?Sf?'am;tMatm:rt::eteori;inaez dgi:lé
activated electroni itch.
No. MAX232CPE $3.95 Spec sheet mc]ucdemn & e (max 12 hrs); Manual 'On' and
automatic 'Off' at dawn.
BARRIER TERMINAL No. 25-137 $.49 | No. 56-199 $18.95
BLOCKS : o=
TR MACHINE PIN @y | 6 VDC @ 2 AMP
A DIP SOCKET &% 125036
i EE[[]’]]]:::: l218*
L]
PART # # PINS NWIDTH PRICE Mfq - Seiko sl olug ____j
10 AMP - 10 BS SERIES 21-104 8 .3 $.35 | Mfg # - DPU-411-01 2*
o Smime g o s e lam o e
. 21-118 16 .3 .45 nput: z 30 W
}m_§ § i;; 21-123 18 o3 ;,50 Qutput: 6 VDC @ 2 amps @
10BS-4 4 $.88 | 21-142 20 5 $.50 | The enclosure and the 6 ft. wire
10B8S-6 6 $1.36 | 21-103 22 .4 $.55 | are black. The wire has a white
108S-8 8 $1.76 | 21-124 24 ia $.60 | tracer. Center is negative for
1085-10 10 $2.20 | 21-119 24 -6 $.60 | polarity. Coaxial plug: 0.D. -
108S-12 12 $2.64 | 21-121 Z8 .6 $.65 | .215", I.D. - .079".
10B5-16 16 $2.99 21-192 32 .6 $.95
10BS-20 20 $4.40 | 21-120 40 .b $.75 | No. 56-185 $7.95
PROJECT SOLDERABLE | POWER
ENCLOSURES PERF BOARD | TRANSFORMERS
SECONDARY / SIZE

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.

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

3-5/16" x 2-1/8" x 1-3/8"

No. JAL-2 $1.50
§-1/8" x 2-3/4" x 1-9/16"
No. JAL-3 $1.9

5-1/4" x 3-1/4" x 1-9/16"
JAL-4 $2.75

Perf board with mounting holes

designed to fit our project
enclosures (JAL 1 - 4)  Tleft.
Boards have holes on .1" matrix

to fit most standard components
and have copper solder rings
on one side.

1-1/2" x 1-3/4" Fits JAL-1 enc

No. JALPC-1 $.59
1-7/8" x 2-1/4" Fits JAL-2 enc
No. JALPC-2 $.89

2-1/2" x 3-1/8" Fits JAL-3 enc
No. JALPC-3 $1.25

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

12v CT, 1A (6-0-0)
2-1/2" X 1-3/8" X 1-1/2"
No. 56-191 $3.95

12V CT, 3A (6-0-8)
2-1/2"x 1-3/4" x 2"

No. 56-192 $5.95
12V CT, 5A (6-0-6)
2-1/2" x 2" x 2"

No. 56-193 $8.95

24y CT, 3A (12-0-12)
2" x 3/4" x 1-3/4"
No. 56-194 $9.95
24V CT, 5A (12-0-12)
3" x 2-1/2" x 2-1/2*
No. 56-195 $13.95

112 PAGE CATALOG
CIRCLE AESPONSE

TO PLACE YOUR ORDER
CALL TOLL FREE

1 800 524 6464

or Fax 614-264-5414

= &
E =

2700 SUNSET BOULEVARD
STEUBENVILLE, OH 43952
MAIL ORDERS ALLOW $3.75 SHIPPING

CIRCLE 245 ON FREE INFORMATION 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.

CIRCLE 304 ON FREE INFORMATION CARD

< 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.
Otherwise, I'll write "cancel” on my invoice and return it with NO
FURTHER OBLIGATION.

Name
S
Address i %
City, State, Zip g
Add $10 hew et Cansdaan Onder (05T encheded ) XHRE =
ﬁﬁ?&ﬁﬁm-ﬂ L ndens. Complete and return this coupon to: §
< Check/money order enclosed. M Ij =
S Billmy: <O Visa <OMC ‘Idwmaker lﬁ g
Ol & The Vides Coears Uoar's Magazies il g
e e PO. Bax 469026 | 8
Signature: Escondido, CA 92046 éﬂ

B60A13



Electronics Now, September 1992

596 Gordon Baker Rd. Willowdale,

T/)’/

Ontario Canada
TEL: (416) 490-8865 rax:7ss-7ss5

Scientific

zip: M2H-3B4

SURPLUS BLOW OUT SALE

INDUSTRY STANDARD
TEKTRONIX 491
SPECTRUM ANALYZER
Covers 10 Mhz - 40 Ghz. Solid state portable unit
features internal phase lock, minimum sensitivity is
-100dBm. A 12.4 Ghzmixer isincluded witheach
with purchase of each 491 for $200.00 extra perset.

Price: $1,200.00 ea.

R33%0A 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 chalrnhle $295.00

H1051B HECEIVEH
Covers 2Mhz - 30 Mhz LSB, USB, ISB, AM, CW
& FSK Navy Shipboard Design. Direct Frequency
readout, Accurate High Stability Time Base. Requires
115VAC 60 Hz for operation.
Price: Used Repairable $450.00

60A14

$$ SAVE $$$ SAVE $

RECEIVER RADIO

AN/URR-71 R-1518/UR
This rugged little radio with solid cast alum case
is certainly built for ruggedness and sexappeal.
Frequency caverage is 19.0Mhz to 157 5Mhz
in two bands. Sensitivity is 1.2uv for AM&FM
and 0.4uv for CW. Bandwidth 10Khz or 75Khz.
Two switch selectable ant inputs are mounted on
the front and rear panels. Power requirements
are Intemal battery (12 BA 3030 1.5 volt D cells)
or AC 110/220 vac operation 50-400 Hz. This is
a very unique radio with many other features and
certainly not one to be missed!!!
Price: $325.00 ea. Manual : $20.00
Box of 24 new alkaline D-cells $18.00

FUNCTION GENERATOR
Features rugged design. .01 Hz - IMhz, 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.
Ordersmustbe prepald by guar-
anteed Instrument.

CIRCLE 291 ON FAEE INFORMATION CARD
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467 SIMPSON
DIGITAL VOLTMETER
Top quality American made 3 '/, digit DVM
with many features including; Digilog™ Scale,
+/- Peak Hold, Diode Test and TRUE RMS.
Comes complete with carrying case, external
current shunt and 5000 volt probe. Requires 9V
battery. ;
Price:  Like New $165.00
Used Repairable § 99.00

) ¥ et

‘W_mh,

MARCONI SYNTHESIZED
SIGNAL GENERATOR

Freq range 80Khz-520Mhz with calibrated out-
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 0.1dB, reversepower
protection of up to 50Wis possible without dam-
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

COLLINS KWM-2A
TRANSCEIVER
A ¢lassic HAM 100w tranceiver. These units are
true to the classic collins style and quality, built
to last more than a lifetime. Guarranteed to
please any collector. Limited quantity 1!
Price: $595.00 with piggyback pwr-supply.

iescessccscne”



STARTEK

AF SIGMAL BAR GRAPH

HIGH SENSITVITY 1.5 GHZ RF COUNTER

(cgooool

15-B0G

FREQUENCY COUNTERS

[MDDEL 15-BG ]

ULTRA HIGH SENSITIVITY
RF DETECTOR - COUNTER

2 INCH LED BAR GRAPH
Regular $S220. value I

$169.

SPECIAL LIMITED TIME OFFER
PLEASE MENTION THIS AD FOR SPECIAL PRICE

STANDARD FEATURES FOR ALL 6 MODELS

L
GATE

WED

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.

ACCESSORIES:
#CC-90 BLACK VINYL CARRYING CASE $12.00
#TA-S0 TELESCOPING BNC ANTENNA 12.00
#P-110 PROBE, 200 MHZ, 1X-10X 39.00
#M2071IC.  CABLE FOR MFJ-207/208 10.00

STARTEK internaTIONAL INC

398 NE 38th St., Ft. Lauderdale, FL 33334
SELECT YOUR STARTEK

‘ * NEW LOWER PRICES

* 3 to 5 HOUR BATTERY PORTABLE OPERATION

« NI-CAD BATTERIES & 110VAC ADP/CHARGER INC.
* 1 PPM TCXO TIME BASE WITH EXTERNAL ADJ.

* 3 GATE TIMES, AUTO DECIMAL PLACEMENT

« HOLD SWITCH (WORKS PROPERLY- NO GATE CHG)
¢ 9-12VDC AUTO-POLARITY POWER INPUT

e StarCab™ 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

SAME DAY SHIPMENT
Orders & Information

FACTORY  305.561-2211
DIRECT Orders only -

ORDER  800-638-8050
LINES  ~ Fax 305561-9133
TS Sy ety s ot 31
total. COD fee $4. VISA, MC or DISCOVER accepled. Prices
& specifications subjec! to change without notice or obligation.

POCKET COUNTER™ TODAY |

4%

e
~ i -

- - —

is000p00 |
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SEND FOR FREE CATALOG! OVER 150 NEW ITEMS!

Electronics Now, September 1992
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B. 6. MICRO

SPECIALS

MAX232

DB25-(Solder Cup) M/F  2/1. O'D
DB25-Rl. Angle PC BD.F .. .55
DBS-Rt. Angle PC BD. M/F .35

FANS

12VDC - Brushless
Manufactured by Commonwealth

Model FP 108D-7 Blades

8" Wire Leads - 150MA

3%" Square - 1" Thick

This size commonly used in
computer power supplies.
$6.95 ea.

DISPLAY DEVICES

—
FLAT PANEL LCD ]
GRAPHIC DISPLAY |
EPSON EG-T0045-AR |

840 x 200 dols - Super twisled nematls type.
Bullt | drivers - 4 it TTL Interface - Capable ol
? riza, graphics, spacial
ehuulm grapha, charls, and pallerns,

Viewlng area 10-TA8" x4&-8/8". Oversll 11-307 2 81118

14 plng for signais and power (#8V, -12V).
Complele 2T page manual
$19.95 8/$100.00

LTP 115TAE

1.2" 527 Matrix Displays

5x7 Array with x.y select.
This Red Orange Matrix Can Be
Stacked Horlzonlally. Cholce of
Two Matrix Orientation-Cathode
Column, Anode Row. Great For

“Moving Message” Signas,

1.19 £s, 8/$6.95, 100/§75.00

74LS

LS114 .25

LS00 . L5241 .

LS01

Ls02 .

LS03
LS04
LS05

LS08 .

LS122 .35
L5123 .45
L5124 1.35
L§125 .30
LS126 .
LS132 .
LS133.

LS242 .
LS243 .
LS244 .
L8245 .
LS251 .
LS253 .
LS257 .

LS136 .
LS138.
LS139 .
LS145 .
LS148 .
LS151 .35
LS153 .
LS154 .
LS155.
LS156 .
LS157 .
L5158 .
LS160 .
LS161.
LS162 .
LS163 .
LS164 .
LS165 .
LS166 .
LS169 .

LS258 .
LS259 1.00
LS260 .
LS266 .
L8273 .
LS279 .
L5280 .
LS283 .
L5290 .
LS293 .
LS298 .

LS348 .75
LS353 1.00
LS357 80
LS363 .7
LS364 .
LS365 .
LS366 .
LS367 .
LS368 .
LS373 .
LS374 .
L8375 .
L8377 .
LS378 .
LS390 .
L5393 .,
L5399 1.00
LS5411.20
LS645 .75
LS646 .75
LSE70 .BO
25 59 50

SUPER BUYS

S$51-202 Decoder
8870 Decoder

5087 Generalor
5089 Generator

THE $25 NETWORK

Try The 1st Truly Low Cost LAN
» Connect 2 or 3 PCs, XTs, ATs
« Uses serlal ports and 5 wire
cable
«Auns at 115 K baud

" «Runs In background, lotally

transparent

« Share any device, any file, any
time

« Needs only 14K of ram

Skeplical: We make bellevers!

LITTLE BIG LAN

Low cost - §75 per LAN, not per nodel
Hardware indepandent network
ARCHNET, Parallel, snd Serial port
support on first relesse
Serlal Speed: S500(XT}-8503(AT) byles
par second
Paraliel Spaad: B000{XT}-28000(AT) bytes
per sacond
ARCNET Speed: 40000 phus byles per
second
Use any PC/XT/AT/I88 mix, even laplops
and PS/2 machines
Connact up 1o 254 computers, can mix
connection mathads (Serlal, Paraliel
Arcnet)
DOS Flle snd Record locking support
Share any device, any llle, any program
Runa in the background, totally transparent
Low memory overhead
Typleally only 28K 15 needed but will
vary with various setupe
Works with mosl soltwere, Including DBASE
i, Microsoft
WORD, LOTUS 123, Windows 3,
AUTOCAD, Word Perfecl, ail compliers,
GWBASIC. and, In Iact, most anyihing!
Works with DOS 2.0 to DOS 5.0 and DR-
1+]}

DOS 3.1 or graster s preferred
Opqn n.mou programmar AP provided
tor low-level link dules —
you can support speclal hardware
Fuil specs provided on packet level
prolocols
CABLES A ARCNET CARDS
AVAILABLE — PLEASE CALL

SOCKETS

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 CHOICE
68 Pin PLCC .79
84 Pin PLCC .89

6500/6800

2,00 6821
1.25 6845P
2.70 6B45S
3.00 6850
4.25 6852
210 6860
240 68681
1.40 6BAOSEP
2,50 68A40
3.00 68A54
295 68B0S
275 6B8B10
2,50 638845
125 68B54

$75.

6502
6520
6522
6530
6532
6545
6551
6800
6802
6803
6805
GBOSEP
6809P
6810

1.00
2.20
2.20
1.75
3.50
3.95
3.00
1.29
4.00
3.00
4.00
2.00
4.95
4,00

P. 0. Box 280298 Dallas, Texas 75228
(214) 271-554¢6
FAX (214) 271-2462

ostrcona)| | VISA |
A \ ———1

TEXT TO SPEECH BOARD
PC/XT COMPATIBLE. MAKE YOUR COMPUTER TALK!

qb%@& $6995

O assemsLeD & TESTED
ADD $3.50 SHIPPING
& HANDLING

A VERY POWERFUL AND AMAZING SPEECH CARD. USES THE
GENERAL INSTRUMENTS SPO256-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 (EXTERNAL POWER SUPPLY) WITH
ALMOST ANY COMPUTER THAT HAS A RS232 SERIAL PORT. TO
USE THE BOARD IT IS ONLY NECESSARY TO SEND ENGLISH TEXT
TO THE RS232 INPUT ON THE BOARD. THE BOARD INCLUDES 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 RS5232 SERIAL PRINTER. YOU CAN SET UP BATCH
FILES THAT WILL MAKE YOUR COMPUTER GREET YOU WITH
“"GOOD MORNING MASTER," ETC. EVERY TIME YOU TURN IT ON.
DEMONSTRATION SOFTWARE AND A LIBRARY BUILDING PRO-
GRAM ARE INCLUDED ON A 5% 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.
STAND ALF%’%IEAPBO(;:EEH SUPPLY $1 9 99
EPROM SPECIAL

ADD $2.50 SHIPPING & HANDLING
We bough! a large quantity of

STATIC RAM
2708s, 2716s, 2532s, 2732s,

2016-2KX8 200 n.s, ...... 1.00
2101-1 - 256X4 500 n.s. ... .75
2764s, 27128s, 27256s and

21L02-1350n.s. ......... .65
2102AL-4 L.P. 450 n.s. ... .49

2111-1 256X4 500 n.s. ...
2 A s o p s
2114L-3 1KX4 300 n.s.
2125A-2 1KX1 70 n.s.
2147 4KX1

6116P-4

27512sirom a computer manu-
facturer who redesigned their
boards. We removed them from
sockets, erased and verified
them, and now we offer the sav-
ings to you, Complete satisfac-
tion guaranteed.

THREE CHIP SET

6117 Your Choice
1.2

,,,,,,,,,,, 10/6.00
5 10/15.00
10/17.50
10/17.50
10/17.50
10/25.00
10/30.00
10/40.00

8000/80000

2.85 8251
3.95 8253-5
1.00

1.00

1.55

62256 32KX8

DYNAMIC RAM

2108-4 BKX1
2118-4 16KX1-5Volt ...... .
4027-4KX1-250 n.s. ...... .
4116-16KX1-250 n.s. ..... .
4116-16KX1-200 n.s. ..... .
4116 16KX1-150 n.s. .....
4164 150 n.s. 49 or 9!3 50
P L7 K b O B e ey P[]
4164-100 NS, ...cvnvnnn 1.40
TMS4416-16KX4-150 n.s. 2.75
4464-150n.s. ............ 1.40
4464-120 NS .. . .v i 1.45
4464-100 N8 ... .vianis 1.45
4464-80n.8. ...y 1.45
41256 150 n.s. . 1.25 or 9/9.95
41256 120 n.s. 1.30 or 9/10.99
41256 100 n.s. 1.30 or 9/10.99
41256-80 n.s.. 1.30 or 9/10.89
41256-60 1.8 cuvvonievisy 185
1 Meg - 100 n.s.
1Meg-80ns. .......... 4,
414256-80 n.s. 256 x 4 ... 4.60
SIPPS & SIMMS AVAILABLE

B031

BOC32 12
B035

8039

8085

8086 1.55
BOB7 87.50
BOB7-1 167.50
B0B7-2 127.50
B0&as 2.20
B0BB-2 3.25
8155 2.25
B156 2.25
B202A  B.00
B212 1.25
B214 2.00
B216 1.25
B224 1.25 B748 7.00
B228 1.75 8749 7.00
B237-5 2.80 B755 7.00
B243 1.75 B0286-8B PLCC 8.50
8250 2.95 80287-8 125.00
(16450) 6.50 B0287-10 135.00
{13550; 13,00 V-20-10MHZ 6.50

8259C-5 2.10
8275 10.95
8279 2.25
8284 1.48
8286 3.50
B287 2.49
8288 3.50
8530 3.00
8741 7.00
B742 7.00

B.G. SPECIAL
16450, 1488, 1489 — $6.95
16550, 1488, 1489 — $13.50

TERMS: (Unless specified elsewhere) Add $3.25 postage, we pay balance, Orders over $50.00 add B5¢ for insurance. No C.0.0. Texas Res. add
B'%% Tax. 90 Day Money Back Guarantee on all items. All items subject o prior sale. Prices subject lo change without notice. Foreign order - US funds
only. We cannol ship to Mexico or Puerto Rico., Countries other than Canada, add $9.00 shipping and handling.
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(818) 787-3334
(800) 235-6222
FAX (818) 787-4732

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

General purpose, 2 MHz plug-in os-
cilloscope. Includes 5813 Time-Base, 5A18
Dual-Trace vertical amplifier and 5A23 Hori-
zontal amplifier. 612 Inch rectangular dis-
play. Sweep rates from 5 microseconds to .5
second per division. Vertical sensitivity
from1mV 1o 5V per division. Add, alternate
or chopped operating modes. X-Y mode,
within 1degree from dcto 100 kHz,

Price: $200.00

TEKTRONIX 475
PORTABLE OSCILLOSCOPE
Oscilloscope Dual Trace with D.C. to
200 MHz response, 1.8 nsec rise time,
one megohm input impedance, 2 MV/
div sensitivity and 1 nsec/div. sweep
rate. Dual time base, x-y operation. In-
ternal power supply for external active
probes. Channel 2 vertical ouput. 8x10
cm display area. Price: $895.00

MODEL HP 180A

Oscilloscope: Mil Spec AN/USM-2B1A,
8 x 10 CM display, 100 MHz response
which accepts standard 1800 series
Plug-Ins. Includes Vertical Plug In:
1801A (PL-T1B6), frequency BW 50 MHz,
maximum sensitivity 5mV/DIV, Hori-
zontal Plug-In: 1821A (PL-1187), trigger-
ing to 100 MHz, minimum sweeptime
100 NS/DIV, has delayed sweep capacity.

Price: $250.00

A.C. POWER SUPPLY

STACO MODEL E1010VA
This unit has been designed and con-
structed for rigorous industrial, classroom
or labgratory applications, These power
su;l?\ are brand new. Current list price
S750M8D. Specifications: Input: 120 VAC
500660 HZ. Output: 0-120 VAC 10 amps. In-
cludes manual with schematics. Features:
Ammeter, volimeter, convenience outlet,
power indicator and circuit breaker. Dimen-
sion: 10" x 15" x 6°. Weight: 22 Ibs.
Price: $165.00

HP 331A DISTORTION ANALYZER
Covers 5 Hz to 600 kHz range and measures
total distartion down to 0.1% full scale. Har-
monics are indicated up to 3 MHz. Mea-
sures noise as low as 25uV. and voltages
over a wide range, 300 iV to 300 V RMS full
scale. Frequency calibration accuracy is >

£ 5% from 5Hz to 300 kHz; > =10% from
300 to 500 kHz. Basic voltmeter accuracy is
= 2%, Price: $295.00

LR.
TANK
PERISCOPE

Type M-24. Rugged
military construc-
tion. Contains two
independent in-
frared image con-
verter tubes plus
correation lenses,
prisms, and eyepieces. The binocular view-
ing system is directly connected to a prism-
type periscope. The image tubes have dy-
namic focus provided by a built-in adjusta-
ble voltage divider. This unit requires 10 to
15 KV at low current for operation. Unable
to supply power supply. (Dimensions: 187
high * 9" wide x 412" thick, Weight 17 Ibs)
Stock # OP 9001 Price: $200.00

call D

for All Your Electron Tube

Requirements.

PAIR

EIMAC
4CX2508
Price: $150.00

EIMAC
4CX35000C
Price: $4,800.00

THE LARGEST ELECTRON TUBE INVENTORY IN THE WORLD

MON S01U0I98[3 ‘2661 Jequiaidas

CIRCLE 236 ON FREE INFORMATION CARD
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AMAZING

¥ ELECTRONIC
PRODUCTS and KITS

Operates 12:19 VDG for
Fieid Lise or 115 VAC
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NEW CONCEPT!
Myste:
Levitating
Device

Remember War ol the Worlds? Objects fioat in air and
move to the touch. Defies gravity, amazing gift,
conversation piece, magic tnick of great science project.
ANT1K Easy lo Assemble Kit / $18.50

Combination Solid State Tesla Coil
& Variable 100,000VDC Generator

< Experiments Using Tesla Coil:
©. « Piasma in a Jar/Tomado, Furnace

» Kirfian Photography

+ Witeless Energy Transmission

» Induction Fields EQﬂ:let:hﬂoc Eflects
+ Corona and Brush Discharge

+ Energizer for Neon Plasma Tubes

Experiments Using Hi Volts DC:
* Plazma Blaster Driller/Cutter
« Anti-Grawity/Force Fields
* lon Reaction Motors
* Lightning Generation
« High lon Source
( » Ozone For Air Purification
) « Electrification of People & Objects
Pamde Accelerators/Alom Smashing

HVM7 Plans Complete Swﬁem
HVM7K Syx!em KitPlans ...
TCLAK Tesia Coil Only KitPlans
11519AC Wall Adapter for 115AC

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
visibie, audible bolts of lightning
appearing 1o flash in the air. Causes
certain materials to burn from within and g10w lights
bulbs without wires, produces induction fields, St Elmo's
firé corona, Clearly demonstrates egh frequency high
voltages yet terminal may be touched by user during
opération with a metal object. 115VAC operation only.

For Laboratory Use

BTC3 Plans..$1500 BTC3K KitPlans $299.50
BTC30 Assembledand Tested  ...... $399.50
Plasma () (I
Fire Saber __i:f-‘.l-'l"_,i-." | r}:
N N it |

Produces the spactacular eflect that captured the fantasy
of milions of movie fans. Visible plasma field is
controlied by grip pressure and adusts saber length
Active field produces weird & bizarre effects
Exceflent for special effects. Specfy photon blue, neon
red, phasor green, or starfire purple

PFS2 Plans ....$8.00 PFS2K KitPlans $49.50

Special Offer PFS20 Assembled reg $89, 55-&50 .
Solar Power Devices ,.--—--'“'

Bulld a fence shocker, soa:mo!m::gl‘rlbugzapoefhm
chaBef eic. SOL1 4% 2 Amp Cell wPlans .. $8.50
6

@)

= Projects a metal object @
~ Over a considerable distance

g2
=

4 i
Shocker Force Field / Vehicle

Electrifier - neat fitle device allows you to make
hand and shock balls, shock wands and electrify objects,
charge capacitors. GrBa1 pay back for those wise guys

who have wrongad you!
SHK1KM Easy To Assemble Electronic Kit . $24.50

100,000V Intimidator / Shock Wand

Module Buid an electrical device that is atective
up o 20 feet. May be enclosed for handheld, portable

field or laboratory applications.
[TM2KM Easy to Assemble Electronic Kit ... $49.50
ITM2  Plans Only; Credit-able to Kit ..... $10.00

lon Ray Gun - Projects charged ions that induce
shocks in peopte & objects without any connection!
Great science project as well as a high tech party prank.

10G3 Plans..... $10.00 I0G3K KitPlans $69.50

Invisible Pain tll'” ) )

Field Generator

Shirt pocket size electronic
device produces time variant
complex shock waves of intensa directional acoustc
energy capable of warding off aggressive animais, eic.
IPG7 Plans....$8.00 Kit / Plans $49.50
WGI0 Asesmbled™ =" ... ... §7450

Homing / Tracking Transmitter -
Besper deve, 3 i range.
HOD1 Pians ....$10.00 HODK KitPlans $49.50

Llsten Thru Walls, Floors
sensitiva stethoscope mike.
S 1 Plans ...$8.00 STETHIK KitPlans $44.50

3 Mile FM Wireless

Mike - subminiature!
CrystaJ clear, ultra-sensitive ;
fransmils voices and sounds
radio. Excelient security system, wams of
intnmn Bacome your neighborhood disk jockey!
Monitor children and invalids
FMV1 Plans..... $7.00 FMVIK KitPlans . $33.50
Telephone Transmitter - 3 Miles!
Automatically transmits both sides of a telephone
conversation 1o an FM radio. « Tunable Frequency
+ Undetectable on Phone  « Easy to Budd & Use
» Up 1o 3 Miiz Range * Onlymmsmﬂngptmem
VWPM7 Plans ....$7.00 VWPMT7K KitPlans $39.50

ElectroMagnetic
Coil Gun

Become pan of and perhaps
contribute lo this excaing new

—

¥

Amaz mgeGlowTron '/I

onerates on sale iuw voitage 10 produce Spectacular
hghl‘lng" fects. Neon & ﬂmtes.cer'ts glow without wires!
Ready fo Use $29.50

TV & FM Joker / Jammer - shin pockst
device allows you 1o totally control and remotely disrupt
TV or radio reception. Greal gag to piay on family or
friends. Discretion required.

EJK1KM Easy to Assemble Electronic Kit . $19.50

Visible Beam Laser
thhnghlnessreuHeNelasermsaMorm N\
Produce own light show! Projects a beam o
redhedeaﬂyv:sﬁeundermstum Can
be used to intimidate by projection of a red dot on

target subect. Also may be used io "Esten in” utizing
our laser window bounce method #LLIST below. Easy
to Build Modules Produce A Working Visible Lasers
LAS1KM Kit w/imw Laser Tube, Class il . $68.50
LASIKM Kit w2 5mw Laser Tube, Class A$29.50

xgg

N

"Laser Bounce" Listener System
allows you to hear sounds from an area via a Ite beam
reflected from a window or other similar object. System
uses our ready-to-use LATR1 Laser Terminator gun site
as the transmitter, The receiver section is supplied as
an easy-to-build kit, including our cushioned HS10
headsets, Order # LLIST20 System, includes our
LATR1 Ready-to-Use Laser Gun Site, LLR1K Special
Receiver Kit, and HS10 Headset, all for only $299.50

5mw Visible Red Pocket Laser

Utizes our touch power control!
VRALIKMX Kit ?lln!

See In The Dark Viewing
Device uses invisible infrared
Hlumination for seeing in total
darkness. Excellent

for low cost night

wvision, with

lasers and other IR sources.
Functional unit, rnanyuse!‘d appiications.
SD5  Plans .

GPV10 Ready to Use Viewer

x12, 14V Cell wPians  ........ §7.50 EML2 Plans ...... $800 EM 6032A Tube / Plans to build your own ... $23.50
]
INFORMATION UNLIMITED |Caiieliog DN orby 2t
y our
Dept RES12, Box 716, Amherst, NH 03031 m'% ?&’1?333 Orders-Only Phone:
Phone: 603-673-4730 FAX 603-672-5406 )
MC, VISA, COD, Checks Accepted. Please Add $5.00 Shipping & Handiing Or Send $1 P&H 4 800-221-1705




LIMITED TIME SPECIALS! ORDER TODAY! Buy with confidence from HC
[ % St samond i el gl e obeelie * LOWEST PRICES GUARANTEED!
= with X-10 Powerhouse, Leviton Decora Elec . .
'} tronic Controls, Radio Shack Plug-n'Power, Se:r\ DOUBLEMANUFACTURER'S WARRANT
Home Control, Stanley Lightmaker, GE Homaminder, * TECHNICAL SUPPORTSECOND TONONE

and most powerline carrier remote control systoms, IMMEDIATE SHIPPING

ree Home Automation Mug
Gat this exclusive gift with your order ol $ 140 ormorne!
Great for drinking freshly browed coffee from your
module-controied colfee maker. Order HCC-711M

Free Home Automation T-Shirt

Get this great gift with every order $199 or
maore! Limited edition, available in 5, M, L, XL.
Order number HCC-711S.

Brand New! One-For-All 12

Lets You Control X10 and Infrared from one remote!

Universal Electronics has just unleashed their audioof video sysiems canbe powered up withthe
newest model remote control, the One-For-All touch of a single key! Saves time & conveniance!
12. Billed as the most powerful universalremote  yqp Compatiblel Combine with tha HCC-3000
in the world, the One-For-All 12 replaces 12 ol ' One.For-All Command Canter for control of your
your existing remotes for TVs, VCRs, Cable pomg ententainment devices AND X10 devices!

Boxes, CDs, Audio Products, Satelile Recevers 1 aim the remote at the HCC-3000 for instant
and more! 1t can even control X10 modules! control of your

Keychain control of anything!
Manufactured by Linear, this low cost RF link is
ideal for wireless control of your own projects,
your home and car alarm, car dooriocks, and
even X-10modules (with addition of HCC-284 X-
10 Powerflash Module)! Set security coda on
transmitier and recedver, apply powet (0 recener
board, and you're ready for wirelass controll
_;NRI\NSMIT‘I’ER Tiny keychain
By transmitter is approx. hall the
4 height of a matchbox!
==/ Transmitter has two buttons

&,\M’.Wall Switch Module (3%

“Replacos existing wall switch
Controls incandescent lights up to 500
Watt max. Ivory color button, Only
830 modules resarved lor this promo,

Uit 8. HGC 3‘1?&”“"’ONLYS®

HCC-2476 3-Way Switch Set (pair) ONLY Y12

New Edition! Automation Book

“How o Autormate Your Home” by David Gadds
Excellent! Reviews in Popular Science & Radio
Electronics, Cetult Cellar INK, & Blectronic
Housa. This superb book is now in if's 2nd
editon, expanded and improved! 150 pages

e EONLYS26%

.~ Stanley Premie

Home Control
ySame leatures as Home
: Centrol (below); controls
. 16 devices. Handsome simu-
<\ lated woodgrain design with smoked

oover, Hec 2ot ONLY1742

Ara

X-10 Development Kitsk,z
Use 1o develop your own PC-based 'm.a_-'.‘{‘
home automation systom! Mondor status of
home's bghts & apphances and make niefigent
dectsions basad on their on'olfl status. Develop
a home control system with IF-THEN logic,
even 1-button macros! Add Stanley motion
dotactors to give system input of room prosence
Development software is interrupt based (does
not use polling’) and inciudes compiled Ebrary
routines and sample C-language source code
Use with PC fo Infrared Interface 1o develop a
system which combines home automation and
IR control; any X-10 controller can control
infrared! With addition of Voice Master Key,
voice control of the home becomes possibie
Use X-10's Sundownerto give dusk/dawn input
to your system. Add voice PC volca mail card
for remota call-in control of X-101

RECEIVER: Board leve! r?
recoiver measures

approx 3* square!
Requires power supply of 8
10 24 VDC or 1210 18 VAC. Two
outputs (channeds 1 and Z) can each switch up o
300mA € 18VDC maximum to ground. Directly
acivale relays, drive bulbs, more.

HCC-RF1 RF Link set includes transmitter,
receiver, documentation. ONLY $39%/
HCC-RFX Extra transmitier ONLY $19%/

254 Powerfash Modude for X10 control. $15

The One-For-All 12 has a 32K memory which hom's Rgis” and
contains the workl's largest lbrary of infrared aPPlances!
codes! In fact, the manutacturer is so confident
that your component's infrared codes are
contained in the One-For-All 12's memoary that
they're oflering a DOUBLE YOUR MONEY BACK
GUARANTEE! (caf HCC Customer Service or
Universal Electronics for further detads) T

Commund Cengy.  Lamp Madule

[ 2

AU

Check out these great leatures
Provides any device with a s»eoa sperens
Timer function * Simple set-up *

One Button System Control * Per-
fect replacement for lost or bro-
ken remotes * Toll-Free Con- (4
{by manuiacturer, nocharge')
tomatch the latest advance-
maents in IR remote control /
technology... won't be-

come cbsolete!

Ra
Semch  Applance Madak Aprlaner Meodue

HACKER'S BONUS: Get a FREE axtra trans-
mitter with HCC-RF1 and total HCC purchasa
over $248! Order number HCC-T11R

DecoraElectronic Controls
Professionsf quality, X-10 compatiie switches, re-
ceptacies, controbers, fiters, sigra bndges and test
equipment by Levion. Improved new design and
styling: switches look IDENTICAL 1o Decora wide
rocker switches, LED indicales ON/OFF status.
In white, ivory and brown. PRICED BELOW
TRADE (contractorbuiider/elecirican pricing)!
= 6291 Wall Switch Use to control
fiuorescent lighting, appliances,
motors, oic. Rated 15A.
6381-U Ceiling Fan / Low Voltage
Dimming Switch Module Dimslow
voltage Bghting and controls motor
spood(n g ceding fans) using X 10 DIMBRIGHT
500W incandescent, 500VA inductive. ?r"»
-r’ [}

 Attention PC hackers! The One-For-All 12is
< gven PC compatible with the addition of
the HCC-PCIA PC to Infrared interface!
(sea description lower nght)

One-For-All 12 Universal

pmote Control HCC-RCS
ONLY 579.95/ 4 /

Built-n macros mean youcan tum onanumberol  One-For-All infrared Cmr*.and
IR devices with the touch of one bution! Complex  Center HCC-3000 ONLY $29.95/

New! Supervised Wireless Security System [

Installs in minutes - with no tools - and no wirng!  Bulll-in infrared command centes (seo ’§T|
URC8000 Console keeps track ol 18 zonesand  HCC-3000, above) for use with One- | |
displays status of each using LEDs, Because For-All remote! Console is also a
it's supervisad you'll know if any door/window  receiver for the Stanley hand-heid
sensor is not working or has low baltery. Add Mobile Control and the X-10 hand- | =
wireless door/window sensors 1o protect up 1o held remote for controlling 16 X-10 devices!

16 difierent groups of doors and/or windows, Ex
and your syslem anytme adding door/
Add a motion deteclor o protect an mr?dow sj.ronscr: motion de:ec:ﬁrs of :gp!;.g—ir.
,-; area with more than one entry point Powerhom simn" . TN
Console sounds loud B85 dB

face cable, development software, demo

toflashall X-10lights! Scares HCC-574 Keychain anm/disarm ONLY *212
intruder and makes home HCC-534 Doorwindow Sensor ONLY *14%
visible to others (neighbors, HCC-508 Powerhorn 110 DB Siren ONLY *3g%
police enroute; elc). HCC-554 Wireless Motion Detector ONLY 488

PC to Infrared Interface
Great for development of your own infrared

TV (voluma, channel, etc), stereo, VCR, and
more! Add whole-housa IR repealer such as
#-10's Powermid. Use with Covox Voice Master
Key for voice control ol your entertainmant

tem! Combine with X-10 Development Kit
to aflow any X-10 controller to control your
infrared devices! Usa with voice mall sysiem
for remota control of IR from any telephone.
Possibilities are limitless!

Ramote control links 1o PC's serial port. Usa the
SendiR program to transmit infrared signals
{e.g. The dos command SendiR TV MUTE will
mute the tvl). Call SendIR from DOS baich files,
your existing software program, or develop a

from scraich using sample source code.
Complete with interface, cable, develcpment
software, sample C-anguage source code,
technical info/data and documentation.
Requires One-For-All or 1-Control remale
control and IBM or compatible computer with
sorial porl. HCC-PC!IR ONLY $69/

T,

Lamp Module gk, 3/ \{; Mobile Control & Base l
Stanleyplug-inlamp medule controls &, %) Stanjey B-buiton hand- __

incandescent lights up to 300 Watt held remote dane in steek \ \
max. Off-white color, Only 850 modules 1990's styling. Transmits RF |

resacved for this promo 3 signal up 1o 100 It. to plug-in
LR 16EHOC-28] 8¢ ONLY 8&3 base transceiver, Off-whita = ==

color, HCC-2553. ON LY 5374_9

4CC-2554 Additional Mobile Control ONLY *16%,

Tums on'oll up 1o eight X10 lo’\'ts
and sppliances. Has [Ruminatod
ALL LIGHTS ON button. Also has
DIWBRIGHTEN and ALL unns"?)??-"‘-

ton e oo e ONLY g2
Heath Zenith Motion Switch

Senses motion & tums on ight. Adjustable delay
shut off. Great for hallways, basements, garages, -
launcry rooms, bathrooms, mom. Photocel ad- [l #1. 211107 arc. Weatherprool. Bulbs notincl. By

toonien e i0s ONLY $14% B ic2i: "™ ' ONLY $392
INFO, PRICING & CUSTOMER SERVICE WHOLESALE PRICES.

— 1-619-693-8887

Motion Detector & Floods
/ Dstects mation,

\1 i { | tums on floodiights,

"5.1 \.._ | / and sends up to four
'ﬁ\‘; 1;3'_-{ " X-10 ON signais to
©/  modules kocated inside or outside the
house. OFF delay (10 sec. to 35 min.), dusk/
dawn and sensitivity adjustments. Detects 40

@ TOLL-FREE ORDER LINE (ORDERS ONLY)

1-800-CONTROL5."

CIRCLE 285 ON FREE INFORMATION CARD

Requires IBM of compatible computer with paral-
lel port. Includes TWS23 module, adapter, inter-

pro-
alarm and sends X-10signals  HCC-8000 Security Console ONLY 68/ “*'f%~ gram & technical inlo'data, HOC-523K ONLY $69.

Call or wnila for free Leviton sting.

5\ 3-Prong Appliance Module

% Plug-inappl larated 15A

input. Great

The ES1400

on-line heip,

HCC-1400

100 MI

500W lamps, 1."3HP motors.  Off-white. 550

b aas i ONLY S9%

1 yr.warranty.

NUST 4! When order 5000 and One-For-All trol! home control systemn! Allows your PC 1o “push
OONSH Fros He<T = mHee 20d One-For AN remote Gor buttons” on remota control! Combine PC based Enﬂﬂog ic ES1400e
home automation with infrared control of your [l Step up to Intelligent Home Control!

New ES1400e puts out 50% stronger X 10 signal
strength than original ES 1400! Version 2 software
& axpansion port for luture integrated products.
This intelligent X10 scheduler with 2-way
interface moniors your powerline and allows
IF-THEN control. Combine with Stanley motion
detectors and have music and mood lighting
foliow you from room to room! Use X10
Sundowner to give your system dusk/dawn

for setting up one-button macros!

Once you've set up your home program, the on-
line simulator allows you o test it complately!
Once the ES1400¢ is set up, your PC may be
powered down or usad for other purposes!

is packed with features, including

a battery back-up, Hayes Chronograph clock
‘and calendar functions, programming samples,

complete documentation, ¢N,,

ONLY $359 “*71#
. PER ORDER.




Electronics Now, September 1992

5U4G
12AX7TWA/7025 . ..

VACUUM TUBE DEALER PRICE LIST Apr. '92

6922 (military 8DJ8). . ..

EL84/6BQ5 .
EL84M/6BQSWA . ..
6VEGT

6L6GC
5881/6L6WGC

$5.25 each

4.35

6.75

2.90 ..
5.80 ..
4,25

3.50
815,

SOVTEK®, RUSSIA
. 12 at §4.75 aach ¢
: 3.75 -5
5.90
2.60
5.20...
3.50
2.95
6.20 .

25 at

$4.25 sach
3.60
5.20
2.25
4.50
3.20
2.60
5.75

50 CALL FOR SPOT QUOTE
100 CALL FOR SPOT QUOTE

The 5881 is Russia’s selacted military 6LBWGC and is regarded as the very best 6L6 type in the world. Eric Clapton recently
replaced the Philips/Sylvania 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® 5881/6LEWGC.

SINO, CHINA
5U4G $4.90 each 10 at $4.25 each 25 at $3.95 each 100 CALL FOR SPOT QUOTE
] B R - e U et 5 5.25 4.80 4.25 = o 3 = b
BIBGC. .o o, 1wt A 4.75 4.20 3.80 s . " b =
12AX7a 3.85 3.25 3.10 B JUNL RS 2
12AT7 3.90 3.55 3.40 e 2 % he 2
61468 11.50 10.60 9.80 e o ! b 5
6550 9.85.. 9.25 8.95 = 2 = o b
KTg8s D 12.50 11.50 ' 3 = . "
El, YUGOSUWIA
EL34/6CA7 $5.10 each 10 at $4.65 each 25 at $4.10 each 1COCALLFOHSPOTQUOTE
KT20 23.90 21.50 19.90 o = = =
eDJ8 3.15 2.75 2.35 it ol 2 " =
12AU7/ECCB2 3.15 2.75 2.35 . 5 2 . -
12AX7/ECCB3 2.70 2.40 2.15 " ol = " =
SIEMENS, GERMANY
EL34 $7.25 each 10 at $6.75sach 25 at $6.20 each 100 CALL FOR SPOT QUOTE
12AT7/ECCB1 4.50 3.90 3.75 i = v § s
TESLA, CZECHOSLOVAKIA
EL34 $7.25 each 10 at $6.75 each 25 at $6.20 each 100 CALL FOR SPOT QUOTE
EL34BL (COBALT BLUE). . 7.95 7.45 6.90 SRS, 2 e S
EB3CC/12AX7a 5.90 5.35 4.95 ol £ ! 2 =
GE, USA
5U4GB $12.50 each 10 at $11.60 each 6550a $19.95 each 10 at $18.25 each
6CA7/EL34 15.75 . 14.25 D2 RN 13.50 . 11.75
eLeGC 14,95 | 13.50 7027a..... 17:255..: 16.50
6LF6 18,2b 10 17.50 7591a 15:5050% 13.75
12BH7a 9.95 ... 8.75 7868 17.00. 16.40
12AT7 6.85 6.30 8417 15.85. 14.75
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) :
4CX350A$69.00 sach  6AX5 $4.90 each 6J5 $4.50 sach 6X4 $3.90 each 6189W . .. $4.15 each
5AR4 7.95 6BAG 1.95 6J7 5.50 6X5 3.90 (12AU7W industrial)
5VAGT 4.20 6BK11. 6.90 B6K11 6.90 6X8 ...... 2.90 6267/EF86. 3.20
5Y3GT 3.95 6C4 .. 3.50 6SC7 6.90 12AY7 . 5.95 6973.. 14.90
6ALS 2.40 6C10 6.90 6SG7 3.50 12AZ27. .. . 4.50 7199 17.80
6ANS 5.50 6CA4 3.90 6SJ7 4.50 12DW7... 14.90 7247 . 14.90
B6AQS5A 4.60 6CG7 6.90 6SK7 2.90 12FQ8 ... 8.00 OA2 3.75
6AQ8 5.85 6EU7 11.80 6SL7 3.95 5749 . 2.90 OA3 . 2.25
B6AS7 4.50 6FHB 12.50 6SN7 3.95 (6BABW industrial) OB2 2.25
6AUG 2.25 6GWs8 6.90 suU10 490 5879 8.50 0OC3 .. 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.
"PLATINUM" MATCHING 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 MATTHEWS TELEPHONE: (212) 522-0466 TOLL FREE: 1-800-633-5477 FAX:(212) 529-0486
CIRCLE 258 ON FREE INFORMATION CARD

:
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IBM PC/AT CASE
Ganuine IBM Case

Full Size AT Case
Accepts Mini or

Full Size Motharboards
Slide-ofl Top

8 Slot Frame. Made in USA

Part No. 220-2759F

AT 200 WATT SUPPLY

Factory Reburbished
Fits full size AT case
only. 120220V Inpua.

Part No. 500-0041

\;
=330 =

Matsushita JU-253
Includes two 3.5°

Face Plates (Gray & Beige),
Comaa with separate

5 1/4* Mounting Kit “-

Part No. 220-3418F

3 1/2" FLOPPY DISK DRIVE

&

%49 ..

51/4" 1.2MB FLOPPY
DISK DRIVE

Double Sided’

High Density
HeachitHFDS18C12U
Mig for IBM #61X4518
Black Face Plate only!
Part No. 220-3421F

569 ..

OEM VERSION 3.30.01 Has an

MS-DOS VER 3.30.01/GWBASIC

SUPER 8 REPEATER
PROJECTOR

USED Portable Projector.
Includes a Super 8
Caontinuous Play Cassetie.
&mm film can replaced

with your own Super B fims.
Has fold out 11-3/4" x B-3/4"
Glass Screen, Bulb inciuded
Inclides Padded Hard Sided
Carry Case 16-172" x 14" x 8"

Part No. 650-0139F
ALARM BOARD T
Great experimenting board. 24 lug and sEsem-1

6 hug terminal strips, 8 relays, 8 side "';-j-‘-'?i
switches, over 30 ICs, 4 heatsinks, 21t QA
four conductor telephone line cord and 2

many ofher paris. 53 95
Part No. 100-9990F = ea.

PLASTIC PARTS BOX

15°x14"x5"
Great for under
counter storage.

Part No. 580-9998F

$5 ea.

Add up to
250 units

SCHOOL BUS
ALERT

Homa Recarver 1o alen
Students as to the locaton of

SIAON TRANSMITTER(beiow)
Mig. TRANS ALERT 2000, INC

An ideal getting started guide

for beginners. Complste with
Exploring The 1BM Personal
Computer Software. Leam the basics:

Furwritet & basic word processing pac
Includes IBM AT Diagnostics Disi

(1BM #6280102) R&tﬂdM
Part No. 220-0073F

koyboard commands, printer functions,
dsk stornge, dos, basic programming and

Expanded Memory Manager for Part No. 660-9403F

Prv Sueoten Cacto R AR SCHOOL BUS ALERT
RO o ! b TRANSMITTER
e 1955, | fmIi.

IBM PC/AT GUIDE TO SWON TRANGMITTER
OPERATIONS ideal for students with special neods

=4V
kage

39 95

IBM PS/2 CARRY CASE

Genumne [BM Product

Desigried for PS2 Model 25

Also works graat with Macindosh +, SE
Removabie casters & leel. Heavy duty
padded Nylon construction
Complataly unzips for easy storage
Size 15" x 14" x 168"

Part No. 220-6422F

$9 Ll 9583

Part No. 660-8404F

INFRARED REMOTE
A/C SWITCH

Lets you lum on/off lamps,
appiiances or other 120V
devices using an IR
transmitter. Tumns units
onvolf from up to 25" away
2 prong non-polarized 15A
Requires a 9V battery

Part No. 660-0021F

Order Line
1-800-344- 4465

Mendelson Electronics Co., Inc.

340 E. First Street Dayton, Ohio 45402
800/422-3525 * FAX 513/461-3391 * 513/461-3525

ROOF MOUNT UHF
MOBILE ANTENNA

UHF 445470MHz
548 Gan

Complete with 14 1
of cable and PL-259

Part No. 110-0027F{3/4* Hole
Part No. 110-0028F(3/8" Hole)

MAGIC FLASH

Electronic flash

Just ndd a switch

and three volts,

Requires 4 *AA" batteries.

$3 . 5093

Part No. 660-0025F

FIELD SERVICE KIT

L
The Legge Field Service

Kit parmits repair lecnicians
to parform field repair on a
statictree surface. Complete
with 2 x 2 work surlace,
wrist-band, 15" proundwith
1-meg ohm resistor and cip.

Part No. 5T0-0001F

19.%<

STEPPER MOTOR ol -
KIT W/MOTOR _ € 4
Pre-printed Circunt Board = ._.' ¢ )

with all the pans to ki i L
assemble a controfler that e .

allows you to change directions, - =

vary the speed, or single step the WQ'-
included Stepper Motor, Has LED's
that flash whan motor steps. Requires an external 12VDC

power source.(Nat Included)
Part No. 650-0160F 31 8'9533

ERECTOR SET HARDWARE KIT
10-344° X B° X 2-1/4" Piastic Box

includes 1500 8732 Nuts,

1500 #10 Washers, 400

832 x 34" Siotted Screws,

600 B2 X 12" Sotted Screws,

A 500 832 x 1/4" Siotted Screws. -
FREE SCREWDRIVER with each KIT, "

Part No, 330-0055F e $1 4 9588

ANGLED PFIOJECTION LENS

7-4* X 5-7/8° X 6*
Right Angled Lens,
designed for use in
Rear Projection TV's.
102mm Focal Length.
Black Plastic Housing
w/Glass sloments. Lever Focusing
Mig. by U.S. Precision Lens Delta 7T-0C Sg 95
Part No. 640-0007F =

TI-99 KEYBOARD o dfcecas i
Mig By STACKPOLE %
Mig. P/N 1038015-1
48 Karys

Great
Part No. 350-2974F Buy ggcea.

5.6" CABLE TIES (RED)
Mig Pandut ’/.-—'—‘"A

PN: PLT1.51-M2
$1 5-00 (per 1000)

Meets MIL-5-23190
Dia. 1238°
Part No. 320-0199F

BTONE HOUNG. 8 30-8 O0(Eawarn "n‘ul Moy thry Satundey

1D PCANT b poglatiered trademash of IBM Curp.

TENME MASTERCARDATBADISCOVER, GHECK, or MONEY OADER

(Checes silow Feo seees 10r Cesrince |

Ofva rewciwres il £ 5% Suare e

gyt LPS Cren Fate + 3 0000 33 608 a2 4 00 # sromeng COO)
Focms byt 1 (harge sdead wale

$20.00 MInEmum Order

Fmoms wte 10 Bt T b 8 200 raing e LA e et taes AAS,
A paren T 1 e

Call or write for a free catalog.

MON S21U01198[3 ‘2661 Jequialdas
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Satellite Television

FREE 1992 BUYERS GUIDE

with Recicver Comparison Charts
FREE NEWSLETTER ON SATELLITE INDUSTRY

FREE INSTALLATION KIT WITH EVERY SYSTEM
On a Loaner Basis (S100 deposit required)

Call for a Direct Quote on:

Chaparral Monterey

General Instruments

HTS (Houston Tracker)
Toshiba
3 Uniden
Super Llow Temp LNBs
Ku Bnnd Upgrudes

20 Favorite Channels
VNR Filter

90 Satellite Memory
Full On-Screen Display
Auto - Peaking
Videocipher 2 Plus

40K or Betler LN
e C-Band Feed Narx -
8 10" Black Jack
Free Installstion Aosner Kit
Add .75 per ft. for cadle in 25" increments
S85.00 for Freight in 48 States

3100 Depasit on Insiallation Loaner Kit
(Vo substlistion)

el el

TRADE-IN UPGRADE PROGRAM
GREAT DEALS ON PREVIOUSLY | gy
OWNED EQUIPMENT 0-350-0256 11 s
800 327- 0046 (Owiuds Ce)
The DBS Advantage |[ssezossm
Order with  Money Back Low Pice international  Volume Pricing Commercial 805-652-2190 fax
Confidence Guarantee Guarantee  Sales 2 Sale Mea. - Frl

T « Tem Podlic

&=
ol am a Satellite System Owner
ng ol am planning a purchase of a Satellite System
Ol am planning an upgrade to my exisfing System

. Please send me a 1992 Satelite Buyers Guide| Please add my friends’ name to the mail list:
.Ncme ...................................... [ [ 4 4 =
: ROAISSS e sl o2 KIS e s o e LTl R e i (Yo s (Tl Bt R S BRI e A :
CHVESIAte, 2D - = o x -ttt lotes o wlems g (€X1)TI0) (o] 1= 1074 o SRR (e o e SRl L :
TEICBRONG s oo e B L Sl ol HElODNONG Tk b o & o S SR, o :

‘Mail to: DBS Satellite, 2316 Channel Dr., Ventura, Ca. 93003

CIRCLE 299 ON FREE INFORMATION CARD




S =
Lo
Q
g5 8 Satellite TV
Catalog/Buyers Guide | DrakE
(Ask for *Domestic(56 page) or International(16 page) version) 1524
» Complete Systems » Parts « Factory Fresh
» Upgrades = Accessories « USA Warranty
» 2t to 24ft Dishes + Major Brands » Fast Delivery
Sale p NEW “Top oF THE LINE”
quangys. 1iCed  Introducing the Drake 1524 IRD
€S limitey (Integrated receiver decoder)
WORLD The new Drake 1524 is at present the ultimate
SATELLITETV in engineering achievement for IRDs. Picture
T
SCRAMBLING some new and exciting bells and whistles. They
METHODS come with the Drake 1524 also, but this model

“The Technicians' Handbook”

This thorough text is a must-buy for technicians,
satellite prolessionals and curious do-it-
yourselfers,

The design, operation and repair of sateliite anten-

nas, feeds, LNBs, receivers and modulators are
-examined in detail. An in-depth study of

methods and broadcast formats inciuding the
VideoCipher |l, Oak Orion, FilmNet, Sky Channel,
EwroCypher, D2 MAC, BSB and Teleciub Payview
lll. Circuit and block diagrams of all components
are presented and examined t the
handbook. This information is a prelude to the
chapters on troubleshooting and satting up a test
bench. This expert guidance on testing, servicng
and wning is compimented by a wealth of detalled
ilusratons.

