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Plus, innovations only Fluke can bring
you . Like dtny cycle measurements. Or
recording the minimum, maximum and
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There 'seven Fluke 's exclusive Input
Alert™, that warns you ofincorrect input
connections. And aunique Flex-Stand™
and protective holster, so you can use the
80 series almost anywhere.
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multi. Call today at1-800-44-FLUKE,
ext 33.
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If there's a common thread that
runs through the three seemingly
disparate stories highlighted on this
month's cover, it would have to be
the notion of control-whether at
home, at work, or at play. Our Tele­
phone Line Controller (see page 37)
is an obvious example , allowing you
to block out any calls, either incom­
ing or outgoing, that you deem un­
desirable. If your work (or your
hobby) involves electronic design,
the article on data disks that replace
bulky, inconvenient cross-reference
books will show you how to take bet­
tercontrol of your valuable time. Turn
to page 47 to find out how to speed
up the device-selection process.
And, justforfun, our Lead-Vocal Zap­
per (see page 33) gives you some
control over your stereo records, by
letting you replace the lead vocal
with your own voice.
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Audio Speaker

Triple Power Supply
... +5V fixed, plus
two variable 5-15V

8 TTLLogic
----Probe Indicators

OVER $600 WORTH
OF WORLD CLASS
TEST EQUIPMENT
FOR UNDER $300!

Large Breadboarding area
holds 241CS

... 2,500 tie points

AT $299.95,
NO OTHER DESIGN

WORKSTATION
GIVES YOU SO MUCH

FOR SO LITTLE.

Two BNC Connectors
for oscilloscopes

and counters

Function Generator
... sine/square/triangle

...plus TTL

A016

potentiometers, audio experimenta­
tion speaker ...plus a lifetime guar­
antee on all breadboard ing sockets!
You have everything you need right
there in front of you! PB-503-one
super test station for under $300!
Order yours today!! (J)
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'nterplex ~
[ndustries CD

m
70 Fulton Terrace. New Haven, CT 06512. company ::D
Telephone: (203) 624·3103. © Interplex Electronics, 1990. co
All Global Specialties breadboarding products made in USA. CD

ProtoBoard is a registered trademark of Global Specialties. 0

Globa l Specialties.•GLOBAL ®
SPECIALTIES

And a Triple Power Supply with
fixed 5VDC, plus two variable
outputs (+ 5 to 15VDC and - 5 to
15VDC). Throw -in 8 TTL compatible
LED indicators, switches , pulsers,

Call toll-free for details

1-800-572-1028

Here's PB-503, the total design
workstation. It has everything!
Instrumentation, including a func­
tion generator with continuously
variable sine/square/triangle wave
forms-plus TTL pulses . Bread­
boards with 8 logic probe circuits .
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WHAT'S NEWS
A review of the latest happenings in electronics.

IN TEKTRONIX'S PLASMA-ADDRESSING PROCESS, the liquid-crystal material and a
protective dielectric layer are sandwiched between two sheets of glass; the upper sheet
contains the data electrodes patterned from the transparent indium-tin-oxide conductors
and the bottom sheet provides channels that conta in the plasma gas with two electrodes
per channel.
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Ultra-pure silicon crystal
Scientists at the Westinghouse

Science & Technology Center (Pitts­
burgh, PA) have produced a silicon
crysta l that is four t imes purer and
significantly larger than any pre­
vious ly reported silicon material. Im­
purities comprise only a few parts in
100 tr illion, compared to more than 10
parts in 100 tri llion previously re­
ported for one-inch diameter silicon
crystals . The 22-pound cylindrical
structure-cal led a boule-is more
than a ya~d long and has a diameter of
just over 3 inc hes. Its larger size
makes it more practical for use in
microe lectronics circuits and de­
vices. Crystal boules are sliced into
wafers on which microelectronic cir­
cuits and power semiconductor de­
vices are fabricated . The West­
inghouse crysta l, wh ich it s de ­
velopers believe to be the purest
silicon crystal ever made, is expected
to play an important role in the man­
ufacture of infrared detectors for
space, defense, and environmental
applications. The ultrapure silicon
crysta l was grown in Westinghouse's
float -zone crysta l-growth faci lity, the
largest float-zone furnace in the U.S.,

WESTINGHOUSE TECHNICIAN Don
Nebel holds a single-crystal boule of sil­
icon, believed to be the purist and largest
ever produced.

DATA
1

which can be adapted to produce
bou les up to four feet long and five
inches in diameter.

Plasma-addressing approach
for high-resolution LCD's

Tektronix researchers in Beaver­
ton, Oregon, are developing a new
plasma technique using a plasma
switch to address the active matrix of
a liquid-crystal disp lay. Intended as an
alternative to silicon thin -fi lm tran ­
sistors (TFTs), which are successful
in small, fu ll-color displays but are dif­
ficult to manufacture in a large array
to address more than a million ele­
ments, the new technique could sig­
nificantly reduce the number of row
drivers and make the displays easier
to manufacture.

The plasma techn ique uses gas­
filled channels to address a variety of

TEKTRONIX'S PLASMA SWitCH FOR LCOs

twisted-nematic and po lymer-dis­
persed liquid crysta ls . Confined
ionized gas acts as an electrical
switch: It conducts in an ionized state
and becomes nonconductive when
de-ionized . The degree of con­
ductivity is determined by the number
and mobi lity of the carriers in the gas.
Tektronix says that the conductivity
range of the gas (between con­
ducting and nonconducting states)
can be ten orders of magnitude. They
have developed a plasma switch to
take advantage of that property.

The plasma switch is a three-termi­
nal structure that uses a probe elec­
trode on one terminal to alter the
conductivity between the other two .
A single switch can replace a whole
row of silicon-based TFT's.

Results of the initial demonstra-
tions have been promising. R-E



328 0 $31 .95
Counts as 2

I)OS-t
Ik'fl I~!ililit'( l

3563 P $22 .95
Count s as 2

3341 $16 .95

3440P $17.95

When it's new and important in business or personal
computing, The Computer Book ClubsM has the information

you need . .. at savings of up to 50% off publishers' prices!

Select 5 Books for only $4~
when you join 1l'elllIl1JllD 1JmII1lI1!J~ ...

(Values to $139.75) •

33 18P $19.95
Counts as 2

3359P $16 .95

9250 P $19 .953401 P $17 .959262 $39 .95
Coun ts as 23578 P $16.959309 P $28 .95

Count s as 23616 $27.959335 P $19.95
Counts as 2

(j)
m
iJ
-i
m
s:
OJ
m
JJ....
CD
CD
o

3049 $37.95
Counts as 2

3146 P $17 .95

3101P $19.95

© 1990 THE COMPUTER BOOK CLUB
Blue Ridge Summit, PA 17294-0820

2959 $29 .95
Counts as 2

3204P $21 .95

2812P $14.95

Name _

City State Zip

Phone Signat~re
Valid for new members only. Foreign applica nts will receive specia l ordering instruct ions. Canada
must remit in U.S. currency. This order subject to acceptance by The Computer Book CIUb'API C990

Address _

Please accept my membership in The Computer Book Club and send the 5 volumes
listed below, billing me $4.95 . If not satisfied, I may return the books within ten days
without obligation and have my membership cancelled. I agree to purchase at least
3 books at regular Club prices during the next 2 years and may resign any time there­
after. A shipping/handling charge and sales tax will be added to all orders.

Membership Benefits • Big Savings. in addition to this intro­
ductory offer , you keep saving substantially with members' prices of up
to 50% off the publishers' prices. • Bonus Books. Starting immediately,
you will be eligible for our Bonus Book Plan, with savings of up to 80%
off publ ishers' prices. • Club News Bulletins. 15 tim es per year you
will receive the Book Club News, describing all the current selections­
mains, alternates, extras-pius bonus offers and special sales, with
scores of titles to choose from. • Automatic Order . If you want the Main
Selection, do nothing and it will be sent to you automatically. If you prefer
another selection , or no book at all, simply indicate your choice on the
reply form provided. You will have at least 10 days to decide. As a mem­
ber, you agree to purcha se at least 3 books within the next 2 years and
may resign at any time thereafter. • Ironclad No-Risk Guarantee. If not
satisf ied with your books , return them within 10 days without obliga­
tion! • Exceptional Quality. All books are quality publishers' edit ions
especially selected by our Editorial Board. (PubHshers' Prices Shown)

28 70P $16.95

2879 P $22 .95
Counts as 2

3176 P $16 .953278 $34 .95
Coun ts as 2

3131 $26 .95

3006 P $29 .95
Count s as 2

All books are hardcover unless number
is followed by a " P" for paperback.

5



Whats new in the fast-changing video industry.
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• More 8mm converts. The S­
millimeter camcorder format is gain­
ing adherents in the United States at
the expense of the full-size VHS and
VHS-C (for compact) versions . Last
month I reported the addition of an
Smm camcorder to Zenith's line (Ra ­
dio -Electr onics, August 1990).
The latest brands to add Smm are
even more significant. RCA, owned
by France 's Thom son Consu mer
Elect ronics, has added four Smm
camcorders to its line, and-perhaps
even more telling- Hitachi entered
the Smm field wit h three camcorders.
Hitachi's entry is particularly signifi­
cant since it is a member of the origi­
nal Japanese VHS group and the first
to break ranks and market an Smm
product under its own name. In addi­
tion to fielding Smm camcorders un­
der its own brand name, Hitachi is
manufacturing the camcorders for
RCA's line.

The VHS-C camp is replying with
significant art illery. JVC has intro­
duced several VHS-C recorders that
rival Smm in compactness and light
weight with excellent picture quality.
Panasonic, Quasar, and Magnavox
have added tiny, palm-size VHS-C
mod els buil t by M atsush ita. The
VHS-C group says it will mount a
major promotion campaign for the
VHS-C format.

Neither Zenith, Hitachi, nor Thom­
son is abandoning VHS-C. All three
will also have the compact semi-com­
patib le format as well. Zenith intro­
duced several VHS-C models made
by JVC, while Hitachi added a fold-up
VHS-C camcorder for easy storage,
and Thomson said its GE brand will
have a model similar to Panasonic's
Palmcorder. A lthough VHS-C is fight ­
ing back , Smm is definitely gaining
ground in the camcorder wars.

• TVRO's climbing again.
After a major setback when signal
scrambling started , home satellite
dishes are on the upswing, according
to the Satellite Broadcasting & Com­
municat ions Association (SCBA). It
puts th e home-dish pop ulat ion at
3,000,000 and estimates that sales

are now running at 30,000 month ly,
with total new installations expected
to hit 400,000 th is year, up from
240 ,000 when the scrambling-induc­
es slump began.

• CDTV. That stands for "Com­
modore Dynamic TotalVis ion," a new
interactive system combining audio
and video scheduled for introduction
this fall. Developed by Nolan Bush­
nell, who originated the video game
when he headed Atari, CDTV can
play standard compact discs, the
new Compact Discs + Graphics , or
specia l CD -ROM interactive audio­
visual programs . Included in the initial
100 programs, to be sold for $30 to
$100 , wil l be a world atlas, a cook­
book, encyc lopedias , and games for
both adults and children. The system
uses the basic chips of the Com­
modore Amiga comp uter-in fact, it 's
convertible to a computer with the
addit ion of a keyboard .

The basic system , to be priced at
" less than $1,000" initially, is oper­
ated by a wireless remote control,
whic h lets users pan, zoom, and con­
trol a cursor, among other things. It
permits full motion on half the screen,
or 15 frames per second for full­
scree n scenes, but Com mo dore
says it is an "open architecture" sys­
tem that can be converted to a full­
screen, full-motion medium when a
standard is approved by the Interna­
tional Standards Organization.

Philips and American Inte ract ive
Media previous ly announced that
they will market their fu ll-screen
Compact Disc-Interactive (CD -D sys­
tem in 1991. A Philips officia l ex­
pressed disappoint ment that the
CDTV system was introduced before
a standard was set. Consumer con­
fusion could be the result.

• Laserdiscs grow up. More
than a decade after its introduction,
the laserdisc is beg inn ing to ap­
proach mass-market status . Sales of
discs exceeded 3,500,000 last year,
and by midyear at least 16 brands
were offer ing combination CD-laser­
disc players or had announced their

intentions to do so. Players are now,
or will soon be, available under these
brands: Denon , Fisher, Funai , Ken­
wood, Magnavox , Marantz, Mit­
subishi, NEC, Panasonic, Philips,
Pioneer, Quasar, RCA, Sharp, Sony,
and Yamaha.

• Video vignettes. After lag­
ging fo r t hree yea rs , sa les o f
projec t ion-TV receivers in the first
quarter of 1990 were up 25% from
the same period in 19S9, and there
were forecasts that 1990 would be
the first record year for project ion TV
since 19S6.

The picture -tube shortage that
plagued the TV industry for the last
few years seems to have ended, and
an overcapacity of 3,000, 00 0 to
4,000,000 tubes is being forecast for
199 2. Co mpan ies th at have ex­
panded , bui lt , or anno unced new
color-tube plants in the United States
since 19S5 include Hitachi, Mat­
sushita (Panasonic), Philips, Sony,
Thomson (RCA and G E), and
Toshiba.

• Digital VHS audio. JVC, the
leader of Japan's VHS group, has de­
veloped a compatible digital sound­
track for VHS recordings. Although
the system is at least a year from the
market. the company has released
specifications; presumably to encour­
age other VHS manufacturers to go
along. The system uses "depth multi­
plex" recording, which permits video
and audio signals to be recorded on
different layers of the tape 's magnetic
coating .

The recorded digital signal doesn 't
disturb the other soundtracks on the
VHS tape-long itudinal mono and
AFM stereo. The PCM audio signal
uses a 4S-kHz sampling frequency
and 16-bit quantization, according to
JVC. It will be used only on Super
VHS record ings; if the technique
were used on standard VHS it would
overlap the luminance signal and
cause interference, said JVC. The
signal may be split into four channels
for multilingual recording or other pur­
poses . ~E



ASK R-E
Write to Ask-RE, Radio-Electonics, 500-B Bi-County Blvd., Farmingdale, NY 11735

XT TO AT UPGRADE
I recently upgraded my com­

puter from an XT to an AT
clone, and there seems to be
some sort of problem with the
disk drives. Whenever I try to
read a disk from the AT on my
XT, I get one of two kinds of
errors. The most common one
is that lots of read errors show
up, but occasionally I can't
read the disk at all. I can't even
get a directory to show up on
the screen. What's going on?­
F. Scher, Amsterdam, NJ

You haven't given me all the par­
ticulars of your computers , but I can
make a good guess as to the source
of the problem. The chances are that
you got your AT with a 1.2-MB 5Y4
inch drive and your XT has a 360K
drive. The two drives look very much
alike on the outside, but there's a big
difference internally. In order to un­
derstand what's causing your first
problem, let's talk a bit about the
basic difference between the drives.

The original 360K floppies have
two sides with 40 tracks each, and
each track has nine sectors . The 1.2­
MB disks were organ ized a bit dif­
ferently to get the increased amount
of storage. The high-density disks
have 80 tracks on two sides, and
each track is divided into 15 sectors.
Since you've got twice as many
tracks and 60 % more sectors, you
can store more data on the disk. If
you do the arithmetic, you'll see that
the numbers work out correctly.

It makes sense that something had
to be done to the original drives to
allow them to hold so much more
information . And it's what was done
to the drives that's causing both of
your problems .

Disk drives are essentially the
same as tape recorders. They have a
read/write head, and they record in­
formation on magnetic media (the
disk surface), When the number of
tracks was doubled, the distance be­
tween tracks was halved (makes
sense), and doing that increased the
chances of crosstalk between the
tracks .

The problem was solved by reduc­
ing the write current on high-density
drives. Since the signal was much
lower, the unwanted noise from near­
by tracks was reduced. In order to
read the desired tracks, however, the
read gain was also increased . The
system worked well (and still does) ,
but it was necessary to change the
composition of the recording medium
in order to make the system reliable.
There's a real, physical difference be­
tween 360K and 1.2-MB disks, and
each can only be used for its intended
purpose.

If you want to use a 1.2-MB drive to
write to a 360K disk, you have to use
a disk made for 360K operation . Both
the number of tracks and the number
of sectors can be changed in soft­
ware. When you issue the command
FORMAT A/4,you're telling the soft­
ware to make the head put forty
tracks and nine sectors on the disk­
you'll be formatting a 360K floppy
disk .

What's causing your problem is
that while the software can force the
drive to do the correct number of
tracks and sectors, it can't do any­
thing about the write current-that's
an internal adjustment on the drive
and the software can't do a thing
about it.

When you write a 360K disk on a
high-density drive, the information is
going to be correctly organized on
the disk but the recorded level will be
very low. Since the 360K drive has its
read gain set for a higher recorded
level, the drive often has trouble read­
ing the disk and that's the first prob­
lem you're havinq.

The second problem you're hav­
ing-not being able to read the disk at
all-is probably because you're trying
to read a 1.2-MB floppy in the 360K
drive. That can't be done at all.

The solution to your problems is
through hardware, and the cheapest
way to do it is to add a 360K drive to
the AT. Adding a 1.2-MB to your XT
will undoubtedly mean you'd need a
new disk controller as well, and
there's no reason to spend the extra
cash.

COMMON-CATHODE DRIVERS
I'm building a circuit that

uses a 4511 to drive a seven­
segment LED display. Every­
thing is fine but the chip is de­
signed to drive only common­
cathode displays and I have a
box of common-anode dis­
plays. Is there any way I can
use these instead of having to
go out and buy a bunch of com­
mon-cathode displays? I
asked the person in-the store
about this and he said there
was no way it could be done.
You're my last hope.-N. Rofe,
New Brunswick, NJ

Although you're not supposed to
do it, there 's always a way to do that
kind of thing. The person in the store
who told you that it was impossible
has, in kind words, a very limited
imagination .

The 4511 is designed to directly
drive a common-cathode display, but
using it to drive a common-anode dis­
play means that you'll have to add a
transistor as shown in Fig.1. The tran­
sistor is working as a simple inverter,
and just about any small signal PNP
transistor should be able to handle
the amount of current you'll need. Re-

'::' 10K
AN Y PNP T/lANsl s ­
TOR, S E E TEXT

COMMOi/ ;)
Ai/ODE

FIG. 1-THE 4511 IS DESIGNED to directly
drive a common-cathode display but, by
adding a transistor as shown here, you
can use it to drive a common-anode dis­
play.

member the rule: Better to underrate
parts than to overrate them .

You may find the schematic shown
in Fig. 2 to be useful as well. Even
though the 4511 can directly drive a
common-cathode display, it has (as
do all display drivers) a maximum cur­
rent that it can deliver at the outputs .
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That causes a problem when you try
to drive really big displays or even
incandescent bulbs.

Putting a transistor at the output
sw itches the burd en of powering the
display from the chip to the transistor.
If you need more current just add a

intermediate transistor stage to bring
the output of the 4511 up to the level
of the output t ransistor. But, for driv­
ing sta ndard co mmo n-a node dis­
plays that typi cally want a maximum
of about 20 mA per segment, that
circuit should solve the prob lem with­
out any diffi culty.

translation . As shown in Fig. 3, the
amplifier will give you a gain of 10 with
an input impedance of over a
megohm. It doesn 't require any kind
of special layouts and should work
without a problem . If you add a 4049
remember to do something with the
unused inverter inputs.

Although you can easily build the
circuit, and it will do the job, I don't
unde rstand why you don 't build a
small single-transistor amp to do the
same job. I don 't know what the
characteristics of you r input signal
are but I'm sure you could easily de­
sign a simple transistor amp to pro­
vide the gain you need. R-E

FIG. 3-The 4049 CAN HANDLE high
power levels and is perfect for any sort of
voltage translation. The amplifier will give
you a gain of 10 with an input impedance
of over a megohm.

DIGITAL AMPLIFICATION
I've built a circuit to accept

data from a temperature sen­
sor but the input signal is a bit
too low to go through my A-to­
O converter. I don't want to
have to add analog circuitry to
the design so is there any easy
way to amplify the incoming
signal with digital IC's?-A.
Dolan, Belmar, NJ

Once upon a time there was no way
to do that, but your problem can be
solved with the addition of a couple of
CMOS inverters. You may have to
add an IC to the board but , if you 've
got three spare inverters around, you
can use them .

The 4049 is a good choice for this
application since it can handle higher
power levels and is perfect to use if
you've got to do any so rt of voltage
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chunk ier tran sist or. The so lut ion is
really that sim ple.

Of course you have to keep in mind
th at the 4511 is a CMOS part and it
can't be expected to deliver enough
current to trigg er heavy-d uty tran­
sistors. If you ever want to do some­
th ing like that, you 'll have to build an

FIG. 2-EVEN THOUGH THE 4511 can di­
rectly drive a common-cathode display,
you may have to add a transistor to the
output. That allows you to drive really big
displays or even incandescent bulbs.

Cut Your Video
Servicing Til11e

by 54%*

$3,495
Patented

With The Market Proven VA62A Universal Video Analyzer™

You can prove it to yourself, inyour shop, absolutely risk free­
and share in the profits successful video servicing can bring. Call
1·BOO·SENCORE (736-2673} and ask about ourexclusive
VA62A instrument evaluation program. Tech-Tape Video Preview
and FREE full linecolor catalog are also available.

S5NCOR5®
3200 Sencore Drive, Sioux Falls, SD 57107
100% American Made

CIRCLE 180 ON FREE INFORMATION CARD

Areyou finding it tough to service today 's hi-tech VCR and TV
circuits? Successful video servicers have told us that, to them, the
new technology meant lostprofit and troubleshooting grief until
they tried theVA62A's timetested, functional analyzing methods.
'The VA62A cuts servicing time andincreases profits . . ."

' Based onanationwidesurvey of users who reported an average time
savings of 54% comparedto theirprevious testequipment.
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Discover Your Career Potential In The
Fast Growing Field Of High-Tech Electronics!

CI E Gives You The Training You Need to Succeed...
At Your Own Pace...& In Your Own Home!
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Send For Your
Catalog Today!

Practical Training...
At Yc;Jur 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, CI Eoffers
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'sstate-of-the-art equipment.
And all your laboratory equipment is
included in your tuition cost. There is
no extra charge-it'syours to use while
you study at home and on the job after
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 towardsyour degree in

stages. And CI Eis the 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!

Area Code/Phone No. _

I City/State/Zip - --- --------- - - - - -

I Age _

I Checkbox for (;.1. Bill bulletinon educational benefits: 0 Veteran 0 ActiveDuty

I Mail This Coupon Today! ARE-174 ~
~----- -----------------~

r------------------
I tiE World Headquarters .........-== =....
I Cleveland Instituteof Electronics, Inc.
I 1776 East 17th St., Cleveland, Ohio 44114 ARE-174

o YES! Please send me your indf>pendent study catalog (For your convenience,
CI Ewill have arepresentative contact you- there is no obligation.)

Personal Training From A
Renowned Faculty.

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

tance when you need it.

If you're anxious to get 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 of personal accomplishment...
and deliver a level of financial security
you may have only dreamed of before!

As the leading school in home-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 for a 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 of an exciting TV broadcast...
trouble-shoot life-saving medical equip­
menLdesign exotic new aeronautics
systems...CI E's job-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, CI Ecan get you started with core lessons
applicable to allareas ofelectronics. As you
advance, CI Emakes job opportunities available
to you through the bimonthly school paper,
The Electron.



LETTERS
Write to Letters, Radio-Electronics, 500-B Bi-County Blvd., Farmingdale, NY 11735

Mode Definition Summary

MOOE 0 MOOE 1

IN OUT IN OUT

PAo IN OUT IN OUT
PA, IN OUT IN J$!PA2 . IN OUT

~O ~PA3 AN ~/ ujcC ~PA.

~£ a ~ /. ; i.+1'
PAs

~
OUT

PAG ~ .~ OUT
PA7 IN OUT

PBo IN OUT IN OUT
PB, IN OUT IN OUT
PB2 IN OUT

01<
IN OUT

PB3 IN OUT IN OUT
PB. IN OUT IN OUT
PBs IN OUT IN OUT
PB6 IN OUT IN OUT
PB7 IN OUT IN OUT

PCo IN OUT INTRB INTRB

PC, IN OUT IBFB OBFB

PC2 IN OUT STBB ACK
PC3 IN OUT INTRA INTFf.
PC. IN OUT STBA 1/0
PCs IN OUT I8FA 1/0
PC6 IN OUT 110 ACKA
PC7 IN OUT 110 OBFA

DESOLDERING DEVICES
I'm writing in response to Mr. Per­

due's letter that appeared in the May
1990 issue of Radio-Electronics.
(He was responding to a previously
published letter that concerned IC re­
rnoval) I take extreme exception to
his general statement that the use of
desoldering braid is " the only one
approved by government organiza­
tions." I work for a governmen t or­
ganization that regards the use of
desoldering braid as a last resort! As
a matter of fact, the U.S. government
approves several methods of both
soldering and desoldering compo­
nents on printed-circuit boards.

One of the approved methods of
desoldering IC 's is to use a motorized
vacuum device, such as a " Pace Kit."
Ofcourse, that method requires spe ­
cialized training, and the cost of such
a device would be prohibitive to the
average home technician . Next on
the list is the mechanical vacuum de­
vice, commonly known as the " solder
sucker." That item is available at most
electronics parts stores. To use it.
simply cock it and then heat the joint
to be desoldered with a low-wattage
iron. As soon as the solder begins to
flow, place the tip of the so lder-sucker
vacuum over, and in physical con tact
with, the joint, and press the trigger
button. When the so lder sucker has
tripped , remove both the iron and the
vacuum immediately. Check the joint
to make sure that all the solder was
removed . If not , simply repeat the
procedure.

A few words of caution : First, use a
low-wattage (10-25 watts) so ldering
iron at all times , to prevent overheat­
ing the IC and caus ing internal
damage . A temperature-controlled
iron is even better. Next, when work­
ing with l'C's -e-pa rt icula rly CMOS
types-always use a ground strap (a

~ metal wrist strap with a detachable
z ground wire) and connect its wire to
~ ground. That will prevent the dreaded
o static discharge from destroying your
~ IC or other components on the circuit
UJo board . If you don 't have a ground
o strap; discharge you rse lf on a co ld­
~ water pipe or some other type of

12

ground before starting wo rk. Finally,
use a small -diameter po inted or
wedge tip on your soldering iron. That
helps to heat only the area intended
to be heated, and wil l prevent circuit ­
board runs from being lift ed.

As a last resort , Mr. Perdue's deso­
Idering braid method, as described in
his letter, will work. Using either the
so lder-s ucker or the so lder-wick
method wi ll take some prac tice, and
I, too , would recommend that the
novice practice on a junk circuit board
to get a fee l for either method.That ­
lessens the chance of acc identally
destroying a good circuit board or its
components.
STEVEN E. SWENTON
Glen Burnie, MD

1/0 CARD INPUT
I was intrigued by Mark Hanslips

art icle , " Build This Experimenter's 1/
o Card" (Radio-Electronics,
June 199m. I find it amazing that the
8255 PPI, an LSIIC introduced about
a decade and a half ago for 8080

systems, is sti ll being used in new
des igns .

I disagree with the author's state­
ment about Port B when Port A is
init ialized for mode 2 operation : " Port
B is not used at all." Although Port B
cannot be initialized for mode 2 oper­
ation, it is far from useless . Port B,
independent of Port A's mode of op­
eration, can st ill be used in either
mode 0 or 1.

One last thing: The pins of Port C
that are not comma ndeered for use
by Ports A and B (whe n 'operatlnq in
modes 1 and/or 2 for handshaki ng)
are available for use as input or output
lines .
JAMES KOVAR
Lincoln , NE
Fig. 1 goes here

M r. Kovar has a point. The chart
that he provided (Fig. 1) leaves a
blank where Port B would be located
in relation to mode 2. As I have never
needed to use mode 2, the situation
has never come up. Thanks, Mr.
Kovar, for clearing up that anomoly
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10,000 Counts

Auto MinMax11ll

3Yr. Warranty

4 Digits

Probe HolP

Relative Mode

True RMS

0.25l111 Accuracy

llA Range(llnluled)

Protective Holster

41 Segment Analog
Bar Graph

Self·Resettlng Fuse
l4CImA InpuQ

Beckman Industrial
RMS225

1,000 Hour Battery Ufe

An Affilia te of Emerson Electr ic Co.

3-'/2Digits

Fluke
Modeln

Touch Hold~

3,200 Counts

3Yr. Warranty

0.3% Accuracy

lOA Range (Fused)

BecklDan Industriar

Protective Holster

31 Segment Analog
Bar Graph

CIRCLE 98 ON FREE INFORMATION CARD

2,lXXl Hour Battery Life

Its no
fluke.

en
m
~

Instrumentation Products Division m
3883 Ruffm Rood, San Diego, CA 92123-1898 fi5

(619) 495-3200 • FAX (619) 268-0172 • TI.X 249031 m
Outside Caliilrnia1-800-854-2708 Within Calii:>mia 1·800-227-9781 ::IJ

© 1990 Beckman Industri.tl Corporation. SpeciflCalioos subject '" change
without notice. Flu,", is a regsiered trademark r:J. ,\lhn Flu,",Mfg.Co.,Inc.

~ Touch Hold isaregistered trademark ofthe John Fluke
Mfg. Co., Inc. ·1990 Fluke and Philips Catalog

Made in the U.S.A.

Building thebest DMM for themoney isno
accident The new RMS225 was carefully
designed togive you what you wanted ata price
you could afford. Visit your local distributor
today andyou'llagree thechoiceisobvious.

THE MONEY MAKING OPPORTUNITY
OF THE 1990'S

IF you are able to workwith common small hand
tools , and are familiar withbasicelectronics (i.e.able
to use voltmeter, understand DC electronics). . . .
IFyou possess average mechanical ability, and have a
VCR onwhich to practice and learn . . . .then we can
teach YOU VCR maintenance and repair!
FACT: upto90% ofALL VCR malfunctions are due to
simple MECHANICAL or ELECTRO-MECHANICAL
breakdowns!
FACT: over 77million VCRs in use today nationwidel _
Averagp VCR needs service or repair every 12 to 18
months!
Viejo's 400 PAGE TRAINING MANUAL (over 500 pho­
tosand illustrations) and AWARD-WINNING VIDEO
TRAINING TAPE reveals the SECRETS ofVCR mainte­
nance and repair- "real world " information that is
NOT available elsewhere!
Also includes all the info YOU 'll need regarding the
BUSINESS-SIDE of running asuccessful service op-
eration! FREE INFORMATION

CALL TOll-FREE 1-800·537-0589
Orwriie to: Viejo Publications Inc.

3540 WilshireBL. STE. 310
LosAngeles, CA 90010 Dept. RE

CIRCLE 178 ON FREE INFORMATION CARD

TUBE TALK
While browsing through some old

issues of Radio-Electronics I
came across several letters in the
December 1988 issue that dealt with
tubes from Russia being imported
into this country, and it brought to
mind an experience I once had.

At a government auction (where I
purchased a couple of pallets of test
gear), a well-dressed fellow was bid­
ding on items that I considered to be
just so much junk. (After all, they
were all full of tubesJ He was picking
the stuff up by the ton, while hardly
anyone else there showed any inter­
est in it.

When I asked him about his pur­
chases, he told me that he and two
other ex-Air-Force pilots had formed
their own business. He went around
the country to all the government
auctions and routed his purchases to
a port, where they were loaded onto a
ship and sent to Taiwan. One of his
partners headed a group there that
dismantled all the gear, "even salvag­
ing the pan-head screws." The tubes ,
considered "choice" items , were re­
routed to Europe where they com­
manded a very high price . (The third
ex-pilot handled the European endJ

When I saw those letters about
Russian tubes, I couldn't help but
wonder: " Does it seem likely that a
lot of our own tubes are coming back
at us-re-Iabeled?"
RUSSELL RIESBERG
Weimar; CA

ALL ABOUT THX SOUND
In Josef Bernard 's June 1990 arti­

cle, ':All About Surround Sound ," he
gives the mistaken impression that
"THX " is " .. just quality control for
movie sound ... " The THX Sound
System was developed by Tom
Holman for the main sound-mixing
theater at Lucasfilm. It consisted of
particular speakers mounted in a
special construction beh ind the­
screen along with a crossover de­
signed with those elements in mind.
Its sound was amazing. Since the
vast majority of sound systems in cin­
emas were outdated , and few could

The 8255 is truly a great device. It
allows for software-configurable
hardware. In the past, I havedesigned
interfaces using the 8255 for Apple,
Radio Shack, Timex, Decision Mate
V. and 5 -100 computers.
MARK HANSLIP

CIRCLE 108 ON FREE INFORMATION CARD



DAM ARK PRICE:

CHAOS vs, CLASSICAL
PHYSICS

While sitting in my den the other
day, reading James Gleick 's fas­
cinating book cal led Chaos, I took a
break to thumb through the new is­
sue of Radio-Electronics. In the
"Letters" column, I read with as­
tonishment the letter from Jon
Rolph criticizing Don Lancaster's
ideas about the size of the brain's
computer and its relationship to
ot her computers. I'm astonished
because of its parallel to one of the
main themes in Chaos. The painful ,
" feet-of-c lay " conservatism th at
has hampered the emerging supe r
science of chaos for nearly a de­
cade appears from M r. Rolph 's let­
ter to have infected compute r
science as wel l. Chaos's pioneer
physicists and mathematic ians ,
men like Mandelbrot and Feigen­
baum, literally risked the ir careers
by publishing the new and radical
ideas embodied in chaos and fracta l
geometry. Still co nsidered a re­
negade science by many, those
new ideas have ratt led the rusty old
cages of many discip lines . Mr.
Rolph's sugge stion that any radical
departure from the classical under­
standi ng of a sc ience might "set us
all back a few paces" is the very
kind of thinking that has plagued the
advancement of chaos as a scien ­
tific discipl ine. The only way we pro­
gress in our thinking is to make
those conceptual leaps th at go
beyond proven classical knowledge
to provide the theory and hypoth­
es is for th e next gen eration to
prove or disp rove . Condemn ing
Don Lanca s te r and Hardwa re
Hacker for allowing to appear in
print aberration s such as the idea of
computer systems " waking up" or
four-gigabit brains is not an argu­
ment against the fear of new tech­
nology, as Mr. Rolph suggests , but
a demonstrat ion of that very fear.

I am writing this letter on a desk­
top computer that itself has nearly
four gigabits of memory. It is my
personal workstation, and I con sid -

is still valid. however: THX is just a
special case of Dolby Stereo. and
one should not expec t to be able to
rent or purchase videotapes or laser
discs recorded using a " THX pro­
cess. "
JOSEF BERNARD

Banner
Technical
Books, Inc.
1203 Grant Ave.
Rockford. IL 61103

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 giving
complete deta ilsof content. Use
your free information card num­
ber, or write us directly. $99.95,
Postage Included. Satisfaction
guaranteed or money refunded.

handle the dynamics of a Lucasfilm
movie, the THX system was licensed
to theaters . As a former "THX engi­
neer," I was involved in some of the
first installations. The theater had to
meet certain acoustical criteria con­
cerning the overall noise level, rever­
beration time, and more. If a theater
couldn't meet those criteria, it could
not get a THX system . If it could, the
theater was shut down whil e the
screen was removed so that the THX
wall could be built and the speakers
installed. The THX crossover was put
in along with amplifiers that also had
to meet certain standards.

Thus, if a movie patron went to a
THX theater, they would be listening
to the same system that the sound
was mixed on. The·" quality contro l"
consisted of periodic checks of align­
ment. As for the.lette rs "THX," Lre­
member that Tom Holman designed
the crossover or Kover.
ROBERT HUGHES
San Francisco , CA

Since Mr. Hughes was there, and I
merely got my information second­
hand, I will have to bow to his exper­
tise-and thank him for the additional
background on THX. My originalpoint

FOR FASTEST SERVICE
CALL TOLL FREE

1-800-729-9000
[.~I~AJ [iIJ
••••••••••

DAMARK INTER NATIONAL, INC.
7101 Winnetka Ave. N., Minneapolis. MN 55428·1619

Customer Service > 612-531·0082

Please rush me: __ Cord ata Computer(s)
@ $1499.99 each. plus $49.00 slh each.

Item No.B-2213-143578 MN res. add 6% sal es tax .

Name _

Address ---'- _

City.State .Zip _

o Check/MO 0 VISA 0 Master Card 0 Discover
Card No. _

Exp. Date / Ph. # ( 1 _

=- cordata
~

386SX COMPUTER WITH
VGA MONITOR

• 100% IBM compatible.
• 80386SX-16/8 MHz speed, upgradable to

20 MHz.
• One 3-1/2" 1.44 MB fioppy disk drive.
• One 5-1/4" 1.2 MB floppy disk drive.
• 40 MB hard drive/28 millisecond access
time. • 1 MB RAM on motherboard,
expandable to 8 MB.• Expansion slots:
three IBM AT compatible accessory slots;
one IBM PC/XT compatible accessory slot.

• Three 1/2" peripheral bay. • 1 serial port.
• 1 parallel port. • Built-in VGA video support .
• Battery backed real time clock/calendar.
• 80387SX-16 math co-processor socket.
· 101 key detachable IBM style keyboard.
• Zero wait state. • Phoenix BIOS.
• Included MS-DOS 4.0. Does not include

software shown on screen .
• Dim.: 16"Wx18"Dx5"H. • Model # CPC8248.
• One Year Warranty through Cordata.
• Factory New! Factory Perfect!
VGA monitor:
• 14" non-glare color monitor.

• 100% IBM Mfr. Sugg . Retail:
compatible.

• .42 mm dot pitch. $2,968.00
• 256 colors.

• Resolution: $149999640x480. _
• Dim.: 14.72"W

x 12.40"H Item No. B-2213-143578
x 15.64"D. Insured Ship/Hand.: $49.00
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Onthe benchor out
in the field you're left to
your owndevices. That's why
Pomona has developed 12 different DMM lest
Lead Kits. You can reliably attach different
probes or clips to the same leadbecause
Pomona's "PopJack" coupler holds tight, just
like a chinese finger puzzle untilyou "unlock"
it. Silicone insulated wire feels great, won't
be burnedby the bumpofa solderingiron,
and stays flexible in coldtemperatures.

Choice Quality, Choice Selection.
These, and a hostof other featureslike field
repairability, low-cost slide-on tips, extendable
and replaceable probe tips, and a rugged
pouch or caseto fit in pocket or toolbox,
make themthe best choice. Someone's finally
making test leadsthat willlast. See your
nearest Authorized Pomona Distributor or
contact
POMONAELECTRONICS
1500 E. Ninth St.,
P.O. Box 2767
Pomona, CA91769
(714) 623-3463
FAX (714) 629-3317

FREE
1990 CATAIfJG!
Thousands iftest accessories
andsolutions itl 138pages.
can or writejJryour FREE
ropy today!
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ITT Pomona I

DMMTest
Leads That
Will Last.
At Last.

Our New and Highly Effective Advanced-Place­
ment Program for experienced Electronic Tech­
nicians grants credit for previous Schooling and
Professional Experience, and can greatly re­
duce the time required to complete Programand
reach graduation. No residence schooling reo
quired for qualified Electronic Technicians.
Through this Special Program you can pull all of
the loose ends of your electronics background
together and earn your B.S.E.E. Degree. Up· _
grade your status and pay to the Engineering
Level. Advance Rapidly ! Many finish in 12
monthsor less. Students and graduates in all 50
States and throughout the Worid . Established
Over 40 Years! Write for free Descriptive lit­
erature.

--ACE-
COMMU NICATIONS

10701 E. 100th St. Indpl• ., IN 46256
Toll Free 800-445-7717
~ VIsa and Mastercard EB
..... (COD shghtly hiq her) ­

FAX (317) 849-8794

EARN YOUR \,:,V
B.S.E.E. \-s
DEGREE

THROUGH HOME STUDY
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- Cont muous
coverage

(exc ept UHF 1V
600-BOSI

• AM, FM and Wide
band FM tunmg modes

- 10 Scan Bank s , 10 Sear ch Banks
«Selecta ble Pnonty Channel
«Selecta ble Sea rch Increments ,

AR1000 S-9SSKHz.
Total Pnce. FreIght.Prepaid • Pe rmanent memory backup
(Express Shlppmg Opucnel) . 25 Day Satisfacuon Gu ar antee

$499 Full refund If not Satr shed
• No Frequencies cut out
• All norma l accessories included .
• SIze 6 7/B"H x l 3/4 "D x 2 1/2'W

Wt 12 0z.

SHARING FREEWARE
I have thoroughly enjoyed each of

the artic les in Radio-Elec­
tronics; it is one of the few pub­
licat ions that I actually read cover­
to -cover. It is also one of the few
magazines in my field that contains
something I can share with every­
one on at work, at any level of exper­
tise. I'm not saying that I agree with
everything in its pages, but that it
promotes discussion on the art of
electronics.

One thing I'd like to share with
oth er Radio-Electronics read­
ers is that Linear Technology Cor­
poration is supp lying-for free-an
improved freeware PSPICE version
from Microsim. It provides 28 op­
amp models, which model benched
data . I don 't like to keep lots of
inventory in my lab at work or my
home workshop. This excellent sim­
ulator lets me be certain a circuit
does what it shou ld, and if a circuit
doesn 't work G.e.. an amp osc il­
lates) , I can quick ly work out the
bugs. Impedanc e matching, feed­
back , and other work becomes play.
because parts values can be swept
to cover a range . The freeware sim­
ulates a digital storage scope and a
digital signal processor.
ROBERT KESSERLING
Plano, TX R-E

er it to be quite " awake" in many
respe cts. It clearly has a personality
of sorts . It expects my interaction
with it to follow certain behavior pat­
terns and comp lains if I deviate from
them . It has a strong instin ct toward
self-preservation. It stops and asks
me if I'm sure before it allows me to
reformat its dis k memory. Other
computers , those that do rea l­
wo r ld cont ro l application s , are
aware of at least some of their sur­
roundings and are able to interact
w ith them. That all suggests a form
of awareness that has obviously es­
caped Mr. Rolph. While he waits for
his network to wake up and assault
him, Heinlein style . he is sleeping
through a revolution in computers.

I applaud Don Lancaster for his
- imaginative thinking; I have been a

follower since the days of the "TV
Typewriter." I also applaud Radio­
Electronics, for providing a forum
for him and other inno vat ive
thinkers .
PETER A. BARNES
Cincinnati, OH



EQUIPMENT REPORTS
Hewlett-Packard 48SX Scientific Expandable Calculator
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S eptember is back-to -sc hoo l
time for many of tomorrow's
engineers. It's the time that

many students-along wit h those of
us who haven 't been students for
some time-start looking for the per­
fect scient if ic calculator. We may
have found that perfect calculato r, the
HP 48SX from Hewlett Packard (In­
quiries manager, Hewl ett- Packard
Company, 1000 N.E. Circle Blvd .,
Corvallis , OR 97330).

The calculator, introduced earlier
this year, boasts more than 2100
functions. It allows equat ions to be
entered the -same way they would be
wr itten, and an impressive array of
graphics functions lets you plot the
equations . An RS-232 interface is
available as an opt ion, and an infrared
interface is also offered. The stan­
dard buil t -in memory consists of
256K of ROM and 32K of RAM, but
plug- in cards allow you to expand
memory to 512K of ROM and 288K
of RAM.

Using the 48SX
Without quest ion, the 48SX is the

most powerful and advanced hand-

HP's latest scientific

calculator is

at the head

of its class.

CIRCLE 13 ON FREE

INFORMATION CARD

held calculator available. Getting ac­
cess to all of that power is not always
easy because some funct ions don 't
work the way you would intuitive ly
expect. Also, the larger than 800­
page (D manual, while exce llent on
spec ifics and details, does not give a
good overview of what the calculator
has to offer. (We wou ld recommen d
stopping by an HP dealer,who should
have a demo disk or RAM card that
does provide a good overview)

The HP 48SX offers several im­
pressive and important features . Its
Equation Wr iter app lication allows
equations to be entered as you wou ld
write them . Its graphics capabilities
integ rate calculus and graphics func­
t ions to find roots, minima and max­
ima, slopes , area under a curve , etc .
A unique automatic unit management
feature converts unlike units of mea­
surements (148 differen t units in 16
categories such as force and energy)
automatically. An equation -solver
function allows you to find the numer­
ical solution to an equation without
isolating the dependent variable. For
example, if Ohm's law was entered as
'an equation, you could enter the nu-

mer ical values of the known varia­
bles, and the calculator would solve
for the missing one.

The calculator's keyboard contains
49 keys, most of which perform three
or four different funct ions . Each key's
primary function is on the keyface ,
while its secondary func tion s are
shown in orange, blue, and white leg­
ends around the key, and are ac­
cesse d by using the appropriate shift
key . Some secondary functions
(lower-case letters , Greek letters,
and special characters), which are
not shown on the calculator's face,
are also available. The top row of keys
are " soft " keys-they take on the
function shown on the bottom, menu
line of the display.

Most mathemat ical operations are
performed by enteri ng arguments on
to the stack (which is a last-in, first­
out sequence of storage locations)
and then executing commands to ma­
nipulate the stack contents . Although
the disp lay can show the contents of
up to four stack locations, the actual
stack size can be much larger, and is

A SERIAL INTERFACE KIT is availab le as
an opt io n to allow you to link the cal­
culator to a PC or Macintosh so you can
take advantage of the computer's storage,
pri nti ng, and display capablilties.
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What isthe principle disadvantage
ofneon lights?

What are out-of-phase signals?

Heath Video Courses
speed your learning curveI
Learn basic electronics athome atyour own

pace with four, 50-minute video tapes. Know
the variable inductor symbol. Recognize a PN
junction. Understand oscillator fundamentals.
Clearly SEE what most basic electronic books
can only describe.

DC B.ECTROMCS. Covers electron
movement to troubleshooting and repairing a
simple electronic circuit. EV-3101-A.

AC B..ECTROMCS. Follow-up to DC
Electronics. Covers the principles ofAC,
voltage and electrical measurement. Includes
motors, generators and test instrument meter
movements. EV-3102-A.

SEMICOIIIDlJCIORS. Complete the DC/AC
videos and you're ready tolearn how semi­
conductor devices are made, plus the
principles of discrete devices, integrated
circuits &optoelectronic devices. EV-3103-A.

B.ECTROIIIC CIlCUITS. Complete the basic
course with amplifier configurations, biasing,
coupling, audio amplifiers, closed-loop vs.
open-loop operation and more. EV-3104-A.

An activity-filled workbook and explanation
ofhow to solve each problem comes with
each tape so you learn three ways-~,

workbook and hands-on!
Order today!
Call lollfree,
24-hours a day.
1-800-253-0570.

We accept VISA,
MasterCard, American ,. .
Express and Heath Revolving f ,ChRUeaili

Benton Harbor, MI

move the equation onto the stack . it
loses its "textbook appearance" and
takes on a form more common to
computers. That can be disconcert­
ing and confusing until you get used
to it-and the learning CUNe can be a
steep one if you've never had any
similar experience.

You can name an equation that is
stored on the stack. That's helpful
because the name can be used to
identify an equation that might other­
wise be very difficult to recognize
once it's moved to the stack-es­
pecially if the equation contains inte­
grals.

While the 48SXs built-in functions
are impressive. it's important to re­
member that the calculator can be
custom programmed through its
built-in programming language. And
we 've barely mentioned the cal­
culator's built-in functions! The 48SX
can handle all sorts of operations
with arrays and matrices. statistics,
algebra, calculus, logical operat ions,
vectors, complex numbers, and
more. It can also produce eight dif­
ferent types of plots from function
plots to histograms. and from scatter
plots to polar and parametric plots.

o I II
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r If~~ learn at home In spare time .

~Fi~ No previous experi ence needed!

