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31 MAC COMPATIBLE
Use an Apple motherboard to build a low-cost Macintosh clone.
Charles Colby

41 NEGATIVE ION GENERATOR
Experiment with high-voltage electronics and the effects of negative
ions.
Anthony J. Caristi

56 R·E's E·Z SHORTWAVE RADIO
Build a shortwave receiver that you can mod ify to pick up any
frequency that you're interested in!
Rodney A. Kreuter, WA3ENK
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BUILD AN AUDIO SWEEP/MARKER GENERATOR
Use it with a scope to display the frequency response of audio systems.

BUILD A UNIVERSAL COUNTERITIMER BOARD FOR YOUR
PC
It offers a lO-Hz to 2.4 -GHz measurement range , runs under Windows, and
can control a communications receiver.
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THE FEBRUARY ISSUE
GOES ON SALE

JANUARY 3.

If you 're looking for a computer
that ranks high on customer loyalty,
the Mac's the one. Satisfied Mac
users are quick to defend their com
puters against the pro-IBM faction.
Unfortunately, the high cost of own 
ing a Macintosh has kept many po
tential users in the IBM ranks. Ifthat
describes you, check out our cover
story to find out how you can invest
about $400 and th e cost of any 128K
through SE-30 Mac logic board
and several hours work, of course
to build yourown Macintosh comput
er. The finished product includes the
case , power supply, 800K floppy
disk drive, a power/video board, and
the video driver module. And wi th
our version, it's easier to install or
remove a board or a drive. Turn to
page 31 for more details.
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STANDARDS
What's a volt? An ohm? Standards keep our measurements meaningful.

SEMICONDUCTOR MEMORIES
A look at different technologies, including the pluses and minuses of
CMOS, TIL, and EEPROM's.
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[l] FULL OVERLOAD PROTECTION

.[]J DIODE CHECK

~ CONTINUITY CHECK WITH ALARM

[5] IHANDS-FREEIMEASUREMENT

[B] CURRENT UP TO 10 AMPS

[Z] MEMORY MODE FOR DEVIATION MEASUREMENT

[BJ 0.5% ACCURACY

[ID COMPACT RUGGED CONSTRUCTION

[!m 3 1/2 DIGIT LCD DISPLAY
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low price and compact size fool you,
the Model 735 packs performance
and value found in all Global
instruments. Clearly, the Model 735
is the best value available in it's
price category, and is suitable for
schoo l, hobbyist and professional

users. 859 95-
Order yours today !! ••
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Global Specialties §;
70 Fulton Terrace, New Haven, CT 06512 :D
Telephone: (203) 624-3103. ©Interplex Electronics, 1990. -<

-GLOBAL®
SPECIALTIES

Advanced features such as Memory
Mode and Data Hold are provided
giving the Model 735 performance
normally associated with meters
costing twice the price. Don't let the

Global's Model 735 Digital Multimeter
provides a superb combination of
high performa nce, low cost and
extremely easy operat ion. Featuring
a full compli ment of Autoranging
measurement functions including DC
Voltage, AC Voltage, DC Current,
AC Current, Resistance, Diode
Check , and Continu ity check .

~ Call toll-free for details

~ 1-800-572-1028
CIRCLE 182 ON FREE INFORMATION CARD
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·WHAT'S NEWS
A review of the latest happenings in electronics.

A PARTS ORDERING SCREEN FROM IBM'S Electronic Service Management System/2,
which provides independent service centers with direct, on-line communications with
manufacturers.

Building robots with
"survival instincts. II

By studying the instincts and re
flexes of living creatures, researchers
at the Georgia Institute ofTechnology
have demonstrated feas ibi lity for a
robot capable of making " instinct ive"
surviva l decisions such as seeki ng
shade to coo l down inte rnal systems
or changing travel plans to save fuel.
A model of the hormonal sys tems
that control " fight-or-fligli t" decisions
in mammals could provide the blue
print for a generation of robots that
could possibly nav igate hazardous
waste sites, coal mines, or even dis
tant planets-without remote-control
assistance.

The goal of Dr. Ronald Arkin is a
robot that, when confronted by un
mapped terra in, is capable of reacting
instinctively, without the need for re
programming or remote direction. By
studying the endocrine system of
mammals and other biological mod
els, Dr. Arkin hopes to discover pre
cisely what cognitive events or visual

DR. RONALD ARKIN ADJUSTS the vision
syst em that " George," Georgia Tech 's
specia lly mod if ied materials-handli ng
robot, uses to nav igate to its ob jective.

signals trigger and modulate par
t icular movements in animals . Ult i
mately, he hopes to outfit Georgia
Tech 's mobile materials-handling
robot, George, with sensors capable

~ of transmitting information about a
z variety of internal scenarios or "sche
~ rna." such as dwindling fuel reserveso or dangerous temperature levels. So
~ lut ion options cou ld then be pro
6 grammed into "receptor sc hema"
o that wou ld be linked to a subsystem
C!2 that makes routing dec isions .

4

How many transistors?
The 1968 Transistor Rule, deemed

" obsolete but innocuous" by Com
missioner Andrew J. Strenio Jr., has
been repealed . The Federal Trade
Commiss ion ruling pro hib ited man
ufacturers from stat ing that a radio or
wa lkie -ta lk ie con ta ined a speci fic
numbe r of transistors when some of
those transistors did not act ually de
tect , amp lify, or receive radio signa ls.
The " t ruth-in-adverti sing " rule was
drafted to put an end to the deceptive
promotional use of transistor count.
So few transistors are used in mod
ern radios and transceivers that the
rule , in effect, already had been ren
dered mean ingless . Strenio ex
pressed hope that sometime in the
future the FTC would have sufficient
resources to undertake systematic
" pruning projects" to remove other
outdated and obsolete regu lations
under Federal law.

On-line service-center
management.

Int roduced at last summer's Na
tional Professional Electronics Con
ve nt ion in Las Vegas , NV, IB M 's

Electronic Service Management Sys
tem/2 CES MS/2) is a co mprehen
sive , on -line solut io n that allows
sma ll- and med ium-s ized indepen
dent consumer-electronics servicers
to electronica lly process warranty
claims and order spare parts . With
ESMS/2 , serv ice cente rs can com
municate directly with the manufac
turers for faster reimbursements on
warranty claims and quicker turn
arounds on parts orders . On-l ine pric
ing updates and service and technica l
bulletins from the manufacturers will
also be available.

The software runs on the IBM
PS/2 or IBM PC's , and a modem is
required to access the IBM Informa
tion Network. ESMS/2 is available as
software only, or in a package with a
PS/2. Besides the communications
capabilities , ESMS/2 provides other
service-management funct ions, in
cluding work-order processing, parts
inventory, and techn ician evaluations .
It can also be used to generate re
ceipts and invoices, custom and form
letters, mailing lists, and reports . A
LAN version is available for multiple
users . R-E



Discover Your Career Potential In The
Fast Growing Field Of High-Tech Electronics!

CI E Gives You The Training You Need to Succeed...
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Apt# _

Send For Your
Catalog Todayl

Practical Training...
AtYour Own Pace.

Through CIE, you can train for your
new career while you keep your pres
ent job. Each course allows a gener
ous completion time, and there are
no limitations on how fast you can
study. Should you already have some
electronics experience, CIE offers
several courses which start at the
intermediate level.

"State-Of-The-Art"
Facilities & EqUipment.
In1969, CIE pioneered the first elec

tronics laboratory course, and in1984,
the first Microprocessor Laboratory.
Today, no other home study school can
match CIE's state-of-the-art equipment.
And all your laboratory equipment is
included inyour tuition cost. There is
no extra charge-it's yours to use while
you study at home and on the jobafter
you complete your course!

Earn Your Degree To
Become A Professional

In Electronics!
Every CIEcourse you take earns you

credit towards the completion ofyour
Associate inApplied Science Degree, so
you can work towards your degree in

stages. And CIE isthe only school that awards you
for fast study, which can save you thousands of
dollars inobtaining the same electronics education
found infour-year Bachelor's Degree programs!
Write for details today!

Military Electronics

r------------------
I tiE World Headquarters ......:=:-=""-=_.
I Cleveland Instituteof Electronics, Inc.
I 1776East 17th St., Cleveland, Ohio4411 4

I 0 YES! Please send me your independent study catalog (Foryour convenience,
CIE will have a representative contact you- there isnoobligation.)

, City/State/Zip _

I A~ ---

., Check box for G.I. Bill bulletin on educational benefits: 0 Veteran 0 Active Duty

I Mail This Coupon Today! AE01L ~

Personal Training From A
Renowned Faculty.

Unlike the impersonal approach of large class
room study, CIE offers you one-on-one instructional
help 6 days a week, toll-free. Each CI Elesson is
authored by an independent special ist, backed by
CI Einstructors who work directly with you to
answer your questions and provide technical assis

tance when you need it.

Consumer Electronics

If you're anxious toget ahead ...and
build a real career. ..you owe it to

yourself to find out about the Cleveland
Institute of Electronics!

CI Ecan help you discover your
career potential in the fast growing
field ofhigh-tech electronics. A career
that will challenge and excite you
every day...reward you with a powerful
feeling ofpersonal accomplishment...
and deliver a level of financial security
you may have only dreamed of before!

As the leading school inhome-study
electronics, CI Ehas helped over
150,000 students in the U.S.A. and
over 70 foreign countries get started in
this exciting field. To find out how CIE
could be helping you...read on...then
send fora CIE catalog TODAY!

A Growing Need For
Trained Professionals!

The career opportunities shown here
are only a few of the challenging, high
paying careers you could enjoy as an
electronics technician.

You could be the "brains" behind the
scenes ofan exciting TV broadcast...
trouble-shoot life-saving medical equip
ment...design exotic new aeronautics
systems...CIE'sjob-oriented programs
offer you the quickest possible path to
the career ofyour dreams! And CI Ealso features
military and union re-training, tobuild on what
you already know. .

Dozens Of Fascinating
Careers To Choose From!

Even if you aren't sure which career isbest for
you, CIE can get you started with core lessons
applicable toallareas ofelectronics. As you
advance, CIE makes job opportunities available
toyou through the bimonthly school paper,
The Electron.



NEWS
Whats new in the fast-changing video industry.

DAVID LACHENBRUCH
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• Photo CD. An electronic photo
album combining the best features of
film and video photography has been
developed by Eastman Kodak and
Philips and is promised for worldwide
introduction in mid-1992 . Photo CD is
a system for storing home still color
snapshots digitally on a standard five
inch compact disc for playback on
any television set or for printing with
full-film definition at any time . Under
Kodak's plan, amateur photogra
phers will take their negatives to their
neighborhood processor, who will
transfer them to a disc. One disc will
hold up to 100 exposures. A basic
disc with 24 pictures will cost less
than $20, according to Kodak, and
that disc may be returned to add
more pictures-up to 100, Storage of
the pictures on the disc is basically a
write-once CD-ROM process. Each
disc will be packaged in a standard
"jewelbox" conta iner with an "index
print" on the front cover-a page di
vided into 24 miniature color pictures
showing the contents of the disc .

The player, which can also play au
dio CD's, is expected to sell for less
than $500. Unlike videotapes and
laser videodiscs, the Photo CD is
standards independent. Because the
signals on the disc are digital , it can
be played on any TV anywhere in the
world . The system is claimed to have
four times the resolution of the best
high-definition TV proposed to date,
or about 16 times the detail of today 's
TV systems, Philips says it will pro
duce several models of Photo CD
players, and Kodak says it hopes to
license other manufacturers.

• Closed Captions for All. A bill
passed by both the House and the
Senate and awaiting President
Bush's signature at our press time will
add a new feature to most television
sets made or imported after July 1,
1993. Although decoders have been
available for manyyears to display the
closed captions available on an in
creasing number of programs, all fu
ture TV sets with screens 13 inches
and larger will have them built in. The

captions are on line 21 of the vertical
blanking interval CVBn between pic
tures, and are designed as an aid to
the hearing impaired. They're also
being hailed as a way to help foreign
speaking viewers learn English. The
addition of the new feature is ex
pected to add a few dollars to the
cost of the set. The first manufacturer
to introduce a wide range of closed
captioned sets is expected to be
Zenith, which had planned to add the
feature before the legislation was
passed . Zenith, the only American
manufacturer offering sets with built
in teletext, is expected to add the
caption sets in 1991.

• Program Chips. Manufacturers
of home video equipment must sit up
many a night trying to figure out new
products and features. The latest is a
camcorder with ready-to-use pro
grams. Canon 's newest high-band
8mm CHiS) camcorder is designed to
accommodate both audio and video
" program chips, " which fit into slots
on the side of the camcorder body.
The graphic chips contain titles and
simple automation-"Happy Birth
day," "The End," and so forth . One
chip, 'for example, includes an ani
mated helicopter flying across the
screen, pulling a banner on which the
user may insert the title of his or her
epic. The music chips contain elec
tronically-generated ditties, which
can be used as background accom
paniment in three volume settings.

• First HDTV Sets. Thomson
Consumer Electronics , the French
firm that markets the RCA and GE
brands in the United States, is sched
uled to introduce what may well be
the world 's first mass-produced wide
screen HDTV sets in Europe th is
month (January). The new sets will be
ready for almost any TV system ex
pected to be available in Europe.

The sets have a tube measuring 36
inches in overall diagonal in the 16:9
proportion, closer to Cinemascope
dimensions than to the 4:3 of stan
dard TV. They will be equipped to

display standard European PAL and
SECAM broadcast transmissions in
two ways-either in the standard pro
portions taking up only part of the
screen, or " blown up" to fill the full
screen (but sacrific ing part of the top
and bottom of the picture) . They are
equipped with built-in satellite re
ceivers and can also display both
standard and enhanced-definition
CMAC) pictures to be transmitted
from some European satellites, as
well as "Wide MAC," a widescreen
version of the enhanced-definition
pictures. And when the new HD
MAC widescreen transmissions with
1,250 scanning lines are available ,
they will display them in full definition .

The sets are equipped with two
tuners , and have a " picture-outside
picture" CPOP) feature that displays
three smaller pictures vertically to the
right of a standard 4:3 picture on the
wide tube . Those pictures can be a
quick table of contents of channels
available,or a sequence of snapshots
from any program. In addition, the set
is designed to enhance any standard
European transmission by doubling
the number of lines to 1,250, resulting
in an IDTV Cimproved-definition) pic
ture. The price for all this? The equiv
alent of about$7,000 U.S., installed,
including a 13-inch dish antenna' for
the upcoming high -powered Euro
pean satellite transmissions.

• Widescreen VCR. A suitable
companion to the Thomson wide
screen TV set will be a widescreen
VCR-and it's in sight. Standards
have been developed for a compati
ble dual -dimension VHS video re
corder that will record and play both
standard and widescreen pictures.
When recording widescreen pic
tures, the system compresses the
data horizontally, expanding it on
playback. Playback is automatic, with
the recorder sensing the dimension
of the picture on the tape and adjust
ing itself. The widescreen VCR sys
tem, developed by JVC and
Thomson, is expected to be an
nounced this year by JVC. R-E
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Made in the U.S.A.

Building the best DMM for the money isno
acddent, The newRMS225 was carefully
designed to give you whatyou wanted at a price
you could afford. Visit your local distributor
today and you'llagree thechoice isobvious.

prised to find that my fifty do llars
bought a full-featured CAD program
fine-tuned for optimum use in making
schematic designs . It comes with an
extens ive symbols library and allows
you to edit symbols, create new
ones, and create entire new symbol
libraries. In addition, whole sche
matics or a section (text and all) can
be saved as an object, to be called
into other schematics as desired .The
program is Mi crosoft-mouse co m
patib le, and can save schematics to
Hewlett-Packa rd Graphics Language
(HPGU format plotter files . It even
includes a utility that allows you to
print the HPGL files on a 24-pin dot
matri x printer. I highly recommend
Autoskem to any IBM -PC-compati
ble user who needs an inexpensive,
powerful schematics CAD program.
BRUCE O. YOUNG
Minot, NO

TESTING TAPE SPEED
I was very interested in Geoff

Sale 's letter concerning tape-deck
speed calibration (Letters , Radio
Electronics, June 199m. My meth
od is similar, and might interest other
readers .

Not having a frequency meter, I
built the frequency-to-voltage co n
verter depicted in Fig. 1. Using a func
tion generator set to about 1 kHz, I
recorded a good-quality cassette on
a very good cassette deck , monitor
ing the input frequency on the con
verter. At 1 kHz I got a reading of 6
volts . I then played the cassette back
through the same machine, and got
exactly 6 volts back . If it had not given
the correct frequency I would have
adjusted the motor speed according 
ly- a high reading indicates too fast a
tape speed, a low reading means too
slow. The motor speed can be ad
justed using either a built-in trimming
potentiometer or an external one
mounted on the PC board.

Record , play back , and adjust the
motor speed until the playback volt
age is exactly that of the function
gene rator. Then record the whole
tape ; that wil l be your calibration
tape.

CAD-PR OGRAM KUDOS
Several months ago , Rad io

Electronics had a short review of a
computer-aided drafting program for
electronic schematics , called Auto
skem, from BSOFT Software. After
reading the article, I bought a copy of
the program and was pleasantly sur-

The device pictured is a Type-2J22
magnetron, and was used in pulsed
oscillators for radar units opera ting in
the 10-cm microwave band (3.267 to
3.333 GHz). It was discussed at
length in Volume 6 ofthe M .I.T. Radia
tion Laboratory Series on microwave
and radar technology. Illustrations in
the book depict the tube with the
magnet and without it, as in your pic
ture, and a schematic view The 2J22
pictured here is complete except for
the magnet, which indicates to me
that it was a replacement part (the
magnet remained with the equip
mentJ.-Joe Carr

MYSTERY MICROWAVE TUBE
I read with great interest about ear

ly attempts at microwave generat ion
in Joseph Carr's article " Introduction
to Microwave Electronics" (Radio
Electronics, June 199m. I acquired
a strange tube , pictured here, that
appears to be an old wartime military
microwave tube . (Note the markings
on the unit, and the fancy oak pack
ingJ It doesn't seem to have enough
externa l connections to be a klystro n,
and it has no magnets like a magne
tron would . Is it from some early, se
cret radar unit , or from something
much less glamorous, like a diather
my machine?
TOM SHERWOOD
Xenia, OH



Put Professional Knowledge and a

Accredited by
the Accrediting Commission of the

Nat iona l Home Study Council

r 9 - 12 V

FIG. 1-eASSETTE MOTOR-SPEED CALIBRATOR. Set potentiometer R2 so that the
potential at pin 2 of IC1 (the CA3140)is equal to that on pin 3. Careful adjustment will result
in a sensitivity of 100 mV.Feed a frequency of ± 1000Hz to the input ("IN") and use a DVM
to measure the reading at the output ("OUT"). Set R10to give a convenient reading .
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DESOLDERING IC's
Several letters relating to desolder

ing Ie's have recent ly appeared here,
and I'd like to present my technique.
Use a ..solder sucker" or desolde ring
braid. If the solder remaining has a
frosty, lumpy appearance, put a little
rosin flux on it and try again. After
that. each contact will be over against
one side of the circuit -board hole and
bonded to the hole with a thin film of
solder. Next, take a small screwdriver
and push the stuck contact from one
side of the hole to the other. The
movement is small and hard to see,
but you should feel and hear a slight
"pop" when the film breaks. Do this
to all contacts and pull the IC off; it
works.
PAUL S. McKIBBEN
Lake Elizabeth. CA R·E-

surface will polish down and lose
most of its cleaning ability. The lubri
cants in the formulat ion are there to
reduce head wear, nothing else.

Cheap media will plug the head gap
as a result of low-quality binder in the
oxide mix. With a cheap binder, the
oxide partic les easily brea k away
from the media surface and get down
into the gap. Remember that, as small
as the gap is, the particles are much
smaller yet , and easily fill the gap and
coat the head. While Larry Kle in
might not have heard of Ms . Abbot's
cleaning method , I can assure him
that it does work-with high-quality,
new tape or diskette media-and
eliminates the need for treacherous
cleaner tapes or diskettes.
JAMES W. BIGGER
San Diego, CA
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CLEANING VCR HEADS
After reading Larry Klein's re

sponse to Jo Anne Abbot's letter in
the October 1990 issue of Radio
Electronics, I felt compelled to add
to her state ment whatever weight I
could. As a Regional Support Repre
sentat ive for IBM for 30 years, I had
many occasions to experience low
quality magn et ic med ia Cusually
cheap diskettes). As advised byengi
neering and proved by countless field
incidents, passing a high-quality me
dia over the heads Ci.e ., formatting a
couple of times, write/ record for a
few minutes) will clean them.

Ms . Abbot is correct in that high
quality tape or diskett e manufac
turers do put lubricant in the magnet
ic formu lation that cheap media do
not have. But it is the slightly abrasive
quality of a new tape or diskette that
cleans the headts). and not the chem
icals. Af ter a few passes, the media

The frequency-to-voltage convert
er can easily drive an analog instru
ment, which clearly indicates small
variations in speed. The needle of the
meter should be rock steady for a
good drive mechanism.

I test a number of cassette s in the
course of my work, and in the several
years that I've used this frequency-to
voltage converter, I'd say that it is
definitely better than a frequency
counter.

By the way, I've been reading Ra
dio-Electronics since the Radio
Craft days of the 1930's, and I think
it's the best. Keep it up!
JOHNNY BRUYNS
Port Shepstone, South A frica

Write for our fr ee catalog (see address
bel ow), or ph on e us a t to ll -free
1-800-955-2527 (for catalog requests
only) and ask for our " degree catalog."

Add pr estige an d ea rning power to
your technica l ca reer by earn ing
your Associate or Bachelor degree
through directed home study.

Grantham College of Engineering
awa rds accredited degrees in

electronics and computers.

An important part of being pre
pared to m ove up is hold ing the
right college degree, and the abso
lutely necessa ry part is kno wing
your field . Grantham can help you
both ways-to learn more and to
earn your degree in the pr ocess.

Grantham offers two degree pro
gra ms-one with major emphasis
in electronics, the other with major
emphasis in computers. Assoc iate
and bachelor degrees are awa rded
in each pro gram, and both pro
gra ms are ava ilable completely
by correspond ence.

No commuting to class. Study at
your own pace, while continuing
on your present job. Lea rn from
easy-to-unde rsta nd lessons, with
help fro m your Grantham instruc
tors when you need it.

COLLEGE DEGREE
in your Technical Career through

HOME ~ ~I
STUDY i jl: lS2J

en
o
Z

~ GRANTHAMo
~ College ojEngineering
§ Grantham College Road
~ Slidell , LA 70460
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ELENCO & HITACHI PRODUCTS
AT DISCOUNT PRICES .

4-Channel, IOOMS/s Model Introductory Price
100M5Is (25 M5/son 4 channels simultaneously), 1OO MHz, 4kw x l ch., 2kwx 2ch., 1kw x 4ch. VC·6145 $ 4,695.00

Delayed Sweep
Lightweight(1 3Ibs)
2mVSens
3 Yr Warranty

ModeI V-l 065
Shown

This series provides many new functions such as CRT
Readout, Cursor measurements (V-1 085/1 065/665),
Frequency Ctr (V-1085), Sweeptime Autoranging and
Trigger Lock using a 6-inch CRT. You don't feel the
compactness interms of performance and operation.

V-660 60MHz DualTrace $1,195
V-665 60MHz DualTracew/Cursor $1,345
V-1060 100MHz Dual Trace $1,425
V-1065 100MHzDuaiTracew/Cursor $1,695
V-1085 1OOMHz Quad Trace w/Cursor $2,045
V-110OA 100MHz Quad Tracew/Cursor $2,295
V-1150 150MHzQuadTracew/Cursor $2,775

Compact Series Scopes

$ 3,049.00
$ 2,295.00

VC·6045
VC·6025

V·212 Hitachi Portable Scopes
$435 DC to 50MHz, 2-Channel. DC offset

DCto'20MHz function, Alternate magnifier function
Dual Channel V-525CRT Readout, CursorMeas. $1,025

V-523 DelayedSweep $995

V-422 40MHz DualTrace $795 V-522 Basic Model 5895

RSOs (Real -Time & Storage Oscilloscopes) From HITACHI ~
The RSO • its the new solution ~Is?

View, Acquire, Test, Transfer and Document Your Waveform Data

Compact. Full Feature Models

Low Cost/High Value Models

40M5Is, 100MHz, 4kw x tcn ., 2kw x zch,

20M5/S, 50MHz, 2kw x 2ch.

20M5Is, 50MHz, 2kw x 2ch. VC·6024 $ 2,049.00
20M5/s, 20MHz, 2kw x 2ch. VC·6023 $ 1,749.00
RSOsfrom Hitachifeature such functionsas roll mode,averaging, save memory,smoothing: interpolation.p<etriggering,
cursor measurements, plotter interface, and RS·232C interface. With the comfort of analogandthe power of digital.

20MHz Elenco Oscilloscope Elenco 35MHz Dual Trace $495
$ Good to 50MHz

375 MO-1252
MO-1251 • Highluminance 6' CRT

• Dual Trace • 1mVSensitivity
• Component Tester SCOPE PROBES • 6KV Acceleration Vollage

: ~~;~~rat ion P-1 65MHz. i x. lOx 519.95 : ~~~so:~J~~: ZAxis
• TVSync P-2 lOOMHz. l x. lOx 523.95 • DelayedTriggeringSweep
• 2 p-l Probes • lI:. [j ."" • Includes 2 P-l Probes

Allscopesinclude probes, schematics,operators manual, and 3year (2yrsforElenco scopes) world wide warranty onparts& labor. Many accessoriesavailable forall
Hitachi scopes. Callor write forcomplete specifications onthese and many other fine oscilloscopes.

Digital LCR Meter
LC·1801

$125
Measures:

Coils 1uH-2OOH
Caps .1pf-2oouf

Res .01·201.1

LEARN TO BUILD AND PROGRAM
COMPUTERSWITH THIS KIT!

INCLUDES: All Parts, Assem bly an d Lesson Manual

Model
MM-8000

$129.00

Wide Band Signal Generators
SG-9000

$129
RFFreq lOOK·450MHz

AM Modulation of 1KHz
VariableRFoutput

SG·9500 w Digital Display and 150MHz built-In Counter $249

Starting from scratch youbuild a oomplete syslOm. Our Micro-Master
traioerteacnesyoutownteintoRAMs,ROMs andruna80asmicroproces
sor, which uses similarmachinelanguage asIBMPC.You will writelhe
initial lnstructions to tell lhe8085 processor to 9ft started andslomlhese
insructions in pennanent memO!)' in a 2816EPROM. Teaches you all
aboutinput and outputports . oomputer timers. Build your own keyboa rd
and learn how to scan keyboard and display. No previous oomputer
knowledge required. Simpleeasy to understand instruction teaches you
to write in madline language.

ROBOTICS KIT FOR ABOV E (1.11.1-8010) $71.95

Digital Capacitan ce Meter
CM- 1550

$58.95
9 Ranges

.1pf-20,000ufd
.5%basic accy

Zero control
withcase

GF-8016 Function Generator
with Freq. Counter

$249

Quad Power Supply XP-580

$59.95
2-20Vat 2A

12VatlA
5Vat 3A

·5Vat .5A

Triple Power Supply XP-620
Assembled $65

Kit $45
2to 15Vat lA,

-2 to -15Vat lA
(or4 to 30Vat lA)

and 5Vat 3A
Containsall the desired features fordoing experiments.

Features short circuitprotection , all supplies.

True RMS 4 1/2 10 Function
Digit Multimeter I Multlmeter

M-7000 I':'-'''!~~,,; CM -365

$135 If 1 $65
.05%DC Accuracy ::~~_ , ,,"~ AC + DCVollage & Amps

.1% Resistance I!l Resistanceto 20001.10
with Freq. Counter ~l ~ w fil· :J1 Diode, Logic, & Trans test

and deluxecase I ~ Capacitance to200uF

Decade Blox
-.:..::.J.. .J.::..... [..19610 or
~i:? ::- {;E : #9620

..~. :::: :$18.95
#9610 ResistorBlox

47 ohm to 1M& lOOK pot
#9620 CapacitorBlox

47pf to 10MFD

Provides sine, triangle, square
wave from 1Hz to 1MHz

AM orFMcapability

1000 Amps
Data &Peakhold

8 Functions
Deluxe Case

ACCurrent Meter
5T·1010

$69.95

Digital Triple Power Supply XP-765

$249
0-20V allA
0-20Vat lA

5Vat 5A

Fulyregulated, Short circuit protected with
2 limitcontrol, 3 separatesupplies

XP·660with Analog Mete.r.s..$1...7.5~~.

• •
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WE NOW
CARRY

COMPLETE LINE
OF

FLUKE
MULTIMETERS

Models
21F 83
23F 85
25F 87
27F 8050A
73 8060A
75 8062A
77F 4- More
CALL FOR

SPECIAL PRICING



EQUIPMENT REPORTS
Global Specialties Protolab

menU Topics that are covered in the
laboratory manual include DC series
and parallel circuits, voltage dividers,
temperature effects, superposition,
polyphase systems, Delta-Wye con
version, phasor mathematics, reso
nance in tuned circu its, and other
top ics typically covered in the soph
omore year of an electr ical engineer
ing or technology progra m.

The Proto/ab scree n is broke n into
two main sections: the circuit con
struction board and the test-equip
ment window. Most interaction with
the program is done with the mouse,
except for.numerical component val
ues which are entered by using the
keyboard .

For example, to build a circuit, you
would click the mouse on the mouse
command line over the word PARTS. A
pull-down menu lets you select the
part you want to place-resistors , ca
pacitors, inductors, impedances,
wires, and ACIDC voltage and cur
rent sources are available.

To place the component or source,
you simply move to the appropriate
place, and click the mouse. You're
then asked for the part's parameters .
for examp le. a co il's inductance and

continued on page 82

CIRCLE 10 ON FREE INFORMATION CARD

Turn your computer
into a DC and AC
circu it sim ulation
tool

analysis shou ld find the Proto/ab to
be an ideal supplement to their class
room and laboratory instruction.
(We'd also expect many schools to
use the program as part of their
course work, since it can eliminate
the need for buying some test equip-

Electronics can be a very re
ward ing career. Of course, it
takes some work to get

there-anything worthwhile does.
But while we have nothing against the
hard work and studying that is re
quired to earn a degree, anyth ing that
makes the work more efficient is a
godsend.

We recent ly found suc h a god
send: Pro to/ab f ro m Gl o bal Spe
cia lties (70 Fult on Terrace, New
Haven , CT 06 512). Proto/ab is an
DCI AC Circuit Analysis Program
that turns your PC into a computer
simulated electronics laboratory.
With Proto/ab, you can build circuits
and examine their behavior with test
equipment. It gives you the advan
tage of having unlimited parts and all
the test equipment you'll need
without the worry that you'll blow up
your lab.

Proto/ab requires an IBM PC (or
compatible computer) with at least
384K of RAM , a mouse, and a CGA
display. (Unfortunately, the Hercu les
graphics adapter is not supported) A
separate version supports Macin
tosh computers .

Students who are studyi ng circuit

(f)
oz
o
a:
I
o
UJ
....J
UJ

o
Ci THIS EXAMPLE SHOWS THE OSCILLOSCOPE making measurements of the RLC circuit
~ on the right.
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2210A
Full Range
Poc ket
Size LED,
$239 .

8030
Bench Portable (Fits in an attach~
case) w ith ALL the Hondl-Cou nter"
Features p ius More, $579.

Range Signal
Low Display Display Strength Universal TCXO

Model H/gh 8D/g/fLED IDDlg// LCD Bargraph Counter Opt/on

8030 10Hz • • • ± .l ppm
24GHz add $125.

3000 10Hz • • • ± .2ppm
2.4GHz add $ 80.

2600 1MHz • • • ± .2ppm
2.4GHz add S80.

2210A 10Hz • ±.5ppm
2.4GHz add $ 75.

1300H/A 1MHz • ± .Spprn
1,3GHz add $ 75.

Sensitivity : <1 to <1OmV typical. NICads & AC Charger/Adapter Includ ed . Ca rry
Case . Ant enn as and Probes extra . One year pa rts & labor warranty on ali prod uc ts.

1300HjA
Low Cost Ultra
Sensitive (HF,
UHF, VHF),
$179 .



Take anyone of these HANDBOOKS
ELECTRONICS and CONTROL

• your one source for. engineering books from
over 100 different publishers

• the latest and best information in your field

• discounts ofup to 40% offpublishers' list prices

047/774

Publisher's Price $86.95

AUDIO ENGINEERING
HANDBOOK
Edited by K.B. Benson
• 1,056 pages, 722 illustrations
• the ideal on-the-job reference for all

designers, operators, and servicers of
professional and consumer audio
equipment

• a one-volume source offundamentals and
how-to information encompassing all
aspects ofaudio engineering

• coverage includes DSp, CDs, DAT, and
noise reduction developments

• contributors include Ray Dolby, R.C.
Cabot, and many more

412/74X

Publisher's Price $94.50

MAGNETIC RECORDING
HANDBOOK
Technology andApplications
Edited by C.D. Mee and E.n. Daniel
• 1,100 pages, 400 illustrations
• the most comprehensive reference

available on all aspects of magnetic
recording technology

• features contributions from 25
international experts

• includes coverage oferror correction
coding and magneto-optical recording

322/910

Publisher's Price $119.50

ANfENNA ENGINEERING
HANDBOOK, Second Edition
Edited by R. C.Johnson andH. jasik
• 1,408 pages, 946illustrations
• covers alltypes ofantennas currently in

(J) use with a separate chapter devoted
~ to each
~ • provides detailed data onphysical
o fundamentals, operating principles, design
~ techniques, andperformance data
6 •up-to-the-minute information onantenna
is applications
Ci • a must for those involved inany phase of

antenna engineering
14



Publishers Price $94.95
MODERN ELEClRONIC CIRCUITS
REFERENCE MANUAL
By J. T. Markus
• 1,264 pages, 3,666 circuit diagrams
• a handy, desktop referencewith 103

chapters organized by"family"grouping
• filledwith predesigned anduse-tested

circuits to save you production time and
money

• includes concise summaries ofall the
recent applications notes, journal articles,
and reports on each circuit, efficiently
organized and indexed for the practicing
engineer

404/461

Publisher'sPrice $89.95

ELEClRONICS ENGINEERS'
HANDBOOK, Third Edition
Edited byD. G. Fink andD. Christiansen
• 2,496 pages, 1,600illustrations
• the definitive reference toelectronics

engineering
• fully updated to cover allrecent advances

and developments
• ranges from essential principles anddata

to the latestdesignsolutions andpractical
applications - with an all-new chapter on
standards

• written and compiled by more than 170
contributors - allexperts in their fields

4 reasons
to join today!
1. Best and newest books from ALL pub
lishers! Books are selected froma wide range of
publishersbyexperteditorsandconsultants togive
you continuingaccess to thebest andlatest books
in your field.
2. Big savings! Build your library and save
money, too! Savings range up to 40% off pub
lishers' list prices.
3. Bonus books! You will automaticallybe eligi
ble to participate in our Bonus Book Plan that
allows you savings up to 70% offthe publishers'
prices of many professional and general interest
books!
4. Convenience! 14-16 times a year (about once
every 3-4 weeks) you receive the Club Bulletin
FREE. It fully describes the Main selection and
alternate selections. A dated Reply Card is in
cluded. If you want theMainselection,you simply
donothing- itwillbe shippedautomatically. If you
wantanalternateselection- or nobook atall- you
simplyindicate iton the ReplyCard andreturn itby
the date specified. Youwill have at least 10days to
decide. If, because of late delivery of theBulletin
you receive a Mainselection you donotwant, you
may return it for credit at the Club's expense.
As a Club member you agreeonly to thepurchase
of two additional books during your first year of
membership. Membership maybe discontinuedby
either you or the Club at any time after you have
purchased the two additional books.

c...
>
Z
C
>
~
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Name _

Signature _

McGraw-Hill BookClubs
Electronicsand ControlEngineers' BookClub®
P.O. Box 582
Hightstown, NJ 08520-9959

Please enroll me as a member of the Electronics and
Control Engineers' Book Clubilll and sendmethebook I
have chosen for only $14.95 plus local tax, postage and
handling. I agree to purchase a minimum of two addi
tionalbooks duringmy first year as outlined under the
Clubplan described inthis ad.Membership in theclubis Address/Apt.#- - ------- - - - - ------- - - - - -
cancellable bymeor McGraw-Hill any time after thetwo Clty/StatelZlp ....,...__...".--::----:--:-__-r-r- -,- ,---_---:_,----

bookpurchaserequirementhasbeenfulfilled.Ashipping This ordersubject to acceptancebyMcGra~·HIU Offergoodonly10newmembers Foreignmember acceptancesubjecttospecialcondiuons
and handling charge is added to allshipments. ECGA.Q43

L ~

r------------------------------------------------~I wish toorder the following book:

o ANrENNAENGINEERINGHANDBOOK (322/910)

o MODERN ELECTRONIC CIRCmTS REFERENCE MANUAL (4041461)

o ELECTRONICS ENGINEERS' HANDBOOK, 3/e (2091820)

o AUDIO ENGINEERING HANDBOOK (047n74)

o MAGNETIC RECORDINGHANDBOOK (4I2174X)



· NEW PH
Use the Free Information Card for more details on these products.
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feature high forward trans 
fer admittance, low ON im
pedance , and high-fre
quency operation. They
provide optimal low switch
ing distortion for the high
est frequency response in
high-end power amplifiers.
The MOSFET pairs include
the 18-volt, 10-amp
2SK1529 and 2SJ200; the
200-volt, 12-amp 2SK1530
and 2SJ201 . The bipolar
audio power transistors are
high-voltage, high-current
complementary NPN/PNP
devices optimized for low
power dissipation and

from Toshiba, targeted at
the U .S . power-amplifier
market, are engineered
with good noise linearity for
low THD and low inter
modulated distortion .
Three audio product
types-IGBT, MOSFET,
and bipolar-are repre
sented to provide perfor
mance and price options;
all three meet class A and
class AB power-amplifier
standards .

The IGBT power tran
sistors (pictured) include
the 250 -volt , 20-amp
GT200101 and the com 
plementary GT200201
that featu re high forward
tran sfer admittance , low
saturation voltage , high in
put impedance, and an en
hancement mode . The
complementary P-channel/
N-channel MOSFET pairs

AUDIO POWER TRAN
SISTORS. Three lines of
audio power transistors

gated , single or multip le
operations and two simul
taneous outputs .

The model 3040 13-MHz
function generator costs
$1,195 .0Q-B&K-Preci
sion, 6470 West Cortland
Street, Chicago, IL 60635;
Tel: 312-889-1448.

updated or changed ac 
cording to the user 's
needs . The device can be
configured with 1MB of
standard memory or up to
16MB of optional memory,
and is available with
EPROM. STATIC RAM, or
PSEUDO-STATIC RAM in
tern al add-on memory.
Also available are the plug
in Colby Magic Memory
Module and COLBYCARO
memory units .

The Pocket Info Pac
costs between $899 .00
and $2999.00. depending
on the type of memory.
Colby Systems Corpo
ration, 2991 Alexis Drive,
Palo Alto, CA 94304; Tel:
415-941-9090.

virtual display from
Reflection Technology
(Radio-Electronics,
February, 1990) as its dis
play, Colby Systems'
Pocket Info Pacgives users
instant access to anyone
of thousands of images .
The high-capacity, hand
held information-storage
and -retrieval system lets
users download, access,
and control text and graph 
ics us ing a built-in touch
pad.

The Pr ivate Eye , al 
though it weighs only 2.26
ounces and fits in the palm
of a hand. allows users to
view high -re solution im 
ages as a full 12-inch ,
720 x 280-pixel image. The
data is downloaded via a
serial port from a Macin
tosh or MS-DOS-compati
ble computer and can be

tr iangle, ramp, and pul se
signals . An internal/exter
nal 6-digit frequency coun
ter measures signals to 30
MHz . The model 3040 has
internal/external AM and
FM modulation and sweep
generator capabilities . It
provides triggered and

POCKET INFO PAC. The
battery-powered Pocket
Info Pee, which measures
13/ 4 x 4 x 8% inches and
weighs just over one
pound, lets users access
images and scroll through
electronic pages, much like
reading a book, by simply
press ing a series of three
or four buttons on a touch
pad, or through menu op
tions. Using the innovative
Private Eye ultra-miniature

UNIVERSAL FUNCTION
GENERATOR. Providing
the higher frequencies and
greater versatility required
to evaluate high -speed
electronic systems , B&K
Precision s model 3040 13
MHz universal function
generator with frequency
counter is designed for use
in R&D, production testing,
service and repairs, and
education. It offers a 0.1-Hz
to 13-MHz main generator
range with a digital fre
quency display and pro
vides sine, square, triangle,
ramp, and pulse waves ;
TIL outputs ; and AM and
FM modulated signals . The
second generator range,
from 0 .1 Hz to 10kHz, can
be used as a modulation
source , sweep source ,
gating source, or indepen
dently. The second gener
ator provides sine, square ,

ena
Z
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lower cost per watt of out
put power in audio power
amplifier applicat ions. The
bip o lar
2SA 155312Se4029 pairs
are fabricated in TO-3PCl)
packages , as are the IGBT
trans istors . The M OS
FET' s are packaged in
TO-3PCN) packages .

In quantities of 500 , the
IGBT pow er t ra nsis to rs
range in price from $5.30
t o $5.70 eac h , th e
MOSFET's ra nge f ro m
$ 3.50 to $4.00 each, and
the bipolar transistors from
$ 1 . 7 0 t o $ 2 .10 .
Toshiba America Elec
tronic Components
lnc. , 9775 Toledo Way, Ir
vine , CA 92718.

POCKET PERSONAL
DMM. About the size of a
s l im po cket ca lcu lator
C2 x 4 x % inches) , Techni
To ol 's Person al DMM
Meter (#393TE06OJ offers
easy one-hand ope ration.
The compact unit features

CIRCLE 13 ON FREE
INFORMATION CARD

a high-speed auto-ranging
and samp le rate for bar
graph display and an oper
ating range from O°C to
40°C, with maximum 80 %
RH. An automatic power
off function increases bat
tery life to 250 hours. The
DMM comes in a protec
tive fo ld ing c as e , a nd
weighs only 100 grams in
cluding the meter case and
batteries.

The Per sonal DMM
Met er has a suggested

price of $49 .95.-Tech
ni-Tool, Inc. , 5 Apol lo
Road, P.O . Box 368,
Plym outh M eeting , PA
92462; Tel: 215-825-4990 ;
Fax: 215-828 -5623.

BENCH /PORTABLE
COUNTER/TIMER. Fo r
portable as well as bench
top use, Optoelectronics '
model UTe 8030 is both a
full-featured, 3-GHz bench 
top counter and a self-con 
tained portable f requency
finder that can be outfitted
with its own batteries, an
ten na pack, and backl it
readout for field work.

CIRCLE 14 ON FREE
INFORMATION CARD

As a counte r-timer, the
instrumen t makes direct
and prescaled frequency,
peri od, and tim e-interval
measurements and calcu 
lates and displays frequen
cy ratios. The UTe 8030
provid es 1-mV sensit iv ity,
1-PPM accuracy, 1-Hz res
olution, and a 1-Hz to 3
GHz range. A display-hold
featu re makes it easy to
record 10-place frequency
readings . An external refer
ence jack is provided for
more accurate lab refer
ence cloc ks. The unit of
fe rs s ign al -cond it ion in g
controls. A variable trigger
control eliminates jitter and
a 6-dB / octave low-pass fil
te r and a switchable 20-dB
attenuator allow the user to
filter out noise.

As a portable freque ncy
finder, the UTe 8030 has a
10-Hz to 2400-MHz dy
namic operating range, and
1-mV sensitivity up to 500
MHz. It features a 16-seg
ment sig nal-s tre ngth ba r

Train at Home to be an
Electronics Technician!

Professional training a nd equipme nt can help
you quali fy for a dynamic, high-paying career
in you r spa re time .

As the demand for computers and micro
processor s in business and manufacturin g
continues to gro w. so does the need for
qual ified technicians. It' s not unusual for ex
perienced techn icians to earn from $35.000
to more than $40 .000 a year. * Now there 's
a way you can tra in for this exc iting fie ld
without inter rupt ing your job or home iife.

Choose Fro m Th ese Programs of Study

- Electronics & M icro processor Technology

- Industrial Electro nics & Microprocessor
Technology

- Computer Serv ic ing & Electronics
Technology

- Specia lized Associate Degree In
Electro nics Technology

You Get Pro fessional Eq uipment
For Professiona l T raining

Depending on the progra m you select. youI l
perfect your skills using this advanced equip
ment. included in the price of tuition:

- IBM-Compatib le
Personal Computer

- Digital Mult imeter
- Digital Logic Probe
- Elenco Oscilloscope

Exclus ive Extras
That Enha nce You r Training

Peoples College introduces some training firsts
to make your learning experience more
comple te:

- Accelerated Learn ing System - a scien
tifically proven study system that lets you
lea rn faster and eas ier than eve r befo re .

- Optional One-Week Seminar - availab le
with our advanced programs . Condu cted
on our campus near Orlando. Fla. Not
requ ired for graduation. but a valuable
opport unity to fine tune your skills with
personal guidance .

- Video Tutor Train ing Tapes - give you a
permanent. visual record of informative
lectures and close-up demon strations .

- Experience Labs - professionally
designed experiments that g ive you hands-
on " bench" experience. .

- Industry Certification Tra ining Gu ide 
provided with three of our program s .
Gives you first-hand insight inti) the
examination you may take for your
professional license.

CIRCLE 184 ON FREE INFORMATION CARD

For CO LOR CATALOG Mail
Coupon or Ca ll TOLL FREE

1-800-765-7247
Progn nns off ered 01l~Y ill VIIi/rtf States, Canada . Puerto Rico
Will Virgin IS/Wills. No ObliX,,!icUl. No salt's person will ro ll.

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

~ - - - - - - - - - - - - - - - -
YES! I would like to kno w mor e about your
t raining programs. Send a cat alog to:

Name _

Address _

City _

Sta te Z ip _

,~f.~9J:~f?o S9~~~~
I 233 Aca de my Dri ve - P. O . Box 42 1768
1 Kissimmee, FL 34742- 1768
1 \~III ~l' r .-,) . ~. 1~'Hr~'" :; n~ p _ _ ~ O~ 9~
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graph . augmented by an
aud io annunciator that
beeps faster as s igna l
strength increases.

The UTe 8030 universal
counter/timer co sts
$579.00 . Options include a
± 0.1 PPM time ba se
($125) . a Ni-Cd batt ery
pack ($75) . and an LCD
backlight ($40 ).-Op
toelectronics. Inc.,
5821 NE 14th Avenue, Ft.
Lauderdale. FL 33334; Tel:
800-327-5912 o r
305 -771-2050; Fa x :
305 -771-2025.

UPS-BATTERY TESTER.
For testing lead-acid bat 
teries- including the main
tenance-free types such as
sealed. recombination, and
gel cells that are commonly
used with standby, uninter
ruptab le. and back-up
power supplies-Perfor
mance Technological Prod
ucts has introduced the
model 1200 universal 12
volt battery tester. The bat-

CIRCLE 15 ON FREE
INFORMATION CARD

teries can be tested when
serie s- conn ected wit h
each other, and even whi le
they are actively being
charged . The device allows
the user to log gradual
changes in battery con
dition as they occur, provid
ing a useful history fo r
preventative maintenance.
By subjecting the battery
to an 80-amp ele ct ron ic
load for 10 sec onds. the
device can indicate
whether the battery is
" good." "weak," or l'bad."
Test results are easy to in-

terpret ; by simply clipping
the tester to a battery, the
LCD indicators display the
status . Pin jacks on the
model 1200 accommodate
an aux i l iary vo lt mete r.
which allows precise mea
surements during testing.

The model 1200 battery
tes ter. wi th 12-inch lead s
and co pper-plated, color
coded stee l clips . co sts
$194 .70 .-Perfor
mance Technological
Products. P.O. Box 947 .
Roswel l, GA 30077 .

COAX ADAPTER-CON
NECTOR KIT. Contain ing
24 connectors and six uni
versal interfaces. Test Pro
bes. Inc.:S TPI 3000A Kit
lets users quickly and easi
ly create any adapter by
screwing any comb ination
of two connectors to one of
the interfaces. Because no
soldering or crimping is re
quired. the connectors can
be used repe ated ly. In
cluded are two male and

CIRClE 16 ON FREE
INFORMATION CARD

female connectors of the
BNC. N . UHF. and TNC
adapt ers ; one male and
female of the SMA. mini
UHF. F, and RCA adapters ;
and si x universa l inter
faces. The male and female
co nne cto rs have go ld 
plated contacts . Teflon in
sul at ion. and machined
br ass s ilver-p lated co n
nector bod ies. Universal
adapter cables are avail
abl e separately, as are
spare individua l pieces .
The kit comes in a soft
leather case that organizes
the collect ion.

Try the

Communicate with other
R-E readers.

The more you use it the
moreuseful it becomes.

RE-BBS
516-293-2283

(RE-BBS)
516-293-2283

bulletin board
system

EIE;;;'mn'es.

leave yourcomments on
R-E with the SYSOP.

Add yourself to ouruser
files to increase your
access.

We support 300 and 1200
baud operation.

Parameters: 8N1 (8 data
bits, noparity, 1 stop bit)
or 7E1 (7 data bits. even
parity. 1 stop bit).

~--I Earn up to

1
0[ $3 0 an hou r
_ and more!

.~ 1\,Jil .Learn athome inspare time.
~/~I""-r-r-,,,,, I 'F/ Nopreviousexperience needed!

No co stly school. No commuting to class.
The Original Home-Study co u rse prepares
you for the "FCC Commercial Radio
telephone License."This val uable license is
your profession al " ticket " to thousands of
exciting jobs in Com m u nication s. Radio
TV. Microwave, Maritime, Radar. Avionics
and more .. .eve n star t you r own business!
You don't need a college degree to qualify,
but you do need a n 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 m oney refunded. Send for
FREE facts now. MAIL COUPON TODAY!

r----------------------,
I commdnD PRODUCTiOnS I
I FCC LICENSE TRAINING. Dept. 90 I
I P.O. Box 2824, San Francisco. CA 94126 :
: Please rush FREE details immediately! I

I NAME I
I ADDRESS I , ----'
I CITY STATE ZIP I
L ~__~J

TUNING ' OR
SH IPPINGIolOOEl RAN G E CHANNELS PASS aA NO PRICE

23H 50-66 101Hz 2.3 (or 6 meter haml 50·300 101Hz $30
NO

46FM 66·108 101Hz 4.5 6 lor on FIoII 50·300 101Hz $30 SHIPPING
1417 120·U4 101Hz !4IAI15IB) '6IC) 17(0) 50·400 101Hz $30 or

C.O.D.
1B22 144·174 101Hz 18{E) 19{F) 20{G)21(H) 22 (I) 50~00 101Hz $30 CHARGES

713 174·216 101Hz 7.8.9.'0 .11.12.13 50·400 MHz $30

CALLTOLL FREE FOR C.O.D.O RSENDCHECKTOORDER
FAST DELIVERY

30 DAYM ONEY BACKGUARANTEE (3 FILTERLIMIT)

3 for $75 • 10 for $200 • mix or match

• ATTENUATION - 45 dB TYPICAL
• BANDWIDTH · 4 MHz AT 5 dB POINTS
• INSERT ION LOSS - 2 dB

star Circuits
P . O. Box 9 4917

Las Veg as , NV 8 91 93- 491 7

1-800-433-6319
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A Shocking Offer!

All This and Much More
For ONLY!

• Bookstore Priv ileges
• Patented Learning Method
• Electronic Bulletin Board
• 24-Hour Grading

50

39 lessons , exams, binders and equipment. This
special introductory price includes all the benefits and
assistance CIE normally extends to its students and
graduates. You'll be entitled to unlimited access to
CIE's faculty and staff to assist you in your studies via
a toll free 800 number six days a week, 24-hour
turnaround on grad ing your submitted exams, CIE
Bookstore privileges, a patented learning method,

reference library, a student, faculty
and alumni electron ic

bulletin board and a free
issue of CIE's school
newspaper The Electron.
All this knowledge and
support will put you on the
road to understanding
digita l electronics,
microprocessing principles,
computer systems, telecom-

munications, and
much, much,

more.

$

Now for the first time in CIE's 56 year history you do
not have to be enrolled at CIE to receive our introduc
tory Electronic and Electricity Lesson Modules.
Available for a limited time to non-students for the
shockingly low price of only $99.50.

With CIE's patented AUTO-PROGRAMMED
method of learning you'll quickly learn and then
master the basics of electronics and electricity and
then move on to... DC/AC circuit
theories, fundamentals of bi-polar
junction transistors (BJT) , field
effect transistors (FET),
wiring, diagram and sche
matic readings, component
identification, soldering
techniques... and much,
much, more.

Your comm itment to CIE
ends with your payment, but
CIE's commitment to your
success just begins when you
receive your

• Free Issue of The Electron
• Build your personal burglar alarm
• Instructors available 6 days a week
• 20 lesson books containing 39

theory and hands-on training
lessons and exams.

------------------ ------------------
$99.50Total Merchandise: _ ----'--- _

Ohio Residents add 7% Sales Tax:
California Residents add 6-1/2% Sales Tax: _
Total this order: _

Method of Payment: Amount Enclosed . . . $ _
o Personal Check or Money Order
o Master Card 0 Visa

DDDDDDDDDDDDDDDD

Address: _

City: Apt. #: _ _

State: Zip: _

o Yes, send me CIE's 39 Introductory Electronic
and Electricity Lessons and Equipment.

Name: _

Age: Phone ( __ ) _ Card Expiration Date: _

BOOKSTORE
177(. Enst l7th Stn 't·t

CIt·, ..1.",,1. Ohi,, ·l·II I·1

(216)~31 -~400

BK03

Signature _

[.J CHARGE BY PHONE! [ VISA]
9 AM to 4:30 PM Eastern Time; from Ohio 1-800-523-9109

from all other states 1-800-321-2155
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The TPI 3000A coa xial
adapter/connector kit
costs $150.00.-Test
Probes. Inc., 9178
Brown Deer Road , San Di
ego, CA 92121; Tel :
800-368-5719.

PORTABLE RESISTIV
ITY METER. For static
control, ACL s #475 meter
is designed to provide fast ,
repeatable, comparati ve
measurements of surface
resistivity. The easy-to-use
instrument has no cables
or probes to adjust, and of
fers automatic ranging
from 104 to 10'4 ohms per
square . Accurate to +Y2
decade, the meter conve-

CIRClE 17 ON FREE
INFORMATION CARD

. niently checks resistivity
specifications for static
control products such as
anti-static bags, static-dis
sipative mats, and con
ductive work surfaces. The
rugged, portable meter
comes with a leather carry
ing case and a rechargea 
ble battery with a 115-VAC
adapter/charger that pro
vides 4-8 hours of steady
operating time.

The #475 portable sur
face resistivity meter has a
suggested price of
$825 .00.-ACL Incor
porated, 1960 East De
von Avenue, Elk Grove
Village , IL 60007; Tel :
708-981-9212.

FREQUENCY-LOG
GING/-ANALYSIS SYS
TEM. Designed for stand 
alone , unattended frequen
cy monitoring and logging
in Wide FM , Narrow FM,

AM, or single-sideband fre
quencies, a complete
package from ACE Com
munications consists of a
receiver that covers 100
kHz to 2036 MHz, plus
control software and serial
interface hardware. The
computer-driven system
offers two basic types of

CIRClE 18 ON FREE
INFORMATION CARD

analysis and logging func
tions. In one, a spectrum
analyzer-type display
shows spikes" of received
frequencies v e r t ic a l ly
ranked by signal strength ,
with the horizontal axis rep-

. resent ing the radio fre
quencies being received .

The display can either be
viewed on a screen or out
put to a dot-matrix or laser
printer. The other, tabular,
method lists active calls by
frequency, signal strength ,
date , and time. It even keys
the call to a tape reco rding
of the audio portion of the
radio transmission . Tabular
data also can be printed or
s tore d to dis k . The
RS232C serial interface al
lows remote operation and
provides futu re expansion
capabilities. A 4800-baud
transfer rate is supported.

The frequency-logging
and -analysis system has a
suggested retail price of
$1,290.00.-Ace Com
munications, Monitor
Division , 10707 East 106th
Street, Indiana pol is, IN
46256; Tel: 800-445-7717 ;
Fax: 800-448-1084.

PULSE GENERATORS.
Built-in CRT displays en
hance the flexibility and
ease-of-use offered by
Tektronix's PG2010 family

of pulse generators . The
displays provide instant ac
cess to pulse-parameter
information and show the
t iming relationships be
tween the two channels
and the pulse edges
without the user having to
deal with an array of knobs
and buttons . Each of the
pulse generators provide
menu-driven set up and
built-in calibration, selecta
ble from the Utility Menu,
for enhanced accuracy.
The 50-MHz pulse gener
ators provide 250-ps tran
sitions and program
mability in portable pack
ages that can be used with
benchtop oscilloscopes or
logic analyzers.

The instruments cover
applications from general
purpose analog design

CIRClE 19 ON FREE
INFORMATION CARD

through high-speed digital
applications, and all pulse
parameters can be con
trolled over wide ranges.
Pulse period is adjustable
from 20 ns to 10 seconds
(± 1% of setting ± 1 ns)
with 100-ps resolution . De
lay and width are also ad
justable with 1OO-ps resolu
tion over ranges of 0.0 ns
to 9.89990 seconds and 10
ns to 9.9 seconds, respec
tively. Each pulse generator
also has a double-pulse
mode and DC-50-MHz ex
ternal trigger and gate in
put capabilities, as well as a
counted-burst capability
for 2-999,999 cycles per
burst.

The PG 2010 family pro
vides a mix of available out
put levels 'a nd pulse
transition times. The PG
2010 provides an adjusta 
ble output level to 2.5 volts
p-p into 50 ohms within a

± 2.5-volt window, and se
lectable transition times of
250 ps, 700 ps, and 1.8 ns.
The PG 2011 provides an
adjustable output level to
10 volts p-p into 50 ohms
within a ± 10-volt window
and transition times ad
justable from 5.5 ns to 10
ms. The PG 2011 s rise and
fall transitions can be set
toqether or independently.
The PG 2012 contains two
pulse channels; one is
equivalent to a PG 2010
and the other is equivalent
to a PG 2011.

Prices for the PG 2010,
PG 2011 , and PG 2012
pulse generators range in
price, depending on model
and options ordered, from
$6,950 to $12,900.
Tektronix. Inc. , P.O.
Box 19638, Portland, OR
97219-0638, Attention :
65W; Tel: 800-426-2200.

PROGRAMMABLE AT
TENUATOR. Pasternack
Enterprises' model
PE7011-3A is a 50 -ohm
programmable coa xial at
tenuator with an attenua
tion range of 0-60-dB
steps, designed for DC to
1,000 MHz. The unit has a
Y2-watt average power han
dling capability, with 50

CIRClE 20 ON FREE
INFORMATION CARD

watts peak. Its switching
time is 15 milliseconds, and
its operating voltage is
+ 12 VDC at 45 mA per
step ma ximum . Con
nectors are SMA female.

In 100-piece quantities,
the PE7011-3A program 
mable attenuator costs
$168.00 each .-Paster
nack Enterprises, PO.
Bo x 16759, Irvine, CA
92713-6759 ; Tel:
714-261-1920. -- R-E
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The Benchtop Electronics
Reference Manual-2nd Ed.

By Victor F.C. Veley
This is the most com 
prehensive reference avail
able on the subject. It
covers the topics of AC,
DC, solid-state and tube cir
cuits, microwaves, com
munications , digital prin
ci ples , and electr onic
mathematics.
784 pp., 389 iIIus.
#3414H $39 .95

Mastering Electronics-3rd Ed.
by John Watson
Master the principles of
electronics beginning with
resistors, capa citors , units
of electricity, transform ers,
and linear elect ronics. Ad
vanced topics include audio
amplifiers, optoelectronics,
digital logic , timers, and
radio and TV.
449 pp., 200 iIIus.
#9351H $34.95

International Encyclopedia
of Integrated Circuits

by Stan Gibilisco
This reference is packed
with the latest ICs used in
communications , micro
computers, power supplies,
data-conversion, logic, and
more. Compare specifica
tions and pinouts ... locate
re place men t in for ma 
t ion ... genera te des ign
concepts . . . and more.
1,088 pp., 4,000 iIIus.
#3100H $44.95
(regularl y $75.00)

Old Time Radios! Restoration
and Repair by Joseph J. Carr

Old Time Repair or restore classic
RAD I 0 vacuu m tube and transistor

radios easily and inexpen
sively. Carr presents the
histo ry, theory , and prac
tical operation of old-time
radio sets. Detailed instruc
tions and schematics are
provid ed.
256 pp., 247 iIIus.
#3342H $25.95

City _

State/Zip _
Satisfaction Guaranteed- If you are not completely satisfied, return the book(s) for a
complete refund. Order(s) subject to credit approval. Prices subject to change. RE11

Address _

Please send me the book(s) below:

Name _

Book # Price Book # Price _

Book # Price Book # Price _

The CET Study Guide-2nd Ed.
by Sam Wilson

The CET Exam Book-2nd Ed.
by Dick Glass and
Ron Crow
These study guides will
help you prepare and pass
the Associate and Journ ey
man exams with flying col
ors! They cover the latest
techn ical information on
everything from antennas
and digital circuits to test
equipme nt and troubl e
shoot ing.
#5447C $24.90

Encyclopedia of Electronic
Circuits-Vol. 3 by Rudolf F. Graf
I - ~ . -~ The latest entry in Rudolf

,1 ' . ' ';r.' .~. I Grat's bestse lling series of

I
giant sour cebooks! This

, third volume covers every
conceiva ble electronic andI integrated circuit category .

; You get schemat ics for the
i latest available alarm and

I
I secur ity circuits, detectors ,

and much more .
768 pp., 1,000 iIIus.

-_-'---=-~~-=- #3348P $29.95

Save Money! Order all three volumes
for only $75.90! Order #5460C

Encyclopedia of Electronic
Circuits-Vols. 1 and 2

by Rudolf F. Graf
Volum e 1 puts over 1,200
of the most useful circuit
designs in the industry at
your fingertips. Features

k === = =::::::::::=;.every1hing from A-ala rm
circuits-to Z- zero cross
ing detector circuits.
768 pp., 1,762 iIIus.

Volume 2 features a wealth
" ~ " of electronic and integrated

'" circuit ideas, including laser
and fiberopti c circuits, sen

<: sors , thermal reactors , and
<:/ , more.

_ _ _ _ _. v 744 pp., 728 illus.

Both books for only $49.95 , #5376C

Thi s money-saving guide
shows you how to maintain
a nd repair VHS HQ
machin es, 8mm, and cam
corders. Includes full
coverage of mec hanical
systems, electronic circuits,
and illustrated service data.
352 pp ., 370 iIIus.
#3103H $27 .95

PRACTlCAi

ANTENNA
H.\NI)I()()~

803800.6
IBMCOMPATIBLE
AND SAVE ABUNDLE

Practical Transformer Design
Handbook-2nd Ed. by Eric Lowdon

This practical handbook on
the design , construction,
and application of small
iron-cor e tran sformers
shows you how to build
power transformers and
current transformers to suit
your equipment and project
needs.
400 pp., 288 iIIus.
#3212H $34.95

Signature _

Practical Antenna Handbook
by Joseph J. Carr
Build and design antennas
for any application , inclu
ding radio and TV anten
nas . .. antennas for short
wave liste ners . . . mob ile
antennas . . . and othe rs.
You get valuable informa
t ion on pr opagation ,
waveguides , grounding
techniques, and more.
4 16 pp., 354 iIIus.
#3270H $32.95

Accl. No. Exp.

To Order Call Toll Free 1-800-822-8158
(in PA, AK, and Canada call 1-717-794-2191) or fax your order: 717-794-2080

or mail coupon to : TAB BOOKS, Blue Ridge Summit, PA 17294-0840
Please dd applicable state and local sales tax (in Canada add $5.00
shippir i nd handling) .

o Chl or money order enclosed made payable to TAB BOOKS.

Charge my 0 VISA 0 MasterCard 0 American Express

Build Your Own 80386 IBM@
Compatible and Save a Bundle

by Aubrey Pilgrim
Get the power of a PS/2
Model 80 at a fraction of the
cost . Includes easy -to-
fo ll ow instructions for
assembling an 80386 com
puter , expl anati ons of
mem ory functions and
operation, and sources for
components and parts.
232 pp., 84 iIIus.
#3131H $26.95

Maintaining a n d
Repairing VCRs- 2n d Ed.

by Robert L. Goodman



You assemble and test
your computer's "intelligent"
keyboard, install the power
supply and 5V4" disk drive,
then interface the high-resolu
tion monitor. But that's not all.

Your hands-on training
continues as you install a
powerful 20 megabyte hard
disk drive-today's most
wanted computer peripheral
now included in your course to
dramatically increase the data
storage capacity of your com
puter while giving you light
ning-quick data access. Plus
you work with exclusive word
processing, database, and
spreadsheet software, yours to
use for your own professional
and personal applications.

As you build your com
puter, performing key demon
strations and experiments at
each stage of assembly, you get
the confidence-building, real-

Jobs for computer service technicians will almost double in the next
10 years according to Department of Labor statistics, making
computer service one of the top 10 growth fields in the nation.

Now you can cash in on this exciting opportunity-
either as a full-time industry technician or in a computer
service business of your own-once you've mastered elec
tronics and computers the
NRlway.

NRI's practical combi
nation of "reason-why"
theory and hands-on building
skills starts you with the
fundamentals of electronics,
then guides you through more
sophisticated circuitry all the
way up to the latest advances
in computer technology.

Learn to troubleshoot and service
today's computer systems as you
build a fully AT-compatible micro,
complete with 1meg RAM, and
powerful 20 meg
harddrive
Train the NRI Way- and
Earn Good Money Servicing
Any Brand of Computer

'Irain With a Powerful
AT-Compatibl~Now

with 20 Meg Hard
Driveand 1 Meg

RAM!

1bgive you hands-on training
with the absolute in state-of

~ the-art computer technology,
z NRI includes the powerful
~ West Coast 1010ES computer
I- as the centerpiece of your
~ training. As you assemble this
u:J fully IBM AT-<:ompatible
6 micro from the keyboard on
~ up, you actually see for
a: yourself how every section of

your computer works.
24



FREE lOO-Page
Catalog 'Iells More

IBM and ATere
reg;.t«"ed tzademarks of
Internatiooal. Business
MachineoCoot>o<atloo

McGraw-Hill Continuing
E ducation Center
4401 Connect icut

Avenue,NW
Washington , DC 20008

Send today for NRI's big, lOO-page
catalog that describes every aspect of
NRI's innovative computer training,
as well as hands-on training in other
growing high-tech career fields. If the
coupon is missing, write to: NRI
School of Electronics, McGraw-Hill
Continuing Education Center,
4401 Connecticut Avenue, xw
Washington, DC 20008.

prepared to
takeadvan~

of today s
oppor

tunities in
computer service.

Youlearn at your
own convenience in
your own home.

No classroom
pressures, no

night school, no need to quit your
present job until you're ready to make
your move. And all throughout your
training, you've got the full support of
your personal NRI instructor and the
NRI technical staff, always ready to
answer your questions and help you
whenever you need it.

...~.School of"'1rW'. Electronics

Accredited Member National Home Study Cowx:iI______ 1- - __

No Experience Needed,
NRI Builds It In

City/Stat e/ Zip we'u gin you tomorro w,

Str eet

Name (Please prin t)

.j'l~

"~nl~McGraw-Hill Continuing Education Center 0 check r...,r details. I
4401 Connecticut Avenue. NW. Washington, DC 2000S '---------' 0 Air Conditioning, Heating. & Refrige ration

~ CHEC K ONE FREE CATALOG ON LY 0 Telecommunications 0 Small Engine Repair
o Computer Electronics 0 Industrial Electronics 0 Electrician
o TV/ Video/Aud io Servicing 0 Electronic Circuit Design 0 Locksmithing I
o Robotic s 0 Basic Electronics 0 Trave l Car eers
o Electronic Music Technology 0 Bookkeeping & Accounting 0 W rit ing
o Security Electronic s 0 Building Construction 0 Paralega l I
o Digital Electron ics Servicing 0 Automotive Servicing 0 Computer Programming ~

Z

A ge I~
-----------------------__I~3-011 _

This is the kind of practical, hands-on
experience that makes you uniquely

New! Explore the Latest
Advances m Voice Synthesis

world experience you need to wor~--
with, troubleshoot, and service today 's
most widely used computer systems .

Now NRI also includes innovative
hands-on training in voice synthesis,
one of today's most exciting and wide
ly applied new developments in com
puter technology.

You now train with and keep a
full-featured 8-bit D/A converter that
attaches in-line with your computer's
parallel printer port. Working with the
exclusive text-to-speech software also
included with your course, you explore
the fascinating technology behind
both digitized and synthesized com
puter speech.

NRI's new hands-on training in
voice synthesis is just one more way
you get the confidence-building
experience you need to feel at home
with the latest advances in computer
technology.

Your NRI computer trainin'g
includes all this: · .NRI's unique
Discovery La~ for circuit design
and diagnosis • NRl's hand
held digital multimeter
featuring ''ta lk-you
through" instructions on
audio cassette . A
digital logic probe
that lets you visually
examine computer
circuits • The new
AT-compatible West
Coast 1010 EScomputer
with high-speed 80286
CPU, 101-key " intelligent"
keyboard, 1.2 meg high-density
floppy disk drive, 1 meg RAM
(expandable to 4 meg), 64K ROM
• 20 megabyte hard disk drive •
MS-DOS, GW-BASIC, word proces
sing, spreadsheet, and database
software-· Reference manuals with
programming guidelines and
schematics
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NEW LIT
Use The Free Information Card for fast response.

Featuring Heathkit's full
line of learn-at-home elec 
tronics courses for con 
sumers who want to keep
up with to day's tech
nological advances and in
novations , th is 32-page .
catalog includes courses in
basic and advanced elec
tron ics , laser technology,
digita l techniques, micro
processing , fiber optics .
and amateur-radio opera
tion . Also offered , in both
kit and preassembled form,
are a variety of Heathkit
trainers and accessories
for use in perform ing the
course experiments . Sev
eral of the courses have
optional videotapes that
supplement the texts , or
could be used alone as an
overview. The kits come in
varying degrees of diffi
culty, for beginning and ad
vanced builders . R·E

CIRClE 24 ON FREE
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FALL 1990 HOME
WORKS BY HEATHKIT;
from Heath Company,
Department 350-052,
Benton Harbor, MI
49022; Tel: 800-44
HEATH; free.

vironmental specifications .
Ordering information in
c ludes dimensions, part
numbers, accessories, and
mating connectors.

CIRClE 23 ON FREE
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ELECTRONIC INTER
CONNECTION SYS
TEMS: PRODUCT OR
DERING GUIDE; from
3M Electronic Products
Division Catalog, P.O.
Box 3064, Cedar Rapids,
lA, 42406-3064; free.

In its 576 pages, this cat
alog presents information

on IC socket, board -mount
and wire-mount socket .
"MIX," plug , DIN, PCB,
DIP, card-edge, D-sub, and
D -r ibbon connectors ;
headers; breadboard sys 
tems; cables; and assem
bly equipment. Extensive
cross -reference charts
help readers to quickly lo
cate products, as wel l as
mating cable, accessories,
and assembly equipment.
Three complete indexes
arranged by grid spacing,
part number, and product
type-are included in the
guide. The description for
each ite m inc ludes fu ll
physical . electrical, and en-

trostatic discharges; and
train emp loyees in static
control tec hniques, includ
ing the use of protecting
ground straps and cloth ing.
The book also provides a
glossary of ESD-related
terms and phrases and a
listing of static -contro l
produc t vendors .

workplace. It explains how
to design ESD-protective
packages , materials, and
containers ; handl e and
store electronic compo
nents; simu late e lec -

CIRClE 22 ON FREE
INFORMATION CARD

17294-0850; Tel.
1-8 00-233-1128; hard
cover; $29.95.

As the power, speed,
and compactness of elec
tronic devices is improved ,
those devices are becom
ing more vulnerable to over
stress from electrostatic
disc harge CESD), For those
who are involved in the pro
duction. packaging, distri
bution, or repair or elec
tronic components and
assemblies , this book pro
vides a practical introduc
tion to ESD protection . It
exp lai ns the origins and
effects of ESD and what
can be done to prevent
dangerous static levels in
the workplace. The book
offers practical advice on
how to design and bui ld
static-free workstations;
measure and monitor static
levels; select static-control
equipment and test instru
ments; choose static-free
flooring; and regulate hu
midity and ionization in the

ELECTROSTATIC DIS
CHARGE PROTECTION
FOR ELECTRONICS; by
Neil Sclater. TPR, Divi
sio n of TAB Books Inc.,
Blue Ridge Summit, PA

.. ~ .. u ' n . ' .It·.·..,. '''' ''., .

GUIDE TO HIGH PER
FORM AN C E DM Ms;
from John Fluke Mfg .
Co., Inc. , P.O. Box 9090,
Everett, WA 98206-9090;
Tel: 800-44-FLUKE; free.

To introd uce buyers and
regular users of digital mul
timeters to the high-perfor
mance funct ions and ca
pabilit ies of today's instru
ments, Fluke has created

CIRCl E 21 ON FREE
INFORMATION CARD

FL..UKE.

this app lication note . It pro
vides usefu l selection crite
ria for buyers, and informa
tion to help current users
get the most from their in
struments . It opens with a
deta iled description of a
high- performance D M M ,
and inc ludes sections on
extended measurement
capabi lities , recording
modes, special features,
and accessories. One
chapter is devoted to
matching the techn ician
and app lication w ith the

i3 right meter.
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THE MODEL WTI-20 IS ONLYTHE SIZE OF
A DIME, yet transmits both sides of a tele
phone conversation to any FM radio with
crystal clarity. Telephone line powered - never
needs a battery! Up to Y. mile range. Adjusta
ble from 70-130 MHZ. Complete kit $29.95
+$1.50 S+ H. Free Shipping on 2 or more!
COD add $4. Call or send VISA, MC, MO.
DECO INDUSTRIES, Box 607, Bedford
Hills, NY 10507. (914) 232-3878.

CIRCLE 127 ON FREE INFORMATION CARD

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
85044. Phone: 602-968-6231; FAX :
1-800-366-9662.

CIRCLE 115 ON FREE INFORMATION CARD

SIMPLY SNAP THE WAT-50 MINIATURE FM
TRANSMITIER on top of a 9v battery and
hear every sound in an entire house up to 1
mile away!Adjustable from 70-130MHZ. Use
with any FM radio. Complete kit $29.95 +
$1.50 S+H. Freeshipping on 2 or more! COD
add $4. Call or send VISA, MC, MO. DECO
INDUSTRIES, Box 607, Bedford Hills, NY
10507. (914) 232-3878.

;jJ;l 'il ' 'y,

CABLE TV CONVERTERS AND DE
SCRAMB LERS SB-3 $79.00 TRI-BI $95.00
MLD-$79 .00 M3 5B $69 .00 DRZ -DIC
$149.00. Special combos available. We ship
COD. Quantity discounts. Call for pricing on
other products. Dealers wanted. FREECATA
LOG. We stand behind our products where
others fail. One year warranty. ACE PROD
UCTS. P.O. Box 582, Saco , ME 04072 1
(800) 234-0726.

CIRCLE 75 ON FREE INFORMATION CARD
FAX: 516-293-3315

CALL NOW
AND

RESERVE
YOUR SPACE

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

ads.
• We typeset and layout the ad at no

additional charge.

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

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.

NEW XST500 SUPER-MINIATURE FM
transmitter uses Surface Mount Technology
(SMT)! Own the smallest high performance
FM transmitter available. Transmits whispers
to any FM receiver up to a mile away. Uses 9V
battery. Complete, easy to assemble kit, with
SMT components already assembled to cir
cuit board. $39.95 Cash, VISA, MC. COD add
$5. XANDI ELECTRONICS, 201 E. South
ern Ave. , Suite 114, Tempe , AZ 85282.
1-602-829-8152, (1-800-336-7389 orders
only).

CIRCLE 179 ON FREE INFORMATION CARD

APPLIANCE REPAIR HANDBOOKS-13
volume s by se rvice ex per ts ; easy-to
understand diagrams, illustrations. For major
appliances (air conditioners, refrigerators ,
washers, dryers, microwaves , etc.), elec.
housewares, personal-car e app liances.
Basics of solid state, setting up shop, test
instruments. $2.65 to $7.90 each. Free
brochure. APPLIANCE SERVICE, P.O. Box
789, Lombard, IL 60148. (312) 932-9550.

CIRCLE 84 ON FREE INFORMATION CARD
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PARTSHOTLINE
Your nearby Radio Shack store has a huge select ion of popular elec
tronic components. Plus, we can special-order 10,000 items from our
warehouse-ICs, tubes. semiconductors. phono cartridges and styli,
even SAMS<l> manuals. Service is fast and there's no minimum order or
postage charge.

100-Watt Soldering Gun . Pull the
trigger for full temperature in sec
onds. Built-in light. The comfort
mold ed hand le stays cool. UL
listed AC. #64-2193 10.95

16-Piece Precision Tool Kit . Top
quality jewe ler 's-type philips ,
blade and nutdrivers plus hex keys
and a torque bar. Fitted molded
case. #64-1961 10.95

Super Calcu lator! The EC-4035
makes electronics math a snap.
Displays and computes with elec
trical units-V, A, rnA, mW. 110
functions . #65-983 39.95

In addition to our large in-store stock , Radio Shack can now supply
almost any currently manufactured consumer -type battery -for cord
less phones , computer memory, camcorders, transceivers , pagers
and more. Service is fast. No postage or handling charges!

BATTERY HOTLINE,

Studfinder. Ends guessing, easy
to use! Senses changes in wall
density to find wooden studs fast
also wires , conduit, pipes. Battery
extra. #64-2825 19.95

(1) Mini Audio Amp /Speaker. Ideal
testbench amp, also great for com
puter voice/mu sic synthesis. Battery
extra. #277-1008 11.95
(2) Long -Life Xenon Strobe Tube.
With data. #272-1145 3.29
(3) Halogen Flashlight and Lantern
Bulbs. HPR50. 6-volt. #272-1189.
HPR52. 3V. #272-1190 . . Each 3.95

''____.' ,.ffl
Engineer's Mini -Notebook Series. By For
rest Mims m.Practical project ideas and use
ful data in Mims' famous, friendly style-big
diagrams, handlettered text. With tips and
suggestions for further experiments.
NEW! Science Pro jects . #276-5018 .. 1.49
Timer ICs. 555/556 ICs. #276-5010 99ll:
Op Amp ICs. #276-5011 1.49
Optoelectronics. #276-5012 1.49
Basic Circuits. #276-5013 1.49
Digital Logic Circuits. #276-5014 1.49
Communications Projects. #276-5015, 1.49
Formulas and Tables. #276-5016 1.49
Schematic Symbols. #276-5017 1.49

IT-
I
Engineer's
Mini-Notebook

THE PLACE TO SHOP FOR VALUEI

Semiconductor "Sub" Book. Our
1991 edition lists over 95,000 types
and the Radio Shack replacements.
#276-4014 3.99

Getting Started in Electronics . By
Forrest Mims m.The perfect introduc
tion to project building . 128 pages.
#276-5003 2.49

eri
. " ..
r, / ,

Since 1921 Radio Shack has been the place to obtain up-to-date
electronic parts as well as quality tools, test equipment and accessories
at low prices. Over 7000 locations to serve you-NOBODY COMPARES
Prices apply at participating Radio Shackstoresand dealers. Radio Shack is a division of Tandy Corporation

Itafl,e.I11aelt
AMERICA'S TECHNOLOGV STORE-
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Pocket-Size Digital Multitester With
Autoranging. Really handy for any
one working with electr onics. This
tester folds, with its probes, to fit a
shirt pocket. Features easy-to-read
LCD display, continu ity sounder. Mea
sures to 400 volts ACIDC , 2 megohms
resistance. 41/4x 2' /s X 5" 6~

#22-171 39.95

(1) Universal AC Adapter. 3, 4.5,
6, 7.5 or 9VDC output . With 6
piece Adaptapluq> set.
#273-1650 12.95
(2) 1'/2-3VDC Motor. About 1'12"
long. #273-223 sse

(3) DC Pulsing Buzzer. Extra
loud! #273-066 4.29

(1) Reusable Cable Ties. Hang-up
loop. #278-1622 . Pkg. of 10/4.99
(2) " Universal" Cable Clips.
#278-1647 Pkg. 10/2.79
(3) Indoor/Outdoor Wire Ties.
#278-1652 Pkg. of 30/ 2.99
(4) Markers. 630 stick-on letters.
#278-1650 Set/1 .79

(1) AC Sensor. Indicates the pres
ence of 70 to 440VAC without direct
electrical connection. Safety first !
#22-103 9.95
(2) Neon Circuit Tester. 90-300V
ACIDC . #22-102 1.99
(3) AC Outlet Fault-Finder. 3-prong
for grounded outlets. #22-101 . . 5.95
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FIG. 1-YOU CAN SEE FROM THE BLOCK DIAGRAM, that the Colby Mac contains a real
Apple motherboard.

COLBY
POWER!
VIDEO 14"

.....f--....., INTERrACE ._--..J CRT
BOARD MONITOR

where you can get them, and how
much they cost. As mentioned
earlier, you need an Apple 128K,
512K, 512KE, Plus, SE or SE/30
motherboard ($50 .00 to
$1400.00), a modified IBM-PC
clone case ($89.00) , a power sup
ply ($69.00), a keyboard
($89.00-$129.00), a mouse or
trackball ($49 .00-$79.00), a
monitor ($189.00), a floppy drive
($189.00), and perhaps an op
tional 40-MB hard drive
($299.00-$399.00). You'll also
need the interface adapter board
described in this article; it'll run
you $59.00 in the assembled
form (not including a $30 video/
sync processor module), or you
can build it yourself.

The most difficult part to find
is the Apple motherboard. The

.......--... 110/220 AC
50/60Hz

POWER
SUPPLY

+5V,+12V,
-12V,-5V

PARTS L1ST-128K THROUGH
MAC PLUS

1. Any Apple motherboard, 128K,
512K, 512KE or Mac Plus

2. PC case (Gettys Electronics)
3. 200-watt power supply (must fit in

Gettys case)
4. 800K Mac-compatible internal

floppy drive (must fit in Gettys
case)

5. Modular-plug type Mac keyboard
6. 9-pin D-type trackball or
7. 9-pin D-type mouse
8. 14-inch Mac-compatible monitor

(optional adapter for regular Mac)
9. Powerlvideo adapter board
10. 20-pin floppy cable
11. 10-conductor power cable
12. 9-conductor video output cable
13. Internal modular keyboard cable

w/bracket
13. Cermagraph 7408 video/sync .

processing module
14. 3.6V lithium battery for CPU real

time clock

APPLE LOGIC BOARO
128K, 512K, 512K

PLUS, SE OR SE-30
(WITH COLBY

SCSI AOAPTER)

Where to buy parts
Before building the interface

board, let's discuss all of the
other necessary components,

trackball. There are two basic
types of Mac mice and trackballs.
The original type is for the Mac
128K, 512K, 512KE, and the Mac
Plus. Those all have a male 9-pin
"0" connector. The newer type
used with the SE and the SE-30
has a 4-pin male mini-DIN con
nector. They are known as ADB
type, which stands for Apple
Desktop Bus which uses a pro
prietary Apple serial protocol. An
IBM-PC type mouse or trackball
will not work on a Mac.

A keyboard -is also required .
The original keyboard for the
Mac 128K, 512K, and Mac Plus
uses a 4-pin modularjack like the
one on the handset of a tele
phone. However, the wiring in a
telephone cable is different than
a Mac keyboard cable.

Our desktop Mac uses a special
14-inch monitor. With a horizon
tal frequency of 22.5 kHz, it will
not work with an IBM-PC or
clone. It is available in either am
ber or paper-white phosphor ver
sions . The monitor will work
with all Macintosh computers
with a proper Colby interface.

The one thing that sets our
Mac apart from true Apple Macs
is the power/video interface
board that allows an IBM-PC style
power supply, the monitor, and
an Apple motherboard (logic
board) to be connected together
in one system. The interface
board can either be built or pur
chased fully assembled. If you
wish to build the board, PC foil
patterns are provided, or you can
buy a ready-made bare board.

Technical description
As shown in the block diagram

of Fig. I, the desktop Mac con
tains a real Apple Macintosh
motherboard. The Mac mother
board is a very cleverly designed
self-contained computer-it con
tains all of the essential compo
nents. The CPU in the Mac 128K,
512K, 512KE, Mac Plus, and Mac
SE is a Motorola 68000 16-bit
processor running at 8 MHz; a
16-MHz Motorola 68030 32-bit
processor is found in the Mac
SE-30 . The motherboard also
contains bios ROM's, RAM, vari
ous glue-logic chips, a keyboard
and mouse-input processing IC,
and a custom Sony sound pro
cessor. There are two serial out
put ports: one for a modem and
one for a printer-there are no
parallel printer output ports . A
small computer system interface
(SCSI) port is found on a Mac
Plus, SE, and SE-30, although
SCSI adapters are available for
other versions.

Also on the motherboard are
the video chips that generate the
Mac's 512 x 342 pixel, 22 .5-kHz
horizontal rate video. There are
many third-party accelerators
and big-screen video boards'
available for Macs: the Mac SE
and SE-30 have expanston ports
on the motherboard to accommo
date them, and there are special
expansion devices available that
clip over the 68000 chip in the
128K, 512K, 512KE and Mac Plus
boards eliminating the need for
the expansion ports.

The motherboard is the most
important part of this or any
other Mac-compatible project.
They can cost anywhere from 50
to 1500 dollars, depending on
which model you want.

All that is needed to make the
motherboard operate is a power
supply, a Video/sync adapter to
drive an external monitor, a Mac
compatible floppy drive, an SCSI
hard drive (optional), and a case
in which to put them. The power
supply is an IBM-PC clone type,
so it is low in cost.

(/) We'll show you where to get ev
o erything you need, and how to
~ put it all together. We'll even show
a: you how to build the interface
t; that makes this project possible.
~ There are some external acwa .cessories required to make a
~ complete operating computer,
a: and one of them is a mouse or
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FIG. 2-SCHEMATIC FOR THE 128K, 512K, 512KE, and Mac Plus versions.

first Mac board. the 128K, sells
for $5~100, but the 128K RAM
& old ROM's limit the software
that you can use. Although the
512K version ($199-$299) has
more capacity. it. too. is limited
to older ver s ions of s oft ware .
However. there are RAM-upgrade
kits available for both models.
The 512KE version ($299-$399)
has enhanced ROM·s. It works
with later software and the RAM
can be expan ded .

The Mac PLUS. $399-$499. is
th e workhorse of the Mac line
more of them are in use than any
other type. It has later ROM's.
and can hold 4 MB of RAM. It
runs most current Mac software
and. although it has no expan
s ion s lot . its speed can be in-

creased wi th an add-on acceler
ator board. The Ma c SE ,
$499-$599, has an expansion
slot. a 68000 16-bit processor
running at 8 MHz. and 4 MB of
RAM. It runs all current Mac soft
ware and can be accelerated to
50-MHz operation. The SE/30
model, $120~1500. is very fast
at 16 MHz, and has a 68030 32
bit processor with a math co-pro
cessor and an expansion slo t. It
runs all cu r ren t Ma c software
and can also be accelerated to 50
MHz operation.

There are many Apple dealers
who sell parts and moth er
boards, other than those men
tioned in our Sidebar; check you r
local phone book. There are also
hundreds of local computer deal-

ers (not just specifically Apple)
who stock Apple parts and vari
ous motherboards.

While there must be over one
hundred IBM-PC clone cases
available. there is only one model
we have found to be su itable for
use with a Mac motherboard.
The unit has been modified by a
co m p a n y called Gettys Elec
tronics. They put a long horizon-
tal slot at the back along the
bottom of the rear panel, which
allows the con nectors on a Mac
motherboard to protrud e
through the opening and elimi- c...

nates the n eed to cut and file ~

heavy sheet s teel. The case will ~

work wi th any of the Mac mo ther- ~

boards. All of the n ecessary ......
mounting holes have also be en ~

33



added, as well as provisions for
the Mac reset function. The case
comes with a bag of all the screws
and standoffs you will need to
mount the Mac motherboard,
power supply, and floppy drives.
It also comes with the cables re
quired to connect the power sup
ply to the adapter board, hook up
the key switch, connect the green
power LED, the reset button, the
hard-drive access LED, and the
Mac programmer's switch (mis
labeled "turbo" on the front panel
of the case). All of that adds up to
a big savings in assembly time.

Not included with the case are
the logic-board-to-power-adapter
cable, video-output cable, hard
drive cable, and the mounting
brackets for 3V2-inch nard driv
es . (A 5V4-inch hard drive will
mount easily without adapter
brackets.) The power supply for
the case, which provides + 5,
- 5, + 12, and -12 volts is rated
at 200 watts; quite a bit higher
than is required, so the system
will always run cool.

There are some cables that are
required inside the case, but not
included, to connect the major
components. One of them is the
power signal cable from the inter
face board to the Mac mother
board, and there are two types.
Type 1, a lO-conductor cable, is
for use with 128K, 512K, 512KE
and Mac Plus motherboards.
Type 2, a 12-conductor cable, is
for use with the SE and SE-30
motherboards . The required
motherboard-to-floppy-drive ca - ·
ble provides both power and sig
nals in one 20-pin flat cable. The
Video/sync output cable goes
from the power/video interface
board to the rear panel of the
unit. It is a 1O-pin-to-9-pin cable.
The optional 50-to-50 pin SCSI
hard-drive signal cable goes from
the Mac motherboard to the hard
drive. All cables must be built or
purchased from one of the
sources mentioned.

Add-on video boards
Most add-on boards for the

(j) Mac 128K through Mac SE will
o work in the Colby Desktop Mac.
~ Although Apple has never man
ce ufactured big-screen boards for
~ the early Macs, many after
m market companies do. One prob
e lem with some add-on video
~ boards is that they are designed
ce to plug into Apple SE-30 mother-
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MAC VS IBM-PC

The Apple Macintosh was introduced
January 1, 1984 with the now-famous TV
commercial shown during the Superbowl
football game where the girl in jogging
shorts throws a sledgehammer into a
movie screen amid an audience of "fol
lowers" with shaved heads, all dressed
alike, bowing to a uniformed "leader." The
"leader" was intended to be represen
tative of IBM. Apple's message was 1984
won't be like 1984. Did it work?

Apple's challenge to the IBM domi
nance of the personal-computer market
has produced sales of five or six million
computers , vs IBM and clones of 40 to 50
million units. Who won? Both did, and are
continuing to win, as the need for small
computer systems accelerates world
wide. The clear advantage of the Macs
easy-to-learn, easy-to-use graphical in
terface and operating system makes it
possible to do productive work on a Mac in
one tenth to one fiftieth of the time re
quired to become proficient at some MS
DOS based programs on an IBM-PC or
clone.

Time will tell what effect Windows t . 3.0
will have in the race between the IBM
world and the Mac world. Many people
think the Mac will triumph. Yet the ab
sence of true Mac clones (Apple will not let
it happen) has kept the cost of the Macs
very high in relationship to the relatively
low prices found in the IBM-PC and clone
arena.

The Mac 128Kwas a true major innova
tion in it's day, and innovations continue.
For example, system 7.0, due out anytime
now, promises to add many new features.

The Mac paved the way to desktop pub
lishing by providinq the first small comput
er with bit-mapped graphics, WYSIWYG
text, and an innovative easy-to-use oper
ating system that changed the face of per
sonal computing. Even six years later, the
128KMac is still a useful machine and can
do simple word processing and drawinq
functions almost as well as the latest
$11,000.00 Mac FX.

Apple isn't known for low prices, but it is
one of the few companies ever to go from
two guys bUilding computers in a garage
to a multi-billion dollar yearly sales organi
zation with six or seven thousand em
ployees and a billion dollars in the
bank...all in a span of 12 years. R-E

boards at a right angle. These
boards will not work wi th the
case we described because they
are too high. We do know that
boards from E-Machines , Inc. ,
Lapis Technology, Sigma De
signs , Nutmeg, Moniterm, and
Colby Systems will work in the
Colby Mac. Of course, if you use a
bigger case, you can use what
ever size boards you like.

Colby Systems Corporation
manufactures 640 x 480 mono
chrome, gray scale, 8- or 24-bit

color, and 1024 x 768 mono
chrome boards for 19- and or 21
inch monitors that mount paral
lel with the motherboard. Colby
also makes right-angle adapter
board (SE-30 RAE, $49.99) that
adapts mos t SE-30 boards to
work with the case we used.

Accelerator boards
Two of the best companies, in

terms of technical support, price,
variety of products, and state-of
the-art offering, that make add
on accelerator boards for Macs
are Dove Computer and Total
Systems Incorporated (TSI). You
can purchase their products
through dealers, mail-order, and
Colby Systems, as well.

Dove Computer has a line of
medium- to high-end acceler
ators that enable you to add a 33
MHz 68030 processor to a Mac
128K! They also have a low-cost
($500.00) 68030 accelerator for a
Mac SE-30 that doubles the
speed to 33 MHz.

TSI has two lines called Gemini
and Gemini II. The lower-cost
Gemini series consists of 16- and
20-MHz 68020 and saosoaccet
erators with versions available
for Mac 128K through Mac
SE-30. The Gemini II series is
available in speeds from 33 to 50
MHz. The big advantage of accel
erators is that the older mother
boards may be brought up to
speeds comparable with the
latest Macs.

One problem that plagued early
Macs was the power supply,
which could deliver only about 35
watts-barely enough to run the
standard motherboard, a 9-inch
CRT, a floppy drive, and a key
board. Once you started adding
accelerators and hard drives,
many power supplies went up in
smoke . Apple has since re 
designed the power supply in the
Mac SE and SE-30 to output 60
watts. But because of the early
problems, most reputable accel
erator manufacturers have a sep
arate no VAC-to-5 VDC power
supply available to run the accel
erator to prevent overloading the
Mac's power supply. If you use a
hefty enough power supply, you
can save some money when you
buy an accelerator. For example,
all Dove and TSI accelerators are
available without the additional
power supply at a correspon
dingly lower price.
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FIG. 3-SCHEMATIC FOR THE Mac SE and SE-30.

Building the Mac
Let's go over, step-by-step, the

procedures necessary to get your
Macintosh-compatible computer
up and running. A wiring sche
matic for the 128K, 512K, 512KE,
and Mac Plus versions is shown
in Fig. 2, and one for the Mac SE
and SE-30 is shown in Fig. 3.
Regardless of which version
you're going to build, you will
need the power/video interface
board. Should you decide to
build the board yourself, a parts
placement diagram is shown in
Fig. 4 . A photograph of the com
pleted board is shown in Fig. 5.