340 pages, 8 12 x 10 33 over 200 photos, diagrams,
wiring schematics and 16 tables / appendices / index
B S&H $5(s) $38.95

THE SKYVISION
DO-IT-YOURSELF

== INSTALLATION VIDEO
"Now You Can Watch It Being Done"
Installing or “Tuning up® your satellite systom

made simple.
VHS or Bam S&H $3 (U8) covvevansns $33.05

t'sx |
\‘\\‘"‘t

ORBITRON
Mesh Dishes
l *Quality Demonstrated
\\ by Performance”™
]
7h dish & polar tracking mount  $235
8.5h - 1 285
10h 345
10t HD. 435
12 ..825
Lo e
' ACTUATORS
18" Superjack Il S&H $14 $83
24" SuperackXL ball =~ 15 139
24" Venture acme = 15 129
51° JGS acme = 22 219

Call Toll Free 800-334-6455

CIRCLE 270 ON FREE INFORMATION CARD

goes beyond the usual. It has the best dang
plcture quality that wo've ever seen.

Hooked up to a new 60" Hitachi rear projection
TV you can see the difference. With other top-of-
the-fine 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

Bulz-I-Tuning Meter Pico dish
Now n’?m Tuning transponders.
audio alert Meater Use it with smaller satellite dishes and the 1524

continues to shine. It's low threshold (less than
7d8 C/N) provides performance on a 7 foot dish
that we used to see on a 10 footer.

We've seen them all (all major brands) and
have them in stock. Right now the Drake 1524
leads the pack and best of all it's made in the
U.SA. If you're considering @ new system or
upgrading your present system...The top-of-the-
line Drake 1524 IRD would be the intelligent
choice. Your satisfaction is guaranteed!

TUNE YOUR DISH
TOITS’
MAXIMUM!

A must for the serious dealer or satellite
system owner. Saves time, frustration and money.
Use when instaling a2 new system, moving your

dish, re-alignment of a dish that has been moved REDUCED!
by wind, frost heaves elc., gets you right on the
satellite belt for the best possible pictures! LNBs
Picometer S&H $6  Catalog price  $80.85 'Heri;r??feggg?
Sale Price §79.95 "Commercial Grade"
Bulz-I-IV meter S&H $6 Catalog Price §149.95 :g, tug C-band4GHz  S&H $6 Sgg
Sale Price $130.95 30° LNB v % 139
N 253'dbt:gr( : 2GH- S&H $8 5133
1 U 12GHz 1
TISF AGT\O 12dbLNB C - 119
oo% SKN\ONTEE TobINE - - v
A ARA 09dbINB =  * 189
08dOINB - " 239
All Major Credit S e ®
cwieremns  SKyvision Inc.

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 bax in U.S. and its possessions.

« International requests add $8.00 to cover shipping and handling.

[_]send Skyvision Satellite TV Products Catalog

_ Name Phong( )
/4 Address
Vel City State Zip,

International 1-218 -739-5231 Fax 218-739-4879

MON S9[U0JI00|] ‘2661 Jequia)des
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“WE HAVE GREAT CONNECTIONS”

#TM-319 DOUBLE DISK™ The original patented disk converter. #VAa-102 3-WAY COMPOSITE AUDIO/VIDEO SWITCH |
i

HOW 15 THIS POSSIBLE? Have you ever tried to format a regular, double
density 3.5" disk to 144 MB? Of course you have, It doesn't

work, The computer gives you an invalid media error, S0 there STEREQ MONITOR
must be a difference In the disk media. Right? Wrong! c""?’g{gg:f i
Surprisingly, facturers find it less expensive to use K onir er
THE SAME MAGNETIC MEDIA for both HD and
DD disks. THE ONLY DIFFERENCE IS THE £ dhesipuy
EXTRA SENSE HOLE IN THE HD CASE. That B o pe -
hole tells the drive to operate in high density mode. S yasiereo capabiiily 1T =
So, how cn you take « fvantage of the fact that the . s‘:;‘%lﬁ?“?g:’l‘:; v jahd"’::k"‘l’ i -4
media is the same? . | 7o
TWO' YEARS OF TESTING. We've conducted an in- ¥RCA Cablés atatishie TR FTATT
tensive testing program. We have converted over 159,800 1 o 3 . .
disks and tested each one for data Integrity. In two years Set-up your A/V system once i Lol |
NOT ONE CONVERTED DISK HAS LOST ANY DATA! anc foe AL Swichies et youi in- [
SUCCESS! “The Double Disk Converter” Is a true STILL THE BEST srantly select your chotce of: CUTRUT INPUTS i
product success story. From the moment we put it on the 10d@ of heavy gauge, deap VCRs, Video Disc Players, Cam-
market the order lines have been ringing non stop! drawn steell For all IBM/clones corders, Stereos, CD Players, etc.
Nearly every major corporation. school. university and 9 Macintosh systems! Don't Controlling your A/V system t ] T
YISNET T Xorporaleny : Y iust your dafa with anything ‘has never been casier, tJ ™ camcoRDeER
government agency is now using the device. In fact, over fass than The inal Double —t: ORVCR
one hundred thousand satisfied purchasers are Converre?’r!?f‘l 45
converting millions of disks and SAVING SERIOUS
MONEY with the Double Disk Convertern, $2695 each 4up $25mh 510 each 2up $8 each
DATA TRANSFER SWITCHES #VA-154 COPYGUARD CORRECTOR

Enjoy videotopas without flashing and tecring
Macrovision methods often make it impossible to enjoy a dear, stable picture
A from prerecorded video cassettes. Picture roll, jitter, snow,
tearing and flashing are the annoying side effects cured by
B the Copyguard Corrector. Sophisticated digital eircultry
€5 Typical Front View Inside this compact unit (no larger than two 8mm tapes!),
D

unscrambles any copy- protection scheme and delivers a
- stable, whistle-clean signal. Connects easily between
DATA TRANSFER SWITCH two VCR's, or your VCR and a video monitor, with
its single video in and wvideo out jacks. Recently,
copy protection developers have successfully

i 5 3 i suid to keep unscramblers such as the
DB25 Serial and Parallel #DS5-252 3 Females Connectors $10 Copyguard Corrector off the market. We cannot
All Metal Case #D5-253 4 Females Connectars $14 predict for how long this unit will be available.

Shielded with guld contacts on all connectors f
Gold plated contacts on all rotary switches #D5-254 5 Females Connectors $18
All pins hand wired

and suggest you order early to be safe!

3 10 50 DB25 Cables available #DS-255 6 Females Connectors $30 Reg.$69.00 Now $49 each or 2/ $90 Speciall
other configurations available #D5-256 7 Females Connectors $35 Unauthorized duplication of Copyrighted videotapes is prohibited by Federal Copyright Law!
Automatic Electronic Dubbing Cable ex\ Data Transfer Cables
Printer Switch  fool triple RCA gold stereo Q use with Laplink, Brooklyn Bridge, etc.
audio/video 75 ohm  high #CC-210
Useione printes shield coax cable. ‘Iml— : D25 males For parallel use only
with two computers 1 ' 61t 97 cach
Specify Serial or Parallel | =} #CC-LNK Coaxial Arcenet Cable
Safe for HP Laser jet «TT) @3'_' Q) DEB25 females and DBY females 22 AWG Teflon Jacketed
DB-25 Connectors /0 | =<2 [g;..D - Gl F“ﬁ’:";]{a“::‘l" 93 ohm Center Condustor
“For Dubbing” VCR to VCR Class 2,200 C
#D5-201 or to video component. #CC'LNK'S LJ:J!I’. prm“ded
] DB2S females, DAY females, DB25 males ik
$25 each #VC-6VG For serial and parallel use #RG-62
A0¢s8 900 .09¢/1
4up $23.50 each §7set 35e1s $20 SHy2Am L &
antronics Telphone Headset Colled Power Extension Surge Protector P/S 2 Keyboard
Reduce telephane fatigue 61t Belden, Great for movable 6 Outlet Power/Modem Adapler
Hands-free convenience CPU’ / Monitors / Printers EMI/RFI protector w/indicator, | ;
Work and talk at the same time o : ) Minl 6 pin Male
Enjoy the freedom of a headset gl _IW[]] mr]j‘%f{t:] '\3 #TM-200 /@ --g-‘r to 5BP11'! Female
& * o ¥ Freverse
#TE-205 $25 5i0r$100 $12 cach !g -—--E] ___l i)
with tone/pulse dialer #CC-PWXC EEs= #CA-200
#TE-206 $§0 sfor $120 $2each 20 up $1.50 each = #CA-201 $3 each

Credit Cards: Accepted 24 hours o day 7 days a week by FAX.
Company Check or Money Orders: You must include $3.50 shipping and your telephone number. California residents add 8.25% sales tox.

-m Lo EE ROGER'’S SPECIALIST Voice 800s366+0579 or 805+25143085
S— — = 27712 Pinehils Avenue, Santa Clarita, CA91351  FAX 800¢366+0579 or 8052512520
Terms: Some quantities are limited. All items subject to prior sale. Minimum order $10 plus shipping. Shipping for all orders is $3.50 UPS surface (no 'O Boxes), Customer specified shipping at carrier

rate + 4 §5 handling fee. Prepaid orders are shipped after the lotal amount due is received. If your prepaid order does not include shipping (53.50) and sales tax (8.25% CA residents only) your order will

nat be pmcm«#.lgpon receipt, If you are not satisfied, you may requesta RMA and rerurn the (tems immediately to us fur credit or exchange. We g your satisf; sorry, due to the wholesale

h\ nature of our business we cannot offer cash refunds, If you have any questions about your order of our products, please call Customer Service at B)5+251»3085 M-F, 9 am 10 5 pm, Pacific Time. J
=

CIRCLE 267 ON FREE INFORMATION CARD

Electronics Now, September 1992

{=}]
{=]
g



COMPLEIE FCC LICENSE PREPARATION

* General Radiotelephone Operator’s License  * Second Class Radiotelegraph
* Radar Endorsement * All Amateur Radio Licenses

* MORE MONEY? We offer Home Study Courses for
* A BETTER POSITION? ALL TYPES of FCC Licenses.
* EXCITING CAREER [
S ’ PUBLICATIONS FTEXTS
AN FCC LICENSE * AUDIO CASSETTE COURSES
* VIDEO CASSETTE COURSES
MAY BE YOUR ANSWER  The FCC License Specialists o REGIONAL SEMINARS
GENERAL RADIOTELEPHONE
OPERATOR LICENSE
Your Job Opportunity "Ticket"

For years, the Commercial FCC license has been highly sought-
after by many technicians and required by numerous employers.
The General Radiotelephone Operator License has come to be
known as the most HIGHLY RESPECTED "ticket” in the field
of electronics. For many, it hasbeen the KEY tojob advancement
and higher pay. Many companies offer immediate pay raises by
simply passing the license exam. Other companics require the
license for employment. When an employer sees the FCC license
on a resume, he understands that the job applicant has a firm
grasp of radio communications...a firm foundation that can be
built upon to meet the demands of any job situation.

SECOND CLASS
RADIOTELEGRAPH LICENSE

BECOME A SHIP RADIO OFFICER: At present, there is a
tremendous shortage of ship radio officers. This means lots of job
and advancement possibilities. After a six-month training period,
you may earn $45,000 to $55,000 for an eight-month year. If you
arereallysharpin electronics, youcan take atest that qualifies you
tobecome a RADIO ELECTRONICS OFFICER. If youneed a
review, some radio unions offer a short training program that can
help you to pass that test. Radio Electronics Officers can earn as

much as $60,000 to $70,000 for a six-month year, Does this sound i- :’V;T_ P o s M T Ry i -1|
good? All you need to get started, is the SECOND CLASS Publications
RADIOTELEGRAPH LICENSE. To assist you in reaching | 7015 NE 6lst Ave. '
that goal, we have produced, "The Radiotelegraph Package™. | Vancouver, WA 986_?1 I I
: (800) 800-7588 or (206) 750-9933 o :
WHAT OUR SATISFIED CUSTOMERS | Please ush me a Free Catalog, T FOC Leormae Specatss |
ARE SAYING |
Namc |
"Your STUDY QUESTIONS WERE NOTHING SHORT OF | |
OUTSTANDING...Thank you for writing such a complete course.” - EJ., | i
Lemon Grove, CA I Address = £ [
"Iwas sowell prepared that IACTUALLY ENJOYED TAKING THETESTS, | (jp |
while others I sawaround me were clearly floundering.” - M.A.E., Waldorf, MD I y I
“The day I took the test, EVERYONE WHO PASSED HAD YOURMATE- | State Zip |
RIALS." - 1.D., Puerto Rico B et e e e e e s e e T T =)
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CRESTWOOD PRODUCTS

40994 GIBBEL RD,

HEMET CA. 92544

ORIGINATOR, MANUFACTURER & DISTRIBUTOR
VU-THRU VCR DIAGNOSTIC TOOL
1-800-544-8583

Fax 1-714-766-2779
USA & CANADA ORDER TOLL FREE

UNITED STATES PATENT NO. 5,055,960

A USEFUL AND WORTHWHILE TOOL for the
* *PROFESSIONAL * *STUDENT * *EXPERIMENTOR

A PRECISION MOLDED, HIGH IMPACT, CLEAR PLASTIC TOOL THAT REPLACES
THE VIDEO CASSETTE WHILE DIAGNOSING THE PROBLEM. THE VCR OR

CAMCORDER WILL FUNCTION IN ALL MODES AND THE MECHANISM WILL BE
OPEN FOR INSPECTION, MEASUREMENT & ADJUSTMENT

VHS - SVHS - YCR's & CAMCORDERS

|
)

/’/// |

)

LY

VHSC - SVHSC
CAMCORDERS

MM - VCR's
CAMCORDERS

|

A
g

ANY VCR OR CAMCORDER

et

CVT 100 £9.95 EVT 100 £9.95
VT-103 £9.95 AVAILABLE JULY 1. 1992
BETA | II 111 & CAMCORDER m‘;%’éﬁfﬁ’m‘ hiconcois
A S 350 S&H $ 19.90
$ 13.45 total WE PAY S&H
DETAILS FIVE
TR ToorS ORDER ALL FOUR
PLUS OTHER 529.85
HELPFUL HINTS WE PAY S&H
BVT-100 $9.95
NOW A VU-THRU 7TO0L FOR COD add $3.50

CA. orders add 7%
sales tax

ACCORD ELECTRONIC SYSTEMS
Toll Free: 800-998-2242 Fax: (305)772-2568

1001 NW 62nd Street, Suite 306-F

Fort Lauderdale, FL 33309

CALL FOR OUR FREE CATALOG

Imm or 5Smm SOLDER ROLL TANTALUM CAPS
resznel S0, OS1DIA ELECTROLYTIC CAPS 100
RED s $7_50 ea i) 5:;
sl ek b
20 pes min peritem | DIODES =—{1— 1uF/35V 2.2uF/35V
1N914B...., . $0.02
Smm RED BLINKER | 1M91 o CERAMIC DISC CAPS
$0.60ea/5pes  $0.50/50pcs 1 [ !yl . 90,02
INAOOT  (IA/100V)........... 0,03 N 7Cean
1N4004 (1A/400V)............. $0.04 25 pcs min per item 3 25pcs min
1N40O7  (IAV1KV).............. $0.05 no mixing
80008 BN per e INTEGRATED CIRCUITS 20pF/50V  100pF/50V
MC1458.........50.25  LM311 $0.20 27pF/SOV  1000pF/50V
IN5401 (QA/100V)..........S0.10 | MC1488.........$0.25  LM324 ... $0.30 62pF/S50V 10KpF/50V
1N5408 (ATKV) ... $0.92 | MC148O........S025 LM339.._.. . $0.30 PUSH-BUTTON
6A10  (BA/100V)......$0.19 | 4001B........$020 LM3S8....... $0.25 MINI- N.O
6A100 (BA/1KV)............$021 | 4011B.........5025 LM386.... .. $0.30 2
10 pes min pmnun 4013B.......... 8025 LM5S5........... $0.25
= -.8025 LM5S6..... $0.30 0 - :gm; 1‘:3?
2 GERMANIUM DIODES $025 LM741 $0.30 panel -25ea
- 1 i el M 1 e $0.25 7416..............$0.20 MINITOGGLE
5 3025 TR ... $025
8 180 3010 | ooeoB ... $025 74LS04... . $025 ‘M Spes 100+
S 1N270 - . $0.30 8025 T74LS273..... $0.25 SPDT $085 S0.70
S 10 pcs min per item $0.25 74LS373 $0.25 on-on DPDT  $S085 $0.80
“ <o i MONO CAP CRYSTALS 10 pes min per item i DIP BRIDGE
2 |ms, wwemn| = (24PIN_ [ CABLETIES i =Nl
% e O each 3.579MHz s i e
3 B0 780 | Stk 4,000MHz % 200 | 1N47XX 1Watt ZENER
8 e 0.000MHz 8. 5400 1N4728A to 1N4764A
i} MIN ORDER 525.00. ADD 53 50 FOR S&H 12.000MHz $0.30ea / 10pcs LAY . 1 0 i
e Lo T o A AV P VML AR Pl 50.600a / Spes min| $0-20a/100+ | Bags with 100 pes each € each / 20 pcs min
60A26

CIRCLE 211 ON FREE INFORMATION CARD




» 2 4‘ c E D e _l_t*‘n\"““ ‘C_\_h_\?—i ~
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-~ | ITEM HEPTN12 He-Ne LASER POINTER ITEM R690 . 1:7. e ] -
= e He Ne LASER TUBE e 5
; f Projects red dot up fo 1/4 i, 4 - 1mW, 6" 1.12" 5
] ' SR e OUR PRICE.d......$19.00 |§
| e ROERIWRS oS N (TEM RS50 Ho-No LASER TUBE
salf contained In an atiractve  *RUGGED CONSTRUCTION 7 Pmiec!sradduluplmm mile, 3 - 4mW, 13.8" x 1.45° AL
‘LONG He-Ne LIFE ot Mo
L2 %_ﬁ;%h R OUR PRICE........540.00 ||
H w"""“"n"’m“ icendty  Retail price $140.00 BRAND NEW . %S
| ERESSINSE OURPRICE.......585.00 | il e iz
ke | FowEn suppLEs

Wastodthmdredsclbrandmu\FDCnp Ha-Napower
supplies. Designed to operate .5 to BmW laser tubes and heads.
y'pE.a.l dimensions: 4" x 1/2" x 1°. Manufactured by Laser Drive.

[TEM 22DKS2 FOR .5mW TO 1mW LASERS.C2%. 44! =<0 $40.00

| ITEM IEN3 LASER POINTER

S speed or low puise

_ wmmmmw:w: b ITEM 24DNS2 FOR 4mW TO 8mW LASERS. .35 8.5 ! se0 $50 00
incliides an artractve wooden presertation -
| case. Lowsst priced diode pointer we know of! ITEM 21AN12 "‘a
OUR PRICE ONLY........$110.00 ol -

114 x31/4" x4 1/4 'Poﬁed'supplymm *Alden® HV connector.
In our opinion, the best He-Ne laser power supply cu
manufactured. These are direct from the man rer and will

ITEM IGN3 LASER POINTER

Sony :
2 AAA battaries, 7hr in gumrmdﬂlﬁe-ﬂahsotsu to 8mW plus 50% of He-Ne's u
aluminum 5.5 x 5", Includes 17mW. 12 Month warranty. y 4 v
felit mcﬂ R BRIGHTEST CORH Time delay = 1) 3-5 seconds
DIODE PO bout Voge (@S0 AN = 120 VIE 0% ot ot 1) e
w' uw;ﬂm
OUR PRICE OMLY......$140.00 ) [l AEEm: st oo s L
"EM Fsﬂuz m*mn Tempersture =-20C 0 +50C  OUR PRICE........$95.00
1x1-3 mW He-Na laser tube
TRLASER DRIVEpowor supay. BARCODE SCANNER ITEM 66CNS2
m\cmmwnmmmm INFRARED VIEWER
1x12VDC shutter List price $400.00+
2x Infra-red LED's
g %M datectors OUR PRICE........ $250.00
22 smal 2.3V amps, od & groen . = g‘sﬁfur i, mmm: m’“"""l'm"'l'mmt ":‘;"um'” R ﬂﬁ_!hmllwmm
5x small front surface aluminlzed mirrors ~$1000.00 VALUE ﬁ the mnm:auagu mhu;urrm A Mm%ﬂnr su{lm Thesa uug'
T O e k) e e e
RENE LT OUR PRICE........$95.00 | mfmwmmmmquﬁgmmimmmm
:11mmmncad|mupmmm m«p&'ﬁﬁm vislon at a fraction of the normal price.
mW = Milliwatts (light powsr output) ITEM 688 W
CLOSSARY: e, it | [ Mt VOLTAGE
aM = Nano Meter (wavelengh of light) (color) POWER SUPPLY

PARTS PONENTS ONLY WHEN ASSEM LASER OUR PRICE........5$80.00
w&mﬁ&%%lw OF THE CENTER P%lu@ug\Hdlcses AND High voltage power supply for Infrared imaging tubes, new 15000
RADIOLOGICAL HEALTH OF THE FOOD AND DAUG ADMINISTRATION. V&mm'gm input.

* (714) 578-0563

FAX (714) 278-4887

WE ACCEPT: VISA, MASTERCARD, C.O.D. AND PURCHASE ORDERS

CALL OR FAX FOR OUR CURRENT CATALOG!

WANTED: WE BUY EXCESS LASERS, OPTICS AND RELATED PRODUCTS
e e e ot
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TOPs\
SECRIE

CONSUMERTRONICS

2011 Crescenl Dr, P.O. Drawer 537
Alamogordo, NM 88310

Add $4 5H (USA, Canada), All Rems In stock, COD
gUF'S eash only), VISA, MCard OK Now Cala-

$2 with order, $4 without. In business
19 1. As saon on T\l" Jehn Willlaml - former
d Senior E| MSU C

mﬁdm
*All software supporis all IBM-PC com-
palible systems (BOB6 - BO486).

Volco Line & Manual Fax: 8AM-8PM Mon-
Sal, MST. Auto Fax: All other limes.

505) 434-0234

FAX: (505)-434-0234 (orders only)

Off-The-Shelf HARDWARE
Van Eck Sysiem, Voilce Disguilser, Shriek

Ilodu!e. Henrlnn Asslslol, M Counter-

TENS, 6th. Sense Cauuunlcr
ler Bmaor Bnnp-l Radar Emitter, Sub-
Iinu]nu Mixer, Hieronymus Machi Nour-

RADIONICS MANUAL

Some electronic and slect ¢ el da-

vices are now licensed b)r lh-‘?UJ\ for Imaiu

Plans for thtee major device types that Y

mndmdma rmeﬂ'rSnnS IP!usdo-
talls on many other

since EH BHMNBLRSTEH
Sch- poweriul EJ.Ecmom\G-

NETIC W’ HS&LAB DEVICES. .
ﬂu Cornuuhm. HIND GLI Gi Sﬂ

HIGH VOLTAGE DEVICES

HV devices plans: sum Bnn Taser, sﬁ}?f
ar, Aud F/
HRadar ’dp
Van de G II 0
ar Counter, Ozo| Fizh
lant Stim. K}rliln. lnmll dhucllngi $20.

SECRET & SUR‘JIW\L RADIO

u...
scram-

mﬁll i

ramole

4 mtrn{ socurity,

hone - much morel alls in our Catalog.

HARD DRIVE MANUAL

Cavers all hard drive and controller Impile

(emphasla on PCs), How to seloct, inlbflm Inmal-
Ize, sel up, use, mainlaln, troubleshoot and repait

Ehnm H?nwg 1o pr:l:g éh:;nrg:um n&"“&?’ uba-
age, es and stic! 8. How 1o recover
aum.qm u:rhs! files. How I:?:llud crashes 1o

b.nh hrllh Indudn td'rw_ n;u raviows, Loaded with

DISK SEHICE MANUAL

drivas without sradulw.w mue

5.25°/8°, PC/XT, ATJ’SSN"!! .l pla, Com-

nudor&. Turuty I, ol sys-
'Ww

DESK DRIVE TUTORI.&L

‘Ehm'r and pm:licni lacts on rloppy drl\rn ulau.

mhd above, Invaluabla advica and iips on hcm la
bost seloct, Interface & use diives and disks. $18.

COMPUTER PHREAKING
JA RSES, VIRUSES, WORMS, eic.
and eourl esures. Includes disk with W of
hacker text filas and utilities, and lege nd;z
FLUSHOT#+ protection system (Ed. Cholce
llngnln-] ns of cmu.ﬂu crime snd
w«ww ass advice,
much more! Mlnulll + DIItI’ ‘3.9
BEYOND VAN ECK FHHEAKING

m VDT and TV vidoo s
Il'l ardhuy uow Ii!-

Documentad In securlty

& @ up lo 1KM. Plana include both the
CQNSUME TRONICS and the original TOP
SECRET VAN ECK designsl $29.

CRYPTANALYSIS TECHNIQUES

Five mortui moou-dmln el;;pio programa [ln

unu' clp::rlm b CCIII i “
ommended |
SECURITY. Ilmp:“ob o * $29. P TE“S &

SOFTWARE PROT ECT!GN SYSTEM

Unique aystem that h-?w discourages costly soft-
wara piracy whila not interfering with logit archival
coples. No known way 1o defeal. No special -
mant required, Slgﬁ and mﬂmalla 10 Imta on
your distributed s Can
copy-prevention system. Manual + Dlat‘ tsn

VOICE i".1AlL BOX HACKING

o ¥ sysl
\ng I‘h&e hhclr.sd Il\ciudu
AEFEN MESSAGE ENTER, BIX, EZ,

BYBHEY PHONE MAIL, UDIX slc. Abso-
lutoly required for sl users and $29

CELLULAR PHONE MANUAL

slve descriptions on modifying NAMa & E Nl ﬂn-
:!ud-na spocific info. on 30 pnpulnr ﬂmticlnL| scan-
ning, i )

tracking, ECPA motei $39.

PHONE COLOR BOXES

MMMMWPM P!nula! 15 phone color

of crcults, simulator pro-
mna Plu call rdhn, conferenc phreak
53 um and legal phona cir

morel $2
ROBOFONE AUTODIALER

Powaerful, versatila, m.nu-r.llhrnn 'w ames®
autodlater Imgw dial any numb
mibx ef loc

OK) or
numbon Eunr un:lar.
over any langth ut tlmu whotlur bugy of answerad
{your cholce) and log the timea, commands and re-
sults 1o monitor, printer and-or disk. Qulck-dial dl-
rmdupmmm BUSY rodial

modem command Result

&m:d.Nl
M&\QVDCE

/181002 in

1LY | AT

surveiliance, and ul-
l!urml& fiberoptic & Infrared commo. 70+ clreuit
plans, tables. $20.

VOICE DISGUISER

Plans for neal devices 1o changa voice pitchas. El-
factive ug:km snoops using voice analysers, for

Idron & eldarly living along, for antl-Intru-
|!m uy:wm for gags. Volce sounds naturel. $18,

STEALTH T ECHNOLOGY
I -20%1 Every lrw:tn eeror - mathod & ma-

wummnuxuﬂ-dhm tactic &
siralegy lo llplimh.l‘lr;dk- tickats nhdﬂodrw

and ja:

STOPPING POWER METERS

As reported on CBS "80 MINUTES™: How cer-
tain eloclrical loads (simply pluga inlo an
oullet) can slow down - even sicp - wall-
hour meters - while using full loadsl Loads
may be connected lo any outlels in system. Also
describes meter croep, overload dioop, elc. $18.

KW-HR METERS

‘watthour meters work, calitvation, ermor modes
{manyl ANSI &md oo, Dtnsnd and Paly-
phnu Mators, results to slow and

ers by others, $18.

LIBEHATE GAS & WATER

Hnw nua nnd wnlof melers can be reversed ml.nu
able household equipment. $19,

VORTEX GENEF:‘ATOR

t‘!m or ewl with simple, m
freon., Gumnmud scientifically sound! Plans,

AUTOMATIC TELLER MACHIN ES

Mu crimes, amuu. \mlncubilltm lrui

cluda: Physi E, cipher, PIN compro mlu
card mn(uﬁuw. mlgnglv‘u siripe, false front,
TEMPEST, upplnq‘ 8 , Insida Job, super-
cool, vibration, igh vnlnql Van Eck - oth-
ors. Case hletarlec nw countarmeasures, tfltnllad
sacurlty checkllal, labolod intamal photas, figures,
s cortaln up to $250,000 in tnlh $350,000
ATM crime spree stlll unsolved! $3

CREDIT CARD SCAMS

Cardholders, merchants and banks sufier $ Billons
hm-mulfm-dmwﬂmm-
mbumhmnmmulMcudmm
scams. Prolecl you

CONS & SCAHS

ow celiular phone i Mg Bl d
:W How oy ] w yurl Tls- mml an
ack attacks, and countermeasures, Co cum & scams ul' all lshdl - rmm the classic 1o the

reds and thelr many varia-
tlons Pmilcl vou:ulfl $29.

SURVIVAL GUNS & AMMO

Tht Ulllau.ll Flrurau Survival Manuall

optimum guns & ammo, conversions, ak-
I-n:oﬂ. i apons,
End Times scenarios, retroats, sic.

ROCKET'S HED GLAHE

ow 10 design b
and nunh-ll %oﬁ. Emphuh on Ihl lmdolbm

Igndedr:.htlc"‘ Hrﬂr'
matel and the des no!lwnm::e&:enﬂw
beds and their electronics, $29.

SPECIAL PROJECTS

We design, bulld, repair, modify, maintain and-or
fol:;ll.:ll on any device, system, process, project
Ll
optical, automotive), Imnucm prot
mo ‘25

minal wpon CONNE
[ m Manual + Disk® $29.

(1] [&u&:‘ﬂd oblo.ll ruu) ‘We then provide you

. THE PHANTON®, CATV AMPLIFIERS. $15.95ea.
283 SAVE $$$s, EXTRA TVs, CABLE FEES.
«a UNDETECTABLE: DISTRIBUTION & ISOLATION

PROPERLY CONNECTS & MATCHES 1,2.3 OR 4 TVS-VCAS TO ONE CATV 75 OHM
SIGNAL SOURCE.ENGINEERED TO AMPLIFY ELIMINATE MISMATCHING, (LOADING DOWHN
& DEGRADATION OF CATV SIGNAL SOURCE).UNMIT ACTS REFLECTS LIKE ONLY 1 TV
~VCR |5 CONNECTED TO PAY TV CABLE LINE.INCLUDES 3 EA TERMINATING RESIS-
TORS « SFT. COAX CABLE W/F CONNECTORS.CPERATION 120VAC B0OMI....$15.95
45 FOOT RGS5S/U COAX CABLE, WITH 6 EACH.TWIST ON F CONNECTORS....$5.35

COLOR TV, VCR-FM ANTENNA ﬁg 95a.
SUB-COMPACT SIZE ! ! m

* HIGH DEFINITION VIEWING

¥ VHF-UHF,75 OHMS

* ADJUSTABLE REAR ELEMENT WIDTH 25-78" ,H-15"BOOM L-45

ldeal antenna, for confined areas,such as atlics, patios,apartments,
lofts,etc.{Meet your landlords restrictions, Title CC&R's etc.)Range
§0-110 miles,(Varies with instailation & height). Adjustable offset
Boom axis compensator & highfront to back ratlo,reducaes VHF-UHF
ghosts.18 element UHF corner reflector & 5 element VHF-FM Yagi.
Dr.C.CHAN'S Mode!l 2023AA ANTENNA. .............oiiiiats $19.95
351t.RG-59 Cable with Fabricated lugs & F Connactor.. ..53.95

(A53]

POWER-RITES wufa mswmws D RMYE?S E7c.!

SELLITED Fow s AR

REGUMTEs-CONVEI'TS.(W.‘THW 2, 01%)VEHICLE'S
VARIABLE 12-14.85VDC(BATTERY-ALTERNATOR
VOLTAGES) TO SELECTABLE REGULATED OUTPUT
VOLTAGES OF 3.0/4.5/4.8/7.2/9/8. 6VDC.REG-
ULATION FL/NL =1.5% MAX.LOAD 1,500Ma.(1.5
AMP). POWER ADAPTER, ISOLATES, ELIMINATES,

ALTERNATOR NOISE,VOLTAGE VARIATIONS , ACCESSORY POWER SPIKES,
FAOM THE OUTPUT.MODEL A,INCLUDES,VIDEQ GAME,BI-POLARITY PRO-
TECTIVE ACCESSORY, WITH BUILT IN AUTOMATIC TV/GAME SWITCH.
LIGHTER PLUG-JACKS,PROVIDE 12.5V POWER FOR THE POWERITE AD-
APTER & 2 ACCESSORY POWER PLUGS.CONTROLS: ON-OFF, VOLTAGE

& POLARITY SELECT SWITCHES, POWER ON INDICATOR.

POWER-RITE MD. A, WITH V/G PROTECTIVE ACCESSORY A1..$29.95
POWER-RITE MD.B,WITH/OUT V/G PROTECTIVE ACCESSORY....$23.95

POWER-RITE® DEALERS WANTED, EXPORT INOUIRIES INVITED.

HANDHELD, CELULAR THEPHONE AUTOMOBILE POWER ADAPTERS.

DONT MISS,IMPORTANT, CELLULAR TELEPHONE CALLS,  §74 0%
BECAUSE OF A DEAD, PORTABLE BATTERY PACK. e

EEEJ‘_ % Adapter. ailows portadble cellular, to be

used,.for extensive automooile cperation,

= T conserving the Portable battery pack,for
vO1E wGTOAGLA actual ON FOOT. MOBILE OPERATION.

#125 AUDIOVOX MUX-500 BLACK,GRAY,
CENTEL.USE MOTOROLA MODELN'S

#020 MOTOROLA MICROTAC, BLACK,LIGHT
GRAY & DARK GRAY.

#O80 DIAMONTEL 989X DK.GRAY ¥035 NEC 8A.9000.0700 LT.GRAY BLACK
#105 FUJLITSU BOP BLACK #045 NEC P200,300 GRAY,BLACK
#110 GETJAODT BLACK.BAN. #055 OKI 700,71-0,750 CH.GRAY.BLACX
#OT5 MITSUBISHI 900 BLACK #0865 OKiI 900 CH.GRAY,BLACK
FOS0 MITSUBISHI 3000 BLACK #0395 PANASONIC HP-800 BLACK

#005 MOTOROLA,8000,.9500,0000 BLK. #7100 PANASONIC 3500.3510 BLACK
LIGHT GRAY & DARK GRAY #120 UNIDEN CPS000 BLACK
POWER-RITE'S. REGULATED, INR SURGE PROTECTED.POWER ADAPTERS,COMPLETELY
REPLACE, PCATABLE CELLULAR TELEPHONE'S BATTERY PACK AND HOUSING, ADAPTER
QBTAINS & REGULATES CELLULAR TELEPMONES OPERATING VOLTAGE FROM VEMICLES
POWER SYSTEM. 8 FOOT, POWER CORD, PLUGS INTO VEWICLE'S CIGARETTE LIGHTER
POWER JACK. ORDERING: LIST ADAPTER-POATABLE'S, MODEL NUMBERS & BATTERY
HOUSING, COLOR DESIRED. ANY OF ABOVE LISTED MODEL ADAPTERS.. 20 524,95
NOTE #135 MOTOROLA MICROTEC PT-850 BLACK .. .544.85

POWER-RITE® AUTOMORILE, NOISE FILTER-SURGE SUPPRESSOR $15.95aa.

PLUG/IN ! > L/C CIRCUITAY, ELIMINATES IN LINE INTERFERENCES,
CAUSED BY ALTERNATOR.SPARK PLUGS, IGNITION, FAN MOTORS,
RFI/EMI & SURGE SUPPRESSOR CIRCUITRY PROTECTS. CONNECTED
EQUIPMENT FROM BEING DAMAGED BY LINE SPIKES.TRANSIENTS &
SURGES.ETC..EASY TO INSTALL, FILTER-SUPPRESSOR.PLUGS INTO CIGARETTE
LIGHTER JACK.UMIT TO BE POWERED,PLUGS INTO FILTER-SUPPRESORS CIGAR-
ETTE LIGHTER'S OUTPUT JACK.12.5VDC. 10AMP. PLUG IN.PIVFS-10A.515.35
HARD WIRE,EPOXY HOUSING. B°LEADS N & QUT.10 AMP HWVF5-10A.512.95

MONEY MAKER'S. WCR _MANUAL?!
m HOW TO KEEP YOUR VCR ALIVE] 3$24.350a.

CAURS W/S&H USA
How to Keep (THE NITTY awrrﬂg‘ VcR

1aurFCRMr;-e Bible of VCR Mechanical & Electro-mechanical THEORY

= =~REPAIRS-DATA,404 PAGES,over 710 (liustrations.VIZ:
Special section, illustrates & describes.over B0 mech-
anisms.of 45 Manufactures.SAVE ON,SERVICE MANUAL
COSTSI.A must,nitty gritty manual,for the DO-IT YOUR
-SELFERS & PROFESSIONAL TECHNICIANS.Book,Second
Editlon.PRICE INCLUDES,S & H UPS:USAS$24.95, PUER-
TO RICO . HAWAIILALASKAS33,CANADA A/M USS$25.00

CIRCLE 226 ON FREE
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LESS BUSTER'S ELECTRONICS®
2039 CIVIC CENTER DRIVE, STE. #176

NORTH LAS VEGAS,NEVADA 885030 *Shipping & Handling $3.50.UPS

TEL:1-702-642-0325 continental 43 States.others extra.

Orders processas immeciately,Notitication sent in case of unforeseabie delay.

LESS BUSTERS ELECTRONIC'S®, POWER-RITE®. 1392 LEG. CATALOG FREE.

*Send Money order or Check.
*Minimum order $8.00.

CIRCLE 286 ON FREE INFORMATION CARD




-
Amazing Pocket Reference! | Pocket PC Ref
480 pages of tables, maps, formulas, constants & conversions | An incredible shirt pocket size reference
d it fits | hirt pocket! (3.2" x 5.4" x 0.6", 480 D s KL e
Ve Greatest potket neforcnce of all Lomel | = men e, ik so0C I
or general user,
- contains a wealth of hard to find information
® Plumbing & Pipe ® General Info that took 1000's of hours to collect. 320 pp.
oy ® Rope-Cable-Chain mmwz By Thomas J. Glover and Millie M. Young.
Q © Steel & Metals Flowers Montha U o
; o9 Radio e 3'i:;;:n*5%4nm rence
m ° I ® MS- ! e
: A e | TR
m ® Hardware
¥ ® Surveying & Maps Camate Data of e US o
® Tools T onen ot S Lu e * Spacs and configuration
® Water T Arwa Codes mmaum lll'cur over 1200
o e o LostCraceCard Phone #s | o ASCII Codes, PC Error
Computer | Printer Temperature Conversion Codes
e £ Coden. Sound intenaites * Interrupts-iO Map-Memory
IEMS Itamupts—iO e C Map
s e aceors | > Privtr ContolCones
mF:‘nrl SnE F‘h-twb- . m Modam
*w 9 ® Detalled Index * And MUCH MORE

LATEST INTELLIGENCE

Now, for the first time, the meanings of more than 35,000 terms,
phrases, abbreviations, and acronyms used in the international

intelligence, law enforcement, military, and aeronautics oommu-r
nities have been compiled into one convenient, well-indexed vol-
ume. If you have a scanner or shortwave receiver, LATEST
INTELLIGENCE, by James E. Tunnell will unlock a world of

listening possibilities!

Electronics Pocket Handbook

by Daniel L. Metzger
A remarkable collection of definitions, formulas,
charts, standards, symbols, codes, and conversions.
263 pp., 3.3"x 5.8"x 0.5".

$14.95
NEW[@:D UPGRADING

AND)
Upgrading & Repairing PC’s UGS
* Calisign Country Prefix
? SeowiSevion by Scott Mueller, et. al. ]
* US Miltary Bases | Frequendies A comprehensive guide to PC's, PS2's, RS =
® Colular Telophone : and compatibles, 850 pp., 7" x 9" i:_"___ & —
. TV, mgwﬁ';m-m $34.95 e W
* Alrcraft | Country Codes Pty o,
: m ar’n 12 Codes
$ Border Patrl Frequshties Vest Pocket Guide to the National
o Ciil Airorah Markdngs Electric Code, 1990 Ed. (current)
e Loon, by Marvin J. Fischer
. ﬂ‘é‘l’v‘ﬁ&‘ A A convenient reference guide for all people who use
> Clansance Basics the National Electric Code. 277 pp., 3.3" x5.8" x 0.6".
iR $14.95
Description Quantity Price Each Total
Order$  USA Shipping & Handling Sub Total
$010$15.00 .......... $2.00 Shipping & Handling (see table at left)
:;g-g: :gggbw ------ ﬁﬁﬁ Sales tax (CO residents only), add 4.8% of Sub total+S&H
Canaka criors ok :s‘r'r;:.abo.va S&H All payments must be in U.S. funds. ORDER TOTAL
Name: Company:
Address:
City/State/Zip: Phone:(___)
Payment (circle one): Check Money Order Visa MasterCard Discover Prices subject to change without notice.
Card #: Exp.Date: Signature:
PRIZM Resources, Inc., Dept 966, P.O.Box 557, Morrison, CO 80465
(303) 979-6054 Toll Free Order Line (800) 873-7157
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LASERS

Laser Pen

This laser pointer inc tes 2 5 milliwatt 670 nm ln:t
diode with a glass anti-reflective coated lens.
gives ils user the highest output power allowed by the FDA.
No one will need 1o squint 10 see the spot from this pointer!
- I
* Solid State Reliahility FEATURES
“ Usca AAA ba. (ic P
Bes att. (incl.) %

* 1 Year Limited Wamanty % nuum:'m
* Safe- Complies with all )J\

FDA laser safety

regulations.

Cat. No. LPP5

SmW Visible Laser Diode Module

Thanks to technological breakthroughs in laser miniaturization and
the increasing demand for such components, we now have the most
economical, quality, laser diode system ever.

Wide Range of Applications

* Pointer / Gun Sights * Project Building

* Light Shows * Surveying Systems

* Medical Equipment * Educational Equipment
* Alignment Sytems * Holography

g2t
o

Cat. No. DM-5

SPECIFICATIONS

Input Power............. 2.7- SOvdc@GOmAtypx:al
I.Sm.x'ﬁlﬁmdnmacr

Schematic
Entry Software
for the IBM PC
& Compatibles

ONLY$9900

COMPLETE PACKAGE

Electronics Now, September 1992

:

Holography Kit (requires laser)

1 mW He-Ne tube (9.5" x 1.25" diam.) .

Power Supply for above tube (req. 9 vdc)

20-35 mW He-Ne, TEMoo, linear polar. .. .. . $995.00

FREE CATALOG

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 satisfaction _,gulnntce and 90 day
warranty against defects. Please include $7.00 for shipping and
handling. IL Res. include 7% sales tax. C.O.D. orders add $3.00

CIRCLE 253 ON FREE INFORMATION CARD

* Easy-to-use schematic entry program for circuit
diagrams

* Visable on-screen and pull down menus

* Supports popular graphic standards, mice and printers

' % Powerful editing and drawing commands

* Extensive digital, analog and discrete part libraries
* In-depth, readable instruction manual
* Over 100 screens of on-line help information
* Software includes part building and netlisting
* Add P.C. board layout software and routing software for
only *99* each
Write or call for FREE demo dlsk.%\ //
MENTAL AUTOMATION, .Nc@
/

. | ORDERS/INFORMATION: 7
| Send check or money orders to: Or Call
Mental Automati Inc,
| 5415-136th Place SE. (206) 641-2141

Bellevue, WA 98006
¥isa
Visa & MasterCard orders accepted! smens

NOW
YOU CAN “SEE”
INVISIBLE FIELDS

AND AVOID THEM

Most homes and offices |
have hot spots with strong
artificial electro-magnetic
fields, where chronic
exposure may cause
mental or physical problems. Even the EPA namesthese
fields as suspected carcinogens. You can reduce your
risk by avoiding these high-field areas.

The TriField™ meter detects far more of these fields than any other
electromagnetic pollution meter. It's the only one that independently
reads AC electric fieids, AC magnetic fields, andradio/microwaves. Italso
reads field strengths in all directions simultaneously. Every other meter
that sells for under $100 reads only magnetic and only in one direction —
they can entirely miss a magnetic field unless pointed comectly and are
biind 1o radio/microwaves and electric fields, both of which cause biological
effects.

The TriField™ meter reads all three types of fields numerically and with
a SAFE/BORDERLINE/HIGH SCALE, welghted proportional to effecton
the body. Thresholds are based on epidemiological and laboratory
studies. (While no absolute hazard thresholds have been established,
reduction of rel.?r!ve exposure |s prudent.)

The TriField™ meter comes ready-1o-use with battery, instructions, and
one-year limited warranty. The cost is $144 posipaid.

Alphalab / 1272 E. Alameda Avenue / SLC, UT 84102
For literature and information, call (503) 621-9701




PC BASED OSCILLOSCOPES OUTPERFORM
STAND-ALONES IN COST AND FEATURES

SPECIAL FEATURES:
CHASE SCIENTIFIC L
INTRODUCES - Up to 40 Megasamples/sec one-shot digitizing rate.
3 NEW PC-SCOPES - 8K Words/Channel standard (32K optional).
Wi ooy bt - Plot to any Epson or HP LaserJet compatible printer.
e WI : ny - Macro Language for Automated Testing.
Digtal StI;rago W m - Store and Relrieve WaveForms from Disk.
wih ek bandidhs o 20, 40.a0d | _ Byt in Functions include Ave,Freq,Ty, Ty, PW,EnV,FFT
mbvﬂmm“veyear Each - Professional Scope Software works with virtually all
e e CGA, EGA, VGA, or Hercules compatible monitors.

al prices that will make the competition

cty.
These boards have complete
independent vertical channels, ea

UERTICAL HORIZONTAL |IETNINIEN TRIGGER CURSORS STORE  PRINT SETUP
Measure Uoltmeter Probes  Display Fourier Macros Diag Other

i e B ek | [ T Tv T | e eny | ]
ram, and 10 vertcal gain settings (n | | %" °FF 18:29:11 PH
12,5 steps) standard. This gives you o =y =y
the same high performance whether
e e ey | M| AR VA
multiple channels simultaneously - not 02 = -1.5 \ / \ A /
a common feature amoung other add- J v | /
ons. Also, in addiion to 27 tmebase | |WE - 8 o N
seftings (in 1,2,5 steps), there is a user sBiU - 8
rammable mode for sweeps as
mu 1 year/dv. sPIS- 588 1 r-—-a--——----—"]
Post “and PreTriggeing s | |VECTOR- oM

avaiable for tme reconstucted
waveforms as wel as one-shot DURLAY -OFF

waveforms due to the board's ability to
use random interieaved sampling
down to 250ps. L
These PC based scopes are
designed with the latest in Surface 188 1V 2ns/pol 188ns/d1
Mount T . providing more ' fpatat ol e
perfmncg and features than any F1 = MenuHelp < To Change Header Row Press “INS" » ESC = EXIT
other board its size on the market 2
today. Actual Output from HP LaserJet ITP at 150dpi
COMPARISON CHART OF CHASE SCIENTIFIC PC-OSCILLOSCOPES

MODEL # CS100-40°* CS60-25 CS40-25 CS20-25
PRICE (probes notincl) $795 $695 $595 $495
BANDWIDTH

Repetative (-3dB) 100 MHz 60 MHz 40MHz 20 MHz

Single-Shot (Sampic Ratc/4) 10 MHz 6.2 MHz 6.2 MHz 6.2 MHz
MAXIMUM DIGITIZING RATE

(Two-Channel Simultancous) 40 Ms/scc 25 Ma/scc 25Ms/sec 25 Ms/sec
NUMBER OF CHANNELS 2 (+ 1 external triggerienable)
TIME BASE RANGE ** 200s-2 sec/div SOns-2 sec/div S0ns-2 sec/div 50ns-2 soc/div
MAXIMUM TIME RESOLUTION 250 ps 400 ps 400 ps lns
VERTICAL RESOLUTION - 0.4% (8-Bit A/D)
MEMORY (Standard)*** 8K words 8K words 8K words 8K words

o Awailable 4th Qtr 92 11 scopes have 10mV/div - 10V/div input
Rotm gl bt i sitivity in 1,2,5 steps_(20pF, 1Mohm)

FOR INFORMATION PACKAGE CALL 1-800-866-7899, FAX (408) 479-8572
OR WRITE TO CHASE SCIENTIFIC, 7960-B SOQUEL DRIVE, SUITE 191, APTOS, CA 95003

MON SOIUCNIB[T ‘2661 Joquisides
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ELECTRONIC TECHNICIAN!

N

Earn up to
$30 an hour

No costly school. No commuting to class.
The Original Home-Study course prepares
you for the “FCC Commercial Radio-
telephone License.” This valuablelicenseis
your professional “ticket” to thousands of
exciting jobs in Communications, Radio-
TV, Microwave, Maritime, Radar, Avionics
and more...even start your own business!
You don't need a college degree to qualify,
but you do need an FCC License.

No Need to Quit Your Job or Go To School
This proven course is easy, fast and low
cost! GUARANTEED PASS—You get your
FCC License or money refunded. Send for
FREE facts now. MAIL COUPON TODAY!

 Eap st el atmt 2 el tadad st oty |

commanbD PRODUCTIONS

i t
1 FCC LICENSE TRAINING, Dept. 210 i
I PO. Box 2824, San Francisco, CA 94126 :
: Please rush FREE details immediately! i
I NAME 1
I ADDRESS :
b ooy STATE ZIP

L------—_--------------

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 repairing electronic
equipment. 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 will learn valuable new
technigues and skills.

The material in these video tapes is the same material that we have
presented in classes that have been taught for the local college, busi-
nesses, and industrial maintenance departments. You will find very
little of the information presented onmost of these tapesin 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 repair.

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).....cvvveiiiicivanecnnseanns $39.95
How to use a logic probe and logic pulser.........c.ciiiiiniinnanas $39.95
All about resistors and their failure modes (1 hr.)......covnennnnn.. $39.85
All about capacitors and their fallure modes (1 hr. 28 min.) ....... $39.95
All about inductors and their failure modes, Partl. Inciudes

Inductors, transformers, flybacks, pinball coils, solenoids....... $39.95
All about inductors and their failure modes, Part Il. Includes

magneticclulches, relays of all types, otherdevices (58 min.) ..... $39.95
All about diodes and their failure modes. Includes reclifiers,

SCR's, Zeners, trlacs, LED's (55 min)......coooiviansiarananasen $39.95
All about transistor failure modes (56 min)......covoiiinenenanannn $39.95

How to solder like a pro — with lots of time saving circuit board

repair techniques, including some of the fastest ways lo

change IC's youever saw (1 hr. 30 min) .......ccviveenvnnaannas $39.95
All about electrical contacts, connectors, connections and their

failure modes, common and uncommon problems, symptoms,

QOOE CUNBI iooverorrsisnnsssbomatupes ramvipt st nns rres sl hsos s $39.95
How to use the oscilloscope (to track down digital failures)....... $39.95
How to read schematics and use them for troubleshooting, Part |.

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) ....coeevcisrnsnnsnrnsrsnrsnssnns $39.95
How to troubleshoot digital integrated circuits — includes micro-

processors, what goes wrong and how to find it, how o use the

best literature on IC's and where to get it (1 hr. 45 min.)........ $30.85
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 hiringadud .................. $39.95
The best money making ideas | know. (For anyone contemplating

getting into the amusement or arcade business - Shows how

to do it right the first time.) (58 MIN).......ccneiiiimnrsnamenneas $39.95
Videogame Repairs (for arcade games). (36 min) ................ $39.95
Pinball Repairs (for arcade games). (44 min).........oeevvmenenns $39.95
Videogame monitor repairs and adjustments

{for arcade games). (31 MiM) .veusevecneannsssssrasnsnrnanneses $39.95
OUR NEWEST TAPES
Job opportunities and money making opportunities

In sloctronics, (45 ML) ccicesssaanisrssnrsinpronsessnstsasvessnns $39.95
Pinball Theory (for arcade games). (1 hr. 29 min) ......cc0veevens $39.95
Videogame Theory (for arcade games). (1 hr. 12 min)............ $39.95
Troubleshooling and localing component failures. (1 hr. 10min.)....$39.95
Pawer Supplies — Linear and Switching. (42 min).......cccoanun $39.95

VIDEO REPAIR SCHOOL
s (601) 287-1594

SELMER, TN 38375

CIRCLE 279 ON FREE INFORMATION CARD
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DISTRIBUTORS

* * % JERROLD * * *
TVT-G-COMBO
DPV 7 XXX .....
DPBB 7 XXX .....

TB-$60  FTB-S60  TBD-S60

OF SILVER SPRINGS

All products come with One Year Warranty, except for
refurbished items, which come with a 90 Day Wamranty.
All retums are subject 1o a 15% to 25% restocking fee.
Orders called in by 2:00 shipped same day in most cases.

* ¥ * LOOK * * %

We will match or beat anyone’s prices who is advertising
in this 1ssue of Radio Electronics with the same warranty
on items listed in this ad.

We ship UPS & Federal Express

* % SCIENTIFIC ATLANTA * *
SA COMBO

SA 8580-8595 e
O N e e 60.00

* % * PIONEER * * *
PIO PLUS COMBO ......
(0 R0 b
PIOGEI0 i ainy

PANS ONLY
(B0 BT s e s

%* % & HAMLIN * % %
COMBO .... 110.00
CR 6600 . . 120,00
13, y, LI A 1 a0 o T 55.00

All combos come with 83 channel convert.

* * * TOCOM * * *
TOCOMCOMBO e e hirirererevsnrsn
SHIIA - iiimeiesies
5504 ... o
5503-VIP .......ov..s

* %k k& OAK * & *

SUN COAST HOURS:

* % * ZENITH * x *x
A b1 €4t e G B i L i e v s et 200,00

Add $40 per unit for Nash.

MON - SAT 10-10

To Place An Order Call 904-625-9545
NO REFUNDS ON SHIPPING CHARGES. CASH OR MONEY ORDERS. SORRY. NO CHECKS.

It i me the intent of Sun Cosu Dist. of Silver Springs 10 defraud =y pay TV operator and we will not assist any company or individual in doing the same
* * % * * ABSOLUTELY NO FLORIDA SALES » * * * %
CIRCLE 221 ON FREE INFORMATION CARD
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“The Electronics Lab
in a Computer!