No costly Sch ool. No co m muting to clas s.
The Origin al Home-Study cou rse pre,
pares you for the " FCC Com mercial Radi o­
telephon e License". This valuable license
is your " tic ket" to thousands of exc iting
jobs in Com m u nica tions, Radio-TV,Micro­
wave. Computers, Radar, Avionics and
morel.You don' t need a college degree to
qualify, bu t you do need an FCC Licen se.
No Need to Quit Your Job or Go To School
This proven course is easy, fast and low
cost !GUARANTEED PASS - You get your
FCC License or money refunded . Send for
FREE facts now. MAIL COUPON TODAY!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

THE HP 48SX INTEGRATES GRAPHICS
AND CALCULUS functions to automat­
ically find roots, intersections, minima
and maxima, derivatives, and the like.

SLOPE FOUt~D

/
....----:--- /
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$LDP~:3.3303531!151

ROOT FOUND

LOCAL MINIMUM FOUND
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PLOT THE EQUATION
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limited only by available RAM .
As you might guess, the calculator

uses reverse Polish notation to solve
equations . For example, to find the
sum of 2 +2, you would enter both
addends on the stack. and then per­
form the addition . The keystrokes
would be: "2 < enter> 2 < enter>
+ ." The number 4 would appear at
the top of the stack.

Understanding the stack is the key
to understanding how to use the cal­
culator. Even when you enter an
equation "as you would write it," you
cannot solve it, plot it, or do anything
else with it until you put it on the
stack. Unfortunately, when you do
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DIGITAL VIDEO STABILIZER
ELIMINATES ALL VIDEO COPY
PROTECTIONS

ToOrder: $49.95 ea + $4 for FAST UPS SHIPPING

1-800-445-9285 or 516-694-1240
Visa, MlC, COD M-F: 9-6 (battery not included)

SCO ELECTRONICS INC.
Dept . CBY9 581 W. Merrick Rd. Valley Stream NY 11580

Uncondnional 30 days Money Back Guarantee

Serial interface kit
For those more comfortable work­

ing with a large monitor and standard
QWERTY keyboard , an RS-232 inter­
face allows you to take full control of
the calculator from your PC or Mac in­
tosh. Programs, plots, and data can
be stored on disks-a convenient
way to swap them with other users.
The interface kit gives your PC as
much or greater power Calthough not
the speed) of many comparable math
software packages. But try putting
one of those packages in your pocket
and using it without a computer at­
tached!

Of course, the power of the HP
48SX doesn't come for free. The cal­
culator itself costs $350. The serial
interface carries a list price of
$99.95, as does the HP Solve Equa­
tion Library Application card. RAM
cards cost $79.95 C32K) or $250
C128K).

With the 48SX, Hewlett-Packard
maintains its leadership position in
the scient ific -calculator business .
While we 're inclined to say that the
48SX is the last calculator you'll ever
need, we won 't-HP is probably al­
ready hard at work to make its suc­
cessor even more impressive. R-E

Equation Library
Hewlett-Packard calls the 48SXan

expandable calculator. One way it can
be expanded is with plug-in cards,
such as the HP Solve Equation Li­
brary Applications Card, which con­
tain s more than 300 science and
engineering equat ions . The library's
main menu contains such entries as
ELECTRICITY, FLUIDS, HEAT TRAN SFER, OPTICS.

OSCILLATIONS, and SO LID STATE DEVICES.

Each main entry contains sub-entries
and equations, and in some cases,
pictorial representations.

The equation library also contains a
library of constants . Avogadro 's
number, Planck 's constant, and the
rest mass of an electron are among
the 40 physical constant s in the li­
brary (in both SI and English units),

A periodic table is available, as are
various financial applications . And of
course, things wouldn 't be complete
without a game of some sort.
Minehunt should provide a pleasant
diversion for both the bored and the
frazzled engineer.

Although the equation library is the
only currently available ROM card,
HP does plan to introduce special
cards to customize the HP 48SX for
specialized applications.

WARNING:
SCO
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.

( Deaiers Welcome)

Whil e watchi ng rental
movies, you will notice an­
noying p eriod ic c o lo r
darkenln~, color shift, un­
wanted lines, flashing or
Jagged edg es. This is
caused by the copy protec­
tion Jamming si ~nals em­
bedd ed in the VIdeo tape,
such as Macrovision copy
pro tection. Digital Vid eo
Stabilizer: RXII completely
eliminat es all copy protec­
tions and jamming signals
and brlngs you crystal clear
pictures.

FEATURES:
• Easy to use and a snap

to install
• State-of-the-art in­

tegrated circuit technol -

•~ automati c - no
need for any
troublesome adjust­
ments

• Compatible to all types
of VCRs and TVs

• The best and mostexcit­
ing Video Stabilizer In
the market

• Ught weight (8 ounc es),
and Compact (1x3.5x 5 )

: ~:~:~~~;~~~~ ~iC~~X
battery which will last 1­
2 years.

1-800-445-9285

~ ~
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RE-BBS
516-293-2283

Leave your comments on R-E with
the SYSOP.

Try the

Communicate with other R-E
readers.

We support 300 and 1200 baud
operation.

Parameters: 8N1 (8 data bits, no
parity, 1 stop bit) or 7E1 (7 data
bits, even parity, 1stop bit).

Add yourself to our user files to
increase your access.

1aII1.-

Elealranial
bulletin board

system

(RE-BBS)
516-293-2283

The more you use it the more
useful it becomes.

CHEMICAL
SOLUTIONS

r----------,

FREE CHEMTRONICS CATALOG!
Comprehensive new source for over
200 products used in electronic manu­
facturing 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 .
Complete with technical specifications
and appl ication guide.

• 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

We Beat Anyone's Price!
30 Days Money Back Quaranty

Free Catalog
Visa, MIC, COD or send money order to:

US Cable TV Inc. Dept. KCT9
4100 N.Powerline Rd., Suite F-4

Pompano Beach, Fl 33073

1 Unit 10+
Je rr old S.B. $74 $55
Jerrold SB w/Trimode $90 $70
Oak N-12 (wNS) $89 $65
Scientific Atlanta $109 $75
Pioneer $109 $75
Panasonic converter $98 $79
73 channel converter $79 $59
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&:l Please have make and model number of themequipment used in your area ready.

o No Florida Saleslz< It's not the intent of US Cable TV Inc. to
a: defraud any pay TV operator and we will not
18 assist any company or individual in doing so.
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Discover for yourselfhow easy NRl makes it to suc­
ceed in computer service. Send today for NRl's big,
IOo-page, full-color catalogdescribing every
aspect of NRl'sone-of-a-kind computer training,
as wellas training in robotics, 1V / video/audio
servicing, electronic musictechnology, security '~\!l:
electronics,and other growing high-tech I.
career fields.

Ifthe coupon is missing, write to: NRI
School of Electronics, McGraw-Hill Continuing I
Education Center,4401ConnecticutAvenue, NW, Washington, DC20008.
AT& IBM are registered trademarksof InternationalBusiness Machines Corp.

computer while giving you lightning-quick data access.
By getting inside this powerful computer, you

get the confidence-building, real-world experience
you need to work with, troubleshoot, and service
today's most widely used computer systems.

4. Make sure you'vealways got
someone to turn to forhelp

Throughout your NRI
training, you've got the
full support of your
personal NRI instructor
and the entire NRI
technicalstaff. Always
ready to answer your
questions and help you if
you should hita snag,
your instructors will
make you feel as if
you're in a classroomof

one, giving you as much time and personal attention as you need.

5. Step into a bright new future in
computer service-start by sendingfor
your FREE catalog today!

21
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l ~T':" Forcareer coursesI ..~. Electronics I'~n IiI approved under GI Bill I
M G H'II C . . Ed . C 0 check for details, I

I c raw- I ontinuing ucation enter
4401 Connecticut Avenue, NW, Washington, DC 20008

II 0 CHECK ONECATALOG ONLY 0 Security Electronics II
o Computers and Microprocessors 0 Electronic Music Technology

I 0 Robotics 0 Digital ElectronicsServicing I
o TV/Video/Audio Servicing 0 Computer Programming (J)I 0 Telecommunications 0 BasicElectronics I ~

I Name I ~
OJI Address I ~

I City State__Zip I
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If you reallywant to get ahead
in computer service,you have
to get insidea state-of-the-art
computer system. That's
why NRI includesthe
powerful new WestCoast
1010 ES computer as the
centerpiece of your
hands-on training.

As you build this
fully IBMAT-corn­
patible micro from
the keyboard up,
performing key tests
and demonstrations at each stage ofassembly, you actuallysee for
yourselfhow every section ofyour computer works.

Youassemble and test your computer's IOI-key "intelligent"
keyboard, installthe power supply and 1.2meg 5 1~ " floppydiskdrive,
then interface the high-resolution monitor. But that's not all.

You go on to installa powerful20 megabyte hard disk
drive-today's most-wanted computer peripheral-sinduded in your
trainingto dramaticallyincrease the data storage capacity ofyour

2.Go beyond
"book learning"
to get true hands­
on experience
NRI knows you learn better by
doing. So NRI training works
overtime to give you that
invaluable practicalexperience.
Youfirst read about the subject,

studying diagrams, schematics,and photos that make the subject even
clearer. Then you do. You build, examine, remove, test, repair, replace.
Youdiscover for yourself the feel of the real thing, the confidence gained
only with experience.

3.Get inside
a powerful com­
puter system

Jobs forcomputer service technicians
willalmost double in the next 10years,
according to the latest Department of
Labor projections. For you, that means
unlimited opportunities for advance­
ment, a new career, or even a com-
puter service business of your own. 1990 2000

But to succeed in computer service today, you need training­
complete, practicaltraining that gives you the confidence to serviceany
brand of computer. You needNRI training.

Only NRI-the leader in career-building, at-home electronics training
for more than 75years-gives you practicalknowledge,hands-on skill,
and real-world experience with a powerfulAT-compatible computer you
keep. Only NRI starts you with the basics, then buildsyour knowledge
step by step until you have everything you need fora faststart as a

high-paid computer service technician.

5 sure ste~ to a fast start
as a hi~h·paid

computer semce technician
1 Ch tra" " I I I• oose Inlng COM PUTER
that'sright for today's ERVICE

good jobs B
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Use the Free Information Card for more details on these products.
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FIBER-OPTIC DE ­
SIGNER'S KITS. Pro­
viding a learn-by-doing ap­
proach to the des ign and
use of fiber optics in data
communications, Sintec's
Fiber-Op tic Kits are avail­
able in both simplex and
duplex versions, for single
or bi-directional links . No
previous training or experi­
ence is needed to com­
plete these hands -on
courses . Each contains all
the components required
to construct a 10-meter
data link, which can be ex­
tended to 60 meters wi th
optional extension pack­
ages : The link operates off
a sing le + 5-volt pow er
supply and interfaces to all
TIL/ CMOS logic devices.
Each kit contains fiber-op­
tic emitterrs) , detectoris).
printed wiring boardrs), all
necessary electronic com ­
ponents, and 10 meters of

D I G I T A LI ANALOG
M ULTIMETER. Spo rt ing
both 3Y4-d igit and linear
bar-gra ph readouts for
measu rement d isp lay to
4,000 counts , B&K-Preci­
sian 's model 2919 hand­
held digital/analog mult i­
meter is des igned for situa­
tions where the accuracy
of a digital readout and the
responsiveness of an ana-
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either simplex or duplex ca­
ble. The fiber-optic connec­
tio ns for interfacing to the
emitter, the detector, and
two bulkheads are also in­
cluded, along with a fiber­
opt ic splice. The connec­
tions are made from a dry,
non-polished interfa ce that
is easy to handle and re­
quires no specia l tools. The
parts are packaged in an
impact-resis ta nt pl ast ic

log disp lay are needed .The
41-s egment bar graph ,
which is updated 20 times
per seco nd t o f oll ow
changing values, simplifies
peaking or level adjust ­
ments. " Data hold" imme­
diately f reezes t he dis­
played digital reading, and
"peak hold" holds the high­
est digital value obtained
during a measuremen t ,
while "min/max" memory
sto res the lowest and high­
est reading observed.

The mode l 2912 also of­
fers se lectable auto- or
manual ranging; measure­
ment of voltage , current ,
and resistance ; diode
check; and an audible con­
t inuity c heck . Additi o nal
functions include capac i­
tance measurement up to
40 mF and frequency to
400 kHz . Th e mete r is

box , w hich also contains
asse mbly and fibe r-termi ­
nation inst ruction s.

Prices for the fib er-op ­
ti cs des igner's kits range
from $59.95 to $89.95, de­
pending on the version and
the length.-Sintec
Company, 28 8th Street,
P.O. Box 410, Frenchtown ,
NJ 08825 ; Te l. 201 ­
996-4095 ; Fax 201-996­
3891.

rated at 0.3 % accuracy on
DC vo lts , and spans 40
rang es, inc luding the fre­
quency counter and capac­
itance functions . It is well­
protected against reverse
polarity and overloads, and
featu res high -energy fus­
ing to protect the f.LA/mA
current ranges.

The 29 12 handheld ana­
log /d igita l mu lti me t e r
cost s $149 .00 .-B&K­
P r e c i s io n, D iv is ion of
Maxtec International Cor­
poration , 6470 West Cor­
tland Street, Chi cago, IL
60635; Tel. 312-89-9087.

COA XIAL ADAPTER
KIT. Pom o na's M odel
5698 Universal Adapter Kit
allows lab workers, field ­
servi ce/ installation techni­
c ians, and designers to
quickly " mix and match" al-

most any co mbinat ion of
co ax ial en d term inat ion
sty les, inc lud ing banana
plugs . Th e sp ec ially as ­
semb led kit allows users to
make th eir ow n ada pte r
co mb ina t io ns, s uc h as
SMA to BNC, or BNC to
double banana plugs for
connecting coax to instru­
ments. The kit includes two
male and two fem ale of
each the followinq: BNC:
TNC , SMA, a nd " N "
adapters. Four intermedi­
ate coup ling nuts, one dou­
ble banana plug, and one
double banana jack/bind­
ing post round out the as­
sortment.

Each of the do uble-ba­
nana jack/ plug adapters
are fitted with an integral
co up ler t o accep t any
thre aded coa x ia l co n­
ne c t or. Ind ivid ual con­
nectors can be jo ined wit h
a coupling nut to any other

CIRClE 17 ON FREE
INFORMATION CARD

to make the required coax­
ial assembly.The high-qual­
ity adapters, which come
equipped with gold-plated
center pin s and s ilve r­
plated bodies, are pack­
aged in a convenient reusa­
ble plastic case.

The mode l 5698 Univer­
sa l Adapter Ki t costs
$99.00.-ITT Pomona
Electronics, 1500 East
N inth Street , P.O . Box
2767 , Pomona, CA 91769;
Tel. 714 -6 23 -34 63 , Fax
714-629- 3317.
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BATTERY TESTER. A
quick, inexpensive means
to determine the condition
of a wi de variety of bat­
teries is provid ed by the
BT-20A Battery Tester
from A. W Sperry . Th e
compact, handheld instru­
ment can be used to test all
popular batte rie s f rom
1.25- to 22.5-volts DC-in­
cludi ng hearing-aid bat­
teries; ''AAA,'' 'M ," " C ,"

and " D" cells; 6-volt lan­
tern s ; 3-volt lit hium bat­
te ries; and 5 .6- to 6-volt
pho to ce lls . Th e rugged
tes ter is reliable and easy
to use , and comes with a
one-year warranty.

The mode l BT-20A bat­
tery tester cos ts $ 15.95.­
A.W. Sperry Inst r u­
ments lnc. , 245 Marcus
Boulevard, Hauppauge, NX
11788; Tel. 51 6-231-7050 .

HANDHELD L O G I C
ANALYZER. Intended
as an affo rdable alternative
to multiple logic probes,
Global Specialties' model
LM-8 TTL logic ana lyzer
has trigger word recogni ­
tion that allows to it be
used in place of more com­
plex logic analyzers for
trou b leshooting 8-, 16-,
and 32-bit microprocessor
ci rcuit s . The LM-8 has
eight input channe ls, an ex­
ternal clock input, and an
osci lloscope trigger o ut-

put. The number of chan­
nels can be expanded to as
many as 32 by linking four
pods together and trigger­
ing from a 32-bit tri gger
word . The captured data
can be displayed by t he
built-in LED's or on an os­
cilloscope . Each channel's
trigger can be set to 0, 1, or
" don't care." The logic sta­
tus of each channel is con­
tinuously displayed on the
LED's. Pulse stretching al­
low s hig h-f requency o r
short-duration pulses to be
viewed . Th e ma xi mum

CIRClE 19 ON FREE
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clock frequency is 25 MHz,
with pulses as narrow as
10-ns wide being captured
and displayed.

The LM-8 provides two
ope rating modes: RUN and
TRIGGERED. In the RUN mode ,
the data is continuously up­
dated every time the trig­
ger word is recognized. In
the TRIGGER mode, the data
is captured and .displayed
until the tr igger word is rec­
ognized , at which time the
analyzer is halted and the
last data held.

The LM-8 handheld logic
analyzer, complete with
grabber leads for each data
channel. costs $249.95.- .
Global Specialties, 70
Fulton Terrace, New Haven,
CT 06512; Tel. 1-800­
572-1028.

MULTIMETER LEADS.
Sili con -rubber mult imeter
leads from Test Probes ,
Inc. remain soft and flexible
even under co nditions of

Toll Free Order Line:1-800-327-5912 FL(305l77 1-2050 ' FAX(305)771-2052 •
;;821 NE 14t h Avcn ue > Ft. Lauder da le. FL 33334 ~

Visa. ~1 (, . COD , Cll~h . ~l.() .nC'Ct·ptL'd . Pe rsonal Check a llow 3 wee ks. 5' ; Shippi ng. Ha nd ling. rMnxim um $10 1u.s. & Ca nada . 1 5 ' ~ outsid e cont inenta l U.S.A. ~
In 1-'1.add 6' t !"alcs tax . Fu ll-line Product a nd ACCl'SSOT)' Ca ta log avai lable on req uest.

Se nsi t ivity : <1 to <10m\' typi cal . T ime B:.lse: .±.l .pp rn.: .±..5 ppm. add Si S ·
LED Models : .±. .2ppm ad d $80. - LCn ~l odels . Xicnds & AC charJ:t.'rI
adapter included. Ca rry Case. Ante nnas a nd~ht.....
extra. One yea r por ts & lnbor wa r ra nty 0 a ll prod ucts .
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HANDl·COUNTERS ! ...Only from OEI !
Choose the model tha t fits your needs ...
and your bud get! CAL L N OW!

----=1 OPTOELECTRONICS
The on ly n ame in HANDI-COUNTERS

Check These Incredible Features
On The All New UT C3000
· ·1OHz to 2.4GHz R ange .

. Simply ama zing !
• 10 Digit LCD Displ a y .

1Hz resolution to over 150 MHz direct .
Readabl e in bri ght su nlight.

• RF Signa l Strength Bargraph.
16 Segm ent. Zero. & Full Sca le adjus tme nt.

SEE the in pu t sign al!
• Super Sensitivit y . <LrrrV lO-200MHz,

<5mV to 2G Hz for efficien t antenna pickup.
• 6 F u nct io ns . Fr equ ency. Perio d, Ra tio

Tim e Interva l. Averag e, & Pr eseal e.
• Hol d Button .

"Locks in " your exact Measurement FAST!
• Extru d e d Alu mi n u m E nclosu r e .

Design ed to fit every ha nd .
• P ri ced Right! On ly $375 .

Inclu des Nicads, AC Charger/Adapter.
Or Selec t Our Most Popul ar
HANDl·COUNTER, the model 22 10A
th at set the standa rd in handh eld

frequ en cy coun ter tec hnology!
Va lu e P ri ced a t o n ly $239 .

Professionals an d Hobbyist s all over
th e world have chos en OE I for 16

yea rs ! Shouldn't YOU?

1:-OIHz­
1.3GH z

$179.

8Digit
LED

$239.

10 Digit 8 Digit
LCD LED

16 Segme nt
Adjustable
Bar-graph

lO~lH z- 10H z-
2.4G Hz ~A(;l l l

$325.$375 .P ri ce

10 Digit
Di splay LCD

wlFunct ion
Annun cia tors

Ra nge 10Hz-
2.4GHz

Mod el UTC3000 2600H 2210:\ 1300HlA

Freq, Period
F u nction Ratio.In terval . Frequency Frequ ency Freque ncy

Avg, Prescnle

R F Sign al 16 Segme nt
Strength Adju stabl e
In d ica t or Ba rgra ph

CIRCLE 184 ON FREE INFORMATION CARD
23



CIRClE 22 ON FREE
INFORMATION CARD

ual range select. data-hold
functio n, audible continuity
test . and low power con­
sumption . The 632 mea­
sures AC current to 1000
amps in two ranges , AC
volts to 630 volts in two
ranges. AC/DC volts up to
630 volts , and ohms to 3.2
Kohms in two ranges. The
Soar 641 and Soar 642
each provide 4000 counts
and feature an analog bar­
graph indicato r. data hold,
peak hold, max hold, aver­
aging functio ns. and diode­
audible cont inuity test ca­
pabilit ies.

The meters measure AC
to 1000 amps in three
ranges, AC/DC vo lts to
630 volts in three ranges,
ohms to 4 Kohm in two
ranges, frequency from 20
Hz to 999 .9 Hz with 0.1 Hz
resolut ion, and tempera­
ture f r om - 5 0 ° to
+ 130°C. The mode l 641
has an average-type sens­
ing mode; the 642 offers
true RMS . The fourth in­
strument in the group is the
Soar 643 . a true RMS, mul­
tifunction . AC/DC current
clam p met er with 4000
count that measures ACI
DC current to 1000 amps
as well as all the features of
the models 641 and 642.

List prices for the digital
clamp meters st art at
$124 .95.-C.G. Instru­
ments Corp., 434 Wind­
sor Park Drive , Dayton, OH
45459; Tel. 513-434-6952;
Fax 513-434-7643. R-E

isolated bipolar power tran­
sistors in TO-3 PF pack­
ages that simplify mount­
ing procedures . The iso­
lated packages offer better
EMI control for ungrounded
heat s inks, require less
mounting hardware, and
are co st effective . The
power transistors can han­
d le 1500 -vol t co llector­
base voltage. The devices
have a 5,000-volt iso lation
rating , eliminate bushings
and isolation pads , and
have no exposed metal sur­
faces other thai: the leads.

The pre-isolated power
trans istors have excel lent
thermal characteristics
when mounted to a heat
sink and an industry-stan­
dard footprint. The devices
are built with special over­
sized lead frames for good
heat-spreading perfor­
mance. A thin, tightly con­
trolled thermal epoxy over
a back-mounting surface
further improves their heat­
spreading capabilities.

Eightdevices-KSD5010­
KS D5017-are available .
Whe n ordered in quantities
between 100 and 999, the
prices range from $1.55 to
$2.10 each .-Samsung
Semiconductor, 3725
North First Street, San
Jose. CA 95134-1708 ; Tel.
408-434-5400 .

DIGITAL CLAMP
METER. Four advanced
digital clamp meters intro ­
duced by C.G. Instruments
have 3%-dig it disp lays and
offer up to 4,000 counts.
All four meters are UL
listed and have rugged,
drop-proof encl osure s .
They feature large clamp­
ing jaw openings to allow
easy measurements of ca­
bles and bus bars up to
2.95 inches in diameter.

The Soar 632 AC Clamp
Meter (shown in photo)
has a basic accuracy of
± 1% , prov ide s 3200
counts, and has an analog
bar-graph indicator. Its fea­
tures include auto and man-

MODEL
MM-8000

$129.00

CIRClE 21 ON FREE
INFORMATION CARD

The TLS2000 multi me­
te r leads cost $30.00.­
Test Probes, Inc., 9178
Brown Deer Road, San Di­
ego, CA 92121 ; Tel .
61 9-535-9292.

PR E - I SO L A T E D
POWER T R A N ­
SISTORS For use in
color monitors, power sup­
plies , and high-voltage
switching applications,
S amsung is offering pre-

LEARN TO BUILD & PROGRAM
COMPUTERS WITH THIS KIT!
INCLUDES ALL PARTS, ASSEMBLY & LESSON MANUAL

Starting from scratch you uild a complete computer system . Our
Micro-Master II> trainer teaches you to write into RAMs , ROMs and
run a 8085 microprocessor. which uses the same machine language
as IBM PC . You will write the initial instructions to tell the 8085 pro­
cessor to get started and store these instructions in permanent
memory in a 2816 E' PROM. Teaches you all about input and output
ports , computer timers. Build your own keyboard and learn how to
scan keyboard and display. No previous computer knowledge re­
quired . Simpleeasy to understandinstruction teaches you towrite in
machine language. -A DD 5% For Shipping.

CIRClE 20 ON FREE
INFORMATION CARD

extreme cold. The TLS200
owes its fle xib ility to the
fine silicon wires in the ca­
ble. It fits all makes of ana­
log and digital multimeters
t hat are eq uipped with
standard 4-mm input jacks .
Offe red in straight or right­
angle plug vers ions, wi th
an array of interchangeable
accessories available, the
leads are sui table for a
wide var iety of measure ­
ment app lications . Their
low contact resistance fa­
cilitates accurate measure­
ments of low voltages and
resistan ces .
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SIMPLY SNAP THE WAT-50 MINIATURE FM
TRANSMITTER 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. 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 CA RD

APPLI ANCE REPAIR HANDBOOK8-13
volum es by service expe rts ; easy -to ­
understand diagrams, illustrations. For major
appliances (air conditioners, refrigerators ,
washers, dryers, microwaves, etc.), elec.
housewares, personal- care appliances .
Basics of solid state, setting up shop, test
instruments . $2.65 to $7.90 each. Free
brochure. APPLIANCE SERVICE, P.O. Box
789,- Lombard, IL 60148. (312) 932-9550.

CIRCLE 84 ON FREE INFORMATION CARD

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 ., Farmingda le , NY
11735.

FAX: 516-293-311 5

LOW COST PC LOGIC ANALYZE R. De­
signed for students and hobbyists working
with 5V TTl/CMOS signals in the Khz range.
36" data cab le-eight chan nels, exte rnal
clock , ground . Selectab le trigger & clock
edge, internal clock (1Hz-100Khz). Full-fea­
tured software, state table graphics, file/print
utilities, etc. Over 100,000 samples/sec on 12
Mhz AT. LAl-$99.95. PHOTRONICS, INC.
109 Camille St., Amite, LA 70422 (504)
222-4146.

CIRCLE 199 ON FREE INFORMATION CA RD

­CABLE TV CONVERTERS AND DE -
SCRAMBLERS SB-3 $79.00 TRI-BI $95.00
MLD -$79.00 M35B $69.00 DRZ-DIC
$149.00. Special combos available. We ship
COD. Quantity discounts. Call for pricing on
other products. Dealers wanted. FREE CATA­
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

THE MODEL WTT-20 IS ONLYTHE SIZE OF
A DIME, yet transmits both sides of a tele­
phone conversation to any FM radio with
crystal clarity. Telephon.e line powered- never
needs a battery! Up to Y4mile 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, Bo x 607, Bedford
Hills, NY 10507. (914) 232-3878.

CIRCLE 127 ON FREE INFORMATION CARD

ONE HOUR PROTOTYP ING

1 HOUR PROTOTYPING!! Develop Multi­
layered Printed Circuit Boards in Less than 1
Hour with the New Loch Ness Quick-circuit
Kit! Process is Patent Pending.No dangerous
UV lights! No hole drilling! No mistakes! Kit
comes with everything to make 216 sq.
inches of PCB. Money back guarantee. Send
$65.00 to LOCH NESS, INC., 3700 Colfax
Avenue South , Minneapolis, MN 55409.
1-800-323-8623.

CIRCLE 193 ON FREE INFORMATION CARD
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GET YOUR RECHARGE CATALOG
FREE ... EARN BIG $$ IN YOUR SPARE
TIME-All supplies and Do-It-Yourself kits
with complete instructions available . Sup­
plies cost from $9.95 in qty and you can sell
recharged toner cart ridges for $40.00 to
$55.00 each. Printers include HP LaserJet
and Series II, Apple LaserWriter, QMS, etc.
Canon PC-25 Copier also. CHENESKO
PRODUCTS, 62 N Coleman Rd., Cen­
tereach, NY 11720, 516-736-7977,
800-221-3516, Fax: 516-732-4650

CIRCLE 183 ON FREE INFORMATION CARD
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. NEW LIT
Use the Free Information Card for fast response.

CIRClE 23 ON FREE
INFORMATION CARD

STATICIDE: THE PER­
FECT SOLUTION TO
COSTLY STATIC
PROBLEMS. ACL In­
corporated. 1960 East
Devon Ave•• Elk Grove
Village. IL 60007; Tel.

708 -981-9212; fax
708-981-9278; free.

Thi s 8-page . full -col or
ca talog of stati c -contro l
products featu res Staticide
liquids . wipes . floo r finish.
electrostatic locato rs.
work-surface cleaners. and
surface-resistivity meters.
New products include lint- \
f ree wipes. dual -ti pped
foam swabs . and the Tech
Essentials cleaning kit line.

CORDLESS TELE­
PHONE BATTERIES.
Power Pak. Inc•• 6216
Oakton Street. Mor­
ton Grove. IL 60053;
Tel. 1-800-637-2212;
free.

Thi s guide to rep lace­
ment batteries for cord less
telephones is written to

help the user make an intel ­
ligent. well-informed selec­
tion . The brochure is filled
with specifi cati on s and
compl ete cross-referenc e
material, along with othe r
information about replace­
ment batteries .

CIRClE 24 ON FREE
INFO RM ATION CARD

CIRClE 25 ON FREE
INFORMATION CARD

ELECTRONIC SECUR­
ITY AND MODERN
CONVENIENCES.
Vantage Point Tech­
nologies. 630 Nordahl
Road. Suite P9. San

CAlL TOLL FREE FOR C.O.D. OR SEND CHECK TO ORDER
FAST DELIVER Y

30 DAY MONEY BACK GUARANT EE (3 FILTERLIMIT)

Star Circuits
P. O. Bo x 94917

Las Vegas , NV 89193-491 7

1-800-433-6319

• ATTE NUATION - 45 dB TY PICAl
• BANDWIDTH - 4 "1Hz AT 5 dB POINTS
• INSERTION LOSS - 2 dB

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

TUNIN G 'OR
MODEL RA.NGE CHA NNELS P,USMN D PR ICE SHI PPING

23H 50-66MHz 2.3 tor 6 m.t" haml 50·300 MHz $30

4.5.6 10' an; FMI $30
NO

4eFM 66·106 MHz 50·300MHz SHIPPING
1417 120-144 MHz 14CAI1 516l 16 1CI 171Dl 50·400MHz $30 or

1622 161E) 191F) 20(G) 21(H )22 (I)
C.O.D.

144-174 MHz 50-400 MHz $30 CHARGES
713 174-216 MHz 7.6.9.10.11.12.13 50-400 MHz $30

• Ecol'lOmiC' l/ l oncL n tin,
- Ozone 5.,. Prop,ll . nls
• Oper. tes in AnyPosition
• Contents Completely Dispensed
• Uniform Spny Panern

Since 1956

p. O.BoxJ. Escm,CA n 02srosl
(619) 743-71 43. FAX:(61 9)743-2460

IDEAL FOR:
• Switches &Relays • Connecting Cables &Adaptors
• EdgeConnectors • Te rminal Strips • Plugs &Sorkets
• GoldPlated Connectors • Potentiometers • Battery Contacts

USED BY THOSE WHO DE/rlAND THE BEST;
• Bell &Howell • Capitol Records • Dolby loborotories
• HewlettPockord • JohnFluke Mfg. • Mcintosh Lobs
• MCI(Sony) • Motorola • NASA • Nokomichi
• RCA • Switchcroft

When applied to melol conloCI5, connectors
and other metal surraces, ( OLlN~

DeOxidizer removes resistiVeoxides and
forms a protective 0 ecular layerthat
adheres to mela sudores, preventing future oxi·
dation. ( OLl N~ DeOxidizer maintains
maximumelectricolconductivity, reduceswear,
andhasexcellent migration properties.

CRAMOLIN®DeOxidizer
DEOXI IES. CLEANS • PRESERVES• LUBRICATES • IMPROVES CONDUCTIVITY
FOI All Marois, Indvding G !
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We stock the exact Parts for several articles published in Radio-Electronics

magazine 0(1 building your own Cable TV Descrambler.

Cable TV
Descrambler Article Parts

58 Channel
Cable TV Converter with infra-red remote • •••••••••$69.95
Re-Manufactured Jerrold 400 with new remote. Channel 3 output.
Compatible with all External Descramblers.

Ma. 02761

901, 902 & 904.....59.00
All three for special savings .

904 AC Adaptor..... 8.95
12 Volts AC @ 350ma.

902 PC Board........9.95
Orig inal 4X7 etched, drilled
and Silk-Scr eened pc board.

May 1990
Universal

901 Parts Pkg.. .. .$49.00
Includes all original parts.

Macrovision Kit...$29.00
Macrovlslon.... .now you see It, now you

do n't with our macro-scrubber kit.
Orig inally PubliShed in Radio:Eiectronic s .

Tri-Mode Tutorial ..7.95 CD22402E 12.95
26 page s of in-depth info . Video sync IC (IC-9)

301, 302 & 304... .. 39.00
All three for special savings.

304 AC Adaptor.....7.95
12 to 18 Volt DC @ 200m a.

February 1987
Tri-Mode

301 Parts Pkg.•.... 29.00
Includes all original parts.

302 PC Board..... .. .7.95
Origin al 5X8 etched, drilled
and Silk-Screen pc board.

701,702 & 704 .... .29.00
All three for special saving.

704 AC Adaptor.. ... 7.95
12 to 18 Volt DC @ 200ma.

702 PC Board.... .. .. 7.95
Original 3X4 etch ed. drilled
and Silk-Scr een pc board.

Outside USA Call 1-508-699-6935
Visa, MasterCard and COD. Free Catalog.
Add $4.00 S&H, $6.50 Outside USA.
0& 0 Electronics Inc. PO Box 3310 N. Attleboro

CALL TOLL FREE 1-800-332-3557
I VISA I I MC I

February 1984
58-3 Type

701 Parts Pkg•••••$19.00
Includes all original parts.

Snooper Stopper...$39.00
Prevent Descrambler detection with snooper
stopperlda ta bl ocker and protec t your privacy.
Includes free art ic le on Cable Snooping.

M a r c o s , C A 92069;
Tel. 800-272-1375 or
619-56 5- 1863; free.

Electronic security sy s­
tems and accessories de­
signed fo r do-it-yourself
installations are described
in a clear, easy- to-under­
stand style in thi s 32 -page
cata lo g . The b ro chu re
covers a broad range of
high-tech systems for resi­
dential , commercial, and
government needs- rang­
ing fro m no -w ire home
alarms to st ate-of-the art
computer-based buildinq­
man a gem ent sy s te m .
Some of the products de­
sc ribed include burgl ar­
alarm systems, motion de­
te ct ors, glass protect ion ,
switches, fire detectors , si­
rens, vehicle alarms, noti­
f icat ion syste ms , CCTV,
and building-a ccess sys­
te ms, along with spec ial
tools and boo ks. Helpfu l in­
stallatio n and product Ups
are provided throughou t
the catalog. R-E