The first s tep is to make sure
that the motherboard will fit in
you r case. There is a vertical met
al tab, 2-inches high by l-Inch
Wide, near the two PC-mounted
pushbuttons at the rear of all Mac

PARTS LIST FOR MAC SE & SE-30
1. Apple SE or SE-30 motherboard
2. PC case (Gettys Electronics)
3. 200-watt power supply (must fit in

Gettys case)
4. 800K Mac-compatible internal

floppy drive (must fit in Gettys
case) Colby FDD-800K

5. ADS-type Mac keyboard
6. ADS-type trackball or mouse
7. 14-inch Mac-compatible monitor
8. Powerlvideo adapter
9. 20-pin floppy cable
10. 14-conductor power cable
11 . 9-conductor video output cable
12. Cermagraph 4723N video/sync

processing module

motherboards. You will probably
have to bend the metal tab paral
lel with the motherboard to clear

the new case. The tab on the op
posite s ide of the board must also
be bent down, but not as low as
the other tab .

The only difference between a
Mac 512K and a 512KE mother
board is that the 512KE has en
hanced 128K ROM's (versus the
older 64K ROM's). The later
ROM's are available as upgrades.
Do not attempt to copy Apple
ROM's , as doing so would be a
copyright infringement, and Ap
ple has prosecuted many people
wh o h ave copied their ROM's. If
you obtain a motherboard with 
out ROM's , they are installed in
two 28-pin socke ts on the moth
erb oard, one m arked ROM La
and one marked ROM HI.

Th e Ap p l e ROM marked
342-0342-A, B, or C goes in the
ROM La so cket and the ROM

c...
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FIG. 4-PARTS-PLACEMENT DIAGRAM for the power /video interface board.

MISSING PIN

face board . The inside of a medi
u m-cos t SE version is shown in
Fig. 7 and the inside of an SE-30
is shown in Fig. 8. The extra
boards you see ins ide the SE-30
are for the Colby voice navigator
($499). which allows you to per
form ce r tain tasks u s ing vo ice
comman ds rather than a mouse
or trackball. The voice navigator
is shown in Fig . 9 .

Turn on the power an d, within
2 seconds, you should hear the
familiar Mac "bolng" sound on
Macs 128K through SE and the
multi-note O.5-second chime on
the SE-30. Those sounds indi
cate that the Mac motherboard
has r u n through a n d s uc 
cessfu lly completed its on-board
self-diagnosis routines. If you do

PARTS LIST-POWERNIDEO
ADAPTER

R1- 330 ohms, %-watt
C5, C6-470 /loF, 16volts, electrolytic
C1-G3-47 pF, ceramic disc
C4, C7--47 J.lF, 16 volts, electrolytic
01, 02-1 N4001 rectifier diode
IC1-Cermagrap h video/sync pro-

cessing module (7408 or 4723N)
J11- 12-position right-angle Molex

connector with key
J12-12-position Molex connector

without key
J14-14-position connector with key
J1O-10-position video & sync con-

nector
J2, J2-a-2-pin header
J3-3-pin header
J3-a, J3-b, J4-a--4-pin headers
J5-5-pin header
Miscellaneous: PC board, 24-pin IC

socket, solder, etc..
Note: The following items for the

power /video interface are avail 
able from Maus Electronics: A
bare PC board (#CMP-101) ,
$19.99; a PC board and all parts
except the video/sync module
(#CKP-128) , $36.99; an as 
sembled and tested power/video
interface (#CAT-128), $59.99. BE
AWARE that the cables and the
video/sync module are not in
cluded in any of the kits. The
modules are available for $29.99.
A step-by-step build-it-yourself
video is available from Colby
Systems Corporation for $19.99
plus $3.99 postage and handling
(#P5-800K). A new book, " Build
ing your own Colby Mac Desk
top and Colby Mac Portable,"
will also be available from Colby
Systems. Call, write, or fax for
more information.

ea r ly 64K ROM's for pre-Mac
5 12KE motherboards are marked
342-022-A for ROM La and
342-0220-A for ROM HI: they
should be used only with 128K
and 512K motherboards running
very early Mac software, 400K
single-sided flopp ies , and no
hard drive . Mac SE ROM's are
marked 342-0353A for ROM La
and 342-0352A for ROM HI. Mac
SE-30 ROM's a re on a single
S IMM-type (single inline memory
modu le) PC board, and not in 28
pin sockets. The lates t ROM for
an SE-30 is marked 638-4339.

Plug in the two cables from the
power supply, P8 an d P9, into J12
on the p ower/v id eo interface
boa rd . Measure the voltages on
Jll an d J14 , on the power/video
interface board as shown in Fig.
6 . An 8 -ohm, 20-watt res istor
must be u sed as a dummy load on
the +5-volt line to obtain proper
readings. In a Mac 128K through
Mac Plus, plug in the lO-conduc
tor cable from Jll on the power/
video interface board to J7 on the
Apple motherboa rd. Plug in the
I- condu ctor cab le from J ll on
the Apple motherboa rd to J2 on
the power/video interface board.
Plug in the 2-co n ductor cab le
from the speaker to J 4-a on the
power/video in terface boa rd.

In a Mac SE or SE-30, plug in
the 14-conductor cable from J14
on the power/video adapter board
to J12 on the App le motherboard.
Plug in the I -conduc tor cab le
from J ll on the Apple mother
board to J 2 on the power/video
interface board. Plug in the 2
conductor cable from the speaker
to J 4-a on the power/video inter-

KEY
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FIG.5--THE COMPLETED POWERNIDEO
INTERFACEBOARD. It is the key to build
ing your own Mac.

3 N

* *** '* '* +4. 6V

marked 342-0341-A, B, or C goes
in the ROM HI socket. T hose
numbers are for 128K ROM's. The

(/)
o
Z
o
a:o FIG. 6-MEASURE THESE VOLTAGES on
~ the two connectors on the power/video
ill interface board . The pins that are marked
o with an asterisk should have no more than
is 2volts on them when not connected to the
ri motherboard.
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8-THE INSIDE OFTHE SE-30VE RSION.The extra boards you seeare forthe Colby
voice navigator and b ig -sc reen dri ver board.

MAC SE
MOTHERBOARD

COLBY
POWERNIDEO

BOARD

FIG. 7- THE INSIDE OF THE MEDIUM-COST SE VERSION.

DOVE 33MHz
ACCELLEMfOR

COLBY
BIG SCREEN

VIDEO
DRIVER
BOARD

COLBY
VOICE NAVIGATOR

VOICE RECOGNITION
SYSTEM BOARD

(CONNECTEDTOINTERNAL
SCSI CABLE)

COLBY
INTERFACE

BOARD

POWER
SUPPLY

800K
FLOPPY DRIVE

(ABOVE)
80MB

HARD DRIVE
(BELOW)

~~: ....
FLOPPY
DRIVE

(ABOVE)
300MB

HARD DRIVE
(BELOW)

not ge t either of those so unds, or
you get a b rash so und or none at
all on a Mac 128K th rough Mac
Plus, or a multi-note ch ime that
las ts for abo ut 1Y2 secon ds, then
there is a prob lem on the mother
boa rd. If that's the case, recheck
the vo ltages at J 7 or JI2 on the
moth erb o ard. Re ch e c k t he
ROMs to be su re they are in the
correc t sockets , that they a re
seated correc tly, and that there
a re n o pins folded under. Re
check the RAM; be su re it is seat
ed correctly and that R8 and the
jumpers are set cor rec tly. If you
h ave access to a Ma c that you
know is working prop erly, you
ca n test the RAM SIMMs in that
unit to verify that they are good .

Plu g in the following cabl es one
by one, and turn on the power
a fter plugging each cable in to
verify that you hear the cor rec t
boing or ch ime each time . By
doing so, if there is a sh orted or
mi splaced cab le, you will know
which cable is the suspect as you
plug it in. All J numbers referred
to a re on the powerlvideo inter
face board. Plug the lO-position
Video-ou tput cab le into JlO. Plug
the 9-pin "D'" cab le an d verify
that you h ave a raster on the CRT.
There should be about a l -Inch
black area between the edge of all
sides of the raster and the plastic
case bezel.

Plug on e end of the 4-conduc
tor reset cable into J4; the other
en d with the 1 x Y2-inch PC board
adapter plugs onto the 4 contacts
on the top of the two black plastic
pushbutton switches on the left
rear of the Apple motherboard.
Bend the pushbutton contacts so
they a re vertical a n d plug the
adapter PCB on so the 4-conduc
tor wire comes off toward the cen 
ter of the motherboard.

Plug the 5- connector cab le
from the power-on LED and key
lock switch into J5. With the key
lock s witch in the "on" (un
lock ed) position, verify the boot
boing or ch ime . Then turn the
key lock switc h to the locked po
s iti on and m ake su re you don't
ge t the boing or chime. That es
se ntia lly sh or ts the con tacts on
the programmer's s witch a n d
keeps th e motherboard from
booting.

Plug the con nector with the or
a nge , bl a ck, a n d wh ite wires
from the "turbo" pushbutton
onto J 3 . Test the switch by turn-

c:....»z
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FIG. 9-THE VOICE NAVIGATOR allows you to perform certain tasks using voice com
mands rather than using a mouse or trackball.

FIG.1Q--THE COLBY SIMM ADAPTER BOARD requires that 2 DIP's be removed and about
22 wires and a daughter board to be soldered onto the motherboard. It allows you to use
standard 256K or 1-MB SIMM's.

in the socke t at a 45-degree angle
and gen tly rolling it back until it
snaps into place.

Originally, the only way to up
grade memory on a Mac 128K.
512K or 5 12KE was to unsolde r
the old RAM ch ips an d solde r in
n ew er, higher- capa city ch ips .
More oft en than not, that re 
s u lted in dama ging the fin e

Memory upgrades
With the adven t of Hyp ercard .'

an d many other la ter applica
tions that require one megabyte
or more of RAM, it becomes more
an d mo re important to add RAM
to run the lates t software. Simply
ins tall each SIMM module wi th
chips to the r igh t of the SIMM by
pressing the SIMM module firmly

ing on the power, waiting for the
Mac ras ter to appear; then press
the switch a nd a d ial ogu e box
s hou ld appear in the center of the
screen . Note that it is not actually
a tu rbo switch; it is u sed for ac 
tivating the Mac fu nction known
as "p rog ram mer's switch " (see an
Apple manual for a complete ex
plana tion). Also, the pushbutton
switch is not exactly the ri gh t
type for a programmer's switch; it
is a push-push alternate action
typ e where it actu ally shou ld be a
momentary pushbutton.

If you like, you can unsolder
the switch from the PCB next to
the key lock an d repl ace it wit h
the correct type of switch, or jus t
remember to push it twi ce if you
use it. Unl ess you plan to do any
programming, you will n ot n eed
to use it. The switch can a lso
functi on as a sim p le "lock" for
your com puter. If you pres s it
once an d lock the button in , the
computer will not boot.

Now plug in the 2-conductor
black an d white cab le that goes to
the front panel "reset" pushbut
ton. Test it by turning on the
power an d waiting for the boing
or ch ime. Wh en you pres s the
button, the com pu te r shou ld re
set; that is , it shou ld boing or
chime after each press .

Plug in the 20-conductor rib
bon cab le fro m J 6 on 128 K
th rough Mac Plus boards or J8
on S E or SE-30 b oards to th e
floppy drive. The cab le is keyed so
it can n ot be ins erted incorrectly.
It also h as several internally cu t
wires to make it work correc tly
with the Mac m otherboards.

Plug in a mouse (or trackball)
and a keyboard at the rear of the
motherboard. Add an internal or
exte rnal hard dri ve as desired. In
sert an Apple sys tem disk in the
floppy an d boot the compu te r so
you ge t the Mac desktop. Table 1
shows the va rious combin ations
of sys tem vers ions that work with
different Ma c motherboards.
Not e that motherboards w ith
64K ROM's u se System 4. 1, up to
6 .0 . Mac Plus m otherboards
(l28K ROM's) u se Sys tem 6.1 to
6.04 . System 6 .04 is the mos t
bug-free, but is too la rge for u se
without a h ard drive. If there is
no h ard drive, system 6 .03 is rec
ommended. System 6 .05 is n ot
recommended for the Plus or SE
series; use it on the Mac FX Ilci,
etc ..
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SOURCES OF MAC PARTS

MEMORY AND ROM UPGRADES
• Colby Systems Corp.
• Dove Computer
• Total Systems Inc.
MAC MOTHERBOARDS
• Your local computer or Apple dealer
• Mac Heaven
• Pre-Owned Electronics , Inc.
• Shreve Systems
MAC-COMPATIBLE KEYBOARDS AND
MOUSE OR TRACKBALL
• Abaton Techno logy
• Any Apple dealer
• DataDesk In!'1.
• Colb y Systems Corp.
SPECIAL CASE AND POWER SUPPLY
• Gettys Electronics
HARD DRIVES (20 to 300 MB)
• Any Apple dealer
• Co lby Systems Corp.
• SuperMac Technology
HARD DRIVE BRACKETS, CABLES,
AND FORMATTING SOFTWARE
• Maus Electronics
• Colby Systems Corp
MACK-COMPATIBLE INTERNAL
FLOPPY DRIVES
(you must use the Colby FDD-800K in the
case we used)
• Colby Systems Corp.
MAC-COMPATIBLE EXTERNAL
FLOPPY DRIVES
• Any Apple dealer
• Colby Systems Corp.
• Appied Engineering
POWER & VIDEO CABLES AND VIDEO
PROCESSOR MODULE
• Maus Electronics
MAC II COMPATIBLE 14" MONITOR
• Colby Systems Corp.
• Nuvotech
APPLE MACINTOSH OPERATING SYS
TEM SOFTWARE
• Any Apple dea ler

ADDRESSES

• Abaton Technology
48431 Milmont Dr.

traces of the motherboard. Also,
the fact that the board is a four
or s ix -layer board makes deso
Ider ing very d ifficul t. There is
now an easier way to upgrade
128 K a n d 512K mo therboards
with ou t desoldering a ll the old

TABLE 1

Version System Finder

Mac 128K 4.1 5.5
Mac 5 12K 4 .1 5.5
Mac 5 12KE 6. 0 to 6.04 6.1-6.1.4
Mac Plus 6.0 to 6.04 6.1-6.1 .4
Mac S E 6.0 to 6 .04 6.1-6.1.4
Mac S E- 30 6.0 to 6.04 6.1-6.1.4

Fremont, CA 94538
Phone : 415-683-2226
• Applied Engineering
PO Box 5100
Carro llton , TX 75011
Phone : 214-241-6060
• Colby System s Corp.
2991 Alexis Drive
Palo Alto, CA 94304
Phone: 415-941-9090
Fax: 415-949-1019
• DataDesk Int'!.
7651 Haskell Ave.
Van Nuys, CA 91406
Phone : 800-826-5398
(in CA: 800-592-9602)
• Dove Computer
Phone : 919-763-79 18
• Gettys Electronics
22018 Frontier Rd.
Clovis , CA 93618
Phone : 209-299 -7828
• Mac Heaven
14101 Park Long Court
Chantilly, VA 22021
Phone : 703-263-2567
• Maus Innovations
121 S. Corona
Denver, Co 80209
Phone : 303-744-9512
• Nuvotech
2015 Bridgeway Ste 204
Sausalito, CA 94965
Phone 415-331-7815
• Pre-Owned Electronics, Inc.
30 Clematis Ave
Waltham , MA 02154
Phone : 617-891-6851
Fax: 617-891-3556
• Shreve Systems
2421 Malcom St.
Shreveport , LA 71108
Phone : 318-635-1121
Fax: 318-865-2006
• SuperMac Technology
485 Potrero Ave.
Sunnyvale, CA 94086
Phone : 408-245-2202
• Total Systems Inc.
Phone: 503-345-7395

RAM chips one-by-one.
The Colby SIMM adapter board

requires only 2 DIP 's to be re
moved and abou t 22 wires and a
daughter board to be s olde red
onto the motherboard, as shown
in Fig. 10 . That will s ave you
about 3-4 hours of work, is
much less likely to damage you r
mo therboard, and allows you to
u s e standard 256K or I -MB
SIMM's instead of discrete RAM
ch ips. It also h as a b uilt-in SC SI
port to enable you to operate a
hard drive on a Mac 128K or 512K
(l28K ROMs are required).

The Mac Plus motherboard
was the first Mac to u se S IMM
RAM. Unlike IBM-PC clones , the

Mac uses only eight chips per
S IMM instead of n ine , becau s e
there is no provision for par ity
checking. There are two types of
SIMM 's that will work on this
u nit; 256K and I-MB types. In
general, they can be ide n tified by
inspect in g the individ ual RAM
Ie's . The 256K ch ips have leads
on all four s ides, whereas the 1
MB ch ips h ave leads on only two
s ides .

The Ma c Plus can b e con fig
u red with 1 MB consisting offou r
256K S IMM's, 2 MB cons is ting of
two I-MB SIMM's, 2.5 MB con
sisting of two 256K SIMMs and
two 1-MB SIMM's , or 4 MB con
s is ting of four 1-MB SIMMs .

One megabyte of memory (four
256K SIMM's) is normally pres 
ent in the Mac Plus . It is located
on four SIMM 's at a n angle of
about 45 degrees to the main
board in front of the 68000 pro
cessor. Remove a ll fou r of the
S IMM's curren tly installed in
your Mac Plus. Use you r finger
nail or s mall screwdriver to gen t
ly bend the plastic locking tabs
out to th e left and right to release
the SIMM. CAUTION: The plastic
reta ining tabs will break very
easily if you a re not carefu l. Push
them on ly enough so they clear
the edge of the SIMM.

Locate resis tor R8 in the corner
of the motherboard nearest the
printer port ; clip it on one end
and bend it aside to prevent con
tact. Do not remove it , so that if
you want to reconfigure you r Mac
Plus back to one megabyte, you
ca n do so easily.

Star t ing with the SIMM slot in
the rear n earest the 68000 pro
cessor (row 1), ins tall a I -MB
SIMM modu le in the rear socket
on the Mac Plus motherboard by
pressing it firmly into the socket
at a 45-degree angle and gen tly
rolling it back until the lock ing .
tabs snap into place. For 2. 5 MB,
two of the original Mac Plus 256K
SIMM's go in the third and fourth
socke ts and two I-MB SIMM's go
in the first and second. For 4 MB,
all four sockets must be filled
with 1-MB SIMM's.

Replace the keyboard , mouse ,
and other attachments and
power-up your Mac Plus. To test ~

the m emory installa tion, pull Z

down "Abou t the Finder" under j;
the Apple DA me n u for the regis- ~
te red amou nt of RAM. Note that to
with m emory co n figu rations ~
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You must remove the origin al
S IMM's found on yo u r S E-30
motherboard if you are installing
I-MB S IMM modules. Note: This
step is n ot necessary if you are
installing 2 MB. Gen tly ben d the
p last ic locki n g tabs out to the
r ight an d left to release the SIMM
m odule . Rotate the S IMM for
ward to clear the locking tabs and
rem ove all four SIMM's. Place the
SIMM's on a non-static surface,
such as the anti-static bags and
pink foam supplied with your
new SIMM 's. Repeat this same
procedure until all of the original
SIMM's are rem oved .

In s tall each S IMM module with
chips to the right of the SIMM by
pressing the module firmly in the
socket at a 45 -degree angle and
gently ro ll ing it b a ck until it
s naps into p lace . 256K S IMM's
are about $24.99, I-MB SIMM's
a re a bout $49.99, a n d 4-MB
SIMM's are about $299.99. R-E

and o t he r attac h ments a n d
power-up you r Mac Plus . To test
your memory ins tall a t ion , pull
down 'About the Finde r" under
the Apple OA menu for the regis
tered amount of RAM. The Mac
SE-30 can be configured as fol
lo ws : 1 MB with fo ur 256K
S IMM's in ban k A, 2 MB wit h four
256K SIMM's in ban k A a n d four
256K SIMM's in bank B, 4 MB
with four I-MB S IMM's in ba n k A,
5 MB with four I-MB S IMM's in
bank A and four 256K SIMM's in
bank B, 8 MB with four I -MB
SIMM's in ban k A and four 1 MB
SIMM's in bank B, 16 MB with
four 4-MB SIMM's in bank A, and
32 MB with four 4-MB SIMM's in
bank A and four 4-MB SIMM's in
bank B. Note : Since the Mac
SE-30 runs at 16 MHz, it is rec
ommended that 80 ns RAM be
used (denoted by a -8 or -80 suffix
on the par t num ber on the indi
vidual ch ips on the S IMM).

THE COMPONENT SIDE of the powerlvideo interface board.
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THE SOLDER SIDE of the power/video interface board .
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olarger than 1 MB, the Macintosh
will take an extra 15-30 seconds
to boot up.

Like the Mac Plus, the Mac SE
motherboard has 4 SIMM sock
ets and can be configured with 1
MB, 2 MB, 2.5 MB , or 4 MB of
RAM. There are two versions of
the SE motherboard and the
p lacement of the S IMM's and
jumper differs , so you must de
termine your logic board type .
Type 1 has resistors and no
jumper, and type 2 has a jumper
on the header. Adhere to the in
struct ions pertaining to yo ur
particular motherb oard.

On e megabyte' of memory is
typically installed in most SE
motherboards wi t h four 256K
S IMM's filling the four memory
S IMMs lots. Remove all four origi
nal S IMM's, working from the
front to the rea r on both s ides. If
your SE has a resistor, clip the
R35 resistor on one end and bend
it aside to prevent contact. Do
not remove it , as you may want to
reconfigure to 1 MB later on.

The SE memory requirements
with resistor R35 a re as follows:
For 2 MB, insta ll two I- MB
SIMM's in SIMM sockets 1 and 2
(second row) . For 2 .5 MB, install
two I- MB SIMM's in position 1
and 2 (first row), Place two of the
App le 256K SIMM modules in po
sitions 3 & 4 (second row), and
completely remove the jumper.
For 4 MB, ins tall fo u r I-MB
SIMM's in all four positions and
completely re move the ju mper

Th e three-pin jumper tells the
SE what type of SI MM's a re in
use . The standard configuration
is 1 MB of memory consisting of
four 256K S IMM's installe d in
both rows. The ju m per will be in
stalled on the ju mper block ter
minals labeled "1M."

The memory requ irem en ts for
the SE version with a jumper are
as follows: For 2 MB, install two 1
MB SIMM's in sockets 3 and 4
(second row) , Move the jumper to
the jumper block terminals la 
beled "2/4 ME." For 2 .5 MB, put
two of the Apple 256K SIMM
modules in positions 1 and 2

~ (first row) . Install two I -MB
~ SIMM's in positions 3 an d 4 (sec
g: ond row) , and completely remove
&l the jumper. For 4 MB, install four
u:J I-MB SIMM's in all four positions
o and complete ly remove the
~ jum per.
a: Replace the keyboard, mouse,
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BUILD ANEGATIVE ION GENERATOR

I F YOU'VE SEEN ADVERTISE 

m en ts for n e gative ion
ge nerators in mail- o rder
catalogs and won de red h ow
they work. this project is for
you. The simple vers ion de
scribed h ere provides in
sight into their theory and
app lications, an d is both in 
formative an d en te rtain ing.
Some of the d emonstra
tions you can do with .i t will
a m a ze y ou a n d your
friends.

Many cla ims have b een
made for the benefioial at
t r ib u tes of n e gative at 
mospheric ions on human
and plant life , especially by a
Dr. Albert Krueger of t he
University of Ca lifo r nia .
S tu d ies h ave s h own that
negative ions promote phys
ical and m ental alertness
a n d w ell-b eing, whil e
pos it ive atmosp h er ic ions
(such as in pollu ted air )
ca u se d isc o m fo rt an d
lassitude.

Certain n ega tive ion prop
erties ca n be demons tra ted .
For exam ple, the su rround-
ing air a fter a th u n de rstorm
sme lls clean an d fresh. due
to g en erat io n of n egative
ions from lightning. The
n egative ions attach to
s m oke. dust. a n d p ollen
particles, bringing them to
the g rou n d to di s charge ,
lea vt n g fr esh , c lean a ir.
That's why a coo l room wit h
a breeze is invi gora ting .
com pa re d wi th one that's
stiflingly h eated . Coo l a ir is
ge ne rally n egatively ionized,
whereas h ea ted a ir is ge nerally
posit ively ionized.

Negative ions a re a ir molecules
with one or more excess elec
tron s , produced in th is case by a
low-power. 9 to 14-kilovol t DC
sup ply. The positive terminal is
grounded, and t he other (the
em itter ) is a n eedl e exposed to a ir.
(To generate positive ion s . the po
larities would be reversed .) Extra
elec trons on the em itter's surface
produce a high local elec tric field
owing to its pointed s hape . The
elec tron s ex it the em itter n eedle 's

Build this negative
ion generator and
put some charge

in your life.

ANTHONY J. CARISTI

WARNING!! This article deals with and
involves subject matter and the use of
material s and substances that may be
hazardous to health and life. Do not at
tempt to implement or use the information
contained herein, unless you are experi
enced and skilled with respect to such
subject matt er, materia ls , and sub
stances. Neither the publisher nor the au
thor make any representation as for the
completeness or the accuracy of the infor
mation contained herein, and disclai m
any liability for damages or injuries,
whether caused by or arising from the lack
of completeness, inaccuracies of the in
formation, misintepretations of the direc
tions, misapplication'of the information, or
otherwise.

su rface due to the polariza
tion of surrounding air mol
ecu les between the emitter
n eedle and g rou n d. The
elec trons collide with the air
mol e cules a n d produ ce
negative ions .

A common misconcep
tion regarding high-voltage
coron a or arc ing is that elec
trons are "overcrowded" on
the tip, and forced off by
mutual repulsion. What ac 
tually cau ses corona is the
hi gh electric field at the tip.
which is directly propor
tional to the voltage. and is
en hanced by sharpening an
electrode tip to a fine point.

The high electric field
s trains th e air molecules.
polarizing them by a phe
nomenon called dipole po 
lar ization. If the electrode is
positive. electrons are liter
a lly ripped off, creating
positive ions. or if the elec
t ro d e is negative . they're
forced to accept electrons.
creating negative ions .

High-voltage supplies like
those in TV's need careful
design, s o no undesired dis
continuities l i k e sharp
points or edges cause arc
ing. However. for the nega
tive ion generator discussed
h ere. the goal is to generate
corona , not to avoid it. and
the high electr ic field in the
vicin ity of a discontinuity
more readily polarizes and
ionizes air molecules.

The reason for the high
electr ic field at the tip of Gl

needl e is due to its s mall localized
radius of curvature. A sphere has
a much more uniform electric
field at its surface, due to its con
s tant and much larger radius.
The audible hiss caused by a
hi gh-voltage discharge is called
"corona wind. " and is often heard
in olde r large-screen color TV's .
es pecially on humid days. when
the breakdown potential of the e;»su rrou n ding air is reduced. mak- z
ing the flyback transformer arc. j;
You can often also feel it . if the ~

corona is strong en ou gh . CD

The negative ion generator de- ~
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normally quite small, while the
flyb ack transformer ou tpu t
winding normally has about
2000-2500 turns. inducing - 3
to - 4 kilovolts .

Since the negative ion gener
ator needs to produce - 9 to -14
kilovolts DC, a ladder voltage-trt
pIer with six diode-capacitor
rungs is u sed to half-wave rectify
and multiply the flyback trans 
former output voltage. Its opera
tion is best understood in
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fu n d a menta l fr equen cy was
23. 26 kl-lz, alt h ough higher har
monics greatly extend th e to tal
bandwidth . Also, the p eak-to
peak b iftlar prima ry winding
voltage is fou r times that of the
supply.

The as table s quare wave in
duces voltage into the flyback
t r a n s for m er output Win d in g,
proportional to the tran sformer
turns ratio . A flvb a ck trans
former bifilar primary winding is

FIG. 1-THE SCHEMATIC OF THE NEGATIVE ion generator. T2 is a TV flyback trans
former; only its output winding is used, and new feedback and bifilar primary windings
are wound on the ferrite core. The bifilar primary winding goes to the collectors of astab le
01-02. Its square wave induces high voltage into the flyback transformer output winding,
boosted followed by a ladder voltage-tripler - 9 to - 14 kilovolts.

~-~vr----'

TO FLYBACK TRANSFORMER
FERRITE CORE

FIG.2-THE PARTS-PLACEMENTDIAGRAM for the main PC board ; 01, 02, and ICl have
U-shaped 1 x l-inch copper heatsinks, with silicone grease for heat transfer; each goes
on the main PC board without insulators. In the prototype, Sl , S2, Fl, and NEl were
omitted, and T2 was salvaged from a small-screen TV; note the new feedback and bifilar
primary windings. Pin 7 had the highest resistance relat ive to the flyback transformer
output lead, so it becomes ground.

The circuit
The schemat ic of the negative

ion generator appears in Fig. 1:
T2 is a TV flyback transformer
with an open ferrite core partially
enclosed in an aluminum brack
et. The only original connections
used are one low-voltage tap as

I ground. and the lead connecting
to the flyback transformer out
put winding (at right).

The other low-voltage taps
aren't used. and the new feed
back and bifilar primary wind
ings are wound on the ferrite
core. The bifilar primary winding
goes to the collectors of an asta
ble multivibrator made up of Ql
and Q2. with the center tap driv
en by the +3-5 volts DC from
ICI. The astable energy-storage
elements are the inductances of
the new feedback and bifilar pri
mary windings.

The term bifilar means a pair of
transformer windings optimally
coupled by having been wound in
the same direction. either adja
cent to or. preferably. superposed
on top of one another. The feed
back winding goes to the bases of
Ql and Q2 for positive feedback.
with the center tap driven by the
+3-5 volts DC from ICI through
R3. The transistors are then for
ward-biased by the opposite ends
of each half of the feedback wind
ing.

When power is applied. the cur
rent through Ql and Q2 is une
qual, du e to differences in
doping . la yer thickness . and
base-emitter (B-El turn-on volt
age. That's what causes oscilla 
tion ; if all the astable parts were
perfectly balanced (nearly impos
s ible), it might not oscillate at all.
Whichev er transistor car r ies
higher current satu rates due to
positive base feedback. and the
other cuts off.

Wh en the sharp increase in
transistor current in half the bi
fil ar primary winding is m ax
imized . t h e induced voltage
reverses . so the second tran
sistor conducts and the first one
cuts off. The collector waveform

scribed h ere is low-cost. easy to
build. and uses a high-voltage
flyback transformer from an old
black-and-white TV. It generates
hi gh voltage . but at very low cu r
rent. However. the safety precau
tions taken for any high-voltage
device s h ou ld be observed here.
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AC output waveform from the
flyback transformer is coupled to
the anode of 07 via C3 and C4,
where 07 cha rges C4 . The action
is repeated again via 09, which
charges C5 . The DC potentials on
C3-C5 add, tripling the voltage
from th,e flyback transformer
Winding. The anode of 010 is the
output of the negative ion gener
ator, and should be at - 9 to - 14
kilovolts DC.

Power is supplied by either a
standard full-wave rectifier fol
lowed by variab le voltage reg
ulator ICI , or four series "0" cells
producing 6 volts DC. Although
SI, S2, FI, and NEI are shown in
Fig . 1, they were om itted in the
prototype. ICI co ntrols the DC
voltage fed to the oscillator via
Rl. Since the negative ion gener
ator output must be - 9 to -14
kilovolts, and the exact flyback
transforme r turns ratio is nor
mally unknown, adj usting RI is
mandatory. Once RI is set, the
negative ion generator output
voltage will be stable.

""!
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FIG. 4- THE NEGATIVEION GENERATOR,showing the case, T2, plastic soda bottle, and ~
the top of the high-voltage PC board , wit h 05, 07, 09 , and C3-C8. Both the plastic soda -<
bottle and high-voltage PC board are held in place with RTV. The neck is sealed with -.I

casting resin to wit hin Yo-inch of the top; cover the needle with a cork when unused. ~

FIG. 3-THE PARTS-PLACE MENT di
agram fo r the high-voltage PC board. The
parts shown include high-voltage ceramic
disc capacitors C3--C8, and selenium rec
tifiers 05--010. 05 , 07, and 09 go on the
component side (solid lines), while 06,
08 , and 010 go on the foil sid e (dashed
lines) .

segments . The AC waveform
from the transformer is coupled
to 05 and 06 via C3, charged
through 05 acting as a clamp.

The peak-to-peak magnitude
of the AC waveform at the anode
of 05 equals that of the flyback
transformer output Winding,
with a nega tive DC component of
half the peak-to-peak value. The

NOTE:The fo llowing are available from
Antho ny J. Caristi, 69 White Pond
Road , Wald wick, NJ 07463: Two
etch ed and drill ed PC boar ds (one
each for the main and voltage-tripler
sections) for $15.95, IC1 for $3.25, 01
and 02 fo r $2.75 each. Please add
$2.00 for postage and handling with
each order; NJ resid ents please add
7% sales tax.

Semiconducto rs 01, 02-1N4004 sil
icon diode

03, 04-1N4148 silicon diode
D5--01o-RCA SK3067/502 high-voltage

diode. 12 kilovolts PIV
LE01-light-emitting diode for the bat

tery-operated version
01. Q2-TIP31B NPN transistor
IC1-LM317T adjustable voltage

regulator

Other components
F1-Q.5-amp slow-blow fuse with holder
NE1-120-volt AC neon-bulb assembly

with 47-100K built-in series resistor for
the plug-in version (Radio Shack
272-712)

NE2-neon bulb, type NE2 (not the part
number). optional for experiment (see
text)

S1-SP..sT toggle switch
S2-SPST toggle switch
T1-18-volt center-tapped transformer

(Radio Shack 273-1515)
T2-standard TV flyback transfo rmer

(see text)

Capacitors
C1-1000 tJ.F, 25 volts, electrolytic
C2-100 tJ.F, 16 volts. electrolytic
C3--C8-0.001 tJ.F, 10 kilovolts, ceramic

disc
C9-0.001 tJ.F, 500 volts, ceramic disc,

optional for aluminum can/neon bulb
experiment (see text)

M iscellaneous : Plastic case
(7.5 x 4.25 x 2.25-inches, Radio Shack
270-224), enamel magnet wire, three
wire line cord, emitter needle (made
from either straight pin or sewing nee
dle), RTV silicon rubber, heat sinks, four
alkaline "0" cells (optional for battery
operation), 2-liter plastic soda bottle,
and a sewing needle.

PARTS LIST
All resistors are Yo-watt , 5%, un less

otherwise noted.

R1-1000 ohms, PC-board mounted po
tentiometer

R2-220 ohms
R3, R4-560 ohms (the former for the

astable-flyback transformer combina
tion, the latter optional for the battery
operated version)

R5-R6-200- and 40-megohm series
h igh-vol tage focus div ider, RCA
SK3868/DIV-1 , used for an optional
high-voltage range extender for a con
ventional high- impedance (10 
megohm) voltmeter (see text)

R7-2.7 megohms



FIG. 5-THE BOTTOM OF THE HIGH-VOLTAGE PC board, showing 06 , 08 , and 010, and
the attachment points of the ground lead and both high-voltage leads.

Construction
Next, we' ll di s cu s s co n

struction , focusing on th e main
and voltage-triple r PC boards,
the plas tic cove r for the voltage
trip ler PC board made from the
top th ird of a 2-liter plastic so da
bottle , the em itter n eedle , an d
the cu tout in the lid of the plas tic
case for the flyb ack transformer.
Figu re 2 shows the parts-place
ment diagram for the main PC
board , and Fig . 3 the ladder volt
age-tr ipler section . Remember to
add S I , S 2, FI , an d NEI off the
main PC board, as s hown in Fig.
1, if you want them.

The main sect ion includes the
regulated su pply, oscilla tor, an d
flyback transformer, an d goes on
the s ingle-s ide d PC board men
ti oned in the parts lis t , with the
fo il p attern s h own h ere. The
h igh-voltage PC board contains
the ladder voltage trtpler, co n 
n ected to the main PC board by
two leads , an d the emitter n eedle
is a b ove th e high-vo lt a g e PC
board. In Fig. 2 , QI , Q2 , an d ICI
n eed heatsinks ; you can buy
them, or make th em from 1 x l
inch copper bent in a "U," with
s ilicon e grease for h eat transfer.

The h eat s in ks go on top of the
PC board without insu la to rs .
Neon lamp assembly NEI acts as
a n indi c a t or , and h a s a
47K- 100K resi s tor in ser ies with
i t . For b a ttery operati on , u s e
LEOI in ser ies with R4; u se al
kaline batteries, not ca rbon-zinc.
Use a 3-wire cord with grou n d , or
an ear th grou n d in battery-oper
a ted versions. The voltage-tripler
sect ion is built to avoid a rc ing
and shock. Cut the top th ird off a
2-li ter pl a stic soda b o ttl e , as
s hown in th e lead photo, or u se 4
in ch d iam e t er pl a s ti c PVC
plumbing pipe.

Use 18- gaug e rubb er- coated
test leads to co n nect the high
voltage PC b oard to b o th the
flyback transformer output and
the n eedle, to withstand h igh
voltage, but not until indicated
(more below). The h eavy voltage
t r ipler output lead is solde red to
the emitter n eedle , wh ich goes

~ upward through the plas tic so da
z b ottl e a n d proj ects out of the
~ n eck , which is filled wit h castingo resin. Don't fill the n eck wit h res
~ in all the way to the top; leave Y4
uio inc h of the n eck ope n, so you can
is cap the n eedle with a wine bottle
C? cork when n ot in us e.
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The voltage t ri ple r s hown in
Fig. 3 consis ts of ceram ic di sc ca
paci tors C3-C8 , a n d high-vol t
age selen iu m rectifiers 05-010.
Note that 05 , 0 7, and 0 9 go on
the co m ponent s ide of the PC
board, while'Dfi. 0 8, an d 010 go
on the foil side. They're com m on
to most TV's , so most TV repair
s hops should s toc k them; see the
parts list.

Figure 4 sh ows a photo of the
n egative ion generator, wi th the
closed case , flyb ack transformer,
plas tic s oda b ottle, an d top of the
high-voltage PC board s howing
05 , 07 , 0 9 , a n d C3-C8. The
hi gh-voltage PC board is h eld in
place ins id e the plastic soda bot
tle top using RTV s ilicone rubber,
and the plastic soda bottle goes
on the top of the case the same
way, for a water-tight seal that
avo ids con densation, a nd h as
good high-voltage attr ibutes.

The markings an d s izes of the
high-voltage TV diod es used in
the voltage tripler di ffer from
t hose on sta n da r d di od es.
They're much larger, an d h ave a
very high peak-invers e voltage
(PIV) rating. Als o, on a conven 
tional diode, the cath ode is n or
m ally m ark ed with a b and ,
whether a wh ite band on a black
b ody for s uch low-vol tage rec
ti fiers as the IN400I , or a red
band on a clear glass body, as
with the IN41 48 or IN914.

In high-voltage TV diodes, the
b ody' is ge nerally either wh ite,
black , or see-through. In Fig . 4,
05 an d 07 are wh ite wi th a band
of black" + .. s igns on the r ight
en d , while 0 9 is bl a ck with a

FLYBACK
OUTPUT

UNDERSIDE OF
VOLTAGE-TRIPLER

PC BOARD

GND
---WIRE

dashed band of wh ite" - " s igns
on the right en d. The en ds with
the bands are the cathodes , for
both diode body types ; the reason
for the" + .. s igns on 0 3 and 05 is
that circ u it power is normally
cons idered as b eing extracted
from the cathode ends in TV, and
is called B + . In Fig. 5 , 06, 0 8 ,
and 010 all h ave bands of "+"
s igns on th e cathodes.

A 3 x 3-inch h ole was made in
the case top for the flyback trans
former; adjust you rs as n eed ed .
Dori' t con nect the voltage-t r ipler
PC board to the mai n PC board
until the final checkout below ;
put it aside an d let the RTV dry
overnight . The so da bottle and
the high-voltage PC board a re
h eld in place u sing RTv. The rub
ber-coated test leads con nect the
flyba ck-transformer outpu t to
the voltage tr ipler and the voltage
tr ipler to the em itter n eedl e; the
th in wire is the Q:rou n d .

A flyback transformer is also
ca lled a tu ned trans former, and
co ns ists of a ferrite co re s u r
rounded by a m et al bracket, with
a large coil of windings coated in
pl a s ti c o r c erami c with a n
extrem ely high di electric break
down voltage. Often , as wi th the
flyback transformer us ed in the
prototyp e , there are add itional
low-voltage output win ding taps
(seve n , in t hat ca s e ) p laced
a rou nd a plas t ic ring on one s ide
of the transformer coil, that have
equally h igh-voltage breakdown
character is t ics .

That's all we h ave ro om for.
Next month we'll fini sh up th is
project. R-E



BATrERIES ARE I3ECOMING A B IGGEH

part of all ou r lives. an d many
innovative new products coming
to market either use or contain
them. Battery-powered products
a re no longer limited to jus t toys
and handheld vacuu ms. Serious
products-like h andheld trans 
ce ivers. por table scopes , or lap
top co m pu te rs-are ofte n b a t
te ry-operated. However, wh ile
ba tteries provide mobility. they're
a lso often the cu lp rits when a
product fails .

Many of us still consider bat
te ries to b e the ultima te black
boxes: mysterious devices that
work only when th ey feel like it.
However. they're really no t that
difficult to unders tand and use
effect ively. Here are so me ques
t ions a n d a nswers to h elp you
create better designs using them.

• I know there are many kinds
ofbatteries. What's the best type
for my application?

Choosing a battery type means
knowing so mething about both

batt eri es an d how they'll be used
in your equipment. Batter ies a re
com mo nly classed as either pri
mary or secondary. Primary cells
include the di sposable var ieties
such as carbon-zinc. alkaline ,
and lithium cells that can 't be re
charge d .

Secon dary cells include the va
riet ies based on either nickel
cadmiu m (Ni-Cd) or lead-acid cell
chemistr ies, that are rechargea
ble several times Without -degra
da ti on . So first. co nsider your
equ tpment . S pecific qu es t io ns
include: What is the drain ra te?
How often will the eq u ipme nt be
u sed ? And, finally, is recharging
feasible?

Low current drain. s hort duty
cycles , a nd remo te opera ti on
favor the use of p rimary batteries
for wa tches, hearing a ids, garage
door ope ners , an d retrofit smoke
detectors. Obv iously; the applica
tion parameters for secon dary
ba t te ri es are b a s icall y the op
posi te of those for p rima ry cells.
In applications tnvolvmg high

current drain or extended usage,
the cost of re placement of d is
posable bat te ries may b e pro
hib iti ve. Such applications are
logical for rechargeable second
ary batter ies as long as recharg
ing power can be provided.

• Based on drain rate and duty
cycle. my application could go
either way. What are the perfor
mance differences among vari
ous battery types?

Table 1 provides a compariso n
of various common battery types.
both primary and secondary. The
first poin t of interest is the nom i
n al ce ll volt age; m ore soph isti
ca ted concep ts like energy densi
ty will be covered later. Also. all
batteries h ave one or more cells.
operating at voltages fixed by the
electrochemistry of a given cell.
Note that the operating voltages
are shown as decreasing in Table
1; th e initial value refers to the
fully charged state, wh ile the fina l
value re fers to the end of r un
time. or usefu l life.

BATTERY TECHNOLOGY
Here are some important Q&A~

about batteries to enable you
to use them more effectively.

MARK DEWEY



TABLE 1-CHARACTERISTICS OF COMMON BATTERY TYPES

Characteristic Primary Cells Secondary Cells

Carbon-Zinc Lead-acid Ni-Cd
(LeClanche) Alkaline (sealed (SLA), wound, gel.) (sealed, wound)

Chemistry:
Anode Zn Zn Pb Cd

Cathode Mn0 2 Mn02 Pb02 NiOOH

Electrolyte NH4CI and ZnCI2 KOH H2SO4 KOH
(all aqueous
solutions)

Cell voltage:
Nominal 1.5 1.5 2.0 1.2

Open-circuit 1.5-1.75 1.5 2.1 1.25

"*Operating 1.25-1 .15 1.25-1 .15 2.0-1 .5 1.25-1 .00

End 0.8 0.9 1.75 0.9

Operating - 5-45 - 20-55 - 40-55 - 40-70
temperature re)
Energy density

(20°C) for
cylindrical cells
*Wh/kg 85 85 35 30

' Wh/liter 100 220 70 80

Advantages Lowest cost; good High capacity Low cost; readily available; Sealed, no
for non-critical use compared with good high-rate, high- and low- maintenance ;
under moderate zinc-carbon ; good temperature operation good low
conditions; variety low temperature temperature and
of shapes and high-rate
sizes; readily performance,
available long cycle life

Limitations Low energy Moderate cost Relatively low cycle life; limited Higher initial cost
density; poor low energy density; poor charge than lead-acid
temp., high-rate retention; hydrogen evolution
performance

Major types Cylindrical bobbin Button and Prismatic, cylindrical, wound Button cells to 0.5
available cells to 30 Ah; flat cylindrical cells to cells, 200-400 Ah Ah; cylindrical

cells 20 Ah cells to 10 Ah

*Wh: Watt-hour.
**Values are deliberately decreasing

The nominal voltages of all cells
are fixed by their electrochem is
try (more below). The two major
primary cells, carbon -zinc an d al
kaline, both produce 1.5 volts ,
wh ile li thium vers ions prod u ce
3 .0 volts. The carbon -zinc cell is
refer red to in Table 1 as a "Le
clanche" ce ll, n amed after the
F r en ch c he m ist George
Leclan che , who discovered it in
1866. Un de r the Ni-Cd cell lis t
ings, one of the the cathode mate-

~ rial has the unusual formula of
z NiOOH, wh ich is nickel oxy-hy
~ droxide.o Of the major secon dary cells,
~ Ni-Cd cells produ ce 1.2 volts/ce ll,
6 and lead-acid cells 2 .0 volts/ce ll.
o Higher volt ages , up to 240 volts,
ri a re commercially avail able from
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series ce lls. In 12-vol t car b a t
teri es, all cells are con nected in
ternally. How ever, certain ce ll
poten tials, like 4 volts, may be
possible from one cell type, but
not from others.

Cell chem istry a lso causes volt
age "droop " durin g di s ch arge,
wh ich may affect a give n applica
tion. While flash lights merely
dim as their battery voltage de
creases, many electronic circu its
are h ighly sensitive to even slight
drops in inpu t voltage . Figure 1
compares the performance of pri
mary carbon-zinc a n d a lkaline
" 0 " cells with secon dary Ni-Cd
an d sealed-lead cells, for a di s
charge cu r ren t of 800 milliamps.

The carb on -zinc voltage profile
falls rap idly with di scharge, wit h

a runtime under fou r h ours . The
voltage of an alkaline ce ll a lso
falls off steadily, but its runtime
is roughly quadruple th at of a
ca rbon-zinc cell. The Ni-Cd cell
h as a voltage profile that's n early
fla t for mos t of it s life, but on ly
h alf the te rm inal potential of an
alkaline cell. The Ni-Cd cell h as a
first recharge life that roughly
equals the total life of an alkaline
cell.

The stab ility of Ni-Cd cells at
hi gh c u r r e n t dra ins is why
they're u sed in portable items ;
drills can draw up to 30 am ps
under load: The internal res is
tance of a Ni-Cd cell is 5-15 mil
liohms due to it's cons truction ,
making such h igh cu rren t drains
possible. A spiral nylon separator
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• What are cell capacity ratings :2

based on? i
Battery manufacturers rate cell ~

capacities in amp-hou rs (Ah), a ({
u nit of charge, n ot energy. A 1- ({

4

dox" reaction.
T he a node is the terminal

where mater ial is ox id ized , or
where elect ron s are removed
from or given up, and is u sually
called negative or minus (" - "I , or
where mob ile electrons exit into a
wi re . The cathode is the term in al
whe re m a terial is reduced , or
whe re elect rons a re accep ted,
an d is u suall y called positive ,
plus (" + "I, or the terminal where
m obile elect ron s en ter from a
wire.

An electrolyte is the wet (or at
le a st d amp) ioni c m edium,
th rough which mobile free elec
trons released by oxidation at the
cath ode travel to the anode, to
propagate the elect rolyt ic reac
tion of a battery. Table 1 lists the
ma terials us ed for all three parts
of the mos t com mon batteries .

The te rm "electrolytic" has the
same meaning h ere th at it has for
capacitors, with ce r ta in var ia 
tions.. An electrolytic capacitor is
polarized like a battery, an d may
well ex plode if it s DC working
voltage (WVDC) is excee ded (es
pecially for reverse polarity) , just
as many primary nonrechargea
b le batteries will if recharged.

A b a t t ery, b y co n t ras t , is
basically a fuel cell, maintaining
ter m in a l potential 'b y elec
trochemical means until it s fuel
is exhausted . That is, the very se
lection of electro de m etals a n d
electrolyte is what determines the
te rm inal potential of a battery,
a n d a b at tery thus s u p p lies
charge without having to b e
charge d initially.

All an electrolytic capacitor can
do is store a charge fed into it ,
and dissipate the cha rge by gen
erat ing an exponential current
into a resistance. It s tores charge
(whereas a b attery ge nerates it
spon tan eously), and it s potential
decays expo nen tially, just as with
any other capacitor. However, the
electrolyt ic medium u sed allows
the packaging of larger capac i
tance values than would other
w ise b e possib le for a g ive n
volu me. Nonetheless , batteries
an d electrolyt ic capacitors a re at
least secon d (or maybe even first)
cousins.CADMIUM

NEGATIVE
PLATE

1211109

2NDCYCLE-

8

RESEALABLE
VENT MECHANISM

POSITIVETAB WELDED
T? POSITIVE TERMINAL

INSULATING
SEAL RING

NEGATIVE TAB

NICKEL·PLATED STEEL CASE

FIG. 2- NI-CD CELLS EXHIBIT an internal
resistance of 5-15 milliohms due to their
construc t ion , making stable current drain
possible.

tial: let's now examine that as
pect in more depth . The chemical
process in a battery is an oxida
tion-reduction, also called a "re-

------- ...............-----
- Ni-Cd NEEDS

RECHARGE BEFORE
2ND CYCLE

4

1ST CYCLE-- ..... ---- -

2

,
""" ..... .....

"",
3

SEALED-LEADACID (SLA)

Ni-Cd

ALKALINE
CARBON ZINC

2.2

2.1

2.0

1.9

~ 1.8
~ 1.7
o
> 1.6
UJ

~ 1.5
..:
13 1.4

6 1.3

ii:J 1.2t;......~-....;.::,""""=~;.;;.;..~--_
c..>

1.1

1.0

.9

.8

" SLA CELLSNEED
RECHARGE BEFORE

2ND AND3RD CYCLES

"D"CELL
800mA DISCHARGECURRENT

FIG.1-THE VOLTAGEPROFILES OF PRIMARYand secondary D-cells are compared for a
discharge current of 800 milliamps. The carbon-zinc voltage profile falls rapidly with
discharge, with a runtime under four hours. Alkaline performance falls off steadily, but
runtime is quadruple that of carbon-zinc .

isolating the electrodes goes in a
steel can used as the negative ter
minal, and is fill ed wi th elec 
trolyte tha t transm its .m ob ile
charge. The steel it's sealed in is
used as the positive termin al, as
shown in Fig. 2.

Wh ereas Ni -Cd ce lls h ave a
large a node-nylon-cathode s ur
face area due to their spiralde
s ig n , alkalin e ce lls have an
annular (or doughnut-s h aped)
cross sectio n. Powd ered anode
material fills an inner r ing, and
com pressed cathode material fills
an outer ring. They're isolated by
a porous fi be r se parator as
shown in Fig. 3 , giving a hi gher
internal resis tance, an d lim iti ng
the ava ilable cu r ren t dra in.

Note that in Fig. 3 , the top
positive electrode is the cathode,
while the bottom negative elec
trode is the anode. At first glance,
that m ight seem odd, since most
of u s a re normally accustomed to
the revers e u s age encou ntered
wi t h diod es . However, since a
battery is an electrolytic (or elec
trochem ical) ce ll, the labels for
the terminals of a battery follow
chem ical, not electrical u sage.

Earlier, there was a referen ce to
h ow the electrochemistry of a
battery fixes its terminal poten -
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INSULATINGWASHER

CATHODE CUP OUTER STEEL JACKET

~~~:::::f=~JSE
~Jill- ANODE1fIPOTASSIUM

l(t~~~::,
,} COLLECTOR

:~~ ANODE COLLECTOR

':~ PLASTICSLEEVE
:.,',

~PLASTI C GROMMET
VENT

INSULATOR

FIG. 3-THIS IS A CROSS section of an
alkaline cell showing its annular con
struction.

amp current cor responds to the
motion of 1cou lomb (C) of charge
past a given point in 1 second (s) ,
or

1 amp =1 Cis,
where,

1 C = 6.25 x 1018 electrons/e.

The individual electron is often
denoted by the va r iable e-, so the
above relation would appear as

1 C = 6.25 X1018 e- .

The metric unit of charge is the
cou lomb, while that of energy is
the jou le (J). The potential energy
(or potential work) W con tain ed
in a battery is related to its total
available charge q and terminal
voltage V by

. w =q xV.

The va r iable W is u sed for ener
gy to avoid confusion wit h E and
V, normally reserved for voltage,
a lt h ou gh many texts u s e E for
total energy (kinetic an d poten
ti al) and V for potential energy as
well , so you sh ou ld know the con 
text to avoid con fu s ion . Thus, an
"AA" Ni-Cd cell that can maintain
a 0 .6 -amp load for one hour is
said to contain

q =0.6 Ah,
=(O.6) x

(6.25 X~18 e-)c~)c~~osthr)

= 1.35 x 1022 e- ,
= 2160 C

of ava ilable charge. Such a cell
h as a te rm inal potential of

V= 1.2 volts,

so the total ene rgy nominally
available from it is

W=q xV =0.6 C x1 .2 volts= 0.72 J.

As discussed earlier, Table 1
mentions the concep t of energy
density of cylindrical b a tteries ,
an d u s es an other energy unit
called the unit watt-hour (Wh),
u sed wi th the electr ic meter on
mos t hous es. El ectric u tili ti es
measure energy in watt-h ours ,
n ot joules, s ince the numbers a re
more convenient.

The watt (W) is a unit of power,
not energy, defined as

1 W= 1 J/s.

The var iab le for power is P; if
p>OW,

the n P normally refers to power
expen de d or dissipated, like the
loss from a resis tor. Whereas , if

p<ow,

the reverse is normally true , th at
power is being supplied, rather
then exp en ded . Thus, a watt
hour is equivalent to

1 Wh =e~)C6~~st hr)

= 3600J ,

There a re two energy density val
u es per cell in Table 1, one rela tive
to mass, and the other to volume.
Thus, for the carbon-zinc cell, for
the value relative to mass

65Wh = (65Wh) (3600J)
kg kg Wh

=2.34 x105J

kg

A s im ilar a rgu ment follows for
ene rgy density relative to volu me.

Howeve r, th e s a m e ce ll, if
providing less current, ca n pro
vide more u s eful en ergy, s ince
there's then less internal battery
h eat loss. If the same' "AA" cell
were discharged over five h ours,
it cou ld sustain a 130 -milliamp
load, for an observed capacity of

q = 650 mill i-Ah.

Ce lls a re generally m ark e ted
using five-hour ratings, but any
co m parison of ce lls from dif
ferent manufacturers should us e
equ ivalen t ratings .

Battery manufacturers define
C as rated capacity; the it alics are

used to avoid con fusion with the
cou lomb . Charge and di scha rge
cu rrents are then d iscuss ed as
multiples or fract ions of C. The
advantage is that we can di scuss
battery cu rrents, not cell s izes or
ratings; C for many manufac
turers is based on a one-hour in
terval. Thus, an "AA" Ni-Cd cell
has a rated capacity of

C=600 mill i-Ah .

For example, under that conven
tion, we cou ld write

2 x C = 1.2 Ah ,

or,

C/ l0 h ours = 60 milliamps .

Ni-Cd cells are recharged by ap
plying DC opposi te to that
generated during discharge,
whether pure, half-, or full-wave
rectified. Minimum commercial
recharge rates used are ab ou t
C/20, or taking 20 hours to re
charge to ra ted capac ity. But
since charging isn 't 100% effi
cien t, especially when it's so slow,
some 3 6- 48 hours would real
istically be needed.

• Is there a danger of over
charging a Ni-Cd battery?

Re chargin g effi c ie n cy d e
creases as it nears completion.
The final few percent is returned
as t he cell approaches "ove r
charge," where Ni-Cd cells gener
ate gaseous oxygen (02)' At low
recharge cu r re n ts, continuous
overcharge isn't damaging, s ince
the cell electrochem ica lly recom
bines the total oxygen volume,
letting Ni-Cd ce lls be totally
sealed.

For safety, venting is designed
into the cell cover. If overcharged
at cu r ren t above a recommended
limit, the oxygen is expe lled via
such a ven t, which then reseals.
Repeated venting does d ry out
water from the electrolyte, caus
ing damage m anifested as de
creased lifetime for a given load .

Also distinguishing primary
cells from Ni-Cd cells is the prop
erty of charge re ten tion . Alkaline
cells can maintain fu ll ch a rge in
amb ien t environ men ts for up to
four years, especially if they're re
fr igera ted , whereas most Ni-Cd
cells will lose so me 1-2 % of their
rated capacity per day.That's why
many com merc ia l Ni-Cd cell ap
pli cations use trickle ch a rging
(as low 0.02C) when the battery
reaches an overcharge condition.



• I've heard a great deal about
charge rates , especially "quick"
and "fast" charging. What's the
distinction?

Battery manufacturers have
m et m a rket demands for ce lls
with faster recharge rates. "Stan
dard" charging is at a rate of 0 .1
C, or 16-20 ho u rs. "Quick"
charging is at a rate of 0.33C, or
4-5 h ou rs . Ce lls a re available
that can s ustain contin uous
ove rc harge, with 100 % oxygen
recombin ation , at up to 0 .33 C,
elimi nati ng the n eed for trickle
charging. "Fas t" charg ing has be
co me t he indus try stan dar d ,
being a ra te of l. OC or higher, up
to 2C-4C; recharge s h utoff is
done to p revent oxygen venting,
even though it does no damage.

• Explain how cells are config
ured to make batteries. Don't I
need certain additional knowl
edge about performance?

Assembling cells into batteries
can appear, at least su pe rficia lly,
to be a rather trite exe rc ise . How
ever, knowing cor rect cell perfor
mance doesn't necessarily gu a r
an tee uniform , successful bat
tery performance . Experienced
product des igners and hobbyists
alike are aware that battery as
se mbly can involve so me impor
tant concerns ; not the leas t of
which is cell revers al. Ni-Cd cells
are typically series -connected for
higher voltage, a n d capacity is
ac h ieved using cells of adequate
s ize.

Ni-Cd ce lls a re typically co n 
n ected in s eries for batteries .
Runtime, or capacity, is met by
u sing ce lls of s uffic ien t s ize to
m eet the re q u ire ment. Ce lls of
even the same s ize an d manufac
tu re lot can exh ib it actu al capaci
t ies that va ry up to 8% of a mean.
In multicell batteries , such va r i
ances can cause s ome cells to give
up the las t of their usable capaci
ty, wh ile others a re still viab le. If
the extent of di scha rge is deep
enough to bring one or more cells
to zero voltage, cell reversal can
occu r.

• Explain cell reversal.
The vo lt age of a ce ll is t he

stored potential or electromotive
force (EMF) capab le of drivin g
current th rough a circuit. Whe n
a cell is reversed, its energy is ex
pende d to the point where any
further cu r rent drai n is in to the

cell, such that the circ u it drives
the cell, ins tead of the reverse, as
shown in Fig. 4 . During reversal,
cell voltage ca n go as low as - 1.4
volts, generating gaseous hyd ro
gen (H2 ) , wh ich doesn 't recom
bine an d h as to be vented.

The so lution to cell reve rsal is
to u nders tand an d design for ap
pli ca tions where cells h ave the
po ten tial for repea ted reversal.
Produ ct des igners can ch oose to
us e a cutoff circ u it to terminate
discharge based on battery volt
age, to preven t cell r evers al.
Motorized products draw high
cu r re nt, so when their perfor
mance decays before the onset of
reve rsal, they should be shut off.
Modern Ni-Cd cells are more tol
erant of cell reversal. Modern Ni
Cd cells repeatedly tested to 40%
reversal at IOC h ave su ffered no
degradation.

Finally, if all Ni-Cd cells in a bat
tery pack are overcharged, rever
sa l is less likely s in ce th ey a ll
begin to di scharge from the same

+1.4 ONE ELECTRODE REVERSED
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FIG. 4-IN CELL REVERSAL, the stored
energy of a cell is expended to the po int
where the circuit drives the cell , instead of
the reverse.

point. Building batteries from
cells of equ al capacities reduces
the effect of individual cell varia
tion at the en d of discharge, an d
minim izes the chance of rever
sal.

• Memory continues to be a
much-discussed problem iI:: Ni
Cd batteries. How is memory
avoided?

No di s cussion of Ni-Cd ce lls
would be complete without men
ti oning the "memory" effect. The
term memory was coined in the
early 1960's dur ing early NASA
satellite flights . Satellite batteries
h ave str ict di s charg e/recha rge
regimes an d receive very li ttle
overcharg e . S uch precis e re
g imes we re the resu lt of NASA
co m p u ter-con t ro lle d e ne rgy
m a n agement, a n d are s eldo m
duplicated com merc ia lly.
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DISCHARGED CAPACITY

FIG. 5-IN NI-CD "MEMORY," cells repeat
edly discharged only partially to the same
extent, and then recharged soon won 't
discharge beyond the " memorized" level.

If Ni-Cd cells are repeatedly di s
ch a rged only partially to the
sam e exten t (or thereabouts) and
then fu lly recharged , they reach a
point where they won 't discharge
further th an th e "memorized" lo
ca t ion in their di scharge profil e.
Today, the term "mem ory" is a
misnomer, s ince it's now applied
to a much wider range of s im ilar
problems .

Voltage depression and poor
capacity are two com mon exam
ples, often mi staken for memory.
m anifested as shortened run
time, as sh own in Fig. 5 . Devices
frequently won't ope rate at volt
ages below a specific design val
ue, or will ex h ib i t reduced
performance, at best. Causes in
clude low recharging, excess re
ch a rge cu r re n t , exces s battery
heat during recharge , improper
recharge termination voltage, or
wearout.

During standard or quick re
ch arging, Ni-Cd cells need some
overc harging, s in ce re charging
isn't 100 % efficien t. If they're not
fully recharged, they can't deliver
their rated capacity. Excessive
overcharge currents can cause
ove r hea ting in Ni -Cd b attery
packs . In overcharge, the energy
provided to the b a ttery is pre
dominantly con ve r te d to h ea t,
since the chem ica l conversions
are complete, or nearly so. Such
o ver chargin g acce le rates
wearou t or causes voltage depres
s ion or poor capacity; although
improved Ni-Cd cell designs h ave
lower sensit tvtty Such improve
m en ts , al ong with careful a p
pli cation, insure long life.

• Does the electrolyte in a Ni-
Cd cell ever leak? .

Ni-Cd cells can undergo stor- ~

age leakage, especially in radio ~

applications, if left on. However, »
even if turned off, s olid-s ta te ~
power su pplies often allow leak- (0

co n t i n ue d on page 83 (0
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ROBERT W. RAMIREZ

IF YO U 'RE THIN K ING ABOUT BUYING A

new os cilloscope, or your boss is
putting a new one on your bench,
you may be in for a surprise.
Many of today's new scopes are
vastly different from those of only
a few years ago. That applies not
just to exotic , s tate-of-the-art
scopes, but also to low-cost, basic
scope types. Becoming familiar
with some key concepts behind

A
PURING

E SCOPE
TO ORK

To get the most out ofa
new digital scope, you have to

understand how it works,
from the inside out.

the new scopes will give you a
head start into understanding
how these useful testing devices
work. '

Oscilloscopes of today typically
have far more features, yet cost
about the same as-or even less
than- yesterday's scopes . While
they may have the s ame b asic
controls , and appear similar.
they handle signal s di fferently.

and m easurem en t tech n iques
have changed dramati cally. In
some cases, a new scope can even
be a PC board that plugs in to a
personal compu ter or a logic ana
lyzer. Yesterday's exotic features
h ave become todays norm. Let's
start off by looking a t some of the
changes that h ave occu rred in
traditi onal analog scopes .

Scopes going digital
It 's rare today to find a garde n

variety analog scope that doesn't
use some form of digital ctrcu itry
Some things a re easier and less
expensive to implem ent digi tally.
In fact, most con trol fu nct ions in
any scope are more effectively ac
complished digitally. The only
analog devi ces in some tradi
tional scopes may be the actual
tes t probes. amplifiers , and CRT.

The usual front-panel controls
and buttons still are present in
n ewer scopes . and operate in
much the same way as in olde r
scopes. The main difference is
that t hey 're digitally imp le
mented, wi th a microprocessor
or two keeping track of things ,

Some newer scopes have banks
of push buttons for selecting ver
tical (volts per division) and hori
zontal (seconds per division )
sca ling of waveform displays.
Others may still use the t rad i
tional knob approach, but with a
new twist-no numbers or mark-
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GREAT PAPERBACKS AT SPECIAL PRICES I

Provides the casual listener,
amateur radio DXer and the
professional radio monitor with
an essential reference work
designed as a guide for the
complex radio bands.

Includes coverage on Listening to
Short Wave Radio, ITU Country
Codes, Worldwide Radio
Stations, European Long Wave
and Medium Wave Stations,
Broadcasts in English and more.

o INTERNATIONAL RADIO
STATIONS GUIDE
BP255-$9.95

Paperback Books

Subjects covered include
microprocessors and their
register sets; interfacing serial ,
paralley, monitor, games and
MIDI ports; numbering systems,
operating systems and computer
graphics. While the book is
aimed at the computer hobbyist,
it should also prove useful to
anyone who intends to use a
computer to follow their
interests.

o COMPUTER HOBBYISTS
HANDBOOK-BP251......
$8.95

1
1
1
1
1
1 -_-------....--------------
1
1
1
1
1
1

Further
Practical
Electronics
Calculations and
Formulae

o FURTHER PRACTICAL
ELECTRONICS

CALCULATIONS
BP144-$9.00

450 pages crammed full of allthe
formulae you are likely to need.
Covers Electricity, Electrostatics,
Electromagnetism, Complex
Numbers, Amplifiers, Signal
Generation and Processing,
Communications, Statistics,
Reliability, Audio , Radio Systems,
Transmission Lines, Digital Logic,
Power Supplies. Then there's an
appendix of Conversion Factors ,
Mathematical Formulae and
more.

o WIRELESS &
ELECTRICAL
CYCLOPEDlA-ETT1-$5.75

A slice of history. This early
electronics catalog was issued in
1918. It consists of176 pages
that document the early history of
electricity, radio and electronics.
It was the "bible" of the electrical
experimenter of the period. Take
a look athistory and see how far
we have come. And bythe way,
don 't try to order any of the
merchandise shown, it's unlikely
that it will be available . And if it
is, the prices will be many times
higher.

Number of books ordered D
1'
1 ELECTRONIC TECHNOLOGY TODAY INC. SHIPPING CHARGES IN SORRY No orders accepted
1 P.O, Box 240, Massapequa Park, NY11762-0240 USA AND CANADA outside of USA & Canada

Total price of merchandise. . . . . . . . . . . . . . . .. $ _
1 Name SO.01to S5.00 :$1.25 Sales Tax (New York State Residents only) . , . . $ _
1 S5.01 to S10.00 S2.00 Shipping (see chart) , $ _

Address S10.01to S20.00 . . $3.00
1 S20.01to $30.00 .. $4.00 I E
1 City ' State__ Zip __ S30 .01 to S40.00 . . S5.00 Ictal nclosed $----

1 S40.01 to S50.00 . . S6.00 All payments must
RES ·S50.01andabove .. S7.50 be in U.S, funds
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FAX MACHINES ADVERTISERS INDEX

HUGE NEW UNTAPPED MARKETI
RS# Page RS# Page

EARN
$65/HRI

Oller8 million Fax machines In homes/offlces
predictions are (or 01l8r25 mill/on by 19921

[II" Work fromyour home/van
[II" Home studyprogram getsyoustartedservicingfax

machines in 2 weeksl
[II" No specia l tools/equipment needed

[II" Earn additional profits selling faxsupplies!
• Fax machines are notcheap - therefore. you can getgood

SS for therepair.
• Average Fax machine requires professional service every

18 months.
• Home study training program includesfull instructions

on EVERY ASPECT of Fax maintenance/repair. FULL
COVERAGE of how to set up your home-based service
business.

FREE DETAILS
CALL1·800-537·0589

Orwrite to: Viejo Publications, Inc.
5329 Fountain Avenue

Dept RES LosAngeles. CA 90029
CIRCLE 288 ON FREE INFORMATION CARD

Knight Patrol?'
Talking Home Alarm Kit

A high end alarm system at an affordable price !

Features includ e:

• State of the art PCF 8200 Speech Synthesizer
• 21 Sensor Zones. 2 Arming Circuits
• 2 Five Watt Audio Amplifiers
• Auxiliary Alarm
• Real Time 24 Hr. Clock
• A 10A & 3A Relay Circuit for Sirens. etc.
• Alert/Sleep Monitoring Modes (verbal status)
• Trigger Memory (verbal stat us)
• Self Diagnostics & Performa nce Monitoring
• Microprocessor Contro lled
• Pleasant Female Voice
• Expand ibllity & so much MORE!
Available as a kit or pre-assembl ed. A
Send $3 for full-line catalog. A
complete line of peripherals is
also available. Complete circuit
board kit $220.00 + $10.50 5 & H.
(CA residents add 6.75'll>tax)
Comp lete syst ems starting from
$440.00. Instructional video tape
(VHS S9.95 + S2.50 5 & H).

:Paladin ~ltdrnnitS
IQ42~BSoiedadCyn Rd ~ R......o'I:Irliiiii~',~~
Su,te 333. Cept RES
Cof¥J" CoJ">liY. CA 91351

..~r protrct 20ur cutlr"
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Advance Computers 50
AIS Satellite , Inc 62

275 Alfa Electronics 10
264 All Electronics 24
258 AlItronics 49
293 Alpha Products 65

Altek Products 27
AndraTech 61

271 Battery Tech 16
284 Becktron 56
263 B.G. Micro 23
266 The Book Source 29

Cable Plus 22
Calco International 60

283 Chenesko Products, Inc 32
CNC Concepts, Inc 62

277 Command Productions 15
286 Computer Business Mart 64

Computer Disk Ser vice 28
Computer Music Group 66

270 Consumertronics 8
298 Contact East 17
269 Crestwood Products, Inc 6
259 d b Computer Products 53
255 D & C Electronics 41

Executive Offices

Larry Steckler,
EHF, CET, Publisher

Arline Fishman,
Advertising Director

500-B Bi-County Blvd .
Farmingdale, NY 11735

1-516-293-3000
FAX 1-516-293-3115

NATIONAL REPRESENTATIVE

Joe Shere
P.O. Box 169
Idyllwild, CA 92349
1-714-659-9743
FAX 1-714-659-2469

A

GERNSBACK
PUBLICATION

267 D & D Electroni cs, Inc 63
260 Dalbani 57

DataCraft International 56
Davilyn . : 9

294 Delphi 35
281 DemoSource 61

D I International, Inc 54
Electr ified Discounter 12,13

265 Electronic Goldmine 33
268 Electronic 1-2·3 6
280 Electronic Parts Outlet 30

Electronic Rainbow, Inc 55
Electronic Technology Today 1,42
Electronic Technology Today . . 48,66

273 E,T. Tech, Inc 20
Fordham 4
Gems Computers, Inc 43

250 Gott Electronics 36
The Grapevine Group, Inc. . 66

251 Haltek 70.71
Information Unlimited 31

276 Jerrold 26
Kelvin Electronics 67
L-Com, Inc : 30
Lesko 69

253 Mendelson Electronics, Inc 18
292 Micro Mart 30
296 Midwest Laser Products 60

Mondotronics 56
295 MWK Industries 14
279 Needham's Electronics 26
261 Ocean State Electronics 11
297 Omnitron 59

OWI 2D
Pacific Rim 28

274 Pak Rat Electronic Parts 22
287 Paladin Electronic s 2
262 Parts Express 44

P.C. Boards 54
282 PMC Electronics 32

Prelco 39
272 R&D Electronics 16
291 Ramsey Electronics 3

RSL Software 26
SeaSide Software 60

278 Sescom, Inc 28
254 Skyvision, Inc 72

Smith Design 66
Somerset Electroni cs, Inc . . 56
Startek 7
Surplus Sales of Nebraska 64

257 Surplus Traders 21
Tanner Electronics 32
TechServ Corp 58
TransWorld Cable Co 54

285 Ucando Videos 58
256 United Electronics Supply ' 47
288 Viejo 2
299,289 VRS Electronics 8.10
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srEfCMSCRAMILU
CQmmunlCilteIn lol al
p(lvacy overyGUf tete
phoneor rilidlo Tnls
scramblervtt eatures
luJldupltll. ope:rallOn
ustngfrequencymver
acn Runsona 9voll
battery BothmIkeand
lineor speakeroulputl
Inpuls hsy toconl'ltCt
toanyradKJ- telephOnl
ust requlresnodlrect

:~~~~'i~oclf'
CUltry Canalsobe used
to descramble most
com scramblers

Complete
klt.SS-1
Clstklt.
CSS·7

SIREJI
Producesupwilirdand
downwardwall 5W
peakaudlooulpul. runs
on3-15voltsuses 3-45
ohmspeaker

Completeklt,SM·3

$3.95

::RlLESS .A-L
M'RE ~
Transmitsup10m 10
any FMbroadcasl radio.
usesany Iype01mllte
Runson310WT ypeFM·
2hasaddeosensltlye
mlkepreampslage

fM·,." S5.95
FM·2M 57.95

M~"E
~AlJlRM

A realmlCfOWili'ie
dopplersensor thaIwill
detttt ahumanasfar as
10feetaway Operales
on 13 GHz and lsnoi
.lIlltt tedlrrhUl.llgl'llor
Ylbraiions OfiveSUPIO
100 maoutput normally
m rocr closeCl, runson

MAOIUlSTER
ProducesLOUDear shal·
lenngandanenncn get·
Iingslfenlikesound Can
supplyuplo15watlso f
obnoxlousaudloRlJns
on6-15VOC

MB-" " $4.95

TeluCDplC wl'llpilinlenna- BNC plug •• •• • ••
Htgh Impedanceprobe. hghl loadlng
Lowpassp robt.il udlotlse . . . . .

~:[t~i~rl~~cl~~~lr~~~ .u.s.e
Nleadpack lor CT-70. 9J &125

ACCESSORIES FOR COUNTERS

RamseyElectronicshasbeen manulactuflngeleclrofUC Its t gu r 101
;)Ver10 years andISrecognlZtd lor lisJabquality products at break
: ~roUOh prices All of our counterscarrya lull oneyear warranty on
partsandlaOOr. Wetakegrut pndeIn being the largesl manufac
turer 0111)W cosl counlers In theentireUSA Compare spec:lltcations
Our counlers ilir! lul1leaturtd . fromaudIO to UHF, WithFET htgh
ImpedancelOpUl. proper waveshaprnQCirCUItry andduriliblehM;th
quality epoxy gtass. plated-lhru PCBoard constructIOn. All uM s are
'IOO'l't manufactured tntheUSA

Aa:uRAC1 IIIQTS RESOlUTlOll I'IIII:E
I PPM 7 1Hz. 'Ofz. 100Hz .-
1 PPM 9 o 1Hz.Oiz. 100Hz ,-
, PPM 1Hz.niz ,-
, PPM o1Hz_1Hz. Dil ,-

O,PPM o1Hz. 1Hz. 10Hz Z2I.IO

FMMrtll
MIKE

Asuperhlghperlormance
FMWirelessmikekltl

Transmltsaslableslgnal
uplo:myardswllh
exceptlooalaudioquilihly
bymeansolli sbuIlt in
electretmike Klltncludes
Cilise mlke: .on~ll swrlcn

anlenna.baltery and
supermslrucllons ThisIS
tnellnestunll aYallable

fM3M 516.95
F...·3WlredandTesled

THE COMMUNICATIONS$279500 SERVICE MONITOR THAT
WORKS HARDER FOR lESS.

IntroducingCOM-3. " thenew servicemonitor designedby service
technicians for servicetechnicians. It works harder for less... giv
ing you advanced testinqcapabilities at avery affordableprice.
FEATURES. Direct entry keyboard with programmable memory
• AudtO & transmitter frequency counter 0 LEO bar graphfre
quency/error deviationdisplay . 0.1-10.lXXl Il Voutput levels •
Highreceivesensltlvity. less thanSIlV• 100KHzto999.9995MH2
Continuous frequencycoverage . Transmit protection. upto 100
watts . CTStoneencoder. 1KHzand external modulation

" OlDMOOUlJlTOR

~1~~~ r:~~~~I~~~rY~~~0-6m~~: ~~~~ $12.95
acceptsstd Yldeoslgnal Bestumtcntne
marketl Com teteku JM-7

LEDIUIII{YKIT
Alte:rnatelyllashes2
lumboLEOs Uselor
namebadges . bo!ton~
warningp-a nelIighlS
Runson31015volts

Bl·lK " $3.95
UJUYERSAl TIMER
PfOYldeSlhebaslo:pafls
andPCooard requlredto
provideasourceof pre·
cIslonhmlngandpulse
/}tnerallon Uses555
tllTler lCant!lncluLle:s a
range: olpart slorm osl

ltmtn~T~;~~: $5.95

FMRECEIVER
For buut-mapphcancns
cr ncbbyexpenmenta
lion Ful1lledgedsuper·
nelrOdynelecelver.
mlcrovollsenSI!lvlly.
lO7MHzIFIniegrililed
CirCUli detector.50mw
aud,oamphlLer.9V
txl ernililpower SOUTCe.
operahOnonstandard
FMbfoadcast bandas
well as largeportIOnson
eachside.compact 16"
squarel. for bugdetec
tronorrecepliOn

fR-1m 514.95

<50 nwTo 150MHz

< lOtnvTo 150MHz
< 150mv to&Xl Mhz
LESS THAN25my

< 10nw To150MHz
<150mv Tp600MHz

< 25mY ~50 MHZ

< 15my0 500MHz
< 'M))mv § llCO MHz

CT-90 9 DIGIT 600MHz

CT-I25 9 DIGIT 1.2GHz

VOICEACTt'lATEO
SWlTtll
VOiceacnvatecsWllch
kll provldessW'ltched
oulput wllhcurrenlc a·
pabtilly upto100mA
CandllVerelays hgblS.
LEDorevenal ape
recorder motor Runson
9VDC
VS·1KlT

56.95

COLORORllAll
Seemuslccomeilil lve'3
dlflerenllrghtsUrcker
wIlhmuSIC One hght
eachlor. hlgn,mid-range
andlows Each lndlvldu·
allyadJuslableand
drlyesupto:m Wr uns
on l '1OVAC

Ml·I K". $8.95'

PR-2 COUNTER
PREAMP
ThePR-2rs Idullormtuurll'lQ Mak
S19nals from10to 1.0c0MHz . !lal

~rds~~I~~~r:cI:~~I:Ir:e;/~ut
preamp . 3dbNF

PS-2AUDIO
MULTIPUER
ThePS-2IShilindylor tllgh rn oluM n
audloresolullonrneasuremenls.
mUltIples UpIn lrequency • grll' for
ft tone measu rements • mUlll~S
by10or 100• 0 Ot Hzrescumon&
buill-ill s.gnal prezmp/condilioner

. ").Ii.

l(UPHOHE
TRANSMITTER
Lowcost withprctes
slonal performanceFea
turesInclude. sell phOne
hnepowcred. tunable
hom76to lOO MHz.
polatllyall l isellsil ive.
compilicl slzel t ... 1",-,.
easily IOslalis anywhere
onlntpllonehneof
IIlsldelhelnslrumenl
Ilsell
PB-1KlT

514.95

MMI.l UKI
",U Dl!'nll

'~M, lh l." Il"

56995
_trod
PS-2kll l41Lll5

MOOlL fUQ IWlSE

CT-70 20Hz-550 MHz

CT·90 XlHz.flOO MHz

CT·!lO 5Hz-«X)MHz

CT·'25 10Hz·125GHz

CT-90
WlTH 0,", lOHz-$X)MHz

0I'TI0lI

5189.95

CT-50 8 DIGIT 600 MHz

TOIfEOlCllon ~-
Acomplete
lonedecOder J

onilSrnQleptboard Features 400-5(0)

~~ear~~~:t~~en~~~~CI~~I~~rl~~i~~~~I.t-
tonebursl cetecncn.FSK. etc Canalso
beusec asastabtetcneenccder guns
on51012volls

Complelekll. TO·1 $5.95
4OWATI 2mtr
PWIIIA. P
SimpleCla~s Cpower ampfeatures8
limespower galll1 WlOlor 80ul. 2Wm
lor 15cut.5WInlor 40Wout Max output
of50W.incrediblevalue,completewllh
auca.tstesscaseaocr.areie-
PA-' .«lW,w" m, '" 527.95
TR1.RFsensedT·Rretay kl! 6.95

CT-70 7 DIGIT 525 MHz

MINI KITS-EASY TO ASSEMBLE-FUN TO USE

sun~suu~~
Asucersensinve amcu
Ilef whlChwlll plckupa
pmdropat 15feei lGreat
lormonllonngbabys
roomor asgeneralpur
poseamphller Full2W
rmsoulput.runson610
15vOlls.oses8-4Sohm
speaker

BN-9K" $5.95
fiOHzTIMEIASE
Runson5-15IIOC
Low current (25ma)
1mln/month dccuracy

7B·m $5.50
lB·6Assy 59.95

512.95

(
o 30 WATTS OUTPUT
o lOWNOISE PREAMP
o LOW COST
o RUGGED CAST ALUMINUM

CASE
o ONE lEARWARRANll

Com'''I' PERSONAL
'" SG7 SPEED

$89.95 RADAR

Rtcelyeru se
klt CAR-1

, . ' ~ t ~I~~~~~~~~~ ~~::e~a~~k~~pg~e;er:a~i; ~~dt~rsc~~~~~~~ or
'I1"U3I1yanything \nal moves Operates OIl 2 6GHl wllh
oyer 1'4 ml1c rolngc lEDoll111al readoul displays speedSIn
milesper hour. kilometersperhour or leel per se:ond'
EarphOne OLllpol perrTlllshs t enlll~ 10 actual doppler sh,ll
Usestwo1Ibceneecanslor antennatnct lncludedl and
tunson 12VOC Easy to budd-till rmcrewave ClrCullry IS
PCSlrtplme Kll mcludes deluxe A85 plashCcase with
speedy graph'cs 10' a profns1onallook Averyuselul and
lull·ol· fllnkJl

5P£EDY~

Here'sagreatboosterfor any2meteror 220
MHzhand-held unit.Thesepower boosters
deliver over 30wattsofoutputallowingyou
to hit therepeaters fullQuietingwhilethe low
noisepreamp remarkably improves recep
tions.Ramsey Electronicshassoldthou
sands of2mtr ampkitsbutnow. weotter
completelywired and tested2mtr aswell220
MHzunits.Both haveall thefeaturesof the
high pricedboostersata fractionof thecost.
PA·1O ZMTR POWER BOOSTER(10Xpowerqam)

Fully wired& tested $79.95
PA·ZO ZZO MHz POWER BOOSTER (8Xpowergam)

Fully wired& tested $79.95

PACKET RADIO

20,40 & 80 METERS
HAMRECEIVERS
Sennnveall mode AM, CW,SSB receivers lor 3 5-40or 70-75 MHz Direct ccnversrcn deslQn
uSingNE6021C aslu tured In aSTaneARRL handbooks Less tnan 1 J.l.V senSlllYlty varactor
diodetuned. 250 mwaudiOoutput Runson9VOC. has RFQain control Itns killSvery easyto
bUild, loisollun andeducal lonal-,deallo r thebeglnlleror (he oldpro Theccncnat malchlnQ
caseklt lealuresarUQged ASSprasuccase .....lth screened graphics Includedare machined
ililumlnum knobs for a well-lll'ushedprcress.cnar look
20MTR «lUTR eom AeceiYtf

:= 124.95 = 124.95 ~= 124.95 ~ 112.95

NEW MINIKITS-NEW MINIKITS

Operatea muu hamshack These little CWrigs areIdealmales10our40and80meter tecervets
Featuresmcludesmooth vanabre luning. onewall cutpvt dndexceuent keYing cnaractenstrcs
Runson 12vee ilod ISVSWRprotected Seehow taryoucall stretch your~Ig na l Withoneof
urese mini rigs OptIonal ASScasesale available
20UTR 40UTR eoUTR Case
:: ~I 129.95 ::~ 129.95 ::.::: 129.95 ~ 112.95

AIRCRAFT RECEIVER KIT~
HearUClhngJlrcra1tcommunications- picks up planesup10)(XJrmres away Receives 110-
136 MHz AMair band varactcr tuned superhetdesl'}nWIth AGC cerarmc Illler and adlustable
squelCh Runs 01l9Vbattery 250 mw audiO ou1pul l lJYsenSll lYlly Opllonal matching ABSptasnc
caseleis youtakeIt anywnere teatctes screened graphiCSana machinedaturmnum knobslor a
realproiessionailook Compact-g reat lor eusrcwsor lor lust plain hangingaroundtne
ili1rport

QRP TRANSMmER KITS, 20,40 & 80 METERS

Commodore C641128packet radIOInlerlace UsesfamousGermanOlglComsoflware Fealures
EXARICChIp setlor reliable operahOn-funs HForVHFtones Includes FRE EdiSksol!ware pt
board. all Ilecessarypal lsand lull documelll allon CQmp1ele kit. pt .I 549.95

FM COMMUNICATIONS/
2 MTR, 10MTR & 220 RECEIVERS
SensltlytsuperhetFM receiverwnnany5 MHzHgtRfnt of bind: l islen 10 himoperations.
nigh bind policetills. weatherOf mobilephonecaMsl Easy to bUildrearver fel turesvaractor
wrung. ICmIxerstlg e. ceramic IF fllt,r s a.nd dual aM'lVtrsion~n With ad,~tatMe squelch.

~~~~g~~~I~ndU::~ :~~~~:bsm;O:~eKJa~:np(~~~a~~se
2 MTR 10UTR 220MHz """vtr
~~7 129.95 ~1lt 129.95 ~Ikt 129.95 ~7'" 112.95

~mt~~:· 524.95
~~-----------

~ A~n~~~~~~,~,~~~~~;~W~I,~" tr antenna' Roc"",
_ - 11 MHz,"2MHz"anOS """0< luned ",,,ne l d' ''lnw,tnAGC.RfI''" con·
1r01.alld 250 mw audiO outpul Uses newSignetics mUloer ChIp lor lessIhana microyolt senSltlY·
Ity,rUIlSon9Vbaltery ThiSISa fasclnatmg scoul. school or clob proleCI. andWill prOVidehOurs
ol luneven10Ihemost serious OXer Add theopllonal casekll andyouhiliye a fe. l nice lookll'lg

shorl wilveset ~~mt~~~e 524.95 ~~~~ lcase 512.95

BROADBAND UGHTBEAM HIGH POWER FM
PREAMP COMMUNICATORS WIRELESS MIKE
A SenSl llyeall purPQse TransmIts modulatedInlr,l red AhighpoweruM Ihal Will
preamp. Ideal for Iighl up lo .:xlfett wlthoullenses transmll uplo 112mIle 10 any
scanners. TVsels VHF. up to 114mileuSing lenses Uses FMbroadcast radiO SenSilive
UHFrM;tS COtJnters. etc .:xlI(Hl carfler lor hum·lreeopera- Inpot acceplsanytype01
Fealures low noIse." db tlOIl. l ransmlts Ihru *IOOOWS. elc mike. will pickup normal
NF.20dbga ln \00 Ideal lor -~s· or hSlenH'lg 10IR voices10letl away uSing
KHz- 1GHzoperallon remo!econtrols TransmlUer his the available mlnl-eltctnc
Runson9-12 vee.50 sensthve mike lnpul receiver mIkecarlndge Operateson
ohms Inpul usesPtNdeltcto r anddoves

~12VDCspeaker OUlpul UIllISoperateson

~:'t.'!' 114.95
9- 12VOC

FM..ckll 512.95
Trilinsmllt er kll
lB~ 58.95 Sensl!lye

mt(rODhOllt 52.95ReceIverkIt 59.95 cartlidge
l B·I
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FORDHAM

SIGNALIAUDIO GENERATORS and COUNTERS

MODEL MAX·1300
Our PrIce

$249.95

GLOBAL SPECIALTIES FREQUENCY
COUNTER
Description: Canmeasure any
frequency fromsubsonic through
the1.3GHz ham band.
• 8digilLED display. 5Hz-1300MHz response. Dual gate
times • Tiltstand included.

\\\\\\\\,"

10Hz·1MHz/AUDIO GEN.I COUNTER
OSCILLATOR SECTION: Frequency MODEL AG-298
Range: 10Hz-1MHz 5decade bands. Our Price

Accuracy: withCounter Section Accuracy. $275.00
Output Impedance: 600Q, unbalance.
Output Control: OdBl-2OdBl-4OdB andFine adjuster. Sine
Wave Output: Range: 10Hz-20KHz. Output Voltage: 8
Vrms, max.
COUNTER SECTION: Frequency Range: 10Hz-150MHz
HF 10Hz-10MHz VHF 10MHz-150MHz. Accuracy: ±1
Count, ±Reference time Accuracy.

100KHz·150MHz SIGNAL GEN.I
COUNTER
OSCILLATOR SECTION: Frequency MODEL SG-498
Range: A 100KHz-320KHz, B3OOKHz- Our PrIce

1100KHz, C1MHz-3.3MHz, D3.0MHz- $275.00
11MHz, E10MHz·35MHz, F32MHz-
150MHz,(up to450MHz on3'thharmonics).
Frequency Accuracy: bycounter section accuracy.
COUNTER SECTION: Frequency Range: 10Hz-150MHz
HF 10Hz-10MHz VHF 10MHz-150MHz. Accuracy: ±1
Count, ±Reference time Accuracy.

FREQUENCY COUNTER
Frequency Range: 10Hz·15OMHz. Gate MODEL FC-150
Time: 1Sec.,5Sec. Accuracy: ±1Count. Our Price

Max. Input: 20Vp-p, Voltage Sensltivitv: 139.90
25mV-100rrW, 10Hz-30MHz; 100mV-3OOJnV,
10MHz-15OMHz. Multiplication: HF and VHF. Imput
Impedance: HF-1MQ, VHF-5OQ. Max. Input Voltage:
<~ effective. Reference Time Frequency: 2,500MHz.

LCR BRIDGE METER
Afullytransistorized PC bridge meter, which MODEL LC-340
allows for accurate measurement of Our PrIce

resistances, capacities, inductancesand $149.95
the turnsratiooftransformers.Thisunit is
battery operated, smallandhandy,andhashighmechanical
and electrical stability. Besides the actual bridgecircuit a
1KHzgeneratorandathree-stage test-amplifierisinserted.

AUDIO GENERATOR
• High frequency stability: wilhin ±2 Hz MODEL AG-260
• Output voltage floating: within ±1dB Our Price

• Sinesquare wave output:> 8Vms. $134.95
Description: Aportable Audio Generator
with600 Qinput impedance, allbandvoltage floating±dB,
low distortionoutputwave from 0.050/0, highoutputvoltage,
stableoscillationcircuit loop and minimum frequency float·
ing. The oscillation frequency range ofthe N3-260 isusually
betweenvoice andsuper voicefrequency bands. Itsmain
function istomeasure the characteristics ofan audio circuil.
Frequency Range: 10Hz-1MHz 5decadebands.

• Wide frequencyrange: 100KHz-150MHz MODEL SG-490
• Portable, highstability. With 1KHz Our Price

oscillator in innerpartforthe purpose of $134.95
modulation. Description: Here isa
compact solid state RF signal generator forchecking and
aligning the IFcircuil and tuners inAM, FM and TV sets.

FUNCTION GENERATOR
It's versatileandcompact - capableof MODEL FG-202
generatinghigh qualitysine,triangle,and $Our Price

square waveformsofhigh stabilityand 149.90
accuracy. The sineand triangle
waveforms can beamplilude and frequency modulated by
applyingexternal voltages attheVCA (Voltage Controlled
Amplitude) and the VCF(VoltageControlled Frequency)
inputs.Withthesetwo inputs, theunit can easilyproduce
amplilude modulated, frequency, sweep, ASK (Amplilude
Shift Keying) or FSK (Frequency·Shift Keying) signal.
Frequency Range: O.5Hz to500KHz(6ranges).

SWEEP FUNCTION GENERATOR
Output: Square wave, triangle wave, orsine MODEL FG-801
wave (selectable). Also m pulse, sweep Our Price

outpul.lnput: \klIlage controlled frequency $219.95
(VCF). Frequency Range: 0.2Hz to2MHz
IJ ranges). Frequency Accuracy: ±5%of length scale.
Frequency Multiplier: 0.2 to2.0.VCF Range: 100: min. for
oto +10Vinpul.Sweep Characteristics: Internal: Linear.
Sweep Rate: O.5Hz (2 SEC period) to 50Hz (2OmSEC
period), continuously variable.

Service and Shipping Charge Schedule For Continental U.s.A. ONLY
$ 0-$ 25-$4.50 $201-$ 300-$10.00 $ 750·$1000-$1&00
$ 26 -$ 50- $6.00 $301-$ 400-$12.00 $1001-$1250-$20.00
$ 51 • $100 - $7.50 $401-$ 500-$14.00 $1251-$1500-$22.00
$101 • $200 - $9.00 $501-$ 750-$16.00 $1501 ·$2000-$27.50
All prices are subjeet to change without nol ice. $2001 &up - $35.00
Not responsible for typographica l errors.

Ask for
FREE CATALOG

ofover
10,000 items.

MONEY ORDERS OR CHECKS ACCEPTED.

C.O.D.'s requireC£]68
25% deposit VISA· Malt r ard
with order.

QUANTITY DISCOUNTS AVAILABLEl
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DESCRIPTION: The model V-355 provides an
unbeatablecombination oflightweight scopeand high
performance. Itsthin, light, compact design features a
large 6 inch rectangular, intemal graticularCRT, vvith
percentcalibrations,autofocus,cond~ion lumination and
photographicbezel.

:'O~355 _.. __ ... .$598.00
(pROBES INCWDEDI

HAND HELD 31/2 DIGIT LCR METER
Thislightweight,portable meter isfor measuring,capacitance, resislance
andilductance ctcornponents.ldeaIy suited forfield seMce appications.
Also used indeYelopment andresearch appications. Overload Praeded.
Comes with test leads, test dip, battery, spare fuse. Display: 31h Digit LCD.
CAPACITANCE Range: 2OOpF, 2nF, 2OnF, 200nF, 2jlF, 2OfIF, 2OO,IF.
Accuracy:?: O.5~F ±2%±1digit ;>O.5~F ±3% ±1 dig~.

RESISTANCE Range: 2OQ, 2OOQ, 2KQ, 2OKQ, 2OOKQ, 2MQ, 2OMQ,
Accuracy: >!: 1M, ±1%, ±1digit.;>1M, ±5%, ±1 digit.
INDUCTANCE Range: 2mH, 2OmH, 200mH, 2H, 2OH.2OOH. Accuracy:
2mH-2H, ±3%,2H·200H, ±5%.Power Requirements: one g..J battery.
Size: 6.!l'H x35'W x 1.6'0. Weight: 13.8 oz.