S

Av
yl

« Testing an analog

stage amplifier with the
simulated oscilloscope.

CIRCLE 247 ON FREE



Electromcs Workbench’f

Building and testing circuits is fast and
easy with Electronics Workbench.
Just click-and-drag with a mouse to
add parts, run wires, and adjust
instruments. The traces on the
simulated instruments are the same as
you'd get on real equipment.

Electronics Workbench really is an
electronics lab in a computer. It's ideal
for learning about electronics,
ngpenmennng,_and nmtot\mmg

Tesrfng a ga!e implemenlauon of three d{ﬂ"eren ﬂp-ﬂops

e
Cll‘CllltS . B > “Electronics Workbench is pretty’ gnazmg A
4 e - Jeﬂy ‘Pournelle, Ph.D. InfoWorId
Includes: . Electronics Workbench is a marvelous
o Analog Module with passive and active leammg and teaching tool for the St“d}' of
components including transistors, diodes, and electronics.”
op-amps; a function generator, an oscilloscope, - Arl Salsberg, Edilor-in-Chief]
amultimeter and a Bode plotter. Modern Eleclronics Magazine
“Building a circuit is simple and intuitive.”
* Digital Module with gates, flip-flops, adders, - Je[f Holtzman, Computer Edilor,
aword generator, a multimeter, alogic analyzer Radio-Electronics Magazine

and a unique logic simplifier.
“. .. if you're trying to learn electronics, you can

do 10 times as many experiments with Electronics
Workbench . . .”
- Jerry Pournelle, Ph.D., BYTE

DOS Professional Version - $299
Macintosh Version - §199

(416) 361-0333

Interactive Image Technologies Ltd.
908 Niagara Falls Boulevard,

North Tonawanda,

NY 14120-2060

Fax (416) 368-5799 _ INTERACTIVE

Electromics Workbench Professional Version ruas on any IBM AT or PS/2 or true compatible with 640 KB RAM; Microsoft-compatible mouse; EGA/VGA graphics; hard disk; MS-DOS 3.0 or later.
Monochrome version also available. Macintosh Version (monochrome only) nins on Macintosh Plus or greater. All trademarks are 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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DC/CAD
introducing... i

J
THE TERMINATOR f
:

(Complecg%:%%&hc%ggl g l3?(‘?,‘%&‘:]!:'.DI‘I‘(Z)R)

Features the following powerful algorithm & capability:
* Rip - up and Retry /\
® Pre-routing of SMT components W\\
® Real-Time via minimization \ ,,M/ \
® Real-Time clean up passes \,‘_jlgﬁ’su“—//) ..b
= User defined strategies ll K
= Window 3.0 capability as DOS Task
= |-mil Autopiacer and Autopanning
s Two-way Gerber and DXF 19
= Automatic Ground Plane w/ Cross-Hatching
= Complete w/ Schematic & Dolly Libraries
® Optional simulation capability & protected mode for 386 users
*PCB LAYOUT SERVICE AT LOW COST *

LEASE PROGRAM & SITE LICENSE AVAILABLE

Wind Generators

Generator Rewinding
Welder Plans
Electric Scooters

It's back! The Leday manual originally published in
the 1940's is now back in print with even more plans
than before. This manual is now a complete collec-
tion of Leday’s plans and general information on
6, 12, 24, 32 volt wind generators, generator re-
winding and rebuilding, propeller building, battery
powered spot welders, braising welders, solder-
ing Irons, fencers, scooters and bicycles, DC mo-
tors, 110v welders, spot welders, generator wel-
ders, insect exterminators. geiger counters, light
plants, and much, much more! Written for the
common person to understand, this manual is a
must to have for its educational value alone!!

— 13—

=49

gn | .
Compu?_:;?z 4 : To order send check or money order for $14.95
State i?ﬁ‘”ﬂ 4 plus $2 shipping and handling
(908) &[F}%W&ﬁjl 1 _"37-_.-33 (FAX) ($4 shipping and handling outside USA and Canada) to:
= DC/CAD . . . The focal point of furure CAD marke: " LJM Inc., P.O. Box 174, Dept. R, Lake City, MN 55041

IN CA 1-800-521-MARK (orders only)
MARK V ELECTRONICS, INC. OUTSIDE CA 1.600-423-FIVE (orders only)

ORDER BY FAX (213) 888-6868

Competitive Prices * Fast Shipping Since 1985 CATALOG & INFORMATION (213) 888-8988
, /A Indicates the level of difficulty in the bling of our Products. A Beginner AA intermediate AAA Advanced = Fully Assembled
~H “¥ir. Special offer will be given to the purchase of Amplifier + Metal Cabinel + Power Transformer:
- NEW
St 300W MOSFET AUDIO MONO POWER AMPLIFIER  100W + 100W NEW CLASS A OC STEREO PR VIDEQ/AUDIO SURROUND SOUND PROCESSOR
P : o R0 SM-333 AA® :

J00W into 4 chms [0.1% Tont channsl: 0.05%

#o B ohms (0.02% THD) =
Frequency Response: 10 He - 20 K4z »
Total Harmonic Drstornon Less than
0,03% » Input Sensitivity and impedance

atl KHz, IV ATK () + Load Impedance: 4

RAear channel Less than 0.25% = Input

: Tt anpi n DC to voltage: 0.1 10 3.5V = Output: Front channel
200 Xz Senstiney Phong 2.5 1 8 47 K Aux - 01113 5V'+ Duipit: Fron chareiat 0.1 103.5Y
150mV R TKMic & niv @ 10K Output Tape 150 * Rear channel; 6.6V » Detay time. 5 to 50

my, b 4T KFreamp 1V 4 600 ohm « Power milliseconds * input impedante; 47 K = Power

18 ohms »Power Requiremaonts; =65 ta - Mo R0 Board Dhersions: 10 5°% 613 raguirements; 100120 VAC. 60Hz « Dimen:
Kit: $165.00 =65V DG 8 A= (Each Channel), » Dimen- Kit: §73.70 kS 13%2 67 1 3 (Each) Lse tach Complete KiL $73.00 gjony’ 14.2 wide. 4 B2" deep. 21" high
Aanembled & Tested- $195.00 gjqns 287 1 205 1 60 mm Assembled & Tested: $95.01 6 ‘1:!5‘3 or LG 1925 g Assembled & Tested: $85 00
120 W MOSFET POWER AMPLIFIER (MONO) BOW + B0W PURE DC STEREO MAIN POWER AMPLIFIER G0W + 60W STEREO POWER AMPLIFIER (WITH MIC. INPUT)
TA-ATT A A TA-802 A A SM-302 AAw

o 540,00 KES ) SR Ve Camplete Kt 582,00
Asiembles & Tested: $35.08 Assembled & Tested: $50.72 X258 23 [Each) Assemies & Tested: $39.09
120W « 120W LOW TIM PRE-MAIN STEREO AMP. 120W + 120W AC/'DC STEREO HI-Fl & PRE-AMP, Rack Mcunt Metal Cabinets
M7 S
TA-BOOMKN AA Pe 0 4G ST ARE Power Qutput 120 W Peskmusic power output Wll:'lab?li;m!mum panul( _d”"
per channel Inpyt Semsawy Tap Suitabla for many projacts and
> = . Aux 300 e, Phono 3 mv, Mic 3 mv, Tone  MOS1 of our kits
'3 % 3 control range’ Treble = 8 68, Byss 2 8 0B
- - 4 “ Ll Frequency Response- 20 Mz to 20 K0w. Powet
s 217 Regqurements: 110 VAC, 220 VAC. 50/80 M2

Wea providetranstormers lor |
most our Mark V amplifier |
kits

1210 1BVDC. Dimesions: 272x208x80mm D)
Complete KL $53.00 1058w B 1/8 x3 1/8 inch D —
Razembled & Tested: $58.00

MARK V ELECTRONICS. INC. - 8019 E. Slauson Ave, Montebello, CA 90640 jazs =

CIRCLE 287 ON FREE INFORMATION CARD
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THE ELECTRONIC GOLDMINE

. MINIMUM ORDER: $10.00 plus $3.50 Shipping and Handling
We accept MasterCard, Visa and Money Orders
Call or send for our free catalog! .

P.O BOX 5408, Scottsdale, AZ 8526
PHONE ORDERS (602) 451-7454 FAX ORDERS (602) 451.9495

* SPECIALS *x
BRIGHT
ORANGE
LED

Jumbo T134 difused lens, orange LED.
G2554 10/51%
100/59%* 1000/$70
24KHZ ULTRASONIC

poriable sirobes, biack light tubes, ec.
G993 $17

Great lor meking high quality PC boards.
These are siandard glass epoxy double
sided copper clad blanks. Size 15 an
incredible 12° x 12°, Each Parel is large
enought to make many smaller PC boarcs.
A Super Valie.

$ sensitive emitiers.
G2869 S$2% 100 / $125% | G911 $1*
COMBO SUPER TRANSFORMER
EV/NCR One of the mos! useful heavy duty banslormers we have ever
Hand held remoie] 522N Great for various power supplies, batiery charges,
made by Zenith. | MWcad QuIK chargers, ec. Primary standard 120VAC. Sec-
We just got these| ondaries are as follows: white leads 18VCT 1 amp, ble  *
in and have no 'eads 28VCT 2 amp, red leads 16VCT 2 amp. You get all three secondaries on one
other info except| trnsiormer. Fealures copper shiekling around windings, heavy duty laminations

Great combiration of one of our 14VDC

saatdﬁ‘un the

and compad siz 2 516" x 1 7/8°%x 2 18", frame type with mourting holes.
ISy medin Coris Ram

LOW COST PIEZOELECTRIC
TONE ALERTS Q

Ivory plastic case piezoelecic tone alts produoe =

2 loud tone when 12VDC is applied, however they 8§ D

can even produce 3 lone at 3VDC. Sz between G2935 99¢

mounting ears 1 1/2° and diametzr of unit 5 1 14°. With long wire leads.

ELECTRONIC PROJECT KITS

110ma solar panel (6° x 12°) and a small
mini-fan that operates when sunshine
strikes the panel. You comedthe Bn o
the panel with any wires you choosa fo
use Specal Combination Vale.

C2873 $21%

COUNTER KIT

Probably the lowest priced Geiger Counter kit
available in the world todayl Features sensitive
thin walled Geiger Mueller tube and speaker that
emits clicks in proportion to the radiation level.

Very popular 3 channe! color organ causes lights
ol your choice (up to 200 watls per channel) o
flash o the beat and frequency of your music.
Connects to stereo speaker and operates from
¥ standard 120
VAC. Board
s 3 x5

C4530
$12%

This is one of the most usstul kats to have around! Features
varizble output from 0 - 12VDC fikered at up to 1 amp. Uses
IC voltage regulalor and heavy duty translormer. Also leatires
red, yeliow and green LEDs that glow a difierent output
volages o show approximale output voliage - no need for
meters. Operates from standard 120VAC, and Is great for
powering projedts, calculators, radios, tape players, dc. Siz
of board: 5° x 2.75",
C5177 $18%

Kits are complete with all parts;
PC board and instructions.

SEND FOR OUR FREE CATALOG
FEATURING OUR COMPLETE LINE OF NITS.

CIRCLE 241 ON FREE INFORMATION CARD

Two seperaie high power amps on one PC board
put out an incredible 20 wats AMS each. Featires
low distortion circulry. Great stzreo bocster amp
for your cx sound system. Use with any spealers
capable of handiing & least 20 watls. Operates on
12¥DC. St of board: 6 x 225°

c6142  $19%

INFRARED DETECTOR KIT

MON SOIUOIDB[T ‘2661 Jequejdas
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BIG PROFITS IN

VIDEO REPAIR!

WORK FROM HOME-EARN $85 HR!
-NO EXPERIENCE NECESSARY-

Only requirement: That you possess average
mechanical ability and a desire to learn

Electronics Now, September 1992

e T NS ———

With the tens of millions of VCRs and
Camcorders in use, there currently is
a serious shortage of trained techs

to perform cleaning and repair jobs on
these popular devices... Leam

how you can start your i
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 m

.
¥ . e

or

failure, you need not
spend months or even
years of complicated study before starting paid,
professional service work!

Let Viejo's Training Program show you how!

1-800-537-0589

or mail coupon today!

CALL
Torr-Free

——

VIEJO PUBLICATIONS, INC.
4470-107 Sunset Blvd., Suite 600
Los Angeles, CA 90027

Yes! Rush me \t!urLRLhQLmB]lJIJ_mloda)
(Check appropriate box)

I
I
I
I
I
Jd VCR Repair I
J Camcorder Repair I
J Advanced VCR Repair |
J Fax Machine Repair |
Name |
Address [
City/State {

s
POWERH®OUSE

Power Conversion Software and Components

INDUCTOCAD 11
DESIGN YOUR OWN MAGNETICS FOR
SWITCHING POWER SUPPLIES

Design your own power mducton! Easy 10 use software allows quick accurate designs.
includes datady for Fermites, powdered mon, MPP, Kool E. pot and toroid cores.
Calculates munber of wire iums, around core, 1o (lux swing, copper losses, temperature rise
and core bosses, etc. Works with window 1o screens on a PC. For demo disk send $2,
refundable howands purchase.

Part No. ICADS204 (5% dusk) or ICADI200 (3% "disks) 5139.95

POWDERED IRON TOROID CORES

Micrometals 52 materil -Good power mductor oores @ 100KHEZ AR of these cores are
sspported by INDUCTOCAD L Call or write fior our Caralog. Try our power cone selection
paciage. 6 pawrs of the most usefnl cores you can tam mgo inductors. These cores are good
from power bevels of 100mW to 1 00Wans. Outer diameter from 026550 1.3°

Power core selecticn package Part No. PCSPS206 Sl 2'95

TOROIDAL POWER TRANSFORMERS

Low extermal field Excellent regulation @ 10% from oo 1oad o full joad.
Ideal for construction of CAR BATTERY ELIMINATOR

Primary |0 “n™ | Height | Width | Price S| Part No.

1ISVAC | 15V/5A 3.8 1.7" | 46.95 | TRONI503

TISVAC | ISV/I0OA | 4.5 28" | 72.50 |TRON1510

LISVAC | 15V/I4A | 5.27 24" | 79.25 |TRON1514

Torosdal wansformers for kits below, Allvas §5-132 VAC operation of the bt regulssors.
Essential - Add an AC input filter and dinde pack o adapt Power Supply kit to sarsfonmes
AC Blter snd diode pack.  Part No. FACTRSP®

S11.95

Matches kit Part No. I Price S

VA Part No.

36 | KIPS0503/KIPS0505 | 38.95 | TRONPK36

120/240 | 45 | KIPS1203/KIPS1303 | 41.50 | TRONPK45

1207240 | 75 | KIPS1205/1305/1503 | 46.95 | TRONPK75

120/240 | 90 KIPS1505 49.50 | TRONPK90

SWITCHING POWER SUPPLY KITS
Kite mclude: All components, PC board, Heat sink, ‘-ch:uuu: a\s-s:tnblydxmg Inducton
design, Assemubly instructions, Test p fure, C board d jons 3.3%%2.3%1 3*
Typical efficiency >80%. Add a DC wput filler w ymn boards for lower mput nose. This i
essential for Audio and Analog applications.

DC filter Part No. FDCLNSPY

56.00

Input Output Price § Part  No.

8-40VDC SV/3IA 37.95 KIPS0503

8§-40VDC SVISA 39.95 KIPS0505

15-40VDC 12VI/3A 37.95 KIPS1203

15-40VDC 12V/5A 39.95 KIPS1205

17-40VDC

13.8V/3A

3.

95

KiPS1303

17-40VDC

13.8V/SA

39.

95

KIPS1305

18-40VDC

ISV/3A

37.

95

KIPS1503

18-40VDC

I1SV/SA

39.

05

KIPS1505

HOW TO ORDER:

Chreck of money order. Please no COD's. CA residents add applicable sale tax. Min order

$10.00 excluding handlmg charge. Under $200.00, $3 handling charge. Normal UPS freight
charges apply, overmght extra charge. No shiptent to PO boxes. Prices subject to chunge

without potsce. A full copy of conditions of sale Epon wWritien request.

Send orders to: THE POWERHOUSE
801 W. El Camino Real Suite #2638
Mit. View, CA 94040
Call (415) 964 2428 Fax (415) 969 9581

UPS Freght charges: Ground $5.00, Second Duy $8,00, Next Day $15.00
Denae dasks shipped by standard post, NC.

CIRCLE 301 ON FREE INFORMATION CARD



POWER PINCHER

Now thera's an easy, inexpensive way to save
$5, $10 ... $20 a month or even more on your
home energy bills. Power Pincher 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-
consed from NASA under US patent No.
4,052,648.)

$19.95 each

LIQUID
CRYSTAL

SHUTTER/ -
VARIABLE DENSITY FILTER
0.5 10 0.9" active area. 0% to 23% transmission.
Operates up to 250 microseconds. Specs in-
cluded. Only $9.95 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 sunny days or while surveying a snowy
landscape, the dark glasses can be switched in.
Voilal Binocular sunglasses! $7.95

SAMSUNG
VARACTOR
TUNER ki Caude.
Covers TV channels 2-83. Operates on 12VDC,
45 MHz output. Spec sheets included.

$14.95 each

RESISTOR RIOT
1/8,1/4,1/2 Watt, power, precision, fixed, adjust-
able, etc. Thousands of pieces.

5 Ibs. for $4.95

MOTOROLA
68000
10 MHz CPU with
socket,
$7.95 each

386DX-20 BARE BONES SYSTEM
Intel 386DX CPU on B-slot 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"x25"x12",
Brand New
$4.95 each

50 WATT

SWITCHER

115/230 VAC input. Outputs: +5V @ 4A: + 12V @

2A;-12V @ 0.2A. Small size, approx. 6" x 4" x 1™
$14.95 each

SILICON VALLEY “GOLD"

Over 50 pounds of printed circuit boards from
computers, monitors, modems, test, AF and
microwave equipment, all stuffed with goodies
such as torolds, IC's, swilches, sockals, connec-
tors, oscillators, crystals, transistors, diodes,
varactors, varistors, ete. A gold mine of usablae
parts. 50 Lbs. for $49.95

SOLAR POWERED
FLASHLIGHT KEYCHAIN
Find that keyhole at nightl
$4.95 each

General Electric 10 KVA
ISOLATION TRANSFORMER
Strappable for 2:1, 1:2 or 1:1. 110/220/480V in
and.out. G.E. model 9122B4006.  $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

50 Lh. CARE PACKAGE
Surplus goodies from Silicon Valley. This is not
junk, just material wa've acquired in quantities
too small to catalog: electronic and mechanical
subassemblies for everything 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 most folks are
happy with the assortments we send.

50 Ibs $49.95

2C39 VACUUM TUBE
$49.95 each

ATARI 2600 TRACKBALL

Alsoworks with Commodore computers. Smooth
ball bearing action, Cable with DBS connector in-
cluded. (Dealer pricing available.) $9.95

ATARI 5200

TRACK BALL CONTROLLER

Use as-is or dismantie for a treasure trove of
goodies such as: HEAVY snooker ball; 5 ball
bearings; 2 optical encoder wheels. ICs are
CD4011,CD4013,CD4030,CD4538 and CA339,
Also 34 resistors, caps, diodes and one transis-
tor. New, unused. $12.95

14-DAY

PROGRAMMABLE

ELECTRONIC :

TIMER

Originally used to control a satellite receiver

through its IR port at a distance of up to 23 feet.

Time onfoff for eight distinct events. Modify it for

your needs or dismantle it for parts. Program-

mable with a 2732 EPROM in a remavable “per-

sonality” module, the unit may be modified to

control any IR remote controlled device through

its IR port. Contains Z8 CPU, clock display and as-

sociated parts. Operates from 9 VDC 500 mA wall

transformer which is included. BRAND NEW!
$19.95 each

HAMLIN MODEL
MCC 3000-3

36 channel, channel 3

output. Used, working L
$14.95 each & .

—

STAINLESS STEEL HARDWARE

Popular sizes used in electronic work. Assortad.
May contain capscrews, Phillips. Sizes 4-40 and
up. 3 |bs, $5.99

100 GAUSS
CRESCENT
MAGNET
Shown approx. 75%
size.

6 for $9.95

TTY TRANSCEIVER BOARD

With assembly instroction booklet. Convert ASCH
terminal or computer into ham or shortwave
AFSK RTTY. $9.95 each

RARE SURPLUS
FIND!
6AL5 Vacuum Tubes
from the 50's in original /&5
"Uncie Sam" boxes.
$1.99 each
20,000 Tubes in Stock!

CHANNEL 3 VIDEO

DEMODULATOR

This modula (removed from cable decoder) con-

verts the channel 3 signal to composite video.

Operates on +12V DC. With documentation.
Two for $9.95

MINI RELAY ASSORTMENT
5V, 12V, 24V coils, unused, tiny to thumb-nail
sizes, mixed. 25 for $9.95

When in Reno, Nevada
Visit
ASCII Electronics

ALLTRONICS

Visit Our
Retail Store
M-F9-6
Sar, 10-3

2300 Zanker Road - San Jose, CA 95131

« AMEX cards acceptad, Minimum order $15.00.California residents add 8.25% sales tax. Shipping additional on all ordars.

Phone (408) 943-9773 - Fax (408) 943-9776
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BUY WITH CONFIDENCE FROM JDR!
* 30-DAY MONEY BACK GUARANTEE
* 1 YEAR WARRANTY

* TOLL-FREE TECH SUPPORT

JDR Microdevices®

Electronics Now, September 1992

60A40

2233 Samarifan Drive, San Jose, CA 95124

$4995

CALL FOR YOUR FREE

JDR CATALOG TODAY!
FOR PC'S, SOFTWARE, MONITORS,
DISK DRIVES, KEYBOARDS, MODEMS,
CABLES, CONNECTORS, ICS,
COMPONENTS, PROGRAMMERS,

TEST EQUIPMENT, TOOLS & MORE!

16-BIT VGA CARD

* H/]6-bic 8088 or
2B6/386/486 compatible
¢ 640 x 480 in 16 colors
320 x 200 in 256 colors
* 256Kb video RAM
MCT-VGA-16 ... $49.95
MCT-YGA-1024+ 10242748, 512 K& VGA cord $149.95
MCT-IDEFE 1 &b IDE hord /| cortrolier ___ §29.95
MCT-IDEID 16-ba IDE muls 1O . §89.95
MCT-AI0 Seridl/porcliel/gome .549.95
lﬂ-ﬂﬂowaﬁ!ﬁSﬂwndr‘!mpm .§89.95
A4k Roppy ums

49

WrIurw
84Mb DRIVE PACKAGE

* CP-30084 BAMb, 19ms IDE
hard drive, 16-bit floppy!
hard disk controller, cables
and instructions

HOKITBO .. $319
IDE HARD DRIVES

PART 4

P-3000
$1-351A
30084

ST-3096A
30104
ST-J1444
32047

Sinanna3

FLOPPY DRIVES

FOD-1,444 1,44Mb, 35", Beige . $79.95
FDD-1.44X 1 44Mb, 3.5°, Block . §79.95
#DD-1,2 1.2Mb, 5.25", Beige ...
FDD-360 350Kb, 5.25°, Biock ...

UNIVERSAL gy
L"
PROGRAMMER ™~
¢ Programs EPROMs, EEPROMa,
mictroprocesions, PROMs, PAL/GALs
and ocher PLDs; tests logic & memory devices
* Optional adaptors available for PLCC, PGA, QFP
and mulnple DIP devices
* Includes host adapeor card and cable
MOD-EMUP .. o §699.00

EPROM PROGRANER. § 95
¢ Programs 24-32 pin EPROMs &
EEPROM: from 16K-1024K
* Hex 1o OBJ converter
* Vpp 3, 125,12.75, 15, 21 & 25V
MOD-MEP* - $119.95

w&; mu’m e $ 169,95
*Nate. Requires host adaptor card
EPROM ERASER s3995

* Quitkly und simultane-
ously erases up to 4 standard EPROMs

| MOD-HIC

== ORDER TOLL-FREE 800-538-5000

FAX ORDERS 800-538-5005

1024 X 768
NON-INTERLACED
VGA PACKAGE ¢

¢ (. 28mm doc picch, £

non-interlaced monitor

& high-resolution VGA card
* Resolution up to 1024 x 768

in 256 colan®
* 512Kb video RAM

expandable o IMb
VGA-PKG-1024N . $499.95 :
VGA-PKG-1024+ 1024:768 | VGA phg . $469.95
VOA-PEG 6405450 interloced VGARhg. . $349.95
VGA-MON-1028 1024768 interloced monitor .. $349.95
VGA-MON-1024N 1024748 non-inerlaced mon. $389.95
* Mote: Rogeires 1Mb RAM for 1024 » 744 im 254 colon

BTC-5339 101/102-key enhonced loyout

3-BUTTON MOUSE @ $14%

* Accuracy 290 -1450 DPI
* Opto-mechanical design
* Windows 3.0 compatible
JDR-MOUSE-3 ......... $14.95
MOUSE-PAD $4.95

FEERERERERER
BEEEEEsass3

MATH CO-PROCESSORS

Each co-processor includes o manual,
software guide and Intel's lifetime wareanty,

[Part s PART #

SMz | " JIMH:
B047-2 X EQIAT <25MHz
80287-XL 94.95 | B04R7 20MHz |499.95

OH-I-CIIID

with 1O, decode &

titning circuitry
POS-401 Bbitcod ===y, T
PRE-811 1é-bit version .. it 0095

WIRE-WRAP PROTOTYPE CARDS
JOR-PR2 8-t with 1/O decodde
JDR-PR1O 16-5it with 1/O decode

PORTABLE IC TESTER

* Tests the following 14 to 20.pin
devices: 74 senics TTL, 40 & 43 senes
CMOS & 41144 series DRAM op to IMb
* Identifies unknown part numben

§129.95

CIRCLE 248 ON FREE INFORMATION CARD

TECHNICAL SUPPORT 800-538-5002

MOTHERBOARDS

zoun ucs 4865X s 549

* 20MHz lneel BO4865X CPU » 64Kb cache memery

oa board (expandable to 296Kb) * Expandable to

32Mb on-bosrd using 256Kb, 1Mb or iMhS[M}B‘

(OKD instalied) * Includes Inzel's "Vacancy” socket

ICT-mARSSY - §549.00

MCT-MASE-50  Mini-size S0MHz coche 486 §1295.00
Mini-size 33MHz coche 486 . $895.00
Meéni-size 40MHz coche 385 . $499.95
m.mnwvwd-m $449.95

MCT-MIBESX-20 M.ru -size 20MHz JBASX ...

MCT-M3B65X  Mini-size | dMHe J84SX ...
MCT-M288-16  Mini-size 14MH: 284 ..,

MCT-M286-12  Mini-sizo 12MHz 286 ........... §
MCT-TURBO-10  Mini-size 10/4.77MHz BOBE . §69.95

* Mounts 3 foppy md 4 hard drives
« 2 digit I..EDdupIn—
P5-250TW 250W o supply .
"-m Wp.nﬁl]
CASE-120

49995

.$129.95
$149.95

.. $59.95
$39.95
5199.95

o U/L approved

« 110220V, 50V60H:

P35-150 BOBB 150 wan ...
P5-200X BOBS 200 walt ,

PS-200  286/386/484 200 3
PS5-250 285/384/486 250 wolt .
P5-300 284/386/486 300 watt .

* Internal dara modem

* Hayes AT compatibility

» Incl. ProCotnm software
MCT-241 . $49.95

2400 IIUD mnnn IODEI

* 240001 200300 baud 'Jl.m 625 x 38 x 2inches
PRO-24ME e $89.95

9600 BIIID ﬂl’llllll Idb!ﬂ

o COITT VAZb'V . 32/V. 20/ Bell 2124 & Hayes
AT {

FAX/MODEM SWITCH

* Save phane line charges! ® Suppores fax, modem,
phone and answering machine from 1 phone line
FAXM-SWITCH $119.95
FAX-SWITCH Without modem connection

NOW ORDER
24 HOURS
A DAY!




BUY WITH CONFIDENCE FROM JDR!

JDR Microdevices® : iz ume meaumme

2233 Samaritan Drive, San Jose, CA 95124 * TOLL-FREE TECH SUPPORT "/

|

* Exceptionally bright CRT

* TV sync fileer

* Delayed & single sweep modes

* Fast [Ons tise time

MODEL-3500 ________$499.95

MODEL-2000 20MHz version, no deloy ... §389.95

100MHZ MULTIFUNCTION COUNTER
¢ Range: 10Hz to 10MHz direcr, 10MHz to 100MHz
prescaled by 10

* Period messurements: -—&,
10Hz tw 2.5MHz T 1 ]
COUNE ACCUTRCY |

* Time base: 10MHz [ eSS

* 8 digit LED display with decimal point

DFC-100 §179.95

DFC-1000 1 GH: vcwm e s Sselerisizsiuen D AT D195

DFG-600 Sweep $189.95
DO$-600 mm}' RN T TR T

3.5 DIGIT DMM ‘79”

= Basic DC accuracy £0.25%
* DC voltage: £ .1mV-1000V;
AC vaoltage: %, 1mV-750V;
AC/DC current- 1A - 20A
Eosisrance: £ 102 - 20M0
* Inpat impedance: 10M{) * 28 rnges
DMUR-300
DMM-150 35
LP-100 log:
LP-200

FRERRREREE|d
usuuussuus|l

ESGEEESES

$5335%
SEEEEEEESSEEEEEES

£3233

- - -

sReNVNNRNY
SRBENNEmeg|E

BCEECECEEECSECEERESSEEREERRERERERE

$335555538E5558

-
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NEC V-20 SERIES

The NEC V-20 can improve performance by up to
30%! Pin compatible with the 8088,
* LUses supetser of 8088 instructions | pARTY PRIt
* High speed address caleulation in | yig 7]
hardware vio-8 (1]
* Low power CMOS design vilo 1095

5
BE[EE]n ulu s

<1 [selzelsslas]e
srfeafrefir[EE]s

E

3z

§3°
si

5 [

S5
-
a8
=
o
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CONTACTS

* Ten bi-polar LEDs monitor TF, RD, had R

RTS, CTS, DSR, CD, TC, RC, DTR 8 ] 1as] 1| Las] s
and TC signals (2 spare) ; (493 | 495] 9951095 [ 1195 | 1455

* 24 switches for breakout and patching | = (AuGaTss | 5] 0] 40| 5| w9| te] i

. inc[u-cliu jumper wires L10] 2.50] 315] 1y0| 540

* Requires no batrery

BREOX-BO §34.95

SOLDER STATION  $ 5995 ="

® 60 watts thermossatically
controlled heat from "M-‘IIJ" F

* Solder gun, gun-rest & cooling ey
168-3C §59.95

SOLDER/DESOLDER STATION
s S———

PAEGMINT 3 COMMON CATHCSE LD * Oil-free vacuum pursp
» Adjustable temperature

IZOG‘ S00° F) and vacuum (060cm/Hg)
§399.95

== T 800-538-5000 ™'t i

o
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Toner Cartridge Recharge
Kits—Supplies—Service

Everything you need to recharge toner car-

tridges used with Canon based laser
prlnmrs and pursonal copiers.

Apple: Lasererter LasarWrner IINT IINTX QMS
Kiss, PS-800, PS-810, Canon: LB-PBA1,A2,Il, OKI, NEC, Ricoh, etc
With our Kits—Supplies—Service you can start your own profitable
recharge business or just recharge your own cartridges.

Retal
Mode Recharge Kits/Supplies Dealers Please Call
TR-300 Recharge Kit for CX type laser printer engines,  $21.95
TR-302 Recharge Kit for 8X type laser printer engines.  $26.30
TR-304 Recharge Kit for HP IIP (LPB-4) laser printer. ~ $21.95
TR-325 Recharge Kit for PC-10/12/14/20/24/25 copier.  $25.50
TR-370 Recharge Kit for Sharp Z-50/55/70 copier. $34.95
4080 Replacement Toner Kit for Ricoh 4080 laser. $35.95ea/5
6000 Replacement Toner Kit for Ricoh 6000 laser. $14.25ea/10
9710 200 grms of high quality black toner for CX. $9.95ea/10
9730 250 grms of high quality black toner for SX. $12.50ea/10
8011-Blue/Br 200 grms of Blue/Brown toner for CX & SX.$22.95ea/10
8057 150 grms of high quality black toner for PC. $10.95ea/10
Felt-CX,SX  replacement treated felt for ail models. $0.9%0ea/10
SS-CX,SX seal strips for sealing in toner for reshipping  $0.85ea/10
DPP Drum Padding Powder (pixie dust) $12.95
EverDrum™  OPC drum life extender agent. 40+ spplications $34.95
C20%4 3M Toner Vacuum with attachments. $199.95

Instructions Available Free to Customers!

Call 800-221-3516 ask for our catalog.

2221 Fifth Ave., Suite 4, Ronkonkoma, NY 11779
Call: 516-467-3205, Fax: 516-467-3223

% Chenesko Products, Inc.

THE $99.95

EDUCATION

THE PRIMER MICROPROCESSOR
TRAINING SYSTEM

* INTEL 8085 PROGRAMMING

* DIGITAL & ANALOG INTERFACING

* PROGRAMMING INTEL PERIPHERALS

* MICROCOMPUTER DESIGN & ASSEMBLY

* MONITOR O.S. SOFTWARE IN EPROM

* OVER 100 PAGE SELF INSTRUCTION MANUAL
* 6 DIGIT, 7 SEGMENT, LED DISPLAY

* 20 KEY KEYPAD

* DIGITAL INPUT PORT WITH DIPSWITCH

* DIGITAL OUTPUT PORT WITH LEDs

* ANALOG TO DIGITAL CONVERTER

* DIGITAL TO ANALOG CONVERTER

* TIMER/COUNTER WITH SPEAKER CUTPUT

* BASIC OR FORTH LANGUAGES IN EPROM

* RS232 SERIAL PORT CONNECTS TOPC

* BATTERY BACKED CLOCK AND RAM

* 9 VOLT 500 MA. POWER SUPPLY
THEPRIMERIS$39,.95QUANTITY 10ORONLY $119.85QUANTITY 1 IN KIT
FORM. THE PRIMER ASSEMBLED & TESTED BY EMAC IS $169.95.

EMACT. inc

618-529-4525 FAX: 618-457-0110
P.0.BOX 2042 CARBONDALE, IL 62902

TEACHES:

FEATURES:

S‘I 3995

Internal Programmer for PC

New Intelligent Averaging Algorithm. Programs 64A in 10 sec., 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.

» Reads, Verifies, and programs 2716,

2 fi. Cable 40 pil‘l ZIF

32, 32A, 64, 64A, 128, 128A 256,
512, 513, 010, 011, 301, 27C2001,
MCM 68764, 2532, 4 Megabits
« Automatically sets programming voltage
» | oad and save buffer to disk
* Binary, Intel Hex, and Motorola S formats
« No personality modules required
* 1 Year warranty
» 10 days money back guarantee
« Adapters available for 8748, 49, 51, 751,

:?5 52, 55, TMS 7742, 27210, 57C1024, and
3 memory cards
§ | *Madein USA.
8 EMPDEMO.EXE available BBS (916) 972-8042

4539 Orange Grove Ave. ' Call for more information
E Sacram:nti‘.gCAogsam NEEDHAM'S ELECTRONICS (916) 924-8037
s {Monday-Friday, 8 am-5 pm PST) == FAX (916) 872-9960
-§ | C.OD.
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RF POWER - TRANSISTORS - TUBES — MODULES

TRANSISTORS MRF450 $13.50 | 2N3553 $2.85 | 2501947 $9.75
CD2664A $24.00 | MRF454 14.50 | 2N3TT1 2.95 | 2801955 9,00
ECG340 3.95 | MRF455 10.95 | ZN3866 1.25 | 28C1969 2.25
MGF1302 6.95 | MRF455A 11.95 | 2N4048 11.95 | 2801970 245
MGF1402 16.95 | MRF458 17.95 | 2N4427 1.25 | 28C1971 4.80
MAF134 18.00 | MRF475 9.25 | 2N5109 1.75 | 25C2028 1.95
MRF136 21,00 | MRFA476 4.00 | 2N5179 1.25 | 25C2029 3.50
MRF137 24.00 | MRF477 11.95 | 2N5689 13.00 | 25C2053 1.20
MRF140 75.00 | MRF485 CALL | 2N5590 10.00 | 25C2075 1.45
MRF141 B4.50 | MRF482 15.85 | 2NS591 14.50 | 2502094 15.95
MRF141G 100.00 | MRF497 18.75 | 2NS845 10.00 | 25C2097 23.95
MRF150 68.75 | MRF515 2.90 | 2N5346 15.00 | 28C2131 490
MRAF151G 179.50 | MRF555 3.50 | 2N6080 9.75 | 25C2166C 1.50
MAF224 17.75 | MRF559 2.25 | 2NB0s1 11.35 | 25C2221 8.25
MAF237 3.70 | MRFG28 4.25 | 2NG082 14.35 | 2502237 8,40
MAF238 14.95 | MRFB30 3.76 | ZNG0B3 14,35 | 2502289 16.15
MAF239 16.95 | MAF641 19.95 | 2ZN60B4 14.35 | 25C2290 15.95
MRF240, A 16.50 | MRFG644 23.00 | 28A1012 1.30 | 28C2312C 495
MRF245 32,00 | MRFB45 24,75 | 288754 2.50 | 25C2395 2.9
MRF247 23.35 | MRFG648 29.95 | 25C730 4.50 | 2502509 10,85
MAF260 11.50 | MRF801 1.50 | 28C741 5.90 | 2802538 1.85
MRF262 12,76 | MRF966 4.35 | 25C1306 CALL | 2502630 22.95
MRF264 13.45 | MRF1946 15.00 | 25C1307 CALL | 25C2640 17.00
MRF327 62.00 | RF120 CALL | 25C1419 4.70 | 25C2782 375
MAF421 2295 | SRF2072 13.75 | 25C1729 13.25 | 28C2783 59.85
MAF422 34.05 | SRF3662 27.70 | 25C1945 4.95 | 25C2879 19.95
MRF433 12.20 | SRF3749 CALL | 2SC1946A 15.65 | 2502904 30.50

Migr: El = Eimac, PL = Pénta Labs.  Note; (#} = Industrial Boxed Eimac/Amparex

PAYMENT METHOD: PREPAID with check or manéy order. Personal checks must na\.'e?greor:n:ea address and are
limited to $40.00, Checks returned for insutficient funds will be subjact to a $20.00 charge. Any over-
payment will be retirmed
VISA/MASTERCARD accepted
€.0.0.; Add $4.00 UPS charge. Cash, Cashiers Check r.’.x,q Order, or Pre-approwed Company Check ondy
FOREIGN: Bank chack drawn on LS. Bank, or VISA/MASTERCARD.

WIRE TRANSFER: Contact us for account infarmation

OPEN ACCOUNT: Net 30 accounts to firms whose credit has been pra-approved.

CALIFORNIA: Residents add appropriate sales tax,

FOREIGN: SMALL PACKET: Ideal Air shipment for small orders of parts. $8.00 up to 8 oz 4 Ib. max. 858’8’ box,
AIR PARCEL POST is available on larger kems. Insurance/Registration is often available. Advise If desired
CAMADA: $5.50 minimum shipping/handiing charge up 1o 1 b for postal

2802905 $34.50
25031 795
J310 1.50
MBAT19 6.35
TAT205AP 225
TAT222AP 3.00
Uc1250 29.50
OUTPUT MODULES
SAU4 46.70
SAU16SH 49.50
SAVE 32.95
SAVT 32.95
SAvi2 17.25
SAV1S 44,00
SAVZ22A 44,95
M57726 67.75
ms7727 58.80
M57729 61.50
M57732L 35.70
M57737 38.95
M55741 LM.H 59.00
M5T745 83.25
M57747 39.26
M57762 69.95
M57785M 54.95
MST796MA  29.50

MHW SERIES  CALL

PARTIAL LISTING OF POPULAR TUBES AND TRANSISTORS IN STOCK

RECEIVING TUBES

BANBA $13.95

14.95
GBNE 11.95
6816 7.95
6CB6 5.95
BCGBA 10.95
GCLE 13.75
GCWA4 14.70
6CX8 11.95
GGKS 13.85
GGWwa 8.95
BHF5 GE 17.95
BJBGA & 6JG6 CALL
BJHB 12.85
6J36C GE 18.95
6KD6 GE 19.9§
6KVG & 6LB6  CALL
6LFG GE 19.95
6LO6 GE 19.95
GLAG & 6LX6  CALL
6MJE CALL
128Y7A 11.76
12JB6 GE 19.95
27LF6 NAT 21.95
20LF6 19.96
30KD6 SYL 17.95

POWER & SPECIAL
572B/5160L  $54.95

MatchPr.  119.95
810 PL 109.50
B11APL 13.95

Mateh Pr. 31,90

Specity HorVert oper.
B13 PL 36.95
B33APL 84,95
B33C PL 89.95
B6GA S.S. 17.65
M2057 GE 26.95
5804 Philips  48.95
61468 NAT/PL 13.95

Match Pr. 29,95
61468 GE 23,95

' Match Pr. 54,95
G146W 19.95
6550A CALL
6973 19.95
7199 18.95
7289 69.95
7558 14,95
7581/KT66 17.95
BO72 169.95
122 159,95
8417 GE 19.95

B560A5 $140.95
8873 El 399,95
B8BTS EI 339.95
8908 GE 26,95
8950 GE 20.75

Match Pr 45.90
2033A/8 59,85

4-400C £l
4-1000A (F)  595.00
3CX100A5 (#) 69.95
JCX400AT El 329,75
3CXBOOAT EI  319.95
3CX1200A7 EI 424,50
3CX1500A7 Ei 644.50

4CX2508 EI

4CX250R PL  99.85
4CX300A CALL
4CX350A.F CALL
4CX1500BEl  710.00
ACXS000A  995.00
4032 119.95

Limited Warranty: 12 month / 3,000 hours on Penta & Eimac transmitting tubes

Price & avallabifity subject to change without notice = Quantily Fricing Available
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TECHNICAL BOOKS
DESCRIPTION NET DESCRIPTION NET
ARRL RADIO AMATEURS HANDBOOK, 1992 Edition, (The “Bible™) 5-1/4 Ib. $25.00 FEDERAL ASSIGNMENT MASTER FILE listing of fregs. $19.95
ARRL ANTENMA BOOK. HF/VHF/UHF-Wire Ant's/Beams. 16th Ed. 4 1b. 20.00 RADIO/TECH MODIFICATIONS Freq Exp. HF/VHF lcom/Kenwood/Yaesu/Scanners 19.95
ARRL ANTENMNA IMPEDANCE MATCHING 1.8 LB. 15.00 U.5. REPEATER MAPBOOK Location/frequency geographically 9.95
ARRL REFLECTIONS/TRANSMISSION LINES AND ANTENNAS 1.8 1B, 20.00 SERVICE MANUAL AR-3300 & AR-3500 Ranger 10M Xcvr. 20.00
ARRL DATA BDOK. Formulas, schematics, lables, efc. 1.3 LB, 12.00 SERVICE MANUAL for CYBERNET “Export™ Radios 15.00
ARRL TRANSMISSION LINE TRANSFORMERS, 2nd ed, Baluns/etc. 1.4 LB. 20.00 SERVICE MANUAL FOR UNIDEN “Export” Radios 15.00
ARRL NOW YOUR TALKING. NEW NO-CODE Novice/Tech License Study Guide 1.5 LB. 19.00 SERVICE MANUAL RCI-2950 10M Xcvr. NEW! 15.00
ARRL YOUR INTRODUCTION TO MORSE CODE. Movice & Tech 5 wpm Tapes 10.00 SERVICE MANUAL RCI-5500/6500,8500 VHF Marine Transceiver 17.50
ARRL RADID FREQUENCY INTERFERENCE, How to find i and fix it 15.00 UNDERSTANDING & REPAIRING CB RADIOS. Lou Franklin. 2 Ib. Speclal 34,95
ARRL LICENSE MANUAL, TECHNICIAN CLASS & Novice w/ code 6.00 ENGINEERS SECRETS OF RADIO. Tube Amps/Modulation tips/Schematics/TVI 16,95
ARAL LICENSE MANUAL, GENERAL CLASS 6.00 CB PLL DATA BOOK, New International Edition, L. Franklin 19.95
ARRL REPEATER DIRECTORY. Curren! issue 6.00 CB TRICKS OF THE TRADE. Test/peaking/antennas/ & much more 15.95
ARRL YOUR GATEWAY TO PACKET RADIO 1.2 LB. 12,00 CB TRICKS |I. Schematics of popular linear amps & more 15.95
ARAL UHF/MICROWAVE EXPERIMENTERS MANUAL 2.5 LB. 20.00 CB TUNE UP MANUAL, Master Edition, What to cuttweek mods., etc. 24.95
ARRL SATELLITE EXPERIMENTERS HANDBOOK 20,00 CB TUNE UP MANUAL, Master Ed./Vol. II. More info on popular xcvrs 29.95
ARRL THE COMPLETE DX’er. Technigues/Tips/QSL 12.00 CB TUNE UP MANUAL, Master Ed./Vol. lll. Additional info on other equip. 34.95
PASSPORT TO WORLD BAND RADIO. Short Wave Listening & treq. 1.8 LB. 14.95 RADIO SECRETS. (Secret CB) Performance Improvements on Amateur &
MOTOROLA RF DEVICE MANUAL (incl. Appl. Notes & Cross Rel. 4.3 1bs) 14.95 CB transmitters/amplifiers/mods/etc. Vol. 1-30 Reg. $20.00/vol. 14.95
ECG Semiconductors Master Replacement Guide/Specs. ECG-2120 3 lbs 495 SECRET CB Index, Listing by model number and article 2.50
Monday - Friday 7:30 a.m. -5 p.m. PST/10:30 a.m, - B p.m. EST
*EXPORT +O.EM. <SERVICE +R&D +AMATEUR e« MARINE ORDERS ONLY 183%%815;‘2‘733-; NO TECHNICAL

I R b s

Federl Exess | Abome OHL | USPR A aSo valabie. [MAIN ORDER LINE _ 619-744-0700  INFORMATION |
GROUKD Si%%vl“: i;nuig‘x? 5%*,1 :rgouagddgggln:éwc cTnt;is::nanan in contig U.S,
2-DAY AIR SERVICE. UPS BLUE, $5.00 musmom Add $1.00 per pound sbave 2 pounds. Federal Express 350 CUSTOMER SERV. 619-744-0750 TECHNICAL

available at same charge. No COD, Alaska / Hawail / Puerto Rico / Canada: No COD. Please ask for charges (10 am.—4 p.m. any]
NEXT DAY DELIVERY: UPS RED, $13.50 minimum. Ask for shipping charges above 1 1b

Saturday defivery avatiable for additional $10.00 FAX 619-744-1943 FAX

SAN MARCOS, CA 92069
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VSIS SIS IISIIIY.

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. Slmply clean the
contact and apply =
with a damp rag. =
Cool-Amp adheres Soob
permanently. It
is equal to
electroplating in
performance.
Use Cool-Amp to reduce mamtenance 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

[« SHT. .°
EEEL-AMP
Cool-Amp Conducto-Lube Company

15834 Upper Boones Ferry Road - Lake Oswego, Oregon 97035
(503) 624-6426 - Fax (503) 624-6436

AN N NN NANNNNNNNN
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IS IS SIS SIS ISIISY.

IF YOU NEED
A CONDUCTIVE LUBRICANT,
YOU NEED CONDUCTO-LUBE.

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 of Conducto-Lube
continue to expand — from
switches and breakers, to
electronics and virtually any
application where a conduc-
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 FACTORY DIRECT

Cool-Amp Conducto-Lube Company
15834 Upper Boones Ferry Road - Lake Oswego, Oregon 97035
(503) 624-6426 - Fax (503) 624-6436

il havaaaaaaw
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—LASERS—#

Visible Laser Diode Module

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 AAA batteries! Data included. 2mW, 670nm output.

cat. #vom-2 $9900

TECH-SYSTEMS

WE BUY AND SELL ELECTRONIC TEST EQUIPMENT

Complete HeliumF Neon Laser
$5900

Dimensions:
63"Lx22"Hx 14" W

This 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: Visible Red 633nm continuous.

0.5 mW Power Output Cat. #HNKD-10 5900
1.5 mW Power Output. 3 times the power as above!

Cat. #HNKD-15 ST500

Helium Neon Laser Tubes
L =p

‘;D

Tested 1-10 2mW used tubes. Dimen- Specification Sheet
sions 95" to 11" length x 1.2" dia. Included.
Operates on 1500VDC @ 4.5 to 6.0 mA. Cat. # BT-11

He Ne Laser Power Supplies

@
Specification 53 500
Sheet
Included .0

Tested, used Switching Power Sup?ﬁe?tor 1to4 mW He Ne
Lasers, operates on 10 to 14 VDC at 1.5 to 2 Amps. Output:
1500 to 2000 VDC @ 6.0 mA, 8 KV Start Voltage. Dimensions
are: 4.5" x 15" x 08", requires an external Heat Sink. Works
great with the tube above.

Cat. # LPS-1

Electronics Now, September 1992

C.0.Ds Welcome. Minimum Order $25 .

FREE CATALOG
on these and other related items.

meReditH INSTRUMENTS

5035 N. 55th AVE., #5 / PO. BOX 1724 / GLENDALE, AZ 85301

PHONE: FAX:
602-934-9387 602-934-9482

141TSpectrum Analyzer

SPECTRUM ANALYZERS
HP 141T mainframe......$895
HP 85528 IF section.....$895
HP 85538 0-110mhz....$795
HPB5548 0-1200mhz$1,295
HP 8555A 0-18ghz....$1,695
iHP 85568 20-300khz.... $795
'Tek 7L5 Plug-in.......... $2,850

ITek 7L13 Plug-in........ $2,900

(800)435-1516 1 Field St. Avon,NJ 07717 fax:(908)774-1009
DUAL TRACE <
IGNAL GENERATORS
PORTABLE

HP 600 8erieS.......cccvveniresasesns $235
| OSCHULOSCOPES

HP 8690 series.................. from $3395
Tek 453.....50mhz  $295

Wavetek 3001 520mhz.......... $1,095
Tek 454.....150mhz ~ $450

HP 8620C mainframe................ $795
Tek 465.....100mhz  $695

HP 8640B 512mhaz................. $2,595
Tek 475....200mhz ~ $995

HP 8640B 1024mhz............... $3,385
Tek 485.....350mhz  $1,495

HPBE72A2-18ghz( s« new)....$9,995
Tek 2465..300mhz $2,995
HP 1710...200mhz = $595
HP 180D...50mhz  s205 (NN DR
Tek 5000 & 7000 series lab : )
|scopes & plug-ins available

HP BE72A Signal Generator

(Tek 7603, 7613, 7A18A,

W.G.TFPM-43 level meter $400
7TA26A, 7B53A, 7B92A, and
many more in stock) HP 331A distortion analyzer $350

HP 334A distortion analyzer $850

Tek 575 curve tracer $495

Tek 576 curve tracer\fixture $3,395

HP 200CD oscillator $100
HP 204C\D oscillator $195
HP 651B oscillator $295
HP 654A oscillator $525
HP 32008 oscillator $250

HP 5320 series counters from $195

HP5328A counter $3385
HP 415E SWR meter $195
HP 3406A voltmeter $550
HP 400EL voltmeter $195

HP 432A pwr mtr\cable\mount$395

HP 435A pwr mir\cable\mount$895
MANY MORE ITEMS IN STOCK

10 DAY UNCONDITIONAL RETURN POLICY

CIRCLE 252 ON FREE INFORMATION CARD
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LOOK WHAT’S

MCM now has game controlier rubber repiacement pads for the most popular
computer games on the market! These pads replace commonly worn directional pad,

A&B response pad and select/start pad.

Game Boy Type (For One Game Boy)

P L. b0 I
?) (&, IAD J)'// Super NES Type (For Two Controls)
. } = #83-1575 52;"39, 82(5’%"91 :
y ¢ - Sega Genesis Type (For Two Controls) ALSO NEW!
S qsan | 31?19_3! s-lg%_m TEMBA A " VCR Service Cassette with
. z S = rE Function

Game Bit Drivers are used to remove
tamper-resistant security seraws found

Outperforms the others inquality and performance!
Operates all VHS makes and models including the
new G chassis. Throw away zuur ald jig and

Game Bit Drivers
i update your VCH test bench with this high-quality

it many _Japanese made consumer
~ elestronics. :
w 1i4" hex size can be used with a standard %" hex nut

driver or most rechargeable screwdrivers = 112" length
= Black anodized stee! » Made in USA

Available In Two Sizes:

3.8mm Game Bit :

= {Jsed to remove star shaped security screws found
on most Nintendo NES and Game Boy carlridges

#22-1145

4.5mm GameBit

= |Jsed to remove star shaped security screws found
on the Super NES and NEC Turbografx game systems
= Can be used to open Sega cartnidges, Nintendo
Game boy battery packs for service or Ni-Cad battery

#22-1145

O

service casselte today!
5 §499 §4{99 -
#32-3840  14%, $13%, $12%

The prices shown reflect S
the latest information
available,

To order, orto
receive a FREE

»zs0 | MOM Catalog,.. BSEIR
Call Toll Free; M

MCM ELECTRONICS

650 CONGRESS PARK DR.

1-800-543-4330

replacement ,
#224150 9%, sgso N eremith commy —— DRFAX1-513-434-6059°  RES-02
CIRCLE 288 ON FREE INFORMATION CARD
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/ PELTIER JUNCTION 2 MOTOROLA AMPLIFIED SPEAKER‘\\
$20.00 NEW $29.95
ga‘e The perfect addition to handheld mobile

PELTIER JUNCTIONS ARE BACK !!! operation. Lots of audio power (10 watts) and a

The peltier 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
voitage. 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

ELECTRONICS, INC
8123 PAGE BLVD * ST. LOUIS, MO 63130

large speaker for audio clarity.
Operates from 8- 16 VDC @

*heatsink* region of higher temperature.
\\ DOCUMENTATION INCLUDED!!!