CD
CDo

(j)
m
'U
--l
m
s::
CD
m
:D

27

~~~ ..~~
........................·F~U·LL..31111l.YEAR ~,

WARRANTY ON
ALL B&K SCOPES

from
JOSEPH ELECTRON'CS

BONUS VALUE!
EXTRA UNIVERSAL SWiTCHABLE

!,~'! ,u!!9~,~.,~J"
3-position - Ix, ref, lOx' $39 Value
Risetime less thon 1.5 nSOl O~
Excludes interference evenon .
most sensitive ranges• Ru~- 1IQi~

~ed; withslonds heot, humid- '"" __
,Iy0 Universolfor011 Slopes. ",::_

1mV/divsensitivity . Sweeps10
2m/div• 23calibral,d rang' s; 20
andelay,dlime bo.. . Calibrar,d
de~y lime multipli" • Signald,lay
line · 19kV acceleratingvolt0l' •
Vmod, Iriqg"ing• Chann,1
aUlpu!. Prabe.induded.
R Mod,12190

$':;5 $J325OO

, .,

I ,

20MHz analog bandw,dlh•
IOMI/sSDJIljl ling ral' • 2k
memocy per chonnel · 20MHz

20 MHz DUAL-TRACE DElAYED SWEEP SCOPE
1mV/divsensilivily0 Delayed sweepin 1Branges 0 Built-in lOmpanent $
testerfar topcdtors, inductors, diodes, trensistcrs, zenerdiadeso 20MHz ,~e. 646
respense ota true-3dB0 AUTO/tIO RM triggeredsweepaperationwith AC, !BOO
TVH, TVV and lineloupling0 Calibrated·20steptimebasewithxlO
magnifier 0 X-Y aperotian 0 Buill-in lolibratian source 0 BrightlsharpCRT
withP31phosphor 0 Tilt stand; safthandle. Probes indoMode 2125

60 MHz DUAL-TRACE DUAL nME BASE SCOPE
1mV/divsensitivilyosweepta5ns/div0 22 lOlibrated ranges- main ~iir$1099
lime bose0 19 calibrated ranges- delayed timebase0 12kVcrcelernt- •
ingvollage 0 Signoldelayline 0 Beam finder 0 Vmode 0 Companent
tester 0 Channell output, Zaxisinput 0 X-V aperation0 Single sweep.
Probes included. Model 2160

20 MHz DUAL-TRACE OSClUOSCOPE
1mV/divsensitivily 0 20MHz responseata true-3dB0 AUTO/NORMtrig- Ren $549
gered sweepaperatian withA~ TVH, TVV and line CQupling 0 Calibrated 1B-'~;J_'
steptimebase withxlOmagnirier 0 X-V aperatian0 Built·incalibratian
source 0 Bright, sharpCRTwithP31 phosphor 0 nitstand and safthandle.
Includes Prabes. Model 2120

CIRCLE 192 ON FREE INFORMATION CARD



;. -
j

..- ........
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3226 $22.95

2883P $17 .95

3383

101 CfRONICOPTOELE
PROJECTS

(Values to $130.70)
and get a FREE Gift!

SELECT 5 BOOKS
for only$4'lffl
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For over 25 years, your most complete source for electronics books.

City _

......
CD
CD
o

(j)
m
"U
-l
m
s::
III
m
JJ

IJ
- DeltonT.Homs.
All-Tune Favorite

Electronic Projects

Phone _

FREE when you join!
15 Easy Electronic Projects
From Delton T. Horn
Projects you can build-some
unique, some old favorites­
from the author's vast treasury
of electronics know-how.

Blue Ridge Summ it , PA 17294-0810

State Zip _

Nam e

Address

o YES ! Please accept my membership in the Elect ron ics Book Club and send the 5
vo lumes listed below, plus my FREE copy of Delton T. Horn 's All-Time Favorite Electronic
Projec ts (3105P), billing me $4.95. If not satisfied, I may return the books with in ten days
without obligation and have my membership cancelled. I agree to purc hase at least 3 books
at regul ar Club prices during the next 12 months and may resign any time thereafter. A
shipping/handl ing charge and sales tax wi ll be added to all orde rs .

...··•····························•·•···Signature :
Valid for new members only. Foreign applicants will receive special ordering instructions. Canada must remit in ' .
U.S. cur rency. This order subject to acceptance by the Electronics Book Club. RE990 •

•.... .. ......... ..... .... .... .. .....•...•. .. ..... .•

. .•...... ... ....... ... •...... ......
•

An Absolutely No-Risk Guarantee.

Call Toll-Free
1-800-233-1128 to join Now!

Membership Benefits • Big Savings. In addition to this
introductory offer, you keep saving substantially with members'
prices of up to 50% off the publishers' prices. • Bonus Books.
Starting immediately, you will be eligible for our Bonus Book Plan,
with savings of up to 80% off pub lishers' prices.• Club News
Bulletins. 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 tit les to choose
from. • Automatic Order. If you want the Main Selection, do
nothing and it will be sent to you automatically. If you prefer another
selection, or no bookat all, simply indicate your choice on the reply
form provided. You will have at least 10 days to decide. As a
member, you agree to purchase at least 3 books within the next
12 months and may resign at any time thereafte r. • Iro nc lad
No-Risk Guarantee. If not satisfied with your books, return them
within 10 days without obligation! • Exceptional Quality. All books
are quality publishers' editions especia lly selected by our Editorial
Board.
All books are hardcover unless number is followed by a "P" for paperback.
(Publishers' Prices Shown)
© 1990 ELECTRONICS BOOK CLUB, Blue Ridge Summit, PA 17294-0810
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"Snap" RFI Choke

Snap-Together Toro id Cores . Effective
"roadblock" to radio-freq uency interler­
ence . Just wind on AC. phone, computer,
coax or audio cable , the n snap cho ke
toge ther. * 273-104 .. . . . Set 01 2/7.95

Tantalum Caps

Hundreds of Types Available
In addition to our large in-store stock, Radio Shack can now supply almost
any currently manufactured consumer-type battery- for cordless phones,
computer memory, camcorders, walkie-talkies, pagers and more. Batteries
are sent from our main warehouse to the Radio Shack near you. We notify
you when they arrive and there 's no postage or handling charge.

Il F WVD C Cat. No. Each
0.1 35 272-1432 .59
0.47 35 272-1433 .59
1.0 35 272-1434 .59
2.2 35 272-1435 .69

10 16 272 -1436 .79
22 16 272-1437 1.19

High capacitance in a tiny size .(3)

(2)

Neater Wiring

(1) Heat-Shrink Tubing . '11 . to "2 "
sizes . * 278-1627 Pkg . 017/1 .79
(2) Cable Tie /Ma rkers. For cab les up to
5/8" dia . * 278-1648 . . . Pkg . 01 10/2 .49
(3) Wire Mar kers. 630 " peel and stick "
characters. * 278-1650 . . Sel/l .79

ICs, Crystals, Tubes , Much More

YOUR SOURCE FOR PROJECT AND REPAIR ELECTRONICS
Try Our special-Order "Hotline" Battery Special-Order Service

Complete ,
Easy-to-Use
IR Detector

Heart of a remote-contr ol project!
Combines detector, limi ter, band­
bass, demod, integrator and com­
pa rato r in a com pact 3- l ead
module. #276-137 3.49

Your Radio Shack store man ager can
special-order a wide variety of parts and ac­
cessories from our main warehouse. Over
200,000 items are available including va­
cuum tubes, ICs, microprocessors, phone
cartridges and styli, crystals for scanners
and computers, even SAMS Photo tacts"
manuals. Best of all , there are no handling
charges or minimum order requirements.
Your order is sent directly to the Radio Shack
near you and we notify you when it arrives.

:;;~;;;~,;;;;~DeIiVe ry time for most items is about a week.

3.99
3,99
2,49
4.99
1.99

EachCat. No.
276-1559
276-1565
276-1525
276-1533
276-1564

RodAntennas

®

A lIatJ,eJllaek
MERICA'S

TECHNOLOGV
STORE S.

Go from 15 to 30 watts with the flick of a switch.
Has replaceable tip. 8' /4" long. UL listed AC.
#64-2055 9.49
Replacement Tip. #64-2065 1.19
Chisel Tip . #64-2056 1.19

Dual-power soldering Iron

Description
25-Posi tion D- Sub Male
25-Pos ition D- Sub Fem ale
34- Position Header
36· Positio n Male Prin ter Connector
34 -Posi tion Card-Edge Connecto r

1
2
3
4
5

Fig.

Great
Entry
Alerter

"Ding-Dong" Chime

This IC and mini-speaker combo
has a pleasant chime output and
it's ideal for a customer-entry alert ,
doorbell or event indlcator, Oper­
ates from 6 to 18 VDC. Produces 80
dB sound pressure at 12 VDC. 5"
leads. #273-071 8.99

Select the function and
this precision Micronta "
meter sets the range. Has
automatic power-off when
shut, detented hinge for
best viewing angle. Mea­
sures to 1000 VDC, 500
VAC, l OA ACID C, 2 meg­
ohms resis ta nce. Re­
quires 2 " AA" batteries.
#22-193 69.95

•••

FOldup Autoranging DVM

(5)

Fig. Description Cat. No. Each

1 9-P osition Metal 276-1508 2.19
. . . 25-Posi tion Meta l 276 -1510 2.79
2 9-Pos. Meta lized 276 -1513 1.49

. .. 25-P os. Metali zed 276-1536 1.99

(5) Mini-UHF Double-Female. Joi ns two
male mini-UHFs. * 278-172 2.49
(6) Mini-UHF T Adapter. Fem ale-m ats ­
femal e power divider, * 278-173 .. . 3.99
(7) UHF Adapter. Accepts PL-259. Fits
female Mini- UHF. * 278-174 3.99

Electronic
Counter
Module•

•

(3)

(2)

CIRCLE 78 ON FREE INFORMATION CARD

Pricesapply atparticipating Radio Shack stores and dealers. RadioShack is adivision of Tandy Corporation

•

•

Since 1921Radio Shack has been th e plac e to obtain up-to-date electronic parts as well as quality
tools, test equ ipme nt and accessories. Today, with our big in -store selection and con ven ient
special-order service, Radio Shack con tinues its t radition of suppling high-tech products at com­
pet itive prices. We're America 's Technology Store with over 7000 locations-NOBODY COMPARES

Prewired! Great for a traffic or event counter.
Counts up to 99,999. Advanced (or reset) by
external switch closure or digital circuit. Ac­
cepts count rate up to 7 Hz. Has ' 12" liquid
crystal display. Requires " AA" battery. With
data. #277-302 16.95

(1) 15-Turn Trimmers . lk, * 271-342.
10k . * 271-343. 20k , *271-340, Each 1.49
(2) Precision Thermistor. Resistance
changes in proportion to temperature.
- 50 to + 1100 C. *271-110 ... 1.99
(3) Color-Code Decoder.
* 271-1210 . 790
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BUILD R-E's
VOCAL STRIPPER

LEAD VOCAL

PHASE

•

Build this lead
vocal filter

and test
your singing

ability.

TERRY J. WEEDER

ALMOST EVERYONE ENJ OYS LISTENING TO

music, and just about as many
people enjoy singing along to
their favorite songs. If you're one
of the many people who loves to
sing, you may be interested in a
clever audio device that filters out
lead vocals from a stereo record­
ing, leaving jus t the background
m usic . For u n d er $50 .00, you
can build this unique au d io filter­
ing device. Impress your friends
with this Karaoke-like audio sys­
tem and enjoy hours of si nging
pleasure.

Filtering out the vocal tracks
from a recording is not as s imple
as merely eliminating the mid­
range frequencies . Along with

th e vocals. the midrang e fr e­
quencies contain a large portion
of the music. Vocal filtering is
quite easy. however, if you take
advan tage of the way stereo re­
cordings are mixed.

Stereo mixing
When mixing is done in a stu­

dio, each instrument or voic e is
ass igned a position relative to left
(Ll and right (Rl channels. Some
instruments a re recorded at
higher levels on the right channel
s o that their sounds seem to
come from the right s ide of the
s tage . Others are recorded on th e
left ch a n nel for the opposite
effec t. Lead voca ls and instru-

ments such as the b ass drum
and bass gUitar a re u sually re­
corded at the same level on both
channels so they seem to come
from center stage. That is what
makes lead vocal filtering possi­
ble.

Voca l s ignals, wh ich co nsist
primarily of mid-high range fre­
quencies, can be filtered out by a
series of filter ing stages s hown in
Fig . 1. Bass instru ments. cor re­
sponding to a lower fre quency
range. can be diverted to a final
mixing stage so that the mus ic is
not filtered out along wit h the vo­
cals.

A signal from one channel is
inverted and subtracted from the

FIG 1-BLOCK DIAGRAM OF FILTER NETWORK. Right channel signa l is inve rted and
subtracted from the left channel, cancelling the lead vocals. Low frequencies are by­
passed by an active crossover and remixed with the difference signal, without the vocals.
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other (L-R). which causes the
lead vocals tha t are common to
both chan nels to cancel out. The
music com mon to the left an d
right c h a n ne l r em ains un­
changed. Unfortuna tely. alo n g
with the lead vocals. all low fre ­
quencies are com mon to both
channels and must bypass the
cancellation circuit. A s im ple ac ­
tive crossover removes the low
frequencies so that they can be
remixed with the vocal-less s ig­
nal at a later s tage.

From the a c t ive c r ossove r
stage. all midrange an d high fre-

quencies pass th rough a variable
delay s tage. wh ich is u sed to al­
ign the left and right ch an nel s ig­
nals so that they are exactly 1800

out of phas e with each other.
Proper s ignal cance llation is
ach ieved only when both signals
are 1800 out of phase . The low­
pas s filter stage fil ters out un­
wanted high frequencies from
the variable delay stage. The out­
put of the low-pass filter en te rs a
difference am p. where the lead
vocal s ignals cancel, an d is then
remixed wi th the low frequencies
at the final mi xing s tage.

Here's how it works
The schematic of the lead vocal

filter is shown in Fig. 2. The left
and ri gh t channel s ig nals a re
cou pled through Cl an d C2 to
buffer a mps IC4-a a n d IC4-b.
From the buffer amps. the left
an d right chan nel s ignals pass
th rough active crossovers IC5-a
a n d IC5-b . sen d ing all low fre­
quencies to a fin al mixer IC6-c.
and all middle and high frequen­
cies to analog delay lines ICI and
IC2 . RD5106 256-sample bucket­
b r igades . In tegrated circuit IC2
delays the left channel s ignal by

R32
100K

J3 RIGHT
J.±-{O)CHANNEL

C2'1 .I.. OUT
lOIlF ':'

J4 LEFT
>-~----J .J.±.-.(O) CHANNEL

C22 J;. OUT
10llF -

R39
47K

R28 C17
10K t20PF

C15
0.1q

C24
100pF

R29
R27 47K
10K

R38
10K

C19
L-----,220pF

C14 R36-r- 10K
~ 0.1 BALANCEC13

'1

1C3-e 13 IC3-d
1/4 40118 1/4 40118

R47
15K

R23
33K

R19 cR
33K

C8 0.1

0.1 + 12V

1 R22
10n

R21 E-:L
lMEG

Cl0 ':'
0.1

C23
100pF

R12
10K

c5T R14
0.41. 4.7K

-= "="
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LEFT J2 11lF
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IN .I. "

R49
10K

PHASE
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w
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::2
w
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FIG. 2-SCHEMATIC OF LEAD VOCAL FILTER. Right and left channel signals pass
through IC4-a and -b buffer amps into active crossover IC5; low frequencies are sent to
IC6-c mixer, midd le and high frequencies are sent to analog delay lines of IC1 and IC2.
That output passes through IC6-a and -d to filter high frequency sample steps . IC6-b
signa ls are remixed with low frequencies by IC6-c and are sent to final output via IC4-c
and -d buffers.
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FIG. 4-POWER SUPPLY SCHEMATIC for the lead vocal filter circuit.

FIG. 3-PARTS PLACEMENT DIAGRAM. Remember to connect the jumper lead, use
shielded cables for the RCA jacks and twist the supply leads before soldering to the LED
and main PC board.
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etched an d drilled PC b oard is
ava ilable from the sou rce in the
Parts Lis t or you can make you r
own from the foil pa ttern pro­
vide d h ere. Mount the vocal filter
co m ponen ts as s h own in the
parts placement diagram, Fig. 3.
Us e s hielde d wire to con nect the
RCA jacks , a n d grou n d them
properly, e i t he r by mounting
them to a grou n ded chassi s or by
solde r ing grou nd wires to their
cases . The DC power su pply leads
from the power-supply board
sh ou ld be twisted to reduce noise
transmission.

If you don't use PC mounted
potentiometers for R49 and R36,
be su re to keep their connecting
leads sh or t and twist them to re-

Construction
The easiest way to go about

const ructing the vocal filter cir­
cu it is to u s e a PC board. An

from ICI an d IC2 pas ses th rough
low-pass-fil ters IC6-a an d -d , an d
the ir associated pa r ts , to filter
out high-frequency sample-steps
produced by ICI and IC2 . Bal­
ance control R36 is .adjus ted for
equal amplitude of the left and
ri gh t chan nels . IC6-b is a d if­
feren ce amplifier wh ich cancels
all lead vocals that a re com mon to
both channels. The resulting s ig­
nal fro m IC6-b is remi xed with
low fre quencies by IC6-c an d is
then sent to the output via buff­
ers IC4-c an d IC4-d.

All resistors are Y4-watt , 5%, unless
otherwise indicated.

Rl, R2, R20, R24, R32, R33- R35­
100,000 ohms

R3, R4, R7-R9, Rll, R12, R15, R16, R17,
R27, R28, R37, R38 , R43 , R48­
10,000 ohms

R5, R13, R29, R30, R39, R4D-47,000
ohms

R6, R1 4, R31 , R41-4700 ohms
R10, R18, R44-3300 ohms
R1 9, R23-33,000 ohms
R21, R2S-:1 megohm -
R22, R26--1 0 ohms
R36, R49-10,000 ohms, potentiometer
R42, R45, R46--22,000 ohms
R47-15,000 ohms
Capacitors
C1, C2, C7, C12-1 u.F tantalum
C3,C5-0.47 f.lF tantalum
C4, C6--0.0047 f.lF Mylar
C8, C9, C10, C13, C14, C15, C25-0.1 f.lF

Mylar
C11 , C16--2.2 f.lF tantalum
C17, C19-220 pF ceramic disc
C18, C2D-47 pF ceramic disc
C21, C22-1 0 f.lF electrolytic
C23, C24-100 pF ceramic disc
Semiconductors
IC1, IC2-R05106 256-sample bucket­

brigade analog delay line, EG & G-Re­
ticon

IC3-4011 quad two-input NAND gate
IC4-IC6--LM324 quad op-amp
Miscellaneous: Perforated circuit board,

standoffs, mounting hardware, hookup
wire, shield ed cable , 18-AWG power
supply cord, strain relief, and four RCA
jacks for J1-J 4.

Power supply parts
F1-o.5 amp fuse and fuseholder
T1-24 VAC center-tapped transformer
BR1-1 .5-amp bridge rectifier, 100 PIV
C1, C2-1000 f.lF, 25 volts, electrolytic
C3, C4-10 f.lF, 16 volts, electrolytic
C5, C6-- 0.1 f.lF, ceramic disc
01, 02- 12-volt Zener diode
R1, R2-220 ohms
R3-1000 ohms
S1-SPST switch, 1 amp
LE01-light emitting diode, any color
Note: The following are available from

Weeder Techno logies , 1477 3
Lindsey Rd., Mt. a rab , Ohio 45154:
An etched, drilled, and plated PC
board, $15.00; a basic parts kit in­
cluding all resistors, cap acitors and
semiconductors (not including
power-supply components), $29.00.
Please include $2.00 for shipping
and hand li ng in the U.S., $3.00 in
Canada. Ohio residents add 5.5%
sales tax. Allow 4 to 6 weeks for de­
livery.

2 .4 m s , set by the fixed- frequency
clock generated by V2-IC3 , R47,
and C24. The right channel sig­
nal is de layed by IC I with a varia­
ble-frequen cy clock generated by
V2-IC3 , R48 , R49 , and C23 . Po­
tentiometer R49 is u s ed for
phase adjustment.

The outpu t of each delay line
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for this device. The power supply
can be mounted on a perforated
circuit board, as long as you
closely follow the component con­
nections shown on the sche­
matic. Although optimum perfor­
mance is obtained with a ± 12
volt supply, the vocal filter gives
good results using two 9-volt bat­
teries connected in series.

The power supply and main PC
board should be adequately en­
closed before operating the vocal
filter. A metal enclosure is recom­
mended, as a 120-volt line po ten­
tial is exposed in the power
supply circuit (see Fig. 5).

Hook up and operation
The vocal filter should be con­

nected into the tape loop of your
stereo system. Use shielded ca­
bles with phono connectors to
connect inputs Jl and J2 to the
"record" tape monitor jacks on
your stereo, and outputs J3 and
J4 to the "play" side. To use the
vocal filter with a tape deck that
normally uses tape monitor
jacks, plug the output "play"
jacks of the tape deck into Jl and
J2 of the vocal filter. Plug J3 and
J4 into the input or "play" jacks
of the stereo. Make sure you apply
power to the vocal filter before
turning on the stereo; sensitive
components in the vocal filter
may be damaged if a signal is ap­
plied before power is turned on.

Set R36 to its middle position,
playa stereo sound track or tune
in an FM stereo broadcast, and
switch in the tape monitor. Ad­
just R49 for minimum lead vo­
cals, then adjust R36. Repeat
that process until the lead vocals
are suppressed.

If you think the vocal filter is
not working, tune in to a mono
FM broadcast. If you can't find
one, tune to a stereo station, and
adjust the tuning knob either
way, just en ou gh so the stereo
light. goes off. If the vocal filter
operates properly, you should be
able to adju s t R36 and R49 to
filter out all music except low fre­
quencies.

With a little h elp from Radio
Electronics , you now h av e the
know-how to build a fairly simple
audio filtering device in just a 'few
short evenings . Once completed,
you can use this sys tem to prac­
tic e singing alone, or be creative
and h ave all your friends over for
a Karaoke party! R-E
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POWER SUPPLY
BOARD

shou ld be groun ded by mounting
to a grounde d chassis.

A s imple power supp ly, like the
one shown in Fig. 4, may be used

SHIELDED SIGNAL
. LEADS

IU~
R36

BALANCE CONTROL
R49

PHASE ADJUSTMENT

FIG. 5-AN INTERNAL VIEW OF THE LEAD VOCAL FILTER.
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u:1 duce noise and hum pi ckup. It is
6 preferable , though, to use
(5 shielded leads for thes e con nec­
ri tions . Thes e potentiometers
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Circuitry
The line controller contains a

microprocessor, memory to hold
the software and data, interface
circuitry for the host computer, a
telephone line interface, and a
wall transformer to maintain
power when the host computer is
off.

A schematic of the circuit is
shown in Fig. 3 . In the center of
the diagram is the micro­
processor (IC6, a 65SC02l,
which is an 8-bit CMOS version
of the 6502 used in Apple, Atart, (J)

m
Commodor, and other comput- ~

ers . The static memory, IC4, is an rn
8K x 8 SRAM. The host computer ~
is used to write the program to gJ
IC4. The bi-directional tri-state cD
buffer (I C5) is enabled by the pro- ~
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Take full control of

incoming and

outgoing

telephone

calls.

matching number, .
along with time and date, will be
stored in memory for later use.
The user can then make a list of
the incoming calls appear on the
screen.

The card can be used to auto­
matically dial a number from the
keyboard, a number selected
from a menu, or a pre-selected
range of numbers . The redial
function is not limited to the last
dialed number, as the user may
select a number from a list of pre­
Viously dialed numbers.

.... .' . .. . . .
's: . .. .. •

... • a.. ... ' ...
'..

\
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TELEPHONE-LINE
CONTROLLER

How it works
The controller is fully program­

mable and can perform a wide
variety of functions. Using the
software provided on the RE
BBS, the controller can prevent a
number from being dialed if the
prefix matches a number on your
"lis t to restrict" (see Fig . 2). If, for
example, the list contains the
number 9311, then dialing
931-1882 (or 931-1xxx) will be
prevented. A list containing 0-9
will prevent all outside calls, and
a list containing 0, I, 20, 21, 30,
31, 40 , 41.. .90, 91 will prevent
the use of all area codes, operator,
and international. The list can
consist of up to 128 prefixes, up
to 6 digits each.

The user may choose to have
the controller automatically list
all outgoing calls made on the
computer screen. The list will
consist of the destination tele­
phone number, date, time, and
duration of each call.

The user can screen incoming
calls and limit them to as many
as 32 relatives and friends . In
that case, the card would have to
be used in conjunction with a
telephone answering machine.
The answering machine would
prompt the caller to enter his own
number. Then; only the numbers
that match one on the list will be
allowed to go through . Any

lar telephone out­
let at any point
along the indoor
phone line, without
any modification of the
existing installation (see Fig. 1).

WITH THE EVER INCREASING VARIETY

of pay telephone services such as
Di al-A-S ex , D ial -A-Pa r ty, and
Dial-A-Friend, the tele phone
abuses at home and in the office
are reaching alarming propor­
tions. For many years, only large
corporations were able to afford
PBX (private branch extension)
systems with facilities to restrict
the use of certain numbers. How­
ever, now you can build an inex­
pensive, microprocessor-con­
trolled, integrated telephone line
controller that can selectively re­
strict outgoing calls, selectively
restr ict incoming calls, selec­
tively dial an array of numbers for
promotions, and record all ac­
tivities on the te lephone line, in­
cluding the time, date, and
duration of each call.

The controller uses an IBM PC
or clone as a host. However, the
card is almost a stand-alone de­
vice . It includes its own micro­
processor and runs its own
operating program. The comput­
er is needed to load the operating
program into the controller's
static RAM, to initialize opera­
tions, and to let the user interact
with the controller. The host
computer may access the SRAM
for reloading firmware, sending
and retrieving data, and alternat­
ing modes and functions. An in­
ternal power supply allows the
line controller to operate even
when the host computer is
turned off.

The line controller does not
have to be installed on the phone
line at the point of entry to re­
strict outgoing calls and screen
unwanted incoming calls . The
card can be plugged into a modu-

Build R-E's



• your-one source for-engineering books
from over100 different publishers

• the latest and best information in your field
• discounts of up to 40% off

publishers' list prices

PROGRA MMABLE LOGIC DE­
SIGNER'S GUIDE. By R.C. Alford. 304
pp., iIIus., softcover. This practicalguide­
book shows you how to design devices
thatprovideall the logicfunctionsacircuit
requires and avoid the compromises in­
herent in conventional methods. Covers
design philosophy, PLD families, hard­
ware, software, and programming lan­
guages.
585141-5 Pub. Pr., $29.95 Club Pr., $22.95

SURFACE-MOUNT TECHNOLOGY
FOR PCBOARD DESIGN. ByJ.K. Hol­
lomon, Jr.504pp., iIIus., softcover. Get a
real working understanding of SMT. This
up-to-dateguideprovides aproven , step­
by-step approachto SMTdesignasit thor­
oughly coverscomponents, methods, and
techniques for maximizing quality, re­
liability, andprofitabiiity.
585235-7Pub. Pr., $49.95 Club Pr., $36.50

TRANSFORMER AND INDUCTOR
DESIGN HANDBOOK, Second Edi­
ti on. By Col. W.T. McLyman. 440 pp.,
iI/us. All the information you need to
designtoday's lighter, smaller transform­
ersand inductors, without relying on out­
moded approximation methods. In ready­
referencetabular format, this new edition
coversthe latest equations in transformer
and gapped designapplications.
584646-2 Pub. Pr., $55.00 Club Pr., $38.50

ENCYCLOPEDIA OF TELECOM­
MUNICATIONS. Edited by R. Meyers.
575pp., iI/us. Theexpertiseof 40 recog­
nized leaders inthefield iscapturedinthis
AtoZreference.Areascoveredrange from
fiber optics, intelligent systems, and net­
working, to signal processing, mathe­
matical relationships, and theory.
584897-X Pub. Pr. $49.95 Club Pr., $37.50

MOBILE CELLULAR TELECOM­
MUNICATIONS SYSTEMS. By W. C.Y.
Lee. 442pp., 215iIIus. AtoZcoverage of
state-ot-the-art cellularsystems , fromde­
signto implementationand troubleshoot­
ing . Clearly explainsspectrum efficiency,
propagationmodels and pred iction, inter­
ference treatment, and more.
370/303 Pub. Pr., $62.95 Club Pr., $44.50

DESIGNING WITH FIELD·EFFECT
TRANSISTORS, Sec o n d Ed. By
Siliconix Inc., Revised by E. Dxner. 320
pp., iIIus. This on-the-job guide provides
page after page of practical data, tables,
examples, and design and specification
strategies to helpyou capitalize on recent
breakthroughs in MOSFET design. Cover­
age includes FET operating principles and
procedures step-by-step fabrication
methods howto biasFETsfordesired
performance . . . and muchmore.
575/371 Pub. Pr., $39.95 Club Pr., $29.95

CIARCIA'S CIRCUIT CELLAR, vor­
ume VII. By S. Ciarcia. 256 pp., 100
iIIus., softcover. Moredo-it-yourself cir­
cuits from the master-Steve Ciarcia .
Step-by-step guidance onprojects rang­
ing froma gray-scalevideo digitizer and
theCircuit CellarAT Computer to parallel
interfacing andthe Neighborhood Strate­
gicDefense Initiative.
109/699 Pub. Pr., $19 .95 Club Pr., $15 .95

THECOMPACT DISC: A Handbook
of The ory and Use . By K. C.
Poh lmann. 288pp., iIIus. softcover. The
most readableandcomprehensive guide
toCDtechnology offersclear descriptions
of disc design and manufacturing . . .
player circuitry .. . and comparisonsof
different types of players-all without
comp licated theoretical or mathematical
discussions.
585096-6 Pub. Pr., $29.95 Club Pro$22.50

New Members!
Take anyone of these great

professional 528 9books
for only -

as a premium with your
first selection!

Spectacular values up to $204.95
HANDBOOK OF TRANSDUCERS.
By H.N. Norton. 554pp., ilfus. Get fast
answers to all of your questions about
commercially available transducers. This
up-to-datereferenceexplainshowtheyop­
erate, how to select the right transducer
for agiven measurement, and thecharac­
teristicsand relative merits of each cate­
goryof transducer.
585142-3 Pub. Pr., $44.00 Club Pr., $34.50

Electronics and
Control Engineers'
Book
Club®

PORTABLE
ELECTRONICS
DATA BOOK
360 pp., 6 x 9, iIIus., softcover 585390-6
A-to-Z coverageof all the essential
facts, figures, and formulas you need,
in a format that's easy to use and easy
to carry. John Douglas-Young has
filled this handy on-the-job companion
with equations, algorithms, calculus
formulas, and BASIC programs in
areas ranging from alternating current
and amplifiers to transducersand
waveguides . . . and they're all yours
ABSOLUTELYFREE!

McGRAW-HILL ENCYCLOPEDIA OF
ELECTRONICS AND COMPUTERS,
Second Edi t ion. S. Parker. Editor-in­
Chief. I,047pp., 1,250iI/us. Featuring160
new and revised articles, this new edition
treats theentirespectrumof applications,
devices , systems, and theory in areas
ranging from the flow of electricity to
hardware, software, robotics, and IC
fabrication.
454/99X Pub. Pr., $79.50 Club Pr., $54.95

COMMUNICATIONS RECEIVERS:
Principles and Design. By Ulrich L.
Rohde and T.T. N. Bucher. 608 pp., 402
iI/us. Everylhing you need to know if you
design or work with communications
receivers, from theory to practical design
approaches. Coverage includes all types
of receivers:shortwave, broadcast, radar,
military, marine, aeronautical, and more.
5351701 Pub. Pr., $64.95 Club Pr., $44.50

SOUND SYSTEM ENGINEERING,
Second Edition. By D. Davis and
C. Davis. 665 pp., ilfus. The definitive
source for all professionals responsible
for audio system design, covering every­
thing from concert halls to virtually every
oscillator in use today. Packed with
proven strategies for solving design and
engineering problems and cutting your
clients' costs.
584657-8 Pub. Pr., $39.95 Club Pr., $31 .50

TROUBLESHOOTING ELECTRONIC
EQUIPMENT WITHOUT SERVICE
DATA, Seco n d Edition. By R.G.
Middleton. 320 pp. , iI/us. This indispen­
sablenew edition featuresall theinforma­
tion that made the first edition so suc­
cessful, plus the latest developments in
digit al testin g, phase checks, IC
trouleshooting, and repai r of VCRs, ste­
reos, TVs, tape recorders, and much,
much more.
585092-3 Pub. Pr., $30.00 Club Pr., $22.50

Join
the

PRINTED CIRCUITS HANDBOOK,
Third Editi on. By C.F. Coombs, Jr. 960
pp., 556 ilfus. Here in one trancy volume
is all the information you needto design,
manufacture, test, and repairprinted wir­
ing boards and assemblies . This new
edition features ten all-new chapters,
includingthreeon SMT.
126/097 I'ub. Pr., $64.95 Club Pr., $45.50
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Write Code No. for the
First se lection h ere

AUTOMATIC CONTROL SYSTEMS, Fifth Ed.
ByB.C. kuo,
583706-4 Pub. Pr., $57.40 Club Pr., $43.50

INTRODUCING PC·DOS AND MS-DOS,
Second Ed_ByT. Sheldon.
565/651 Pub. Pr., $29.95 Club Pr., $19.95

ENGINEERING FUNDAMENTALS FORTHE
PROFESSIONAL ENGINEERS' EXAM, Third
Ed. By L.M. Polentz.
503/931 Pub. Pr., $39.50 Club Pr., $27.95

Be sure to
consider these
important
titles as well!

MICROCOMPUTER TROUBLESHOOTING
AND REPAIR. By J.G. Stephenson and B.
Cahill .
585106-7 Pub. Pr., $24.95 Club Pr., $18.95

DIGITAL AND MICROPROCESSOR TECH­
NOLOGY, Second Ed. By P. J. O'Connor.
585184-9 Pub. Pr., $42.00 Club Pr., $33.50

BUCHSBAUM'S COMPLETEHANDBOOK
OF PRACTICAL ELECTRONIC REFERENCE
DATA, Third Ed. By W.H. Buchsbaum.
583880-X Pub. Pr., $34.95 Club Pr.• $26.50

MICROELECTRONICS, Second Ed. ByJ. Miil­
man andA. Grabel.
423/30X Pub. Pr., $56.95 Club Pr., $41.50

INTRODUCTION TODIGITAL SIGNAL PRO­
CESSING. ByJ. G. ProakisandO. G. Manolakis.
584954-2 Pub. Pr., $50.00 Club Pr., $37.50

ON-LINE ELECTR ICAL TROU BLE ·

i~~~lINGp~{ ~.~~.~~sl. Club Pr., $26.50

ESSENTIALCIRCUITS REFERENCEGUIDE.
ByJ. Markus & C. Weston .
404/623 Pub. Pr., $59.95 Club Pr., 547.50

Write Code No. of th e
$2.89 se lection h ere

FOR FASTER SERVICE IN ENROLLING
CALL TOLL-FREE 1-800-2-MCGRAW

Name _

Address/Apt. #. ---'-

Signature _

__IIL..-__

Sta te Zip _

This order subject to acceptance by McGraw-Hill. All
p ri ces subject to change without n otice. Offer good

.on ly to new m em bers . Foreign m em ber acceptance
sub jec t to special co nditions.

ECGA~lL ~_~

City _

r----MAIL THIS CO UPON TODAl' ----,

McGraw-Hill Book Clubs
Electronics and Control Engineers'
Book Club®
ao, Box 582 , High ts town, NJ 08520-9959 .

Please e nroll me as a member and se nd me th e tw o
books ind ica te d , plus the PORTABLE ELECT RONICS
DAli\ BOOK. I am to receive on e book for just $2.89, th e
othe r at the discou n ted member's p rice , plu s local tax,
sh ipping a nd handling charges . I agree to purchase a
minimu m of one add itional book during my first year of
membe rs hi p as ou t li ned u n d e r the Club p lan d e ­
scribe d in th is ad . I underst a nd that a shipping a nd
handling cha rge is added to all shipments .

ANTENNA APPLICATIONS REFER·
ENCE GUIDE. Edited by R. C. Johnson
and H. Jasik. 496 pp., 368 iI/us. and
tables. Covers the major applications of
antenna technology inallareas ofcommu­
nications andtheirdesign methods. Em­
phasizesimportant newapplications such
asearth station , satellite, seeker, aircraft,
and microwave-relay antennas.
322/848 Pub. Pr., $59.95 Club Pr., $42.50

RADIO HANDBOOK, Twenty-Third
Ed. Edited by W. I. Orr. 667 pp., 1,073
iflus. and tables. The latest edition of the
mostcomplete, currentresource onradio
technology and its applications. Expert
contributorsshow you howto select, de­
sign, build, test and operate all kinds of
equipment.
584ti38·1 Pub. Pr., $29.95 ClubPr., $23.95

AUDIO ENGINEERINGHANDBOOK.
Editedby K. B. Benson. 1056 pp., 722 iI­
Ius. The ideal on-the-job reference for pro­
fessionals who design , operate, and ser­
viceaudio equipment. It's aone-volume
source offundamental audioacousticsen­
gineeringinformationand practical how-to
source bookcovering generation , trans­
mission , storage, and reproduction of the
audio signal.
0471774Pub. Pr., $86.95 Club Pr., $59.95

SWITCHG EAR A ND CONTROL
HANDBOOK, Second Ed. Edited by
R. W. Smeaton. 1,056pp., 789 iflus. The
only handbook that treats all aspects of
switchgear control , includingdesign, ap­
plications, safety, and maintenance. Up­
dated toreflect thechangesbrought about
by the use of computers, solid-state
devices, and programmable controls.
584/494 Pub. Pr., $85.00 Club Pr., $59.95

DIGITAL FILTERSAND SIGNAL PRO­
CESSING, Second Ed . By L.B. Jack­
son.410 pp., iflus. An acclaimed guideto
signal processing theory, design
methods, and implementation strategies.
Using an intuitive approach, the author
covers state-space representation, AID
and OIA conversion , the OFT, FFT, and
much more.
585269·1 Pub. Pr., $52.50 Club Pr, $39.50

• IMPORTANT INFORMATION ••• WE MAKE IT EASY TO GET!
In our ra pidly changing wor ld, those who p er for m best are th ose who are best
informed. Des igned exclusively for the practicing engineer, the Electron ics and
Con trol Engineers' Book Club provides yo u with informati on th at is re levan t ,
re liable , and specific enough to meet yo ur needs. Eac h Club bulletin comes your
way 14-16 times a year and offers you more than 30 bo oks to ch oose from - th e
best and newest books from all publishers!
• DEPENDABLE SERVICE •.. WE'RE HERE TO HELPl
Whether you want information about a book or have a questi on abou t your
membership, our qualified staff is here to help. Ju st call us toll-free or write to ou r
Customer Service. We also make sure you get on ly the books you want. All yo u do
is simply tell us your choice on the Reply Card and return it to us by the specified
da te. If you want the Main Selection , do nothing - it wi ll be se nt to you
automatically. fA small shipping and handling charge is added to each sh ipment.)

• CLUB CONVENIENCE •. •WE DO THE WORK!
Beyond the benefit of timely information, Club membership offe rs m any other
benefits. For example , yo u get a wide ch oice of books that cannot be matched by
any bookstore - anywhere. And all your books are conveniently delivered right to
your door. You also get the luxury of 10 full days to decide whether you wan t th e
Main Sele ction. If you should ever r eceive a Main Selection you don 't want because
the Club bulletin came late, just return it for cr edit at our expense,
• SUBSTANTIAL SAVINGS ••• AND A BONUS PROGRAM TOO!
In keeping with our goal to provide you with the best in format ion at the greatest
possible savings ,you will enjoy substantiabdiscounts - up to 40%!- on every book
you buy. Plus, you're automatically eligible for our Bonus Book Plan which allows
you savings up to 70% on a wide selection of books.
• EASY MEMBERSHIP TERMS •• . IT'S WORTHWHILE T O BELONG!
Your only ob ligation is to purchase one more book - at a handsome discount ­
during the next 12 months,after which you enjoy the be nefits of membership wit h
no further obligation , Either you or the Club may cancel membership anytime
thereaft er.

Here's how the Club works to
serve YOU:

INDU STRIAL ELECTRONICS, Thi rd
Ed . By J.T. HumphriesandL.P. Sheets.
651pp., iflus. Aclear, convenient guideto
the components and systems used in
modern industry. Included isanextensive
collection of manufacturers' data sheets,
alongwithmany quick-access tablesand
charts.
585226-8 Pub. Pr., $41.95 Club Pr., $31.95

BUILD YO UR OWN UNIVERSAL
COMPUTER INTERFACE . By B.
Chubb. 309pp., illus. , sottcover. Guiding
youfromtheory to step-by-step assembly
instructions, this lively manual showsyou
how toconstruct acomputer interfaceand
hookit uptovirtually anyIBMorIBMcom­
patiblepersonalcomputer, includingthe
XT, XT-286, AT, and System/2 Model 3D .
585080·X Pub. Pr., $19.95 Club Pr., $15.95
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FIG.1-THE ADD-ON-CARD can be plugged into a modular telephone outlet at any point
along the indoor phone line, without any mod ification to the exist ing installation.

Resis tors RI7 and RI 8 set the
gain ofIC 7 to I , C24 provid es AC
coupling for the incoming s ig ­
nals, and 0 10 an d 0 11 are 4 .3
volt-Zener diodes; when con­
nected back to back they limit the
voltage swing on the secondary of
T1 to 5 volts (4. 3 + O.7), thereby
p rotecting IC7 a n d ICll from
voltage transien ts. The transmit­
te r outp u t of the OTMF trans­
cei ve r is buffered by ICll-b to
drive the 60 0-oh m line trans ­
former T1. ICll-b is configu red as
an inver ting amplifier with a gain
of 1. By con nect ing the non-in­
ver ting input to a reference volt­
age of 2 .5 volts, the output swing
can exten d to both rails, cen tered
arou n d 2 .5 volts.

The other s ide of TI 's secon d­
a ry is con nected to the output of
ICII-a which is con figu red as a
voltage follower to buffer the volt­
ag e reference of IC7 , and is also
u sed as a return for the line
transformer T1. The on-chip
clock oscillator of IC7 uses a
3 .58-MHz crystal, and the output
is coupled to the input of 4-bit
b inary cou n ter IC8-a vi a C21.
The first-stage output of the
cou n ter is the sou rce of the 1.79­
MHz clock for the processor. The
fourth bit of IC8-a outputs 224
kHz, which IC8-b divides down to
14 kHz . The I4-s tate counter,
IC9, divides the 14 kHz by 1024
down to 13.65 Hz, which is the
real-time cloc k . The I3.65-Hz
clock s ign al is used to tag even ts
such as outgoing calls, incoming
ca lls , an d duration of ca lls , with a
relative time an d date. The host
compu te r converts it to absolu te
time and dal e.

Varistors R27-R29 are u sed as
surge s u p p re ss ors , preventing
the tip an d ring terminals from
exceed ing a differential potential
of 150 volts with respect to chas­
s is grou n d an d to each other.
Bridge-rectifier BR2 is used to
cor rec tly pol arize the telephone
line on its way to the line-status
an d -con trol circu itry. The ring­
detector circuitry is con nected
directly to tip an d r ing. It dete cts
an AC s ignal greater than 100
volts p-p. Capacitor CI 8 blocks
the 48-volts OC from opto-cou­
pler ICI5 's LEO , and Rll limits
the LEO 's current .

When a ring s ignal is present,
the opto-couplers output tran­
sistor is on, which cau ses C26 to

Esc F9=More F10=Help

buses b e tween the hos t pro­
cessor (80xx) and the controller's
6502 . Th e OTMF (d u a l - t on e
multi -frequency) t ran s ce ive r,
IC7 , is constantly monitoring th e
telephone line for OTMF ac­
tiviti es, as well as for incoming
calls. When dialing, th e trans­
ceiver generates OTMF signals .

Ins Del

BAITERY BACKUP
(OPTIONAL)

t ~ pgDn End

1/ 25 Records Tel. No. Descr ipt ion

1. 8 Operator
I) 1 Long DistanceL. .

3. 20 Long Distance
4. 21 Long Distance
5. 38 Long Distance
6. 31 Long Distance'
7. 40 Long Distance
8. 41 Long Distance
9. 58 Long Distance

to . 51 Long Distance
H. 540 General Infornation
12. 550 Group Ta lk Line

HOlle PgUp

cessor on pin 1 (the directi on pin)
~ accord ing to whether the host
z computer wants to read from or
~ write to the SRAM. Components
G CI6 , RI , and 0 3 provide the pro­
::J cessor wit h a power-on reset.
w6 The peripheral interface adapt-
15 er (PIA)IC3 is responsible for syn­
ri chronizing the control of the

42

FIG. 2-THE CONTROLLER CAN PREVENT a number from being dia led if the prefix
matches a number on your " list to restrict."



YOU CAN MAKE YOUR OWN PC BOARD for the telephone line controller. This pattern is
for the component side of the board.
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discharge, pulling the in­
put of ICIO-d to ground.
The processor reads the
output of ICIO-d (high
when ringing) into data
line DO by enabling ICI.
Resistor RIO charges C26
at a rate where the brief
pauses between rings will
not reach the threshold of
IC10-d, thereby main­
taining ICIO-d's output
high.

Schmitt trigger ICIO-e
and IC14 allow the con­
troller to "pick-up," or get
on line. The processor
sets the input of ICIO-e .
The output ofICIO-e then
drives the LED part of
opto-coupler IC14 to
ground via R7 . The tran­
sistor part of IC14 then
turns on, driving Q3 . At
this point, the following
components are con­
ducting the loop current
in a clockwise order: R13,
Y4 of BR2, Q3, LE01, R9,
Y4 ofBR2, and R12. LEOI
is there only to indicate
that the controller has
"picked-up...

A circuit made up of
transistors Ql and Q2,
IC13, and IC10-c con­
tinually monitors the
telephone line. When any
telephone on the line is
picked up, the voltage be­
tween the tip and ring
drops from 48- to 7-volts
DC and, as a result, Q2
turns off. Transistor Ql
then turns on, turning
on the transistor in the
opto-coupler IC13, caus­
ing the output of ICIO-c
to go high. That tells the
processor that somebody
is on the line. The pro­
cessor reads that signal
on data line 01 via ICI.
ICIO-a and -b provide the
internal microprocessor
with a reset pulse on
power up, and on bus­
transfer command.

The card can get its
power from the host com- (J)m
puter via 02, at least ~

while the host computer m
is in operation, and the ~
external wall transformer ~
is not connected. The ex- <0
istence of external power ~
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FIG. 4-PARTS-PLACEMENT DIAGRAM. The card is assembled on a double-sided PC
board that fits in an expansion slot on your motherboard.

PARTS LIST

All resistors are Va-watt, 2%, un­
less otherwise indicated.

R1 , R2, R10, R1 7, R18-100,000
ohms

R3--51 ,000 ohms
R4-R6-1 megohm
R7-5100 ohms
R8-4700 ohms
R9-300 ohms, Y2-watt
R11-2200 ohms
R12, R13--5100 ohms
R14-3000 ohms
R15. R24-36,000 ohms
R16, R2Q-10,000 ohms
R19-2 megohms
R21 . R22. R25, R26-33,000 ohms
R23--390 ohms
R27-R29- P7056 125-volt surge

suppressor

Capacitors
C1-G11 . C13. C14, C25-0.22 ....F. 50

volts. ceramic
C12-470 F. 25 volts, electrolytic
C15-220 F, 10 volts, electrolytic
C16-1000 pF, 100 volts, ceramic
C17-D.47 F. 50 volts. ceramic
C18-Q.22 F, 250 volts
C19-1 ....F. 250 volts
C20. C21-D.01 ....F. 100 volts.

ceramic
C22, C23-Q .1 ....F. 50 volts, ceramic
C24-Q.015 ....F. 100 volts, ceramic
C26-4.7 ....F, 25 volts, electrolytic

Semiconductors
IC1-74HC244 octal tri-state buffer
IC2-74HC541 octal tri-state buffer
IC3--S26C41 interface adapter
IC4-V62C64 8K x 8 SRAM
IC5-74HC245 octal transceiver
IC6-65SC02 8-bit microprocessor
IC7-S18C62 DTMF processor
IC8-74HC393 dual4-stage counter
IC9-74HC4060 14-state counter
IC1Q-74HC14 hex Schmitt trigger
IC11-LMC660 quad op-amp
IC12-LM2940CT-5 +5-volt

regulator
IC13. IC15-4N32 optoisolator
IC14-H11D-2 optoisolator
BR1. BR2-DB103 bridge rectifier
D2. D3, D5. D13--1N4148 switching

diode
D4-1N5253B 25-volt Zener diode
D1 . D6-D9. D12-not used
D10, D11-1N4731A 4.3-volt Zener

diode
LED1-P300 light-emitting diode

(any color)
01 , 02-IRFD210 N-channel hex

DIP
03--MPSA43 H.V. NPN transistor
Other components
J1-H9032 modular connector
J2- 8926 747844-1 female D-sub-

miniature connector
T1-42HL016600/600-ohm

transformer
XTAL1-3.579545-MHz crystal

Miscellaneous: PC board , 9-volt
200-mA AC wall adapter. E09P
male D-subminiature connector.
battery holder, PC bracket, hard­
ware, solder, etc.

Note: The following items are
available from AC&C, 717 E.
Jericho Tpk., Suite 101, Hunt­
ington Station, N.Y.11746: A PC
board (TLC-1) and OGC Re­
strainer software (on 5Y4-inch
floppy disk), $55.00; A wall
transformer, modular phone
cord, three connectors, and a
metal PC mounting bracket
$36.00; all the above mentioned
items, and all components in­
cluding semiconductors, re­
sistors, capacitors, and op­
toelectronics devices; ·$198.00.
Be sure to add $5.50to any order
for shipping and handling. For
technical information, write to
AC&C, and please include a self­
addressed stamped envelope.
AC&C is constantly adding soft­
ware functions for the entire
product line, and for those with
unique applications, AC&C is
ready to work on your custom
software requirements.
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THIS IS THE FOIL PATTERN for the solder side of the telephone line controller PC board.

Construction
Construction of the

card is straightforward.
Figure 4 shows a parts­
placement diagram. The
PC board can be made
from the foil patterns pro­
vided, or you can pur­
chase one from the
source mentioned in the
parts list. When building
the board, just be sure to
install the IC's last, as
they are more susceptible
to damage than the other
components . The only
other thing that needs ex­
plaining is the bracket
that holds the card down
in the computer. You
must take a "blank" IBM­
(Continued on page 82)

(ACline transformer, and
or battery backup) is de­
tected by ICll-d, in order
to alert the user before
shutting off power on the
host computer. Resistors
R24 and R22 are set to
provide the non-invert­
ing input of ICll-d' with
2.39 volts .

When external power
exists, the cathode of D2
is at 5 volts. When exter­
nal power does not exist,
the voltage drops to 4 .3
volts ; resistors R25 and
R26 divide the voltage by
2, to 2.5 and 2.15 respec­
tively, to drive the invert­
ing input of ICll-d. The
output, therefore.-will go
high when the external
power does not exist and
vice-versa. The 5-volt reg­
ulator IC12 provides the
circuits with power as
long as it is supplied with
at least 6 .5 -volts DC or 7
volts AC RMS.

A provision has been
made for future interface
with external hardware
on a three-line serial com­
munication; see pins 2-4
of connector J2 . Also,
g r 0 u n dan d Vcc i s
brought to pins 1 and 5
respectively. The connec­
tion of a battery to pin 7 is
optional; when used, it
ensures proper operation
during power interrup­
tions.
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DATA DISKS:
HIGH SPEED
DEVICE
SELECTION
FOR THE 90'S

ED PRESTWOOD*

coco
o

TRADITIONALLY. DEVICE SELECTION

involve d p a ging t h ro ugh h ard
copy selec tion gUides a n d da ta
books u n til a suitable device was
located. Now, with the revolution
in electronic data processing, the
technical community is quickly
moving toward high-speed com­
puter-assis ted s oftware for select­
ing semicon ductor s an d other
electrical components. The pro­
cess is not only faster an d s im­
pler, it a ls o results in b et ter
device se lections.

What began as a s im ple foray
into PC-assisted device selection
is rapidly becoming the p referred
m ethod of device selec tio n by to­
d ay's engin eers . For one th ing,
data di sks routinely save users
h ours in the device-selection pro­
cess. Second , an d perhaps even
m ore important , there's a t re­
mendous cost advan tage for en­
gineers to design in components
that n ot only perform well, but
are cost-effect ive as well. Select­
ing the ideal device at the bes t
p rice often results in the savings
of thousands of dollars for com­
panies that take the time to op­
tim ize their designs . Some com­
panies a re even using data di sks
to find better, less expensive re­
placements for co m ponents in
existing des igns .

What are data disks?
Data di sks are selection gUides

on floppy di sks. Manufacturers
are n ow providing data di sk's to
'Ed Prestwood is president of Cybersoft,
Inc .. a Tempe. AZ company specia lizing in
the production of data disks .

customers as a s u p plemen t to
conventional literature to speed
up an d s im plify the device selec­
t ion proces s. Data disks a re not
intended or designed to repl ace
data s heets ; instead , they a re
co m p u te r-ass isted selecti o n
gUides that recommend several
su itable devices for the u ser's ap­
pli cation. They run on popular
PC's and h elp users select the ide­
al device or product for their ap­
pli cation in secon ds rather than
minutes or eve n h ours. Some
data dis ks integrate cross refer­
ence s u ppor t for as m any as
27 ,000 competit ive devices.

Finding the right
component for a

particular application
is easier than eve.;

with the help of
today's data disks.

Aft er the d ata di sk recom­
m ends seve ra l s u itab le can d i­
dates, it's up to the user to obtain
the a p p rop r iate data s heet to
make a final intelligent selection.
To make it eas ier to order the
proper li terature, some di sks
even contain listings of technical
literature for the devices on the
di sk. The Motorola data disk, for
instance, lis ts every application
note, ar t icle reprint, engineer ing
bulletin, t rain ing cou rse, data
sheet, an d data book availab le for
over 13,000 integrated circuits
and discrete sem icon ducto rs.

What do data disks do?
One of the s imples t fu ncti ons

provided by these electron ic se­
lec tion guides is the part number
search . Users enter the device
numb er they a re interested in ,
press the Enter key, an d the pro- ~

gram con ducts the searc h . Wh en ~

the par t is found, all information ~

concern ing it is di splayed. The CD
mm ore sophisticate d di s ks auto- :n

matically search every product
category on the disk for a spec-
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SOME AVAILABLE DATA DISKS
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Hied part number. A u seful varia­
t ion of the part n u mbe r search is
the partial pa rt number search.
In a partial device n umber search
(also called a substr ing searc h ),
the u ser enters a porti on of a de­
vi ce number-"6800, " for in­
s tance. The program then locates
every device that con tains "6800"
somewhere in its part number
a n d di splays the list in a tabu lar
format on the scree n . One sim ila r
feature is called the com plemen ­
tary device n umber searc h. This
option will loca te the electri cal
complemen t for any di screte de­
vice specified by the u ser.

A few of the cu r ren tly available
data disks provide a u seful cross­
referencing feature. If the .spec­
ifi ed part number isn' t on the
di sk, the program automatically
looks for it in a spe cial cross-ref­
ere nce file. If it's listed . the soft­
ware automatically looks up the
manufacturer's equ ivalen t device
an d di splays the informa tion for
that devi ce. So me data di sks tell
u sers if the cross-reference de­
vice is a "sim ila r replacement" or
a "direct replacement." The Har­
ris Op Amps data disk even tells
users about the pin-to-pin com­
patibility an d the degree of elec­
trical eq u ivale n cy The Harris
di sk also provid es comments re­
ga rding the su itab tltty of the de­
vic e a s a s u bst itute for the
requested device number.

For most u sers. the most valu­
able capability of data di sks is the
parametri c s earch fu nct ion .
After this function is s elected ,
the program di splays a menu of
parameters for the devices in the
selected produ ct category. Users
then s elect the parameters for
their applica tion from a menu
an d en ter minimum or m ax­
imum values a p p rop r iate for
th eir a p p lica t ion . Some d ata
s ea rc h disks provide pop-up
menus that list choices for pa­
rameters such as package. tem­
perature range. Zener voltage .
etc. After e n te r ing the va lues.
pressing a s ingle key will di splay
all the devices that meet or ex­
ceed the specified requirements.

Like any goo d sp readsheet, the
better data di sks allow u sers to
conduct "w hat if? " sess ions .
High-end d a ta disks . s uch a s
thos e developed by CyberS oft, ac­
tually remember the previous pa­
rametric s earch a n d p ermit
u sers to conduct the searc h over

and over, "tweaking" jus t one or
two pa rameters wit h each pass .
Tha t p ermits u s ers to m ake
whatever compromises are nec­
essary to optim ize the cost-pe r­
formance tradeoffs.

Data d isks also provid e a h os t
of other features, s uch as the
ab ility to limit searc hes to mili­
tary compo nents , su rface mount
compo nents, or m ilitary su rface
mount components. Many data
disks include a printable "In for­
mation Reques t Form" so that
u s ers can order tech n ical li ter­
atu re an d sample devices. Most
data disks also con tain sales of­
fice an d/ or di stributor con tact
lists. Help files, s creen-color util­
ities . an d printer utilit ies (in­
cl u d ing n e twork a n d s poole r

Analog Devices
Two Technology Way
Norwood, MA 02062
Bill Schweber (617) 329-4700

CIRCLE 225 ON FREE INFORMATION CARD

Best Power Technology
P.O. Box 280
Necedah , WI 54646
Literature Center (800) 356-5794

CIRCLE 226 ON FREE INFORMATION CARD

Bourns
1200 Columbia Avenue
Riverside, CA 92507
Customer Service (714) 781-5500
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Burr-Brown
P.O. Box 11400
Tucson, AZ 85734
Customer Support (800) 548-6132

CIRCLE 228 ON FREE INFORMATION CARD

Cuttler-Hammer
Dept H293
4201 N. 27th Street
Milwaukee WI 53216
Diane Nuesslein (800) 833-3927

CIRCLE 229 ON FREE INFORMATION CARD

Equipto
351 Woodlawn Avenue
Aurora IL 60506
Customer Service (708) 897-4691
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Harr is Semiconductors
P.O. Box 883, MIS CB-1-25
Melbourne, FL 32901
Literature Center (407) 724-3739

CIRCLE 231 ON FREE INFORMATION CARD

s u p port) are al so available on
so me disks . The Burr-Brown
data disk even has a provision for
displaying n ew product informa­
t ion that u s ers can download
from the Burr-Brown BBS in Tuc­
son, Arizona . Thoughtful man­
ufacturers also include a phone
number for users to call to obtain
the latest versions of their data
disks. Many offer free su bscr ip­
tion s ervices.

Are all disks created equal?
By no m eans. Several of the

data disks available today are
highly polished, professional
softwa re packages. A few, how­
ever. carry the mark of the novice.
The differences matter little .
however, when a manufacturer
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George Washington Hwy.
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Santa Clara, CA 95052
Literature Center (800) 843-1515
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Titan Severe Environments
20151 Nordhoff Street
Cathsworth, CA 91311
John Van Pullen (818)709-7117
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Western Digital
17900 Von Karman Ave.
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Literature Center (800)832-4778
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FIG.3-A SAMPLE DEVICE INFORMA­
TION screen from Western Digita l's data
disk.
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data its elf. All data disks d e­
velope d by Cybe rSoft provide ex­
tensive footnoting capab ilit ies .

Another. important th in g to
look for in a data di sk is good
cus tomer su ppor t. Some compa­
nies , like Burr-Brown, Motorola ,
and Wes tern Digital , a re placing
their data disks onto corporate
Bu lle ti n Bo ards so u s ers can
download their latest data di sk
(and/or n ew product updates) in
minutes. Others , like Equtpto ,
provide a de dicated custome r ser­
vice number that u sers can call.
Within minutes , Equipto s en ds
FAX information on any compo­
nent covered in their data disk to
their custome rs. Equipto 's disk,
cou pled with their dedicated sup­
port line, h as not only dramat-

constde ration when gauging the
amou n t of information on a disk
is the number of cross references
supported . Motoro la's data
search d isk con ta ins we ll over
25,000 cross-refe re nces , which
ca n be a great convenience for de­
s igners and technicians ali ke.

Some data disks include pric­
ing info rmation. Most engineers
insi s t on seeing price informa­
tion, even if it's only "ball park"
pricing. Relative pricing greatly
si mplifies designing to a budget .
If two devices will work in a spec­
ified a pp lication and one cos ts
h alf as much as the other, it gen­
erally pays to take a good look at
the less expens ive component.
Some disks , lik e the Titan Data
disk, provid e u sers with volume
pricing based on the quantities
ordered .

One other feature that appears
only on high-end data di sks is
footnote su ppor t. All too often, a
device that looks ideal may be in­
appropr ia te because of some sub­
tle ch a racte r is tic that isn't ob­
vious by looking at the tabular

mo s t important parameter, it is
di splayed in the firs t co lu m n .
Likewis e , if the u s er specifies
breakdown voltage as the second
most important parameter, it will
be di splayed in the secon d col­
umn . Auto ma t ic p aram e t er
queuing , coupled with au tomatic
multi-level sort ing, provide users
with the mos t useful an d conve­
nient di splay sequence po ssible.
B u r r -B r ow n , H arris , and
Motorol a su pport bo th of these
important features in their data
disks.

Data di sks also vary greatly in
the amou nt of data they store.
The number of devices is not a
reliable in dicator of the amou n t
of information contained on the
disk becaus e there may be only
five or s ix columns of in forma­
t ion availab le for each device.
CyberSoft, who d eveloped t he
Burr-Brown, Harris, Motorola ,
Titan , and Western Digital data
dis ks , su pports up to 64 colu mns
of data for every d evice, which
can add u p to a lot of da ta . A final

~Icw to I'Iotorola's Integnt Ml CIIUUts Data jisk
1lI111/! R<v2 109!Ed ihoo

FIG. 2-MOTOROLA'S IC data disk gives
access to a wide variety of product cate­
gories.

numbers) . That's an awfu l a p­
proach to searc hing a database,
s ince the 16th d evi ce- or the
2,0l6th, for that matter-may be
the ideal device for the specified
application. Look for di sks that
search the entire database for pa­
rameters selected by the user,
th en r eport b a c k t he t o ta l
n u mbe r of "h its ." Th e bes t way
for the software to "kn ow" how
many devic es meet the user's re­
quirements is by searc h ing the
en ti re databas e.

Another ve ry u s eful feature
that separates the men from the
boys is called parameter queu­
ing. That is , the program auto­
m aticall y displays the param­
eters in the same sequence that
the u ser selected them in. If a
u ser selects rD S(on ) as his or h er
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th e ease of selecti on rather than
s olely on the reputation of the
manufacturer.

A few of the data disks available
today provide automatic multi­
level sort capab ility, wh ich is a
d e finit e advantage in today's
com pe t it ive m arket. CyberS oft ,
Inc. introduced the multi-level
s ort feature when it d eveloped
th e fir st Motorola data disk in
1987. The multi-l evel sorting al­
gor ith m sorts each an d every col­
umn selected by the us er. It so r ts
on the firs t s elected parameter,
the se con d parameter, the th ird,
an d so on ac ross all the param­
eters s elected by the u ser. The
procedure takes pl ace in milli­
seconds and assu res users that
the ab solute best device in the
databas e for the s pec ifie d a p ­
pli cation is a lways listed firs t ,
and so on.

The automat ic multi-level so rt
is a rguably the very bes t way to
display data . A less us eful com­
promi s e to the automatic multi­
level sor t is the m anual colu m n­
by-column sor t tha t u sers can
conduct a fte r the searc h has
been co mplete d.

One feature u sers s hou ld be
aware of is called the "ea r ly­
abort" search a lgor it h m. Some
data disks search their databases
an d abort the sea rc h after a spec­
ified number of d evi ces a re lo­
cate d (10 an d 15 a re co m mon

FIG. 1-THE MAIN MENU from Philips
Components' Discrete Semiconductors
Transistors data disk.

h as the on ly da ta dis k tor their
given product line. But with n ew
d isks becoming availab le every
few weeks , the competition to
provide the most co nve n ien t an d
powerful user in terface is inten­
s ifying . All the m anufa cturers
m entioned h ere h ave improved
their di sks with each new revi­
s ion. It may seem ironic, but to ­
day and th rough out the 90's , the
battle for sh a re-of-m in d will be
fou ght an d won on the basi s of
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really increased sales leads , it's
al s o propelled them into a record
sales year.

Who's offering data disks?
Over the p a s t four yea rs, a

number of com panies have pro­
vided data disks to their custo m­
ers . Dis ks a re d is tributed a t
trade s hows , tech n ical colleges
and universiti es , a n d th ro ugh
"shareware " catalogs . More an d
more of t he 6,000 + bull etin
board s ervices ac ross the United
S tates h ave data disks waiting to
b e downloaded at no charge. The
following lis t shows a sampling of
the data disks that are free for the
asking.
• Analog Devices-This disk pro­
vides pricing information a n d
covers. Analog Devices' line of op
amps and data convers ion cir­
cuits . Dis ks containin g SPICE
emulation models for Analog De­
vices op am ps a re under develop­
m ent and will soon be availab le.
• Bes t Power Technology-This
disk , availabl e in Engli sh ,
French, German, or Spanish , is a
"brochure-on-a-floppy" for their
broad line of com pu te r-grade un­
interruptible power su pplies.
• Bourns-Bourns "S electrim"
data disk provides coverage for
Bourns' complete line of trimmer
potentiometers.
• Burr-Brown-This data di sk
covers Burr-Brown's en ti re line
of op amps, ins trumenta ti on
amplifiers , isolation a m pli fie rs,
analog circuit fu nctions, D/A an d
NO converters, a nalog circuit
multiplexers, sample/hold ampli­
fi ers, voltage-to-fre quency con ­
verters , a n d d a t a-a cquisi ti on
components.
• Cu ttler-Ham mer- Billed by the
company as an "Expe rt System"
program, this data searc h di sk
leads specifiers th rough a ser ies
of pertinent ques tions th at re­
sults ultimately in the recom­
m endation of the a p p ropriate
photoelectric or proximity trans­
ducer for a give n s pecifie d a p ­
plica tion.
• Equipto-The Equipto disk in ­

en corporates more grap h ics than
o most data di sks. It h elps u sers
~ specify the opt im al modular en ­
g: closure (including vertical racks
fa and slope front consoles ) for elec ­
uJ tronic equ ipment. Also in clu des
6 computer furni ture, instrument
o cabinets, and EMIIRFI sh ielded
C? enclosures .
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• Harris-Harris ' firs t en t ry in
the data dis k a rena covers their
broad line of operational ampli­
fiers, including devices from the
recent merger of GE, RCA, an d
In tersil. Look for add it ional Har­
r is produc t lines to b e a d ded
soon. A disk con tain ing SPI CE
macro mod els for several Harris
op amps is also availab le.
• Lambda-Lambd a offe rs a
dis k cover ing their broad line of
AC-D C s witching and linear
p ow er s u p p lies, DC-D C power
s u p p lies a n d co nver te rs , sup­
plies fo r labora tory a n d test
equ ip ment, power sem icon d uc­
tor s an d power systems. It also
includes pricing information.
• Motorola-Motorol a offers two
IBM disks con tain ing all the se­
lec ti on gu ide inform a t ion for
both IC's an d di s cretes . These
di sks ope rate s tan d-alone or in
concer t when cop ied onto a hard
drive. This disk is also available
on a s ingle mi crofloppy for Mac­
intosh PC's . It features 124 prod­
uct categories, 13,000 device
numbers , ,27 ,0 0 0 com peti t ive
cross references, and h alf a mil­
lion parameters. Motorola also of­
fe rs S PIC E model s fo r t he ir
power MOSFET's an d scatter pa­
rameters for selected s mall s ignal
RF devic es .
• Newport-The Newport Optics
Catalog on a floppy features their
line of optical lens es. Includes
over 2, 100 cross reference prod­
u cts for several of Newport's ma­
jor competitors products.
• Philips Co m pone n ts- T h is
co m pan y is offering four data
di s ks , covering diodes , FET's,
hybrid am plifiers, optocou plers,
power MOSFET's, s m all-s ig nal
transistors, an d tr igger devic es .
Compe titive cross references and
pricing are su ppo rted .
• Preci sion Monoli thi cs-The
"Pre cisio n Deci sions" da ta di s k
provides data for PMI's IC product
line , including op a m ps , data
conversion circuits, and sample
and hold circuits. Includes prices
and in dustry cross references . A
di sk con tain ing S PICE em u la ­
t ion models is also ava ilab le.
• Titan S evere E n v iron ment
Sys te ms- The Titan disk fea ­
tu res the company's full line of
SE CS mili t ari z ed a n d ru g­
ge d ize d b oa rd-level an d system
products, including microcom­
puters, memory, parallel an d se­
rial in t erfa ce , bus interface,

analog , an d peripheral controller
modules. The data disk also in­
clu des product overvi ews a n d
general pricing information.
• Wes tern Di gital (WD)-Pro­
vides extensive coverage for WD's
line ofVLSI ch ip set so lu tions for
XT, AT, 386 and 486 PC architec­
t u re s , including their Mi cro­
chan nel products . Prints prod­
u ct overviews a n d provides a
u s eful "Related Solutions" s ec­
tion. WD also offers a two-disk set
of u til iti es and schematics cap­
tured using the ORCAD/STD III
v3. 22 softwa re . This data search
d isk set facilitates the develop­
ment of design solutions based
on the AT-compatible WD286­
LPM16 motherboard.
• Xe n tek- Th is disk provides
prici ng information a rid major
parameters for Xen te k 's line of
standard linear power supplies.
Extreme isolation transformers
a n d sw itch ing power supplies
will be added in the near fu ture.

Gimmick or trend?
Data disks have come a long

way from the first ones that ap­
peared in the mid 1980's. What
may h ave begun as a marketing
gim m ick is now evolving into a
u seful engineer ing trend. Todays
data disks cover Virtually every
discrete and IC product category.
New disks are also covering
power s u p p li es, sensors, re ­
sistors, VLSI chip sets, plastics,
and even optics and lasers.

The major force driving the
data disk market is that compa­
nies are motivated to make it as
easy as possible for customers to
select and purchase their prod­
u cts. The thrust and cu t of com­