~~LCR-680 ... .. $129.95

SCOPE

DIGITAL MULTI-METERS
31/2 DIGIT LCD METER
MINI METER with MAXI SPEC's
• 0.5% accuracy- DC Voltage •~ Voltage • DC Current
• Resistance • Diode Test • BatteryTest • BatteryLife 300hours
• Test Leads lncluded • Overload Protection: DC 500'1, AC 35fN,
Ohms 25fNDC I«: Ranges: DC Voltage: 200Mv to 1000v.
Resistance: 200 Qto2M Q. DC Current: 200mA to2A.
AI:,Voltage: 2fXN &75OV.

~~,O;;cr;'~30 $32.50
Model CC-30
Deluxe zipperedcarrying case . . . . .. $4.50

SINGLE OUTPUTIDUAL ANALOG METERS

REGULATED TRIPLE POWER SUPPLY .
Assembledand tested .. .and it's short circuij proof!
Description: Benchtop power supply. Includes fixed MODEL FM-6
5 Vat1amp, 5 Vto15Vat0.5 amp, and ·5Vto Our Price

·15 Vat0.5 amp. Allsuppliesregulated, short proof. $139.95
Each supplyhas a poweron indicator LED.
Completeand ready foruse in adurable
(8 x 6 x 3W) metalcase. Reg. $179.95

FORDHAM

POWER SUPPLIES

HAND HELD DIGITAL MULTIMETERS _
8 function, ':fl ranges incl.: transistor & capacitance r -"~
measurements. \

:e'~~ 59.95
11 function,38ranges incl.:logic IeYeI detector, audible
visual continuity, capacitance & conductance
measurements. • 10M imput impedance • Overload
Protection • Auto decimal LCD readout • Polarity
Indication • 300 hr. baterylifewith g..J transistor battery
• Low battery indication.

:e'~DVIU38 . .$69.95
DC Output: 0-30volts, 0-3amps.Ripple: O.5mVrms. MOOEL PS-398 Model CA-92
Overload andshort circuit protection. Current can OurPrice DeluxePadded Case for OJM meters .. $9.95

belimitedfrom 0-: . I $199.95 =~: Capacitance Test lJlads.$9.90

~I HI~~!8~~~'~'~~~s:!~~~!!~
'(oUf"' External Intensity Modulation - Effective Bandwidth:DC to2MHz.1mput Impedance: 47Q(typ).Max.lmput Voltage:

fO~ OOV (DC +AC peak).Yottage: 5Vp-por more. Yettical Deflection Sensitivity: 5mV100to5V100±3%, 10 calibrated steps, 1mYIdiv
to 1VIdiY, ±5%(v.ilen using x5 amplifier) UncaJibrated continuous control betweensteps 1: > 2.5 (proIided with lock JX)Sitioning).Uneal Lmnp:

Frontpanel lampindicates the uncaJibrated condition.Frequency Bandwidth: DC to35 MHz,-3dB(a18 div) DC to7MHz,·3dB (a1 8div) (when using x5
amplifier).Risetime: 8.8 ns(50 ns forx5magnification).Signal Delay Line: Pem1its viewing leadingedge ofdisplayed wavefonm.Max. Input voltage: r:IXN
pop or 'YXN pop (DC +AC peak at1KHz) Imput Coupling: AC, GND, DC paverswitch). Input Impedance: Direct 1MQapprox.:J) pF. Operating Modes:
CH1, CH2,AlI, CHOp, ADO.Polarity Switching:CH2 oo1y.X:tf Operation: CH1: X-axis, CH2: Y-axis. SensilMty: 5mY IOO to 5VIdiv (when using x5 magnifier:
1mY Idiv to 1VIdiv).Phase Difference:DC to 50 kHzwithin~ X-axis Bandwidth:DC to 500 kHz, -3 dB. DynamicRange: 8div or more. CH1 Output:PrlMded
toenable frequency measurement using an extemal frequency counter.Output voltage: 20 mV Idivormore.Frequency Bandwidth:50 Hzto5MHz,13
dB.Output Impedance: Approx. SOQ. Horizontal Deflection Trigger Modes:AUTO,NORM,TV·V,TV-H.Trigger Source: INT (CH1, CH2,V-MODEj,LINE,
EXT. Trigger Coupling:AC. TV Sync Internal:1divor more (vertical sync siglal).External:1VP-p or more (vertical sync signal). Trigger sensilMty Frequency:
51035 MHz.Internal:1.5. External:800mV.AutoLow Bandwidth:25 Hz.TriggerSlope:±- External Triggellnput -Input Ilf4ledance:Approx.1M,Approx.
3OpF. Max. InputVoltage: 300 V(DC +AC peak at 1kHZ). Sweep Time: 0.2usldivto0.251div±3%, 19calibrated steps, Uncalibrated continuous control
between steps 1:;>2.5 (prcNided with Iock-posiOOring).Uneal Lamp: Front panel lampindicates the uncaIibrated condition.Sweep TIme Magnifier: 10 times
(±5%). Max. Sweep Time: 20 ns/div. CaliblalOl' Waveform: Approx. 1kHzsquarewave (duty cycle: 48:52 ormore). \bltage: o.s V±3%. Power. AC
10011201220124O± 10% connector selectable, 50160 Hz Approx.45W. Size: 12.2'Wx5.1'Hx14.6"0.Weight:14.3100.Accessories: 2·Al-10AK,1.5 probes
10:11:1, 1·PowerCable, Instruction Manual.

ORDER BY MAIL: Fordham, 260 Motor Parkway, Hauppauge, NY 11788 • ORDER BY FAX: (516) 435·8079 or 435·2883

~~8ij~:BY Toll Free 800-695-4848
RE-SHOPPER



MANUFACTURER, DISTRIBUTOR AND ORLGINA TOR OF THE

VU - T H RU VCR DIAGNOST IC TOOL

COD
VISA

M A STER C ARD
Ca na d ia n o r ders
a d d $ 10 .0 0 U S

$ 9.95 each
$ 2.55 S&H

$12.50 total
Order two for

I
;,

We send" 3 Fre~)

$ 19 .90
$ 2 .55 S&H

$ 22 .45 total

~'
MOD EL" VT 102

lEW[I1OA TED /99/ VERSION
-O-U-t-da-t II. a II ot h II r.

Works o n AL L VC R 's with V HS &
SUPER VHS for mats . Front l o a d er s ,
top loaders , side l o a d er s, slim l ines
uprights , & ca mcorders

Many VCR problems are
simply due to dirty heads ,
slipping belts or wheels .or
minor adjustments .
With the diagnosti ic tool &
instructions you can quic kly
i s o l a t e simple problems
without spec ia l tools or
equipment

.. ~h\ polh
_.- - - - _._.. top", po th

Fig .
" (from instructions )

Typical VHS mechanism

1- 800- 544- 8583

CRESTWOOD PRODUCTS INC.
297S. RIVER ROAD
DES PLA INES IL. 60016

GREA T FOR BEGINNERS
.D i g out that old VCR & get it
going again .

EIGHT PAGES OF FULLY
ILLUSTRATED INSTRUCTIONS
SHO W HOW TO:
* CLEAN HEADS
* LUBRICATE
* MA KE ADJ USTMENTS
* CHANGE IDLER TIRES
* SIMPLE TROUBLE

SHOOTING HINTS
* PLUS MUCH MORE

Allows for inspection ,adjustment
& cleaning of video , audio . cont rol
track , erase heads, idler tires .
dr ive belts , tensio n ba nd ,
p r e s s ur e rol ler . l o a d in g pos ts &
capstan

W H I L E V CR IS R UNN ING

CIRCLE 269 ON FREE INFORMATION CARD

REMOTE CONTROL SYSTEM

ZEMCO SA-432
Only $49.95

DVR-120M $149.95
·4 Mb DRAM, up to 2 minutes recording time.
• 16 variable-length messages each w/ direct trigger

terminal.

• Very low standby current, only 8 mAl
• vox on/off switch. REPFAT mode available .
• Built-in back-up system to prevent memory loss.
• "ENDLESS" feature for continuous recording.
• Completed product w/ dynamic MIC &ACadapter

977 S. Meridian Ave.
Alhambra, CA 91803
TEL: (818) 281-4065
FAX.: (818) 576-8748

A DIVISION OF MING E&P. INC.

ELECTRONICS
123

1-800-669-4406
(ORDER DESK ONLY)

1. Prices are subject to change
without notice.

2. VISA, MASTER CARD and
COD (add $3) accepted.

3. Freight charge adds S5 UPS
Ground, S8 UPS Blue, sis
UPS Red .

1. Exclusive items at good prices.
2. Unique items at better prices.
3. Popular items at the best prices.

CIRCLE 268 ON FREE INFORMATION CAR D

ROM/SRAM DISK CARD
RDC-S12(0 KB) $179.95
RDC-1024 (0 KB) $199.9S
NEW UPDATED VERSION

• Now boot from SRAM (RDCS12 only).
• The best way to prevent "Computer Virus" ,
• Put DOS & app. files in EPROM or SRAM
• Vibration, dust and humidity proof.

INSTANT EPROM ERASER
Erase EPROM in only 5 seconds

IEE-9088 $149.95
was $249.99

REMOTE CONTROL MODULE

• Tiny size, only I" X 1.5", powered by 12VDC.
• 4096 possible codes . 100-200' line-of-sight distance

RE-Ol $19.95
• Small size, 1.25" X 2.7S", powered by SVDC.
• Single channel RF receiver. .

RE-99 $19.95
• Same as RE-01, except it's a multi-channel RF

receiver .
• 8 bit address codes, 4 bit data codes.

RC-Ol Combination ofTX-88 & RE-Ol $29.95

RC-99 Combination ofTX-88 & RE-99 $29.95
Above items are board-level roducts onl

6 RE-SHOPPER



MODEL 1500A

MADE IN USA

FREQUENCY COUNTER v

1-1500 MHZ

$999
•
5

STARTEK
INTERNATIONAL, INC.

8 RED LED DIGITS
2 GATE TIMES 1PPM TCXO
ANODIZED ALUMINUM CABINET
INTERNAL NI-CAD BATTERY OPTION
FULL YEAR LIMITED WARRANTY
The 1500A FREQUENCY COUNTER is a quality built,
LSI circuit design instrument that actually outperforms
many counters costing much more. The 1500A can be
powered by 9-12 VDC, AC adaptor or internal Ni-Cad
batteries. The excellent UHFNHF sensitivity makes it
ideal to use with the telescoping antenna for easy and
acccurate measurements of transmit frequencies from
handheld, fixed or mobile radios such as: police, ham,
car telephone, marine, aircraft, etc. The 1500A can also
be used with a probe to measure computer clocks,
oscillators, etc.

*1500A 1·1500 MHZ FREQUENCY COUNTER $99.95
*BP-15 RECHARGEABLE NI-CAD BATIERIES (INSTALLED) $20.00
*Ae-15 110VAC ADAPTOR/BATIERY CHARGER $ 9.00
*TA-90 TELESCOPING BNC ANTENNA $12.00

IMPROVE RANGE AND SENSITIVITY OF YOUR LOW FREQUENCY COUNTER WITH OUR

AMPLIFIER 1.6 ./ GHZ PRE5CALER 55 BAR GRAPH

ORDER FACTORY DIRECT

800-638-8050. 1==

#AP-90 (AC adaptor included) . . . .. $159.95
#AP-90-H (for HP counters) . . . . . . . .. $179.95
#TA·90 TELESCOPING BNC ANT . . $ 12.00

ORDERS TO US & CANADA
ADD 5% S/H ($4 Min, $10 Max)

FL RES ADD SALES TAX, COD $3.50

MODEL AP·90
Extend the range of any counter capable of counting 16 MHZ or higher
to 1600 MHZ with super sensitivity of 1-5 mV RMS typical over the entire
range. A 10 segment LED bar graph displays signal strength of the input
signal. -;- 10, 10-500 MHZ; -;- 100, 300-1600 MHZ. 1-2 V pop output.

L:! Aluminum cabinet, 110VAC adaptor included .
r h

STARTEK INTERNATIONAL, INC.
398 NE 38TH ST., FORT LAUDERDALE, FL 33334

PHONE: (305) 561-2211 FAX: (305) 561-9133

MODEL AP·90·H
Same features as AP-90 but custom
configured as a plug-in accessory for
Hewlett Packard counters #5245UM,
5246L or 5248UM.

RE-SHOPPER 7



WE GUARANTEE IT!

REMOVE ic-s FASTER
(AND OTHER COMPONENTS)

THE 7 SECOND IC REMOVER

•

CONSUMERTRONICS
2011 CRESCENT DR., P.O. DRAWER 537

ALAMOGORDO, NM 88310
1-505-434-0234
FAX 1·505·434·0234 (Orde.. Only)

Add $4 ship .(USA. Canada). Allllems are In stock .COD
(UPS cash only) . VISA and MastefCa ,d OK 100+ More
Computer and Etectromc Otfers ll FREE CATALOG
w,ln Ofdef . else $2 In buSIness Sinc e 1971 As seen on TV·

ROBOFONE AUTODIALER

EASY TO USE - HERE'S HOW:

VRS ELECTRONICS
P. O. BOX 813 - RE

SELMER, TENNESSEE 38375
TELEPHONE 601 287·1594

ABSOLUTE SECURITY

CRYPTANALYSIS TECH .

ATMs

STOCKPRO

BRAIN VIRUS ANTIDOTE

Uniq ue 51+K elec tronic, computer desig n artic les in
databas e accessed by nue. subject Digital , liP , IIC.
analog,hyb rid ,nomog raph . software.PrOVIde us keys.
we return lis ting $25 search fee (1-20 keywords/
phrases ; unr elated topics OK), Saves you R&D USI

"Scttware suP~rts *PCOOS,MSOOS, PS/2; Mo no"
Herc., CGA. EGA. VGA; 5 25" , 3 ,5" , hard (speci fy your
flop py dr ive size) i

SOFTWARE PROTECTION

TECH . RESEARCH SERVICES

Unique system that highly drscouraqes cos tly softwa re
PIracy while not intertermg With legit archival cop ies No
known method of defeat No specia l equipment required
Easy. auto matic to install . Can be used with any other
[ ection sEstem DiM· + Manual $59. (was $95)

:tij#3 ," Ud'fiUNP
':ne~n~~~?':y~~~~~%j~l~ta~~:u~zs~~
Electronic. Etectncal. Mec han ical . Optical - many
inventio n pro to type s Confidentiality guaranteed
Descnbe and include $25 fee We then prOVide you
cost nme estimates.

Dozens of simple, versati le, sec ure Computer Secu nty
method s. tips . Plus ou r Invul nerable Cipher Program
(in COM an d its .BAS Sour c e). Plu s $1,000
C I P HER CONTEST rul es With Ciphertext.
Manual + Disk * $29 .

ATM Cnmes. Abuses. Secunty, vulnerablees 1()()+
methOds desc nbed - from Reg . E to ciphers Case

~:=~~p~=e:~~~~m
from one bank 's ATMs (Still unsolved)tl 2 Manuats $39.

Unique, Powerfu l. ShreWd, Uncon vennonat Common
Stock Investment Strategy. Created for NMSU . Basrs
of ex pensive consultl; i stem-Manual + Disk * $29 .

lij;J1~'i3iNij • i'3i'¢,t·'N't,',
Types. Descr iptio ns, Specs. and 100+ Interfaces
(Parallel. Serial) . Deta iled Plans of X- Swl tche rs .
Buffers ,and Serial -To -Paralle l and Parallel- To-Senat

liiiiji:,,jjUii)iW;'lirlj9•. .. ..
Re-Ink Cloth Ribbon s for abo ut 50 cents and 10
minu tes each . Plans lor EI Cheapo Motor -Dr iven Re
tnker. Commo nly used ink (5 colo rs) and ca rrier
desc ribed . $14 .

GAS FO' ALL!

THE I.G . MANUAL

VOICE MAIL BOX HACKING

STOPPING POWER METERS

Small. SImple (2-1C). enecnve Rad~tion Detector . No
high voltage , heavy /special bartenes. or special lubeS
Bad.anon IS everywhere! Protect your I1eaIthI Plans,$14.

SURVIVAL GUNS & AMMO

VOICE DISGUISER

THE " SILKWOOD"

LIBERATE GAS & WATER

ROCKET'S RED GLARE

Metal de tecto r hnds GOLD, SILVER, PLATINUM,
COPPER, ALUMINUM . Reject s all Ierrom eqn enc
Objects Simple crrc urt. Plans $14.

SOLD FOR EDUCA TlOHAl PURPOSES ONLY.

VORTEX GENERATOR

THE " GOLDFINGER"

How to deSIgnand build solid-fuel rockets beyOnd model
rocketry . Spec ial emphasis 00 the formulabOr\, manutac -

=~=~1a~u~~~:C:1~:.ers

Heat/coo l With Simple. amaztng a-PortDevice , Uses
no movi ng parts . electncrty . foss illuel. liqu id or freon
Guaranteed SCientifically Sound. Plans. $14 .