/

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's to
prove to the world that it is possible for a small
package to do big things... and talk about
impressive buzz words! 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 te 1 mile
away. Kit comes complete with all parts,
schematic, and 2-1/4° x 3-3/4" x 1" cabinet to
give your X-band transmitter a professional
appearance. Operates
from a Sv battery (not
included)

(314)427-6116 100 mA. Great for any
6222 CHESAPEAKE DR. * SAN DIEGO, CA 62123 requirement for an amp and
(619)279-6802 speaker. Includes mounting
2525 FEDERAL BLVD. * DENVER, CO 80211 bracket, connector kit, and
(303)458-5444 i hook-up instructions.
MAIL ORDERS CALL TOLL-FREE \\—Approximate dimensions : 5" X5 X2-1/2"
ELECTRONICALLY SPEAKING,  {”  COMPUFACTS "\
GATEWAY'S GOTIT! I Tips, Tricks, Facts, and el |

ecrets for Resolving

7 N\ | software and Hardware
(; fiK Bﬁ%%EEED | Péoblems |
34.95 =
$3.50 .(new) I A comprehensive, easy to read '
As used in radar | com?u‘ter troubleshooting - |
detectors and manual that can be used by professionals and |

novices alike. The Compufacts manual contains
important technical information that is needed
when servicing computers. The 193 big pages
I “aretullof facts, illustrations, and a wealth of l
| information based on the *hands-on" axpariencal
of the author and other service technicians. You
I also receive access to the COMPUFACTS online]
Bulletin Board System. With a modem you can
connect to this online database to download
I device drivers and jumper settings of US and

jammers. Ideal to
design into an ATV
system, etc.

\_Approx. 1-5/8" x 1-3/8" x 9/16" J
PRICES SUBJECT T CLANGE WITHOUT NOTICE
* GATEWAY IS NOT RESPONSIBLE FOR PRINTING '

ERRORS VISA
ACCEPTED * $10 MERCHANDISE MINIMUM CN

AT RO DEPT (NCLUDE PHONE I offshore computer products. The manual also I
M = ITEMS IS .
NUMBE :S:UPPL :T*; C'F: SOM%HI _ulﬁ-tFn'ED features many manufacturer's technical support

UNCERTAIN, EAT DESSERT FIRST! and BBS phone numbers. Once you've gota I
copy, you may wonder how you (and your

MON S2IUOJD9|T ‘2661 J8quwaldag

J“l \ comgut:r} 292u2‘wed without it!!! JJ
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TOTAL SECURITY

' ALARMS SECURITY:
* Police monitored or direct phone dialing systems

e System package kits or individually sold.

I ® 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.

ISURVEILLANCE/COUNTER SURVEILLANCE:
* Telephone tapping. bugs. transmitters, receivers,

I Scramblers for Voice, Cellular, Phone, FAX. Modems.

|* Tapping detectors, Bug detectors, Tactical Cameras, Voice

Descramblers. Night Vision Systems, Covert Devices.

Encrypted, and Disguising systems.

PERSONAL SECURITY:

® Caller ID Phone: Displays the caller Phone Number.
* Touch Tone Decoder: Decodes and displays Phone No. No
! need for telephone company subscription.
I- Programmable Scanners: Top Quality scanners that can
| also receive car phones and cordless phones.
* Voice Disguising telephones: Nobody will recognize your
voice, even your Mom.
I+ 80,000 - 150,000 Volts Swn Guns, Immobilizing Guns,
I Tear Gas, and genuine Mosquito repeller.

FREE AR1000X SCANNER AND VOICE DISGUISING
TELEPHONE DRAWING EVERY MONTH

lTu obtain your guaranieed lowest pmu. info package plus our
products catalog — send 35 *“REFUNDABLE™, when i
§ordering to: DIRECT SALES CENTER, P.O. BO.\ 1074,
IMOORHEAD, MN 56561. For inquiry call: 701-232-5107. 1
u

WE ARE YOUR BEST SO

FOR TOTAL SECURIT

CIRCLE 309 ON FREE INFORMATION CARD
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ALL PRICES INC
INSURANCE & AlFln'.U MPAEIL

Suit teachers, doclors,
businessmen, and other

professionals. Improve and
enhance all your
presentations. §

f Not a kit, but a complete
commercial pen sized laser
pointer at an incredible price! Small pen sized
body. Auns on two small AAA batteries. Battery
life: 210 hours. Visible SmW red (670nM) laser
Projects a visible red spot at more than 150 feet, 31 49

As used for medical treatment by some doctors
and acupuncturists.
I.R. NIGHT VISION HELMET
MOUNTED BINOCULARS
High quality military binocular
I.R. viewer, Self powered, and
originally intended to be
mounted on a heimet. Focus
is adjustable from 3 feet to
infinity.
Requires
some LR.
umination
Powered
by one
single 1.5V

battery.
Limited stock |

s549 (e o wetsoes]

jip directly onio
Wi ER fican Army
maost other helmets

Binoculars
a standard
nelmet and

' |
A very small compiete kit. Includes 18
'INFBATREEgS both an adjustable lens and an ™ |
\R) FiL o eyepiece. Simple construction
5" glass fie Instructions provided. Draws only — U= .
540. 25mA from the 9V battery. | R Y l
3 plastic filtef llumination is required in the dark, and Ny ﬂ, :
s$15 good ranges are possible with just >/
pe put medium powered focussable torches,
| Mus %in | titted with an LR. filter. Kit includes
‘E,T;u:- wem T 1 the | A. tube, lens eye-piece, 51 99
s ad electronics kit and the case kit J

A very small telescopic monocular |.R

viewer. The assembled scope has high

quality military grade optics, and employs

a prefocussed |.R. image converter tube

This tube has a useful response from 600:1300

nM, thus also making it useful when working

with |.R. LEDs, and |.R. laser systems. The

| scope has peovision for a coaxial EHT

| connection, and is supplied with a power

| supply kit, that features a ready assembled
inverter on a smafl PCB. The power supply
eastly fits into a small plastic case. and can be
fitted with a belt clip: Also supplied! Al a very

| smail fraction of its real value!

OATLEY ELECTRONICS

5 LANSDOWNE PARADE, OATLEY
SYDNEY NSW AUSTRALIA 2223

011 612 570 7910
=

CIRCLE 306 ON FREE INFORMATION CARD

PHONE ORDERS

East Coast between 7 pm and 2 am
West Coast between 4 pm and 11 pm

011 612 579 4985




OCEAN STATE ELECTRONICS

PROFESSIONAL, AMATEUR, OR COMMERCIAL — WE'RE YOUR ONE STOP ELECTRONIC SOURCE
CALL OR WRITE FOR OUR FREE 112 PAGE CATALOG 1-401-596-3080

TITLES AND MARKINGS
(LETTER AND NUMBER SHEETS)

Each set covers a specialized area of electronics
Title £ets contain five 3 1/4° x 5" tile sheats and
one letterrurmber sheel. The three alphabet sets
Contain six sheats of lotters and numbars in an
assortmant of black, white and goid. All titkes 1/8°
high

AUDIO, TV AND HI-FI

Titles cover the audio broadcass, recording and slersc ateas

Call 1-800-866-6626

free number.)
8am.-6pm EST

OR WRITE TO:

TEST AND INDUSTRIAL

H.‘:s numencus Btes for markng scoped, moters, analyZers, plotters and most other test
esqupment. Also used o labakng mdustrial controd lw-m Dlﬂ.-l

K61B Black (K61W White) Test and | | Titles

MARKS AND SWITCH PATTERNS
Containe retary switch parterns, amows, lines, graduations and numbers. Single set contans
both black and white sheets. |Black and White asscriment)

$4.95

and Expiration Date

K62 Marks and h Patterns s495 | SHIP SAME DAY!
ALPHABETS AND NUMBERALS, 1/8", 1/4", 1/2"

Sets have 3 black, 2 whits and 1 god sbest of llers and nubars OVER $25.00.

K63 1/8" Letters and Numbers $4.95

K64 1/4" Letters and Numbers $4.95

K65 1/2" Letters and Numb $4.95

Monday through Friday

Ocean State Electronics,
P.O. Box 1458, Westerly, R.l. 02891

ORDERS ONLY
(Catalog requests can not be taken on toll

=
()

K58B Black (K58W White) Audio Titles s405 | ORFAXTO: LOCAL CALLS USE
AMATEUR RADIO AND CB (401) 596-3590 596-3080

Set is dasigned for marking all AF and communications squpment If paying by CREDIT CARD include Card No.
K59B Black (K59 White) Amateur Radio THIES .....cumusurisrsimsenns $4.95

Mail in orders please include $4.00 shipping
CANADA §7.00 - OVERSEAS $12.00

Minimum order $10.00

R. |. Residents add 7% Sales Tax

ORDERS RECEIVED BY 1:00 PM EST—
FREE SHIPPING ON ALL MAIL IN ORDERS
NOT VALID WHEN COMBINED W/CAT. ORDERS,

Applies to UPS Ground in Continental U.S. Only.
PRICES SUBJECT TO CHANGE

DELUX CODE KEY kS MAGNET WIRE MAKE CIRCUIT BOARDS DIGITAL CAPACITANCE/
Adstadis, ey Gty brass bace NEEF,  Poceanel Soivun e THE NEW, EASY WAY WITH INDUCTANCE METER
with ball bearing pivets. "~ - For winding coils, fransiormars and TEC-200 F".M DIGITAL LCR METER moasures
P e Sled sontas a..325 w370 maaso | swstseasvsters LT, A o e
#18.330 #26 375 #36, 490 | - Copycreutpanen AER iy SR etes o oveiree o
$10.75 | 4577335 #28. 385 Rg...498 on TEC-200 lim sttt arki i oesplyen ok
#20...355 #0400  #40...510 ::;3:";.2.” | Capactors kom ) pid ta 200 mid and
MASTERING THE MORSE CODE | "22--388 #2. 440 + koAt onto ressions o 1 ohms 10 20 mag ofvs
& " Al in one handheld instrument
This ook teaches the begmner how 1o leam the Maorse o i MODEL LCR-1801 $119.95
Code Some of topics coversd are Rules for practoing TOROIDS * Podlcfifimandmch. . 1 MODELLLR80T..... - 8
ha Morse Code, the code alphabet, how fo send and Convenient B 1.2 1 11 5o
miconve code, how 10 bulld and hock up a code practce IRON FERRITE Wih Comgpiete instructioos
cecilater 32 pages T-25-2 .40 FTI7-43 ...l 5 SHEETS........$6.28 VERNIER DIALS
2 10 SHEETS ............$10.78 Blrals C-10 Markng - 58,25
£ FFTT:;-:'; 20 SHEETS $16.25 :‘- “-2— :.::: un‘w Marking $9.25
FT50-42 Z Dameter 0-100 Marking $10.25
CODE PRACTICE FTR0.M REGULATED POWER SUPPLIES
OSCILLATOR & MONITOR IN KIT FTs0.77 13.8 VDG SR T AN
FORM OR WIRED FTB2-43 Poriect b ham egupmant, CH's Bak G ik
A sofid-£iate couv-'a‘_j.“ialusaﬂ.a:y xsi'ﬂ_‘.-’.a that FTB82-67 othet 138 VOC fems. | LED on indicat :,a;:::::‘-?;: :E? ;epn‘);o;raﬁ:l;:uqm
uses the ixleat IC cocultry B contans a4 7° boll-in ET82.58 Drotecton Sinding pott output ) l' =
Speaker Feadohone 1ATTIRAIS, & VOILMe CORND! AnC 3 = o : § recesria
tone cortrol. ¢ sfaxrac:-vw packaged wits a twa FT114-61 .. JAMP . $20.50 $2.49 ....BUY 3 OR MORE...52.25
xr,:; W:i.:‘:nl;:;fnd.a!: FT140-43 .. 4:\%:2 $39.50
o G e 1 can e e 50 FT240-61 . R 200 WATT INVERTER
o B s e 2 WE STOCK A COMPLETE LINE OF S0 AP0 | [PVOR o0 Y Ktaac s e 8 e
: TOROIDS AND BEADS. 30 AMP __$148.50 «Lights
5
Kit. $19.95 v S
Wired ... MINI-CIRCUITS SBL-1 Computn
o OOPE (e DIODE RING MIXER iy
chton of pure Hytone in saivents e o = o
LINEARIC'S | TRANSISTORS {Ast 4 e 8 G, racive Conting 0 iy e woRe
NESSS .25 PrZEZA 07 K=t tonocs, oods and ransiommen, m-:x o RE OC - 500 WHz
NES6S 1.75 2 ==  minimal eftect on nductive vakss ¥ a0
LMTSIN a5 | 2ooss :g Nz Do ied 28  comunt lor moided o tabricated $8.75 Wt 101 180l O
Lu7a1 30 | aess 275 ;’_“:"”_‘"‘;‘"‘:""‘ﬂ P Cutput: 115 veits AC true ANS
et o st o g bl At : MINIATURE TOGGLE SWITCHES | Fowr  immameomas
i Shees 3A 125V Solder Terminals 140 Watts continously
UATEZD 49 2004 10 CD22402E 3 - a7
LATRo el fFzc 19 SPOT ON-ON $1.25 Wegrht ?sl -2-?:3:!
UATSIZ 75 | 2aa0s 15 CMOS LS Sync Genoraio i sP01 . W?':r‘ i :; $89.95
LNERTTT 69 | wrrie 29 $9.95 pPOT ON-ON $1.50 iy 3y
QRP CW TRANSCEIVER KIT SIGNAL INJECTOR/ LOGIC PROBE KIT TRIMMER CAPACITOR ASSORTMENT
= Covers 140 MHZ 10 14,1 Mz 00 20 M or covers 7.0 MHz % 7 150 MHz on 40M TRACER KIT Hand heid Digtal Logc Probe Top Qualty May contan some two and
e oy e o avgrl | POCt B e | g e EZ v
- Singlo sigrial recosver genenion and receiver, Az 4 It daplay's logic Nevels (high of mi 1D PO e e e $1.50
! CW':W e genetalon use it 1o check out an pidnd i YoRAGH
= VFO tunng with vernier dal Arrpidier, slaga Dy Hage. Alo lesw 18 300 nancseconds. Hgh |"|ww
T saair datack AM ragio IF and RF stages, As a LEC) tvadouts provide instant VERNIER DRIVE
+ Vary effective AGC FOCKVEE YOU EM Pin PO whirs & responss 1o thi logic state American made 6 1 vernier drive Has
» Selectable audio fier Oulective pat wiets. Wil trangmit : dual plate mounting fiange with twa
« Sidotons Oscliator. NG Hecelve Simautaneoively ; 1aped holes (2:56) for gial mounting
= 23 wans of AF output it § oot mate with 114" shal
* Somi break-in
< 12VDC operation $10.75
» Cusiomn pre-pairted, punched & sikscreansd cibinet
« 100% complete ki A s Nething ey byl 6146B POWER TUBE
s ::;ur;s (HWDj 2 14" x 6 14" x 8" Mosi Poputar Power Tube
. h 24 67, Used In HF Transmiftors.
QRP-20 .......... 20M VERSION ....oovccomsecomemrrssesraens $149.95 19483 95 | uea svvawn  $16.95 can
QRP-40 .......... 4A0M VERSION ......ciiminnsininrniiinnssn $148,85 TO OBRDER CALL US FOR ALL YOUR TUBE NEEDS
EDGEWISE MOUNT S-METER/SWR
DATAMARK DRY TRANSFER 200uA movemsnt Scals reads signal 0-60ch Has two

ear llanges weh hokes for mounting

Meatures approx 1 1ZWx 11D 78 H  $4.00

200pA moverment. Scala
reads bath signal {03000 and
SWR Same mounting a3 above

Measures 1 VBW X 1 14D x 34H $4.00
MULTIVOLTAGE | RECTIFIER DIODES
AC ADAPTER 1M4001 09
Fiaied SMA 1N4002 .08
Input 11TVAG
OAp SV 45V, 8V, 1N4003 -10
7.5V,9V, 12y DG 1N4004 .10
Polanty switch 1N4005 a2
Univarsal plig 1N4008 15
1NA4DOT AT
1NE400 20
1NS401 .20
1NS402 .20
1NS404 25
1NS406 25
1NS407 .25
$5.95 | 1nss0s 25
COPPER CLAD
PC BOARDS
One oz copper, phencic base
Singls sided
..$1.50
................ $2.00
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Learning Electronics made FUN and EASY

Py with UCANDO’S

= & =s ) - . -
b oz ( 5i-4% Unique Computer Animated Videos

Part 1 DC Digital 1
Part2 AC Digital 2
Part 3 Semiconductors Digital 3
Part 4 Power Supplies Digital 4
Part 5 Amplifiers VCR Maint. & Repair
- Part 6 Oscillator Intro. to VCR Repair
To Order Yours Today Call:
Visa & Master Card Accepted
$34 95 Mail Check or Mney Order to:
Only . each  uowm videos
P.0. Bx 928

Copyright ¢ 1988 UCANDO VCR Educatioaal Prods Co, Greaxwville, 1 45331
CIRCLE 276 ON FREE INFORMATION CARD y

I RRCBAL ROCKING MINIATURE POWER ALUMINUM RACK
o waowie | . TRANSFORMERS AND CHASSIS BOXES [ aser
FINISHED HARDWARE R s o SEATUEES: DSCOUNT
HARDWARE KITS FOR "".""" _":.f::,"q e ':'?,.;'m% DESIGNED FOR SMALL LOT PRODUCTION st
CONSTRUCTORS: S080 Hz Wiring detalls are inchuded. A small foct EASY TO FABRICATE (DRILL OR PUNCH HOLES)
These hardware kis cortaln twvee sizes of g::dmhqtm"mummqmmd SHIFFED UNASSEMBLED (FLAT)
electronic type hardware: in quantties of Lp to 50 lﬂﬂ‘%ﬂmmuwp‘“,“l; ALL MAIN PANELS ARE FLAT
pleces of each 256, 4-40, and 632, wih both “mﬂw“‘p,m =l FRONT AND REAR ARE CLEAR BRUSHED
pan head Prilips and flat head Phiips for a T T ANODIZED, TOP AND BOTTOM PANELS ARE BLACK
professional look.  The hardware kis are I""i BRUSHED ANODIZED, END PANELS ARE BLACK ANODIZED
The lergths available are 1/8°, 1/4%, 348", 1/2", "R BLANK PANELS

availabie in nickel or black nickel finish. J_"'ﬁl

SE°, 3/4°, and 1°, with fiat washers, nuts and MOOEL | DESCRIPTION | PRICE
KEPS nuts supplied in a multh- P 0500 1RPB 1.75x 18 |$895
plastc box  There is also & metric version 5 nalﬁ' lmtnm'ai 2AP8 3s0x18 |13.15
avallable with SO 2mm, 3mm, and 4mm with —_—
> : 3RPB| s25x19 1738
Mnghe. of | ey Jmay | Smeny - A, - § G, arPB| 2
12, 20mm, and 25, et waarers, s T oo oy e
and KEPS ruts. PUACED 94 THE CENTER OF THE UNIT Eur “"“"""""
GA-1 USA Standard 2-56, 440, and 832 Nickel 02 TP
Pated ......... $4205
GA-2 USA Standard 2-58, 4-40, and 532 Black 14 1w|m|m
Nicksl Plated .. .. $49.95 ""-““
oy | GA-3150 Standard 2mm, 3mm, and 4mm Nickel | [MPT5 24 $10.00$8.3357.3456.90 R
D |Pated ... $49.95 MPT-12 1: 10 1050 842 7.1 125 pOA
= m tig :dmmm mmﬁm and amm Black ll  [\pr 24 24 5 1075 895 789 742 CHASSIS BOXES RACK BOXES
@ X MPT.D8 606 10 1050 BA2 7.71 7.25 MODELIWID | H [MODET]
E L h'wmw'wm MPT.D9 900 6.7 10.75 B95 789 742 ool [543 [ 198
@ acements of all hardware. Wrile for catalog o * i ; ) MC-2al8B8 |32 1RU7
'ﬁ. SESCOM ING, 2100 WARD DIWE MPT-D12  12.092 5 1076 895 789 742 Mcaalelalz2 1AU10
% HENDERSON, NV 860154240 USA. MPT.D15  15.0.16 4 1100 9.16 807 7.59 MC4A | 4| 4] 3 2RUS
- 800-834-MST(ORDERS) 702-565-3400 Mcsale]|al]a 2RU7
% (FAX) 702-565-4828 PREPAID ORDERS MC-6Al 8] 4 )3 2RU10
= SHIPPED UPS GROUND NO CHARGE mcaalal 7] a IRUS
3 2ND DAY AIR §10.00 NEXT DAY AR $2000 MCBAL 6|74 IRUT
(= mcoale] 7]« 3RU10
<] - Mosercorg  VE ALSO ACCEFT VISA AND MASTERCARD. CALL FOR COMPLETE CATALOG AND Dmensions shown in
*g, ) ENGINEERING DIMENSIONS. WE ALSO STOCK PUNCHES AND INSTANT LETTERING. W=Width, D=Depth, H=Height H=Heght, D=Depth
T}
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800 4457717

317 8427115
COMMUNICATIONS

ACE Communications Monitor Division
10707 East 106th Street Fishers, IN 46038

AOR AR1000XLT

$429.00

AM Broadcast to
Microwave

1000 Channels

500KHz to 1300MHz cwmtge 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 § to 995
KHz, Permanent memory. 4 AA ni-cads and
wall plus cig charger included along with belt
clip, case, ant. & carphone. Size: 6 7/8 x 1 3/4 x
2 1/2, Wt 12 oz. Fax fact document # 205.

AR2500

$429.00
2016 Channels
1to 1300MHz

Camputer Control

62 Scan Banks, 16 Search Banks, 35 Channels
per second. control for logging and

spectrum display. AM, NFM, WFM, & BFO for
cwrssa Priority bank, delayhold and
selectable scarch increments.  Permanent memory.
DC or AC with adaptors. Mtng Brki & Antenna
included. Size:2 1/4H x5 S/8W x 6 12D. Wt
1b. Fax fact # 305

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. AC/DC pwr cord and whip ant.
included. Size: 3 1/7H x 5 2/5W x 7 7/8D. Wit
2ibs., 100z Fax fact document #105. '

Free Stuff

Demo disk of SCS (scanner
control system) software for AR
3000 & AR2500. Call 1oll free
to order. Also, Free with AR2500: Control
software, a $49.95 value. Allocation chart of all
voice frequencies. Dial Fax Facts for doc. #999.

Scanner & Shortwave I

Dial 317 849 8683 to get instant tech information FREE from your Fax!
You can obtain specs and info on these products and more by dialing our Fax Facts
automaled service. Call our number from your fax, then request the document as listed
below. Start your fax and the document will start printing immedialely on your fax!

|Moblle Scanners I| Hand Held Scanners I

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 AC/DC cords, ming brkt,
antenna.  Size: 7 3/8 x 6 15/16 x 1 5/8. Wt
7.5lbs. 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,
scarch, delay, priority, memory backup, lockout,
service search, & keylock. Includes AC/DC
cords, ming brkt, anterma. Size: 73/8x6 15/16 x
1 5/8. Wt: 7.51bs. Fax fact document #570.

Bearcat
560XLTZ

$99.95

16 Channel
10 Band
Compact, digital unit covers 29-
54, 136-174, and 406-512MHz. Features scan,
WX scarch, delay, priority, memory backup,
lockout, review,& auto delay. Includes AC/DC
cords, ming brkt, antenna. Size: 73/8x6 15/16 x
1 5/8. Wi: 2.5Ibs. Fax fact document #560.

Trident
TR-2C
$89.95

Scan/CB with optional radar dctco‘lor

Scans pre- by state Channels in low,
high, UHF & T bands. ‘Weather, 40 ch. CB
receive plus mobile relay. Size: 73/8 x 6 15/16 x
1 5/8. Wt: 2.5]bs. Fax fact document #580.

ol

AOR 900 $199.95
100 Channel 800 MHz
Five scan banks § scarch

banks. Covers 29-54, 118-
174, 406-512 and 830-950
MHz (no cell lock). Features scan, sar:b. delay,
priority, memory backup, lockout, service search,
& keylock. Includes AC/DC cords, ming brkt,
antenna. Size: 7 3/8 x 6 15/16 x 1 5/8. Wt
7.51bs. Fax fact document #650.

Bearcat 200XLTN

$239.95 200 Channels 800MHz
Keyboard Programmable.

Ten scan banks plus search. Covers
29-54, 118-174, 406-512 and 806
956MHz (with cell lock). Features
scan, search, delay, 10 priorities,
mem backup, lockout, WX search, &
keylock. Includes NiCad & Chrgr. Size: 1 3/8 x 2
11/16 x7 1/2. Wt. 32 oz. Fax Facts # 450

Bearcat 100XLTN Now $159.95

100 Channels, Keyboard Programmable.
Sinr 1 200XLTN sbove without RIOMGHz. Fase ficts 460

Bearcat 70XLTP Only $139.95
20 Channels Keyboard Programmable.

10 Band Hand Held with Ni-Cads & Charger. Fax facts 8470
Bearcat 556XLTR Now $99.95!

10 Channels Keyboard Programmable.
10 Band with LCD. Requires SAA's . Fax facts £480

Mag Mount Antenna. Easy to install whip antenna with 20/
of coax & heavy duty magnet BNC MA 100 519,95
Base Antenna. 25 10 1000MHz coverage with 50 of coax.
All ing hard included BNC AS 300 $59.95
Ewm Bass or mobile mount. M5190 $19.50
Wide Band Pre-Amp. Visiable gain up to 204H covers 100
KHz 1o 1500MHz. $Vbatt mcluded. BNC. GW-2 $39.00
Interfervace Filter. Filters and climmates coomumon cases of
interference to scarmers. BNC. Model MPIF-1. 39900
Dewncomrverter, Comverts BOOMHz freqs to 00MIHz for 3
tmnd scannen, Quartz locked, 5V batt. DCE9, $39.00
Extended Warranties & Service Extended warmantios
avadiable for most models. Call for quote. Out of warranty
sexvice by ex- Bearcat/Regency factory techs. Call for quote.

| Table Top Scanners I

Bearcat 855XLTE Now £179.95!
50 Channels Keyboard Programmable with 300MHz LCD

Bearcat 142XIM  Only $87.95

16 Channels with 10 bands. LED display, lockout, priority, WX
scan , review key and memory backup. Fax facts ¥660.

Bearcat 147XL.J Now $93.95

16 Channels with 10 bands. Track tuned, LED display, priority,
WX search, review, memory backup, Fux facts #670.

Bearcat 172XIM Only$124.95

16 Channeds with 10 bends. Track tuned, LED display, priority,
WX search, review, memory backup, Fax facts #680

Bearcat
800X1LX
$239.95

12 bands and 40 channcls with 800MHz
nothing cut out. AC or DC. Fax facts #690.

| 2 Way Radios I

VHF hi band programmable mobiles as low as
$299.95. Call for quotes or Fax Fact #755

L I I I

perunt B

Call Toll Free, 24 Hours a Day! Dial 1-800-445-7717. Fax Toll Free, 1-800-448-1084
800 numbers operational in all SO states, plus Canada. For international voice lines, dial 317-842-7115 or fax 317-849-8794
ACE Communications 10707 East 106th Street, Fishers, IN 46038

Service & Supporthours: Mon, - Fri 0 AM 8P M, Sat 104 EST. MastaCard, Viea, Checks, Approved PO's & COD.
(ad $5.00) & AMEX (acd 5% Prices, specifications and avadabity subpect

CIRCLE 212 ON FREE INFORMATION CARD

ochange. Flat rate shipping & handiing charge, 5405
press COD. One week bial, no retums acoepied two waeks after oniginal receipt
mmmd—m All units carry full faciory warmanty. Indiana residents add sales tax.
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Grill Guides

speaker
Tao use,

Parts
Express

Ball and socket type-grill
guides for attaching

appropriate size holes in
cabinet and grill frame.

grill to cabinet.
simply drill the

12 palr per package.

#RJ-260-367

Triplett DMM

The Triplett model 2202 digital multimeter is a full
function DMM with built-in transistor and battery testers.
Large, easy lo read LCD display. Rotary swilch for easy
one hand function selection. The test leads conveniently
attach to meter 50 they are always in reach.
manual, and carrying case included.

Test leads,

$47%

#RJ-390-140
Pyle 15" Poly Woofer
e ySo2e Pickering Headphones
wooler
Mthp:gu 0z. . We made a special g
magnet and 2° K’ - buyout directly
voice coil. Mineral® ] i from the
ity il [t
with poly foam 4@
surround. Poly quality personal
cone provides :':a;dpherfes.‘ !
proper internal ynamic high \

damping to help control cone motion at
high power excursion. Power handling:
100 watts RMS, 145 watts max.

VAS= 10.8 cu fi., QTS=.53, fs= 30 Hz.
Frequency responsa. 20-3,000 Hz
SPL= 98 d81W/1M. Impedance: 4 ohm.

Net weight: 9-1/2 Ibs.
#RJ-292-070 $6480

velocity element - v
with strontium

ferrite magnet. Adjustable headband
with foam ear cushions. 51t cord to
3.5 mm and 1/4* adaptor included.

#RJ-249-100 $23.

10", Thruster Car Woofer

TW/AM. Net weight: 6 Ibs.

Heavy duty car wooler capable of handling 175 watts
max (125 AMS). 4 ohm impedance. Polymerized
paper cone with red poly foam surround. Resonant
frequency: 26 Hz. VAS=5.89, OMS= 4.6, QES= 27,
QTS= 26, Frequency response: 30-2,000 Hz.
Magnet weight! 38 oz, 2" voice coll. SPL« 82 dB

#RJ-203-000 $29%.,
Pyle 10" Poly Woofer . | Deluxe In-Wall Speakers
Long throw poly wooter with SN,

poly foam surround for
superb low bass. Mineral
lilled poly cone assures
frequency sound that is
smooth, tight, and low in
distortion. 2" voice coil,
power handling! 85 watts
RAMS, 130 watts max. fs= 43 Hz. Frequency

response: 25-3,000 Hz. SPL=25dB 1W/1M.
Impedance: 4 chm. 40 oz. magnet. VAS=1.8

Honeycomb Tweeier

Unique tweeter Sa
with a square
diaphragm of
honeycomb
material,
Diaphragm is 1°

square. Excellent dispersion. 1316"
voice coll. Frequency response: 2,000-
20.000 Hz. Impedance: 8 ohm. Power
handling : 25 watts RMS, 40 watts
maximum, 4" x 3-1/4*, Limited
avallability. Net weight: 1 Ib.

#RJ-279-110 387

High Voltage Cap Kit

This 85 piece kit contains a selection of 250,

350, and 450 valt electrolytic capacitors: 5
pleces each of 1,22, 3.3, 4.7, 6.8, 10, 22uf
and 2 pieces each of 33, and 47ul, 250V

radial caps. 5 pleces eachof 1,2.2,3.3, 4.7,

10uf and 2 pieces each of 22, 33uf, 350V
radial caps. 5 pieces each of 1, 2.2, 4.7ut
and 2 pieces of 10uf, 450V radial caps
Over $62.00 wholesale cost if purchased
individually. Netweight: 1 1b.

#RJ-020-950 $49%
3" x 5" Speaker
Standard radio
and TV speaker.
16 ohm impedance.
3 watls maximum
powar handling.
Limited availability.
#RJ-299-115 $12%>
Large Input Terminal
Large input cup with push g
£pring terminals and 4 lug
terminal sirip on rear. Flush
mounted housing measures:
4" x 5-1/2° outside diameter,
4-5/8" x 3-1/16" mounting hole
rpquired.  Limited availabllity.
#RJ-269-220 958

&

L\ | Perfect surround speakers. Customize your

) media room with these super qualily, in-wall
speaker pairs. Full size 6-1/2° woofer. Heavy
duty 1" soft dome tweeter. Built-in crossover.
Fits any standard 2 x 4 or larger wall, Retrofit e
design allows easy installation in new or existing
walls. Response: 50-20,000 Hz. 8 ohm impedance. 40 watts AMS, 60
watts maximum. Includes provision for easy 70V/25V transformer mounting.
Overall dimensions: 8-1/2" x 12°. Net weight: S Ibs.

List
$299%

$99 Pair

Fluorescent Work Light

Handy light operates on 120VAC or 12VDC.
Puts light where you need It. Extra bright
15 watt tube. 15 fool oil resistant power
cord with wall adaptor and cigarette lighter
plug. Two hooks provided for hanging.

Nt weight: 2 Ibs.
#RJ-360-490 $18%,,

5-1/4", 2-Way Pioneer

5-1/4° paper cone
wooler with a 17
post mounted
polymer tweeter.

4 ohm impedance.
Response: 100-
20,000 Hz. Power
handiing : 35 watts
RMS, 50 watts maximum. 2-3/4"
mounting depth. Limited availability.
Net weight: 2-1/2 lbs.

#RJ-260-065 9128,
Mini Super Tweeter
Super paper cone

tweeater with silver mylar
dust cap. Impedance:
8 ohm. Power handiing
capability; 2 watts
BMS, 9:1/16" voice
coll. 1-1/2" diameter
cona with mounting
tabs, Mounting holes:
1-7/8" on center,
Limited availability.

#RJ-279-120
Duracell "J"
Popular TV/stereo

remote control |
battery. Size *J", 1

|

[ S

6 volt alkaline.
#RJ-140-090 $3

Each

Duracell #7K67.
15" Thruster
Super duty, 15" car audio
bass driver. Low 25 Hz
resonant frequancy, 3
Waeather resistant Y
polymerized paper cona
with red poly foam
surround and two color
printed dust cap. Power handling capabifity
is 250 watts (170 watts AMS). 2" high temp
voice coil with rear vented pole plece. 4
ohm imped , 50 oz. magnet. Freq y
response; 232, 000 Hz, VAS = 16,04, GMS=
3.96, QES= 21, QTS= .20, SPL=97.85 d8
1W/IM. Net weight: 11 Ibs.

#RJ-293-150

$59%..

Cabinet Carpet

cu fr., QTS= 34, OMS= 10.92, QES- 35, #RJ-300-036

Nat weight: 8 lbs.

#RJ-292-030 $45%,,  Right Angle
The Loudspeaker Design 1/4" Phone Plug
Cookbook IV (Mono)

This book describas the "science” of
loudspeaker design, however applying i is
an "art”. Using the information in this book
will yield hundreds of possible variations in
speaker design, with some subtle and nol-so-
subtle differences. 1991 copyright, fourth
edition. Author: Vance Dickason.

154 pages paperback,
#RJ-500-035 $29 Each

PARTS EXPRESS

#RJ-099-020

65E8C|‘|

This high quality carpet conforms easily to
sharp corners because it has no stiff backing.
You can also stretch it to cover irregular
shapes. This is the covering of choice for
car, stages, and amplifier cabinets, Carpetis
strong yet easy to cut with knife or scissors.
Mhe'a wl'.h scfay adhesive or latex contact
protection and good
Ioaks Sald by the Innsar yard. 54" wide.

#RJ-260-765 (Dark Charcoal)
#RJ-260-767 (Medium Grey)
#RJ-260-768 (Jet Black)

$395

Per Linear Yard 36" x 54"

340 EAST FIRST ST.
DAYTON, OHIO 45402
LOCAL:513-222-0173
FAX:513-222-4644

funds for catalog postage *

* 3C 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.

Electronics Now, September 1992
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Power Cord

Super duty power cord
14 ga., 3 conductor
4 ft length. Limited
availahity. Black color

smi11s010  $130,

12VDC, 800mA Adaptor

Fisher Price battery
charger. 120VAC input.
12VDC, 9.6W (B0OmA)
output. 6 . cord with
special connector

Limited availabiiity

#RJ-120-361 94
VCR Parts Assortment
Conveniant assorment & g &
of clips, washars,

Springs, and scraws.
10 pleces oach of 4
sizes of "E" clips, 10
pieces of 2 sizes of i d

retaining rings, 10 pleces ol 14 sizes of
washers, 2 sach of 8 sizes of tension and

" Monitor Power Jack

Butane
ering Iron

Isotl

up 1o 1067" F. Iron also
comes with a torch attachment which

easiy sCTews on in place of the soidering
tp. As atorch, one refil will provide up o
1 hour of continuous flame. Temperature
is adjustable up 1o 2372° F. A protective
cap with a built-in striker is included.

Limited one year warranty,
#RJ-370-235 $24%

Cable Tie Mounts _

Package of 10
adhesive back cable
tie mounts for securing
bundies of wire.

#RJ-080-515

$1 Pkg

compression springs and 24 assorted type mﬁmﬂ“

screws. Total of 246 pieces. Limited quantity.

#RJ-430-315 $62.,  #ru-0s04ss 85¢,,
Speaker Sealing Caulk Spray Handle
Special rubber Fits most paint oSS
compound quickly and cleaner cans.
and easily seals (e Limited avaiability.
speakers into cabinets. TS
Elennates vibeation #RJ-340-371 D%
and air lsaks. Sold
in 1/4° x 36" strips Pull-Out Radio Carry Case
Strips are sell-adhesive s0 they sick Super quaidy nylon bag

easily 10 speaker frame. Limited gquantity

#RJ269-300  75%
Replacement Antenna

Hinged 7 section antenna. 19" extended,
5-1/4" collapsed. 3/16" threaded base.
Excellent antenna for portable radios,
TVs, and more

#RJ-210-200 50¢,..
Quality 30 Watt Iron
_“—“'Ia.._-- S ot g

Econamical 30 watt iron with replaceable
tip. Biue plastic handle. 120VAC. A
quality iron at a reasonable price.
Display packaged
#RJ-370-010

Kester Pocket Pack
- -

e
Perfect tool box solder supply. The
wira leeds conveniently from the
handy dispenser tube. Pocket ciip
amached. 031" dlameter soider.
5 ounce (approximately 15 feet).

#RJ-370-050 1%,
PARTS EXPRESS
340 EAST FIRST ST.

DAYTON, OHIO 45402
LOCAL:513-222-0173
FAX:513-222-4644

TR x20/2 x 8'
#RJ-265-950 $1080,
F-59 Deluxe Connector

Popular connector for ‘/)ﬁ

cable TV systems. Full
attached ferrule for hax
sroos0ass 175,

Matching Transformer

AN

Adapts 75 chm coax o 300 ohm twin
lead (or vice-versa) at antenna or
television. 5-90 MHz UHF/VHF
capacitor, PC board type
c
49El€h

-180-010

TNC Male Crimp-On
mrs e

#RJ-000-1000 1L,

| Technician's Turntable

Tumtable to speed repair of VCRs, TVs
and more. Lets technician easdy tum

unit for convenient repair, 20° diameter.
White color. Net weight: 5 Ibs.

#RJ-360-425 $19%,

Outdoor Phone Jack

Heavy duty,
dnmas: aluminum
¢

associated with
outdoor use,
Form gasket
under snap shut lid prevents water
leakage. Complete with mounting
screws. Limited availability.

#RJ-150-030  $2%

Universal Video Cable

6 ft. RG-59 cable with a push-on"F
connector 1o a combination 75 and
300 ohm balun (switchable
between 75 and 300 ohm)

$2E..

San-0 brand fuses. Sold in boxes
of 100 pieces. Special buyout price.
Limited availability and values.

#RJ-070-421 (54) $ 95
#RJ-070-429 (2.54) Per 100

Mini Headphone Extension

Add 6 feet to your mini
headphones. Gives the
user added mobility when
listening to personal ¢
cassetta players.

#RJ-240-090

$1 65

8 Position Dip Switch

Switch type (IE:
rocker, slide, toggle)
may vary, call,

#RJ-060-134

60‘

Each

12V, 2.3AH
Camcorder Battery
Poputar battery lor use

with Canon, Chinon,

Curtis Mathes, GE..
Magnavox, Minolta,

Olympus, Panasonic,

J.C. Penny, Pentax,

Syhlvania, Teknika and

other mi I 15 manuf,
Dimensions: 7.17° (L) x 94" (W) x 2.42° (H).

Weight: 1-1/2 Ib.
$412.,

#RJ-140-541

Velcro Type Fasteners

2, 1" x 2* hook and loop
fasteners lor attaching
almost anything. Great for
securing radar detectors lo
your dash. Each piece has
a sell adhesive back.
Thousands of uses.

#RJ-265-900

48¢,

Pressfit Speaker Terminal

Spring loaded,
pushbution speaker
terminal in a round
housing. No screws
required 1o fasten;
simply drill a hole,
apply glue, and
press into place.

#RJ-260-295

95¢

3.5 Amp DC Power Supply

A qualtty, compact 12VDC power supply.

Perfect for testing car starecs, CB equipment,

radar detectors and other 12VDC items.

Regulated 13.8VDC, 3.5 amp continuous,

5 amp surge. LED power indicator. Binding

post outputs, Net weight: 4 Ibs,
$23 Each

enough for exira large magnet spaakers.
mount design for rear deck baffie applications

#RJ-260-450

Unfinished 6" x 9" Cabinets
You can paint or finish to your kiking. Deep

Dimensions: 11.34" x 8-1/2" x 6-3/4" x 5" (tapered
back). Soid in pairs. Net weght: 9 Ibs. per pair

$12 Pair g .

Flush

#RJ-120-500

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
with cigarefie bghter output. Comes m
padded case with quick release belt and
UL approved charger. Net weight: 6 1bs.

#RJ-140-603

Belt Camcorder Battery Pack

$48%..

. ...n

CALL TOLL FREE

1-800-338-0531

£z gl

FREE CATALOG
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MS-DOS EPROM
- - . ELROMS (24,38 s 2 pize EEPROMS
—— Use profesgjgna;-quamy PCB 2758, TMS2716%, 2716 2804, maﬂ“:ﬁ?llsf AT
- lTCI(t.Z.‘I& 800, "‘64' 28644, 28064, 28256, 28C256
sedgese o« | design software to save 687647, 68766*, 2732, 27324 9306/93C06, 9346/93C 46
27C32,2764, 27647, 27C64 9356/93C56, 9366/93C66
s ssred o time and money! Iace, igu',zsls';, i SIALA §743 m;anm-mu;
R e :;g‘gig. i;%w. :%L'Ew :;smign,ﬁsz;csz. 8753
— . : : 27C01 1001 (1 MEG 44, 87CSXX, TMST742
—a f OI_CAD is a full-featured printed cir- 27C020, 272001 Ez m-c.; 6370528 &40pin), 68HCT705
e i 2 cuit layout package that gives you 27C040, 27C4001 (4 MEG) m - o
— : rjiicke 49 PIN EPROMS *1, $3/283/257,
everything you naed to design circuit T T s S ,.ff.'mm Dy
boards quickly. 27C210,27C220, 270240 PETY: Pcfuied wih st
CONNECTS TO YOUR SYSTEM'S
= AUTOROUTER PARALLEL PRINTER PORT
* POWERFUL EDITING EXPANDABLE DESICN SUPFORTS VPR 0 CHIPS PLLS ABAPES. 10 NP DEVILES
*SUPPORTS £, 16 & 12 BIT DATA FORMATS INCLUDING WORD SPLIT & DOUBLE WORD
* HPGL/DMPL PLOTS *READS AND CONVERTS INTEL HEX, MOTOROLA S-RECORD AND BINARY FILES
SHARDWARE FROTECTED AGAINST DEFECTIVE AND INCORRECTLY INSERTED DEVICES
. GEHBEH *AFPROVED I'Rl)‘ula\\ﬂ“'\h ALGORITHMS - MOST DEVICES PROGRAM IN UNDER 1 MIN.
« POSTSCRIPT SYSTEM SOFTWARE COMMANDS
. ngi'lgl‘)‘:‘hnl{lr I!l s -‘b.‘\'};’f;l ‘} [ 5‘:&0! -t.'_?n DEV |‘ll'_li 5
u2 pars 5 * EXCELLON (DRILL) E :ﬁm DISK FILE INTO «r:m‘.'n\‘! l_a'u ICES) :srﬂg ﬂ{‘l"i'i%"rﬁ-i
] =9 ::E » ENGRAVED PROTOTYPES READ DEVICHLS) INTO “COMPARE DEVICESS) DEVICE CHYCRSUM
4 2] 3 S FFER WITH B SSELECT BUFFER
s ._.:,.“—L EGA / VGA compatibile [ PLUS AN INTEGRATED BUFFER ORI VEL COMMANDS |
b y. B SYSTEM INCLUDES: PROGRAMMING UNIT, POWER PACK $289
e /vb\ }{'l J a//‘*' ¢ i CONNECTING CABLE, OPERATION MANUAL & SOFTWARE
!I:;“"—f L compie[e pnce CALL ABOUY OFTIONAL ADAPTERS A SORT TRAVEL CAr b et Al Y o sexme
c2 _ 7 . FHEE WOfkiﬂg StUdem \FEfSIGng TO ORDER sz.\])ca’:t\k.n\il:;r_llélcl:; WERITE OR CALL:
== - | VISA P.0O.BOX 222 Hé.‘?RIER
2161 W. Williams Ave. Suite 281 MILFORD, OHIO 45150 D
Fallon, NV 89406 ADD 55,08 FOR SILPPING £§{32‘8'3]1';?32_§ AD( $4.99 FOR C.O.0.
{702} 423'1 601 (4 08}459'0903 BBS \ WRITE OR (.'i\_l..L FOR MORE INFORMATION OR A DATA SHEET _J

XANDI Electronics 3%&

The use of sur- The Use of sur-

face mount face mount
technology technology E
makes this the makes this the -

smallest FM smallest

transm itter you telephone E

can buy! Thisis transmitter you

not a toy, it out can buy. Pvaw-nd by the phone | The XTR100 Tucklng Transmitier
performs most line, it un transmita phonecon- | transmitsa conllnuaut{ haoplnﬂ
units on the market today. Our E-Z-kit versation upto1/4 mile. OurE-Zkit | tone that can be ty any Fi

has all the surface mount parts hasalithe surface mountpartspre- | receiver. Canbeusedforgames, con-
bled lo the ci bofr:l. pow assembled lothe circuit board. m«u.u.nmd::i:q_

XST500(E-Z) E-ZKit..........$39.85 XSP250(E-2) E-ZKM .........$29.95 | XTR100(C) KM ..oerrrocoenn $39.95

The XFM100 FM tranemitter has a
ungnofuglo‘t mile. Nworks with any
standard FM receiver. It contains a

bulit in high gain two stage audio
ampﬂﬁuhnr m‘aﬂmum-mghrly.

D

The XTT100 is a baltery powered
phonetransmitterwitharangecfupto | The XBD200 quickly locates hidden
one mile. It only transmits when the | transmittera from 1 to 2000 MHz
phone Is being used in order to con- | emitting an audio output p

sorve battery tothetransmit level.

XTT100(C) Kit ceveerrrrrerrsrsrnnne $3595 | XBD200(C) Kit ..ovvverrirnrns ...$44.95

Usethe XPS100locallyourhomefrom
mﬁlcﬁ:uphnnnndumhudngmo
hmlcmphonomdmpl

CALL 1-602-829-8152 OR
WRITE FOR A CATALOG 1-800-336-7389  TEMPE, AZ 85285-5647

CIRCLE 281 ON FREE INFORMATION CARD
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XFM100(C) Kit............. $35.95

The XPB1 is a telephone transmitter
capable of transmitting to any FM
receiver up to a 1/4 mile away.
by the telephone line it re-
quires no batteries.

8 Ibpean LR ovesie
: PHONE ORDERS BOX 25647



RAIN BOW KITS

RADAR SIGNAL
DETECTOR

If you think that a sen-
sitive radar detector is a
complicated piece of
equipment, take a look at
this new kit. This simple,
yet effective, detector
circuit can be built in
less than an hour and
can be tuned to respond
to signals between
50MHz 1o 500GHz. It's a
fun kit to build and play
with. A cigarette lighter
plug is included. Size
1"x 3" operates on 9 to

WIRELESS FM MIKE

Small but mighty 8"x1"
PCB, will really stomp
out a signal well over 400
yds. This is a bullered
wireless 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

15v DC.
KIT RSD-1  $12.85
STROBE LIGHT

If you need an attention
getter, or warning light,
you need the strobe light
kit. Use it for emergency
light for autos, for modei
planes or radio towers.
Even use it on your bicy-
cle. Operates on 6 or 12v
DC and has a variable

strobe rate.
KIT §T-1 $8.95

DIGITAL THERMOMETER

Have you ever wanted to
tell temperature changes
fast & accurately? The
DT-1 kit will turn your
digital volt meter into an
accurate digital thermo-
meter with .1 degree res-
olution. It gives you a 250
degree window with a
range from -40F to 300F
degrees. It has a remote
sensor .25" sq. that can
be mounted many feet from
the meter if need be.

KITDT-1 $8.95

Use this BIG EAR ampli-

fier to listen through
walls, hear conyersa-
tions across the room.
Beef up the sensitivity
with a parabolic reflector
and hear blocks away.
Due to the size, the BIG
EAR can be hidden about
anywhere. Use the ear-
phones from a pocket
transistor radio to listen.
Makes an ultra-sensitive
intercom. Can also be
used as a general pur-
pase 1.5W amp. We sup-
ply @ mini-microphone in
the kit. You can also use
any 8 to 45 ohm speaker.
Operates on 6 to 12v DC.

Size 17x1.75"
KIT AA-1  §10.85

PHONE BUG

Small but mighty, so
small it fits anywhere.
Telephone line powered,
never needs batteries.
Transmits both sides of
a phone conversation
loud and clear, wireless,
to any FM radio at great
distances away. Variable
tunes 70MHz to 130MHz.
It can also be used o
make any phone a speak-
er phone. Size .55"x1".

KITTEL-B1 $10.95

BLINKEY LIGHTS
Want to attract alten-
tion? These kits are

perfect for decorating
name tags, lighting up
your hat, or flashing
lights for your model
trains. Some people use
them to simulate a burg-
lar alarm for autos. Put it
in a box, set it on your
dash and it looks like the
real thing. Each kit con-
tains two LEDs that alter-
nates flashing. Operates
on a 9v battery. Size

A -
KIT RB-2 $3.45

AC LINE MONITOR

This is something every
computer user, photog-
rapher, or anyocne that
must maintain a safe
usable AC line vollage
should have handy. Mon-
itor the voltage of your
motor home's 110v AC
generator inside the
motor home. Every tech-
nician’s bench needs
this item. The AC line
monitor will indicate,
with multi-color LEDs,
what voltage is being
distributed to your
equipment at that par-
ticular outlet.

KIT LM-110 $10.95

PHONE RECORDING
SWITCH

This telephone line
powered switch is small
enough to install any-
where only .9"'x.6". Every
time someone picks up
the phone the tape
recorder will record both
sides of (he conversa-
tion automatically. Use it
in your office to record
all phone conversations
50 you don't lose that im-
portant address you
wrote on the back of an
envelope.

KIT TEL-SW 1$10.85

BUSY PHONE LIGHT

Add this little kit to any
or all of your phones.
When any extensions are
in use the LED will light.
Uses a 9v battery. P.C.
Board 1'"x%". Complete
with etched & drilled
PCB, all parts and sche-
matics.

KIT TEL-LIT-1$9.95

CAFPACITANCE METER

This easy to build kit will
turn your digital volt
meter into a CAPACITOR
METER. Turn that junk
box of unmarked capaci-
tors into a fortune. Meas-
ures capacitors from
(2pF to 2.2uF. Operates
on a 9v battery. Size

1.75"x2"
KITCA-2 $12.85

12¥ BATTERY MONITOR

Have you ever been in
your car, boat, or camper
— you try to start your
motor but the battery is
dead? The BATTERY
MONITOR kit uses the
cigarette lighter plug
outlet to monitor the true
battery voltage. Multi-
color LEDs indicate the
voltage in 1v steps 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"

$5.95

KIT LM-12

YOICE ACTIVATED
SWITCH

This vox can be used to
operate a tape recorder,
ham radio, CB radio. Use
it to turn on an alarm.
The putput can operate a
load up to 100ma. It will
operate a relay, lights,
motor, or LEDs. What
could you do with a
sound activiated switch?

Size 1.5"x1.25"
KITVOX-1  $6.95
LIE DETECTOR

This kit can be great fun
at parties. Lie and an
audible tone will change,
the more you lie the
more the tone changes.
When you lie your paims
& forehead sweat. This
kit allows you to meas-
ure these changes. Only
a very slight amount of
change will cause the
tone to increase in fre-
quency. Operates on 6 to

12v DC. Size
KIT LD-1 $9.95 &

o ¥ i 7o e e v e v e sk st e et st e s st i ek sk i vt s e e s e e e e e vk e e e st e e i e e s i ol s R s ol e e e i e et sk ol st e st ot sie A sio i deiofoloiokoioioiok:

LASER KITS

Laser Switching Power Supply Kit, input 12V DC .75-1.25A. Output 2 1o 3 KV
at 3-4.5 MA, trigger voltage of approx. 8-10 KV. Complete with 6.25"" x 2.25"

printed circuit board, schematic and all the parts.

LPS-1

P e e o e P S P W B v i B U i

..$59.95

IMW Laser Tube, NEW Mini He-Ne 1.125" dia. x 5.75"" long, perfect for
experimenters and laser projects. Works great with above power supply LPS-1.

AW =0 o e v e e sy s sk et iyt ea DD s O
Mirror and Motor Kit—This unique kit allows you to project Lissajous patterns

on walls and ceiling. Change the pattern by changing the speed of the motors.
Comes complete with 2 motors, front surface mirrors, motor brackets, rheostat

control to control #1 motor, and high power resistors (o use on #2 motor.

e AL s s e LR

Y B e e nnn

* SPECIAL %

Laser Power Supply Kit LSP-1
IMW Laser Tube LIMW-1
Mirror and Motor Kit MM-2

ALL 3 FOR $99.95

9V 100MA rechargeable
Mi-cad batteries. This 9V
Ni-cad is truly a 9V not the
standard 7.2V you're accus-
tomed to. Use over and over,

NEW ........54.00 ea.
10/829.95

housing and schematic.

CH-9V.

9V battery charger kit. This kit is a must
when you buy 9V Ni-cads, charges 2 batteries
at once. Use on 110V AC or with a 12V DC
cigarette lighter plug which is included.
Comes complete with parts, P.C. board,

svie e -$19.95

e vie vie e vie sk siedie oA o oA i il e s sl vie st i A ooiod Yoo dolok ok

THIS MANUAL
CONTAINS ALL
SCHEMATICS, PARTS &
P.C. BOARD LAYOUTS
FOR ALL OF THE
RAINBOW KITS. USE
YOUR OWN PARTS TO
CONSTRUCT ANY OF
OUR KITS.