peti tion has helped create a
h ealthy win-win situation: man­
ufacturers view their data disks
as marketing tools; users view
data disks as time-saving engi­
n eering tools. Since introducing
their first data disk, Equipto re­
ports an in crease in sales leads
from 12,000 per year to approxi­
mately 75,000 better qualified
sales leads per year! That kind of
result, cou pled with increasing
cu s tomer demand for faster, eas i­
er, an d better device-selection
tools will contin u e to assu re the
proliferation of data disks . For
more information, contact
CyberSoft, Inc., at 1820 W Drake
Drive , Suite 108 , Temp e, AZ
85283, (602)491-0022. R-E



LAST M ONTI-I WE FINISHED BUILDING THE MOTHEHBOAHD AND THE

motor-controller board. Then we covered the operating theory
of the power board. So , now let's get to b uil d ing whatever we
haven't covered ye t. includ ing the control panel. power board.
and mechanica l assembly.

Let's mow the lawn already­
rather; let's watch the lawn get

mowed!

Power-board construction
. Following Rig. 1. mount
the followin g com ponen ts
on the solder side (back
s td e) of the PC board:
R42, R52, R54. 07-D9.
020-,-029. and all E-ter-
rninals (they ~re bastcal-
ly solder posts that allow
you to solder heavy-
ga uge wire to the PC
board). Those compo-
nents are mounted on
the solder side in order
to create more space for
the other components. It
is probably a good idea to
add a Vs-in ch piece of
s leeving insulation to the
leads of those components
before assembly (With the ex­
ception of the E-~erminals).

That will prevent any accidental
shorting of the exposed compo­
nenqleads, After they.are installed ,
tr im-the component leads. Now in-
stall the remaining parts on the com-
p nent side with the exception of the
power MGSFET's.

The M0SF T's require the installation of
heat stnks ana insulators before a sernbly For.
each MOSFE . place an insulator on the PC board
and then cover; with a heat sink. Carefully clip off. the
center lead (drain) of the MOSRET as cl se to the device body
as possible. "th e lead is no used because the drain connection
is also provided, )y the m ta l tab on the MOS ET. Ben d tlie
M0SFET lea s at a 90° angle and insert into the PC board so
the device lies flush with the heat sink. Secure th device and
hea f sink to th e PC board with '4-40 fiardware .

Th e high-current jumpers should now be installed on the
solder. side of the P board; ld r t em to the Evterm tnals.
Thejumpers are required because tli etched traces on the PC
board can not handle 15-3b amperes. The [urn pers should be
made of solid insulated 18-gauge wire. Pi ur 2 illus tra tes the,
three types of jumpers. Install the jumpers on the solder side

Construction
Fabricate an aluminum sheet-metal enclosure to house

the con tro l-panel electron ics : we showed you how to
wire everything last month.

As for the manual controller. drill h oles in a
plastic box to a ccommodate the co rnpo-
nentsrwe showed you a schematic of the
controller last month. Feed the ribbon
ca ble through a hole on the s ide of
the plastic box and put a knot on
the inside of t h e box so that the
wire ca n' t b e pulled through.
Fasten the top cover to the box
and attach the knob to the po­
te tiorneter (PI). .



FIG. 1-PARTS PLACEMENT DIAGRAM for the power board. Remember that several
components must be mounted on the solder side of the board to leave room for the other
components (see text).

eno
Z
oc:
I­o
LJ.J
-l
LJ.J

o
o
<c:

54

of the board as follows:

TYPE-A JUMPERS
E-23 to drain of Q8
E-l8 to drain of Q9
E-20 to drain of QlO
E-l3 to drain of Q5
E-lO to drain of Q6

TYPE-B JUMPERS
Drain of Q4 to Drain of Q7
Drain of Q3 to Drain of Q4
Drain of Q8 to Drain of Ql4
Drain of Q7 to Drain of Ql8
(mount on com pon en t side)
Drain of Ql3 to Drain of Ql4
(mount on component side)

TYPE-C JUMPERS
E-23 to E-2l
E-l8 to Jll-lO
E-l9 to Jll-8
E-20 to Jll-9
E-l7 to Jll-8
E-l4 to E-l5
E-l5 to E-l6
E-l3 to Jll-7
E-lO to Jll-6
E-l2 to E-ll
E-ll to E-7
J2l-23 to Jll-3
E-6 to E-8
E-2 to E-6
E-5 to Jll-2
E-l to E-l7
E-l to E-9
E-3 to E-4
E-22 to Jll-4
E-22 to Jll-5

Grass-sensor assembly
Build the mechanical portion

~
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TYPE-AJUMPER ' -:
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TYPE-BJUMPER

FIG. 2-HERE ARE THE THREETYPES OF
JUMPERS. They are used to handle the
high currents that exist on the power
board .

of the sensor assembly as s hown
in Fig. 3 , and wire the grass sen­
sors themselves as sh own in Fig.
4 . The length of the ribbon cable
that connects the sensor assem­
bly to Jl on the motor-con troller
board s h ou ld b e a pproximately
3Y2 feet long. Crimp Jl onto the
en d of the ribbon cable using an
IDC crimping tool or vise.

Power-board testing
In spect a ll solder joints and

jumper connections to en s u re
that everything is properly as­
sembled. Place the power board
on a flat su rface (not plugged into
t he motherboard) a n d te rn ­
porarilyjumperJll-3 , J ll-8, and
J 2l-44 wit h clip leads. Now con­
n ect the +24-volt'inpu t to the PC
b oa rd through Jll-4 ( +) an d
Jll-3 (ground). You should h ear
the relay "click" on. Measure the
DC voltages a t J 2l -3 2 , J2 l -l8 ,

J 2l-30 , J2 l-3 l, an d J 2l-l9. The
voltage readin gs s h ou ld ma tch
the va lues lis ted on the sche­
matic diagram that we showed
you las t month . If all the voltages
read correctly, the DC/D C con­
verters are working prope rly. Re­
move the test clip leads from the
PC board .

Mechanical assembly
Figure 3 shows the mechanical

assembly of the Lawn Ranger. Al­
though it does n ot include all of
the detail s , detail ed mechanical
drawings ca n be purchased from
Techn ical Solu tions . However,
the chances are that you won't
follow the or ig inal plans exact­
ly-jus t as long as you follow the
general layout . Also, make su re
that the cu llin g sectio n is safely
constructed, an d that the blade
sh ield protect s the cu tting de ck a
full 360 degrees . WARNING-The
cutting blades shou ld not be con ­
nected until it h as been proven
that the Lawn Ranger has been
properly co nstructed, is fully
functi onal , an d safe.

Many of the mechanical parts
are available fro m various man­
u facturers lis ted in Table 1. The
res t of the m echanical com po­
n en ts s hown in Fig . 3 are not
ava ilable from TSI; you must ei­
ther fab ricate them you rself or
h ave a local machin e sh op make
them for you.

WHAT'S BEEN COVERED

This series on the Lawn Ranger
began in the June issue. In that
issue , we covered the general op­
eration of the unit, the software,
and we discussed and built the
CPU board.

In the JUly issue, we went over
the electronic control system, the
motor controller board, DIA con­
verter circuitry, grass-sensor cir­
cuitry, motherboard, and velocity­
feedback loops. We gave you the
parts lists for the motor-controller
board and the motherboard, al­
though we didn't get to build them
that month.

In August, we began with the
construction of the motherboard
and the motor-controller board.
Then we covered the operation of
the power board, drive motors,
cutting motors, hand-held control­
ler, and the Lawn Ranger's elec­
tronic control panel.

In this issue we have finished up
the series. We hope you have
found it to be an interesting and
worthwhile project. R-E
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THE TymCard~

$25,000 CHALLENGE
10, Inc., in an attempt to improve the security of it's product,

offers this challenge:

IQ, tnc; is about to release an anti-fraud "smart card" called TymCard, to be used by long
distance telephone companies to-help eliminate-calling cardfraud.' We believe our product to
be unbeatable. To detect any possible flaws in our system./Q,/nc., is offering a prize of$25,000
to the first person who can demonstrate that he or she has been able to access the system, at any
time, by being able to generate a valid code at will. Accessing the system DOES NOT mean
''breaking'' one or more existing TymCards as that only allows temporary and insignificant
access to the system.

A condition of this challenge is that you supply to IQ, Inc., the details on how you were able
to "crack the system" and assist IQ. Inc., to correct the flaw.

Eachrespondentto this challengewill be invited to a meeting with members ofour staff. Atthis
meeting you will be given much more technical information about TymCard as well .as a
description of the service.

Please note that there is absolutely and positively no charge to you to accept this challenge. If
you desire to "borrow" an ACTIVETymCard that will allow you to test the system at any time,
we ask for a $50.00cash deposit. This deposit will be returned to you, in full, upon the TymCard
being returned to IQ,Inc., as agreed.

If you are interested, please call (818) 592-0423 for information as to the
time and location of the next meeting.

NOTE: If you are not located in the Los Angeles area please call the number to arrange for complete information

. to be sent to you by mail.

2 RE-SHOPPER
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2 MTR & 220 BOOSTER AMP

~ .
Here'sagreat boosterforany2meter or 220
MHz hand-heldunit.Thesepowerboosters
deliver over 30wattsofoutputallowingyou
tohit therepeaters full Quietingwhilethelow
noisepreampremarkably improvesrecep­
tions,RamseyElectronicshassoldthou­
sandsof 2mtrampkitsbutnow,weoffer
completely wiredandtested2mtraswell 220
MHz units,Bothhaveall thefeaturesof the
highpriced boostersatafractionof thecost.
PA-1D 2MTR POWER IlllOSTER (10Xpowergain)

Fully wired &tested .. , , . , , . ' , $79.95
PA-2D 22D MHz POWER BOOSTER(8Xpower gain)

Fully wired & tested. .. , . ... , . $79.95

PACKET RADIO
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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 13100 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 witti documentation.

STEPPER MOTOR $29.95
By Oriental Motor, Model #PH566-A-Q5, high precision, 500 steps per
revolution, 0.72!J per step.

HITACHI LCD DOT MATRIX LM215B $29.00
Graphicand Alphanumeric, 480 Dot(W) x 128Dot(H) High qualitydevice
easilyinterfaced with microprocessor. Bit mapgraphics andtext. Otherap­
plications possible. Driving voltages available at microprocessor port,
CMOSITTL compatible signal level, built-in RAM for displaydatastorage
built-inCMOS LCDdriverandcontroller, supports full ASOrandextencfed
character set, character size5x7 or 7x9, dimensions 10.6" L x 4.3" W x
41100" 0

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 1Opcs/$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 0
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 IClBID3, 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 00. 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 & 1/0 Board for IBM PC, XT & Compatibles, real­
time Clock-Calendar with batterybackup.\- RS-232CSerialport, parallel
printer port, SuperPak™, SuperSpool M, 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 BATIERY PACK NP-11 $39.95
(9.61/, 1OooMA)for laptop computersand 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 PCIXTIAT and compatibles (uses AST­
FourPortlXNTM Enhanced Xenlx" Communications Version #2.0)
(ASYNC CLUSTER ADAPTER Cable additional $15.00).

1/4" STREAMING TAPE CONTROLLER byADAPTEC, $33.95
SCSI to QIC-36, Model ACB-3530A (Manual $5.00)

FLOPPY·DISK CONTROLLER BOARD - $19 .9 5
Dual 360K or 720K switch selectable

BEZEL $2.00
For full heighthard drive, black with rectangular LED lowerlefthand cor­
ner, double-sided tape for mounting, 3-218"x5-7/8"

LASER PLATFORM ARRAY $499.00
10 MW HeNe Laser, power supply, 2 beam splitters, 5 front surface
mirrors, AO modulator, AD driver, polygon scanner, photo detectors,
3 special lenses, polarizer, over $5,000worth of optical components
plus documentation. Sold many of these to Fortune 500 companies,
universities, and research labs. Applications include research, design
and engineering. An experimenter's dream.
NEW! NEC 10 Mil HeNe LASER Plus PowerSupply $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"x1-3116" $7.00 19-1/2;'xl-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 D1240
input 3-32 VDC, output 120 VAC 40A

BIPOLAR LEDS

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 ~~:g~ ~~~: ~~.7~~'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

4 RE-SHOPPER



POWER
CABLE

15'7" long, 115V 20A
14/3 grounded 3-wire. Male
plug one end, other end 3
wires. Black. Can be used on
power tools,airconditioning,
electrical appliances, and
wherever.Theseare real beau­
ties,difficult tofind. We have
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: (213\ ....31....,6-......9....1".,,89"-- -..,

24-H0 ORDBI LN: 800-544-'1244
S15.00minimum order. CA resIdents add6.15%

GOTT ELECTRONICS
2227 DuFour Avenue, Redondo Beach, CA 90278

Galt Electronics carries thousands ofparts, i.e., lasers, optics,electro­
mechanical, electro-optic, power supplies, computerrelated materials
and general eledronicsuppliies fartoo numerous tolist Inorder to better
serve you, watdl forourhighly innovative bulletin board catalogordering
system.
Coming soon. .. contests with prizes and giveaways.
Have excess inventories to sell? Call usor FAX usyour lists.
Need special parts?Letusknow.

Argon-Ion Laser (Air Cooled) $2995
These lasers emit visible blue and green lines. Power output is
110rnW. They are re-built withbrand new tubes and power supplies.
Manufactured bya major laser company, they are excellent for laser
shows and holography. These lasers are guaranteed for one year.

NINTENDO GAME CONNECTOR $9.95
The black connector insidegame unit thatgame cartridge fitsinto.
Often needs replacing when 'cartridge makes intermittent contact.
Almost impossible to get.
POWER SUPPLY $9.95
BikorCorp. LBA5-6, Input1151230VAC, 47-440Hz, Output 5V DC
at 6.0 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/mother board, noplastic case, you build
thecase . 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 got40Kof these!
HITACHI DIGITIZER $199.00
HDG-1515BN-C, gridboard/mother board, no plastic case, youbuild
thecase. Standard serial interface. Runs allversions of autocad.
Cannot be used withmouse emulation.

The REAL THING
HARD TO AND

COMPUTER
SWITCHING

POWER SUPPLY
63W 115VAC

IBM-PC
Model 1130700

(+5V, +12V, -5V, 12V)
Brand New Supplies.Good for
the workbench. Can be used
forexternal drive. Full ofgood
parts, 12VDC fan , caps, tran­
sistors, etc. We have over

The completeIBM DOS 3.3 manual 1,000 ofthese units. Priced to
in Spanish. Excellent for the bilin- move.
gual schoolsand trade schools.We 1 $19 95
had ahard time finding these, so •
let'sjust blow then out to you. 2-9 $16.95
1-9 $17.95 10-25 $14.95
10-49 $15.00 -O-R-OE-R-S-'-----L..-----I
50-99 $12.95 .
1OO-up $11.95
EL DOS de IBMes la base para
milesde programasde aplicacion.
Muchas facilidades en el manejo
de datosestanasu disposicion.Y
usted puede desarrollar nuevas
apucaclones en una amplia gama
de lenuuaies de programacion so­
portados.

CABLE NAILS
by the box

WOW!
Black orWhite

Each box, 100 nails.
#814W-AB13mmfor dual
RG-59cable.Manufactured
byABERDEEN. Used totack
when running cable. They
have a hardened nail and
tough plasticconstruction.

1 $2.00
2-9 $1.50
10-~5 $1.25

lASERS
Laser Platform Array KitPrice $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 #GLG 5261) which emits a red beam. The tube is
hard seal and 15.5" long by 1.75" in diameter. It is mounted
bytwo transverse mounting fixtures.

D The laser pawer supply (NEC Part #GLS5281A) powers the
laser tube and has an input voltage of 115 to 120 VAC.
Output sustaining voltage is 2800 to 3300 VDG.

D This unit sitson an 18.5 Ib precision cast aluminum plate.

D The acoustic-optic modulator (NEC Part #OD8813A) is a 140
Mhz broad band amplifier and will take TIL and video
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 onthe deck and requires 24 volts to operate.

D In addition to the main items above, there are (5) special
surface mirrors, (2) beam splitters and (3)special lenses
all attached byoptical mounts which guide the laser beam
to various sensors and places to give the desired result, a
reproduced copy of information.

D We have available an excellent 24voltLAMBDA™ power
supply at49.95 thatwill power both the Acoustic-optic
modulator and driver and polygon motor unitand driver.

Laser Beam Modulator $398 MC14016 tubeof 25 $5.00
(Acoustic-Optic Modulator and Driver) Tri-state switch, CMOS

COMPUTER
POWER
SUPPLY

130W 115 VAC
IBM-XT

Model 1501438

(+SV, +12V , -SV,
12V)

These are brand new
supplies. They make an
excellent workbench
power supply forexperi­
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 344 ON FREE INFORMATION CARD
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Amazing Pocket Referencel

*Plus shipping and handling and Colorado
residents sales tax. See order form below.

(Size 3.2" x 5.4" x 0.6")

480 pages of tables, formulas, & conversions and it fits in your shirt pocket!

7~~~~6/atttuHd

:1.ll.~.:1i.::.~.::.;i.~.::.::.:'~.;~.::.t.;:.:;;.~.:;M.::.i:..;i.e.:;Q.;:.:·.~.::.iN.~..;M.:..:r¥.;~.:; ·.:e.::.:: ;.:.:.~.::·.i·.::.:.".: ; ·..·.i:.::::lililli1':::
.....................................: :.•...: :.: : : :

Water Friction Losses
Water Discharge Tables
Weld Electrode & Solder
Water Pollution & Hardness

Tap'-:Die-Drill Sizes
Drill & Cut l ubricants
Fire Extinguishers
Sand Paper & Abrasives
Sew Blades

• 3200 Conversion
Factors

• Weights of Materials

• Welding

Bolt Torque Tables • Survey & Mapping
Wood SCrew Specs Percent Grade to Degrees
Sheet Metal Seres Specs Mapping Scales & Areas
Nail Sizes and Weights Stadia/Apparent Dip Tables
Wire RopeCable 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

• Hardware

• Plumbing & Pipe

• Mining &Milling
Sieve Sizes & Met Tables
Stock Pile Volume & Weight
Dumping Angles
Mining Equipment Specs

• Money & Currency
Currency Exchange Rates
Interest & NPVTables

US & State Holidays
Signs of the Zodiac
Flowers of the Months
Anniversary Names
Radio Alphabet
Morse & TEN Radio Codes
Paper Sizes (InUl
Mintary 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~uency Spectrum
Sun & Planet Data

• General Information • Glues, Solvents, • Rope, Cable, & Cha~n
Paints and Finishes

• Steel & Metals

• Geology
Mineral Tables
Crystal Systems
Mohs Hardness Scale
Earthquake Scales
Geologic TIme Scale

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 Turns/Inch
Wire Size vs Voltage Drop
Ampacity vs Temperature
Decibel Tables
Electric/Electronic Formulas

• Computers and
Printers
Computer ASCII Codes
IBM® PC Error Codes
IBM® Interrupts-IO Map
IBM® Memory Map
80286 Hard Disk Types
Printer Control Codes
Cable Wiring
Modem Commands

• Electrical

• 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 & Mortar

• Chemistry & Physics
Element Tables
Periodic Table
pH of Acids & Bases
Elementary Particles
Radioisotopes

1 book =$2.00
2 books = $4.00
3 books = $4.50
4 books = $5.00
5 books = $5.50

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 )

----------------------------

Check

Company: _

)
Visa

Colorado Residents
add 4.7% sales tax
onthe book + ship­
ping total.

Dept 954, P.O.Box 620820, Littleton, CO 80162
• (800) 873-7157

CIRCLE 342 ON FREE INFORMATION CARD

The Book Source,
TOLL FREE ORDER LINE !I!

RE-SHOPPER6



--- --ltIE-HAVE- AV-A r-I;ABl.E-·OVER-t 25-,-OOO---SURPlJUS- -PLUG -=-I N- WA"LL- 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 O~ YOUR NEEDS. WE ARE -ALSO ·I NTERESTED IN
PURCHASING YOUR EXCESS ADAPTER INVENTORY. CONTACT US TODAY!

9VDC/SOOma _WALL ADAPTERS

2.lmrnID/5mrnOD plug

SURPLUS
TRADERS,
P.o. Box 276
Wiater. Laae

~bar•• VenDoat05440
514-739:-9328

(Fax 51....345-8303)

ICR610 •••• CSA APPROVED VERSION ••• P.O.R.!VG610
SURPLUS TRADERS spec1al1zes 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 to 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. _

12 RE-SHOPPER



Wurb on All IBM AT/XT\ & COIII I"' l lbk,

Buner Than EG A Raso luhonl

r"u 8e~1 CG A Rt1S0' lJ110n You C an Buy

12" - Super Hi-Res - CGA - Color Monitor
600x400 - .31 Dot Pitch - Anti-Glare Screen

Tilt & Swivel - 90 Day Warranty

Comes withtheAT&T 'V0e:400COIOrcafd"------------

CITIZEN MSP - 50
BRAND NEWI - Color Oplional!300 CPS 5ONLO ·Nan-owCanl.a.....W• • · EpoonIIS.. eo__

USe-50 PAlion' PU\h Of PtATradOf -Z o T•• 0fI' .
COO< I(;t (7 CoIcn' $5' Too", _F P_L_
Sot\aI tmerlace $.c9 8K.8uftet . 18 t.b'\ChManutxtl.l*S WIlrJt/l!'f -

Fonlc.ds-ts..OIl1fll SSg PII.aIIIlnlet'f¥e $ 269I'ed. c.- ....,. A..~ ..c.- Only
o...-trPlotw',. sJf.... n ... u.snt,,..am

SUPER SOFTWARE SET
r.O'l8&Icr 19"~~·]o"..~P~. Ore~"ra

DAe· EASYACCOUHTIHG
~·Go\. . ...q.M'.~C)<dtt·'*';.~ &FOIc.!",

PRACTIWDRD • WORD PROC ESSOR
E.'Io\IMWordProtalGl· .. ...... l~..~

PRACTIIASE • DATA lASE IIAHAGER

A~""~lDNIOIl"""a,..,

LI•• Price $26'.85 1-:..----1
DAC EASV " CCOlnmNG TLIOI $39.9~
"VAllAlt.E · c.n for Prtdttl , ,

INOW 1011hz

6'

11lNlSCRII3E Warranty-6 Months-NEW DRIVE.<;I..:,;;=;.::;;:rm;;;:::-'l:':r.:T::--"""':'"~~~~::--I
Scagate & Tandon Warranty-90 Days-OEM Pulls

QUANTITY PRICING AVAILABLE
CALL FOR DETAILS!

lT~Hl·Resnla..cnk)f

ATIT I2"BIacl< &_ ·lAono·
nL &ATITCard

Uof'OGtaphica C¥dwIPmw Por1
SorioICW", P..-Canl
C_~_Canl

P._iC~CW

System Ir>:Udes:256K INSTALLED8088-1 Processor - I -Hal Heigh!. 360K.5 1/4 Drive
INSTALLED · Dual Speed- 4.nMghz and I OMghz- TURBO-8skllS- 8087 Socket

• ISOWan !>ower Supply • De....e Keyboard · FunSize Case 'or4-112HI. Drives
• 1 Year Parts and labor Warranly on BaseUnit (Drive Warranties Vary)

SuI,," Op !ion,"
Add. 2nd360KS 1I~ en...., $79
AI! Hirst Pr in! la dyd. C90trA",,'
Add. ' OMBOtiyg '''9
Add a 20MB Omoe 199
Add a 30lIl8 0...... 249
Add a lIOU8 Dow 299
AT&TColor _ 2.4L

Ultra Sync 14 Color Monitor
14- Muhi$yr>:' Uhra H,·Res 31 Dol P,lch

- 800.600 Refurbished
"int Condltlon-Futll .YearWarranly FromP.rir>:eloo

~j!or Cardl L" Only 4 9

l -Drive IBM Compatible System with 256K Memory

AWESOME 80286
TURBO .. 10/16MHz

8088-1-10Mghz TURBO COMPUTER SYSTEM

IBM - VGA COLOR
13" Viewing Area · 640x480 · 31 Dol Pitch

IBM Model . 7544/S01 BRAND NEW
High Pertormance Graphics~

90 Day Warranly $39
List $1 .605 ONLY

UNBELIEVABLE VALUE

AMDEK 600T - Color
1.- · RGB-<:oklr-600x200 , Gr-.tAntler Switch, Ttlt& Swiwi

BRAND NEW List $550 ONLY $209

RE-SHOPPER



If you mail to the computer marketplace .

MAILING LISTS TO TARGET YOUR KEY PROSPECTS
1) HEATHKIT

2) NUTS & VOLTS

3) KENSINGTON
MICROWARE

Over 97,000 electronic hobbyists who purchase ham radios,
home computers, educational courses.

83,000 Subscribers/buyers of parts and accessories for ham
radios, computer hardware and software, CB gear, cable TV.

An active file of 273,000 buyers and inquirers of micro
computer peripherals. Select IBM-PC, Macintosh, Apple
users.

I/\NN r I ( I I I C I HON ICS

4) JDR NEW! A large list of micro computer users.
MICRODEVICES

For details, call or FAX: J.F. Glaser Inc.
999 Main Street / Suite 103

Glen Ellyn, IL 60137
708-469-2075

FAX: 708-790-5244

AUDIO POWER DRIVER ICs: NE540H.....$1.49 LM391N-80....$1.29 TIMERS TLC556...........99 0-220 CASE

ALPHA.NUMERIC LED ARRAY CRYSTALS $1.25 STEPPER MOTOR $3.95

I
7x5 LED Matrix. For Moving 1.843 4.000 14.318 IBM Surplus. 8 wire. F:":":::::::-::=:::~~~-1
Message Signs, Etc. By lEE. 2.000 4.915 20.000 4 windings. 7V@ 350 mA

, 2057 - cIc rows. Your Choice: 2.457 5.068 ALL 1.80 (200 steps per rev.)
'2058· cia rows. $2n ea 3.120 8.000 IN DC. res. 20 ohm ea 25·oz.ln. M0C3011 M0C3041 $0.1111

WIth Hook-Up (SIZE: 2 X 1.5 In) • 3.579 10.000 torque. Works great on 5vdc. WlData UNEARS
8 For$17.95 RARE SURPLUS FINDI NEWI 3.680 11.059 MHZ FOR ROBOTICS OP07 (DIP) $1.49

RS232 DRIVERS MOS POWER FETS. ALL NEWI CMOS 8032 MICROPROCESSOR TL062 (house,) $0.49
1488 $0.49 IRF 521 (TQ-22O)'N-CH $O.59 8OC32 By Matra. 40 pin DIP 12 MHZ. Very lowpower. $3.95 TL072 (DIP) $O.59
1489 $0.49 IRF 531 (TQ-22O) N-CH $O.89 LM324 (DiP) $0.49
MAX232 $2.49 IRF 9531 (TQ-220) P-CH $O.99 PLASTIC TRANSISTORS: 6 FOR $1 STATIC RAIlS LM358 (DiP) $0.49

.....-------tIRF243 (TO-3) N-CH $1.19 2N3904 PN2222 2N4124 2N3415 6116LP-15 $1.95 LM348 (DIP) $0.59
J FETS FOR · IRF 253 (TO -3) N-CH $1.49 2N3906 PN2907 2N5401 2N3417 6264P-15 $2.95 MC4741 (DIP) $O.59

HAIISI VN67AB (TO -5) N-cH $0.79 2N4401 2N3565 2N5172 2N5089 62256LP-10 $8.95 LM318 (DiP) $0.99
MPF102 or2N5486 VN10K (T0-92) N-CH $O.49 2N4403 2N5086 2N6517 2N3392 2114 $0.89 LF356 (can) $O.89
$0.49 YourCholce IRFD110 (DIP) N-CH $O.89 2N 125 2N5551 MPSA06 MPSA567198-S45P $1.99 5532 (DIP) $0.99

CAPS FOR HAIlS I BY PASS CAPS VOLT. REG. IC. 5534 (DiP) $0.99

High Voltage I Very Dangerous. .1 MFD 50V RADIAL 7805 $0.49 LM317T $O.69 SG3524 $1.25 ~~ci~f)..· :g·:
110 MFD 450V AXIAL $1.99 (.10 In. spacing) 101$1 7812 $0.49 LM337T $O.69 SG3526 $1.25 RC4558 (DiP) · $0'49
SOOMFD 450V CAN $3.95 .3Om. cI DIP 81$1 7815 $0.49 78H12 $4.95 LAS635O $1.49 4136 (DIP) ..· $0·69
5100 MFD 350V CAN $6.95 CMOS EPROMS 7824 $0.49 78H05 ~$3.95 LM309K $O.99 LM339(DIP)·..· $0'49

ALLNEW. NAME BRANDS I C32HQ (house ').$1.49 7905 $0.49 723 $0.49 LM35OK..... .95 75491(DIP) ..·..·..· $0·69
HARD TO FIND. 7C64-2(lntel) $2.9 7912 $0.49 TL494 $1.19 FULL WAVE 75492(DIP) ..·..· ·..$O·69

CAPS FOR POWER SUPPLIES C256(TI) $3.50 7915 $0.49 TL495 $1.~9 BRIDGES ULN2003 (OiP) $O·69
8200 MFD 5OV RADIAL $O.99 27C512(T1) $5.50 7924 $0.49 TL497 $1.49 1.5A 4OOV $O.49 LM3900(DIP) ~· :.$O:59
12,000 MFD 75V CAN $2.95 T0-3 POWER TRANSISTORS MJ2955 $O.99 XEROX 2A 2OOV $O.49 LM2900(DIP) $O.79
21,SOOMFD 4OV CAN $2.95 4398 $1.49 2N3n3....$1.49 2N6547 $2.49 LENS 10A400V $O.99 XR224O(DiP) $O.99
41,000 MFD 35V CAN $3.95 N3055 $0.89 2N~ $1.49 2N6254 $1.49 4-element, 0 5 S
47,000 MFD 25V CAN $2.95 3n1 $1.95 2N5038 :$1.95 2N5881....$0.99 coated. F:5.7 101n. F.L. $9.95 N204 Your Choice:
105,000 MFD 25V CAN $2.95 3n2 $1.95 2N6308 $2.49 2N5879....$0.99 fixed aperture of 1.75 in. .59

214-242-8702 FAX: 214-709-5041 ERMS: Send check,or use, Visa,MC. NO COD. USA,canada Only. Ack:l $3.85
1301 W.Beltllne Rd. '105 Carrolton Tx 75006 Store rices va or UPS. Texas add8% sales tax. 90 Os limited warranty on all items. $15 min.

10 RE-SHOPPER



1-8 1O-8t 100+

$1.00 .85 .70
$1.20 1.10 1.00
$1.40 1.25 1.10

$8.00 7.00 6.50

$7.50 6.50 6.00

.$7.75 6.75 6.25

pane' hl cal'

21/4" PNL·1
25/8" PNL·2

3" PNL·3

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-3C
MB-4C
MB·5C

Satin finish aluminum front or rear panels.

color panel hl cal.

ABS INSTRUMENT
ENCLOSURES

Molded ABS
Instrument
enclosures
are available
in ivory,,beige,
grey, blue,
and black. Front and rear panels in match­
ing .090" thick ABS plastic or, as an op­
tion, anodized satin finish aluminum. Inte­
gral P.C. boarc!.mountingstand..Q..ff~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.

RELAYS

24 Vdc - D.P.D.T. - PC MOUNT~
Fujitsu# FRl-264 0024102CK.~~
10 amp contacts. ..<:

685 ohm coil. .
1.354" X .858" X 1.11O".~·
Clear plastic case. "i

CAT# RlY-229 $2.50 each

6 VOLT D.C. - D.P.D.T.
Sigma# 70 HE22-60C.
2 amp contacts.
52 ohm coil.
Polycarbonate cover.
1 118" high X 9/10" X 3/4"

CAT# RlY·62PC $2.50 each

ivory
beige

~------~------"""1 grey
blue
black
ivory
beige
blue
black
ivory
beige
grey
blue .
black

~!

OPTO-ISOLATORS

Clairex# ClM-6000 ~=O:i===
lEO-photoconductor
isolator. Off resistance: 500 ohms. On re­
sistance: 500K ohms . 2000 volt isolation.
Forward voltage: 2 Vdc. CAT# ClM-6000

$2.50 each • 10 for $22.00

Cut and bent radial leads
CAT# lED·10 10 for $1.00
200 for $15.00 • 1000 for $50.00

Sigma# 301T1-12Bl.
Signal applied to the input is coupled by
meansof light to isolated photo conductive
cell. High reliability switching. 12 Vdc.

CAT # OP·301 $1.50 each

QUALITY PARTS • DISCOUNT PRICES • FAST SHIPPING

IllJS1
LED'S ONE MINUTE TIMER

Special purchase on two types of Originally used as a
rectangular LEOs. Both styles have a face game timer this white

~
which is 5 mm X 2.1 mm. box with a blue button

will drive you crazy.
Red lED 10 mm long Box measures

and 4 mm wide at the base. 3 1/4" square X 2" high.
CAT# RLED-5 10 for $1.00 When the button is pressed 4 LEOs light

200 for $15.00' 1000 for $50.00 and a beeper pulses. Every 15 seconds

~
one led goes out and the speed of the

Green lED 8 mm long and beeping increases. At the end of 60 sec-
2.1 mm wide throughout. onds the unit gives off a long beep fol-

- 'CAT' RlEO-:'li 10 for $1.00 - - - - lowed-bya low squelch-;aIfLEOs sliut off
200 for $15.00 • 1000 for $50.00 and the unit stops. If at any time during

. OS the cycle you want the unit to stop, press
T 3/4 (3 mm dla.) RED LE the blue button and the beeping stops and

o in ten seconds the unit shuts off. Unit re-
Axial leads ~ quires a 9 volt transistor battery (not in-
CAT# lED-9 10 for $1.00 c1uded) to operate.
200 for $15.00 • 1000 for $50.00 CAT# TMR,1 $2.25 each. 10 for $20.00

9 volt Alkaline battery
CAT# BAT·9 $1.70 each

REFLECTIVE OPTO SENSOR
IR emitter and sensor pair pointing in the
same direction. Light from emmiter bounc­
es off object to be detected by sensor.
TRW/Optron# OPB5447-2~
Rectangular package with • 0lI

28" color coded leads.
CAT# OSR-4 2 for $1.00

24 vee- D.P.D.T. - PC MOUNT
Omron# MX2P-QE-UZ-006004 _
492 ohm coil.
Contacts rated
3 amps @ 120 Vac . ,
or 5 amps at 30 Vdc. '
Clear polycarbonate dustcover 1.03" X
0.875" X 0.69". Ul and CSA listed.
CAT# RlY-230 $1.75 each

NEON INDICATOR 120 VOLT

. -
Good looking neon indicator

RATED: 120 volts@ 113 watt. Mounts
in 5116" hole. Red lens with chrome ring.

CAT# IND·100 75¢ each
10 for $7.00 • 100 for $65.00

CALL OR WAITE FOR OUR
FREE 60 PAGE CATALOG

WITH OVER 4000 PARTS!
OUTSIDE THE U.S.A. PLEASE SEND

$2.00 POSTAGE FOR A CATALOG

TOLL FREE
PHONE ORDERS

1-800-826-5432

MAil ORDERS TO:
ALL ELECTRONICS

P.O. BOX 567
VAN NUYS, CA 91408

CIRCLE 341 ON FREE INFORMATION CARD

RE-SHOPPER
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ELECTROLUMINESCENT
STRIP(GLOW STRIP)

AND INVERTER

DIGITAL CLOCK AND
APPLIANCE TIMER

Electroluminescent strips used for back-.
lighting control panels or as decorative or

emergency prime lighting source. They are
thin, tough and flexible and operate onJow
current. They operate on AC voltage, and
the preferred power source is a miniature
DC to AC inverter . We received a supply
of glow strips that have a bit of an odd

shape. The strips are 2.15" wide X 5.88"
long and are 0.035" thick. The luminescent

area is 5.3" long X 1.72" wide and has
one corner cut off, leaving a useful area
of fairly good proportions . We are selling

the strips and inverters as a package.
Inverter 'operates on 6 Vdc.

Glow strip, inverter and hook-up diagram
CAT# G5-S00 $5.00 per set

EXTRA INVERTERS
Input: 6 Vdc Output: 225 Vac

CAT# INV-1 $2.00 each

6 mhz CAT# CRY-618S

10 mhz CAT# CRY-1018S
MINIMUMORDER

100PIECES
100 of either VALUE $75.00

500 of either VALUE $300.00

1000 of either VALUE $500.00

CHOKE GRAB BAG ~
8 pieces, 2 each of
4 different tunable
chokes. Actua l values unknown.
CAT# GRCK $1.00 each

STEPPING MOTORS

~

Airpax# C 82710
12 Vdc, 36 ohm dual coil permanent rnaq­
net 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-M 1
17 Vdc 23.25 ohm
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·6 $6.00 each· 10 for $50.00

QUALITY PARTS • DISCOUNT PRICES • FAST SHIPPING

lim
Buehler series 61.13
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
flatted shaft. Two types available:

18 volts de (nominal) @ 50 rna.
10 rpm @ 14 Vdc (no load)

_ 17 rpm @ 24 Vdc (no load) . _
CAT# MOTG·18 $5.50 each

38 volts de (nominal) @ 70 rna.
274 rpm @24 Vdc (no load)
451 rpm @ 38 Vdc (no load)

CAT# MOTG·38 $5.50 each

12 VDC GEARHEAD MOTOR
Soho# GBl 35-DH -21080-1OY
Powerful little
gearhead motor.~
40RPM@
12 Vdc. 0.5 amps •
(no load). 32 RPM with load.
Operates at lower voltages with reduced
speed and torque . 6.3 pound inches
torque. Stall: 27 pound inches. 3.1" long X
1.375" diameter. Shaft: 0.187" dia. X 0.75"
long. CAT# MOTG·14 $11.50 each

10for$100.00

5VOLT,5AMP
lambda# lUS-9A-5
Switching power supply.
Input: 85-132 Vac 47-440Hz
or 110-165 Vdc 37 watts
Output: 5 Vdc ± 5% @ 5 amps.
Overvoltage and overcurrent protection.
120 mV ripple. 5.2" X 3.8" X 1.375". Grey,
vented metal case. Ul and CSA listed.
CAT# P5-55 $14.00 each

12 VDC 2.1 AMP ­
lambda# lUS-9A-12
Fully enclosed switching
power supply with screw
terminal connections .
Input: 120 Vac 60 Hz.
Output: 12 Vdc ± 5% @2.1A overvoltage
and overcurrent protection.Compact venti ­
lated case measures 5.24" X 3.81" X 1.38"
overall. Includes instruction sheet.
CAT# P5-122 $23.50 each

24 VOLT DC· 2.4 AMP [gi
Power-One Inc.# HC24-2.4 .•~CI • •

Input: 1151230Vac . D
(wired for 115Vac) oc.D· ·

Output: 24 Vdc @ 2.4 amp. Brand new
open frame power supply with line and
load regulation, remote sensing, overload
and short circuit protection. 5.62" X 4.87"......--------------f X 2.50" . CSA rated.
CAT# P5-2424 $30.00 each

6 or 10 mhz HU-18/U STYLE
CRYSTALS - SPECIAL PRICE

TOLL FREE OHDI=R 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 Tex » 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.OD. • Prices Subject to change without notice.
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~ORP.

13406 Saticoy Street
North Hollywood, CA 91605-3475

I VISA ' (Call for free catalog) [Eel

HEWLETT PACKARD 8640B -OPT 323
SOLID STATE SIGNAL GENERATOR

(w/o sy nch ronizer) Fre quen cy ran ge : 450
KHz to 512 M Hz, to 1100 M hz w it h exte rnal
freq u en cy double r opt ion (n o t su pplied).
Ten Freq uency bands in octave in cr em en ts
from 500 KHz ; band 11 for doubler u se . Ac­
c u racy: 6 digi t LED read o ut. Sta bi li ty: <
1000 p p m. O utp ut po w er: - 145 dBm to + 10
d Bm (0.013 V to 2 V) in to 50 n . Leve l f lat ness
is < + 0.5 d B f rom 0 .5 to 512 M Hz. Imp ed­
ance is 50 n , VSWR < 2 .0 on 2 V and 1 V
ran g e < 1.3 on o t her ra nges > . Spectra l
Purity : Harmon ics at 1 V o utpt > 35 d B be­
lo w fundamental o f 0 .5 to 128 Mhz; > 30 d B
below f u ndamental of128 to 512 MHz . Mod ­
u lation : Internal AM, FM and PM, ex ternal
AM, FM, and PM. Pu lse f re q u ency : 0 .05 to 5
KH z . General : Po w er Requi re ments: 100,
120, 220 , 240 V, 48 hz to 420 h z, 2 amps.
Note : OPT 323 b u ilt t o m ili tary sp ecifica­
ti ons. Ruggedized p e rf orman ce for b etter
o pera t ion und er seve re en v i ro n ment. Size:
6" (H) x 19" (W) x n Y<" (D) . W t . 60 Ib s.
I n clu d e s r u g g ediz e d case a n d m anual.

Pr ic e: $1850. 00

Price: $ 295 .00

C u rre n t Hewlett Packard Pr ice $12 ,050. 00

HP 651A TESTOSCILLATOR

Fre q uency ran g e is 10 H z to 10 MHz in six
ba n ds. Dia l ca li b rat ion , 1 t010. D ia l accu racy
is ± 2%, 100 H z to 1 M Hz, ±3% ,10 Hz to 10
M Hz. O utput of 200 m W (3.16 V inpu t 50 fi) ;
16 mW (3.16 V;nput 600 n ) ; 6.32 V open ci r­
cu it . O utput mon itor volt meter moni to r s
level at inpu t o f attenuator in vo lts o r d Bj
accu racy is ± 2% at f u ll sca le; f re q uency
res ponse is fl at w ith in ± 2% , 100 H z to 1
M Hz; ±3%, 10 H z t0 100 H z; ± 4%, 4 M H z to
10 MHz. Attenuation ran ge is 90 dB in 10 dB
steps; overa ll acc u racy is ::t:O.1 dB.

L.R.
TANK

PERISCOPE

HP 333A DISTORTION ANALYZER
Covers 5 H z to 600 k Hz ran g e . Measures
d own to 0 .1% full scal e distorti on . In clude s
au to null in g feature to speed up t i me con ­
su m i ng p orti on o f m easurements. A lso in ­
cl udes switcha b le hi g h -p ass f il t e r to att e n u ­
ate f re q uencies below components.

Pr ic e : $695.00 .

HEWLITT PACKARD
MODEl 606A SIGNAL GENERATOR

Signal Generator: Freq . 50kHz to 65 mHz in
6 ba nds ± 1% , f req . call 100kHz and 1 mHz ,
RF o utpu t 0.1 uV to 3. 0V at 50 o h ms ± 1d B
ove r fr e q . ran ge , outp ut VWXR-30 DBC
le v e r ag e 0 .1pV, m o dul a t ion 0 t o 100%
+0. 5DB o ver f re q. ran g e . In ternal : 40 0
H z /1000Hz ± 5 % ; Ex terna l : DC to KH z .
Pow er " 'i1lOV, 50 to 1000 H z , 135 watts. Siz e :
20 14" (W) x 12J1l"(H) x 14V," (L), WI. 46 Ibs .

Price: $250. 00 .

Type M -24 . Rugged
m ilitary c o n st r uc­
t ion . Conta ins tw o
in d ep en d en t i rr­
f ra red image con­
verj e r t ubes p l u s
co rre ct ion le ns e s,

p ri sms, and eyep ie ces . The binocu la r v iew­
ing system is d i re ct ly con nec te d to a p r ism ­
ty p e peri sco p e . Th e im age tubes h ave d y­
n amic focus provided by a b u i lt -in ad j us ta­
ble voltage d iv ider. Th is u n it requires 10 to
15 KV at low cu rr e n t fo r operation . Unable
to supply power supply. (D im e ns io ns : 18"
hig h x 9" wide x 4J1l"thick. Weight 17 lb s.)
Stock #OP 9001 Pric e: $200.00

A.C. POWER SUPPLY
STACO MODEL El0l0VA

T h is u ni t h as been designed and con­
s t ructed fo r rigo ro us indu st ria l, classr o om
o r laboratory applicat ions. Th e se p o w er
s u p p lies are brand n ew. C u rre n t list p rice
$750 .00 . Speci f icat ions: Input : 120 VAC
50160 H Z. O u t put : 0-120 VAC 10 amps . In ­
cl udes m a nu al wit h sc hematics . Featu res :
A m meter, voltmeter, co n ve n ie n c e o ut let ,
power indicat or and circu it breaker. Dim en­
sian : 10" x 15" x 6". W e ight : 22 Ib s.

Price : $165

TEKTRONI X MODEL 453
OSCILLOSCOPE

Ve rt ica l , 2 C ha n ne ls . Bandw idth a n d
riset ime: 10 m V/d iv to 20 mV/d iv : DC to 50
M Hz, 7 ns . 10 mV/d iv: DC to 45 MHz, 7 .8 ns .
5 m V/div : DC to 40 M Hz , 8.75 ns . Ca librated
Deflection : 5 mV to 10 V/div in 11 cal ib rated
steps (1-2-5 se q uence). In put RC : 1 m egoh m
± 2%, 20 p f ± 3%. Modes: C ha n nel 1,
C ha n nel2 (normal o r inve rt ed ), ad ded alte r­
n ate and chopped . H as ve rt ical delay line .
H orizon tal : T ime BaseA : 0.1 u s/d iv to 55/div
in 24 ste p s. Le n gt h co nt in uously variab le
fro m 4 div to 11.0 ± 0.5 d iv. Ti m e Base B: 0.1
us/d iv to 0 .5 seddiv in 21 ca l ibrated steps
(1-2-5 sequence). X 10 M agn if ie r: In crease s
sweep ra te to 10 n sec/ d iv, Tri gg ers afte r
d e lay t ime or starts after delay. Time Base A
Trigger Modes : DC inte rnal/e xt e rnal : AC ,
ACLF reject , AC HF re jec t. X-V operation Ch
1 h o ri z on tal, C h 2 vertica l,S mV/div to 10 V /
div in 11 ca librat ed steps. B.W. is DC to '" 5
MHz ( - 3dB). H ori z on ta l A mplifie r (ext in )
270 m V/d iv o r 2. 75 V/d iv in exte rna l -.- 10
posit ion . Ca librated sweep delay : 0.2 us to
50 sec. G e n e ral: Power Req u ireme nts : 90 to
272 V @ 48 to 440 h z . Size : 714" (H) x 12J1l"
(W) x 20Jll" (D) > WI. 27-l4 lbs. Incl u d e s m an­
ual. Pr ic e : $400 .0 0

(818) 787-3334 (800) 235-6222
OUTSIDE CALIF.

FAX (818) 787-4732

RE-SHOPPER 7



PRICES

Our competitive
prices have placed
us at the top. We
have low, low
prices because we
mark down each
item the lowest %
we can afford.

SERVICE

For decades, our
23 ,000 customers
have been satisfied
because we are
aggressive in mak­
ing sure we do all
we can to help cus­
tomers save and
grow.

QUALITY
We sell high qual­
ity merchandise.

- If it wasn't good,
we wouldn't buy it
ourselves. Your
satisfaction IS

guaranteed.

SHIPPING
We ship anywhere
in the world within
24 hours from the
date of your con­
firmation. We can
use:

*Airmail
*Airlines
*DHL
*UPS
*other means

of transport

1-800-325-2264
DALBANI CORPORATION * 2733 CARRIER AVE * LOS ANGELES * CALIFORNIA * USA * TEL:213 -727-0054 * FAX:213-727-6032 OR 213-888-6032

RE-SHOPPER



Computers, Components, Tools And Supplies

Computer Products
4025 Edwards Road 1 (800) 423 4499
Cincinnati, OH 45209 -

db

386-33 cache main board
OK memory $1,399.99

db Kit Systems - All the top
quality parts necessary to
assemble your own custom
PC, AT, 386 or 486 system.

Facit 83350 Wide Carriage Printer
18 pin, includes cable $329.99

db is one of the midwest's
largest suppliers of electronic
and computer parts!!! ICs,
resistors, capacitors. Call or
write for our free catalog.

Cyrix Fasmath coprocessor
Fully compatible with Intel
but much faster .
80387-16 $299.99
80387-20 $349.99
80387-25 $429.99
80387-33.............•......$529.99

Weller WTCPR Professional
Soldering Station $99.99

m

MiniScribe M8450 Hard Drive Kit
42.6 megabytes - 46 ms access

.....--~-~--~---'..... with 16 bit card, cables....$249.99

14 RE-SHOPPER



MicroSoft Bus Mouse
The real thing $39.99

EasyLan PC to PC'Network Special
Futl resource sharing network
with hardware, software, cables

Twin Advanced, Spreadsheet ­
Graphics - Data Management ­
This is the one that you've heard
so much about. $49.99

Reference File, The first really
serious pop-up database
management system $49.99

The

•

,

saz Plus from Symantec
The best spreadsheet file
utility for Lotus $49.99

EasyPrint shares printers
- _. for 2 PCs.,;;;-;;.......••-.$79..99

RE-SHOPPER



NOW Y.OD CAN AFFORD ALOGIC ANALYZER

CIRClE 320 ON FREE
INFORMATION CARD

The Voltmaster90S pen­
cil-s tyle DMM and log ic
tester cos ts $49.95.-Bel
Merit Corporation,
14775 Carmenita Road .
Norwalk, CA 90650; Tel.
213-802-3666.

PENCIL·TYPE DMMI
LOGIC TESTER. The
Voltmas ter 90S from Bel
Merit Corporation provides
a full range of digital-multi­
meter and logic-test func­
tions in an easily portable
package. It has a 3Y2-digit
LCD with function annun­
ciators and automat ic po­
larity indication. It offers
automatic and man ual
range sele ction and data
hold. Its funct ions include
logic test: diode test. audi­
ble continui ty check by
buzzer. AC/DC current
measurement to 200 mA,
AC/DC voltage measure ­
ment to 500 volts, and ohm
measu rement to 20
megohms. All ranges are
protected. The Voltmaster
90S comes with an operat­
ing manual. two 1.5V bat­
teries , power lea ds for
logic tests. and test leads.

18040 Sher man Way Suite 5 11
Reseda . CA 91335

Tel: (818) 708-2334
Fax: (818) 708-2362

BACK-UP ALARM

+ S2.50 shipping & Handling

$49.99

Send check or money order to:

• Easy installation on to
the bumpe r

• Ava ilable in black. silve r.
ch rome. red. ivory to match the
color of your bum per

• 30 day satisfaction gua rantee;
Full refund if not satisfied

Calco International

• Prevents poss ible backing
accidents

• Gives out a warning
signal to the driver

• Eliminates the guesswork
when parki ng in rever se

• Never again will heavy rain .
snow. or fog be a pro blem

• Detects unseen objects
behind a vehicle

FAClU ED IY

RCA

SIS

INALS

The A-96 will convert any oscilloscope into an
eight channel logic analyzer with;
• 2K MEMORY PER CHANNEL
• PRE-TRIGGER AND POST TRIGGER DATA CAPTURE
• INTERNAL AND EXTERNAL CLOCKING
• STORING UP TO SIXTEEN THOUSAND LOGIC EVENTS
The A-96 is so technologically advanced that
its simple to use and at $389.00 its affordable
For full inform.ation call BECKTRON at
1-800-592-4141 and request the •A-96 INFO PACKAGE

BECKTRON's A-96 Master card. Visa and C.O.D orders excepted

• Built-in dualspeed telephone modem wilhRJ- I I port loreaoyhookup.
• Compositevideo or Rf (channels 3&4) allowuse aIeither a manachromeor TV type manitor.
• Parallel printer port lorcannection aIa Centronia type printer.
• Serial (08-25) R5-232 port allowscannection ofTNe, hard drive, modem or ather peripheral.
• Keyboardselectable 40 or 80 colum display.
• Builtin wordpracessar withwordwrap feature.
• All terminal porameten are fully adiustableallowingemulationaI many terminalsystems.
• Alsa includes acousticalcoupler input,auto lag-an, 8 customizable func6an keys plusmorel

O Uf APT's are very clean units removed from service. Instruction manua l, w all cube pow er supply
and TV/A PTselector switch included. Op tional 6 ' Centronlcs printer ca ble- $25 . Add $5 for UPS.

IRON POWDER TOROID CORES
COli O.D. Lilt I 1-10 11-99 COIl 0. 0. Lilt I 1-10 11-99 COli O. D. Lilt I 1-10 11-99

100 twIls 100 twls 100twM
IH .OW 10 J S .IS 144-1 ." 0" SI 10 .10 T1S7" IJr lIS 3.15 VS
1ll·1 .lIS" 41 JS .lO I"" .440" 41 .70 .10 fIOO.l 1.00' 120 UO 3.10
Ill " .lIS" 17 .35 .311 ISO-I !m 4! 10 .11 fIOO.6 7.00' 100 US US
1ll·17 .il S" 7.5 .~ JS T50-6 !m ~ .III .11 fIOO.SI 7.00' lOG 3.00 I.~

m ·sl .110' ISO JS .311 TSO-I 7 !m II .90 .71 m\.21 7.1S" ns 1.00 5.40
12\.1 .ISS 14 .~ .3S TSO-llI !m 420 .90 . 71 mH I.IS" 100 . 100 S.~

12H .ISS" 17 .~ J S TSO-SI .500" 3SO .10 .11 TlOO-I 3.04" 114 1.00 S.~

12\.17 .ISS" il .~ JS Til-I 190" 57 .10 .11 TlOO-lO 3.04" m 13.00 il .
1JO.I .lOr 43 .~ JS I.... .190" 47 .10 .11 TlOO-SI 304" ISO 1.00 7.20
TlII-6 .lOr ]I .~ .ss TiI·S1 .190" 420 .10 .11 T4OQ.I 4.00' 110 13.00 II.
1JO.17 .lOr II .~ .3S 110-1 .7ll" 55 .15 .11 T4OQ.lO 4.00' liII 22.00 20.
130·51 .lOr 73 .40 .3S TlO·1 .7ll" 45 .15 .11 T4OQ.SI 4.00' 1400 11.00 II.
m ·1 .37S" 40 .10 .SO TlO·SI .7ll" SOO .15 .71 TSlO·I S.lO" lOG 22.00 20.
m·, .37S" 30 .10 .SO 1130·0 1.30" IS 3.00 1.40
m ·17 .37S" IS .10 .SO TIS),! lJ r 140 . u s VS
T.r.i4,.rtSaro•...tinmasl .aet.. lro'l"''' praje<ls bo<.... .1IMir••Iali.. ...... si... EMIjIA lilt,,, arenoado wU•
• ,or. iaI•• ialerlerllK" s Iroq....., raagt. T1lo sofflx .f oadI ,or. (og. -2 or -6) locIitall5 1M oaIx.

2 mix- .v.cximum Q ra nge: .25-10 MHz. Permeability tJ,k>l. l O. RftronsFoftner bebY 160meMu.
6 mix - Maximum Q range : 2- 30 MHz. Permeability tIJo)- 8.5. Rf transformer to 10 rnoelers.

17 mix - Maximum Q range: 2()"200 MHz. Permeability (J.loJ-o$ .0. RftronJofmer HF· VHF.
26 mix - MaximumQ range : OC- 8 MHz. Permeability tIJo)- 75. DC, 60 Hz a nd EMJ/RFIfihering.
52 mix - .v.cximum Q range: DC- 1 MHz. Permeability lJ,toJ-75. DC, 60 Hz a nd EMI/ RFI fihering.

• Note: Toroidsoperateat 4 10 100 times the sklted freq uency ronge withreduced Q and efficency.

RCA'sAPTis a high q ua lity, se lf-contained camputer, a sma rt terminal, loaded with
many features. Originally selling far about $500, th is terminal is a supe r value far
anyone needing a computer ta access bulletin boards, word process or simply free
up a larger PC.

'Where the hard to find parts are found•••••••• and on hand"
Ca talog 6 included withyaura rder ($3 0'10 carle) . 200 page" aver 10,000 electronic PARTSinclud­
ing almo st an y capacitor Itra nsmitting to monolythic], resistor, inductor, wire or cable, toroid & ferrite,
Collins replacemen t pari , antenna, connector (rI, computer, IC, electricol], shoh, coupling, knob,
motor, transistar, diode, IC, switch, relay (solid state to ccntoctcn], project box, rubbe r feet, he rd­
ware (sta inless, brass, etc.], tubing, fon or blower, tube (receiving to transmitting) or tube socket.
Please add adequate.shipping 1$3 min). We acce pt Visa , MC, Amexca, checks, CO D a dd $3 .

1315 Jones51• • Omaha, Nebraska 68102.402-346-4750 • fax: 346-2939

Surplus Sales of Nebraska
16 RE-SHOPPER



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
5.8-3 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 original parts.

702 PC Board 7.95 302 PC Board 7.95 902 PC Board 9.95
-- -Ori"ginar 3X4-etched,--dri ll ed- Original 5X8 etched, drilled - Original 4X7 etched, drilled

and Silk-Screen pc board. and Silk-Screen pc board. 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 Volts AC @ 350ma.

701, 702 & 704 .....29.00
All three for special saving.

301, 302 & 304 .....39.00
All three for special savings.

901, 902 & 904..... 59.00
All three for special savings.

Tri-Mode Tutorial..7.95 C022402E 12.95
26 pages of in-depth info. Video sync IC (IC-9)

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
Macrovlslon..... now you see It, now you

don't with our macro-scrubber kit.
Originally Published in Radio-Electronics .

Signal Eliminator (tunable notch filter) •••••••••••••••••••$29.95
ELiMINA TE a channel that you find unsuitable or CLEAR UP a channel that contains severe
interference by eliminating it. NOTE: If picture and sound are effected, this is interference and
CAN BE removed. If only the picture is effected, this usually IS NOT interference and CANNOT
be removed. Works on Cable or Broadcast TV.
# 23H Tunes 50-66 Mhz & 6 Meter Ham, For channels 2 or 3..
# 46FM Tunes 66-108 Mhz; or any FM station. For channels 4,5 or 6.
# 713 Tunes 174-216 Mhz For channels 7, 8, 9, 10, 11, 12 or 13.
# 1417 Tunes 120-144 Mhz For channels 14 (A), 15 (8),16 (C) or 17 (0) .
# 1822 Tunes 144-174 Mhz For channels 18 (E), 19 (F), 20 (G), 21 (H), 22 (I).

58 Channel
Cable TV Converter with infra-red remote $69.95
Re-Manufactured Jerrold 400 with new remote. Channel 3 output.
Compatible with all External Oescramblers.

N. Attleboro, Ma. 02761

Outside USA Call 1-508-699-6935

Visa, MasterCard and COO. Free Catalog.
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

CIRCLE 340 ON FREE INFORMATION CARD
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5 SECOND EPROM ERASER
• A REVOLUTIONARY PRODUCf.
• INCREDIBLE SPEED, ONLY 5 SECONDS.
• ONCE YOU USE IT, YOU'LL LOVE IT.
• SAVE YOUR TIME & MONEY.
• A MUST ITEM FOR mOSE PEOPLE HAVE
EVERYIHING.

• DIMENSION: 7" X 4" X 3".
• ONEYFAR WARRANTY (EXCEPT UV TIJBE

IEE-9088 $249.99

ELECTRONICS
123
A DIVISION OF MING E&P, INC.

1. Exclusive Items at good price.
2. Unique Items at better price.
3. Popular Items at the best price.

1-800-669-4406
ORDER DESK ONLY

CORDER
• ADM RECORDING SYSTEM.
• INSTANf RECORD & PLAY BACK.
• 4 MEGA BIT DRAM, PROVIDE YOU 2
MINUTES OF HIGH QUALITY VOICE.

• 16 SELECfABLE PHRASE CHANNELS.
• PLASTIC HOUSING W/ MIC & AC ADAPTE
• BUILT-IN 500MW AUDIO AMP & SPFAKER .
• FULLY ASSEMBLED & TESTED.

DVR-120 $189.99

RF REMOTE CONfROL SYSIEM
19683 digital coding
2 tiny transmitters
ON/OFF confirming signal
Dry contact relay output
FCC approved

SA-432 $49.99

ROM SRAM DISK CARD -
For diskless PC station
Load DOS & files instantly
Battery back-up for SRAM
watch-dog timer rebooting

RDC-512 (512 KB, OKB) $179.99
RDC-I024 (1024 KB, OKB) $199.99

BARGAIN SALE
SYNfAX Proto-typing PCB COMBO-l $9.99
SYNfAX Proto-typing PCB 'COMBO-2 $11.99
SYNfAX Proto-typing PCB COMBO-3 $39.99
SYNfAX Proto-typing PCB COMBO-4 $11.99
SYNfAX Proto-typing PCB SUPER COMBO $69.99

DEXXAMOUSE
Superior tactile feedback switch
50-750 adjustable dpi
Opto-mechanical design
Microsoft mouse compatible
UL and FCC approved

DLX-MOUSE $39.99

PIR DEIECTOR
Very small size (2S"Xl.7"X1.4")
Advanced SMT design
Extra high RFI immunity
Adjustable pulse count feature
Security industry quality

RK-3000 $49.99 '

1. Price are subject to change without notice.
2. VISA, MASTER CARD and COD(add $3) accepted.
3. Freight charge add $5 UPS Ground, $8 UPS Blue, $15 UPS Red.

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

• High Quallly coruroi
• Handsome Enclosure
• BUill In Power Supply

• Power On L.E.D.
• Compellllve Pricing

Unlock the mustertes
of the Universe .
For Information call :

18 RE-SHOPPER

. .
KEY CI RCU ITS

BRIEF : The SA 10 and SA20 are the most saphlst1cated Dnd
. re 11 able stand alone descramblers eyer made for S. A. aqutpment .
They ore highly lntegroted premium descromblers designed to
·5. A. Speetflcaltons" for superior performante .

They haye no ·Jttters·. no video leyei problems. no alignment
or ,Qua lity control problems. and no senslt1ytty or baste deSign
problems assoctated with the simple v1deo and clock c1rcutts of
the SA-3. (THIS IS NDT AN SA-3 ClDNE DF ANY KINDIl

The SA I 0 ond SA20 hOve 0 greol lookIng coblnet enclosure,
the quollty of WhIch would fit In beoutHully With 0 component
home stereo/entertainment system. Also the power supply ls
butlt Into the enclosure .

The SA 10 ond SA20 ore ovolloble from MSTD ItUCTIlIIllICI
(THE S. A. SPECIALISTS) who sell only S. A. reloled equipment
ond only the besl 01 that .~ Il.IC1lIIIlIlICI 15 dedlcoted 10
customer set1sfacttan end Is readu to offer the1r servtces at
compellllve prIces . MlrTlllIILICTlIlIIl!ICI ond lhe SA IO/SA20
ASSAULT DESCRAM8lERS ore reody to blow owoy the compellllon., ,..• SuPerior Performance

• Conforms 10 S. A. Specs. D
• Drop Field Capable (SA20)

• Auto Scramble Delecl

• False Firing Swllch



-
Small diameter unjCK:keted fiber optic
strm. PerIecI for 1000's ofapplications.
Fun to use and experimeri wrth.

G722

$14.98

$1 BLOWOUT SALE
Tremendous bargains onprime

components only $1 .00 per pack
o 50 1% Precision Resistors· · ·· · · · · .• •. ,0705
o 20 Plastic,Trans~stor PC Leads ': . • •... 0706
o 30 CaJ)8C1tors-OISC & Electrolytic · • • • • . 0707o 2 CDS Cens 0708
o 2 SolarSensors • • •• .•• •• •• ••• • •• • • 0709
o 40 Tiny 1/8W Resistors·. • • . • . ••• • .• .• 0710
o 10 1N4004,Oiodes 0711

0
0 12 cq:Ds:Oifferent~Iors. Sizes· " ••. • 0712

4 IrCUlt Board WIth Bubble Readout • • 0713
o 20 Surface Mtg. Chip Capacitors···· ••• 0714
o 20 S~rface,Mtg. Chip Res.istors'l···· . ·. 0.715o 20 Sl,lverMICa Capacitors •• . •••.•• .• . 0716
o 20 MlCf'o Red LEOs on Strip ••• • .•• . •• Q717
o 10 Tantalum Capacitor·· ······ .• • • • • •. 0718o 20 9V Mini Zeners " 0719
o 10 3MM UI~abright Green LEOs ·· 0720
o 10 Small SlOgle Turn Trim Resistors·'" 0721

Items maItced with • are assortmell1s andwill contain _,a! diffetent values.

ELECTRONIC WHEEL
OF FORTUNE KIT

*10LEOs spinIS

Spe3kerdicb$lj- s . '-* 0per31es from " • ,
':N blt1ety , •

*J~~'~ ~

C3806
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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-to-follow instructions.
• A hands-on introduction 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.

II 15 notes spanning 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 simple to follow
as do-re-mi.

----
OVVI

OWl Incorporated

1160 Mahalo Place
Compton. CA 90220
213.638.4732
FAX: 213.638.8347

W1DTII DEPTH HEIGHT
4" 3" 2"
6" 3" 2"
8" 3" 2"
4" 5" 3"
6" 5" 3"
8" 5" 3"
4" 7" 4"
6" 7" 4"
8" 7" 4"

CHASSIS BOXES
. MODEl#

MC-IA
MC-2A
MC-3A
MC-4A
MC-5A
MC-6A
MC-7A
MC-8A
MC-9A

FEATURES:
DESIGNED FOR SMALL LOT PRODUCTION
EASYTO FABRICATE (DRll.L OR PUNCIIIIOLES)
SIIIPPED UNASSEMBI,ED (FI,AT)
ALL MAIN PANElS ARE FI,AT FOR EASY FABRICATION
FRONT AND REAR PANEl,S ARE CLEAR BRUSII ANODIZ,ED
TOP AND BOTTOM PANEl,S ARE BLACK BRUSII ANODIZED
END PANELS ARE BLACK ANODIZED

ALUMINUM RACK
AND CHASSIS BOXES

ORDER DIRECT FROM THE FACTORY
ON PREPAID ORDERS SHIPPED UPS
GROUND, SECOND DAY AIR $10.00
NEXT DAY AIR $20.00

RACK BOXES ~:~~5El 1~~5" DE;TIIS';~.<to

-----------------, :~~;o : :~~: Ir ~;:~
2RU5 3.50" 5" 31.50
2RU7 3.50" 7" 33.60
2RUI0 3.50" 10" 35 .70
3RU5 5.25" 5" 39.90
3RU7 5.25" 7" 42 .00
3RUIO 5.25" 10" 44.10

C,ALl FOR COMIlI.I :U C,ATAt.OG AND f.NGINH:RING l>IMf.NISIONS.

I~I WE ALSO STOa (IIASSIS l'UNUIf.S ANlllNSIANl LHILKING. CUI. fOK C.ATALOG.

I..3:Jill SESCOM,INC. - 2100 WARD DR. IIENDERSON NV. 89015 U.S.A .

800-634-3457 (ORDERS ONLY) - 702-565 -3400 (TFOtNICAI HFI P) - FAX 702 -565 ·4828

JG(1;0 mode all~ Il~tls' f'~ee '!EfelHf.
~d ~ec:eiYe. Di$PI a'Y'!Ef oft ~y TV
IIC Chip Replaces ~58 SSI Dipsl

~5 ~o 58 Levels~zIVO . . "'-
of' Grey Scale --- - .::. I .
~ Q..ij: C '",- 0 _;ar

TV FAX ~.. . :' E .(
,,~... 0 _~~ffir€fl
~~. P ~""~~;;!..;:J
..c... ,X H

:I:~..c OI~~~§1:w'- N~
~ E
Videophone ChiP 48PDIP
and SCheMa~ic $56.95
A/O~DRA"~D-Reg. $2~.88
PC aoard (BARE) $~8.95
58Res.Cap.Diode $28.75
Cabine~ (uncu~) $~2.75
Power Pack . $ 8.75
TV CaMera $~89.58
~ni~or $~~8.75

and FAX Order (2~3)827-~852
Ele~oftic:'!Ef N295~Do~ 8901
m~ifta Del Jtey~ ba. 90295

PJ:!. of):vt('Q~ .LIs Ii fVU,p
STILL FRA~ TV PICTURE TELEPHORE

TRftNCEIUER KIT
Sends Slow Scan TV ' pic~ures over
The Phone I ine· in Twelve Seconds

CIRCLE 348 ON FREE INFORMATION CARD CIRCLE 345 ON FREE INFORMATION CARD
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Learn at ho"!e
in your spare time

GUARANTEED PASS•••
Here's our famous warranty

that you will get your FCCLicense
or your money will be refunded,

"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

ReadWhat 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

Get Started Immediatelv!

Thousands of high-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 is written 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.

p---------------~I COmmdnD PRODUCTionS 0-93 I
I FCC LICENSE TRAINING I

Custom House POB 2824
I San Francisco, CA 94126-2824 I
I 0 YESI Please rush FREEdetails immediately on I

how I can study at home for my FCC License.
I IName _
I I
I Address I
I ~ I
I State Zip I

: Mail This Coupon Today! I
.. - - - - - - ._ - - - - - - - - .1

RE-SHOPPER
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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, 1MB RAM, 1.2 Floppy, 2 ser, 2 par,
,1 game, 101 keyboard, 1:1 hdlfd 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 will happily configure a system to fit your 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 prlce.And
we enjoy It.
That's why.

1:1 AT MFMHD/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

$119.00
$130.00

$51,$59
$60,$76
$65,$78
$295.00

Hard Drives:
40MB MR535 MFM 28ms RLL cert
72MB Maxtor XT1085 FH 28ms
80MB'HH1090 MFM 28ms
100MB CP3104 IDE (An with kit
200MB CP3204 IDE (An with kit

••

$350.00
$625.00
$625.00
$695.00

$1070.00

I
,~::: ~:; ~ ~ : : : ~: : : ~ ., ~ ~: ~ ~ ~:: ~ ~: ~ ~I'
J:f=i:II::I:I:J:1:!=t:~:i±I:~:
P-C-B ARTWORK MADE EASY I
Create Printed Circuit Artwork on your

IBM or Compatible
* MENU DRIVEN
* HELP SCREENS
* ADVANCED FEATURES
* EXTREMELY USER FRIENDLY
* AUTO GROUND PLANES
* 1X and 2X PRINTER ARTWORK
* 1X HP LaserJet ARTWORK

* HP.and HI PLanER DRIVER optional 49.00

REQUIREMENTS: IBM PCor Compatible, 384 K RAM

DOS 3.0 or later. IBM compatible printers.

PCBoards - layout program 99.00
PCRoute - auto-router 99.00
SuperCAD - schematicpgm. 99.00

DEMO PKG. - 10.00
Call or write for more information

PCBoards
2110 14th Ave. South, Birmingham, AL 35205

(205) 933-1122

22 RE-SHOPPER

PORTABLE DATA
LOGGERS. A line of full­
featured , rugged. data­
gathering products that tie
directly to thermocouples
or voltage- or current-out­
put devices has been intro­
duced by MetraByte, The
DDL-400 Series data log­
gers. and the variety of
available hardware and
software accessories. al­
low the user to configure a
system to meet specific
application requirements in
the lab. factory. or field ,
The IBM-compatible. pro­
grammabfe. menu-driven
data loggers offer 16 ana­
log input channels. four dig­
ital inputs. and 16 alarm
outputs . A sealed-mem­
brane keyboard on the
front panel controls func ­
tions such as data-logging
interval, Hi/Lo alarm limits.
channel select/skip. and
time/date settings. The
LCD readout shows chan­
nel data. alarm limits and
status . time. and date.

Each data loqqer re­
quires a TCV-16 I/O panel.

a slide-in module that has
16 single-ended inputs ,for
thermocouple. voltage. or
current signals as well as
16 logic-level alarm outputs
and four digital input chan­
nels for contact closures or
logic levels. Each channel
is independently config­
ured by a 10-position range
switch. Optional Applica­
tions Software allows re­
mote control of one or
more data loggers.

CIRCLE 321 ON FREE
INFORMATION CARD

Every alarm in the sys­
tem is independently and
continuously checked at
full speed at least every
four seconds . Limit values
are stored in non-volatile
memory.
continued on page 28



RADAR SIGNAL
DETECI'OR

WIIW.ESS FM MIn:

Small but mighty .8"x1"
PCB, will really stomp
out a signal well over 400
yds. This Is a bullered
wireless mike that oper­
ates on 80 to 120 MHz
FM. Comes complete
with a microphone, and
9V battery connector.
Operates on 6 to 12vDC.

KITWM·1 $12.95

SI'IO E 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 model
planes or radio towers .
Even use It on your blcy·
cle. Operates on 8 or 12v
DC and has a variable
strobe rate.

KITST·1

COMPLETELY

BUILT $49.95
WARNING: Use of this device to

duplicate copyright material may be
against certain federal & state laws.

DIGlI'AL 11mlM0ME'ID

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.

ACUNE MONITOR
This Is something every
computer user, photog·
rapher, or anyone that
must maintain a safe
usable AC line voltage
should have handy. Mon·
Itor the voltage of your
motor home's 11av AC
generator Inside the
motor home. Every tech·
nlclan 's bench needs
this Item. The AC line
monitor will Ind icate,
with multl-color LEOs,
what voltage Is being
distributed to your
equipment at that par­
tlcular outlet.

KIT LM·110 $10.95

~
.:" .o

", "0. t

(ELECTRoniC RAinBOW ~)

fiiii!i!!i!iil To Order Call l~l
~ 317-291-7262 ~

$12.95

Have you ever Deen In
your car, boat, or camper
- you try to stArt your
motor but the battery Is
dead? The BATTERY
MONITOR kit uses the
cigarette lighter plug
outlet to monitor the true
battery voltage. Multi·
color LEOs Indicate the
voltage in 1v steps from
11v to 1Sv. green means
great, yellow Is good,
and red - call the tow
truck or get out the oars.
Size 1.2"x1.7S"

KITLM·"12
6254 LaPas Trail • Indianapolis, IN 46268

RE-SHOPPER 2



$89.95

VIDEO REPAI R SCHOOL

(6 01 ) 287·1594P.O. BOX 813-RE
SELMER TN 38375

REMOVE re-s FAST ER

LEARN THE SECRETS OF HOW TO FIX

ELECTRONIC EQUIPMENT FASTER ON OUR

REPAIR TECHNIQUES ON VIDEOTAPE
Learn our tech niques and make more money repairing elect ronic
equipment. These tapes are packed with much practical informati on
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 th is information is available nowhere else.
These tapes start at the beginning for beginners, but cover each

subject so thoroughly, that even old pro s will learn valuable new
techn iques and skills .

Send payment with order and we will pay shipping. O rder all 14
tapes and send payment with ord er and get a 10% discount . (Send
$503 .37 for all 14 tapes .) Order now.

Howto usea Voltmeter(I hr.51 min.) 539.95
Howto usea logic probeandlogic pulser 539.95
All aboutresistors andtheirfailuremodes (I hr.) 539.95
All aboutcapacitors andtheir failure modes(I hr. 28min.) 539.95
All about inductors and their failure modes, Part I. Includes
inductors, transformers, flybacks, pinball coils,solenoids, , . .539.95

All about inductors and their failure modes, Part 2. Includes
magnetic clutches, relaysorall types,other devices. (58 min.) 539.95

All about diodes and their failure modes. Includes rectifiers.
SCR's, Zeners, triacs,LED's (55 min.) 539.95

Allabouttransistorfailuremodes(56 min.) , 539.95
How to solder like a pro - with lots of time saving circuit board
repair techniques, including some of the fastest waysto cHange
IC's youeversaw(I hr.30min.) , 539.95

All about electrical contacts, .connectors, connections their failure
modes, common anduncommon problems, symptoms, good cures 539.95

How to usethe oscilloscope (totrackdowndigital failures) ; 539.95
Howto 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
andX·Ymonitors(56 min.) 539.95

How to troubleshoot digital integrated circuits - includes micro­
processors, what goes wrong & how to find it, how to use the
best literatureon lC'sand whereto get it (I hr.45min.) 539.95

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 adud 539.95

Complete set of 8 desoldering bits

with t his simple inve nt io n th an any other method , including
$6,OOQ vacuum desoldering stations . Salvages hund reds of good
IC's per hour from junk boards , and also speeds up repairs .
Won't damage Ie's or circuit board. Removes 6 th ru 40 pin Ie's.
This is a money making labor saving tool. Order now. W e pay
shipping on prepaid orders.

SOFTWARE PROTECTION

CRYPTANALYSIS TECH .

COMPUTER PHREAKING

DISK DRIVE TUTORIAL

STOCK PRO
Unique . Powerful , Shrewd, Unconventional Common
Stoc k Investment Strategy. Created for NMSU. BaSIS
of elins;ve consultii! j " em. Manual + 01...• $2t.

MALt"MiNA • ii§i'lfft""IMi
M:r~~i e~e~~~:~~:~~S~t~ree3sp l:~~ ~rx+-~~~~~~~:'
Buffers.and Seria l-To-Parallel and Parallel-To-Seria l

w@s;tTiilifjitIJlliitr-. . . ..
Re·lnk Cloth Ribbons for about 50 cents and 10
minu tes each. Plans for EI Cheapo Motor·Dr iven Re­
lnker. Commonty used ink (5 co lors) and carrier
described . $14.

Maintain, troubl eshoot, repair. adjust, altgn Floppy
Drives wi thout spec ial equipment or software -

~::;:::5;~:d::Cf:ar,::T~::~1rH~:
systems. UJ. SAVE$$$1

DISK SERVICE MANUAL

RelatM to aUHard Driveand ContronerimpktmentabOns
(emphastson PC/XT/AT/3M).How to seIed. interlace.
inibalize. set up. use them How to maintain . trouble·
shoot repair them. How \0 protec t them from mistakes.
sabotage. prying eyes. sticky fingers How to recover
damaged and lost files. Includes software reviews.
Much into found nowhere else' m.SAVE$$$J

ROBOFONE AUTODIALER

HARD DRIVE MANUAL

Powerfu l, versa til e men u-dri ven program allow s you
to dial any number (up to 10,000) or mix of loc al and
long distance pho ne num ber s in any order, over any
length of time. whether busy or answe red (your
cho ice) and log the times . commands and resut ts 10
monitor . printer and ·ordisk. Quick -d ial directory of up
to 600 numbers' BUSY red ial optIonS . Oirect mode m
command and contrct' AIl Result Codes . incl uding
VOICE and RINGING. Optional shell 10 termi nal
progr am upo n CONNECT. Exit to Menu or DOS (for
balch ing). Ideal as a ..W.'8 .",....dial er , phone ca ll

~~eu~~~~~~r~i~s';;::~*s+::''O;:'::i
TMMartl;.lntertace $215.

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

ALAMOGORDO, NM 88310

1-505-434-0234
Add $3 ship. (USA. Canada) .Alll1ems are in stock. COO
(UPS cash only), VlSA and MMtIrCard OK. 100+ MOJO
Computer and Elec troni c Offen. I! FREE TKh.CII tMog
wrth Ofdef , .... $2 .10 buswleu SH'ICe 19 71. As seen on TV

THE " GOLDFINGER"

THE " SILKWOOD"

VORTEX GENERATOR

ROCKErs RED GLARE

LIBERATE GAS & WATER

STEALTH TECHNOLOGY

STOPPING POWER METERS

KW-HR METERS

POOR MAN 'S SUPER LASER

SECRET & SURVIVAL RADIO

DECODERS /CONVERTERS

PHONE RECORD . INTERFACES

Small. simple (2· IC). effective RadLatton o.leclor. No
high voltage, heavy /specIal batteries. or specia l
tubes . RadIation is everywhe re' Protect your health'
Plans . '14.

How to desig n and build solid-f uel roc kets beyond
mOdel rocketry. Special emphasis on the formulation.
manufacture and installatio n of propellants. motors
and igniters, And the desig n of launch pads and
erecucmce. $U.

Plans for neat devices to change voice trequencree
Effec tive against snoops using voice analyzers , to
conceal gender for women hving alone; tor electronic
games; for anti-i ntrusion systems; for musical accc m­
pan iment; for seances; as a gag; as a doo rbell
substitute; etc. $U. Modul e $.5.

SURVIVAL GUNS & AMMO

Heat/cool with simple. amazing 3-P ort Device . Uses Untque system that highly discourages cosily software
no movi ng parts electricity. fossil fuel Iiqukl or freon ~-'!.C?!.wmethodhllenotofindefterl..ent·ng Wspecithleg... Irtequar~~copItrequ·...·edNo.
Guaranteed Scientifi ca lly Sound.Plans. $14. . .........." No ...........Easy. automatic to install. Can be used with any other;.oteebOn s.:.tem. CMIk· + ManU~

l:iAU@·yi'·"ii.....
~e~~~~~·s~~:~ ~~p~j~~i~ta~~ur~zs~~
Etectroruc, Electncal. Mecha nical. OptiCal - many
inventi on prototypes. Confidentia lity guaranteed,
Descr ibe and include $25 ncn -retundable fee. We
= ovide nU cost, time estimates.

u;I;~i:t4;DJ;"i§i'JIH~"
Unique .2K electro nic. com puter desi.gn articles in
database accessed by bile. subject 09181. up. uC.
analog , hybrid .nomograph .softwa re,Provide us keys.
we return listing . ' 25n on·r efundable search 'ee(1-2O

Metal detector finds GOLD, SILVER, PLATINUM , keywords / phr~~sl~~v:s.y~u.R~D.$$$1

COPPER, ALUMINUM. Rejects all ferromagneti c "So ftwa re suppo rts PCDOS, MSDOS, PS/2; Mono.,
objects , SImple circuit Plans $14, Here.• CGA. EGA. VGA; 525". 3.5" . hard (specify your
SOLDFOR f DUCATlONA1. PURPOSU ONLY. floppy drive size)

VOICE DISGUISER

How gaa and wat.r met.... can be reversed u11nv
olmple h..._ eq utpment $1t.

THE ULTIMATE SURVIVAL MANUALI Describes
optimum weapon s and ammo to pick , convers ions of
c~mmonly available sermautcs to assault wea~ns.
Silencers, explosive devices. Improvised . End TImes
scena rios . retreats. etc. SU.

Ruby Rod Laser Plans. Used in intru ston systems,
weapons targeting. precise optica lahgnments.seismo­
graphy; signahng and commo. strobes , holog raphy.
science proJects. etc. Includes a hst 01 dozens of
sources for ruby rods and other parts . $14.

~r~~r '::.~t~~ :~~P~t:n~:~~s~~~b;;:I~~,rwo~:
Meters. Polyphase Meters; meter creep; overload
droop . $1511.

Plans for undetectable (ultra-hi input impedance).
indestructible TELECORDER to reco rd phoneconver ­
sations . Also mcmtc rs for bugs. taps. Plus simple FM