Plans for neat devices to cha nge voice trequencres
Et tecnve agamst snoops uSing voice analyzers; to
co ncea l gender lor women hymg alone; lor elec tronic
games ;for ann-m trusio n systems; lor musical acc om-

~~~~~~~.; e~~ .r$~;~~~r~~ ~~S~~~i;R~o'b3~~~bge~~

Ever y know n vulnerability of gasoline and di esel fuel
pump s and dispensers . $19 .

AS REPORTED ON CBS "6O MINUTES '" How cert ain
elec tri ca l loads can slow do wn Power Mei ers - even
stop them - while dr awing fulll~l! Also descnbes
Pole Meters. Meter Creep and Overload Droop . $19 .

THE ULTIMATE SURVIVAL MANUAL! Descnbes
optimum weapons and ammo to prck . conversions of
commonly ava ilable semiautos 10 assault weapo ns,
sile nce rs. exptosrve devices. improvised. End Times
scenenos. retreats. etc . $19. .

Magnetic w.ys 10_ down lind slop Pow«-. 119.

5 Pow ertu! Menu-Dnven CryplOPrograms (in .COM and
What VOIce Mal l Box (VM B) systems are. how they are Its .BAS Source) 10 Analyze. Decrypt "Secure" Cipher-

~s:g;~~~hCE~a1~~~ir;r:1.~;~~i~~~~o~~~:I~: ~~~'p~~~~llsS:C~~~~~da~n+t~rs~~louS
AUD1X, etc . Fascma llng' $29 .

How gas and wat er meters can be reversed using
simp le hou sehold eq uipme nt $19 .

Ruby Rod Laser Plans Used In mtrusrc n systems.
weapo ns targehng .precise optical alignments ,seismo
graphy. slgnahng and co mmo. strobes. holography,
science proje cts . etc Includes a list of dozens of
sources for ruby rods and other parts $14.

STEALTH TECHNOLOGY

KW-HR METERS
How etectncenergy meters wooc canbranon.many errQf
modes; ANSI Standards Demand Meters, Pole Meiers,
Polyphase Meters. meier creep. overload droop $19.

POOR MAN'S SUPER LASER

Optimum survrva t and sec uri ty radi o equip ment.
methods; frequency aucceno ne:voice/data scrambling!
enco dmq . Inclu des small rece ivers and xmftte ts :
telemetry. antenna opnmlzanons. remote momtcnnq .
con trol, secunty. survei llance;and ultrasonic. nbercpuc.
Infrared ccmmo. 70· Circuits . $29.

EXCiting etect rc maq nenc thera pies - some FDA 
Approved . History . descriptions. plans (doze ns CIr
CUltS).avauabrhues of RAOION ICS OEVICESfrom early
tu be -type to modern IC_$29. jRadlonics c.talog $2)

Police radar IS fasc lnatmg ' It also has error rates of
10%-20%1 Eyery known Error mode - Method and
matenal to rmmmn e radar reflect ion - Strategy and
tact ic to figh t unjus t radar nck ets (that cost you a
fortune In Insura nce ) - Meth od to detect and jam
sig na ls - descnbec I $ 19.

RADIONICS MANUAL

SECRET & SURVIVAL RADIO

DECODERS/CONVERTERS
Pte ns for several TV Decoders and Converters Plus
Satelli te TVcomponent purchase ,use tips ,Tutonal. $14.

lij:[.]~li;j#B·);J·II~'i3;ji'!3:;1
Plans for undetectable (ultra- hi mp ut Impedance).
IndestructibleTELECOROER to record phone conve r
satrcns Also mc mtors for bugs . taps Plus simple FM
Xrmtter plans Plus ear -piercing SHRIEK CIRCUIT
pla ns , $14. Module $1 95. SHRIEK MODULE $95 .

Step 1. Heat IC from top or bottom
side. Remove one side of IC at a time,
like you would open a book.

Step 2. Heat other side of IC and
remove.

with th is simple invention than any other method, including
$6,000 vacuum desoldering stations. Speed up your repairs
and salvage hundreds of good IC's per hour from junk boards.
Won't damage IC's or circuit board. Remove 6 thru 64 pin IC's.
This is a money making, labor saving tool. Fits Radio Shack or
Ungar solde ring irons - soldering iron not included.
Complete set of 10 desoldering bits
your sat isfaction guaranteed oryour money back $ll'j.95
Not Available Through Sto res Yet If
Quickly removes IC's, ribbon connectors, SIP's, DIP's, tran
sistors, wirewrap pins, square pin connectors, PFQP's, and
transformers. Easily removes a wide variety of other hard to
remove devices from printed circuit boards.

Step 5. Brush away solder flues left
by pin and insert IC or socket.
IC is not damaged by removal process
and can be reused if it is not found
to be the problem . Note what a nice
job it does and no damage to the
board. For simple anti-stat ic operation
for CMOS IC removal, a bare wire
can be wrapped around the iron and
clipped to your anti-stat ic work
stat ion.

Order now. We pay shipping on prepaid orders.
- TRY IT AT OUR EXPENSE-

Your satisfa ction guaranteed or your money back.

Step 3. Mop up excess solder on PC
board with your favorite brand of
desoldering braid, Solder Wick, or
Archer, etc. Remove solder from a
row of pins at a time with a strip of
wick and the deso ldering bit you just
used to pull the IC with.

Step 4. Remove solder from plate
throug h holes rapid ly and clea nly by
heating the holes and ramming a cold
straight pin or safety pin of the
appropriate diameter through the

• hole. This will give you a smooth
clean hole to put the new IC or
socket back into.

CIRCLE 299 ON FREE INFORMATION CARD

8 RE-SHOPPER
CIRCLE 270 ON FREE INFORMATION CARD
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13406 Saticoy Street
North Hollywood, CA 91605-3475

I VISA I (Call for free catalog)

C u rren t H ewlett Packa rd Pri ce $12,050. 00

HP 331A D ISTORTION ANALYZER
Covers 5 Hz to 600 kHz range and
measures total distortion down to
0.1% fu ll scale. Harmonics are indi
cated up to 3 M Hz. Measures noise
as low as 25IJ.V, and voltages over a
wide ran ge, 300 IJ.V to 300 V RMS
fu ll scale. Freque ncy calibration ac
curacy is > ±5% from 5Hz to 300
kHz; > ±10% from 300 to 500 kHz.
Basic voltmete r accuracy is ±2%.

Price: $400.00

HEWLETT PACKARD 8640B-OPT 323
SOLID STATE SIGNAL GENERATOR

(w/o sy nch ro n ize r ) Frequency ra n ge : 450
KHz to 512 MHz, to 1100 M hz with ex te rna l
fr equen cy doubler o p t io n (not su p p lied ).
Ten Frequen cy b ands in octave inc re men ts
f rom 500 KH z ; b and 11 fo r d ouble r u se . Ac
c u racy: 6 dig it LED read out. Stab i li ty : <
1000 ppm . O utput power : - 145 dB m to +10
dBm (0 .013 V to 2 V) into 50 n. Level f lat ness
is < + 0 .5 dB from 0.5 to 512 MHz . Imped
an ce is 50 n, V SWR < 2.0 o n 2 V and 1 V
ran ge < 1.3 o n o t he r ran ge s > . Sp ectral
Pu rity : H armonics at 1 V o utpt > 35 dB be
lo w fundamental o f 0.5 to 126 Mhz ; > 30 d B
b e low f undam ental of 126 to 512 MHz . Mod
ul ati on : Internal AM, FM and PM, ex te rn al
AM , FM , and PM . Pu lse frequ en cy : 0.05 to 5
KHz. Gene ra l : Power Req u ire men ts : 100,
120, 220 , 240 V, 48 hz to 420 hz , 2 am ps .
Note : O PT 323 built t o mi litary sp eci fi ca
t ions. Rugged ized p erformance fo r better
operati on under seve re env i ro n m ent. Size:
6" (H) x 19" (W) x nYI" (D). Wt. 60 Ib s.
I n cl u d e s ru g g ed iz ed case an d m anua l.

Price: $1650 .00

l. R.
TANK

PERISCOPE

M ODEL130C
H igh Sens it iv ity X-V Osci lloscope :
Sensitivity of 200 uV to 20V per cm,
frequency response to DC to 500
KHz , 1 usec to 5 sec t imebase, 5"
CRT. Price: $150.00

Ty p e M -24 . Rugged
military const r uc
tion . Co nta ins two
indepe nd ent in
fr ared image con
verter tube s p lu s
correct ion len se s,

prisms, and eyep ieces. Th e bino cular view
ing sys te m is direc t ly connected to a p rism
type p eriscope . The im age tubes have dy
namic focus provided b y a b u i lt -in ad j us ta 
b le vo ltage d ivider. Th is unit req u i res 10 to
15 KVat low cu rren t fo r o perat ion . U na b le
to su p p ly po w er su p p ly. (D imens ion s: 16"
hi gh x 9" w ide x 411" thic k . W ei ght 17 Ibs.)
Stock "'O P 9001 Price: $ 200. 00

HEWlITT PACKARD
MODEl606A SIGNAL GENERATOR

Signal Generato r: Fre q . 50kHz to 65 mHz in
6 ba nds ± 1% , f req . ca ll 100 kHz and 1 mHz ,
RF o u tp u t 0.1 uV to 3 .0V at 50 o h ms ± 1dB
ove r f re q . ran ge , o u tp u t VWXR-30 DBC

, le v e r a g e 0 .10V, m odu lati on 0 to 100%
+ 0 .5 D B o ve r fr eq. rang e . In t ernal : 400
H zI1000Hz ± 5 % ; ' Ex t e rn a l : D C t o KHz.
Pow er " 'WaV, 50 to 1000Hz , 135 w alt s. Size :
20Yo" (W) x 1211" (H) x 14V," (L). W I. 46 Ibs.

Price: $250 .0 0

A.C. POWER SUPPLY
STACO MODEl El0l0VA

Th is uni t h as bee n d e sign ed an d co n
st ructed for rigorous indust ri a l , classroom
o r la b o ra to ry a p p licatio ns. Th e se p o w e r
s u p p lies ar e b ra nd new. C u rre n t list price
$750. 00. Speci f icat io ns : In p u t : 120 VA C
50/6 0 HZ . O u tput: 0-120 VAC 10 amps. i n 
clude s m an u al wit h schem atics. Fea t u res:
A m m ete r, v o l t mete r, convenience o u t let ,
p ower indicato r a nd circuit bre a ker. Dime n 
sion: 10" x 15" x 6" . W ei ght : 22 1bs.

Price: $165

OS-8/U PORTABLE OSCILLOSCOPE
Osci lloscope OS-8/U having a 3
inch cathode ray tube, is a portable
device used in the vi sual anal ysis of
wave forms of varying electrical p o
tential. Specifications: Power Re
quirements: 60W, 105 to 125V, 50 to
1000 cy. 1Ph, AC Frequency Range :
Horizontal Amplifiers : 0 to 2 mc
Sweep Circuit Oscillator; 3 cy to 50
kc - Input Impedance ; 1.5
mcshunted by 25 uuf (AC); 2 meg
(DC); 9 meg shunted by 11 uuf 
Defection Sensitivity; Horizontal;
.075 rm s Vlin (m ap 1), 17 rm s Xl in
(d irect) - Accuracy: ± dB Price: $50.00

(818) 787-3334 (800) 235-6222
OUTSIDE CALIF.

FAX (818) 787-4732

RE-SHOPPER



INDUSTRIAL gUALITY& REUABlUTY
15 DAY MONEY BACK GUARANTEE

ONE YEAR REPLACEMENT WARRANTY
PROMPT DEUVERY & SERVICE

gUANTITY& EDUCATION DISCOUNTS AVA.ILABLE

CAPACITANCE
METER $57.95

• 3 1;2 digits, 0.5% basic accuracy

• 0.1 pF•20,000~

• 9ranges
• Zero adjustment ±20 pF

• Protected from charged capacitor
This meter covers very broad
range capacitancefrom 0.1 pF
to 20.000 j.lF. Zero acijustment
of± 20 pF can be used to com
pensate parasiticfrom the test
leads.

DMM 135 $69.95
MEASURE TEMPERATURE

• 00·1400°F,·20°·750°C, .1°.1° resolution

• Capacitance: 1pF• 20iJ.F

• Resistance: .1 n- 2000Mn

• Volt, current, continuity

• Diode, hFE tests
• Type Kthermocouple Included

DMM measures temprature
using type-K chromel-alumel
thermocouple. Very fast
response with 0.1° or 1" resolu
tion.

Em
DMM 2360 $129.95

DMM + LCR Meter
Most Versatile DMM

• Inductance: 1~H - 40H
• Capacitance: 1pF· 40~F
• Temperature: -40 • 302°F
• Frequency: 1Hz· 4MHz
• Logic test: 20MHz
• Diode test

. • Continuity beeper
• Volt, current,ohm
• 3999 countdisplay
• Peakhold
• Auto poweroff

DMM specifICally designed for
HAM. checks coil. capacitorfre
quency. temperature and a lot
more.

- ex

VIDEO REPAIR SCHOOL
P. O. BOX 813 - RE
SELMER, TN 38375 (601) 287-1594

LEARN THE SECRETS OF HOW TO FIX
ELECTRONIC EQUIPMENT FASTER ON OUR

REPAIR TECHNIQUES ON VIDEOTAPE
YOUR SATISFACTION GUARANTEED

Learn our techniques and make more money repa iring electronic
equipment. These tapes are packed with much practical informat ion
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 thorough ly that even old pros will learn valuable new
techniques and ski lls.

The materia l 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 on most of these tapes in textbooks
or in any courses that you have taken elsewhere. Most of the material
is origina l. 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.) $39.95
How to use a logic probe 'and logic pulser $39.95
All about resistors and their failure modes (1 hr.) $39 .95
All about capacitors and their failure modes (1 hr. 28 min.) $39.95
All about inductors and their failure modes, Part I. Includes '

inductors, transformers, flybacks, pinball coils, solenoids.. .'... . $39.95
All about inductors and their failure modes, Part II. Includes

magnetic clutches, relays of aillypes, otherdevices (58 min.) .. . . . $39.95,
All about diodes and their failure modes. Includes rectifiers,

SCR's, Zeners, trlacs, LED's (55 min.) $39.95
All about transistor failure modes (56 min.) $39.95
How to solder like a pro - with lots of time saving circuit board

repair techniques, Including some of the fastest ways to
change IC's you ever saw (1 hr. 30 min.) $39.95

All about electrical contacts, connectors, connections and their
failure modes, common and uncommon problems, symptoms,
good cures : $39 .95

How to use the oscilloscope (to track down digital failures) $39 .95
How to read schematics and use them for troubleshooting, Part I.

Covers monitors, how to find monitor problems with wiring
diagrams, gives symptoms, where to look, covers both raster
scan and X-V monitors (56 min.) $39.95

How to troubleshoot digital integrated circuits - includes micro
processors, what goes wrong and how to find It, how to use the
best literature on IC's and where to get It (1 hr. 45 min.) $39 .95

How to select and hire the best electronic technician. It takes
one to know one, and believe us, they are not all created
equally excellent. This tape will save management and you
a lot of grief If it keeps them from hiring a dud $39.95

The best money making ideas I know. (For anyone contemplating
gelling Into the amusement or arcade business - Shows how
to do it right the first time.) (56 min.) $39.95

Vldeogame Repairs (for arcade games). (36 min.) $39.95
Pinball Repairs (for arcade games). (44 min.) $39.95
Videogame monitor repairs and adjustments

(for arcade games). (31 min.) $39.95

OUR NEWEST TAPES

Job opportunities and money making opportunities
in electronics. (45 min.) $39.95

Pinball Theory (for arcade games). (1 hr. 29 min.) $39.95
Vldeogame Theory (for arcade games). (1 hr. 12 min.) $39.95
Troubleshooting and locating component failures. (1 hr. 10 min.) $39.95
Power Supplies - Linear and Switching. (42 min.) $39.95

CIRCLE 289 ON FREE INFORMATION CARD
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· OCEAN STATE ELECTRONICS
PROFESSIONAL, AMATEUR, OR COMMERCIAL - WE'RE YOUR ONE STOP ELECTRONIC SOURCE

CALL OR WRITE FOR YOUR FREE CATALOG 1-800-866-6626

Baluns
Magnet Wire
Potentiometers
Speakers
Switches
Toroids
Tools
Transistors
Transformers
Wire
Relays
Enclosures
Soldering Equip.
ASJ
Plastic Bags
Heat Sink
Compou nd
JWMiller
Collforms
Coax Switches
DATAK
Ribbon Cable
KEYSTONE
SIPS
Power Supplies

RFI PROBLEMS?
Try this pot core

Antennas
QST Kits
Hardware
Vernier Dials
Heatsinks
IC's (any type)
Jacks
Knobs
Meters
Pots
Resistors
Diodes
Spacers
B&W
Oscilloscopes
Philmore
Cable TVAcees.
PC Board Kits
ARCO
Panasonic
Telephone Acees.
Little Fuse
GC Electronics
Comp uters
Dummy Loads

25 Watt Iron IISP23 $10.95
40 Watt Iron IISP40 $13.95
80 Watt Iron IISP80 $18.95

Wrap a couple of turns of your phone line, coax,
AC line, etc. around the core, secure with
a cable tie. and this should help significantly .
I " 0 .0 . $1.00

Variab le!
Capacitors

Keyboards
Roller Inductors
Shaft Couple rs
AC Line Cords
AC/DC Adapters
Breadboards
Capacitors

Chokes/Coils
Connectors
Crystals
Panavise
Test Equipment
Chem icals
LED's
Hammond
C Sockets
Batteries
Insulators
Tubes
Elenco
Thermistors
C&K

PRODUCTS & MANUFACTURERS

WELLER PROFESSIONAL
SOLDERING IRONS

TRANSISTORS
2N918 To-72. VHF OSC/AMP .25
PN2222 T0-92, GP AMP/SW .09
2N3055 TO-3. GP PWR AMP/SW .69
2N3nl T0-3. PWR AMPSW 1.99
2N3866 T0-39. VHFIUHF OSC .90
2N3904 T0-92, GP AMP .09
2N3906 TO-92, GP AMP .09
2N4401 T0-92. GP AMP .15

WE CAN SUPPLY NEARLY ANY TRAN SISTOR ,
INCLUDING RF POWER, JAPANESE AN D

MANY OBSOLETE NO'S.

REPLACEMENT TIPS~
FOR ABOVE -- .

SP23 Iron Tip IIMTI $3.79
SP40 Iron Tip IIMT10 $5.25
SP80 Iron Tip IIMT201 $5.25

WELLER ALL PURPOSE
SOLDER ING GUN MODEL 8200

Built in prefocused spotlight.
Choice of 100 or 140 watts with pull of the trigge r

switch. Balanced pistol grip design, replaceable tip.
YOUR COST .......... $24.25 Each

COPPER REPLACEMENT TIP
FOR 8200 GUN $3.07

TIps priced 2/Pkg. except MT201

HARD TO FIND COMPONENTS AND MUCH MOREl

Regularly
$149.95

FALL
SPECIAL
$139.9~

" Ham EquipmeNT
" Lights
" Soldering Iron
" Computer
" Power Tools
" Shaver
" Battery Charger
" MUCH MORE

HIGH VOLTAGE
VARIABLE CAPACIJOR

Ideal for Antenna Tuners
Johnson/Cardwell II 154-10-1

25·247 PF 3000 Volts
Air Gap .075'

Plates 51
Depth 6 7/8"

Quantiti es are limited
Brand New $29.00 each

WE STOCK THOUSANDS OF VARIAB LE
CAPAC ITORS BY HAMMARLUND; JOHNSON,

MILLEN, NATIONAL, ETC.

200 WATT INVERTER

REGULATED POWER SUPPLIES
13.8VDC

TO ORDER .

Call 1-800-866-6626
8 a.m. - 9 p.m. EST
Monday through Saturday .

OR WRITE TO:
Ocean State Electronics,
P.O. Box 1458. Westerly, R.1. 02891

OR FAX TO:
(401) 596-3590

LOCAL CALLS
PLEASE USE 596·3080

If paying by CREDIT CARD include
Card No. and Exp. Date
Mail in orders please include $4.00
shipping
Minimum order $5.00
R. I. Residents add 7% Sales Tax

Quality 13.8VDC power
supplies. Perfect for car
stereo's. CB equipment, Ham
equipment and other 13.8VDC
items. Binding post outputs .

MOD 384 4 amp continuous 6 amp surge

$21.95 (REG. 529.98)
MOD 737B 6 amp continuous 8 amp surge

$41 .95

Plugs into your lighter and runs:

POW 200
10 to 15 volts DC
115 volts AC true RMS
400 Watts peak
200 Watts for 2 minutes
140 Watts continously
5' x 2.6" x 1.7"

Weight: 15 ounces
Warranty: 1 year

DEALER INQUIRIES INVITED

Model:
Input
Output:
Power:

$3.15
$3.35
$6.30

DELUX CODE KEY
Adjustable, heavy duty brass base
with ball bearing pivots . Designed for
hard usage . 3116" plated contacts .

$9.90

VERNIER DIALS
111/2" Diameter 0-10 Marking $7.25
1 12" Diameter 0-100 Marking $8.25

2" Diameter 0-100 Marking $9.25

6146B POWER TUBE
Most Popu lar Power Tube
Used In HF Transm itters.

$13.50 Each SAVE!
Buy 2 or more $11.50 Each

CALL US FOR ALL YOUR TUBE NEEDS

VOLTAGE REGULATORS
7805 5V AT lA $.49
7808 8V AT lA $.49
7809 9V AT lA $.49
7812 12V AT lA $.49
7815 15V AT lA $.49
7818 18VATIA $.49
7824 24V AT lA $.49
LM317T Adj 2-37V $.99

CALL US FOR ALL YOUR LINEAR IC's,
WE 'VE GOT 'EM .

STANDARD PANAVISE
The 301 Standard PanaVise is the all
purpose work holding unit. It tilts,
tu rns , and rotates. This combi nation
consists of the 300 Standard Base
and the 303 Standard Head with 343
Nylon Jaws . Just one convenient
control knob locks the work firmly in MOD301
any postion . ............ $34.99

WE STOCK A COMPLETE LINE OF PANAVISE.
CALL US FIRST, WE CAN'T BE BEATI

BUZZER
Produces steady high frequency signal.
Exce llent for code practice. Screw control for
adjusting pitch. Uses standard 1 I/2V
battery. $2.25

RESISTOR KITS
GREAT FOR THE EXPERIMENTER

OR PROFESSIONAL LAB!
1/4W5% CARBON FILM

100 Each 1rr DiIIere nt Values
17,700 Pieces $169 .95

100 Each 70 Most Popular Values
7000 Pieces $63.95

10 Each 70 Most Popular Values
700 Pieces $15.95
Al l Resistors Individually Bagged and Labled

~
HANDY BOXES WITH
ALUM INUM PANEL

Made of sturdy plastic , Removable
aluminum cover . Perfect for

housing test equ ipment, experimental projects . Ideal
for hobbyists, etc.

11784 3 1/4" x 2 1/8" x 2 1/8"
11785 4" x 2 1/8" x 1 5/8"
11786 6 1/4" x 3 3/4" x 2 1/8"

$SAVE$ $SAVE$ $SAVE$ $SAVE$
ANY ORDERS PLACED FROM THIS AD WILL RECEIVE

A DISCOUNT COUPON WORTH 10% OFF YOUR FIRST CATALOG ORDER!
CIRCLE 261 ON FREE INFORMATION CARD
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BrandNew Condition
Factory Rcburbished

List $849

Dealer lnquirics lnvited
,. Pl'icM .... are c.h DICQllIIId. Add Z
112'll'o torMa.~. Yo.. or NrolEX. Nat
~bI. tar typo;r~ ""0''' Pre .
~~\~a.~::~ts:::~
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TOSHIBA P-321SL

The Be!»1CGA Rb~O U1 lon "(Quea n 8u'(

12" - Super Hi-Res - CGA - Color Monitor
600x400- .31 Dot Pitch- Anti-Glare Screen

Tilt & Swivel - 90 Day Warranty
Comes ;ribtheAT&T VDC400C;;i'OrCard-

~~'b\\o.io IBM 5182
s~ COLOR PRINTER
BRAND NEW. Heavy Duty
• Wide Carr iage (132 Colu mn)

· 200 CPS CfIft - ll0CPSCorretpOnClonoo
35CPS NLO · Pm .. Bod<,. Cdorl. ondBCdors
~ BlDirectionll Dot Uarix ·9 'Mre-P..... tnt.feoe

• TrllCta' lrdJded
FRONT - BO TTOM - hEAR PA PER FEEO -

Papl r R RCk A.lnl bll - _ Pl'inlld P_ ONLY '12 .95
EasyChon9O c.1ri~ RIb!>ons ' Av.'-

90 Day Warranty OUANTITY PRICING -CALLIII

QuantityPricing: 3·$269. 6-$259, ~279)
12·$249,24·$239Over24· Call ONLY

COMPUTER PRODUCTS

SAvi:Z2% PACKAGE BRANP NEW
24-PIN-216CPS-72NLQ-Narrow carriage

Parallel and Soriallnterfaco-32K Buffer-Tracto<
Full Manufacturer's War, - 1 Year Parts and Labor

SUPER SOFTWARE SET
~OtI8U 0I18" Corf1)II"' · 30u11t~P~. ar. A.ro\&l"'9 PI"I»

DAC- EASY ACCOUNTING
1I-dWel ' G.1.. . AIR. AlP. PurcNM Order .~ In¥ncry I r:ortMl "il

PRACTIWORO • WORO PROCESSOR
EM, 10lIM 't\lllrdProc...or . ..... IoI lA-lt'l'lf~ Sp lem

PRACT'OASE - DATA OASE MANAGER

A~""~QMI011:"''''''''''
UI' Price S269.95 Ir-----I

OAC EASY ACCOUlo"11NG TUT OR $39095
AVAILAIU.F. · Call ror Prklfta , ,

~-

Package Includes: P-321SL Pnnter - Cut Sheet Feeder
and 3 font cartridg es

__ Computllnl ---
• Acer • Altos ' AllIlIe• Com paq • Goidstar • Ouadrant
• Mitsubishi • NEe'· Toshiba· Trinity · Unisys· WYSE

--- Monitors ---
• Amdek· Apple ' AT&T· Goldstar » Hitachi · IBM

• Magnavox " Mitsubishi • NEC • Panasonic
• Princeton Graphics ' Samsung • Sony" Zenith

____ Printers---
ALPS. Apple' Brother· Canon ' Citizen· C-ITOH • Diablo

• Epson • Fujitsu · Genicom • Hewlett Packard · IBM
• Mannesmann Tally ' NEC' Okidata· Panasonic

• Printronics • Televideo • Texas Instruments· Toshiba
Call for PricingIII

CITIZEN MSP • 50
BRAND NEW! - Color Optional!

300 CPS SONLQ ·N..... e.m.lI".9W•• · E.....B...eo.,.._
MSP.5Q DRUon. PWlOfPulTraca ·ZeroTe ar 011·

CoIotKlt( 7Cokws) $59 Top« 8onotn Feod. AulOmabC Paoer Loacing·
Serial lntcrlace $49 8K Buffer · 18 M,:)nth ManutaetutorsWarral'lty ·

FontCard s-i SriO_ S59 ParaDellnlof1.Ke $ 269
a.et. .. C"'~A••a.w. .e.I Only
Ool:!""IJPrin: Je Ud, ... un . 12• • m . 2•• 12"

Package Price List$1 ,285 $349
(Toshiba P-321SL Printer only - $299

30-0AY MONEY
BACK GUARANTEE!
Full Relund 01 HARDWAR E
Price on .11 Adverllsed Produ cls

C,l l,\IOOSttnl Wlin All O rdo's

=:zEl

Ust$438 $99
ONLY

11$59911

386SX - 16MHz
BY -TRINITY

512K ~stls.d· BabyATeu. • 200 Wan
Pow., ~Iy. AMIaos- ZEROWAn STATE

- 10387SX · Socket · Up to 4MB
on Ihi Mothlrboatd - 101 OMl xeK.~rd

a.sot. · RtMI and Turbo~ON ' J<ey1odt
3 (1f2f{f, 5 1141and 2 (112HT, 3 112'")

Dr!Yo Bay" - Ciodl/Callndat
t ·YearWarranty

01'

$JMM~ ~~~V~;.G=I~~~c:: AT'T Ca,. =
..,. 12"MCI'loctl_ HH \n-Th $II
1241 M~Chptll Cli C... wlthf'l'lt'U rPon 131
..,. DRIVEWAlU\ANTIESYM¥'-
PI CALLFOR,DETAU

1 YEAR W ARRANTY

AMDEK 600T - Color
14"- RGB-CoIor-600x200, . List S550
GreenlAmborSwitch ,TI lt&Swivol $199
BRAND NEW ONLY

Discounters *
800 678-8585

AT&T CRT·327 • 12" TTL-Black &
White Monitor & AT&T I024HP Card

Hi-Resolution-800x480-Tilt & Swivel
Work!' On All IBM AVXTs Jc Compatibles

Day Warranty Us t $1390
QuanlityPricinl: ONLY$ 1 1 9
6-$I IS,12-$109,u.$IOS, Over 24-CalI

SUPER SYSTEMOPTIONS
AdcI.21'11f3lOK' 1~·Crtw • 171 1QocIl;C...,_ Cartl PI
AdcI, 101llBDrlwI -lnclCGn\rcll" $141 ,"-1Ser~Cft $4t
AMa2CMBOriwI -Ind.c.ntral.,. 51" .. . I'Nl'YU,......to512\( ..
AdcI.3OMBDrlw.-Ind.~" SM' ",.".,yU""III~"
AlMI.4D1llBDrln -lrtd.CGntral.,. $I"

or
00lI1' ,U. ,.,. 4.o,
PwI...IOl'S. M1c....
YGAM.-.ltcll' .... YGACft
ATlT lt'CaI.. lll m'1bfM' ATlT~

Am CQiorMonItor

ColorQr"Iu~ntw~""'~""'9.!!lII!~~iiiiiil...

3S&SXI2S6 SYSTEMOPTIONS
"2KUppd. ,.. '_XI2II (l~ ....IS II 3llIllB-HnDrln $'1M
MEMORVUptrM_Awd. ' .. .-M. CALL -o IllB-Hwc Drtn 524'
Canlrllller- [),jIlHD-FD S 7t " MII - Hnerw, snt
UNB -$ 1,14" D!tw S 71 101il8 -HnDrln $4"
JIClK-"J4'~. I 71 IRWtU OM B-T.. BKII.up8'l'S*"'
7201(- "n"onw, '7t farAT MDdIl,8·Bel_CH:lll $1"
1.44IIIB- " I.l!" OflrIM '/'8llIioW'IIOOSS" $ 1" LAAQEf\HAf\D DI\IVESAVAlABL E ell
:telllS- H.... o.w, I '" AT·...~..""o-cn • n

AWESOME

Fully IBM Compatible
Zer o Wait State!!

80286 • TURBO
10/16 MHz

5121<tns~ · FIASizocese- 200 W~tlPowet
Supply Awald BIOS' 101 Ksyboatd · UP to 4MB

on Mot\8lboatd •8 vaS/oIs . 80281 Sod\eI'
RosecrdTuobo 1lu""'I<ey_rd3 LEOS,
~"'ywWARRA~

'?'====~ P_ by Trolly

($399] 16~rrz

8088-1 -TURBO
COMPUTER SYSTEM

' ·Drlve IBM Com pallble System

WIth 2S6K ... . mory'!
• ,·HaIf Height, 360K.5 1/4" DriveINSTALLED'
Dual Speed . 477 MHz and 10MHz· TURBO '

2S6K lnl tallod' 8 slots· 808 7 Sod\ot· 150 Watt

P~~=~:~J.U~~ase
Warrantt on Base Unit · Produced by Tr inity

IMPOSSIBLEg'
. PRICE!!! I ••

Quanlity Pricing •
Availab"

**Electrified
HOURS: Mon-Thurs gAM - 7PM ORDERS
Fri-Sat10AM-6PM ONLY
1066 Shermln Avenue
Hlmdln, CT 06514
FAX 203-248-8680
FAX ORDERS AND BIDS ACCEPTEDI

HARD DRIVE DEALS SYSTEM OPTIONS

IDo£Rrch l AMSTRAD COLOR VGA
Ultra-Hi-Res-12°VGA-PC-ModeI12HR

Tilt &Swivel - 720 X 480 - 0 I
Anti-Glare Screen n Y
1 YEAR WARRANTY - BRAND NEW

IMPOSSiBLE!!!
System Includ..:
___~~ 1.. 'o'QAe-....-~~"""'",...~Ib-s ClRM'..... . ..... _fill , uw- ..-

ru---tLW-"""" 'Dl""~

ALPHAWORKS-SOFlWARE to";s::r~,,~.:::;- . 21MS ~..::I~-:c~'._,.bq
Wordproc:ossor, SpreadshHt. ''''l:UI'l'o- ".~e---
OataB.ueManager SpoIIc;heckot' 'IIOA.....c... .,... lQ)1flo "-- ......, . 1CDI1~""

::..~~=....,.tion GOLDSTAR TOLL FREE CUSTOMERSUPPORT LINE
Goldstar XTlTurbo and 286116MghzSystems are Avallabla - CALL

MINISCRIBE3675-62MB-RLL-5 1/4"-NEW $299
MINISCRIBE 8450-40MB-RLL-3 112"-NEW $199
SEAGATE-ST-138R-32MB-RLL-3112" $199
MINISCRIBE-8438F-30MB-RLL-3112"-NEW $179
SEAGATE-ST-238-30MB-RLL-51/4"-1I2HT $179
TANDON-TM-262-20MB-MFM-3112" $149
WESTERN DIGITAL-MFM-XTCont. wlCables $ 49
RLL Controllersfor XT and ArB Available CALLI

MINISCRIBEWarranty-6 Months·NEW DRIVES
Seagate & Tandon Warranty -90 Days-OEMPulls

QUANTITYPRICING AVAILABLE
CALL FQ~ DETAILSI

12 RE-SHOPP ER



LIST $595 DAC-EASY - BREAKTHRU 286 UST S595
MAKE YOUR 8088 COMPUTER A 80286 COMPOTERJI

12.Hz SPEED-UP BaARD
FOR YOUR 8088 - COMPUTER

(IBM PC/rf or Compatible)

I I I

Mark WeIch,lnfoWorld (Rated '1)

REPlACE YOUR OLD CPU WITH AN INTEL 80286 MICROPROCESSOR
Includes a 80287 Math Co-Processor Slot With 16K Cache Memory and Zero-Wait-Access

EASD.Y INSTALLED IN 5 MINUTES
Software Compatibility is Virtually UNLIMITED. Full Manufacturer Warranty and Technical Support.

AMAZING ONLY What The Critics Say:

S14
"The Breakthru 286perfomled flawlessly with every app/IcaUon we handed It

including copy-protected programs and nine memory-resldent uUUUes atonce.'
Stephen Manes, PC Magazine

" . . theBreakthru 286wasthecard 0{choice.'
PC Business Soltwareview (Rated '1)

The 12MHz Breakthru 2IJ6.12 speedup board Isthe{astesto{th~ tested, but
SUBSTANTIAL QUANTITY nottheIOOSt expenslve. On a dollar per-hOlSepOWet' basis, Itcould becalled the

DISCOUNTS AVAILABLEII cheapest /x)ostalJallable [or an XT.'

DAC-EASY
LIGHTNING

LIST - $69.96
A DISK CACHING

PROGRAM

LIST $1190 AT&T
FULL·PAGE
SCANNER

MODEL SC-60 - SHEET FEED SERIES
I LU • IBM Compatible Interface Card
I U • AT&T PAGE POWER SOFIWARE

(Draw, Scan and Fax Package)
L • Microsoft - Runtime Windows

Resolution-200 DPI-FuU Pagej4()O DPI-Half Page
Half-Tone Feature for Photographsr:------------:t 1 YEAR WARRANlY FROM AT&T

I I ,AIlAZI II 8211 Quantity Discounts1.: :.1 0 LY· Avcillable!!
~f.. Microsoft Windows 3.0 Upgrade

~"~1i- Call For Details!!!

** Electr-.'-.ed D-.Scounters ** 3Q-OayMoney DEAlER INQUIRIES INVITED
Back Guarantee ~~-:~"EX."'="~:-=JF

(800) &78 8585 FULLR!fIIIDa.IWIDW_"""" ~~""='=~"':~lYs::.:t'Add~1066 SHERMAN AVENUE HOURS: orders __ _ _ CATALOQSO<TWlTlfW._ Tax. Quant _ ... 1i....ad1 Pricu do _ ;ndude
HAMDEN CT06514 Morr-Thura9olm-7pm --. frri&ht. Allow 3""'" lor penonal ....po..,.<hod

FAX203-24s.&80 Fri·s..tlo.m~pm CUSfOIner5enlce .... (203) 287-197& • CIEl S?"~~"::~.,..J?E
FAX ORDERS andBIDS ACCEPTED! TecIU*aI !iUIIIIOrt - l..ema....1BuoI_ MadU_Inc.

RE-SHOPPER 1:



Call us foryour MWK Industries catalog for allourlaser products at the lowest prices anywhere.
LASERS is our only business. If you have any questions on which laser bes.t suits your needs give usa call.

2-3 mW SIEMENS LASER-TUBE .5 mW LASER-TUBE. \

Great lor light shows, holography communications or just plain Iunll The These tubes were made by a major laser manufacturer and are only 4· long
un~s are surplus, but have never been used and are as good as newl and 1· in diameter! They make great pointers, small Iight-shows, weapon-
Buy several at this great price. Now only $40.00 E1chl sights, or can be used lor educational or experimental applications.
(Tube needs a power-supply to operate.) Now only $20.00 Eachl _-----------...

NEW ITEMI OUR LATEST LASER-llGKToSHOW
Comes complete w~h a 1mW laser power-supply and electronics all in one small
package. Runs from AC adaptor (included). Makes hundreds of pattem variations
from bui~-in oscillators or external audio source. Great lor parties and personal
entertainment.
Our Introductory price II only $295.00

~ ,
~

BASIC LIGKT SHOW t... UfIIt S-

This un~ can be used w~h atrf laser up to 1 Watt of power w~hout problems. It comes complele with a control box, scanner box, AC power adaptor and 6'
of connecting cable. The bui~-in oscillator/amplifier ciraJ~ry produces an infi n~eIy variable selection of lissajous pattems. Two RCA jacks perm~ the use of an
external audio source such as a stereo system to pulsate the patterns to the music. An external laser 01 your choice is reqUired for use with the light show
(laser not included). Great lor mobile OJ's, small bars, night-dubs or home entertainment. Ow PrIce • .$2i5.00

CO~LETE WORKING SUPERMAKET BAR-CODE SCANNER
Pull one apart and get a 2-3 working mW laser tube, laser power-supply, polygon-mirror
molor, several front-surface mirrors and much, much morel A bonanza of parts lor the
electronics experimenter.
Our Low-Low Price $75.00 (plus shipping and handling charges)

a. c«» Sc.nw

OUR "OPEN-CIRCUIT-BOARD" LASER POWER SUPPlY
Is ideal lor the budding laser enthusiast on a tight-budgetl This supply was
originally destined lor use in video-disc players, but are rKNt available lor your use
on atrf He-Ne tube up to 4 mW. They measure 4· by 12"by 2" with an
external transformer, and are now IIIUng for only $24.00 Eachl

~ CIwiI Boerd

LASER POINTER
Fits in the palm of your handl Includes 670 nM Toshibal 7 VDC battery
operated. New. 5 112" by 314·. 12 month warranty.
loweSt priced pointer thai we know 01. Ow PrIct , .$11lO.00

LASER DIODES
5 mW 670 nM T06hiba 9211 with glass LA collimator, Heal
sink & 4.5 to 12 VDC P.S. All contained in 1 1/4· by 112"
pa:kage .New".~ u to 200 feet. Our PrIce. . .$210.00

Law PionIIr

WE BUY,
SELL & BROKER

NEW & USED
LASER EQUIPMENT

AU. LASER PARTS ARE SOlD AS COMPONENTS OHL.Y
WARNING: DO NOT IllIY THESE PRODUCTS IF YOU DO NOT I<HOW THE DANGERS OF

lASER ENERGY. WE TAKE NO RESPONSlBLrTY FOR YOUR AC110NSII WIEN ASSEMIll.ED

TII8 lASER llJST IlCORf'ORATE THE SAFETY REOUflEMEHTS OF THE CEHTER FOR

DEVICES AND RADIOlOGICAl I£Al.TH OF THE FOOl) All) DRUG AIJMlNISTRATION.



GUARANTEED PASS•••
Here's our famous warranty

that you will get your FCCLicense
or your money will be refunded.

ISil
~,

~-- ~f

~}t£J=o 7':i ;;:::::;

You can earn more money
if you get an FCC License

Learn at ho"!e
in your spare tIme

Read What Others AreSaying
"Yes, I got my FCC license. I also got a pay increase
and am now studying for the Radar Endorsement.'

- Ie, Hope, AK

"I studied for only one weekend with your course
and didn't miss any questions on the test."

- HS, Tampa, FL

"When given my exam and I began, I could barely
believe my eyes, it was just like sitting at home
studying your course.' - TB, Hines, OR

"I got my license which changed my life immediate
ly. I am now in Communications servicing FM
2-way equipment. This was accomplished only
because of your material." .:..... MK, Glenn Falls, NY

"Your study tapes and manuals were wonderful. I've
passed my test today and lowe it all to your books
and tapes. Thank you so very much."

- TB, Bloomington, IN

Get Started Immediatelv!

Thousands ofhigh-payingjobs are waiting for ambi
tious people who have an FCC License. So, mail us
the coupon and we'll rush you complete information
FREE by return mail.

No Previous Experience Necessary

Our proven course is designed so even beginners can
start fast. Step-by-step, you start with the very
basics-and continue lesson by lesson at your own
pace ... in your own home.

The course iswritten in everyday language, complete
with photos, diagrams and audio cassette tapes that
make it simple and easy to understand.

No need to quit your job or go to school. This proven
FCC training "Self-Study" system is easy, fast and
low cost!

Not satisfied with your present income? Add prestige
and earning power to your electronics career by get
ting your FCC Government License.

No costly school. No commuting to class. The Origi
nal Home-Study course prepares you for the "FCC
Commercial Radio-telephone License".

This valuable license is your professional "ticket" to
thousands of exciting jobs in Communications,
Broadcast, Radio-TV, Microwave, Maritime, Radar,
Avionics and more ... even start your own business.

Youdon't need a college degree to qualify, but you do
need a Commercial FCC License.

r---------------~_ COmmdnD PRODUCTionS 0-93 I_
FCC LICENSE TRAINING I
Custom House POB 2824

_ San Francisco, CA 94126-2824 I
_ 0 YES! Please rush FREEdetails immediately on I
_ how I can study at home for my FCC License. I

Name _

- I_ Address I
_ a~ I
_ State Zip I

: Mail This Coupon Today! I.._----------------------------------CIRCLE 277 ON FREE INFORMATION CARD
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ICOM
7S13.2v 1200 mah $59.00
8S 9.6v 1200 mah $59.00
BP7 13.2v 600 mah $59.00
BPB 8Av 1000 mah $59.00
SNSAT
BPB2,BPB3
BPB3A 7.2v 750 mah~
BPB4 7.2v 1000 mah
BPB5A 9.6v 600 mah
BPB5B12'v 600 mah

YAESU
FNB-2 v 500 mah $21.00
FNB-2 v 600 mah $23.00
FNB-4 A .
FNB-10
FNB-10S 7.2v 1000 mah
$43.00
FNB-12
FNB-12S12v 600 mah
$45.00

MOTOROLA
HT300 7.2v 1600 mah $45.00
HT90 12v 600 mah $34.00
HT440 12v 600 mah $39.00
MT500 15v 500 mah $39.00

RADIUS
P-1 0 500 mah $28.00

SABER
7.2v1100 mah $59.00

INSERTS
KENWOOD

PB-21 $13.-00. PB-25. 26- $20.00

ICOM
BP-3 $17.00. BP-5 $22.00
BP-7, Bp·8

CAMCORDER
NC
PANASONIC
PVBPBO/88 12v 2.3 amps

RCA/HITACHI
Full size
VHS-C

SONY
NP22
NP55177

ALL BRAN DS AVAILABLE

. CELLULAR
MITSUBISHI $60.00

NEC $45.00

NOVATEl $45.00

PANASONIC $45.00
Bag Phone Kits $55.00

MOTOROLA
" FUP'"

CIRCLE 271 ON FREE INFORMATION CARD

15 CHARACT ER
LCD MODULE

• Ideal for battery operated devices
Instructions & applications included
(Also see June & July RE article:
"Add a Display to Your Project")

• Brand new - still in the box!

$9.95* Order #1099
5 VDC , 2 ma, 3.85" x i .75" x .25"

• Intelligent Display
LSI HD44780 & HD44100 chips
Full ASCII character set
Interfaces to 4 & 8 bit mpu's

• Coil:
9 - 12 VDC 95 ohms
Dissipation 500 mW

$1.99*
Order #1095

AZ #2100-1A·9DE

Compact 9·12 VDC Coil RELAY
30 Amp, N.O Contact

• Compact sealed unit
1.05"x1.05 "x1.25"

• Contact:
Normally Open
30 Amps at 30 VDC
30 Amps at 120 VAC

inductive or resistive
12 Amps at 277 VAC

inductive or resistive

R&D Electronics is the mail order branch of ELECTRONIC SURP LUS of Cleveland, Ohio
. CIRCLE 272 ON FREE INFORMATION CARD
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BIG SAVINGS ON QUALITY BRAND-NAME PRODUCTS

,)

DREMEL
32-Pc. Power Rotary Tool Kit
The perfect tool for predse grinding,
cutting, carving, sharpening, drining
or polishing. Lightweight, handheld,
hig,-speed (28,000 and 15,000 RPM)
tool comes with case and 30 acces 
sories.
Z28SO Reg . $84 .lIO SPEaAl $78.00

Xcelite
10-Plece Nutdriver Set
Full hollow-shaft nutdrivers have
color-coded handles in sizes 3116"
-9/16".
ZHS6-18 Reg . $48 .40 SPECIAL $38.00

Compact Zipper Tool Case
Great way to organize and protect
tools in the car, boat or home. Black
du"able Cordtra~ case is desigled to
carry 20 tools plus a pocket size DMM .
Built-In pouch holds small parts, 11"
x8" x 2-1/2". Tools not included.
ZZP1 . Reg. $28 .00 SPEaAL $24.00

25-Piece Alignment Tool Kit
A complete set of adjustmenttoolsused
on all communication gear.
Z8283 Reg . $34,30 SPECIAL $2lI.OO

1/4" Hex Insert Bit Set
A 33 piece set with a fIjJ assortment
of 1" slotted, phillips, square recess
and du1ch bits (4 each) plus 7 hex
(5/64" -3/16") & 9 torx bits (T8-T40)
in a case with one 2" extension bit.
Z15603 Reg . $36.95 SPEaAL $2lI.85

TO ORDER CALL: 1-800-225-5370
In MA: (508) 682-2000

1IIIIIilin \11\ II - '~

" Case top has built-in document holder
" Case bottom is partitioned into 3 areas
" Two removable pallets hold over 60 tools
A handsome ~ack case to organize and ,"anspor1 your valuable tools and
instruments. This is the same quality case used by literally thousands of
professionallield engineers. Case is made of high impact polypropylene, and
has snap-action key locks and a padded handle. Size:17-112" x 12-112" x 5".
Tools are not included.

~The ~

Professional's
Tool Case

ONLY

$11.35
8.55

.020

.cX32

Description

Deskand
Bench lamp
Translucent shade
allows soft light to
filter through. Spring
balanced arm and
clamp-on base. 75
wan, Uliisted. White .
cat.No. Reg. SPECIAL

Z15OO3 $39.95 $29.00

~ Precision Tool Set
Contains 33 chuck -type knurled han
dles, 2 each of 33 different miniature
screwdriver, hexdriver, nutdriver and
wrench blades plus one 3" handle
extender in a wooden case.
Z7301llll Reg. $143.95 SPECIAL ••00

ZA63-~

ZA63-32-8C2

Flux Core Solder
Highest quality electronic-grade sol 
der. 1 lb. spool, 63137 alloy, type RA
rosin flux core.
e.t.No.

Weller
Professional
Temperatu re Controlled
Soldering System
Widely used in indJsIry. It maintains
a eoostent ~p temperature 01700 OF.
Grounded tip protects components
fromvoltage spikes. Comes with power
urn. iron,stand, sponge & 700 °F tip.
ZWTCPS Reg. $128.65 SPECIAL $lIll.oo

Reg . SPECIAl.

$35 .65 $28.00
18.25 13.00

ZWP4OP-3 35 Watt Iron
ZPH80 Iron Stand

Money Back Guarantee! Offer Expires January 31,1991
Term", V_ MO, Amex, P.O: s from q.JaIified finn•. AcId $5.50 for pedcing & de&very.

Contact East. ~•• 335 W low Street· North Ando_, MA 01845-Sllll5

Weller
35 Watt Soldering Iron
low cost, quality iron excellent for
electronic soldering. Screwdriver tip
included. 3-wire cord.
CIt. No. Description

Precision Duster
Removes dust withou1
scratching sensitive
surfaces. Features
a precise ctTome- ;.;.....- ~.:..

plated brass valve.
Replaceable canister contains an EPA
approved, ozone safe gas.
ZCK1200 Reg . $26.25 SPECIAL S23.SO

Miniature Bench Fan
Whisper-quiet Ian blows away Irritat
ing solder and glue fumes. 50 CFM .
120 VAC. 4-1/2"H .
ZaF-1 Reg . $25 .00 SPECIAL $10.00

CIRCLE 298 ON FREE INFORMATION CARD RE-SHOPPER



95 KEY ENHANCED KEYBOARD $5
• PCIXTto PC/AT Plug Compatible ~~ 5ea.
o Switch forXl/AT • ~

o 10FunctionKeys ~NEW!
• SeparateCurser to Home Keys "-
• NumLock. CapLock. Scroll lock Lights
• K-155
P, rl No 220·3201 Sh'fJP1119 & H'/IdrtIg ' 650 r,

101 ENHANCED KEYBOARD . .... .
o IBM XT/AT Switchcable .. ~,~~"" , ,_
• 12FunctionKeys " " " ;;;;;
o Caps Lock, Num Lock, Scroll Lock LEOS. 4[~LU
o SeparateCursor to Home Keys
• Uses " New" 6-Pin Mini Din Connector for

New"Micro·Channel" type Computers SiIr".... _ H<ndMg$650..

• RequireSpecial Adaptor foruse With $49
StandardS-Pin Din Connector • ea.
(not Included) Poo" No220·3202

PC/XT ENHANCED KEYBOARD • 95Key

• IBM PC/XT Compatible S49 . PC/XT only
• Separate cursor& home keys ea. • Made by Cherry
• Num Lock. Caps Lock LEOS in Keys • 10 Function Keys
• Designed for PC41 to PC-6

PROFESSIONAL DOS
A Software Tutorial on How to Use DOS & all its Commands

Port~~~ $10_ __ '350 ... ea.

The STOPLOCK IVisanadd-on card specifically designedfor use
withIBM PCIXT/AT and all 100% compatibles with DOS 2.1 or
higher. The addition of this cardwill provide theuser with pro-

""I No 220·3105 tection from unauthorfzeduse,data theft, software modifica-
_ __<00.. tion, andpiracy.

$295 ea.

VP·PLANNER
$199~ .Has everything 1-2-3' has with more

1'"'01I!!!!!1l:;; ~" e"ll'. features and more functions
• Spreadsheet Software
• Compatible With 1-2-3' Release 1A
• U.S. Government version
• PCIXT, AT IBM Compatible
• SV." Diskettes
PilJlNo 220.3902 S199~
SiIr_ _H_ '<.OO" e"ll'.

• 8 Slot Frame ACCEPTS
• Made in U.S.A. MINI OR
• Full Size AT Case FULL-SIZE
Part No 220·2759 MOTHERBOARDS

I

MS DOS 3.1
• XeroxMSDOX 3.1 1:.~..:;t4~~::::""""-t
• CompleteSoftware
• Includes all manuals
• Screenmate
• GW Basic
• Hardware Utilities
o 5't. " Diskettes
Part No 229-3900

$hipping &- 1UIldIIng ' 650ea

ParI No 220-3701 S/ltfJPlfl9 &- HNl(JJng ' 2000 ta

GENICOM PRINTER
• Genicom 3184
• DctMatrix 9PN Wide.Carriage
• 200CPS
• Buill-In Tractor Feed 0 Factory Refurbished
• Serial Interface • Industrial Quality

PROFESSIONAL PIXEL
A software tutorial that teaches the use of Graphics, Sound &
Animation using " Basic" $10
PartNo. 229·390-4 Shipping & Handing ' 3 50 11 ea.

• Genuine IBM Case
• Slide-OffTop

IBM PC/AT CASE

PC/XT KEYBOARD 5150

• 3780 Bisync
• PCIXT, AT Compatible
• SynchronusPort
• Complete Software to Documentanon
• Emuiates IBM 2770, 2780, 3471, 3780
o Requires SynchronusExternal Modem
Part p~o 220· 3100
$hipping &- H¥diIg l,f50t.

• CapsLock. Num lock LEDin Keys
• 84-key designwith largereturn (extra return key in number pad)
• IBM PCIXTcompallbleonly I
o Zenith PartNo. 100- 1861 W....,i n 171i Jl n g I
• Manufactured by ALPS f , f ryJ HJ ) If. :
PortNo 220· 3200 ~ )i2t r'iY['eLl« !:....-
S/'Ii(JpmrJ &- HMdng 1650ea

PC COMMUNICATIONS BOARD ~ $e ss,

This easyto usecomputer andinformation security system is totally menudriven and cansupport up to 32 differentpasswords or users.
As wellas limiting access to thecomputerit also limits access to hard drives, printers, comm ports, andupto9 disk drives. Authorized users
can have limited access based on the dayof theweek andthe time of day.

File access can bebrokendCM'n into four different levels: 1) Noaccess 2) Execute only 3) Read only 4) Write only

Directory access canbebroken downinto four different levels: 1)No access 2) Execute only 3) Read only 4) Write only

Opllonalfile encrypll on isavailableusing three differentmethods, ElectronicCodeBook(ECB), Cipher FeedBack(CFB)andChainBlockCipher
(CBC). This is very useful for protecting data that must be transfered between PCs eitherby diskette or byserial communication.

Perhaps themost usefulof all features is theaudll trall of accessthatpermitsdetection and after thefactinvestigationof security violations.
Only theSecuritySystem Administratorhas access to theaudit trail utility.

Note: This card cannotbe used with MICRO-CHANNEL architecture.

ea.

PartHo 220-3408

S/'UppinR &HJ/IdIIng IJ75N

~ea .

~-_.....

IRWIN TAPE BACK-UP DRIVE
• Foruse in ATIClass 286or386Machines only
• Connects to FD-HDControlleronly.

• 20 MB Storage $"'149
• Use DC 1000Tape(notincluded) I
• Model 125
• Fits 5".' slots
• Beige front panel
• Includes Software

IBM PC/2 CARRY CASE
• GenuineIBM Product ..:::.::-_~..
• Designed for Ps/2 Model 25
• Alsoworks great with

Macintosh +, SE
• Removablecasters & feet
• Heavy duty paddednylonconstruction
• Completely unzips foreasy storage $199~
• Size 15" x 14" x 16" e"ll',

PartNo2~22 _ _ H¥IdIotlg'6.50 ..

_-_'6"..
PartNo 22Q.3203

84 AT KEYBOARD
• Standard 64-Key PClAT Layout $39.ea.
• Large L-Shaped Hetum
• Num, Caps, Scroll Lock LEDin Keys
• IBM PClAT Plug Compatible

(non-Switching) C:-------.

5V4" QUAD DENSITY
FLOPPY DISK DRIVE
• 720KB DcubleSided/

Quad Density
• 80Track 96 TPI
• AT&T KS-23114
• FujitsuM2552A
• I'z"Height
• Dark Brown Face Plate
PartNo. m·3401 ShIpping &/fMdngLfSOu

COLOR GRAPHICS PLOTTER
• faclory Refurnished ;:;;;;;:=i.'I
• Hous1on Instrument DMP- 29
• 8 Pen Positions
(Pens notincluded) SI>~ -J!!~!i!!!!!~~1

• AS 232C Interface H¥IdIotlg $300
• DMlPLIV Pro1Dco1 'leoo ..
• Maximum Plotting Area 10" X 15" PorINom=

31/z" FLOPPY DISK DRIVE
• Mounted in5" "Bracket

• 1.44MB
• TanFace Plate
• Sony MD-F73W-32D

Part No. 220-3404

CIRCLE 253 ON FREE INFORMATION CARD
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THE COMPLETE
ANSWERING MACHINE

HERO 2000 ROBOT ARM & BASE

lit

$9~a~

$179~a~

$399~?

KIT

Shipping & Handling $24 ea.

Shipping & Handling $8 ea.

Shipping &Handling $25 ea.

EDUCATIONAL

Part No. 370-0006-R Shipping &Handling $6 ea.

A corrorebensive introductory course on intelligent machines
which encorroasses robotics.A I,cc"llute.. and sensor
.ystems.The course has five units of text.a sbdh with exper i
ments and.a final exam kit. AI.o included are a wide range of
objects needed to perform the experiments.

ROBOTIC

Part No. 370-0005-R

HERO 2000 "B" KIT

Part No. 370-0003-R

Robot arm kit without controller and base unit.
Aaaembly required.

Part No. 370-0007-R

The "B" kit contain. 3 cu.ft. of structural part" bearings,
wheels, DC servomotors and rnsc hardware. The part.
included are only half of a corTlllete HERO 2000 mobile unit.
No instuetions or electronics are included. This kit i. an ideal
.tarting point for "hackers" who want to build a custom robot.

HERO 2000 ROBOT ARM KIT

As.errbled base unit controlls the robot arm using a Z-80 main
processor and .ix stave processors. The unit feature. a teaching
pendant with 17 key merrbmne pad and 16 character LCD
readout which is used to control the arm direct ly. Built-in diag
nostic routines hep you get the system up and running quickly.
Internal Basic interpreter .oftware eliminates the need for an
extenal corrouter.or use the RS-232 port to control it remotety
via terminal or' PC.Also provided is an 8-ch bi-di rectional
etatus port and a partial control mode for operation with a
custom gripper. The arm kit oomeswith detailed step-by-.tep
asserrbly instructions, The patented gripper is capable of lifting
1 lb. and of exerting specific amount. of foroo up to 3.75 bo.
The closed-loop DC servomoto r design provide. exoollent
overal l accuracy and repeatability . Aaaembly required.

ea,

Part No. 220-3501·R $ 995
Shipping & Handling s:fiO ea. ...

Genuine IBM part.
Self oontering lever.

Part No. 22O-'101S-R $25
Shipping & Handling $350 ea. ......---------------------------I~

IBM PCjr
JOYSTICK

. "- :I:
... - ; " ...

Sophisticated PC Voioo Messag ing
System .Acts as an Answering Machine,
Sends messag... to a list of people.
m,es messages & Transfers calls.
Supports up tp 999 Voioe-maiboxes,
IBM PCIXT, AT COMPAT IBLE

PART NO. 22O-3106-R $175
Shipping & Handling $5 ea.

Genuine IBM part •
61X89 10 .
Includes 3V lithium
battery.

IBM PCjr. EXTERNAL
POWER SUPPLY
Genuine IBM part
'8600006.
PCjr. Power
Supply.Sideca r
Expansion Attachment.
Allows for thr....
additional expansion
attachments .

Part No. 500-'1013-R $1 995
Shipping & Handling $6 ea. .a.

IBM PS/2 BUS CARD W/
BATTERY

OUTDOOR COLUMN
SPEAKER
An weathe r
Designed for use
w! PA Mixer!
Receiver kit
Large area oovemge
in small package

PA Mixer/Receiver Kit
35-watt monaural background music and paging system Five
outputs are provided to allow connection of auxiliary
microphone . phonograph. CD, or cassette . An isolated phone
line connector is also provided for paging from existing
telephone equiptment. The unit also features prearro and
power arJll inputjacks . bargraph output monitor,and output
short-circuit protect ion. Aaaembly required.

..~..

Part No. 1BO-'l003-R $7 9~a~
Shipping & Handling S10 ea.

Part No. 120-0001-R Shipping &Handling $15 ea.

CIRCLE 253 ON FREE INFORMATION CARD
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• Numbers 1 thru 36, plus 0 and 00
(38 LED's) .

• Game board for "betting" included.
• Automatic shut-off.
• As much fun to assemble as it is

to play.
• Easy-ta-follow instructions.
• A hands-on introduct ion to high

technology.

.~

BT-805

A game of chance, just like at
all the casinos . No ball to lose,
no wheels to spin. At the push
of a button electronic sounds
and flashing lights go off . .. and
where they stop nobody knows.

• A 47-note memory allows you
to replay your tunes over and over.

• 15 notes spann ing 3 octaves.
• Play your own originals.
• Or, set up to play your choice

of 15 pre-programmed melodies.
• A hands-on introduction to

high technology.

GRAND PIANO

BT-802

A kit that teaches you the basics
of electronics, and a miniature
piano to play once you're done.
Instructions as simp le to follow
as da-re-mi.

----
OVVI

OWl Incorporated

11 60 Mahalo Place
Compton, CA90220
213.638.4732
FAX: 213.638.8347

SG-100

Six Digit resolution, .005% accuracy low
distortion sine wave, output and adjustab le
to 20 Vp-p with 50 ohm output impedance
and TTL. GPIB Option.
SG-102 - $955 - Dual signal independent out
put or phase locked to one of 16 phases.

PGS-33

Provides digital pulse train synthesis with
six digit resolution . Control of single and dual
pulse delay and durat ion. Multi-modes in
cluding burst pulse train and variable duty
cyle . Output to 20 Vp-p with 50 ohm im
pedance. D.C. offset with TTL.

DUAL SIGNAL &
PHASE SYNTHESIS

$1350 .100000 Hz. -
SG-112 99.999 KHz.
Dual signal low distortion digital syn

thesis . Independent or locked signals.
Locked signal phase resolution to .01
degrees.

PM-100 $855
Measures test signal phase to .01

degrees as compared to reference
from 10 Hz. to 2 MHz .

SIGNAL DIGITIZER &SCOPE
MEMORY WAVEFORM GENERATOR

CSS-33

Clock signals have six digit frequency
resolution , cryysta l stability and .005% accu
racy. Squarewave output .002 to 20.0 Vp-p

SO-200 $795
Signal digitizercaptures signal transient

for scopedisplay. Adjustable sampling with
200nsec. maximum. stores8 Kilo-byte with
.5% amplitude.resolution. Pretrigger display
enables analog scope to operate as a
storage scope.

SO-240 $1395
Waveform Generator captures signals

andallowsfor signaldataentrywitha light
with 50 ohm output impedance and TTL. pen.

To order or for more information call or writeL.:-'----------------'

SFG-33
Waveforms are provided withsix digit resolution,

.005% crystal accuracy. Waveforms are sine,
triangle, square, and rising andfallingramps,with
de offset and 20 Vp-p 50 ohm output over 80 dB
range and TIL.
SFG-330 - $1789 • Keyboard and GPIB entry dBv and
recall features. Options: 66 MHz. and dual Quad output.

eT... h 15 South Van Brunt Street, Englewood, N.J. 07631. . lec .,lnC. Phone 201 569-3339 Fax 201 569-5838
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WE HAVE AVAILABLE OVER 125,000 SURPLUS PLUG-IN WALL ADAPTERS.
THESE ARE ALL BRAND NEW IN A WIDE RANGE OF VOLTAGES AND
CURRENTS IN BOTH AC AND DC OUTPUTS. WE ALSO HAVE 220/240VAC
ADAPTERS AND DUAL OUTPUT VOLTAGE POWER SUPPLIES. PHONE OR FAX
US FOR OUR LATEST ADAPTER CATALOG OR CALL FOR AVAILABILITY
AND PRICE QUOTE ON YOUR NEEDS. WE ARE ALSO INTERESTED IN
PURCHASING YOUR EXCESS ADAPTER INVENTORY. CONTACT US TODAY!

12VDC/I00ma WALL ADAPTERS

EA/5000

$1.10 EA/1000
$1.20 EAI 100

. $1.35 EAI 50

SURPLUS
TRADERS
P.o. Bo.276
WlatereLaae

AJbar.,V~oat05440

514-739-9328
(Fax 514-345-8303)

(

12,000 IN STOCK
AT PRESS TIME!!

2.lmrnID/5mrnOD plug

PanasoniCR'

SURPLUS TRADERS spec1al1.zes in the distribution of surplus parts
and equipment to the electronic, computer and hi-tech industry. We
publish a wholesale surplus catalog which is available t o the trade
at no charge. Please make your request on your company letterhead
or accompanied by your business card. If you indicate .your areas of
interest or specialization - we will key our computer to target
special offers in your field of interest. Hobbyists and those not
in the trade may obtain our catalog for a handling charge of $2.

CIRCLE 257 ON FREE INFORMATION CARD
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OAK M35B

CABL~ TV EQUIPMENT
Converters, Descramblers, Remote Controls

1
39.95

10
34.95

JERROLD (compatable) 8B-3 69.00 50.00

JERROLD (compatable) Tri-bi (Fast Tr-bi) 89.00 60.00

JERROLD 400-DRX-3DIC (with a Built in 8B-3 and with remote) 139.00 99.00

SCIENTIFIC ATLANTA 8A-3 89.00 60.00

HAMLIN MLD-1200 79.00 55.00

HA~LIN CR-6600 (with a Built in Descrambler and with remote) 149.00 119.00

TOCOM Add On (Descrambler) 139.00 99.00

TOCOM 5503 Vip (with a Built in TOCOM Descrambler and with remote) 299.00 249.00

No CA Sales

Same Day Shipment On Most Items
CALL NOW 800·822·9955

Call For Larger Quantity Pricing
CABLE PLUS Dealers Wanted

14417 Chase St., Suite 481, Panaorama City, CA 91402

GIANT
SOLAR
PANEL

3/4 AMP
14.4V

12x36 IN .
48 .00 EA!

ANSVERS PHONE AUTOMATICALLY
HAS PROGRAMMABLE TIME OUT
AND HOLD I NG .

19. 50 EAI (KIT )

.TELEPHONE LINE ANSVERING
DEVICE

R-F SPECTRUM ANALYZER ( KIT ]
0- 500 MEG 199 .00

~

PAK RAT ELECTRONIC PART~S
P .O. BOX 690073 0
-HOUSTON. TEXAS PAK

ZIP 77269 RAT .
713-893-0313

ASK FOR A FREE CATALOG FAX ' 713- 583-1 446

2 .00 PER HUNDRED

FEEDTHROUGHS.
ELIM INATES UNVANT ED R-F

SIMPLEX VOICE REPEATER CURRENT LIMITER/BATT. CHARGER

USES DIGITAL STORAGE MOD- GREAT FOR BATTERY G
ULE TO STORE VOICE AND CHARGI NG DR VHEREVER
RE-TRANSMITS VOICE. CURRENT- LIMITING IS 0
NO NEED FOR EXPENSI VE DUP- NEEDED .
LEXERS . CONNEC TS TO YOUR 12 50 EA'"
2-VAY RADIO. 199 .00 . '"

TO 6:00 MoN-FRI 9:00-1:00 SAT.

o
CJ

r=l

3 . 00' PER THOUSAND

1/ 2 INCH PROTO-BOARD
J UMPERS .

SURPLUS PHILLIPS PM-3216 SCOPES 0 43- VATT SOLAR PANEL 299 .0 0"

ft==========\\30DAY 0 51- VATT SOLAR PANEL 339 .001!VARRANTY

D
= = 35-MEG o PR- 5 300-VATT VIND GENERATOR 850 . 00

• • • • • o PR- 6 400-VATT VI ND GENERATOR 950 .00
o PR-7 lOA CHARGE CONTROLLER

• • fil • 0 PR-8 TRACE 2000-VATT INVERTER-I090 .00
o = = 0 PR- 9 BO-AMP HY DROELECTRIC SYSTEM-]310 .00
• . . . 349.00

PROG CHA RGE CONTROLLER

USE THIS TO CONTROL YOUR
CHARGE CU RRENT FROM A
SOLAR PANEL ARRAY OR ANY
OTHER CURRENT SOURCE.
AUTOMATIC LOAD MONITORING
26 .5 0 KIT/34 .50 ASS EMBLED

7 .50 EA! ! ! !

HOURS: NOON

8088 CONTROL BOARD
016 LATCHED OUTPUTS ~
01 6 BUFFERED INPUTS 000000
07 ADDRESSABLE INPUTS a
o 7 HI- CURRENT OUTPUTS
o B CHANNEL ANALOG IN
OON BOARD EPROM PROGR AMMER EASILY
oT RANSFERS YOUR PROGRAM TO EPROM
8088 BOARD VITH PROGRAMMER- 179 . 0
POYER SUPP V 21V FOR EPROM- 59 . 00

399 . OO!!!

LI NEAR

Ii/j
I; TAKE

Tt-:tE
XT

PLUNGE!

LEOS 10/ 1 .50 1N4005 20/1 .00

COMPLETE 12-MEG SYSTEM
VITH 101 KEYBOARD. 640K MEM,
CASE. POYER SUPPLY , MULTI-
10 CARD VITH/ SER/ PAR/GAME/CL,
12 I N AMB ER MONITOR, l FLOPPY
DISK DRIVE (5 .2 5 OR 3. 5 I N. )
ADD 259 .00 FOR 20-MEG HARD DR

CIRCLE 274 ON FREE INFORMATION CARD

2 RE-SHOPPER



We bought a large quantity of
27085, 27165, 25325, 27325,
2764s , 27128s, 27512s and
27256s from 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.

2708 :~.u.r. ~h~~~ 10/ 8.00
2716 1.75 10/15.00
2532 2.00 10/17.50
2732 2.00 10/17.50
2764 2.25 10/20.00
27128 3.20 10/27.50
27256 3.85 10/32.50
27512 5.50 10/48.50

: II II

8031 2.95 8251 1.10
8035 1.00 8253-5 1.75
8039 1.00 8254 1.80
8085 1.55 8255 1.50
8086 1.55 8255-5 1.75
8087 87.50 8257 1.50
8087-1 167.50 8259A 1.85
8087-2 127.50 8259C-5 2.10
8088 2.70 8275 10.95
80C98 .40 8279 2.25
8155 2.25 8284 1.49
8156 2.25 8286 3.50
8202A 8.00 8287 2.49
8212 1.25 8288 3.50
8214 2.00 8530 3.00
8216 1.25 8741 7.00
8224 1.25 8742 7.00
8228 1.75 8748 7.00
8237-5 2.80 8749 7.00
8243 1.75 8755 7.00
8250 2.95 80286-8 PLCC 8.50
(16450) 6.50 80287-8 191.50
(16550) 12.00 80287-10 227.50

V-20-1 MHZ 6.50

, ;: '-'G:"~-- lffi;r
~ . 'I- ' . ' '''lr_ :iII.'_ . .. ~.. .,,..< I:7t:- ; - - 'I r~

.,.,• .I, ..~ .. . ~.1 ' •,.' . . ~ .
. . ', ~~~!l . "_• • _:~ .-::-=--..--:.. Jt . .-,-

2108-4 8KX1 1.50
2118-4 16KX1-5Volt 70
4027-4KX1 -250 n.s. .80
4116-16KX1-250 n.s. .40
4116-16KX1·200 n.s 75
4116-16KX1-150 n.s 90
4164-64K 200 n.s. . 90
4164·150 n.s 1.25
4164-120 n.s 1.50
4164·100 n.s 1.75
4464-150 n.s 1.90
4464-120 n.s, 2.20
4464-100 n.s. 2.55
4464-80 n.s, 2.70
41256-150 n.s 1.75
41256-120 n.s 1.85
41256-100 n.s 1.92
41256-80 n.s 2.05
41256-60 n.s 3.00
1 Meg - 100 n.s 5.75
1 Meg - 80 n.s, 5.90
44256·80 n.s. 256 x 4 . . . . 6.30
51PP5 & 51MM5 AVAILABLE

STAND ALONE POWER SUPPLY
FOR ABOVE

ADD $2.50 SHIPPING. HANDLING

STATIC RAM EPROM SPECIAL

\

A VERY POWERFUL AND AMAZING SPEECH CARD. USESTHE NEW
GENERAL INSTRUMENTS 5P0256·AL2 5PEECH CHIP AND THE
CT5258A·AL2 TEXT TO SPEECH CONVERTER.
THIS BOARD U5ES ONE SLOT ON THE MOTHERBOARD AND
REQUIRES A COM SERIAL PORT. BOARD MAY ALSO BE U5ED IN A
STAND ALONE ENVIRONMENT (EXTERNAL POWER 5UPPI-YI WITH
ALMOST ANY COMPUTER THAT HA5 A RS232 5ERIAL PORT. TO
USE THE BOARD IT IS ONLY NECESSARY TO 5END ENGLI5H 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 RS232 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 5'1. INCH PCIXT 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.

2016-2KX8 200 n.s, ... .. 1.00
2101-1 • 256X4 500 n.s. " .75
21L02-1 350 n.s, .65
2102AL-4 L.P. 450 n.s, . . .49
2111-1 256X4 500 n.s. 1.00
2112A·2 2.50
2114L-3 1KX4 300 n.s 45
212511.-2 1KX1 70 n.s, 1.70
21474KX1 1.95
6116P-4 1.20
6117 1.20
6264-15 1.40
62256 32KX8 6.50

16450,1488,1489
B.G . 5PECIAL

$6.95

PC/XT COMPATIBLE. MAKE YOUR COMPUTER TALKl

d\V\ $6995
~v~ .
"I: V ASSEMBLED. TESTED

ADD $3.50 SHIPPING
• HANDLING

P. O. BOJ! 280298 OaUtl, T.... 75228
(214) 271-5546
FAX (214) 271-2462

iIIlImDmBm

6502 2.00 6821 1.00
6520 1.25 6845P 2.20
6522 2.70 68455 2.20
6530 3.00 6850 1.75
6532 4.25 6852 3.50
6545 2.10 6860 3.95
6551 2.40 68681 3.00
6800 1.40 68A09EP 1.29
6802 2.50 68A40 4.00
6803 3.00 6811.54 3.00
6805 2.95 68B09 4.00
6809EP 2.75 68B10 2.00
6809P 2.50 68B45 4.95
6810 1.25 68B54 4.00

Try The 1.tTrulyLowCostLAN

• Connect 2 or 3 PCI, XTI,
ATI

• Ules lerlal ports and 5 wire
cable

• Runl at115 K baud
• Runs In background, totally

tranlparent
• 5hare any device, any file,

any time
• Needs only 14K 01 ram

Skepflcal: We make believers!

Low Profile 50LDER 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

Complete Manual and 5-114
Inch, 360K Disk

Brand New in 5ealed
Packages

ONLY $3.95
+50c Postage & Handling
WHILE 5UPPLY LA5T5!

6500/6800

LOTUS 1-2-3
VALUE PACK
For 2.0 and 2.01

This software package includes:
• Post5cript Device 5upport
• Enhanced EGA and VGA

Display 5upport

• Lotus 5peedup

• Lotus Learn
• Lotus Prompt Hotline: Free

Premium Telephone
5upport

• Copy Protection Removal

74LS .
L5122 .35 L5241 .60
L5123 .45 L5242 .65
L5125 .30 L5243 .50
L5126 .35 L5244 .55
L5132 .35 L5245 .55
L5133 .25 L8251 .45
L5138 .35 L5253 .40 '
L5139 .35 L5257 .35
L5145 .75 L5258 .45
L5148 .35 LS2591.00
L5151 .35 L5260 .40
L5153 .35 L5266 .30
L5154 .85 L5273 .75
L5155 .50 L5279 .30
L5156 .42 L5280 .80
L5157.30 L5283 .35
L5158 .25 L5290 .70
L5160 .25 L5298 .65
L5161 .35 LS3232.25
L5162 .45 LS3531.00
L5163 .36 L5357 .80
L5164 .45 L5363 .75
L5165 .60 L5365 .30
L5166 .75 L5367 .35
L5169 .90 L5368 .30
L5173 .60 L5373 .50
L5174 .35 L5374 .45
L5175 .35 L5375 .35
LS1811.25 L53n .75
L5191 .45 L5378 .80
L5192 .65 L5390 .80
L5193 .65 L5393 .75
L5194 .40 LS3991.00
L5195 .52 LS5411.20
L5196 .55 L5645 .75
L5197 .75 L5646 .75
L5221 .50 L5670 .80
L5240.50

26L532
25L52569

B. 8. MICRO

1/4" BLACK HEAT
SHRINK TUBING

4 Foot Length

99~

2016 P-15
2K x 8 N-M05

Trimmed Leadl,
But will Fit In Sockets.

5uper Buy

10/2.95 105/22.00

2N4401
5uper 2N3904 NPN

5wltchlng Tranilitor
40V-TO-92
P.C. Leads

15/1.00 1000/20.00

RGP-15D
(NTE58Q-ECG580)

1.5 AMP 200 V
Fait Recovery Diode

Taped & Reeled

Box of 1500/14.95

LSOO .14
L802 .14
LSOS .14
L804 .14
L805 .14
LS08 .14
LS09 .14
L510 .14
L511 .14
L512 .20
L513 .25
L514 .30
L515 .20
L520 .14
L521 .16
L526 .14
L527 .20
L528 .15
L530 .14
L532 .16
L533 .25
L537 .24
L538 .24
L542 .35
L551 .15
L554 .20
L555 .20
L574 .22
L575 .25
L583 .30
L585 .45
LS86 .20
L590 .35
L592 .30
L595 .30
L5107 .28
L5109 .20
L5112 .25
L5113 .25
L5114 .25

TERMS: (Unless spe ci fie d elsewhere) Add 53 .25 po stag e. we pay balance. Ord ers over 550 .00 ad d 85C for insu rance. No C.O.D. Tex as Res. add
8Y,' Tax. 90 Day Money Bac k Gu arant ee on all it em s. All il ems su bje ct to prior sal e. Prices SUbje ct to change wil hout not ice. Foreign order - US tun ds
on ly. We cannot ship to Mex ico. Count ries other t~an Canad a. add 54 .50 shi pping and handling.

CIRCLE 263 ON FREE INFORMATION CARD
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QUALITY PARTS • DISCOUNT PRICES • FAST SHIPPING

$8.00 7.00 6.50

$7.75 6.75 6.25

1·' 10-" 100+
$7.50 6.50 6.00

panel ht. cat ,

21/4" MB 1A
MB·2A
MB·3A
MB-4A
MB·5A

25/8" MB·1B
MB·2B
MB·4B
MB·5B

3" MB·1C
MB·2C
MB-4C
MB·5C

color

ivory
beige
grey
blue
black
ivory
beige
blue
black
ivory
beige
blue
black

Rotron # NC12E3
These are the same
fans we have in our
catalog for $9.00 each .
We just received another
load of them and want to move quantities at a
special price. Rated : 12Vdc, 0.18 amp, 2.2
watts. 4.69" square plastic housing X 1.25"
thick. 5 blade fan. Two 9" pigtail leads.

CAT# CF·122 10 for $65.00
100 for $500.00

ABS INSTRUMENT
ENCLOSURES

SPECIAL
12 VOLT DC COOLING FAN

Satin finish aluminum front or rear panels.
pan. hl cat. 1.. 1D-a1 100+

21/4" PNl·1 $1,00 .85 .70
25/8" PNl·2 $1.20 1.10 1.00

3" PNl·3 $1.40 1.25 1.10

MoidedABS
Instrument
enclosures
are available
in ivory, beige,
grey, blue,
and black .
Front and rear panels in matching .090· thick
ABS plastic or, as an option, anodized satin
finish aluminum. Integral P.C. board mounting
standoffs and two sets of vertical mounting
slots for front and rear subpanel P.C. boards.
Includes 6-32 pan head screws and anti-skid
rubber feet. All enclosures are 6" wide X 6.25"
deep. Front and rear panels available in 2.25",
2.625", and 3" heights .

New 4164 150 nanosecond 64K dynamic
RAMs. 16 pin DIP package. Originally intend
ed as add-on memory for a consumer product,
these Motorola chips have been housemarked
(70C18) and individually packaged in anti
static foam inside a plastic bag. Though they
don't have 4164 written on them, we guaran
tee that they are new, functioning 4164s.

SPECIALI CAT# HN-4164 $1.25 each

SPA THERMOMETER

Originally designed for hot tub use, 50 to 120
degree thermometer i,sconnected to brass
probe via 10ft of teflon covered thermocouple
wire.· Thermometer snap-mounts into 1.6"
hole in panel. logo on thermometer says
"Safe max 104 degrees F." Useful wherever
remote temperature sensing is desired. Brass
probe is 0.375" diameter X 2.97" long.
CAT# THM·1 $3.50 each

EXPERIMENTER'S
DELIGHT

64K DYNAMIC RAM
HOUSE MARKED

These Atari 5200 video game controllers were
returned to the dealer because of various de
fects. None of them work properly, but they
have lots of great parts which could be used in
other projects. They include a RF video modu
lator,eight 16K dynamic RAMs in sockets, mi
croprocessors and D-A converters in sockets,
two voltage regulators on a heavy-<luty heat
sink and lots of other ICs, capacitors, resistors,
connectors and other components all in the
original chassis. DOesnot include the power
transformer or controls (joysticks) . The video
modulator or the RAMs alone are worth the
price. SOLD AS-IS. No returns accepted.

CAT# A·5200 $7.50 each· 2 for $13.50

TRW# OPB 822SD
Reflective scanner

Honeywell # HOA 0866-N55
U-shaped opto sensor .
1/8" gap. 4 pc leads .

CAT# OSU-8 75~ each

TRW#OPS-818 ~
U-shaped opto switch. :;
0.2" gap between sensor
and emitter. CAT# OSU·9 75~ each

~" 'I, i ~ U
module. U-shaped ~ ij
device with 4 leads each side (8 total) 0.09"
gap. 0.75" mounting centers.

CAT# OSU·10 75~ each

TRW# OPS-7OS G)
Wedge-shaped reflective ~
opto sensor. CAT# OSR"5 75~ each

WATER PUMP

Design your own water cannon! 3-6 volt DC,
piston driven, self-priming pump. Will project a
stream of water or any non-corrosive liquid up
to 25 feet. Motor, gears and piston in plastic
housing 5.5" long X 1.03" square . Complete
with 1/8" diameter input and output tubing.
Squirt nozzle on output tube. .

CAT#WP·1 $3.95 each

OPTO SENSORS

OPTO-ISOLATORS

Sigma# 301T1-12B1 .
Signal applied to the input is coupled by means
of light to isolated photo conductive cell. High
reliability switching . 12 Vdc.

CAT # OP·301 $1.50 each

Clairex# ClM-6000 ~~)===
lED-photoconductor
isolator. Off resistance: 500 ohms . On resis
tance : 500K ohms. 2000 volt isolation. Forward
voltage : 2 Vdc. CAT# ClM·6000

$2.50 each • 10 for $22.00

CALL OR WRITE FOR OUR
FREE 60 PAGE CATALOG

WITH OVER 4000 PARTS!
OUTSIDE THE U.S.A. PLEASE SEND

$2.00 POSTAGE FOR A CATALOG

TOLL ,..Hl::l::
PHONE ORDERS

1-800-826-5432

MAIL ORDERS TO:
ALL ELECTRONICS

P.O" BOX 567
VAN NUYS, CA 91408

4 RE-SHOPPER CIRCLE 264 ON FREE INFORMATION CARD



QUALITY PARTS • DISCOUNT PRICES • FAST SHIPPING

MOTORS POWER SUPPLIES CRYSTAL SPECIAL

~
~

SOUND ACTIVATED SWITCH

PC board with electret mike responds to
sounds in immediate vicinity. Originally part of

sound activated light organ . Output slots in
board fit our motor CAn DCM-24 . Orig inally,
when the unit was placed near speakers the
motor turned, spinning some optic fibers over

colored lights. Could easily be used without mo
tor for any similar application where sound acti
vation is desired. Shuts off when sound is not
present. Operates on 6 Vdc. On-off switch and

co-ax power jack (center positive).
4" X 1.4" pc board.

Includes hook-up diagram.
CAT# SAB·2 $2.50 each

HU-18/U Style
6 mhz CAT# CRY-618S
10 mhz CAT# CRY-1018S
MINIMUM ORDER 100 PIECES

100 of one VALUE $75.00
500 of one VALUE $300.00
1000 of one VALUE $500.00

patti brand descrption CATI Prioe

ODC5 Opto 22 5 Vdc Output OOe-S $5.00
OAC24 Opto 22 24 Vac Output OAe-24 $5.00
ODC24 Opto 22 24 Vdc Output OOe-24 $5.00
IAC5 Crydon 5 Vac Input IAC·S $4.50
IAC24 Opto 22 24 Vac Input IAC·24 $5.00
IDC24 Opto 22 24 Vdc Input IOC·24 $5.00

SOLID STATE INPUT/OUTPUT MODULES

Microprocessor interface switches designed for industrial
control applications. For electrically clean, photo-isolated,
noise-free interfacing between logic level programmable controllers and power level

loads. Input modules accept power level signals and convert them to logic level sig
nals. Output modules accept logic level signals to switch AC or DC loads to 3.5 amps.

All modules fit standard I/O mounting boards and have captive hold down screws.

Computer Products# 80011-01-002
Open frame switching power supply . Operates

on 115-230 Vac. Output: 5 Vdc@ 10 amps.
Screw term inal inputs and outputs. .

Measures 8.375" X 5.12" X 2.2" .
CAli PS·3S $15.00 each

12 VOC 2.1 AMP
Lambda# LUS-9A-12
Fully endosed switching
power supply with screw
terminal connections.
Input: 120 Vac 60 Hz.
Output: 12 Vdc ± 5% @2 .1A overvoltage and
overcurrent protection.Compact ventilated
case measures 5.24" X 3.81" X 1.38" overall.
Indudes instruction sheet.
CAli PS·122 $23 .50 each

SWITCHING POWER SUPPLY
Compact, well-regulated •
switching power supply
designed to power -; .
Texas Instrument • ~'

computer equipment. ~~5
T.I.# 1053201-0002
INPUT: 14 - 25.2 Vac @ 1 amp.
OUTPUT: +12 Vdc @ 350 ma.,
+5 Vdc@ 1.2 amp., -5 Vdc@ 200 mao
SIZE: 4 3/4" X 4 1/4" X 1 1/4"

CAT# PS·30 $3.50 each ·10 for $30 .00

Airpax# C 82710 12 Vdc, 36 ohm dual coil per
manent magnet stepper motor. 7.5 degrees per
step. 2.25" dia. body X 0.93" high. Mounts on
2.675" centers. 6 wire leads.
CAT# SMT·7 $7.00 each· 10 for $65.00

Airpax# C82711-M1 17 Vdc 23.25 ohm dual
coil , permanent magnet stepper motor. 7.5 de
grees per step. 2.25" dia. X .91" thick . 0.25" dia .
shaft is 0.6" long. Two hole mounting flange,
2.625" centers. 6 wire leads.

CAT#SMT-6 $6 .00 each· 10 for $50 .00

6VdcMOTOR ~
Sanko# TE-325 •
1 1/2" dia . X 1" long. 1/16" dia shaft.
CAT# MOT-6 $2.50 each

12 Vdc MOTOR WITH TACH
Probably used on disc drives.
Buehler# 13.65
Rated 6,800 RPM 12 Vdc.
Torque 3.9 in/oz.
Can be used from 6 - 24 Vdc. Built in tach
winding (1.8 V/1,000 RPM) . 23116" X 1 3116".
Shaft 3/8" X 3/32" dia with attached pulley.

CAT# MOTS·A $4 .50 each

MINIATURE GEAR MOTORS
Buehler series 61.13 (jJ
Miniature DC gearhead
motors. Reversible. @
Motor and gearhead
enclosed in rugged
die-cast housing. 1.55" X 1.122" X 1 .475~ .

Long-life bronze bearings. 0.115" diameter flat
ted shaft. Two types available:

1S volts de (nominal) @50 mao
10 rpm @ 14 Vdc (no load)
17 rpm @ 24 Vdc (no load)

CAT# MOTG-1S $5.50 each .

3S volts de (nominal) @ 70 ma
274 rpm @ 24 Vdc (no load)
451 rpm @ 38 Vdc (no load)

CAT# MOTG-3S $5.50 each

STEPPING MOTORS

Airpax# A82743-M4 Gb
12Vdc 350hm
dual coil, permanent
magnet stepper motor. 7.5 degrees per step .
2.25 " dia . X .91" thick. 0.25" dia. shaft is 0.6"
long. Two hole mounting flange, 2.625" centers.
6 wire leads. CAT# SMT·S $10 .00 each

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.

CIRCLE 264 ON FREE INFORMATION CARD
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~~Top Rated IBM-PC shareware & public domain software 11
~:.UII'J $3.50 a disk (1-9 disks) - $3.00 a disk (10 or more) - for 3.5" disks, add $1.00 for each disk 'U

120 - Si CGA - run CGA-Onl y programs on that rivals AutoCAO. Many functions. (requires •. ; that allow your PC to copyCW.
Hercules moni tors HPG L plotte r). F 1102 _ FCC Enms - Novice, Tech & General
48 ,49 - I la&!,print (2 disks) - top notch prin ter 1340 - Print aster Clipart - a collection of 500+ preparation on a disk! Contains entire question
fonts for IBMJEpson pnnters. Manystyles and sizes. pictures for use with Printmaster and Printshop. ~-'. poo l. Keeps track of whatyou missed.

(51 - AutoMenu - set up your PC for quick access to 1392 - For Gea - whip up forms for business and L 1121 - ARL - Top notch (and fast) logbook. Great
programs on your hard drive. personal use quicklyand easily. .. . for those who make a lot of QSO's (hard drive req'd).
60 -Xtree - top hard dr ive management & access. ~80 - Fractals 1 - discover the colorful, chaotic f>' 1149 - GeoClock - like OX Edge. Shows light/dark
110 _ Newspace _compresses your hard drive data world of fractals. Includes J ulia and Mandelbrot areas of the Earth and moves real time (for H~rc1

'o n the fly', allowing you more space. Transparentto l " sets. (EG Areq'd ) CGAJMC GNATT) - (note' for EGA or YGA
!your programs. orde r 1150 GeoclockEGA)
116 _ Anti Virus Utilities _ a collection of Call or write for our free 1156 - Skvtlobe - the greatest in skyviewing
programs that scan for, detect and removeviruses. software catalog I~ programs. Shows constellations, stars and galaxies as
121-123 PC-Write (3 disks) -the tops in shareware they appear from anywhere on the Earth! Top notch-
word processing! Includes spell check, mail merge 683,684 - C Tutorial (2 disks) - learn how to you have to see it to believe it! (CGA req'd).
and much more (hard dr ive req'd ). program in the popula r comput erlanguage ever. 1201 - STORM - The tops in Hurricane tracking!
141 _ PRO-CR _optical character recognition for 1726 - Personal C Compiler - a great compiler that Map views of the Gulf or Atlantic (needs CGA or
desktop scanners and some hand scanne rs. helps you to make professional programs in C. A better). •

great companion to theCTutoriai. 1249 - World 291 - nice map viewing catem. View
110,111 - Procomm (2 disks) - one of the popular . . . h ld f . d ' , . (
telecommunications programs for phone modems. 1133.-. PC-Tutor - top mteractive tutorial for those t e wor rom any pomt an zoom in, Areq'd)
190-192 _ PC-File 5.0 (3 disks) _ the leader in leanungDOS. . 1311-1311- Online Bible (7 disks) - KJV version
shareware databa se management programs. Create i" 134 - Help DOS - TSR quick reference for pOS. of both Old and NewTestament Online browse and
iYour own database systems quickly and easily. Has :,. Allowsyou to always have command syntaxavailable search facility.
mail merge, re~rting. label making and much more 830 - Psion Chess - a great 2/3-0 chess game - 1320 - PC Board Layout - a nice systemfor design
(hard drive req d). . several levels of play. of print ed circuit boa rds. Has AutoCAD output
1211 - As Easy As - the best Lotus 1-2-3 compatible 1092 - PC-Track - great EGA satellite tracking 1321 - Motorola Database -g~ cross reference
spreadsheet programavailable. Fully functional. program. Tracks real or elapsed time. (EGA req'd). F1 database program for Motorola semiconductors.
218 - PC-Key Draw - combination paintbrush & 1096 - Radio Mods - a nice collection of modifica- 1322 - CoreDBMS - A full database for ferrite and

. CAO system. Co mplex but easy to use. (CGNEGA lions for scanners, IITs, VHF rigs and some HF rigs . toroi~ iron cores. Great for the RF related builder or
req'd) 1091 - SSTV - receive SSTV signals on your PC ~I expenmenter.
219-288 - PC DOGS CAD p O dis k set) - a ~ (req's CGA& game porl) ~1 1 ~nO. - ACI~N C ircuit Analysis - AC linear
powerful and complex computer aided design system - 1101 _ CW Decoders _ a collection of programs circuit analysis on a Pc.

To order. call 1-800-525-7235 (orders only) - US/
Canada include $4 shipping per order, others please
include $8 shipping. Visa/MC/Check/MO accepted

renaissance software & development
kill en plaza - box 640 - killen - al- 35645
(205)757-5928 - (205)757-8388

PANASONIC
·550 MHZ
• PARENTALLOCK
• lAST CHANNEL

RECALL
• TIMER

JERROLD 400
DRX-3-105

$4020+
SINGLE $55

$6920+ $95 EA.

YOU'VE SHOPPED THE RES'T,
NOW BUY FROM THE BEST!!

40 pinZIF2 ft. Cable

Completely stand-aloneor PC driven
Programs E(E)PROMs

• 1 Megabit01DRAM
• U.er upgrad.bfe1032 Megabit
• .3/.6'· l IF. ockel, RS·232,

Parallel In . nd Out
32Kinlernal Flash EEPROM for easy
nrmwareupgrades

• DulckPul.eAlgorithm (27256
In5 .ec, 1 Megabit In 17sec.}
2year warranty
Made in U.S.A.
Technical supportby phone
Completemanual andschematic

• SlngJ~ Socket Programmeralso
. ..II.ble. $550.00
Split andShuffle16& 32bil
100 UserDefinableMacros, 10User
DelinableConfigural ions
Inlelligenl ldentifier
Binary, Inlel Hex. and MotorolaS

NewInlelligenlAveragingAlgorithm.Programs64Ain10sec.,256in1min.,1Meg(27010,011)in2min.45sec.,
2Meg (27C2001)m5 min. Inlernal card withexternal 40Pin ZIF.

MODEL
SB-3
TB-3
DRX-DIC

QUANTITY
1 10+ 20+

$60 $50 $45
$9 5 $75 $6 9

$125 $95 $85

CALL: ZENITH. OAK, MORE

-C.O.D. ...

NEEDHAM'S ELECTRONICS
4539OrangeGroveAve. ' Sacramenlo, CA95641
Mon. - Fri. sam• 5pm PST

Call for more informalio n

(916) 924-8037"
FAX (916) 972-9960

JEROLD EQUIPMENT SALES, INC.
7094 MIRAMAR ROAD, BOX 118 • SAN DIEGO. CA 92121

SALES OFFICE 1-800-676-7966
Technical Assistance or FAX : 619-693-7966
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Alltek (otllputer
COMPUTERS • PRINTERS • COMPONENTS

12 MHz
40 Meg HD

Mono Monitor

$895

SYSTEM SPECIALS
AT 386 AT 386sx AT 286

16 MHz
40 Meg HD

Mono Monitor

$1250

25 MHz
80 Meg HD

VGA Monitor

1 Megabyte RAM
AT Case w/Power Supply
KEYTRONICS 101 Keyboard
1:1 Hard Floppy Controller

EACH SYSTEM INCLUDES
TEAC 1.2 and 1.4 Floppy Drive
Monitor (14" S VGA!12" Mono)
Video Controller (512K RAM on VGA)
2 Seria1l1 Parallel Card

=

MONITORS
MITSUBISHI
14" 1381 Diamond Scan : 5499

POWER II .
14" S VGA 1024x768 .28DP $389
14" VGA 640x480 .28DP 5350

SAMSUNG
12" Amber Mono Monitor 579
14" VGA Monitor 5365

MISCELlANEOUS
1.2 TEAC Floppy $80
1.44 TEAC Floppy 580
360K TEAC Floppy 563
AT I/O 2s/1p/lg 530
2400 Baud Modem 579

Other items available:
Call for pricing information.

Local Area Networks Repairs & Installations Limited
Xl' to AT Upgrades Full One Year Warranty Quantities

MOTIlERBOARDS
386/33 MHZ 64K Cache 5950
386/33 MHZ 64K Cache 5850
386SX!16 MHZ 5390
286/12 MHZ 5135

HARD DRIVES
NEC 3142 44/66MB 24MS· $315
WD 44MB 28MS (IDE) 5290
Quantum 80MB 19M5 (IDE) 5510
Conners 100MB 24MS (IDE) 5550

VIDEO CARDS
Paradise OEM 512K 5140
Genoa 6400 512K 5160
Tseng Lab OEM 512K 5140
Orchid Pro Designer II 512K 5290

L...-__--J'

AC 359 W. EI Camino Real
Mt. View, CA 94040

M-F 10-7:00
Sat. 10-4:00

Call Jim Meredith
or Tim Gillies

1-800-745-8984

RE-SHOPPER 27



GRAY MATTER COMPUTING
XT SYSTEM: 8088-10 with 640K, 360K Floppy, 2 parallel,

2 serial, 1 game port, 101 keyboard, clock!
calendar, monographic card & monitor. $399.00

AT SYSTEM: 286-12, 2MB RAM, 1.2 Floppy, 2 ser, 2 par,
1 game, 101 keyboard, 1:1 hd/fd Controller,
monographic video card & monitor. $699.00

386-25/64K Cache system includes 2MB RAM, 1.2 Floppy,
1:1 hd/fd Controller, 2 ser, 1 par, 1 game port,
101 keyboard, 16 bit VGA Card & monitor. $2085.00

We willhappily configure a system to fityour needs.

WHY US
Customer satisfaction
is our primary goal.
We know that you
need knowledgeable
support as well as
prompt service. Here
at Gray Matter, we
take pride in providing
these and more at a
competitive price.And
we enjoy it.
That's why.

1:1 AT 'MFM HD/FDController
1:1 AT RLL Combo Controller
XT MFM &RLL Controllers
360K & 1.2MB Floppy Drives
720K & 1.44MB Floppy Drives
CMS Jumbo Tape Backup

$75 .00
$99 .00

$51,$59
$60,$75
$65,$75
$275.00

40MB MR535 MFM 28ms RLL cart
72MB Maxtor XT1085 FH 28ms
100MB CP31041DE (AT) with kit
200MB CP32041DE (AT) with kit
XT 4.77/10MHz Motherboard OK
286 VLSI Motherboard 12MHz OK

$325.00
$625.00
$655.00
$995.00
$ 60.00
$110.00

ALUMINUM RACK
AND CHASSIS BOXES

SPECIALIZED DRIVE REPAIR

COMPUTER DISK SERVICE

SJ'"te .•L s" Clal
OUJ p .

rICeS'• • •

• Class 100 clean room
• Servowriting capabili ties (Call for prices)
• Volume discount
• 6 month warranty on all repairs
• 7-10 day turn around time
• 24 hour turn around - ADD 30%
• Ask about our data recovery (Call for quote)

COMPUTERDISK SERVICE
3537 OLD CONEJO ROAD. SUITE#115 PH (805) 499-6355
NEWBURY PARK, CA 913 20 -2157 FAX(805) 499-0346

wmm DEPTlI IIEIGIIT PRICE
4" 3" 2· $ 15.00
6" 3" 2" . 17.00
8" 3" 2" 19.00
4" 5" 3" 17.00
6" 5" 3" 19.00
8" 5· 3· 21.00
4" 7" 4" 19.00
6' 7" 4" 21.00
8" 7· 4" 23.00

CHASSIS BOXES
MODEl#

MC- IA
MC-2A
MC-3A
MC-4A
MC-5A
MC-6A
MC-7A
MC-SA
MC-9A

FEATURES,
DESIGNBD FOR SMALL LOT PRODUCTION
EA SYTO FABRICATE (DRILL OR PUNC// //OLES)
S//IPPBD UNASSBMBLBD (FL AT)
ALL M AIN P A NBI.S AR E FI.AT FOR EASY FABRICATION
FRONT A N D R EAR PANEl,S ARE CLEAR BRUS// ANODIZBD
TOP AND BOTTOM PANELS A R B BL ACK BRUS// ANODIZED
BND PANELS ARB BL'ACK ANODIZED

RACK BOXES ~:~~il 1~~5 " DE;TlI/~.<;:'O.....------------..,:~ ~~o : :; ~ : I~: ~j :~g

ORDER DIRECT FROM THE FACTORY. ~~~~ ~ :~g: ~: ~j:~
ON PREPAID ORDERS SHIPPED UPS 2RUI 0 3 .50" 10" 35. 70

GROUND, SECOND DAY AIR $10.00 ~~~~ ~.~~: ~ : ~~.~
NEXT DAY AIR $20.00 3RUI0 5' 5" 10" .

C.Al.L FO R COM I'I.I:n C.Al 'AI.Oe ANI> I:NGINn 'UNG I>IMENISIONS.

I~I WE Al~O S roo : U IAS ~I S I'UNU II'S ANIl INS1ANl L1'TII'RING. CALI. fO R CATALOG ,

I..::I:Jlj] SESCOM . INC. - 2100 WARD DR. IIENDERSON NV. 890 15 U.S.A.

800 -634-3457 (ORDERS ONlY) - 702-565-3400 (TEClINICAl HELP) - FAX 702-565-4828

CIRCLE 278 'ON FREE INFORMATION CARD
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Amazing Pocket Referencel
480 pages of tables, formulas, & conversions and it fits in your shirt pocket!

(Size 3.2 11 x 5.4 11
X 0.6 11

) 7k~~~6/attttffld

II1II
* Plus shipping and handling and Colorado
residents sales tax. See order form below.

TaP.-'Die-Drill Sizes
Dnll & Cut Lubricants
Fire Extinguishers
Sand Paper & Abrasives
Saw Blades

Water Friction Losses
Water Discharge Tables
Weld Electrode & Solder
Water Pollution & Hardness

• Rope, Cable, & Chain

• Steel & Metals
• Hardware

• Plumbing & Pipe

Bolt Torque Tables • Survey & Mapping
Wood SCrew Specs Percent Grade to Degrees
Sheet Metal SCres Specs Mapping Scales & Areas
Nail Sizes and Weights Stadia/Apparent Dip Tables
Wire Rope Cable Clamps Magnetic Declination

• Math • Tools
Inch-Foot-MM-Drill Number
Math Formulas &Tables
Roman Numerals
Numeric Prefixes
Triangle Formulas
Plane Geometry Formula
Solid Geometry Formula • Water

• Mining & Milling
Sieve Sizes & Met Tables
Stock Pile Volume & Weight
Dumping Angles
Mining Equipment Specs • Weights of Materials

• Money & Currency • Welding
Currency Exchange Rates
Interest & NPVTabies • 3200 Conversion

Factors

US & State Holidays
Signs of the Zodiac
Flowers of the Months
Anniversary Names
Radio Alphabet
Morse & TEN Radio Codes
Paper Sizes (Int/)
Mifitary Rank & Grade
State Information
Climate Data of the US
Time Zones of the US

.Time Zones of the World .
Telephone Area Codes
World Airport Elevations
Lost Credit Card Phone #'s
Airline 1-800 Phone #'s
Temperature Conversion
.Sound Intensities
Body Weight vs Height
Wind Strength Scale
Wind Chill Factors
Firewood Comparisons
Fr~uencySpectrum
Sun & Planet Data

• General Information • Glues, Solvents,
Paints and Finishes

• Geology
Mineral Tables
Crystal Systems
Mohs Hardness Scale
Earthquake SCales
Geologic Time Scale

• Computers and
Printers
Computer ASCII Codes
IBM® PC Error Codes
IBM® Interrupls-IO Map
IBM® Memory Map
80286 Hard Disk Types
Printer Control Codes
Cable Wiring
Modem Commands

• Electrical
Electric Wire Size vs Load
Copper Wire Resistance
Electric Motor Specs
Wire Classes & Insulation
Wire Color Codes
NEMA Motor Frames
Wire & Sheet Guages
Electric HP vs Torque
Resistor Color Codes
Resistor Standard Values
Capacitor Color Codes
Pilot Lamp Specs
Fuse & Battery Specs
RF Coil Winding Data
Wire Size vs Tumsllnch
Wire Size vs Voltage Drop
Ampacity vs Temperature
Decibel Tables
Electric/Electronic Formulas

• Air
Properties of Air

· Density of Moist Air
General Gas Laws
Air Tool CFM vs PSI
Air Hose Friction

• Automotive
Antifreeze Table
Spark plug Torques
Battery Charging
Oil VISCOSity vs Temp
Tire Size vs Load Rate
Tire Manufacturer Codes

• Carpentry and
Construction .
Lumber Sizes & Grades
Hardwood Grades
Wood Characteristics
Plywood & Panel Grades
Floor Joist Span Umits
Insulation R Values
Concrete & Morlar

• Chemistry & Physics
Element Tables
Periodic Table
pH of Acids & Bases
Elementary Particles
Radioisotopes

MasterCard
Signature: _

Total Shipping & Handling per Order
1 book = $2.00 6 books = $6.00 11 books = $8.50
2 books = $4.00 7 books = $6.50 12 books = $9.00
3 books = $4.50 8 books = $7.00 13 books = $9.50
4 books = $5.00 9 books = $7.50 > 14 books =$10.00
5 books = $5.50 10 books = $8.00

mpany: Colorado Residents
add 4.7% sales tax

ne:( )
on the book + ship-
ping total.

CoName: _
Address: _

City/State/Zip:_________ Pho
Payment enclosed (mark one): Check Money Order Visa
Card #: Exp.Date:__

Please send me __ copies of Pocket Ref

1 to 9 books = $9.95 each \ Plus
10 to 24 books = $9.00 each I Shipping =>
25 to 54 books = $8.50 each )

The Book Source, Dept 956, P.O. Box 620820, Littleton, CO 80162
TOLL FREE ORDER LINE I!! • (800) 873-7157

CIRCLE 266 ON FREE INFORMATION CARD
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XGXTAL x WX CHES
25 PIECE ASSORTIEIIT OF 7400. 74lSXX, 400 ASSORTMEIIT IIICLUDES SLIIES,
tIllS, 74SCXX SERIES IC'S IIlCLUDIII6 PillULAR T066LES1ROCKERS,AIlI PUSH
DEVICES 7447, 74LS373. t14013, 74St374,AII BUTTONS.15 PIECE ASS'T- 51
IlUCH IIIRE. 25 PIECE ASSORTIIEHT- 53.95. T R X M POT S

RES X S TOR S ASSORTMEIIT INCLUDES lIIIE
1,000 PIECE RESISTOR ASS'T-IlIIIIIlUIl OF 50 RANGE OF STYLES/VALUES.
DIFFERENT TYPES.IlOSTLY 1/4 ANI 1/2 lIATT. 25 PIECE ASSORTIlENT- .2
SOME 118 AIID AFEll I Alii 2 IIATT.&UAIWITEEI D ' X S C S
TO CONTAIN IX. JI»:. lOOK,AJlD IIANY, IWIY ASSORTNEIIT FROIl 1.~ TO '
lORE POPULAR AND USEFUL VALUES IIICLUIIII6 •33d•!IliUM 15 IIFFEIEIIT
PRECISIOIIS.CDIlPETITIOII IASHIII6 PRICE 16.95 VAlUES. 50 PIECES FOR 51

REGULATORS MYLARS IIITH FRE8UENCY,CAP,
ONE PIECE EACH LM309X.IlC337T,7805.78L08. ASSORTED IIP,IlETALIZEI AlII E FUIlCTIOIIS~

7812,7905.7912.7915.8 PIECE ASStMlTlEllT $2 FOIlllYlAR CAPS. VAlUES lIP COIlPlETE IIITH
R E LAY S -10 PC ASS'T.52.50 TO .33uf. 35 PIECES FOR 52 ROTECTIVE
WE· RE tOO/CINe FOR A FEW S L X DE CARRYlll6 CASE,SPARE
800D CUSTOIIERS.'.'.'.'!!.'!! PO T 'S USE, TEST PROIES,
AIIENTION SCHQOLS; IIICRO-MRT 10 PIECES AS_TEI- $1 BATTERY. EXTERIlAl

sru EXPERnY PACKA6E lAI KITS FOR YOU. LED'S CAP ANI TRANSISTOR
CAIALQGIMAIL-SEIII AN ORDER AND ASSORTIIEIlT OF STAIlIARI AlII PROBES OPTIOUL AlII
IE IIIlL INCLBIE SPECIAL DFFER LIST.IF liON STANDARD STYLES. 50/14 14.95 EACH EXTRA
THERE IS NOTHING III THIS AI FOR YOU, YOU T R X M CAP MODEL ttge
DON'T NEEI US!1I0 CATALOG ClI.LECTlJRS PlEASE. 10 VARIAILES ASSfJlTEI- $2 $68.95

( TEL: 201 6!:54 6008) T£R/'IS- CHECK,MONE
ORDER,VISA/MC. $10 MIN. ORDER. COD REGULAR CUSTOMERS
ONLY. SHIPPING-U.S••3 CANADA $4. NJ RESIDENTS ADD 7

ZCRO-MART
08 CENTRAL

STFIELD NJ 07090

LXNEAR XC'S
1 EACH lIP LII324,lIl339,1II38t1,llEm,1Il723,
741,1IC1310,lIlIBOO.8 PIECE ASS'T- 52.00
TRANSXSTORS
ASSORTllEllT IIICLUDES 2N2222,~,2113904,

2H3906,214401 P~US IlUCH RORE TO-92,TO-5
TO-2l0 STYLE. 25 PIECE ASSORTIlERT- 52

LYTXCS
SSORTNEIT CONTAINS Ilf,4.7If,101f,22uf,

47uf,100uf,22OIf,470If,1000lf.22OOIf AID
ORE. FULL LEADS/VOlTAGES VARY. 25 PCSIS2
TANTALUMS
SWRTIIEIIT OF DIPS,SOlIIS,RAI/AX. VALUES

IIlClUJE l~f,3.31f,4.7.f.101f,15If,22uf,

711f AIlJI 1I0RE. 40 PIECE ASSORTIEIT- 54

SOCKETS
W 'HFILl-ASSORTIlEIlT IlClUlES 2

EACH 8,14,16,18,24 All 40 PIli. 12 PeS/SI
III 1I1At'-ASSORTIlENT IIICLUIES 1 EACH '

8.18,20,22.24,28 Alii 40 PIli. 7 PIECES/S4
DXODES

100 PIECE ASSORTMEIIT IIICLUIES SOlIE EACH
IN40D4,1H414B,IN4735,lN4749 AlII MORE.
SOliE ZENERS HOUSE NUMBERED. 100"2

NUDE! ., NUDE!" NUDE!

CIRCLE 280 ON FREE INFORMATION CARD

Three locations in Texas....Come visit ourretail stores!

Electronic Parts Outlet • 2815 Fondren • Houston, TX. 77063
(713) 784-0140 • FAX: (713) 784-9740

SWITCHING POWER SUPPLY
Only $9.95!

Fully enclosed with switch and D.I.N. power connector.
- 5v at 4.5 amps _ -12v at .3 amps
- 12vat 1.4 amps _ +12v at 1.2 amps

At the scandalously low price of
only $59.95 for both!

~ It's brand .new... it just isn't wearing a plastic front
panel, bezel. key switch or LEDs.
Featuring:
- 230 watt 110/120 power supply (AT style, back switch)!
- Eight (8) lf2-height slots for dr ives (6 front, 2 back)
- Accepts eight (8)-slot mother board (full or baby)
- Extra 12-volt cooling fan
- Speaker for mother board
- Six (6) rail sets included
...With all this, it's worth twice the price!

And more barqaine.).

"NAKED"
WORKSTATION CASE &

POWER SUPPLY

Seiling hundreds of HEATH Co. test andtraining equipment at up to 60% olf their catalog
prices. Use Heath calalog for description. Condition: newto slightly used, many without
manuals. All professlonally wired& tested, or Inkit form Wnoted. Firstcome, nBt served.
Check ormajorcreditcards. So , noCOD or0 enaccounts. Add$4.50Mailing &Handll •

HEATH TESTfQWPMfN[ ' HEATHL£A8NING COURSES
1M521 7 BatIo<yQlorated V.a.M, Wired 29.50 Nolo: ThollIllal kitsO/OOmponenlP'"1s usualy"'Aiied
1115228 V.".n.", Tube Valnolel.Wired 79.50 wi~ ,!,anuals aro not avalatlo"d'l:: roloctlhis

~~ ~i~"1~~~r-:ed :~ ~1sgf" ~~at'A:,,~..~d .. exam. 26.50
PKW105 Deluxo l0:1CanboProboKit 19.50 EE102 AdivoFit,.. eoorso 19.50
SK101 12V~AP""or5<JR>ly 39.50 EE103 I.C. Tlmorseoorso 22.50
1271 FLnClooGonoralor 69.50 EE104 Phaso~LOOIlOeoorso 29.50
1274 2I.4HzSwoop.!'lisoGonoral:>r 135.00 ~m~ ~~cs.eoorc:.so ~:~
12n PUsoGonoralor 147.00 EEl001 P . ~, ·OQ1OSt . ~_.- 2850
2320K H.,rIlold 3.5llilitDMM Kit 49.50 lISSl'!" ",rcut9"sign """,so .
232!JN H.,rIlold3.5llilitDMMWired 59.50 ~~1~ =~r~~Do"sign,2vo1 . =~
2420 Deluxo Un_sal Comlel 255.00 EE1004 Clig~ClraJit Dosig~ 2 vol. 49.45
V17A Rog.H.V.P""",:~ 165.00 EE3140 COOCOl'tsoIEloc:l'orics,2va. 39.50
V60 8-15VBanoryB!",~aIor 129.50 EE3201A Cligita/TochniquooCourso,2va. 44.50
V60K fl.l5VSattoryBlmnalor Kit 89.50 EE4201 FliofOplcs~Courso 39.50
4200A La Trailor,Ymed 225.00 EE6201 Lab ExperimOllts lli~ta1 Toch w.QJido 18.50
4200K La Trailor, Kit 195.00 EE6068 AdY'd Miaoprooossors Courso 2vol 59.50
4225 Dual Trace 25MHz OsQlosoopo 375.00 EE8090 Data Can.&Notwcn. 2va.' . 59.50
4226 Dual Trace 25MHz OsQlosoopo 385.00 EH702 nvcMOS CicWs 29.50

HEATH EDlICAVONAL SYSTEMS Ef!1.CAVOHAL BOOKS
ETl00 Miaocompulor Trailor 395.00 Those books are al.l now &r""....,1 a savin9 ewer
ETB3300 Broad Board ExperimOllt ModtAo 39.50 I'Ubiishorslist~'cos. All hard bound ex"",las noted.
ETB6201 Dig.ExporinOlltCiraJitBrdM~1o 69.50 EasyCourso anmingH·Pl1C&15C 15.00
ETWl000 Analogilllital CklTranor 185.00 m Cook Book, cas'" (soli). Sans 5.95
ETW3100 Elootronic o..il1' ExporimOlll:>r 69.50 ~~y l.,guago Program (so~, Intol 6.95
ETW3200 Digital ao.ignExporimOlltor 69.50 EIodrialy 1·7,YIOaf, Haydon 19.50
E1W3300 Broad Bootd Trainor Woed 59.50 DecisioolAaJ<ing Under l.I100rtainly, Hlil,P-Hal 9.50
ETW3567 Trainer Aocoosay &d<Pad< 79.50 FlIldanentais ollligitaJ Boc~aUcs. p·HaJ 19.50
E1W3600 Analog ErkJcalooal Trailer, W.ed 88.50 Coo.... in~o 10WnoericaEooncmics 12.50
E1W3700 DigitafTochniquos Trainer, W.ed 88.50 . 8~S8~GRAWH!LL 10.50
EWD100 DuaI5.5'lJisl<[)ivo 158.00 ~~=;;;':5~ : 10.50
ZVMl33 Torminallor. ETl00Abovo 245.00 In~0:UniSystom~a: ..5Md.(soft) 9.50

MIscELlANEOUS lli<lita/ BoctraUcs. Tci<h ' 2ndEd ( ~ 6.95
Hp·l5C H·~ Scionbfic CalcUata &Harld Book 49.50 ARoIo<onoo Guido " Pr':fcal B.c~:ics (soft) 3.75
U93 OI<i·Data M",oIno "!inter 95.00 Digital Boctronics ItnJExperinOllIs 5.95

~~ ~:1:~~~~~~ 1::~ . . 80QI{Sgp'E8Bt~
547A Howloll Pa,bd (5JrentTracer 245.00 Expom1~1s ~ EIootronc ,"DOS,~ Ed.
54M HowlollPaclwdllloicCiip 125.00 EIodroriCligital~~~~2nd~tCox(soft)
700 T~ Silont 700Pata6loaataTorminal 89.50 E . Ollis E10ctrcnic CiQJits, Stanley 2nd
5022A Solof4H·PTootorsinCarryCaso 595.00 ~oIEiootroricCiQJits.FIoyd.1l,dEd.
In-Ciouit T05I09. J. BaIHon 14.50 PrincipIos 01EIootroric CiQJits, Floyd,3<d Ed.
1nOJ5lriaI VOIIdation, 19t1Ecilion 16.50 Digital FmdarnOllta!s, RO'fd, 3rdEd.
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MUSICAL NEON DANCING PLASMA FIRE
RHAPSODY INLITE
Highly visibleplasma length varieswith thevolume of
soundsand music.
• Supplement to homestereo
• Amusement for bars & entertainment areas
• Attention gettingfor point of sales
• Availablein fire red . proton blueor phasor green
DPL1 Plans $8.00
DPL1 KKit & Plans $59.50
DPL10 Assembled $79.50

ELECTRO MAGNETIC LAUNCHER
This deviceclearly
demonstrates themagnetic
and mechanical reaction
produced by the"Lorentz'
force. This is thebasis of
present research being done
onrailand coil guns.
weapons. or vehicle
launching. Great research
and controlled sciencefair
project. Propels object to considerabledistanceusing a
discharge of 160joules. Caution required . unitoperates
on 11 5VAC.
EML1K Kit & Plans $69.50
EML10Assembled $99.50

PLASMA FIRE SABER
Produces the spectacular effect that captured the
fantasy of millions of movie fans. Visibleplasma field is
controlled by grip pressure & adjusts saber length.
Active energyfield produces weird & bizarreeffects
Excellent for special effects. Avai lable in photon
blue/neon red/phasor green/starfi repurple
PFS2 Plans $8.00
PFS2K Kit & Plans $49.50
PFS20 Assembled $69.50

- HARD TO FIND PARTS -
VG20 - HighVoltage 20KV Avalanche Diode $3.50
VG4 - HighVoltageSub Mini 4 KV Avalance Diode $79.50
.001f15V- HighVoltage .001 AT 15KV Capacitor $79.50
TUDl - Special Tunnel Diode & Plansfor theFamous

Martini OliveVoiceTransmilter $29.50
10K/25 - HighVoltage 10KV 25MA 60HZ 115AC
Transformer $69.50
CD258- HighVoltage 50KV MiniPulseTransformer $16.50
T08- HighVoltage 8" High Toroidal Terminal $69.50
Fans - MuffinFans 115VAC Excellent Condition $6.50
XlD660-15 WATT l aser Diode withPlans $19.50

VISIBLE RED LASER DIODES~{j ,,,:
670NM Toshiba all new full spec~~
VRD1 3 MWLaser Diode & Plans to Build a Complete
System $74.50

DECOR HILITE NEON
26' displaylength. Available in choice of firered .
phasor green. photonblue. Operates from12VDC or
115VAC. Produces a bizarrestrobingeffect when light
is in motion.
ONE1 Plans $6.00
ONE10 Assembled $49.50

WORLDS SMALLEST TESLA COIL
Produces 50 to 75.000 volts of
lightning-likedischarges capable of
generating "plasmain ajar".
St.Elmo's Fire. Corona or being
justanexcellent conversation
piece. Unit contains power control
and discharge terminal. Excellent
labor science project.
BTC1 Plans $7.00
BTC1K Kit & Plans $49.50
BTC10 Assembled & tested 115VAC
powered unit, requires caution $69.50

TABLETOP TESLA COIL
• Spectacularand Fascinating
• Areal attention getter!
• Energy passes throughwindows!
• Great for science projects. displays.

stores advertising.
• Featuredin Spring '84 Special

Projects by Radio Electronics
Highly spectacular deviceproduces visibleaudiblebolts
of lightning appearing to flash intotheair. Cause
certain materials to burn fromwithin and glow. lights
bulbswithout wires. produces induction fields. St.Elmo
firecorona. Clearly demonstrates high frequ ency. high
voltages yet terminal may betouched by user during
operation withametal object. 115VAC operation only.
8TC3 Plans $10.00
BTC3K Kit & Plans $249.50
BTC30 Assembled $349.50

5mw VISIBLE RED LASER DIODE SYSTEM
All new upto 5mw Highly Visible RedLaserutilizes
some of our uniquecircuit tricks thatallows switchless
operation andnon contactchargingof theinternal
nicadbatteries. Shirt pocketsized system provedsup
to 5mw output and includescollimating lens. Circuitry
is being featured on front cover of Radio Electronics
magazine November 1990. This laser is a real
performer.
VRL2Plans $1 0.00
VRL2K Kit & Plans(3mw diode) $158.50
VRL20 Assembled (3mw diode) $249.50

GIANT SOLAR CELL
Demonstrates free energy fromthesun. Shows howto
make asolar battery capable ofdoingactual useful work.
• Includes Plans to a Solar Battery
SOL1 Giant SolarCells 4" 2 amps $7.50

LASER LISTENER
Hi-techspace age listening devicethatallows you to
hear soundsfroma source requiring noaccess. Data
shows howto use our LLlS1 LaserLite Oetector and
VRL2 Laser LiteGun described onthis sheet.CA.U.I1..Q.N
- this data is for educational science projects only.
Check local and state laws before implementing.
Advanced science project.
LLlS1K Kit & Plans includes LLRINRL2 ... .... ..$199.50

AUTOMATIC TELEPHONE RECORDER DEVICE
Automatically records both sides of a telephone
conversation onto atape recorder.
• Requires no power • Easy to use
• Sub miniature • Extends normal tapetime
TAT3K Kit & Plans $14.50
TAT30 Assembled $24.50

TELEPHONE TRANSMITTER (3 Mil
Automatically transmits bothsides of a telephone
conversation to anFM radio.
• Tunablefrequency • Easy to build & use
• Undetectable on phone • Upto 3 milerange
• Only transmits when phoneis used
VWPM7 Plans $6.00
VWPM7K Kit & Plans $39.50

ELECTRIC MAN/ION RAY GUN
Become an electric man! Construct anoveldevice that
transformsyour body into awalkingpower source.
• Energize lights. objectsand "otherpeople."
• Demonstrate feats of magic and mystery.
• Enhances "apparent" telekineticmotion.
EMA1 KKit & Plans $69.50
1063K Kit & Plans (Gun Configuration) $69.50

SEE INTHE DARK IMAGE ~
CONVERTER TUBES ti!!!1
Full SpecRCA6032A ~
6032A & SystemPlans $89.50

SEE INTHE DARK VIEWING
Deviceuses invisible infrared illumination for seeing in
total darkness. Excellentapplication of night vision.
alongwith observinglasers and other IRsources.
Functional unit. Has many useful applications.
• Excellent sciencefair project
• Featuredfrontcover "Radio Electronics"

August 1985
S05 Plans $1 0.00
S05KKit & Plans $299.50

Miniature FM WIRELESS MIKE (3 Mil
Constructadevice thattransmits~
soundto your FM radio . over '. •....
considerabledistances '··... " ..'..":....~
(upto 3 miles)
• Be aneighborhood disc jockey
• Monitor child ren/invalids .
• Build a security system
FMV1 Plans $6.00
FMV1 KKit & Plans $39.50

Invisible PAIN FIELD GENERATOR
Shirtpocketsized electronic I' ))
device produces timevarient : ::
complex shock waves of .{
intensedirectional accoustic :} .,JJJJ
energycapableof warding off :::"
agressiveanimals. etc.
IP67 Plans $8.00
IP67K Kit & Plans $49.50
IP670 Assembled testesd $74.50

INFORMATION UNLIMITED
DEPT RES10, BOX 716, AMHERST, N.H. 03031
WE ACCEPT MC, VISA, COD, CHK, PLEASE AD $5.00 SHIPPING& HANDLING

ORDERS: MAIL YOUR ORDER, OR
CALL TOLL FREE, 24 HRS: A DAY 1-800-221-1705

. OR FAX 24 HRS A DAY 1-603-672-5406
FREE CATALOG OF MANY MORE ITEMS AVAILABLE ON REQUEST.
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"AT" CMOS SETUP RAM. MC146818 (CDP6818) $2.49 ea. I CMOS TLC555..........$0.69 IAUDIO AMPS: TDA2oo2 (8W)..........$O.99
Thi~ nAvicA RI~o . ,,\n,,1t I RIRrm flln"'i...n" TIMERS TLC556..........M .99 IT0-220 CASE) TDA2030 114Wl........$1.49

ALPHA-NUMERIC LED ARRAY CRYSTALS $1.25 STEPPER MOTOR $3.95 TRIAC: BT139-500 12 AMP

7x5 LED Matrix. For Moving 1.843 4.000 14.318 IBM Surplus. 8 wire. 500 PRY. T0-22O $0.99

Iii 2.000 4.915 20.000..... Message Signs, Etc. By lEE. 4 windings. 7V @ 350 mA TRIAC DRIVERS..... 2.457 5.068 ALL IN MHZ M0C3010 MOC3040..... # 2057 • C/C rows. Your Choice: 1.8 0 (200 staps per rev.)
# 2058 - c/a rows. $2i.5. ea.

3.120 8.000
CALL· FOR DC. res. 20 ohm ea. 25 oz. In. MOC3011 M0C3041 $0.99

3.579 10.000
With Hook-Up (SIZE: 2 X 1.5 in)

3.680 OTHER torque. Works great on 5vdc. W/Data L1NEARS
(8 For $17.95) RARE SURPLUS FINDI NEWI 11.059 FREQUENCIES FOR ROBOTICS OP07 (DIP).............$1.49

12 VDC POWER SIEMENS SMART LED ARRAY I CMOS 8032 CROPROCESSOR . TL062 (house #)...... $0.49

RELAYS 5x7 Red. Built in logic I 8OC32By Matra. 40 pin DIP 12 MHZ. Very low power. $3.95 TL072 (DIP)............$O.59

#1 by OMRON. DPDT #DL0-7135
LM324 (DiP)........... $0.49

10 A. conI. 150 ohm coli Requires only a chip select and an PLASTIC TRANSISTORS: 6 FOR $1 STATIC RAMS LM358 (DiP)........... $0.49

1x1.5x.75 Inch. $2.95 eE ASCII input. Operates on 5 VDC. 2N3904 PN2222 2N4124 2N3415 6116LP-15........$1.95 LM348 (DiP)........... $0.59

1 inch tall. With Data. New Units. 2N3906 PN2907 2N5401 2N3417 6264P-15..........$2.95 MC4741 (DIP).........$O.59

#2 by P&B. SPST-N.O. Displays entire 128 char. set I 2N4401 2N3565 2N5172 2N5089 62256LP-10......$6.95 LM318 (DIP)........... $0.99

30 A. cont. 160 ohm coil $3.95 each or 8 for $24.95 2N4403 2N5086 2N6517 2N3392 2114..................$0.89 LF356 (can)............ $0.89

1.5x1x.75 inch. $1.99 ea 2N4125 2N5551 MPSA06 MPSA56 7198-S45P.......$1.99 5532 (DiP).............. $0.99

CAPS FOR HAMS I 6 V. 4 A.H. BATTERY VOLT. REG.ICs LM350T.....$2.95 LM338K.....$4.95 5534 (DiP).............. $0.99

High Voltage I Very Dangerous. Gell Cell style. Brand New 7805.....$0.49 LM317T.....$0.69 003524.....$1.25 MC3403 (DIP).........$O.49

110 MFD 450V AXIAL.............$1.99 fresh units. 4x3x2 inch. 7812.....$0.49 LM337T.....$0.69 003526.....$1.25 TL084 (DiP)........... $0.99

800 MFD 450V CAN.............. $4.95 Tabs on too. $6.95 ea 7815.....$0.49 78H12 .......$4.95 LAS6350...$1.49 RC4558 (DIP).........$O.49

5100 MFD 350V CAN............ $6.95 CMOS EPROMS 7824.....$0.49 78H05 ......$3.95 LM309K.....$0.99 4136 (DiP).............. $0.69

ALL NEW. NAME BRANDS I 27C32HQ (house #).$1.49 7905.....$0.49 723 ...........$0.49 LM350K.....$3.95 LM339(DIP) .............$O.49

HARD TO FIND. 27C64-2 (Intel)..........$2 .9!; 7912.....$0.49 TL494 .......$1.19 FULL WAVE
75491 (DIP)..............$O.49
75492 (DIP)..............$0.49

CAPS FOR POWER SUPPLIES 27C256 (T1)..............$3.5O 7915.....$0.49 TL495 .......$1.19 BRIDGES ULN2003 (DIP)........$0.69
8200 MFD 5OV....RADIAL.......$O.99 27C512 (TI)..............$4.95 7924.....$0.49 TL497 .......$1.49 1.5A 4OOV.....$O.49 LM39OO(DIP)...........$0.59
12,000 MFD 75V....CAN......... $3.95 TO·3 POWER TRANSISTORS MJ2955....$O.99 XEROX 2A 200V ......$0.49 LM2900(DIP) ...........$0.79
21,500 MFD 40V....CAN......... $2.95 2N4398....$1.49 2N3773....$1.49 2N6547....$2.49 LENS 10A 400V .....$0.99 XR2240 (DIP)...........$O.99
41,000 MFD 35V....CAN......... $3.95 2N3055....$O.89 2N6056....$1.49 2N6254....$1.49 4-element, .':1,,1. tuV'I\/ .$2.95

DIPTTLOSC.
47,000 MFD 25V....CAN......... $2.95 2N3771....$1.95 2N5038....$1.95 2N5881....$O.99 coated. F:5.7 10in. F.L. $5.95 We carrymost common
105,000 MFD 25V....CAN....... $2.95 2N3772....$1.95 2N6308....$2.49 2N5879....$O.99 fixed aperture of 1.75 in. NEW treouencles Call ~? 49 ea

rrANNER ELECTRONICSl214-242-8702 FAX: 214-709-50411:ERMS: Send check, or use, Visa, MC. NO COD. USA,Canada Only. Add $3.85
1301 W.Bellline Rd. #105 carronon Tx 75006 (Store prices vary) min. for UPS. Texas add sales tax. 90 Day limited warranty on all items. $15 min.
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Videophone Chip 48P DIP
and Schematic $59.95
AID, DRAM, D·Reg. $ 35.00
PC Board (BARE) $18.95
50 Res. Cap. Diode $28.75
Cabinet (unc~t) $12.75
Power Pack $ 8.75
KIT PRICE: , $ 164.15

ASSEMBLED ....0......" $ 235.00

Plionvu o/itfeopfione in a Cfiip
STILL FRAME TV PICTURE TELEPHONE

TRANCEIVER KIT
Sends Slo'\N Scan TV pictures over
The phone line In T'\Nelve Seconds

~ and FAX Order (213) 827-1852

PM C Electronics Box 11148
Marina Del Rey. CA 90292

Captures any TV Camera. Camcorder
VCR. NTSC Video output and holds
the display and sends on command

Auto Mode allo'\Ns hands free send
and receive. Displays on any TV

I IC Chip Replaces 150 SSI Dips I
50 Levels

of Grey Scale
Serves as:

TV FAX

a 200 X 242.5
Camera High Res.

. 50,000

Phonvu Pixels

Chenesko Products, Inc.
62 N. Coleman Rd., Centereach, NY 11720

Call: 516-736-7977, Fax: 516-732~4650
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Toner Cartridge Recharge
Kits-Supplies-Service

Everything you need to recharge toner
cart ridges used with Canon based laser
pr inters and personal copiers.
Use with HP: LaserJet, LaserJet Series II, 110, III
Apple: LaserWriter, LaserWriter IINT,IINTX, OMS:
Kiss , PS-800, PS-810, Canon: LB-P8A1,A2,II, Cordata: LP-300X, etc.
With our Kits-Supplies-Senoice you can start your own profitable
recharge business or just recharge your own cartridges.

Model Recharge Kits/Supplies Dealers Please Call
TR·300 Recharge Kit for CX type laser printer engines. $21.95
TR-302 Recharge Kit for SX type laser printer engines. $26.30
TR-304 Recharge Kit for HP lIP (LPB4) laser printer. $21.95
TR-325 Recharge Kit for PC-I0/12/14/20/24/25copier. $25.50
TR·370 Recharge Kit for Sharp Z-50/55nOcopier . $34.95
4080 Replacement Toner Kit for Ricoh 4080 laser. $49.95ca/6
6000 Replacement Toner Kit for Ricoh 6000 laser. $16.25ea/6
8011 200 grms of high quality black toner for Cx. $9.95ea/12
8056 250 grms of high quality black toner for SX. $12.50ca/12
8011-BluelBr 200 grms of Blue/Brown toner for CX & SX.$22.95ca/12
8057 150 grms of high quality black toner for PC $10.95ca112
Felt-CX,SX replacement treated felt for all models. $0.90ca/12
SS-CX,SX seal strips for sealing in toner for reshipping $0.85ea/12
DPP Drum Padding Powder (pixie dust) $12.95
EverDrumTN OPC drum life extender agent. 40+ applications $41.95
C2093 Hoover Toner Vacuum with attachments. $149.95

Instructions Available Free to Customersl
Call 800-221-3516 ask for our catalog.

RE-SHOPPER
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Coun"C:ersurYelillance
Never before has so much
professional information on the art
of detecting and eliminating
electronic snooping devices-and
how to defend aga inst experienced
information thieves-been placed
in one VHS video. If you are a
Fortune 500 CEO, an executive in
any hi-tech industry, or a novice
seeking entry into an honorable,
rewarding field of work in
countersurveillance, you must
view this video presentation again
and again .

Wake np! You may be the vicnrn of
sto len words-precious ideas th at would
have made you very wealthy! Yes, profes
sionals, even rank amateurs , may be lis
tenin g t o yo u r mos t p ri vat e co n
versa t ions.

\flake up! If you are not th e ' victim,
then you are surro unded by cou ntless vic
t ims who need your help if you know how
to discove r telephone taps , locate bugs, or
"sweep" a room clean .

Th ere is a thriving professional service
stee ped in high -tech techn iqu es that you
can becom e a part or. Bu t first, you mu st
know and unde rstand Countersurveilance
Techn ology. Your very first insight int o
th is high ly rewardi ng field is made possi
ble by a video VHS prese ntation that you
cannot view on broadcast television , sat 
ellite, or cable. It presents an informative
program prepared by professionals in th e
field who know th eir ind ustry, it s tech
niqu es, ki nks and loopholes. Men who
can tell you more in 45 minutes in a
straightforward , exclusive talk than was
ever attempted before.

Foiling Information Thieves
Di scover the t arg e t s profess io na l

snoopers seek out! The prey are stock
brokers, arb itrage firms, manufacturers,
hig h- tech compa nies , any competitive
ind ustry, or even small busi nnesses in rhe
same community. The valuable informa
t ion th ey filch may be marketi ng stra t
egi es, customer lists , product formulas,
manu facturing techniques, even adver
t ising plans. Informat ion thi eves eaves
drop on court dec isions , bidd ing
information , financia l data. The list is
u nlimited in the m ind of man-es
pecially if he is a th ier.

You know that the Russians secretly
install ed countless m icrophones in th e
concrete work of the American Em bassy
bu ild ing in Moscow. They conve rted
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what was to be an embassy and private
residence into the mos t sop his t icated re
co rd ing s t ud io the wo rld had ever
kn own . The build in g had to be to rn
dow n in order to remove all the bugs.

Stole n Informat ion
The ope n taps from where the informa

ti on pours out may be from FAX's, com
puter com munications, telephone calls,
and everyday b us ines s mee t ings and
lunchtime encounte rs. Businessmen need
counselli ng on how to eliminate this in
formation drain. Basic telephone use cou
pled with the user 's understanding that
someo ne may be listen ing or recording
vita l data and informat ion greatly redu ces
the opport u nity for othe rs to purloi n
meaningful informat ion .

.---------------------------,
RADIO-ELECTRONICS VIDEO OFFER RES
~OO-B Bi-County Blvd .
Farmingda le, NY 1173 5

Please rush my copy of the Counrersurveillance Techn iques
Video VH S Casse tte for $49.95 plus $4 .0 0 for postage and
handling .

No. of Cassettes ordered _
Amo unt of payme nt $ _

Bill m y 0 VISA 0 MasterCard
Card No . _

Expire Date I _

Signature _
Na me _
Address _

Cit y Sta te Z IP _

Ali payments in U .S.A . funds . Canadians add $4. 00 per
VHS cassette. No foreign orders . N ew York Stare resident s
add applicable sales tax.

---------------------------1

The professional disc ussions seen on
the TV screen in your home reveals how
to detect and d isab le wire taps, midget
radio-frequ ency transm itters, and other
bugs, plus when to use disinformation to
confuse th e unwante d listener, and th e
techniq ue of voice scrambling telephone
communications. In fact , do you know
how to look for a bug , where to look for a
bu g , and what to do when you find it ?

Bugs of a very sma ll size are easy to
bu ild and th ey can be placed qui ckly in a
matter of seconds, in any object or room .
Today you may have used a telephone
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 th e telephone. The sec
ond bug placates the invest igator when
he finds th e real thing! And th e th ird bug
is found only by th e professiona l, who
continued to search just in case th ere were
more bugs .

The professional is not witho ut his
too ls. Special equipment has been de
signed so that the profess ional can sweep
a room so that he can detect voice-acti 
vated (VOX) and remote-acti vated bugs.
Some of this equipment can be operated
by novices, others require a tra ined coun
tersurvei llance professio nal.

The professionals viewed on your tele
visio n screen reveal information on the
latest technological advances like laser
beam snoopers th at are installed hun 
dreds of feet away from th e room th ey
snoop on . The professionals d isclose th at
computers yield information too easily.

This advert isement was not written by
a countersurvei llance professional, but by '
a beginner whose on ly experience came
from view ing the video tape in the pri 
vacy of his hom e. After you review th e
video carefully and understand its con
tent s, you have taken the first im port ant
step in either acquiring professional help
with your survei llance prob lems, or you
may very well consider a career as a coun 
tersurveillance professional .

The D ollars You Save
To ob ta in th e informat ion conta ined in

th e video VHS cassette , you would attend
a professio nal seminar cost ing $3 50-750
and possibly pay hundreds of dollars more
if you had to travel to a distant city to

attend . Now, fo r on ly $4 9 .9 5 (p lus
$4 .00 P&H) you can view Countersur
ueillance Techniques at home and take
refresher views often. To obtai n your
copy, complete rhe coupon below or call
toll free.



SIGN UP WITH YOUR COMPUTER AND MODEM
• Dial 1-800-365-4636

• At Usemame: type JOINDELPHI

• At Password: type ELECTRONICS

So don't. For only $6 per hour, you can Of course, you may eventually fill up

download to your hard disk from DELPHI's your hard disk. Then you can enjoy exploring
library of over 10 ,000 ,---------------------, DELPHI's other services such

programs. That's right, just as electronic mail,

$6 per hour in clu din g conference, multi-player

evening and weekend local games, news, encyclopedia,

phone number access at . stock quotes, and travel.

modem speeds up to 2400 bps.

Join DELPHI now for $9.95 and your first

hour is free . There's no risk- if you're not

completely satisfied, we'll refund the $9.95.

Save even more by choosing the 20/20

Advantage Plan. At 20 hours for $20, it's the

best deal in downloading.

DELPHI
POPULATING HARD DRIVES SINCE 1982

General Videotex Corporation • Three Blackstone Street • Cambridge MA 02139
800-544-4005 • 617-491 -3393
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$19.95

$1.50

$8.95

10 PCS/$6

$9.95

COMPUTER POWER CABLES BY BELDEN $2
10 AMp, 18/3, 6"

TOSHIBA T3100 EXPANSION INTERFACE PA7313E $99.00
EXPANSION BOX PA7310U $299.00
Interfaces Toshiba laptops to IBM BUS to use IBM add-on boards.

LCD DISPLAY (MODEL LM585) BY HITACHI $199
640 x 200 Graphic and Alphanumeric

LCD DISPLAY (MODEL EA-Y40025AT) BY EPSON $35
40 characters X 2 lines
POWER SUPPLY 9.95
For computer related equipment, Input 120V AC, 60Hz, 30W;
Output =5V DC, 10ooMA, +/- 12V DC, 200MA

CCD DOCUMENT SCANNER $39.95
Uses a 4096-element line imaging chip. Can use for robotics,
astronomy, machine vision, high resolution slow scan TV, etc. Sup
plied with documentation.

STEPPER MOTOR $29.95
By Oriental Motor, Model #PH566-A-Q5, high precision, 500 steps per
revolution, 0.720 per step.

HITACHI LCD DOT MATRIX LM215B $29.00
Graphic and Alphanumeric, 480 Dot(W) x 128Dot(H) High qualitydevice
easilyinterfaced with microprocessor. Bit mapgraphics andtext. Otherap
plications possible. Driving voltages available at microprocessor port,
CMOSmL compatible signal level, built-inRAMfor display datastorage
built-inCMOS LCDdriverandcontroller, supports full ASCII and extencfed
character set, character size 5x7 or 7x9, dimensions 10.6" L x 4.3" W x
4/100" D

HITACHI DIGITIZING TABLET HICOMSCAN HDG-111
Input device through which graphic data is input to a computer.

11 " x 10" Dimension $199.00
4-Button CURSOR for Digitizing Tablet $29.95
Manual $5.00

EDGE CARD CONNECTORS
22/44 Connector, .156 spacing 10pcs/$7.50
25/50 Connector, for Apple 10pcs/$10.00

COAX CONNECTOR Part #CP-N1 $1.50

MONITOR BOARD WITH POWER SUPPLY/HI VOLTAGE $7.95
Video, brightness, focus, vertical, and horizontal with flyback
transformer and high voltage parts, Model 99-0493-001 rev D
Replacement CABLES for IBM-like keyboards $2.99

APPLE MANUAL (LaserWriter and Laserwriter Plus) $5.00

WATERTIGHT ALARM BELL . $19.95
By Henschel Corp., Type IC/BID3, size 3", 24V DC

5 LB. SOLDER $25.00
Wire, Rosin Core, Tin/Lead 60/40, Flux 2.2%, Dia..036 (20Ga)

HARD DRIVE CONTROLLERS:
Western Digital ST-506 (10-200 Mb)
XT-WD1002A-WX1 $29 AT-WD1003WAH $39

HP NUMERIC DISPLAY 5082·7300 $4.95

DATA LINK CONNECTOR $7.75
(AMP Part #501107-2) Fiber optic field mountable connector used
with 125 NM fiber clad OD. This connector mates with AT&T 40 MB/s
and 1 MB/s data link products . AT&T F. Eq. Ref. No. 1OO5B.
AMP OPTIMATE FIBER OPTIC CABLE ASSEMBLY $49
with Biconic Connectors (AMP Part #501450-2) 5 meters long.

SYMBOL LASERSCAN 2000 .
VISIBLE LASER DIODE SCANNER $899
Hand-held point-of-sale bar code scanner manufactured by Symbol
Technologies, Inc.

ORIGINAL IBM MODEL 1130700
COMPUTER PC POWER SUPPLY $19.95
63W 115VAC.

ORIGINAL IBM MODEL 154001438
COMPUTER PC-XT POWER SUPPLY $29.95
130W 115VAC.

COMBO PWS by AST RESEARCH INC. $29.95
Memory Expansion & I/O Board for IBM PC, XT & Compatibles, real
time Clock-Calendarwith battery backup.\- R8-232C Serial port, parallel
printer port, SuperPak™, SuperSpool "I , clock software, and the
RAMCLEAR memory initialization utility program (available with 64,
128,192, or 256 kilobytes of RAM memory $9.00 per 64K increments.

SIX PACK PWS $39.95
Same as Combo Plus but expands to 384 KB of memory

SONY BATTERY PACK NP-11 $39.95
(9.6\1,1 OOOMA) for laptop computers and camcorders, nickel-cadmium
battery
ASYNC CWSTER ADAPTER by AST RESEARCH INC. $199.00
Multichannel Board providing four individually addressable RS-232
Serial Ports on IBM PC/XT/AT and compatibles (uses AST
FourPortlXNTM Enhanced Xenix' Communications Version #2.0)
(ASYNC CLUSTER ADAPTER Cable additional $15.00).

1/4" STREAMING TAPE CONTROLLER by ADAPTEC, $33.95
SCSI to QIC-36, Model ACB-3530A (Manual $5.00)

FLOPPY DISK CONTROLLER BOARD $19.95
Dual 360K or 720K switch selectable

BEZEL $2.00
For full height hard drive, black with rectangular LED lower lefthand cor
ner, double-sided tape for mounting, 3-3'8"x5-7/8"

LASER PLATFORM ARRAY $499.00
10 MW HeNe Laser, power supply, 2 beam splitters,S front surface
mirrors, AO modulator, AO driver, polygon scanner, photo detectors,
3 special lenses, polarizer, over $5,000 worth of optical components
plus documentation. Sold many of these to Fortune SOO companies,
universities, and research labs. Applications include research, design
and engineering. An experimenter's dream.
NEW! NEC 10 Mil HeNe LASER Plus Power Supply $200.00

LASER POWER SUPPLY $39.95
Semi-kit. Units removed from laser video disk players, comprised of
power cable, transformer and circuit board. Will power 1 to 10 MW
HeNe laser. Excellent bargain.

SHARP LASER DIODE
LT022MC, 5mW at 780nm, single transverse mode.

MIRRORS, PRECISION FRONT SURFACE
For use with lasers.

13-7/8"x1-3/16" $7.00 19-1/2"x1-5/8" $10.00

GREEN FWORESCENT TUBE for scanners $2.00
STAGE/STUDIO QUARTZLlNE LAMP
FEL(Q1OO0/4CL) 1000W, 120V 32000 $9.95
INTEL 27128A·20 EPROM (New) $4.00
INTEL 2732A·3 EPROM (New) $2.00

INTEL P·8031 . $3.00

TRIAC: Hitachi FSM16F4 400 volts 16 AMPS $2.50

DIODES 6A 200V Motorola Part No. MR752 30 for $10.00

RF CONNECTOR APPLIED ENGINEERING PRODUCTS $2.50
Model 2005-1551-003

GOLD WIRE WRAP SOCKETS
14 pin-10 pcsl$5 16 pin-10 pcsl$6

SOLID STATE RELAY, CRYDON 01240
input 3-32 VDC, output 120 VAC 40A

BIPOLAR LEOS .

MOTOR, AIRPAX
120VAC 60Hz 2-12:1 gear train, toothed pinion

COMPUMOTOR:MOTOR· CRYSTAL
DRIVE SYSTEMS OSCILLATORS
Model M57-83 $ 773 8 MHz, 13.333 MHz,

Model M57-102 $ 942 1~:g~ ~~~: l~.~~J'J~zMHz
Model M106-178 $1695 50 MHz, 51.04 MHz, 75.6 MHz

VGA RT. ANGLE PC BOARD MOUNT CONNECTOR
Hi Density DB 15 10 pcsl$10.00
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Gott 80Clronicscarries thousands of parts, i.e., lasers, optics,electro
mechanical, electro-optic, powersupplies,computer related materials
and general eIeclronicsuppliies far too numerous to list Inorder to better
serveyou,watch for our highlyinnovative bulletinboardcatalogordering
system.

Coming soon...contestswith prizesand giveaways.

Have excess inventoriesto sell? Call us or FAX us your lists.
Need special parts? Let us know.

Argon-Ion laser (Air Cooled) $2995
These lasers emit visible blue and green lines. Power output is
110rnW. They are re-built with brand new tubes andpower supplies.
Manufactured by a major laser company, they are excellent for laser
shows and holography. These lasers are guaranteed forone year.

NINTENDO GAME CONNECTOR $9.95
The black connector inside game unit that game cartridge fits into.
Often needs replacing when cartridge makes intermittent contact.
Almost impossible to get.
POWER SUPPLY $9.95
Biker Corp. LBA 5-6, Input 1151230VAC, 47-440Hz, Output 5V DC
atG.o AMPS.
HALOGEN LAMP $2.85
Toshiba JH115V930WK1A, 17" long, 120V.
HP 10-ELEMENT BAR GRAPH ARRAY $2.00
HDSP-4820 (red)
HITACHI DIGITIZER $99.00
Comscan HDG-111 , grid board/motherboard, no plasticcase, you build
the case. Standard serial interface (15" X 15-112"), works on a PC.
ICSOCKETS $1 .00
40 pin, Robinson -Nugent , tube of 10
MICRO·CONTROLLER- 8048 $1.50
ROM is already programmed--you find a use, we've got 40K of these!
HITACHI DIGITIZER $199.00
HDG-1515BN-C, grid board/mother board, no plastic case, you build
the case. Standard serial interface. Runs all versions of autocad.
Cannot be used with mouse emulation.

lASERS
laser Platform Array Kit Price $499
Can be used for research, design, and engineering in the medical,
industrial, and educational sectors. An experimenter's dream in the
fields of holography, interferometry, graphic arts, light shows, and
projection. The Laser Deck Consists of:

D A 10 milliwatt (maximum output)Helium-Neon laser tube
(NEC Part HGLG 5261) which emits a red beam. The tube is
hard seal and 15.5" long by 1.75" indiameter. It is mounted
bytwo transverse mounting fixtures.

D The laser power supply (NEG Part HGLS5281A) powers the
laser tube and has an input voltage of 115 to 120 VAC.
Output sustaining voltage is 2800 to 3300VDC.

D This unit sits on an 18.5Ibprecision cast aluminum plate.
D The acoustic-optic modulator (NEG Part #OD8813A) is a 140

Mhz broad band amplifier andwill take TIL andvideo
signals. The A-O driver is on the deck also and requires 24
volts to operate.

D The polygon motor unit (Mfr: Japan Electronics) is a
ten-sided first surface mirror mounted on an electric motor
that spins atapprox. 26,000 rpm. The driver for the polygon
unit is on the deck andrequires 24 volts to operate.

D Inaddition to the main itemsabove, there are (5) special
surface mirrors, (2)beam splitters and (3) special lenses
all attached byoptical mounts which guide the laser beam
to varioussensors and places to give the desired result, a
reproduced copy of information.

D We have available an excellent 24volt LAMBDN'" power
supply at49.95 that will power both the Acoustic-optic
modulator and driver and polygon motor unit and driver.

laser Beam Modulator $398 MC14016 tube of 25 $5.00
(Acoustic-Optic Modulator and Driver) Tri-state switch, CMOS

POWER
CABLE

15'7"Long, 115V 20A
14/3 grounded 3-wire. Male
plug one end, other end 3
wires. Black. Can beusedon
power tools,air cond itioning,
electrica l appliances, and
wherever. Thesearerealbeau
ties, difficult tofind.Wehave
over 4,000.

1-9 $5.00
10-49 : $4.50
50-99 $4.00
1K $3.00.

COD , Cashier's Check
or Money Order

Technical Support (213)316-0916
FAX: (2131.,.,31"-"6-.....,9.....1~8""-9 _

24-HOUR ORDER LN: 8OD-544-II2U
$15.00minimumorder. CA tesoents add6.75%

GOTT ELECTRONICS

ORDERS:

2227 DuFour Avenue, Redondo Beach, CA 90278

COMPUTER
SWITCHING

POWER SUPPLY
63W 115VAC

IBM-PC
Model 1130700

(+5V, +12V, -5V, 12V)
Brand NewSupplies.Good for
the workbench. Can be used
for external drive. Full ofgood
parts, 12VDC fan, caps, tran
sistors, etc. We have over
1,000 of these units.Priced to
move.
1 $19.95
2-9 $16.95
10-25 $14.95

The REAL THING
HARD TO AND

Thecomplete IBMDOS3.3 manual
inSpanish. Excellent for the bilin
gual schools and trade schools.We
had ahard time findingthese, so
let'sjust blowthen out toyou.

1-9 $17.95
10-49 $15.00
50-99 $12.95
1OO-up $11 .95
EL DDSdeIBM es la basepara
milesdeprogramas deaplicacion.
Muchas faci lidades enel manejo
dedatos estan asu disposicion.Y
usted puede desarro llar nuevas
aplicaciones enunaampliagama
delenguajesde programacionso
portados.

CABLE NAILS
by the box

WOW!
Black or White

Each box, 100nails.
#814W-AB13mmfor dual
RG-59cable.Manufactured
byABERDEEN .Usedtotack
when running cable. They
have a hardened nail and
toughplastic construction.

1 $2.00
2-9 $1 .50
10-25 $1.25

COMPUTER
POWER
SUPPLY

130W 115 VAC
IBM-Xl

Model 1501438

(+5V, +12V, -5V,
12V)

These are brand new
supplies. They make an
exce llent workbench
power supplyfor experi 
menting. They can also
be used in XT comput
ers and other electronic
equipment.

Priced to move

1 $29.95
2-9 $25.00
10-25 $20.00

CIRCLE 250 ON FREE INFORMATION CARD
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GET THE 'LATESTADVANCES IN ELECTRONICS
WITH A SUBSCRIPTION TO

.Raclln

Radio-Electronics gives you exciting
articles like: .

o ISDN : The Telephone Network of Tomorrow
o The Facts on FAX
o A Digital Phone Lock
o How To Design Switching Circuits

o EIA-232 A real standard for seria l interfac ing?
o Build a synergy card for your PCo '386 Power at a '286 price
o Build a biofeedback monitor
o More on Multiplexing

-

ENJOY THEWORLD OF ELECTRONICS EACH MONTH!

Now you can subscribe to the best elec
tronics magazine. The only one that brings
you articles on-electronics projects, tech
nology, circuit design, communications, new
products and much more.
Radio-Electronics looks to the future and
shows you what new video, audio and com
puter products are on the horizon . What's
more you'll find helpful, monthly depart
ments such as Video News, Equipment
Reports, Hardware Hacker, Audio Update,
Drawing Board, Communications Corner. All
designed to give you instruction, tips, and fun.

FOR FASTERSERVICE CALL TODAY
1-800-999-7139

ON' DELAY SUBSCRIBE TODAYI
Just fill out the order card in this maga zine and mail it in today.
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~es!~~~~?N'J.~ fff
TEL: 201·851·8600 FAX: 201·686·4656

Our Polley:

:~;=~~:';'~i ~·':~'sh=~~m.s Gtound
• Plea.. Add $3.00 Shipping On All Old...
• N.J. Re:!!d.nt. PI.... Add 7% SaJeeTax' NoC.O.O: .
• Prices "h IIPrevious Prices

JAPANESE Ie'S BA3406L
AN214 2.50 BA3416BL
AN217 1.80 BA3708F
AN236 2.65 BA3812L
AN239 6.50 BA3828F
AN240P 1.40 BA4210
AN245 4.25 BA4232AL
AN262 1.75 BA4234L
AN277 2.45 BM-402
AN302 3.50 BA4403
AN305 3.50 BA4558
AN318 3.75 BA5101
AN335F 1.85 BA5102
AN360 1.00 BA5115
AN362 1.85 BA6104
AN366 2.00 BA6144
AN608P 1.65 BA6146
AN3313 3.50 BA6209
AN3821K 6.25 BA6238A
AN5015K 1.50 BA6993
AN5020 1.75 CAl391E
AN5111 3.75 CAl394E
AN5151 3.75 CA3070E
AN5265 3.50 CA3072E
AN5310 4.75 CA3088E
AN5312 2.75 CA3126E
AN5512 1.50 CA3126Q
AN5515 ' 1.65 CA3151E
AN5700 1.75 CA3166E
AN5720 1.50 CA3177E
AN5730 1.90 CA3195E
AN5750 1.50 CA3202E
AN5760 1.60 CA3217E
AN6291 3.50 CA3218E
AN6306 3.95 CA3224E
AN6307 3.95 CA3234E
AN6326 2.95 CA3236E
AN6327 2.10 CA3237E
AN6328 3.25 CA3238E
AN6337 2.85 CA7607E
AN6341 2.95 CA7611E
AN6342 2.10 CD4013B
AN6343 2.90 CD4069B
AN6346 3.85 C022402E
AN6350 6.25 CX770
AN6359 3.90 CXA1019
AN6360 3.95 CXOl135
AI':l6361 3.95 CXK5816M
AN6362 4.50 HA1137W
AN6366NK 5.25 HA1156
AN6387 5.10 HAl197
AN6650 3.10 HAll99
AN7025 1.60 HA1203
AN7110 1.50 HA1306W
AN7111 1.50 HA1338
AN7115 1.50 HA1406
AN7142 1.75 HAl1211
AN7143 2.75 HA11226
AN7205 1.50 HA11227
AN7213 .85 HAl1423
AN7222 1.50 HAl1747
AN7224 1.75 HA12003
AN7310 1.10 HA12413
AN7320 1.25 HCF4011B
AN7410 1.50 IR2EOl
AN7420 1.30 IR2E02
AY-385-00 2.45 IR2E05
AY-385-01 2.45 IR2E19
BA235 1.60 IR2403
BA301 1.50 IR2406G
BA328 1.00 IR2410
BA521 1.25 KA2101
BA526 1.50 KA2102A
BA532 1.25 KA2130A
BA612 .90 KA2206
BA618 1.75 KA2261
BA718 .65 KA2263
BA728 1.25 KA2281
BA1102F 2.45 KA2912
BA1320 1.45 KB4409
BA3306 1.50 KB6404A
BA3308 1.25 KIA7137

1.75 KIA7217P
1.75 KIA7222
1.40 L..563O
1.25 LAl111
2.45 LA1140
1.75 LAll80
1.95 LAll85
1.95 LA1201
1.00 LA1210
1.25 LA1222
.90 LA1231

1.85 LA1245
1.85 LAl260
2.75 LAl265
2.95 LAl365
1.75 LA3115
1.70 LA3155
1.50 LA3160
2.50 LA3161
1.60 LA3220
1.45 LA3301
1.45 LA3310
1.75 LA3350
1.75 LA3360
1.50 LA4031
1.70 LA4182
1.60 LA4261
3.10 LA4420
4.50 LA4422
1.95 LA4430
1.95 LA4440
2.30 LA4500
3.45 LA5512
1.75 LA5521D
2.45 LA6358
5.95 LA6358S
5.95 LA7032
1.75 LA7507
1.75 LA7520
1.65 LA7530
1.65 LA7655
.15 LA7800
.15 LA7830

8.95 LA7910
3.75 LB1252
4.90 LB1403
3.85 LB1405
4.90 LB1409
1.50 LB1416
1.40 LBl450
1.80 LC7131
2.95 LC7267
1.65 LF347N
2.65 U2006
5.90 LM317T
1.75 LM337MT
2.75 LM340T-5
3.50 LM340T-6
1.85 LM340T-8
2.25 LM340T-12
7.50 LM340T-18
1.25 LM350T
2.25 LM379S
.15 LM380N

1.50 LM384N
1.50 LM1011 N
1.50 LM1818N
1.50 LM1822N
1.80 LM1823N
1.80 LMl868N
1.50 LM1877N-9
.55 LMl880J

1.90 LM1895N
1.45 LM2877P
1.75 LM2901N
1.45 LM8361
1.85 LM8560
1.20 LUl1627B
2.50 M5152L
1.50 M5218L
1.60 M5223L
1.10 M5238L

1.50 M5278L56 .60 STK5372
1.75 M51102L 2.50 STK5471
1.55 M51172P 1.50 STK5476
1.25 M51307BSP 8.25 STR380
1.50 M51512L 1.50 STR381A
1.GS M51533L 1.50 STR451
1.50 M51544AL 2.75 STR2013
.95 M51903L 1.80 STR3115

1.65 M54514AP 1.90 STR3125
1.65 M54516P 1.80 STR3135
1.55 M58473P 1.50 STR30123
1.75 M58626P 2.65 STR30130
1.60 M58846 2.35 T74LSl64
1.95 MAB8461P 4.10 TA2003
.65 MB3702 1.65 TA7054P

1.35 MB3712 1.40 TA7060P
1.25 MB3713 1.75 TA7061AP
.80 MB8726 2.45 TA7092P
.85 MB88303 7.75 TA7115P
.90 MC78HC04 .35 TA7117P

1.45 MC78M05CT .20 TA7142P
.85 MC78M06CT .20 TA7154P

1.75 MC78M12CT .20 TA7157P
1.75 MC78M18CT .20 TA7204P
2.50 MCl309P 1.25 TA7205AP
2.75 MC1310P 1.25 TA7217P
1.90 MCl351P 2.95 TA7226P
1.65 MCl357P 1.45 TA7230P
1.65 MC1394P 1.40 TA7267P
1.65 MC3001 1.10 TA7310P
1.95 MC3357P 1.75 TA7312P
2.95 MC7809CT .50 TA7313AP
1.25 MC7813CT .30 TA7317P
1.25 MC7902CT .30 TA7325P
1.10 MC7905CT .30 TA7330P
1.10 MC7905.2CT .30 TA7331P
5.20 MC7908CT .30 TA7335P
1.50 MC7912CT .30 TA7341P
2.75 MC14011B .15 TA7342F
2.75 MC14023B .45 TA7342P
5.25 MC14024B .40 TA7343P
2.25 MC14025B .40 TA7353P
2.05 MCl4049B .15 TA7358P
1.10 MC14069B .15 TA7373F
2.40 MC14073B .65 TA7378P
1.10 MCM2114 1.50 TA7504S
1.35 MM5368 3.00 TA7611P
2.10 MM5387AA 2.00 TA7613P
1.75 MM5456N 1.60 TA7614P
.90 MM7317BN 1.50 TA7628P

1.25 MN1280R 2.45 TA7630P
2.95 MN4052B .20 TA7640P
1.55 MN4081B .20 TA7644P
1.50 MN6163 3.95 TA7658P
.75 MN6168 3.75 TA7668P
.60 MNl5823 3.75 TA7670P
.30 MP47C425 2.65 TA7678P
.30 MPl908 3.40 TA7680P
.30 MPC574J 1.55 TA7687P
.30 MSL2906 1.60 TA7705F
.30 MSL9372 3.75 TA7709F

1.75 NIS7264B 3.95 TA7719P
3.95 NJM2063A 1.50 TA7757F
1.25 NJM2068S 1.50 TA7766AF
1.55 NJM4558S .75 TA7777N
1.75 NJM78L08 .25 TA7784P
2.50 OECOOO1B 5.80 TA7792F
5.95 OECloo2 5.80 TA8102P
5.95 OEC2003 5.80 TA8105N
2.40 OEC3006 6.10 TA8110P
2.65 OEC5003 5.50 TA8115F
2.95 SAAl124 1.90 TBA820M
2.75 SAB3036 3.75 TC4052BP
1.80 SAB3037 2.95 TC4053BP
1.75 SAF1039P 1.90 TC5080P
3.10 SC84480P 4.50 TC5081P
3.10 SG3524N 1.75 TC5082P
3.00 SN29764 .75 TC9145P
1.35 SN76115N 1.10 TC9176P
1.25 SN76600P 1.10 TCA830
.75 STK011 4.45 TCA830SM

1.65 STK460 7.90 TCA4500

5.35 TCP4621 2.75 UPCl182H .95 NAP SEMrS
5.10 TD6710AN 3.20 UPC1186H 1.45 15-35059 1.25
5.10 TD62105P 1.80 UPC1187V 1.85 15-37701 2.95
4.75 TD62504P 2.85 UPCll88H 1.45 15-37702 1.85
4.75 T062506P 2.55 UPC1191V .95 15-37704 1.75
6.25 T0625535 2.85 UPCl197C 2.45 15-39207 4.95
3.50 T0625555 2.20 UPCl228H 1.10 15-39208 2.25
4.75 TDA1057 1.55 UPC1252H 1.95 15-39209 2.50
4.75 TDAl170 2.40 UPC1253H 1.95 15-41627 2.20
4.75 TOAll90Z 2.10 UPCl263C 1.25 15-41764 4.10
4.75 TOAl220A 2.45 UPC1350C 1.35 15-43098 4.40
4.75 TDA1220B 2.45 UPCl352C 2.40 15-43703 1.35
1.25 TOA1578A .95 UPC1363C 2.65 15-45300 1.30
1.25 TDA2002V .65 UPC1371C 2.90 610471-1 .55
.65 TDA2003V 1.25 UPC1373H 2.00 610551-1 .95

1.60 TDA2030H 1.55 UPC1378H 1.40 612042-2 2.75
1.10 TDA2540 1.80 UPC1379C 1.60 612044-1 1.50
2.40 TDA2577A 2.65 UPC1470 1.10 612069-1 2.35
1.50 TOA282OM 1.50 UPC1474H 4.50 61207()''1 1.80
2.70 TDA2822M 1.55 UPC1513 1.35 612072-1 1.75
2.45 T0A3190 2.00 UPC1514 1.60 612076-4 2.85
.95 T0A3564N 6.10 UP0261 2.95 612076-7 2.85

1.80 T0A3570 4.20 UP0262 2.95 612094 2.15
2.25 TDA3653 3.85 UP0547LC 1.50 612120-1 3.80
1.65 TDA3654 2.65 UP0865C 1.75 612298-1 3.90
1.50 TDA4433 3.75 UPD946 5.50 612305-1 1.30
2.10 TDA4505A 8.75 UP01200 6.95 612331 -2 5.50
1.75 TOA7211 2.50 UP01203C 2.00 612337-3 4.70
2.25 TDB2033 1.50 UP01709 5.50 612338-3 5.10
1.10 TL081CB 1.50 UP01913 2.75 612347-2 1.95
1.95 TL431CP .95 UP01937C 2.10 612405-1 2.25
2.05 TL783C 1.35 UPOl986C 1.65 ZENITH ic's
1.50 TMC1073 3.40 UPOl987C 1.65 221-43 2.35
1.50 TMS1071 4.40 UP06104C 2.10 221-45-01 2.60
2.55 TMS1751 2.45 UP06111 6.45 221-46 1.75
1.60 TMSl944N . 2.90 UP07538C 4.95 221-69 1.95
.90 TMS3450 2.90 UP08039H 2.85 221-77 3.20

1.85 TMS3451 2.45 UP075106 5.45 221-78 2.85
1.25 TMS3452 2.45 X0137CEZZ 3.95 221-79-01 1.75
1.25 TMS3459 2.45 TRANSISTORS 221-87-01 2.15
1.85 TRC20730 1.50 2SA564 .25 221-92 .95
1.40 TX7809CT .25 2SA1015 .25 221-97 1.75
1.25 U416B 3.10 2SC454 .20 221-97-01 1.75
1.55 U417B 2.30 25C708 .85 221-97-02 1.75
1.50 U420B 2.75 2SC710 .20 221-102-01 2.65
1.15 ULN2110 1.452SC711 .20 221-103 1.95
1.65 ULN2212 2.45 2SC828 .20 221-104 1.95
2.30 ULN2228 1.50 2SC829 .20 221-105 2.10
2.55 ULN2229 1.85 2SC945 .15 221-106 2.20
1.75 ULN2261 2.10 2SC1055 1.65 221-111-01 .75
1.75 ULN2269 1.90 2SC1306 1.55 221-140 3.75
1.50 ULN2280 1.50 2SC1387 1.40 221-157-02 1.65
5.75 ULN3810A 1.65 28C1816 1.60 221-158-03 1.65
1.75 ULN3859 1.45 28C1829 1.45 221-160-01 2.15
1.50 UPA53C 1.80 2SC194O .50 221-164 2.75
5.75 UPA80C 1.50 2SC1941 .65 221-171 .75
4.10 UPB553AC 1.45 28C1964 1.75 221-175 5.95
4.75 UPC16C 1.50 2SC1973 1.50 221-178 1.60
2.60 UPC27C 2.25 2SC1975 1.95 221-179 5.95
1.60 UPC358C 1.25 28C2166 1.75 221-190 5.95
1.50 UPC393C 1.60 28C223O .50 221-192 1.25
1.50 UPC554C 1.90 2SC2271 .50 221-193 2.10
.95 UPC555H 1.50 28C3038 1.25 221-213 .90

2.40 UPC556H 1.50 2SC3298A 1.10 221-250 1.75
8.75 UPC571H 1.50 28077 .75 221-261 4.25
1.25 UPC574 .65 28091 2.05 221-267 9.95
1.85 UPC575C 1.75 280200 1.60 221-285-02 5.50
1.75 UPC577H 1.60 250870 1.85 221-285-03 5.50
1.75 UPC585 4.45 280951 1.65 221-303 3.30
1.75 UPC587C 1.40 2801159 .75 221-304 1.90
1.45 UPC592H 5.10 2801175 1.85 221-347 2.80
.95 UPC1018C 2.75 2S01227 1.10 221-418 6.95
.25 UPC1026C 1.25 2801265 .85 221-419 1.80
.25 UPCll54H 2.40 2801266 .90 221-493 4.75

1.90 UPCll58H 1.452S01397 1.65 221-516 6.75
1.50 UPCl171C 2.40 2801398 1.75 221-528 2.60
1.50 UPCl181H 2.30 2S01428 1.50 221-545 2.75
2.20
2.75
1.50
1.50
1.75
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The Amateur Sclentists 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.

Welcome to.

SCIENCE PROBE! - the only
magazine devoted entirely to Amateur
Scientists! If you are fascinated by sci
ence in all its many forms . .. if you
can't stay away from a microscope,
telescope, calipers, or test tube - we
invite you to share the wonders in every
issue of SCIENCE PROBE! You will
join a community of Amateur and Stu
dent Scientists who enthusiastically
seek scientific knowledge or follow sci
entific pursuits for their own sakes and
not merely as a profession.

Obtain your personal premier edition of
SCIENCE PROBE! by visiting a quality
Newsstand , Convenience Store, or Su
permarket this Fall or by reservinq your
personal copy through the mai l by
complet ing the coupon below.

From the 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 , inventors,
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!

Articles to appear in early issues of SCIENCE PROBE! are:

LIGHTNING-CAPTURE IT ON FILM
MONITORING ULTRAVIOLET FROM THE SUN

MOBILE-MOUNT EXPERIMENTAL WIND TUNNEL
CHECKING OUT ACID RAIN

AERIAL PHOTOGRAPHY FROM KITES AND BALLOONS
MINIATURE TRACKING TRANSMITTER

KILLER BEE IDENTIFICATION
HOW TO OBTAIN ANIMAL EYESHINE PHOTOGRAPHS

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!

r--------------------------,
SCIENCE PROBEI RES
500-B Bi-County Boulevard
Farmingdale, NY 11735
Please forward my Premier Edition of SCIENCE PROBE! as soon as it comes
off the pr ess. I am enclosing $3.50 -U.S.A. ($3.95-Canada )'plu s $1.00 for
shipping and handling. Better st ill, please enro ll me as a charter -member
subscriber and send the next four (4) qua rterly issu es of Science Probe. I am
enclosing $9.95-U.S.A. (Canada : $14.95 U.S.A. Funds)

o Premi er Edition only 0 First Four Issues (l Year)
Offers valid in th e U.S.A. and Canada only. No foreign orders.
Name ---:- _

Address _

City State ZIP

All Orders payable in U.S.A. Funds only.L ~

ON SALE AT QUALITY NEWSSTANDS, CONVENIENCE STORES AND SUPERMARKETS
STARTING SEPTEMBER 13, 1990 - ' $3.50-U.S.A. - $3.95-Canada
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TOLL FREE ORDER
HOTLINE

1-800-423-0070

POSITIVE PRESEN
SITIZEDPC BOARDS
22-330 2 X 4 $3.83
22-332 3 X 4 4.40
22-3344 X 6 5.78
22-3366 X 6 7.60
22-3386 X 9 9.63

PC BOARD SUPPLIES
Copper clad boards
for use with TEC-200
22-250 3 x 6 $1.62
P1-36 3 X 6 2.03
22-260 4 X 6 2.27
22·261 6 X 6 2.88
22-263 6 X 9 4.08

WITH TEC-200 FILM
JUST 3 EASYSTEPS

1. Copy circuit pattern on TEC-200
film using any plain paper copier.

2. Iron film onto copper clad board.
3. Peel off film and etch.

ORDERTEC-200-10 FOR TEN

~![l~:':'illi:! :IIIII!!:!IIIIII~~llljll:I!:!1
MAKE CIRCUIT BOARDS
THE NEW, EASY WAY
~
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UNIVERSAL DECODER (RE MAY 1990) ICs
CD22402E 7.95 CA3126E 1.95 NE564 2.29
LM733 .99 74COON .29 CD4053 .50
LM7805 .50 LM7812 .50 LM7905 .50

18 Uh CHOKE .39 3.58 MHz 1.00
ORDERABOVE ITEMS DIRECT FROM THIS PAGE

A grea pro ect to en ance your bench. This handy little func
tion generator has a built-in buffer amplifier, a 3-decade range
selector switch that covers 15 hZ to 25 khZ, output level con
trol and function switch to select sine, square, or triangle.

~::llll:::llllliii:::il::l::l:::::::::l:i:::l:iiiilll!lli::::I:I::I:il,il:il:l,: :::i:i:i" ':ll:·.::l ii : · · iii i i : ·iii i i : i :.iiiiii:illiJi·,..,i:lll
WIRELESS FM STEREO BROADCASTER KIT

CAT. NO. SFM·II $19.95 1
DC'S all new FM Stereo Transmitter I
It Is based upon the unique BA1404 .
ereo Broadcaster Integrated Circuit

hat Includes all the complex circuitry
o generate the stereo signal. The kit
ncludes the new speclallC, a 38 KHz ,
rystal, circuit board, and all the small i
omponents. This faclnatlng project will provide many hours
f enjoyment as you re-broadcast your CDNCR/Cassette or
ereo broadcasts from your satellite system thru your high·
uallty FM home or auto stereo system.

7o-WATT STEREO POWER AMP
35 WATTS PER CHANNEL

Now you can boos ylour low power car
stereo with the new PM·35 module kit. Each
module can provide up to 35 watts per chan
nel whll operating from the vehicle's battery
Into a 4 ohm speaker system. New hi-tech
power op-amps are used In a unique circuit
to Increase voltage swings, thus more
power.Addltional modules can be used to In
crease power to 100 or 200 watts/channel.

ORDER PM·35 KIT $19.95

ICL7106 EV KIT LCD DIGITAL
PANELMETER NOW $24.95
The ICL7106 EV Kit Is based upon a
3-1/2 digit AID converter that Includes
all the circuitry to build a digital panel
meter. Operates from a s-v battery.
Includes LCD, 7106 IC, circuit board
and small parts. Builder must add
resistors to expand to multi-meter

POWER SUPPLY KIT
PS-1 $16.99

utput of this power supply is con
Iniously adjustable from 1.2 to 2SV
C . The LM317T voltage regulator
rovldes excellent regulation and
Ipple rejection. Includes a 1 A
mnsformer, PC board, LM317T, 2
Indlng posts, and all small parts.

MORE KITS
3 DIGIT LED DVM ONLY 3" X 3" READS0 TO
100 V DC ORDERDVM3 $19.95
FM WIRELESS BROADCASTER FMI $ 9.95
8038 FUNCTION GEN. KIT FGI $ 9.50
SEQUENCER PROJECT SEQKIT $ 9.50

CHRISTMAS TREE PROJECT
Build thls 'unlque seasonal project and have
an unusual converstlon piece. Powered by
two D cells, 17 LEOsflash In a seemingly ran
dom fashon. Kit Includes everything except
batteries. ORDER XMASKIT $16.95

UNIQUEIC's
NE602 $2.00
UGN3013 .98
ULN2429 1.75
ZN414 2.00
XA2206CP 4.75
XR2212CP 4.75
MAX232 5.40
ULN3330 1.50
ICL8038 3.85
ICM7226BIPL 23.50

DC ELECTRONICS TO ORDER FROM THIS PAGE CALL: 1-800-423-0070
SEND MAIL ORDERSTO:
PO BOX 3203 SCOTTSDALE,AZ 85271

CIRCLE 255 ON FREE INFORMATION CARD RE-SHOPPER



.-------------------------------------------~----~Electronics Paperback Books
I GREAT PAPERBACKS AT SPECIAL PRICES I

I

I
I

o PCP102- INTRO
DUCING DIGITAL AU
DIO ..... $9.95. Covers
ali kinds of digital re
co rdi ng method s
CD , OAT and Sam
pling. Bridges the gap
between the technician
and th e ent husiast.
Principles and meth
ods are explained.o PCP108-COM-

PUTERS AND MUSIC
..... $9.95. Explains the
bas ics of compute rs
and music with no pre-
viou s know ledg e of
co mputers need ed .
Covers types of music
software and explains
how to set up your own
co mputer mu sic stu-
dio.

o BP2 49 -MORE
ADVANCED TEST
EQUIPMENT CON 
STRUCTION . ....
$6.9 5. Elev en more
test equip me nt co n
structi on proj e ct s .
They include a digital
voltmeter, capacitance
met er, current tr acer
and more.

o BP257-INTRO TO
AMATEUR RADIO .....
$6 .95. Amateur is a
unique and fascinating
hobby. This book gives
the newcomer a com
prehensive and easy to
und erstand guid e to
the subject .

o BP92-eRYSTAL SET CONSTRUCTION.....$5.50. Everything you need to know
about building cry,stal radio receivers.

o BP45-PROJECTS IN OPTOELECTRONICS.....$5.50. Includes infra-red detec
tors, transmitt ers , modulated light transm ission and photographic aWtications.

o BP185-ELECTRONIC SYN
THESIZER CONSTRUCnON ..... $5.95.
Use this book to learn how to build a
reaso nably low cost , ye t wo rthw hile
monopbonic synthes izer and learn a lot
about electronic music synthesis in the
process .

o BP42-SlMPLE LED CiRCUITS..... $5.50. A large selection of simple applications
for this simple elect ronic component.

o BP122-AUDIO AMPLIAER CONSTRUCnON.....$5.75. Construction details for
preamps and power amplifiers up through a l oo-walt DC-coupled FED amplifier.

o BP127-4iOW TO DESIGN ELECTRONIC PROJECTS.....$5.75. Helps the reader
to put projects together from standard circuit blocks with a minimum 01trial and
error.

o BP239-GETnNG THE MOST FROM YOUR MULnMETER..... $5.95. Covers
basics of analog and digital meters. Methods of component testing includes
transistors , thyristors , resistors, capacitors and other active and passive devices .

o BP97-lC PROJECTS FOR BEGINNERS.....$5.5O. Power supplies, radio and
audio circuits, oscillators , timers, switches , and more. If youcan use a soldering iron
you can build these devices.

o BP37-5O PROJECTS USING RELAYS, SCR'S & TRIACS ..... $5.50, Build pri
ority indicators , light modulators, waming devices , light dimmers and more.

o RADIO-l00 RADIO HOOKUPS.....$3.00. Reprint of 1924 booklet presents radio
circuits of the era including regenerative, neutrody ne, reflex & more.

o BP265-MORE
ADVANCED USES
OF THE MULTI
METER ..... $5.95. Use
th ese techn iqu es to
tes t and ana lyze the
performance of a vari
ety of co mpone nts .
Also see how to build
ad-ens to extend muiti
meter capab ilities.

o BP26O-CONCISE
INTRO TO OS /2 .... .
$5.95, If you are a mul
titasking PC user and
want to get the most
out of your computer,
then you must learn its
OS/2 op erati ng sy s
tem. This book shows
you just how to do that ,
quickly and easily.

CHECK OFF

THE BOOKS YOU WANT

o BP251-eOMPUT
ER HOBBYISTS
HANDBOOK .. . ..
$8.95 . A wrapup of ev
erything the computer
hobby ist ne ed s to
know in one easy to
use volume. Provides a
range of useful refer
ence material in a sin
gle source .

o BP267-HOW TO
_ .. _ USE OSCILLO-

~ SCOPES AND
.- OTHER TEST EQUIP-

.,. - MENT ..... $6.95. Mas-

~
tering the osc illoscope

- - , . is not really too difficult.
. , This book explai ns all

_ M the standa rd controls
and functions . Ot her

_~ equipment is also de-
scribed .

o BP247-MORE
ADVANCED MIDI
PROJECTS ..... $5.95.
Circuits included are a
MIDI indic ator, THRU
box, merge unit, code
ge nerato r, ped al , pro
grammer, channelize r,
and analyzer.

o PCP107-DIGITAL
LOGIC GATES AND
FLIP FLOPS .. ...
$10.00 . Thoro ugh
treatment of gates and
flip -flop s for enthus i
asts, student and tech
nicians. On ly a basic
know ledge of elec 
tronics is needed .

o BP263-A CON
CISE INTRO TO
dBASE ..... $6.95. The
dBASE series of pro
grams are probably the
best known database
progr am s for micro
computers. This book
is designed to help you
ge t sta r te d working
with them.

o BP245-DIGITAL
AUDIO PROJECTS
..... $5.95. Practical cir
cuits to build and ex
peri me nt wit h . I n 
cludes N O co nverte r,
inpu t amplifie r, digital
delay line, compander,
echo effect and mom.

o BP248 -TEST
EQUIPMENT CON
STRUCTION . . . ..
$5. 95. Deta i ls con 
struction of simple, in
ex pe ns ive , bu t ex
tr emely us eful te s t
eq uipment. AF Gen ,
Test Bench Ampl, Au
dio Millivoltmeter, Tran
sisto r Test er and six = = = = = ::.
mom.

o BP195-1NTRODUCnON TO SATELLITE TV..... $9.95. A defin itive introduction to
the subject written for the professional engineer, electronics enthusiast, Or others
who want to know mote befDlll they buy. 8 x 10 in.

o BP1~ADVANCED ELECTRONIC SECURITY PROJECTS.....$5.95.lncludes a
passive infra-red detector, a fiber-opt ic loop alarm , comput er-based alarms and an
unusua l form of ultrasonic intruder detector.

o BP235-POWER SELECTOR GUIDE .....$10.00-.Cornplete guide to semicond uc
tor poWerdevices. More than 1000 powerhandling devices am included . They are
tabulated in alpha -numeric sequency, by technic al specs . Includes power diodes,
Thyristors, Triacs, Power Transistors and F~T's.

o BP234-TRANSISTOR SELECTOR GUIDE..... $10.00 . Companion volume to
BP235 . Book covers more than 1400 JEDEC , JIS, and brand- specific devices . Also
contains listing by case type , and electron ic parameters . Include s Darlington
trans istors , high-voltage devices, high-current devices , high power devices.

o B~INI-MATRIX BOARD PROJECTS..... $5.50. Here are 20 useful circu its
that can be built on a mini-matrix board that is just 24 holes by ten copper-foil strips.

o BP82-ELECTRONIC PROJECTS USING SOLAR CELLS.....$5.5O.Circuits with
application s around the home that are powered by the energy ofthe sun. Everything
from radio receivers, to a bicyc le speedom eter, to timers , audio projects and more.

o BP117-PRACTICAL ELECTRONIC BUILDING BLOCKS-Book 1..... $5.75.
Oscilla tors , TImers, Noise Generators , Rectifiers , Comparators , Triggers and mora.

o BP184-1NTRO TO 68000 ASSEMBLY LANGUAGE..... $6 .95. The 68000 is a
great new breed of microprocessor. Programming in assembly language increases
the running speed of your programs. Here's what you need to know.

o BP179-ELECTRONIC CIRCUITS
FOR THE COMPUTER CONTROL OF
ROBOTS ..... $7.50. Data and circuits for
interf acing the computer to the robot's
motors and sensors.

Number of books ordered DSORRY No orders accepted
outside of USA & Canada

Iotalpriceof merehandise '.' 5 _
SalesTax(New York State Residenls only) 5 _
Shipping(see chart) $ _

. SHIPPING CHARGES IN
USA AND CANADA

Name _

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

SO.0110 $5.00 51.25
55.011010.00 52.00
510.0110 520.00 .$3.00

Address 520.01 10 $30.00 .$4.00

C'I S I Z' $30.01,t0 $40.00 .55.00
I Y tae Ip $40.0110 $50.00 .56.00 All payments must TOlal Enclosed 5 _

• RES 550.01and above .57,50 beInU.S. funds . . J
~------------------------------_._---------------42 RE-SHOPPER



NTC SPECIAL 101 KEYBOARDTaCt1I"Cllck 12 FunctIOn Keys onLlOft Std• •
Other Suppliers AD Price$99 Keyboards OUf Price : $65

d4 KEY KEYBOARD. Non·cllck .. 29
84 KEY CHICONY. Tactile/Click .. 45
101 KEY Non-Click capacitive Tactile 12 FunctionKeys ' " ...... ..•.. •.• 40
101 KEYKEYBOAROTactile!Click. 12 functIOn Keys 43

KEYBOARDS
MAXI·SWITCH 84 key(The8est) 42
MAXI·SWITCH tOl Key(The Best) 50
Km RONICSlOt Key (Exc~lent) .. 48

Call for Outstanding Pricing on Tailored Computer Systems

ALWAYS AT A DISCOUttT
Quality & Service to the Smart Mail Order Shopper for over 4 YearsOUR 8ESTSELLING VLSI 12MHZ MOTHER80ARO

12mh1 286. ilNs. to 4mb. 8 slots. AMI 810S. Baby s"" 139

MOTHERBOARDS, Xl · 2B6 • 386• 486
xt; 8mhzTurbo. ~ 640 Max. 8 ~ols . W,~IOS & CPU .•.. •.•••....•.. . ' " 62
Xl. 10mhzTurtlo . ~ 640k Max. 8 slots. w·BIOS& CPU .. ...... . .. ..... 74

AT. 2Bl;.12. Baby sz. ilNs. Dc to 4mb. NEATCHIP. EEMS. Shad 239
AT. 2B6·12.BabySZ. ilNs. Dc to 8mb. NEAT CHIP. EEMS. Shad 245
AT. 386·1 ssx. Baby51. ilNs. Dc to 8mb. NEATCHIP. EEMS. Shad 365
AT. 386-25'33. 32kc.ache. Baby Sl.ilNs . to16mb. 8Slots. AMI BIOS.1139nJ75

CONTROLLERS
FOC·2. 360K/720K. Xl Only .
LONGSHINE FOC +. 360Ki720Ki12mbI144mb.XTiAT ..

KT-30 1011102 KEYWIth Mlcrsoft Ccmpat. (senal or Bus) TracXball Mouse,
20 OPI·6400 Vanable ResolutIOn 95

SPECIAL-OMNIKEYIPLUS KEYBOARD fromNORTHGATE- Toomany
features to list. call or wntelor fea tlJre listing 99

...... 66168
.... . 7B!80

66
78

... 63165
73
69
80

.. ...... .. 74

205'259
235'280

.. 199'249
..... 219/2B2

288.~99

.. .. . 2941312
.. ... .. 312

... 315

... 394

.. . 388
5B5

GEftnS
$1 Rebate per $100 on all phone orders (ex., $5.00 rebate fo r $500 order)

RE-SHOPPER l



12" SUBWOOFER

15" SANYO W
OOFER

~
...-. ... U.SA

Gold plated pin .
with 12 ga connector for use

uge speak .
.co lor Codedpai er Wire. Sold in

rs.

#RN-090-225

#RN-260-710

High quality, zinc
plated P.A.cabinet
corners . Made of
heavy .047" steel.
Made in U.S.A.

FANTASTIC
BUYS !!

CABINET CORNERS

39c
Foot

#RN-260-765 (Black)
#RN-260-767 (Charcoal gray)

#RN-100-151

Extra large 12 gauge
speaker wire for use with
very high power stereo
systems or for extremely
long cable runs. Rope
lay construction consists
of over 250 strands of 36
gaowire. Please order in
multiples of 5 feet.

Now ou can cover your custom car and stage cabinets jU~t like the pros.
carp~t-like covering is easily cut and glued to plywood , pa~lcle boa~d , etc.
Provides protection and good looks. 54" wide . Sold by the linear yar .

$7~~d
PIN CONNECTOR

HI POWER SPEAKER WIRE

PIONEER TWEETER
Mylardome, 2.93
oz. barium ferrite
magnet. 80hm
Frequency .

response: 1,800
20,000 Hz 35 W
RMS . . atts

. Pioneer #AH
E6~-51 F. Net
Weight: 1/b.

#RN-270-050 $595

PIONEER MIDRANGE

PARTS EXPRESS
340 EAST FIRST ST.
DAYTON, OHIO 45402
LOCAL: 513-222-0173
FAX: 513-222-4644

$2750

Special prices expire 1/31/91

CALL TOLL FREE ~#.RN.-5.0.0-0.2.1 ..

1-800-338-0531

#RN-260-230

I

Tuned cup midrange.
9.3 oz. ferrite magnet.
50 watts RMS, 70
watts max. Fre
quency response :
320-6,000 Hz. 8 ohm.
SPL: 94 dB. Pioneer
#B11EC80-02F . Net
weight: 3-1/2Ibs .

#RN-280-020

44 RE-SHOP PER



6" X 9" BRIDGELESS SPEAKER

Polypropylene woofer w· h
Bridgeless design for It 20 oz. magnet.
midrange and 1-1/4" ~etter bass punch. 3"
~apability : 60 watts RM~eter. Power handling
In pairs . Net weight. 7/b ' 4 ohm impedance. Sold

. s. per paIr.

#RN-265-240 $3980

#RN-260-455

These quality,
carpeted truck boxes
are made of high
dens ity acoustical
grade particle board .
Each box is cut to
accept an 8" woofer
and port. Speaker
terminals and handles
are included. Dimensions: 19" x 13" x 5" (tapered front).
Sold in pairs. Net weight: 22 Ibs. per pair.

CARPETED TRUCK BOX PAIR-.... "'u.s.....

#RN-260-405

10" PASSIVE RADIATOR

Passive radiato rs
can be used in
conjunction with
smaller woofers to
produce improved
bottom end without
the added expens e
of large low
frequency drivers.

39c

Heavy duty ribbed a
surround. 20 oz rria per Cone with poly foam
RMS. 1-1/2" 4 i gne~ . 6 ohm. 50 watts

Frequency r~spo~~=~;g~~e7~~'H' fs =26.5 Hz.
Sibs. " z. Net weight:

#RN-290-053 $2250
18" E~INENCE WOOFER

#RN-260-300

8"THRUSTER

SPEAKER TERMINAL

und 20
'th toam surro .cone WI .\ 60

Ribbed paper -1/2" voice COl .
. magnet. 1 nm 30-

oz. terrRltMeS 90 watts max. 80 SPL: 92 dB.
watts ' response .
2,500 Hz treQuency $1995
Net weight: 5lbs.

#RN_290-105

Allows you to
adjust the
relative volume
of individual
drivers in a
speaker system
while maintaining
a constant 8 ohms impedance. Com
plete with faceplate, knob, and
instructions.

, ,; -

#RN-260-265

100 WAn "L" PAD

ORDERING INFORMATION
• 15 day money back guarantee' $15.00 minimum order' We accept Mastercard, Visa, Discover ,
and C. O. D. orders . • 24 hour shipping' Shipping charge = UPS chart rate + $1.00($3.00 minimum
charge) • Hours 8:30 am - 7:00 pm EST, Monday - Friday , 9:00 am - 2:00 pm EST. Saturday' Mail
order customers, please call for shipping estimate on orders exceeding 5lbs. • Foreign customers
please send $5.00 U.S. funds for postage when requesting a catalog'

#RN-290-200

Ibs. per pair.

#RN-260-450

Ribbed paper cone with
treat ed cloth accordion
surround. Giant 100 oz
magnet. 250 watts RMS,
350 watts max. 3", 2 layer
voice coil. 8 ohm . fs = 30
Hz. Frequency respons e:
27-3 ,500 Hz. Net weight:
261bs.

6" X 9" BOXES
\ .

PARTS EXPRESS
340 EAST FIRST ST.
DAYTON, OHIO 45402
LOCAL: 513-222-0173
FAX: 513-222-4644

CIRCLE 262 ON FREE INFORMATION CARD
RE-SHOPPER ~



Get the latest electronic technology
and information monthlyl

Now you cansubscribe to the magazine that plugs you into
the exciting world ofelectronics. With every issue ofPopular
Electronics you'll find a wide variety ofelectronics projects
you canbuildand enjoy.
Popular Electronics brings you informative new productand
literature listings, feature articles on testequipment and
tools-all designed to keep you tunedin to the latestdevel
opments in electronics. Soifyou love to build fascinating
electronics, just fill out the subscription form below tosub
scribe'to Popular Electronics ... It'sa power-house offunfor
the electronics enthusiast.

EXCITING MONTHLY FEATURES LIKE:
o CONSTRUCTION-Building projects from crystal sets to

electronic roulette
o FEATURES-Educational training on digital electronics,

Ohm's Law, Antennas, Communications, Antique Radio,
Simplified Theory

o HANDS·ON-REPORTS-User testcomments on new an
unusualconsumerproducts

o SPECIAL COLUMNS-Think Tank, Circuit Circus, Co
puterBits, DX Listening, Antique Radio, Amateur, Scanne
Scene

PLUS: ALL OUR GREAT DEPARTMENTSI
You'llget 12exciting and informative issues ofPopularElec
tronicsforonly $18.95. That'sa savings of $16.45offthe regular
singlecopy price.Subscribe to PopularElectronics today!Just fill
out the subscription orderform below.

FOR FASTER SERVICE CALL TODAY
1-800-435-0715

(7:30AM-8:30PM)
EASTERNSTANDARD TIME

ADDRF.'lS

NAME

YESI I want to subscribe to Pop~lar Electronics for
1 Full year (12 Issues) foronly $18.95.That'sa savings
of$16.45off the newstand price.
D Payment Enclosed D Bill melater
Please charge my: D Visa D Mastercard

r---------------------------------------------,
funular Electronics·SUBSCRIPTION ORDER FORM

. ao. Box338, Mt. Morris IL. 61054

PLEASE PRINT BELOW:

Acct. #LU I I I I I I I I LU
CITY S'OO'E ZIP

• Allow6 to 8 weeks for deliveryoffirstissue.U.S. Funds only. ASPA1

L
Signature Exp. Date In Canada add $5.00 Postage. All Other Foreignadd $7.50 Postage.

---------------------------------------------~



SPECIALS
LIMITED QUANTITIES

I

CABLE CONVERTERS
SIGMA

SIGMA 550-86 CHANNEL $99.9,5 EACH

$67.50 EACH 20 LOT

,$65.00 EACH 50LOT

TOP CHANNEL ROLLOVER,
LAST CHANNEL MEMORY,
PARENTAL LOCKOUT,
FAVORITE CHANNEL, SURGE
PROTECTION, 4 db AMP,,
DECODER COMPATIBLE,
1 YEAR WARRANTY.

.$79.95 EACH

$75.00 EACH

5 LOT

10 LOT

VIEWSTAR IS HERE NEW "North Coast"

MXC-2520-525 MHZ remote volume
remote volume control

Audio/video Baseband

Output, decoder loop

Parental Lockout

Favorite channel
Remote Fine tuning

$129.95 ea.
$109.00 5 lot

$100.00 10 lot

$95.00 ea. 20 lot

'Excel' 66 channel remote $109.95 ea .
Fine tune remote,

60 min. Sleep timer $89.95 5 lot
Display dimmer.

Favorite channel $79.95 10 lot
Parental Lockout,

HRC/STD Remote $75.00 20 lot
Selectable Twinline A/B Select

UNITED ELECTRONIC SUPPLY
P.O. BOX 1206, ELGIN, IL 60121

(708) 697-0600

CIRCLE 256 ON FREE INFORMATION CARD RE-SHOPPER 4/



CIRClE 26 ON FREE
INFORMATION CARD

WAVEFORM RECORD
ER SYSTEM. For use in
laser physics, high-voltage
switching , material testi ng,
NDT tes ting , ultrasonics ,
te lecommunications, and
speech analys is. Rapid
System's R1222 waveform
recorder system has a 2
MHz sample rate at 12-bit

CIRClE 25 ON FREE
INFORMATION CARD

resolution. The system has
a large data buffer (up to 1
MEG words) .and easy-to
use, Windows-based soft 
ware. Dual timebases allow
users to digitize fast and
slow events at the same
time. The R1222 is modular
from 4 to .32 inputs . The
recorder system offers sig-

metal face and 10-micro
inch gold plating costs
$1.80 each in quantities of
5 .000 . (Contact 3M fo r
pricing details on other
styles and quantit iesJ
3M Electronic Products
Division, PO . Box 2963.
Austin. TX 78769-2963 ;
Tel: 800-225-5375.

NEWPR

RIGHT-ANGLE D-SUB
CONNECTORS. 3M's line
of right-angle D-sub con 
nectors increases printed
circu it board design op
tions with a wide range of
styles for computer and pe
ripheral board-mount ap
plications. The connectors
are available in four product
families : 0 .318-inch
footprint sockets and plugs
in 9. 15. 25. and 37 posi
tions, 10- and 30-mic roinch
gold plated ; 0 .590-inch
footprint sockets and plugs
in 9. 15. 25. and 37 posi
tions , 10- and 30-microinch
gold plated ; high-density
socket only. 15 positions in
9-position size; and
stacked . with two 9. 15. or
25 positions . or 9 over 25
positions. socket/ pi ug.
socket/socket. plug/plug.
or plug/socket.

To ensure reliable elec
t rical contact. all have
sealed backs to protect
against solder and flux en
t ra p m e nt. Each con
nwCvor has a tin-plated
metal shell for high-quality
shielding. In addition , fric
tion dimples on the male
connector's metal face pro
vide ground continuity with
the mating connector for
effective EMI shielding .
The dual-wipe . clover-leaf
contact design assures a
good connection , and rigid
tin-plated solder tails elimi
nate bending and aid in
alignment with PC board
hole patterns. Optional fea
tures include inside or out
side ground straps. board
locks to hold the connector
securely in place during
wave soldering , and 4-40
inserts to offer still more
design options.

The 25-position right-an
gie female connector with

o PCP102-INTRODUC
ING DIGITAL AUDIO .. .
$9.95 Shows what is in
volved inthe digitalpart of
audio signals, particu larly
inthenewest devicessuch
asCD , OATandsampling.
Bridges the gap of under
standingfor thetechnician
and enthusiast.

o PCP103-PRACTICAL
MIDI HANDBOOK ...
$9.95. Covers all MIDI
based equipment you can
use-keyboards, drum
machines, sequencers,
effects unit s, mixers,
drum pads and guitars.
Also asectionon comput
er music that covers soft
ware and more. o PCP104 -ELEC

TRONICS BUILD &.
LEARN. Second Edition
... 59.95. Youstartbyas
sembling acircuitdemon
strator that is thenused to
build and investigateava
riety of useful circuits in
cludingoscillators, multi
vibrators, bistablesand
logic circuits.

o PCP105-MAKE
MONEY FROM HOME RE
CORDING ... $10.00. Now
that you've spent all that
money on all that record
ing gear, wouldn't it be
nice to get some of it
back? Well here'sthe book
that can show you how.

o PCP106-SYNTHE
SIZERS FOR MUSICIANS
... 510.00. All current
popular forms' of syn
thesis explained: LA, ad
ditive, phase distortion,
FM and sampling. Getthe
sounds you want from I
your synth . Written es
pecially for musicians.

MAIL TO: Electronic Technology Today. Inc.
PO. Box 240 .
Massapequa Park, NY 11762·0240

SHIPPING CHARGES INUSA AND CANADA

$0.01 to 55.00 51 .25 530.01 to 540.00 55.00
55.01to 10.00 52.00 $40.01 to 550.00 56.00

I 510.01 to 520.00 53.00 550.01 and above 57.50
I 520.01 to S30.00 54.00
I SORRY, No orders accepted outside 01 USA and
I Canada
I Totalpriceof merchandise. . . . .. 5 _
I Shipping (seechart) 5----

Subtotal 5 _
I Sales Tax (NYS only) 5 _
I Total Enclosed 5 _

I Name _

I Address - ---=-----::c----
I City State Zip_=-=--
I RES----------------

I

I

r--------------~SPECIAL FROM ETT: .
o PCP101-PRACTICAL
DIGITAL ELECTRONICS " . I
HANDBOOK ... $9.95. In- I
troduces digital circuits, I
logic gates. bistables and . I
timers, as well as micro
processors. memory and
input/outputdevices. Spe
cial section on digital test
gear projects.

~• ;;;i"!!
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GOBS OF GOODIES
Studlollne Stereotrak II

Cable TV Adaptor

Separates stereo signals from the cab le TV
input, feeds TV signals to TVIVCR/tuner
and stereo signals to FM (either RF or
fixed /variable level audio) . Inside are
hundreds of useful parts which may be
removed for audio/RF projects. Control
ler board has CPU and socketed EPROM
as well as Mitsumi varactor tuner.
Cable/FM separator board . Regulated
power supply sub-assembly. Channel
select board. Stereo separation output
board. Black metal case , 14" x 10" x 3" .

Only $19.95

PAY RADIO???
CODART Pay Rad io Decoder, part of a
system that broadcast pre-paid stereo
programming . Th ese units would
act ivate one of two tape recorders when a
coded tone was received. When one
cassette stopped, the second unit would
be enab led to complete the recording.
Contains a Z780, 4K EPROM, 2K battery
backed RAM , 18-key keyboard, 8-digit
display and relays for the recorders .
Reprogram it to control stereo, TV usage,
timing, and appliance control. New units
with manual and schematic.

Two for $19.95

~.

~
~ .
~

Power Factor Controller
POWER PINCHER can save you up to $20
each per month. When used with refrigera
tors, washing machines, furnace and attic
blowers and motor-driven too ls, this NASA
licensed device can reduce the energy
required by the appliances and tools by up
to 60%. Maximum power load 750 Watts .

$19.95 each

Electret condenser type. Easy to hook up
to your hand ie-talkie, PA system, tele
phone, etc . New, with diagrams.

$4.95 each

Ultrasonic Transducer
Experimenter's Kit

Inc lu des a transducer and over 80 pages of
application notes. $29.95

250 Watt Transistor
Complementary pair MJ15024 and
MJ15025, 250 Volt , 16 Amp transistors
used for Hi-Power Audio and other Linear
Applications. Application notes included .

2 Pair for $9.95

Morse Code Tralner/Keyer Kit
Learn Morse Code faster and easier with
this easy-to-build kit. The 8049 micro
processor will send Morse Code at any
speed you are comfortable receiving.
Attach your Iambic Paddle and practice
your sending. Connect it to your trans
ceiver and use it as a Digital Keyer. Comes
with inst ruct ions and 73 and CQ article
reprints. Reduced prices . . .
Starter Kit - PC board, micro-

processor, documentation $12.95
All Parts, except power supply,

enclosure $27.95
Power Supply, +5V @ 1.2A,

+12V @ 0.4 A $ 9.95
EVERYTHING, except enclosure $34.95

~

~
Build Your Own

Music Synthesizer
Matsushita keyboards, four octaves, full
sized keys, as used in Sequential Circuits
and other synthesizers. Comes with tech
nical and operating manuals.

$24.95 each

Protect Your Computer.
Fax ... Copier . . . From Power Surges

SOLA 250 Watt Micro/Min i Autotrans
former / Line Conditioner. 85-135 VAC
in and 110 VAC out , +/- 5%. Used. good
condition . $44.95 each

Atarl 5200 Trak-Ball Controller
Use with your 5200 game or build your own
computer mouse. Unit comes with heavy
snooker ball running on five precision
bearings. Two opto-isolators translate the
rotary motion into x,y coordinates. IC 's
are: LM339, CD401 1, CD4013, CD4030,
CD4538. Unit also has two twelve
button keypads in addition to a bank of two
buttons below each keypad . New, in
original carton, with instructions.

$12.95 each

* SILICON VALLEY GOLD *
Over 50 pounds of pr inted circuit boards
from computers, monitors, modems, test,
RF and microwave equipment, all stuffed
with goodies such as toroids , IC's,
switches, sockets, connectors, oscil 
lators , crystals , transistors, diodes,
varactors, varistors, etc . A gold mine of
usable parts. 50 Lbs. for $49.95

5~LB.CAREPACKAGE
Surplus goodies from Silicon Valley. Elec
tronic and mechanical subassembl ies
from robots to rockets. This is not junk, just
material we've acquired in quantities too
small to catalog - IC 's caps, diodes,
resistors, transistors, connectors, springs,
etc . Most items are unused.

50 Lbs. for $49.95

IBM-Compatible
84-Key Keyboard

For XT's with dual curso r controll
numeric keypad . $24.95 each

ALLTRONICS
2300 ZANKER ROAD. SAN JOSE, CA 95131

Terms: Orders shipped U.P.S. C.O.D. plus sh'ipping unless other arrangements have been made.
VISA/MC/AM EX cards accepted . Minimum order $12.00. California residents add 7 '1.%sales tax.

.::::::::=====Phone (408) 943-9773 • FAX (408) 943-9776====::::::::
CIRCLE 258 ON FREE INFORMATION CARD
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NEW • USED • BUY • SELL • SURPLUS • DEALS

COMPONENTS To COMPUTERS

PI N N16B-8416-lXlI / 02
Mod el # FBC 501M4E

Bubble memory
module on card
is PIN FBM54DB.
We also have a few
motherboards with
modular power
supply that accepts
card shown above.
22 pin edge connector
128K Bytes
Card Only .......$99
Motherboard ..$49
Manual add .... $5

Fujitsu
128K Bytes
Bubble
Memory

Rayovac ~
Lithium Batteries ~
Popular replacement . ~
for most PC add-in cards.
All factory fresh
BR2325-T2 $1.25
BR2325(no leads) $1.35
·844 PC replacement $9.95

Line Cord
3 Conductor shielded
PVC Jacketed Power Cord
8' length
ACP Only $2.50
6' length (wI 0 receptacle)
ACP Only $1.50

Flange mount female
connector. Tab terminals
rated 6 amps/250v.
6ESRF-3 69¢

Special Grabbagl
25 pcs (mix) all types
potentiometersI trimmers

Only $499

Corcom ~.
RFI Filters
We have with 5

straight tab 5

terminals or Right
angle. rated 3A/250V
3EFl $2.50
3EF2(rt angle) $2.95
Call for more types and
styles. We have over 100
models in stock

Motorola

~2N6051

Vacuum ~ Motorola
Fluoreescent Display Module. Darlington Power Pressure
Features microprecessor Transistor. ACP Sensor
controlled 8 bit TIL-ASCII Special Price
data base accessing 2 line by Only $2.25 Model MPX50DP
20 character 5X7 dot matrix Qty 10 $1.95 Noncompensated
display with lower case with piezoresistive.
blinking and underline. Resistor 50kPa(max) range.
Regular Price $299. ACP Only $99 Network Differential meas-

m
urement with

Bourns 11_I' Special ported elements.

~
60mv full scale span

Trim 6. 35mv offset

Pots " I a 1.2mv / kPa sensitivity
Mot List $22.86

3/8" single turn I ACP Only $14.95
Cermet pot. 8 Isolated Resistors 16pin DIP
3352T-I-205 25¢each 4116R-I-512 (5.1K) 19¢
114" round single turn 15 Bussed Resistors 16pin DIP
3329P-I-503 35¢ each 4116R-2-223 (22k) 19¢

Call for all your resistor networks!
We have over 500,000 in stock.

Motorola
Bridge Rectifier~
MDA 990-2
35A at 200V
tab leads.
ACP Only $2.25
Qty 10 $1.75

AC Connector

ACP since 1976 has in stock the largest and broadest selection of components and computers in Southern California. We are
both wholesale and retail. Our retail facility is 14,000sq . ft., located near the Orange County Airport. Ifyou don't see the part
you need, please give us a call. If you are a reseller or dealer we suggest you call our wholesale division at 714-558-8822.
Thank you for considering ACP. Prices subject to change without notice. Quantities limited to stock on hand. Minimum
order is $10.00. All items new unless indicated. Product may be returned within 10 days from ship date with prior
authorization from ACP. Returns must have RMA# and returned with copy of original packing slip and complete with
original packaging, manuals, diskettes, etc.. Shipping charges added. Yes we accept VISA, Mastercharge, and AMEX.

Advanced Computer Products
SINCE 1976 01310 E. EDINGER 0 SANTA ANA CA 92705 0 800-FONE-ACP 0 714-558-8813o FAX 714-558-1603
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Slotted
Optical Switch

Transistor

Outputs *1.7V@20mA
standard style .
SPX1879-15
ACP Only .. 69¢ each
Qty 25 Only 49¢ each

Seagate .
20MbST225 $189
30Mb ST238R $215
40Mb ST251-1 $259
80Mb ST4096 $549
40MB IDE ST157A $279
100Mb IDE ST1144A Call
Imprimis 330Mb, CDC/Wren
150Mb, Toshiba 150Mb in stock
at special price Call ACP
10Mb Hard Drive Blow-out!
Densi 10Mb FH 5.25" $69

MASS STORAGE
Hard Disk
Specials
All New!

Western
Digital
Hard Disk
Controller
WAH 1003.
2/3rd size card. New!
Reg price $99.00
ACP Only $24.95

LED Bar
Graph

Infared
Emitting

Diode
T-13/4 Infared LED
ACP Only 29¢ each
Qty 10 Only 19¢ each

ASTEC
Switching Power Supply
115 V@2.2A
230V@1.2A
50/60 Hz
Output 1128W Output 2 86W
+5V@ lOA +5V @10A
+12V @2.5A +12V @LOA
+12V @3.5 +12V @1.5
-12V @O.5A -12V@0.5A

001 /2 x5x2 1/2" H)
ACP Only $29

! II

-

Power One
Series
Power
Supply

5V@4A ~~
12V@2.5A ..
110/220
jumper selectable
(5 x 8 1/4 x 2 1/2" H)
ACP Only $16

8 segment. Popular
Hewlett Packardtype
HP P/N HLMP-2785
Bar (Yellow) 69¢
Buy 25 pieces 49¢

,
Right
Angle
LED 's

T-13/4 LED. Available in
single on a bank or 4.
Single (Red) 69¢
Bank of 4 (Red) $1.79

e

11

RG 59 Cable
Male to Male 20ft
ACP Only $2.95

Laptop LCD Display

8 lines x 40 characters
41/2" x 10 3/4"L
Same as used
in the Gavilan laptop.
ACP Only $10

<> 0 00

Standard Dip Relay
P/N F81-1359-2
ACP Only 1.99 each
Qty 10 Only 1.79 each

Hitachi

Stainless Finish, 3 contacts,
fema le P/N A3F and QGP-3-22
Compare at $5.95 reg price
ACP price Only $2.75 each
Stock Up ! Buy 10 $1.95 each

Aromat~
Relay .

=-.1
Normally open
3A 250 volts DCSV
#AE822908 (Sleads)
ACP Only $2.99 each

Gordos
Dip
Relay

Its Fun To Shop At ACP
Switchcraft

"Q-G" Audio
Connector

Advanced Computer Products
SINCE 1976 01310 E. EDINGER 0 SANTA ANA CA 92705 0 800-FONE-ACpo 714-558-8813 oFAX 714-558-1603
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REPRINT BOOKSTORE

o 126 Radio-Electronics Annual1986 $6.00
o 125 Radio-Electronics Annual 1985 $6.00
o 210 Radio-Electronics (1990 back issues) .. $3.50
o 109 Radio-Electronics (1989 back issues) .. $3.75

(April not available)
Write in issues desired _

o 108 Rad io-Electronics (1988 back issues .. $4.00
Write in issues desired _

o 107 Radio-Electronics (1987 back issues) .. $4.50
(January. Februarynot available)
Write in issues desired _

o 106 Radio-Electronics (1986 back issues).. $5.00
Write in issues desired - --:-

o 105 Radio-Electronics (1985 back issues) . . $5.50
(January. February notavailable)
Write in issues desired _

o 104 Radio-Electronics (1984back issues) .. $5.75
(December, February notavailable)
Write in issues desired __- __- __--:-

o 220 Popular Electronics (1990 back issues) $3.50
o 119 Popular Electronics (1989back issues) $3.75

Write in issues desired _
o 118 Hands-On Electronics (1988 back issues)$4.00

Write in issues desired _
o 117 Hands-On Electronics (1987back issues)$4.50

Write in issues desired -

o 116 Hands-On Electronics (1986 back issues)$5.00
Write in issues desired _

o 115A Hands-On Electronics #6 $5.50
o 115 Hands-On Electronics #5 $5.50
o 114 Hands-On Electronics #4 $5.50
o 113 Hands-On Electronics #3 $5.50
o 112 Hands-On Electronics # 2 $5.50
o 111 Hands-On Electronics#1 $6.00
o SP10 SpecialProjects #10 $6.00

o SP8 Special Projects #8 $6.00
o SP6 Special Projects #6 $6.00
o SP5 Special Projects # 5 $6.00
o SP4 Special Projects #4 $6.00
o SP1 Special Projects #~ $7.00
o EH90 Experimenters Handbook (1990) $4.00
o EH87 Experimenters Handbook (1987) . : . . $5.00
o HH89 PopularElectronics Hobbyist

Handbook $4.50
. 0 EH88 Experimenters Handbook (1988-89) $4.50

REPRINTS REPRINTS
o 169 ThinkTank (133 Circuits) $3.50
o 169A Think Tank Vol. 2 $3.00
o 168 Fact Cards (# 34-66) $4.00
o 168C FactCards (#67-99) $3.50
o 168D Fact Cards (#100-132) $3.50
o 167 Designing With IC's $4.00
o 166 Collected Works of Mohammed Ullyses Fips

(62 pages, April Fools Collection) $7.50
o 165 How to Repair CD DiscPlayers $5.00
o 164 Modern Electrics (April 1908) $3.00
o 163 Receiving SatelliteTV $5.00
o 162 Build Your Own Satellite TV Receiver $5.00
D 161 Descrambling (Feb.. 1984) $3.00
D 160 New Ideas - 42Circu its $3.50

.D 159 Low Frequency Receiving Techniques
Building and usingVLF Antennas . . ... $5.00

D 158 Electro Importing Co . Catalog
(Circa1918) $5.95

o 157 AllAbout Kits $2.00
o 156 How To Make PCBoards $2.00
o 155 IBM TypewriterTo Computer $2.00
o 154 How To Repair VCR 's $3.50 .
o 150 PayTVDecorder (1 981) $3.00

nal averag ing , five pro
grammable input ranges .
and extensive tr iggering in
cluding pre/post. pattern.
edge. state. and external.

The R1222 waveform re
co rde r sys te m c osts
$4995.00.- Ra p id Sys
tems Inc.. 433 North
34th Street . Seatt le, WA
98103; Tel: 206-547-8311;
Fax: 206-548-0322.

TOOL KIT. The computer
designed Tee-Tuff Kit con
tains a practical assort
ment of top-quality tools in
a rugged and durable case.
The case features a val
ance de sign and has a
heavily padded handle . a

To order any oftheitems indicated above. checkoff the
onesyouwant. Completetheorder formbelow. include
your payment. check or money order (DONOT SEND
CASH). andmail toRadio-Electronics. Reprint Depart
ment, P.O . Box 4079, Farmingdale. NY 11735. Please
allow4-6 weeks for delivery.

@50¢ each

ARTICLE

PAGES

TOTAL PAGES

MONTH

If you needa copy of anarticle that is in an issue we
indicateisunavailableyou can order it directly fromus.
We charge 50¢ per page. Indicate theissue(month &
year). pages and article desired. Include payment in
full. plusshipping andhandling charge . Make checks
payable to Gernsback Publications, Inc.

YEAR

TOTAL PRI CE

CIRCLE 27 ON FREE
INFORMATION CARD

three-tumbler combination
lock. and recessed locks
that wi ll open when the
case is right side up. The
Tec-Tuff case is 18Y2 inches
long and 13Y2 inches wide.
and is available in 6-. 8-.
and 1O-inch depths .

Prices for the Tee-Tuff
t o o l kits range from
$135.00 to $ 150. 00.
Techni-Toollnc .. 5 Apo llo
Road. P.O . Box 368 .
Plym o ut h Meet ing. PA
19462.

REPAIRABLE 300 -MHz
OSCI LLOSCOPE PRO
BES. Designed to fit all
scopes having 1-megohm
input. Test Probe s Inc . S
(TPf) th in-cable 300-M Hz
oscilloscope probes are
constructed to allow inex
pensive repla cemen t of
failed part s. The modu lar
prob es sc rew t ogether

RES

SORRY - We only ship to USA &
Canada

All payments must be in U.S. funds

Total Enclosed $ _

$30.01 to 40.00 $5.00
$40.01 to 50.00 $6.00
$50.01 and above $7.50

Name _

Address _

City State Zip _

MAIL TO: Radio-Electronics
Reprint Bookstore. P.O . Box 4079. Farmingdale NY 11735
SHIPPING CHARGES IN USA & CANADA
$0.01 to $5.00 $1.25
$5.01 to $10.00 $2.00
$10.01 to 20.00 $3.00
$20.01 to 30.00 $4.00
Total price of merchandise $ _
Sales Tax(New York State Residents only) $ _
ShippingCharge(see chart) $ _
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3931 Edwards Road
Cincinnati, OH 45209

db
Computers, Components, Tools And Supplies

Computer Products
1 (800) 423-4499

Free Mouse I!!!!
Microsoft Windows 3 bundled with Z-NIX serial mouse

Buy Microsoft Windows 3 for 1/3 off the retail price and
get a FREE·Z-NIX Super Mouse II - This special
package deal Includes Microsoft Windows version 3.0
and a Z-NIX 2 Button serial mouse with cable and driver..

Limited Quantity $99.99

Heathkit Deals .
Genuine Heathkit Kits - original packaging with all parts
and documentation - Heathkit catalog close-out...

Data Line Protector Kit SK202 - Skill Level 1 - Easy
beginners kit to help protect your RS232 C lines from
voltage spikes and static charge build-ups.

1/3 off! $9.99
Baud Rate Analyzer Kit SK205 - Skill Level 1 -'Displays
baud rates between 300 and 38.4K - Combination M/F
DB25 connector with selectable pin 2 or 3 configuration

60% off! $19.99

Ribbon Blowout .
'We bought out the stock of a local distributor and we're
selling these ribbons out at ridiculous prices - All new
ribbons in the original sealed packages - no returns

IBM Proprinter XL Ribbons - black, wide carriage
OKIDATA Microline 292 Ribbons - black nylon, narrow
T.I. 810 Rainbow Pack '2 blk, 1 brn, 1 blu, 1 grn, 1 red
Diablo Hytype II - black multistrike

6 ribbons per box, each box
Your choice $9.99

Super Cable Deals..
6' IBM ptr cable $8.88
10' IBM ptr cable $12.88
25' IBM ptr cable $24.88

Custom cables .
Serial or Parallel $16,00 + 1.00/foot

Any length - Any pinout

Software Deals...
All brand name - brand new software - factory fresh
with unbroken seals and registration cards

EasyLan 2 - Low cost, easy to install networks using the
PC's serial port. Two PC system with cables and
software - PC magazine says "Cast Iron Reliable"

1/~ "rice $99.99
EasyPrint - Multiple computers, shared printers,
background printing on PC, XT, AT or PS/2 or
compatible systems - PC magazine says "Best Bargain"

Now Only $49.99
Reference File - The first really serious pop-up database
management system - perfect companion to 1-2-3,
Dbase or almost any other program.

Give away "rice! $9.99
Twin Advanced - Spreadsheet , Graphics, Data
Management - File and macro compatible with 1-2-3 1A
and Release 2 - much better graphiCS than 1-2-3 - over
150,000 sold!!

Unbelievable! $9.99
saz Plus - The best file utility for 1-2-3 - Shrinks Lotus
files by up to 95% - Backup and recover your
spreadsheets easily and quickly.

Incredible! $9.99

Weller Solder Station
WTCPR Prof~ssional Soldering Station - Low voltage,
temperature controlled tip - Uses standard Weller tips

Under Cost. $79.99

286 Motherboard...
The manufacturer made a one-time deal with us on a
great AT motherboard with the latest DFI chipset

12.5 MHz PC-AT compatible system board - 80286
chip running at 12.5 or 8 Mtlz, hardware or software
selectable - 8 MHz bus speed - up to 4 MB of memory
can be installed - supports EMS 4.0 driver - baby AT size
- coprocessor socket - 3 XT slots, 4 AT slots - AMI BIOS

Lowest "rice!., $1~9.99
CIRCLE 259 ON FREE INFORMATION CARD RE-SHOPPER



01 International, Inc.
95 E. Main St., Huntington, NY 11743

Phone: (516) ll73-6866 • FAX: (516) 673-6893

cond risetime. Some mod
els have an activator pin for
readouts and automatic
scale factoring that can be
used on scopes having that
feature.

List prices for the 30 
MHz TPI probes begin at
$74.00.-Test Probes
lnc., 9178 Brown Deer
Road, San Diego, CA
92121 ; Tel: 619-535-9292.

TOROID TRANS
FORMER TESTER.
Atlantic Magnetics' model
3500A toroid transformer
tester can be used for in
process testing and incom
ing inspection of transfo r
mers and inductors wound
on donut-shaped toroid
cores . The tester can han- .
die just about every avail
able size toroid. ranging
from small -signal, 0.060- .
inch core-inside diameter
transformers for communi
cations, up to large, 8-inch
core-inside diameter trans-

without soldering for on
site repairs and provide a
more secure contact than
snap-together probes . A
distinctive, sawtooth
shaped center conductor
eliminates microphonics.
That design offers superior
resistance to breakage
from pulling and bending.
The cable that is used is
thinner and more flexible
than those w ith straight
conductors.

The 300-MHz probe as
sures precise measure
ments with less than 3%
overshoot and 1.2-nanose-

CIRClE 28 ON FREE
INFORMATION CARD

Champion
Series

One low
cost meter
saves panel
space.

3-in-1 Meter
DC Volts, Amps, Watts
Measured Simultaneouslyl

Call or write for more information

PCBoards
2110 14th Ave. South, Birmingham, AL35205

(205) 933-1122

* HP and HI PLanER DRIVER optional 49.00

REQUIREMENTS: IBM PCor Compatible, 384 K RAM

DOS 3.0or later. IBM compatible printers.

PCBoards - layout program 99.00
PCRoute - auto-router 99.00
SuperCAD - schematic pgm. 99.00

DEMO PKG. - 10.00

I~:::~:;~ ~:::~:::~ ~:~ ~ . ~:~ ~ ~::~ ~:~ ~I
,:Hm:E.lp:~ri.l~
P-C-B ARlWORK MADE EASY I
Create Printed Circuit Artworkon your

IBM or Compatible
* MENU DRIVEN
* HELP SCREENS
* ADVANCED FEATURES
* EXTREMELY USER FRIENDLY
* AUTO GROUND PLANES
* 1X and 2X PRINTERARlWORK
* 1X HP LaserJet ARlWORK

ASK ABOUT
OUR FULL
LINE OF
LOW COST
METERS.

The APM7rJN Series, 3-in-1 analog meter uses two isolated meter
movements that measure DC Volts and Amps. Where the Volt and
Amp meter pointers intersect, DC Watts are read from acalibrated
scale on the same meter face. Custom meter faces can be supplied.
Only one panel cutout required to mount meter.
DC Voltage Range: 0-30VDC. (All models)
DC Current Range: ~5, ~15 or~ Amps
DC Wattage Range: 80, 250 or 500 Watts.

)4 RE-SHOPPER



WIRELFSS FMMIn:
Small but mighty .8"x1"
PCB, will really stomp
out a signal well over 400'
yds . This Is a buffered
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

RAINBOW KITS
rID- .'

, .
~ . -,.~ . ..:

X WE HAVE THE 'BEST UNIT YOU
CAN BUY AT ANY PRICE ,

X ALL AUTOMATIC· NO CONTROLSf~ ,
1 CABLE IN - 1 CABLE OUT li

X USE ON ANY VCR ~ ~
X THE ONLY UNIT WITH THE ~"~=;ci'~~z.:.:.,:~.~-,;;;.~;;;;-;-;,;;;;=~~~~

ENHANCING SWITCH ~~

X 100% MONEY BACK GUARANTEE VIDEO STABILIZER

STROBE UGHT

$8.95

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 blcy
cle. Operates on 8 or 12v
DC and has a variable
strobe rate .

KIT ST·1

COMPLETELY

BUILT $49.95
WARNING: Use of this device to

duplicate copyright material may be
against certain federal & state laws.

OUR TV FILTERS ELIMINATE UNWANTED TV
CHANNELS OR ANY INTERFERENCE THAT
ALTERS BOTH THE SOUND AND VIDEO.

KIT BOOK $14-.95

THIS MANUAL
CONTAINS ALL
SCHEMATICS I PARTS &

P ,C. BOARD LAYOUTS
FOR ALL OF THE
RAINBOW KITS. USE

YOUR OWN PARTS TO
CONSTRUCT ANY OF

OUR KITS.

$10.95

fJI,·· ' , ~
o

'. 0, t

ACUNE MONITOR
nils is something every
computer user, photog·
rapher, or anyone that
must maintain a safe
usable AC line voltage----------1 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 multl-color LEOs,
what voltage Is being
distributed to your
equipment at that par
tlcular outlet.

KIT LM·110 $10.95

CHOICE

We will accept telephone order. for Vi." & M..tert"r~

$12.95

(ELECTRoniC RAln80w ~)

fiiiii!i!!i!iil To Order CaII [~I
~ 317-291-7262 ~

This easy to build kit will
turn your digital volt
meter Into a CAPACITOR
METER. Tum that junk
box of unmarked capacl
tors Into a fortune. Meas·
ures capacitors from
(2pF to 2.2uF. Operates
on a 9v battery . Size
1.75"x2"

KITCA·2 $5.95
6254 LaPas Trail • Indianapolis, IN 46268
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Add New Enjoyment To Your SW Receiver
with the * MICRODECTM Decoder

SIGNAL STR ENGTH
INDICATOR LED

LIST PRICE 5229.95

MICRODEC'" decodes MORSE, RTIV, and ASCII to ALPHANUMERIC CHARACTERS

• Automatically tracks MORSE code speeds from 5 to 70 WPM • Completely portable with optional NICAD rechargeable
• Decodes 60.67.75,100 wpm RnY and 110,330 BAUD ASCII. batteries mounted internall y. - 529.95 (List $49.95)
• Standard ASC II port to interface with your computer. • Ullra compact and lightw eight (1.5H X 5.08W x 5.25L)
• Internal practice code oscillator. • Optional display color: 515.00 (Ust $30.00) (red or yellow)
• Stand ard cock pit green display. (red & yellow optional) • Operates on DCvoltages betwee n 9 VDC and 15 VDC
• Power switchN olume control/Internal speaker (ACIDC adapte r provided at no cost).

SHIPPING AND HANDLING: Continental United States add $8.50 for UPS ground. Florida residents add 6% sales tax. Other
types of Express shipments and foreign destinations will be quo ted on request.
METHODS OF PAYMENT: MasterCa rd, VISA, Money Orders, Certif ied Checks, and Personal Checks. (Please allow two
weeks for personal checks to clear.) QUANTITY DISCOUNT FOR HAMISWL CLUBS. Dealer Inquir ies Welcome.

ORDER YOUR

CLASSIFIED SPACE

FOR MARCH 1991

NOW-SEE ORDER

FORM PAGE 68

SOMERSET ELECTRONICS, INC.
1290 HIGHWAY A1A, SATELLITE BEACH, FL 32937 • ORDER & FAX: (407) 773-8097

Order Today - Send check or money order (sorry no credit cards).
CA orders add 7.25% tax. All orders add $4 P&H ($8 to Canada).

Send a business size Self-Addressed Stamped Envelope /o r latest catalog.

Mondo s tronlc s - 2476 Verna Ct. 0

San Leandro, CA 94577 - USA ~

Robotics! Engines! Inventions!
Thin Shape Memory Alloy wires
contract like living muscle when
electrically activated.

Space Wings - Sleek silver wings
flap silently using only 5 cm of
SMA wire . Assemble this futuristic
kit in under an hour. Stands 15 em
high. Perches on your PC or desk
lamp. Annoys cats. With printed
circuit board, parts, info on SMAs,
and complete instructions . Runs on
two AA batteries (not included).
3-001 Space Wings Kit $19.95

Single Board Computer
803 1:8155+2764+RS232
Z-80: 2x8255+2764+6264
6809 :2x8255+2764+6264

~~{':~~f;':s with $18.5

486-25, 100MB, SVGA sy •• $3190
386-33C, 100MB, SVGA S fitJ $2350
386-25C, 40MB, SVGA sy. $1850
386-SX, 40MB,SVGA sy $1390
286-16, 40MB, SVGA sy $1150
All systems include: 1M:lmemory , 5.25~ 1.2M Floppy Drive or 3.5~

1,44M Floppy Drive with cont roller . 101 Enhanced Keyboard. AT
Desktop case with Power supp ly, 2 Sedai.t Paranel.t Game port.
High quality Gol d Sta r SVGA 1024x 768 14" Color Monitor.

... All prices are cash only, Quantity pricing CALL .

... Add $3.5 mi nimUfll SIH, and add $3.5 for COD.

... Add 7 .251 Sales Tax on CA residents.

.. Money Order, Personal Check, PO a c c ep t e d .

2828 lone Drive , San jose, CA 95132 (408) 259-4866

Looking for

Bargain$? ~
Eprom Programmer 8031, Z80,6809

PC-based Programmer
• Programs 27xx and 27xxx

up to 27010.
• Supports variou s Formats

and voltages . w/software

$115 ~f5~o2 $135 ~~~

DataCraft

DRAM
1MXl -70 $5 . 99
1MXl -80 $5 .59
1MX1 -100 $5 . 49
4 1256-7 0 $1.89
41 256-80 $1. 7 9
41 25 6-1 00 $1 . 69
44 25 6- 80 $5 .8 9 J-- - - - - - - ---L- - - --- - J

4164 -100 $1 . 59
4 4 64-100 $1.99

SIMM/SIPP
1MX9- 80 $55 . 0
1MX9 -1 00 $54 . 5
256KX9- 80 '$1 6 . 5
2 5 6Kx9- 100 $1 6 .0
1Mx8-80 $54 .0
4Mx9-80 $33 9

Prototype Cards
for IBMlPC/XT/AT/PS2

Un iversal PIU9.i"$
from 4 "x4" 12.5

The rec:hntca l Ed •Hontn

CIRCLE 284 ON FREE INFORMATION CARD

BECKTRON

THE TD-4 FEATURES: "TECHNOLOGICALLY ADVANCED SIMPLISTY'
4 CHANNEL OF QUALIFIERS; RE-OCCURING DATA CAPTURE; ONE TIME
EVENT DATA CAPTURE UP TO 15 NANO-SECONDS; PROPAGATION DELAY
COMPENSATION; TTL AND C-MOS COMPATABLE; SHIRTPOCKET PORTABLE;
AFFORDABLE; 4 CHANNEL EVENT RELATIONSHIP,FOUR BIT TRIGGERING
EXTERNAL SOURCE FOR YOUR OSCILLOSCOPE AND MORE;

TD-4 PRICE $229.00
1-800-592-4141 WAOE IN~

Full line catalog . available USA~
Terms; Visa / MC / COO

REVOLUTIONARY LOGIC PROBE
BECKTRON's TO-4, THE ONLY FOUR CHANNEL LOGIC PROBE

THE TD-4 IS LIKE FOUR LOGIC PROBE IN ONE
EACH CAN BE USED INDEPENDENTLY OR SYNCHRONOUSLY
THE TD-4 IS A FOUR BIT TRIGGER SOURCE FOR YOUR OSCILLOSCOPE

BECKTRON's TD-4
Deal. .... Inqulrl u W.lcom.
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280·313

•
280·1398

I
AN·7148 BA·5406 HA·1377 LA·4445 TA·7270P TDA-2005

o
UPC-1366 8TK·41911I

8.60

19.50as lowas
c:::>

as lowas .20

1.15 .. low.. 1.10 .. low .. . 81 .. low.. . 96 .. 1ow .. . 95 .. low.. 1.20 as low as . ..99 .. low .. .90 .. low..