KIT BOOK $14-.95

$5.00 OFF IF YOU
BUY ANY KIT.

**'k********ﬂ********************

TV NOTCH FILTERS

OUR TV FILTERS ELIMINATE UNWANTED TV
CHANNELS OR ANY INTERFERENCE THAT
ALTERS BOTH THE SOUND AND VIDEO.

Channels available 2 thru 6 & 14 thru 22 CHOICE
Specify a specific channe! when ordering 95
NOTE: An TV Fiiter Kits are seid for sducational puiposes only, You must ebialn permis- 1 EACH

sian [rom your local cable company balorg using these liiers on your cable sysiem.

b2 8 8.2 8.8 8.8 8. 8.0 8.8 ¢ 8.8 88869880 0tesessss

Please add sullicient postage

We will accept telephone orders for Yisa & Mastercard

To Order Call

317-291-7262

ELECTRONIC RAINBOW

6254 LaPas Trail o

Indianapolis, IN 46268

CIRCLE 242 ON FREE INFORMATION CARD
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SIMPLY CONNECT THIS UNIT TO YOUR
EXISTING MOBILE RADIO DR BASE
UNIT. GREAT FOR HILLTOP OR FIELD
APPLICATIONS.

DRAVS ONLY SOnA DF CURRENT,
149 .00

MODEL PR-50

woxwe 15 soee: o = |

i

23/

PIT

LOV LEVEL AUDIO

DECODE FOS OR NEG
NIC AUDIO

e 1ev

GND

Electronics Now, September 1992

& ON BOARD EPROM
® BASIC. C. DR FOURTH LANGUAGES

ASK FOR FREE INFO

(713-893-0313)

PR cseeyl )
x _ SEE gyl seselE g 74
S 7 388 Bgsiis i . i e
85S Bod=3 53]
1 Fi MR ELECTRONIC
AL R
FiLEHE HE Y| COMPONENTS
m< S3o §°§ .gg_: ] +§§ Whether you order 1 part or
OS S35 82383 ggggg_eg all 39,504... MOUSER stocks
o ggg §§§§§§ 3 5% Eigﬁ and...can ship today!!
L3 ocgl¥|l<ciciaan
%%E’ :ocoo§ ”8888‘:;" CALL...
m] 58 8 ¥ ggggggg (800) 992-9943
3 £82 g ; = 5| for your
r.| 553 2% £ 3ol . =dF FREE
ot géé% <3 é?.ﬁ § g g gg CATALOG
n|seezziizalds s faf 1 Hwy 2
mry] SES g38828 (5|0 5% 28
I_IE.%E <3588 8[51 85858 if
ST 88C23E|3sg858 3
313838 s§85[0|3895¢8 8
255 §8323¢| [B882e s
s SEf eseeer D.Ec§8§)
/ SBC88A FanmnnT N
sowuex seresrsn [cavmmien | SII] | ek ear eLecTRNICs _ Se))
- 4. 7 _J
moprom mom e (SR Sooe|  MOUSTON. TEXAS  pak fi
A STAD-ALDVE SINPLEX REPEATER. |3 7 noomcsonne e EQNGTy 59.00 ZIP 77269 Al c\:)'"[zﬁ}

PH » 713-893-0313
FAX » 713-583-1446

HOURS:NOON TO 6:00 MON-FRI 9:00-1:00 SAT.

' 3

DM3050 STATPOVER 250
METER FITS IN THE PALN OF YOUR
HAND !
MEASURES: 190.00 !
®FREQUENCY Nurm CIGARETTE LIGHTER ATTACHMENT
oCAPACITANCE SINE VAVE INVERTERS
®RESISTANCE | |mooer POVER PRICE
.AHPS PROVATT aic eﬂ WATTS | 150.00
PROVATT iQO @ VATTS | S00 0O
eHFE L TR Ol 1 2000 VATT 11090
[ 2012 viTH sTanoay | 2000 varr| 1310
== T oVOLTS CHARGE CONTROLLERS
= ros e MODEL CURRENT | PRICE
ST AT oCONTINUITY | [ g-anp e 42.00
®) @ H-16 16-AMP 16_AMP 54.00
%; 99.00.! o
e = TERMS
EVERYTHING SHIPPING AND HANDLING COST VARY AS
DM-3050 METER TO THE [TEM YOU ARE OROERING.

THIS ONE DOES IT ALL FOR
A SUPER LOV PRICE!

ALL EQUIPMENT VARRANTIED FDR 90-DAYS.
CERTIFIED CHECK, PERSOMAL CHECK DR
MONEY DROER. PERSONAL CHECKS HELD FODR
1-VEEX BEFORE SHIPMENT.

GIANT
SOLAR
PANEL
3/4 AMP

14 .4V
12x36 IN.

44 00 EA!

VA

CIRCLE 261 ON FREE INFORMATION CARD



A DIVISION OF MING Engineering & Products, lac.

ORDER TOLL FREE

1-800-669-4406

FAX ORDERS : (818) 912-9598

3 DVM-58C w/ 1 Meg DRAM  $89.95

Tha DVM-58C with its variabie length message capabilities can store up to
16 individual messages for immediale playback 1o enhance most any
electronic applicalion or project. Use it 1o add real voice prompling or
Instructions at an affordable price.

DIGITAL VOICE PRODUCTS

~

DVR-120M The DVR-120M is a complete digital record/playback unit that
incorporates the DVM-58C within an ABS enclosure, including alithe |
necessary components required for immediate use. $149.95

The DVR-240 s an entirely digital, single channel, looping player,
which will continuously cycle the entire message without suffering
from the effects of tape wear and audio degradation. $249.95

The DVM-5805 digital yoice module is capable of record/playback of
up to 5 messages from its 32 second DRAM memoary. $49.95

A compact digital voice module designed for playback of up 10 32 |
seconds of prerecorded messages from a single EPROM IC, which
must be programmed with our DVMP Programming Tool, $49.95

DVR-240

DVM-5805

DVM-2804

DVMP The DVMP programming tool Is a non-PC based system designedto |
be used with your existing EPROM programmer for the purpose of

transferring voice data onto EPROM IC's that are used with the DVM-

2804, $495.95

o

FLUKE DMM Series 10

\___FLUKE 10

AC & DC voltage measurements to 600V,
Ohms to 40 Meg & diode test

4000 count digital display.

Auto & manual ranging.

Fast continuity beeper.
Reliable by design.

FLUKE10 $69.95
FLUKE11 $79.95

FLUKE 11

FLUKE 12

FLUKE12 $89.95

=
We stock a Full Line of X-10 Accessories

X-10 POWERHOUSE (SS5400)

\-

CIRCLE 254 ON FREE

« Lamp Modules = Appliance Modules - A wiljeiass 4 piece home s?curﬂy system
* Floodlight Control * Receptacle Module lh_a_t installs in minutes without tools or
s Remote Sirens * Mini Timer = wiring. The professional features and re-
+ Wireless Motion Detectors ¢ liability of the SS5400 can protectup to 16
« Wall Switch Modules W - O doors / windows and control up to 8 re-
+ Telephone Responder ; ; ) motely operated lights simply by adding
« Wall Switch Module - — additional X-10 PowerHouse modules to
‘| = Burglar Alamm Interface B the system.
SYNTAX PROTOTYPING PCB
FOR ALL PC-BUSES: AT, MULTI, PS, 5100, VME, & XT. SECURITY BYSTEM
FOR ALL PC-BOARDS: IC, TRANS, & UNI, Vehicle alarm, PIR, sirens, & home security,
RADIO COMMUNICATIONS TESTING EQUIPMENT
MOTOROLA SPIRIT I, 11, & 11, & ail the accessories. IC Tester, Fluke Meters.
BATTERIES DIGITAL VOICE PRODUCTS o
:‘Tmic Alkaline & NiCd, Power sonic sealed lead- DVM-2804, DVM-58C, DVM-5805, & more, ‘g
RF TRANSMITTER & RECEIVER §
TX-88 RF Transmilter g'
RE-99 RF Receiver =
\ = B
e &
: f
120801 MAIL ORDERS: [ TECHNICAL SUPPORT VISA MT & DISCOVER CREDIT CARDS ACCEPTED CANADIAN ORDERS: ™ %
FREIGHT CHARGES ADD: aQ
A All orders must be PREPAID by
ELECTRONICS 123 (818) 912-9864 gPs-guund -~ & £ check or creatcand (vsa, . | | S
17921 Rowland Street b el e el s, conl S ey ey $15.00 Add  flat rate of US$15.00 for | | &
.D. 3 4. ippl 3 in
City of Industry, CA 91748  cANGE WITHOUT NOTICE  CALIF. RESIDENTS ADD:  8.25% Saes Tax | pyer ciftice o 7 U= §

POST OFFICE (air).

INFORMATION CARD B0A57
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LoglcLab™Explorer
The Soft Logic Bench

SUPER NEW FEATURES
NEW! Release 3 ADDED TO PCB I

STILL ONLY

$49 95 EASY TO USE CAD SOFTWARE

= THE BEST JUST GOT BETTER
LogicLab is the first affordable logic simulator AUTO G

i ) TRACK NECKIN(

doalgned ) hObtht’ Hnd This feature will AUTOMATICLLY ADJUST
o :EE:: girr;::lates = 2:: 25" wire wrapnzoard the track according to the DESIGN rules you set. #
c nline manu context-sensitive help
o NEW! Online data sheets for all ICs R o (
o NEW! Pin-outs available while wire wrapping v {

GERBER VIEWING

Lets you verify your GERBER output on screen

LogicLab gives you the simulated equivalent of:

o A parts cabinet stocked with dozens of types before sending it to the PC Board housa,
of common 74LS-series and CMOS ICs
o A 16-channel, 1-nanosecond logic analyzer "THE BEST PCB CAD AVAILABLE "

0 NEW! Hand-held logic probe

o Pushbutton switches and signal sources PCB Il - STILL ONLY $1 49 11
o LED and seven-segment indicators

Send check or money order to: g4OSgOSXTE5MIS Inc. ] Mom o N o
K.E. Ayers and Associates WeeRE IR ORHG L | ea sievyaiog fackao J
7825 Larchwood 8t. Dublin, OH 43017 Canada MiE 4Y9 | Write or Call Today
(416) 399-0943

30 day money-back guarantee

Requires an IBM-PC/XT/AT (or compatible), 640K, Download DEMO from BBS and SAVE $10 on your order
DOS 3.2 (or higher), EGA or VGA, and a mouse BBS at 416 289-4554 (2400/8/N/1)

CIRCLE 216 ON FREE INFORMATION CARD

CELLULAR TELEPHONE
MODIFICATION HANDBOOK

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

Complete Manual only $79.95
M.O. or C.O.D. to SPY Supply
7 Colby Court Suite 215, Bedford, NH 03110
(617) 327-7272

Sold for educational

2]
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>
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CAIG Electronic Chemicals

for Manufacturing, Maintenance & Service!

ProGold
Gold Conditioner & Preservative

e Protects Gold Surfaces &
Base Metals!

@ Improves Conductivity!

e Forms Protective &
Anti-tarnish Coating!

® Reduces Wear & Abrasion!
® Reduces Arcing & RFI!

e Reduces Intermittent
Connection Failures!

ProGold is epecifically formulated to Improve conductivity and protect gold, base metals and
other precious metal surfaces.

A common problem with gold plated surfaces is that the base metals migrate to the surface due
togold's soft and porous nature (dendrite corrosion). Once exposed, base metals oxidize, adding
unwanied resistance that impedes electrical performance. Since gold plated surfaces are thinly
coated, they are susceptable to scralching & abrasion, further exposing the base metals.
ProGold, a one step treatment, conditions gold connectors, contacts and other metal surfaces,
enhancing the conductivity characteristics to efficiently transmit electrical signals.
Non-abrasive/non-comosive formula non-flammable, non-toxic, ozone-safe.

DeoxIT & PreserviT

Deoxidizer, Cleaner & Preservative

e |[mproves Conductivity

e Reduces Intermittent
Connection Failures

e Reduces Arcing & RFI

e Reduces Wear & Abrasion

© Extended Temperature Range,
-34°C to 200°C

DeoxIT, a one step treatment, Is a fast-acting deoxidizing solution that cleans, preserves,
lubricates andimproves conductivity on all metal surfaces. Temperature range -34°Cto200°C.
Non-flammable, non-toxic, non-corrosive, non-gumming, ozone-safe.

PreserviT, seals, lubricates and preserves metal surface for protection from oxidation and
contamination. For use on clean surfaces or ones pre<cleaned with DeoxIT. 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-tamishing compounds, arcing & RFI inhibitors and provide extended tempera-
ture range. DeoxIT's new formulation also prevents dissolved oxides/contaminants from re-
attaching to metal surfaces, providing longer lasting protection.

“Use on rubber, plastics and metals. Non-

OpticALL effectively dears, polishes
and efiminates static electricity on optical
viewing surfaces. OpticALL is aiso recom-
mended as a general purpose antisisic
claaner on plastic, glass and metal sur-
faces.
StaticALL effectively nautralizes static
build-up caused by friction and low humid-
ity conditions.
DustALL quicky and safely removes
dust, lint and particies from sensitive slec-
tronic equipment, computers, b equip-
ment, optical grade surfaces and other
mechanisms and equipment.
FreezALL quickly and safely cools
clrcuits to :54°C, Locates intermittent com-
ponents due to heat failure and  hairline |
cracks on PCBa.

MechanicALL - High Penetrating
Anti-Cormosive Anti-Tamishing Cleaner &
Lubricant. Lubricates & Protects, Displaces
Moisture, Stops Squaaks, Migrates & Coats
Entire Surface.

Preserves, Improves & Protacts Connec-
tons, Removes Corrosion & Oxidation,
Reduces Wear, Abrasion, Arcing & RFL
DegreasALL -Fordegreasing, clean-
ing and defluxing equipment and parts.
Removes ol, grease, dit and contami-
ponents and metal parts.  Siodegradabla.
CAEON 27 -For sensitive equipment
appécations. For removal of oll, gresseand
dirt from surfaces. (Freon®TF ).
CAEON 28 Degmaaddeama
liquid removes organic contaminants in-
cluding rosin fiux from PCBs, components
and metal parts. (Freom®TMC ).
X-10S Instrument Oil - Contains
silicona. Finest qualtty instrument ail for

gumming, rust inhibiting, long lasting lubri-

cation.

X-10 Instrument Oil - Lubricates
precisioninstruments, fine parts and mecha-
nisms. Use on all metals (gaupes, gears,
clocks, instruments, etc). Non-gumming,

*We wera having trouble with edge conneclors in our manufaciuring environment unti we tried
ProGold Wipes...great product.* J. P., General Electric

‘Static and dirt buildup on our CRT screens have always been an annoying problem. We have
lested many products and find OpticALL io last considerably longer and work just as well on our
olastic and melal enclosures."

A. R, University of Maryland, Collage Park, Dept. of Physics & Astronomy

“For many years we have been using Caig's liquid and spray products in the lab for service and
repair of connectors, swilches and polentiomelers. | also use their pasle products on my boat
lo prevent corrosion from salf waler and air ... fine products for a variely of applications”.

T. §., University of California, Lawrence Livermore National Laboratory

*Comosion problems on very sensitive conneclors have been an annoying problem for us. We
have iried many products without success until we tried Calg's DeoxIT. DeoxiT is the only product
that has worked perfectly. We highly recommend it". R V., Xerox Corporation

Caig Products ... used by those who demand the best!

Ampex Grumman Aerospace  Motorola

Boeing Hewisit Packard RCA

Capitol Records Honeywell Switchcraft
Disbold, Inc. IBM Texas Instruments
Dolby Laboratories John Fluke Mig. Xerox Corp.
General Electric Mcintosh Labs .. and Many Mcre

16744 W. Bernardo Drive,

e Al San Diego, CA 82127-1904

Phone: (619) 451-1799,
D R Comnaius: FAX: (619) 4512769
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50 WATT

Computer Products # XL40-8301

Input: 115/230 Vac

Output: -12 Vde @ 0.2A

12Vdc @ 20A
S51Vdc@35A
Switching power supply. Regulated.

5.30" X 3.93" X 1.9 high.
CAT# PS-51 $15.00 each

74 WATT
Open frame switching power supply.
Input: 120/240 Vac.
Output: 5 Vdec @ 4.0 Amp.
12 Vdc @ 4.5 Amp.
5.85" X 3.28" X 2.25".
Must be tested under load.
CAT# PS-74 $20.00 each

76 WATT
Computer Products # XL50-8601
Input: 115230 Vac
Output: -12Vac@ 1.0A
12Vde@ 1.0A
SVdc@60A
Regulated switching power supply.
7.75" X 425" X 1.78" high
CAT# PS-76 $20.00 each

10 WATT
Enclosed
Switching

Power Supply
Input: 117 Vac
Output:
+5 Vdc @ 6 amps
-5 Vdc @ 1 amp
+12 Vdc @ 3 amps
- 12 Vdc @ 3 amps
Regulated switching power supply. Over-
load and short-circuit protection. Voltage
adjustment trimmer, Fused. Requires stan-
dard |IEC type power cord. 14" color coded
wires terminated by molex-type connectors.
Black=ground, Red=+5, Green=-5,
White=+12, Blue=-12, 9.62" X 3.5" X 2.22"
vented aluminum chassis.
CAT#PS-50 $22.00 each

Ry
-’
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We Sell QUALITY PARTS - We Have DISCOUNT PRICES - We Ship FAST

Switching Power Supplies 12.6 Vct 2 Amp Xformer DOLLAR BILL SWITCH

Same as Mouser
# 41FG020.
12.6 Vet, 2 Amp
power transformer.
2" X 235" X 2.10°,
2.90" mounting centers. Pigtail leads.
CAT# TX-122A $4.00 each

10 for $37.50

Heavv Duty Reed Switch
(\;Lc_—._-:f_ ~ __")’\

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 75¢ each

Minl PC Pushbutton
Alps # 15 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 5for$1.00

INFRARED Remote

A.C. SWITCH

i

This infrared remote control device lets you
turn on/off lamps, appliances or other 120 Vac
devices using an IR transmitter simifar 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$9.95+ 2 for $17.00

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 5 volt current is switched. Will
pass any size U.S, bill. It cannot differen-
tiate between $1, $5, $10 etc. Operates
on 12 vdc. Solid metal housing 5.32" x
4.1" x 5.21" high. Chrome dollar chute
extends 1.34° in front. Removed from new
equipment. Guaranteed.

CAT#DS-2 $25.00 each

Electroluminescent
BACKLIGHTS

- I

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
areais 1.7" X 2.25", 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-
cial ighting etfects and backfighting.

Citizen# 92TA operates on 3-6 Vdc
CAT# BLU-92

LARGE

$3.50 each ouantiry

AVAILABLE
10 for $32.00 » 100 for $275.00

TOLL FREE ORDER 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

PC Board w/Rf Modulator HIGHEST QUALITY METAL CASSETTES (Erased)

(Gl R CRIRT1=Td o7 1g &) Bl P romium quality metal tape in C-80 cassettes (30 or more per side).
One of the finest "brand-name” tapes on the market, in durable, dear
plastic transport mechanisms. Recorded and bulk erased, the

—

| oo

= ¥ Py = =
3 LIE— ] record-protect tabs have been removed and therefore, need to be e
L R St taped over to re-record. Audiophiles will appreciate the wide dynamic range of this tape.
'E‘E_-:‘ =i == i If your cassette deck has a “metal® setting you will hear the difference. A real bargain!
= o CAT# C-600M $1 25 each

10 for $10.00 e
- CASSETTE STORAGE CASE ‘
We recently received a load of these Black, unbreakable plastic audio /é/

PC_boards which contain, among other cassette storage case. ——

things, a RF modulator. With alitle | cAT# CBOX 5 for $1.00 + 100 for $15.00

desoldering you should be able to
liberate a working unit from the board.

Also contains a 7805T voltage regulator O IITARHIK, Min: Tensil Coler Max 10 100 1000
Wilt & couple of heatsinxs, 20108, 8- TR400 4  181bs tral '1"5'7'1'6"‘ 30 $250 $15.00 \
acitors, resistors, diodes and connec- X s neu V : . \
fors. No hook-up information available | TR400B 4 181bs black 15/16° 35 $300 $17.50 |
the modkiaior TR-600 6" 30lbs neutral 11/2* 50 $400 $30.00 “
on the modulator. TR-600B &  30lbs  black 1172 50 $400 $3000 !l
CAT# VMB-1 $2.75 each TR-800 8" 50lbs  neutral 134" 60 S$500 $40.00 |
TR-800B 8"  50/bs  black 1 304" 70 $600 $5000 |
RELAYS TR-1100 11* 50lbs  neutral 3 70 $600 $50.00 [
e i s M @ RoE® e |
-1 u neutra ” . |
A GREAT DEAL on 10 Amp Heavy-duty 15 cable tie !
Solid State Relays TR-1500HD 15 120lbs  neutral 41/4° $150 $12.00 $10000

10 amp solid state relays, D.C. Wall Transformers (all are 120Vac)

removed from equipment
and tested. Control voltage:

3-32 Vdc, Load: 10 amps up 10 250 Vac. | Volts Amps Plug Style Center Cat# Price Style
Standard *hockey-puck” size: 2.27" X 4 Vdc 70 ma. 2.5mm co-ax negalive DCTX-470 $2.00 c
1.72 X 0.95". UL and CSA listed. 6 Vdc 200 ma. 1.3 mm co-ax negative DCTX-621 $2.25 Cc
Z 6 Vdc 300 ma. 2.1 mm co-ax positive DCTX-632 $2.75 C
CAlr SSRI;: :Jrléssbst'}%s ) 75Vdc 400 ma. 1.3 mm co-ax negative DCTX-754 §3.25 Cc
. 83Vde 10ma. battery snap DCTX-8310 $1.50 o]
5 Vdc Latching Relay 9 Vde 200ma.  2.1mm co-ax positive DCTX-920 $2.75 (o]
9 Vde 300 ma. 2.1 mm co-ax positive DCTX-932 $3.00 (o]
Ty P oot T STUSNOC | ovde  300ma.  25mmcoax  negaive DCTX-931  §300 G
dual-coil latchin g SPDT 10Vde 500ma.  2.5mm co-ax positive DCTX-1050 $3.50 c
relay. 5 Vdc, 125 ohm colls 12 Vde 100 ma. 2.1mm co-ax negative DCTX-1210 $2.50 c
Contécts ratéd 2 amps @ 30 Vde. 0.62* 12 Vde 500 ma 2.1mm co-ax negative DCTX-125 $4.50 (¢}
X 0.38" X 0.3 high. Sealed biacﬂ Ga.sa 12 Vde 800 ma 2.1mm co-ax positive DCTX-1281 $5.25 (o]
TTL compatible. UL and CSAlisted. | 12Vd¢  1Amp  none . DCTX-121 $6.50 A
CAT# LRLY-3 $1.75 each 14 Vdc 700 ma. 1.3mm co-ax negative DCTX-1470 $5.25 Cc
< 15 Vde 400 ma. 2.5mm co-ax negative DCTX-1540 $4.50 A

11" X 4" Glow Strip Powerful Magnet

11" X 4" electroluminescent :fo::r;unlhnm ne:lm
glow strip. Great for control e

panel backlighting of $pecial Originally for use in

. rmanent magnet
effects lighting. Operates on pe :
120 Vac. Salmon color. [ ’ d.c. motors. Irregular shape. Approximate

9" long wire leads dimension: 1 1/4" x 3/4 x 1/2" thick

CAT# GS-1100 WARNING - Don't put your Qand

$5.25 each 1 | between magnet and metal objects.
: CAT#MAG-2 $7.50 each

=y

CALL OR WRITE FOR OUR MAIL ORDERS TO:
FREE 60 PAGE CATALOG TOLL FREE ALL ELECTRONICS CORP.

witH over 4000 PARTS!  PHONE ORDERS P.O. Box 567

OUTSIDE THE U.S.A. PLEASE SEND

$2,00 POSTAGE FOR A CATALOG 1-800-826-5432 Van Nuys, CA 91408-0567
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\ MAXTEC INTERNATIONAL CORP.
- ‘ ." MODEL #
Y-212
REGULAR
$525.00
SALE
$399.95
MEL  DESCRIPTION RESNLAR  SALE
¥-212 20 Mz, Dual Channel 525.00 399.95
V-660 ggrtl:;dml Channel, Delayed Sweep, N Pioiates
V-665A €0 I8iz, Dual Channmel, Delayed Sweep, : p In-Circuit And Out-Of-Circuit IC Tester
P s i e i SR ol o MODEL REGULAR SALE
CAT Readout ' " 1645.00 1365.95
¥-10654 100 MHz, Dual Channel, Delayed Sweep,
CRT Readout, Cursors, Counter 1895.00 1645.95 560 SpeciaT $3500 00 52595 00
DIGTIAC SYORAGEAISCTLLOSCOPES * Includes AK-560 User Program-
¥C-6023 2 Ch, 20 Wiz, 20 MS/s, 2 KN/ch, mable software, ($495 value),
232 ;
Ve-6024 E:cgizs;}:gé 20'15/5, 2 W/eh ::: 2 "‘F:: and model #2520 Digital Stor-
VC-6025A 2 Ch, 50 Miz, 70 WS/s, 50 Miz Repet- age Scope, ($1493 value), at
1tive sampling, 2 KN/Ch, frequency PRICE NO CHARGE!! 1
VC-60454 ;mc‘:ml-éo“n-l?zl;’gﬁ 100 iz equiv- i QUOTES s
llenl‘: nw‘lln&. L) llll. frequency 560 53500.00 $1995.00
e :‘g‘,;f‘;an:-’,:;éf:;g“{‘é},",“;":g. ‘o i”"‘"’ * Includes AK-560 at no charge!
VC-6155 2 Ch, 100 Wik, 100 /e (2RI o 2520 $1493.00 $ 695.00
mem, counter, RS-232 w/WPGL support  3995.00
PRINT:, oo PRINT G, oppe
Products International - s Inter
8931 Brookville Rd, Silver Spring M 20910 3931 Brookville Rd, Si'lver Spring M 20910
800-638-2020 * 301-587-7824 * FAX B00-545-0058 800-638-2020 * 301-587-7824 * FAX B00-545-0058

CIRCLE 264 ON FREE INFORMATION CARD

These CADs have everything you need to design, test and analyze | Mode! Contact Bindg Acces. Your

circuits. They've been adopted by major colleges across the U.S. _No._ Points Posts Panel Cost
BB100D 100 no$ 1=
BB640 640 no $ 49
[443444:¢ @ o Tt .- — 1 BB740 740 no § 4%
ln.-:..-..'.a-“-kid"-iuulu. 8 & 7 e e ] BBB4O B840 $ 5%
YT [ e e AN BP605 1,620
[fl‘ 'm-,l %“ g o BP610 2,230
[ - — -~ ] Pl ___.I_ r— = b [t me=mmm e
TD107 TA102 | ' .
Built-ins include: Built-ins include: BB&640 BEB40
* 1Hz/1KHZ/100KHz « 15VAC and 30VAC ies DIGITAL CLAMP “AMP-VOLT” METER
* logic probe « sine, square & triangular wave Uni _
: ique clamp-on voitage test lead
~ . O.SHer{}QHz pulse generator generator {200Hz-ZDﬂKIHz] design makes measuring voltage clamp-on
% » B data switches & 8 I_oguc LEDs » 1K Q and 100K Q2 potentiometers just as easy as measuring current. voliage test
< » 2 complementary logic swilches  * speaker MC500 $74%
é +3 breadboards (1380 tie-points) 3 breadboards (1380 fie-points) = o
8 expandable to 2020 tie-points expandable to 2020 tie-points * measures up o mps AL,
S pa PO e 1% 750 VAC and 2K ohms
71 : ; :
§ Fax, call or circle response card for EREE catalog. Minimum order $25; i Luo%?;ﬁ ﬁ:d b;::;gs:ructaon
Z minimum S&H $5 ($8/unit for CAD); CA customers add sales tax; POs + data hold
g OK for qualified accounts; send cr;lar with check or money order to: « hard leather carrying case
S ) JPC International, Inc. « overload protection
B J’[ P.O. Box 55, Agoura Hills, CA 91376 + low battery indicator
i Tel: 818/707-1514 « Fax: 818/707-7327
60A62 CIRCLE 297 ON FREE INFORMATION CARD



QUALITY TEST EQUIPMENT

ALFA ELECTRONICS

AFFORDABLE PRICE

DMM 2360 m DMM 175A $67.95 Fluke Multimeter
$129.95 DMM with 20 MHz Fue 71 s

DMM + LCR Meter SRRl (I ToNTC, Fue 750 $15

Most Versatile DMM B .= " 0% POPL O Fuke 77 I $145
inductance: 1uH40H Lo &'—-_ | DOV .imV-1000V Fiuke 7911 $165
Sepachance: Jpr¥siF = . E AV .imv-Tsov

el Bl = & = ACADCA ImA-10A Fluke 8 $215
empemiure; -40 - 302°F WS B A f 10.2000M0 Floke 85 $255
Logic Test: 20MHz ot e D 1pF-204F "

Diode, Continulty T Fluka 87 True RMS $285
Vor, Arp, Ohm

2909 court diplay L e Fike 86 Aubmotive $350
Peak Hoid LED fest Fluks B8 $419
Auto power off 3 Y4 dgt deplay

LCR Meter 814 LCR Meter 195 . Capacitance Meter

$199.95 $119.95 - 7705 $57.95
The Best Handheld . Very popular LCR 0 pF:20,0004F in 9 rnges
LCR 1uH-200H 05% basic accuracy

Zero adusiment + 20pF 1 compen-
Inductance 0.1.H-200H sate parastics from test fidure

Capaciance0.1pF-20,000uF

Resistance:I m0-20MQ also
1% basic accuracy L% HoawAng.ﬁM
Dissipation factor indcatos leakage | Tost Inquency 1 khe AC/DC dgnp meter

In capaditor and Q factor in inductor Thermomeler, Lux meler

Zaro adjustmant to reduce parasi- pH meler, Logic probe

fics from lest fure High vollage probe
Very good for high frequency RF RC osclliator
and surlace mount components, Elechonic scale

20 MHz Oscilloscope with Delay 20 MHz Digital Storage
Sweep PS-205 $42995  Oscilloscope DS-203 $769.95

Dual Tracs, Component test, 6 CRT, X-Y Cpemton, TV Switchable between digtal and ansiog
Syne, Z Modulstion, CH2 Ouput, Grasicule lium, 2 probes
x1, x10. Best price with delay Sweep.

PS-200 20MHz DUAL TRACE $339.95 8 bl verical msolition (25 Leveisidi)
PS-405 40MHz DELAY $569.95

C B2 | Ps-605 60MHz DELAY 76095 e iEl S
— —  Power Supply e Power Supply
[ = PS-303 $169.95 o e || 8 PS-1610 $299.95
— ' B 030 vDC, 0-3A output B 0-16 VDC , 0-10A output
0.02% + 2mV line rguiation - - Constant volage & constant curment mode
o 002% + 3mV bad regulation ~ = g 02%+2mV line regulation
¥ 9 -o_1 © 1 mVims noiss and rpple é » ol | 0.04% +2mV lad mgulation
o Short circult and overioad protecied - B imVrms noise and rpple
$i7% Short circult and overload protected
© RF SIGNAL AUDIO GENERATOR FUNCTION GENERATOR
GENERATOR aﬁ&ﬁfﬂ :‘\5 $12495 FG-2100A $169.95
SG'41 BOB $1 24'95 :Z‘Mpal: ‘N'rrs “u‘% squamwave g‘mﬂé‘bﬂw ::Tam amp
Lw.immmhﬁ mmumhﬂh %m S S

ALFA ELECTRONICS (800) 526-ALFA/(609) 275-0220

Master Card, American Express, COD, Purchase Order Welcome

P.O. BOX 8089 Princeton, NJ 0854 yisq

Output 100mVrms 1 35 MHz
Iimamal 1kHz, Exemnal S0Hz-20cHz
moduiation

RF SIGNAL
GEN./COUNTER
SG-4162AD  $234.95

Generates RF signal same as SG-
41608

Frequency counter 1Hz -150MHz
Sanshivity SomV

For internal and extomal sources

FAX:

Output distortion: 0.05% 500Hz - S0kHz
05% 50Hz - S00kHz

Outpat impedance; 600 ohm

FG-21 DZAD

VCF: 0-10V control fmquency 1 1000:1

FUNCTION GENJCOUNTER

$234.95

AUDIO GENJCOUNTER
AG-2603AD  $239.95

Ganerates audio signal same as AG-
2601A

Froquency counter 1Hz-150MHz
Sansiivity <50mV

For inemal and extemnal sources

CIRCLE 213 ON FREE INFORMATION CARD

15 DAY MONEY BACK GUARANTEE.
WRITE FOR FREE CATALDG

sigral same as FG-2100A

mq.'aﬂ%{omut Is

SWEEP FUNCTION
GENJCOUNTER

0.5MHZ 10 5
Sweep: Lin 101:1.09 104 20mS 1o 28
Gt s ¥

Generaor Contol Ve

329.95

Control Ge
olage & 6 uun Courter.

1 YEAR WARRANTY
PRICES SUBJECT TO CHANGE

MON S2IU0I29[T ‘2661 18quis)dss
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MIXED-MODE
CIRCUIT SIMULATION

ENTER THE FUTURE OF ELECTRONIC DESIGN!
TopSPICE

izt CABLE T.V. (=2

DESCRANIBLERS
FALL SALE":z:

QUANTITY 10 20
57 93 47
58 54 48
59 55 49
59 55 49
JERROLD DPV7 CALL CALL CALL BAI.I.
* Simulate circuits containing any combinatioh of PANASONIC 87 74

69
analog and digital components. * Complete SPICE ZENITH CALL CALL CALL BAI.I.
analog simulator with extended syntax.  Fully Dealer Pricing Prices Subject Ta Change

integrated event-driven logic simulator.  Analog M 0 N E Y B A c K

Behavioral modeling using arbitrary equations,
Laplace transforms and look-up tables. * Analog and
digital model libraries. * Graphics post-processor. G U A R A N T E E
?Com arable to roiassloﬁal s s';gmspcoslin Please have MAKE and MODEL used in your area when calling
P P y g Anyone Implying Theft of Service Will be Denied Assistance.

Mo We Have The Best SERVICE AFTER THE SALE
PENZAR XA )]/ MMl CNC Concepts Inc.  NOMN. SALES

800-272-0674 P.0. Box 49503 9-6 1
DEVELOPMENT Fax (818) 340-6316 MPLS., MN 55449 U[Ti@3{ a?

PCﬁog:xPlol:.s%A 91309, (818) 584-0363 1 s 8 00 - 53 5- 1 843

The affordable,
True Analog/Digital/Behavioral
Mixed-Mode Circuit Simulator for PC

o552 POWER SYSTEMS ana acee B
ssories...
PC/AT COMPATIBLES
ALL SYSTEMS INCLUDE..
(= Motherboard S Jo l 44 MB Floppy Drive *2Serial Ports  * Mouse | Technical
* RAM * 1 5.25" 1.2 MB Floppy Drive  * 1 Parallel Port * Windows™ 3.1 | Assistance/
* Case * 1 105 MB Hard Drive (IDE) * 1 Game Port *DOS 5.0 | Custom
* Power Supply * Hard Drive Controller (IDE) * 14" Monitor * FCC Approved ‘ \.fl‘)rl\m}lf:x
\* Keyboard * Floppy Drive Controller * Video Card * 1 Year Warranty! | 0%
Most configurations available on 3868X-25 3865X-25 386DX-33 | [ 386DX-33 | [ 486DX-33 | [ 486DX-33 |
request! Choice of desktop or SVGA Monitor SVGA Monitor SVGA Monstor SVGA Monitor SVOA Monitor BVOA Monitor
mini-tower case. Additional RAM | (1024x763, 39DF) | | (10241768, 28DP) | | (1024x768, .39DF) | | (1024769, 26DF) ‘ (1024x768, .39DP) ‘ (1024x768, 28DP)
available on all ams! 2 MB RAM 4MB RAM IMB RAM AMB RAM IMBRAM | 4MB RAM
ailable on all systems | “siass $1566 | s ) | $1711 | | siom ) | $2071
R A N U A L0 CARDS FLOPPY DRIVES TAPE DRIVES MISC.
ECS OAK 037, S00x600, 256K W e $I6 34" LMMB  $&) IRWIN I20STD, $20¢  SX-25 NOTEBOOK PC $17%9
INGSX-28 $iw OAK (67, 10244768, 512K $76 SERIAL 1 525 | 2MB 553 IRWIN 230 5TD 51'\. DOS 50 :
IBEDX-3) (128K) $39  PARADISE 1024x768, 256K ST OSIUPIG) $34 FDSOSDUAL si%9  WIN I PLUS 5279 WINDOWS™ 3.1 UPGRADE 59
486DX-3) (128K) $640  PARADISE 10244768, 512K 17 ?DRIbFEFI[)C G 3 L co RS
BIOSTAR PARADISE 10241768, IM SIM | vErbe &9 CD ROMS ff{".?ﬂﬁ?ﬁ"}ﬂ ” curmcrmx
8620 SI0F  PARADISE 1024x768. IML NI SIS o s gp9 CHINON CDS 31 INT.  SI%  GENIUS COLOR 3439 SX20 $119  S20 $129
IBASX.25 SIT9  MENTOR 1024x768, IM (ET400) $125 IDETDCAS G CHINON CDY 431 EXT. 5529 5X28 SI4 28 Sii
JEDX-Y) (M4K) 8315 MONOGRAPHICS CARD 2. L ? POWER. sum g;;; ;[:.: g's'.i ;{::
SN0 R0 WD MONTTORN PRINTERS protrzr;  MODEMS XTIAT D40 1%
RAM SVOA.|(24x768. 28DP, NI $364 HL-I0V LASER  siio 2400 BAUD INTERNAL 56 pARY TOWER s‘
MXSHO S Sis  SVGAIMMTSN, 25DP. INT $325 M-1309 MATRDC S  JOOBAUDENTERNAL = S%  pyppyower s 9:00AM-5:00PM
b & DG SIMM S SYOAJMUSS, JSDPINT $26  M-ISML MATRIX $2s9  2¥0INT WISENDARCY FAX SIB - wnipeskTop s8¢ PACIFIC TIME
3 }:“; &0 SIMM Seg  SVOA. 177, 1280x1024 SMS  M-1924 MATRIX. $649 00U EXT WISENDIRCY FAX $23 586 MON.-FRI.
12 4'\;'\-.;-‘11 spa §iss  MONO 147 AMBER 519 caSES 14400 EXT W/SEND/RCV FAX $319 HARDDRIVES —————————
2 246kx190 bravt $2.18  KEYBOARDS DESKTOP Wirs 586 MICEPOINTING DEYICES = owpipe 532 ELECTRICAL
E IMX1-80 DRAM 35495 FUIITSU 4T0TACTILE  $49  MINITOWER W/PS  $96 ?E.\I:SEL&\\ES Ws™ L1BUS 35y INMBIDE a8 ENGINEER
8 ] sKxe® DRAM $32¢ LITEON 101 TACTILE $33 MEDTOWER W/PS S169 MOUSE MOVINDOMS . L EUS o “j TS ON STAFF
8- SSE004-80 DRAM 33.2¢  LITEON 101 MECHANICAL 344 FULL TOWER WiPS 5139 GENJUS 12128 TABLET
0 pOWERGY We scoept VISA, MASTERCARD, Money Orders, pre-paid cashiers, personal or company check (alles 7-10 dave 1o
z chear). Custormers are notfed of sy price chenges o time of parchese. Stuppeng and handlng charges c2trs & vary with =
=] 15821 5éth ST. EAST waghs and location. Normal sheppmg vis UPS Groend or filue, seaily witun 7 deys. Waslungion ressdents add 7.8% m
z Sumner, Wa. 98390 |, .. ixcosen gladly accepted! VISAMASTERCARD order subject 10 3.5% Surcharge. Availability & prices
8 mabyect 10 change. All brand sad prodict names we the trademarks sad repatered tradamarks of thesr respectiove companes. For your prossction, WE ALWAYS  ———————
- CHECK FOR $STOLEN CREDIT CARDS. Defoctive hardwirs replacod/rpairsd of the dacretion of POWERGY. We do nox allow momr-defective rorm. We
g reserve the nght © scheteute o product of equal or grester value & qualty = the everst of 2 shortage. Ordery canceiled before shvpment sbpect 10 8 15%
g m&qhmmm.\mmsm.ﬁhr,wm “clfﬂmh@lml'mui /)
(17
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Standard Features -

Models 100, 150, 200 & 400

@AC & DC VOLTAGES @ DC CURRENT ® RESISTANCE
@® CONTINUITY TESTER - Buzzer @ DIODE TEST @ 3 1/2 DigitLCD

@ LOW BATTERY INDICATOR

@ ACCURACY +/- 0.56% RDG

DR DRAL/ M B9G  RELATIVE

RC/AC

Protective Cases
For Models 100, 150, 200 ;
Case For Model Pro 400 .......

nz
400m | OFF | W
i \F Lo

i /TIL, &
o' w” N

59.95 (950094

wr/m/\

Lx "C"""wwif-mxm*’m"' El
auto !
power off :__

Standard Features - Models 92, 93, 94 & 95

® DC/AC VOLTMETERS @ AC/DC CURRENT @ OHM METER LCR Hz-

»—dBm ,

® FREQUENCY COUNTER to4 MHz @ AUDIBLE CONTINUITY TESTER
® DIODE TESTER @ MAX/MIN AVERAGE MEMORY RECORD
©® RELATIVE MODE @ 10A HIGH-ENERGY FUSE PROTECTION

@ DATA HOLD

PERFORMANCE "*®
Model 2 # 990109

5119

DIAGNOSTIC ™=
Model 93 #990110

$149

ENGINE ANALYZER M=
Model 85 # 980112

$199ss

@ AUTO SLEEP & AUTO POWER OFF

Compiete with above Standard Features plus
WATER RESISTANT (82 & 94 Models only),

2 YEAR WARRANTY, YELLOW HOLSTER,
PROBES, BATTERY, FUSE, STAND

Compiate with Standard & Model 92 Features plus
LOGIC PROBE, CAPACITANCE TESTER,
TRANSISTOR TESTER, TEMPERATURE
TESTER & K-TYPE PROBE, HIGH VOLTAGE
WARNING BUZZER

Complete with Standard & Model 92 Features plus
TEMPERATURE, TACHOMETER & DWELL
ANGLE TESTER, DUTY CYCLE, 10 MEGA
OHM IMPEDANCE, ANALOG BAR GRAPH,
K-TYPE TEMP PROBE, ALLIGATOR CLIP
TEST LEADS, INDUCTIVE PICKUP CLIP,

€' TEST LEADS & CARRY CASE

A .ul- mA-Lx
l0ak
[17]
FusEn

RS
— 10 HAL—J —

KELVIN

COM

TRUE RMS

V-0-Hz-Cx

A

0oy
1Y ™
Wiy

12 INSTRUMENTS IN ONE - DC V
OHMMETER, AC CURRENT, DC CURR
GDNTINLITYTESTER.:IBm FREQCOUI
INDUCTANCE METER, LOG!C PROBE
0.1% ACCURACY
on DC Voltages

10 MEGA OHM IMPEDANCE
RELATIVE MODE / DATA HOLD

FUSE
AUTO SLEEP & AUTO POWER OFF with Bypass

CIRCLE 249 ON FREE INFORMATION CARD

This meter is designed In
accordance wlm relevant

m UL-1 244

VDE-0411.
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A COMPLETE DEVELOPMENT SYSTEM FOR
THE 8031 FAMILY OF MICROCONTROLLERS

ELECTRONIC ENCLOSURES

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- Rack Mount Split Case
driven environment which runs on a IBM PC host.

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

Universal

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

e

Cage & Preamp
Enclosures

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 r
software written in Basic for those who prefer it. 'nﬂ
& Parts

READS/R-31J with User's Guide on disk and example programs,
[Project Pro)

is priced at $130. A kit is avallable for $95. Add $30 for the Intel
1710 ENTERPRISE PKWY TWINSBURG OH 44087

8052 Basic chip.
RIGEL CORPORATION
PO Box 90040, Gainesville FL, 32607 (904)373-4629
CIRCLE 307 ON FREE INFORMATION CARD

CIRCLE305 ON FREE INFORMATION CARD

ANALOG & DIGITAL

Circuit Design & Simulation
for Microsoft™ Windows and the Macintosh™

& fr (@1 Proves Pieer Semuiaten  Dedesrs = it e S hn U811 Deswsy Caom Lumughen neews I
kA ﬂ T : m [ A mx : Illlolu:‘.-n L“Ed

w0t w03 vl w20k of o 18 Librn [FaeliT} e
o8 T Ueer-Detimd 01 ! o
i i | 150044 2-Ino 1

0-——4—&-‘\\ 150144 21 - L -
- . :“?"'h.: Fﬁ‘-
3 b ! =
e «3 L1

+ .' = AOOUT] & PEOROUT)

l-\ll‘} I Sarees braoh
m

ll

S P NG S SN T T S LT e UG W e e S

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.

Beige Bag Software

715 Barclay Ct .» Ann Arbor, MI » 48105
Ph: (313) 663-4309 » Fax: (313) 663-0725

CIRCLE 300 ON FREE INFORMATION CARD

*» $130 /ea.
» University & Student Pricing Available
* Dealer Inquiries Welcome

Electronics Now, September 1992
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Call CST. 11986 RIVERWOOD DRIVE
MONDAY thru FRIDAY BURNSVILLE, MN

8:00 AM - 7:00 PM sY LVA N S 55337
$‘€) 800-800-4582 4{

FAX: 612-895-9454

‘s) = BUY N&t!n)
: & SAVE!

INVENTORY REDUCTION e

CABLE TV BOXES

CONVERTERS, DESCRAMBLERS & MORE AT WHOLESALE PRICES
—GUARANTEED STOCK-

DESCRAMBLERS
5 10 20 40+
NEW TBI (IMPULSE) $65.00 $60.00 $55.00 CALL
TB-3 OR 2 $65.00 $50.00 $40.00 CALL
FTB-3 OR 2 $79.00 $65.00 $50.00 CALL
SA-3B $65.00 $45.00 $40.00 CALL
SB-3 OR 2 $55.00 $43.00 $38.00 CALL
SA3DF $99.00 $94.00 $89.00 CALL
OAK N-12 | $49.00 $45.00 $38.00 $30.00
*ZENITH NO-FLASH $139.00 $129.00 CALL CALL
*HAMLIN 1200 CH3 $65.00 $45.00 $38.00 $30.00
CONVERTERS
PANASONIC TZPC 145 $75.00 $65.00 $60.00 CALL
STARGATE 2000 $70.00 $65.00 $60.00 CALL
JERROLD DQN-5 $85.00 $75.00 CALL CALL
JERROLD DQN-V7 wivolume $89.00 $80.00 CALL CALL
*JERROLD DRZ-450 $59.00 $49.00 $45.00 CALL
fEnINA ;Ao';xi}}csmﬂ 4040 $55.00 $45.00 $36.00 CALL
*REFURBISHED AS NEW. CONVERTERS AVAILABLE IN CHANNEL 2 OR 3.
COMBINATION UNITS

*SCIENTIFIC ATLANTA CALL FOR AVAILABILITY AND PRICING
PIONEER $329.00 $299.00 CALL CALL
JERROLD BASEBAND $329.00 $299.00 CALL CALL
JERROLD DPV7-212 $249.00 $239.00 CALL CALL

*JERROLD DP5-DPV5 CALL FOR AVAILABILITY AND PRICING
*JERROLD DRX-3DIC $109.00 $89.00 CALL
*JERROLD DRZ-3DIC $124.00 $109.00 CALL CALL
"SYLVANIA TEXSCAN 4040-DIC $75.00 $69.00 CALL CALL
M358 (WITHVARI-SYNC, $44.00 $39.00 CALL CALL

OTHER PRODUCTS AVAILABLE: REMOTES: JERROLD, PANASONIC, HAMLIN, TOCOM, SCIENTIFIC ATLANTA.
INTERFERENCE FILTERS CHANNELS 2 OR 3 / VIDEO TAPE ENHANCERS. AC ADAPTERS: 12 & 18 VOLT / ADULT INSULT
BOXES / MORE. FULL SERVICE TECHNICAL SUPPORT.

COMBO SPECIAL — NEW TBI AND WIRELESS CONVERTER §150.00 (5 LOT QUANTITY)

NO MINNESOTA SALES
PRICES SUBJECT TO CHANGE WITHOUT NOTICE!

THEFT OF SERVICE IS A CRIME. INSTALLING ANY DEVICE WITHOUT PERMISSION MAY SUBJECT YOU TO CIVIL OR CRIMINAL PENALTIES, YOU MUST CHECK WITH YOUR LOCAL CABLE COMPANY AND
PAY FOR ALL SERVICE YOU USE, IT IS NOT THE INTENT OF LAKE SYLVAN SALES TO DEFRAUD ANY TELEVISION OPERATOR AND WE WILL NOT ASSIST ANY COMPANY OR INDIVIDUAL IN DOING THE SAME.

MON SDIUOIRT ‘2661 Joquio)des

e ===
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Question: Who needs a Zenith Personal Information Terminal?
Answer: With all these features and the low price, everyone!
Worred about securty?

Croose o 11000 axdes © adow
oy ETOrDed el 10 COMUNCES

Neod 10 Bccest mulueer

computer systems? Anch & high speed mocem and
Tek to mainframes and more with - communicate wilh other Lsery of
the ASCH 57 DEC VTS? tarmial e ) e evicns ¥ 5 15 300 b
ruiron modes {Model ZTX-11-2 ool
o ASCIL, DEC VIS2 emwiation = Parallel prister port * Cuasgesble sscarfy accssscode o AS-232 port (ZTX-11Z saly] = Campesite vides owtpel » New In erigisal bax
* Beillin 300 basd aste « Pioss §, fisliog soqessct  » Swich lor siagle or ma- = Two phose ficks: lise ssd » Progem s Basic by mxtermal M R0
anpwet moden st lise phene phene campaler

ZTX-11-Z with RS-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
AMEX -

VISA — MasterCard —_ Discover — cOoD —_ PO

CIRCLE 225 ON FREE INFORMATION CARD

BATTERIE

REPLACEMENT
BATTERIES

[ALL NEW - MADE IN USA)

75 132v1200 mah $59.00 [ . HT300 7.2v 1600 mah  $45.00 Ve
85 9.6v 1200 mah $59.00 1 HT80 12v 600 mah $34.00 PANASONIC
8P7 13.2v 600 mah $59.00 HT440 12v 600 mah  $39.00
BP8 B.4v 1000 mah $59.00 MT500 15v 500 mah  $39.00 PVBPEO/BB 12v 2.3 amps
SA/SAT RCA/HITACHI
BPB2 BPB3 RADIUS Full size
BPBIA 7.2v 750 mah P-10 500 mah $28.00 VHS-C
BPG4 7.2v 1000 mah PBI 12v1000 mah  $59.00 SONY
BPB5SA 9.6v 600 mah KNB4 7.2v 2200 mah  $59.00 i
BPE5E 12v 600 mah PB6 7.2v 750 mah $46.00 SABER NPSS/77
PB7 7.2v 1500 mah  $55.00 7.2v 1100 mah $59.00
PBS 12v750 mah  $55.00 ALL BRANDS AVAILABLE
YAESU SPECIALS INSERTS CELLULAR
FNB-2 v 500 mah $21.00 KENWOOD MITSUBISHI $50.00
FNB-2 v 600 mah $23.00 -
ENB4A ICOM-SA/SAT P8-21 $1200, P8-25, 26- $20.00 NEC $45.00
ENB-10 ICOM-72A CHARGER WITH ——— S NOVATEL $45.00
FNB-10S 7.2v 1000 mah |  BP-84 (Equiv)—3" High
R e | | Toicgh
ENB-12
FNB-12S5 12v 600 mah = ICOM MOTOROLA E
$45.00 BP-858 (Equiv) 3" High - “ELIP”
12v @ 500 MAH $164.00 BR-3 $17.00, BR-S5 $22.00 5000 \
BR7, BP-B

*ALL BATTERY PACKS - GUARANTEED TO HAVE THE ADVERTISED CAPACITY =

BATTERY-TECH, INC. VisA

28-25 215 PLACE, BAYSIDE, N.Y. 11360 « FAX 718-461-1978 -
800-442-4275 - N.Y.S. 718-631-4275 MASTER CARD

CIRCLE 218 ON FREE INFORMATION CARD

SEND FOR

FREE CATALOG

DEALER INQUIRIES
WELCOME

Electronics Now, September 1992
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Order desk only- USA: (830} 8728878 CA: (800) 2239977 LA,

Liquid Crystal Displays

Portable l!icro Terminal

+ Fip up LCD display (9-16 VDC) = Can communicate with

16x1, 3for$25= 16 x 2 $8.00 any computer having RS 232 port » Can communicate
20x2512.00 24 x2512.00 with another Microterminal = Use by itsell as
32 x 4 $20.00 40 x 2, 2 for $25.00 electronic notebook + Onboard microprocessor,

40 x 4 $25.00 4x2 $500 data RAM (32K) and Video RAM (64K) - Complex

built in diagnostics and sat up capabifities. » Original 00
intention for POS applications. + display size 40x18 (256 x $99.—
128 pixels.) Dim: 6.3* W, 11°L, 2°H. (With LCD up height 5 7.1%)

MAGNETIC CARD READER $25.%

{ Ihcludes: « 20 charocter dot matrix display with full dpha-numerc

4 copabliity « keypanel with full dpha-numeric entry » separate 7.5

* 60 Ha Vert. § ﬁz . Frame Construction ]  VDC/0.5 Amp power supply » standard telephone interfoce extension
ing Cail f:‘ud czmhlm LABER H cord « lithium battery ond fiat-cone specker,

TGSt Bench 8ystem $129m GEMPROT L11LE BOARD PC $79.%
Expandable to T68K on board (256x9 SIMMS) * Optional Floppy
286 - 12 Computer, Ideal for the handyman, great for the testbench. | coc:roiter 360x/2200/1, 2871488 « 2 serial ports asd 1 parallel
mxuwmmg;wmmmwmm'lmg&ta port * Keyboard input & Speaker Output + Has 5CSI controller Socket +
* real time cock t(;]::‘:muﬁ; i&lgﬁtlmpﬂ :‘l“"‘"’l 2 el {requires optiosal pal & costroller] » Board is the sire of a 5.25"
floppy drive.+ Marranty and support available paly from Tiseline,

the case. The motherbnard 2nd case are ot standuard [BM footprind size. Qll for more details)
LASER DIODE: sharp part#: si.gmuc

5V power required « Built in C-MOS LCD driver & controller =
Easy “Microprocessor” interface » 98 ASCI| character
gor'eralor Certam modefs are back.-'ft ca.t.' for mam mfo

' 1< 67°COLOR MONITOR S79.00
| Pt » 640 x 200 Dot Resoluition * CGA & Hercules Compatible » 12VDC
ation » 15.75 KHz Horiz.

rdl.n.tu‘lmamldw

ADAPTEC 4070A{RLL)0:4000A Qe
SCSI Controller, your choice $ 5mW t 780 rm, singe fransverse mode

IRMA BOARD s $99.2

Links 3270 mainframe systems to IBM PC

Magnavox EGA Color Monitor $1 50.00

-39 dol pitch, Model #9CM0S3. EGA

SO 2=z Single Board 15 Conpaters | HARD DRIVES
= e e ] 10Mb Drive $30.00

12Mb___ $558% e $99.