~~~~r$f~~~oJ:1l~s$~~P~::R;~~ ~~RJ5~C~~;UIT

Theory. pract ical facts on Floppy Drives.Disks, FOCs.
Formattin g. SOftware Protection for the systems de­
scribed above . Invaluable advice and tips on how to

Ptans for several TV Decoders and COnverters. Plus best select, interface and use Drives and Disks. $11.
SatelhteTV component purchase.use tips.Tutorial.$14.

RADIONICS MANUAL

E.M . BRAINBLASTER
Plans for pOwerfu l ELECTROMAGNETIC WEAPONS
and LAB DEVICES. Optimum circuits, freqs.. wave­
forms. intensdies. MIND BOGGUNGI m .

PHONE COLOR BOXES

Exc iti ng elec tromagnetic:: therapie s - some FDA·
Approved . History. descn ptions. plans (dozens Cir­
cuits),avartebrhnee of RADIONICS DEVICES from early
tube -type to modern IC. Ut. /IlOd1on1ca Calalov $2)

HIGH VOLTAGE DEVICES

Designed by Phone Phreaks! 15 Phone Color Boxes
descnbed.Dozenscircutts; programs.P1usCall Forward­
ing;Conf8fef'lCing;ptyeak HiSb'y.Plus50 useful simple
and legal phone circuit pWlS- Mace!. 2 MMu* m.

HV Devicea - Stun Gun:raser; Prod; Clns: UmbfelJa:
Zapper: RFIR adarl Audio Jammer: Flasher: Blaster.
Jacob's Ladder. Plasma and Van de Oraalf Gens.:

~~;;:e~~a:fre~II~;i~::nFgt~;,~,~t~~~7,;'a~.~~~:~~~
ttrec etc. Devices. SHOCKINGI $2• •

Optimum surviva l and sec urity radio equipment.
methodS;frequencyallocabons;'t'OtCe/data scrambling/
enco ding . Include s small receivers and xmine rs;
to'emelry; antenna opIlmizatiOnS;·remote rnonrtonng ,
control;security: sut\'81llance;and uttrasonic.hberopbc.
infrared commo. 70+ CirCUits. m.