~~~ ~~~
as low " .03 "low" .05 " low" .07 as lowas .21 " low as .36 as low" 1.49 "low" 1.25 " low" 1.90

.. low .. . 17 .. low.. 1.10 .. low..

D@m3:"12"25"~" ~' ~f ~" low" 1.99 "low as . ..... .... .. •50 as low as _. •51 Rubber Belts as low as 8.75

FOR MORE INFORMATION ABOUT OUR PRODUCTS AND PRICING PLEASE CALL
FOR A FREE CATALOG

FOR FIVE OR MORE PIECES. PLEASE CALL OUR TOLL FREE NUMBER

FLYBACK REPLACEMENTS
EMERSON KAWASHO SHARP

REPLACES MFRI ORDER. 1-4 REPlAC ES MFR. ORDERI 1-4 REPlACES MFRI ORDERI 1-4
0432140021 62-810 18.47 101·214-()04-03 62-170 17.33 N 63-610 22.50
043214007 1 62-825 22.16 101-214-005-03 62-180 17.34 RTRNF 0009PEZZ 63-820 22.86
0432140081 62-830 18.80 1 01 -2 1 o-o3סס-4 62·190 17.34 RTRNF 0014 63-830 20.50
0432200111 ~122 31.72 101-220-002-03 62-200 23.16 RTRNF 0015 s:Hl4O 20.50

101-220-003-03 62-210 20.87 SANYO RTRNF 0016 63-850 20.50
RTRNFOO59 63-860 20.50

PANASON IC 4·2751-48500 63-105 8.00 RTRNF l 335CE 63-1335 34.22
1-4 REPlACES MFR. ORDER. 1-4 4-2751-48600 63-110 8.00 RTRNF 1431CEZZ 63-910 24.93

17.59 TLF-6041F 62-485 28.28 4-2751-60108 63-115 7.59 RTRNF 1452CEZZ 63-920 24.93
17.30 TLF·69965 62-510 26.97 FO·l92A 63-135 15.70 RTRNF 14n CEZZ 63-930 24.93
19.39 TLF·14401F 62-570 20.78 FO·239 63-150 15.71 RTRNF 1588C ~106 25.00
17.55 TLF-14503F 62·580 22. 16 FO-24O 63-155 17.10 SONY
17.14 TLF·14617F 62-490 27.27 FO-241 63-160 15.57

R AC SMFRI R ERI 1-4
15.00 TLF-14706 62-601 27.16 FO·243 63-170 19.86
18.51 TLF·69983 62-520 26.97 FO·260 63-180 15.94 1-439-238-11 ~111 21.17

18.52 TLF-700 12 62·740 18.60 F-l108 63-220 15.74 1-439-254-13 ~112 17.64

15.30 TLF·80802-1 62-530 9.42 F-1117 63-225 25.86 1-439-273-12 ~113 21.17

TLF-80643-1 62·540 9.42 F-1119 63-240 17.15 1-439-351-22 ~1 15 22.05

F·1123 63-250 15.55 1-439-351-13 ~1 19 29.58

HITACHI SAM PO F-1125 63-252 15.91 1-439-357·12 ~12O 29.58

REPLACES MFR. ORDERI 1-4 REPlACES MFRI ORDERI 1-4 F· 1129 63-255 25.85 TANTUNG
2432471 ~104 23.15 SFT-024D 63-880 8.06 F-ll33 63-260 21.51 R MFRI R RI 1-4
24328 11 ~105 23. 15 8FT·043l1 63-900 9.01 F·ll48 63-270 20.88 FTB-174 ~117 21.62
2432944 62·840 35.24 8FT-046 63-670 8.06 F-l1n 63-280 19.45
2433171 ~118 30.94 SFT-063A 63-890 8.06

R.C.A.2434391 62-850 18.47 FB-l053 63·210 18.27
2434401 62-860 18.60 FB-l061A ~109 19.42 REPlA CES MFRI ORDERI 1-4

2434651 63-0103 20.37 FB-3Q05 ~1 10 21.62
7334021 ~101 28.40 FB.()1166 ~121 29.76

Replacement Triplers

Order# Replaces 1·9 10+
61-500 SOOA 8.57 7.34
61·521 521 9.22 7.90
61·522 522 10.29 8.82
61·523 523 8.70 7.45
61·526 526A 8.71 7.47
61-528 528 8.79 7.53
61·529 529 8.79 7.53
61·530 530 8.80 7.54
61·531 531 10.11 8.67
61·532 532 9.33 8.20
61·533 533 9.34 8.02
61·534 534 9.81 8.42
61·535 535 9.81 8.42
61·537 537 9.93 8.99
61·538 538 8.62 7.38
61·539 539 8.73 7.48
61·549 549 11.22 9.61
61·550 550 11.76 10.08
61·556 556 10.85 9.30
61·557 557 9.70 8.31
61·559 559 10.38 8.90
61·561 561 10.57 9.06
61·564 564 9.28 7.98

What you see here is not only what you get.

WE STOCK...
over 13,000 diffe rent items, act now, start the saving . Call us or FAX us, for your free large catalog, we will mail it to you right away.

Or Fax us your Inquiry. (213) 727·6032 OR (213) 888-6032

All prices. terms, and conditions subject to change without any notice

1-800-325-2264

SHIPPING:SEMI-CONDUCTORS
74 3SK BUX LB MPS TO
74HC AC BUY LC MPSA TBA
74LS AO CA LD NE TOA
1N AN CX LM SN TOA
2N BA OM M STA TIP
2SA BC GL MB STK UA
2SB BO HA MC STR ULN
2SC BF HO MJ SN UPA
2S0 BU KA MJE TA UPC
2SK BUW LA MN TC UPO

Min. Order $49.00

SERVICE:
It took us decades m thIS busmessto
have 16 .000 customers.
Aggressiveness to ,eIYe you the
customer. We doallwe can tohelpyou
save and grow.

PRICES:
Ourcompetitive priceshave moved
us to the front of the line in this
Industry. We have low, low prices
because we are convinced to mark
upevery itemwehavethelowest %
we can afford.

We shipanywhere inthe woi1d WIthin
24 hours from the date of your
connrmaton. Wecan use:
• Airmail
• OHL
• Airflnes
• or othermeans of transport

QUALITY:
We sell premium high quality
merchandise. if it was not that good
wewould notbuy rt ourselves. andwe
offer ..U,".Uon guaranteed.

A SUMMARY OF WHAT
WE HANDLE

• Genuine made seml-eonductor
• I.C. sockets
• Fuses & lamps
• Connectors audlolvldeo
• Cable assemblies audio/video
• Magnetic tape heads
• DC motor 6, 9, 12 volts
• Rubber belts audio/video
• Pinch rollers audio/video
• Video Idler assemblies, wheels & tires
• Video heads & belt kits
• CATVIMATVaccessories
• Ties & clips
• Indoor TV antenna
• Video R.F. modulator
• High voltage trlplers

DALBANI CORPORATION
OF AMERICA

Addree.: 2733 CARRIER AVENUE Tel: (213) 727-0054
LOS ANGELES, CALIFORNIA 90040 Fax: (213) 727-6032
UNITED STATES OF AMERICA (213) 888·6032

CIRCLE 260 ON FREE INFORMATION CARD

ALL SALES IN u.s. DOLLARS._88
WE ACCEPT VISAI M.C./Am.Ex.
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LEARN ELECTRONICS FROM VHS VIDEO TAPES!

CIRCLE 29 ON FREE
INFORMATION CARD

formers for power con
version and transmission
applications..

The instrument accu
rately determ ines and dis
plays the turns-count of
toroid transformer core
Windings. even if they are
overlaid with hundreds of
turns wrapped with finish
ing tape. By eliminating the
need for benchtop setups
of signa l generators. os 
ci lloscopes. and volt- .
meters . use of the 3500A
reduces the chance for
human error and level of
skill required to do that
type of testing.

Toroids are placed over
the inst rument's conical
mounting hub and. at the
touch of a button . a rotating
contact arm swings into
position to complete the
low-voltage primary con
nection. In 100 ms or less.
the test is perform ed and
the results are displayed;
total test time is just 15
seconds . A low-per
meability mode. in which
the unit is used to compare
to roids under test to .
known turns -co unt refer
ence transformers . solves
t he test ing problems
caused by low-permeability
core materials. A wide se
lection of reference toroids
for testing purposes are
available separately.

The model 3500A toroid 
transformer tester costs
$1995 .00 ; reference
toroids cost $50 .00
each .-Atlantic Mag
netics, Inc•. 1441 SW
30th Avenue. Pompano
Beach. FL 33069 ; Tel :
305 -979-7920 ; Fa x :
305-977-5128. R·E

Our Video Tapes
Are Designed

To Make Learning Electronics
Fun and Easy!

• PART 6-0SCILLATORS
54 min $32.95
Electronics and You-VT-208

• VCR MAINTENANCE & REPAIR
VT-203-S4 min $32.95

• INTRODUCTION TO VCR REPAIR
VT-204-110 Min $59.95

• PART 5-AMPLIFIERS
52 min .- $32.95
Electronics and You-VT-207

CALL TOLL FREE AT

1-800-678-6113 \'15"
"r-JV

dO
or ttC"JU'

mail check or money order to: ~"S1'l: p1'£V
UCANDO VIDEOS "cCl:

P.O. BOX 928. GREENVILLE, 08 45331

• PART 4-POWER SUPPLY
55 min $32.95
Electronics and You- VT-206

• PART 3-SEMICONDUCTORS,
47 min $32.95
Electronics and You-VT-20S

• PART I-DC, 53 min $32.95
Electronics and You- VT-20l

• PART 2-AC, 71 min. . , $32.95
Electronics and You-VT-202

Ifyou are presen~y servicing TVs,VCRs, camcorders or any other electronic
equ ipment, computer repa ir can C10uDle your income.

National research results indicate that computer technicians bill out at double the
hourly rate of electron ic eq uipment technicians.

Tech-Serv can put you into comp uter repair quickly, econom ically and efficien~y
and with a complete suppart program ind uding a proven marketing plan.

We provide :
RECOGNITION TRAINING
Nationally recognized trademarks and Hands on training: IBM, Compaq, Apple,
logos give you immediate recognition as and compatibles at 3 separate leve~s:
a professional computer repai r specialist level 1: 8086-8088 Base<! Mac~lI1es
by be ing a Tech-Serv Authorized Computer DOS System Configuration
Repair Center in your market area. a8nOd28uP98raOd3e8s hl l

level 2: 6/ 6 Mac Illes, etter
DOCU~ENTATION . Quality and laser Printers
Wr; provide ma nuals, ~chema!lcs, documen- level 3: System Networks Configuration,
tatlon and advanced diagnostic software . Installation and Repair

NEW HARDWARE FINANCING
C~U's : IBM, .Apple, Compaq, and others . Available for qualified businesses .
Printers: Okldat?, Epson, HP lasers and OVER 165 DEALERS WORLDWIDE
others at huge discounts. F' d t h d I tr .

111 ou wymore an more e ec OIllC
PARTS & BOARD REPAIR professionals are adding computer repair to
Single source for parts and board repair. their businesses or starting their own corn -
24-hour exp ress turna round. puter repair businesses .

Call .Tech-Serv at.(212)967-1865 now.
tech AU THORIZED DEALER___SerVSM
SERV ICING THE WORLD OF MICROS

C1989 TeeI>SorvCo<p. 253 West 28th Street, New York, NY 10001

Double ~our income!
Computer maintenancelservice

- a $10 billion industry.

58 RE-SHOPPER
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OSCILLOSCOPES
CURSOR READOUT
P-2620 20 MHz, DUAL TRACE $699.95
P-2640 40 MHz, DUAL TRACE $839.95

DIGITAL STORAGE SCOPES
P-2820 20MHz, 20 MS/S $1299.95
P-2840 40 MHz, 20 MSis $1499.95

·AII Scopes Come Complete With Probes.
Spec Sheets - Upon Request.

MODEL P-2020
20 MHz DUAL
TRACE
WITH COMPONENT
TESTER.

$339
OTHER MODELS

P·2520 20 MHz, DUAL TRACE, DELAYED TRIGGER $439.95\ P·2035 35 MHz-50 MHz, DUAL TRACE, DEL'AYED TRIGGER $449.95
P·2540 40 MHz, DUAL TRACE, DUAL TIME BASE $689.00 P·2015 15 MHz, BATTERY PORTABLE, MINI-SCOPE $499.95
P·2560 60 MHz, 3 CHANNEL, 8 TRACE $899.95 P-2510 100 MHz, 3 CHANNEL, 8 TRACE $1250.00

Auto-Ranging "Probe" and "Shirt Pocket" DMMs
o Model 0-935 includes 2 probe tips MODEL 0-935 $29.95

(short & long; 2-Lr-44 button battery),
carrying case, ground lead ---eJ
& alligator clip.

o Size 1Wt.:
1-118"H x7/8"W x 6-113"D; 2.1 oz.

o Has audible continuity beeper data hold.
Input 10M0

o OCV: 0.1 mV to 1000V ±0.7evo
(±1% 0-930) 5 ranges.

o ACV: 1 mV to SOOV ±1% 4 ranges.
o Resistance: 0.1n to 20M n +0.7%

(±2% 0-930) 6 ranges. -
o Model 0-930 has diode test and

includes batteries, probes, carrying case.

o ~~el ~t~~"W x 4-113"H x 2/5"D: 3-1/4 oz. MODEL 0-930 $19.95

Bar-Graph OMM
o Auto-ranging for easyaccurate

readings with manualover-ride.
o Range and datahold, plus

Hi-I<M' power ohms.
o Memoryset, for making

relative meas.
o Transistor test for NPN1PNP

plus diode test.
o Analog bar-graph ideal for null

peakand trend observation.
o Extended resolution of 1:3000

in manual mode.
o Visualplus audibleover range

indication for voltage and
current.

MODEL 0-990 $69.95

10 FUNCTION DMM
WITH TEMPERATURE PROBE
010 Functions
oTemp. with "K" type thermo.

probe - 20°C to 1200°C.
-Frequency:' 10 Hz to 200 kHz,
2 ranges.

-Capacltance:
1 pf to 20 uF,
3 ranges.

oTransistors :
hFE, NPN/PNP

oDiode and
continuity test,
data hold

020 ampere
AC/DC
0-910

$99.50

FOUR FUNCTION FREQUENCY COUNTERS
Frequency, Period,Totalize, Self Check wi High
Stabilized Crystal Oven Oscillator, 8 digit LED
display.

8-818 (1.2 GHz)

$199.95
8-808 (120 MHz)

$175

A-413
(2KV)

$6.95
(MIN. 10 pes.)

A-402Z
(20KV)

$17.95

2KV and 20KV MULTIMETERS

SWEEP FUNCTION GENERATORS

DIGITAL LCR METER

ZM·l080

$99.95

Measures:

Coils
1uH-200H

Caps
.1pf-200uf

Res
.01-20M

8-820

$225

200 kHz AUDIO OSCILLATOR
and DIGITAL FREQUENCY COUNTER

DIGITAL MULTIMETER

$24.95
0-906

19 Ranges
OCV-1000
ACV-750
DCA-10A
Res-2MO
Diode check

RE-SHOPPER 5



LAB-ON-A-CARD TM
(For your IBM PC or compatable)

Imagin9 having Bli of th9
following instum9ntB for
on9 low prlc9:

4 CHANNEL DIGITAL
STORAGE SCOPE

BACK-UP ALARM

• Preve nts possib le backing
accidents

• Detects unseen objec ts
behind a vehicle

CA residen ts add 6.75% tax

DIGITAL VOLTMETER

CIRCLE 30 ON FREE
INFORMATION CARD

Eight file-protection util
i t y programs are dis
cussed , and complete
step-by-step instructions
are provided. for FATSO
(File Allocation Table Se
curity Option); PARK(hard
disk head parker); Vir
uscan (command-line virus
scanner); Protect (soft
ware write-protect tab) ;
Lockup (automated hard
disk lock and key); FLU
SHOT + (memory-resident
virus protect ion); Clean-up
(virus-eradicat ion utility);
and CHECKUP (the au-

THE COMPUTER VIRUS
HANDBOOK; by Richard
B. Levin. Osborne
McGraw-Hili, 2600 Tenth
Street, Berkeley, CA
94710;softcover, $24.95.

How can you protect
your company compute r
data from viruses? Cutting
through the hype, rumors ,
and false claims about
computer viruses t hat
plague the marketplace,
this book is a practical and
usefu l guide to minimizing
the risk of corrupted or lost
data.

The author presents an
overview of how viruses
and other types of " rogue"
software operate, and then

.presents tips on preventing
the spread of com-putervir
uses. Complete coverage.
of antiviral policies for the
workplace includes advice
on evaluating and using
antivirus software, identify
ing and eradicating viral in
fections, implement ing vir
al defense mechanisms ,
hard-disk management
techniques, and personnel
polic ies.

+ S2 .50 shipping & Handling.

18040 Sherman W ay Suite 5 11
Reseda. C A 9 1335

Tel: (818) 708-2334
Fax: (818) 708-2362

Calco International
Send check or money order to:

$49.99

• Easy install ation on to
the bumper

• Avai lable in black . si l ver .
chrome. red. ivor y to match the
co lo r of yo ur bumper

• 30 day satisfact ion guarantee:
Fu ll refund if not satisfied

• G ives out a warning
signal to the driver

• El im inates the guesswo rk
whe n parking in reverse

• Neve r again w i ll heavy rain .
snow. or fog be a probl em

$295 .00
$349.00

KIT:
Assembled

24 CHANNEL DIGITAL 1/0

Use as trigger inputs for
instruments or general
purpose TTL 110

Manual shows you how to
modif y the instrument software
(SOURCE CODE includ ed) or
write your own routines in any
language. Examp les include:
LOGIC ANALYZER, how to
add curso rs to your scope,
make a CHART RECORDER
and MORE!
Most instruments operate
concurrently.

Introductory specials:

3 CHANNEL UNIVERSAL
COUNTERITIMER

SeaSide Software
312 W. Sixth 51. #108 R1
Corona, CA 91720
(714) 278-3780

VISA I MasterCard

PULSE GENERATOR

use alone or add PK. PK-PK,
or ?? to your sco pe display

nanoseconds to days
mono or astable

time nanosec onds to days
freq uency to 1 MHz

400K samples/sec (adjustable)
flexible trigge r modes:

pre. post. voltage. time
multi (like logic analyzer !)

Shipping .. Ho.na ling
Unaer S50.00 =S5.00
S50.00 to S100 =S7.00
over S100 =SI0.00

--.

Midwest Laser Products
P.O. Box 2187

Bridgeview I IL 60455
(708) 403-6984

Call or write for free
catalog.

Low Power He-Ne's
Holography
Lightshows
Optics

85/'lA
eo.ch

Laser Diodes

Toshibo. TOLD9200
VI 0.velength: 670nM
OptiCo.l Power: 3MVI
Opero. ting Current:

$65.00

Toshibo. TOLD9211
VI 0.velength: 670n/'l
Optico.l Power: 5/'lVl
Opero. ting Current: 60/'lA

$110.00 eo.ch

Laser Diode Collimator
Fits o.ll Toshioc lo.ser diodes.
Used to /'lo.into.in 0. tight beo./'l
0. t long disto.nces. High Quo.lity
Ilp ttc, $18.00 eo.ch

$130.00 eo.ch! !!

Solid-State Laser

------~

I /'lVl Solid-Sto. te Lo.ser.
Uses Toshibo. 9200 lo.ser
diode. Produces o.bout
0. 0.6' spot 0. t 40 feet .
Requires only 3.9 to
4.5 VDC (3 pen-light
oo tteries works greo. tJ
VI0.velength: 670n/'l (red)
Size: Only 1.6' tong by

0.625' in dio./'leter!
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8646CorbinAvenue· Northrid e, CA 91324

24-Hr Info & Order Hotline
1-800-283-4759

Generate hundreds of dollars monthly
in your spare time by install
ing a BigMouth voice mail
card and our menu-driven
software package in your
own IBM-clone computer .

Use it to rent voice mail
boxes and pocket
pagers, advertise mail
order products, or op
erate a pay-per-call

~ ......J service using credit
cards, passwords , or

a nationwide 900 number.
. AddtheoptionalGoldminemodule

and your BigMouthwili automatically generate outbound tele
phone calls to friends, existing clients, or new prospects for
sales and telemarketing purposes.
Your BigMouth arrives complete with all software, external
speaker, third-party peripherals directory , a detailed installa
tion manual and entrepreneurs guide.

101 1840 Blgmouth '299." 1011841 Goldmlne $gg.oo
Entrepreneurs Toolkit '25. 00 (a<diIOdOllf1lt=purch-..)

IDemoSourceSj~~~======~

EEPROMS
2804,2816A
2864A, 28256*

Micr'iControuers
8741 * 8742*
8748*, 8748H*
8749*, 8749H*
8751*, 87C51*
8752*, 8744H*

*Socket Adapter
Required
(Dlagr.ms Included)

ANDRATECH
P.O. BOX 222

MILFORD, OHIO 45150
(513) 831·9708

CONNECTS TO YOUR SYSTEM'S

PARALLEL PRINTER INTERFACE

MS-DOS EPROM
PROGRAMMING SYSTEM

NEEDS NO INTERNAL CARD
EEEK2MS
2708 (3 supp ly)
2758,2716
27C16,2516
2532*,2564*
68764*,68766*
2732,2732A
27C32,2764
2764A, 27C64
27128, 27128A
27C128,27256
27C256, 27512
27C512 27C010*
27010*,27Cl 001*

L...--;;;:;c==~====---'

• A FULL FEATURED, EASY· To-USE SYSTEM WORKS WITH ANY DESKTOP OR LAPTOP MACHINE
• ADAPllVE, HIGH·SPEED ALGOR ITHM MINIMIZES PAOGRAMM ING TIME AND INSURES VAUD DATA
• SYSTEM PROGRAMS ALL STANDARD DEVICES OR eQUIVAL ENTS FROM ANY MANUFACTURER
• ALL SYSTEM COMPONENTS FIT NEATLY INTO CASE FOR TRA VEL OR STORAG E

SYSTEM SOFTWARE COMMANDS
• PROGRAM EPROM(S) • SAVE EPROM(S) OR • COpy EPROM(S)

FROM DISK FILE BUFFER TO DiSK • VERIFY EPROM
* READ DISK FILE INTO • PROGRAM EPROM(S) ERASED

BUFFER FROM BUFFER • BUFFER EDITOR
• READ EPROM(S) INTO • COMPARE EPROM(S) • SELECT DEVICE TYPE

BUFFER WITH BUFFER • DEVICE CHECKSUM
BUFFER EDITOR HAS 18 BYTE LEVEL COMMAN DS FOR DETAILED OPERATIONS

SYSTEM INCLUDES: PROGRAMMIN G UNIT, POWER PACK, $239
CONNECTING CAB LE, OPERATION MANUAL & SOFTWARE

SOFTWARE AVAILABLE ON 3 1/2" OR 51/4" DISK
TO ORDER SEND CHECK, MONEY ORDER, WRITE OR CALL :

CAL L OR WAITE FOR MORE INFO. - ADD $5.00 FOR SHIPPING - $4.00 COD ••••••••••••••••••••••••
: RESELLER INQUIRIES INVITED :
••••••••••••••••••••••••
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MISCELLANEOUS
ELECTRONICS FOR SALE .

INTERESTED IN a bette r screwdriving bit? Phillips,
Torx, Slotted, Tri-Wing, Square Tip, Allen and more?
Then use Ape x! An industrial bit that is precision
machined from spec ial shock-resistant steel , then
heat treated for toughn ess and dur abilit y. The bit
that sets the standard for "quality" in American in
dustry. A bit that is inexpensive without being cheap.
Sound great ? Then send today for your complimen
tary catalog . Pick from 101 sizes and sty les in
lengths up to 6 inches. You' ll ~et low prices , speed y
delive ry and courteous service. Shipping is free,
and no order is ever too small. Made in the USA .
DON SHOCKEY COMPANY, P.O. Box 24042-RE,
Dayton, OH 45424. (513) 236-2983.

TUBES RECEIV ING INDUST RI AL ANTIQUE
6L6GC 6LQ6 20LF612AX7 ETC. SYLVAN IA 015
TRI B UTOR EXTENSIVE INVENTORY ARLEN
SUPPLY CO., 7409 WEST CHE STER PIKE, UP
PER DARBY, PA 19082. 1 (800) 458-1301. FAX
(215) 352 -9388. .

3-1/2" HD 1-44MB formatted disks . USA made. 10
minimum. $1.00 each postpaid ! 100% certified or
huge cata log of over 3,000 surp lus items on 720K
disk $2.00 free with order ! BEACH RADIO, PO Box
548 , Boston, MA 02112-0548.

CABINETS/ENCLOSURES. Rigid 1/16 alum inum
shell, hardwood trim, contemporary sty ling. Several
sizes and styles available. $9 .99 - $23 .99, free bro
chures. PYRAMID ELECTRONIC PRODUCTS,
15020 LaGrange Road , Suite 2100, Or land Park, IL
60462 .

TUBES $2.49, 1000 types. Also surp lus compo
nents . SASE brings lists . DNF , 6690 7 Mile Road,
South Lyon , MI 48178 .

COMPUTER HARDWARE
FREE CATALOG. Huge discounts on IBM compati
ble hardware . A& D PRODUCTS, 250E S. Lyon,
Suite 322 , Hemet; CA 92343.

COMPUTER SOFTWARE
PC BOARD and schematic design sottware for the
IBM PC/compati bl e. Cre ate professional PCB
layouts (requires EGA) and electronics schematics
(CGA) with these inexpensive shareware programs.
Both for $7.00. DEL-PHONE IND USTRIES, PO Box
5835A, Spring Hill, FL 34606.

FREE GAME or utility program for IBM on 360K
disk! You choose category, wechoose program. We
will also send you our lists of renta l and sharewa re
programs and surp lus electronics (over 3000 items)
on more disks! Monthly specia ls too! Just send
$2.00 (refundable) for shipping. Add $ .50 for 720K
disks. BEACH RAD IO, PO Box 548 , Boston , MA
02112-0548 .

RELAY BOARD for PCIXT 32 inputs 16 DPDT relay
outputs. Software matrix selects any input to any
output. Board , cab les, terminators, and software
$299 .00. MBF ASSOC., Box 6775 , Torrance, CA
90504 .

RENT COMMERCIAL software , as low as $2.00 per
disk. SOLUTIONS: Bo x 5143, Old Br idge, NJ
08857.

PLANS-KITS-SCHEMATICS
INFRARED REMOTE control tester. Build your
own with easy to find parts . No more hard to see test
cards, anyone can build it. Send $5 .00 for plans or

large SASE for mo re info rmation . CHECKMATE
COMM ., PO Box 11-0808, Brooklyn, NY 11211 .

DIGITAL COMPASS sensor. Build your own state
of-the-art electronic compass with LED output. Sen
sor & plans $16.00. DEL-PHONE INDUSTRIES,
Box 5835A, Spring Hill , FL 34606.

FM STEREO TRANSMITTER kit inclUd ing PC
board and components. Transmitter is tuneable
from 88 - 108 MHz to transmit audio from your disc
player, VCR , TV or any line level source to any FM
radio throughout your home, yard , or car. Send
$24 .00 to WJD ELECTRONICS, RD#2, Box 80A,
Middleburg, PA 17842-9571 .

HAM RADIO kits & assemb lies for various QST &
73 construction art icles . We also offer books and
electron ic components. For catalog, send legal size
SASE w/45 cents postag e or $1.00 to A&A Engi
neering, 2521 W. LaPalma, # K, Anaheim, CA
92801.

PLANS, KITS: Bugs, micro devices, anima l re
pelle nt, Infrared viewers, shockers, shotgun mi
crophones, scramblers, alarms . Great deals ! $3.00
to GWM RESEARCH, 2025 Reuter Road , Tim
onium , MD 21093 .

COLOR TV repairs made easy. Fastest color TV
repairs anyone can do . 125 priceless secrets. $2.00
bring s sample or send large SASE for more inform a
tion . CHECKMATE COMMUNICATIONS, PO Box
11-0808, Brook lyn , NY 11211 .

CB-SCANNERS
SECRET SCANNER FREQUENCIESI Directories
list federal agencies, police, surveillance, bugging:
code s, channels, etc. Big free catalog ! CRB, Box
56-RE , Comm ack, NY 11725.
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• A IS Sate l li te. Inc .

106 N. 7th Street
Pe rkasie . PA 18944

UHF EQUIPMENT CLOSEOUTS
Zenith SSAVI STV-2. - $75 for 1. $49 ea. for 12. .

Blonder Tongue - $2.1 for I, $14 ea. for 12. .
(UHF units untested. as removed from service.)
Bargains on UHF antennas, RC~-ll1U cable . (~tc.

POLICE

SPEED
MEASURING
EQUIPMENT

RADAR

DECATUR MV·724 K·Bcmd RADAR

~
-~

.:t:--- \
re- '_ '

800KLET
'lIow RAOAR Worfs'
OMY I{ 9,fppd

KUSTOM TR6 X 'Ba nd RADAR

Professional models, some originally sell ing for
$2.000+. Portable 2.-piece unit can be mounted
on dashboard &- connects to a 12. volt power sourc e .
Numerous uses: car, boat &- snowmobile ra cing.
baseball . speedomet er calibration. traffic surveys,
etc , A wide selecti on of used and reconditioned X
band and K-band models with 90-ddy warranty
start at only $199 . Lower priced as-is unit s for
experimen tal
use. Limited
quantities, Call
for free catalog
and list .