@M T4 Mb__ 3555 ’““ ;-ﬁﬂmsl%. T L epstte)

I!o!h are 16 bit, plug into a passive backplane
and come with lglb of memory on board.

So ny Trinitron

20 and 40 Mb IDE drives - call for pricel
NON-ENCLOSED TTL MONITORS

5.25" bracket for 720K or 1.44Mb drives $7 extra

AAA 640 x 200 LCD $29.%

The unit Is the disploy 1 Toshiba 11100+ laph omas\-ﬁh L1V ot A4 . Hodzontal
e ot g-m ?”';E o":wﬁnl o &am: 9" Enclosed COLOR MOﬂ“Ol- Krz. Abily fo dogp 80 cokmn.
Very macs wih whing whon chtoenpiing fouse st | Model GPDB0SO = CGA: 840 x 300 5" Black & White... .$35.00
© resclution +28 dot pitch » 110 Volta 7 inch (eodd NIQ) ....529.95
640 x 400 LCD $50.% 545 po 4425 | (connector 1s RGB nput - 8 pim) 9 inch (AMDEr) .....sernuerrerinne $29.95
Proteon ProNet-4 Model pi347 | Graphic & Alphanumeric | 12* Paper White VGA monitor and card

Token Ring Board $79 =

16 bit * 4 Mbps = IEEE 802.2 and 802.5
compatible » twisted pair * interoper-
able with IBM Token Ring network

Liquid Crystal Display

480 Dot x 128 Dot, (80 x 16 line)
15.= each, or 2 for 20.=
Driver board available $60.00

¢/ LASER PRINTER $45.2 '/
SCANNER ASSEMBLY

Incredible $99 %
VGA monitor separals......$65,00
VGA card ssparate............5$39.00
|Note: VG A cord will not operate in o 486,

101 _oyxt_kwm... s $ 2400
85 key xrfafm_..,.._..,..iu.oo___

The Spy Iin The SKy

1728 element CCD

Assembly triended for 8 laser printer. Includes
$19.00 i T I e aeios auiton e Somome: 18
. \ 4096 oloment CCD |oueeeseeseseseaeeesmess |
e | $29.00 HeNe Laser Tube 10Mw (max. output) $99.% Atmmmummmsmm

T 'Poﬁn‘  SUPPLYS

380 WATT $29.00 Non-endosed « Output +SV @ S0 A, 12V

+SV@2aTSA - 1V@O1.5A, SV@O04A - 'FNO 0Q5A

1490 W. ARTESIA BLVD, GARDENA, CA 90247
Order desk only: USA: (800) 872-8878 CA: (800) 223-3977
LA. & Technical Info: (310) 217-8912 » Fax: (310) 532-6304

OEM INQUIRIES WELCOME - 20% Rouocldng fea for retumed orders.

IBM PC convertible printer $75.00

@EA 1VE 15A Dimwrsicrs: 17 Lx5 Wx £H zﬂ"m‘ﬂ’t:g;-"w" ——————— -mz 9" composite enclosed green monitor......$59.00
TIWATT SMTCHMNG S0 ar 2@ 8000 Q4 p comvertfh sesessrnasstatsenerans : 4
mm-nsuznv;m‘xw&s’ﬁmﬁﬂ FC comvertthie Modem o v $08.00 | 04270 optice XT sad AT emulation boards $50.00

[Not Hqu r.wnpatﬂ:ﬂd

mum Ordar 82

CIRCLE 275 ON FREE INFORMATION CARD

35 00. We accep! cashiers checks,
checks or COD's, CA residents add 8.25% sales tax, We are not
respun.-.lble for typgraphical errors. All merchandise subject 1o
Enor sale, Phone ord

andling. Prices subject to change without notice.

HP bar code wand $50.00

9" amber non enclosed composite monitor $24.00

0 OOM:nImum wpme handling charga
No personal

ers welcome. foreign orders require special

MON S01U0JI08|T ‘2661 Joquealdes

60A69



MOUNTAIN VIEW
SALES, INC.

100% BULLET PROOF!

The Zenith No Flash System
One unit replaces all of them (Guaranteed)

*Jerrold *Panasonic *Scientific Atlanta
*0ak *qulln *Star Quest
*xTocom  *Pioneer *Zenith

800-382-s:39

All other information call
615-523-7279

}Dn. “CHIP“ MUNK SAYS
| 5805/ 68HC05 ] 68HC 11

DEVELOPMENT TOOLS
QUALITY and SERVICE
AFFORDARIL Ty

Hundreds of "Chip" experts agree with

Dr. Munk! TECI’S PC based micro-
‘ controller development tools are the most
| cost effective for veterans or beginners.

Now, the same products used by the
 worlds largest corporations and univ-
 ersities are more affordable than ever.
' Our products offer many time saving
| features, a 6 month parts and labor

warranty and toll free technical support.

Call today for a free information package

and price list.

| 6305 PRIMER FOR BEGINNERS. . . . . .. . .. .. $195.00
6805/68HC05/68HC11 CROSS ASSEMBLERS. . . . . $99.00
6805/68HC05 SIMULATOR / DEBUGGERS . . . . . . $99.00 |

| 68705P3,P5,U3,U5,R3RS PROGRAMMERS FROM $349.00

| 68HC705/68HC805 PROGRAMMERS FROM $395.00
COMPLETE PC BASED DEV. SYSTEMS FROM $449.00 |
6SHCOS/6SHCII REAL TIME EMULATORS FROM $895.00

TECE

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)525-3451

CIRCLE 274 ON FREE INFORMATION CARD

GRABS SIGNALS

FROM PHONE LINE:

sassEsERENE N
E IR LR R T RY |

SEEWHO IS CALLING BEFOREJ‘\NSWERING PHONEI RF DETE
PREVENT UNAUTHORIZED ACCESS MODEM, BBS. 3-FT
PHONE CORD + 3-FT RS232 CABLE. UNIT HAS NO
DISPLAY, USES COMPUTER SCREEN INSTEAD (SOME

COM PORTSOFTWARE REQUIRED)
IMC4K §39.95

STRONGEST RF

CALLER I1.D. - COMPUTER

Interface

CTOR/TRANSMITTER
4X AS SENSITIVE AS ANY UNIT UNDER S 100.00.
PUTITIN ABOX, ADD EXT, ANT.- MAKES A GOOD
TRANSMITTER LOCATOR USE TO TUNE SMALL
TRANSMITTERS.

CHEAP SOFTWARE
SA VES CALLS

REALLY DIFFERENT MINIATURE SURFACE MOUNT
TRANSMITTERS HAVE CRYSTAL-CLEAR SOUND
25-TURN TUNING IS STABLE. RANGE ABOUT SO0FT
ROOMMICROPHONEVERSION IMC4F $39.95

AUTO-SWITCH PHONE VERSION IMC4T §39.95
(SURFACE MT COMPONENTS PREASSEMBLE

TUNERDEVCES

HIGHEST PITCH  MEANS
IMCARF $38.00

PCASSYW/SEPERATE CABLES

FULLY ASSEMBLED/TESTED IMC4A $45.50
SOFTWARE SHOWS CALL DATE. TIME. AREA CODE,
PHONE NUMBER. SAVES ALL CALLS TO DISK. “IBM
COMPATBLE® COMPUTER ORLAPTOP
TSR*POP-UPWINDOW" SOFTWARE IMC45W $7.50
(CALLER LD. KOT AVAILABLE EVERYWHERE YET - CHECK WITH YOUR
LOCALTELEPHONE COMPANY.)

56 PAGES - EASY
TO UNDERSTAND

Electronics Now, September 1992

CALLER |.D.GUIDEBOOK THEORY AND
CIRCUMS. EVEN HAS SCHEMATIC FOR
CALLER |.D, SIGNAL GENERATOR {REQUIRES
SEPERATE 1200 BALID SERIAL DATA SOURCE
AND POWER SUPPLY) COVERS SINGLE &
MULTHMESSAGE FORMAT AND  NAME

DELIVERY
IMC43 518.50(5 13.95WITH MC4A0rK)

CALLER 1.D. Guidebook

Intomational Mlcro?owor Inc.

+ 435081,
($7.001FC.0.0.)

MC or VISA Accsptad

INCL 8 PAGES OF
SCHEMS & DIAGRAMS

CIRCLE 245 ON FREE INFORMATION CARD



B & S SALES

NEW PANASONIC-145 CONVERTER.................. $60 $57

NEW TVT-3 DIGITAL TRIBI ADD-ON.................... 51 48
For most Jerrold systems

NEW SCIENTIFIC ATLANTA 8580-338 ................ 185 179
Converter/Descrambler

NEW SCIENTIFIC ATLANTA 8590........ccccceeeeuuene. 250 240

REFUR JERROLD STARCOM 6 (DPV5)................... 155 149
Converter/Descrambler

REFUR HAMLIN 6600 05 600-3-M .........ccccoeeeeennne.. 65 55
MLD1200 Built-In Converter/Descrambler
HAMLIN-MLD-1200-2.......ccccccvureeeerernenaeencens 25 20

REFUR JERROLD DRX-3-DIC.......oeeeeenirrerannene 89 79
Built-In SB-3

MISCELLANEOUS CONVERTERS
NEW ODD LOT.L S $50 USED CR6000............... 29
NEW TV-86-3 USED DRZ-3A&B.......... 49

NEW EASTERN-3
NEW STARQUEST-3

MISCELLANEOUS

Jumper Cables, Remote Control for most Cable Converters; Interference Filters or any channel.
90 DAY GUARANTEE — in order for the 90-day guarantee to be in effect, this form must be signed and returned.
FOR VCR, SECOND, THIRD, ETC. HOOK UPS

[JYES, | agree — all units are to be used or resold in compliance with Federal and State laws.
Signature Date

HOURS: MONDAY THROUGH FRIDAY 9 A.M. TO 6 P.M. EST

Name

Address

City : State
Zip Phone No.

ITIS NOT THE INTENTION OF B & S SALES TO DEFRAUD ANY PAY TELEVISION OPERATOR AND WE WILL NOT ASSIST ANY COMPANY OR INDIVIDUAL IN DOING THE SAME.

46518 Van Dyke #101, Utica, MI 48317 (313) 790-7896 * FAX (24 hours) (313) 739-6047
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Il THREE GREAT PRODUCTS FROM.

CAPACITJ\NCE MI:'!'EFI

Thls e got to be the
Cap m

* All units have - ¢uaunasnmmndauaymumwmmm
AC adspior (recommanded

powered by 3 voil batiery for MC400). impad restient plasic case

rrater 0 tha :10

Mnxnwmauwwﬁ
i mn!rnmmuw’n:r

D (999.9 mF) cables i i, Wi, MBS o kiomelis
(o mwwnl 10,500 Fyies)

or opional

MC300
“POWEHFUL"

MULTI  CAPACITANCE METER
Mﬂﬂﬁ"ﬂ

MC400
3 MDHE POWERFUL"

COMPONENT ANALYSER/
CAPACITANCE METER

f e e lAe mm WiTs, PUTH

+ by o red ghage o capickrs
tipiciars in 3 dferat modes

AC RRIEY, Jer0s VIEQE Cepercs o aw)
betery condaory = ldenthes pinoul Of CoMmponent
* eriflon mms [PNEAPN) and thir - basas, " G, drains, souroes,
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-1 low powered volige reguiaton
Zares 1 23 V ard rectirs

DﬂETRON

Div. of Bﬂml’oll Tnclmolo?
a

Toronto Ontario, Canada MEBZ 5Y3

——————————— - -

Credit Card customers, we like fo ship fo e ad-
! dress o credi cord a reglstered . Thank You

"DEALER ENQUIRIES INVITED

i” PLEASE SEND ME: US. FUNDS ,
L @$158.95 !
] o ——
1 m R ————t
' CASE $2295 ;
i AC ADAFTOR @ $10.95 ;
PAR OF 35" TEST LEADS $12.05

! STHPRING AND HANDLING @ 70 /UNIT '
:{IM[]HSA A i
] money order [ | mestercard I
lL]xcnrmNo )
| DATE f
1 SIGNATURE i
, NAME .
IADDﬁEﬁ v
! ]
'gTTTE pil )
Imwm ]
]

]

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 functions and programs
27/25/28/68764 & Cmos from 16K
(2K x 8)—2M (256K x 8) Eproms

(32 pin socket, UpGradeable to
8Meg). Adapters available for MCU’s,
40-Pin Eproms, 5-Gang and Eprom

Emulator to 32K x 8. $129|95

INTRONICS, INC.

Box l3723. Adid 33.00 for shipping.
Edwardsville, KS 66113 A4 £3.75 for COD
(913) 422-2094 VisalMaster Charge

In Computer Science

* Approved for tuition reimbursement by
leading companies
* ALL COURSES THROUGH HOME STUDY

* Increase your ==
eaming power AMERICAN
* Approved Ada course  INSTITUTE
: e
avalrabI‘e _ COMPUTER
For free information call: SCIENCES
1-800-767-2427 s

Prototype |t...._... FAST!

wiih ProfoQuick 5051 or 70
+ Camp Segie Scand sompuiery
L W EFROM ao I ALY

) | B 008 greva aasemcn richond
" ProteCQuick I8 and #0517
$99.00 ...
it i} In-nm
' L i ¢ N lla‘l"ﬂl
T,
i qenpiaad W‘”“"m’u“' gl (513) 5612060

NOW - THE ALL NEW URDA®, INC.

SDK-386™*

30 W 8 PaoeTa Of i COTaten Uned by [aeTixaen

32 it MICROPROCESSOR
TRAINER AND
DEVELOPMENT SYSTEM
With oplional 80347 Fioating Point Coprocessar,
16 Kbytes of EPROM fo¢ Monitor, Utisien and Liser
Expangion, 32 Kbyie of Stasic RAM, Sx8 Matrix

, 40 Character x 2 Ling Dot Matrix Liuid
sml Display with Optional Accesssories.

Also available:

The 8 Bit SDK-85
The 16 Bit SDK-86

Coming in late 1992:

The 8 Bit SDK-51
Microcontroller

Look here for 486 and 586 products
CALL URDA®, INC.
1-800-338-0517 or 412-683-8732

URDA®, Inc. Has Additional Products:
8086 68000 68020 58030 32010DSP

With Cross Assemblers for
MS-DOS Computers
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" RADAR

.

AlS

Kustom MR-7
moving / stationary

n
PHROFESS/IONAL MODELS
used by police and baseball scouts
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.

FREE CATALOG » CREDIT CARDS & C.O.0s

921 N. Columbus
Spiro, OK 74959
918/962-3349

CB RADIO OWNERS!

We specialize in a wide variety of technical
information, parts and services for CB
radios. 10-Meter and FM conversion kits,
repair books, plans, high-performance
accessories, Thousands of satisfied
customers since 1976! Catalog $2.
CBC INTERNATIONAL, INC.
P.0. BOX 31500RS, PHOENIX, AZ 85046

D
o
>
~J
n

...to send for the latest copy of the free
Consumer Information Catalog. It lists more
than 200 free or low-cost government
publications. S8end your name and address to;

Consumer Information Center
Department TH, Pueblo, Colorado 81009

U.8. General Services Administration.




TOLL FREE ORDER
HOT LINE
1-800-423-0070

. PC BOARD HACKERS:COHNEH

WIRELESS FM STEREO BROADCASTER KIT MAKE CIRCUIT BOARDS | PC B0ARD SUPPLIES
CAT. NO.SFM-Il  $19.95 _ THE NEW, EASY WAY Copper clad boards
DC'S all new FM Stereo Transmitter "3 ' " gg v;im:Ec:ogz
it Is based upon the unique BA1404 a e BLN IXE BB 5
Stereo Broadcaster Integrated Circuit 1 ﬁ . 22260 4X6 227
hat includes all the complex circuitry i S 22261 6X6 2.88
© generate the stereo signal. The kit o ey 22.263 6 X9 4.08
ncludes the new special IC, a 38 KHz f— 2 :
srystal, circult board, and ail the small WITH TEC-200 FiLM POSITIVE PRESEN-
:omponents . This facinating project will provide many hours JUST 3 EASY STEPS SITIZED PC BOARDS
»f enjoyment as you re-broadcast your CD/VCR/Cassette or 22.3302X4  $3.83
itereo broadcasts from your satellite system thru your high- 1. mﬁ%"&m::pfc'mi 22-3323X4 4.40
sty £ homs or aiio siereo systes. 2. Iron film onto copper clad board. 22:3344X6 S8
3. Peel off film and etch. 223eexX6 780
ORDERTEC-200-10 FORTEN | 22:3386X9  9.63

FUNTION GENERATORKIT ORER FG2 KIT

$19.95
DC’S PARTS WAREHOUSE
UNIVERSAL DECODER (RE MAY 1990) ICs
CD22402E 795 CA3126E 195 NE584 229
LM733 .99 74COON 29 CD4053 .50
A great project to enhance your bench. This handy little func- LM7805 .50 LM7812 .50 LM7905 .50
tion generator has a built-in butfer amplifier, a 3-decade range 18 Uh CHOKE .39 3.58 MHz 1.00
selector switch that covers 15 hZ to 25 khZ, output level con- ORDER ABOVE ITEMS DIRECT FROM THIS PAGE
trol and function switch 1o select sine, square, or triangle.
MOREKITS
3 DIGIT LED DVM ONLY 3* X 3" READS 0 TO
ICL7106 EV KIT LCD DIGITAL POWER SUPPLY KIT 100V DC ORDER DVM3 $19.95
PANEL METER NOW $24.95 PS-1$16.99 FM WIRELESS BROADCASTER FMI $ 9.95
The ICL7106 EV Kit is based upon a Oulput of this power supply is con- 8038 FUNCTION GEN. KIT FGI $9.50
3-1/2 digit A/D converter that includes linlously adjustable from 1.2 to 25V SEQUENCER PROJECT _ SEQKIT $9.50
all the circultry to bulld a digital panel DC . The LM317T voltage regulator CHRISTMAS TREE PROJECT
meter, Operates from a 9-v battery. provides excellent regulation and Build this unique seasonal project and have
Includes LCD, 7106 IC, circuit board Fipple rejection. Includesa 1 A an unusual converstion piece. Powered by
and small parts. Buillder must add iransformer, PC board, LM317T, 2 two D cells, 17 LEDs flash in a seemingly ran-
resistors to expand to multl-meter binding posts, and all small paris. dom fashon, Kit includes everything except
batteries. ORDER XMASKIT $§16.95

70-WATT STEREO POWER AMP

35 WATTS PER CHANNEL UNIQUE IC’s
Now you can boos ylour low power car NE&02 $2.00
stereo with the new PM-35 module kit. Each UGN3013 .98
module can provide up to 35 watts per chan- ULN2429 1.75
nel whil operating from the vehicle's battery ZNa14 2.00
into a 4 ohm speaker system. New hi-tech XR2206CP 4.75
power op-amps are used In a unique circult XR2212CP 4.75
1o increase voltage swings, thus more MAX232 5.40
power.Additional modules can be used to in- ULN3330 1.50
crease power 1o 100 or 200 watis/channel. ICL8038 3.85

ORDER PM-35KIT $19.95 ICM7226BIPL 23.50

Dc ELECTRON 'CS TO ORDER FROM THIS PAGE CALL: 1-800-423-0070

SEND MAIL ORDERS TO:
PO BOX 3203 SCOTTSDALE, AZ 85271
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GET ON AMATEUR TV

You don't need to take a Morse code test
to transmit TV pictures. The new no-code
ham license and Secrets of ATVis 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

Surface Muunl Chip Component

. Prololvpmg Klls—

: ™ HAM RADIO TEST AND WE
R GUARANTEE IT!
Talking Home Alarm Kit

A high end alarm system at an affordable price! It's easy and fun with the NARA Educa-

Features include: tion Package. You get Don Stoner's Ham
: Verbally warns burglars away > X Radio Handbook, |1BM or Macintosh com-
O e R e e patible software to test your knowledge
+ 2 Five Watt Audio Ampiifiers after you have studied the book; an exten- 2 ]
& Ay Muini sive list of Volunteer Examiners you can P : ety g
: 2'&TT§2;$YCC‘9§M o Bane bic. contact, the FCC Rules and Regulations 10 vaks o m:‘m‘.l CY Pasiats Kt contany
¢ AlertSieep Monitoring Modes (verbal status) for ham radio, a copy of Amateur Radio tod et ot it i
oty (S S NotTEg King of Hobbies, plus a bonus copy of our avaiaie for Immediate One Day Deivery!
B umm&if';a Controlied journal, The Amateur Radic Communica- Order by toii-free phone, FAX, or mail. We accept
¢ Pleasant Female Voice Y tor, by mail. The NARA Education Pack- S ] 9 Pad QWS Dompiey B
S S None age is only $29.95 for the IBM or $49.95 brochure:
Eerimpezmane T T orhe Nae wEen (S0 S e B
TN T s N oin ay and enjoy the exciting
P Chru Bows 13 825300 5. 1y world of ham radio — and beginners don't =7 “S’g"A’ mwmm
D e L need to know the code! A one-year NARA nure 54-0547
846300 Instructional video tape membership & subscription to The Ama-

HS $005 + $250 § & H] . .
o I 2 | | teur Radio Communicatoris only $10.00,

\ | p— NARA CALL US
0o et .
on Country, CA u&

E.‘Si‘; Sars T4 ‘}, =L | P.0.Box 598, Redmond, WA 08073

- / Orders Only 1-800-GOT-2-|

W protntine e t} & @ Inquiries (206) 869-8052 CIRCLE 224 ON FREE INFORMATION CARD

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 to PS/2, peripheral devices,
and compatibles.

» Diagnose more quickly and accurately, complete repairs faster,
and reduce costs.

« Discover better 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, ITT, Xerox, TRW, McDonnell Douglas, government
“Without question, this has been the best class agencies, regional Bell companies, and many other firms of all

I've taken in 30 years a General_ Telephone.” sizes.

Dennis Runyen, GTE Expelrienceg lechnicians.’ suplfzrvi?]ors ancf! trainers onin comment that
e - A they learned more in the first few hours of our course than in all of their
u'::i‘gggd f:g;;'ii?::fhsaﬂgﬁ :IUJF; {gég:ﬁ'r’;:_,':; other PC repair trainings put together. Many say that the documentation
this to all technicians. If | owned a business, it alone is worth the cost of training.

would be required training for ail techniclans.” Our five-day Advanced PC Maintenance Course is offered in major cities.
Jack McAllister, Rockwell around the country. Dedicated on-site trainings are also available. Call
without obligation to get a course outline and dates for the classes

IRRrESyIOL: (800) 832-4787

2730-J South Harbor, Santa Ana, CA 92704 « (714) 754-7110

CIRCLE 308 ON FREE INFORMATION CARD

National
Advancement
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TEKTRONIX P6015 NEW

1igh Voltage Probe, measures up to
10 kV peak pulse, 1000X, up to 20
tV Dc + peak Ac, 75 MHz useful
3W, compensation range 12 pF to
47 pF.

$275.00

TEKTRONIX DM 501

Jigital Multimeter, measures volts,
turrent, resistance,and tempera-
ture. 0.1% Dc voltage accuracy,
4172 digit LED display, Autopolarity,
fully isolated serial bcd output.

$250.00

TSA-1 & SBA-1
Transmission System Analyzer with
Single Sideband Analyzer. Frequency
range 100 Hz to 180 MHz, 5 modes
of measurement; Spectrum analysis,
Network analysis, Selective level,
demodulation, Phase jitter. Specs
available. New cost $ 40K

MAY SPECIAL $2950.00

HEWLETT-PACKARD 8018A

Serial Data Generator, 2048 bit,
dual channel memory, variable word
and pattern length, TTL, ECL, CMOS
compatible, programmable, prbs and
mixed data.

$950.00

* MAY SPECIAL *
HEWLETT-PACKARD 35868

Selective Level Meter makes carrier
measurements to 32,5 MHz, voice
channel measurements from SO Hz
to 100 kHz, works with the 33368
level generator Options available.

$2650.00

HEWLETT-PACKARD 204C

Sine Wave Oscillator, frequency
range covers SHz to 1.2MHz in6
overlapping ranges, solid state
unit.

$175.00

TEKTRONIX A6902A ISOLATOR

Two independently isolated channels,
high voltage/ high CMRR, VDE cert-
ified to 1500 V/channel.

$350.00

MARCONI 2380/2382/1

Spectrum Analyzer, 100 Hz to 400
MHz in 1 Hz steps. This Spectrum
Analyzer combines exceptional
amplitude accuracy and high
resolution 75 ohm.

$5000.00

TEKTRONIX 485

350 MHz Portable Oscilloscope, dual
trace, 1 nS/div sweep rate, 2.0 div
nS writing speed, switchable input
impedance.

$1300.00

TEKTRONIX 7904

500 MHz Oscilloscope mainframe
with the following plug-ins: 7A24
dual trace amplifier, 7A26 dual
trace amplifier, 7885 delaying time
base, 7B80 delaying time base.
Includes a manual for each plug-in

$2000.00

N
e

WANTED: ELECTRONIC
TEST EQUIPMENTI

CALL OR FAX US YOUR LIST.

HEWLETT-PACKARD 3582A

.02 Hz to 25.5 kHz, transfer func-
tion magnitude and phase measure-
ments, coherence function measure
ment, accuracy is within 3% of
display center frequency, includes
0.02 Hz resolution, CRT readout.

it |

$5900.00

PLEASE CALL OR WRITE FOR
OUR UPCOMING CATALOG.

CIRCLE 235 ON FREE INFORMATION CARD

TEKTRONIX 466

100 MHz portable storage oscillo-
scope, 3000 div/uS stored writing
speed.

-$1175.00

TEKTRONIX POWER MODULES

TM 503 $200.00
Three-wide power module accepts
all TM S00 plug-ins.

TM 506 $300.00
Six-compartment unit provides

power to operate any of the TM 500
modular plug-ins.

R

WE ACCEPT VISA &
: AND MASTERCARD 2

MON SOJUCL3|3 ‘2661 Joquieides
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ELECTRONIC SHOPPER CLASSIFIED

MISCELLANEOUS
ELECTRONICS FOR SALE

TV _NOTCH FILTERS. BROCHURE $1.00,
MICRO THinc., BOX 63/6025, MARGATE, FL
33063 (305) 752-9202.

REMOVE TAMPER resistant security screws, de-
luxe 30-pc. set $29.95 plus $4.50 S&H. Send
SASE for more information. Sunset Electronics,
2:2;4952?;? Carmel Ct., Suite 250-139, San Diego,

pH METERS, Pocket ty&a replaces litmus paper,
automatic calibration. Monitor swimming pool,
drinking water $49.95 each. Free caialog ana-
Iytical, flow metars. 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 (s;la_ecily] — $33.95. S-A
B8580/338 — $69.95. Tocom 5503/07 VIP —
$33.95. Starcom 6 — $33.95, Starcom 7 —
$49.95. TELECODE, PO Box 6426-SH, Yuma,
AZ B5366-6426.

THERMOPLASTIC MOLDING! Muitipurpose
mold forming machine for project cases, 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 $165.00 plus $5.00,
85311!313 Solar Power, Box 611927RE, San Jose, CA

TRANSIENT SURGE and nd fault protection
now in one complete unit. $98.95 S/H $5.00. NY
residents add appr. sales tax. Safety Unlimited,
1743 Baldwin Road, Yorktown Hts., NY 10598,

SHORT WAVE antenna, space saver 30 feet 14
gauge copper, ready to use $14.95. Code practice
sel, less batteries and key $12.95. Camp, 4951
Treemont Circle, 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 &

power meter, with alarm & sat points. Plans avail-

able. Free information, Rupp Electronics, 5403

‘;\fa%s:t;breeza, Fort Wayne, IN 46804. (219)
-3049.

BUILD YOUR own neighborhood radio station
with our high quality FM stereo transmitter kit, with
case $42.95. Also available, two meter 144 MHz
power amplifier kit 10X Eower gain $34.95. Add
$3.75 S&H. Send SASE for complete catalog.
Sunset Electronics, 12145 Alta 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; S.A. call; Zenith, $25.00;
N.E. ENGINEERING (617) 770-3830.

ETCH PCB'S yourself, new technique, no chemi-
cals, aasz. cheap, full instructions, Sharefare,
$1.00, SASE, Nicknap Prods., Suite 287, CN
1907, Wall, NJ 07719.

BUILD — FIVE-digit, ohms, capacitance, fre-
quency, pulse, multimeter. Board and instructions
ggfasd Bagnall Electronics, 179 May, Fairfield, CT

ONE CHIP DOES IT ALL, illustrated guide to
understandir]lg and designtqgncirwits utilizing the
Motorola 68HC11, $5.00, I-DEA, Box 6600,
Macon, GA 31208.

SIMPLE SECURITY, learn the basics of alarm
design. Tested plans can be adapted for unlimited
uses. Includes input conditioning, timer basics,
g?gorgore $5.00 TRIDEA, Box , Macon, GA

VIDEOCIPHER IV/satellite/scanner/cable/ama-
teur/cellular/repair manuals, modification books,
software. Cam — $3.00. TELECODE, PO Box
6426-SH, Yuma, AZ 85366-6426,

60A76

KENWOOD & ICOM service bulletins. 175+
gages covering all models, $39.95. Catalog —

3.00. CODs (602) 782-2316 /| FAX (602)
343-2141. TELECODE, Box 6426-SH, Yuma, AZ
85366-8426.

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-
vic‘i?s trégmts b-?r“ lgiegig %mpg?ami'?ad}nga Re-
sults di iate
LED. Kit contains compasangansor; IE(?E,%5
in); LED's; resitors & detailed instructions. $26,50

Suncoast Technologies, PO Box 5835RE, Sprin:
Hill, FL 34606. - Spiing

BUILD A TV and radio jammer! Ultra simple
t(ga.sms under $10.00), _ly\e}t effective. Great joke for

t friend with a new TV or neighbor with the loud
stereo! Plans only $4.00. W.C.N., 3283
Belvedere, Riverside, CA 92507.

LINE NOISE eliminator. Simple plans for mod-
ems. Kills static, Build for $10.00 of Radio Shack

. Plans only $5,00. K&A Enterprise, Box 111,
ﬂampden-Sydney. VA 23943.

BUILD FUN electronic games with LEDs and sim-

igital ICs. Book has plans for over 20 games.

end $9.95 + $2.00 S&H Omegatronics, PO Box
911, Bloomingdale, IL 60108.

SECURITY SYSTEM schematics for eight zone
entry exit delay controller with fire and panic loops
$15.00. Plans to modify inexpensive, readily avail-
able device into passive infrared alarm system
compatible detector $5.00. Both $17.50. V-Tro-
nics, Box 620, Rte 3, Kerhonkson, NY 12446.

BUILD OR buy assembled, complete lie detector,
Only $28.75 from Javier E. Baez Electronics, PO
Box 3151, San Luis, AZ85349. Write us, right now.

UFO BUSTER! Novel vehicle-based circuit
probes mysterious energy fields that may interfere
with engines, lights. Solid theory, compact, easy-
building. Plans & data, $19.95 postpaid. Exciting
ezlsactronics! ‘Stack, Box 365, Rooseveltown, NY
13683.

PRACTICAL FUEL SAVINGS for carbureted ve-
hicles. Phenomenal results possible, easily and
inexpensively, Free vacation offer to first cus-
tomers. 1 (800) 747-9053.

LED POSTER Art. Add an eye catching lighted
effect to any poster. Great conversation piece or
sell for . Complete illustrated instructions
with Radio Shack parts list. $6.95, S. Sestito, Box
37BRE, Elmsiord, NY 10523.

CELLULAR hackers bible Theory — hacks —
modifications — $53.95. TELECBDE, PO Bo
6426-SH, Yuma, AZ 85366-6426.

FM STEREO BROADCASTER kit. This kit ou
performs the competition. Transmitter will broad
cast any audio signal from a CD rlayer, VCR, 0
cassetle player to FM stereo radios throughou
rr?ur home and rard All the complex circuitry is i

e unig:ae BA1404 integrated circuit. Tunabls
across FM band, runs on 1.5 to 12 volts DC
Com&ij te kit of PC board and components fo
$24.00. TENTRONIX, Dept. RS992, 3605 Broket
Arrow, Coeur d'Alene, ID 83814.

COMPUTER HARDWARE _

IBM PC and laptops video digitizer, connects
cameracorder, 640 by 480 resolution, 256 gra
levels $89.98. Demo disk $3.00, informatior
$1.00. Colorburst, Box 3091, Nashua, NH 03061
Phone (603) 891-1588.

386/486 CPU heat sinks, patented, best perfor
mance argwhere. u-install. Send $18.00/1
?220;%04'2. . NOGAL, Box 2123-re, Buffalo, N

PC PARTS Mbs, disk drives, hard drives elc
Overstocks, reconditioned. Multiwait Systems
Box 1147, Burlington, MA 01803, (617) 9798

UNIVERSAL MICROPROCESSOR SIM
ULATOR/DEBUGGER V2.0 each set $980.00. Fo
use with PC and compatibles. Simulates the Z80
8085, 8051, 6800, 6801, 6805, 6809, 6811, 630!
and 6502 and 65C02. Features assembler, dis
assembler, source-level debugger. Accepts bin
ary and Intel hex formats. Displays registers an
flags after execution. Response from terminal ca
be saved to a file. Includes batch file capabilit;
and buit-in demonstration. Additional sets ar
$50.00 each. The ROMY-8 EPROM EMULATOF
works with simulator. Emulates EPROM:
2716-27256. Code-palching with line assemble
Monitors address bus. Loads 32K of code in 21
seconds (PC/AT 12 MHz). 90 day warranty. Save:
E:u monaey anly $155.00 (complete with one set o

PU simulator). J&M Software Hardware De
sign, Inc., 83 an Road, West Orange, N.
07052. Tel: (201) 325-1892, FAX: (201) 736-4567

INEXPENSIVE SINGLE BOARD COMPUTERS

— An 8051 based SBC (assembled) with RS-23!

circuitry; socketed EPROM; large breadboart

area; 128 byte memory and 14 /O ports. Fre

programming software with each order. $38.0(

(plus $2.75 s/h). Suncoast Technologies, PO Bo
35RE, Spring Hill, FL 34606.

PRINTED CIRCUIIT BLOAFIDS MASDE. Single
quantity, low quantity. Low prices. Single si
boards only. Send E for complete informa-
tion. J. Morrow, 500 Ken Maril Road, Ames, IA
50010.

STAINLESS STEEL screws, nuts, washers. As-
sorted kits, Free calaggg Rusty Bolt, Box 708S,
North Attieboro, MA 61.

WIRELESS GUITAR transmission system. Build
ur own for $39.95! ULTRA QUIET FM DESIGN.
‘eatures built-in switchable distortion effect! 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 $44.95! SUPER FM OR AM
TRANSMITTER $29.95! PHONE BUG $19.95!
BUG DETECTOR $39.95! RF OR ACOUSTIC
BUG JAMMER $34.95! SUPER SPY MICRO-
PHONE $34.95! VOICE DISGUISER $39.95!
TESLA PHASOR GUN $79.95! SUPER BAT-
TERYLESS RADIO/POWER SUPPLY $29.95!
UNIVERSAL IC TESTER $49.95! LASER
RADAR DETECTOR $39.95! CATALOG $4.00!
PLEASE ADD 10% SHIPPING. ORDERS OVER
$100.00 SHIPPED FREE! QUANTUM RE-
SEARCH, 17919-77 AVE., EDMONTON, AB T5T
251.

NI-CAD ZAPPER can rejuvenate those unre-
chargeable NI-CAD batteries. Instructions, sche-
matic and parts list to construct the NI-CAD
Zapper: $5.00. TENTRONIX, Dept. RS992, 3605
Broken Arrow, Coeur d'Alene, ID 83814,

COMPUTER CONTROLLED security systen
for home or business. Uses IBM PC or CB&
computer. Includes infrared, varlous sensor:
and software. State of the Art security at
reasonahble cost. Send for free brochure
g:lglsg‘rfdum, 8132 Firestone #119, Downey

LEARN MICRO-CONTROLLER programmin
using new 80C32 CPU, prtgarzztm in Basic-52 o
assembly | e, the 80C32 CPU card has ¢
50 pin output r which will interface with you
solderless breadboard, enabling you to desi%n th
circuits that y’;;u want (ad/da, keypads, LCD, pg
outpul circuits, etc.). Send self addressed busi
ness size envelop and $1.00 for schematic, ant
full details to J. Macswan, 8132 Firestone Bivd.
Suite 67, Downey, CA 90241.

CABLE TV

TV NOTCH FILTERS. BROCHURE $1.00 MICR(
THinc., BOX 63/6025, MARGATE, F
33063.(305) 752-9202.

TEST AIDS for testing units in FULL SERVIVI
mode. Starcom VII, $40.00; Starcom VI, $30.0C
Starcom DPBB, $50.00; Pioneer, $75.00; Tocon
VIP 5503/5507, $25.00; S.A. call; Zenith, $25.0(
N.E. ENGINEERING (617) 770-3830.

TOCOM CABLE CONVERTERS Model 55044
B. Clean condition, but sold as is with no remote
Discounted to ONLY $24.95 each. CALL 1 (80C
TED-HEXS.




HSC Electronics...

HOT SUMMER DEALS!!

~

HSC#?S 123

Back by popular demand!

it doesn take us long o sell out of these popular
rechargeable batteries when we get a baich in, so stock
up nowl These Yuasa NP7-12 rechargeable lead-acd
batteries are rated at 12VDC, 7 amp/hours. New,'91date
codes. 2.5" x 4" x 6° with solderless quick-connect tabs.
81’4.95&&.

..Not that you'd recelve many sateliite signals (n your
”ygi.r.mm Is that smail E“‘I s

Measures
only 4.5" overall with 1.5" squareface, Nelu
of 1.2d8, Gain of

B, rud¥ 1o attach to .75" x
rwm downlinks, We dcm

fPacker-s:zed K u-Band LNB...

1]

Overstock Specials! Buy Bulk, Save $$|
Esh .I.I.ILI! m mm

Descriction MG
23 Mz Crysal Oscillator, 4-pin DIP 9539

FE ]
INALDY Transister NPH BATO-92 1290 1 1? l! m
IRFE12 Feis-E%ect Tranmismar 11204 125 1.00 ] TS
MCR108-5 SCR 400V 44 o] - E ] b, ] 50
INS243 Zener Dicce 13V S00mW 1368 M At - o7
1K 10 W Rasister TI4 - } » 8[| 15
73 Crm S Wast Raseor Sl = 20 .l 15
1K DIP Resistor, 16 pan 15 slament 145§ 5 A0 ;] a8
100 SIP Resintor, 5 oin 7 slement 554 A9 a7 15 8]
S pin DN Socket, Cadle Maure 11642 125 100 . 50
AC Line Cosd, 183 SJIT & Grey 11988 235 150 E ™
AC Line Fiter, § Amp w IEC Recept. 7T15 45 3.00 200 129
Banary Hoicer for 4 ALy, wire lsace 12708 Py} n 50 40
DI Relay, 35-105CC, 12 mAcent. 11570 249 200 15 100

Electronic Kits..Fun & Educational!

AB-L WMMMWHNMMMIW
many other FAA services,
vmummmodwwmmmnl 136 Mz, booming speakar suda, effective AGC
and squeich. S34.95 Case K Knob MR 51298

EM10  EMSTERED TRAMSMITTER Thats righe, we sak! STERED! Just connect 2 cassents
deck, CO Player of mixing panel to the F-10's ine-level inputs. find a clear frequency, and you
are ON THE AIR weh 2 school. home, camp of neighborhood FiM staion, opariting per revised
rccmum-u Uss T Duit-4n whip of your own artenna. Easy Ataemidy g
hephd FCC niess mformazon. Tunes 88-108 ML very stace AF

Stat:c Charge Alarm

Thess units are 1o be used at work stations whese static charges are a
m&mﬂlﬁﬁmw: They procuce a 1one whenaver

o
mwwmmunmmmmmmm
PC-Bond powst swich. 32955 Case b Wnch KR 31288

au.u W s St “basc” 2-hlater racie wen 3 BIG

for 144 - 148 Me
um‘. Y B ‘—: s you can nwmlm&ﬂ.l—\ﬂ-wwm

inther

area, aliowing you to take prev

HSC#12846

m&wrummw
S |55 own SVDC 300mA acaptor, or will run off intemnal 9V battery (not
incuded). Prevent those shocking deveicoments!

$4. 95_

sany PA-T ), clear

correcnors, 3oepe ICOM of sqaveent icewes mhan. Build Tocsy. a0 you're o0 T ar on
e frequences of png choce Lnte i Tt 3 good and tasic
qmuummnmeMMuwm Nearwty
upgraded for 1962 fom e relatie and FTR-1461 314555 Case & Knob KR 32458

S P i —UUE S PRk S T

-y

|\ Many, many other kits available! Send SASE for complete list! )
L e e T T = sl '“‘B’qﬁﬁ

~

Perestroika Fa!!out...Soviet Science Collector's h‘em'

History on the marchi Empires

the new world orded W book advantage unwwumu uhnhywm m-lnu

erumbling! Eager you
that also repressnt great value., nm:m«us«mmmu mmmmum
i b lonsan {fx, m}wm.mﬂx 10, 18x). Th

Wo would p y call them ' " ,A ¥

are not toys. They are via mirrad)

& largn sachet of

78 surprisingly good, ghven e siones we've heard of Soviet 200r woes  Tha base and hinged armatiz® are handusme painted cast aluminum, wnwmwum.n
mmwmm-ummmmmhm ammnmmﬁm Thess unts are new, Iberaly Greased (1), packed weh

i d, and ted with stnng! The six-page manual is in tair Engllsh, and P

mmmum Ymedluapmdhnly of just & decent, INXpEnSive MICToNCOne, mlyllnhs: Hurry, mw

bar d with saveral dates (1688)a <

HSC #13065

S dTie s el

R Ll e R T L SR SESE

~
‘I"bm hmu loft is 3 MITSUAM

Teeny Tiny Tuner Modules

T IR TR E T

el v S

CATVE-ACSSF 83 Crarnai |3
of aturer - m‘-v-[d?!ﬂ-m
547 250z

wwummnumm
.tzd&mmwlmm
- Maasures 375X TS". Useful for Amatecr TV? Hama?
HSC #13120 $§14.95
- Hars i3 2 Mtle mocule (A1 you won'? Bnd anywhans sisel l‘mm(em
1° 2 1.75 x 57 PC mount packags is 4 varacer funed FIJ tunec!
b,fm[ﬂu’llﬂtlmhmmhmmwm
a1 right. Uses 8 - 12VDC, tunes from 88.3 to 108,1 Mz frem 7S ohm |
MmmmTauime\mmmw =

Inchuded. Body

wnmm We provide 2 schematic of 3 suggested |
showing pinout of this module With related tuning circul. g
HSC #13101

$4.95 ea. or wfsss.ss =]

( Bradcast FM Antennas

A. Winegard SR-8108 Yagh-typs FMVI{F A
p0eeT attic or drop-ceilin
mmmmmwmkm me
slament is §7. R was mtended for the data receivers Bt rgrt
In fringe reception ammas, but will of course work fine for FM
mmﬂw“ uwln VHATY

g y and
HSC l1'3086 $§19.95

Pl sterscs, VHF TV's, of the units at rightt

HSC #13087

b used in place of D" above

HSC # 13088

g

B Dipoin ntenna (not showsy. Typeca! 300-0Mm 3080 Flk-fype CDoW 228 weth bl
In batn for TS-otm coax, plus 3 slx oot Sodx cabis it Foornectory. Wos redt wih

$1.95ea. or 10/515.00

€. FM "Rubber Ducky™ Antenna ..15" long with pivol joint on
mourting box, TS-chen coax cable (§ tocf) weh "~ canrsctor. Could

$4.95

Ratad Srorms”
3500 Ryder St., Santa Clara, CA 95051

4837 Amber Ln., Sacramento, CA 95841
5819 Redwood Dr., Cotati, CA 84931

Electronic
Supply

Toll Free (Orders Only) 1-800-4 HALTED (1-800-442-5833)
(408) 7321573

(916) 338-2545
(707)782-2277

=

8 Macrntosh Serial Cable Set

FM Computer Network Gear...
J:_mlgul-mmvﬂ_.wwﬂlfhhvﬁﬂw vuhn_l__un
FM & sty Puracs At coa

dnud!-mﬁ_-;'mwmﬂ
M—Md-mmu—um rar
of smeting 12 do wih Dem_Nots: “mmnm -uym-ma
3 o Sl

Wmum-uammucvagnm i
wih dipcie antenna (see “B" at lef) and two cigkettes, cre |
markad “Send” and one marked "Receive”, This was intended |
humummmwm fersanding |
and el data any nhmyl |
A hacher's b \ﬂn panding on revisian) NVERAM's, |
MAX231, NBCBOD, Wﬁum RFle.m..l

HSC #13084 $24.95 /]
B. w#w‘numnm&wmwm.p ™s [
‘ wts partof el FIN' systam, and you wers supposed io be sbie

13 receive E-mad, unattended via Pl Subcarmer with fust tis
box, an antenna (inchuded) and 3 printer! Or | could be hooked
4 12 2 computer via paralisl port. Box has numernic keypad on
B0, plua connecion on back for power, prirter, compater and
aterra f nRACM), . wt, [N
dipole AMenna ANd Dower SUDDN.

HSC #13085 $24.95
C. Sateliite Deca Receiver ST-189. by indesys. Ectemaly |
ruvmmm“mn-ﬂm
we dorl have Mh“ml.&-ﬂm
Power Supply provided. Many A naxde, =
z&m#wmmmmm =

“HSC#13100 524, 5

Threa piece set of Mac accessory cables consists of one RJ11 1o DBSS cable, | |
one RJ11 to Mini-DIN 8M cable, and one DBSM to DB25F adaptor. Both cables | !
are six feet long and have noise suppressor chokes, and all ilems are an
atiractive off-white color. Large quantity purchase means a spedial low price! |}
HSC#13048 $4.95 95

ﬂd-.n'
mmmwunamr-ugm hﬂnum ummmouumc&
ﬂ-u-upumm urunamv-’n mmmmmmm

hlwﬁhvlm n—-uuummmum ucmm Fyou
about your semer pisase ool Customer Service o (458) TI2-1854 wm-wm

CIRCLE 244 ON FREE INFORMATION CARD
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Connect Muscle Wires* to a buﬂerr or other power

source and watch them contract in up fo five
percent! Remove power, and they relax and are
ready for millions more cycles.

(reate direct linear odion without heavy gears,
coils, or motors. Use Muscle Wires in robots, models,
planes, railroads — anywhere you need small, sirong

all-electric motion. mw
What Are Muscle Wires?

Muscle Wires are highly processed strands 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.

How strong are Muscle Wires?

The force a wire pulls with varies with size,
from 35 10 330 grams. For more strength, use
several wires in parallel.

How fast can Muscle Wires activate?

They contract as fast as they are heated - as
quickly as 1/1000 of a second. To relax; the
wire must cool again. Rates of many cycles per
second are possible with active cooling.

Hexinol Muscde Wire Specifications

Wire Diometer 50 um 100 pm 150 pm
Resistance 510 2/m 150 Q2/m 50 Q/m

Contract Force - 35 grams 150 groms 330 groms

Typicol Corrent 50mA  180mA 400 mA

How much power do Muscle Wires need?

Power varies with wire diameter, length, and
surrounding ‘conditions. At room temperature
typical currents range from 50 to 400 mA.
Power levels can be higher, but once the wire
has fully shortened, power should be reduced
to prevent overheating,

What are the advantages of Muscle 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 DC activation, long
life and direct linear action,

All these topics plus 14 great projects are
covered in detail in our book. Order Today!

Get our new 96 page Book and Musde Wire
Somple Kit. It has 20 cm of 50 um, ond 40 cm each
of 100 and 150 pmdiometer Musde Wires (1 meter
total), plus crimps & instructions — everything you
need fo get maving today!

[ Ask for our FREE Muscle Wires Technical Brochure
Orders & Brochures - TOLL FREE 24 Hours Book and

800-374-5764
VISA MasterCard

2476 Verna Court - Fl
San Leandro, CA 94577
Questions; 510-351-5930
Fax: 510-351-6955
Internet: mondo@holonat.net

| International Orders Welcome! First Closs P&H: $9.00

Plus §4.0¢ P
" &
CA orders odd ':x

Electronics Now, September 1992

DESCRAMBLING, NEW secret manual. Build
r own descramblers for cable and subscri
ion TV. Instructions, schematics for SSAVI, gated
sync, Sinewave, (HBO, Cinemax, Showlime,
HF, Adult) $12.95, $2.00 postage.
%B%IEETRONICS. Box 30502R, Bethesda, iJID

“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 late! $19.95 plus
$3.00 S&H, ELECTROMAN, PO Box 24474, New
Orleans, LA 70184,

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
ST. Buying inventory.

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.

IT'S HERE at last — the new Zenith super chip!
This one works or ?u gel your money back. It's
the all new ZZ chip. to install, even idiots can
work t}r]ym this nlﬁ'p!a Call lqrsgéi%s; on one, or a

uantity — you' surpri inexpensive

ZZ can be. (305) 425-4378.

TOCOM 5503 “Turn on” module. Watch all chan-
nels. Complete simple instructions, schematic.

$25.00 ea, Two for $39.00. Mike, Box 743,
Oldsmar FL 34677.

MISCELLANEOUS
ELECTRONICS WANTED
SURPLUS PHOTOFACTS WANTED. Many num-

bers, all guaniities. Loeb, 414 Chestnut Lane,
East Me , NY 11554. (516) 481-4380,

SATELLITE EQUIPMENT

VIDEOCIPHER I, descrambling manual. Sche-
matics, video, and audio. lains DES, Eﬁnm.
CloneMaster, 3Musketeer, Pay-per-view (HBO,
Cinemax, Showtime, Adult, etc) $16.95, $2.00
pcstgge. 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.

REPAIRS-SERVICES

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.

VCO'S & Synthesizers: 1-2GHZ and 2-3GH
VCO's and synthesizers, 10dbm output, excaeller
phase noise. VCO's $250.00, synthesizer
$550.00. Higher frequency versions available |
20000MHZ, Orders only Topmark (312) 262-316:

BUSINESS OPPORTUNITIES

EASY WORK! Excellent pay! Assemble produc
athome. Call toll free 1 (800) 467-5566 ext. 1106€

EARN GREAT $$$ WITH YOUR COMPUTEF
Work at home! PROVEN SUCCESS! Send $1.0
for details to: Owen, 5900 Yorkwood Rd., Balto
MD 21239.

AGREAT ideais aterrible thing to waste! Receiv
income for your ideas with minimum outiay. Lear
about Sharefare, $1.00, SASE, Nicknap, Suit
287, CN 1907, Wall, NJ 07719.

EDUCATION

GET YOUR “FCC Commercial General Rad
otelephone License.” Electronics home stud
Fast, inexpensive! Free details. Command Pr
ductions, D-225, Box 2824, San Francisco, C
94126-2824.

TELEPHONE HOME study course. Profession:
certification. Association of Certified Telephon
Techgicians. Route 3, Box 98, Ellington, M

SHARPEN YOUR electronic skills with the Bas:
Electronic Simulations and Problems compute
program for the PC-MSDOS. Perfect to help yo
prepare for your CET test. Satisfaction g:xara:
teed. $29.95 plus $3.00 S&H. EES-REBEO(1, PO
1381, Lubbock, TX 78408.

PUBLICATIONS

HIGH VACUUM technique, physical electronic:

and related topics for the serious amateur exper

menter. Subscribe to the Bell Jar, a new quarter

journal, SASE for further information or $15.00 pe

mar (US addresses) payable to Steve Hansen, 3
ndsor Drive, Amherst, NH 03031.

COMPONENTS

BATTERIES GALORE for all your electronic proj
ects and household needs, Free catalog. PO Bo
9932, Maplewood, MN 55109. Or phone 1 (80C
657-5929.

ELECTRONIC SURPLUS catalog. Send SASE &
Electrical and Metal Recovery, 4578 Cole Rd
Syracuse, NY 13215.

STAINLESS STEEL screws, nuts, washers. As
sorted kits. Free catalog. Rusty Bolt, Box 708S
North Attieboro, MA 02761.

LEARN TO repair copiers! Order: Copler 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.

TEST EQUIPMENT

INTRODUCING: PROBE ANALYZER, 100 mil-
lion sample per second, 84K 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.

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, amplifiers,
$100.00 +. Topmark (312) 262-3162.

DISTORTION ANALYZER in Radio-Electronics
12-91 articie measures 0.005% THD. 90db notch
at 1kHz. Built-in calibrator. Uses your DVM for
measurement. Only nine ICs, Silkscreened front
anel and finished printed circuit board: $28.00.
PNSTHUMEX. Box 490, Blue Bell, PA 19422,

g
2
@

SOLDERLESS BREADBOARDS 840 tie point

with versatile magnetic mounting system $6.5

add $2,00 S&H. Ma?ne!ic mounted digital mod

ules in wired and kit form from $4.00. Send $1.0¢

:iréist, Omegatronics, PO Box 911, Bloomingdale
0108.