TROJAN HORSES, VtRUSES, WORMS , etc . and
CounterMeasurers - includes Disk· wrth 2501<+ of
phreaking text files and disk-protection ~rams. and

~A&~~~~Z~~~+~~!t~~rt,r~ a~~ebo~
Methods, and CounterMeasures_ How systems are
penetrated.BBSAdvice; Password 0ef8lts;200 Pnreek­
Term G1Ossa,.2; much more. 2 Manuals + 2 Dilks· m.
l:ti""tfJ';I§j,"iil.X.i'
The PA~ISTANI BRAIN VIRUS plaQued doze ns of
univers ities and businesses. The mIldly destructi ve
orig inal version is hacked into htghty virulent strainsl

BRAIN VIRUS ANTIDOTE consists of the antidote.
source code and wri1e.ue. Oft.k*..LNOT lntectedL$1• •

l:ji1·]tl.I',"IAAIR:'ij:t43'~(d
Eavesdr opp ing on VDT vid eo sig nals using an
ordinary TV! Ranges up to 1 KM! Plans. cou nter­
mea.sures. lnclud es legal Van Eck uses.Now includes
.nal VAH ECK DESIGNIII $2'.
mil~€
ATM Crimes. Abuses, Security. Vulnerabilities. 100+
methods described - from Reg _ E to ciphers , Case

~~~p~=m~
from one bank 's An:.ltiialllu~!D.I· !~21-" '$3.t.1 1
'4:~i·)·lii~:
Dozens 01simple. versatile, secure Computer Secunty

AS REPORTED ON CBS "60 MINUTES"I How certain method s. nps. Plus our Invulne rable Cipher Program
~tricalloadl can slow down Po.... Mei ers - ..,en (in .COM and its .BAS Source). Plu s $1,000
slop them _ while drawlnglun k)adal Also descnbes CIP H E R CONTEST rules with Ciph ertext.
Pol. M.t...., Met.r C....p and Overload Droop. $19. Manual + DIsk'" $2'.

IIII11.&t.'OOlIl....".',
~WI)'SIoIlow::CalopPower"""$1'. F:~8ffu~r:li~Iy~~~~e~~~

texts. Examples . Recommended in the prestig ious
COMPUTERS. SECURITY. ........ + lliIl< ' $2t.

RE-SHOPPER
CIRCLE 351 ON FREE INFORMATION CARD



PRELCO
605 Chestnut St • Union, N.J. 07083

TEL: 201-851-8600 FAX: 201-686-4656

2N5308 O~ ~1 3.50 CA3217E 3M LAM12 1.25 MM5388N 3.00 TCIll45P 2.20 UPCl382C 1.70 221·1112 1.25
2N5835 8.lIO AN8308 3.115 CA3218E 1.75 LAM210 1.25 1011015387 1.lllI TCA830 1.50 UPCl381 lAO 221·1113 2.10
2N583e 8.50 AN8307 3.115 CA32:/oIE 2M LA8358 1.10 MM5402N OM TCA830SM 1.50 UPC1470 1.10 221·213 O.llO
2N8045 0.711 AN8328 2.115 CA3234E 5.116 LA7031 1.lIO MM5458N 1.50 TCM500 1.75 UPC1473 1.10 221-281 8.10
2N8407 0.811 AN8327 3.10 CA3238E 5.116 LA7032 5.20 MM73178N 1.50 TCP4821 2.75 UPC1513 1.36 221-287 11.115
2N8558 0.411 AN8328 3.25 CA3237E 1.75 LA7OllO 2.00 MN1280R 2.45 lD82106P 1.80 UPC1514 1.80 221-286-02 5.50
2SA843 1.115 AN8337 2.85 CA3238E 1.75 LA7210 2.55 MN8183A 3.116 lOA1057 1.55 UPC1~ 2.75 221·285-03 5.50
28B171 0.35 AN8341 2.115 CA7807E 1.85 LA7507 1.50 MN8188 3.75 lOA1083 2.30 UPD281 2.116 221·2111 1.116
28Bl73 0.35 AN8342 2.10 CA7811E 1.85 LA7520 2.75 MN8178 2.40 lOAll70 2.40 UPD282 2.ll6 221-303 3.40
28B178 OAO AN8343 3.lIO C022402E 8.116 LA7530 2.75 MNl5823 3.75 lOAlll1OZ 2.10 UPlXl40C 3.116 221-304 l.llO
28Bl711 0.45 AN8348 3.85 CX770 3.75 LA7820 3.75 MPll108 3.40 lOA122OA 2.45 UPD1148 5.55 221-343 0.75
28Bl88 0.50 AN8350 8.25 CX20017 8.10 LA7800 2.25 MPC674J 1.55 lOA1578A 0.116 UPOl200 8.116 221-347 2.80
28B187 0.55 AN835lI 3.110 CX23035 3.ll6 LA7B30 2.05 MPSA13 0.36 TOA2003V 1.25 UP01203C 2.00 221-418 8.115
28B18l1 0.80 AN8380 3.115 CXA10l11 4.lIO LA71110 1.10 MPSU10 0.55 lOA2008V 1.55 UP01704C 2.25 221-4111 1.80
28B45l1 OAO AN8381 3.115 0N8838 1.75 LBl403 1.10 MRF421C 13.116 1OA203OH 1.55 UP017Ol1 5.50 221-4113 4AO
288512 0.40 AN8382 4.50 OTAl14 0.58 LBl405 1.35 MRF<448C 8.lIO lOA25n 2.85 UPOl1137C 2.10 221-518 8.75
28B548 0.85 AN8386 5.25 OTAl24ES 0.80 LB14Ol1 2.10 MRF841 12.75 1OA282OM 1.50 UPOlll43G 2.50 221-528 2.80
28B582 0.55 AN8387 5.10 OTCl14ES 0.45 LC4081B 0.45 MRF844 7.116 1OA2ll22M 1.55 UPOll188C 1.85 221-545 -2.75
2SB710 0.40 'AN7025- -- 1.80 OTCll4F . OM LM317T 0.75. MRFlIOl Ll0 1OA31l1O 2.00 UPOll187C 1.85 442-58 2.35
28B834 0.50 AN7110 1.50 OTC124ES 0.58 LM324N 0.115 MRFlill 1.25 lOA3584N 8.10 UPD4027 0.45 442-&! 1.05
2SC535 0.25 AN7111 1.50 OTCl44 0.58 LM337MT 0.80 MSl2318 2.75 1OA3570 4.20 UPll4088ll 0.35 442-74 1.lI8
2SC708 0.85 AN7115 1.50 OTCl44ES 0.58 LM34OT·5 0.30 MSLII372 3.75 lOA3853CQU3.85 UPD4081 0.45 5803-1 1.15
2SCllOO 0.20 AN7142 1.75 GH3F 1.115 LM340T~ 0.30 MSM5525 2.75 1OA4505A 8.75 UPll4558ll 0.50 5806-1 1.50
2SClI2ll 0.30 AN7143 2.75 HA1138 2.lIlI LM34OT-8 0.30 MUR3005 1.72 TL783C 1.35 UPD8104C 2.10 58023-1 1.10
2SCIl3O 0.30 AN7145 2.115 HAll58 1.38 LM340T-12 0.30 MUR3015 1.72 TLP580G 1.50 UPD8111 8.45 58024-1 1.50
2SClI45 0.15 AN7148 1.80 HA11117 1.80 LM340T-18 0.30 PH302 O.lIO 7MC1073 3.40 UP07538C 4.116 58D25 1.05
2SCl000 0.25 AN7205 1.50 HAl338 5.lIO LM350T 1.75 RC555N 0.15 TMS1025 4.116 UP075105 5.45 578318-10 1.115
2SCl023 0.35 AN7213 0.85 HA138l1 2.70 LM377N 2.80 SAB3038 3.75 TMS1045 5.80 X0137 3.115 810142-4 0.25
2SC10l18 0.55 AN7222 1.50 HAl389R 2.70 LM380N 1.25 SAB3037 2.115 TMS1071 4.50 121-868 0.45 8104111-2 0.25
2SC135l1 0.20 AN7224 1.75 HA11227 1.50 LM384N 1.55 SAF103l1P 1.80 TMS1751 2M 121-1014 0.80 810442·1 0.80
2SC14411 0.55 AN7310 1.10 HA11423 2.25 LM56ecN 0.55 SN2lI784 0.75 TMSll144 2.lIO 121·1028 0.70 810458-2 0.25
2SC1874 0.30 AN7320 1.25 HAl1714 5.50 LM1310N 1.35 STA401A 2.50 TMSll152 2.lIO 121·1035 0.70 810457·2 0.80
2SC1815 0.15 AN7410 1.50 HAl1747 7.50 LM1818N 2.50 STl<Oll 4.45 TMS3450 2.lIO 121·1037 0.75 810471·1 0.70
2SCll123 0.20 AN7420 1.30 HAl2003 1.25 LMl822N 5.115 STl<433 5.20 TMS3451 2.45 14DNl58 5.80 810551-1 0.75
2SCl1141 0.65, AN7812F 0.85 HA12413 1.50 LMl823N 5.115 STl<4111211 11.50 TMS3452 2M 14DNl117 8.lIO 812024·1 2.20
2SClll5l1 0.15 AN7815F 0.85 HA17458 O.lIO LMl888N 2.40 STl<5372 5.30 TMS34115 2.45 14DN2OlI 8.75 812042·2 2.75
2SC11175 1.115 AN7818 0.85 H0362llO 5.70 LM1877Nl1 2.85 STl<5471 5.10 TRC2073D 1.50 14DN233 5.10 812044-1 1.50
2SC2058 0.25 AN78M05 0.45 H038ll41 3.75 LMl880J 2.115 STl<5476 5.10 U416B 3.10 16-3505lI 1.25 612081l-1 2.35
2SC212O 0.20 AN78M05F 0.85 HD814042 7.lIO LMl~ 2.75 STR380 4.75 U417B 2.30 16-37701 2.115 612070-1 1.80
2SC223O 0.75 AY·386-00 2.45 1R2403 1.80 LM2677P 1.80 STR381A 4.75 U420B 2.75 16-37702 1.85 612072-1 1.115
2SC2271 0.75 AY·385-01 2.45 1R2410 1.50 LM2l101N 1.75 STR451 6.25 UA787 1.75 16-3n04 1.75 812078-4 2.85
2SC2482 0.75 BA235 1.80 IR2EOl \ .50 LM6381 3.10 STR2013 5.80 ULN2110A 1.45 16-3ll207 4.115 612078-7 2.85
2SC3038 1.25 BA308 1.50 1R2E02 1.50 LM8580 3.10 STR3115 4.75 ULN2212 2.45 16-3ll208 2.25 812Ol14 2.15
2SC329llA 1.10 BA326 1.00 IRC5 0.115 LU118278 3.00 STR3125 4.75 ULN2216 1.00 16-3ll2OlI 2.50 812105 5.10
280n 0.75 BA521 1.25 KA33V 1.55 M5218P O.lIO STR3135 4.75 ULN2224 1.1I6 18-41827. 2.20 612120-1 3.80
28Dl11 2.05 BA528 1.50 KAl222 1.50 M5278L58 0.50 STR30123 4.75 ULN2228 1.50 18-41784 4.10 6122118-1 3.10
280187 0.50 BA532 1.25 KA2101 0.55 10147020 2.45 STR30130 4.75 ULN222lI 1.85 lH3Ol18 4AO 612305-1 1.30
280200 2.65 BA612 O.lIO KA2102A 1.80 M51307BSP 6.25 TA7117P 2.70 ULN2261A 2.10 16-43703 1.35 612331·2 5.50
280281 1.50 BA718 0.65 KA2130A 1.45 M54518P 1.80 TA7137P 1.10 ULN2280B 1.50 18-45300 1.30 612337·3 4.70
28D400 0.50 BA72S 1.25 KA2208 1.75 M58818P 2.95 TA7142P 2.45 ULN3810A 1.85 221-42 1.70 612337·5 4.70
280880 0.80 BA1310 1.75 KA2261 1.45 M58828P 2.85 TA7157P 1.80 Ul.N385lI 1M 221-43 2.35 812338-3 5.10
2801159 0.75 BAl320 1.45 KA2283 1.65 M58659P 2.45 TA7159P 2.10 UPA53C 1.80 221-46-01 2.80 612347-2 1.115
2801227M 1.10 BA3308 1.25 KA2261 1.20 MAB8461P 4.10 TA7223P 1M UPAaoC 1.50 221-48 1.75 812351-1 1.10
2801285 0.65 BA3812L 1.25 KA2S12 2.50 10193106 1.35 TA7230P 1.75 UPC27C 2.25 221~ 1.116 612406-1 2.25
2801268 O.lIO BA4210 1.75 KA3213 0.65 MB8728 2.45 TA7287P 2.25 UPC358C 1.85 221·n 3.20 612442·1 4.95
2801384 0.70 BA4232Al. 1.115 KlA7137 1.10 MB88303 8.75 TA7325P 1.25 UPC3lI3C 1.80 221-78 2.85 812.c46-1 2.85
2801387 1.85 BA4234L 1.95 K1A7640 2.75 MBR3035 2.15 TA7330P 2.55 UPC554C 1.80 221-7Il-Ol 1.75 612471l-3 0.75
2801427 1.75 BM402 1.00 L5830 1.55 MBR3045 2.15 TA7331P 1.80 UPC571H 1.20 221-81-(11 2.15 612480-1 1.55
AN217 1.80 BA4403 1.25 LAll80 1.80 MC1309P 1.25 TA7335P O.lIO UPC674 1.80 221-112 0.115 010132 1.10
AN238 2.65 BA4558 O.lIO LA1185 1.50 MCl351P 2.115 TA7342P 1.25 . UPC575C 1.25 221-117 1.75 OM50 1.20
AN240P 1.40 BA5101 1.65 LA1201 0.115 MCl357P 1.45 TA7343P 1.65 UPC585 4M 221-117'()1 1.75 0101112 0.75
AN282 1.75 BA51 02 1.65 LA1210 1.85 MCl394P 1.40 TA7353P lAO UPC587C 1.25 221-117-02 1.75 0101106 0.18
AN2n 2.45 BA5115 2.75 LAl222 1.65 MC3357P 1.75 TA7358P 1.25 UPC592H 4.10 221-102.()1 2.85 0101112 0.75
AN278 1.50 BA8104 2.115 LAl231 1.55 MC7805CT 0.30 TA7378P 1.50 UPC1018C 2.75 221-104 1.116 0101163 0.75
AN302 3.50 BA8209 1.lIO LA1245 1.75 MC7813CT 0.30 TA7807P 1.85 UPC1028 1.25 221-105 2.10 OSlO2 0.19
AN305 3.50 BA8238A 2.50 LAl280 1.80 MC78Ll5CG 0.25 TA7811P 1.65 UPC1032H 1.75 221-106 2.20 1C-13 2.35
AN316 3.75 BA69lI3 1.80 LAl385 0.85 MC78L18CG 0.25 TA7613P 2.30 UPCl197C 1M 221·111.()1 0.75 1C-27 2.10
AN380 1.00 BFW92A 125 LA3115 1.35 MC78M05CT 0.20 TA7814P 2.55 UPC1204C 1.55 221-140 3.75 IC-32 2.40
AN382 1.65 BN5111 3.75 LA3155 1.25 MC78M06CT '0.20 TA7828P 1.75 UPC1213C 2.50 221-157-02 1.85 PCOOOO49 5.lIO
AN388 2.00 CAl384E 1.45 LA3180 0.80 MC78M12CT 0.20 TA7630P 1.75 UPCl283C 1.25 221-158-03 1.85 PCOOOO5O 8.20
AN3313 3.50 CA3085E 0.85 LA3201 0.115 MC78Ml5CT 0.20 TA7840P 1.50 UPCl350C 1.35 221-18O.()1 2.15 PCOOOO51 8.20
AN3821K 6.25 CA3070E 1.75 l.A322O O.lIO MC78Ml8CT 0.20 TA7844P 5.75 UPCl352C 2AO 221-184 2.75 PCOOOO65 5.85
AN5015K 1.50 CA3071E 2.35 LA3301 1M MC7l102CT 0.30 TA7858P 1.75 UPCl383C 2.85 221·175 5.ll6 PCOOOO83 5.50
AN5111 3.75 CA3072E 1.75 LA3310 0.35 MC7l105.2CT 0.35 TA7888AP 1.50 UPC1371C 2.llO 221-1n 1.50 PC20418 2.35

AN5151 3.75 CA3128E 1~ l.A335O 1.75 MC7l105CT 0.30 TA7870P 5.75 UPC1373H 2.00 221-178 l.eo PC20819 8.00
AN5310 4.75 CA3126Q 1.80 LA3380 1.75 MC7l108CT 0.30 TA7678P 4.10 UPC1378H lAO 221-1711 5.ll6 PC20823 8.00
AN5512 1.50 CA3151E 3.10 LA3381 1.25 MC7ll12CT 0.30 TA7680P 4.75 UPC1379C 1.80 221-1l1O 5.116
AN5700 1.75 CA3168E 2.75 l.A36OO 2.20 MC7llMl2CT 0.20 TA7687AP 2.80 OUrPolicy:
AN5720 1.50 CA3177E 1.115 LA4031 2.50 MOA970-1 1M TAn77N 8.75

CA3195E 1.115 LMl82 2.]5 MJE200 0.50 TA6110P 1.75 • Min.....m Order 825.00· AI Parta~ Prime
AN5730 1.lIO •w.""""'" MCIV_ • ALOrdefaS VI. UPS Ground
AN5750 1.50 CA3202E 2.30 LA4281 1.lIO MJE340 0.80 TBA810AS 1.25 • P..... Addt3.00Sh~ On All ..
AN5780 1.80 CA3210E 3.80 LA4500 2.115 MJEl3007 0.811 TBA820M 0.116 • N.J. RMIdentaPIeaM 8% SaIea Tu • NoC.O.D."
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SG-100
Six Digit resolution, .005% accuracy low

distortion sine wave, output and adjustable
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 duration. 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

5G-112 $1350 .~: ~~i.-
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 .

50-200 $795

SIGNAL DIGITIZER &SCOPE
MEMORY WAVEFORM GENERATOR

Clock signals have six digit frequency
resolution, cryystal stability and .005% accu­
racy. Squarewave output .002 to 20.0 Vp-p

CSS-33

Signaldigitizercapturessignal transient
for scopedisplay. Adjustable samplingwith
200nsec.maximum, stores 8 Kilo-byte with
.5% amplitude.resolution. Pretrigger display
enables analog scope to operate as a
storage scope.

50-240 $1395
Waveform Generator captures signals

and allowsfor signal dataentrywith a light
with 50 ohm output impedance and TTL. pen.

To order or for more information call or wnte'-:"--.,.-------------'

SFG·33
Waveforms areprovidedwith six digit resolution,

.0050Al crystal accuracy. Waveforms are sine,
triangle,square, and rising and falling ramps, with
de offset and 20 Vp-p 50 ohm output over 80 dB
range and TTL. .
SFG-330- $1789 - Keyboard and GPIB entry dBv and
recall features. Options: 66 MHz. and dual Quad output.

eT... h . 125 South Van Brunt Street. Englewood, N.J. 07631
• • I~C .,lnC. Phone 201 569-3339 Fax 201 569-5838

Completelystand-aloneor PC dnven
Programs E(E)PROMs

, • 1M.gabil 01DRAM
• Us., upgrJdabl.1032 M.gabll
• .3/.6"ZIFsockel, RS-232.

Parall.1 In I ndOut
• 32Kinternal Flash EEPROMfor easy

firmwareupgrades
• Ouick Pul.. Algorllhm(27256

In5 ..c, 1M.gabilln 17sec.)
2 yearwarranty

• Made in U.S.A.
• Technical support byphone
• Completemanualand schematic
• Singl. Sock.1ProgrJmm.,also

arallabl• . $550.00
SplitandShuffle 16& 32bit
100UserDefinable Macros. 10 User
Definabie Configurations
Intelligent Identifier
Binary, Intel Hex. and MotorolaS

NewIntelligentAveraging AJgor~h m . Programs64Am1osec.,256in1min.•1Meg (2701 0,011)in2min.45sec.,
2 Meg (27C2001)in5 min.Internal card w~h external40 pinZIF. 2 It . Cable 40 pin ZtF

• Reads, verifies, and programs 2716,32, 32A. 64.
64A, 128, 128A, 256, 512. 513, 010. 011 . 301 ,
27C2001, MCM 68764, 2532

• Automatically .." progrJmmlngvoll.g.
• Loadandsave bufferto disk
• Binary, Intei Hex, and Motorola S formats
• Upgrad.bl. 1032 M. g EPROMs
• NopefSon,lIfy modul,s ftJquirBd

1year warranty·10 day money backguarantee
Adaptersavailablefor 8748,49. 51. 751. 52, 55.
TMS7742. 2721 0, 57C1024, and memory cards
Madein U.S.A.

NEEDHAM'S ELECTRONICS Call for more information
(916) 924-8037

4539OrangeGroveAve. ' Sacramento, CA95841 r. IIII!!I!"I FAX (916) 972-9960
Mon, - Fri.8am- 5pmPST C.O.D. ..... ~ __

NUDE! • NUDE!. NUDE!

"NAKED"
WORKSTATION CASE &

POWER SUPPLY
At the scandalously low price of

only $59.95 Jar 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) Ih-height slots for drives (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 bargains ...

SWITCHING POWER SUPPLY
Only $9.95!

Fully enclosed with switch and D.I.N. power connector.
• 5v at 4.5 amps _ -12vat .3 amps
- 12v at 1,4 amps • +12v at 1.2 amps

Electronic Parts Outlet. 2815 Fondren. Houston, TX. 77063
(713) 784·0140 • FAX: (713) 784-9740

Three locations in Texas....Come visit our retail stores!

CIRCLE 339 ON FREE INFORMATION CARD
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!ELENCO@ I ~HITACHI

OSCILLOSCOPES
ELENCO B+K PRECISION HITACHI

-
AM/FM Radio Kit

DigitalMultlmeter

M·1000

$24.95
19 Ranges
DCV·1000
ACV-750
DCA-l0A

Res-2M 0
Diode check

Digital Capacitance
Meter

CM·1550

$55
9 Ranges

.1pf-2O,OOOufd
.5%basic accy

~ Zero c1r wicase

$399
I Other Models

Model V·212
20MHz Dual Trace

$49 CM-1500A
Reads Voijs, Ohms
Current, Capacitos,

Transistors and
Diodes I w~h case

Digital LCR Meter
LC·1801

$120
Measures:

Coils luH-2OOH
Caps .l pf-2OOuf

Res .01 -201,4

10 Function
Multlmeter

eM-365
$59.95

AC+DC Voijage & Amps
Resistance to20001.40

i~•.'V .j'J' ,~'j"' Diode, Logic, & Trans test
Capacitance to200uF

Frequency Counter

-

$389

SG·9500 with Digital Display
and 150MHz bullt·ln Freq ce $245

Model 2120
20MHz Dual Trace

GF·8015 without Freq. Meter $179

Wide Band Signal Generators
.:==~~SG-9000 $125

RFFreq l00K-450MHz
AM Modulationof 1KHz

Variable RFoutput

ion Generator
with Freq.Counter

$245
Sine, Square, Triangle

Pulse,Ramp, .2 to2MHz
• Freq Counter.l - 10MHz

Four-Function Frequency Counters
F·100 120MH

$175
F·1000 UGH

$255-Frequency, Period,Totalize,
Self Check with High Stabilized Crystal Oven
Oscillator, 8 digij LED display

$55
2-20V@2A

12V@lA
5V@3A

-5V@.5A

$355

Model MO·1251
20MHz Dual Trace

Campantent Tester

MO-1252 - 35-50MHz, Dual Trace,
Delayed Trigge r $475

P-l Scope Probe - 65MHz, Xl Xl0 _ _ $18.95
P-2 Scope Probe - 100MHz, Xl Xl0__$22.95

Quad Power Supply

XP-620
Assembled $60

KIt $40
2to15V@ lA ,

-2 to ·15V@lA
(or 4 to 3fJV@ lA)

and 5V@3A
Containsall thedesiredfeatures fordoing experiments.

Featuresshortcircuitprotec1ion, all supplies

Fully regulated andshort circuijprotected

Triple Power Supply

FUlly regulated, Short circu~ prolec1ed with
2 current Iimijcontrols, 3 separate supplies

XP·660 with Analog Meters $175

V-522 - 50MHz, DT $845
V-523 - 50Mhz, DT, Delayed Sweep __$930
V-525 • 50MHz, DT $975
V·660 • 60Hz, DT $1,050
V-665 - 60MHz, DT, w/cursor $1,290
V-l060 - 100MHz, DT $1,370
V-l065 - 100MHz, DT, w/cursor $1,650
V-l085 -100MHz, QT, w/cursor $1,950
V-1100A - 100MHz, QT $2,200
V-1150 - 150MHz, QT $2,675

Digital Storage Scopes
2125 • 20MHz, DT, Delayed Sweep, Compon- VC-6023 • 20MHz, 20MS /s $1,695
tent Tester $479 VC-6024 - 50MHz, 20MS/s $1 ,950

VC-6025 - 50MHz, 20MS/s $2,195
1541 • 40MHz, DT $650 VC-6045 - 100MHz, 40MS/s $2,885
2160 - 60MHz, DT,Delayed Sweep _ _ $899 VC-6145 - 100MHz, 100MS/s $4,595

AllSCOpes include probes,schematics,operators manual,and3 yearwarranty onparts& labor. Many accessories available forallscopes.Callorwrite forcomplete
specifications on theseand manyotherfine oscilloscopes.



PRlSERVATION
PLAN ON IT
Write;

National Trust
for Historic Preservation
Department PA
1785 Massachusetts Ave., N.W.
Washington, D.C. 20036

ware and LTN-03 Labtech
Notebook software cost
$495 .00 and $995.00.
respectively; and the
TCV-16 I/O module costs
$345.00. A complete line
of accessories, includ ing
cables, adapters, data buff­
ers, battery-backup sys ­
tems, rack-mount kits, and
driver relays, is also avail­
able .-MetraByte
Corp•. 440 Myles Stand­
ish Blvd ., Taunton, MA
02780; Tel. 508-880-3000..

Seiling hundreds 01 HEATH Co. test andtraining equipment at up to 60% 011 their catalog
prices. Use Heath catalog lor desc~ptlon. Condition: new to slightlyused, unfortunately
manywtthout manuals. Allprofessionally wired&lested, orIno~glnal klt formasnoted. FIrst
come,flrstserved. Check ormajorcredllcards. Sony,noCOO oropen accounts. Add$4.50
for MaJlln andHandling.

SKI01 12VDC-3AP"",,5uR'IY 39.50 _:Tho_kibcl_palOfltp;rtsusualyllJlPjed
1271 F""""'"Go(loralof 69.50 with m...n not..lilaljo .,d pricoo ..Ioct...
1274 2IoIHz~..Gonor.a 135.00 anitsicn. AII _ ... _lOld........d.
12n N ..Gonaralof 147.00 3140A CcnoepbolEloctoriesColno 28.50
2250 Digitll CapocitlOloo Motor 115.00 E4201 FilarOplesloiwning <:cur.. 56.50
23201< Imcllold 3.5DilllOMI"",t 49.50 EC1001 PaosNe CiraJit~ ee.... 28.50
2321N1 Ha'l<hold3.5lJiliIOMMWorod 59.50 EE1004 llicitaICiraJitDooignColno2vd. 59.50
2420 DeluxellnMwsllCc<.ntar 255.00 ED6201 LabEx~bDillIo/TocIrliquoo 19.50
2717A Rog.H.V.Pow,,5uR'IY 165.00 EE101 Oparalionl/Ampllars 29.5b
2718 Tripi.CMiutDC Suppy 129.50 EE102 AdivoFllarsColno 19.50
2760 ~~!&R~~~ 135.00 EE103 I.C.Tm".ea... 22.50
3117 """'... _~""" 49.50 EEIOC Pl>aseI.Dc:kodLoapoColno 29.50
3120 ~ Chod<er 69.50 EEl05 0pI0EJocmiesea... 36.50
4200A LnarTrail«.WIred 225.00 EEll0 La... ToctnoIogioo Colno 59.50
4200K La.... Trail«.Ki · 195.00 EE3201A lliIlitllTocmquao<:cur... 2vd. 49.50
4225 ~Tr~ 2SMHz Osaloa<q>e 375.00 EE8088 MId MerCll'oo""" <:cur... 2vd 59.50
4226 •~ Trace2S104Hz o.aloa<q>e 385.00 EDUCAUONAL BOOKS
5217 8atIary Ooaratod V.D.1ot. 39.50 Thaoa boob...bJand _ 8.ropr.....,l. aaWlg-1"b-
5228 VICU\II11ubo Vam.. 89.50 1isIlar.lst pricao. AIhord bcu>d ..ooptasnoted.
HCA3000 llokJ..e- Comoctcr A~,,*, Ki 89.50 Lab Exporimenb DilIIo/ Tod1(oaltl PUR
PKWl05 Delux.10:1 Ccrnbo Probe Kit 22.50 m Cooldloal, Uncas. (001),Sam. . 8.85

HEATH EDlICAU'!t"L srszws Aooarnlily LonguagoPr'911n(101Q. lnlal PUR
1000 WoglOlitaI Ckt rainar 215.00 EJodridly 1·7.MIoof, Haydon PUR
3300 I'kJg-Ol Broad Board Trail« 85.00 Docioion t.IaJiing Undar~, HUt. P-llal PUR
3400 McrCll'ooaoocr Tr...... 185.00 FlIldarnonlai. Of ~ilal8ec\'onics, P-Hol PUR
3400C PorllilIoCa-ryeaoolorlot.t 18.50 ConcioolntoloEngnaringEooncrnioa 12.50
3567 Trail« AocaowyBaa"'''' lIS.oo irdJslriaIVonIla1ion, Edw.d _ 16.50
3600 Wog E~cationolTrail« 88.50 BOOllUr~G8AIt'!lltL
3700 lligUT~.. Trail« 79.50 GabBasic EJocmics,51h . 10.50
6201 Digital ~onl t.4odlH n.50 SoIlo... Rolabiity, lIuaalarnino 10.50
ET100 TlIi~~':'2ra1l«.· 395.00 ,""oIoUni5\'starns, Bvars,5IhEd. (oaItl 9.50
ZVlAI33 ~,l1ilollor~ ~5.00 DioitaIEloaonics,Td6loim2ndEd.(101Q 9.85
EWDl00 lluaI5.5"Dioktlivo 158.00 AAot.....,.Guid.IoPraclcolElec\'onics(1ClIQ 3.75

MlSCEL1.ANEQus lligitlI 8oclronics Ihru Exparinonts 5.lIS
700 14 F'o<latl. DalaTarminaJ 99.50 BOOKS MeRtU
Hp·15C H·PScientific ColculaloriMarAJol 68.50 Exporinonts inEloaonic~;alo Ed.
545A H au Pad<..d Logic Probe 156.00 Eloaonico..icao, Royd, 2ndEd.
546A H auPadwdLogicPU... 210.00 DigilalExparimIl"lb-TrooJlloshoot,Cooc(ooIIl
547A Hooolalt PacQd Clnonl Tracer 378.00 Exporinonts EJoclronic Circuits, Stanley,2nd
548A HowtoItPadwdLogic~ 192.00 PrirlcipIosol EIocVcric Circuits, F1o)'cl. 2ndEd.
5022A Al4inCa-ryeaoo 918.00 PrinciplosolElocVcricCircuils,F1o)'cl.3rdEd.
SPlOO Sarial-P...loICon_.l10VAC 58.00 Digitll Hrldamonlals, F1o)'cl,3rd Ed.

[!;),,~ .:.'

NEW PRODUCTS

continued from page 22

Expansion from stand ­
alone data logger to com­
plete data-logging system
is' simp le and easy. As
many as five data loggers
(for a total of 80 channels)
can be networked together.
using the RS-422 ports at
the rear of each unit. By
wiring a network into a PC,
up to 800 channels can be
monitored .

No programming experi­
ence is required for set up.
Once data is taken it can be
sent to a printer. logged to
a PC, or sent to one of the
08-2000 Series data buff­
ers . Suggested applica­
tions are in temperature
monitoring and control,
fie ld-environment experi ­
ments,' benchtop data
gathering , industrial-equip­
ment monitoring, and re­
mote data gathering.

Prices for the expansion
data logger range from
$995.00 to $1295.00; the
DOL SW applications soft-

• Frequency
1 Hz • 20
MHz

• Logic test
20MHz

• C: 1pF •
20J.1f

• .1Q • 2000
Mil

• Inductance:
11lH ·200H

• Capacitance:
.1pF•200J.1f

• Resistance:
.om·20Mil

129.95

DMM 175A $94.95
DMM MEASURES 20 MHz

• Volt, cur­
rent , con­
tinuity

l!!!!!!!!!!!J . LED, diode,
hFE tests

LCR Meter
,---""""""\ $119.95

DMM + LCR Meter
Most Versatile DMM

• inductance: 11lH ·40H
• Capacitance: 1pF • 40IlF
• Temperature: -40• 302°F
• Frequency: 1Hz • 4MHz
• Logic test: 20MHz

• Diode test
• Continuity beeper
• Volt, current, ohm
• 3999 count display

• Peakhold
• Auto powerall

DMM2360

$79.95
• Frequency

1Hz·200 KHz

• Logic test 20
MHz

• C:1pF· 2OJ.1f
• .1Q·2000MQ

• Volt, current,
continuity

• Diode, hFE
tests

• Compact size

NAME BRAND QUALITY & REUABIUTY
15 DAY MONEY BACK GUARANTEE

ONE YEAR REPLACEMENT WARRANTY
PROMPT DELIVERY & SERVICE

ALFA ELECTRONICS
P.O. BOX8089, PRINCETON, NJ 08543

(800) 526-ALFA
FAX: (609) 275-9536

DIGITAL METERS
mm

DMM 135 $79.95
MEASURE TEMPERATURE

• 0°·1400" F
·20°· 7SOCC
.1°,1°resolu·
tion

• C:1pF• 20J.1f

• .1 Q-2000Mn

• Volt , current,
continuity

Diode, hFE
tests

• Type K ther­
mocouple in­
cluded

!8 RE-SHOPPER



YOUR COST
$11.95 ea
$9.95 ea
$8.95 ea
$11.75 ea

WE STOCK
A COMPLETE LINE OF FUSES

FAST ACTING - SLD-BLO TYPE - PIGTAIL

KEEL VIN BRAND
HI-SPEED, HI-QUALITY
PRINTED CIRCUIT ETCHANT
Reacty·to·use solution of ferric c:hk>ride
printed circuit ete:hantIn plastic container.
Stock No. SPECIAL BUY
440017 $ 6.25 per gallon

KELVIN BRAND
HI-SPEED DRY
PRINTED CIRCUIT ETCHANT
Clean , safe, economical , indefinite shelf life.
4 Ibs . win make 2 ~Ions of recommended
20% etcl1ing solution . •
Stock No. YOURCOST NEW PRICE
440026 $8.40 sa $ 7.00/ 41bbag

KELV/NBRAND COPPER CLAD BOARD
~i~k~FR'~I~~6' thid<.u~nc:tyto~ eoSTside .

440002 41/2" x 6" $1.55 sa
440003 5" x 7" $2 .40 sa
440015 81 /2 x 121 12' $4 .90sa

ETCH RESIST INK PENS _
( ; pi 3

BIacl< fell tip pen lor making rosisl d rams cfiroct!yon PC boards.

~be~=:=~~nc; Solution.
Stock No. Model DeSCri~n YOURCOST
44011522-220 Draws1132"wide $1.48 sa
440116 22-222 · Draws1 /64 "wide $ 1.85 sa

FUSE MOUNTING
BLOCK
~1~:e~1O:/t~~ ~'1~'~~
Mountingcenlers 5/8 ' (15.8mm). /.:l.A/.:3'Ji"II
Stock No. YOURCOST
380010 $ .62 ea

3AG FUSE BLOCK
BIacl< Iaminaled phenol ic. 112"wide
1 718" long. For 1,.- x 1 1,.-
long fuses. Sokktr lug connec.iions.
Stock No. YOURCOST
380030 $ .45 ea

SOLDERING
WELLER

MARKSMAN
SOLDERING GUN

ModelSP23
Featherweight 1-314 oz.• 25 watts for PC work. Ideal for
~:~n~~~t~g'a~ech8~Tto~:t spots. Replaceable tip.

810002 $8 .55 sa $7.95 ea -Ul
SOLDERING ~/;:.
IRON HOLDER ""
Model PH60
Soldering stand with base. spo nge . '
For W60P. WP25P, WP40P . and irons wi th barr el diameters
up to 15/32' .
Stock No. Description YOUR COST 6+
810041 PH60Stand $ 13 .78 sa $ 13 .09 sa
810042 Replacement

Sponge $ 1.89 s a $ 1.80 sa

KESTER SOLDER
RESIN CORE SOLDERS 1 LB. ROLL
Non-Corrosive Flux Resin Core
Stock No. Inch 018. GA. Type
580010 1/64" .025 23 63/37
580005 1/32" .031 21 60/40
580001 1/16" .062 16 60/40
580011 3/32 ' .093 13 60/50

Call: 1 (80g) 645·9212
1 (516) 349·7620

FAX: 1 (516) 349·7830

CARRYINGCASE
Stoct< No. 990093

$4.95 ea

YOU CANT
GO WRONG!

30 DAY
MONEY BACK
GUARANTEE!

INDUSTRIAL QUALITY
AT DISCOUNT PRICES

The Professionals 'Choice
••• :I II

I I

S=f' $39 95
ACIDC VOLTAGE
ACIDC CURRENT
RESISTANCE .DIODE TEST
LOW BATTERY Warning
ACCURACY +1- 0.5%
CONTINUITY TESTIBUZZER
TRANSISTOR CHECKER
CAPACITANCE CHECKER

LAPEL MICROPHONE
Stock No. 850306
YOUR COST $2.95 ea

CADMIUMSELENIDE
PHOTOCELL
450 ohms @ 2 n., C minimum dark resistance 225 ohms .
Max voltag e 170V peak. Peaks at 6900 angstroms. :~
No. 260017 YOUR COST $ .99 ea 0 - 0

SULPHIDE

r5~~?@~~~cLminimum dart<resistance 75 ohm
Max voltage 170V Y<J' Peaks al 5500 angstroms .

:~~~:~::T~~ER COST$~.99ea

MOMENTARY
PUSHSWITCH
Silent action red push button mokSed hous ing.
~~r~~d~~~~~~' Overall length including solder lugs is 1-,

Sloct< No. Color YOUR COST 100.
990002 Red $ .35 ea $ .28 ea

DC MOTOR e
1.5 to 6VDC
Stoct< No. YOUR COST .

852211 $ .50 ea

lJ LOGICTEST
• DIODECHECK
lJ CONTINUITY TESTER
• 5 FREQUENCY RANGES
lJ TRANSISTORhFE TEST
• 5 CAPACITANCERANGES
lJ LED TEST VERIFYGOODIBAD

.20MHz FREQCOUNTER
lJ AC I DC VOLTAGE RANGES

• AC / DC CURRENTRANGES

CASE - Yellow, Durable.
BackStand

Electronics

YOUR
COST
$ 4.25 ea
$ 5.95 ea
$11.75 ea
$15.75 ea

EDUCATIONAL
ACnvITY

GET 5 COMPLETE
CLASSROOMSETUPS

FOR UNDER$1000

~~= KELVIN Electronics
7 ralrchlld Avo. Plainview, NY 11RO~

Project BUZZE
6-9V DC. 80 dB
Stock No. 680089

$1.59 ea $1.39/10+8a.

L.~.D.RED (inl~O+Qty)
Stock No. 260020 ..-.!:

Geea.

ROBOTIC CONTROL SYSTEM
AVAILABLE for IBM or APPLE

SYSTEM INCLUDES:
• Robotic Arm • K.I.S. Interface
• 2 Joysticks Module
• Power Supply • Demonstration
• Software Video

UPGRADABLE - ADDS THE ABILITY TO COKTROL
AN ADDIT10NAL 4 DCMOTORS UP TO 1 AMP EACH FOR
PROBLEM SOLVING AcnYmES SUCH AS CONVEYORS.

ELEVATORS. PLOTTERS & ROBOTIC CARS.

Transistors (inloo+ Qty)~

2N2222 18 9' ea. ~
PN2222 .08 9' ea.

WIRE JUMPER KIT
Use Wllh QUick te st sockets and bu s SlOPS

Stock No. Desc rip tion Po in ts YOUR COST

330290 350 Piece Set $ 7.75 ea

9V Battery Snap & Holder
Snap .15 ea..10eal1OO+
Holder .20 ea .10eal100+

TIMER - LM555
Stock No. 600021

20 ¢ ea. (in 100+ Qty)

RE-SHOPPER :



P.O. BOX 2006 • OLDSMAR, FWRJDA 34677
813-855-4740 • FAX 813-855-6326

ELECTRONIC
CLEARING
HOUSE, INC.

PH (805) 499-6355
FAX (805) 499-0346

FOR SALE
NEW!!

38 0mb Scsi 16ms

MIN/SCRIBE 9380S

~
$ 1,000.00

~
CALL FOR PRICE

1 YEAR WARRANTY

SPECIALIZED DRIVE REPAIR

Special
Low Prices!

COMPUTER DISK SERVICE

• Class 100 clean room
• Servowriting capabilities (Call for prices)
• Volume discount
• 120 day warranty on all repairs
• 7-10 day turn around time
• 24 hour turn around - ADD 30%
• Ask about our data recovery (Call for quote)

COMPUTER DISK SERVICE
3537 OLD CONEJO ROAD, Suite # 115
NEWBURY PARK, CA 91320

­VISA-

CAMCORDER
REPLACEMENT IAnERIES

FROM THE IAnERY STORE
• Low Cost Allowl Extra Spare BatterlBl
• Buy Dlrecl From T Battery Marllfaclurer
• Ellmln~e ~M mory" Probl m .
• Extend d Run TIme Mod II Av lable
• 6 Month Warranty
• Other Battery Types Available
• Overnight Shipment by UPS
8mm NP-22 Sony $27.00

NP-55177 Sony $31.00
E-77K Canon $46.00
VP-BP81 OIympus/Nikon $41.00

VHS BP80 Panasonic : $34.00
CB-120 RCA/Hitachi $49.00
NP-009 RCA/Pentax $49.00
BP-96FL RCA/Hitachi $49.00

VH5-C BN-V6GU JVC/Zenith $31.00
VMP-51 RCA/Hitachi $49.00

"Add $4.00 shipping & handling perbattery

-- Batt IllS re"oor only bullnllll. The true value ofany battery
system isdetermined byservice, performance and dependability.
Make your choice Periphex. Nobody has a better battery oroffers
a better value.

'iiillllUPG'RIPHG'J(~.
149 Palmer Road " Southbury, CT 06488
IlllQ 1134-8132 " In CT 1203l 284-3985

FAX: 1203l 262-8943 IiiIJ•

$22.50#MZD30

RESISTOR KIT
200 PIECES

1 8. 2 WATT 58.10%
10 each of 20 assorted values

#REK200 $2.00

CAPACITOR KIT
100 PIECES

Radial Mylar - AII100V 10%
10 each of the following values:
.0015 .0056 .033' .068 .15

.0022 .01 .047 .1 .47
#CPK15 $12.00

TRANSISTOR KIT
PNP NPN

5 each of the following values:

2N4400 2N4401
2N4403 2N540 1

#TRK20 $2.50

MONOLYTHIC KIT
100 PIECES

5 each of the follow ing values

10PF 470PF .0007UF 0.47UF
33PF 680PF .0000UF .1UF
68PF 1000PF .0 1UF .22UF

100PF .OO22UF .015UF .33 UF
220PF .0000UF .022UF .47UF

ALL MINIMUM SOV
RANGES5-10-20%

#MK20 $10.00

ZENER DIODE KIT
150 PIECES

S each of the following values
2.4V 5.6V 8.7V 16V 25V
2.7V 6.OV 9.1V 17V 27V
3.0V 6.2V 10V 18V 28V
3.3V 6.8V 12V 19V 30V
3.9V 7.5V 13V 20V 33V
4.7V 8.2V 15V 22V 56V

ALL 500 MW

3 AMP RECTIRER KIT
24 PIECES

3 each of the following values:

5400 5401 5402 5403
5404 5405 5406 5407

ttRRK24 $2.50

CERAMIC DISC KIT
105 PIECES

15 each of the follow ing most
popular values:

(All 1 KV) (Some Short Leads)
5PF 25PF 350PF 910PF

.0015PF .0039PF .01PF

#CD105 $5.00

ZENER DIODE KIT
100 PIECES

5 each of the following values
3.6V 6.8V 18V 36V
3.9V 8.2V 20V 39V '
4.7V 9.1V 27V 43V
5.6V, 12V 30V 47V
6.2V 16V 33V 56V

ALL 1 WATT

#WZD20 $15.00

NEW ITEM - VOLT PEN
Determines presence of
AC voltage through insul-
ated wires. Contact with
bare wire not required .
Locates live wires in junc-
tion boxes, blown fuses,
breaks in insulated wire 8.
cable, defeCtive circuit
breakers, defective in-line \
circuits, etc.

#TKS101-4 $17.95
5 + $15.95

LED'S
T 1 3/4 Clear Lens; Light as Red

#SPK30S ......... $9.95

IC'S
MEMORY CHIP/D·RAM
, SOCKET PULLS

64K X 1 - 1SO NS
#1C64 ' $1.75

. 2561< X 1 - 150 NS
#IC25 $2.50

AXIAL ELECTROLYnC KIT
50 PIECES

5 each of the following values:

1UF1SOV 6UF150V
3UF150V 10UF100V
2UF 350V 20UF 100V

2.2UF 250V 150UF 150V
3.3UF 250V 220UF 100V

#AE50 $9.50

WEATHERPROOF 8 OHM
SPEAKER

Size 3"x3"x2" can be mounted
Hardware included

4.S' Cord 3.Smm Plug

-===D
DEALER INQUIRIES WELCOME.

CALL OR WRITE FOR A COPY OF OUR FREE FLYER.
PRICES DO NOT INCLUDE SHIPPING.

FLORIDA RESIDENTS ADD 6% SALES TAX.
MINIMUM ORDER $10.00 - COD (CASH ONLY)

SHIPPING AND HANDUNG ADD $3.75

# LED25 Bag of 25 $2.50

10 RE-SHOPPER



SPECIALS
LIMITED QUANTITIES

CABLE CONVERTERS
.SIGMA

SIGMA 550-86 CHANNEL $99.95 EACH

TOP CHANNEL ROLLOVER,
LAST CHANNEL MEMORY,
PARENTAL LOCKOUT,
FAVORITE CHANNEL, SURGE
PROTECTION, 4 db AMP,
DECODER COMPATffiLE,
1 YEAR WARRANTY.

$79.95 EACH 5 LOT

$75.00 EACH 10 LOT

$67.50 EACH 20 LOT

$65.00 EACH 50 LOT

COMING SOON 'NORTH COAST' CONVERTERS
TOP OF THE LINE

SAN JOSE SPECIALI

SCIENTIFIC ATLANTA 6700 AlB $99.95 EACH

$79.95 EACH 5 LOT

$75.00 EACH 10LOT

$69.95 EACH 20LOT

$65.00 EACH 50 LOT

54 CHANNEL AlB TWINLINE,
10 CHANNEL RECALL,
CHANNEL 3 OUTPUT,
ZENITH COMPATffiLE

UNITED ELECTRONIC SUPPLY
P.O. BOX 1206, ELGIN, IL 60121

(708) 697-0600

RE-SHOPPER ~



An
4110,4310,5210,5310 $ 9.00
Freedom 400 $ 8.00
Nomad 200, 250, 400 $ 8.00

COBRA
CP·1OO,2OO,300,400,series $ 8.00
CP-464S toCP-475S series $ 9.00

PANASONIC .
KX·T3805, PQP·25F301A $11.00
KX·series most models $ 8.00

SONY --
SSP-80 $ 9.00

UNIDEN
EX·series most models $ 8.00
XE·series $ 9.00

JVC
GRoC series $35.95

SONY
NP22 $32.95
NP55 $32.95

PANASONIC
PVBPBO (12V@2.3amps) $35.95
LCS2012·VBNC $35.95
LCS2012·BVBN $36.95

RCAlHITACHI
Full size VHS $39.95
VH5-C $39.95

CIRCLE 347 ON FREE INFORMATION CARD
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CONNECTS TO YOUR SYSTEM'S

PARALLEL PRINTER INTERFACE

MS-DOS EPROM
PROGRAMMING SYSTEM

NEEDS NO INTERNAL CARD
EEBQMS EEPROMS
2708 (3 supply) 2804, 2816A
2758, 2716 2864A ,28256*
27C16,2516
2532*,2564* Mlcr!j.Controuers
m~~if:~X6* gm*,*B:I:~ :
27C32,2764 8749*, 8749H*
2764A,27C64 8751*, 87C51*
27128, 27128A 8752*, 8744H*
27C128,27256
27C256, 27512 *Socket Adapter
27C512 27C010* Required
27010*,27C1001* (Diagram. Included)

L..---;;;:;-==~====_-'

SYSTEM SOFTWARE COMMANDS
• PROGRAM EPROM(S) • SAVE EPROM\SI OR • COpy EPROM(S)

FROM DISK FILE BUFFER TO 0 sk • 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 COMMANDS FOR DETAILED OPERATIONS

SYSTEM INCLUDES: PROGRAMMING UNIT, POWER PACK, $239
CONNECTING CABLE, OPERATION MANUAL & SOFTWARE

SOFTWARE AVAILABLE ON 31 /2" OR 51 /4" DISK
TO ORDER SEND CHECK. MONEY ORDER. WRITE OR CALL:

ANDRATECHI VISA I P.O. BOX 222
MILFORD , OHIO 45150

(513) 831-9708
CALL OR WRITE FOR MORE INFO. - ADD $5.00 FOR SHIPPING · $4.00 COD

• A FULL FEATURED, EASY· TD- USE SYSTEM WORKS WITH ANY DESKTOP OR LAPTOP MACHINE
• ADAPTIVE, HIGH-SPEED ALGORITHM MINIMIZES PROGRAMM INGTlME AND INSURES VALID DATA
• SYSTEM PROGRAMS ALL STANDARD DEVICES OR EQUIVALENTS FROM ANY MANUFACTURER
• ALL SYSTEM COMPONENTS FIT NEAll.Y INTO CASE FOR TRAVEL OR STORAG E



KT·30 101/102 KEY with MiCrsottCompat. (SemI or Bus) TracKb.1.11 Mouse.
20 OPI -6400Variable Resolution 95

SPECIAL-QMNIKEYiPLUS KEYBOARD from NORTHGATE-Too many
featuresto list. call or wnte for feature Ilstlng . 99

NTCSPECIAL 101 KEYB(\O,ROTacbl8lCIICk 12 FunctIOn Ktys on l<h SI<le,
Other SUppliers AD Price$99 Keyboards OurPrice $65

KEYBOARDS
MAXI·SWlTCH 84 key (TheBest) .. 42
MAXI·SWlTCH 101 K<y (The Best) SO
KEYTRONICS101 K<y (Excellenl) 48

rl4 KEY KEYB(\O,RO, Non·dlCk 29
84 KEY CHICONY.Tac1lIoiClx:k 45
101 KEYNon-eltckCapacitive Tacti le 12 Funcbon Ktys 40
101 KEYKEYB(\O,ROTacbleJClick. 12 Fundion Ktys " 43

Call for Outstanding Pricing on Tailored Computer Systems--

ALWAYS AT A DISCOUtiT
Quality & Service to the Smart Mail Order Shopper for over 4 Years

FMBS
MOBILE BABY SITTE R

Portabl e Wir eless
Monitoring System

OURBEST SEUING VLSl l ZMHZ MOTHERBOARD
1210hz 286. (INs. to 4mb, B slots. AMIBIOS. B.lby size 139

MOTHERBOARDS · XT• 286• 386• 486
xr. 8mhz Turbo. ~ &lO M>x. 8 ~01S . W,BIOS & CPU 62
rr. IOmhz Turbo. ~ ~ Max. 8 slots. wBIOS & CPU 74

AT, 286-12. B.lbysa, Dos.II< to 4mb. NEAT CHIP, EEMS. Silad 239
AT. 286-12.B.lby 52. Dos , II< to 8mb. NEATCHIp, EEMS. Silad 245
AT, 386·1 6sx. B.lby Sz. (INs. II<108mb. NEAT CHIP, EEMS. Silad 365
AT. 386·25133. 32kCactle , Baby Sz, (INs. 1016mb, 8Slots, AMI BIOS11391375

CONTROLLERS
FOC·2, 360KI720K, Xl Only ..
LONGSHINE FOe -e. 360KI72OKJ12mb/144mb,XTiAT

:=J-::£:f
A 2 station. RF frequency mOnitoring system.Transmlner
unrt plugsInto anyw:. oUUet. mounts easily. recem r ex·
tremety lightweight andcompact . Comes complete wrth

:~~e~~s:a~n~~~~~~ ~~..:~~x3915n~

COM~cnCARD II, 4 nnces. 360KJ720KJ12mb·1.44mb ..
COMMCTICARO II, Co·Exist, Ctrts2 Or, AllTypes .
COMPlCT1CARD IV, 4 Or. All Types. Co-Enst or Stand Alone BootFrom
AIryOnw. Easy lnstatlanon 112
LONGSHINE6210HO, Ctrts 2 HID. MFM. xrO n~ 43
WESTERNDIGITAL xt·GEN, Ctrts 2 HID. MFM . xr 53
WESTERN OIGITAL27X, Ctr~ 2 H,O. RLL, Xl " . 61
WESTERN DIGITAL l OO3·MM2, 2FO'2HD, 2:1. MFM, AT 102
WESTERN DIGITAL l006-MM2, 2FO.'2HO, 1:1, MFM , AT 116
WESTERNDIGITAL lOO3·SR2, 2FD.'2HD. 2:1, RLL. AT 129
WESTERN 0IGITAL 1006·SR2, 2FOI2HD. 1:1. RLL. AT " 142
LONGSHINE 6220. 2FCI2HO, xrOn~ 75
LONGSHINE 6622. 2FO'2HO. 1:1. MFM, AT 79
W~3 . 2F0'2HD, 2:1. MFM, AT 75
WA~VR , 2FOI2HD, 1:1, RLL, AT 85
WA~ . 2F012HO. 1:1. MFM, AT " " " 77
OTC7280, 2FOI2HO, 1:1. MFM, AT 99
DTC 7287. 2FOI2HO. 1:1, RLL, AT 131

POWER SUPPLIES
15Ow' xt , Standard Slle for PC/XTSystems 38
lSOw xr, ULApprevtd 45
20Dw Xl, St.nd.rd Ptr,osicaL Sizefor PC1Xl . 48
20Dw XT, ULApproved " 52
220wAT. Stand.rtI PhYSical Sizefor IBMAT 54
220wAT. UL Apprevtd .. 62

MONITORS
ALL OEM MONITORS MAN UFACTURED BY SAMSUNG

MONOCHROME
12' yvndal1200, 720x34a, Amb T~ , 76
12' MM OEM 1252, 72OOSO. AMB.. n~ & S-.I 79 ,---- - ---------- ---------,
14' MMOEM 1457, 72Ox3SO. AMB.iWhl, R.t ser,TIS 112

14 14' VOLTRON GM·14B9. 720x350, AMB.iWhl, F/S. T~ 110
.. 31 14" EVERVISION, 720x3SO, Amb., BatSCreen, TIS 130 1- --- ------------- --1

,- --, 14- MMMOEM MMI464K. 64OX2OO, .52 001,TIS 229

SUPER FDC. Control 4 lntemal OrMS. XlIAT 14- MMOEM MMMI464W. 640X200, .41 001. TIS , 244
AnOnveTypes 39 14- MM OEM 1453M, 64Daoo, .31 001. n~ & S-.I 349

L _ _ -"-- --J 14- RELYSIS RE·5154 . 64OX3SO. .31 Oot, (Best Value) 379

94 14- NEC 30. 1024' 768. .2BOot, AnalogITTL,T/S 649
75 14- VIEWPERFECT VP3,1024, 768..29 Oot,SONYTube.Silarp 539

14- RE LYSIS RE·5155, 800XS0D• .31 001, AfTTl ,T~ 495
14- VIEW PERFECT Vp·2, 64OX4BO• .29 Analog . TIS 349
14- RElYSIS RE·9513. 72OX480. .31 001. An. log, TIS 379
14- MM OEM14681. 72Ox400..31 001, An. log, TIS 379
14- NEC2A, 800x600, .31 001. Analog, Tlh & Swivel 545 CASES

INPUT/OUTPUT· MUlTIFUNCTION CARDS OESKTOP CASES
SERIALC.rd, 2 Parts. 2nd PortOpt.. COM 1 & 2(for Xl) 13 Xl SLIDE, St.nd.rd PCIXT, 4 Exposed0 Bays .. .. 29
SERIAL care, 2 Parts. 2nd PortOpt., COM 1-4 (Xl) 18121 XTlAT Uke. 2 E,p . Or,2 tnt. Or, LEOIResetlK<ylTurbo 33
SERIAL Card . 4 Parts, 3rd & 4th Port Opt. COM Hl (Xl/AD 59'95 XTlAT like, Flip-lop Case (sameas Above ) 44
2nd SERIAL Port Opt.-Cable & Chip s.t-Pin Connector Config. required BABYAT, 3 E,p Or, 2 Int Or.LEOIRESET/KEYlTurbo, Xl $Z. P~ SO
for proper cable XT1AT lOllS w/Oigital Display . 58
A\RALLEL PRINTER Card, LPTl OnlylLPT1-2-3 (XTIAD 9115 ATSTODesktop, 3 E, pI2lnt Or, LEOIReseUK<ylTurbo 52
GAME CARD, 2 Parts . Allows M.d"n"l 012 Joysticks 11 AT DELUXE01, sameas Above, Heavier lJIlty, Better Ou. 1 54
CLOCK Card, Calendar & Clocl< On~. Ats mto A Slot{pnm.n~ Xl) 12 w,Oigrtal OlSptay 62
AT 110 # 1. 1 Ser.1 Par. 1 name. COM. l ·4, LPT' ·2 .. . 22 MINI ATor, Attract.... wl200wP~, 3>5·1/4 & 1' 3·112Exp Or
AT 110 #3, 2 Ser, 1 Par. 1 Bame. COM 1-4. PLl1·2 . .. 27 Baysplus 1 tnt 3·112 Hd OrBay. Rts AT & Xl SzM/B . 109
AT110 #4 2 Senal , 2 Parallel. COM 1·2, LPTl -3 35 WIOlllllal Orsplay(tess Int 3-112 Hd Bay) 119
110PLUS, Clod<, Calendar, Parallel , Senal. Game(lof Xl) 37 FLOOR STANOVERTICAL CASES
384KMULTI liD, D, To 384K. Cal, Clk.ser, Par. G.me (Xl) 69 VERT. wl220wp~. 6'5-114 E,p Drives , Non Olllital 210
MULTI 110, M loppyCllr. C.I . ser. Par, Game (Xl) . 33 ' w/28Ow ULApprevtd Power Supp~ 239
SUPER MULTI 1,0. wlFIoppy Ctlr-<:o ntrols. 360172OK, VERT.wl200wPIS, 2,5 '114, 2' 3-1/2EXPOr, 2'5-1I41nt H/0 Bays, O~ . Oisp.l99
1·2 and 1.44mb FOD, C.I. Clk. ser. Par, Game Parts (Xl ) 59 VERT. wl220wP~ . 3' 5·114 ExpOr. 4'5-1 /4112HIInlOr, 0llln.1Disptay. 215

BARE 80NES w1285w PIS 259
FLOPPY DISK DRIVES XT MID Size VERT, wl200wPIS, 3>5-112 & 2>13-112 ExpOr. 2x3-112 Int Bay,

TEAt 360K. 5·114. F0558R. BtaOOBiege. (Best) 66.68 lOmhz Desktop Barebone Sys.. Xl IAT Like Case. 101 KIll. lSOW PIS. Ats Xl&AT see Motherbo.rd, 0lllrt.1 149
TEAt 12mb. 5-1/4, FD55GFR. BlegerBI.ck. (Best) " 78,80 Floppycur. 360 Floppy mwe. 256K Memory .. 279 MINIVERT. wl200wP~, 2>15-1/4/1>3·112 E,p , 2>l3-112 Inl , AtsXl MiBOn~,125

TEAt 720K, 3·112. FD235SF. WIth 5-114 KIt.8"ge On~ - 66 AT 286 CABLES. MISC. ACCESORIES
TEAt 1.44mb. 3-1/2, F0235HF, wnh5·114K~ Blege .. 78 1210hz 286Desktop Barebone System, 0 to 4mb M/8. D. FuU Xl Hard OnveCable set. 1 34 Pin & 1 20 Pin Cable 3.95
FWITSU 360K, 5-114. M2551A, BlackiBiege 63'65 see ATCase. 220wP,S, 101 Enh.ncedK<ybo.rd. FIoppyiHard Xl HartlOr"" O• .syDhainCable , for 2HO Connections 495
FUJITSU 1.2mb. 5-1,5, M2553K. Blege " 73 OnveContoller. 1.2mbFloppy DISk Onve 499 Xl Hartl OnveO. ta C.ble. 20Pin Data C.bleOn~ 3.00
TOSHIBA72OK. 3·112. N03525, wlKrt, 81.OO 81ege 69 MODEMS Xl Roppy Onvt Cable , for 2 Floppy DriveConnectIOns 3 95
TOSHIBA1.44mb. 3·112, N03565. wlKrt, BI.OOB"'le 80 1200 GVC, Internal. wnh PCTALK III Software 45 ATC.b le set. 3 Cables. 1 for FOD . 2 for Hard Drive 5.95
MINI MICRO 1.2mb, 5- 1 /4 H~~D~~· ~~r~~g samsung 74 1200EVEREX. internal. WIth BITCOM Software 74 Para ll~ Pnnter Cable 6 : 3.95

12006\(; . External. with PCTAlK I" Software 59 Parallel Printer Cable 6; Molded .. .. 4.95
40mb. au. . Mlni·Mltro-Mfg . bySamsung . 3.25HHwr5.25 kit. 35ms. 239 1200 G\t . External Pocket Modem .. 70 Parallel Printer Cable 10: Molded 5.95

~:m~~~~~~ ,~~IS~~i:~~:::~3~~~;:~~~~:~.n 347 2400 OEM 200M, Intern. 1wrthPC TALK IIISoftware 98 ~ral~~nterCC~~Ie , 6C~lr~nic t~~lronic . 6 : 595
• ., 2400EVEREX, Intemal Wllh 81TCOM Software 138 na em . e, , • ll> e ..... .. 4.95

SEAGATE 2400 OEM ZOOM . Extern.1 WIth PROCOMM Software 105 Serial Modem Cable . 10: M.1e to Fom.le 6.95
20mb, MFM, ST-225. 5.25 HH. 65ms • Or. On~1 w!ctlr 2051259 2400GVC. External, wnh PC TALK In Sohware 109 At PCWER CORD. for Power Supp~ 10At Outlet 3.00
20mb, MFM, ST-125, 3.25 HHw'5.25 krt, 4Om0'28ms 235'280 2400GVC, External. wilh PCTALK IIIMNPClass5 185 Y Cable. Ad.ptor to E, pand No. 01Power OUtputs of P~ 3.00
20mb, RLL, ST-225R, 5.25 HH, 70ms • Or. On~1 w'ctn 1991249 2400EVEREX, External , WIth BITCOM Software _ 199 K<yboard Extenbon Cable, 6110 : 2.9513.95
30mb, RLL. ST·238R. 5.25 HH. 65ms• Or.On~1 w·ctrt 2191282 SOFTWARE Monitor Exp.nslOn Cable&'10 :.. .... ... ...... .. .... ...... .. ... .. . 3.9516.95
30mb, MFM, ST·l38R. 3.25 HHw!525 kll, 40,'28ms 288'299 MS DOS 33 WiGW Ba.c , OEM VersIOn .. 59 s.nal PortAdaptor, 9 Pin Fornale to 25 PinM.1e 5.00

30mb. MFM. ST-I38. 3.25 HHw15.25 krt. 4Dm0'28ms 2941312' MS DOS 3.3, Actual MICROSOFT .. 84 ~::~ ~:~:;'. :':\~t~:m.le :.., , , ' 3
5
..50
0040mb, RLL, SI-25OR, 5.25 HH, 70ms wi controller (Xl) 312 MS DOS 4.01WIGWB.lsic. OEMVer Slim-No B•• c Manual 68 VGA Call "9Pi

40mb, MFM . ST-251, 5.25 HH. 40msl28ms 315 MS OOS 4 01 W/Aetu.1 MICRSOFTSlim-No B.lsicM.nual , 82 Its, 'n to 15 Pin to 25 Pin 10.00
40mb, MFM, ST-151, 3.25 HH w'5.25 krt. 24ms .. 394 MOUSE. TRACKBALL. SCANNERS VGA E, pansionCable, Un""",1lor Sony, NEC _ 9.00
60mb . RLL. ST-2nR-l. 5.25 HH. 28ms(65mb) 388 OMOUSEX.3OM Stream Line2 Button s. n.1 24 Su'lleProtector, 6 Outlel Power Slnl>, ULApjlrovtd 695
60mb, MFM, ST-4097, 525 HH. 28ms 585 a~mUSE X.3QM Stream Une 2 ButSenalDeluxe w!DR Halo 31 Po'Ner center with SurgeProtectlon. SitsUnder Monitor ...... ....•.......... 18

VIDEO DISPLAY CARDS OMOUSEX.3OS Stream li ne 3 Button s. nal .. 25 ~~:~i;~:r ATComputer. Hold4 AA S~e B.tteries 3
3
.00
00MONOCHROMEGRAPHICSCard. wlPar. Port, l Pn . . 21 m.40USE X.3QS Stream Une 3 But Senal Deluxe w.'DR Halo 33 I'" , . •

MONOCHROMEGRAPHICS C.rd. Parallel Part. LPT1·2 or 3 " 29 GENIUSGM.6OQD,DRHaloIII,W ButOperabon.35O-10SO Res .. 9·25PinAdp.38 Speaker Holder , 2.00

DUALVIDEOearn Allows 2 MoMors to R1Jn on a Single card 75 GENIUSGM·6X. DR. Halo _.... ... ... ....... .. . 25 ~=%~~M~~::~=r:~n:.~~~ :: :: : ~::
DUAL MONOICOLOR GraphiCS Cartl. 2m oneCard .. 35 LOGITECH C9 PopUp ODS SiW 50 19ODD Res s.I/ Bus 75185
CGA~or Graphics Ad.ptor, NoPrinterPort 24 MIGHTY TAAcKBAL~ . OTRONIX, OR~~ SiW, 9:25 Part Ad~pi~; · : : : : : 49 Xl F.ce PI.tes (Black). CevtrsEmpty DriveBay .. .. 2.00
EVEREX ENHANCER. 64OX350. No Pimler Port 112 LOGITECH TRACKMAN. 50.15000plus DPI. 3 Button. Software. s.I/ Bus . 95 ABSwilch Bo,. Specify Typeof ConnectIOn .. 14.00

. SUPER EGAOEM, 8OOx6OO. AutoSwrtchtng .... ..•..... ..... .. .... ...•.. .. ... 75 Mouse Pocket. Store Your Mouse WhenNotin Use •.... ...•.•..•.. .. ..... . 3.00 ~ ::~~: ~:::~:~gg ~~ :~ ~~~~ ~:: ::: :: ::::: :: ::: ::~
VGA GRAPHICS800x600 SUPERVGA 1024,76816Bo 112 Mouse Pad So~ or Hartl 300
V I P ATI,8OOx560. 8Brt. 256 179 MouseStage. Padded Stag;·Pia"~~·~ r KJB'te;~ · ·M·~~~~· · : : : : : : ::::9:50 Pnnter. Keyboard. ~Juse . Cleaning Kit .•..... ... .. 6.50
All . OEM. 1024'768, 16Brt . 256K, (VIEWPERFECT) 205 PS'2MouseAd.pter 400 Pnnter Stand, Un""",I, Fils All Piinters .. 6.00
All VGA. OEM. 1024' 768, 16Brt, 256K, w!Mouse. (VP) .." " .. 230 Joystid<M. glC909IBM& Ccmp'tible1.1' Q;c 909AIBM!Apple _. 15117 Pnnter Stand With Paper Tray. Hm y DutyWireConst. 1100
VGA 800X600 (Oak), 16M " 89 Phnler Stand WrthEnclosed Paper Tray .. 17.00

ID I W t d I CPU Adj. Stand, 501Desktop Sys onRoorin Vert Posi 9.00

a ers an e ER· 375 Powerful solid state amplifier.

ALL·PURPOSEDUSTCLEANER ~ ~. Features indude:built-in switch·
wrth 5 SLIP-ON ADAPTORTOOLS I selectable alarm SIren, whist~ .

BLOWSAWAY DUSTPARTICLU ~~ . rl!1mi.19 light, pistol gnp press to talk
FROM: VCR·S· COMPUTE RS · ~ switch. volcontrOl. andshoukler
CAMERAS t..' rt ", ,, 8C.. -.... cellb. ttenes(nol"'1!P1

H. BlS \. DELUXE MEGAPltONE 129.9~

With . push of thebutton, blowaway dusl, OXidepartICleS Racing Battery WITH SIREN, WHISTLE ' LIGHT Lenglh 14·118-
and simpledirt fromhard to reachareas.Attachappropnate This 7.'N 1200mAHbattery ISa lirst grade battery from Bell Ola...... .•... ....... 9-118·
adaptor fromtools furnishedandBlowMaster cleans \tR the matched. twin stid!: sells. to theheavy dutyhigh temp. Wgt.3V. ~ I bs wlO Batt
heads. computer keyboards . terminals, dIskdoves. cam· SIlicone wire leads. Arst line oong .parts buitt to NJlh Wattage ..... ...•.•... 'lOW Max.
era optlCS alld dozens 01other dehcatedlMCes . 11'lCludes standards 19.80· Effect. Range 1200 Ft
• brush.ttactlmenl. 2 AA b.tt(nol Induded) .. 7.95 ' One year warranty unless otherwise indicated. • ' 3Dday warranty.

x,.. Ar" & 18'" Are Regi sl el1!'dTnll;l~m.fts of Intem . lion.1 Business Machin" . • Prices . re subiec:t to eh. nge without nollee.

GEmS
• •

$1 Rebate per $100 on all phone orders (ex ., $5.00 rebate for $500 order)

408-432-7380
TECH SUPPORT 408-432-7557 FAX 408-432-8622

2115 Old Oakland Rqad
San Jose, CA 95131

Call or I'ITltefor shipping detat/s . A $3 .00 handling charge IS applied to all orders pIll Sa mlflllfl"m

of $-1 .00 freight. GEMS IVIII ship UPS. FED EX. or any other recogmzed felght service 15' 0

restocking lee applied to good retllrned merchandIse for re/lInd .
/" Bu~ille.s .s Since 1905 . J\ member of th o Chamb iir of Commprr p

RE-SHOPPER



• State of the art PCF 8200 Speech Synth esizer
• 21 Sensor ZOnes. 2 Arming Circuits
• 2 Five Watt Audio Ampli fiers
• Auxiliary Alarm
• Real Time 24 Hr. Clock
• A 10A & 3A Relay Circuit for Sirens, etc.
• AlertlSleep Monitori ng Modes (verbal status)
• Trigger Memory (verbal status)
• Self Diagnostics & Performance Monitoring
• Microprocessor Controlied
• Pleasant Female Voice
• Expandlbi lily & so much MORE!

Avaliab le as a kit or pre­
assembled. Send for our FREE
cata log! A complete line of
peripher als is also availab le.
Complete Circuit Board kit
$220 plus $10.50 S&H. (Ca.
residents add 6.75% tax).

CIRCLE 343 ON FREE INFORMATION CARD

:Paladin ~ltttrnnit.S •
19425-8 Soledad C,,", Rd
SUite 333: Dept, PE
Carl\O"1 Coontry.CA91351

" ~r protrd 200r cutlr '

Knight Patrol'"
Talking Home Alarm Kit

A high end alarm system at an affordab le price!

Features Inc lude:
Our Video Tapes

Are Designed
To Make Learning Electronics

Fun and Easyl

• VCRMAINTENANCE & REPAIR
VT·203-S4 min : $32.95

• INTRODUCTION TO VCR REPAIR
VT-204-110 Min $59.95

• PART S·AMPLmERS
S2 min•.......... ...........•$32.95
Electronics and You-VT-207

• PART 6-OSCILLATORS
54 min•........... ..•..... ...$32.95
Electronics and You-VT-208

CALL TOLL FREE AT

1-800-678-6113 "IS~
or ~N c~Jdl

mail check or money order to: rd~S'f£B 1£D
UCANDO VIDEOS ~CC£r

P.O. BOX 928 • GREENVILLE, OH 45331

• PART I·DC, S3min $32.95
Electronics and You-VT-20l

• PART 3-8EM1CONDUCTORS,
47 min $32.95
Electronics and You- VT-20S

• PART 2-AC, 71 min $32.95
Electronics and You-VT-202

• PART 4-POWER SUPPLY
SS min $32.95
Electronics and You-VT-206

LEARN ELECTRONICS FROM VHS VIDEO TAPES!

Double ~our income!
Computer maintenance/service

- a $10 billion industry.

LEARN TO
CLEAN/MAINTAIN/REPAIR

FAX MACHINES
HUGE NEW UNTAPPED MARKETI

Ifyou are presenriy ~rvici ng TYs,VCRs, camcorders or any other electronic
equipment, computer repair can C10UDls your income.

National research results indicate that computer technicians bill out at double the
hourly rate of electron ic equipment technicians.

Tech-Serv can put you into compu ter repair quickly, economically and efficienriy
and with a complete suppart program induding a proven marketing plan.

We provide:
RECOGNITION TRAINING
Nationally recognized trademarks and Hands on training: IBM, Compaq, Apple,
logos give you immediate recognition a s and compatibles at 3 separate l eve~s:
a professional computer repair sp ecialist le vel 1: 8086-8088 Ba~ Mac~lnes
by being a Tech-Serv Authorized Computer DOS System Configurofion
R . Center i k t and upsrades

epOlr en er In your mar e area. level 2 : 80286/80386 Machines, lener
DOCUMENTATION Quality and laser Printers
We provide manuals, schematics, documen- level 3 : System Networks Configuration,
tation and advanced diagnostic softwa re . Installation and Repair

NEW HARDWARE FINANCING
CPU's : IBM Apple, Compaq, and others . Available for qualif ied businesses.
Printers: Okidata, Epson, HP lasers and OVER 165 DEALERS WORLDWIDE
others at huge discounts. Find out why more and more electronic
PARTS & BOARD REPAIR professiona ls are adding compute r repair to
Single source for parts and board repair. their businesses or starting their own com-
24-hour express turnaround. puter repair businesses.

Call Tech-Serv at (212)967-1865 now.
tech AUTHOR llEDDEALER____-servSM
SERVICING THE WORLD OF MICROS

OI9B9Ted>SetvCorp. 253 West 28th Street, New York, NY 100 0 1

14 RE-SHOPPER

EAR
65/HRI

O,ler8 mill/on Faxmachine, In homll/offlce,­
prediction, are for oller 25 mill/on by 1992!

[lI" Work from your home/van
[lI" Home study program gets you started servicing fax

machines in 2 we eks!
[lI" No spacial tools/equipment needed - noneed tor a

background in electronicsl
[lI" Earn additional profits sellingfaxsupplies!
• Fax machinesarenotcheap - therefore, you can get good

$$for therepair. .
• Average Fax machine requires protessional service every

18 months.
• Home studytrainingprogram includes full instructions

on EVERY ASPECT of Fa x ma intenance/ repa ir. FULL
COVERAGE of how to set up your home-ba sed service
business.

FREE DETAILS
CALL 1·800-537-0589

Orwrite to: Viejo Publications, Inc.
3540 Wilshirp. RI . t310

Dept RES Los Angeles. CA 90010

CIRCLE 349 ON FREE INFORMATION CARD
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$1999

$6995

BRl941 2.00

1945(WD8138M-oD) 2.00

COM8118 2.00

INS8250 2.95

MC 14411 00. 5.95

NSl6450 8.50

16550 12.00

ASSEMBLED. TESTED
ADD $3.50 SHIPP ING

• HANDLING

STAND ALONE POWER SUPPLY
FOR ABOVE

ADD $2.50 SHIPPING" HANDLING

Low promo SOLDER TAIL
8 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

ADJUSTABLE REAR ELEVATIONCONTROL (3 LEVEL).
ORIGINAL COST IN EXCESS OF $65.00 EACH.

COILED CONNECTING CABLE.
HAS SAME MAKEAND BREAKCODES AS STANDARD PC,
XT KEYBOARD.
WORKS FINE WITH CLONES ANC COMPATIBLES.

$1995 or 3/$4750
Add $3.00 ooch for Ihlpplng

COMPUTER MANUFACTURERS EXCESS.
BRAND NEW UNITS MANUFACTURED BY HONEYWELL.

IBM, PC, XT COMPATIBLE KEYBOARD

CHEAP PRICE
EXCELLENT QUALITY

IBM PC. Xl COMPATIBLE KEYBOARD

PC/XT COMPATIBLE•
MAKE YOUR COMPUTER TALKI

p~'CE
CU1'

A VERYPOWERFUL AND AMAZINGSPEECH CARD. USES
THE NEW GENERAL INSTRUMENTS SP0258-AL2 SPEECH
CHIP AND THE CTS256A·AL2 TEXT TO SPEECH
CONVERTER.

THIS BOARD USES ONE SLOT ON THE MOTHERBOARO
AND REQUIRES A COM SERIAL PORT. BOARD MAYALSO
BE USED IN A STAND ALONE ENVIRONMENT(EXTERNAL
POWER SUPPLy) WITH ALMOST ANY COMPUTER THAT
HAS A RS232 SERIAL PORT. TO USE THE BOARD IT IS
ONLY NECESSARY TO SEND ENGLISH TEXT TO THE
RS232 INPUT ON THE BOARD. THE BOARD INCLUOES A
1500 BYTE TEXT BUFFER AND HANDSHAKE LINE TO
ALLOW YOU TO SEND DATATO 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 YQU WITH "GOOD
MORNING MASTER," ETC. EVERYTIME YOUTURN IT ON.

DEMONSTRATION SOFTWARE AND A LIBRARY
BUILDING PROGRAM ARE INCLUDED ON A 5'1. INCH
PC/XT DISKETTE. FULL DOCUMENTATION AND
SCHEMATICS ARE ALSO INCLUDED.

FOR INFORMATION ON A LOW COST SPEECH
SYNTHESIZER SYSTEM FOR THE VISUALLY IMPAIRED,
PLEASE SEND FOR FREE PACKET T.M.l .

6.50
12.00
1.10
1.75
1.60
1.50
1.75
1.50
1.85
2.10

10.95
2.25
1.49
3.50
2.49
3.50
3.00
7.00
7.00
7.00
7.00

10/8.00
10/15 .00
10/17.50
10/17.50
10/20.00
10/27 .50
10/32.50

2.95 (16450)
1.00 (16550)
1.00 8251
1.55 8253-5
1.55 8254

87.50 8255
187.50 8255-5
127.50 8257

2.70 8259A
.40 8259C-5

2.25 8275
2.25 8279
8.00 8264
1.25 8286
2.00 8287
1.25 8288
1.25 6530
1.75 8741
2.60 8746
1.75 8749
2.95 8755

80286-8 PLCC 8.50
80287·8 191.50
60287·10 227.50
V·20-10MHZ 8.50

P. O. Bu 280298 OalllS, T.wa, 75228
(214) 271·5546 [~I-·
FAX (214) 271-2462 ~
~...

2016·2KX8 200 n 1.00
2101·1 • 258X4 500 n... .75
21L02·1 350 n.s. . 65
2102AL-4 LP. 450 n.l. . 49
2111·1 258X4 500 n.l 1.00
2112A·2 2.50
2114L·3 1KX4300 n.l. .45
2125A-2 lKXl 70 n 1.70
2147 4KXl 1.95
6116p·4 1.20
6117 1.20
6264·15 1.40
62258 32KX6 6.50

2108-48KXl 1.50
2118-416KX1·5Voll 70
4027-4KX1·250 n... . . . . . . . . . •60
4116-16KX1·250 n 40
4116-16KX1·2OOn... . 75
4116 16KX1·150 n... . . . . . . . . •110
4164-64K 200 n.. . .110
4164 150 n... . 1.25
4164 120 n... .. 1.50
4164·100 1.75
TMS4416-16KX4-150 n•• • . . . 2.75
4464·150 2.25
4464·120 2.55
4464·100 3.05
41258 150 n 1.75
41258 120 n... .. 2.05
41258 100 n... .. 2.35
41258-60 2.110
41258-60 4.00
1 Mog· lOOn ... 6.00
1 Meg • 60 n... 8.35
414258-80 n•• . 258 x 4 9.00

SIPPS. SIMMS AVAILABLE

Your Cholcl
2706 1.20
2716 1.75
2532 2.00

. 2732 2.00
2764 2.25
27128 3.20
27258 3.85

Wo Aloo HI" Now EPRO/llS

8031
8035
6039
8085
8086
8087
8087·1
6087·2
8088
6OC98
8155
8158
8202A
8212
8214
8216
6224
6228
8237·5
8243
8250

Wo bought ollrgo qUlntlty 0127061,
27161, 25321, 27321, 27641, 27128
and 27256 from a computer
manuf.cturer who redHlgned thefr
boIIrdi. We ...moved them from
sock.....raNd and .erif&.d them,
and now we oU.r the IaYIngs to you.
Compllto ""llletlon guarlnteed.

6800

1.40 7815K .60
.50 7818K .60
.50 7824T .35
.35 7675T .30
.25 7905K .75
.28 7905T .40
.50 79M05T .25
.28 7912T .35
.40 7912K .50

1.00 7915K .30
.25 LM350K 3.35
.30 78H05K 3.75

1.40 6652
2.50 6860
3.00 6868
2.95 66A09EP
2.75 66A40
2.50 66A54
1.25 66B09
2.20 66810
2.20 68845
1.75 68B54

6502 2.00
6520 1.25
6522 2.70
6530 3.00
6532 4.2S
6S4S 2.10
6551 2.40

6600
6602
6803
6605 ­
6609EP
6609P
6610
6645P
6645S
6650

B. C. MICRO
7400 .17 7474 .30 74162 .50
7401 .17 7475 .35 74163 .50
7402 .17 7462 .30 74164 .70
7403 .17 7483 .45 74165 .70
7404 .17 7464 .30 74166 .110
7405 .17 7465 .55 74173 .75
7406 .23 7466 .30 74174 .70
7407 .23 7466 .30 74175 .80
7408 .22 74110 .37 74176 .50
7409 .17 7492 .30 741n .50
7410 .17 7493 .30 74160 .50
7413 .33 7496 .30 74191 .35
7414 .25 7497 .30 74193 .80
7416 .20 74102 .35 74194 .25
7417 .20 74107 .20 74195 .60
7420 .17 74111 .35 74197 .25
7425 .25 74120 .30 74199 1.00
7426 .17 74125 .40 74221 .60
7427 .25 74126 .19 74251 .25
7428 .25 74128 .19 74259 .70
7430 .15 74138 .19 74265 .50
7432 .27 74144 .20 74273 1.75
7433 .25 74145 .40 74278 .50
'7437-- -:i7 - 74146- .90 74279 .50
7438 .22 74150 .25 74283 .50
7440 .111 74151 .50 74385 .60
7442 .35 74153 .35 74366 .60
7450 .17 74154 1.111 74387 .50
7451 .18 74158 .30 74368 .30
7453 .22 74157 .30 74378 .30
7454 .22 74160 .60 74390 1.40
7473 .28 74161 .50

LSOO .14 LSl22 .35 LS241 .60
LS02 .14 LSl23 .45 LS242 .65
LS03 .14 LSl25 .30 LS243 .50
LS04 .14 LS126 .35 LS244 .55
LS05 .14 LS132 .35 LS245 .55
LS08 .14 LSl33 .25 LS251 .45
LS09 .14 LSl38 .35 LS253 .40
LS10 .14 LS139 .35 LS257 .35
LSll .14 LS145 .75 LS258 .45
LS12 .20 LSl46 .35 LS259 1.00
LS13 .25 LS151 .35 LS260 .40
LS14 .30 LS153 .35 LS266 .30
LS15 .20 LSl54 .85 LS273 .75
LS20 .14 LSl55 .50 LS279 .30
LS21 .16 LSl58 .. 42 LS260 .60
LS26 .14 LS157 .30 LS283 .35
LS27 .20 LSl58 .25 LS290 .70
LS28 .15 LSl60 .25 LS296 .65
LS30 .14 LS161 .35 LS323 2.25
LS32 .16 LS162 .45 LS353 1.00
LS33 .25 LSl63 .38 LS357 .60
LS37 .24 LSl64 .45 LS363 .75
LS38 .24 LS165 .60 LS385 .30
LS42 .35 LSl66 .75 LS387 .35
LS51 .15 LS169 .110 LS388 .30
LS54 .20 LS173 .60 LS373 .50
LS55 .20 LS174 .35 LS374 .45
LS74 .22 LS175 .35 LS375 .35
LS75 .25 LS181 1.25 LS3n .75
LS83 .30 LS1111 .45 LS378 .60
LS85 .45 LSl92 .65 LS3110 .60
LS86 .20 LS193 .65 LS393 .75
LS90 .35 LSl94 .40 LS399 1.00
LS92 .30 LSl95 .52 LS541 1.20
LS95 .30 LSl96 .55 LS645 .75
LSl07 .28 LS197 .75 LS646 .75
LS109 .20 LS221 .50 LS670. .60
LSl12 .25 LS240 .50
LSl13 .25 26LS32
LSl14 .25 25LS2589

$25.00
(LAN) NETWORK

THAT REALLY WORKS!

CALL OR WRITE

FOR DETAILS.

TERMS: (Unless specified elsewhere) Add 52.50 postage, we pay balance. Orders over 550.00 add 85c for msurance. No C .O .D . Texas Res. add
8'/.'10 Tax . 90 Day Money Back Guarantee on all items. All it e m s subject to prior sale. Pr ices subject to change w ithout notice. Foreign order - US funds

only . We cannot ship to Mexico. Countries other than Canada. add 54.50 shipping and handl ing .

6/90

REcSHOPPER :3



CIRCLE 337 ON FREE INFORMATION CARD

Mondo e tronlcs e 2476 Verna Ct. 0

San Leandro, CA 94577 e USA ~

Send a business size Self-Addressed Stamped Envelope/or latest catalog.

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) .

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 comple te instructions . Runs on
two AA batteries (not included).
3-001 Space Wings Kit $19.95

~----"''''1IJJl.. 4-Plece Electronics Pliers Kit* u.s. Made * Lifetime Guarantee
Finest quality alloy steel pliers with
color-coded cushion grip handles.
Includes 4-1/2" miniature diagonal
cutter , 5-1/2" diagonal cutter, 6-3/4"
chain nose with cutter, 4-314"miniature .
chain nose and vinyl roll pouch. Charge
Visa, MasterCard , American Express or
send check or money order.
RES -82 Pliers Kit ... $39.00

JENSEN'TOols INC. Wepay the shipping charges.

7815 S. 46th SI. Phoenix, AZ 85044. Phone (602) 968-6231 • FAX (602) 438-1690

Commodore Diagnostician $6.95 prepaid

• NEW, POWERFUL.
REPAIRABLE C-64 POWER' SUPPLY

• 13-month warranty
• Complete schematic included $23.95
• External fuse-runs cool PLUS
• UL Approved UPS
• Heavy duty-perfect for "packet radio"
• Conservatively rated @ 1.8 amps
• Made by Commodore sub-contractor

Ct AMIGA-Commodore~
Chips...Parts...Upgrades

6526 ... . ...................... . •.... .. . $12.25
6567 $14.95
6581 .....•............. ................ $11.25
PLA (825100) $12.95
All 901 Roms $10.95
412561120 $2.95
A501-512K Ram $99.50

*Fatter/5uper Agnus $99.50
8362 Denise $39.95
8364 Paula $49.94
8520A . , $17.95
1.3 Klckstart Rom $27.95
256 x 41100 $9.50
1 MEG x 1/120 $9.40

*Includes Chip Puller (many others in stock)

CIRCLE 338 ON FREE INFORMATION CARDAmiga Upgrade..New 1Megabyte "Fatter AGNUS" Chip 8372
599.50 with simple stepstep 10 min. Instructions and chip puller.

SEND FOR CATALOG ON EXCLUSIVE NEW PRODUCTS

THE GRAPEVINE GROUP, INC.
35 Charlotte Drive, Wesley Hills, N.Y. 10977
~ 1-800-292-7445. (914) 354-4448 ~
..... FAX (914) 354-6698 ~

Dealer Prices Available Prices Subject To Change

Give. American Heart •
Association~

4401 S. Juniper • Tempe, AZ. 85282

WALLING CO.

THE ULTIMATE
PERSONAL

OHAC

39 95

Add 3 112
Shipping& Handing

Also Available

D)[ACT

AC whhinternal 2 • 8 minute
timerandtimeout beeper.

D)[B ~boll 49~
Batterypowered for 100cycles.
Internal 2 • 8 min. timer. K
OptionalAC adaptor. 7

UV ERASER
• Molded Plastic Case • Shirt Pocket Size • Auto Start

• Erases most EPROM'slEP LD's in 3 minutes
• Handles all sizes up to four at a time

• Regulated lamp output for unitorm
erase lime

Dealer Inquiries welcome.
6 month unconditional guarantee.

Order direct or call for dealer near you .

(602) 838-1277 1-800- 338-9813

Are ou in
DEFAULT

• I • • ,

If you're in default on a
guaranteed student loan (FISL,
GSL, Stafford, SLS, or PLUS
loan), you may be eligible for
a special program that lets you
pay it back without penalty or
collection charges.

You must pay your loan in full
by August 31, 1990 to take
advantage of this special
program. For information,
call the guarantee agency that
holds your loan, or call the
U.S. Department of
Education's toll-free number:

(800) 333-INFO

36 RE-SHOPPER



IPU~JMIA

IFIIJ:FllB
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Become the
Lord of your Galaxy

or the Hit of the Party!

Length of visible p1&smll fire field is controlled by yout: _
touch. Creates a bizzare and spectacular effect.
Available in Star Fire Red, Photon Blue, Nova Purple,
and Phasor Green. Please specify color.

PFS20 FIRE SABRE (battery not included) •••••••••••• $89.50
PFS2K EASY TO BUILD KIT -Excelloot Science Projectl ••••• $59.50
Quantity 10-24 25-99 . 100+ 1,000+
Discounts $45.00 $40.00 $35.00 Price onReq