ALSO AVAILABLE: SACREMENTO SPECIALS, OAK,
EAGLE, HAMLlNE, TEXSCAN, REMOTE CONTROLS

EXTENDED WARRANTY AVAILABLE

FREE CATALOG CALL NOW! ! !
TOLL FREE 1-800-535-1843

(8-5 CST) 24 HOUR ANSWER ING MACHINE AFTER HOURS

~~~\ OURS WORK GREAT
WHERE OTHERS HAVE FAILED

(215) 453-1400 1-800-AIS-2001
Please ca ll weekdcrys l O A . M. to 6 P. M. Eo st em t ime.

CNC CONCEPTS INC.
P.O. BOX34503 - MPLS., MN 55434
90 DAY GUARANTEE SORRY, NO MINNESOTASALES

Technica l information: Orders and cotoloq requests :

DISCLAIMER: It is not the intent of CNCConceptto.defraud anycable television operator.
FederalandStatelawsprovidesubstantial pentaltiesforthetheft of cabletelevisionservices.

R-E SHOPPER CLASSIFIED

CB ox 1990'S. Get more out of your radio. CBR,
Box 212 Rochelle Park, NJ 07662. Catalog.

ORDER YOUR

CLASSIFIED SPACE

FOR MARCH 1991

NOW-SEE ORDER

FORM PAGE 68

CABLE TV
DESCRAMBLERS, ELECTRONIC, test and com
puter equipment. Catalog $3.00. Refundable. B&R
ENTERPRISE, PO Box 662, Portage, MI 49081.

DESCRAMBLER SPECIALS . All brands. Exam
ples: Combo Jerrold 400 and SB3 $165.00. Com
plete cable descrambler kit $39 .00 . Comp lete
sate llite descramb ler kit $45 .00. Free cata log .
MJMRS I NDUSTRY, .a ox 53 1, Bronx, NY
10461-0208.

STARCOM 6 turn on. Boards $99.00. Tocom test
chips 5503A or VIP $39.95 guaranteed. FUllyfunc
tional units Starcom 6 $275.00, Tocom 5501
$115.00. 5503 VIP $275.00, 5507 $350.00. BOND
ENGINEERING, 3567B Grand # 130, Gurnee, IL
60031.

IF YOU want some of the prices on converters,
descramblers, remotes call B&S SALES (313)
365-0908. Example - Jerrold DRX-3-DIC SB built
in for one - $110.00delivered. Quantity prices avail
able.

TEST EQUIPMENT
LOWEST PRICES. Testequipment and parts. Free
catalog. EF ELECTRONICS, Box 326. Aurora, IL
60507.

TEST EQUIPMENT by HP. TEK, etc.• parts. tubes,
accessories. Catalog $2.00 refunded with tst order.
R&D ASSOCIATES, 514WestAvenue. N. Augusta,
SC 29841. (803) 278-0744.

DISTORTION METER LDM-171 Leader $550.00.
WOW/FLUTTER meter LFM-3610Leader $450.00.
Never used. Box 588, Woodacre, CA 94973.

BUSINESS OPPORTUNITIES
EARN $$$$ WITH YOUR COMPUTER AT HOME
Exciting new part-time opportunities working with
an established software marketing company. Will
teach. For info send $1.00 to: COMPUTER, PO Box
1442-RE, Orangepark, FL 32067.
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Cable TV
Descrambler Article Parts

We stock the exact Parts for several articles published in Radio-Electronics

magazine on building your own Cable TV Oescrambler.

February 1984
58-3 Type

701 Parts Pkg.....$19.00
Includes all original parts.

February 1987
Tri-Mode

301 Parts Pkg 29.00
Includes all original parts.

May 1990
Universal

901 Parts Pkg.....$49.00
Includes all

702 PC Board 7.95
Original 3X4 etched, drilled
and Silk-Screen pc board.

302 PC Board 7.95
Original 5X8 etched, drilled
and Silk-Screen pc board.

902 PC Board 9.95
Improved 4X7 etched, drilled
and Silk-Screened pc "board.

704 AC Adaptor..... 7.95
12 to 18 Volt DC @ 200ma.

304 AC Adaptor..... 7.95
12 to 18 Volt DC @ 200ma.

904 AC Adaptor.....8.95
12 to 18 Volts AC @ 350ma.

701, 702 & 704.....29.00
AI! three for special saving .

301,302 & 304..... 39.00
All three for special savings.

Tri-Mode Tutorial.. 7.95
26 pages of in -depth info.

901, 902 & 904..... 59.00
Altthree for special savings.

Snooper Stopper... $39.00
Prevent Descrambler detection with snooper
stopper/data blocker and protect your privacy.
Includes free article on Cable Snooping.

Macrovision Kit... $29.00
Macrovis!on..... now you see it, now you

don't with our macro-scrubber kit.
Originally Published in Radio-Electronics .

SignaI Eliminator (tunable notch filters) $29.95
Model number & channel; #23 (channel 2 & 3) #46FM (channel 4 to 6 & FM)
#713 (channell to 13) #1417 (channel 14 to 17) #1822 (channel 18 to 22)

1 remote replaces 3... A VCR in every room..
The MAC 20 wireless remotes replaces any with the first FCC approved wireless home

three combinations; TV, VCR, Cable Converter, broadcast system. 120 ft. range.
Stereo, CD or other entertainment system.

MAC 20 $59.95 VC2000 $99.95

70 Channel Cable TV Converter -. $89.95
* 6 Function Infra-Red remote.
* Fine Tuning.
* Memory & Recall.

* Compatible with all External Oescramblers.
* Channel 3 or 4 switchable outp ut.
* STD, HRC & IRC compatible.

Ma. 02761N. Attleboro,

Outside USA Call 1-508-699-6935

Visa, MasterCard and COO.
Add $4.00 S&H, $6.50 Outside USA.
o & 0 Electronics, Inc. PO Box 3310,

CALL TOLL FREE 1"-800-332-3557
I VISA I I MC I
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INALS
MAJlUFACTURED BY

RCA

SIS
RCA's APTis a high quality, se lf-conta ined co mp ute r, a smart termina l, loaded with
many features. Or igina lly selli ng fa r aboul $500, this terminal is a super va lue for
a nyone needing a com puter ta a ccess bulletin boards, word process or simply free
up a lar ger PC.

• Built-in dua l speed telephone modem with RJ·l l port for easy hook up.
• Composite video or RF(channe ls 3&4) a llow use of either a monochrome or TVtype monitor.
• Parallel printer port for connection of a Centronics type printer.
• Seria I IDB-25 ) RS·232 port allows connection of mc,ha rd drive, modem or other peripheral.
• Keyboa rd selectable 40 or BOcolum display.
• Built in word processor with word wrap feature.
• A1ltenninal porameters are fully adjustable allowing emulation of many tenninal systems .
• Also includes acoustical coupler input, auta log-on, B custornizable function keys plus more!

Our APT'sare very clean units removed from service. Instruction manual, wall cube power supply
a nd TVI APTselector switch included. O ptiona l 6 ' Cen tronics printe r ca ble- $2 5 . Add $5 for UPS.

IRON POWDER TOROID CORES
CORE 0.0 . l ~ / 1-10 11-99 COR E O. D. l ~ / 1·10 11·99 CORE O. D. l ~ / 1-10 11·99

1OO t"nu l OO m s 100tvn s
15·6 .050" \0 .31 .21 144·2 .440" 12 .10 .60 T1S1-i I.5r 115 3.25 2.75
112·2 .Il' 41 .35 .30 144-6 .440" 42 .10 .60 1200-2 2.00" 120 4.00 3.60
112·6 .121" 17 .35 .311 150-2 .5OIT " .10 .11 1200·6 200" 100 4.75 4.25
m ·17 .Il' 7.5 .40 .35 150·6 .5OIT 40 .10 II 1200·52 200" !OIl 3.00 2.40
116-52 .160" 1511 ·l 5 .311 1511·17 .5OIT II .90 .II 1225-21 2.2, 215 6.00 5.40
125-2 .255 34 .40 .35 150-16I .5OIT 420 .90 71 1225·6 2.2, \00 6.00 5.40
125-6 .25> 21 .40 .35 150-52 .5OIT 3511 .10 .11 1JOO.2 3.04' 11 4 600 5.40
125·11 .25, 12 .40 .35 TIl2 .690" 51 .10 .11 nOO·20 3.04' 221 1300 12.
130·2 .30r 43 .40 .31 111·6 690" 41 10 61 n OO·52 304' 1511 100 1.20
130·6 .3IIr 36 .40 .35 TII ·12 .690" 420 .10 .11 1400·2 4.00" 110 13.00 12.
130·17 .301" 16 .40 .35 TIO·2 .lIS" 55 .95 12 1400-20 400" 360 22.00 20.
130-52 .3IIr 73 .40 .35 110·6 .lIS" 45 .15 .12 1400-52 4.00" 1400 12.00 I I.
137-2 .37, 40 .60 .50 11052 .lIS" 5lIO .15 72 1520·2 5.20" 2011 22.00 20
137·6 .37, 311 .60 .511 1130·0 1.311" 15 3.00 2.40
137-17 .37> 15 .60 .511 T1S1·2 1.5r 140 325 2.75
Toroit! ceres0'••sedinmost,ocr.. freq...'Yprojects be<o... oft~eir relotiv••molsiz•. EMI/RFI Intersor. mod.with
a (on mtheinterference's frequency range. The ••ffix .f eodlco,. leg. ·2 0' ·6) NlIfKot.. the mix.

2 mix - Ma ximum Q range; .25-10 MHz . P. ", 'eo b;l;ty I~I . I O. Rf transformer below 160 meters.
6 mix - Max imum Q range: 2- 30 MHz. Permeabil ity (J.lo)- 8.5 . Rf transformer 10 10 meters.

17 mix - Ma ximum Q range: 20- 200 M Hz. Permeabili ty lJ.loJ-.4 .0 . Rf transformer HF · VHF.
26 mix - Maximu m Q ronge: OC- 8 M Hz. Permeobility~1-75 . DC, 60 Hz end EMI / RFIfiltering.
52 mix - Maxi mum Q ronge: OC· 1 M Hz. Permeability (~J-75 . DC, 60 Hz end EMl/RFI filtering.

* Note: Io roids cpercte ct a to 100 times me slated frequency renge with reduced Q end efficency.

"Where the hard ta find parts are found•••••••• and on hand"
Catalog 6 included withyour o rde r 1$3 c 'lc car te). 20 0 pa ges, over 10, 000 electronic PARTS lnclud
ing a lmost a ny ca pa eitor [ircnsrnittinq to monolythie), resistor, ind uctor, wire orea ble, toroid & ferrite,
Co llins rep lacem ent part , antenna , co nnector (rf, co mputer, IC, e lectrica l), shclt , coupling , knob ,
motor, transistor, d iode, IC, switch, relay [solid stote to co ntactors), pro ject box, rubbe r feet, herd 
wa re [stoinless, bra ss, etc.), tubing, fan or blower , tube Irece iving to tra nsmitting) or tube soc ket,
Plea se ad d a dequate shipping 1$3 min). We acce pt Visa , MC, Amexeo, checks; COD ad d $3.

13 15 Jones 51.· Omaha, Nebraska 6Bl02· 402·346-4750 • fax : 346 ·2939

Surplus Sales of Nebraska

ZENITH TERMINAL-$50

FEATURES:
MODELZTX-1-UZAND ZTX-11-Z:
*Full size keyboard with help and function keys
*New and complete in original box with user's manual
*Built-in 300 baud auto answer modem
*Two phone jacks: in from line, out to phone
*Parallel centronics printer port
*Composite video output
*Switch for use with single or multi line phones
*CMOS RAM stores phone #'s and configuration info

, *Stores 26 phone numbers and names for
voice, data, and auto logon dialing sequences

*User changeable security access code
*DEC Vf52 and ASCII terminal emulation
*Intel 8031 CPU
*1TL serial port access through power connector

MODEL ZTX-11-Z ALSO HAS:

*RS-232 port for access to external modems
*Technical manual with schematic circuit board

x-ray views, semiconductor identifications

USES:
*Multiuser computer system terminal
*Packet radio transmitter/receiver
*Remote database access
*Dedicated auto receive terminal

MODEL ZTX-ll-Z (WITH RS-232) $75
MODEL ZTX-I-UZ (W/O RS-232) $50

800 441-1491
COMPUTER BUSINESS MART

6450 Lusk Blvd. Suite E-102 , San Diego, Ca 92121
(619) 453-8445 FAX (619) 558-3088
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SECURITY
SURVE IL LANCE COUNTERSURVEILLANCE
electronic equipment catalog transmitters, bug de
tectors, phone and fax scramblers , radar jamming
equipment, spy books, $10.00, EDE, PO Box 337,
Buffalo, NY 14226.

TELEPHONE
CALLER 10 unit displays phone number of person
calling, also stores numbers, date and time of per
sons that phoned you while you were aYWay. $89.95
EDE, POB 337, Buffalo, NY 14226. (716) 691-3476.

REPAIRS-SERVICES
ATTENTION ELECTRON IC COMPANIES! If you
are looking for homeworkers to do the ASSEM-

64 RE-SHOPPER

BLiNG/SOLDERING of circu it boa rds for you ,
please send us details about your solder ing needs.
KASPERSKI, POB 385, APO, NY 09098.

COMPONENTS
FREE PARTS and free disk! We've got electronic
parts coming out of our ears and want to ship them
to your pockets. One dozen assorted electronic
parts plus list of 5000 + inventory on 720K disk free!
Just send $3.00 (refundable) for shipping . BEACH
RADIO PO Box 548, Boston, MA 02112-0548.

ANTIQUE ELECTRONICS
SUBLIMINAL. SUGGESTION audio tapes. Make
your own and save $$$. For simple complete in
structions send $11.50 money order to ANDREW
COUP, 359 9th Avenue, lot # 12, Tiffin, OH 44883.

AUDIO-VIDEO-LASERS
AFFORDABLE LASERS, wecarry up to 3mw he
ne's, laser diodes, light show units, and holography
kits. We offer the lowest prices. Free catalog. MID
WEST LASER PRODUCTS, PO Bo x 2187,
Bridgeview, IL 60115. Phone: (708) 403-6984.

PUBLICATIONS
TECHNO JUNKIES join your colleagues! A new
generation information exchange newsletter. Short
cuts, covert, classified, more! Subscribe now! One
year only $6.95 money back guarantee, or write for
more info. MST, 6A Grove Street, PO Box 9105,
# 289, Norwell , MA 02061.

BUY BONDS



242-RE West Ave. Darien. CT 06820 USA (203) 656-1806 Fax 203 656 0756

New Products
Alpha Products proudly announces two new
product lines: C·Net serial communications
devices, and Alpha Box interfaces. These
new products are not merely A·Bus
accessories. but complete sets of products
for all of your interfacing needs.

All the products are used to connect different
types of devices to your computer. Our
communications devices help you' connect
devices that have computer interfaces
already built in. C·Net provides the option of
connecting many different RS-232 devices
to a single serial port on your computer. We
also carry converters to other standards,
including RS-422. RS-485 and IEEE-488. .
• C·Net Ada~ter..Connects the master control
computer to C·Net. $74
• Quad C·Net Module: Connect 4 RS-232 .
serial devices to C·Net. Each device is
configurable (baud rate, parity, etc.) and has
4.8K byte input and output buffers. $695
• c -Net Device Module: Connect any RS
232 Device to C·Net for data collection or
communication. with handshaking. $195

Alpha Boxes and A·Bus cards both provide
ways to interface other types of devices to
your computer. Alpha Boxes sense,
measure, switch and govern. They feature:
• Each box is an attractively packaged self
contained module that connects directly to
the computer and includes power supply.
• The input boxes offer the option of logging
data "off-line" and downloading it rapidly to
the computer.
• Built-in intelligence provides a simple and
consistent interface to your software.

A Sampling of Alpha Box Products:
• Digital Input: 64 TILJCMOS/O.5V input
channels. $495
• Digital Output: 64 TILJCMOS/0.5V level
outputs. $495. 120VAC control available..
• Digital I/O: 32 TIL Level (0.5V) Inputs and
32 Outputs..$495
• Analog Input: 16 channels. 0-5.1V, 20mV
steps (8 bit). 2000 readings/sec. $495.
Expansion Option: 16 more channels. $100
• 12 Bit Analog Input: 16 channels,
programmable gain. ioooo inputs/sec. max.
$995. Option: 16 more inputs. $200
• Analog Output: 4 channel, 12 bit D/A. ±5.1V
outputs. $495. Expander Option: 12 more
outputs. $200
• Counter: 16 inputs, 24 bit . $595

~AL

."We can make your PC do
things you wouldn't believe."

C
3

From Your PC
. Command

. Control
• Communications

Bring new dimensions to your computer with
A'Bus, C·Net and Alpha Boxes . No longer is
your computer limited to number crunching
or word processing. Now you can connect to
all types of equipment. sensors or machines.
This offers unprecedented power from pro
duction lines to experiments10 home control.

Each product is designed to fit your needs:
They're affordable. Compare our prices: the
cost of a solution is surprisingly low.
They 're simple and easy to connect to your
computer and your application, ano carefully
designed to adapt to your software easily .
They're ·versatlle. An infinite number of
combinations is possible: one of them is right
for you. Easily expanded or changed for
future projects.
They're proven by customers around the
world, including Fortune 100 companies,
universities, governments and individuals.

Call for a Catalog (800) 221-0916

Overseas distributors
A81a: Batam DA, Singapore
Tel: 473-4518 Fax: 479-6496
Japan: Japan Crescent
Tel: 03-824-7449 Fax: 03-818-8914
scandinavia: AlSCon-Trade Norway
Tel: (04) 41 83 51 Fax: (04) 41 94 72
UK: Pinna Electronics. Scotland
Tel: (0294) 605296 Fax: (0294) 68286

Low Cost
Data Acquisition

and Control
A·Bus Sensing & Measuring:
Read switch status. Detect or measure
voltage. Read pressure. temperature. weight
and other sensors. For example:
• High-Speed 12-bit AID converter: 8 10ps
analog inputs. 1 mV resolution $179
• 8 Bit AID: 8 inputs. 0-5.1V in 20mV steps,
7500 conversions/sec. $142
• 12 Bit AID: ±4V in 1mV steps. 130mS
conversion time . 1 input. expandable $153
• ~emperature Sensor: 0-2OO"F 1"
Accuracy. 10mVfF. $12
• Digital Input: 8 opto-isolated. Read voltage
presence,switch closure. $65
• Latched Input: Each individually latched to
catch switch closures or alarm loops. $85
• Touch Tone Decoder: $87
• Countermmer: 3 16-bit counters. Generate
or count pulses. Time events. $132
• Clock with Alarm: real time clock with
calendar and battery backup. $98

A·Bus Switching & Governing:
Switch any type of electrical device. Adjust .
level or position. A sampling:
• Relay Card: 8 individually controlled
industrial relays. 3A at 120VAC, SPST. $142
• Digital Output Driver: 8 outputs: 250mA at
12V. For relays , solenoids... $78
• Reed Relay card : 8 individually controlled
relays. 20mA @ 6OVDC. SPST. $109
• Multiplexer: Switch up to 32 channels to a
single common. $83
• Smart stepper Motor Control: Micropro
cessor controls 4 motors. English commands
for position, speed, units , limits. etc. $299
• Telephone Control Card: On/off hook,
generate and decode touch tones, call
progress detection. $159
• X-10 Controller: Control and sense
standard wall outlet power modules. $149
• Voice Synthesizer: Unlimited vocabulary,
text to speech software built in. $159
• D/A: Four 8 Bit Outputs. Adjustable full
scale. $149
• 24 line TIL I/O: Connect 24 signal. TIL
0/5V levels o~ switches. (8255A) $72

A·Bus Adapter and Software:
Adapters connect A·Bus cards to your
particular computer.
• Plug-in adapters for IBM PCIXT/AT/386 anc
compatibles ($69). Micro-Channel ($93),
Apple II, Commodore, TAS-BO.
• serial adapters for Mac, PC, etc.
• Odin PC compatible software. Control
relays from analog Inputs or time schedules.
Logging. Runs in background. $129

CIRCLE 293 ON FREE INFORMATION CARD
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DATA
BOOK

MAIL TO: Electronic Technology Today, Inc.
PO. Box 240
Massapequa Park, NY 11762-0240

o PCP107--DIGITAL
LOGIC GATES AND FLlP
FLOPS .. . $10.00. Estab
lishes a firm foundation
for the user whowantsto
design and troubleshoot
digital circuitry and wants
to know more than a few
rules of thumb. No back
ground beyond a basic
knowledge of electronics
is assumed. 0 PCP108--COMPUT

ERS AND MUSIC . . .
$9.95. Helps you learn the
basics of computing, run
ning applications pro
grams, wiring a MIDI
system and using thesys
tem togood effect. Infact,
lust about everyth ing you
need to know about hard
ware and programs.

o PCP109-EVERYDAY
ELECTRONICS DATA
800K... $10.00. Presents
the essential theory of
electroniccircuits and also
deals withawide range of
practical electronic ap
plications. Info is pre-
sented in the form of a
basicelectronics recipe
book. 0 PCPll0 -E LEC

TRONIC POWER SUPPLY
HANDBOOK... $10.00.All
types of power supplies
are covered, starting with
cells and batteries, on to
rectified supplies and lin
earstabilizers, to modern
switch-mode systems. IC
switch-mode repulators ,
DC-DC converters and in
verters.

o BP285-BEGINNERS
GUIDE TO MODERN
ELECTRONIC COMPO
NENTS ... $6.50. Basic
functions of resisto rs, ca
pac itors, inductors, di
odes (including Zeners
and Varicaps) , tran
sistors, Thyristors, optp
electronic devices , op
amps, logic IC's, speakers'
and microphones, and
meters are all described .
Sortofabeginnersbibleof
electronics.

••••
• SHIPPING CHARGES INUSA AND CANADA

•• SO.Olto S5 .00 S1.25 $30.01 to S40.00 S5.00 •
S5.01to10.00 S2.00 $40.01 to $50.00 $6.00

• S10 .01 to S20.00 $3.00 S5O .01 and above $7.50
• S20.01 to $30.00 $4.00
• SORRY, No orders accepted outside ofUSA and
• Canada
• Total price of merchandise . . . .. $ _
• Shipping (see chart) . . " S _

Subtotal . . . . . . . . . . . . . . . . S _
• Sales Tax (NYS only) . . .. . .. . $ _
• Total Enclosed S _

• Name _
• Add ress _
• City State Zip _
I- ~~_

•

r---------------.
.SPECIAL FROM ETT.••••••••

Leave yourcomments on
R-E with the SYSOP.

Add yoursell to ouruser
files to Increase your
access.

Communicate with other
R-E readers .

RE-BBS
516-293-2283

(RE-BBS)
516-293-2283

Try the

bulletin board
system

We support 300and 1200
baud operation.

Parameters: 8N1 (8 data
bits, noparity, 1 slopbit)
or 7E1 (7 data bits, even
parity, 1 stop bit).

The more you use It the
more uselullt becomes.

Z COMPUTER Z
(5 MUSICIAN (5
~ COALITION ~

the Nation's Computer/Music
Enthusiast's Users Group

1024 W. Willcox Av.
Peoria, IL 61604

converts your scope into a
100MHz spectrum analyzer

$249 dealers wanted

30 Day refund VISA/Me
Specifications & app. ideas

Smith Design 1324 Harris
Dresher, PA 19025 (215) 643-6340

• SOdB display dynamic range
• 40dB spurious rejection
• 60 uv sensit, ±2dB flatness
• 1 KVDC, lv@ 100 MHzmax input

as isolated by 10pF
• ±7%hor frequency linearity

CIRCLE 31 ON FREE

INFORMATION CARD

THE WONDERFUL WORLD
OF HAM RADIO

illustrates how hams pro
vide valuable commun ica
tions services during emer
gencies, and even includes
an actual emergency 050.
Finally, it explains how to
get a ham license at set up
a station to talk to other
hams around the world .
The book is filled with pho
tos of radios, ham stations,
Field Day setups, and stu
dents learning abo ut and
using ham radios. R-E

AmigaUpgrade..Newl Megabyte " Fatter AGNUS" Chip 8372
59950with simple stepstep 10min. Instructionsand chip puller.

SEND FOR CATALOGON EXCLUSIVE NEW PRODUCTS
THEGRAPEVINE GROUP, INC.

c:;c 3 Chestnut St., Suffern, N.Y. 10901 ffi
1-800-292-7445• (914) 354-4448 _

FAX(914) 354-6696
Dealer Prices Available Prices Subject To Chenge

Nowfix yourown computers with this fantasticdiagnostic tool.
Savetime and money by promptly locatingfaulty chips on all
Commodore64 Computers and 1571drives. Utilizessophisti
cated cross reference methods. Over 15.000 sold. Received
fantastic review in many magazines including full,page in
"Computer Shopper" $6.95 includes postage.

• NEW, POWERFUL.
REPAIRABLE C-64 POWER SUPPLY

• 13-month warranty • Complete schematicin- $24 95
eluded • External fuse-runs cool • UL Ap- PLU' S
proved. Heavyduty-perfect for "packet radio"
• Conservatively rated (Cl ' 1.8 amps. Made by UPS
Commodoresub-contractor

Ct AMIGA-Commodore~
Chips Parts Upgrades

6526 $12.25
6567 $14.95
6581 $11.25
PLA (82S100) $12.95
All 901 Roms $10.95
1 x 4 MEG/80NS(ZiP) $57.95
A501-512K Ram $99.50
8362Denise $39.95
8364Paula $49.94
8520A $17.95
1.3 Kickstart Rom $27.95
256 x 4/100 $9.50
1 MEG x 1/120 : $9.40

thor's own virus -detection
system). Money-saving
coupons for all eight pro
grams are included in the
book.

THE WONDERFUL
WORLD OF HAM RA
DIO: AN INTRODUC
TION FOR YOUNG PEO
PLE; by Richard
Skolnik, KB4LCS. MFJ
Enterprises, Inc., P.O.
Box 494, Mississippi
State, MS 39762;
601-323-5869; for or
ders, 800-647-1800; fax:
601-323-6441; paper
back; $7.95.

If you're considering buy'
ing a youngster a ham radio
this Christmas , consider
including a cOIJY of this fun
to-read book that de 
scribes what ham radio is
all about and why it can be
a valuable part of his or her
life. The book explains how
hams can use radio com
munications to learn about
computers, electronics,
geography, and more . It

66 RE-SHOPPER



YOUR COST
$11 .95 ea
$9.95 ea
$8.95 ea
$11.75 ea

INDUSTRIAL
QUALITY

.5 Digit Mu ltifunction Dual Display
• Se lectable Reading Rates &

Resolutions
• True RMS AC Valtage, AC Current
• .02% Basic DC Voltage Accuracy
• DC Current to.1OA
• RS·232 Interface
• Touch Hold, Re lative & MinIMax

KELVIN 100

SJ~~' $ 23 95 lP!iiiiiiiiiiiiiiiiiiiiiiii"
ACiOC VOLTAGE
OCCURRENT
RESISTANCE
DIODE TEST
BATTERY TEST
LOW BATTERY Woming
ACCURACY .1- 0.5%

SOL D E R I N G EQUIPMENT

~~~~:A~
SOLDERING GUN ~

. Model SP23
Featherweight 1·314 OZ., 25 walts for PC work. Ideal for
reaching into those hard to get spots. Replaceable tip.
Stock No. YOUR COST 6+ ~810002 $8.55ea $7.95ea

SOLDERING ~. .
IRON HOLDER
ModelPH60 .

~g~d:;~o~ .s~P~5~~hJ~:gp~~~~gi~O:;~i~~c~~:~e~l~jameters

St~~~5~3:: . Description YOUR COST 6+
810041 PH60Stand $13.78 ea $13.09 ea
810042 Replacement

Sponge $ 1.89 ea $ 1.80 ea

KESTER SOLDER
RESIN CORE SOLDERS 1 LB . ROLL
Non-Corrosive Flux Resin Cor.
Stock No. Inch Dis. GA. Type
580010 1/64 " .025 23 63/37
580005 1/32 " .031 2 1 60/40
580001 1/16 " .062 16 60/40
5800 11 3/32 " .093 13 60/50

Stock No. Model YOUR COST
710035 45 SPECIAL $579. PRICE

Call: 1 (800) 645-9212
1 (516) 349-7620

FAX: 1 (516) 349-7830

INDUSTRIAL QUALITY
AT · DISCOUNT PRICES

The Professionals ' Choice

SULPHIDE
PHOTOCELL
1.5K ohms @ 2 It, C minimum dar1< resistance 75 ohms.

~~1®O1"8 YOURCoSS¥'_r9~a'
SUB-MINIATURE
MOMENTARY ,
PUSH SWITCH
Silent action red push button molded hOUsi~.

~=~~51~~~7el~' Overall length inc uding solder lugs is 1-,

StockNo. Color YOUR COST 100.
990002 Red $ .35 ea $ .28 ea

De MOTOR e
1.5to 6VDC
Stock No. YOUR COST 20+
852211 $ .50 ea $ .45 ea

LAPEL MICROPHONE •
Stock No. 850306 11'
YOUR COST $2.95 ea \I

CADMIUM SELENIDE '
PHOTOCELL
450 ohms @ 2 n.,C minimum dark resistance 225 ohms
Max voltage 170V peak. Peaks at 6900 angstroms .

No. 260017 YOUR COST $ .99 ea 0

-......:==~Il

lJ LOGIC TEST
• DIODE CHECK
lJ CONTINUITY TESTER
• 5 FREQUENCY RANGES
lJ mANSISTOR hFE TEST
.5 CAPACITANCE RANGES

lJ LED TEST VERIFY
.201lHz FREQCOUHmI
lJ ACIDC VOLTAGE RANGES

• ACIDC CURRENT RANGES

CASE ·
Yellow,
Durab le,

Back Stand

FREECOMPREHENSIVE
TEACHER/STUDENT LAB MANUAL

o NANDGATE· Trainer Manual gives detailed instructions on the
o INVERTER topics listed. An excellent tool covering topics for
o AND High SChool (Beginner . Advanced), Trade
o OR GATE 5choc1 (Beginner· Intermediate) & College.
o NOR GATE A PERFECT FIT WITHIN ANY
o EX · OR GATE DIGITAL CURRICULUM &
o DOUBLE INVERTERS YOURCLASSRooM TEXTBOOK
o NAND GATE AS INVERTER
o NOR GATE AS INVERTER
o CREATING NAND FUNCTION, USING AND GATE &

TWO INVERTERS
o CREATING AND FUNCTION, USING NAND GATES
o CREATING OR FUNCTION , USING NOR GATES
o CREATING AND FUNCTION , USING NOR GATES
o CREATING OR FUNCTION USING NOR GATES
o CONSTRUCTING A FREE RUNNING OSCILLAT OR,

USING A RESISTOR, CAPACITOR & INVERTER
o CONSTRUCTION OF A GATED OSCILLATOR
O R - S FLIP-FLOP
o RI- 51FLlp·FLOP
o 0 FLlp·FLOP
O J - K FLIP-FLOP
o T FLIP-FLOP, USING J - K FLIP FLOP
o USING THE HEXADECIMAL DISPLAY WITH THE

BUILT-IN LATCH DECODER & DRIVER
o COMPARING THE DECIMAL, HEXADECIMAL,

BINARY & BINARY CODED DECIMAL NUMBERS
4 BIT COUNTER
BINARY ADDmON
EXPERIMENT WITH BUILT-IN CLOCK GENERATORS;
ADJUSTING THE FREQUENCY & DUTY CYCLE

o .. . AND MUCH. MUCH MORE!

~~= KELVIN Electronics
7 Fairchild Ave. Plainview, NY 11803

--- Contact YOUR
Fig. " Stock No. Points COST
A 680093 500 $ 4.25 ea
B 680097 840 $ 5.95 ea
C 680098 1380 $11.75 ea
D 680099 1580 $15.75 ea

TIM 555
Stock No. 600021

20 rt ea. (in 100+ Qty)

Project BUZZER
6-9V DC, 80 dB
Stock No. 680089
$1.59 ea $1.39/10+ ea.

Transistors (in100+ Qty)

2N2222 18 ~ ea. ~P"
PN2222 .08 (1 ea.

Batlery Snap & HOlder;p
Snap .15 ea. •10eaJ100+
Holder .20 ea .10eaJ100+

WIRE JUMPER KIT
Use wrth QUick lest sockets and bus stnos
Stock No. Description Points YOUR COST
330290 350 Piece Set $ 7.75 ea

•• • (in10~+Qty)
Stock No. 260020 ~

6 eea.

BREADBOARDS FOR LESS! lijjI.,UIt.
DURABLE - MAD E OF THE HIGHEST QUALITY

PLASTIC - DESIGNED TO WITHSTAND THOUSANDS
OF INSERTION CYCLES

SUPER ~i=KELVIN Electronics

RE-SHOPPER 6'



USE R-E SHOPPER CLASSIFIEDS

READ BY MORE THAN 100,000 ELECTRONICS BUYERS AND
SELLERS AND TRADERS

INSTRUCTION FOR PLACING YOUR AD!
HOW TO WRITE YOUR AD
TYPE or PRINT your classified ad copy CLEARLY (not in all
cap itals) using the form below. If you wish to place more than one
ad, use a separate sheet for the additiona l ads (a photocopy of
this form works well) . Choose a category from the list below and
write that category number into the space at the top of the order
form. If you do not specify a category, we will place your ad under
Miscellaneous or whatever section we deem most appropriate.

We cannot bill for classified ads. Payment in full must acco mpa ny
your orde r. We do permit repeat ad or multiple ads in the same
issue, but in all cases, full payment must accompany your order.

WHAT WE DO .
The first two words of each ad are set in bold caps at no extra
charge. No special positioning, centering, dots , extra space, etc .
can be accommodated.

RATES
Our classified ad rate is 40q; per word . Minimum charge is $6 .00

per ad per insertion (15 words). Any words that you want set in
bold or caps are 10q; each extra. Bold caps are 20q; each extra.
Indicate bold words by underlining. Words normally written in all
caps and accepted abbreviations are not charged as all-caps
words. State abbreviations must be Post Office 2-letter abbrevia
tions. A phone number is one word .

CONTENT
All classified advertising in the R-E Shopper is limited to elec
tronics items only. All ads are subject to the publisher's approval.
We reserve the right to reject or edit all ads .

. DEADLINES
Ads received by our clos ing date will run in the next issue . For
example, ads received by April 10 will appear in the July, 1991
issue that is on sale June 4. Shopper ads wil l appear Jan., Mar.,
May etc . No cancellations permitted after the closing date . No
copy changes can be made after we have typeset your ad. NO
REFUNDS, advertising credit only. No phone orders.

AD RATES: 40c er word , Minimum $6.00.

Send your ads with payment to:
Radio-Electronics SHOPPER, 500 -B Bi -County Blvd. Farm ingdale, NY 11735

CATEGORIES
100 - Antique Electronics
130 - Audio-Video-Lasers
160 - Business Opportunities
190 - Cable TV
210 - CB-Scanners
240 - Components

270 - Computer EquipmentWanted
300 - Computer Hardware
330 - Computer Software
360 - Education
390 - FAX
420 - Ham Gear For Sale

450 - Ham Gear Wanted
480 - Miscellaneous Electronics For Sale
510 - Miscellaneous Electronics Wanted
540 - Music & Accessories
570 - Plans-Kits-Schematics
600 - Publications

630 - Repairs-Services
660. - Satellite Equipment
690 - Security
710 - Telephone
720 - TestEquipment

CLASSIFIED AD COpy ORDER FORM

40 - $16.00

36 - $14.40

32 - $12.80

35 - $14.00

39 - $15.60

31 - $12.40

34 - $13.60

30 - $12.00

38 - $15.20

Bold words

___ x .40 per word= $ _

Ali Caps words x .10 per word= $ _

_ __x .10 per word= $ _

Bold Cap words x .20 per word= $ _

Ad No 1-Total words

TOTALCOST OF AD No.1 $ _

~ # ---------------

Expiration Date__ 1 _ _

Signature _

33 - $12.80

37 - $14.80

29 - $11 .60

___ ______ _ __________ _ _ _ ___ City State Zip _

_ _ _ _ _ ____________ _ _ _ _ _ _ _ _ _ _ _ Phone _

Ad NO.1-Place this ad in Category #

1 - $6.00 2 - $6.00 3 - $6.00 4 - $6.00

5 - $6.00 6 - $6.00 7 - $6.00 8 - $6.00

9 - $6.00 10 - $6.00 11 - $6.00 12 - $6.00

13 - $6.00 14 - $6.00 15 - $6.00 16 - $6.40

17 - $6.80 18 - $7.20 19 - $7.60 20 - $8.00

21 - $8.40 22 - $8.80 23 - $9.20 24 - $9.60

25 - $10.00 26 - $10.40 27 - $10.80 28 - $1 1.20

Total classified ad Payment $ enclosed.

[ 1Check [ 1MasterCharge [ I Visa ($15.00 minimumcredit
card order)

Name

Address
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TRACKER II & III REMOTE
CONTROL UPGRADE KIT
These unitswillupgrade your
Houston Tracker II & III satellite Dish
Controller. Control yourdish from
yourarmchair!! These units are UHF
controlled and can beused for any
projects, robots, airplanes, cars, or
anything you want. Great for
experimentors! !

PRICE ONLY $15.00
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4 WAY SPLmER DC Passive
VVOVV ! ONLY $5.00..

IC'S· EPROMS
TMS4464-12O (np) $ 3.00
TMS4464-15O (np) 2.80
27128 Eprom (pe) 2.75
27256 Eprom (pe) 3.25
27512 Eprom (pe) 5.00
2708-2716-2732-2764 CALL
Eprom Eraser wltimer 25 Piece 124.95

LORAN ANTENNA MOUNT
This is a Loranantenna mountwith builtin
amplifier used to receivethe Loran
Navigational signalsusedon ships& boatsto
locate theirposition. The antenna mountscan
be convertedfor "Hamor CB use. The built in
amp is low fraq. usable in the 4O-400khz
range. Comeswith approx. 35 It of cable.

A STEAL AT ONLY ! $15.95

NOVEMBER SPECIALS

GENIUS GM-6X MOUSE
Including Dr. Halo III
Graphics Software.

ONLY $32.95!

EVER-TEl( 286-12 MEG ICB.G2 CHIP SET.ANI BIOS.llK .. .... $ 115.95
EVER-TEK AT I/O Card.2 Ser.Parrallel.Ga.e. • . . . . . . . .. $ 19.95
EVER-TEK Mono Graphic Monitor Card w/LPT1.•. . . .. .. . .$ 19.95
PTI 48 lEG II>.RLl,3 112M w1WD-RA2 HOIFL Controller .$ 259.95
PTI 65 MEG HO,RLL ,3 112M wlWD-RA2 HO/FL Controller.$ 329. 95
PTI 48 lEG HO .MFM,3 112M

, Drive Only.35Ms •. .. • •. . •$ 249.95
PT! 48 lEG HO, RLL,3 112M

, Drive OnlY.35Ms .. .. . •. . •$ 239.95
PTI 65 MEG HO . RLL,3 112M

, Drive OnlY .35M $ 389.95
XT-RLL HARD DRIVE CONTROLLER w/cables $ 64.95
XT-MFM HARD DRIVE CONTROLLER w/cables $ 59.95
SPEEDLINK 24881 MDDEM,w/software ,cable,2VR WARRANTY .$ 69.09
6 OUTLET SURGE PROTECTOR STRIP $ B.95
6 OUTLET SURGE PROTECTOR wlMDDEM PROTEC TION $ 21.95
JOYSTICK, ADJUSTABLE CENTERING ,wlFIRE BUTTON . . . . ... • .$ 19.95
FOCUS 2881 KEYBOARD, 101 Keys,ATIXT ,wlFlip Cover ..... $ 59.95
368K/l .2MEG FLOPPY ORIVES . .. .. ... .. • . . .. .. . . .. . .$ 64.95/74.95
1.44 MEG Floppy wl5 1/4 ~ting kit ... .. . .. • .... . . .$ 78.88
XT-fLOPPY CONTROLLER, 368,1.2,728,1.44 Drive $ 49.95
TOClllOl 5583VIP-5587 TEST CHIPS (NO WI. SALES) $ 29.95
SUNSHINE EW9848 EPROM PROGRAWMER 4 GANG w/software . .$ 129.95
.ALL HARD DRIVES COME WITH 5 1/4" MOUNT AND 1 YEAR WARRANTY.

MITSUMI RF
MODULATOR

Crystal controlled, 'RCA'
phonostyle output
connector. Used byBlrdvlew
for their Satellitereceivers.
Superf~ J?f.ojects !

ONLY$ 5.00

$22.50
35.95
35.95
8.95
6.95
5.95
4.50

15.95
4.00

$ 10.95
1.95
2.50
.65

CALL
43.95
2.50
1.50
8.95

10.95
9.95
2.50
5.00
5.00

MITSUMI TUNER UHF pIn UES-A55F
These arestandard uhftuners witha70mhzoutput.
These are used In many TV's and VCR's

Price is ONLY $5.00

PRICE ONLY $15.95

DONIT SEE WHAT YOU NEED? CALLlII Computer, Satellite Electronics and Morelli FREE CATALOGII

COMPUTER PARTS
84 Key XT Keyboard
Multi 110 XTs/p/clglFD conI.
Multi 110 AT slp/g
6' Printer Cable
Monitor Ext. Cable 6'
Keyboard Ext. Cable 6'
Monitor Adaptor Cord 6'
Apple II & liE RGB Color Card
Replacement keyboard cable wlconnector
CALLFOROTHER ITEMS

MISC. PARTS
Musical Phone Ringer
SAW FilterCTI-Bo-134 70mhz
Wavetek Filter 45rnhz
24 Pin Machine Sockets Gold
Other IC Sockets In Stock
OscllatingCeramic Heaters
1 112 Black DuclTape 100'
3/4• Black DuclTape 10lT
Loran Amplifier
DC to DC Power converter
22 Volt DC power supply
AlB Switch 70 ohm
Mltsuml RF ModUlator
Toshiba RF Modulator

PHONE DIALER
• The single Une Telephone System-with 100NO.
rnemory upto40digits In length.
• THE SPEED DIALING SYSTEMlwlth adozen
more features.
• Automatic and manual delays maybestored.
• 6Telephone and Systems restrictions.
• Last number redial-hold features-
• LOCK OUT UNWANTED 900NUMBERS.
Requires no other parts when used withasingle
phone. Comes withbattery backup and single
adaptor.

Send Orders To: Lesko's
6614-7th Street
Kenosha, VVI 53144

Phone Orders:(414) 553-9440
Fax Orders:(414) 859-2928
Hours: Mon-Fri 9-5 Central Time
Closed Sat-Sun

Minimum orders: $10.00.Minimum shipping& handling $5.00. MC ,
VISA, M.O. and COOs. Wisconsin residents add 5%sales tax. Not
responsiblefor typographical errors. All merchandise subject toprior
sale. 20% restocking fee for returned orders. Retumed orders requi reRIA
Number. SOny No Personal Checks.

WE BUY SURPLUS & OVERSTOCK ELECTRONICS
Send us afax with discriptionlprice and quantity.
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Visible Laser Diode•.•..••....••.•..••.•.•••••..•.....••••• ••••• •.•••••• $45 • 00

5 Volt Power Supply
70 Amps L_~d_ *LYS-K-,5-0V ... N_~ _/~_n~_1 •••••••••••••••••••••••••••••• $195 ~OO

120 Amps Lambda *LYS-D-5-0V ... N __ w/~_n~ft1••••••••••••••••••••••••••••• $250.00

Helium Neon Laser Tube • . . . . . • • . . .• • • . . . . . . • . • . . . • • • . . • • . . . . . . • • • . . • . . . . • $19.95

Rechargeable Batteries • . • • • • . . . • •• . . . • ••• .• • . . . • . : ..•• •• •• ••••.••••••••.. $4.95
6VDC • 3AJnp Hour .... .5 • .5 .o :x J.. • .5 ·· x 2 • .5" ... :2: P.:1.._~_ Min.i.rn\.1Jn ...

AA Alkaline Battery Pack (N__ .... 89/9'0 da.t_ c o d _ .... Bu_._d :1!or v o1t.a.liil_>

4 x AA 6 vo l t ..•. •... ••.• •. ••••• ..••• •.....•••• •• • • · ••·•• • •· • • • ' p_~ p _ o k $0.95
B x AA 6 volt<h~gh_r c~rr_nt) ••••••••••• ••••••• · ··· ·············p-~ p _ o k $1.49

Lens/Mirror unit. ~ . ••.•. .. ••... • .••.. •....• ; .•......• .•. ••..... ... • •.••• • $4.95
From cop y ma.chin..... by Fuji O pti c a, 1 * 2 1 / 4" pJ..a.no/ c onvex L_nD ...

Super Magnet ....•••.. •••.• •..•. •..•.••••.. ••...•..• •.......•...•.. ~O f'o~ $9 .95
Rar_ e arth ... approx 1 /2 0 • x 1/2 " :x 1/32 " ... .:1..ncr_d.:1..b1y Dt r ong ...

Low Noise Converter....... ............. ..... • •.•• • ••••••.•••.••••••••••. $9.95
3 .7-4.2 GH~ in ... 7 0 MHz IF ... 12 0 n _ Qr__ ...

Carbide Drill Bits . •.••.••..•• •....••.••.•• .•• •••••• ········ .··bo~ o f' 50 $4.95
For PC bo_rd.., .... 024 " ...

S.C.S .l. Cable ...•••.... •••..•.•. •....•. •.•••.•...•••.••••••.•••..••.... • $9.95
D B 2 5 rna1 _ to 50 pin Blu. Ri b b o n ~a~_ * 3 0 * NEW ! *

Sun Micro Systems Hi-Res Color Monitors •.•••... ..•.•...·.•••• ••••..••... $495.00
14 0. .. S o n y CRT '* Mod *360-1 033-01 '* MAC XI HI-R_o co~pat.i..b1_ '*

Battery Charger ..• • .••..... ••....••••••......••.•.....•.• •.... : .... •• .•• $19.95

1 GHZ Band Pass Filter•..•. •.• •........•••••••.••••..••••.••••.••••• • •• • $19 .95
S MA in ~ o ut '* NEW I ..

HYUndai Monochrome Monitors
12 " Amber * IBM/Hercules Compat. (order .HMM

12" Flat Screen Amber * IBM/Hercu l es Compa t.
14" Flat Screen Amber * IBM/He r cules compat;',

:L:ZOOA) • • • •••• • ••••••• •• •••• $39 .00
(ord_r *HMM 1 201A) ••••••••• $45.00
(orde r ' *~ 140:1.A ) • • • • • • • • • $59.00

286 Laptop Computer (ord_r .R/L_ptoP) •••• ••••••• ••• ••••••••••••••••••• $1495.00
20 MB Hard D i s k '* 1 . 4 4 Floppy .. Mod.~ '* Carry C a •• '* :1. MB RAM

'* 80C286 '* 10 MHz '* SIO/PIO '*

Ha ltek Electronics is a 15,000 sq .ft. retail store in the heart of silicon valley. We offer one of the most diversified selections of
high -tech goods from the oldest to state of the ar t. We are excep tiona lly strong with computer products, Ie's 'passive
components, electro mechan ical, op tics, wire & cable and pro bably one of the biggest inventories of Lambda power supplies
around, We do not ,have a catalog or a product listing, due to the ever changing supply.

So give us a call and we will be happy to check stock for any and all your electronics needs.

HALTEK
E LECTRON C S

1062 LINDAVISTAAVENUE • MOUNTAIN VIEW, CA 94043 • 408-744-1333 / 415-969..Q51O
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e
XT Mother Boards (order *R/TurbO) •••••••••••••••• ••••••• •••••• •••••••••• $49.95
B oaa ... a MHz ... 6 4 0 K opt ~

286 Mother Boards (ord_r *R/286-12) •••••••••••••••• •••••• ••• •••••••••••• $99.95

20 MHz Oscilloscope (ord_r *R/MOd_1-2 00 0) •••••••••••••••• • •••••••• ••••• $295.00

35 MHz Oscilloscope · (order *R/MOd_1-3500) •• •••••• ••• • • ••• •••••••• ••• •• • $389.00
O~_1 Tra.c_ ... O e 1ay e d ~ SinQ1_ S p M adea ... 1 0n ~a . Ri_. T~~•

... z ~i. Xntenpity Mod '" 2 _a . ~1, R_~., ~1 0 Probes ...

EPROM Programmers ... _/So~ t~ar .... XBM Co~patib1 . ... 2716 to 27512 ...

One Gang ( order *R/EPROM) ' ••••••••••••••••••••••• ••••••••••• • •••••••••••• $59.95
Ten Gang (order * R /EPROM-1 0) • • • • • • • • • •• • • • • • •• • • •• • SALEI••• • • • •• • • • • • • $149.95

150 Watt Power Supply . XT Co=pat~b1e •• • • • •• • •• • • • • • • • • • ••• • • • •• • • •• • •• $39 . 95

200 Watt Power Supply • Compa.tib1e ... • . • • • • • • . • • . •• • • • • •• • • • • • • •• • • • •$49 . 95

VGA Color Monitor (ord_r * R / VGA Mon~tor) ••••••• • •••••••••••••••••••••• $295.00

CGA Adaptor ( o r d _ r *R/CG) •••••••••••••••••••••••• •• ••••••••••••••••••••• $19.95

Hard Disk Controller for XT Compatible ( o r d _ r *R/HDC) ••••••••••••••• •••• $29.95
S u p p o rt a 10 Driv. TypeD ... w/Cab1ea and Documentation ...

RLL Hard Disk Controller for XT Compatible (o r d_r *R/RLL) •••••••••• • •• •• $49.95

Hard Disk Drives Fa ctory Refurbished * 1 Yr Exchange by Haltek
20 MB Hard Disk . S_agate S T-225 •••••••••••• •••• ••••••••••••• •••••••••• $179.00
30 MB Hard Disk . Seagat_ ST-238R •••••• ••••• • ••• •••• SALEI • ••.••••• ••••. $135.00
40 MB Hard Disk . Seaga te ST-25 1-1 • 28 = _ • • • • • • • • • • • • • • • • • • • • • • • • • • • • $249.00
80 MB Hard Disk . S_aga t e S T -40 9 6 •••••••• ••••••••••••••••• ••• •••••••••• $299.00

340 MB S.C.S .I. Package Deal (R/1578-PKG) ••••••••••••••••• •• •••••• ••••• $995.00

340 MB E.S.D.I. Package Deal (R/ 1558-PKG) •• ••••• •••••••••• • •••••••• •••• $995.00

49 MB Hard Disk •••• ••••••. ••••••••••••••••••.••• • •.•• SALEI •• • • • • • • • • •• • •$179.00

·· ·A 8 0UT O U R REf UR8S . "
Ou r rrfm hi;'Olwd in\'l"'nfory("ont:line; items th" t '"II into nnr Of more of thC" following ciltago riE"!': 1) failed prim.uy testing, 2) Wa.1Osold and
rrt UIfwd ,,0; f"ilod, Jl ( IK rn'~tju, lIy irnpe rlect. In any case , I h~ item W"!I returned to the O.E.M. (original f:'quirmrnt manufacturer ) and was
U't Ilnclifionf'''It or fh ('(1 to orif.il1;l1manufactu rers SI'N'ifirillion c;. IIA1:rEK guaran tees al1 refurbished prod ucts f<\T 90 days from the d~ l(" of

pun h;]">f" . Any item lJIily be C''lll fl .U1~N.t within thai pc'rirKI.ThE' m;milf.('mt'nt of Haltck Electronics rrq uirr< that iloy ""tum!;~ in rhf" origin;ll
r,,(kilr. i n~ and lwo 1'(lrnl' lf"'(" indud ill ~ allYand all ruanuale, rahl(';'1, ~ftwa~, Me. and must be(\('("omp.1niC'tt by the original ~I~ f"t"C'Pipt.

PrieM c;;uhjrc·t to rhanp,(' with<lul nolin' • QlJanlili~ limited tu stock on hand. All items are refurbished 1I111~s indicated a~ "new"

RRSII (415) 969-6.U1

HALTEK
E l E c T R o N c s

1062 LINDA VISTA AVENUE • MOUNTAIN VIEW, CA 94043 • 408-744-1333 /415-969-0510
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*F, EEC ~ L G---........
Loaded With Satellite TV Products At Discount Prices ',

• Complete Systems
• Upgrades
• 2ft to 24ft Dishes

• Parts
• Accessories
• Major Brands

• Factory Fresh
• USA Warranty
• Fast Delivery

$999
$1449
$1529
$1477
$2139
$1569
$1719
$1869

"'~.. '"
~ .
~~ . :

- ..-........, ~ "';;..

•• ••• •

2048 College Way Fergus Falls, MN 56537 - Toll Free 800-334-6455
Mail in coupon or call Toll FREE today for the SKYVISION Satellite TV Product Catalog .

Delivered free to your mail box in U.S. and its holdings.

* Intemational requests add $8.00 to cover shipping and handling.

DSend Skyvlslon Satellite TV Products Catalog
~ Phone( )

IRDs I RECEIVERS I SYSTEMS
"Save $$$ on Packages"

TUNE YOUR DISH TO ITS Systempackage Includes: ORBITRON 10foot
. MAXIMUM! mesh dish, 50degree LNB,1SH Jack Arm, Feed

hom and Receiver/IROof your choice,pius a
"With The Pica Signal Meter" FREE detailed installation Video.

A must for the serious dealer or satellite IRDJReceiver System
system owner. Saves time, frustration and money. UNIOEN UST2200 (Receiver) $219
Use when insta lling a new system, moving your UNIOEN UST9000 (Receiver) $459
dish, re-alignment of a dish that has been moved UNIOEN usrzzoo (IRO) $909
by wind, frost heaves etc., gets youright on the UNIOEN UST9900 (IRO) $997
satellite belt for the best possible picUJresl The UNIOEN UST4400 (IRO) $939
PP-1450 Pico Peaker is a super sensitive signal UNIOEN UST4800 (IRO) $1599
meter used for antenna aiming, focusing, peaking HHTTSS VV

111
Plus (IRO) $1025

and polarity alignment. The multi-purpose Peaker (IRO) $1177
can be used on any receiver system with block HTS X (IRO) $1328
down-converted frequencies between 70 and DRAKE ESR324b (Receiver) $239
1500 MHz. (Does not work with older single DRAKE ESR924 i (Receiver) $599 $1149

DRAKE ESR1024 (IRO) $909 $1459
conversion receivers - Ask for Bulz-I-Meter) The DRAKE ESR1224 (IRO) $1039 $1577
Peaker comes in an attractive case with neck strap. DRAKE ESR1424 (IRO) $1229 $1769

Ord.r 0025003 S&H$5(U.S.) $89.95 ECHOSTAR 4000 (IRO) $859 $1399
Q>tionaljumpcable kitComects Peakerto LNB TOSHIBA TRX 120 (IRO) $1179 $1717

TOSHIBA TRX2000 (IRO) $1585. $2119
(K~ includes 2ea. 12'coax cables wisplice~. Just a partial listing of hundreds of products listed
Order 0025007 S&H $3 $7.95 in the Skyvision catalog. Ask for your's todayl

r--------------------~----------------SkyvisionJ t-«:

'- -L ~

CIRCLE 254 ON FREE INFORMATION CARD

THE SKYVISION DO-IT-YOURSELF
INSTALLATION VIDEO

"Now You Can Watch It Being Done"
Instal ling or "Tuning up" your satellite system

made simple. From start to finish , the Skyvision
Do-lt-vourselt Instailation Video is a step-by-step
video that will help yOu set-up your systems in no
time flat. It's like having our trained technicians
right at your site helping you with every step .

Ord.r 0020010 VHS S&H$3(U.S) $33,95

Ord.r 0020014 Btta S&H$3(U.S) $33.95

WORLD SATELLITE TV AND
SCRAMBLING METHODS

"The Technicians' Handbook"
This thorough text is a must-buy for technicians,

satellite professionals and curious do-it-yourse lfers.
The des ign, operation and repair of satellite anten
nas, feeds, LNBs, receivers and modulators are ex
examined in detail. An irl-depth sUJdy of scrambling
methods and broadcast formats induding the
VideoCipher II, Oak Orion, FilmNet, Sky Channel,
EuroCypher, 02 MAC, BSB and Teledub Payview
III. Circuit and block diagrams of all components are
presented and dearly examined throughout the
handbook. This information is a prelude to the
chapters on troubleshooting and setting up a test
bench. This expert guidance on testing, servicing
and tuning is complimented by a wealth of detailed
illustrations.

340 pages, 8 1/2X 10318 ov.r 200 photos, diagrams,
wiring sch.matics and 16 tables I appendices I Index
Ord.r 002~013 S&H $4 (U.S.) $39.95
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ings are on the knob. For exam
ple, the knob setting of5 volts per
division appears as a readout di
rectly on the CRT near the wave
form display. You just turn the
knob a little one way or the other
to scroll up or down through the
settings. The screen readout tells
you where you are.

In the most advanced scopes.
there may only be one or two
knobs on the front-panel. That s
it. You determine what a "soft..
knob do by making selections
from a screen menu, as shown in
Fig. 1. If you want to adjust the
vertical sensitivity, simply select
VERT from the screen menu,
then adjust the knob for vertical
scaling. Select HORIZ. then POS,
and the knob becomes a horizon
tal position control. There are
two big advantages of displaying
scope setup and control readouts
directly on the CRT-the user
can make quick measurements.
without taking his or her eyes off
the screen, and it helps with
screen photographs, where all of
the pertinent information about
the measurement is displayed on
the CRT.

The automat ic setup feature
makes setting up the scope easy
and efficient. With an automatic
setup button. the scope automat
ically senses key setup param
eters from the waveform at the
probe tip and sets itself up for a

standard display of that wave
form. The usual scope controls
are also available to change set
tings or to set up special func
tions. such as delayed sweep or
single-shot triggering. Single
button setup of initial displays is
a definite advantage. and a con
venience thats quite easy to get
used to .

In addition to automatic setup
features. many scopes also have
front-panel controls that allow
you to store and recall setup con
figurations. Such advanced fea
tures allow you to set the scope
up one way for a waveform mea
surement and store the settings
in a memory location. You'll then
be able to set the scope up in a
completely different way for an
other measurement. and store
those settings in a different
memory location. Switching be
tween the measurements then
becomes a piece of cake!

Automatic memory recall is
particularly useful if you're trac
ing a waveform through various
circuit stages and need to repeat
several scope setups at each
stage to check waveform param
eters such as rise time. pulse
width. and repetition rate. Sim
ply push a few buttons for the
setup you want.

The number of front-panel set
tings that are stored in a scope
depends on the amount of memo-

ry provided for that purpose.
Also, if the memory is non
volatile, the settings will still be
there for recall the next time you
turn the scope on.

Screen cursors and push-but
ton measurements are still other
features that are appearing more
on analog scopes. Screen cursors
are a set of lines or other markers
that can be moved to any place on
the screen (see Fig . 1). The screen
location of the cursor. in terms of
amplitude or time. appears nu
merically on a screen readout. By
properly positioning two cursors
on a waveform display. its easy to
measure peak-to-peak voltages or
rise times.

The features discussed so far
have been enhancements to the
tradi tional analog scope; the
waveform being probed, dis
played, and measured has not
been digitally altered in any way.
Because an analog waveform is
displayed in real time on an ana
log display. it must be repetitive
in order to remain on the display
long enough to be measured by
counting divisions. placing cur
sors, or using push-button mea
surements.

Digital scopes offer many ad
vantages and conveniences over
typical analog versions. Lets find
out why some prefer to use digi tal
scopes over their analog counter
parts.

<..!»z
c»
:II
-<
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SCREEN
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Ic ~ Ic ~I

PRE-TRIGGER I POST-TRIGGER

TRIGGER POINT ON
ANALOG SIGNAL

FIG. 3-TRADITIONAL ANALOG scopes
display only the signal following the trig
ger point (post-trigger). Many digital
scopes, however, can capture and display
signal information prior to the tr igger
point (pre-trigger) as well as post-trigger
information. Some digital scopes also in
dicate the trigger point with a "T" on the
waveform display.

WAVEFORM
MEMORY

SOfT
KNOB

j--r- WAVEFORM 1
t- WAVEFORM 2 ,
~ WAVEFORM 3. ·. ·L ·;{ WAVEFORM n,

<.)

MENU
KEYS

Waveform digitizing up close
Waveform di gitizing involves

three process es-sampling, an a
log-to-digita l (AID) co nvers ion,
and s torage of the digitized sam
ples . Dep ending on the means of
implementation , s a m pling an d
d igi tizing may be done in the
same step, or separately. The en d

MEASUREMENT
READOUT

FIG. 2-THIS IS A BLOCK DIAGRAM of a digital scope showing analog-to-digital (A/D)
conversion taking place immediately following input-signal cond itioning. Some digital
scopes may also have an optional nondigitizing mode for use in initial scope setup.

The items mentioned above are
just s ome of the many advan 
tages provided by di gital scopes .
There can als o be di sadvantages
which can be minimized through
a b etter understanding of basic
waveform digitizing.

FIG. 1-S0ME OF THE MANY features that are changing the face of traditional analog
scopes, as well as dig ital scopes are screen menus, soft knobs, automatic setup, cursors,
and front-panel settings with storage and recall.

Digitizing scopes
Some key elem en ts of a digital

scope are shown in the block di
agram of Fig. 2. The analog wave
form is sampled and digitized
a ft er the input signal is con
ditioned. The di gitized waveform
is s tored in digital memory. from
which it can be recalled at any
time for processing. d isplay, and
measurement. All of that occurs
automatically, and is set up using
the same basic controls as a tra
ditional scope. Additional con
trols are used to select memory
locations for waveform storage.
and any processing or analysis
that occurs during or after wave
form acquisition.

Waveform digitizing offers sig
nificant advantages to the tradi
tional approach of waveform
vi ewing and measurement . In
terms of scope design and man
ufacture, a wideband-stgnal path
to the CRT display no longer has
to be provided. Also, the CRT
speed requirements are reduced
since waveforms can be recon
structed from digital memory.
Some digitizing scopes even use
.LCD displays, which eliminate
bulky CRT's and their associated
power su pplies .

Some primary advantages of
waveform dtgittzation are:

• Waveforms that would appear
as a brief flash (single-shot or
low-repetition pulses) or a slowly
moving dot (low-frequency sig
nals) on a traditional analog
scope, can be frozen on the
screen for observation and analy
sis later on.
• Waveforms can be captured at
different times and places and
displayed togeth er for purposes
of comparison.
• Various amounts of waveform
prior to the trigger point (see Fig.
3) can be included in capture and
display, allowing complete and
detailed analysis of rise times
and any waveform preshoot.
• S ignal averaging, enveloping,
peak detection, and other types
of processing can be used to en
h ance or emphasize certain as-

(/)
~ pects of waveforms .
~ • A wide range of analysis pro
g: cedu res can b e applied to com
&:l pute waveform parameters ei th er
ill as built-in scope features or by
6 transferring digitized waveforms
is to a compu ter for software basedex:
a: waveform processing.
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FIG. 4-REAL-TIME SAMPLING CAPTURES all waveform samples sequentially as the
waveform occurs in real-time (a), equivalent-time sampling achieves the same apparent
results as long as the waveform is repetitively triggered for sample build up over multiple
acquisitions (b).

V ANALOGWAVEFORM

1 / ~
• t

REAL-TIMESAMPLING INTERVALS
I I I I I I I I I I I I I I I I I I I I I I I I I I I I REAL-TIME CAPTURE

Vj ............~ ~........
• t

a
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I CAPTURE

V

1. .: • -,
• t ACQUISITION 1

V / . •t ~I . • • t ACQUISITION 2
V / . •

~t• • • I ACQUISITION 3

Most digi tal scopes provid e
more th an a de quate s ampling
rates on all sweep-speed settings
(seconds/d ivisi on), as long as you
are dealing wit h repetit ively tr ig
ge re d waveforms. Jus t set the
sweep s peed, and the appropr ia te
sampling rate is automatically
set by the scope . Tha t may not be
the case, however, if you use s in
gle -sweep trigger ing for wav e
form captu re .

With a s ingle-tr igge red sweep,
a ll sam ples mus t b e taken se
quenti ally in real- time, as the
waveform occu rs . The limit of
effec tiveness is determin ed by
the d igi tal scope 's real-t ime sam
pling ra te. Some d igit al scopes
h ave very high real-time sam 
pling rates, so me as high as 500
MS/s or even h igh er. Others opt
for the eco nomy of a low real-time
sample rate, 10 MHz for example,
an d u s e equivale nt- time sam
pling to cover the higher sweep
speeds . The real-time sample
rate , h ow ever, d e termin es the

V1 ·......·....L · ~ .

result , h owever, is a set of dig
itized am plitude samples repre
senting the analog waveform.

The rate at wh ich sampling is
done determines the sample in
terval of the waveform an d , there
fore, the time res olu t ion of th e
wavefor m re p resentatio n . De
pendin g on your needs, that can
be looked at in te rms of resolving
r ise ti m es , or n u mber of samples
per cycle for overall waveform def
in it io n . For exam ple, a 100
megasamples per second (MS/s )
sampling equates to a sample in 
terval of 10 nanoseconds (1/100
MS /s). T hat sam p li ng r a te is
qu ite adequate for defining rise
t imes of 500 , down to 50 nanose
conds, b u t inadequate for r ise
times of 20 nanosecon ds or less.
In simple terms, a 100 -MS/s sam
pling provid es 100 samples per
cycle for a I-MHz sine wave, a 10
MHz s ine wave is sampled 10
times per cycle, a n d a 50-MHz
s ine wave is sampled only 2 times
per cycle.

• t ACQUISITION n

resolution limit for single-sweep
waveform captures.

The differences between real
time and equivalent-time sam 
pling are shown in Fig. 4 . In Fig
ure 4 -a , real-time sampling takes
all samples in s equence. The
waveform is fully sampled in a
s ingle triggered acquisition. In
Fig . 4-b , equivalent-time sam
pling bu ilds up a fu ll set of sam
ples by combining samples from
multiple- triggered acqu is ttt on s
of the waveform . Because of the
m u lti p le acqu isition requ ire
ment, equivalent-time sampling
can be u s ed only on repetitive
waveforms.

Even if you only need to cap
ture re petitive waveforms, the
scope's real-t ime sample rate is
still im po rtant. With a low real
t ime rate, it takes more triggered
acquisitions to obtain a fu ll
equivalent-t ime set of samples .
As a resu lt, it takes longer to fu lly
update the di splayed waveform
after any waveform change. The
d elayed wavefor m d isplay can
cause an an noying time lag be
tween tuning a circu it under test
or making a scope a djustment
an d seeing the waveform change
com pleted on the screen. High 
speed , real- t ime sampling and
fas t d ispl ay upda te ra tes elim i
nate such display lag problems.
Another approach u s ed by some
digital scopes is to provide an al
te rnate analog s ignal path (non
d igitizing mode) for real- time,
non stored displays in the tradi
t ional scope manner (see Fig. 2).

Regardless of t he sampling
method or speed, each amplitude
sample mus t be digitized before
it can b e store d in the dig ital
scope's memory. The n umber of
b its u s ed in digitizi ng deter
mines the amplitude resolution
us ed in representing the wave
forms . For example, 6-bit s am
pling provides 64 di gital levels
(2 6 ) for d es cr ibin g a waveform
captured at any selected vertical
scale factor (volts/division). By
contrast, 8-bit sampling provides
256 levels (28 ) of vertical resolu
tion, which is an improvement of
fou r times the resolution. Figure
5 graphically sh ows how 8-b it
sampling more accurately repre
sents the waveform amplitude
than 6-bit sampling does.

With the res olu ti on advantage
of 8-b it versus 6-bit sampling,

5



FIG. 6-A NOISY SIGNAL APPEARS on an analog display as a bright central trace with
dimmer, fuzzy edges (a), whereas a digitized signal clearly shows all captured noise
elements as part of the stored signal samples (b).

DIGITIZED SIGNAL DISPLAY

INDIVIDUAL NOISE
COMPONENTS
CAPTURED BY

DIGITIZING

Ideally, the amount of signal-to
noise improvement is 3 dB for
each power-of-two averages. For
example, you will have 3 dB of
signal-to-noise improvement for
2 averages, 6 dB for 4, and so on.

Along with noise reduction,
signal averaging also improves
vertical resolution, which will oc
cur when the signal processing is
done at higher resolutions than
the original sampling. For exam
ple, an 8-bit digital scope that
uses 16-bit processing can ap
pear, in effect, to be a 10- or ll-bit
digitizer if enough signal averag
ing is done. That, of course, ap
plies only to repetitive signals
since the signal must recur in
order to be averaged.

For most waveform acquisi
tions, signal averaging should be
applied to improve both the dis
playas well as the measurement
results . A digital scope that has
an automatic peak-to-peak mea
surement feature looks for the
maximum and minimum stored
waveform values to compute a
peak-to-peak result. If noise is in
cluded in the stored waveform,
the peak-to-peak result will be af
fected by the signal-plus-noise
maximum and minimum. By
averaging the signal first, you re
duce the noise, and achieve a
more accurate measurement of
the signal peaks.

In other cases, signal averag
ing may defeat the purpose of the
measurements, which would be
the case in checking digital sig
nal noise and timing margins.
With that type of measurement,
you want to see and measure the
noise and jitter extremes; so
don't use averaging.

Tradttional analog and digital
scopes display waveform jitter in
different ways. An analog scope

I
DIM, FUZZY

EDGES DUE TO
NOISE

TRADITIONAL ANALOG DISPLAY

BRIGHT
CENTRAL
TRACE

shown in Fig. 6-a. Much of the
noise riding on the waveform,
however, is not seen because the
noise occurs randomly and,
therefore, does not repeatedly
trace the same course on the dis-

.play screen to build up any
brightness. The CRT tends to
average or suppress noise, blur
ring on the display.

A digital scope, on the other
hand, tends to display noise
spikes, rather than averaging
them out. If a noise spike hap
pens to coincide with a sample
point, the noise is sampled,
stored, and displayed as part of
the waveform . Waveforms dis
played on a digi tal scope often ap
pear to be sprouting hairs, as
shown in Fig. 6-b. You need to get
used to seeing noise elements on
digital scope displays that nor
mallywouldn't be visible on a tra
ditional analog scope.

Many digital scopes do, how
ever, provide a signal averaging
feature that can be used to reduce
noise on a stored waveform by
smoothing. With some scopes,
you can select signal averaging
and specify 16 averages of the
waveform. The scope captures
the first set of waveform points
and stores it in memory. The sec
ond set of points is then captured
and added to the first set in mem
ory. That process goes on until 16
sets of captures have been
summed in memory. The sum of
the captures is then point-by
point divided by 16 to get the
averaged waveform.

The advantage of averaging is
that it reduces random noise.
The amount of noise reduction
increases with the number of
averages selected, which corre
spondingly improves the signal
to-noise ratio of the waveform.

SAMPLE POINTS

• 8-BITDIGITIZED SAMPLES
)( 6-BITDIGITIZED SAMPLES

you might ask yourself why any
one would offer a 6-bit digitizing
scope? For that matter, why settle
for 8-bits? Why not go for lO-bit
digitizing with 1024 resolution
levels?

The answer simply boils down
to speed and cost. It's easier and
less expensive to get high real
time sampling rates with lower
resolution . Thus, some scope
manufacturers use 6-bit sam
pling, and emphasize price and
sample-rate advantages in their
product specifications. The truth
is, high sample rates and time
resolutions have little advantage
without adequate vertical resolu
tion. For example, to make rise
time measurements, you must
first determine the 10% and 90%
pulse amplitude levels before you
can measure transition time,
which is best achieved with 8-bit
or higher resolution.

Waveform processing and
measurements

When a waveform is displayed
on both a traditional analog
scope and a digital scope, it can
appear to have distinctly dif
ferent details. That is often due to
ambient noise riding on the
waveform and the differences in
how it is captured and displayed
along with the waveform.

A low-level repetitive waveform
with noise presents a somewhat
fuzzy trace on an analog scope
display. The bright central
portion of the trace represents
the actual waveform on average,
without the noise. The less brig
ht, fuzzy edges of the trace are
the result of trace blooming (edge
glow or spreading) as well as
some low-level noise elements , as

8-BIT
LEVELS

FIG. 5-RESOLUTION IS FOUR times bet
ter with 8-bit sampling (256 levels) than
with 6-bit sampling (64 levels). The result
is a closer representation of waveform
amplitude details.

6-BIT

6-BIT

6-BIT
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display shows most of the wave
form jitter, but may miss the ex
tremes because they are too
infrequent to cau.se - a visible
trace. Figure 7-a shows ajittered
pulse edge display on an analog
scope of moderate speed. That
display has multiple vertical val
u es for each point in time.

As far as digital scopes go, they
can't give you a true representa
t ion of timing j itter because they
normally capture and display
only one vertical point for each
sample point in time, as shown
in Fig . 7-b. A d igital scope can,
however, show the fu ll extremes
of waveform noise and jitter vari
ations by us ing the enve lope
mode. Figure 7-c s hows how the
di splayed extremes are captured
by enveloping multiple waveform
acquisitions, which are actually
two stored waveforms-one con
s ists of maximum values of the
overall acquisition points, the
other consists of the minimum
values .

Thinking literally
What yo u should remember

about digital scopes is that they
tend to be much more literal in
how they capture and d isplay
waveforms than an analog scope.
Getting used to that requ ires
some thought about what you ex
pect, or need to see in a waveform
capture. If you want to see a
"cleaned up" version of the wave
form for -measurements such as
peak, rise time, and fall time , use
signal averaging. If you're trou
bleshooting a noise or t iming
problem, you'll want to see the
actual waveform, so don't use
averaging. Or you may just want
to see the extremes represented
by the envelope of point-by-point
maximum and minimum values
of a waveform.

Th inking literally also applies
to many automatic measurement
features. As an example, you
wouldn't expect to find a DC com
ponent in a sine wave that's been
passed through a coupling ca
pacitor. The sine wave's mean val
ue over time should be zero ,
however, the mean value of a sine
wave on a digital scope probably
won't be zero. Is the digitizing
scope in error?

Not really when you stop and
think about the waveform and
how it's captured and processed.
A pure sine wave has a zero mean

a

b

c

FIG. 7- WAVEFORM JITTER IS displayed
differently, depending on the type of
scope and capture mode being used ; (a) is
a display of waveform ji tter on an analog
scope of moderate speed , (b) is a display
on a digital scope using equivalen t-time
sampling, and (c) shows clear representa
t ion of jitter and noise extremes obtained
by long-term signal capture using a dig ital
scope in a continuous-enveloping mode.

va lue only when considering en
tire cycles. If you consider 1.5 cy
cles, the mean value in cludes the
additional fractional cycle. You're
rarely able to precisely di splay a
sine wave on a scope so that you
see only entire cycles, with abso
lu tely no fractional cycle, except
if you adjust the time/divis ion
control in the uncalibrated
mode. So, if you're feeding it 1.5
cycles of a sine wave, that's jus t
what it's going to compute the
mean value of. It does exactly
what it 's told to do, from exactly
what 's given. Nothing more,
nothing less.

The scope's display is correct,
it's just not what you expected be
cause you were thinking in terms
of the mean value over many cy
cles of the sine wave. If you apply
about 20 or so cycles to the scope,
a better result will be achieved
because the computed mean over
many full cycles will predomi
nate, and minimize the error
contribution from an extra frac
tional cycle .

If the digital scope's answer is
still far from the expected zero
mean, maybe you should take a

closer look at the waveform you're
examining. Maybe there really is
a DC component, or a b ias com
ponent from the circuit. Maybe
the waveform really isn't a sine
wave . Is it exactly symmetrical
above and below the zero refer
ence level? And speaking of zero
reference levels, did you capture a
zero referen ce level just before
you captured the waveform? If
you d idn 't, the scope will u s e
some previously established zero
reference or a defau lt zero refer
ence that may n ot be correct for
the current waveform and front
panel settings.

There's a lot to keep in mind
when you 're u s ing a n ew scope to
capture waveforms and compute
their parameters . By under
stand ing h ow t he new scopes
work, you'll be able to get precise
answers for your specific testing
needs, and no lon ger have to
glance at a waveform di splay and
say, "that looks just about r ight."

R-E

Try the

EI;;;;imnjE;S®
bulletin board

system

(RE-BBS)
516-293-2283
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With R-E's EZ Shortwave Receiver
If you're looking for a fun project that won't break the budget,
here's a shortwave receiver that's not short on performance.

RODNEY A. KREUTER WA3ENK

IF YOUVE ALWAYS WONDERED WHAT

you might hear on shortwave ra
dio but didn't have the time or
the money to get involved with it,
then our simple, inexpensive
shortwave receiver is the perfect
project for you. It will have you
tuning in on shortwave in no
time-as a matter of fact, the first
evening after the prototype was
completed, stations from Ger
many, England, Cuba, Canada
and France were easily copied.

The shortwave receiver is a no
crystal set with an audio ampli
fier. It's a true superheterodyne
that tunes 8.5 to 11 MHz in two
bands and includes a 455-kHz IF
filter, automatic gain control
(AGCl. tracking RF tuning, and a
very sensitive detector. It's sen
sitivity of under a microvolt puts
it in a class with some high-per
formance receivers .

(J)

o Theory of operation
~ The shortwave receiver takes a
g: very straightforward approach to
&3 the classic superheterodyne re
m ceiver. The basic block diagram
o of our "superhet" is shown in Fig.
is I, and the schematic is shown in
<l:
a: Fig. 2 .
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The RF input tank, unlike
many simple designs, provides
"tracking," in that the input
tuned circuit changes frequency
when the oscillator is tuned. RF
tuning is performed by 01, and
oscillator tuning by 05. Both di
odes are Motorola MV209 varac
tors, wh ich act as voltage
variable capacitors. RF energy is
coupled into pins 1 and 2 of ICl,
the Signetics NE602 double-bal
anced mixer.

The mixer combines the in
coming RF signal with the local
oscillator and produces an inter
mediate frequency or IF of 455
kHz. Both mixer and oscillator
functions are provided by ICL Ta
ble 1 shows its specifications.

To simplify construction and
enhance performance, a ceramic
IF filter, FLl, is used instead of a
more common tunable IF trans
former. That results in a very
clean IF that never needs tuning.
The filters are available with
bandwidths from 4 to 12 kHz to
suit individual needs. The short
wave receiver will accept filters
with input and output imped
ances of 2000 ohms.

Thrning to the detector circuit,

02 and 03 provide a L2-volt b ias
for diode 04 and Q3 . The b ias
keeps both 04 and Q3 slightly
on, so only a small signal is nec
essary for detection, reducing the
gain needed before the detector
and improving sensitivity.

The s ignal at the base of Q3
contains two components. The
AC component is the dem odu 
lated audio, and the DC compo
nent is proportional to the
strength of the incoming signal.
The DC component is filtered by
R20 and C17 and is used to pro
vide an AGC signal to Q2 via AGC
amplifier Q4 . That helps to re
duce fading that is so common
on the shortwave bands.

The audio output stage, IC2, is
a Motorola MC34119 audio am
plifier. It provides about V4-watt of
audio into speakers of 8 to 64
ohms. No large output-coupling
capacitors are needed, but a large
power-supply decoupling capaci
tor provides excellent stability.

The prototype operates on a 9
volt battery and, if you listen at
moderate volumes, they give you
reasonable service. For longer
service, use a pack of 6 or 8 "AA"
cells, or an AC supply.
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FIG. 1-BASIC BLOCK DIAGRAM of ou r superhet shortwave receiver. It's a true super
heterodyne des igned to tune 8.5 to 11 MHz in two bands.
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':'
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5 470n 2N3904

ICl
NE602 R8 R12 Cl0 C12

5.6K 470n .1 .01
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R7 R9

C7
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1 4.7K MC3411 9
si-e

1
2 C15 17~R23 R25 R26 BAND 18 .5-10 MHz + 4.7f1F + + C14':' C16

50K 10K lK BAND 210-11 .5 MHz
l~F 470~F

TUNING FINE
TUNING

FIG. 2-SCHEP,'IATIC FOR THE SHORTWAVERECEIVER. The un it is powered from a 9-volt
battery, making it very portable. It's sensitivity of under a microvolt puts it in a class with
some very high-performance receivers.

Modifications and compromises
Every engineer learns early on

that to design is to compromise.
Usually performance is traded off
for reduced cost. This design is
no exception. The basic design
philosophy was to produce a rea
sonable receiver at a reasonable
price. In tha t regard we 're very
happy with th e outcome. We did,
however, omit some features, as a
result .

Most modern shortwave re
ceivers include a beat-frequency
oscillator or BFO . The purpose of
the BFO is exactly as its name
implies. to beat a local oscillator
(LO) signal against the incoming
RF to produce a heterodyne fre
qu en cy in order to copy code (CW)
or single side band (SSB). That
can be done at either the RF fre 
quency or the IF, although IF
BFO 's are much more common.

The shortwave receiver's input
coupling network provides tun
ing and impedance matching
from the 50-ohm antenna input
to the 1500-ohm input of the
NE602 . A really good rece iver
would use double or even triple ~

tuning h ere. for better image re- E
jection and overload perfor- 53
mance. -<

Images, which are produced in cD
the mixing of two signals . are (0

5~



TABLE 1- BASIC SPECIFICATIONS OF THE NE602 PARTS LIST

board u sing point -t o-point wir
ing.

1000pF 820pF 15QOpF

TgN%:~rLt;-:CEIVER
6800

PFL
J 2200pF

3.4~H 4 . 8~IH

29 TURNS 30 AWG 35 TURNS 30AWG
ONT-37-2 GORE ";" ON T-37-2 GORE

FIG. 3-THIS HIGH-PASS FILTER will at
tenuate AM stations by 40 dB. Its low-fre
quency cutoff is about 2.2 MHz.

Construction
Even though th is is a low-fre

quency project, a PC board is rec
ommended ; you can make you r
own from the provided foil pat
te rn or buy a finished vers ion
from the so u rce mentioned in the
parts list. Fi gure 4 s h ows the
parts-placement di agram.

Inductors Ll, L2, an d L3 are
wound on toroid cores, so they're
much smaller than air-wo u n d
coils, an d can s till be "tu n ed" by
s tretch ing or co m press ing the
tu rns on the to ro ids. Remember
that a turn is cou nted on a toroid
eve ry tim e the wire p a s s es
through the cen ter of the core.
After you tune the co ils , the wire
ca n be h eld in place with epoxy.

Any speaker from 8 to 64 oh ms
will work wit h the MC34119. Ex
pect s ligh tly less a u dio output
with higher-impedance s peak
ers. The speake r leads should be
twisted tightly and kept sh ort .

If you us e stereo headphones,
don't con nect the grou n d . J ust
feed the speaker output th rough
resistors (you 'll n eed to experi
ment with the value) to the left
and right chan nels. Note that the
MC34119 does not grou n d refer
ence the s peaker.

(f)
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Power supply
Current consumption
Maximum mixer frequency
Maximum oscillator Frequency
Noise figure
Mixer gain
Third order intercept
Mixer input resistance
Mixer input capacitance
Mixer output resistance
Mixer output capacitance

very hard t o e li m ina te . Re
member th at the output of a mi x
er is the sum an d di fference of
two fr equenci es . For exam p le,
suppos e we wanted to receive
WWV on 10 MHz us ing an IF of
455 kHz. Usi ng low oscillator in 
jection, we wo uld generate a local
oscilla tor of 10 MHz minus 455
kHz , or 9.545 MHz.

However, if a frequency of 9.09
MHz was also present at the mi x
er input, we 'd also h ave an out
put fr equ en cy of 455 kH z
because 9.545 MHz m inus 9. 09
MHz equals 455 kHz. That other
undesired fre quency (9.09 MHz)
is calle d the image .fr eq u en cy,
Some sophisticated techniques ,
s uch as image-reje ct mixers or
up-converting receivers are avail
abl e, but almost all receivers re
ject the 9 .09 MHz at the input
tank. The tracking RF tan k on
our s hor twave rec eiver helps a
great deal, but doesn 't elim inate
the problem.

Overload p erformance is an 
other impor tant aspect co n 
cern ing a shortwave receiver. If
the RF tan k is tu ned to 10 MHz, it
will le t lO-MHz s ign als pass an d
a tten uate- b u t not elim in a te
signals of all other frequencies. If
a 50,000-watt AM s tatio n is lo
cated close to the tank, some of
the s ignal w ill get through . If
enough of it does , you 'll h ear the
AM station as well as the short
wave.

Tes ts on ou r active ante nna
(Radio-Electronics, February
1989) proved that an AM-reject
filter was necessa ry to "clean up"
our ow n local 50-kilowatt s ta
tion. A h igh-pass filter that will
attenuate AM s tations by 40 dB is
shown in Fig. 3; its low-frequen
cy cu to ff is abou t 2. 2 MHz. The
filter can b e co nst ructe d on a
pie ce of perforated construction

4.5V- 8V
2.4 mao
500 MHz
200 MHz
5 dB
15 dB
- 17 dBm
1.5k
3 pF
1.5K
3 pF

(typical)
(typical)
(typical)
(typica l at 45 MHz)
(typical at 45 MHz)
(maximum)
(typical)
(typical )
(typical)
(typical)

All resistors are 1f4-watt, 5%.
R1, R12-470 ohms
R2- 15,OOO ohms
R3, R11-3300 ohms
R4, R6, R1 Q--l 00 ohms
R5-2200 ohms
R7- 220 ohms
R8-5600 ohms
R9-22,000 ohms
R13, R14, R1 7, R24, R27- 10,OOO ohms
R15, R2Q--220,OOOohms
R16, R25-lO,OOO ohms, potentiometer
R18, R21-470,OOO ohms
R19-10 ohms
R22-4700 ohms
R23-50,000 ohms, potentiometer
R26-1000 ohms
Capacitors
C1-9-60 pF trimmer
C2-82 pF, ceramic
C3-100 fl.F, 16 volts, electrolytic
C4, C21- 10 fl.F, 16 volts, electrolytic
C5-C7, C9, C10, C13, C17---O.1 fl.F (poly-

ester or ceramic)
C8, C11 , C12, C25-0.01 fl.F, ceramic
C1~70 fl.F, 16 volts, electrolytic
C15-4.7 flF, 16 volts, electrolytic
C1-1 fl.F, 16 volts, electrolytic
C18-C2Q--100 pF, NPO
C22, C24---Q.001 fl.F, ceramic
C23-47 pF, NPO
Semiconductors
01, 05-Motorola MV209 varactor
02-04-1N4148 diode
FL1-455-kHz ceramic filter (8-kHz band-

width Toko HCFM2-455C)
IC1- Signetics NE602N mixer
IC2-Motorola MC34119 audio amplifier
IC3-78L05 5-volt regulator
Q1-Q4-2N3904 NPN transistor
Other components
L1-3 turns #30 wire on L2's toroid core
L2- 21 turns # 30 wire tapped at 17 turns

on T-37-2 Micro Metals toroid
L3-24 turns #30 wire tapped at 19 turns

on T-37-2 Micro Metals toroid
S1-0POT switch
S2, S3-SPST switch
SPKR--8--64 ohm speaker
J1-BNC connector
Miscellaneous: PCboard,metal cabinet,

wire, solder, etc.
Note: The following items are available

from a -Sat, P.O. Box 110, Boalsburg,
PA16827.A PC board only (# EZSW
PCB) is $7 plus $1 shipping; a partial
kit that includes a PC board (does
not include potentiometers, switch·
es, connectors, speaker, or case #
EZSW-KIT) is $27 plus $2 shipping; a
kit for the AM reject filter (# AMREJ
KIT) is $3 plus S1 shipping; a kit for
the active antenna (# ACTANT-KIT,
see text) is $15 plus $2 shipping.
Pennsylvania residents must add
6% sales tax. Allow 3-5 weeks for
delivery.

All receivers n eed a good anten
na; th is one is n o exception . Al
though the first field trials were
con ducted in a s tate park with 30



feet of wire thrown over a tree
limb, a good antenna will greatly
improve reception. A dipole will
give good results, but if you're
cramped for space, try an active
antenna (see Radio-Electronics,
February 1989). A good rgrou n d
also helps.

The receiver should be in
stalled in a metal cabinet to re
duce the effects of hand capaci
tance and provide some shield
ing from strong local AM sta
tions . Figure 5 shows the
prototype receiver. Note that the
active antenna and the 2 .2-MHz
high-pass filter are used in the
prototype, although they are not
mandatory. The holes for the
speaker were made using a neat
trick: Draw the outline on a piece
ofperforated construction board,
and tape the board to the cab
inet. Then use the board as a drill
guide.

Table 2 is a gutde to let you
modify the receiver for frequency
ranges other than 8.5 to 11.5
MHz (actually 8 .5-10 MHz for
band 1 and 10-11.5 MHz for band
2) used in the prototype. Don't
think of L2 and L3 as tapped
coils, but rather as "selectable"
coils. For example, L3 is specified
as a 24-turn coil with a tap at 19
turns. What that really means is
that a coil of either 19 turns or 24
turns is switch-selectable. You
could even wind a 45-turn coil
with taps at 14, 15, 17, 19, 24, 2~,
and 34 turns for L3. With the
right switch (good luck finding
one), you could tune 5 to 16 MHz
in 8 bands. Remember that it has
to switch the capacitors, as well .

Since the coils must be hand
wound, there will be some varia
tion. Wire size was calculated for
no. 30 wire. Other wire sizes may
be used but you will find it hard
to get as many as 45 turns on a
T-37-2 core with larger wire. The
spacing of the wire on the core
will also change the tuning fre
quency. The values are given as
reasonable starting points. If you
wish to build the receiver for
some frequency other than the
prototype, follow these steps:
1) Build the unit completely ex
cept for the two coils .
2) Using Table 2 , wind the os
cillator coil. Tack the coil into the
circuit from ground to the junc
tion of C20, C22, and C23. (That
way you won't need the band
switch.)

TABLE 2

Frequency C2 C18, C19 C23 L1, L2 (Ant) L3 (Osc)
(MHz) (pF) (pF) (pF) (# of turns on T-37-2 core)

5 100 120 68 5,41 45
6 100 120 68 4,30 34
7 82 100 47 4, 26 29
8 82 100 47 3,22 24
10 82 100 47 3,17 19
12 82 100 47 2, 15 17
14 68 82 33 2, 14 15
15 68 82 33 2, 13 14

TABLE 3

NE602 MC34119

Pin 1 1.27 V OV
Pin 2 1.27 V 4.15 V
Pin 3 OV 4.11 V
Pin 4 3.64 V 3.97 V
Pin 5 3.59 V 4.14 V
Pin 6 4.99 V 9.09 V
Pin 7 4.33 V OV
Pin 8 5.05 V 4.20 V

02 03 04 '-01 »z
Emitter 0.95 V 0.80 V 0.27 V OV c»
Base 1.61 V 1.45 V 0.82 V 0.58 V :x:

-<
Collector 2.56 V 3.30 V 9.17 V 7.41 V ~

(C
(C
~
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FIG. 5-THE INSIDE OF THE PROTOTYPE RECEIVER. Note that the active antenna and
the 2.2-MHz high-pass filter are used in the prototype, although they are not mandatory.

3) Lightly cou ple a high-imped
ance scope or frequency cou nter
to pin 7 of IC1 ; note that the
NE60 2 will not drive a 50-ohm
inpu t withou t a buffer. A lO-pF
series capacitor is therefore rec
om men de d.
4 ) Turn the tu n ing and fin e tu n
ing, if you are u sing one, com
pl etel y co u nte r cl ockw ise and
measure the frequency. Now turn
the tuning and fine tuning all the
way clockwise an d measure the
new frequency. If it's lower than
the first frequ en cy, you've got the

Troubleshooting
If you have any problems, the

DC voltages shown in Table 3
should help. All voltages were
taken with a new 9-volt alkaline
battery powering the receiver.
The volume con trol is about V3
with no s ign al input. Total cur
rent is 22 mill iamps. R-E

provide a separate, stable tuning
voltage of up to 20 volts. Since
the cu rren t drawn by the diodes
is in the microamp range, a sepa
rate 9-volt battery may be used.
Just remember that as the bat
te ry ages, the tuning range will
change.

· 6 ) If you are satis fied with the
tuning range, wind the antenna
coil with a tu rn or two less than
the oscillator coil. This is neces
sary becaus e the input tuned cir
cu i t operates a t 0.455 MH z
higher in frequency that that of
the oscillator.

The varactors used in this re
ceiver only need to vary by about
15 pF to cover 8. 5 to 10.0 MHz or
10.0 MHz to 11.5 MHz. That can
be from 25 to 40 pF, or 0 to 15 pF,
or any combination that gives a
change of about 15 pF. When the
bias voltage is changed from 1 to
5 volts, the capac itan ce really
changes from about 40 pF to 26
pF. If a well-regulated supply of
higher than 5 volts but less than
20 volts is available, it may be
used to increase the tuning
range. Since we're running it on
a 9-volt battery, we decided to reg
ulate down to 5 volts. If you de
cide to operate the varactor on a
higher voltage, remember that
the NE602 is rated at a maximum
of 8 volts. The high side of the
tuning potentiometer can be con
nected to a higher voltage as long
as the connection from the PC
board to the high side of the po
tentiometer is left disconnected.

Tuning 1500 kHz with a single
turn potentiometer can be tricky.
A "poor mans ten turn" can be
made by putting a 10K potenti
ometer in series with the normal
50K potentiometer for fine tun
ing. Be careful with the leads go
ing to the potentiometers; any AC
signal will "modulate" the os
cillator with disastrous results.
Since the tuning of a varactor
isn't linear with voltage, you may
want to experiment with dif
fer ent potentiometers, such as
linear, log, or audio.

J1
EXT.
ANT.

RECEIVER
BOARD

potentio meter in backwards .
5) Add 0.455 MHz to the two fre
quencies that you h ave jus t mea
sured. This is your tuning range.

If you a re building the unit for
a higher frequency range, say on
the orde r of 14 or 15 MHz, you will
fin d th at the tu n ing range is 2 or
3 MHz. On the other h and, units
built for 3 or 4 MHz will tu ne only
about 0 .5 MHz. That is caused by
the r a t her s mall capac i tance
change of the MV209. Typically;
capacitan ce vs. (revers e) voltage
of the MV209 is 40 pF at 1volt, 26

pF at 5 volts, 14 pF at
10 volts , and 9 pF at 20
volts.

L o w - fr equ en c y
tuned circu its require
more capacit ance than
high-frequency tuned
circ u its . S ince the
change in capacitance
of the MV209 is fixed,
it becomes a s malle r
pe rcen tage c ha nge
wit h low- frequen cy
tanks than wit h h igh
frequency tan ks. And
you can forget about a
series or pa rallel com
bination of MV209's.
The percen tage works
out the same as a s in 
gle one. If you requ ire
m ore tu n ing rang e ,
the best method is to

VOLUME
S2

POWER

ACTIVE
ANTENNA

BOARD

HIGH-PASS
FILTER
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o
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ANNUAL INDEX
EI;;;;i..nll'':s®Volume 61

and
CoMPUTERD,GEST Volume 7

1990 Annual Index Radio-Electronics Volume 61 and ComputerDigest Volume 7
Abbreviations: (ARE)Ask R-E; (AUD)Audio Update ; (C)Construction ;
(CC)Computer Connections; (CD)Computer Digest; (D)Department;

(DB)Drawing Board ; (DN)Designer's Notebook; (EW)Editor's Workbench ;
(ER)Equipment Reports; (HH)Hardware Hacker; (KR)Kit Report;

(LTR)Letter; (PCS)PC Service ; (SR)Shortwave Radio ; (VN)Video News;
(WN)What's News

Dec 76
Jan7t

Feb 67
Dec 8

Feb 24
Jun72

Sep 81,Oct84

C»z
c»
:Il
-<

Jan 43

Jun 41
Mar 35
Oct 55

Feb 72

Ocl86
Nov 86
Sep88

Nov 24

Sep47
Mar 71
Dec 78
Jun 73
Aug 73

Apr 69
Jan 81,Feb 75

Jul75
Nov 86
May 81
Sep88

Oct 47
Feb 31

Jan 35,Feb 39
Jun 59,Jul 50

Mar 39
Dec 33
Apr 43
Dec 40
Mar 71
Aug 41
Jun 73

Experimenter's l/O Card (Hanshp)(C)
Floppy Heaven (Holtzman)(EW)
Low-eost Logic Analyzer (Hollzman)(EW)
MIDI-compatible stereo

music scores (Holtzman)(CC)
Personal computers and the

future (Hollzman)(EW)
Port-A-Matic (Grossblatt)(C)
Readers' Letters (Hollzman)(EW)
SCSli ESDI shootout (Holtzman)(CC)
Talking PC, The (Holtzman)(EW)
Windows 3.0, and ToolBook (Hollzman)(CC)

CONSTRUCTION
1.6-GHz Counter Prescaler (Hufft)
1QO-MHz Frequency Probe (Lashansky)
Acoustic Field Generator (Templin)
Add a Display to Your Project (Avritch)
Audio Volume Limiter (Johnson)
Benchtop Frequency Counter (BergqUist)
Capacitance Adapter (Kohl)
Christmas Card. The (Holzwarth)
Digital Keyless Entry System (Avritch)
Digital Pressure Gauge (Caristi)
Experimenter's liDCard (Hanslip)
Generic Linear Power

Supply Board (Wannamaker)
Ion Meter (Lovelock)
LaserJet Memory Card (Green)
Lawn Ranger, The

(Rataels) Jun 31,Jul 45,Aug 45,Sep 53
MorseiRTTY Detector (Ashworth) Apr 33,May 49
NTSG-RGB Converter (Harrigfeld) Oct 59
Phone-Activated

Audio-Muting Circuit (Vaught)

MIDI-compatible stereo
music scores (Holtzman)(CC)

SCSI/ESDI shootout (Holtzman)(CC)
Windows 3.0, and ToolBook (Holtzman)(CC)

COMPUTERDIGEST
Announcement (Hollzman)(EW) Feb 75
Boot from ROM (Hollzman)(EWI Mar 71
Digital Keyless Entry System (Avritch)(C) Mar 71
Electronics Lab Simulation Program(Holtzman)(CC)

Dec 86
Jun73
Jan 81

Aug 73

Oct 86

Computer Tome Standard (ER)
Crystal-controlled video timing

generator, A (Grossblall)(D B)
Data Disks: High-Speed Device

Selection for the 90's (Prestwood)
Digital Keyless Entry System (Avritch)(C)
DTMF generator circuit (Grossblall)( DB)
Experimenter's I/O Card (Hanslip)(C)
t ow-cost t.oqrc Analyzer (Hollz man)(EW)
Monitor

NTSG-RGB Converter (Harrigfeld)(C) Oct 59
Morse/RTTY Detector (Ashworth)(C) Apr 33
Port-A-Matic (Grossblatt)(C) Jan 81,Feb 75
R-E's Videc Frame Grabber (Toner)(C) Aug 31
Tome Standard,

Coordinated Tome Link (ER) Nov 24
Secure your Hard Disk with PC

Access (Renton)(C) Apr 69
Solid-State Disk Drive (Hatten)(C) Jul 75,Aug 73
SPICE (Byersl Nov 63
SUSIE (Byers Dec 57
-System course. Elenco's Micro-Master (ER) Jan 22
Talking PC. The (Hollzman)(EW) May 81
Waveform Processing with your PC (Ramirez) May 81

COMPUTER CONNECTIONS (Holtzman)(D) Sep 88
Oct 86,Nov 86,Dec 86

Electronics Lab Simulation Program(Holtzman)(CC)
Dec 86

Apr 53
Feb 54

Sep47
00078
May 61

Mar 43

Nov 63

Mar 18
Aug 16
Dec 33

Apr 6

Nov 63

Apr 53
Aug 41

Jul 31,Sep 61
Apr 46

Mar 39

B
Batteries, All About (Bernard)
Beckman Industrial

FG2A SweepiFunction Generator (ER)
RMS225 Professional DMM (ER)

Benchtop Frequency Counter (Bergquist)(C)
Big-screen TV (Lachenbruch)(VN)
Binary

coding (ARE) Jan 12
-to-diqital readout (ARE) Feb 8

Book Reviews (See NEW LIT, EDITOR'S WORKBENCH)
Boot from ROM (Holtzman)(EW) Mar 71
Breadboarding software

SPICE (Byers)

c

Audio Volume Limiter (Johnson)(C)
Automotive

Audio Amplifer IC's (Marston)
Digital Pressure Gauge (Caristi)(C)
R-E's Digital Dashboard (Ortman)(C)
Solid-State Wiper Control (Heil)(C)

CAD Systems Unlimited's Slick! (Grossblatt)(EW) Jan 81
CD Players. What's New In (Bernard) Jan 45
CD-I (Lachenbruch)(VN) Jut 6
CDTV (VN) Sep 4
Call Screener, Telephone (Koller)(C) Dec 52
Camcorder. stilVmotlOn (Lachenbruch)(VN) Dec 6
Capacitance Adapter (Kohl)(C) Apr 43,(LTR)Oct14
Case Histories, TV Service (Zymaris) Oct 67
Cases and Enclosures (Lancaster)(HH) Jun 63
Changing Face of Satellite TV. The (Angus) Nov 58
Chaos science resources (Lancaster)(HH) Jan 61
Choosing the Right Test Probe (Hansen) Dec 63
Christmas Card, The (Holzwarth)(C) Dec 40
Circuit-simulation program

SPICE (Byers)
CIRCUITS

Audio
Amplifer IC's (Marston)
Pre-Amp IC's (Marston)

Component-selectio n disks
Data Disks: High-Speed Device

Selection for the 90's (Prestwood)
DTMF generator circuit (Grossblall )(DB)
Home-Security Cookbock (Marston)
Power Processing and

not-so-dynamic memory (Mullin)(ICS) Dec 66
Security-Circuit Cookbock (Marston) Jul 56
Single-ChIp Frequency Converter (Covington)(C) Apr 49
Why Are There So Many

Transistors? (Bernard) May 53
Worl<ing With Audio Power Amp IC's(Marston) Mar 52

Cold-fusion papers and kits (Lancaster)(HH) Feb 67
CompatiCard IV. Microsolutions (Hollzman)(EW) Jan 81
Common Cathode Drivers (ARE) Sep 7
COMPUTER (See also COMPUTERDIGEST, COMPUTER
CONNECTION, EDITOR'S WORKBENCH, HARDWARE
REVIEWS, SOFTWARE REVIEWS)

Coordinated TomeLink, CTS10

Nov 85
Aug 81
Apr 64
Mar 77

May 76
Jul 69,(LTR)Oct14

AC Power Measurement (Trlelley) Aug 51,(LTR)Nov 16
Acoustic Field Generator (Templin)(C) Jan 35,

Feb 39,(PCS)Feb 59
Active filters (Lancaster)(HH) Oct 77
Adapter. Capacitance (Kohl)(C) Apr 43
Add a Display to Your Project (Avntch)(C) Jun 59,

Jul 5O,(LTR)Oct 14

A

Alarm
and security resources (Lancaster)(HH)
-systernbackup (ARE)

All About
Batteries (Bernard) Mar 43
Surround Sound (Bernard) Jun 51,(LTR)Sep 12

Alternate-energy resources (Lancaster)(HH) Apr 59
Al timeter. Rocket (Fleischer)(C) Oct 37
AM Radio. Whatever Happened to? (Dexter) Sep n
Ampllfier/prescaler

1.6'GH z Counter Prescaler (Hufft)(C) Oct 47
Amateur radio astronomy (Lancaster)(HH) Aug 67
Amplifier Transfer Functions (Kleln)(AUD) Dec 76
An alog noise generator (ARE) Oct 12
Analyle Powercard PC-Controlled Power Supply (ER) Oct 20
Annabocks PromKit (Holtzman)(EW) Mar n
Antenna

Portable 146-MHz Quad (Robertson)(C) Nov 41
ASK R-E (D) Jan 12,Feb 8,Mar 8,(LTR)May 14

Apr 12,May 8,Jun 8,(LTR)Oct 14
Jul 8,Aug 12,(LTR)Nov 16,Sep 7

Oct 12,Nov 14,Dec 8
Asymetrix ToolBook 1.0 (Hollzman)(CC) Sep 88
AUDIO (See also AUDIO UPDATE)

Acoustic Field Generator
(Templin)(C) Jan 35,Feb 39,(PCS)Feb 39

All About Surround Sound (Bernard) Jun 51
Amplifer IC's (Marston) Apr 53
FIX. Forte (Hollzman)(CC) Oct 86
Heath'sAD-2550 Surround-Sound Processor (KR) Jun 57
-Muting Circuit, Phone-Activated (Vaught)(C) Jan 43
Portable 146-MHz Quad Antenna (Robertson)(C) Nov 41
Power Amp IC's, Working With (Marston) Mar 52
Pre-Amp IC's (Marston) Feb 54
R-E's Vocal Stripper (Weeder)(C) Sep 33
Super-Directional Microphone (Blackwell)(C) Jul41
-visuat switcher circuit (Lancaster)(HH) Dec 67
voltmeter (Lancaster)(HH) Sep 75
Volume Limiter (Johnson)(C) Mar 39,(PCS)Mar 57
What's New in CD Players (Bernard) Jan 45

AUDIO UPDATE (Kleln)(D)
Amplifier Transfer Functions
Audio Answerman strikes again . the

AU~~~ ~~~'t~:~~: What they do

High-End Hi·Fi fhow, The

~a~~';.1 ~~~~~:~~C~?taste?
Progress in hi-fi hearing-aid

design
Receivers vs. separate components
Search for the perfect

tweeter, The

~~"&~~ g: ru~~~~ss
conference report

6'



E

Apr 64

Apr 53

Jan 81

Mar 71
Apr 59

Dee 66
Nov 81

May 22

Oel86

May 81

Feb 75

Aug 67
Ju n 18

Sep75
Jul62

Mar SS

OCt 77
Nov 69

Aug 73

Dee 86
Dec 6

Mar 6,Jul6

Mar 52
Feb 54
Nov 81
Mar8

Jun 73
(LTR)Jan 16

Aug 60,Sep 68,Oct 71
Mar 35,(PCS )Mar 57,

(LTR)Jun 12,(LTR)Nov 16

J

ISsound quality a matter
of taste? (Klein)(AUD)

IC SPOTLIGHT (Mullln)(D)
Power Processing and

not-so-dynamic memory
Today's graphics coprocessors

IC's
Audio

Ampli fier (Marston)
Power Amp.