COMPUTER SOFTWARE

COMMODORE 64 Ham programs, 8 disk sides

over 200 amateur programs $16.95. 29 cen

stamp gets unusual software catalog of utilities

g%rnas' and British disks. Home-Spun Software
x 1064-R, Estero, FL 33928.

VIRUSFREE SHAREWARE; 29 MEGABYTES
$29.00, add $29.00/29MB increment up to 58(
MEGABYTES. Include $3.00 shipping pe
100MB: 1 (800) 876-B496, Visa-MC, SHARE
NET, POB 12388, Oklahoma City, OK 73157.

50-MEGABYTES programming SRC/utilities. C
ASM/PAS/Basic $50.00, $3.00 shipping: 24h
order/info/fax: 1 (B00) B876-8486, Visa-MC
%%?E-HE‘R POB 12368, Oklahoma City, OF

SHAREWARE! THOUSANDS OF IBM PRO
GRAMS. S_S.OO S&H for 2 disks full plus cal
disk. American Software, PO Box 509, Suite M
Roseville, Ml 48066-0509.




NOW

YOU can afford
HOME AUTOMATION!

INTROL-PC provides futuristic:
+ BURGLARY PROTECTION
*+ ENERGY MANAGEMENT
+ FIRE PROTECTION for

EMERGENCY/MEDICAL FREE INFO!
APPLIANCE CONTROL
and much more for your homel
Amazing NEW device you can build in one evening!
Construct for less than $150.00. Easy toolless installa-
tion! Does more than sysiems costing thousands! Uses
IBM-PC or compatible. Comes with POWERFUL yet
easy-lo-use software that is unlike any other. Save money cn energy;
feel secure from theft, in-home assaults and fire. Enjoy the conve-
nience of having a SMART HOME that knows how to manage your
lights, appliances, sprinklers, heating/air conditioning and more. AMAZ-
INGLY simple and fun to build and install -wireless convenienca too!
Uses common parts.
PLANS and POWERFUL SOFTWARE

ONLY §19.95

NEW

SCHEMATIC and PCB C.A.D
Onwy

HoopsWare

Send Check or M.O. to: POB 3079 Dept. IPC
Sparks, NV §9432-3079

or call 702-322-6875

BRITISH

DESIGN

AWARD

Includes

* CGA,EGA & VGA
compatible.

* Design large multi la
boards. 1=

* One level down menu

and quick keys for fast HIO

layout. UTOMATION
* Dot matrix, laser, plotter,

Gerber & N.C. drill output 73‘;%&’&%5%‘;!%64%;18AD
* 6 Month Free update (614) 592 1810

Free Demo

Visa 8 MasterCard Accepied

Tunable Notch Filters and Telephone Recording Equipment

YO Assembled and Tested Fillers
ﬂgm;nalggm

. . as low as $16 each
* Beeping and Buzzing in quartities of 10 or mere
« Severe Interference .

Kit Filters
. i as low as $8 each

ficro Thinc. n quetitios of 21 or more
0. Box 63-6025
Aargate, F1 33063 Brochure $1 (305)-752-9202
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TECHNICAL SCHOOL CLOSED!

Seliing hundreds of HEATH Co. 1est and training equipment at up t0 T0% off their catalog prices.
Use Heath catalog for description. Condition: new to slightly used, many without manuals. All
professionally wired & tested, o in kit form i noted. First come, first served. Check or major
credit cards. Sorry, no COD or open accounts. Add $4.50 Mailing & Handiing, any quanity.
PHIOS  Dnot 1 Hoomao e s
SM2320  35Digit DMM, Assmb. wiCase
Siae  GampOnAmnew
4226(equal) Dual Trace 25 MMz Osalloscope
2" Project Speaker

Experimenters Dolight, 8 chm, .1 Watl
2" Spk 3 for2.00 10 for 4.85

o Technology 24.50
ronlibpasa. s
; muluolmzcnscmpg. 855

T

|osABs4 DX Aut Satelite Receiver

. |F.850-1450 MHz 48500
HP-15C"  H-P Scientihic Calcutator & 350 pg. Book 43.50
HP-15CBX Ownars Handbook 455
RS232-V24 Datacom NW Breakout Box, RS232

24§00 -0 14 LED Test Saf E)
700-T  T-1 Sient 700 Data Torminal wiAcoust. 29.50
DE2525-2V RSZ32 AB Sw. Box, Matal 14
CA3825-2V Centronic AB Sw, Box, Metal 18.
Iaj.roso 500 Insul, Lug Asst, AWG12-22 wicase
a h

Dehuxs Ratchst Closs Lug Crimp Tool 11
Bt S Barana P
BCT0 BNC
BC30

la Assemblias
1 Test Cig
BNC/ Niﬁl?:an
4.45 10@3.95
IaNc Plu%.luunhllu
BC30 NC | Banana
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nologies, PO Box FIE. Spring Hill, FL 34606.
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To Get The Current Rate,
You Have To Push The 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 1 800 4 US BOND. The rates are adjusted
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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.
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three 5000-ohm resistors in se-
ries between the supply voltage
and ground so that one-third of
the supply voltage is developed
across each resistor. The inter-
nal flip-flop circuit provides a
definite "on" or "off” response.
Its timing intervals are indepen-
dent of the supply voltage.

The 555 has two basic operat-
ing modes: monostable (one-
shot—a single pulse is emitted),
and astable (a stream of output
pulses is generated). In the
monostable mode when func-
tioning as timers, time is pre-
cisely 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 voltage 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, low-power
lamps, and high-impedance
speakers.

The 555 is packaged in plas-

tic and metal DIPs and 8-pin
metal cans for operation in the
commercial temperature range
of 0 °C to +70°C. Some plastic
DIPs can operate in the —40°C to
+85°C extended 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 sources include Exar,
Goldstar, Raytheon, Samsung,
SGS-Thomson, and Sharp Elec-
tronics. CMOS versions of the
555, such as Texas Instruments’
TLC555 are also available. In
addition to their low power con-
sumption compared to stan-
dard 555, their outputs are
compatible with CMOS as well
as TTL.

Table 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

TABLE 1—ELECTRICAL CHARACTERISTICS

Characteristics Symbol| Min. | Typ. | Max. | Unit
DC Supply Voltage Vee 45 — 16 Vv
DC Supply Current (V+ =5V) lee — 3 6 mA
(V+=5V) — 10 15 mA
Power Dissipation — — 600 mwW
Threshold Voltage Vin -_ % o= v
Trigger Voltage (V + =5V) T e 1.67 - \'
(V+=15V) — 5 — Vv
Reset Voltage Va 0.4 0.7 1.0 |-V
Reset Current Ia _ 0.1 - mA
Timing Error (Monostable) - 1 — %
Frequency Drift with
Temperature — 50 — |ppmsC
Drift with Supply Voltage — 0.1 —_ %N
Output Rise Time t = 100 = ns
Qutput Fall Time " — 100 = ns

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 ICs threshold 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 {lip-flops 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
R in series with the DC supply
voltage. Under that condition,
Q6 is saturated, shorting exter-
nal timing capacitor Cg, 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 C,,. The capacitor
charges through the external
resistor Ry until the voltage
across Cy, 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 C,. At the same time,
ouTpPUT 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) depends on the values of R
and C. The formula for this is:
tp (time delay) = 1.1 (value of R
X value of C)

Simply stated, time delay is
directly proportional to the
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DISCHARGE

FIG. 2—REPRESENTATIVE CIRCUIT SCHEMATIC FOR A 555 timer with external re-

sistive and capacitive components.
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FIG. 3—COMBINATIONS OF RESISTANCE AND CAPACITANCE yield a range of time
delays. The trigger pulse width must be less than the timing period.

productof Rand C. Figure 3 isa
plot of time delay vs. resistance
and capacitance based upon
the time-delay formula where t,
is in milliseconds, R is in thou-
sands of ohms, and C is in mi-
crofarads. Figure 3 gives a

family of time delay curves with
variations in Ry and C,. Delays
from 10 microseconds to 100
seconds can be obtained by se-
lecting suitable values of low-
leakage capacitors from 0.001
pF to 100 pF and resistors from
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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 o0s-
cilloscope. The sequence of
events in Fig. 4-b is initiated by
grounding TRIGGER pin 2 with
momentary sTarT switch S1.
The CoONTROL VOLTAGE pin 5 is
decoupled by C2, and the out-
put state can be determined by
observing whether LEDI is il-
luminated or not. A square out-
put pulse (whose fixed-period is
determined by R1 and C1) ap-
pears at outruT pin 3, while an
exponential sawtooth (with the
same period as the square wave)
appears at DISCHARGE pin 7.

The fixed-period output of the
circuit in Fig. 4 can vary from
1.1 to 120 seconds by making
the changes shown in Fig. 5.
Resistor Rl is replaced with a
10K fixed resistor and 1-
megohm potentiometer R5 in
series, as shown. A reset feature
can be added by installing
RESET switch S2, permitting
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FIG. 5—VARIABLE-PERIOD TIMER CIRCUIT with reset capability produces time de-
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FIG. 7— TIMER WITH A RELAY OUTPUT provides time delays of 1.1 1o 120 seconds.

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 RY1 is
normally off, but it gocs on only
when ourput pin 3 goes hlg,h
during the timing interval; in
Fig. 6-b, RY1 is normally on, but
it turns off during the timing
interval. Diode D1 in both cir-
cuits protects the 555 against
inductive-switching damage.
The contacts of relay RY1 can
control external circuits.

Figure 7 shows how a relay
and a 555 can form a simple 1.1-
to 120-second timer 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 Cl1
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 S1,
which are both normally open
(N.O.) keep the circuit off so
there is no current drain. The
timing cycle is started by press-
ing momentary pushbutton
switch S1, which connects
power to the 555. At the instant
of S1 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, RY1
is energized. The contacts in
parallel with S1 close and keep
the 555 powered even when S2
is released. At the end of the
timing cycle RY1 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 R1 and
potentiometer R5, and either C1
or C2, which are switch-se-
lected by S3-a. Note, however,

MON S21UoN23[T ‘2661 Jequiejdes

o
(L]



Electronics Now, September 1992

[=1]
(=]

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 precise period of
10 seconds. Next, set 3 to posi-
tion 2, push starT switch Sl1,
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 100-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-volt battery to
the 555 and headlights switch
Sl. 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 a

+12V S1NO
ol
.= AT
R6 < RS L
> < R2 < R3
- Bl [j
10 SEC b
MAX) Rl & R4 4—
>
3 wx3 |8 |4 1K 1
6 2 AR A .
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R 1 |
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MAX) Ogap 12v
i |-I S2Ng 1N4001 & j:»sun
G2
0.1uF
10le 1UO|.|F T
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FIG. 8—PRECISION (COMPENSATED) TIMER with a relay output has two ranges: 0.9

to 10 seconds and 9 to 100 seconds.
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FIG. 9—HEADLIGHT TURNOFF CONTROL with automatic delay for automobiles.
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FIG. 10—HEADLIGHT/SPOTLIGHT TURNOFF CONTROL for automobiles is manually

actuated.

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

after S2 is turned off, keeping
the positive battery supply con-
nected to S1 during this period.
That keeps the headlights on if
Sl is in its on position. At the
end of that 50-second time de-
lay, RY1 de-energizes, its con-
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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.
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FIG. 13—MODIFIED ADD-ON PULSE GENERATOR can be triggered by any kind of

input waveform including sine waves.

tacts open, and battery supply
is disconnected from the 555
and Sl1.

The circuit in Fig. 9 is com-
patible with modern practice for
powering the headlights switch
S1 with ignition switch S2 so
that headlights work only when
the ignition switch is on. How-

ever, the circuit shown in Fig. 10
is applicable to older vehicles
whose headlights or spotlight
are independent of the ignition
switch. The circuit illustrates a
manual delayed turn-off light
control.

That circuit works if the vehi-
cle is parked with its lights off.

They will be turned on for a pre-
set 50-second period as soon as
momentary pushbutton START
switch Sl is pressed. When the
delay period times out, the
lights will be turned off again
automatically.

The Fig. 10 circuit includes
relay RY1 with two sets of nor-
mally-open contacts. The tim-
ing sequence is started with the
momentary closure of pushbut-
ton switch S1. Normally, both S1
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 Sl is momentarily
closed, RYISs coil is energized.
That action closes its first set of
contacts, applying power to the
cars 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. outpur 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 S1), 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 RY1. Then both sets of
relay contacts open, discon-
necting power from the 555 and
the lights.

Automatic porch light

Figure 11 is 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§1, which can be a
microswitch triggered by a por-
ch gate. It might 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
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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
S1 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 S1 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
S1 under those conditions.

However, the photocell’s resis-
tance value increases at night or

under reduced visibility, caus-
ing alow voltage to appear at the
R4-R5 junction. Under that
condition, closing S1 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 “dark”
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

so far. the 555 functions as a
monostable (one-shot) pulse
generator. Suitable trigger sig-
nals are fed to TRIGGER pin 2 and
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 toan “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-

TABLE 2—CAPACITOR VALUES
FOR PULSE-WIDTHS

Capacitors C3 Pulse Width Range
(Microfarads) (Time in Seconds)

10.0 90 ms-1.2
1.0 9ms-120 ms
0.1 900 ps - 12 ms
0.01 90 pus -1.2ms
0.001 9us -120 ps

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
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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
CONTROL 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

waves. Here the first 555 (IC1) is
configured as a Schmitt trigger
to convert all input signals into
square-wave output signals.
Those square waves trigger the
second 555 (IC2) 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 IC’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 (IC1) is config-
ured as a Schmitt trigger. The
second 555 (IC2) controls time
delay width, while the third 555
(IC3) determines the output
pulse width.

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
Tp, 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 t, 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 monostable
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 circuit. It
can control lamps or relays in a
pre-programmed time sequence
after pushbutton switch S1 is
pressed to give the START
command. Note that the RESET
pins (pin 4) of all three 555 are
shorted together and positively
biased by R6. Those pins can be
shorted to ground with st
switch S2. When power is ap-
plied, S1 should be closed, en-
suring that none of the 555% in
the circuit are falsely triggered.

Figure 14-b shows the wave-
forms from the output pins of
all three 555% (IC1 to IC3). The
time delay ty, is determined by
the values of C1 and R2, t,, is
determined by the value of C4
and R4 and t,, 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 (IC3). This loop feeds a sig-
nal back from the ourpur 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
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Set up a versatile sloping-vee antenna for

your shortwave receiver of ham rig
to improve your transmission

and reception at low

cost.

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 achiewe
moderate and occasionally even
high gain over a frequency span
of 5 to 1, 10 to 1, 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

@@

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. 1, 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-
texr V.

This article presents a sys-
tematic design procedure that
takes into account the unique
characteristics of this antenna.
A typical design for an HF/VHF
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-

RICHARD A. FORMATO

cation 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
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FIG. 1—A SLOPING-VEE ANTENNA is simple, inexpensive to build and erect, and
provides excellent broadband performance from HF well into VHF.

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. 1, the RF
source excites current waves on
the vee’s radiating elements.
The total current consists of
two components: an 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

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 Z,. Because
Z 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
bean 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-
ferent 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 sensitivity (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 (0 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 without 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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sion-line matched.

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
® Antennasiting—limited toan
area 100 x 100 feet and a height
25 feet
® Main lobe gain—O0 dBi, mini-
mum value

Step 1—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 required
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

changing refractive index. This
process is equivalent to a spec-
ular reflection from a virtual re-
flection point. The simplest

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-
wave propagation is caused by
reflections from the iono-
spheres layers: D layer (about
50 kilometers high), E layer
(about 120 kilometer high) and
I 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-

VIRTUAL REFLECTION
POINT

FIG. 3—DIAGRAM SHOWING RELATIONS between take-off angle, virtual reflection

point, and signal range.

-

IONOSPHERE
F-LAYER 100 TO 260 MI
E-LAYER 60 TO 70 MI
D-LAYER 35 TO 60 MI
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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-
low an 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-
quirements 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 of 6371 kilometers. A
“%-Earth” correction factor
(Earth radius increased by '4) 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 Kkilo-
meters (2500 miles) at about a
5° take-off angle.

If the path length were 3200
kilometers, the appropriate
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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

20° a land-mass or structural
obstruction ¥ mile away must
be less than 500 feet high if the
ray is to pass without being
blocked. A 500-foot hill ¥ 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 %z 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

le—————RANGE TO OBSTRUCTION, R———»]

FIG. 5—DIAGRAM SHOWING MINIMUM TAKE-OFF angle to avoid a nearby signal-
blocking obstruction.



hill or structure. The maximum
height of that obstruction can
be only about 200 feet if the an-
tenna is to be located % mile
away. This requirement might
easily be exceeded in hilly ter-
rain or near tall buildings.

Step 2—The apex angle

Figures 6 and 7 plot the op-
timum vee apex angle in degrees
as it changes with frequency
and antenna element (radiator)
length. The apex angle is inver-
sely related to both frequency
and element length. Thus,
short elements at low frequen-
cies must have wide apex angles
while long elements at high fre-
quencis can have small angles.
The curves in Fig. 6 are for fre-
quencies of 10, 30, and 50 MHz
with respect to element lengths
in meters, 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
good performance at all fre-
quencies over the stated 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
54°. It can also be seen that a
good compromise for apex angle
with a 20-meter element over
the 15- to 50-MHz band can be
reached by finding the apex an-
gle for 30 MHz —69°. That angle
will now become the trial value,
and it will be retained unless the
gain 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 design apex an-
gle. Figure 8 is a plot of input

resistance in ohms (R ) 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
this 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 R,
over the 15- to 50-MHz band.
The value of R, is needed to
specify the vee input balun. Be-
cause the vee is a balanced radi-
ating system, feeding it with an

unbalanced coaxial cable re-
quires a balun (a balanced to
unbalanced transformer).
Matching a 50-ohm transmitter
to 690 ohms requires a 14:1 bal-
un, which can be made by wind-
ing magnet wire on a ferrite core
or purchasing the component
complete.

A value for R, is also needed
in the specification of each ter-
minating resistor. Those values
are R, /2 (345 ohms for the de-
sign example). Select the stan-
dard value closest to 345 ohms.
That value is not critical be-
cause R,, changes with fre-
quency.

The tentative geometry for the
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FIG. 6—OPTIMUM APEX ANGLE for sloping-vee antenna: plot of optimum angle vs.
element length at three different frequencies.
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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 trigomometry 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.

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 with 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.

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

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 Y& 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

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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(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 O 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-
ondary 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 dBinear 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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However, the 40- and 60-meter
antenna elements show more
scalloping and even higher side-
lobe gains.

An assessment of the pat-
terns supports the conclusion
that a vee antenna with 20-
meter elements fed at a 6-meter
height with a 69° apex and
ground-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 ground degrades per-
formance significantly.

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

SECONDARY  SECONDARY

PRIMARY PRIMARY
T0 T0 50-OHM
TRANSMITTER DUMMY LOAD
2 TURNS 2 TURNS

75TURNS 7.5 TURNS
BALUN 1 BALUN 2

FIG. 13—BACK-TO-BACK INSERTION
LOSS TEST of baluns for sloping-vee an-
tenna.

113 i ! l

10:1
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741
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FIG. 14—PLOT OF VSWR VS. FREQUENCY for sloping-vee antenna with charac-

teristics shown.

SOURCES OF MATERIALS
The following companies are
sources for materials and com-
puter software for this project:
e Toroidal ferrite cores (Part No.

FT240-43)—Radio Kit, Inc., P.O.
Box 973, Pelham, NH 03076, (603)
635-2235

e Film power resistors—Power
Film Systems, Inc., Yellville, AR
72687, (501) 449-4091

e Antenna design software—
Phadean En?lneerlng Co., Inc.,
P.0. Box 611, Shrewsbury, MA
01545, (508) 869-6077

e Phosphor-bronze wire—Astro
Industries, Inc., Dayton, OH
43432, (800) 543-5810

e Fiberglass tubing—J. T. Ryer-
son Corg P. O. Box 1111, Bosyoer:,
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 and 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 log,, (output power/
input power). The measured in-
sertion loss of the balun in this
this vee was a low 1.5 dB.

The 6-meter antenna mast
was a single 20-foot section of
round 2-inch diameter Extren
500 fiberglass tubing with Y-
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
fiberglass tubing for the mast is
not readily available or it costs
more than you want to spend
(about S4 per foot), other suit-
able insulating materials such
as thick-wall polyvinyl chloride
(PVC) tubing is a good sub-
stitute.

Other less expensive mast al-
ternatives include wood beams
or even living trees.

The antenna radiating ele-
ments were 62-foot lengths of
uninsulated 7 x 19 stranded
phosphor-bronze wire with a di-
ameter of %-inch. Stranded

continued on page 100



Receive amateur TV signals on a standard TV
with our low-noise downconverter:

Downconverter

WILLIAM SHEETS and RUDOLF F. GRAF

YOU CAN RECEIVE AMATEUR TV SIG-
nals on a standard TV receiver
with our inexpensive ATV
downconverter. The downcon-
verter converts the 420-450
MHz ATV band, which is several
channels below the lower limit
of the UHF band, to channel 3 or
4 for viewing on virtually any
TV. The downconverter has a
low-noise preamplifier stage
and a double-balanced passive
mixer for good performance and
a wide dynamic range. That is
necessary with todays crowded
UHF bands. The converter
draws about 27 milliamperes
froma 13.2-volt DC source, s0 it
can be used in portable and
mobile applications. An extra IF
Stage gives an overall gain of
about 25 dB.

Circuitry
Figure 1 is a block diagram of
the downconverter. It consists

of three active stages and a pas-
sive diode double-balanced mix-
er. The input signal is first fil-
tered so that only signals
centered around 430 MHz are
fed to Q1, an RF amplifier with a
20-dB gain and a noise figure of
1.5 dB. Q1 is an NEC 25137 gal-
lium-arsenide field-effect tran-
sistor, or GaAsFET. The ampli-
fied signal in the 420450 MHz
range is fed to a double-tuned
bandpass filter. The overall
bandwidth of the RF stage is
about 12 MHz, which is suffi-
cient to cover the most fre-
quently used part of the ATV
band (426—439 MHz) without
retuning, For operation over the
entire 420-450 MHz band, you
may have to repeak the filters to
tune in weak signals.

The amplified signals are
mixed by a diode double-bal-
anced mixer with an oscillator
signal (generated by Q2) that is

nominally 60-70 MHz lower
than the received frequency. A
2-dB pad is used between the
oscillator and mixer to reduce
interaction. The IF output from
the mixer is fed to a low-pass
filter that cuts off at about 100
MHz. That reduces UHF signal
feedthrough. Amplifier Q3
boosts the IF signal at 60 or 66
MHz (channel 3 or 4) by about
+ 15 dB. The output of Q3 is fed
to the TV receiver being used as
an IF amplifier.

Figure 2 shows the schematic
of the downconverter. The input
signal from J1 is applied to a tap
on L1, the input (antenna) coil.
L1 isnominally a 3-turn coiland
the tap is at % turn so that the
voltage applied from J1 is
stepped up four times. Capaci-
tor C1 tunes L1 to resonance,
and is also connected to gate 1 of
Ql.

Capacitors C3 and C4 provide
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FIG. —DOWNCONVERTER BLOCK DIAGRAM. It consists of three active stages and a

passive diode double-balanced mixer.

EHTEB SCHEMATIC. The input signal from J1 is applied to a tap
on L1. Capacitor C1 tunes L1 to resonance and passes the signal to Q1, an NEC 25137
GaAsFET.

RF bypassing for the source of
Q1, and R1 provides self-bias for
Q1. Gate 2 of Q1 is biased by
network R2, R3 and R4. An ex-
ternal gain-control signal

(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-

nals. A DC voltage of +6 volts
will cause full gain, and -6
volts will cause nearlya —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 provides RF




9 Tori0 4 L

(REMOVE R14)| =
SEE FIG.2
REMOTE

TUNING
VOLTAGE

2-12v

| WEATHER PROOF
ANTENNA BOX

remote-control tuning.

FIG. 3—THE DOWNCONVERTER can be supplied with an external DC voltage for

FIG. 4—PARTS-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 Q1, and
R5 reduces any UHF parasitic
oscillations. The drain of Q1 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 Q1 will
be at +10 to +11 volts DC.

Capacitor C10 couples the
signal from the first tuned cir-
cuit (C5-L2) to the second tuned
circuit (C6-L3). The value of C10
is very small (0.6 pF); it deter-
mines the degree of coupling 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

+12v

test jumper JUl to mixer MI.
The local oscillator (L.O.) signal
from Q2 is also fed to the mixer.

Transistor Q2 is the local os-
cillator, for which R13, D1, C14,
and C16 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,
C11 provides a solid RF ground
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All resistors are Ys-watt, 5%, un-
less otherwise noted.

R1—180 ohms

R2—100,000 ohms

R3, R4—220,000 ohms

R5—10 ohms

R6—220 ohms

R7—68B00 ohms

R8—2200 ohms

R9—330 ohms

R10—10,000 ohms

R11—15 ohms

R12—390 ohms

R13, R15—470 ohms, Ya-watt

R14—10,000 ohms, potentiometer
with shaft

R16—1000 ohms

R17—4700 ohms

R18—470 ohms

Capacitors

Ci, C5, C6, C3—2-10 pF trimmer

C2-C4, C7, C11, C14, C25—470
pF, chip

C8, C20, C26, C27—0.01 p.F, disc

C10—0.6 pF (must be handmade,
see text)

C12—1 pF, NPO disc or chip

C13—38.3 pF, NPO disc or chip

C15—10 pF, 16 volts; electrolytic

C16, C18—39 pF, NPO disc

C17—68 pF, NPO disc

C19—470 pF, disc

COMPONENT SIDE FOIL PATTERN.

for the base of Q2, and R9 pro-
vides emitter bias. Nominal cur-
rent through Q2 is about 5 to 6

PARTS LIST

C21—18 pF, NPO disc

C22—56 pF, NPO disc

C23—10 pF, NPO disc

C24—470 pF, 16 volts, electrolytic

Semiconductors

D1, D4—1N757A Zener diode

D2—MV2103 varactor diode

D3—1N4007 diode

Q1—25137 GaAsFET (NEC)

Q2—MPSH81 NPN transistor

Q3—2N3563 NPN ftransistor

Other components

L1-L3—3 turns of 20 AWG tinned
wire (approx. 0.025 pH, see Fig,

5)

L4—part of PC board etching, see
text

L5—18 pH RF choke

L6, L7—8 turns of 22 AWG enam-
eled wire wound on No. B screw
(approx. 0.095 uH, see Fig. 5)

L8—9'2 turns of 22 AWG enameled
wire wound on No. 8 screw, with
ferrite slug (see Fig. 5)

M1—MCL SBL-1 mixer

J1, J2—F connector

Miscellaneous: PC board, %e-inch
copper-foil tape, coaxial cable,
project case, 12.6-volt DC power
supply, solder, etc.

Note: The following items are
available from North Country

4 INCHES

Radio, P.0. 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
e 2-watt ATV transmitter kit
with a 439.25-MHz crystal (see
Radio-Electronics, June and
July 1989)—S110 + $3.50 S&H
e A 0.5-watt, 9-volt transmitter
kit with a 439.25-MHz crystal—
$112 + $3.50 S&H
e Linear amplifier kit to boost
the output of ATV transmitter to
15 watts (see Radio-Elec-
tronics, August 1992)—$79.50
+ $3.50 S&H
e Crystals for channels 14, 15,
16, 17, or 18 (for test purposes
only)—$7.50 each

New York residents must add
sales tax.

4 INCHES

SOLDER SIDE FOIL PATTERN.

milliamperes. Capacitors C12
and C13 provide a feedback net-
work for Q2.

Components C9 and L4 (a
length of microstrip line etched
on the PC board), together with



C23 and varactor diode D2,
form a circuit that can be tuned
via the bias on D2 over the
range of 350 to 390 MHz, de-
pending on the setting of C9.
Therefore, Q2 will oscillate over
that frequency range, because
positive feedback is provided by
Cl12 and C13, and Q2 acts as a
grounded-base amplifier. Os-
cillator output is taken through
R17 and R12 to mixer M1. The
level at terminal L of the mixer is
about 0.3 volt RMS. Resistor
R1l1 is connected to a tap on L4,
which also provides bias return
for the collector of Q2, because
it is at DC ground.

The output from mixer M1 at
60 to 70 MHz (the difference fre-
quency between received signal
and L.O. frequency) appears at
mixer terminal X. There is
about a 7-dB loss in the mixer.
Coil L5 provides a DC return for
the mixer IF port. A low-pass fil-
ter made up of C16, L6, C17, L7,
and C18 eliminates any remain-
ing UHF signal components ap-
pearing at terminal X. Tran-
sistor Q3 is an IF amplifier
stage, which is biased by R13,
R14, and R15 to a V. of 8 volts
and a collector current of about
8 mA. 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. Transistor Q3
provides about a 15-dB gain;: its
output signal appears at J2.
Power for the downconverter is
supplied through D3, which
protects against reverse volt-
ages, and C24 and C26, which
bypass RF and noise.

Resistor R10 couples DC bias
to D2 supplied from tuning-po-
tentiometer R14. Components
R16, D4, and C25 provide 9-
volts DC for that purpose. If de-
sired, R10 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. If you
are planning on remote-control-
ling the converter, install R14 so
it's easy to move.

TIN ENDS WITH SOLDER
BEFORE INSTALLATION

WIND WIRE IN
|1]1) THREADS usinG
THEM AS GUIDE

TIN ENDS
WITH SOLDER
BEFORE INSTALLATION

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 L1 at ¥ turn from the grounded end. Resistor R5 is soldered 112
turns from the end of L2 that connects to R6, C7,and C8. Coll L3 is tapped at 1 turn from
the grounded end. Coils L6 and L7 are 8 turns each of 22 AWG enamelled wire wound
on a No. 8 screw. Coil L8 is 9% turns of 22 AWG enamelled 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.
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G HOLE

PIECE OF WIRE
WRAP FOIL TAPE

AROUND EDGE AREA OF PC ——> |

BOARD AND SOLDER ALL AROUND.

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.

FILE THIS EDGE TO

PC BOARD

FIG. 8—TO MAKE C10, take a small
square of G-10, 0.062-inch PC board ma-
terial and trim it to a %e-inch square. In-
stall it on the solder side of the board in
the location shown in Fig. 6.

FIG. 9—THE AUTHOR'S PROTOTYPE. The converter should be mounted in a metal

C10 JUST RIGHT

C10 TOO LARGE

FIG. 10—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.

box, weatherproof if outdoor use is intended.

Figure 3 shows how J2 can be
connected to a long coaxial
transmission line that runs to

the ATV receiver station. The ca-
ble is isolated from ground and
can therefore carry a DC volt-

age. The DC voltage is im-
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 L11, 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 18uH RF choke
L10. 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 D6, a
12-volt Zener diode (a 1N759
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 R10,
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.

Construction
The PC board material (G-10,
0.062 inch thick glass epoxy)
and layout must be followed ex-
actly to duplicate the perfor-
mance of the downconverter.
The stray 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
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h, the times, they are a-
changing. We seem to
have a mix of really bad and

really awesome stuff coming down
ately. Let’s start off with some of
the sadder vibes...

Heathkit has recently discon-
tinued production on most of its
electronic kits. It's the end of an era
for sure.

But a funky little outfit called
Musty Manuals is setting out to
stock and make available all of
those older Heath assembly books
and instruction manuals. And lots of
exciting hacker kits are being made
available from such outfits as PAIA,
Old Colony, and Micro Mint. Plus,
of course, through several of the
advertisers in this magazine.

The technical 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-Hill and become a subsidi-
ary. | have been getting plenty of
helpline complaints about several
sources that offer dated and inaccu-
rate titles. Believe it or not, your IRS
is now paying publishers to shred
books, especially old technical pa-
perbacks, through an obscure in-
ventory ruling that has totally
decimated long-term back lists and
older technical titles.

But—an incredibly exciting new
opportunity called Book-on-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-

er’” 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 90-per-
cent author's royalty and rapid CD-
ROM distribution. Much more on
this on GEnie PSAT.

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 capabilities.

Right now is certainly the great-
est time everto 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 with its new ability
to print medium- to high-quality pho-
to halftones. So, | 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
cs
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 any one 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. | strongly feel that higher reso-
lution is not worth losing genuine
Adobe Level Il 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) will end up looking even worse
on the premium machines.

One zero-cost way to increase
your printer’s resolution when you'd
like “camera ready" art for conven-
tional printing: Just work oversize
and then photoreduce. Most of my
Hardware Hacker figures are
printed at 133 percent normal size
and are then reduced here for an
effective resolution of a scant 400
DPI. Yet | feel they look as good as
most of the other technical figures.

An easy way of making a 300-DPI
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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.

printer look betteris 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 LaserWriter
G, Apple calls it FinePrint.

The smoothing is.done by a
custom integrated circuit that inter-

NEW FROM
DON LANCASTER

HARDWARE HACKER STUFF
Hardware Hacker Reprints llor Il 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 vol | or Il 18.50
Lancaster Classics Library 119.50
AppleWriter Cookbook 19.50

POSTSCRIPT STUFF
Ask The Guru Reprints |, Il or Ill
LaserWriter Secrets (lle/Mac/PC)
PostScript Show & Tell
Intro to PostScript VHS Video
PostScript Beginner Stuff

24,50
29,50
39.50
39.50
39.50
16.50
28.50

PostScript Cookbook (Adobe)
PostScript Ref. Manual Il (Adobe)
PostScript Program Design (Adobe) 22.50

Type | Font Format (Adobe)
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

BOOK-ON-DEMAND STUFF
Book-on-demand resource kit 39.50
GEnie PSRT sampler (lle/Mac/PC) 39.50

FREE VOICE HELPLINE VISA/MC

SYNERGETICS
Box 809-RE
Thatcher, AZ B5552
(602) 428-4073

15.50
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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

: O——0 9, W
300 SPJ, 0 degroes 212 SPI, 45 degrees 150 SPI, 0 degrees 134 SPI, 27 degrees
2 grays 3 grays 5 grays B grays
=i -. = T HR ; - ;
SR HOSSER
.-1'.! : E ; it i3 - ;
O 0-+0+ i
106 SPI, 45 degrees 100 SPI, 0 degrees 95 SPI, 18 degrees 83 SP), 33 degrees
9 grays 10 grays 11 grays 14 grays
gy 7 PRI SH@ED }EE i .l =56
0000 FOHORG  [SPOR20
0100 OHOTOR  LefoftzioH
: SEOINIeNES A0
. Foisel

75 SPI, 0 degrees
17 grays 18 grays

e

g

26 grays

53 SPI, 45 degrees 50 SPI, 31 degrees

33 grays 35 grays

71 SPI, 45 degrees 67 SPI, 27 degree

19 grays 21 grays
~ SO~
SO0 oo
Q05 Y20
59 SPI, 56 SPI, 23 degrees
Z 30 grays
Q00
L{ L
I ! I
0 o
50 SPI, 0 degrees 49 SPI, 10 degrees
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FIG. 2—THE AVAILABLE SPOT PATTERNS 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.



wrt. Let’s look further at...

lhe halftone process

There is only one method to print
iomething that is truly gray on the
)age. And that is to use gray ink.
And each different shade of true
jray will need a different gray ink
ind another pass through the print-
ng press. Since this is clearly not
jood, printers have long used a
1alftone process instead.

The halftone process consists of
Jrinting lots of different-sized black
jots very near to each other. The
Jots are carefully spaced to be less
‘han the eye's angular resolution.
nstead of seeing the individual
dots, your eye averages out the
olack dots and the white back-
ground and perceives an average
gray level. The higher the ratio of
white to black, the lighter the gray,
and vice versa. Let’s try it out. Look
at a gray portion of any black and
white photograph or tint box in this
magazine. While it looks gray with
the naked eye, under a magnifying
glass you'll see all the little dots that
make up the halftone. The dots are
all 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-
gle. In color printing, the halftone
screen angles become even more
critical if they are to eliminate objec-
tionable Moire patterns.

r—-—-—-_--_—-_---

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.
Clearly, we have a 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 objectionable)
steps between each possible gray
level.

The gray-level resolution of your
eye depends on context and con-

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

| have found that the PostScript
general-purpose computer lan-
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

r-------------------

NO COMPLICATED ELECTRONICS, NO EXPENSIVE INSTRUMENTS:

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-

tronics. No fancy workshop.
The step-by-step texts and

Name

Home study course shows you how
to make good manev in vcn renalr.

ments. No complicated elec- | _; :

close personal attention from your instructor make learning easy.
Texts, course materials, and tool kit are sent to your
at-—all home. Graduate ready to make up to $50.00 or more
per hour in your own spare-time or full-time business.

4 Send today for your free career
hooklet. Or call 800-223-4542

Address

City

State

The School of VCR ﬂﬂllall‘

2245 Perimeter Park, Dept. VK342 Atlanta, Georgia 30341
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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 physically possible,
PostScript will substitute the near-
est handy one.

Figure 2 shows you the available
denser halftone 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 seventeenth
most putrid PostScript gray avail-
able. While this is often incorrectly
called a 60-DPI screen, its effective
resolution is only 53 dots 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

GREAT MONEY IN
VCR REPAIR

Start your own highly profitable
cash business from your home !

€% Earn up to 51,000 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. Leamn to service and repair the
most popular appliance in America. No
complicated electronics. No expensive
instruments. No fancy workshop

LEARN VCR REPAIR with easy step-by-
step video instruction. Video training
allows you to learn faster with

higher retention.

_JVCR Repair Technician
JComp Repair Technici
] Electronic Security Technician

CALL TOLL FREE: 24 HRS » 7 DAYS
1-800-824-7761, ext. V16
or write to:
SJD VIDEO LEARNING CENTER

4031 Palos Verdes Drive South
Rancho Palos Verdes, CA 80274
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they need “more” resolution. 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 typical
graphics is a 106 DPI, 45-degree
one which gives you absolutely
beautiful grays. Sadly, you'llonly 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-

era-ready art, and the 135-line, 2
degree “india ink wash” gray. Tl
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
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 ¢

50 §37| 39 42°

35 42*

55 27
60 |26

30 33

26

65

70
75 17 18
80

21

19

85

100 |10
105

110

95 11

14

115

120

Screen density in dots per inch

125
130
135
140
145
150 | 5
175

number of gray
levels, including
black and white,
for each region

6

210

300 | 2

S

10 15 20 25 30 35 40 45

Screen angle in degrees

FIG. 3—THE TOP SECRET GRAY MAP for a 300-DP| 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.



old 300 DPI

pixel size \

new 600 DPI

\

(100 DPI, 0 degree halftone cell shown)

FIG. 4—BOTH QMS AND IBM/LEXMARK chose the “brute force” 600-DPI method to
improve their PostScript photo halftones. The original 100-DPI spots allowed 10 gray
levels; the new ones allow 37. There is a 4 x speed and 4 x memory penalty for the
modest (but certainly welcome) improvement.

One-of-sixteen dol size output to laser scanner

T

4-bit D/A converter

L

l

*8* bitmap *4* bitmap

*2" bitmap *1* bitmap

(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.

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 available at 300 DPI. They need

only a few dozen simple keystrokes
for their activation. And our halftone
photo quality, when given any prop-
erlyimage 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-perinch

While watching rent-
al anovlas, }rou will
notice annoying pe-
riodic color darken-
ing, color shift,
unwanted lines
flashing or 1agge_d
edges. This is
caused by the copy
protection jammin:

signals embedde:

in the video tape,
such as Macrovision
copy protection, THE
DIGITAL VIDEO STABI-
UZER: RN COMPLETELY
ELIMINATES ALL COPY
PROTECTIONS AND JAM-
MING SIGNALS AND
BRAINGS YOU CAYSTAL
CLEAR PICTURES.

WARNING
THE DIGITAL VIDEO STA-
BILZER IS INTENDED FOR
PRIVATE HOME USE
ONLY. IT IS NOT IN-
TENDED TO COPY RENT-
AL _MOVIES OR
TAPES THAT MAY CON-
STITUTE COPYRGHT IN-
FRINGEMENT.

DIGITAL VIDEO STABILIZER|
ELIMINATES ALL VIDEO COPYGUARDS

FEATURES

o to use and a
sE:syto install

« State-of-the-ant
Microchip technol-

N o%% automatic

» Compatible to all
s of VCRs and

s

« The best and most
exciting Video Sta-
bilizer in the
market

« Light weight (8
ounu{!i'.) ;nsg sglzm-

xX3.

. @ a standard 9
Volt battery ( last 1-
2 years

“ Fay;I UPS delive
« Air shipping avail-

able

« UNCONDITIONAL
30 day money
back guarantee

« 1 year warranty
(Dealers Welcome)
FREE 20P Catalog

To Order: $59.95 ea +
Visa, M/C, COD Mon-Fri: 9-6 EST

1-800-445-9285
ZENTEK CORP. DEPT. CRE9
3670-12 WEST OCEANSIDE RD. OCEANSIDE, NY 11572
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How You Can Save Money on
Cable Rental Fees :
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§ o ———

CABLE TV
DESCRAMBLERS

local officials o ’

BEST Super Tri-Bi Auta/
Var. cm'm s11995.585  US Cable'll Beat
Jerrold Super Tri-Bi - $109.95.579 Anyone's Price
Scientific Atlants — $109__$79
Piooeer_______ 5100__sp  Advertisedin
Panasonic TZPCIS_ $99.95_57  this Magazine!
Stargate Cooverter—. $95___$69
Digital Video Stabilizer. $59.95..529
Wireless Video Sender..$59.95...549.95

30 Day Money Back Guarantee

FREE 20 page Catalog

Visa, M/C, COD or send money order to:

U.S. Cable TV Inc. Dept. KRE9
4100 N. Powerline Rd., Bldg. F4
Pompano Beach, FL 33073

1-800-772-6244
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BeanFCC
LICENSED

ELECTRONIC TECHNICIAN!

Earnupto
$30 an hour
and more!

No costly school. No commuting to class.
The Original Home-Study course prepares
you for the “FCC Commercial Radio-
telephone License.” Thisvaluablelicenseis
your professional "ticket" to thousands of
exciting jobs in Communications, Radio-
TV, Microwave, Maritime, Radar, Avionics
and more...even start your own business!
You don't need a college degree to qualify,
but you do need an FCC License.

No Need to Quit Your Job or Go To School
This proven course is easy, fast and low
cost! GUARANTEED PAS5—You get your
FCC License or money refunded. Send for
FREE facts now. MAIL COUPON TODAY!

commano PRODUCTIONS
FCC LICENSE TRAINING, Dept. 90

P.O. Box 2824, San Francisco, CA 94126
Please rush FREE details immediately!
NAME

ADDRESS
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ADVANCE YOUR
ELECTRONIC
INTERESTS

WITH A NEW SUBSCRIPTION TO:
THE SPEC-COM JOURNAL!

Getting your FCC Amateur Radio Li-
cense is easier than ever before
ﬁO-CODE requirement - see R.E.
ril 91 issue, pages 27-28). SCj is
an 80-page per issue HAM RADIO
magazine that cavers-ALL the spe
cialized modes. Modes like HAM-TV,
Radioteletype, Satellites, WXFAX
and Computer Data Transmissions.
Current issue - just $3.75 ppd.

Annual Subscriptions (6 issues):
$20 USA $25 Canada/Mexico
$30 Foreign (Surface)

The SPEC-COM Journal
P.O. Box 1002,
Dubuque, 1A 52004-1002
(319) 557-8791
BBS (319) 582-3235

NAMES AND NUMBERS

Addison-Wesley
Jacob Way
Reading, MA 01867

(617) 944-3700
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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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Hewlett-Packard Company
PO Box 10301

Palo Alto, CA 94303

(415) 857-1501
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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

Sait Lake City, UT 84121

(801) 943-7888
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. Magazine of Service Managemant

‘PO Box 12901
Overland Park, KS 66282
{(913) 341-1300
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density. That could make the dif-
ference between lousy and not half
bad photo halftones. Especially
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 modulated their laser dot size
to one of sixteen values. You now
can have sixteen times as many po-
tential gray levels as you did at 300
DPI with only a single memory
plane. At 106 DPI, 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 parallel by

Musty Manuals
645 Wheeling Road
Wheeling, IL 60090

(708) 634-6467
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Navtech Information Service
2775 South Quincy St #610
Arlington, VA 22206

(800) NAV-0885
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Old Colony Audio
PO Box 243
Peterborough, NH 03458

(603) 924-6371
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Qms
PO Box 81250
Mobile, AL 36689

(205) 633-4300
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Spread Spectrum Scene
PO Box 2199
El Granada, CA 94018

(510) 278-3157
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Texas Instruments
PO Box 8039066
Dallas, TX 75380

(800) 336-5236
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Vox Humania Press

150 Locust Street

Macungie, PA 18062

(215) 966-2200
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custom-designed LS| 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
scanned image processing. The
PhotoGrade is also upgradable on
older NT and NTX printers with a
simple plug-in board.

Can we do better?

| think we can. At least in theory.
For any 100-spot-perinch 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-
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der two percent. Wowie gee!

The PhotoGrade does
ridiculously worse. Here we are ask-
ing 36 bits to call out a mere 144
different gray levels. Since thirty-six

bits can yield us up to
68,719,476,736 different states,
our memory use efficiency is essen-
tially zero! Thus, virtually all of that
Apple 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 total of 512
grays at 100 DPI; Or a perfect 256
grays up at the usual 106 DPI! This
is for photo halftone dots only; you
would 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 theoretically designable, you
would need some special automatic
mode sensing for the halftone
areas. And a diamond-shaped laser
beam whose diameter could be
controlled over a 25-decibel or 16:1
range. Down from a maximum
slightly under three times larger
than is now used. None of those

needs seems a really big deal.

Thus, it should be theoretically
possible to build a 300-DPI
PostScript laser printer with out-
standing photo halftones. A 1697-
DPI equivalent. At zero speed or
memory penalties. Hmmmm...

| 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 inside or outside
PostScript. In particular, check out
LENA.PS, MANDRILL.PS, and my
enhanced LENAHIST.PS.

Marketing your products
| was pleasantly surprised to find
that the leading invention marketing
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 getting
a royalty license are 100:1 against,
continued on page 93
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re we lost in a forest of new
Aaudio formats? Is there a fu-

ture for DAT, DCC, and the
mini disc—not to mention record-
able CD’s?

| 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
people 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 forit). 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
funis 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 | see it, the major-
ity of audio consumers are most in-
terested in a format’s convenience
and only secondarily in its fidelity.
Although | 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

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 (DAT) was introduced.
Although the two formats were not
really competitors any more than
LP's and open-reel tapes were, con-
sumer confusion was rampant. And
consumers stayed away from the
DAT 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, | 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.

e

LARRY KLEIN

Planned obsolescence?

Over the years, I've occasionall
defended the hi-fi industry agains
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 wortt
while advances in the audio ar
rather than nefarious plots to se
new products. With today's tech
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 like
the classic advertising agency ap
proach, “Let’s run it up the flagpol
and see if anyone salutes."? If so
it's an expensive and frequently self
defeating way to run an industry.

Several years ago, the consumer
electronics trade publication Twice
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 thal
they are worth quoting. Shimizu was
troubled by what he called the eth-
ical (1) aspects of today's prolifera-
tion of formats. He suggested that
the industry was coming out with
too many products too fast without
considering the interest—or best
interests—of the consumer. DAT
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 thing
is how the new product will fit into
the market.

Other voices of discontent are
heard in the land. A writer in The



PI-IlLlPs DCC900 will be one of the first Digital
Compact Cassette decks on the market.

New York Times suggested that the
proliferation of competing formats
is part of a conspiracy involving
Sony (CBS Records), Matsushita
(MCA Records), and Philips to
somehow protect their record-com-
pany royalties from the predations
of rabid home recordists. (If the re-
cording machines don't sell be-
cause of consumer confusion, they
won't be used to copy copyrighted
material.) 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.

Future formats

Do | 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 with 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 numbers 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-
tions, but certain developments
seem inevitable. In a science-fiction
storylwrotein 1977, | predicted that
the turn of the century would see a
fiber-optic cable that linked most
homes in America. 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
deliverit. | think such a development
is inevitable, and it would finally put
an end to all the format she-
nanigans. Or would it? R-E

HARDWARE HACKER

continued from page 91

and the odds of any positive cash
flow that exceed costs are 600:1
against!

Those figures sound about right
to me. Sometimes |'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 knowledgeable
about what is going on in trade jour-
nals, politics, economics, and the
tech literature of the target field.

An invention-marketing firm is
just a hired gun, similar to an ad
agency or a resume-typing service.
You pay them for their time and
effort for such services as patent
searches, listings in product news-
letters, and participation 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 little or nothing at all to
do with the selling or marketing of
an idea. For most individuals and
most small-scale technical star-
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
grossly 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 getting off on them. And
then only when those ideas are
already in some saleable, competi-
tive, promotable, and distributable
form.

The key secret to selling an idea
is very simple: The buyer must
come to you. For our special re-
source sidebar this month, | have
gathered together some ideas that
can help you to profit from your
ideas.

Two essential magazines are that
Midnight Engineering and the

continued on page 108
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YFX

continued from page 52

SHIFT
BUTTON

SPEAKER
OUTPUT

RESET
BUTTON

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 sniFt button twice and
a tone should be heard in the
headphones or speaker. Install
IC4 and connect a microphone
toJ3. 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 Table
1 for the other three effects.

As mentioned before, there is
a test mode that can help trou-
bleshoot the VFX processor. It is
activated by setting the DIP
switches as shown in Table 1

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 mightbe a
problem with the CODEC. If
nothing happens and the power
supplies are normal, there
might be a problem with the
digital signal processing chip or
the EPROM.

Where to go from here

The VFX processor is intend-
ed to demonstrate in, an enjoy-
able way, the capabilities of

digital signal processing. Th
four applications programmet
into the VFX board are just fou
out of many possible applica
tions. The VFX processor hard
ware is capable of being
reprogrammed to perform othe:
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 recogniz¢
the numbers from O to 9 anc
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 comparec
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 stores 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 approxi-
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
eliminating 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
programming 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 small- to medium-
sized algorithms.. R-E



DRAWING BOARD

Video scrambling.

ROBERT GROSSBLATT

ooking at a line of video on an
I oscilloscope or waveform

monitor can be a real eye
opener. As we discuss the various
‘actors involved in video scram-
oling, you'll need a good under-
standing of video to follow along.
You'll also need some equipment to
view the waveform, other than on a
TV set. For a good background on
video, get your hands on the series
of Drawing Board columns | did on
video from January to November
1990. You'll probably be able to find
them in your library if you don’t have
the back issues.

The starting point for any would-
be unscrambler (hereinafter re-
ferred 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 a look 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 in the 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

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 1 volt 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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two are directly related as shown on
the Y axis of Fig. 2.

The bottom line of the picture is 0
IRE units 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.1—TYPICAL LINE OF VIDEO. Most of the line is devoted to the picture area, but it's

the conirol area that we're interested in.
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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.
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That signal 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 0.3 volts 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 seeit, itwon't know how
to display the line on the screen,
and the result will be that the TV will
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'll
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.
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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.
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FIG. 4—A VIDEO BUFFER Iisolates 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

resulting video signal will be com
pletely messed up. The best way tc
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 le
you scramble video. And, as far as
the law is concemned, I'm pretty sure
that nobody’s going to become veny
upset.

We'll need a source of real video
That can be anything from an NTSC
generator to a line-level video signa
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 nol
going to beat you up any more about
getting a scope, but if you don't
have one, get one. If you don't gel
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 simple 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



ision, according to the
VAmerican Heritage Elec-

tronic Dictionary, can be
defined in five ways: 1. The faculty of
sight. 2. Unusual foresight. 3. A
mental image produced by the
imagination. 4. Something, as a su-
pernatural sight, perceived through
unusual means. 5. One of extraordi-
nary beauty.

In the business world, definition 2
is what people usually think of. Ac-
tually, definition 3 is most important.
Persons with unusual foresight help
bridge 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 dawn of the industrial 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.

There is a virtual world behind the
CRT. from which imaginary light rays
are diverging, rays that 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 traditional 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 vision
comes in. That vision centers
around a topic of growing public in-
terest: multimedia. Don’t be misled
by popular computer, video, and
games magazines. Multimedia is
not just putting a sound board in a
PC, or adding a CD-ROM drive to a
Nintendo. The real promise behind
multimedia is twofold: 1) To bring 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 powerful 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 have built-in
general-purpose digital signal pro-
cessors (DSP's) for compressing
and decompressing audio and video
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 have even more). Optical
storage may finally, after decades of
promise, become cost effective.

Tomorrow's computers will have
built-in connectivity to office sys-
tems, commercial databases, enter-
tainment banks, and interactive
educational courseware. Transmis-
sion speeds of these new networks
will make Ethemet 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-
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ital communications system that will
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. lllegal data tapping
and decoding (akin to today's cable
TV descramblers) 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, orcom-
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&T are 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 will
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 high-quality 250-megabyte
QIC-80 tape drive that can fit in a
3.5inch or5.25 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 drive(s) plugs

FIG. 1—COLORADO'S JUMBO 250 packs 250 megabytes of data on a $20 tape car
tridge in less than two hours.

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-line modes; the latter
allows unattended backup via
scheduled batch files. If hard-disk
capacity exceeds that of a tape, the
software will store additional 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; | 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 installation options are
available, including a case for exter-
nal mounting, numerous special ca-
ble and connector arrangements for
special PC's (such as PS/2's), and
several dedicated tape-controller
boards that provide increased

speed and hardware data compres
sion. Colorado also sells softwart
to control the drive under severa
varieties of Unix (SCO, Interactive
AT&T, and Intel.

The drive includes a one-year watr
ranty, toll-free technical support
and access to a BBS. If you shog
around, you can pick one up fo
$250 mail order. By way of com
parison, just a few years ago my
trusty 80-megabyte Irwin backug
unit cost three or four times thal
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 work
with multiple devices, including the
Colorado, numerous digital audio
tape (DAT) and 8mm formats, IBM's
optical read/write disk, and hard
and floppy disks; others are being
added all the time.

Sytos also supports 0S/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 feature is
Sytos’ more integrated way of creat-
ing backup sets. Whereas Colora-
do’s TAPE.EXE forces 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 command line.

Sytos also has more extensive



)cumentation than Colorado. It
wers different kinds of backups,
id methods for creating backup
thedules.