~~~~
~~©I@J@

IP~~TM
Brightly lit columns of colorful

plasma move up and down with
the intensity of sounds and

music picked up by the
• Mounts Anywhere built-in microphone.
• 26 Inches Long!
• 12VOC/115VAC Operation
• Adjustable Sensitivity
• Available in-Star Fire Red,
Photon Blue, Nova Purple and
Phasor Green (please specify)

DPL20 DANCING PLASMA .••••.•••••.•.••••.•••• $99.50
DPL2K EASY TO BUILD KIT •..•••.••••••...••••.• $69.50
Quantity 10-24 25-99 100+ 1,000+
Discounts $52.00 $47.00 $40.00 Price onReq

• Mounts Anywhere
• Lightweight, Durable

• Actual 26 inches in Length
• Special Effects - Strobing

• Low Voltage Operation
• Simple, Safe

Available in-
- Star Fire Red
- Photon Blue
- Nova Purple
- Phasor Green

DNE10 DECOR NEON •.•.......••..•...•••••.••. $79.50
DNE1 K EASY TO BUILD KIT .........•....... ; .•.• $59.50
Quantity 10-24 25-99 100+ 1,000+
Discounts $39.00 $35.00 $30.00 Price on Req

'Decor ~Q [JJJ~ [MmM™
Brightly lit columns of colorful neon for
enhancing, lighting or decorating.~~

Available in:

- Garden Green
-Pool Blue
-Walkway

White
-Warning Red• Safe, Easy to Install ­

simply push into ground
• Weatherproof,

durable construction
• Economical to operate -

less than 2 watts
Basic system includes one STIK LITE and a power
adapter capable of driving up to 3 extra "AD-ON's".
Buy extra STIK LITE as needed. Specify colons).

STIK Basic System, 1Stik Lite
with power adapter for 3 AD-ON's ..••••••• .•••.•.•. $49.50

EXTRA STIK LITE AD-oN's, Each •...••••••.•.•.•.• $29.50

Highly Efficient Cold Cathode
design uses UL 10 volt adapter.

Experience the mystifying
beauty of •
PLASMA STIK LIGHTING™

Most products on this sheet are made possible through a recendy obtained patent for single ended energizing ofneon display signs and
lighting systems. Ref U.S. Patent #4,742,278. All requests for quantity ordealer discounts are welcome. You may fax usat603·672·5406.
Phone orders 800·221·1705 or603-673-4730 for 24hour service. Call 603·673-6493 for information.

FAX ORDERS: 1·603·672·5406 PHONE ORDERS: 1·800·221·1705
INFORMATION UNLIMITED P.O. Box 716 Amherst, New Hampshire 03031 603-673-4730 ORDERS: 800-221·1705

RE-SHOPPER



USE R-E SHOPPER CIASSIFIEDS
READ BY MORE THAN 100,000 ELECTRONICS BUYERS AND

SELLERS AND TRADERS

INSTRUCTION FOR PLACING YOUR AD!
HOW TO WRITE YOURAD
TYPE or PRINT your classified ad copy CLEARLY (not in all
capitals) using the form below. If you wish to place morethan one
ad, use a separate sheet for the additional 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.

Wecannot bill for classifiedads. Paymentin full must accompany
your order. 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 40¢ per word. Minimum charge is $6.00

per ad per insertion (15 words). Any words that you want set in
bold or caps are 10¢ each extra. Bold caps are 20¢ each extra.
Indicate bold words by underlining. Words normally written in all
caps and accepted abbreviations are not charged as all-caps
words. State abbreviationsmust be PostOffice 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 reservethe right to reject or edit all ads.

DEADLINES
Ads received by our closing date will run in the next issue. For
example, ads received by June 11 will appear in the September,
1990 issue that is mailed on July 10. No cancellations permitted
after the closing date. No copy changes can be made after we
havetypeset your ad. NO REFUNDS, advertisingcredit only. No
phone orders.

AD RATES: 40c er word . Minimum 56.00.

Send your ads with payment to:
Radio-Electronics SHOPPER, 500-B Bi-County Blvd. Farmingdale, NY 11735

CATEGORIES
100- Antique Electronics
130- Audio-Video-Lasers
160- Business Opportunities
190 - Cable TV
210 - CB-Scanners
240- Components

270- Computer Equipment Wanted
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- Test Equipment

CLASSIFIED AD COpy ORDER FORM

40- $16.00

36 - $14.40

32- $12.80

39 - $15.60

35 - $14.00

31 - $12.40

38 - $15.20

34 - $13.60

30 - $12.00

___x .40 perword =$ _

AliCaps words x .10 perword = $ _

___x .10 perword =$ _

Bold Capwords x .20per word = $ _

Bold words

Ad No1-Total words

37- $14.80

33- $12.80

29- $11.60

TOTAL'COST OF AD No.1 $ _

Expiration Date __ I __
Signature _

~#---------------

__________________________ CityState 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 - $11.20

Total classified ad Payment $ enclosed.