Working With (Marston)
Pre-Amp (Marston)
Intel's i860 (Mullin)(ICS)
Removal of (ARE)

I/O Card, Experimenter's (Hanslip)(C)
IR Remote Extender (May'8g)
Impedance measurements

Test Methods (Rogalski) Mar 21
Inside Digital Osc illoscopes (Stover) May 44,(Lm)Aug 14
Intel's i860 (Mullin)( ICS) Nov 81
Integrity Electronics IER-l 09

50-Hz Magnetic Field Meter (ER)
Interactive

Image Technologies' Electronics
Workbench Program (Holtzman)(CC)

Laserdiscs (Lachenbruch)(VN)
Video (Lachenbruch)(VN)

Introduction to Microwave
Technology (Carr)

Ion Meter (Lovelock)(C)

LA1 Logic Analyzer,
Photronics' (Holtzman)(EW)

Microsolutions'
Cornpaticard IV (Holtzman)(EW) Ja n 81

Photronics' LAI Logic Analyzer (Holtzman)(EW) Aug 73
Sealevel Systems' Universal

Memory Card (Holtzman)(EW) Mar 71
Street Electronics Corp.'s

Echo PC + (Holtzman)(EW)
Texas Instruments' RS-232 line

driver and receiver(Holtzman)(EW)
Universal Memory Card,

Sealevel Systems' (Holtzman)(EW)
Hazardous-material disposal
Hearing-aid design,

progress in hi-fi (Klein)(AUD) Feb 24
Heath's AD-2550 Surround-Sound Processor (ER) Jun 57
Hewlett-Packard 48SX Scientific Calculator(ER) Sep 16
High-End Hi-Fi Show, The (Klein)(AUD ) Aug 81
Home-Security Cookbook (Marston)May 61
Huffman codes (Lancaster) (HH)
Huntron DC Une Sentry Voltage Monitor(ER)

H

JDR Microdevices' (E)EpROM
Programmer system (Holtzman)(EW) Feb 75

Jameco Electronics'
Metex M-3900 DMM and DwellfTach meter (ER) May 22
Wishmaker II Prototype Design Station (ER) Mar 18

HDTV (Lachenbruch)(VN) Mar 6,May 6
Hall-effect resources (Lancaster)(HH) May 70
Hameg HM8028 Spectrum Analyzer Module(ER) Jan 22
Handi-Counter UTC3000 , Optoelect ronics(ER) Oct 20
Hard disks (ARE) Apr 12
Hard-disk controlle r (ARE) Dee 8
HARDWARE HACKER (La ncaster)(D) Jan 61,

, (LTR)May 14,Feb 67, Mar 58,Apr 59,
May 70,Jun 63, Jul 62, Aug 67,
Sep 75, Oct 77,Nov 69,Dec 67

Altemate-energy resources Apr 59
Chaos science resources Jan 61
Cold-fusion papers and more Feb 67
Cycolor printing secrets May 70
Data Compression Aug 67
Discrete cosine transforms Dec 67
Low-cost memory Jun 63
Perpetua l motion, and the

magnetocaloric effect
Power-cont rol fundamentals
Synchronous demodulation
Various filters and a

digital thermometer
Walking-ring counters and more

HARDWARE REVIEWS
Audio FiX , Forte's (Holtzman)(CC)
CompatiCard IV,

Microsolut ions (Holtzman)(EW)
Echo PC +, Streel ElectroniCS

Corp.'s (Holtzman)(EW) May 81
(E)EPROM programmer, JDR's (Holtzman)(EW) Feb 75
FOrte's Audio FiX MIDI-compatible

pacl<age (Holtzman)(CC) Oct 86
JDR Microdevices' (E)Ep ROM

Modular IC-programming system (Holtzman)(EW)
Feb 75

May 81
Nov 81

Oct 86
Jan 61

Apr 49
Dec 33
Oct 47
Feb 31

Mar 18
Sep16
Apr18
Feb 17
Jan 22

Apr 18
Oct 20

Jan 22

Jan 22

Jan 22
Ap r 18
Jan 22
Oct 20
Sep 16
Jun 18

Mar18
Jul18

Nov 24
Dec 24
Mar18

Dec 86
Jan 54

Nov 24

May 22

May 22
Mar 18
Jun 18
May 22
Dec 24
Jun18
Oct 20
Jul18

May 22
Apr 18
Dec 24

Dec 40
Nov 69
Jul62

Sep 83
Jun 63

Feb 17
(LTR)Apr 16

Aug 6,Sep 4
Nov 6

Jul56
(LTR)Jan 16

Jan 34,Feb 39
Jun 70
Ap r 59
Jan 81
Ap r 18

Jun 73,(LTR)Sep 12

Jun 41,(PCS)Jun 69,
(LTR)Aug 14

Generic Linear Power Supply
Board (Wannam~ker)(C)

Glitches in the Power Line (Migliore)Apr 39
Graph-in-the Box, New England

Software (Holtzman)(EW)
Graphics coprocessors, Iodays (Mullin)( ICS)

Fault-indicator alarms (Marston)
Fax-Mate (Oct '89)
Field Generator, Acoustic (Templin)(C)
Finally. a video signal! (Grossb latt)(DB)
Five-band equalizer circuit (Lancaster)(HH)
Roppy Heaven (Holtzman)(EW)
Fluke 85 Digital Multimeter (ER)
Forte's Audio FiX MIDI-compatible

stereo music scores (Holtzman)(CC)
Fractals (Lancaster)(HH)
Frequency

Conve rter, Single-Chip (Covington)(C)
Counter, Benchtop (Bergquist)(C)
Counter Prescaler, l ,6-GHz (Hufft)(c)
Probe, l Oa-MHz (Lashansky)(C)

Fuel-level gauge
R-E's Digital Dashboard (Ortman)(C) Jul 31,Sep 61

Future of shortwave broadcasting, The (Leinwoll)(SWR)
Jan 73

F

G
Gauge, Digital Pressure (Caristi)(C) Aug 41
Generator

Video-sync (Grossblatt)( DB) May 78
Pulse

Programmable Crystal -Controlled (Lovelock)(C)
Jun 47

(Lachenbruch)( VN)
vs. VHS·C (Lachenbruch)(VN)

ELECTRONIC
Christmas Card. The (Holzwarth )(C)
dice (Lancaster)(HH)
melody chips (Lancaster)(HH)
controllers (Grossblatt)(DS)
levels (Lancaster)(HH)
Workbench, Interactive Image

Technologies Lab Simulation
Program (Holtzman)(CC)

Electrostatic Discha rge (Hollander)
Elenco's Micro-Master 8000

Computer-System Course (ER)
Engineering simulator

SUSIE (Byers) Dec 57
EQUIPMENT REPORTS (D) Jan 22,Feb 17,Mar 18

Apr 18,May 22,Jun 18,Jul18
Aug 15,Sep 16,Oel 20,Nov 24,Dee 24

Analyx Powercard PC-Controlled Power Supply Oct 20
Beckman Industrial

FG2A SweeplFunction Generator Mar 18
RMS225 Prolessional DMM Aug 16

Computer-system course,
Eleneos Micro-Master

Cocr dinated Time Links , CTS10
Computer Time Standard

Dig ital mullimeter
and DwelirTach Meter, Jameco
Fluke 85 DMM
Micronta DMM

Elenco's Micro-Master 8000
Computer-System Course

Fluke 85 Digital Multimeter
Hameg HM8028 Spectrum Analyzer
Handi-Count er UTC3ooo, Optoelectronics'
Hewlett-Packard 48SX Scientific Calculator
Huntron DC Line Sentry
Integrity Electronics' IER-l 09

50-Hz Magnetic Field Meter
Jameco

Metex M-3900 DMM and DwelirTach Meter
Wishma ker II Prototype Design Station

Logic Analyzer, PC-based, NCI's
Field Meter. Integrity
Microntas Voice Meter DMM
NCI's pA480 PC-Based Logic Analyzer
Optoelectronics' UTC3000 Hanoi-Counte r
Oscilloscope, 2214 DiA, Tektronix
Portasol Butane-Gas-Powered Soldering

Tool Kit
Power Supply, Analyx Powercard
Prototype design station,

Jameco's Wishmaker II
Scientif ic calcu lator, HI' 48SX
Soldering tool kit , Portasol
Sony CRF-V21 Visual World-Band Receiver
Spectrum analyzer module, Hameg HM8028
SweepiFunction Generator,

Beckman Industrial FG2A
Tektronix 2214 Digital/Analog Oscilloscope
Time Standard, Computer
Voice Meter, Micronta
Wishmaker II, Jameco
World-Band receiver, visual,

Sony CRF-V21
Etching tank (Dec'89)
Experimenter's 110 Card

(Hanslip)(C)

Sep 7

Jan 6
Oct 12

Mar 71

Nov 83
Aug 12
Dec 78
OCll0

Dee 57
Sep 61

Ap r 49

Jun 47

Nov 41

Mar 31
Feb 51
Sep 83
Oel 47

Ap r 69
Nov 34

Feb 72
May 70

May 22
Ju l31

Aug 67

Jul 31,Sep 61
Sep 37
Aug 31
Sep33
Feb 37
Oct 37

Dee 67
Jul 75,Aug 73

Jan 81,Feb 75

Sep 47
Apr 33,
May 49
May 37
Jul75

Apr 33,May 49
Jan 16,Feb 14

Feb 72
Nov 83
Dec 78
Jun 70
Apr 66

Jul 72,(LTR)Dec 16
Aug 18
May 78
Jan 79
Jun 73

May 22
Aug 16
Apr 18
Dee 24

Aug 41,(PCS)Aug 65
Oct 77

68000 News
Announcement
Bootfrom ROM
Floppy Heaven
Low-cost Logic Analyzer
Personal computers and the future
Readers' Letters
Talking PC, The

8mm camcorders

EDTV (Lachenbruch)(VN)
EGA to e GA Conversion (ARE)
Echo PC + , Street Electronics

Corp,'s (Holtzman)(EW) May 81
EDITOR'S WORKBENCH (Holtzman)(D) Jan 81,

Feb 75,Mar 71, May 81,Jun 73,Ju l 75
Aug 73,(LTR)Dec 16,

Jun 73
Feb 75
Mar 71
Jan 81

Aug 73
Apr 69
Jul75

May 81

Descramb ler, Universal (Graf & Sheets)(C )
Derive, Soft Warehouse (Hoitzman)(EW)
Detector, MorseiRTTY (Ashworth)(C)
Digi-Compass (Nov'89) (LTR)
DIGITAL

amplification (ARE)
circuit simulation .

SUSIE (Byers) ,
Dashboa rd, R-E's (Ortman)(C)
Oscilloscopes. Inside (Stover)May 44
Keyless Entry System (Avritch)(C)
Mullimeter,

and Dwell,fTach Meter, Jameco (ER)
Beckman Industrial RMS 225 (ER)
Fluke 85 (ER)
Micronta (ER)

Pressure Gauge (Caristi)(C)
thermometer (Lancaste r)(HH)

Discrete cosine transforms ,
and more (Lancaste r)(HH)

Disk Drive, Solid-State (Hatten)(C)
Display

Add to Your Project (Avritch)(C) Jun 59,Jul 50
of the Future? (Fenton) Feb 43
Todays graph ics coprocessors (Mullin)(ICS) Nov 81

OOS on a motherboard (ARE) Feb 8
DRAWING BOARD (Grossblatt)(DB) Jan 79,Feb 72,

Ap r 66, May78 ,Jun 70,Jul 72,
(LTR)Dee 16, Aug 18,Sep 83,Nov 83,Dee 78

Contro l circ uitry Sep 83
Crystal-co ntrolled video

timing generator, A
DTMF controller
DTMF generator circuit
Finally. a video signal!
Let's plunge deepe r into video
Scrambling and Macrovision
Video-scrambling techniques

~~-~r~~~~f~:tor
DTG System s Sleuth 2,0 (Holtzman)(EW)
DTMF

controller (Grossblatt)(DB )
controller (ARE)
generator circuit (Grossblatt)(DB)

Dual-deck VCR (Lache nbruch)( VN)

o
DMM and DwellfTach Meter, Jameco (ER)
Dashboard, R-Es Digital (Ortman)(C)
Data Com pression (Lancaster)( HH)
Data Disks : High-Speed Device Selection

the 90's for (Prestwood ) ,
Decoder, Morse/RTTY Detect or (Ashworth)(C)

Port -A-Matic (Grossblatt)
Portable 146-MHz Qu ad

Antenn a (Robertso n)
Programmable Crystal-Controlled

Pulse Generator (Love loc k)
R-E's

Digital Dashboa rd (Ortman)
Telephone-Line Controller (Saad)
Video Frame Grabber (Toner)
Voca l Stripper (Weeder)

Radar Detecto r Tester (Ayer)
Rocket Altimeter (Reischer)
Secure your Hard Disk with

PC Access (Renton)
Semicond uctor Laser System (Iannini)
Single-Chip Frequency

Converter (Covington)
Solid-St ate

Disk Drive (Hatten) Jul 75,Aug 73
Wiper Control (Heil) Apr 46

Super-Directional Microphone (Blackwell ) Jul 41
Telephone Call Screener (Kolle r) Nov 49,Dec 52
Three-Chip Logic Analyzer (Robinson) Jan 41
Universa l Descrambler (Graf & Sheets) May 37
Universal Laboratory Power

Supply (Metz)
VCR Head Amp Tester (Bat hgate)

Control circuitry (Gross blatt)(DB)
Counter Prescaler, 1.6-Hz (Hufft)(C)
Crys tal-controlled video timing

generator, A (Grossblatt)( DB)
Cycolor printing secrets (Lancaster)(HH )
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Plug a Friend into Radio-Electronics
this Christmas ... and Save $19.43!
This Christmas give an electrifying gift
.. . plug a friend into Radio-Electronics
and brighten his whole new year! Whether
electronics is his livelihood or his hobby,
your gift will sharpen his focus and
illuminate the whole spectrum of
electronics throughout the coming year.

Radio-Electronics will keep him informed
and up-to -date with new ideas and
innovations in all areas of electronic
technology . .. computers , video, radio ,
stereo , solid state technology, satellite TV,
industrial and medical electronics ,
communications , robotic s , and much , much
more .

He 'll get great plans and printed circuit
patterns for great electronic projects. In ju st
the last year, Radio-Electroni cs has presented
voice scramblers, video switchers, frequency
standards , wireless audio links , radiation
monitors, function generators , and much
more.

In coming issues , Radio-Electronics will
present practical, educ ational , and money
saving projects like: a helium-neon laser .. . a
lighting controller . .. a video timebase
corrector . . . a video noise processor . . . a
light -beam communicator . . . an antenna
amplifier . . . and many others!

PLUS . . . equipment troubleshooting
techniques ' " circuit design . . . reports on
new techn ology and new products . . .
equipment test reports .. . in-depth coverage
on computers, video, audio , shortwave radio
. . . and lots more exciting features and
articles.

SAVE $19.43*...OR EVEN $38.86*...For
each gift of Radio-Electronics you give this
Christmas, you save a full $19.43* off the
newsstand price. And as an R-E gift
donor, you're entitled to start or extend
your own subscription at the same Special
Holiday Gift Rate-you save an additional
$19.43*!

No need to send money . . . if you prefer,
we'll hold the bill till January, 1991. But you
must rush the attached Gift Certificate to us
to allow time to process your order and send
a handsome gift announcement card, signed
with your name , in time for Christmas.

So do it now . . . take just a moment to fill in
the names of a friend or two and mail the
Gift Certificate to us in its attached, postage
paid reply envelope. That 's all it takes to plug
your friends into a whole year of exciting
project s and new ideas in Radio-Electronics!

*Basic sub rate-l yr/$17.97 2 yr/$34 .97

c.
):
;;;
c
):
J

(j
(j

6!



L

N

K

M

Jan 81
Jul75

Feb 17

Jan 43
Feb 24
Jun 6

Jan 22
Nov 63
Nov 14

Aug 73

Oct 86

Jan 81
Apr 18
Jul75

May 76

May 81

Sep88
May 81
Oct 86
Mar 71

Apr 69
May 81

Nov 86

Dec 86

Oct 67

Aug 73
Sep88
Oct 86

Aug 73
Sep88
May 81

Sep16
Ju l72

Sep47
Jan 81

Jul56
Mar 71
May 61
Nov 34

Ju n 72
Jan 71
Jan 71

Feb 43
Sep 75
Dec 16

Feb 6
Jul8

Nov 86
Dec 67

Nov 58

Jun 31,Ju l 45
Aug 45,Sep 53

Jul53
Oct 37
Aug 67

Ju l 75.Aug 73,(PCS)Aug 65
Apr 46,(LTR)May 14

s
SAP Second Audio Program(Lachenbruch)(VN)
SCR's (ARE)
SCSIIESD I shootout (Holtzman)(CC)
Santa Claus machine (Lancaster)(HH)
Satellite TV,

The Changing Face of (Angus)
Scientific calculator.

HP 48SX (ER)
Scrambling and Macrovision (Grossblatl)(D B)
Sealevel Systems Universal

Memory Card (Holtzman)(EW) Mar 71
Search lor the perfect tweeter. The (Klein)(AU D) May 76
Secure your Hard Disk with PG Access (Renton)(C) Apr 69
Security

-CircurtCookbook (Marston)
Digital Keyless Entry System (Avritch)(C)
Home-Security Cookbook (Marston)

Semiconductor Laser System (lannini)(C)
Servicing

TV Service Case Histories (Zyrnaris)
Shortwave Radio

Future ot (Leinwoll)(SWR) Jan 73
Rock, Religion, and Rhetoric (Dexter) Jul 53

Single-Chip Frequency Converter (Govington)(C) Apr 49
68000 News (Holtzman)(EW) Jun 73
Sky Gable (Lachenbruch)(VN) Jun 6
Slick! draWing management

system (Grossb latt)(EW)
Soldering tool kit. Portasol (ER)
Soft Warehouse's Derive (Holtzman)(EW)
Software

Data Disks: High-Speed Device
Selection for the 90's (PrestwOod)

Floppy Heaven (Holtzman)(EW)
SOFTWARE REVIEWS

Asymetrix ToolBook 1.0 (Holtzman)(CC) Sap 88
Audio FIX. Forte's (Holtzman)(CC) Oct 86
Annabooks' PromKit (Hollzman)(EW) Mar 71
CAD Systems Unlimited's Slick ! (Hottzman)(EW) Jan 81
Derive. Soft Warehouse's (Holtzman)(EW) Jul75
Electronic Workbench, Interactive Image

Technologies' (Holtzman)(CC)
Forte's Audio FIX MIDI-cqmpatible

paCkage (Holtzman)(CC)
Graph-in-thaBox, New England

Software;; (Holtzman)(EW)
K_Talk Communications'

MathEdit (Holtzman)( EW)
MathCAD, MathSoft's (Holtzman)(EW)
Micropolis Corp.s 1654-7

ESDI PC-Pak (Holtzman)(CC)
MIcrosoft

Windows 3.0 (Holtzman)(CC)
Word (Holtzman)(EW)

Personics UltraVision 2.0 (Holtzman){CC)
PromKit, Annabooks (Holtzman)(EW)
Slicki drawing management
system (Holtzman){EW)
Soft Warehouse's Derive (Hdltzman)(EW)
Sport serial port set-up. Western

Hydraulic Systems' (Holtzman)(EW)
ToolBook, Asymetrix's (Holtzman)(CC)
UltraVision 2.0. Personics (HOltzman)(CC)
Western Hydrologic Systems'

sPORTt serial port setup(Holtzman)(EW)
Windows 3.0. Microsoft (Holtzman)(CC)
Word, Microsoft (Holtzman){EW)

Solid-State
Disk Drive (Hatlen)(C)
Wiper Control (Heil)(C)

Sony CRF-V21 Visual World-Band
Receiver (ER)

Sound of Audio, The:
AES conference reporl (Klein)(AUD) Sep 81,Oct 84

Speakers
Search for the periect tweeter (Klein)(AUD)

Spectrum analyzer module.
Hameg HM8028 (ER)

SPICE (Byers)
Split battery supply (ARE)
sPORTt, Western Hydrologic

Systems' (Holtzman)(EW)
Stereo

Silencer
Phone-Activated Audio-Muting

Circuit (Vaught)(C)
-system imbalance (Klein){AUD)
-TV (Lachenbruch)(VN)

Rock, Religion, and Rhetoric (Dexter)
Rocket Altimeter (Fleischer )(C)
Run-length encoding (Lancaster){HH)

components (Klein)(AUD)
Recording balance (Klein)(AUD)
Reflected speaker sound (Klein)(AUD)
Reflection Technology'SPrivate Eye

Display of the Future? (Fenton)
Research, Independent (Lancaster)(HH)
Resistance standard (LTR)
Robotics

Lawn Ranger. The (Rafaels)(C)

Mar 18

Jan 73
May 49
Jul53
Feb 17
Sep 71

Feb 24
Mar 71

Mar 58

Feb 43
Feb 31

Nov 63
Dec 57

Jun 73

Dec 66
Jul62

Aug 41
Jul62

Mar 58

Jul 31,Sep 61
Sep 37
Aug 31
Sep 33
Feb 59

Jut 75,Aug 73

Ju l 31,Sep 61
Oct 47

Apr 33,May 49
Apr 21,Jun 89

Jul75

Oct 77

Apr 12

Apr 69

Feb 67
Feb 14,Mar 14

Mar14
Nov 14

Aug 31
Feb 59,Mar 57,
May 57,Jun 69

Jun 47,(PCS)Jun 69

RAM disk. battery-backed
Solid-State Disk Drive (Hatlen)(C)

R-E's
Digital Dashboard (Ortm an)(C)
Telephone-Line Controller (Saad)(C)
Video Frame Grabber (Toner)(C)
Vocal Stripper (Weeder)(C)

Radar Detector Tester (Ayer)(C) Feb 37,(PCS)
RADIO

Future of shortwave broadcasting,
The(Leinwoll)(SWR)

MorseiRTTY Detector (Ashworth)(C)
Rock, Religion, and Rhetoric (Dexter)
Sony CRF-V2l Visual World-Band Receiver
Whatever Happened to AM Radio? (Dexter)

Radioteletype
MOrsefRTTY Detector (Ashworth)(C)

READER -HELP-READER (D)
Readers' Letters (Holtzman)(EW)
Receivers vs, separate

Peripheral Technoloqys
PT-68K2 (Holtzman)(EW)

Perpetual motion,
and the maqnetc caloric effect (Lancaster)(HH) Sep 75

Personal computers and the future (Holtzman)(EW) Apr 69
Personics UltraVision 2.0 (Holtzman)(CC) Oct 86
Phone-Activated AUdlo·Muting Circuit (Vaught)(C) Jan 43
Photronics LAl Logic Analyzer (Holtzman){EW) Aug 73
Port-A-Matic (Grossblatl)(C) Jan 81,Feb 75,(PCS)Feb 81
Portable 146-MHz Quad Antenna (Robertson)(C) Nov 41
Portasol Butane-Gas-Powered

Soldering Tool Kit (ER) Apr 18
PostScript direct toner kits (Lancaster)(HH) Feb 67
Power Line, Glitches In (MigliOre) Apr 39
Power Supply,

Analyx Powercard (ER) Oct 20
Generic Linear Power Supply (Wannamaker)(C) Jun 41
Univeral Laboratory (Metz)(C) Mar 31

Power Processing and
not-so-dynamic memory (Mullin)(ICS)

Power-control fund amentals (Lancaster)(HH)
Pressure Gauge, Digital (Caristi)(C)
Printed-circuit standard (Lancaster)(HH)
Printing resources (Lancaster)(HH)
Private Eye, Reflection Technology's

Display of the Future? (Fenton)
Probe. lOO-MHz Frequency (Lashansky)(C)
Program

SPICE (Byers)
SUSIE (Byers)

Programmable
analog inverter (Lancaster)(HH)
Crystal-Controlled Pulse

Generator (Lovelock)(C)
Progress in hHi hearing-aid

design (Klein)(AUD)
PromKit, Annabooks (Holtzman)(EW)
Prototype design station.

Jarnecos Wishmaker II (ER)
Pulse Generator, Programmable

Crysta l-Controlled (Lovelock)(C) Jun 47,(PCS)Jun 69

R

Quad Antenna, Portable 146-MHz (RObertsOn)(C) Nov 41
Quarterdeck Office Systems'

Manifest (Holtzman)(EW) Jun 73

a

o

p
Passive filters (Lancaster){HH)
PC Access, securs Your Hard Disk

with (Renton)(C)
PC boards

making
(Lancaster)(HH)
(LTR)

supplies (LTR)
washing (ARE)

PC-compatible oomputer.
Leading Edge (ARE)

PC vision system
R-E's Video Frame Grabber (Toner)(C)

PC SERVICE (0)

Oil-pressure gauge
R-E's Digital Dashboard (Ortman)(C)

1.6-GHz Counter Prescaler (Hufft}(C)
100-MHz Frequency

Probe (Lashansky}( C) Feb 31,(PCS)Feb 59
Optoelectronics UTC3000 Handi-Counter (ER) Oct 20
Organic vapor detectors (Lancaster)(HH) Apr 59
Osci lloscope, Tektronix 2214 DlA (ER) Ju l18
Oscilloscopes, Inside Digital (Stover) May 44

Jun18

Mar6
Jan 6

Aug 73
Jun 63
May 70
Apr 59

Aug 73
Jun 18
Jan 41

(LTR)Jan 16
Oct 59
Jun 8

NEW PRODUCTS (D)

NCI PA480 PC-Based Logic Analyzer(ER)
NTSC

-iPAL VCR conversion
-RGB Converter (Harrigfeld}(C)
standard (ARE)

National Semiconductor LM38X
Audio Pre-Amp IC's (Marston) Feb 54

National Sound Preference? (Klein)(AUD) Mar 77
NEW LIT (D) Feb 23,Mar 26,Apr 30,May 33

Jul 25,Aug 24,Sep 26,Oct 30
Nov 26,Dec 30

Jan 26,Feb 20,Mar 22,Apr 22
May 24,Jun 22,Ju l21 ,Aug 20
Sep 22,Oct 22,Nov 26,Dec 26

Nintendo car adapter (ARE) Mar 8

Linear voltage differential (Lancaster)(HH)
Lines of resolution (ARE)
Listening tests (Klein){AUD)
Logic Analyzer

low-cost (Holtzman)(EW)
PC-based, NCI (ER)
3-Chip (Robinson)(C)

Low-cost
Logic Analyzer (Holtzman)(EW)
memory (Lancaster)(HH)

Low-noise amplifiers (Lancaster)(HH)
Low-ternperatature alloys (Lancaster)(HH)

Macrovision, Scrambling and (Grossblatt)(D B) Jut 72
Magnetic

Field Meter, Integrity Electronics' (ER) May 22
refrigeration (Lancaster)(HH) Sep 75,Nov 69

Magnetron tubes
Introduction to Microwave Technology (Carr) Oct 71

Make Your Own Etching Tank (Dec'89) (LTR)Mar 14
Manifest. Quarterdeck Office Systems' (Holtzman)(EW)

Jun 73
MathCAD. MathSoft (Holtzman)(EW) May 81
MathEdit, K-Talk Commun ications (Holtzman}(EW) Apr 69
Matter. new form of (Lancaster}(HH) Jun 63
Measurement , AC Power (Trielley) Aug 51
Mechanical devices, Unusual (lancaster)(HH) May 70
Memory expansion board

LaserJet Memory Card (Green)(C) Oct 55
Microphone, Super-Directicnal (Blackwell)(C) Jul 41
Micropolls Corp. 1654·7 ESDI PC-Pak (Holtzma n)(CC)

Nov 86
Microsoft

Windows 3.0 (Holtzman}(CC) Sep 88
Word (Holtzman)(EW) May 81

Microsolutions Compaticard IV (Holtzman)( EW) Jan 81
Microwave Technology, Introduction to (Carr) Aug 60,Sep 68

Oct 71,(LTR)Nov 16
MIDI-compatible stereo music

scores (Holtzman)(CC) Oct 86
Modet rocketry

Rocket Altim eter (Fleischer)(C) Oct 37
Modular IC-programmlng syste m (Holtzman)(EW) Feb 75
MorselRITY Detector (Ashworth}(C) Apr 33

(C)May 49,(PCS)May 66
Micronta's Voice Meter DMM (lOR) Dec 24

K-Talk Comm unications' MathEdit (Holtzman}(EW) Apr 69
Keyless Entry System, Digital (Avritch}(C) Mar 71
KIT REPORT

Heath's AD-2550
Surround-Sound Processor (KR) Jun 57

LA1 Logic Analyzer, Photronics (Holtzman}(EW) Aug 73
LCD

projectors (Lachenbruch}(VN)
screens (Lachenbruch)(VN)

Laserdiscs
(Lachenbruch)(VN) Jul 6, Sep 6
Interactive (Lachenbruch)(VN) Dec 6

Laser System. Semiconductor (lannini)(C) Nov 34
LaserJet Memory Card (Green)(C) Oct 55
LaserWriter techical information (Lancaster)(HH) Jun 63
Lawn Ranger. The (Rafaels)(C) Jun 31,Ju I45,

Aug 45,Sep 53
Leading Edge's PC·compatible compute r(ARE) Apr 12
Let's plunge deeper into video (Grossbfatt)(DB) Apr 66
LETTERS (D) Jan 16,Feb 14,Mar 14,Apr 16

May 14,Jun 12,JuI14,Aug 14
Sep 12,Oct 14,Nov 16,Dec 16

Linear Power Supply Board, Generic (Wannamaker)(C)
Jun 41
Mar 58
Jun8

Nov 85
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Street Electronics Corp.s Three-Chip Logic Analyzer (Robinson)(C) Jan 41 a crystal-controlled (Grossblatt)(DB) Feb 72
Echo PC "! (Holtzman)(EW) May 81 Time Standard. computer (ER) Nov 24 Universal Descrambler (Graf & Sheets)(C)

Super-Directional Microphone (BIacl<well)(C) Jul41 Today's graphics coprocessors (Mullin)(ICS) Nov 81 May 37,(PCS)May 66,(LTR)Jun 12
Surround Sound TooiBook. Asymetrtxs (Holtzman)(CC) Sep 88 ugw ade (ARE) May 8

All About (Bernard) Jun 51 VC Head Amp
decoder Touch-tone decoder (ARE) Ju l8 Tester (Bathgate)(C) Feb 51,(PCS)Feb 59

Acoustic Field Generator (Templin)(C) Jan 35 Transistors. Why Are There VIDEO NEWS (D) Jan 6,Feb 6,Mar 6,Apr 6
processor. Heath's AD-2550 (KR) Jun 57 So Many? (Bernard) May 53 May 6,Jun 6,Jul 6,Aug 6
VCR Ask R·E (ARE) Oct 12 Trade journals (Lancaster)(HH) Nov 69 Sep 6,Oct 10,Nov 6,Dec 6

SUSIE (Byers) Dec 57 Transputers, second-generation (Mullln)(ICS) Dec 66 Visible-light laser diodes
Sweep!Function Generator Triacs. Telling SCR's from (ARE) Jul8

Semiconductor Laser System (lannini)(C) Nov 34
Beckman Industrial FG2A (ER) Mar18

Troubleshooting Potentiometers
Vocal Stripper, R-E's (Weeder)(C) Sep 33

Sync regenerator Test Methods (Rogalski) Mar 21 Voice Meter. Micronta (ER) Dec 24
Universal Descrambler (Graf & Sheets)(C) May 37

Tweeter, The search Voltage
Synchronous demodulation (Lancaster)(HH) Mar 58 for the pertect (Klein)(AUD) May 76 converter (ARE) Dec 8
System Sleuth 2.0, DTG's (Holtzman)(EW) Jun 73 2N2222 AND gate (ARE)Jan 12

gauge
R-E's Digital Dashboard (Ortman)(C) Ju l 31,Sep 61

TV (See also Television. Video) Monitor, Huntrol DC Line Sentry (ER) Jun 18
screen captions (Lachenbruch)(VN) Nov 6 readout (ARE) May 8
Service Case Histories (Zyrnaris) Oct 67 VORGenerator (ARE) Aug 12
·VCR combos (Lachenbruch)(VN) Apr6

Vortex coolers (Lancaster)(HH) Nov 69
T TVRO (VN) Sep 4

Feb 37
Feb 51

Feb 75
Nov8t
Jan 61

Jan 43,(LTR)Jul 14
Nov 49,Dec 52

Sep 37,(LTR)Oct 14
Jul8

Oct 77

Mar 52
Jan 79
Feb 17

Sep 7
Nov 14

x
Xl

-to-AT Upgrade (ARE)
upgrade (ARE)

w
Walking-ring counters and more (Lancaster)(HH) Nov 69
Water

-pr~:E~r5i~~~PDashboard (Ortman)(C) Sep 61
-temperature gauge

R-E's Digital Dashboard (Ortman)(C) Jul 31
Waveform Processing with your PC (Ramirez) May 81
Western Hydrologic Systems sPORT! (Holtzman)(EW)

Aug 73
Whatever Happened to

AM Radio? (Dexter) Sep 71,(LTR)Dec 16
What's New in CD Players (Bernard) Jan 45
WHAT'S NEWS (WN) Jan 4,Feb 4,Mar 4,Apr 4

May 4,Jun 4,Jul 4,Aug 4
Sep 4,001 8,Nov 4, Dec 4

Why Are There So Many Transistors? (Bernard) May 53
Windows 3.0, Microsoft (Holtzman)(CC) Sep 88
Wiper Control, Solid-State (Heil)(C) Apr 46
Wireless video (Lachenbruch)(VN) Aug 6
Wishmaker II, Jameco (ER)Mar 18
Working With Audio

Power Amp IC's (Marston)
World of video, The (Grossblatt)(DB)
Worid·Band receiver. Sony CRF-V21 (ER)

Apr 59
Oct 86

Feb 5t
Oct 10

Jul8
Feb 6

Jul 31,Sep 61

Ultra-violet flame detector (Lancaster)(HH)
Uitravrsion 2.0. Personics (Holtzman)(CC)
Universal

Descrambler (Graf & Sheets)(C) May 37
Laboratory Power Supply (Metz)(C) Mar 31,(PCS)Mar 57
Memory Card, Sealevel Systems (Holtzman)(EW) Mar 71

Vacuum gauge
R-E's Digital Dashboard (Ortman)(C)

Various filters and
a digital thermometer (Lancaster)(HH)

VCR
Head Amp Tester (Bathgate)(C)
programming aides (Lachenbruch)(VN)

VGA to CGA displays (ARE)
VHS-C (Lachenbruch)(VN)
Video (See also Televis ion , TV, VIDEO NEWS)

compression (Lancaster)(HH) Dec 67
DTMF controller (Grossblatt)(DB) Nov 83
Finally. a video signall (Grossblatt)(DB) Jun 70
Frame Grabber. R·E's (Toner)(C) Aug 31
Let's plunge deeper into video (Grossblatt)(DB) Apr 66
line drivers (Lancaster)(HH) Aug 67
Scrambling and Macrovision (Grossblatt)(DB) Jul 72
-scrambling techniques (Grossblatt)(DB) Aug 18
-sync generator (Grossblatt)(DB) May 78
Tapes. Taking care of your (Klein)(AUD) Jul69
The world of (Grossblatt)(DB) Jan 79
timing generator,

u

v

Taking care of your tapes (Klein)(AUD) Jul 69
Talking PC. The (Holtzman)(EW) May 81
Technical literature (See NEW LIT, HARDWARE HACKER)
Tektronix 2214 Digital/Analog

OSCilloscope (ER) Jul 18
Telephone

-Activated Audio·Muting
Circuit (Vaught)(C)

Call Screener (Koller)(C)
-Line Controller (Saad)(C)
ringer (ARE)

Television (See also TV, Video)
Changing Face of Satellite TV.

The (Angus) video Nov 58
Ten-speed blender control (Lancaster)(HH) Jul 62
Test Equipment (See also EQUIPMENT REPORTS)

Benchtop Frequency Counter (Bergquist)(C) Dec 33
Capacitance Adapter (Kohl)(C) Apr 43
Choosing the Right Test Probe (Hansen) Dec 63
Inside Digital Oscilloscopes (Stover) May 44
1.6-GHz Counter Prescaler (Hufft)(C) Oct 47
l00-MHz Frequency Probe (Lashansky)(C) Feb 31
Programmable Crystal-Controlled

Pulse Generator (Lovelock)(C) Jun 47
Radar Detector Tester (Ayer)(C) Feb 37
Three-Chip Logic Analyzer (Robinson)(C) Jan 41
Test Methods (Rogalski) Mar 21.(LTR)May 14
Test Probe,
Choosing the Right (Hansen) Dec 63
Tester

Radar Detector (Ayer)(C)
VCR Head Amp (Bathgate)(C)

Waveform Processing with
your PC (Ramirez) May 81

Test Methods (Rogalski) Mar 21,(LTR)May 14
Test Probe. Choosing the Right (Hansen) Dec 63
Texas Instruments

RS-232 driver and receiver(Holtzman)(EW)
TMS340XX..T MS320XX (Mullin)(lCS)

Thermoelectric coolers (Lancaster)(HH)

Where did you think robotic arms came fro m?

I haven' t got the eyesight figured out yet



DON LANCASTER

· HARDWARE HACKER
A cold-fusion update, some alternatives to patenting,
understanding decibels, wholesale surplus sources,
and audio-level meters.

A s most of you already know,
we now provide a no-charge
Hardware Hacker helpline for

you as shown in the box below. Here I
can try to show you all the products,
resources, publications, and consul
tant services that might be helpful to
you. But every third day or so I get a
call which starts off with " I can't tell
you what I'm now working on or what
it does ... " and then goes on to re
quest something totally absurd .

For instance (and no way could I
have made these up), a phase detec
tor with a 143-decibel dynamic range,
a fishtank full of hot mercury, a micro
wave traveling-wave tube made from
a fluorescent lamp, or a matched
quad of high-power Zener diodes .
Even a slow-blow fuse to get around a
circuit that had an obvious short in it.
To me, paranoid secrecy on any new
idea is both asinine and monumen
tally stupid .

Paranoid secrecy obviously diverts
time and energy from improving your
product. besides being the inherently
evil opposite of what shared hard
ware hacking is supposed to be all
about in the first place. Paranoid se
crecy also largely prevents the multi
step, multi-person process that is the
essential core of useful product de
sign and development.

Paranoid secrecy tends to grossly
overvalue ideas. Back in the golden
age of hardware hacking , well
thought-out ideas were once worth
as much as a dime a dozen . These
days, of course, ideas are worth less
than ten cents a bale in ten-bale lots.
It is only when those ideas are con
verted into actual final products being
put to work or play by dozens of
happy end-users that they gain any

(f) value at all. It ain't creative unless itoz sells . Paranoid secrecy discourages
~ the thorough third-party testing of
t; your working models and ongoing
~ beta development prototypes.
6 Finally, paranoid secrecy virtually
o eliminates any possibility of selling
~ your product. One of the hardest
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lessons for Hardware Hackers to
learn is that others must come to you
for your product to be successful .
You can't sell to them ; they must
come to you . Always. .

So, by all means, give me a helpline
call if you are willing to tell me what
you are.doing and are willing to share
it with others . On the other hand, if
you want to attempt to lay a paranoid
secrecy fantasy on me, I'd suggest
you try one of those 900-number
kinky sex lines instead. They would
be in a better position to help you out.

Patents again
As we've seen a number of times in

past columns, any Hardware Hacker
involvement with patents in any way,
shape, or form, is absolutely certain
to cause you a net loss of time, ener
gy, money, and sanity.

I recently received yet another sad
case for my overflowing patent-victim
files. But this one 's so appallingly bad
that it forms a near-perfect example
of everything not to do. This new pat
entee was wondering why For
tune-500 companies weren 't beating
his door down, and why he couldn 't
even get anyone to promote his idea.

Well, for openers, his patent clear
ly should never have been issued. On
the patent side, it obviously violated a
dozen or more fundamental optical
control patents held by a major cor
poration . On the non-patent side, it
describes an obsolete concept total 
ly blown out of the water by a well 
known 1952 technical paper, and
thoroughly discussed (and dis
missed) in a 1973 student textbook.

NEED HELP?

Phone or write your Hardware
Hacker questions directly to:

Don Lancaster
Synergetics
Box 809
Thatcher, AZ 85552
(602) 428-4073

While the idea purports to be a
micropower one , it requires the con
tinuous application of very precisely
regulated high energy levels. While it
is supposed to be microminiature, a
complex mechanism is involved . And
multiplication is introduced at crucial
points in the circuit where outstand
ing linearity is an absolute must.

Despite it being something that
any of you could easily beat out on
the kitchen table , it is obvious that
the idea was never tested in a final
use application . Nor could any possi
ble end-user or builder of this product
ever have been so much as con
tacted, let alone consulted .

I sorely wish this was an isolated
example , but it is now one of hun
dreds in my vict im files that collec
tively have cost all you hardware
hackers many millions of dollars . Not
once have I ever seen any example of
anyone who has profited in any way
from any patent involvement from
within a small-scale hardware hacking
environment.

So what are the alternatives? Fig
ure 1 shows you some patent-avoid
ance guidelines that may help you .

We've plowed some of this ground
pretty well in the past. But one thing
I'd like to emphasize here is that you
can never develop and market an idea
as an outsider. To develop and sell
something that's useful, you must be
thoroughly familiar with that field 's
technical literature; its history; its
marketing realities ; the mainstream
tools and techniques; and, above all,
the insider trade journals involved .

For instance, there is absolutely no
way you should be writing forest-fire
simulation software if you have never
sharpened a Pulaski. Working with
active filters is pointless if you have
never met Sallen and Key. And de
veloping unfocused solar colle ctors
without Winston is unthinkable.

I once had a long talk with a retired
patent examiner who carefully went
back over his thirty years of experi
ence and tried to find out just how



2. Totally avoid any and all contact with anything even remotely patent
related. In any way, shape or form. Do so religiously.

8. Expect to be ripped off. That way, it will be far less of a rude surprise
when this inevitably happens to you. And far less of a stress trip.
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UNLOCKED SOFTWARE
laserWriter Secrets (lie/Mac/PC)
PostScr ipt Show & Tell
Intro to PostScr ipt VHS Video
PostScr ipt Beginner Stuff
PostScr ipt BBS Stuff
The Whole Works (all PostScript)
Absolu te Reset lie & lie
Enhance I or II Companion Disk
AppleWr iter CB or Assy CB Disk

HANDS-ON BOOKS
Hardware Hacker Reprints II
Ask The Guru Reprints I or II
CMOS Cookbook
TIL Cookbook
Active Filter Cookbook
Micro Cookbook vol I or II
lancaster Classics 1Ibrary
Enhancing your Apple I or II
AppleWriter Cookbook
Apple Assembly Cookbook
Incred ible Secret Money Machine
laserWriter Reference (Apple)
PostScr ipt Cookbook (Adobe)
PostScr ipt Ref. Man. (Adobe)
PostScript Prog. Design (Adobe)
Type I Font Format (Adobe)
Real World Postscript (Roth)

" low " end and farther apart on the
" high" end. For instance, the notes
on a musica l instru ment are usua lly a
tad under six percent above or be low
one another. Or, more precisely, we
are dealing with the twelfth root of
two, or 1.059545, since the frequen
cy of your notes doubles as you go up
a twelve-note octave , or a ratio of 2:1
in frequency. »

Log sys tems w ill o f te n have a
much higher dyna mic range than the
linear ones . And there's lots of places
where "equal change " is more impor
tant th an "equa l ste ps ." For in
stance , ran k beginn ers are ofte n
mystified w hy standard resistors do
not simply go 1.0, 2.0, 3.0, 4.0...,
instead of 1,2.2,3 .3,4.7,6.8...

Obviously, we are dealing with a
log scale here. First because you 'll
norm ally want to cause a constant
percent age change when you alter a
resi stor in an elect ronic circuit. And
second, bec ause stocking resistors
in one-oh m increments in the meg
ohm range wo uld get out of hand.

Some physical systems are inher
ent ly logarithmic. In fact , anythi ng lin
ear over a wide range in the real wo rld
is usually the exce ption rath er than
the rule.

SYNERGETICS
Box 809-RE

Thatcher , AZ 85552
(602) 428-4073

or physical quantity, linear and log,
short for logarithmic .

The linear scale has equal steps
everywhere in it. Obv ious examples
includ e a ruler where th e distance be
tween 1 and 2 is exactly the same as
the distance from 8 to 9. The chan
nels on the AM-radio dial are also
linearly space d w ith frequency, eac h
being 10 kilohertz above or be low its
nearest neighbor.

Now a linear scale sounds great,
and it is the only way to go if you want
to prevent any interaction, multiplica
tio n, or dist ortion when two or more
quantit ies of something are present
at once. But , if you attempted to go
too far with a linear sca le, one end or
the other ends up far too cramped or
way too spread out. Put another way,
the dynamic range of a linear sca le or
sys te m is often limite d.

The log sys te m instead works with
cons tant percentage sca les . Equal
anyth ings are close togeth er on the

9. Be realistic. You don't create things to get filthy rich. You create
things because you like to create things and have some compelling
desire or need to do so. As long as there are enough nickels to keep
going, that is all that should really matter.

4. Publish all your key secrets and ideas in a major magazine, leaving
out no detail, and omitting no insider secrets. This immediately can
generate positive cash flow for you and safely tucks all your ideas
away in the public domain, preventing most others from attempting to
patent them. This also exposes your new ideas to the widest possible
audience.

7. Use the shotgun technique. There is no way that one single idea or
product will hack it. To survive in this game, you'll need hundreds or
even thousands of new ideas and concepts working for you on a total
lifetime and total lifestyle basis.

6. Your main defense against getting ripped off in any royalty setup is
the expectation that you will be delivering newer and better stuff in
the future.

5. Try to set up some royalty arrangement with a small to medium firm in
some position to market and distribute your invention. The tricky part:
They must come to you, and never vice versa. That is why it is super
important to publish your ideas and creations and expose them as
widely as possible.

1. Do not ever call yourself an inventor or behave like one. To do sets
you up for interminable scams. Instead, you will want to become a
product development engineer or a prototyping house.

3. Don't bother creating anything in any field in which you are not
evenutally certain to become an expert. An expert who is thoroughly
familiar with the technical literature, the history of the field, the
marketing realities, the insider trade journals, and the mainstream
tools and techniques in use.

FIG. 1-S0ME THOROUGHLY TESTED and hacker-friendly alternatives to the patenting
process.

An audio-level meter
As w e've seen a time or two in the

past, th e new three-volume Linear IC
Databook se t from Samsu ng has
be en c rammed to the rafters w ith
top-notch hacker integrated circu its .
For thi s month, I though we might
take a loo k at some of their audio
level ind icator chips .

But first, let's go ove r so me funda 
mentals. You will often find two popu
larways of dealing with any elect ronic

many individuals acting alone were
successful with a strategy of " patent
an undeveloped and unproven idea as
an outsider and then try to sell it
somewhere." The answer: Not one
ever!

For more on patents and patenting ,
see The Case Against Patents in the
December 1990 Midnight Engineer
ing (now in GEnie PSRT library as
#162), or read my Incredible Secret
M oney Machine book.
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NAMES AND NUMBERS.......-- - --..._.....
COMPUTER S

386-25 COMPUTER with
80MB HARD DRIVE and
64K CACHE MEMORY

80 MB Hard Drive!

Bourns, Inc.
1200 Columbia Avenue
Riverside, CA 92507
(714) 781-5500

CIRCLE 301 ON FREE INFORMATION CARD

Electronic Buyers News
600 Community Drive
Manhasset, NY 11030
(516) 562·5000

CIRCLE 302 ON FREE INFORMATION CARD

Electronic News
Box 1051
Southeastern, PA19398
(215) 630-0951

CIRCLE 303 ON FREE INFORMATION CARD

Journal of Electroanalytical Chem.
Box 564, 1001 Lausanne 1
Switzerland
(021) 20 73 81

CIRCLE 307 ON FREE INFORMATION CARD

Model Railroader
Box 1612
Waukesha, WI 53187
(414) 796-8776

CIRCLE 308 ON FREE INFORMATION CARD

Radio Control Modeler
Box 487
Sierra Madre, CA 91024
(800) 523-1736

CIRCLE 309 ON FREE INFORMATION CARD

Rev up to the powerand speed you get
from this KLH 386-25 Computer with
80MB hard drive. The 386 processor
running at a fast 25MHz zooms
through tough applications with ease.
And the incredible 64K cache memory
speeds up your data access time like
never before!

ELTEC Instruments Inc.
Box 9610
Daytona Beach, FL 32020
(800) 874-7780

CIRCLE 304 ON FREE INFORMATION CARD

Samsung
3725 North First Street
San Jose, CA 95134
(408) 434-5400
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A two-decibel change is around
twenty percent, and a three-decibel
change is around thirty percent. More
specifically, when one signal is at a
- 3-decibe l level fro m another (or
" three dB down") , you will be at
0.707 relative amplitude.

Now, since power is related to the
square of your circuit voltage, and
since 0.707 squared is 0.5 , being
three decibels down is also at half
power from whateve r your O-decibel
level happened to be,

Hi-f compo nents normally have
their frequency responses specified
between their upper and lower - 3
dB points . Put another way, this is the
range over which the available power
remains over half of what you would
get in the " middle" of whatever fre
quency range you 're measuring,

Moving right along , a ten-dec ibel
change is roughly a 3 :1 amplitude
ratio, twelve decibels is one quarter,

Texas Instruments
PO Box 809066
Dallas, TX 75380
(800) 232-3200

CIRCLE 312 ON FREE INFORMATION CARD

Synergetics
Box 809
Thatcher, AZ 85552
(602) 428-4073

CIRCLE 311 ON FREE INFORMATION CARD

GEnie
401 North Washington Street
Rockville, MD 20850
(800) 638-9636

CIRCLE 305 ON FREE INFORMATION CARD

International CMOS Technology
2125 Lundy Avenue
San Jose, CA 95131
(408) 434-0678

CIRCLE 306 ON FREE INFORMATION CARD

The ear is logarithmic, allowing it to
deal with everything from a whisper
to a shout over an incredible dynamic
range . And since radio began with
audio, it is convenient to employ log
systems to describe the differences
between powerful transmitted sig
nals and weak received ones .

All of which leads us around to
decibels , Decibels are simply one
convenient way of measuring things
on a log scale with a potentially wide
dynamic range. Since you'll usually
measure voltage rather than power,
most hackers typically use voltage
decibels rather than the much rarer
power ones .

A reading of so many decibels tells
you the relative strength between two
quantities . For instance, a one-deci
bel change is abo ut a ten-percen t
change in amplitude. It is also roughly
the smallest amplitude change you
can usually pick up with your ear.

/
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---------DAMAR K INTERNATIONAL , INC.
7101 Winnetka Ave . N., Minneapolis. MN 55428,1619

Customer Serv ice 612- 531-008 2
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Copyright 1990 DAMAR K International , Inc. All rights rese rved.

Please rush me: _ KLH 386-25 computer(s)
@ $1999 .9geach, plus $49.00 slh each.

Item No.B-2500-160159
MN res . add 6% sales ta x.

• 80386-25 MHz, full 32 bit processor.
• 80MB hard drive/28 millisecond access time.
• 1MB RAM expandable to 8MB on motherboard.
• One 3-1/2" 1.44MB floppy disk drive.
• One 5-1/4" 1.2MB floppy disk drive.
• 64K disk cache memory expandable to 128K.
• 16-bit VGA card: 800x600 with 256K memory.
• Expansion slots: six 16-bit (four available), one s-blt,

one az-blt slot.
• 2 serial ports, 1 parallel port, 1 game port.
• Five 5.25" drive bays exposed (three available).
• 80387 math co-processor socket.
• MS-DOS 4.01 included.
• 101 AT-styled keyboard.
• Includes instructional video tape for set-up.
• One Year Mfr. Warranty!
• Factory New! Mfr. Sugg, Retail:
VGA Color Monitor:
• 14" high resolution monitor. $5,194.00
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" Resolution: $1 999 99640 x 480.
• Analog input
signal. Item No. B-2500-160159
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FIG. 2-S0ME SIMPLERULESthat make learning how to use decibels much easier.

FIG.3-A STEREO AUDIO-LEVELMETER using the Samsung KAA2281. Levelsdisplayed
are - 16, - 11, - 6, - 3, and 0 decibels. Input sensitivity is one millivolt.
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r---------------------------,
YES! PI"a." · send me a FREE co py of the

HomeWorks by Heathki t Catalog .

Send to : Heath Company. Dept. 020-014
Benton Harbor, Michigan 49022

State Zip __L _

F.I> .'!10 Bull Data Systems. Inc.

City _

DISCOVER
EXPERIMENT

LEARN
ADVANCE

ELECTRONICS
LASERS

CAD-CAM
HOME STUDY

HEATHKIT
HOMEWORKS!

Now you can learn beginning to
advanced electronics at home, with the
same courses used today In the world's
top colleges and tech schools, and pay

a lot less! You'll learn just what you
want, when you want, at your own

pace.The complete story is in our free
catalog, Homeworks by Heathkit.
Order yours today, call toll-free:

1-800-44-HEATH
(1 -800-444-3284)

measuremen ts are relative and will
always refer to two diffe rent levels in
two points in your circuit. Decibel s
usually answer the ques tion "How
strong is th e pres ent signal or re
sponse compared to another one?"

How stro ng is a six-decibel signal?
Somewh ere between a femtowatt
and a gigawatt, at least some t imes.
Maybe. It all depends. Al lwe know for
sure is that this partic ular signal is
tw ice as stro ng in amplitude as som e
other one at some ot her time or

L..'-'--4---+--~--o +12V

~---1>--_-_-""""--o +12V

LEFT
AUDIO
INPUT

RIGHT
AU010 o-jf----A,MIv--.--JIJoM,...--4-,
INPUT

60 Decibels is a 1000:1 amplitude gai n.
40 Decibels is a 100:1 amplitude gain.
20 Decibels is a 10:1 amplitude gain.

18 Decibe ls is an 8:1 amplitude gain.
12 Decibels is an 4:1 ampli tude gain .
10 Decibels is roughly a 3:1 gain .
6 Decibels is a 2:1 gain .

3 Decibels is about a 30 percent ga in and the double power point.

2 Decibels is a 20 percent amplitude gain
1 Decibels is a 10 percent amplitude gain .

o Decibel s is a un ity amp litude ratio of 1:1.

-1 Decibels is a 10 percent drop.
-2 Decibels is a 20 percent drop.

-3 Decibels is about a 30 percent drop and the half power point.

-6 Decibe ls is half amplitude.
-10 Decibels is around one-third amplitude.
-12 Decibels is quarter amplitude.
-18 Decibels is eighth amplitude.

-20 Decibels is a 10:1 attenuation.
-40 Decibels is a 100:1 attenuation.
-60 Decibels is a 1000:1 attenuation.

eighteen decibels is one eighth , and
twenty decibels equals one te nth.
On e hundredth is forty decibels , and
one thousandth is sixty decibels . The
143-decibel phase detector asked for
above is the ratio between one micro
volt and fourteen volts , an almos t im
possible dynamic range to deal with
gracefully at reasonab le cost in the
real world . I've gath ered some of
these " rule of thum b" decibel ratios
into Fig. 2 for your reference.

Once again, almost all your decibel
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1K (typ)
AUDIO
INPUT

Electrochemically induced nuclear fusion of deturium.
Fleishmann, Pons, Hawkins, vol 261 pp 301-308.

Examination of nuclear measurements in cold fusion experiments.
Abriola, et.a l, vol 265 pp 355-360.

Observat ions of the surface co mposition of palladium cathodes after electrolysis.
Mebrahtu, et.a l, vol 267 pp 351-357.

Electrochemical incorporation of lithium into palladium from aprotic electrolytes.
Dalard, et.a l, vol 270 pp 445-450.

Production of tritium from electrolysis at a palladium cathode.
Packham, et.al, vol 270 pp 451-458.

A long-term calorimetric study of electrolysis using palladium cube cathodes.
Armstron g, et.a l, vol 272 pp 293-297.

Tr itium production during the cathodic discharge of deuterium on palladium.
Chene , et.al, vol 280 pp 199-205.

Electrochemical fusion : a mechanism speculation.
Llri, et.a l, vol 280 pp 207-2 11.

Tr itium separation during heavy water electrolysis: implications for cold fusion.
Corrigan, et.al, vol 281 pp 305-310.

Experimental investigations of electrolysis us ing palladium cathodes.
Zafirn, et.al , vol 281 pp 313-3 19.

In-situ measurements of deuterium uptake in palladium using diffractometry.
Benningto n, et.a l, vol 281 pp 323-328.

Surface and electrochemical characterization of Pd cathodes after charging.
Ulrnann, st .al, vol 286 pp 257-263 .

Morphological difference between hydrogen-loaded and deuterium-loaded palladium.
Rolison, et.a l, vol 287 pp 375-384 .

Local heat effects by electrolysis of heavy wate r.
Ratkje, et.al, vol 273 pp 269-273 .

Energy balance In the electrolysis of water with a palladium cathode.
Rock, et.a l, in press .

A critical analysis of electrochemical nuclear fusion experiments.
Kreysa, et.a l, vol 266 pp 437-450.

Hydrogen and oxygen recombination in calorimetry of water electrolysis.
Cunnane, et.at vol 269 pp 163-174.

Experimental investigation of the rmal and radiation effects by deuterium discharge.
Chemla, et.a l, vol 277, pp 93·103.

Energy balance of electrolysis with a palladium cathode, Part I, Theo ret ica l relations.
Bale], et.al, vol 278 pp 85·98.

Energy balance of electrolysis with a palladium cathode, Part II, Experimental results.
Divisek , et.al, vol 278 pp 99·117.

Absorption of elec trolyt ic hydrogen and deuterium by Pd : cyanide adsorption.
McBr een, et.a l, vol 287 pp 279·29 1.

Calorimetry of the palladium-deut er ium-heavy water system.
Fleischma nn, et.al, vol 287 pp 293·348 .

FIG . 5-S0ME KEY PAPERS ON COLD FUSION that have recently appeared in the Journal
of Elect ro analytical Chemistry.

FIG. 4-A MONO AUDIO-LEVEL METER can be built by using both halves of the Samsung
KAA2283. Levels displayed are - 18, - 16, - 14, - 12, - 10, - 8, - 6 , - 4, - 2 and 0
decibels. Sensitivity is from 0.1 to 0.9 millivolts.
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WARNING:
seo
Electronics and
RXII dealers do
not encourage
people to use
the Digital
Video Stabilizer
to durlicate
renta movies
or copyrighted
video tapes.
RXII is in
tended to stabi
lize and restore
crystal clear
picture quality
for private
home use only.

( DealersWelcome )

1·800·445·9285

- 1 Uni t 10Lot
Jerrold S8 wlTrimode... $99 $70
Super Tri -Mode $109 $75
Oak KN12 (wNS) $l09 .••$65
Scientific Atla nta $109 $75
SA (COmbo) $25O'.•.$l95
Pioneer...........•................ $109 $79
Hamlin M LD 1200 $89 $59
Toco m $169 $129
Stargate converter $95 $75
Panaso nic conve rter 599 $79

Signed : _

Whi le watchi ng rental
movies, you will notice an
noying pe riodic co lo r
darkenina, color shift, un
wanted lines, flashing or
jagged edges . This is
caused by the copy protec
tlon Jamming sianals ern
bedded in the VIdeo tape,
such as Macrovision copy
protection. Digital Video
Stabilizer: RXII completely
eliminates all copy protec
tlons and jamming signals
and brings you crystal clear
pic1ures.

FEAT URES:
• Easy to useand a snap

to install
• State-c t-the-art in·

tegrated circuit technol·

•~ autornat lc - no
need for any
troublesome adjust
ments

• Compatibleto all types
of VCRs and TVs

• The best and most exclt
ingVideo Stabilizer in
themarket

• Light weight (8 ounces),
and Compact (1 x3.5x5 )

: ~:~~~\~~~~~~ 3 iC~t
battery which will last 1
2 years.

ToOrder: $49.95 ea + $4 for FAST UPS SHIPPING

1-800-445-9285 o r 516-568-9850
Visa, MIC, COD M·F: 9-6 (battery not included)

seo ELECTRONICSINC.
Dept.cRE01 581 W. MerrickRd. ValleyStream NY11580

Unconditional 30 daysMoneyBack Guarantee

CIRCLE 190 ON FREE INFORMATION CARD

DIGITAL VIDEO STABILIZER
ELIM INATES ALL VIDEO COPY
PROTECTIONS

_.......
-'-- ----------

30 Days Money Back Guarantee
Free 16 page Catalog

Visa, MIC, COD or se nd m oney ord er to:

US Cable TV Inc. D ep t. KRE01

4100 N.Powerline Rd., Suite F-4
Pompano Beach, FL 33073
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o
Z For Our Record
o I, the undersigned, do bereby declare under penalty of per g: ju ry that all products purchased, now and in the future, will
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R-E Engineering Admart
Rates: Ads are 2Y4"x 2W. One insertion $995 each. Six insertions S950 each . Twelve
insertionsS925 each. Closingdatesame as regular rate card. Send order withremittance to
Engineering Admart, Radio-ElectronicsMagazine, 500-BBi-CountyBlvd., Farmingdale, NY
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INCREASE YOUR

EARNING
POWER!

LEARN TO DESIGN WITH
SINGLE CHIP MICROCOMPUTERS

SINGLE CHIP MI CROCOMPUTER PRIMER FOR
MOTOR OLA 6805

Includes
.. Prof eSSI()(I31Q uality MS·DOS Softw are

• Edttor
-"',nOI, r
• Simulator / Oebuggll f

.. s cnerneucs lor Semple PrOlltCt .

.. Single Chlp Microcompu ter Pnmer Lesson Boo k
Prlc• • • . . . • . • . . . . • . . . . . • • . . · ··· ·· $ ,~

MCPM-l Prog re mmt r lor Motoro la MC611705P3,PS.U3 ,U5.R3,R!5
Parts kit w/ dt rv,r pl'og rem •. . . . _..•. . .. .• . .... . • S150
FUlly assembled w / drrIJef program . , • • . . . ••• • . . ..•. $325
FullY3$$omb lod wJ d l '~ lJr . aS5emb I8r . s ,muloto r idebugger .. $4" "

MCPM-3 Progu mm,r lor Motorol. MC68HC705C., IOSC"
Parts jot wId me r program • . • ... • • •. . . • • .•. . • . • . $175
Fulty assembl ed w/d rT-Ier prog ram .. • • . . • . • • • • • • • . • $360
FuRyassembled w/d river.assembler,s,muialo r/de bugoer •• S..SIS

TEC7~
rfl . E"O",• •t. Col/. oot, I,.. I",

At. fr3 Box ec B.rton. VT OS'SO USA
TEL: (802) 52$·3 ..58 FAX: (802) 525-345 1
To ll Free (800) 331-8 321
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place. For an amplifier w ith a 20-deci
bel gain, we know that the output wil l
be ten times as strong as the input
amplitude , at least over whatever the
intended working levels of your circ uit
are .

Audio engineers wil l sometimes re
fer decibels to a very specific voltage
level over a spec ified impedance .
They will then use the term dBm to
spec ify such an absolute level. One
milliwatt into a 600 -ohm line is one
possible abso lute dBm level. In this
case you are comparing the ratio of
your signal against the standard refer
ence , rather than comparing it to an
ot her signal.

But the stereo , hi-fl. and home-re
cording people have long since bas
tard ized the meaning of the term
dBm. Today, unless you are certain
you are dealing with the profess ional
stud io audio standards , an apparent
odBm is just the maximum allowable
voltage level at some point in some
circuit above which the distortion lev
els are no longer acceptable.

Thus, while the VU (or volume-unit)
disp lay on your receiver or recorder
does in fact measure some absolute
voltage level, the chances are that
your particular VU units have noth ing
to do with anyone else 's. The VU dis
play only indicates a reference level
above wh ich distortion wil l start to
become unacceptable.

Power withinyour
range-the
Huntron
Deline
Sentry.

Sags, surges and glitches in
DC voltages can cause logic and
systems to do funn y thing s. Th is
"go/no go" in-range indicator is
a cost effective tool for isolating
problems to eithe r the power
suppl y or the system under power.
Find out more. Call toll free:

~~
1-800-426-9265.

~- I~UNl:'RDN
."'" \ -"-
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Samsung has a bunch of level
meter driver chips that are simple and
easy to use. Note that the driver
chips all differ from a " bargraph" driv
er in that the bargraph works in linear
steps and the leve l meter dr iver
works in log steps.

Figure 3 shows you the KA2281
which offers internal trip levels of
- 16, -11, - 6, - 3, and 0 decibels
and gives you two stereo channels
that can power five lamps each.

Note that some commercial units
will cheat and assign a pair of light
emitting diodes to each output, giving
you the illusion of ten steps when you
really only have five .

Figure 4 shows you the similar
KA2283 which uses levels of - 8,
- 6, - 4, - 2, and 0 decibels instead.
This time, I've shown you how to at
tenuate one side to make a single
channel ten-lamp display. You might
want to make your lower level LED's
green, a middle one yellow, and use
reds for the upper ones for an addi
tional effect.

In this particular circuit. less than
100 millivolts of input lights nothing
and more than 900 millivolts lights
everyth ing. You can easily change the
input attenuators to pick up other op
erat ing ranges . Note that the bottom
half of the circuit has to attenuate ten
decibels more than the upper one to
keep all of the steps equal.

FCC LICENSE
PREPARATION

The FCC has revised and updated the
commercial license exam. The NEW
EXAM cover s updated marine and
aviati on rules and regu lations,
transistor and digital circuitry .
THE GENERAL RADIOTELEPHONE
OPERATOR LICENSE· STUDY GUIDE
contains vita l informati on. VIDEO
S.EMINAR KITS ARE NOW AVAILABLE.

WPT PUBLICATIONS
979 Young Street, Suite E
Woodburn, Oregon 97071

Phone (503) 981-5159 Dept. 50
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Cold fusion update
What ever happened to cold fu

sion? Wel l, Uh, Um , Er...Two years
have gone by and cold fusion remains
what it started out as...a largely undu
plicatable lab anomaly in which some
apparent ly excess unexp lainab le
heat sometimes appears to get er
ratically generated. Since there
seems to be an ongoing glut in the lab
anomaly market, most interest in co ld
fusion has, to say the least. waned .

However, there remain bunches of
dedicated true believers continuing
to do high -quality research in the
cold-fusion area. The leading source
for professional papers on cold fusion
is that Journal of Electroanaly tical
Chemistry, a Swiss publication . A few
of the more important cold-fusion pa
pers are listed for you in Fig. 5.

This month's contest
One thing I like to do every now and

then is pick up a magazine on some
hobby or industry that I'm not the
least bit into. More often than not.
you can find unusual ads, ideas, tech 
niques , or mindsets that end up sur
prisingly relevant to your own trip.

For instance , we've seen in the
past how Model Railroader is one
outstanding source of unusual tool s
and techni ques. I think that MR has
by far the finest techn ical writing of CD

any publication anywhere ever on any ~
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Wholesale surplus sources
Have you ever wondered where the

surp lus houses go to buy their stuff?
Few hackers realize there is a lean
and mean co llect ion of small outfits
out there collective ly know n as
wholesale surplus dealers .

All of the good news here is that
outstanding prices are the norm.
Two-cent integrated circuit sockets ,
th ree -cent LED 's, quarter motor s,
and fifty-cent EPROM 's are rout ine.
The bad news is that you can only buy
using stiff lot, line, or total-order mini
mums . There is also no tec hnical sup-

level, and shou ld be mandatory read
ing for any tech writer. Some day, I
hope to eventually be able to wr ite
that good. Maybe with some more
experience ....

Another magazine which recently
caught my eye was Radio Control
Modeler. Again, lots of unusual tools
and techniques . I'm wondering what
happens when you use what these
folks call a heat-sealing iron for Kroy
Color or for circuit board dry-resist
laminating. The RIC peop le are also
into amateur-television stuff.

But what I noticed the most (and
this is probably ancient history to an
RIC buff) , is that these hobbyists
now are bui ld ing mode ls at one
quarter scale. No, not quarter inch
scale, but quarter scale.

Now, any quarter-size aircraft can
hoist a respectable payload and carry
it an acceptable distance. At costs
that are ridicu lously lower and far less
regulated than " real" aviation .

Uses? For video obviously. But
less obvious wou ld be such things as
cave hunting, either by the regular
stereo photography for sinkho le
searches in diff icult terrain.

So for this month's contest, tel l me
what you would do with an aerial plat
form that can handle a respectable
payload . Let's go well beyond chop 
ping holes in the Goodyear blimp (as
was recently done), the nudist colony
jokes, and drug deliveries. Limit all
your responses to largely legal and
purportedly more noble endeavors .

There ' ll be all the usual Incredible
Secret Money Machine book prizes
for the top dozen entries, along with
an all-expense-paid (FOB Thatcher,
AD tinaja quest for two going to the
very best. Be sure to send all your
w ritten entries di rectly to me at
Synergetics, and not to Radio
Electronics.

SIGN UP W1T1l YOUR COMPUTER AND MODEM
• Dial 1-800-365-4636
• At Usemwne: type JOINDELPHI
• At Pass word : type RADIO

General Videot ex Corporatton e Th ree Black stone Street e Cambridge MA02139
BOO-5 44- 4005 • 6 17-491 -3393

CIRCLE 186 ON FREE INFORMATION CARD

A HARD
DRIVE IS A
TERRIBLE
THING TO

WASTE.
So don't , For on ly $6 per hour, you can Of cou rse , you may eventually fill up

download to your h ard di sk from DELPHI's your h ard disk. Then you can enjoy explor-
library of over 10, 000 pro- ,-- ---------'::....---------, in g DELPHI's other services
grams. That's right. just such as electronic mail.
$6 per h our inclu ding conference. m ul ti-player
evening and wee ke n d local games. news, s toc k quotes ,
acc ess at mod em s peeds encyclopedia. and travel.
up to 2400 bps .

Join DELPHI now for $9.95 and your
first h ou r is free. There's no risk- if you 're
not com plete ly satisfied . we' ll refund the
$9 .9 5 .

Cable TV
Descrambler Article Parts

We stock the exact Parts, PC Board and Adaptor for several articles published

in Radio-Electronics magazine on b uilding your own Cab le TV Oesc rambler.

February 1984 February 1987 May 1990
58-3 Type Tri-Mode Universal

701 Parts Pkg•••••$19.00 301 Parts Pkg......29.00 901 Parts Pkg.....$49.00
Incl udu all origina l parts. Includ es all origina l paris. Includes all parts.

702 PC Board.... .. .. 7.95 302 PC Bo ard .•••••••7.95 902 PC Board........9.95
or~inal3X4 etched, drilled Original 5X8 etched, drilled Improved 4X7 etched, drilled
an Silk-Screen pc board. and Silk-Screen pc board. and Silk-Screened pc board.

704 AC Adaptor.. .. .7.95 304 AC Adaptor.....7.95 904 AC Adaptor.. ... 8.95
12 to 18 Volt DC @ 200ma. 12 to 18 Volt DC @ 200ma. 12 Volts AC @ 350ma.

701, 702 & 704 .....29.00 301, 302 & 304.. ... 39.00 901, 902 & 904.....59.00
All three for special saving . All three for special savings. All three for special savings.

Trl- Mo de Tutoria l.. 7.95
26 pages of in·depth info.

Snooper Stopper...$39.00 Macrovision Kit...$29.00
Prevent Descrambler detection with snooper Macrovlslo n.....no w you S08 It, now you
stopper l data blocker and protect your privacy. do n't with our macro-scrubber leit. '
fncfudes free article on Cable Snooping-. Originally Publi shed in Radio-Electronics.

70 Channel Cable TV Converter.... ................$89.95
* 6 Function Infra-Red remote. * Compatible w ith a ll External Oescrambler.
* Fine Tuning. * Channel 3 & 4 switchable output.
* Memory & Recall. * STD, HRC & IRe compatible.

CALL TOLL FREE 1-800-332-3557
Outside USA Call 1-508-699-6935

Visa, MasterCard and COO. I VISA I I MC I
Add $4.00 S&H, $6.50 Outside USA.
o & 0 Ele ctroni cs, Inc. PO Box 3310, N. Attleboro, Ma. 02761
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WHOLESALE SURPLUS SOURCES

Ace Electronics
3210 Antoine
Houston, TX 77092
(713) 688-8114

CIRCLE 313 ON FREE INFORMATION CARD

ACP Components
1317 East Edinger
Santa Ana, CA 92705
(714) 558-8822

CIRCLE 314 ON FREE INFORMATION CARD

All Components
5999 Summerside Place # 208

, Dallas, TX 75252
(800) 367-7312

CIRCLE 315 ON FREE INFORMATION CARD

American Design Components
Box 220
Fairview, NJ 07022
(800) 776-3800

CIRCLE 316 ON FREE INFORMATION CARD

Braniff Industries
91 South Ottawa
Dixon, IL 61021
(815) 288-4500

CIRCLE 317 ON FREE INFORMATION CARD

Calcera
PO Box 489
Belmont, CA 94002
(800) 257-5549

CIRCLE 318 ON FREE INFORMATION CARD

Dert Electronics
1 Biehn Street
New Rochelle, NY 10801
(800) 431-291 2

CIRCLE 319 ON FREE INFORMATION CARD

H&R Enterprises
21521 Blythe Street
Canoga Park, CA 91304
(818) 703-8892

CIRCLE 320 ON FREE INFORMATION CARD

Japan Electronics
15138 Valley Blvd
City of Industry, CA 91 744
(818) 369-5000

CIRCLE 321 ON FREE INFORMATION CARD

J&C Electronics
Box 630
Salem, MA 01970
(800) 447-701 4

CIRCLE 322 ON FREE INFORMATION CARD

Jerome Industri es
8737 Shirley Avenue
Northridge, CA 91324
(818) 993-1393

CIRCLE 323 ON FREE INFORMATION CARD

Leo Electronics
22353 S. Western Avenue #2 01
Torrance, CA 90501
(213) 212-6133

CIRCLE 324 ON FREE INFORMATION CARD

Micro-C
11085 Sorrento Valley Court
San Diego, CA 92121
(619) 552-1213

CIRCLE 325 ON FREE INFORMATION CARD

Microprocessors Unlimited
24000 South Peoria Avenue
Beggs, OK 74421
(918) 267-4962

CIRCLE 326 ON FREE INFORMATION CARD

New England Circuit Sales
292 Cabot Street
Beverly, MA 0191 5
(800) 922-NECS

CIRCLE 327 ON FREE INFORMATION CARD

Oracle Electronics
1355 Adams Court
Menlo Park, CA 94025
(415) 326-2660

CIRCLE 328 ON FREE INFORMATION CARD

Search Electronics
228 East Atara
Monrovia, CA 91016
(818) 359-3350

CIRCLE 329 ON FREE INFORMATION CARD

Southwest Memory
3939 Beltline Road #775
Dallas, TX 75244
(21 4) 484-1 595

CIRCLE 330 ON FREE INFORMATION CARD

Surplus Traders
Winters Lane Box 276
Alburg, VT 05440
(514) 739-9328

CIRCLE 331 ON FREE INFORMATION CARD

WorldWide
18 Stern Avenue
Springfield, NJ 07081
(800) 222-6268

CIRCLE 332 ON FREE INFORMATION CARD

port or hand holding whatsoever.
Our resource sidebar for th is

month shows you several of the bet 
ter-know n w ho les a le s urplu s
sources. These and others often ad
vert ise in the classified sections of
Electronic News and the Electronic
Buyer's News magazines. Except for
Surplus Traders, v irtua lly none of
them have catalogs . Some provide
fax cu rrent availability lists , whi le
others prefer to bid on your needs .

The foremost rule in dealing with
these folks is no messing around.
The preferred contact means is by
fax, and most quotations are good
only for twelve minutes or so. Quick
cash sales are the norm .

New tech literature
Some ancient hacker construction

projects on those so lid-state vortex
coolers we recently looked at include
the November 1947 issue of Popular
Science, and chapter 4 of the
Scientific American Amateur Scien 
tist reprint vo lume from the early
1960 's.

Two interesting application notes
are t he Introduction to Infrared
Pyroelectric Detectors from ELTEC
on the subject of human-mot ion de
tection, and the Best of the Trimmer
Primers from Bourns on the use of
precis ion trimmer potentiometers.

Free samples this month include
1K seria l E E P R O M ' s from
International CMOS Technology. and
SCOPE octa l drivers from Texas In
struments. TI also has a new three
volume set on Digital Signal Process
ing Using the TMS320 available.

Turning to my own stuff, for the
fundamenta ls of digita l integrated cir
cuits, check into my classic CMOS
and TIL Cookbooks. I do have auto 
graphed copies on hand for you here
at Synergetics.

Also, a reminder that I have this
new PostScript PSRT roundtable and
library up on GEnie. You'll also find
lots of Hardware Hacker and all the
Midnight Engineering reprints and
other resources here.

Finally, I do have a new and free
mailer for you which includes dozens
of insider hardware hacking secret re
sources . Write or call for info.

As always, this is your column and c.

you can get technica l help and off- ~

the-wall networking per that Need §
Help? box. The best calling times are J

weekdays 8-5 in Mountain Standard <.r.

Time. Let's hear from you. R.E <.r.
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SELECT 5 BOOKS
for only$495

(values to $129.70)
and get a FREE Gift!

'.



For over 25 years, your most complete source for electronics books.
A n A bsolutely N o-Risk Guarantee.

IJ
- DcltonT. HomS
All-Time Favorite

Electronic Projects

FREE when you join!
15 Easy Electronic Projects
From Delton T. Horn ~
Projects you can build-some :r $7.95
unique, some old favorites - '-;> Value!

from the author 's vast treasury
of electronics know-how.

Blue Ridge Summit, PA 17294-0810

o YES! Please accept my membership in the Electronics Book Club and send the 5
volumes listed below, plus my FREEcopy of De/ton T. Horn 's All-Time Favorite E/ec tronic
Projects (3105P), billing me $4.95. If not satisfied, I may return the books within ten days
without obligation and have my membership cancelled. I agreeto purchase at least 3 books
at regular Club prices during the next 12 months and may resign any time thereafter. A
shipping/handling charge and salos tax will be added to all orders.

................................. ...··················· .· .· .· .· .· .· .
• Name •· .· .
• Address •· .· .
: City :· .
: State Zip Phone : ~

• • z
: Signature : j;
• Valid for new members only. Foreign applicants will receive special orderin g instruct ions . Canada must remit in .:IJ
• U.S. curr ency . This order subject to acceptance by the Electronics Book Club. RE 19 1 • -<· .~• •••••••••••••••••••••••••••••••••••••••••••••••••• CD

CD

Membership Benefits • Big Sav ings. In addition to this
introd uctory offer, you keep saving substantially with memb ers '
prices of up to 500/0 off the publishers' prices . • Bonus Boo ks.
Start ing immediately, you will be eligible for our Bonus Book Plan ,
with savings of up to 800/0 off publ ishers ' prices. • Club News
Bullet ins. 15 times per year you will receive the Book Club News ,
describing all the current selections-mains, alternates, extras
plus bonus offers and special sales , with scores of titles to choose
from. • Auto matic Ord er. If you want the Main selection, do noth
ing and it will be sent to you automat ically. If you prefer anoth er
selection , or no book at all , simp ly indicate your choice on the re
ply form provid ed . You will have at least 10 days to decide. As a
member, you agree to pur chase at least 3 books within the next
12 months and may resign at any time thereafter. • Ironclad
No-Risk Guarant ee . If not satisf ied with your books, return them
within 10 days without ob ligation ! • Exceptional Quality. All books
are quality publ ishers ' editions especially select ed by our Editori
al Board. (Publishe rs' Prices Shown)

All booksarehardcoverunlessnumber is followedby a " P" for paperback.

©1991 ELECTRONICS BOOK CLUB, Blue Ridge Summit, PA 17294-0810

Or Call Toll-Free
1-800-233-1128 To Join Today!
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AUDIO UPDATE

The Boston Sound

LARRY KLEIN

FIG. 1-IN ONE OF BOSTON ACOUSTICS' manufacturing procedures , a precise amount
of ferrofluid is added to each tweeter magnet assembly.

Fo llowers of this column may re
member my recounting of a
mid-70's visit from a group of

touring Japanese audio journalists . In
our conversations , they seemed
strangely interested in the relative
popularities among U.S. audiophiles
of speakers with "East Coast
Sound" vs . "West Coast Sound."
Years later I learned that almost all
Japanese audio journalists are on the
payroll (as consultants) of one or an
other of the major Japanese audio
companies . At that point 1 realized
that their questions were probably
not simply prompted by editorial curi
osity, but rather were part of a com
mercial fact-finding expedition . In any
case, Altec and JBL speakers with
their boosted mid-bass and strong
uppe r-midrange were highly re 
spected in Japan , and many Japa
nese products resembled them
sonically and-in some cases
physically.

Meanwhile, back in the U.S.A. , a
small core group of New England
based academics and amateur and
profess ional engineers were busily
producing "bookshelf" speaker sys
tems that, in contrast with those from
the major West Coast manufac
turers , had a smooth, flat, wide -range
frequency response and excep
tionally low bass distortion .

I think it's safe to say that " East
Coast Sound" began with the work
of Edgar Villchur, the developer of the
acoustic-suspension speaker sys
tem. (I say developer, rather than in
ventor, in the same sense that Edison
developed rather than invented the
light bulb. In both cases, the idea was
not new-but applied talent and
knowhow made it work.)

(fJ
o
z The Source of the sound
1t In the mid-1950 's, Villchurfounded
o Acoustic Research in Cambridge to
~ manufacture and market his acous
wo tic-suspension designs. In the next
o five years. AR managed to take over
<I:
II at least a third of the speaker-system
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market with their various models-a
feat that has not been equalled before
or since . From this point on the story
begins to resemble the Biblical " be
gats" with regard to who worked with
what company and then went on to
found their own .

Early on, Henry Kloss , who co
founded AR along with Villchur, left to
become the "K" in KLH. Kloss man
ufactured acoustic-suspension
speakers under license from AR , but
differed somewhat with Villchur on
the question of system frequency
balance. Roy Allison, now of Allison
Acoustics , became plant manager for
Acoustic Research, and Andy Petite,
presently president of Boston Acous
tics, went to work for KLH. Petite
subsequently left KLH to join Kloss in
the newly formed Advent Corpora
tion , where he ultimately became the
chief designer of a series of suc
cessful Advent speaker systems. Ad
vent ran into difficulties in the late
Seventies , and Petite left to co-found

Boston Acoustics, now one of the
leading U .S . speaker companies .
(Their products consistently get top
ratings from Consumers ReportsJ

A visit to Boston Acoustics
Last Fall,while in Boston, I called to

say hello to myoid friend Andy Petite .
Andy invited me to visit the new
Boston Acoustics speaker-manufac
turing facility located in an industrial
park about 20 minutes outside of
Boston, and I jumped at the chance .
Five years ago. during a previous visit
to BA, I was struck by the extensive
use of alignment jigs and other spe
cialized tools . These allowed the pro
duction-line workers to apply the
cements in carefully measured quan
tities to assemble the tight-tolerance
voice-coil and cone assemblies to the
basket and magnetic structure.

The first things that impressed me
about the new plant were its size, and
the high degree of automation on the
driver assembly line. Most of the crit-
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ical assembly processes, formerly
done by hand, were being performed
by sophisticated spec ialize d ma 
chines that were not only faster, but
provided greater consistency in the
finishe d produc t. That was reflected
both in a lower reject rate and t ighter
performance specs .

Andy told me an interesting story in
th at co nnect io n. Wh en th ey first
sta rted to produce woofers on the
new line, the first batch had to be
rejected for excessive effic iency. It
seems that new automatic mecha
nism s were inject ing precisely the
amount of cement needed , wh ich
was less than what was applied with
hand construct ion. The lowered mass
prod uced a woofer that was more effi
c ient th an the crossove r and en
c losure had bee n des ig ned for.
Anyone who still believes that elec
tro nic equ ipme nt w ired and as 
sembled by hand is necessarily
be tte r made or more reliable than
co mponents made on an automa tic
line, simp ly doesn 't appreciate the
benefit s of modern manufactur ing
technology.

Speaker facts
I've always felt that , at best, I was a

"second-hand" hi-f i expert in that
mos t of what I knew I had learned
from th ose who were th e real ex
perts-those who we re up to their
elbows in the day-to-day des ign and
manufacturing process . The engi
neers who mos t impressed me were
th ose w hos e prod uct s we re a cut
above th e ave rage both in perfor
mance and cost effec tiveness . For
that reason, I've espec ially valued my
relat ionships wi th people like Andy
Pet ite who are willin g to share infor
mation and op inions based on real
wo rld exper iences.

For most of the day, Andy and I
talked about loudspeaker des ign and
manufacturi ng. Below, extracted and
paraphrased, are some of Andy 's
more interestin g facts and opinions
about loudspeakers in genera l, and
Boston Acoustics loudspeakers, in
particular:

• It's a lot more diffi cult to design a
good $200 speaker than a $2,000
one. Any designer who knows his
bus iness sho uld be able to put to
gether a relative ly good-sounding ex
pensive system. One of my goals as a
designer is to get the best poss ible
sound at each price level using the

most cost-effect ive approach. This
frequent ly involves rethin king bo th
the design and manufacturing and
production process .

• We've found that it's important to
make our own dr ivers for th ree rea
sons : quality, rel iabil ity, and price .
Wh en we were buying tweeters from
outside vendors we always 'had to
contend wi th inco nsis tencies in per
form ance. Reject s had to be shipped
back-an expe ns ive and tim e-con
suming task . And failures in the cus
to mer's home , due to manufact uring
flaws, were even more problematic .
We knew what the prob lems were ,
but our suppliers weren't w illing or
able to solve them.

For example, we could improve re
liability using high-temperature voice
co ils. However, our supplier wasn' t
willin g to use the new voice co ils be
cause his manufacturing procedure
involved burning off th e vo ice -co il
lead insulat ion in a solder bath. High
tem p ins ulat io n won' t burn off
wh ich wo uld mean that his manufac
tur ing procedure wou ld have to be
redes igned.

When you manufac ture your own
drivers and rejects occur, you can de
termin e the source of the problem
and , frequent ly, stop the assembly
line and fix it then and there. Reject
problems can be solved in ho urs ,
rather than weeks .

• We've found it worthwhile to indi
vidually test the perform ance of every
drive r after it co mes off the line be
fore it is insta lled in a sys tem . This is
feasible, because we have designed
a sepa rate computer test program for
each driver and sys tem we produce .
Every test station has a carefully cali
brated miniatu re anechoic chamber
w ith a test microphone insta lled. The
co mputer provides a test signa l to the
dri ver, inst antl y displays th e curve
and other data, and then ass igns a
pass/fail rating . Each driver must
match the reference standard within
± 1dB. The complete test is done in
less time than it takes to desc ribe it.
Of course, every completed system
undergoes equivalent testing.

We've run out of space for this
month; in my next column I'll con t inue
my conversat ion with Andy Petit e dis
cuss ing crossover design, the virtues
of aco ustic-suspension woofers, and
other practical loudspeaker manufac
turing and design matters. R-E

CIRCLE 108 ON FREE INFORMATION CARD
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EARN YOUR \,;,'V
E eB.S.E. . \

DEGREE
THROUGH HOME STUDY
Our New and Highly Effective Advanced-Place
ment Program for experienced Electronic Tech
nicians grants credit for previous Schooling and
Professional Experience, and can great ly re
duce the time required to compiete Program and
reach graduation. No residence schooling re
quired for qualified Electronic Techni cians.
Through this Spec ial Program you can pull ali of
the loose ends of your eiectronics background
together and earn your B.S.E.E. Degree. Up
grade your stat us and pay to the Engineering
Level. Advanc e Rapidly ! Many finish in 12
months or less. Students and graduates in ali 50
States and throug hout the World. Established
Over 40 Years! Write for free Descrip tive Lit
erature.

COOK'S INSTITUTE
OF ELECTRONICS ENGINEERING

~IE 4251 CYPRESS DRIVE
• E JACKSON, MISSISSIPPI 39212
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EQUIPMENT REPORT

continued from page 12

DC resistance.
When you have your circu it built.

you can turn on the powe r and get out
the tes t equ ipment to see how it
wo rks . The Protolab is equipped with
a vo lt meter, ammeter, ohmmeter,
wattmeter, dual-t race osci lloscope,
and sweep generator.

Since the Protolab is primarily a
teac hing tool , the manual is one of its
most import ant componen ts . S ix
teen experime nts guide the user
throug h important AC / DC circ uit
analysis concep ts , and each experi
ment offers an " Observation and Im
plications" sec t ion that emphasizes
the lessons th at should be noted,
along with the pages in pop ular text
books where additional information
can be found.

We w ish we'd had th e Prot olab
back in our co llege days . It wo uld
have made so me of the importan t
concepts easier to get a handle on
thanks to the instant gratif icatio n it
offers . Protolab does, of course , have

scrne limitations, such as the inability
to show parts values on the sche
mati c , and the inability to sup po rt
He rcul es grap hics . How ever, at
$99 .9 5 for th e PC ve rs io n and
$ 129.95 for the Mac vers ion-about
the pr ice of two or three co llege
te xts-it 's ce rta inly a good invest 
ment. We hope to see future vers ions
that support act ive components and
other more advanced topics. R-E
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"Plant a tree
today for

all theworld
to share"
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W en we think of trees,we usually
think of what we can see and hear.They
shade and cool our homes, bring song
birds close by, and mark the changing
seasons.

But trees also clean the air we breathe
and help keep the atmosphere in balance,
which makes life possible.

You can make life better for your chil
dren and for the future.Join me and plant
a tree today for all the world to share.

For your free brochure, write: Trees
for America, The National Arbor Day
Found ation , Nebraska City, NE 68410.

John Denver for
~1he National
~Arbor DayFoundation



BATTERY TECHNOLOGY

continuedJrom page 49

age current. In other words, the
battery is n ot completely discon 
nected fro m the load circuit even
when the power is turn ed off.
Over a period of time, ranging
fro m one week to two mon ths,
leading to minor battery leakage.
Eve n if des igned to prevent s uch
an occurrence, a minor s hort
may occu r, insufficient to affect
performance even when turned
on, but r esu lting in w hat 's
known as "creep" leakage.

In the above cases , "creep" usu
ally manifests its elf as wh ite fuzz
arou nd the top seal of a cell. To
avoid it , turn power switches off
when equ ipment isn't in us e. In
radios unused for extende d peri
ods, remove the batteries , an d re
place them when n eeded. Even if
creep does occur, a Ni-Cd cell can
be recharged, wit h proper care.

• Ni-Cd cells have been around
a long time, and yet the applica
tion of that technology is grow
ing and changing. What tech
nology improvements, if any,
have occurred that we should be
aware of, and is there anything
better available on the horizon?

Ni-Cd manufacturers a re con 
tinuously seek ing to improve
product capabilities and quality.

Increased capacity means lon
ger run times; for many years,
m akers have boos ted capacity by
over 10% a year, itself driving re
searc h into new elec trochemical
couples. Rechargeable lithium
a n d Ni-metal hydride ce lls a re
prominent con ten de rs , wit h s ig
nificant increas es in energy den
sity over Ni-Cd ce lls, but their
availab ility is still limited.

Safety con t in ues to imp ede
broad accep tance of Ii thium
cells . Metal-hydride is p rogress
ing s teadily, an d is a lso equiv
a lent in voltage to that of Ni-Cd
cells . Broad acceptance of metal
hydride depends on its ab ili ty to
b e s uccessfu lly u s ed in several
en viron me nts . Ni-Cd ce lls offer
s uch flexibility today. at reason
a ble prices . Also , the p ri ces of
n ewer technologi es will further
imped e broad accep tance. In ou r
n ext article, we'll spotlight so me
recent ingenious an d innovative
a pplications of batteries . R-E

Try the

Eliii!:;mn,£s®
bulletin board

system

(RE-BBS)
516-293-2283

The more you use it the more
useful it becomes.

We support 300 and 1200 baud
operation.

Parameters: 8N1 (8 data bits, no
parity, 1 stop bit) or 7E1 (7 data
bits, even parity, 1 stop bit).

Add yourself to ouruser files to
increase your access.

Communicate with other R-E
readers.

leave your comments on R-E with
the SYSOp.