Sytos will allow you to restore
es from tape to new locations with
aw names; the only feature it lacks
nd that Colorado supplies) is a
iuge that indicates progress in for-
atting a tape.

ews bits
What's larger than a calculator
1d smaller than a notebook PC?
etter yet, what's the size and
eight of a paperback book, has a
2-bit RISC processor, a multitask-
g. object-oriented operating sys-
:m, and a 6- X 3-inch LCD screen
r pen input and visual display?
asy: Apple's Newton, the first
andheld device for jotting, sketch-
g. scribbling, figuring, doodling,
iaking lists, and subsequently
ioving that data to a larger comput-
r or another user via fax, modem,
r network. Initial specs include
ash EPROM, 1 to 20 megabytes of
AM, PCMCIA expansion cards,
ound output, an infrared data link
> other Newtons and desktop
Aacintoshes, and wired links to
oth Macs and PC's. In addition to
1e text and graphics doodle pad,
lewton will have an address book,
cheduler, and an intelligent as-
istant that will understand and act
in commands like “fax this story to
drian.” Newton is scheduled for re-
2ase around January of 93, and re-
iortedly will cost $500-$1000.
‘here are also rumors of another
Apple-developed handheld, this one
;alled Sweet Pea, with CD-ROM
ind the ability to play QuickTime
icripts. It sounds a lot like the de-
rice Microsoft is developing with
Sony.

IBM has publicly demonstrated
*DDI running on copper shielded
wisted pair (STP) cabling, thus pav-
ng the way for a potential ten-fold
ncrease in bandwidth to desktop
somputers—and other devices.
Not to be outdone, AT&T Paradyne
1as announced a similar tech-
1ology, 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

e Jumbo 250, Colorado Memory
Systems, 800 South Taft Ave.,
Coveland, CO 80537, (303)
669-8000.

® Sytos Plus, Sytron Corporation,
124 Flanders Road, 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.,

BIG PROFITS IN
VIDEO REPAIR!

Work rroyM HOME-Ears $85 HR!
With the tens of millions of VCRs and
Camcorders in use, there
currantly is a serious shortage of
trained techs lo perform cleaning and
repair jobs on these popular dev! =
Learn how you can start yo -
own highly profitable,
Home-Based video

95% of all VCR
and
Camcorder

malfunctions -

are due to a simpl A

mechanical or electro- 0.1 m
mechanical 1 mﬁ““me‘ /
tailure, you need not spend i‘?:.,Jg_*l\/"

months or even yoars of ~
complicated study before starting paid,
professional service work!

Let Viejo's Training Program show you how!
l-800-5i§7-05§9
: or mail coupon today!

VIEJO PUBLICATIONS, INC.

[ W
r'::u-Fm_. -
y

4470-107 Sunset Blvd,, Suite 600
Dept. VK Los Angeles, CA 90027
I Yeu! Rush moe your FREE OPPORTUNITY KIT todsy! l

Spielberg's Jurassic Park. Early re- | | _‘“.“‘pair'““ Sprmprec bo) i
ports indicate that Sega’s device | | Camcorder Repair 1
will include only half-speed, quarter- | | JFu Mchine Repair 1
screen animation, whereas the Nin- g ome— I
tendo unit will do a full 30 frames fe e e s = i
per Second. R-E CllyfSinpe v _¥o. -7 - 'isy ip =
\['I
L L N B B &N _§ _§ _§ _§N _J
CIRCLE 179 ON FREE INFORMATION CARD
Try the
Electropics
NOW.
bulletin board
sysiem
gHE-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 our user files to
increase your access.

Communicate with other R-E
readers.

Leave your commenis on R-E with

the SYSOP.
RE-BBS
516-293-2283
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SLOPING YEE ANTENNA
continued from page 78

phosphor-bronze wire is pre-
ferred over stranded copper or
aluminum wire because its
spring qualities avoid kinks. It
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, Y- 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
38t040MHz; 44 to 47 MHz; ar
52 to 57 MHz. At all frequenci
below 58 MHz, the sloping vet
input VSWR was less tha
2.5:1. The test antenna easi
exceeded the bandwidth desig
objective, and it provides ve
good broadband performanc
In field tests the slope vee pe
formed well as a transmitter a)
tenna down to frequencies i
about 4 MHz. R

Make Money in
TV/VCR Repair!

Trdin at home in your spare time to
start a high-paying career repairing
televisions and videocassene

recorders. With millions of TVs and
VCRs in use, there’s 2 big demand for
skilled technicans who can service and
repair them when they break down
TV and V(R technicians throughout
the country are making 525, $50,
even $100 or more for doing .
simple repairs that can be

completed in less than

an hour and often

cost very lintle in
parts and equip-
ment. These
include replacing
TV tuners, power
supplics & wbes
and replacing
VCR drive belts,
pinch rollers & motors. We show you how to do all of
these and much more

MAIL COUPON TODAY FOR
FREE INFORMATION!

You get practical, hands-on training with special tools
that are included with your course. Everything is
expliined in easy-to-understand linguage o that even
someune with no previous experience can master
TV/VCR repair. Send for FREE facts about the exciting
opporunites in TV/VCR repair and find out how you
can start making money in this great cancer.
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Your Ticket To

SUCCESS

Over 28,000 technicians have gained admit-l
tance worldwide as certified profe-ssionals.l
Let your ticket start opening doors for you. l

ISCET offers Journeyman certification inl
Consumer Electronics, Industrial, Medical,
Communications,
Video. For more information, contact the
International Society of Certified Electro-
nics Technicians, 2708 West Berry Smm.l

Radar, Computer and

| Fort Worth, TX 76109; (817) 921-910‘!.]

Name

BTnaE

B2y School of TV/VCR Repair
S5 925 Ok Street, Scranton, PA 18515, Dept. ADEOS2S |
Please send me free facts on how 1 can leam TV/VCR i

repair at home in my spare time, | understand there
is no obligation and no salesman will visit me

' Name Age -
uiln-\\ ApL = <
City/State/Zip :
Phone ( ) i

| Address
I City
| State
l _____Send material about ISCET and

Send one “‘Study Guide for the

Zip

becoming certified.

Associate Level CET Test.” En-
closed is $10 (inc. postage).

LA

Cable TV
Article Parts

We stock the exact Parts & PC
Board for an article published in
Radio Electronics Magazine on
building a Snooper Stopper.

Snooper Stopper Klt.......... .518.9
Inciudes all the onginal Parts & Etched, Drilied
Silk-Screened PC Board.

Snooper StoppPer.....cceuaeenss $38.0
Trus 1s an assambied and tested fixed frequency
106.5Mz. Snocper Stopper for most Jerrold system

Protect yourself from descramble!
detection and stop the Bullet with
one of our Snooper Stoppers.

Macrovision..now you see |t,
now you don’t.

Macrovision Kit.......c.cccceeenene $29.0i

inciudies all the ongmal Pans & Etched. Drill
Siik-Screened PC Boarc. Onginally Published in
Radic Blectronics Maganine

Call Toll Free 1-800-886-8699
Visa, MasterCard or COD
Northeast Electronics, Inc.

PO Box 3310
N. Attleboro, Ma. 02761

CIRCLE 186 ON FREE INFORMATION CARD



BUYER’S MART

FOR SALE

ABLE Stealth: protect yourself from de-
rambler detection and stop the “bullet”. Preset/
sted, onlxﬂSfM .99, $4.00 S&H, BALDWIN

CABLE TV converters: Jerrold, Oak, Scientific
Atlantic, Zenith & others. "New MTS" stereo
add-on: mute & volume. Ideal for 400 and 450
owners! 1 (B00) 826-7623, Amex, Visa, M/C ac-
cepted. B & B INC., 4030 Beau-D-Rue Drive,
Eagan, MN 55122,

IE!E’:’:TRO cs, Box 9291, Baltimore, MD

CLASSIFIED AD ORDER FORM
To run your own classified ad, put one word on each of the lines below and send this form along with your check 1o:
Electronics Now Classified Ads, 500-B Bi-County Boulevard, Farmingdale, NY 11735

PLEASE INDICATE in which category of dass:hacl advertising you wish your ad to appear. For
special headings, there is a surcharge of $25.00
{ ) Plans/Kits ( )BusmessOppodunmes ( ) For Sale
) Education/Instruction ( ) Wanted ( ) Satellite Television
)

Special Category: $25.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.
(No refunds or credits for typesetting errors can be made unless rou clearly print or type your
copy.) Rates indicated are for standard style classified ads only. See below for additional
charges for special ads. Minimum: 15 words.

1 2 3 4 5

6 7 8 9 10

11 12 13 14 15 ($46.50)
16 (549.60) 17 ($52.70) 18 ($55.80) 19 ($58.90) 20 ($62.00)
21 ($65.10) 22 ($68.20) 23 (8§71.30) 24 (§74.40) 25 (8§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)

We accep! MasterCard and Visa for paymenl of orders. If you wish lo use your credit card 1o pay for your ad fill
in the following additional information (Sorry, no w{epho‘ﬁordarscanbewcepx ed):

Card Number Expiration Date

/

Signature

Please Print Name

IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE
NUMBER FOR OUR FILES. ADS SUBMITTED WITHOUT THIS INFORMATION WILL NOT BE ACCEPTED.

CLASSIFIED COMMERCIAL RATE: (lor firms or individuals oﬂerrna commercial products or services)
$3.10 per word prepaid (no for zip code),.. MINIMUM 15 WORDS. 5% discount for same ad in 6
issues; 10% discount for same ad in 12 ssues within one year; if prepaid. NON-COMMERCIAL RATE: (for
individuals who want 1o or sell a personal item) $2.50 per word, pn?a.id ..no minimum. ONLY FIRST
WORD AND NAME set in caps at no extra charge. Additional bold face (not available as all caps) 55¢
per word additional. Entire ad in boldface, $3.70 per word. TINT SCREEN BEHIND ENTIRE AD: $3.85 per
word. TINT SCREEN BEHIND ENTIRE AD S ALL BOLD FACE AD: $4.50 per word. DED
TYPEAD $4.70 per word prepaid. Entire ad in boldface, $5.60 per word. ﬂNTSCHEENBEH!NDEN‘I‘lRE

AD: £5 90 per word. TINT SCREEN BEHIND ENTIRE EXPANDED TYPE AD PLUS
ALL BOLD FACE AD: $6.80 per word. DISPLAY ADS: 17 x 21"—$410.00; 2° x 2 —$820.00; 3" x
2¥4"—$1230.00. General Information: Fi rates and it discounts are available. ALL
COPY SUBJECT TO PUBLISHERS APPROVAL. ADVERTISEME USING P.0. BOX ADDRESS 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., issue copy must be received by May 5th). When normal closing date falis on Saturday,
Sunday or Holiday, issue closes on preceding working day. Send for the classified ure. Circle Number
49 on the Free Information Card.

TUBES, new, up to 90% off, SASE, KIRBY, 298
West Carmel Drive, Carmel, IN 46032.

T.V. notch filters, phone recording equipment, bro-
chure $1.00. MICRO THinc. Box 63/6025, Mar-
gate, FL 33063, (305) 752-9202.

SPEAKER repair. All makes — models. Stereo &
professional. Kits available. Refoaming $16.00.
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. Data acquisition, generation,
I/0 PCB's, etc. Call or write for free catalog.
(614) 491-0832, BSOFT SOFTWARE,
INC., 444 Colton Rd., Columbus, OH
43207.

CABLE TV Ec!ﬁgrnent Most type available.

Special: Oak $39.95. No cataleg. COD or-
ders only. 1 (800) 822-9955.

# ¥ % % PRESENTING % % % ¥

& xu% STARRING ®* ®**x &+
, HAMLIN, CAK
FAMOUS MANUFACTURERS

AND OTHER

* FINEST WARRANTY PROGRAM AVAILABLE
RETAIL I WHOLESALE .

* AlL MAJOR CREDIT CARDS ACCEPTED

FOR ALL INFORMATION
1-800-345-8927

PACIFIC CABLE CO., INC.
7325"%: Reseda Blvd.. Dept. 2118
Reseda, CA 91335

BOC52-Basic microcontroller board. Basic inter-
gﬂlet 32K RAM, 16K Eprom, Eprom programmer,

S232, expansion connector. Bare board with
manual, schematics $22.95. B0C52-Basic micro-
processor chip $25.95. Assembled and tested
$124.95. PROLOGIC DESIGNS, PO Box 19026,
Baltimore, MD 21204,

JERROLD, Tocom and Zenith "test” chips.
Fully tl:lf\falu unit. $50.00. Cable de-
scramblers from $40.00. Orders 1 (800)
452-7090. Information (310) 867-0081.

TOCOM-Jerrold Impulse-Scientific Atlanta
Converters, two year warranties, also test mod-
ules for your converters. Contact NATIONAL CA-
BLE, (219) 935-4128 full details.

Quality Microwave TV Antennas

S - Amatewr TV

Ultra High Gaim 50¢%{+) » ‘ﬂlﬁ 1510 27 Ghe.

= 55-Channe! Dish System $199.95

* 35-Channel Dish System 514985

* 20-Channel Drsh Systom  $12405

» Optonai Commeroal Grd Antenna (not shown| i $50 00

® Y3 Actenaas, Components. Custom Towrg Autatee

= Call or write [SASE] for "FREE™ Catalog

—new PHILLIPS- ELECTRONICS

Dish System  P.0. Bax 8533 « AZ 85252

uUFEnME  (602) S47-T700 ($3.00 Credit all phone orders)
WARRANTY WameCrd o ¥ o« bawrcas fxpens o (00 1 o Cuamtty Promy

PROTECT and equi t from electrical
shocks. Complete unit $98.95. SAFETY-UN-
LIMITED, 1743 Baldwin Road, Yorktown, NY
10598. S.'H $5.00.

SCIENTIFIC Atlanta B500 series as low as
$129.00, Starcom 6 as low as $149.00. All makes
in stock. S.A.C. 1 (800) 622-3799,
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CB RADIO OWNERS!

We specialize in a wide variety of technical
information, parts and services for CB radios.
10-Meter and FM conversion kits, repair books,

plans, high-performance accessories. Thousands
of satisfied customers since 1376! Catalog $2
CBC INTERNATIONAL
P.O. BOX 31500RE, PHOENIX, AZ 85046

TEST-Alds for tasting units in full servive mode,
Starcom VI, $40.00; Starcom VI, $30.00; Star-
com DPBB, $50.00; Pioneer, $75.00; Tocom VIP
§503/5507, $25.00; S.A. call; Zenith, $25.00; N.E.
ENGINEERING, (617) 770-3830.

CABLE test chips S-A 8550, S-A 8500 — 310,
311, 320, 321 (specify) — $33.95. S5-A 8580338
— $69.95

95. Tocom 07 VIP — $33.95. Star-
com 6 — $33.95. Slarcom 7 — $49.95. 'I'ELE—
CODE, PO Box 6426-RE, Yuma, AZ B5366-6426

OSCILLOSCOPE 50 MHz, Hewlett-Packard, sol-
id state calibrated, manual $290.00. 1 (800)
835-8335 -

SECRET cable descramblers! Build your own
descrambler for less than $12.00 in seven easy
steps. Comlalele instructions $10.00. Radio

ist and free descrambling methods
Ihat cost noihlng to try included. HARRYWHITE,
PO Box 1790D, Baytown, TX 77520.

WIRELESS CABLE RECEIVERS 1.9 TO 2.7 GHz
30 Of PARABOUC DISH SYSTEM  5172.90
30 CH ROO ANTENNA SYSTEM W0

30 CH CRYSTAL CONTROULED SYSTEM £254 55
SUN MICROWAYE INT'L. INC.

SEND 5100 FOR
P.O. BOX #30522

PHOENIX, AL §5067

(602) 2301245

QUANTITY

ORDERS ML 1-800-£84-4190 COBE 9733

POWER inverter 100% portable 115V AC 12V DC
100W from built in rechar% able battery 13 Ibs
$185.00 plus $10.00 S/H. Circuit and brochure
only $10.00 (Refundable when ordering inverter).
EEOQ(S?OESS TECH, 13222 Carolyn St., Cerritos,

PC boards: Professional
tee, beat all prices. A& D,
48611, (517) 662-6633.

PLATED thru hole printed circuits, $25.00 mini-
mum. Fas! turnaround. For more information call
AP CIRCUITS, (403) 250-3406 or BBS (403)
291-9342 (8,n,1).

ity, 30 day guaran-
Box 311, Atbgum. Mi

FREE CATALOG

FAMOUS “FIRESTIK BRAND CB ANTENNAS
AND ACCESSORIES. QUALITY PRODUCTS

FOR THE SERIOUS CB'er. SINCE 1962
FIRESTIK ANTENNA COMPANY
2614 EAST ADAMS
PHOENIX, ARIZONA 85034

TUBES: “oldest,” “latest.” Parts and schematics.
SASE for lists. STEINMETZ, 7519 Maplewood
Ave., R.E., Hammond, IN 46324,

RESTRICTED technical information: Electronic
surveillance, schematics, locksmithing, covert
sciences, hackin N%’ efc. Huge selection. Free
brochures. MENTOR-Z, Drawer 1549, Asbury
Park, NJ 07712

PLANS AND KITS

CABLE converters, retail al wholesale prices.
Overstock reduction sale. Example RTC-56
$79.00 ea. Starcom 6 as low as $149.00. All
makes available. MT. HOOD ELECTRONICS
(206) 260-0107.

PREVENT descrambler damage. Don't bite the
bullet! S r sto data blocker $29.95. VID-
EO CONNECTIONS, 1 (800) 933-3038.

STARCOM 6, Tocom, Oak, Pioneer, Scientific At-
lanta, Zenith, as low as $39.00. KABLE KON-
NECTION (702) 433-6959.

RECEIVING TUBES

OVER 3000 TYPES IN STOCK!
Also hard-to-find transformers, capaci-
tors and pants for tube equipment.
Send $2.00 for our 32 page catalog.

ANTIQUE ELECTRONIC SUPPLY
6221 S. Maple Ave sTempe, AZ 85283+602-820-5411

FASCINATING electronic devices! Dazers!
Lasers! Transmitters! Detectors! Free energy!
Tesla! Kits/assembled! Cata!cﬁ $4.00 (refu
ble). QUANTUM RESEARCH, 17919-77 Ave.,
Edmonlton, AB. T5T 251.

HOBBV’braadcastmga HAM/CB/surveillance

tters, amplifiers, cable TV, science, bu?s

S%r-eat pmjadsl Catalog $1.00. PANAX S,
B-Dx'l F9, Paradise, CA 95967.

:EMOTE comnm. KEYCHAIN

Build this kit which removes |
vocals from standard stereo reco
CD's, tapes or FM broadcasts, £
along with the background mu
Use with any home compon

AVLO 107 : VIS storeo. Additional kit acds revert
our voice, then mixes it with mu

From re-assembled boards also a

o &COs ;b:e.dmio_fmho’;;rhf’mln

: er  Techn ., 14
LSRRl | incsey Rd., My Orab, Ohio 451!

REMOV
LEAD

SURVEILLANCE transmitter kits tune from €
to 305 MHz. Mains powered duplex, telephon
room, combination telephone/room. Caf wil
Popular Communications, Popular Elec
tronics and Radio-Electronics book reviews
“Electronic Eavesdro EEBIH cqmprnent Dt
sign,” $2.00. SHEFFI ONICS, P
Box 377785-C, Chicago, IL 60637-7785.

CELLULAR hackers bible, Theory — hacks -
modifications — $53.95. TELE ISDE, PO Be
6426-RE, Yuma, AZ 85366-6426.

SATELLITE TV

FREE catalog — Lowest prices worldwide. SKY
VISION, 1012 Frontier, Fergus Falls, MN 56537.
(B00) 334-6455. See full page ad the Shoppe
section.

SATELLITE TV — Do it yourself — major brand:
discounted, we'll beat everyone’s price. Call LAR
RY (609) 596-0656.

CABLE TV
DESCRAMBLER LIQUIDATION!
FREE CATALOG!

Hamlin Combos $44, Oak M35B $60 (min. 5), etc
WEST COAST ELECTRONICS
For Informalion: 818-709-1758
Catalogs & Orders: B00-628-9656

BUSINESS OPPORTUNITIES

YOUR own radio station! Licensed/unlicensed
AM, FM, TV, cable. Information $1.00. BROAD-
CASTING, Box 130-F9, Paradise, CA 95967.

DESCRAMBLER kits. Complete cable kit $44.95.
Complete satellite kit $49.95. Add $5.00 smp‘;_pmg
Free brochure. No New York sales. SUMMI

Box 489, Bronx, NY 10465.

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 transp . Multi layer
and surface ircuit board
production available, free estimate send sche-

VIDEOCIPHER Il/satellite/scanner/cable/ama-
teur/cellular/repair manuals, modification books,
software. Calag)g $3.00. TELECODF.. PO Box
6426-RE, Yuma, AZ 85366-6426

KENWOOD & ICOII sawlt:se:tagbuliatms 175+
pages cover 95 Cala.lcg
$3.00. CODS 02} 782-2316 / FAX (602)

343-2141. TELECODE, Box 6426RE Yuma, AZ
B5366-6426.

LET the government finance your small business.
Grants/loans to $500,000. Free recorded mes-
sage: (707) 449-8600. (KS1).

MAKE $75,000.00 to $250,000.00 yearly or more
g:‘ing IB:VI color m:l.;utcrs(. No investment, ;s‘;zrf

ing it from your home (a telephone requi
lnfonr?'naimn. 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 1-800-776-3348 CODE AB 5180 Mention
Code ($6.95).

matic to NEGRON ENGINEERING, 159 Garfield
Place, Brooklyn, NY 11215. Fax (718) 768-4028.

CAHLE TV dascramblars! Abs«olggary the lowest
prices! Al m%o( s. Nobody beats our prices!
CABLE PRI CLUB 1 (B00) 377-9742.

NO 800# — no catalog — no bull! Just the best
prices on Zenith and SA descramblers. Also avall-
able — turn-on kits, call (305) 425-4378.

FREE! Fabulous catalog of sensational kits. LNS
TECHNOLOGIES, 20993 Foothill Bivd., Suite
307R, Hayward, CA 94541-1511.

SURVEILLANCE, counter-surveillance, secur-
ity devices. Room and phone monitors, bggda-
wmsalamlssmn?msolcsmsa for
calalog. HOME VU MERCHANDISE, Box 38371,
Detroit, MI 48238,

PRINTED circuit boards. Plated, etched and ma-
chined to your design. Small runs OK. Call or
write: SHORE PRINTED CIRCUITS, 36 Fairview
Avenue, Little Silver, NJ 07739. (903} 747-6300, 1
(800) 752-1574, Fax (908) 747-6301.

ROBOTICS, Build-it- -Yoursell! Hobby, personal, &
service robot tgpes — designs, parls and plans.
Catalog $1.00, directory $10.00. IPC, Suite
251RE. 1019-A Old Monrovia Rd., Huntsville, AL

BUHGLAFI ALARMS! WHOLESALE. Send $5.00 For Amaz-

Caial ue. Global Security, 672 Oldmill Road, Suite
, Millersville. MD 21108.

aooxs - CATALOGS - MAGAZINES
UNLIMITED 2nd CREDIT FILE!
CALL: 614-239-8284, Ext. 1
RITE: 4th LIMITED » BOX 32431-RE= COL., OH 43232

“053 " noomm gq )

4 (3A0TdNI-413S—SNYHILIA

Nvyyag usv?




Start a money-making career in
video/audio servicing!

Inly NRI gets you started fast with real-world traininq designed around
state-of-the-art equipment you keep!

‘s newly expanded training cov-
all the latest advances in home
2rtainment electronics, then takes
inside today’s high-tech equip-
1t as you learn to troubleshoot,
jnose, and service the complete
ne entertainment system included
‘our course: 13" color TV, pro-
mmable VCR, and integrated
lio rack system. Only NRI makes it
2asy to start a new career, earn
t-time income, even start a
20/audio servicing business of
ir own!

ions of dollars of video/audio
tipment means big opportunity
you

re's never been a better time to get
lved in home entertainment electron-
Experts predict that consumers of
~o/andio equipment will spend over 326
won by 1995 as product manufacturers
= to fill the demand for increasingly
histicated technology.

This explosive acceleration of new
wuet innovation means new opportu-
es for you in video/audio servicing.

d NRI prepares you to take advantage
hose opportunities by giving you the
lIs to troubleshoot and service a full
ige of TV, video, and andio equip-

nt.

e most advanced, most
mplete video/audio training
er offered!

u start with lessons that give you o
ong foundation in electronics funda-
ntals, mastering the basie cireuits and
nponents at the heart of today’s
leo/audio equipment.

Then you build on that foundation
vou explore the high technology of digi-
controls. CDs and digital audio tape
wers, advanced TV systems, cable TV,
‘Rs and cameorders, even
crtl]ll'llt‘u'ﬁ:‘-()l'h.

Best of all, you're pre-
red for the technology of
lay and tomorrow with
nds-on train-
z llr'ui;'.nl'll to
e vou invalu-
le practical
perience.

inds-on training
th this incredi-
> array of home
tertainment
uipment gives
u the skills you
ed for success.

:’ vl
Aﬂ r/
State-of-the-art equipment

included in your training makes
theory come to life

Only NRI gives you so much real-world
equipment ... all yours to train with and
keep! Get hands-on experience as you
work with a complete, high-teeh home
entertainment system: a 137 color TV
with remote, a programmable VCR. and
an integrated remote-controlled audio
system including AM/FM tuner, 100 want
amplifier, CD player, dual cassette play-
er, turntable, speakers, and audio rack
cabinet.

Theory comes to life as you learn to
perform component-level dingnosis and
service on advanced technology andio
t‘qllipmvlll ... conduct in-set demanstra-
tions of TV cirenits and components ...
and discover first-hand how to maintain
and service today’s commercial VCRs.

Plus, NRI custom-produced videos

show you in close-up detail how 1o test,
troubleshoot, and serviee TVs and VCRs
like a pro.

No experience necessary ...
NRI builds it in

You need no previous experience in elec-
tronics to succeed with NRIL Step by step.
you accumulate the knowledge and practi-
cal experience that will make you unique-
ly qualified for today's opportunities in
home entertainment electronics.

You learn at your own pace and on
vour own time. And all throughout your
training, you have the full support of your
personal NRI instructor and the entire

NRI technical staff,
FREE catalog tells more

If the coupon is missing, write to
NRI Schools, McGraw-Hill Continuing
Education Center, 4401 Connecticut
Avenue, NW, Washington, DC 20008,

SEND TODAY FOR FREE NRI CATALOG

] N PH Schools For Career Opportunitics pfj' 1 %
1 MeGraw-Hill Continuing Education Center anrnml under G Bill e 1S
1 401 Connecticut Avenue, NW, Washington, DC 20008 choek lar detalls .ln . 1 g
1 #Check one FREE eatalog anly 1 8
/ O TVNVideo/Audio Servicing O Desktop Publishing & Design 1 ‘%
O Microcomputer Servicing O Electronic Music Technology 18
O Computer Programming O Home Inspection =
O Telecommunications O Automotive Servicing -
O pc Applications Specinlist O Basic Electronies 1 aQ
O Programming in C++ with Windows 0 Bookkeeping & Accounting 1 §
1 2
Name (Please print) Age : g
=
Address 1
- - . 1
City State Zip 3-092 103
--—----------------------—---J



A Monumental Selectior

Test/Measurement and Prototype Equipment

Jameco's long-lasting breadboards feature screen-printed color coordinates and are
suitable for many kinds of prototyping and circuit design. Larger models feature a
ﬂ voltage and gmunﬁ

heavy-duty aluminum backing wit

Jameco Solderless Breadboards

Metex Digital Multimeters /
* Handheld, high accuracy * Measures AC/DC voltage, =
AC/DC current, resistance, diodes, continuity, and =~ =
transistor current gain { M3900)
| * Manual ranging w/overload protection I
* Comes with probes, batteries, case and manual
M3650 & M4650 only:
* Also measures frequency and capacitance .
M3800 3.5 Digit Multimeter v.e...$39.95 3
M3610 3.5 Digit Multimeter coeerrs $59,95 —
M3900 3.5 Digit Multimeter
with tach/dwell ...—...-—-—559.95

M3650 3.5 Digit Multimeter w/frequency \\

l & APACHANCE sassnserssnsses -$74.95

M4650 4.5 Digit wifrequency & capacitance

& data hold witch seeereeera $99.95
Jameco IC Test Clip Series
* Test Clips are designed for temporary

ing posts,

GoldStar 20MHz Dual Trace Oscilloscope

needs! Features include a 67
CRT display, and bandwidth
from DC to 20 MHz. The

Part  Dim. Contact Bindinﬁ : Part  Dim. Contact Bindinﬁ : connections to DIP components

* Heavy-duty spring loaded hinge provides
JE21 325x2125 400 o0 $4.95 JE25 6500x425 1660 3 $17.95 positive contact
JE23 65022125 83 0 695 JE26 6575x575 2390 4 2495 Part No. _Description r
JE24 650x3125 1300 2 1295 JE27 7250x750 320 4 3295 JTC16 16-pin (for 8, 14 & 16-pin 1Cs) ..$!

I JTC20 20-pin (for 18 & 20-pin ICs)uarersd
' JTC24 24-pin 2
The perfect unit for today’s jrcas 38‘??“ !
testing and measurement JTG‘O -1[]-PII'I Sesrseresresrssassansatte sesrenen 1]

EPROMs - for your programming needs

GoldStr aclloscope ODES | TMS2516umrrrn$425  Z76AA2S e $349  27C256-12 St
gt ,d.{'wn;;n | TMS2564 cvovrreneas 595  27C64-15.mmrremmn. 3.95  27C256-15.cmmmemnst
mamas]. schematics and block | TMS2716.wsvecin5.95  27C64-25..ccre 349 27C256-20........5
and wiring diagram. It's 1702A 395  27C64-45.....00en.2.95  27C256-25.ccnenid
lightweight and portable with | 2708 umummussssssassncas 495 271280TP.......2.49  275120TP.........4
F I“ﬂ-"{jl “‘]m'ﬂt"‘ | 2716"nn¢-o--- - . 27! 23-20 ----------- 7 -95 2?5] 2‘20-.-.-0-«.«(
2716-1... : 27128-25.c00mrrreens iy LG 5 P L
GS7020..........8399.95 | 27CI6.. 4. 27128A-15 cereenid 95 27C512-12..cuuc
T3 ek 95 27128A-20..nd75  27C512-15.,
Additional GoldStar National and Infel | 273020.........449  27128A25.......375  27C512-20..
Oscilloscopes Databooks 2732A-25 .. 3.49  27C128-15.........5.75  27C512-25..
2732A-45 wceveeeeni2.95  27C128-25.........7.95  27C010-15..0uucersd
GS904RD 40Mhz 2 channel 27C32 coverrerrssieenh 95 272560TP.ecccc.nn 4.19  27C020-15........17
owilloscope.......5799.95 | 2764-20....cc000000003.95  27256-15..cc0e0r0eeen 5.49 27C020-20........15
GS8100  100Mhbz 3 channel 2764-25.c00000000ee3.75  27256-20..ccereeen5.29  68B766-35..0000000ee 4
oscilloscope .....1349.95 2764A-20 o0 375 27256-25...ccco....4.89
Call for additional Goldstar A.R.T. EPROM UVP EPROM Erase

test equipment

Programmer

400026 National General Purpose
Linear Devices Databook +..$19.95

oy &

3 ' AM ECO 400039 National Loge Databook wveer19.95

E ELECTRONIC COMPONENTS 400015 Nasional Dats Acquisition

Linear Devices Databook eeeee 1 1.95 I

£ COMPUTER PRODUCTS i :

B National Special Purpose |

g 24 Hour Toll-Free Order Hotline Lincar Devices Databook ees 11,95 | :

g' ‘ .aw L] 83' o mz 400044 Nasional LSS/TTL * Programs all current EPROM; in the 2716 |+ Erases all EPROM's * Esases 1 chip in
3 L Datzbook sussssssensessassssase 14.95 | 1027512 range plus the X2864 EEPROM 15 minutes and 8 chips in 21 min

.g W| im@ ! Please refer to 230843 Intel Memary Databook andd95 |t R5232 por » Software included * UV intensity: 6800 UW/CM?

5 TR | Mail !:‘T 002 | 270645 Intel Embedded Controller EPP, $199.95 DE4 $8¢
g “ = ,,,;,:q Processons Datsbook weveeesenn24.95 1 o Paptial Listing © Over 4000 Electronic and Comp
u ew == | " Additional dasabooks aveilable! ‘ Components in Stock! * Call for quantity discoun
104
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t Competitive Prices

Computer Upg?‘ade Products and Electronic Components

Upgrade your existing computer system! Jameco will help you upgrade easily and economically.

101-Key Enhanced Keyboard Jameco 80386S5SX Motherboard
2 SR * |6MHz processing speed

| * Baby motherboard (8.5"x13")
+ Zero or one wait state operation
* Suppors up to 16MB of RAM
* Intel 803875X/comparible math coprocessor socket
* AMI BIOS
* Six 16-bit and rwo 8-bit expansion bus dots

This keyboard features 12 function keys,
scparate cursor and numeric keys.

= IBM PC/XT/AT and comparible compurers
* Automatically switches berween XT or AT

* LED Indicators for Num, Caps,

and Scroll lock keys.
; * One-year warranty
$49.95 JE3616SN $249.95
Toshiba 1.44MB 3.5" Internal Jameco IBM Compatible Power Supplies
Floppy Disk Drive JE1030: JE1036:
| PC/XTIAT and ¢ il * Output: +5V @ 15A, -5V @0.5A,  *Output: +5V @ 204, -5V @
sparible with DOS vewions 3.3 ox higher s <12V @554, -12V @ 0.5A 0.5A.+12V @ 8A, -12V @0.5A
ades all necessary installation hardware * 150 watts ourput power * 200 watts output power
MB formaited high density mode * Switchable between 110/220V * Switchable berween 110/220V }
KB formarted low density mode * Built-in fan * Built-in fan
1"H x 4"W x 5.9°D (actual drive size) * Size: 9.5°L x 5.5"W x 4.625"H *Size: 6,571 x 5.88"Wx6'H  JE1030
-year manufacturer’s warranty * One-year warranty * One-year warranty
* CSA approved * CSA approved Additional
w $99.95  JEI030 150 watt PCIXT power supply vmesssmcsersi$69.95  POCT g0l
Many more upgma'r pmdum available! JE1036 200 watt AT power supply $89.95 '
tegrated Circuits® | Memory Connectors . IC Sockets
lo. 1-9 | Part No,  Function Price | Part No, Description Price ‘ Low Profile ~ Wire Wrap(Gold) Level 22
DO $25 | 41256120  256KDIP  12085...$1.69 | DB25P  Malc, 25-pin coeee s 5 | ‘Bacxhe.Drice __PanNo.__Pricx
D2 weovevemsmmmsrssmssssssssssenns :25 | 41256150 256KDIP 15005159 | DB25S  Female, 25-Pin Rk 8LP  5.10 BWW = $.54
04 25 | 511000P80  IMBDIP  80ns......5.99 | DB25H  Hood..... létg g :2WWW ';g
l:g S jg 51100010 IMBDIP  100ms.....5.49 | DB25MH Mel HiRaa s __]_35 ;4[_[' o 16 A
30 35 | 41256A98-80 :561;:13!&1 80ns.—16.95 LEDs | 28IP 22 28WW  1.69
32 25 | 42100019780 IMBSIPP 80m..5495 | v o00p  T1 (Red). s.14 4OLP 28 40WW 189
74 29 | AN (NBSINM Ve 495 | YOS56G" 1Y A/AGrech) mn G
76 49 | 4210009870 IMBSIMM 705s....5995 | XC5S6R  T13/4, (Red) eoormrernel2 |
86 7 421000A9B-80 IMBSIMM 80ns....54.95 | XC556Y T1 3/4, (Yellow) vrenne 16
8 P L el .25 | ===
. Miscellanecus
L] .
Components Call or write for your
Potentiometers FREE Summer Catalog:
Values available (mserr ohms iato space marked 1.800'637' 8471 Meago
XXk - — \ ey 1
374 e 69 5000 1K 5K, 10K, 20K, S0K. 100K, IMEG — O8N ”‘g'o;“f
un“r ICS' | 43PXX  3/4 wart,15 wumn........ $.99 24-H0ul’ TO“-FI'EC Order HotllnC: _
=y
63PXX  1/2 watt, 1 turn cesvensss .89 I °® soo ® 83 1 ° 4242
Transistors And Diodes

PN2907 .12 C106B1 .65 FAX: 415+592:2503 Ossermasional)
IN4OO4 .10 2N4401 .15 Jameco ServiceLiner

Part N Pri Part N Pri @ $30.00 Minimum Order
PN2222 $.12  IN751 S.15 | E FAX: 1+800+237+6948 ‘Drmest
ELECTRONIC COMPONENTS

2N2222A 25 IN4148 .07 | COMPUTER PRODUCTS
1800283128020 (Compuser Repaic)
| IN4735 25 2N3055 .69 z LA
IN3904 .12 IN270 .25 1355 Shoreway Road  Technical Support: 1-800-831:0084

Belmont, CA 94002  BBS Support: 415:637:9025

Switches
JMTI23 SPDT, on-on (oggle)  $1.15 For International Sales, Customer Service, Credit Department and all other
| 206-8  SPST.16-pin (DIP) ..ve...1.09 inquiries: Call 415+592:8097 between 7AM-5PM P.S.T.

MPCI21 SPDT. on-off-on (soggle) .1.19

MS102  SPST, momentary CA Residenrs plesse add applicable mls e Terme Prices subject to change withoat notice.

(push-button) cveeessesmsresses «3F || W Shipping, handling Items wubect to availabilicy and prioe sale.
| w IS ond imsurance are Complete Int of ermy'wartantics is avashable
* Call for a complese listing of ICs *Additional compenents availsble e ke st

| © 1992 famecw W92 All rademarks are regpstered trademarks of their respective companier
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EASY work! Excelient pay! Assemble products at
home. Call toll free 1 {BOS} 467-5566 Ext. 5192

HOME assembly work available! Guaranteed
easy money! Free details' HOMEWORK-R, Box
520, Danville, NH 03819,

MONE‘(MAKERS! Easy! One man CRT rebuild-

mammery $6,900.00 rebuilt. $15,900.00 new.
c 909 Louise, Crystalake, IL 60014. (815)
477- 8655 FAX (B15) 477-7013.

EDUCATION & INSTRUCTION

F.C.C. Commercial General Radiotelephone li-
cense. Electronics home study. Fast, inexpen-
sive! “Free” details, COMMAND, D-176, Box
2824, San Francisco, CA 94126,

ELECTRONIC engineerin
plete. $109.95. No prior kn
brochure. BANNER TECHNIC.
Grant Avenue, Rockford, IL 61103.

B volumes com-
edge required. Free
BOOKS, 1203

FREE CATALOG!
1-800-648-7938

JERROLD HAMLIN OAK ETC

CABLE TV

DESCRAMBLERS

» Special Dealer Prices!

* Compare our Low Retail Prices!
* Guaranteed Prices & Warranties!
= Orders Shipped Immediately!

REPUBLIC CABLE PRODUCTS, INC.

——u] 4080 Paradise Rd. #15, Dept RE092
Las Vegas, NV 89109

For all other information (702) 362-9026

Courteous Service « Discount Prices - Fast Shij

ALL ELECTRONICS COR

Mail Order Electronic Parts And Supplie
P.O. Box 567 « Van Nuys, CA 91.

Car Lighter Coil Cord
A i fotect =y

Automative Cigar lighter plug with replaceabl

5 amp fuse. Ouallty, retractable coil cord exter
to approximaltely 6 leet. Terminates with a S pin
plug which can be cut-off. Ideal for battery char
of running 12 Vol devices from a car b.\'!lary

CATs CLP-18
‘1 anakh

10 for $12.50
VERY SPECIAL DEAL - 17 VD
210 MA WALL TRANSFORME|

New 17 Vdc, 210 ma wall transtormers. s

BIOMEDICAL newsletter explains ulirascund
cardiac computers, lasers, elc. Four postpaid is
sues $20.00. PNP, Box 70, Brooklyn, NY 1!204
(718) B37-9349 ext. 33

ANTIQUE RADIO CLASSIFIED

Free Sample!
Antigue Radio's

Largest Circulation Monthly. | S5
Articles, Ads & Classifieds. =LY

6-Month Trial: $15. 1-Yr: $27 (S40-1st Class).

A.R.C., P.O. Box 802-L9, Carlisle, MA 01741

CABLE TV DESCRAMBLERS

* CONVERTERS *
and ACCESSORIES.

A I

PANASONIC, JERROLD, OAK,
PIONEER, SCIENTIFIC ATLANTA
AND MORE. LOWEST PRICES. FREE CATALOG.

CABLEREADY (800) 234-1006

WANTED

INVENTIONS/ new producisideas wanted: call
TLCI for free informationinvenlors newsletter. 1
(B00) 468-7200 24 hours'day — USA/Canada.

INVENTORS: We submit ideas to industry. Find
out what we can do for you. 1 (B00) DEA.

PAY TV AND SATELLITE DESCRAMBLING
ALL NEW 1992 EDITION

CABLE TV DESCRAMBLERS

BEST BUYS BEST SERVICE
DULLET PROOF TV TESTED -

WANT TO BUY:

TOCOM, SA 8580,0PVT212
Must ba reascnable price.

FREE Catalog Dealers Wanled

Mult-Visien (402)331.3228 800-835-2330
Electronica™ 2730 $0.123rd Cul1256 Omaka, NE 68144

INVENTORS

INVENTORS! Can éou J“““"' and profit from your
idea? Call AMERICAN INVENTORS CORP. for
free information. Serving inventors since 1975. 1
(800) 338-5656.

SINGERS! /525
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5

Scrambling News, 1552 Herm Ave.,

Buffalo, NY, 14216, Volce/Fax (716) 874-2088
COO'S ARE OK. ADD 58

4 ELECTECH #
CABLE T.V. DESCRAMBLERS

= All quality brand names -

« All fully guaranteed « All the time -«
Knowledgeable Sales Service Department
FOR FREE CATALOG 800-253-0099

BUY BONDS

MC / COD / visa
NO FLORIDA SALES

WORLDWIDE CABLE

» BASE BAND * PIONEER
* TOCOM * ZENITH
» SCENTFIC ATLANTA » DAK

+ JERROLD * HAMLUIN

1 800-772-3233

1281 A POWERLINE ROAD, SUITE 109
POMPANO BEACH, FL 33083

for ancther application
5 M
100 for $1.25 sach

6 . cord. Unusual co-axial device on '-m
Largs guantity available.
1000 for $1.00 each '__._

end of cord can be cut off and used
CATs DCTX1T21
Monoral Graphic Equalize

Five band monoral graphic equalizer. Allows use o
one source lor background music and music-on-hol
Allows you to equalize and adjust the volume of on
without changing the other. Useful in any applicatio
where equalization el a monoral source is desirable
RCA jack inputs and outputs. Removable metal cor
cover 10 prevent tampering. 6.75" X 5.75° X 3.125

CAT# EQ-1 ‘15%;

LCD DISPLAY
40 Character X 2 Line

Optrex # DMC40218 or Hitachi # LMD18L
Buift-in controller and drivers. 4 or 8 bt operatio
5 Vdc power. Display size: 5.05° X 0.7 Module ¢
7.12° X 1.34". Character size; (5 X 7 dots) 3.2me
4.85 mm. Data sheets and instructions availabh

CAT#LCD-3 5152.0“
INVERTER

ERG, Inc.,"Smar Force™™

# LPS15-1-3. Input: 15-25 Vdc

Output: B0-100 Vac® 400 Hz. 4.1 ma_

Designed to power electroluminescent

lamps and glow-strips. Can be used in any applical

whate low current, high frequency AC s desired.

1.25" X 0.85" X 0.95°. CATNINV-3 t 50
22

10 for $20.00

TOLL FREE ORDER LINES
1-800-826-5432

CHARGE ORDERS ta Visa, ManterCard or Discow
TERMS: Minimum order $10.00.Shipping and handlir
for the 48 continental U.S.A. $3.50 per order, All otha
including AK, Ml PR or Canada must pay full shipping
All ordars dalvered in CALIFORNIA must inclucke sta
los tax (7 .25%, 7.5%, 7.75%, 8 .25% 8.5%) .Ouvann
Limted. NO C.0.0. Prices subject to change wiout not
all or Write For Our

FREE 64 Page Catalog
(Outside The U.S.A. Send $2.00 Postage

ALL ELECTRONICS CORP.

P.O. Box 567 » Van Nuys, CA » 9140¢

CIRCLE 107 ON FREE INFORMATION CARD



WHY RENT?

CABLE TV
DESCRAMBLERS

ERROLD - OAK « HAMLIN « ZENITH
PIONEER - SCIENTIFIC ATLANTA

READY-TO -SHIP!

6 MONTH WARRANTY! ABSOLUTELY
OWEST WHOLESALE/ RETAIL PRICES!

MASTERCARD - VISA - AMEX - C.O.D.
REE COLOR CATALOG!

1 (800) 950-9145

J . 13‘I}IE|T'IJEL§'I%UUNETHY ROAD
" » ‘ . PLAINVIEW, NY 11803
. E NO NY SALES

FREE CATALOG

+CABLET.V. BOXES - ALL TYPES -
+ LOW PRICES - DEALER PRICES -

AcCE PRODUCTS
1-800-234-0726

SCRAMBLERS
THE_CONNECTION
NU-TEK ELECTRONICS] L 7\?3

CABLE TV EQUIPMENT

A

ORDER TOLL FREE
1-800-228-7404
DON'T FORGET 1o ask asour ous
FREE caaioc wmi suving Guine
FRIENDLY, PROFESSIONAL SERVICE

30 DAY MONEY BACK GUARANTY
BEST PRICE - BEST SERVICE

(@ [ =& [COoD
FOR MORE NeORMATON  NU-TEK BLECTRONICS
]‘5]2‘2&'&3 osalalf“w,mm“?gs%m

CABLE TV
DESCRAMBLERS

FREE CATALOG
GUARANTEED BEST PRICES + IMMEDIATE SHIPPING

___ M.K. ELECTRONICS s

B362 Pines Bivd. Suile 276 =
E@q Pembroke Pines, F1 31024 S,

CABLETRONICS

CONVERTERS

1-4Units 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 DPEB $319.00 $259.00 $249.00

SAB580 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

*Refurbished as New

Qary ITEM OUTPUT PRICE TOTAL
CHANNEL EACH PRICE

California Penal Code #593-D Forbids us rom | SUB TOTAL

shipping any cable descrambling unit to Shipping Add

anyone residing In the state of callfornia 5.00 Per unit

Prices subject to change without notice. COD/CreditCard

Add 5%

TOTAL

Please Print

Name

Address City

State Zip Teli{ )

O cashier's Check CIMoney order Ocoo

Owvisa [Omc ccw Exp. Date

DECLARATION OF AUTHORIZED USE- |, the undersigned, do hereby declare
under penalty of perjury that all products purchased, now and in the future,
will only be used cn TV systems with all applicable federal and stale laws.
FEDERAL AND VARIOUS STATE LAWS PROVIDE FOR SUBSTANTIAL
CRIMINAL AND QIVIL PENALTIES FOR UNAUTHORIZED USE.

Date Signed

Cabletronics

9800 D Topanga Canyon Blvd., Suite 323,
Chatsworth, CA 91311

For Free Catalog, or to place an order call
(800) 433-2011 = FAX (818) 709-7565

MON SoluoKI8[3 ‘2661 Jequadas
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This fire is out.

in sream, and the sun
gl thundering through

Only you can prevent forest fires.

A Public Service of the USDA Forest Service
and your State

HARDWARE HACKER
continued from page 93

Whole Earth Review. There are
bunches of independent and non-
profit inventor's organizations out
there. One | can heartily 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, | just do not know of anyone
anywhere who is dumb enough to
buy raw, unproven, or undeveloped
ideas. But | do know of several
someones who sometimes might
be interested in looking at tightly
targeted products if those products
are now in their pre-praduction 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
frequent author in Electronics
Now) 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 interested in
any embedded processor applica-
tions—if they are unique.

Besides my own PSRT RoundTa-
ble on GEnie, you might also want to
check out their HOSB, short for
Home Office and Small Business.
I've also formed my loosely knit
Synergetics Consultants Network
that centers 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 | is on op-amps; volume Il is
on A/D, DSP, and video; and vol-
ume lll is on voltage regulators and

really oddball stuff.

A pair of very readable ne
books: The Triumphs and Trials of ¢
Organ Builder, by Jerome Marl
owitz, CEO of Allen Organ, and pul
lished by the Vox Humania Pres:
Among the other things, it revea
how trivially easy it is to have ar
technically solid and perfectly vall
patent busted in court. Just b
cause some epsilon minus does nc¢
happen to like you.

Plus Accidental Empires by th
pseudonym Robert X. Cringle
newly published by Addiso
Wesley. Subtitled How the boys ¢
Silicon Valley make 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 Cringley woul
write.

I've found very few trade journal:
devoted to electronic servicing
One useful new one, though, i
MSM, the Magazine of Servici
Management. The magazine puts :
big emphasis on computer servic
and identification 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 by
the Navtech Information Service
And a new Spread Spectrum Scene
labor-of-love newsletter has recently
started publication.

Two firms apparently still offer tog
octave generators and other classic
electronic organ chips. The first ig
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 Il. The autographed
copies are available per my nearby
Synergetics ad.

As usual, | have gathered 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



ATY DOWNCONYERTER
continued from page 84

‘ovided for you to make your
vn board, and the parts-place-
ient diagram is shown in Fig.

First install resistors R1-R13,
nd R15-R17. Next, install all
apacitors except the chip ca-
acitors and C10. Install mixer
[1, and then wind and install
oils L1, L2, L3. L5, L6, L7, L8.

Coils L1, L2, and L3 are three
arns each of 20 AWG tinned
rire wound around a No. 8
crew as a form (see Fig. 5) and
hen stretched to a length of 0.3
nch with the turn spacing
venly maintained. All three of
hose coils must be tapped as
hown in Fig. 5. The lead from
1 (which can be coaxial 50-
‘hm line) has its center conduc-
or soldered to L1 at % turn from
he grounded end. Resistor R5
s soldered 1'%z turns from the
nd of L2 that connects to R6,
7, and C8. Colil L3 is tapped at
turn from the grounded end.

Coils L6 and L7 are 8 turns
:ach of 22 AWG enamelled wire
vound on a No. 8 screw. The
icrew is removed after winding
he coil. Coil L8 is 9% turns of
22 AWG enamelled wire, wound
he same way as L6 and L7.
Jowever, after winding, the No.

3 screw is removed and a ferrite
auning slug is screwed into the
vinding as shown in Fig. 5. RF
choke L5 is installed as if were a
resistor.

Install Q2, Q3, D1, 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, C10 (which
we'll get to in a moment), and Q1
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 its
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. Treat Q1 as
you would a delicate CMOS IC.
The tuning potentiometer (R14)
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
qunded together with copper
oil tape, also as shown in Fig. 7.
Once the tape is in place, solder
both sides.

Next make capacitor C10.
Take a small square of G-10,
0.062 material (the same as the
PC board material) and trim it
to a %s-inch square. Install it on
the solder side of the board as
shown in Fig. 8. Connect coax-
ial 50-ohm cables to J1 and J2,
and DC power leads to D3 and
ground. Set trimmer capacitors
Cl, 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. If R14
is not used, R10 should be tem-
porarily connected toa supply of
about + 8 volts. Figure 9 shows
the author's prototype.

Tune up

Tuning 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. If R14 is not
installed, O to + 12 volts applied
to R10 should do the same. The
oscillator might stop ifless than
2 volts is applied to R1I0—which
is acceptable as long as you can
obtain a frequency range of 30
MHz.

Connect the converter toa TV
set tuned to channel 3 and toan
external antenna for ATV recep-
tion. Find a signal and peak L1,
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 L1, 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 theres 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 C10 (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 J1 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 have an effect
on the level of 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
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ADVERTISING INDEX

Electronics Now does not assume any responsibility for errors that may appear in tf
index below.

CAB LE DESCRAMBLERS

Converters, Remote Controls, Descramblers, more

—=

HEX192

All major brands carried
*JERROLD, *TOCOM, *ZENITH
*GENERAL INSTRUMENTS
*SCIENTIFIC ATLANTA, *OAK
*HAMLIN, *EAGLE, *PIONEER
7th Year in business. Thank You
Member of Omaha Chamber of Commerce
1 Year warranty on new equipment
30 Day money back guarantee
Orders shipped from stock within 24 hours

CALL TODAY FOR A FREE CATALOG

1-800-624-1150
— C.0.D.
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) BLEMO

You want a
bargraph & a full
range counter — ;" rn,,,, '
Optoelectronics  “u, \,":'”lasrf
can deliver! o

Now for a limited time only, $160.
off the list price. for our Full Range
Model 2810 with bargraph — plus:

A\ * 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...................
CC30
Vinyl Carry Case......cc.oocceriescnrnunnnnn,
BL28:
EL Backlight for use in roomlight and low

TCXO 30:
Precision +0.2ppm 20 to 40°C temp.
compensaled time base ...............5100.

Universal
= S o Handi-Counter™
Made in 1 Model 3000, $375. and
the USA Bench Model 8030, $579.
™ 5 Both offer frequency,
period, ratio and time
interval.

all for free catalog - Factory Direct Order Line:
5821 NE 14th Ave. = Ft. Lauderdale, FL 33334
5% Ship/Handling (Max. $10) U.S. & Canada.
15% outside continental U.S.A.

FL (305)771-2050 * FAX (305)771-2052 Visa and Master Card accepted.
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Within budget.
Without compromise.

Get more of what you
want in a 6'2 digit DMM
for just $995.

The HP 34401A 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 34401A also comes with
a J-year warranty, standard.

D For more information, or same-
day shipment from HP DIRECT,
call 1-800-452-4844"". Ask for

Ext. TB26. And we'll send you

a data sheet.

HP 34401A Digital Multimeter
DC Accuracy (1 year) 0.0035%
'AC Accuracy (1 year) 0.06%

Maximum input 1000 Vdc
| Reading speed 1000/sec
Resolution 100 nV, 10 nA,
100 u02

* U5, list price
** In Canada call 1-800-357-3867, Dept. 434

There is a better way.
[ﬁ HEWLETT
B PACKARD

0 10 Hewlett-Packand Co. TMLIDURVIVIE
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