RE-BBS
516-293-2283

THE MONEY MAKING OPPORTUNITY
OF THE 1990'S

IFyou are able to work with common small hand
tools,andarefamiliarwithbasicelectronics(i.e. able
to use voltmeter, understand DC electronics). . . .
IFyou possessaveragemechanical ability, andhavea
VCR onwhichtopracticeandlearn . . . .thenwe can
teach YOU VCR maintenanceand repair!
FACT: upto90%ofALL VCR malfunctionsare dueto
simple MECHANICAL or ELECTRO-MECHANICAL
breakdowns!
FACT: over 77million VCRs inusetoday nationwide!
Averagp VCRneeds service or repair every12 to 18
months!
Viejo'S400 PAGE TRAINING MANUAL (over500pho
tosand illustrations) and AWARD-WINNING VIDEO
TRAINING TAPE revealsthe SECRETS olVCR mainte
nance and repair- " real world" information that is
NOT availableelsewhere!
Also includes all the info you'll need regarding the
BUSINESS·SIDE of runningasuccessfulservice op-
eration! FREE INFORMATION

CALL TOLL·FREE 1-800-537-0589
Or write 10: Viejo Publications Inc.

5329 Fountain Ave.
Los Angeles, CA 90029 Dept. RE
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CHEMICAL
SOLUTIONS

FREE CHEMTRONICS CATALOG!
Compr ehensive new source for over
200 products used in electronic manu
facturi ng and field service. E-Series
products are CO

2
propelled for ozone

safety. Precision cleaning agents, flux
removers , bulk solvents, circuit refrig
erants, precision dusters,non-residual
wipers, premo istened pads/swabs,
antistatic compounds ,conformalcoat
ings, lubricants, adhesives , desolder
ing braids and soldering products.
Comp lete with technical specifications
and appli cation guide.

L' Chemtronics Inc.C 8125 Cobb Centre Drive
Kennesaw, GA 30144
1-800-645-5244

L in GA 404-424 -4888 .J----------CIRCLE 54 ON FREE INFORMATION CARD

Get A Complete Course In

ELECTRONIC
ENGINEERING

8 volumes, over 2000 pages,
including all necessarymath and
physics. 29 examinations to help
you gauge your personal pro
gress. A truly great learning
experience.

Prepare now to take advan
tage of the growing demand for
people able to work at the engin
eering level.

Ask for our brochure giv ing
complete detailsof content. Use
your free informat ion card num
ber, or write us d irectly . $99.95,
Postage Included. Satisfaction
guaranteed or money refunded.

Banner
Technical
Books, Inc.
1203 Grant Ave.
Rockford, IL 61103
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COMPUTER CONNECTIONS
Some predictions for the PC's to come

during the next decade.
JEFF HOLTZMAN

FIG. 1-AN EXAMPLE OF WINDOWS' ICONS.
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T his marks the first iss ue of
1991, so I thought I wou ld take
a look at where things in the

PC industry are going . Much of the
PC future revolves around a single
prod uct. Even though that product
has been on the market for only a few
months so far, it's fair to say that al
ready it has permanently altered the
course of the PC indust ry. You 've
probably guessed that that product is
Windows 3.0.

Windows' success apparently ex
ceeds even the most opt imistic sales
projections, and it has forced a com 
plete redefinit ion of the relatio nship
between IBM and Microsoft, along
with a redefinition of the boundaries
between OS/2 and Windows . For ex
ample, Microsoft has indicated that
OS/2 2.0 will include a compatibility
layer that will allow Windows applica
tions to run with a slight performance
penalty, and that OS/2 3.0 wi ll run
Windows app licat ions directly, with
out a loss in performance. (Microsoft
has already private ly shown Windows
programs running under the as-yet
un rel eased OS / 2 2 .0 , the lon g
awaited 386 -specific version .) In ad
dit ion, it now see ms that some of
OS/ 2 's most advanced features will
migrate down (over?) to the Windows
environment. So in a sense it seems
that the two products are in the pro
cess of merging.

Howeve r, after months of rumors
about troubles between IBM and Mi
crosoft, the two companies recently
announced that the two product lines
will be developed separately. IBM will
develop for OS/2 and Microsoft for
Windows (and DOS), The two com
panies will cross-license each othe r's

[3 products, and Microsoft wil l also take
z responsibility for developing a "porta
a? ble" OS/2 , that presumably wi ll run
t; on non-80xxx family CPU's, including
~ perhaps the 68K family used in thew6 Macintosh line and many works ta-
Ci tions , or some RISC family. If the lat
-ca: ter occ urs , a prime candidate would
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be IB M 's RS6000 workstations ,
which were released last year, and
which fin ally brought IB M so me
much-needed credib ility in that mar
ket.

Although the companies' respec
tive roles have crysta llized, product
differe nces st ill remain murky; most
likely the product for which the best
software is written first will win out in
the end. And considering the diffi 
culty of developing for both environ 
ments , Windows' head start may give
it a clear long-term advantage . In the
meantime, what about Wi ndows 3.0
as it currently exists?

Beauty and brains
Some would call Windows 3.0 the

most-hyped PC product to hit the
market in years , O thers , while ac
knowledging the hype, insist that
there really are some brains behind
the pretty face. I've been using Win
dows for several months now in a
variety of modes, wit h a variety of
disp lay adapters, CPU types, and

memory capacities, and with a variety
of software, includ ing regular DOS
app lications, the built- in Wi ndow s
apps, and numerous large and small
Wi ndow s apps . M y overa ll co n
clusion? The hyp e is real , but the
product is substantia l. W indows is
imperfec t, but w ith the right hard
ware, it is both powerful and pleasur
able to use.
. Should you switch to Windows?

No , if you don't have at least a 10
MHz 286 . No, if you find learning new
software (w hich really amounts to
learning a new metaphor of the world)
a pain in the you-know-what. No, if
you still insist that your CP/M ma
chine with 160K fioppiesdoes every
thing you need it to . (Yes, there really
are peop le who still believe that .) No,
if you're not willing to put up with
some bugs. No , if you enjoy the idea
of dropping anchor and watching the
rest of the world sail on by.

But if you've got a sense of adven
ture, or if you wou ld simply like to try a
new way of doing things, or if you



R-E Computer Admart
Rates: Ads are 2%" x 2%". One insertion S995 each. Six insertions $950 each . Twelve
insertionsS925 each . Closingdatesame as regularrate card . Send order with remittance to
Computer Admart, Radio-Electronics Magazine, 500-B Bi-County Blvd ., Farmingdale, NY
11735. Direct telephone inquiries to Arline Fishman, area code-1-516·293-3000. FAX
1-516-293-3115. Only 100%Computer ads are accepted for this Admart.

BP181-lt is probable that 80%of dot-ma
trix printer users only ever use 20% of the
featuresoffered bytheirprinters. This book
willhelp you unlock the special features and
capabilities that you probably don 't even
know exist. To order your copy send $6.95
plus$1.50 for shippinginthe U.S. toElec
tronic Technology Today Inc., P.O. Box
240, Massapequa Park, NY 11762-0240.

Ie PROMPT DELIVERY!!!
SAME DAY SHIPPING (USUALLY)S QUANTITV O~E PRICES SHOW'" lor OCT. 21, 1990

PT68K4
68000-16MHZ

*EGA/VGA*
*mGH DENSITY DRIVES*

• 4 MB of onboard DRAM
• 4 RS232 + 2 Parallel Ports
• Floppy Disk Controller
• 7 XT Expansion Slots
12 MHZ Kits from $220
Assembled Boards from $579
Professional OS9/68000 $299

Peripheral Technology
1480 Terrell Mill Rd . Suite 870

Marietta, GA 30067
404/984-0742

Getting The
Most From Your
Pr inter

GETTING
THE MOST
FROM YOUR
PRINTER
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requ ire a new way of doing thing s,
Wind ows is your ticket to the future .
Just as surely as DOS replace d CP/
M, a graphical environment is going
to replace DOS. And although W in
dows is the first step into the future, it
certainly won't be the last.

Even on opt ima l hardware , Win 
dow s has several problems,' including
its user interfa ce , its lack of serious
multitasking, and font management.
The user int erface problem is th at
Windows does noth ing to simplify the
MS-DOS file system metaphor. Al
though you can associate icons with
pro gram s , you ca nnot assoc iate
icons with files or directories. Thus,
file management under Windows re
qui res an abstract understanding of
the hierarchical file sys tem.

On the other hand, if icons were
sma rter and we could associate them
w ith other types of objects, the icons
co uld represent real-world objec ts.
For example,you might have a project
icon that would prov ide a way of
org anizing several different so rts of
f ile s (CA SE diag rams, a desktop
pub lis he d busines s presentati on ,
CAD schematics, etc.). To work on
one ite m in the project, you wou ld
"open" the project icon, click on, for
example , the CAD ico n, and up would
come you r circuit diagram. You can
achieve that type of effect in a limited
way wi th Windows now (see Fig. 1),
but the product real ly needs a com -

plete metaphor built on the way we
wo rk, not compute rs.

As for.multi tasking, Wi ndows cur
rentl y has wh at is ca lled non-pre
emptive multitasking , wh ich means
that all programs must cooperate
i .e . , give up use o f th e CPU
peri odi cally. In a preemptive multi 
tasking sys tem (UNIX or OS /2), the
operat ing sys tem itself per iodica lly
inte rrupt s each task, so no task can
hog resources . The effec t of the lat
ter system is much smoother coo rdi
natio n among prog rams.

A related issue is that of " threads" .
In a full mult itasking sys te m, a task
ca n sp awn subtasks, or thread s ,
which perform processing indepe n
dently of the main task . Threads are
the only way to perform simultaneous
background operations efficiently.

Wh o needs back ground opera
tion? Maybe you don't, but your soft
ware does. Here are a few example s.
A spreadsheet cou Id recalculat e
while you ente r data. A desktop pub
lishing program co uld repagin ate
while you spruce up other pages. You
could plot a PC board layout from
your CAD program while transferring
the parts data to a word processor.
Your system could back itself up in
the background with no intervention
by you. Your sys tem cou ld perform
automatic daily downloads of Email
from you r favorite on-line service,
again without inte rventio n.

Those things may sound fancifu l,
but some of them are available al
ready, albeit in limited form . By the
end of the decade, we w ill take tho se
types of activit ies for granted.

Hardware issues
Some people say th at W indow s

will never achieve really wid espread
popularity because it requires a 386
to run most eff icient ly. I believe that
the converse is true . I thin k that peo
ple with less-powerful machine s wi ll
try Windows, like it, want better per
formance, and thereby be persuaded
to upgrade. Again, an analogy with
CP/M is appropriate. In 198 1, when
the PC was intro duced , 64K of mem
ory and no hard disk were standard.
Five or six years late r, ten times the
amount of memory and 20-MB hard
disks were standard. Now, 1 MB of
memory and 40 -MB hard disks are
minimum standards; I see more and
more off ices with 4 MB of RAM and
100-MB hard disks.

Of course video and printer tech
nologies have evolved drast ically in
that time period , as well. For exam-
ple, in 1980 I bought a Qume daisy
wheel printe r for about $1000 more
than what I paid for an HP LaserJet "
with 1.5 MB of memory, a font car- ~
tridge, and numerous soft fonts, in §;
1988. The trend will continue. You will ~

be able to buy a laser printer, soo ner <D

than you think, witho ut mortgaging ~
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The LOW COST, EASY Way
To Learn About Computers

FRIENDLY
VIDEOS
presents

Viooo Tape
Is AGreat

Teacher

of serious PC-based multimedia will
finally spur the educational market to
embrace PC technology in a big way.
Looking for an opportunity? Multi
media presentations of all.traditional
subject matters-language, history,
math , and science-are going to be
hot sellers, both to schools and to
forward-looking parents .

DL DEOS

"He said take two aspirins and bring it to
his shop first thing in the morning!"

Conclusion
Ignoring Windows' influence for the

moment , it's impossible not to notice
the inexorable trend toward tech
nological improvement. Disk drives
are getting bigger and faster. Video
systems are getting bigger and fast
er-and smarter. CPU's are getting
bigger and faster. The improvements
in hardware are not part of Micro
soft's plan to insinuate Windows into
every nook and cranny of the comput
er-literate world. Hardware improve
ments are happening because real
world data requires it. Real-world
data includes graphics, sound, and
video , not just 80 x 25 screens of
text. Windows may be the environ
ment that helps erase the distinction
between the computer and what we
do with it-or it may not. Regardless,
Windows , or something like it, will
become a standard . Hardware is get
ting bigger, faster, and smarter-not
to make money for the hardware
manufacturers but because the real
world is large and complex. The per
sonal computer can do much more
now than it could ten years ago, but
the next ten years will see even more
fantastic growth in capability. It's also
going to be a lot of fun getting there .

Next time the discussion will be
more practical, with hints about how
to get the most out of Windows 3.0 ,
along with discussions of particular
programs. R-E

ITEMS DISCUSSED

• Windows 3.0 ($149) , Microsoft
Corp., 17011 NE 36th Way, Box
97017, Redmond, WA 98073-9717,
(206) 882-8080.
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COMPUTER ========4
HOW-TO
VIDEOS .

IVISA I Friendly Videos I_I
PO Box 5684

Garden Grove, CA 92645
(714) 898-4055

ORDER NOW!

'HOW TO BUILD YOUR OWN IBM 286/386 CLONE'
$39.95 + SHIPPING AND SALES TAX

"SHAKE HANDS WITH YOUR IBM PCtxr/AT COMPUTER'
$29 .95 + SHIPPING AND SALES TAX

'UPGRADE YOUR PeTO A 2B6-ATFOR UNDER $150'
$24.95 + SHIPPING AND SALES TAX

'HOW LASER PRINTERS WORK'
$39.95 + SHIPPING AND SALES TAX

sij(~(~i~ss i
Over 25,000 techn icians have gained admit-I
tance worldwide as certified professionals. I
Let your ticket start opening doors for you.

ISCET offers Journeyman certificati on in
Consumer Electronics, Industrial, Medical,
Communications , MATV, Radar, Computer,
and Video . For more information, contact
the International Society of Certified Elec 
tronics Technicians, 2708 West Berry St. ,
Fort Worth, TX 76109.(817) 921-9101.
Name _

~ Address _

Z Cityo ------------g: State Zip _

&3 Send material about ISCET and
---l --becoming certified .
ill
6 Send on e "Study Guide for th e
o --Associate Level CET Test." En-

~ L_~=':;'$~~~~~).:...__ ...1
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MARI{ET CENTER

To run your own classif ied ad, pu t one word on each of the lines below and send this form along wit h your check to :

CLASSIFIED AD ORDER FO RM

Sp ec ial Categor y : $2 5.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.
(No refunds or cred its for ty pesetting er rors ca n be made un less you clearly print or typ e your
copy.) Rates indi cat ed are for sta ndard style c lassi fied ads only. See be low for add itiona l
charges for special ads. Minimum: 15 words.

Radio-Electronics Classified Ads, 500-B Bi-Coun ty Boul evard , Farm ingdale , NY 11735

PLEASE INDICATE in w hich category of classified advertis ing you wish your ad to appear. For
special headings, th ere is a surc harge of $25.00.
( ) Plans/K its () Bu sin ess O pportun ities () For Sale
( ) Edu cat ion/Instru ction () Wa nted ( ) Satellite Telev is ion
( ) - ------- ---- - - - - - - - - - --

TOCOM VIP converters wIremote from $279.00.
Tocomsuper chips turn on every1hing, $69.00 each.
Phone (219) 935-4128.

PHOTOFACT folders under # 1400 $4.00. Others
$6.00. Postpaid. LOEB, 414 Chestnut Lane, East
Meadow, NY 11554.

FOR SALE

RESTRICTED technical information: Electronic sur
veillan ce, schematics , locksmithing , covert sci
ence s, hackin g, etc . Huge selection. Free
brochu res. MENTOR·Z, Drawer 1549, Asbury
Park, NJ 07712.

ENGINEERING software , PC/MSDOS. Hob
byists - students - engineers. Circuit de
sign an d drawing, PCB layout , Logic
simulation , FFT analysis, Mathematics , Cir
cuitanalysis. Call orwrite for freecatalog. 1
(800) 728-3805 , 8S0FT SOFTWARE, 444
Colton Rd. , Columbus, OH 43207.

DESCRAMBLERS. All brands . Special: Combo
Jerrold 400 and SB3 $165.00. Complete cable de
scram ble r kit $39 .0 0. Co mplete sate llite de
sc rambler k it $4 5.00. Free catal og. MJM
INDUSTRY, Box 531, Bronx, NY 10461-0208.

TUBES : "oldest," "latest." Parts, schematics. SASE
for lists. STEINMETZ, 7519 Maplewood Ave., RE
Hammond, IN 46324.

CABLE TV DESCRAMBLERS!
BARGAIN HEADQUARTERS!

-JERROLD™ - TOCOM -HAMLI N
-OAK -ZENITH

-SCIENTIFIC ATLANTA

6 month wa rranty ! W e sh ip C.O.D .!
Lowest retai l/wholesa le prices !

FREE CATALOG :
Global Cab le Network

1032 Irv ing SI. Suite 109
, S.F. , CA 94122

NO CALIFORNIA SALES!! !

ORDER TODAY! 800-327-8544

2 3 4 5

6 7 8 9 10

11 12 13 14 15 ($46.50)

16 ($4 9.60) 17 ($52 .70) 18 ($55.80) 19 ($58.90 ) 20 ($62.00)

2 1 ($6 5.10) 22 ($6!j .20) 23 ($71.30) 24 ($74.40) 25 ($77.50)

26 ($8 0.60) 27 ($83.70) 28 ($86.80) 29 ($89 .90) 30 ($93.00)

3 1 ($96.10) 32 ($99.20) 33 ($ 102 .30) 34 ($1 05.40) 35 ($108.50)

We accept MasterCard and Visa for payment of orders. If you wish to use your credit card to pay for your ad fill
in the following additional information (Sorry, no telephone orders can be accepted.):

Card Number Expiration Date

---------_/_---------

CABLE TV converters: Jerrold, Oak, Scientific At
lantic, Zenith & many others. "New MTS" stereo
add-on: mute & volume. Ideal for 400 and 450
owners!1(800) 82e-7623, Amex, Visa, MIC accept
ed. B & B INC., 4030 Beau-D-Rue Drive, Eagan,
MN 55122.

TUBES, new, up to 90% off, SASE, KIRBY, 298
West Carmel Drive, Carmel, IN 46032.

Please Print Name Signature

PROGRAMMABLE stepper motor drive & control
for under $100, IBM PC/XT compat ible, Com
modore 64, or other with 25 pin parallel port. PCB,
interface, & software. Send for detailed literature to:
MASE, R D. # 2 Box 166, Mohrsville, PA 19541.

CABLE TV converters and descramblers.
We sell only the best. low prices. SB·3
$79.00. We ship C.O.D. Free catalog. ACE
PRODUCTS, PO Box 582, Dept. E, Saco, ME
04072. 1 (800) 234·0726.
PRINTED circuit boards etched & drilled. Freedeliv
ery. K & F ELECTRONICS, INC., 33041Groesbeck,
Fraser, MI 48026. (313) 294-8720.

LASERS. 1mw to 2kw, worlds largest selection of
new & used surplus. Free catalog. MWK INDUS
TRIES, 1269 Pomona Road, Corona, CA 91720.
(714) 278-0563. .

IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE
NUMBERFOROURFILES. ADS SUBMITIED WITHOUTTHIS INFORMATIONWILL NOT BE ACCEPTED.
CLASSIFIED COMMERCIAL RATE: (for firms or individuals offering commercial products or services)
$3.10 per word prepaid (no charge for zip code)...MINIMUM 15 WORDS. 5% discount for same ad in 6
issues; 10% discount for same ad in 12 issues within one year; if prepaid. NON-COMMERCIAL RATE: (for
individuals who want to buy or sell a personal item) $2.50 per word, prepaid....no minimum. ONLY FIRST
WORD AND NAME set in bold caps at no extra charge. Additional bold face (not available as all caps) 55¢
per word additional. Entire ad inboldface, $3.70 per word.TINT SCREEN BEHIND ENTIRE AD: $3.85per
word . TINT SCREEN BEHIND ENTIRE AD PLUS ALL BOLD FACE AD: $4.50 per word. EXPANDED
TYPE AD: $4.70 per word prepaid . Entire ad in boldface,$5.60 per word.TINT SCREEN BEHIND ENTIRE
EXPANDED TYPE AD: $5.90 per word. TINT SCREEN BEHIND ENTIRE EXPANDED TYPE AD PLUS
ALL BOLD FACE AD: $6.80 per word. DISPLAY ADS: 1" x 2W'- $410.00; 2" x 2W'- $820.00; 3" x
2V4"-$1230.00. General Information : Frequency rates and prepayment discounts are available. ALL
COPY SUBJECTTO PUBLISHERS APPROVAL. ADVERTISEMENTS USING P.O. BOXADDRESS WILL
NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMANENT ADDRESS
AND PHONE NUMBER. Copy to be in our hands on the 10th of the third month preceding the date of the
issue. (i.e., Aug. issue copy must be received by May 10th). When normal closing date falls on Saturday,
Sunday or Holiday, issue closes on preceding working day. Send for the classified brochure. Circie Number
49 on the Free Information Card.

c..
:t>
Z
C
:t>
~

87



PRO 400AC/DC VOLTAGE
ACiDC CURRENT ~
DIODE TEST Stock No. $6995 ~LOGIC TEST 990092
LED TEST GOOD/BAD •

~ 6~~~~~~~~~ RANGES III" .i. ~'., .,, ;,,~:! ]
6~~T?:~~R-iE~i'i~~~~ER • :. -dO ~~
TRANSISTOR CHECKER . • . ,Z'.,
20 MHZ FREQ COUNTER VISA· ;::' r.L~';'· '

:~ ~ KELVIN Electronics MlC ~~'''n~
0 •• 7 Fairchild Ave.. Plainview. NY 11803 ~;@ ""@

(516) 349 -762 0 1(800 ) 645-92 12 ~,,~ J
FA X (51 6) 349· 7830

GREAT bu ys , surp lus pri ces , DC mot or s ,
PS-13VDC-20A, light chasers, fiber optics, transfor
mers, scope probes, vacuum pumps, LSASE, FER
TIK 'S, 5400 Ella, Phila., PA 19120.

PROTOQUICK Z8, single board computer with pro
totype area, $69.00 . SOFTWARE SCIENC E, 3750
Roundbottom Road, Cincinnati, OH 45244. (513)
561-2060.

CABLE descramblers (Jerrold) from $40.00. Tocom
VIP test chip. Fully activates unit. Also Zenith test
board. Fully activates Z-Tacs. $50.00. Call (213)
867-0081.

FM 2-way, CB/amateur, sc anners, radar detec
tors, auto alarms, catalog $1.00, RAYS, PO Box
14862, Fort Worth, TX 76117.

CABLE converters, all major brands. Info + or
ders 1 (800) 782-0552. FREEWAY, INC., SMP PO#
5036, Burnsville, MN 55337.

LOST control of your home entertainment cen
ter? Send for a free brochure of innovative, remote
controlled switching products to: INFRACON, Dept.
RE, Box 1205, Richardson, TX 75085-1205. (214)
437-3366.

DESCRAMBLERS, Tocoms - Tocoms - and
more Tocoms Oak RTC-56 $150.00, Jerrold 400
$125.00, Hamlin 6600-3M $125.00, super Tri-Bi
$79.00, SA-3-B $79.00, Same low prices on all lines
of equipment. COD orders OK. S.A.C. Orders only
1-800 622-3799. Info (647) 647-3799.

CALLER 10displays phone number of person call
ing you after first ring. $89.95 PPD, EDE, PO Box
337, Buffalo, NY 14226.

BLACK market , hacki ng , phreaking , weap ons ,
elec tron ic surve ilia nce, communicat io ns, more.
Hardware, software, plans, kits, books. $1.00 cata
log: OMEGATECH , PO Box 8789C, Woodlands,TX
77387.

RADIO tubes, parts. Extensive listings. $1.00 (re
fundable). DIERS, 4276-E6 North 50th Street, Mil
waukee, WI 53216-1313.

WIRELESS CABLE · IFTS • MMOS • AmateurTV
Ullr1I HighGain50db(+) • Tuneable 1.9 10 2.7Ghz.

• 36-ChannelSystem Complete $149.95
• 12-Channel System Complete$114.95
• Call or write(SASE) for "FREE" Catalog

PHILLIPS-TECH ELECTRONICS
P.O.BOl 8533 • Scottsdale, AZ85252
(602) 947-7700 ($3.00Creditalt phone orders)
MasterCard. Vln • COD's. Quantity Pricing

ARTWORK created for use in printed circuit board
production from your engineering schematics. Pro
fessional quality hardcopy,Gerberfile, or Photoplot
ter outputs. Reasonable rates. Send for details to:
JTD ENGINEERING, 10628 Grandview Place, Alta
Loma, CA 91701.

CABLE TV brokers and distributors high voiume of
descramblers Jerrold SB-3 refurbished or as is, con
verters Jerrold models DRX-400, JRX and hand
remote control (no Canada sales for descramblers).
All itec h , ask DANIEL PERREAULT (514)
656-9150.

FREE catalog: Save hundreds on sought after elec
tronic, electro mechanical, and computer related
hardware and components - including hard-to-find
items. Call toll free: 1 (800) 776-3700. AMERICAN
DESIGN COMPONENTS/Dept. 119-011 , 815 Fair
view Avenue, Fairview, NJ 07022.

CABLE DESCR AMBLERS, who lesale pri ces ,
Tocoms, Oaks, Jerrolds, Hamlins, SA, Tri-Bis , ex
amples - Oak RTC'5 6 $150.00, Tocom 5503-A
$250.00, COD orders OK, MOUNT HOOD ELEC
TRONICS (503) 253-0459.

T.V. notch filters, surveillance equipment, brochure
$1.00. O.K. VIDEO, Box 63/6025, Margate, FL
33063. (305) 752-9202.

KITS, MC68701 programmer $135.00, Morse code
keyboard $75.00, ten meter FM conversion $25.00.
SINGLE CHIP SOLUTIONS, Box 680, New
Hartford, CT 06057-0680.

S'URVEILLANCE Countersurveillance electronic
equipment cata log , transmitt ers, rada r jamming,
books, $10.00, EDE, PO Box 337 , Buffal o, NY
14226.

HELP! If you buy cable units, interference filters,
computer equipment, electronic components, inte
grated circuits, capacitors, resistors, power supplys.
Stop! Call our toll-free number 1 (800) 762-9730 for
free catalog.

DESCRAMBLERS

CABLE TV
TB-3 (Tri-Bi) or SA-3

Quantity Prices
10 20

30CH PARABOLICDISHSYSTEM S173.90
30CHRODANTENNA SYSTEM St93.90
30 CHCRYSTAL CONTROLLED SYSTEMS294.95

SUN MICROWAVE INn. INC. SEND$1.00FOR
P.O. BOX#34522 CATALOGON THESE
PHOENIX. A2. B5067 ANDOTH ER FINE
(602) 230-0640 VIDEOPRODUCTS
QUANTITYDISCOUNTS

MEMBER OF THE BETTERBUS/NESSBUREAU

TUBES Sylvania 6LQ6, 6L6GC, 20LF6 etc. Huge
discounts. ARL EN SUPPLY, 7409 West Chester
Pike, Upper Darby, PA 19082. 1 (800) 458-1301.

DESCRAMBLERS - Cab le TV conve rte rs 
lowest prices, best quality, ~uaranteed , CNC CON
CEPTS INC., Box 34503, Minneapolis, MN 55434. 1
(800) 535-1843.

FREE catalogue. Computers. Electronic parts and
kit s . Filt ers, amp lifie rs, power supplies . Radio
Shack Dealer. MCDOWELL ELECTRONICS , Box
1206, Brewton, AL 36427. (205) 867-8805.

WIRELESS CABLE RECEIVERS 1.9TO 2.7 GHz

STUN GUNS - 65KV $35.00 120KV $55.00. Free
cata log . MOEBIUS UNLI MITED, POB 2562 ,
Lilburn, GA 30226.

SERVICERS: Save time & money! The DTS125
automatically tracks service time & charges for your
repair jobs. Call or write for brochure. JOHNSON
ELECTRONIC TECHNOLOGIES, 5 Kane Indus
trial Drive, Hudson, MA 01749. (508) 562·1157.

COMMUNICATIONS SECURITY ASSOCIATION
- Electronic survellance, countersurvellance, com
munications security topics - membership infor
mation - POB 7069 , Gaithersburg, MD 20898 .
(301) 309-3731.

IF you want some of the prices on converters, de
sc ramble rs, remotes, ca ll B&S SALES (313)
365-0908. Example - Jerrold DRX-3-DIC SB built
in, for one - $110.00 delivered. Quantity prices
available.

NEW devices: proximity switch, static snooper, per
sonal defender, laser supplies, bug snooper, PC
interfaces and more. Catalogue $2.00. BAUER, 35
Soucy, Delson, Quebec, JOL1GO.

Communicate with other
R-E readers.

RE·BBS
516-293-2283

(RE-BBS)
516-293-2283

Try the

Leave your comments on
R-E with the SYSOP.

bulletin board
system

Add yourself to ouruser
files to increase your
access.

Parameters: 8N1 (8 data
bits, noparity, 1 stop bit)
or 7E1 (7 data bits, even
parity, 1 stop bit).

We support 300 and 1200
baud operation.

The more you use it the
more useful it becomes.

....-

Ell!alnnias

100

$35.
Each

$43.
Each

50

$39.
Each

$48.
Each

Hours open 10:00 am to 4:00 pm Eastern time
Minimum order 5 uni ts 55.00 ea.
Dealers wanted. We ship COD..

King Wholesale

1-800-729-0036
Fax number 6173400053

"No one beats the King's prices!"
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All Jerrold, Oak, Haml in , Zenith, Scientifi c
At lanta, Magnavox and all spec ial ized cab le
equi pme nt avai labl e for shipment within 24
hours. Fo r fast service MC / VISA or C.O .D.
teleph one orde rs accepted (800) 648-3030
60 Day Gua rant ee (Quanti ty Discounts)
8 A.M . to 5 P.M. C.S.T. CLOSED WEEK
ENDS. Send self -addressed Stamped enve-
lope (60t postage ) for Catalog .

PROJECTION TV. Convert your TV to project 7 foot
picture Easy... Results comparable to $2,500 proj-
ectors Plans and 8" lens $27.95... Professional
systems available... Illustrated catalog free ... MAC
ROCOMA, 15GE Main Street, Washington Cross
ing, PA 18977. Creditcard orders 24 hours. (215)
736-3979.

POWERFUL single-chip FM room transmitter, size
of a postage stamp, transmits to any FM radio up to
one mile away. Complete kit $19.95 postp aid .
HERTZ MICRODEVICES, Box 41771, LA, CA
90041-41771.

General Technics
Quality computer Systems

Post Off ice Box 2676
Lake Ronko nkoma, NY 11779

( 516 ) 981 - 9473:;,~;;;~:.:.:;;:;: ,c:.;:;;.~ !III
and 386 models. They are designed 6,~; ~~~~~~ I
to offer the highest degree of quality {;;..
and reliabilityavailable today. They 're also fun, easy to build,
educational, fully 18 1\1 compat ible, ve ry p owerful, and at
wholesale prices. Allkitsare pre-testedand include a free step
by step assembly manual, software, one year warra nty and our
24 hour suppor t/order phone line. Assembly is available .

Iask for your free catalog I

INVESTIGATORS, experimenters - Quality new
plans. Micro and restricted devices. Free catalog.
Self addressed stamped envelope required KEL
LEY SECURITY INC., Suite 90, 2531 Sawtelle
Blvd., Los Angeles, CA 90064.

METAL project boxes - 50% off! Huge selection.
Plus storage capacitors, amplifier kits, electronic
parts. Free catalog. SCC, Box 551RE, Dublin, OH
43017.

BUILD : Infrared motion detector, ultrasonic dis
tance meter, long-range FM infrared transceiver.
Complete plans. $4.00 each. K. KEMP, 13772 Gold
enwest St., # 549, Westminster, CA 92683.

PCB and schematic CAD software. Easy multilayer
rubberband zoom pan and more. CGA EGA IBM
compatibles. $195.00. NUMBER ONE SYSTEMS,
10565 Bluebird Street, Coon Rapids, MN 55433.

KITS - alarms, games, and test equipment. Send
$1.00 for cataiog. RAKJAB, PO Box 1875, Apopka,
FL 32704.

I

COMPUTER KITS

SURVEILLANCE tran smi tter kits! Four models of
each; telephone, room, combination telephonel
room transmitters tune from 65 to 305 MHz. Catalog
w ith Popular Communications and Popular
Electronics book reviews of " Electro nic Eaves
dropp ing Equip men t Des ig n , " $ 1.00 .
SHEFFIELD ELECTRONICS, 7223 Stony Island
Ave., Chicago, IL 60649-2806.

CB Tricks II book. Power amplifier design and theo
ry, UHF CB tune ups. Send $19.95 MEDICINE MAN
CB, PO Box 37, Clarksville, AR 72830.

PLANS AND KITS

CATALOG: hobby/broadcasting/HAM/CB : Cable
TV, transmitters, amplifiers, surveillance devices,
compute rs, more! PANAXIS , Box 130 -F6, Para
dise, CA 95967.

MINIATURE FM transmitters! Tracking transmitters!
Voice dis!lu isers! Bug detectors! Phone Devices!
More!Available in kits or assembled! Catalog $2.00:
XANDI ELECTRONICS, Box 25647, Dept. 60M,
Tempe, AZ 85285-5647.

JERROLD 450 turn-on boards, plug-in, no modi
fications. $40.00 for kit, $50.00 assembled, quantity
discounts available. Send check or money order to
DIVERSIFIED WHOL ESALE, 7014 E. Golflinks,
Suite 141 , Tucson, AZ. 85730.

CIRCLE 87 ON FREE INFORMATION CARD
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1 10 20
89.00 56.00 48.00

119.00 69.00 65.00
129.00 80.00 75.00
99.00 59.00 45.00
99.00 59.00 58.00
99.00 75.00 68.00

QTY
Jer rol d (Ty pe) SB-3
Je rro ld (Type) Tr i-B i
Scien t if ic At lanta SA-3
Haml in MLD-1200
Oak N-1 2 Vari-Syn c
Jerr old 550 Converte r
Jerrold 400 DRX-3DI C
(With Buil t in SB-3 ) 169.00 109.00 100.00

CABLE TV secrets - the outlaw publicati on the
cable comp anies tried to ban. HBO, Movie Channel,
Showtime, descramblers, converters, etc. Sup
pliers list includ ed . $9.95. CABLE FACTS, Box 711
R, Pataskala , OH 43062 .

FREE catalog - Lowest prices worldwid e, save 40
- 60%. Systems, upgrad es, part s, all major brand s
factory fresh an d warranti ed. SKYVISION, 2009
Collegeway, Fergus Falls, MN 5653 7. 1 (800)
334- 6455 .

IY ORDJiIUNG eMU 1V EQUlPMliNT FROMM.D. IiLEC'TRONlCSlHi PUllCHAS iiR
AGREES roCOMPLY wrm AU STATIi AND FIi~RAL LAWS RECARDING PlUVATli
O WNERSHIP OF CABll TV EQUIPMIiT. IF YOU AIUi UNSUllOF11-IIiSE LAWS
a-IIiCX WIllI YOUR LO:AL OFFICIAl5.

EXCELLERAroar,
CABLE CONVERTERS

WHEN QUALITY COUNTS

875 so. 72nd St.
0mahII. NE 681M

For Information Call

New Dynatrack'P' nne tuning provides unm atch ed picture qu ality
550 Mhz tuner provides 83 channel capacity
Sle ep timer for automatic shut off within 15-90 minutes
2/3 switchable HRC / IRC / Standard Sw itchab le
2 Year warranty, Last chann el recall, Favorite chan nel select , Scan
Double vented high effi ciency transformer for cool performance

Starg ate-2001 $99 .00
Stargate-550XL $119.00 With Volume Control

Don't settle for anything less.

~~itiEE1mNIGsr ~T~ [0 .] C!C C.O.D.

402-554-0417
To order or request a free catalog

1-800-624-1150
~PMbJltc
~ ~
Q 'd
~
P
'$oQ; o...:it
~Qwa~

Your best buys and warranties for
cable converters and descramblers
start with a FREE catalog from MD

New A uto T r i-Bi guaranteed no Ilashing $165.00
SB-3................ $99 .00 ZENm 1 SUPER
TRIMODE $109.00 SAAVl... $199.00
HAMLIN......... $99 .00 TOCOM $319.00
SCIENTIFIC- EAGLE $119.00
ATLANTA...... $119.00 COPY GUARD $59.95
OAK M35B.... $99 .00 STARGA1E 2000 $88.00
ZENITH.......... $175.00

M.D. Electronics will match or beat any
advertised wholesale or retail price .

BUSINESS OPPORTUNITIES
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LASER lighting ente rtainment systems . Create
your own 3-dim ensionallaser light shows with these
professional secrets! Detail ed mechani cal and elec
trical schematics, designs for any budget! $20.00.
MILLENNIUM, 229 McAfee, Thousand Oaks , CA
91360.

DAZER II personal protection device! Plans $8 .00.
Lasers! Transmitters! Dete ctors! More! Kits or as
sembled! Catalog $2 .00. QUANTUM RESEARCH,
16645-113 Avenue , Edmonton, Alberta T5M 2X2.

PEN transmitter: Sen sitive micro FM transmitter,
housed insid e standard size pen. Latest surface
mount technolog y. Co mplete kit and instructi on
$44.95 . MICRONIC-INT., Box 57 26, Sherman
Oaks , CA 91413.

ANTIQUE RADIO CLASSIFIED

Free Sample! ~o~o~~~~
Antique Radio's '-!

Largest Circulation Monthly. ~@
Articl es, Ads & Classifieds.
6-Month Trial: $13. 1-Yr: $24 ($36-1st Class).
A.R.C. , P.O. Box 802-L6, Carlisle, MA 01741

SURVEILLANCE - Audio/vid eo/infra-red/laser
equipment. Industrial or private. 500 item cata log
$7.00. SECURITY SYSTEMS, 3017G Hud son ,
New Orleans , LA 70131.

PRO-2004/2005/2006 Owners! Restore ce llula r
teleph on e, add-on S-m eter, add 6,400 channels,
increase scanning speed, auto tape record , etc !
Manu al includes 10 modifi cations with detailed in
structions and schematics. Onl y $8.95 from the EN
GINEERING WORKSHOP, PO Box 4176, Fullerton ,
CA 92634-4176.

SURVEILLANCE elect ro nics , plan s, kits, as:
sembled. Catalog $4.00. S&S ELECTRONICS, PO
Box 36505-123, San Jose, CA 95158.

TRANSMIT VCR to any set in hous e. Inexpensi ve.
No const ruction. Complete inst ructions. $4 .00.
VENTURA, Box 377 , Beverly, MA 01915.

EEPROM Programmer for the Commodore 64 PC.
$8.00 for plans and autostart software. WILKIN
SON ELECTRONICS, Box 58261 , Renton , WA
98058 .

DESIGN your own custom circuits with our user
friendly electronic engin eering software. IBM and
compatibles, Commodore 64, and 128. Free infor
mation . Write or call today! WEASELGRAPHICS,
PO Box 51697, Riversid e, CA 92517-2697. Phone 1
(800) 356-8113 Visa/M astercard.

BIG screen 48" rear projection TV kit, priced 85%
below commercial sets , easily assembled, factor y
part s, no electronic experien ce necessary, inform a
tion $5. 00. M. HOWE ENTERTAINMENT SYS
TEMS, PO Box 121-R, Swisshome, OR 97480.

BEST BY MAIL
Rates : Box 5, Sarasota, FL 34230

OF INTERESTTO ALL
JOURNALIST REVEALS SECRET to publishing books .
$19.95. Barrett , Box 11341-(RE), Clayto n, MO 63105.
EARN EXTRA CASH. Send $3.00 to: P.O. Box 72087, C.C.,
TX 78472·2087.
THE CREATOR HAS A Name ! Few peop le know it, Yet
wonder why prayers aren't answered! Free information,
Write: NAM E, Box 2442, Abilene , TX 79604.

SATELLITE TV
VIDEOCIPHER II manuals. Volume 1 - Hardware,
Volume 2 - Softwa re - either $34.95. Volume 3 
Projects/Software, Volume 5 - Docum entation or
Volume 6 - Experimentation $44.9 5 each. Volume
4 - Repair $99.95 . Cable Hacker's Bible - $34 .95.
Clone Hacker's Bible - $34.95. Catalog - $3.00.
COD's (602) 782-2316. TELECODE, PO Box 6426
RE, Yuma, AZ 85366 -6426 .

MAKE $50/hr working evenings or weekends in
your own electronics business. Send for free facts.
INDUSTRY, Box 531, Bronx, NY 10461-0208 .

YOUR own radio station! AM , FM, TV, cable. li
censed/unlicen sed . BROADCASTING, Box 130
F8, Paradise, CA 95967.

INVENTORS: We submit ideas to industry. Find out
what we can do for you . 1 (800) 288·IDEA.

LET the governm ent finance your small business.
Grants/loans to $500,000. Free recorded message:
(707) 449-8600. (KS1).

Jerrold, Zenith , Hamlin, Sci. Atlanta, Pioneer
& MORE! OUR PRICES ARE BELOW WHOLESALE!

CABLE-+-~LUS
14417 Chase St. #481-A Panorama City, CA 91402

1-800-822-9955 • Other Info. 1-818-785-4500
NO CAliF. SALES - OEALERS WANTED

MAKE $75,000 to $250,000 year ly or more fixing
IBM color monitors (and most brands). No invest
ment. Start doing it from your home. (A telephone
required.) Inform ation , USA , Canada $1.00 cash.
US funds. other countries $8.00 RANDALL DIS
PLAY, Box 2168-R, Van Nuys, CA 91404 USA.

LOW power radio broadcas ting. Your own business.
Unlicensed - licensed - legal! Complete details!
SOUTHEASTERN TECHNICAL SERVICES, Box
8, Stonewall , OK 74871.

PROJECTION TV... Make $$$ 's assembling proj
ectors. Easy! ... Results comparable to $2,500 proj-
ecto rs Plans, 8" lens & deal ers inform ation
$2 5.50 Professional syste ms availab le ... Illu s-
trated cataio~ free. MACROCOMA, 15GEX Main
Street , Washington Crossing, PA 18977 ... Credit
card orders 24 hrs. (215) 736-2880.
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LEARN to clean/repair fax machines. Huge new
market! Earn $85/hour. No experience necessary.
Free details call 1 (800) 537-0589 or write to:VIEJO
PUBLICATIONS 5329 Fountain Ave., Dept. FX200,
Los Angeles, CA 90029.

EDUCATION & INSTRUCTION
MAGIC! Four illustrated lessons plus inside infor
mation shows you how. We provide almost 50 tricks
including equipment for four professional effects.
You get a binder to keep the materials in, and a one
year membership in the International Performing
Magicians with a plastic membership card that has
your name gold-embossed. You get a one-year sub
scription to our quarterly newsletter "IT's MAGIC!"
Order now! $29.95 for each course +$3.50 postage
and handling. (New York residents add applicable
state and local sales tax). THE MAGIC COURSE,
500-B BiC ounty Boul evard , Farmingdale, NY
11735.

F.C.C . Commercial General Radiotelephone li
cense. Electronics home study. Fast, inexpensive!
"Free" details. COMMAND, D-176, Box 2824, San
Francisco, CA 94126.

TUBES - 2000 TYPES
DISCOUNT PRICES!

Early, hard-to-find, and moderntubes.
Also transformers, capacitors and
partsfortubeequipment. Send$2.00
for 28 page wholesale catalog.

ANTIQUE ELECTRONIC SUPPLY
6221S.Maple St.• Tempe,AZ85238.602/820-5411

ENTER THE WORLD OF PROFESSIONAL VID
EO! Pro's tell techniq ues and secrets of U-matic
VCR 's 32 pg . Illus . Send $12.95 to ANIBAL
NEGRON, 64 Mason Blvd., S.I., NY 10309.

LEARN IBM PC assembl y language. 80 pro
grams. Disk $5.00. Book $18.00. ZIPFAST, Box
12238, Lexington, KY 40581-2238.

CONSUMER advocate. Help sources, any problem.
SASE for description. HELP,Box 132, Indian Rocks,
FL 34635 .

LEARNING electronics tro ub les hooting ? Bas ic
electronics simulations and problems program can
help. PC/MSDOS $32.95 EES-RE1, POB 1391, Lub
bock, TX 79408.

WANTED
INVENTORS! Confused? Need help? Call IMPAC
for free information package . US/Canada: 1 (800)
225-5800.

INVENTIONS/ new products/ideas wanted : call
TLCI for free information 1(800) 468-7200 24 hours/
day - USN Canada.

J ERROLD-OAK-SCIENTIFIC ATLANTA-HAMLIN
ZENITH MANY MO RE CALL TODAY!

-.J Only quality products sold -.J Easy to use
-.JSatisfaction guaranteed ..J Knowledgeable sales staff

-.J Most orders shipped within 24 hours

CALL FOR YOUR FREE CATALOG

• 1-800-228-7404~
MAKE THE CONNECTIO N

WITH

51 14 Balcones Wood Dr.#307 Dept.298
Austin TX. 78759

CABLE TV
DESCRAMBLER LIQUIDATION!

FREE CATALOGI
Hamlin Combos $44, Oak M35B $60 (min. 5), etc.

WEST COAST ELECTRONICS
For Information: 818-709-1758

Catalogs & Orders : 800-628-9656

MODEL
TA-28MK2
TA-50A/ 6
TA-5OC
TA-120MK2
TA-300
SM-302
TA-323A
TA-377A
TA-400
TA-477
TA-8ooMK2
TA-802
TA-820A
TA-l000A
TA-1Soo
TA-22oo
TA-24ooA
TA-25oo
TA-2800
TA-3000
TA-36oo

KIT ASSEMB.

KIT ASSEMB.

s65.00
20.85

26.20

35.00
33.81
3S.OO
46,14
27.24
38.80

145.00
75.00
34.00

225.00
23.00

PRICE
"... $ 22.85
....., 27,50
" ....32.80

,,35.60
..29.2S

~--
-,--.-.,..-.- -r: ~ , : iii

.~ :a. 1IiY.....

METAL CABINETS WITH ALUMINUM PANEL

MODEL
TY-236
TY-25
TY-35
TY-36
TY-38
TY-41MK V
TY-42
TY-43
TY-45
TY-47
SM-222
SM-328
SM-333
SM-666
SM-888
10,000uN

MODEL H" x W" x D' MATCHING
l G-1273 3' 12' r TA-2600. TA-377A, TA-2200 ,
l G-1664 4' 16- S' TA-323A, TA·377A, TA-22oo " "
lG-1924 4' 19' 11\0 TA-602, TA-S20A. TA-1500,TA120MK2. TA-800. TA-l000A ."... ...
l G-1925 5' 19' 11!1o TA-477. TA-800, TA-t500, TA-l 000A, TA-3600 ..
l G-1983 21,' 19" 8' TA-377A.. TA-2800. TA-2200. TA-120MK2 " ".." "" " "..

POWER TRANSFORMERS

SM·66 6 metii'iCabi'net
• Free gift for anypurchase beforeApril

S 69 50
21.76
21.76
23.65

17.20
16.71
42.60
29.00
78.00
42.80
75.00
34.93
85.00

59.72
49.37
60.58
95.81
56.24
96.00
68.60

.........48 90 63.57
.....27.00 38.50

.... ........... 85.00 110.00

" " """ ,, $
""..", 15.65
...." .. 15,65

.."_"" .." ,,.., 16.75

POWER SUPPLIES

0-15V 2ARegulatedDC Power Supply (W/Case)* ....
0-15V5ARegulated DC PowerSupply" "..
0-3OV 3ARegulatedDCPowerSupply "..
0-5OV 3ARegulatedDCPower Supply A ...

TR-l00A
TR-355A
TR-3556
TR-503

SM-43
SM-48
SM-48A
SM-49
SM-loo
FC-l000A

INSTRUMENTS
,3>'.z Multi·FunctionalLed D.P.M. (w/ABS plastic case) ..

4Y.r: Hi-Precision O.P.M _ .
4Y.r: Hi-PrecisionD.P.M. (w/ABSplastic case) .
3lh Multi·Functional l COO.M.P. (wlHoldFunction) .
150MCDigital FrequencyCounter........ ..
1 GHz FrequencyCounter * .

KIT ASSEMB.
"""""'" S34.50 s43,00

" ", 36.00 4S,00
"""" 41.20 52,00
..."" 36.00 44,50

"""""" "..79.00 90.00
179,00

MODEL
001
002
003
004
005
006
007

DESCRIPTION
28Vx 26A1030Vx2 6A
36Vx23 A
40Vx 26A
24Vx 2 6A
26V x23A
18Vx 25A
53Vx 28A

MATCHING PRICE
TA,SOO, TA-S02. TA-S20A, TA-l000A. TA-1500 S27,00
TR·503. TA-323A. TA-4oo, TA-300 " """""" """ "" ".." " " " 22,00
TA·477" . """ .." ..""""""" , """.". 26.00
TA-120MK2 " _ ".., 22,00
TR-3556. . " 16,00
TR-355A. " 15.50
TA-36oo .. , , ,,.,,,,,,,,,,,,43.00

<
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~'.. , I. o 10 "" ,.Oc.- C cc...a"a C O D OrOl'l ') COD 'ee ,s S5 00 Mn,mum ordef ,s$20 00 • We sh,p by UPSglound ,nSode US tm,n S300lilndSh p by US ma,l Business & Showroom hours (PacifICTIme)
t,_ c I ,I', I' I __ I' C. 0 r-: •• "0 co. 'S o-e- 2 es 0'10'(' 9"0101."5 • Alt aSSt:mOlt."O un IS nave a 30 days warranty - Ou ahty or VOlume erscoont 3v3,Iable uponreQuesl · Resd enlS Man thru Fn 9 30 a m to 5 00 p m

'" ' :'..,. ,. Ie" I' ' j • • :, · A t· ~..1 cvea-e sce.ect tc c-o-se.e P, ces are Sl.objeCl 'o cnangew lhOul p1'l()l' not'Ce WearenottesportSlDte lOl'lypogf3hocal errors Sat 10 00 am to 500pm

MARK V ELECTRONICS, INC. - 8019 E. Slauson Ave, Montebello, CA 90640 ~E31il
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GRAl - ANTI GRAVITY GHiERATOR . . . . $10.00
w LC7 - 40WAIT BURNING CUTIING LASER $20.00
~:o< RUB4 - HIPONER PULSED DRILLING LASER .. .. .. $20.00
~~B1tS- 1MILLION VOLTTESLA COIL . .. .. $20.00
a: Iii MCPl- HIVELOCITY COILGUN .. .. . .. $15.00
il.'::!!: LLSl- LASER LIGHTSHOW 3METHODS $20.00
enEHl- ELEcrRONIC HYPNOTISM TECHNIQUES $8.00
Z EMLl - lOWERPOWEREDCOILGUN LAUNCHER $8.00
~ Jl3 - JACOBLADDER3MODELS 510.00
...J SD5 - SEEIN THE DARK $10.00
D- LEVl - LEVITATIONDEVICE . . . . . . $10.00

iii FMV1K- 3MILEFMVOICETRANSMITIER . .$34.50
:5PFS1K- HAND CONTROLLED PLASMA FIRESABER $49.50
< NIG7K - HIFWXNEGATIVE ION GENERATOR $34.50

w;;: PG5K - PLASMA LIGHTNING GLOBE .. $49.50
~:i LHC2K- VISIBLESIMULATED 3COLORLASER $44.50tia: HDD1K- HDMINGfTRACKING BEEPER TRANSMITIER . .$44.50
;;;g LGU6K - 2.5MWHAND-HELDVISIBLELASER GUN $249.50
~ g: B1t3K- 25O,00JVOLTTABLETOP TESLA COIL $249.50
enIOG2K - ION RAY GUN, projectenergywithout wires $129.95
I- TKE1K - TELEKINETICENHANCERIELEcrRICMAN $79.50
:;: VWPM7K - 3MILEAUTO TELEPHONE TRANSMIITER. .$49.50

C ASSEMBLED INOUR LABS
W lIST10 - INFINITY XMTR Listen inviaphonelines ..... $199.50
...J IPG70 - INVISIBLE PAIN FIELD BLASTWAVEGENERATOR$74.5O
CQ ITM10- 1oo,OOJVOLT INTIMIDATOR UPTO 20' $99.50
:E TATJO- AUTOMATIC TELEPHONE RECORDING DEVICE.$24.50
W PSP40- PHASORSONIC BLAST WAVE PISTOL $89.50
enDNE10 - ALL NEW 26- VIVIDCOLOREDNEON STICK $74.50
enLGU20 - .5TO 1MW VISIBLE RED HeNeLASER GUN . .$199.50
~ BLS10 - 100,00 WAIT BLASTERDEFENSEWAND . . . . .$8950

EASY ORDERING PROCEDURE· TOLLFREE 1-800-221-1705
or 24HRSON 1-603-673-4730or FAX ITTO 1-603-672-5406

VISA,MC,CHECK,MOINUSFUNDS. INCWDE10%SHIPPING.ORDERS
$100.00 &UPONLY ADD $10.00. CPJALOO $1 .00ORFREE WITH ORDER

ZENITHS & TOCOMS
SUPER Zenith (Z-TAC) converte rs (flashing).. .
$169 .00 . Zenith " t u rn-o n " module $49 .00.
Tocom 5503(A) & 550 4 conver ters $13 9 .00 .
Tocom (add-o n) descramblers.. . $79 .00 . Tocom
(5503-VIP & 550 7) "turn-on" ch ips ...$4 9.00. CIN
EPLEX VIDEO GROUP. 1 (800) 726-4627.

COMPUTER BOOKS
DISCOUNT computer books! Th ousands of tit les
available . Inclu ding rece nt releases. Please ca ll or
write for our latest free catalog . BOOKWARE, 344
Watertown Road , Th omaston , CT 06787 . 1 (800)
288-56 62 , (203) 283-6973.

THE JOYOF PROGRAMMINGl

~OITllililumID
THE PERSONAL PROGRAMMING NEWSLETTER

~ fea tureshow-to projectsfor beginnersand
experts: fractals, moirepallerns, ecological
simulations, blackholes, sand-piles,
wallpaperfor the mind and much more!

~ Write today for a free somple issue to:
Algorithm - Speciol Order Deportment
P.O. Box 29237, Westmount PostalOutlet
785Wonderland Road South
London" Ontario, CANADA N6K1M6

CABLE BOX REPAIR
JERROLD 40 0 oppor tu nity CATV repair manual.
DRX- 3DI C-105 cable conve rte r. CAD dr awings,
c i rc ui t sch emat ics , m ic rop ro c e s s o r pi n ou t ,
pa rt s list, parts avai lab le $14 .95 + $2.00 P&H.
Rush U S PO mo n ey o rd er, cash or ch e ck to
BONDED CABLE T .V. CO.
PO Box 20340 Dept. RM - Fax (313) 548-0053.
Fernda le , MI 48220-9 99 8 U.S .A . • No CO D.

$7290 $6950

(1-3) ("- up).

#RB-290-147

12- woofer made in the USA by Eminence.
Paper cone and dust cap with treated cloth
surround. 80 oz. magnet. 2-112" vented
voice coil. 8 ohm. 170W RMS, 23SWmax.
40-4.5KHz response.

12" CAST FRAME
WOOFER

i ('r'

$1695

$2750 $2480

(1-9) (l D-up)

$1850 $1690

(1-3) (" -up)

CALL TOLL FREE

1-800-338-0531

TITANIUM COMPOSITE
TWEETER

Revised edition
of David Weems'
best selling book.
Learn to build low
cost speakers
that rival the high
priced models.

#RB-270-047

SPEAKER BUILDING
BOOK

The advantages of
both hard and soft
dome technologies.
8 ohm. Ferro fluid
cooled voice coil.
SPL=90 dB 1W/1M
SOW RMS, 70W
max. 4" round.
Polydax
#DTW100T12S.

#RB-290-096

Medium
duty. 60W
RMS, 80W
max. 14 oz.
magnet.
Response:
2S-2.SKHz.
fs=28Hz.

10" POLY WOOFER

$2880 $24<· #RB-500-021

$5450 $4980

(1-3) (• .up )

SUBWOOFER XOVER

200W RMS crossover designed
specifically for use with dual voice coil sub
woofers. 12 dB per octave roll-off at
1~OHz.

#RB-290-190

Dual voice coil. 40 oz. magnet. 6 ohm
imp. 100W RMS, 140W max. Response:
20-1.2KHz. Resonant frequency: 21Hz.
SPL=93 dB 1W/1M.

15" SUBWOOFER

• 15 day money back guarantee ' $15.00 minimum orde r - We accept
Mastercard, Visa, Discover. and C.O.D. orders . • 24 hour shipping •
Sh ipping charge = UPS chart rate + $1.00($3.00 minimum charge) •

~r~~r~I:~;~ a~il ~~rOfhi~~' e~ti~~~~ 'o~r~~e;sM:~c~~~~~u~t?~~
Foreign customers please send $5.00 U.S. funds for catalog postage .

$27'" $2570 #RB-260-220
(1-3) (-i-up)

$195 $175 95c
(1-9) (10-59) (60-up)

f/FpartsJ:xprpM

#RB-271-020

2" DOME MIDRANGE

SUPER HORN TWEETER

#RB-280-210

Textile dome
midrange made by
Philips. 8 ohm.
SPL~90 dB 1W/1M.
30W RMS, 40W
max Response:
SSO-SKHz.

340 E. First St. , Dayton, Ohio 45402
l ocal: 1·51 3·222·0173
FAX: 513-222·<644

2-1/2" SANYO TWEETER
Paper cone with gold tone
dust cap. 8 oz. magnet.
8 ohm. 1/2" ferro fluid
voice coil. Power
handling: SOW RMS,
70W max. Frequency re
sponse: 3K-20KHz.

Original piezo tweeter
made by Motorola.
SPL=94 dB 2.83V/1M.
Response: 4KHz
27KHz. Handles ap
proximately 50 watts.

#RB-27Q-010
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1-800-543-3568

CONSOUDATED

Cable TV r;J
Descramblers '
If you find a better deal. .
we'll better our deal. •

"Jerrold "Tooorn "Harrlln "Oak
rsctonttnc Atlanta "Zori ltr,

Ask about our extended warranty
program.

COD. Visa. M/C welcome.
Free Call - Free Catalog.

Video Tech 800-562-6884
3702 S. Virginia st.. ste . 160-304
. Reno. NV 89502.

ELE CTR ON IC S

Get two of the most valuable
electronic catalogs ever! These
2 catalogs contain over 16,000
hard to find electronic parts &
equipment, VOL. I - features
112 pages of high quality test
equipment. VOL. II - features
144 pages of electrononic
parts, tools & cross references.
Send $5 check or money
order, or call today & use your
VISA or MasterCard.

............ PRESENTING ............

CABLE TV
DESCRAMBLERS
............... STARRING ...... .........

JERROLD, HAMUN, OAK
AND OTHER FAMOUSMANUFACTURERS

• FINESTWARRANTY PROGRA M AVAILABLE
• LCN./ESTRETAllI WHOLESALE PRICES IN U.S.
• ORDERS SHIPPEDFROM srocx W ITHIN 24 HRS.
• All MAJOR CREDIT CARDS ACCEPTED

FOR FREE CATALOG ONLY 1-aoG-345-8927
FOR ALL INFORMATION 1-818-709-9937

BUY BONDS

INVENTORS

FREE CATALOG!
1-800-648-7938

For all information 1-702-362-9026

JERROLD HAMLIN OAK ETC.

CABLE TV
DESCRAMBLERS
• Compare our low Low Retail Prices!

• Guaranteed Prices & Warranties!
• Orders Shipped Immediately!

REPUBLIC CABLE PRODUCTS INC.
4080 Paradise Rd. #15 Dept. RE-90

Z Las Vegas, NV 89109 ~'

INVENTORS! Can you patent and profit from your
idea? Call AMERICAN INVENTORS CORPORA·
TION for free information. Over a decade of service
1 (800) 338-5656. In Canada call (413) 568·3753.

MASTERCARD AND VISA are now accepted
for payment of your advertising. Simply
complete the form on the first page of the
Market Center and we will bill.

CONSOLIDATED ELECTRONICS. INCORPORATED 705 WATERVliET AVENUE DAYTON. OHIO45420-2599
FAX: 1-(513]-252-4066 / TEL: 1-(513)-252-56621lELEX: 288-229 1COMPUSERVE: 76057. 3347 / EASYLlNK: 62850013

CIRCLE 70 ON FREE INFORMATION CARD

CIRCLE 188 ON FREE INFORMATION CARD
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STOCK # PINS DESCRIPTION 1-24 25-99 100+

1702 24 256 x 4 1us 3.99 3.79 3.41
2708 24 1024 x 8 45ns 6.49 6.17 5.55
2716 24 2048 x 8 450ns (25v) 3.29 3.13 2.82
2716·1 24 2048 x 8 350ns (25v) 3.79 3.60 3.24
TMS2 716 24 2048 x 8 450ns 6.29 5.96 5.38
21C 16 24 2048 x 8 450ns (25v-CMOS) 3.99 3.79 3.41
2732 24 4096 x 8 450ns (25v) 3.79 3.60 3.24
2732A-2 24 4096 x 8 200ns (21v) 3.79 3.60 324
2732A 24 4096 x 8 250ns (21v) 3.69 3.51 3.16
2732A-4 24 4096 x8 450ns (21v) 3.19 3.03 2.13
TMS 2532 24 4096 x 8 450ns (25v) 5.79 5.50 4.95
TMS 2532P 24 4096 x 8 45On5 (25v-O ne Time Programmable) 1.99 1.89 1.70
27C32 24 4096 x 8 450ns (25v-C MOS) 4.19 3.98 3.58
2764·20 28 8192 x 8 200ns (21v) 3.99 3.79 3.41
2764 28 8192 x 8 250ns (21v) 3.79 360 3.24
2764A·2O 28 8192 x 8 200ns (12.5v) 3.99 3.79 341
2764A 28 8192 x 8 250ns (12.5v) 3.29 3.13 2.82
TMS 2564 28 8192 x 8 250ns (25vl 6.19 645 581
27C64 28 8192 x 8 250ns (21v-CMOS) 4 19 3.98 3.58
27128·20 28 16.384 x 200ns (2 1v) 5.79 5.50 4.95
27128 28 16.364 x 8 250ns (21v) 5.09 4.84 4.35
27128A 28 16.384 x 8 250ns (21v) 5.79 5.50 4.95
27C128 28 16.384 x 8 250ns (21v) 5.79 5.50 4.95
27256-20 28 32.728 x 8200ns (12.5v) 5.29 5.03 4.53
27256 28 32.768 x 8 250ns (12.5v) 4.79 4.55 4.09
21C256 28 32.168 x 8 250ns (12.5v) 5.29 5.03 4 53
27512·20 28 65.536 x 8 200ns (12.5v) 7.49 7 12 6.41
27512 28 65.536 x 8 250ns (12.5v) 6.99 6.64 5.98
27C512 28 65.536 x 8 250ns (12.5v-CMOS) 699 6.64 5.98
21C1024 32 131,072 x 8 200ns (12.5v-C MOS) 17.99 17.09 15.38
68764 24 8192 x 8 450ns 13.99 13.29 11.98
68766 24 8192 x 8 450ns 14 99 14.24 12.82- ~UNICORN IIII VISA- I . ;. 'EL E( T RON I ( S

• 100 10 Can oga Ave.. Unit B-8 • C ha tswort h, CA 91311 .
, ., . OUTSIDE CALIFORNIA: (800) 824·3432 (Orders Only)
: . • IN CALIFORNIA: (818) 341-8833

ORDER BY FAX: (818) 998-7975
Minimum Order $15.00

PRICE

$129.99

PRICE

$19.99

PRICE

$9.99

PR ICE

$39.99

UNICORN - YOUR I.C. SOURCEl
EPROMS

• Output: 4 mW (max.)
• Current: 20 mA
• Operating Voltage: 2.2-3.0V
• Wavelength : 665nm
STOCK #

LS3200

• Input: 115/230v
• Size 7" L x 5W' W x 2'h H
• Output: +5 volts @ 3.75 amps
• Output: +12 volts @ 1.5 amps
• Outpu t: - 12 volts @ .4 amps
STOCK # PRICE

PS100:; $19.99

• Outpu t: 5 mW (max.)
• Current: 65-100 mA
• Operating Voltag e: 1.75-2.2V
• Wavelength: 780nm
STOCK #

LS022

• Output: 10 mW (max.)
• Current: 90-150 mA
• Operating Voltage: 2.2-2.5V
• Wavelength: 820nm
STOCK #

S81 053

• Output: 2.5 mW (max.)
• Current: 90-150 mA
• Operating Voltag e: 2.2-2.5V
• Wavelength : 820nm
• Collimation: .18mrad (typ.)
• Size: 11mm diameter
STOCK #

S81052

POWER SUPPLY

LASER DIODE
(VISIBLE·RED)

@ =

LASER DIODE
(VISIBLE-RED)

LASER DIODE
(INFRA-RED)

Q =

COLLIMATOR PEN
(INFRA -RE D)



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.

Welcome to.

SCIENCE PROBE! - the only
magazine devoted entirely to Amateur
Scientists! If you are fascinated by sci
ence in all its many forms . . . if you
can 't stay away from a microscope,
telescope , calipers, or test tube - we
invite you to share the wonders in every
issue of SCIENCE PROBE! You will
join a commun ity of Amateur and Stu
dent Scientists who enthusiastically
seek scientific knowledge or follow sci
entific pursuits for their own sakes and
not merely as a profession.

Articles to appear in early issues of SCIENCE PROBE! are:

LIGHTNING-CAPTURE IT ON FILM
MONITORING ULTRAVIOLET FROM THE SUN

MOBILE-MOUNT EXPERIMENTAL WIND TUNNEL
CHECKING OUT ACID RAIN

AERIAL PHOTOGRAPHY FROM KITES AND BALLOONS
MINIATURE TRACKING TRANSMITTER

KILLER BEE IDENTIFICATION
HOW TO OBTAIN ANIMAL EYESHINE PHOTOGRAPHS

Obtain your personal premier edition of
SCIENCE PROBE! by visiting a quality
Newsstand , Convenience Store, or Su
permarket this Fall or by reservinq your
personal copy through the mail by
complet ing the coupon below.

From the very first issue of SCIENCE
PROBE! you will be involved in a world
of scientific facts, expe riments, and
studies pursued by amateur scientists
who are university students, inventors,
aca demi cians, engineers, or office
workers, sale smen , farmers-whose
quest is to probe into the mysteries of
science and reveal them to all.

Plan to become a SCIENCE PROBE!
reader!

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!

r--------------------------,
SCIENCE PROBE! 7 RA11
500-B Bi-County Boulevard
Farmingda le , NY 11735
Please forward my Premier Edition of SCIENCE PROBE! as soon as it comes
off the pre ss . I am enclosing $3.50-U.S.A. ($3.95-Canada) plus $1.00 for '
sh ipping and handling. Better still, please enroll me as a charter-membe r
sub scriber and send th e next four (4) quarterly issues of Science Probe. I am
enclosing $9.95-U.S.A. (Canada: $14.95 U.S.A. Funds)

D Premier Edition only .D First Four Issues (1 Year)
Offers val id in th e U.S.A. and Cana da only. No foreign orders .
Name _

Address _

City State ZIP

All Orders pa yable in U.S.A. Funds on ly.L ~

ON SALEAT QUALITY NEWSSTANDS, CONVENIENCE STORES AND SUPERMARKETS
STARTINGSEPTEMBER 13, 1990 - $3.50-U.S.A. - $3.95-Canada
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, design changes. Operates Wh~e background with I,' . th button I ed 4 LEOs I' ht d ~
n 120 Vacand Is capable pen with aspeclallylormulaled sliver bearing blackandredscaJe. e spress IQ an a oeep-
f turning on appliances thermoplastic polymer allows you to draw Two types . One Is marked "Modulation" and er pulses. Every 15 seconds one led goes out
rawing up to 10 amps. conductive silver traces . Can be soldered after has a 0 • 100 scale. The other has two and the speed 01 the beeping Increases . M.

I he aoolicatl he d 15 or 20 minutes wrth 350 degree Iron. Each """.. the end 0160 seconds the un~ gives off a long
ecause 0 t e app icatton t y were esigned pen contains enough silver conductor for 100 scal~s, RF and SWR. Otherwise meter beep followed by a lowsquelch, all LEOs shut
lr they automatically turn off after two hours . I ' !d' d ' are Identical. off and the un" stops. Un" reoulres a 9 vo.
'orne have surface blemishes. 4.2" X 2.45" X leet 0 shie lng, traces an connectons. n "-~~.,,
.1" deep . Beige or ivory with brown trim, Traces are as narrow as 1/16" in width. "Modulation" meter CATt MET.21 $3.50 transistor battery (not Included) to operate.

CATlMCT $6.50each CAT,CW·2200 $10 .95 each RF/SWRmeter CATtMET·22 $3.50 CAT,TMR·1 S2.25 each " 10 for $20 .00

actuator 0.57- diameter. Chrome
bezel 0 .68- diameter. Threaded bushing
mounts in .SCT diameter hole . Rated
3 amp @ 250Vac. Soldor loop tominals.
CAn PB·20 $\ .00 oach

MA SIZE $1.50 each
1.2 volts 180 mAh
CATlJNCB·AM

M SIZE $2.00 each
1.25 vcns 500 mAh

CATlJNCB·M
M SIZE $2.20 each
WITH SOLDER TABS

CAn NCB·SM

C SIZE $4.25 each
t .2 volts 1200 mAh

CATlJNCB·C
D SIZE $4.50 each
1.2 volts 1200 mAh

CATlJNCB·D

CIRCLE 107 ON FREE INFORMATION CARD
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Soh'" GBL 35-0H·210s0-10Y

P""'erfullittle <»
gearhead motor.
40 RPM @ 12 Vdc.
0.5 amps (no load) .
32 RPM with load. •
Operates a1lower voltages with reduced
speed and torque. 6.3 pound Inches
torque . Stall: 27 pound inches . 3.1' long
X1.375" diameter. Shalt: O.lsr dia X
0.75" long . CATt MOTG-14

$11.50each'1010r$100.00

=m::mm=m:::t::t::X'H~9t$. ~nJ.:~§I:}}}}f~I

po:=:::3t

REFLECTIVE OPTO SENSORS

Standard U'sl1~d JiW1J
slotted opbCals'WItch l..:.
'With 118-gap between j

sides. 0.75- moontng center • .
CATt OSU-7 2 lor $1.00

. ,

INFORMATION (818) 904·0524•

, ..

100 11. or 200 ft. rolls
01RG 11'U tem1nated
to heavy ooly F connectors.
Includes 75 ohm terminator ~
and F-61 spicer on one end . • •
Newcables manufactured for IBM PC net
worl<s.18M PiN 1501908COM/SCOPE.
CAnRG·l,., 100ft. rollS15.oo
CAnRG·ll·2 200ft. roll $27.50

High qual~y molded ASSG~
instrument anckisures.
Integrated PC board
standoMsand two sets
01vertical mounting slots for
front and rear sub panels . All enclosures are
6" wide X 6 114"deep. Choice 01three his.
Includes non-skid rubb&r feet and hardware .
Available in beige, ivory, black, and bluo.
Pal'MII hl CAn
2114" CATlMB-A $7.5Oeacil 1010<$65.00
250'8' CATtMB-B $7.75eacil 1010<$67.50
3" CATtMB-C sa.OOeacil 1010<$70.00

Please s ect color.

Minimum Order $10.00· All Orders Can Be Charged To Visa, Mastercard
Or Discovercard • 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· Quantities Limited· No C.O.D. •

Prices Subject to change without notice.. ,

=;--"'~F~AX (818) 781-2653
Call Or Write For Our
Free 60 Page Catalog

Outside the U.S.A. send $2.00

ii~i~~:z~po~slta~g~: foracatalog.

ACOC Electronics
_ 12N5 or equiv,
Input: 100·240 Vac
(Wired for 115 Vac)
Output: 12 Vdc
@5a~.

Open frame power supply . • "
T' X 4 314' X 3" high . Regulated.
CAn PS-125 $37 .50 each

ALL PLUG DIRECTLY
INTO 120 VAC

OUTLET
6 Vac @ 600rna. CATtACTX·660 $3,50
8.3Vdc<l!'10ma. CATtOCTX-8310S1 .50 ·
12 Vdc <l!' 500 rna. CATt OCTX·125 $4.50

":::··:~·:··i:::i::i i · :: i~~i~~I~~~l4.I:::·::·i~:·::~~::iiil:



Freedom of Choice

j
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UVP EPROM Eraser...~--...
{'~ .*

• Erases all EPROM's • Erases 1 chip
15 minutes and 8 chips in 21 min

• UV intensity: 6800 UW/CM2

DE4..... .•....•.•.•.•.•.•........$79 ,

\
\

• Stand alone or computer controlled mode via RS232C port
• The JE680 uses the JEDE C standard for logic devices. Accepts input from virtually

all major softwa re packages including: PALASM , PLAN, CPUL, ABEL, and AMAZE

JE680 Universal IeProgrammer .....• •••••..••••.•.••.•.•••••.•.••... .•. $179!
JE680-40P 40-pin MPU Adapt er Modu le (8741, 8742, 8748 , 8749 , 8751) ••.•••$ 14

A.R.T. EPROM Programmer

EPP $199.95

• Programs all current EPROMs in the 2716 to
27512 range plu s the X286 4 EEPROM

• RS232 po rt · Software incl ude d

l1\en\
"tes\ IlAeasut:~C\u\lll1\e__n_\- - - - - - 

d~to\o\~\l
an Jameco Universal IC Programmer

Memory Devices: EPROMS , EEPROMS and PROMS
Logic Devices: PALs, GALs, RALs, EPLDs, EEPLDs and FPLDs

• Max Frequency 80MHz • Minimum detectable
pulse: tons • 120Kn input impedance • Max.
supply voltage: ±25V • TTLthreshold: (Lo).0.8V
±O.1V (Hi) . 2.3v ±0.2V · CMOS threshold: (Lo)
300/0 VCC ±10% (Hi) 700/0VCC ,100/0

MS104 $24.95

GoldStar 20MHz Oscilloscope

Features:
• 6' rectangularCRTdisplay, internal gratitude& scale
• Phase difference measurements between two lorms under two methods: x-y scope

and Dual Trace
• Two different scale probes: x1 and x1 0
• Bandwidth from DC to 20MHz
• Includes: Two40MHz probes, two fuses, powercord, operation manual, schematics

and block and wiring diagram
• High sensitivity: 1mV/div
• Two-Year Warranty

LP540 $16.95

• Compatible with TIL, OTL, RTL, HTL,
HNIL, MOS and CMOS ICs. • , Mil Sync
input impedance • Pulser mode output
current: 10mA • Square wave current
output: 5mA • Audible tone

GS7020 : $499.95

Jameco Logic Probe

:!...6!9
CQ,,-

EPROMs - for your programming needs

Part No . Price Part No . Pr ice Part No. F
TMS2516 4.95 2764-20 4 .95 27256-15
TMS2532 6.95 2764-25 4.7 5 27256-20
TMS2532-35 7.49 2764-45 4.49 27256-25
TMS2532A 7.95 2764A-20 4.25 27C256-15
TMS2564 5.95 2764A-25 3.95 27C256-20
TMS2716 5.95 27C64-15 4.49 27C256-25
1702A 4.89 27C64-25 3.49 275120TP
2708 6.95 271280TP 4 .95 27512-20
2716 3.49 27128-20 6 .9 5 27512-25
2716-1 3.95 27128-25 6.25 27C512-15
27C16 4.25 27128A·15 6.95 27C512-20
2732 4.95 27128A-20 5.95 27 C 512-25
2732A-20 3.95 27128A-25 4 .95 27C010-15
2732A-25 3.75 27C128-15 5.95 27C010-20
2732A-45 3.49 27C128-25 5.75 68764
27C32 3.95 272560TP 4.95 68766-35

Soldering and Desoldering Stations e
60 Watt Analog Display Soldering Station • Electronic ..
temperature control from 200 0 to 878°F • Cartridge heat - 0ing element for a longe r life of the soldering tip

XY1683•......•. •.•••••.....• •...... •••••••.. •....•.•. •.••..•. $ 69. 95

I
30 Watt Electronic Temperature Controlled Deso ldering
Station • Electronic temperature control from 2120 to

XY999
842°F • Self contained high rotary vacuum pump

M4650 only: . Data hold switch' 4.5digit

Metex Digital Multimeters

3.5 digit LCD with automatic polarity
indication > AC/OC voltage measurem ent up to
500 volts • AC/DC current measurement up
to 200mA • Resistance measurement up to
20MO • Continuity checker with audible tone
• Diode and logic tester • Auto/manua l range
and data hold functions • All range
protection and function indications

. .. :--

M3650 & M4650only:
• Also measure frequency and capacitance

General Specs:
• Handheld, high
accuracy ' AC/OC
voltage, AC/OC
current. resistance.
diodes, continuity,
transistor hFE

• Manual ranging wI
overload protect ion

FAX' s : (4 15) 592 -2503
or (4 15) 5 95 -2664 DMM905 $49.95 XY999 $ 2 9 9 .95

• Partial Listing • Over 4000 Electronic and Computer Components in Stock!
CIRCLE 114 ON FREE INFORMATION CA RD

JAMECO
24 Hour Order Hotline

(415) 592-8097

PROTOTYPING PRODUCTS
Jameco Solderless Breadboards

Part Dim. Contact Binding M3610 3.5Oigit Multimeter.....................$59.95
No. L" xW " Points Posts Price M3650 3.5Digit Multimeler wlFrequency&

Capacitance .............................$74.95
JE21 3.25 ,2 .125 400 $4.95 M4650 4.5Digit wtFrequency, Capacitance
JE23 6.5,2 .125 830 $6.95 and OataHold Switch ..................$99.95
JE24 6.5,3 .125 1,360 $12.95
JE25 6.5, 4.25 1,660 $17.95

Handheld Multimeter
JE26 6.875 x 5.75 2,390 $22.95
JE27 7.25x 7.5 3,220 $32.95

96
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24 Hours a Day.
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Please

refert o

Mail Key 2

when

ordering

JAMECO

• Tools

$50.00 Minimum Order

Letusshow you what wehave tooffer;
call orwriteforthe latestJamecocatalog!

• Much , much more!

• Power Protection EqUipment

• Data Books

• Connectors

• Cables

Look to Jameco.....

• Wide selection of integrated
circuits and components

• Quality prototype and test
equipment

• Computer kits and accessories

• Computer Accessories

1355 Shoreway Road
Belmont, CA 94002

• Math Coprocessors

FAX's: (415) 592-2503
or (415) 595-2664

• Memory

24 Hour Order Hotline

(415) 592-8097

; Motherboards

Additional items that Jameco offers:

Data Sheets - 50e each

Fora FREE 90-Pagecatalog send $2.00 to cover
first Class Postage and Handlin g
@ 1991 Jameco Electronics 1/9 1

CA Residents Add
6.25%, 6.75% or 7.25% SalesTax

Shipping- Add 5% plus$1.50 Insurance
(May vary according to weight and shipping method)

Terms: Prices subject to change without notice.
Items subject to availability and prior sale.
Complete list of terms.warra nties is available upon request.
IBM ,s a registered trademark of Internationa l BuSiness Machlnes

Hard
Drives

RE9513 $449.95
Jameco 16-bit VGA Card

• Max resolution:720 x 480
• Bandwidth:30MHz
• TilVSwivel base

Conner (16-bit IDE)
CP3044 40MB3.S· LowProfile $469.95
CP3 184 BOMB3.S·HH $699.95
CP3104 100MB 3.S·HH $799.95

ADP20 Host Adapter $29 .95

Relisys 14" VGA
Color Monitor

Assemble Your own Computer Kit!

Jameco 16MHz 80386SX Desktop Computer Kit
Jild ing yo ur own compute r provides you wit h a better understanding of
mo onents and their func tions
-depth assem bly instruction s includ ed
ave your new computer assembled and running in an evening,
;ing common tools
oftwa re included
.irchase computer kits conf igured by Jameco or des ign your own

ameco 16MHz 80386SX
'esktop Computer Kit

ludes:
0386SX Moth erboard with
MB RA M (expandable to 8MB)
01-key enhanced keyboard
lul ti I/O Card
oshiba 1.44MB , 3 .5" DSHD
oppy disk drive
taby sized deskto p case
:00 Watt power supply
l R DOS (Version 5.0) by
l igital Research and Diagsoft's
~APlus diagnostic software

• Supports VGA, EGA, CGA, MDA and
Hercules modes • Comes with 256KB
video RAM upgradable to 512KB (eight
41464-BO) • Capable of 640 x 4BOwith
256colors, BOO x 600with 16 colors

VG2000........................$149.95

Integrated Circuits Miscellaneous Components
irt No. 1·9 10+ Part No. 1,9 10+ Potentiometers

ILSOO .25 .15 74LS154 1.29 1.19 Values available (insert ohms into space marked "XX' ):

ILS02 .25 .15 74LS155 .49 .39
500n , 1K, 5K, 10K, 20K, 50K, 100K, 1MEG

43PXX 3/4Watt,15Turn......... ......... ........ ......... ......... .99
ILS03 .25 .15 74LS156 .49 .39 63PXX ' /2 Watt, 1 Turn.......... .......... ..... .... ....... ......... .89
ILS04 .25 .15 74LS157 .45 .35 Transistors And Diodes
ILS05 .28 .18 74LS158 .39 .29

PN2222...........12 11N4735 ...........25 12N4401 ........ .15
ILS06 :59 .49 74LS166 .79 .69 PN2907...... .... .12 2N3904 ...........12 1N4148 ......... 07
RS07 .59 .49 74LS169 .99 .89 1N4004 .......... .10 1N751 .............15 2N3055 .........69

~LS08 .28 .18 74LS173 .49 .39 2N2222A ........25 C106B1 ..........49 1N270 ...........25

RS10 .25 .15 74LS175 .39 .29 Switches

4LS11 .29 .19 74LS181 . 1.39 1.29 JMT1 23 SPDT, On-On (Toggle) .............................. 1.25

4LS13 .35 .25 74LS189 3.95 3.85
206-8 SPST, l 6-pin (DIP)............ ........................ 1.09
MPC121 SPDT,On-Qlf-Q1 (Toggle).... .. .. .. .. ... .. .. .... ... .. .. 1.19

4LS14 .49 .39 74LS190 .59 .49 M&102 SPST, Momentary (Push-Button)....................39
4LS20 .28 .18 74LS1 91 .59 .49 D-Sub Connectors and Hoods
4LS21 .29 .19 74LS193 .69 .59 DB25P Male, 25-pin .......65 1 DB25H Hood .............39
'4LS27 .35 .25 74LS194 .69 .59 DB 25S Female, 25-pin.... 75

'4LS30 .28 .18 74LS221 .69 .59 LEOs

'4LS32 .28 .18 74LS240 .59 .49 XC209R T1, (Red) ... ...... .141XC5 56R T13/4, (Red) ......12

'4LS38 .35 .25 74LS241 .59 .49 XC556G T13/4, (Green) .. .16 XC556Y T13/4, (Yellow)...16

'4LS42 .49 .39 74LS323 2.49 2.25 IC Sockets
Low Profile Wire Wrap (Gold) Level 1/2

'4LS47 .85 .75 74LS541 1.09 .99 8LP ........ ........... ..........11 8WW ..............................49
'4LS48 .85 .75 74LS590 5.95 5.75 14LP ................... ...... ..12 14WW ........................... .65
r4LS112 .39 .29 74LS670 .89 .79 16LP ...........................13 16WW............... ......... ... .69

r4LS122 .55 .45 74LS688 2.19 1.95 24LP ...........................19 24WW ........ ................. 1.05
28LP .......................... .22 28WW ...... ... .......... ...... 1.29

74LS123 .49 .39 81LS95 .99 .89 40LP .......................... .28 40WW ....................... .. 1.79
74LS125 .49 .39 81LS97 .99 .89 Soldertail Standard & Header Plug Sockets Also Available

•Customer Service ·Technical Assistance· Credit Department. All Other Inquiries· (415) 592-8097 • 7AM - 4PM P.S.T.
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Unicorn 93

U.S. Cable 72

Viejo Publications 83

WPT Publications 73

Xandi Electronics 29

TECI 73

People's College of Indep. Study . 19

Peripheral Techno logy . . : 85

Radio Shack 30

TAB Books 23

SCO Electronics 72

Star Circuits 20

ADVERTISING SALES OFFICE

Ge rnsback Publications. Inc.
500-B Bi ·County Blvd.
Farmin gdale. NY 11735
1-(516) 293·3000
President: Larry Steckler
Vice President : Cathy Steckler

For A dvertising ONLY
516 -293·3000
Fax 1-516-293·3115
Larry Steckler

publisher
A rl ine Fis hman

advertising director
Denise Haven

advertlsinq assistant
Christina Estrada

advertis ing associate
Ke lly McQuade

credit manager

Subscriber Customer Service
1-800-288-0652
Order Entry for New Subscribers
1-800-999-7139
7:00 AM - 6:00 PM M-F MST

SALES OFFICES

EAST/SOUTHEAST
Stanley Levitan. Eastern Sales Manager
Radio-Electronics
259-23 57th Avenue
Litt le Neck , NY 11362
1-718-428-6037, 1-516-293·3000
Fax 1-718-225-8594

MIDWESTITexas/Arkansas/Okla.
Ra lph Bergen. Midwest Sales Manager
Radio-Electronics
540 Frontage Road-8uite 339
Northfield , IL 60093
1-708-446·1444
Fax 1-708-446-8451

PACIFIC COAST/ Mountain States
Marvin Green. Pacific Sales Manager
Radio-Electronics
5430 Van Nuys Blvd. Suite 316
Van Nuys, CA 91401
t ·818·986-2001
Fax t-8t8-986-2009
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Microprocessors Unltd 85

Mouser 81

Electronics Book Club 76

Optoelectronics 13

'Parts Express 92
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Friendly Videos 86
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Electronic Go ldm ine 98

Deco Industries 29
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D&D Electronics 74

DELPHI 74

Cook's Institute 82

Chemtronics 83

Command Productions 20

Beckman Industrial 9

CEI 93
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All Electronics 95
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INVERTER ~
TRANSFORMER "Iit1
SmalI4 0>:1IJar,;,,,,,,,,
lorusewiltl 555Ie 10 con'ttrt
12VOC 10 '29JIIOf st,,[XV
noesren lutes w~h sdlemalic.

N1703 $2.00 FA
1,000 for $1.500

4KV lRIGGER con. GIANT HORSESHOE
use . itha"l strobe~ XENON STROBE TIJBE
lure If\:I reees a '. l.arQest Ho~""" Tube"" 11M
3~ 4KV triOOer. ", ever seenl Make a behemouth I

N1700 $1.25 FA stratetoIriQ~en everyone onHal-
lOO for $80.00 bYteen, or use ttina 'l'ttlopper ofa

discoslrc:ott! Size: 2" tall x1-118"
wide, class tUbing cia. 5/16",
0?era1eS on :nNOCard C31 be
used with oor 4KV trigJer trans
10""". (slockl N17l11 1o 101).

6762 $7.DO EArn

*FMX-1LONG RANGE (3 MI) ULTRA SENSITIVE
FM VOICE XMTR with fine tune, range control

I plus $34.50

*TELX·1 TELEPHONE FM XMTR (3 MI) auto
matically operates when phone is used . Crystal
clear clarity wit h fine tune and range control.
Non detectable $34.50

MINI GEIGER COUNTER KIT

*ATR·1 AUTOMATIC TELEPHONE RECORDING
DEVICE tapes te lephone conversation all
automatically $19.50

ALL THREE OF ABOVE FOR $69.50

CALL OR SEND VISA, MASTER CHARGE,
MONEY ORDER, ETC.ro AMAZING CONCEPTS,
BOX 716, AMHERST, NH 03031. (603) 673-4730.

* £lllecls All Twes 01 Padialion* uses Sc['(;IIr.t Alpha WirdlN lure •* ~Ies from 'N BaileI)' (nol lnct) _ Q ftl~1.\* Comes With PC Board. Parts, 0 =-LaJtJrJ
lure and ~rucflo [,(; !ill @8~O oQo

* S,,"01 PCBoard. 3"x1.9' =_=- 0~~G

C6430 $59.95
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Never before has so much
professional information on the art
of detecting and eliminating
electronic snooping devices-and
how to defend against experienced
information thieves-been placed
in one VHS video. If you are a
Fortune 500 CEO, an executive in
any hi-tech industry, or a novice
seeking entry into an honorable,
rewarding field of work in
countersurveillance, you must
view this video presentation again
and again.

\flake liP! You may be the vict im of
sto len words-ptecious ideas tha t would
have made you very wealthy ! Yes, profes
sionals , even rank ama teurs , may be lis
tenin g to yo u r m ost p r iva te co n
versat ions.

\flake liP! If you are not the victi m,
then you are surro unded by countless vic
tims wh o need your help if you know how
to discover teleph one taps, locate bugs , or
"sweep" a room clean.

Th ere is a thriving professional service
steeped in high -tech techniques that you
can become a part of! But first , you mu st
know and understand Counrersurveilance
Techn ology. Your very first insight int o
th is highl y reward ing field is made possi
ble by a video VHS presenta t ion that you
cannot view on broadcas t television , sat
ell ite, or cable. It presents an informative
program prepared by professionals in the
field who know their indu stry, its tech
niques, kinks and loopholes. Men who
can tell you more in 45 minutes in a
stra ightforward, exclusive talk than was
ever attempted before.

Foiling Infor m ation T hieves
Di scover th e t ar g et s professi onal

snoope rs seek out! Th e prey are stock
brokers, arbi trage firms, manu facturers ,
high-tech com pan ies, any com pet it ive
industry, or even small businnesses in th e
same community. Th e valuable inform a
t ion they filch may be marketi ng strat
egies, customer lists, produ ct formu las,
manu facturing techni qu es, even adver
tising plans. Information thi eves eaves
drop o n co u r t d eci si on s , bidding
informarion , financial data. Th e list is
unli mited in the m in d of ma n-es
peciall y if he is a th ief!

You know th at th e Ru ssians secretly
inst alled countless microphones in th e
concrete work of the Am erican Embassy
build ing in Moscow. They conve rted

HAVE YOUR
VISA or MC CARD

AVAILABLE

what was to be an embassy and private
residence int o th e most sophisticated re
co rdi ng s tud io th e wo rld had eve r
known. Th e building had to be to rn
down in order to remove all th e bugs.

Stolen I nform ation
Th e open taps from where the inform a

tion pours out may be from FAX 's, com
puter communicat ions, teleph one calls ,
and everyday bu siness m eetings a nd
lunchti me encounte rs. Businessmen need
counselling on how to elim inate thi s in
form ation drain . Basic telephone use cou
pled with the user 's understandin g tha t
someone may be listening or recording
vital data and information greatly redu ces
th e oppor t u nity for ot hers to pu rloin
mean ingful inform ation.

,---------------------------,
: RADIO-ELECTRON ICS VID EO OFFE R RE

500-B Bi-Count y Blvd .
Farmingdale, NY 117,)5

Please rush my co py of the Counrcrsur vcillan ce Techniques
Video VHS Cassette for 549 .95 plus 54 .00 for posrage and
hand ling .

N o . of Casse tte s ordered _
Amount of payme nt S' _

Bill my D VISA D MasrcrCard
Card No. _

1 Expire Date---1---
Signa ture _
Name _
Address _
City State Z IP _

All payment s in U.S.A . funds. Canad ians add S·l. OO per
VHS cassette . No foreign orde rs. Ne w York State residen ts
add applicable sales tax .

------------- --- -----------1

Th e professional discussions seen on
the TV screen in your home reveals how
to de tect and disable wiretaps , midget
radio-frequency transm itte rs, and other
bugs, plus when to use dis information to
confuse the unwanted listener, and th e
technique of voice scrambling telephone
communicat ions. In facr, do you know
how to look for a bug , where to look for a
bug , and what ro do when you find it ?

Bugs of a very small size are easy to

buil d and they can be placed q uickly in a
matter of second s, in any objecr or room.
Today you may have used a telephone
handset th at was bugged . It probably
contained three bugs. O ne was a phony
bug to fool you int o believing you found a
bug and secured the telephone. The sec
ond bug placates 'the invest igator when
he finds th e real thing! And th e third bug
is foun d only by the professional, who
cont inued to search just in case there were
more bugs .

Th e p rofessional is not witho ut hi s
rools. Special equipment has been de
signed so that the professional can sweep
a room so that he can detect voice-act i
vated (VOX) and remote-act ivated bugs .
Some of thi s equipment can be opera ted
by novices, others require a trained coun
rersurveillancc professional.

The professionals viewed on your tele
vision screen reveal inform ation 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
comp uters yield inform at ion too easily.

Thi s advert isement was not written by
a counrersurveillance professional, but by
a beginner whose only experience came
fra'm viewing the video tape in the pri
vacy of his home. After you review th e
video carefully and und erstand ' its con
tents, you have taken the first imp ort ant
step in either acquiring professional help
with your surveillance problems, or you
may very well consider a career as a coun
tersurveillance professiona l.

The Dollars You Save
To obtain the information conta ined in

th e video VHS cassette, you would attend
a professional seminar cost ing $350-75 0
and possib ly pay hundreds of dollars more
if you had to travel to a distant city to
attend . Now, for on ly $4 9 .9 5 (p lus
$4 .00 P&H) you can view Cou ntersu r
ueillance Techniques at home and take
refresher views often . To obta in your
copy, complete th e coupon below or call
toll free.



There'snothingnew~outhaW1geve~
',.youneedmoneplace. __ -_ -i

•

WthCompuServe, itsallatyour fmgertips.

AMEX, andOTC securities.
We can even tradeonline with

, ou;'localdiscount brokers.
And, just for fun . . .We've

also'gotgames - everything from
trivia to TV-stylegame shows with

CIRCLE 180 ON FREE INFORMATION CARD

When you becomeamember of
CompuServe,youjoin avital,
active community of over500,000
friends andneighbors fromall over
theworld.

Small-townfriendly. We
keep in touch with electronic mail
and faxes, and by posting messages
onour bulletinboards.We even meet
in forums to discusseverything
fromscience fictiontosharing
software, and to get invaluable
personal computer software
and hardwaresupport. And that's
one of thebestthings about small
towns:people helpingpeople.

Big-cityopportunities. But
we can also shop coast-to-coast
athundreds of nationally known
stores, and take advantage of a
world-class library. We have

Enter access to the latest
nationaland interna
tional news. And our
specialfinancial files
offer complete statistics

onover 10,000
NYSE,

liveentertainment to interactive
space and fantasy adventures.

We've got airline schedules,
so youcan checkoutthe bargains
and book your own flightsonline.
We evenhavelistingsfromover
35,000 hotels.

It's not hard toget here. To
get to CompuServe, all youneed
isacomputer and amodem. We' ll
sendyoueverything else, includ
ing a$25.00 Usage Credit. In most
places you'll be able to go online
withalocalphone call.

To buyaCompuServeMem
bership Kit, see your nearest
computer dealer. To receiveour
informative brochure or to order
direct, call 800 848-8199.

Compuserve'