[ ) Check [ 1MasterCharge [ I Visa ($15.00minimum credit
card order)

Name

Address

s RE-SHOPPER



Date

lLotso~ ~55
$74 $65 'ro,',0' 10

MMDSlenith
SSAV-1
Add-on Descrambler
for wireless
cablesystems

t" o~ $175
$225 $200 Lots of 10

Signature

WAIVER. I. t'1e undersigned. am a consenbng adu~ of at leasl 21 yearsof
age. and fully underslandIhal ownership of a cable decoderdoes nol give
the owner at the decoder the right to decode or view premium cable
channelsWithout proper aumonzancn from their local cable company. and
herebydeclare under penaltyof pe~ury thaI all productspurchased. al any
time. Will only be used on cable TV systemswith proper authorizationIrom
local officials or cable company officers in accordance With all applicable
lederal and state laws. Federal and various state laws provide for
substantialcnrmnaland cIVIl penalties for unauthonzeduse.

c;entific Atlanta

OROERSONLY:

1-800-622-9022
FREECATALOG& INFO: •

(203) 975-7543
10 AM- 5:30 PMEASTERN TIME

l Lotsoi ~14
$24 $19 'rotso"O

lLOISO~ ~65
$95 $75 'ro,',0' 10

Available all channels

Notch Filter

SUBTOTAL
Shipping : Add
SJ OO ru M

Minicode descrambler
Non vari-sync
(Vari-sync available)
Original equipment

lLOIS O~ ~59
$84 $69 fo';~ of 10

'8nasonic Convertet
w remote control. 83channel TZPZ145N
StandardlHrc switchable ..----~iII!llJlllIIII!!!I----------..Favoritechannelmemory
Channelscan.
lastchannel recall
Channel 2 or 3

lLotso~ ~71
$85 $76 fo';, 0"0

Oak N·12

Add-on descrambler
with power supply
Original equipment

lLOISO~ ~95
$125 $115 'ro;,oflO

Scientific Atlanta Combo
Model 8536.
Workson all SA systems
Channel 3 output
Original equiprnent

10'so~ $215
$260 $225 Lot, '" 10

Name:

Address:

City/State/Zip:

RE-SHOPPER



~---*FREE ATAL
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

Ihl I I.. hIH" .l Jl~·l f lfld ;, ," .l

$1149
$1459
$1589
$1759

$999
$1449
$1569

$1459
$2089
$1599
$1779
$1969

.. .... .

TUNE YOUR DISH TO ITS
MAXIMUM!

"With The Pico Signal Meter"
A must for the serious dealer or satellite

system owner. Saves time, frustration and money.
Use when installing a new system , moving your
dish, re-alignment of a dish that has been moved
by wind, frost heaves etc., gets you right on the
satellite belt for the best possible pictures! The
PP-1450 Pico Peaker is a super sensitive signal
meter used for antenna aiming , focusing, peaking
and polarity alignment. The multi-purpose Peaker
can be used on any receiver system with block
down-converted frequencies between 70 and
1500 MHz. (Does not work with older single
conversion receivers - Ask for Bulz-l-Meter) The
Peaker comes in an attractive case with neck strap.

Order 'PP·1450.__._S&H $5(U.S.)_._._._._$89.95
~tional jUITll cable kit. Comects Peaker10~B

(K~ includes 2ea. 12'coaxcables wI splice".
Order 1C212 S&H $3 $7.95

IRDs I RECEIVERS I SYSTEMS
"Save $$$ on Packages"

System package Includes: ORBITRON 10 foot
mesh dish, 50degree LNB, 18· Jack Ann, Feed­
hom and Receiver/IRD of your choice, plus a
FREE detailed installation Video.

IRD/Receiver System
UNIDEN UST2200 (Receiver) $219
UNIDEN UST9000 (Receiver) $449
UNIDEN UST7700 (IRD) $899
UNIDEN UST9900 (IRD) $1019
UNIDEN UST4200 (slave recv.) $679
UNIDEN UST4400 (IRD) $909
UNIDEN UST4800 (IRD) $1539
HTS V (IRD) $1049
HTS VIII Plus (IRD) $1229
HTS X (lAD) $1419
DRAKE ESR324b (Receiver) $239
DRAKE ESR924i (Receiver) $599
DRAKE ESR1024 (IRD) $909
DRAKE ESR1224 (IRD) $1039
DRAKE ESR1424 (IRD) $1209
ECHOSTAR 3000 (Slave racv.) $729
ECHOSTAR 4000 (IRD) $849 $1399
Just a partial listing of hundreds of products listed
in the Skyvision catalog . Ask for your's todaylr--------------------------------------

S~yvi$io n Inc:
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.

o Send Skyvlslon Satellite TV Products Catalog

Name Phone'l..l.(_L) _

THE SKYVISION DO-IT-YOURSELF
INSTALLATION VIDEO

"Now You Can Watch It Being Done "
Installing or "Tuning up" your satellite system

made simple . From start to finish, the Skyvision
Do-It-Yourself installation Video is a step-by-step
video that will help you set-up your systems in no
time flat. Irs like having our trained techn icians
right at your site helping you with every step.

OrdtrISK10 VHS _._.s&H $3(U.S) ..__._._.. $33.95
OrdtrISKII Btla ._._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-yo,urselfers.
The design, operation and repair of satellite anten­
nas, feeds, LNBs, receivers and modulators are ex­
examined in detail. An in-depth study of scrambling
methods and broadcast formats induding the
VideoCipher II, Oak Orion, FilmNet, Sky Channel,
EUroCypher, D2MAC, 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.

340pagts, 8 1/21 10318 ovtr 200photos, diagrams,
wiring schtmatics and 16 tablts I appendicts I index
Ordtr '21T S&H $4 (U.S.) $39.95

40 RE-SHOPPER CIRCLE 350 ON FREE INFORMATION CARD



9
SENSOR ASSEMBLY

~~ .~\ \ \ \ \.
" " I . \ I I• • •

,f '.~ ' .A~
,/ ( ':r ~.~..... .,,,) -.

,:;? ~ , .

\ r " " ," oj / / ~; ';I\.~' \: . p"'..;:'.! ~;!;/ I '" :' ~~ }. [y'.f /r·~;; .I

. 'V'/.~ ·"fIJ I'/.' ;"' t~ ' ,i, ·' /

:'~" I· ...,; ;
'- -c:· ~:i : ' ,

:J t'" •.;;; '

-.;--....--TACHOMETER
SHUTTER

TIMING ~ - - - - - - - ,
BELT~~~-, I

~~"

, . &IT

~
CUTTING COVER

CUTTING • MOTORS

MOTOR •
BRACKET • :

\\-------~
CUTTING - .,

PG~ ~~~~"a:: :..~):::·:~~1u1 -, ~
MOTHER BOARO~ O® ' ,b : It" ,:.'~ .-.~~i

HOUSING---"i.J ~ 0 • %~ ~ :ENSO'

~l!Cl;t- ~~~~",,: : d ~ ' H~T::/':.. " ,-: "~ ~ ADjUST

lWO" .VO'T= - CASTO'»:" ·
BATTERIES MAIN"B WHEEL

CHASSIS ~ ((~
SHA~

WC~ Q
DRIVE

WHEEL

G-' a ;
' '''- '

m
~

FIG. 3-THE MECHANICAL ASSEMBLY of the Lawn Ranger.
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FIG. 4-:-WIRE THE GRASS SENSORS as shown here.

Chassis wiring
Wire the chassis as shown in

Fig. 5. Use IS-gauge stranded
wire for the h igh-current cu t ­
ting- a n d drive-motor connec­
tions. Secure the cable harness
with tie wraps and secu re the ca­
ble harness to the Lawn Ranger's
chassis . Make s u re a ll external
cables from the motors , elec­
tronic con t ro l panel, bumper
switch , a n d grass sen s ors a re
connected properly.

Control-system test
Remove all input power and in­

sert the power board into J21 on
the motherboard. Repeat the tes t
procedure that was just d e­
scribed, except measure the DC
supply voltages a t edge con nector
J23 and J22 on the mother­
board . Th e s u p p ly volt a g es
should agree with the values in­
dicated on the CPU and mo tor­
controller board schematics (re­
fer to Radio-Electronics, June
and July 1990). If the values a re
correct, remove the input power
and plug the CPU board in edge­
connector J23. Reapply the +24­
volt input power an d recheck the
voltage levels . If all is well, per­
form the digital-board check-out
procedure outlined in the June
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PARTS LIST-POWER BOARD

All resistors are Va-watt, 5%, un­
less otherwise indicated.

R1-R10 , R13-R1S, RH , R18 ,
R2Q-R28, R45-R49--notused

R11 , R44, RSG-3300 ohms
R12-680,000 ohms, s-pin, %-watt,

SIP resistor network
R16, R19, R32, R43--0.01 ohm,

S watts
R29--1S0,000 ohms
R30, R31 , R34, R35-270,000 ohms
R33, R36-1 megohm
R37- 147,000 ohms, Y4-watt, 1%
R38-10,OOO ohms, potentiometer
R39--82,000 ohms
R4G-100,000 ohms
R41-27,000 ohms
R42-22,000 ohms
RS1-RS4-S60,000 ohms
Capacitors
C1-CS, C7-C13, C16, C17- not

used
C6-1000 JJ.F, 3S volts, axial

electrolytic
C14, C1 S, C23-C26-0.1 JJ.F, SO volts
C18, C21-100 JJ.F, so volts, radial

electrolytic
C1 9, C2G-100 JJ.F, 16 volts, radial

electrolytic
C22-220 JJ.F, 16 volts, radial

electrolytic

Semiconducto rs
IC1, IC2- not used
IC3--LF412N op amp
01 , 0 2, 0 11-0 13, 030, 031-not

used
03 , 0 4 , 0 16 , 01 7 , 0 20- 0 24 ,

033-038-1 N4001 diode
OS, 014, 018, 019, 032-1N4148

diode
06, 015-1NS402diode
07- 0 1G-1NS2S6B 3D-volt Zener

diode
025-029-1N4740 10-volt Zener

diode
01, 0 2, 0 12-not used
0 3- 01 0 , 0 13 , 014- IR FZ42

MOSFET
0 11, 0 1S, 0 16-293904 NPN

transistor
Other com ponents
J11- terminal strip
RY1 - T90N1 012-24 relay (Potter

Brumfield)
RY2-68P-111 P-US-OC24 relay

(Omron)
F1-3AG 30-amp fast-blow fuse
F2-2AG O.S-amp fast-blow fuse
MODi -Model OC2-2-24/12, ± 12-

volt DC converter (Power General)
M0 02-Model OC2-2-24/1S, ± 1S­

volt DC converter (Power General)
MODi-Model 710, S-volt DC con­

verter (Power General)

Miscellaneous : 3AG fuse holder,
2AG fuse holder, solder posts for
the "E" terminals, 18-gauge solid
insulated wire, 18-gauge stranded
insulated wire, solder, etc.

Note: The following equipment
can be purchased from Tech­
nical Solutions, Inc., P.O. Box
284, Damascus , MD 20872
(301-253-4933): etched and
drilled PC boards for CPU
Board, Motor Controller Board,
Power Board, and Motherboard,
$39 each; programmed EPROM,
$39; grass sensors, $8.99 each;
hand-held manual controller kit,
$39; full kit for CPU Board, $129
(PC board, EPROM, all parts);
full kit for Motor Controller
Board, $169 (PC board and ' all
parts); full kit for Motherboard,
$69 (PC board and all parts);
Power Board kit (PC board, and
all parts except DCIDC convert­
ers), $149; Detailed drawing
package, $79; Lawn Ran~er

demo videotape and information
package, $19; complete elec ­
tronic kit with everything men­
tioned above, $7n. Please add
$8.00 for S/H for all orders. Mary­
land residents add sales tax.



TABLE 1-SUPPLIERS

Manufacturer Description Model # Qty

Motor Products Owosso cutting motors, 3,000 LES-25A 2
201 S. Delany Rd. RPM (fp 80 oz-in
Owosso , MI 48867 torque, 24 volt DC
(517) 725-5151

RAE Corporation drive motors, 187 P-20705 2
5801 West Elm St. RPM a 30 in-Ib
McHenry, IL 60050-7480 torque, 24 volt DC
(800) 323-7049

McMaster-Carr slip joint hinge (for 1606A41 1
P.O. Box 440 plastic top)
New Brunswick, NJ
08903-0440 rubber sheet (for front 8635K11 1
(201) 329-3200 of plastic top) 1/1 6"

yoke ends 6071K12 4

- ball joints 6072K35 - 4

Stock Drive Products timing pulley 6A4-14DFO 2
2101 Jericho Pike
New Hyde Park, NY 11040 timing belt 6R4-08005 1
(516) 328-0200

General Battery lead-acid battery 22NF 2
P.O. Box 1425
Reading, PA 19612-4205
(215) 378-0500

Tape Switch bumper switch , 8 oz 102-BPH 1
100 Schmitt Blvd.
Farmingdale, NY 11735
(516) 694-6312

Agri-Fab drive wheels 3108-148 2
303 W. Raymond
Sullivan, IL 61951 drive gear 2692-006 2
(217) 728-4334

Colson Caster Wheels 2-6056-45 2
3700 Airport Rd.
Jonesboro, AR 72401
(800) 643-5515

Power General + 5 volt DC 710 1
P.O. Box 189
Canton, MA 02021 + 30 volt DC DC2-2-24/ 1
(617) 828-6216

± 12 volt DC DC2-2-24/ 1

Pioneer E-terminals 160-2085-02-01 30
9100 Gaither Rd.
Gaithersburg, MD 20877
(301) 921-0660

Techni-edge hook blade TE-28 6
389 Liberty St.
Ferry, NJ 07643-1008
(201) 641-7776

is sue w h ile t he boards a re
plugged into the m otherboard.

Now pl u g th e motor-con troller
boa rd into J22 on the mother­
board. Als o, plug the grass-sen­
sor con nector (Jl ) into the motor­
controller board. Reapply the
+ 2 4 -vo lt input p owe r to t he
power b oard.

If you h ave an oscilloscope, ver­
ify that a 5-volt lO-kHz s quare
wave is fou n d at the following
point s: J22-34 , Jl-l th rough
Jl-15 , a n d J 22 - 2 throu gh
J22-16. The square wave is a gat­
ing pulse created by t he CPU
board which is u s ed to tum the
grass sen sors on a n d off. The gat­
ing technique is used in order to
conserve battery power an d ex­
ten d the life of the grass sensors.
If you don't have a sc ope, Use an
AC voltmeter to read the voltage
levels a t those points . The squ are
wave s hou ld create a reading of
app rox im ately 4.5-volts AC. If the
s qu a re wave is n ot there, you
sh ou ld read ovolts on the ACvolt­
meter.

Now it is t ime to check the
Pulse Width Modula to r (PWM)
circu itry. Plug the h and-held con ­
t roller into J4 on the motor-con­
t r o lle r board. Temporarily
jumper J22-40 to grou n d . 'fum
the steering control knob (the po­
tentiometer on the h and-held
contro ller ) cou n te rclockwise un­
til you s ee a 30-volt square wave
at J22-26 (L. REV), Jll-7 (L. MOTOR

- ), J22-27 (R. FOR ), an d Jll-9 (R.
MOTO R + ). If you don ' t h a ve a
scope , an AC voltmeter s hou ld
give you a reading of 0 to 35. 5
volt s AC, depending upon the
knob setting. Test points J22-25
(L . F O R) and J22-2 8 ( R. REV )

sh ou ld read 0 volts.
The "left wheel reverse" (L. REV)

and "right wheel forward" (R. FOR)

signals become active s ince the
Lawn Ranger has b e en co m ­
manded to tu m to the left . If the
steer ing knob is tu rned clock­
wise, the robot circu it ry will be
comman de d to tu m to the r ight.
Tha t cau ses J22- 25, Jll-6 ,
J22-28 , an d Jll-lO to become ac ­
tive with the 30-volt PWM square
wave, and J22-26 an d J22-27 to
read O-volts DC. If the steer ing
knob is cen tered, J 22-25 , J ll-6 ,
J 22-27, an d Jll-9 will be enabled
and a voltmeter p laced at J22-28
and J22-26 will read 0 volts s ince
the robot h as been com mande d
to steer straight.

Control panel test
Disconnect Jll-2, Jll-6, Jll-7,

Jll-9 , and Jll-lO on the terminal
block. Ensu re that the cable from
the elect ronic co n t rol panel is
connected to J 5 on the CPU
board and that the batteri es are
con nected to Jll-4 an d Jll-5 on
the power board. Turn the igni-

t ion key; the red power-on LED
shou ld begin to flash. This indi­
ca te s that power h as b e en ~

switched on to all circ u it s. Push ~

th e STOP button . Th e Lawn r<
Ranger sh ou ld tum off. Check 1:
that the cu t ti ng-m otor con nec- [
tion Jll-2 is s t ill disconnected .
'fum the ignit ion key again an d

5
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then push the CUT button. The
voltage at Jll-2 should now read
+3D-volts DC . Press the bumper
swi tch and the Lawn Ranger
should turn itself off. Turri the
unit on again and push the RUN

bu tton. J23-4D (STO P M OVE)

should now read + lO-volts DC .
Reconnec t t he motor wires to

Jll-6 , Jll-7 , Jll-9 , and Jll-lO
on the terminal block.

Drive-motor test
Make sure that the hand-held

con troller is connected to J4 on
the motor-controller board, a n d
that everyth ing is connected on
the terminal block Jll excep t for

Jll-2 (cutting motors). Turn the
ignition k ey (the power LED
sh ou ld b e flashing), and turn the
s teer ing knob to its. cen tered po­
sition. Squeeze the hand switch
on the manual con troller. Both
rear drive motors and wheels
should be spinning forward .
Push the R EVERSE button. The
w heels should slowly stop and
then tu rn in revers e. Turn the
s teering knob an d observe the
drive whe el s a s they chang e
s peed for s teering . Releas e the
h and s w i tch a n d the Lawn
Ranger will turn itself off.

Cutting-motor test
WITHOUT THE CUTTING

BLADES ATTACHED TO THE
CUTT ING DISKS, reconnect the
cutting motor wire to Jll-2. Pu t
the Lawn Ranger on a flat level
h ard su rface, and keep the cut­
ti ng d eck area free of ob struc­
tions . Wi th yo ur h ands away
fro m the cutting deck area , push
the C UT button; the cu tting disks
will begin to s p in . Push the STOP

button; the cu tting disks should
s top within three secon ds . If th e

continued on page 70
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BUILD R-E's
DIGITAL
DASHBOARD

OUR DIGIT AL GAUGE STORY BEGAN IN

the July issue; this month we will
build all of them. Note that in all
of the parts lists, except for the
displays. the part number for the
AID co nver ter (lC2) was listed
incorr e ctly. It should b e a
CA3162E. as shown in the sche­
matics-speaking of wh ich . the
caption s for Figs. 4 and 6 shou ld
be revers ed .
Construction

Each di gital gauge is built
u sing two different PC boards.
The d isplay board conta ins the
seven-segment di splays a long
with the driver compo nents. as
well as the an n u nciator light bar.
The main board con ta in s the AID
conver te r, all input circuit ry. an d
the 5-volt regulator.

The boards are mounted one
on top of an other. separated by
s tan d offs. A typ ical gauge is
shown in Fig . 8. With the di splay
bo ard facing toward you, the
main board is mounted directly
behind it. wi th it s com ponents
also facing toward you. Electrical
connecti ons from board to board
are made using short pi eces of
bare wi r e b etw een m a tching
pads on both boards . A pi ece of9­
cond uctor r ibbon cab le ca n b e
used ins tead. Once assembled .
the boards can be folde d apart to
a llow for easy tes ting , tro u ­
bleshooting, or calib rating.

Each gauge u s es either a two-:
or th ree-digit di splay b oard. Ta­
ble 1 s hows wh ich boards are to
be u sed with each gauge . When
stu ffi ng the three di g i t di splay
board , begin with Rl a n d R2 as
shown in Fig. 9. an d ins tall R3
on ly if the board is to be used
with the voltage gauge, as R3
su pplies power to the decim al
point. In stall DISPI-DIS P3 a nd

LED!, keeping them flat against
th e b oard. a n d t he n in s t all
QI- Q3 . The transistors must be
ins talled to a h eight jus t below
the h eight of the displays . Us ing
a good silico ne sealant or other
s im ila r g lue, sec u re a pho ­
tograph ic legend or some other
for m of annunciator letteri ng to
the LED light bar. If the two-digit
dis play boa rd is to be u sed, in ­
stall everyth ing in the same man ­
ner as the th ree digit boa rd, but
use only DISPI and DIS P2. and
Ql an d Q2 (see Fig. 10).

Although the use of sockets is
n ormally r ecom m en d e d . IC 1
must be kept below the h eight of
t he seven-segment d isp lays.
Therefore. ICI m us t be soldered
directly to the board. Be carefu l
when soldering the lC.

Referring to Table 1. note that
the same main board is used for
the voltage . o il-pressure. water­
temperature. and miscellaneous
temperature gauges. However,
the actual compo nents soldered
to the board are different for each
gauge . and not all PC pads are

Update your dashboard
with six accurate,

good-looking
gauges.

ROSS ORTMAN

us ed on all boards. Ins tall on ly
the com ponents specified in each
parts-placement diagram .

Figure 11 shows the compo­
nent pl acem en t for the voltage
gauge . So lder the parts to the
board in smallest-to- la rgest
orde r. clipping and saving the
leads . The parts-p lacement di­
ag ram for the oil-pressu re gauge
is s hown in Fig . 12. the water­
te mperatu re gauge in Fig. 13.

. and the miscellaneous tem pera­
ture gauge in Fig. 14 .
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v
TO 3-DIGIT DISPLAY

FIG. 11-VOLTAGE GAUGE parts place­
ment. Solder the parts to the board in
smallest-to-Iargest order, clipping and
saving the leads.

VOLTAGE GAUGE
All resistors are 1f4-watt, 5%, un­
less otherwise indicated.

R1-R10, R12-R14-not used
R11-10,000 ohms , PC-mounted

trimmer potentiometer
R15-100,000 ohms
R16-1000 ohms
R1 7-50 ,OOO ohms , PC-mounted

trimmer potentiometer
Capacitors
C1-47 IJ.F, 25 volts, electrolytic
C2, C5-10 IJ.F, 35 volts, electrolytic
C3, C4-not used
C6-0.33 IJ.F, 50 volts, stacked film
Semiconductors
IC1-LM340T-5, 5-volt regulator
IC2-CA3162E, AID converter
01, 0 2-1 N4002 diode
Miscellaneous: 43821 main PC

board, 3-digit display board, in-line
fuse holder, 1-amp fuse, four 6-32
x 0.625" standoffs, eight s;16-inch
#6 screws, bronze or red plex­
iglass, mounting hardware, hookup
wire

then n eed an app ropr iate length
of wire that will run ou t to the
actual s ender, an d you s hou ld
crim p on a Y4-in ch m ale sol­
derl ess te rm inal to one en d, an d
set it aside for now.

The m is cell aneou s te m pera­
tu re gauge will need both a send­
er wire and a grou n d return wire.
In s tall the sen de r wire as pre­
viously described, and cut a 4"
piece of black wire to be s olde red
into the h ole jus t above the send­
er wire. A Y4-in ch male solde rless
term inal goes on the end of the
grou n d return wire.

43815 3-digit
438162-digit
43815 3-digit
43815 3-digit
43816 2-digit
43816 2-digit

Display Board

The fu el gauge a n d vacu u m
gauge each h as its own m ain
board. Figure 15 shows the parts­
placement di agram for the fuel
gauge, and Fig. 16 for the vac­
uum ga uge. Note that the re ­
s istors and di od es on the fuel­
and vacu u m-gauge main boards
mus t b e ins tall ed stan d ing on

FROM'"GAUGE

FIG. 10-THE TWO-DIGIT DISPLAY
BOARD is the same as the three-digit
board, but uses only DISP1 and DISP2.

en d. Be su re to observe the polar­
ity of the di od es.

After all of the com po nen ts a re
ins talled on each board , solde r a
red wire contain ing a fuse holder
an d fuse into its respective hole.
A black grou n d wire is s olde red
into the h ole next to the power
wi re.

The oil -p ressu re, wate r-tem ­
pera ture, and fuel gauges all n eed
one sen de r wire attached to the
mai n board . Cut a 4-inch pi ece of
wi re and so lde r one end to the
main-board loca tion marked P2,
"s en der," and be su re to put it in
the hole that is farthest from the
upper-r igh t-hand corner of t he
board . Next, cr imp on a Y4-inch
female so lde rless terminal to the
other en d of the wire. You will

Main
Board
43821
43821
43821
43821
43820
43817

TABLE 1

NINE .
CONNECTING

WIRES

Voltmeter
Oil Pressure
Water Temp
MiscTemp
Fuel
Vacuum

Digital
Gauge

FIG. 8-THE BOARDS ARE MOUNTED
one on top of another, separated with
standoffs. A typical gauge is shown here.

MAIN
BOARD

DISPLAY
BOARD

sn
o
Zoa:
I-
&3 FROMGA UGE
....J
W FIG. 9-WHEN STUFFING THE THREE-
6 digit display board, install R3 only if the
~ board is to be used with the voltage
a: gauge. Otherwise it is not used.
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MISCELLANEOUS
TEMPERATURE GAUGE

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

R1-R4,R9,R10,R15,R16--notused
R5-2200 ohms
R6--6800 ohms
R7-1000 ohms, PC-mounted trim­

mer potentiometer
R8--470 ohms
R11-10,000 ohms , PC-mounted

trimmer potentiometer
R12-10,000 ohms
R13-1000 ohms
R14-220 ohms
R17-50 ,000 ohms, PC-mounted

trimmer potentiometer
Capacitors
C1--47 J..lF, 25 volts, electrolytic
C2, C5-10 J..lF, 35 volts, electrolytic
C3, C4-not used
C6--0.33 f.lF, 50 volts, stacked film
Semiconductors
IC1-LM340T-5, 5-volt regulator
IC2-CA3162E, NO converter
01, 02-1 N4002 diode
Miscellaneous: 43821 main PC

board, 1N4148diode for tempera­
ture probe, 3-digit display board,
coax cable, in-line fuse holder, 1­
amp fuse , four 6-32 x 0.625 "
standoffs , eight 5/ 16- inch # 6
screws, bronze or red plexiglass,
mounting hardware, hookup wire.
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FIG. 14-MISCELLANEOUS temperature
gauge parts placement.

of the coax cable, s trip off about
3/4-in ch of the ou ter insulation,
unbraid the outer conducto r, and
twis t toward one s ide. Next, strip
abou t Y4-inch of the cab le's inner
insulation.

Position the IN4148 diode so
that t he band , or ca t h ode , is «;
touch ing the ou te r con ductor of ~

SEND ER

FIG. 13-WATER-TEMPERATURE gauge
parts placement.

WATER-TEMPERATURE GAUGE
All resistors are %-watt, 5%, un­
less otherwise indicated.

R1-100 ohms, 112-watt
R2--430,OOO ohms
R3, R7-10,000 ohms, PC-mounted

trimmer potentiometer
R4, R8--22,000 ohms
R5, R9, R11-R16--not used
R6--470,000 ohms
R1o-2200 ohms
R17-50,000 ohms, PC-mounted

trimmer potentiometer
Capacitors
C1-47 f.lF, 25 volts, electrolytic
C2, C5-10 f.lF, 35 volts, electrolytic
C3, C4-not used
C6--0.33 f.lF, 50 volts, stacked film
Semiconductors
01, 02-1 N4002 diode
IC1-LM340T-5, 5-volt regulator
IC2- CA3136E, NO converter
Miscellaneous: 43821 main PC

board, 14G11 water-temperature
sender, 3-digit display board, in­
line fuse holder, t-amp fuse, four
6-32 x 0.625" standoffs, eight 5;16­
inch # 6 screws, bronzeor redplex­
iglass, mounting hardware, hookup
wire.

TO3-DIGIT DISPLAY

leads th ro ugh the holes in the
main board and down into the
respective holes in the di splay
board . Aft er a few w ires h ave
been inserted, solde r the connec­
ti ons. Co nt in ue until a ll nine
wires have been installed .

The temperature probe for the
mi s cellan eous t emp erature
gauge is con s truc ted from the
IN4148 diode, a lO-foot length of
coax cable, and a male and female
cr im p-on con nector. On one en d
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TO 2-OIGIT DISPLAY

The main boards are now ready
to be connected to the display
boards. The first step is to place
the four standoffs b etween the
boards and secure them with
eight 5/16-in ch #6 screws. Assem­
ble the boards wi th the foil side of
the display board facing the com­
ponent side of the main board.
The holes for the board-to-board
con n ec t ing wire should line up
on the same edge. After the two
boards are secu red to each other,
lay the assembly face down and
begin inserting pieces of bare
wire or s craps of component

OIL-PRESSURE GAUGE
All resistors are %-watt, 5%, un­
less otherwise indicated.

R1--470 ohms
R2-R8, R10, R12-R16--notused
R9-100,000 ohms
R11-10,000 ohms, PC-mounted

trimmer potentiometer
R17-50,000 ohms, PC-mounted

trimmer potentiometer
Capacitors
C1--47 J..lF, 25 volts, electrolytic
C2, C3, C4-10 J..lF, 35 volts, elec-

trolytic
C5-notused
C6--0.33 J..lF, 50 volts, stacked film
Semiconductors
IC1-LM340T-5, 5-volt regulator
IC2-CA3136E, NO converter
D1, 02-1 N4002 diode
Miscellaneous: 43821 main PC

board, 15G5oil-pressuresender,2­
digit display board, in-line fuse
holder, t-amp fuse, four 6-32 x
0.625" standoffs, eight sli6-inch #6
screws, bronze or red plexiglass,
mounting hardware, hookup wire

FIG. 12-0IL-PRESSURE GAUGE parts­
placement.
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VACUUM GAUGE
All resistors are %-watt, 5%, un­
less otherwise indicated.

R1 , R2-10,000 ohms
R3, R8-100,OOO ohms
R4-22,OOO ohms
R5--1000 ohms
R6--680,000 ohms
R7 , R10-200 ,000 ohms PC

mounted trimmer potentiometer
R9---82,000 ohms
R11-50 ,OOO ohms PC mounted

trimmer potentiometer
R12-2200 ohms
Capacitors
C1- 47 IJ.F, 25 volts, electrolytic
C2, C3-10 f.LF, 35 volts, electrolytic
C4-Q.33 f.LF, 50 volts, stacked film
Semiconductors
IC1-Sensym SX30DN vacuumsen­

sor (Dakota Digital # 69G18 in­
cludes mounting bracket)

IC2-LM324, quad op-arnp
IC3-LM340T-5, 5-volt regulator
IC4-CA3162E, AID converter
01, D2-1N4002 diode
Miscellaneous: 43B17 main PC

board, 2-digit display board, in-line
fuse holder, t-amp fuse, four 6-32
x 0.625" standoffs, eight 5!i6-inch
# 6 screws, bronze or red plex­
iglass, mounting hardware, hookup
wire.

FIG. 16-PARTS-PLACEMENT DIAGRAM
FOR THE vacuum gauge.

SEND ER by co n necting a goo d qual ity
.bench voltmeter ac ross the power
su pply that is u sed to power the
ga uge. Carefu lly adjus t RIl, the
gain adjust potentiometer, so the
reading is the same as the read-

an ing on your bench voltmeter.
~J The calibration process for theitJ oil-pressure gauge requires con ­

necting a precision 47-oh m re-
~ s is to r to the sens or lead an d

~_~ _-t...I_'1!ICtl"~ [~

FUEL GAUGE
All resistors are %-watt , 5%, un­
less otherwise indicated.

R1-470 ohms
R2, R5, R10, R12, R14, R15, R16--

100,000 ohms
R3-33,OOO ohms
R4-47,000 ohms
R6--1 .8 megohms
R7 , R19-100 ,OOO ohms , PC ­

mounted trimmer potentiometer
R8-10,OOO ohms , PC-mounted

trimmer potentiometer
R9-200,000 ohms, PC-mounted

trimmer potentiometer
R11-2700 ohms
R13-8200 ohms
R17-22,OOO ohms
R18-1000 ohms
R20-470,000 ohms
R21-50 ,000 ohms, PC-mounted

trimmer potentiometer
R22-2200 ohms
Capacitors
C1-47 IJ.F, 25 volts, electrolytic
C2, C3-10 IJ.F, 35 volts, electrolytic
C4--0.33 IJ.F, 50 volts, stacked film
Semiconductors
IC1-LM340T-5, 5-volt regulator
IC2-LM324, quad op-amp
IC3-CA3162E, AID converter
01, D2- 1N4002 diode
Miscellaneous: 43B20 main PC

board, 2-digit display board, 0.1" 3­
conductor header, 2-conductor
jumper, in-line fuse holder, t -amp
fuse, four 6-32 x 0.625" standoffs,
eight 5!i6-inch # 6 screws,bronze or
red plexiglass, mounting hardware,
hookup wire.

exact potenti ometer number) so
tha t the di splay reads "000" or
"00 ." Then remove the jumper.

The voltage gauge is calib rated

the coax cable. The diode will lay
right aga in s t the inner-conduc­
tor insulation. Very carefully sol ­
der both s ides of the diode, the
ca th ode side to the outer con duc­
tor an d the an ode s ide to the in­
ner con ductor. After clipp ing the
excess lead length, coat the diode
and exposed wires with a good
quality epoxy or sea ler. Apply sev­
eral coats to ensure a good seal.
Only the end of the cable with the
diode is coated . On the other end
of the cable, strip and separate
th e inner and outer con du ctors.
Crimp the male terminal to the
cen te r conductor and the female
termina l to the shield.

The solid-state vacuum sensor
is mounted to the vacuum gauge
by first removing the two s crews
near IC3 that hold the main
board to the s tan doffs . Place the
sensor bracket on the back side
of the main board and align the
holes on the two tabs with the
board mounting holes and rein­
sert the two screws (see Fig. 17).
Next, insert the sensor leads into
the main board with the lettering
on the sensor body facing away
from the bracket. Insert the re­
maining hardware and tighten
the sensor to the bracket. Do not
overtighten the mounting screws
as you damage the sensor. It is a
good idea to only hand tighten
the screws and apply a s mall drop
of glue to keep th em from coming
loose . Very carefully s old er the
leads of the sensor to the board,
working from the back side of the
board. Be careful not to melt the
case of the sensor wi th the solder­
ing iron.

Calibration
After the gauges are com pletely

assembled , turn all the calibra­
tion potentiometers to the center
of their rotation. Next , connect
each gauge to a 12-volt DC power
supply or battery. At this point.
a ll the display di gits sh ou ld light
as should the LED light bar.

The calib rat ion process for all
of the di gital gauges begins with
zeroing the NO con ver ter. To do

~ that, pins 10 a n d 11 of t he
Z CA3162E NO conver ter mus t be
~ s h or ted toge ther. Us e a s mall
t) s crewd river or jumper wi re . Once
~ connected, the display should6 now read zero or very close to it .
o Adjust the zero calibration poten­
C!2 tiometer (see each schematic for
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DISPLAY BOARD
/

FIG. 17-PLACE THE SENSOR BRACKET
on the back side of the main board and
align the holes on the two tabs with the
board mounting holes. .

the empty andfu ll settings ar,e
a dj usted, repea t the two s te ps
until a good bala n ce h as been
reached .

If the "B" circu it is being u sed,
begin the procedure by turning
R19 fu lly clockwise. Con nect the
"em p ty" res istance and adjust R8
for a reading of "00" to "0 5" on
the d isplay, Reconnec t to the
"fu ll" resi s tance an d adjus t R19
for a reading between "95" an d
"99. " Repeat the two steps until a
good balance has be obtained .

The ca lib ration procedures for
the mis cellaneous temperature
gauge a re almost identical to the
water-temperatu re gauge. Pre ­
pare a bowl of water wit h several
ice cu bes an d a pot of b oiling
water, Place the tempe ratu re pro­
be in the boiling water, wait 30
seconds for it to stab ilize, and ad­
just Rll for a reading of"2 12" on
the display. Next, place the send­
ing unit in the ice water. Wai t an ­
other 30 seconds for the sen ding
u n it to stabi lize, and adjust the
"low adjust" potentiometer (R7)
for a reading of "032" on the di s­
play. Repeat the high- an d low­
adjustment procedures until a
goo d balance has been reached.

The calib ration process for the
vacuum gauge begins by turning
RIO fully clockwise and adjusting
R7 for a readi ng of "00 " on the
d isplay. That zeros the offset of
the p ressure/vacu u m sen di ng
u nit. Next, connect a piece 0 [7164­
inch vac u u m line to P2 (port 2 )
on the sending unit. The other
end mu s t go to an accu rate vac­
uum source that you will u se as a
s tandard for fu ll-scale ca lib ration
of the vac uum gauge, The vac­
u u m so u rce can be a hand-he ld ~c
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2-DIGIT DISPLAY BOARD
All resistors are %-watt, 5%, un­
less otherwise indicated.

R1 , R2-220 ohms
Semiconductors
IC1- CA3161 E, display driver
DISP1, DISP 2-0.43" 7-segment

C.A . LED display (Panason ic
LN51 4RA)

0 1, 02-2N3906 PNP transistor
LED1-5- x 15-mm LED, (Pan­

asonic LN0202RP)

Note: The following items are
available from Dakota Digital ,
11301 Kuhle Drive , Siou x Falls,
SO 57107 (605) 332-6513: a PC­
board set for each gauge (in­
cludes main PC board and dis­
play board) is $6.95. A parts kit
for each gauge (includes PC
boards, components, and man­
ual) is $29.95. Each gauge as­
sembled and tested is $39.95.
Stock numbers are as follows:
VOltage-gauge kit # 2005-KIT,as­
sembled and tested # 3005­
UNIT; Oil-pressure ga uge kit
# 2006-KIT, assembled and test­
ed # 3006-UNIT (order oil-pres­
sure sender separately); water­
temperature gauge kit # 2007­
KIT, assembled and t est ed
# 3007-UNIT (order water-tem­
pe rature sender separately);
miscellaneous tempera ture
gauge kit # 2008-KIT,assembled
and tested # 3008-UNIT; fuel­
gauge kit # 2009-KIT,assembled
and tested # 3009- UNIT; vac­
uum-gauge kit # 2010-KIT, as­
sembled and teste d # 3010-UNIT
(order vacuum sensor sepa­
rately). Oil-pressure sender
(#15G5), $15.50; water-tempera­
ture sender (#14G11), $5.50; vac­
uum sensor (#69G18), $19.95;
RCA CA3161E driver (#69G16),
$1.95; RCA CA3162 AID convert­
er (#69G15), $7.95. All orders
add 4% shipping and handling
($1.50 minimum), Visa and Mas­
tercard accepted.

3-DlGIT DISPLAY BOARD
All resistors are %-watt , 5%, un­
less otherwise indicated.

R1 , R2-220 ohms
R3-220 ohms (voltmeter only)
Semiconductors
IC1-CA3161E, Display driver
DISP1-DISP3-0.43" 7-segment

C.A . LED display (Panasonic
LN51 4RA)

01-Q3-2N3906 PNP transistor
LED1-5- x 15-mm LED, (Pan­

asonic LN0202RP)

PORT 1(PI)

\
IC3

BRACKE:.;,Tr-- -,

PORT 2 1P21
<,

care fu lly adjust ing Rll so the
reading is at "47 ." Actually. any
resistor between 33 and 9 1 ohms
can be u s ed to ca lib rate the u n it.
Jus t set the d isp lay to coincide
with the value of the resistor.

The water-temper atu re gauge
is ca lib rated by connecting the
se n ding unit an d adjusting for
freez ing an d boiling tempera ­
tures. Firs t , prepare a bowl of
water w it h several ice cubes in it,
an d a p ot of boiling water. Place
the sen d ing unit in the boiling
water w it h its base s ub me rged in
the water and the termin al above
the wate r line . Aft e r wait ing
about a minute for the send ing
unit to s tabilize , adjust the "h igh
adjust" potentiometer (R7 ) for a
reading of "2 12" on the di splay.
Next , place the sen ding unit in
the ice water u sing the same pre­
cautions no t to let the center te r­
minal come in contact with the
water. Wai t a mi nute for the se n d­
ing u nit to stab ilize an d adjust
the "low adjus t" p otentiometer
(R3) for a reading of"032" on the
di splay. Repeat the hi gh- an d low­
adjustment procedures until a
good balance has been reached.

To calib rate the fuel ga uge , you
mus t determine the em pty and
full r esis tance of you r vehicle 's
sen der. For mos t Fords , it 's 73
oh ms empty to 10 oh ms full. GM
veh icles run from 0 oh ms empty
to 90 ohms full, and AMC, ma­
rine, an d most afte rmarket sen d­
ers u s e the scale of 244 oh ms fu ll
to 33 ohms empty. The ca lib ra­
tion range of our fuel gauge will
easily accept the input from vir­
tually any b rand of sen d ing unit.

Ob tain two res istor va lues that
a re very close to the empty an d
full resistances of the sending
uni t that will be u s ed . If you r sys­
tem requires you to u se the "A"
circuit , you will begin calib rating
the fuel gauge by firs t turning R9
full y cou n terclockwise . Be s ure
the jumper is in the ''A'' posi tion .
With the "empty" resis tance con­
n ected to the lead wire, adjust R7
for a readi ng between "0 0" and
"05 ." Becaus e the gauge h as a
la rge RC circuit for averaging, al­
low plenty of time for the reading
to settle . Next, connect the "fu ll"
resis tance a n d a djust R9 for a
reading between "95" an d "99." It
is u sually b etter to h ave some
h eadroom to avo id ove r-range
and u n der-range con d it ions due
to sending-un it tolerance. Afte r
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vacu u m pump that has an accu ­
ra te dial gauge, or you can con ­
n ect th e vacuu m gauge a nd an
a u tomotive tune-u p vacuu m
gauge to a running engine and
use its reading as you r stan dard .
Once a known a m ou n t of vac­
uum is con nected to the vacuum
gauge, adjus t RlO for a full-scale
reading.

Installation
A good en closu re will protect

the units from s h ock, dirt. an d
s h ort ing . T he e n closu re must
also have a fron t panel that will
enhance the viewing of the di s­
plays . That is especially impor­
tant for bright days, where bare
LED displays can be very difficult
to read.

The digital g a u g es can be
mounted by the same bolts that
hold the two boards together.
That allows the point of mount­
ing to b e from the front or back of
the unit. For rear mounting, the
screws that h old the main board
to the spacers a re removed. From
h ere, additional spacers are used
to mount the unit to a panel lo­
cated behind the digital gauge.
The length of the spacers will de ­
pend on how far the mounting
panel is from the front panel. The
unit can also be mounted directly
to the fron t panel by removing
the screws holding the di splay
board to the spacers . Here again,
additional space rs will be used to
keep the unit away from the front
panel and provide a s ecure
mounting. If mounted from the
front panel, u s e an att r a ctive
screw that will en h ance the look
of the fr ont p anel. Hex-head
s crews, Allen screws, or Torx
screws can be used. As with any
type of en clos u re, you will also
n eed to drill or cut vent holes to
allow heat to es cape.

For the fron t panel, bronze or
smoked plextglaas is r ecom­
mended. That material is not
only durable , but it will also keep
outside light from shining into
the d isplay a re a and a llow the
LED's to s h ine through, th u s
creating a more vis ib le an d reada­
ble di splay. Red filter plex tglass
will also work well as long as on ly
re d LED's a re u s ed. The front
panel should be masked to allow
only the LED 's an d an n u ncia tor
to show, thus hiding the rest of
the display b oard. Masking can
be done by taping over the a rea
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out of any su n light. Outside , un­
der the fron t gr ill area of the car
will provid e the most accurate
poin t as it is out of the su n and
n ot affecte d too m u ch by engine
h eat.

If the goal is to measure the
temperature of the transmi ss ion
fluid , engine oil, di fferen tial , or
coolant, mount the sensor in a
m an n er that m ain ta ins good
thermal con tact to the outer plate
of t he item b eing m oni tored .
Heat sink compo u n d sh ou ld also
be used to ensure goo d thermal
co n tac t. Fo r exam p le , w he n
m on itori n g oil te m pe ratu re,
mount the sensor to the bottom,
back s ide of the oil pan , where
there will be very little a ir move­
ment to cool the sensor.

Remove one of the oil pan bolts
and manufacture a bracket that
will h old the probe to the oil pan.
This can be a si mple pi ece of alu ­
minum or thin steel cut in such a
way so when the oil pan bolt is
inserted th rough the bracket an d
into the blo ck, the sensor will be
lightly compressed between the
bracket and the oil pan. Do n ot
ma ke it to o t ight, as excessive
pressure on the IN4148 d iode will
break its glass housing. You may
want to h old the sensor by the
cable n ear the di ode to be safe.
Apply h eat s in k com pound to the
sensor and the oil pan where con­
tact is to be made. Be su re the oil
pan is free of dirt. Then route the
coax cable up th rough the fire­
wall to the location of the gauge.

The vacu um gauge is co n ­
n ected to the intake manifold via
7/ 64-in ch vac u u m h ose. Ru n the
hose through a location in the
firewall an d to the in take man­
ifold, or vac u u m "T" usually lo­
cated near the rear of the engine
compar tme n t. Con nect the vac­
uum h ose to P2 (port 2) on the
sen ding unit .

Once a su itab le panel or en ­
closure h as been constructed ,
and the gauges mounted to it , in­
s tall the assembly into the veh icle
a n d con nect th e p ower to a
s ou rce that is on on ly when the
ign it ion key is in the "on " posi­
tion . Be sure to secure any h ook­
up wires so they will not present a
h azard to you or you r veh icle .
Your new digi tal gauge system is
now ready to display important
veh icle in formation and keep you
up to date on its con dition. R-E .

where the displays will be located
and pai n ting the uncovered area
black on the back side .

Both the o il-p ressu re gauge
an d the water-tem pe ratu re gauge
requ ire sen d ing un it s to b e
mounted to the engine. The oil­
pressure sen di ng uni t mounts
directly to the block of the en ­
gine. Its Ys-in ch pipe thread fits
GM motors directly while Ford
motors, along wit h s ome other
m anufa c turers u sing Y4-in ch
thread , will require a Y4- to Y8­
inch adapter. The wate r-te mpera­
ture sen d in g unit is m ade to
mount directly to the bl ock or
wa ter pump o f a Ford motor,
u sing stan dar d 3/s-in ch pipe
thread . GM motors will require a

- Y2- to %-in cn adapter. S hou ld '
your application be somewhat
different, adapters an d fittings
can be obtained from your local
hardware or au tomot ive s tore.

You may also wish to keep you r
original gauge or idiot light that
came factory with you r car. That
can be done in one of two ways . A
"T" fitting can be u sed to mount
both the original s ender and the
new sende r. Otherwi s e you have
to find another location that is
occu p ied by a p lug tha t can be
replaced with the sending unit.
That lets you keep the fa ctory
dashboard functions intact.

Wh en co n nec ti ng the fu e l
gauge to the fuel s ender, the easi­
est method is to find the factory
wiring harness connection that
runs back to the fuel tank. A sec­
ond option is to run a n ew wire.
The or iginal fuel gauge can n ot be
con nected to the same sen de r
that the n ew digi tal fu el gauge is
using . The two will interfere with
each others readings .

Wh en con necting any of the
gauges to the m otor or fuel tank,
be s u re tha t the sen der h as a
goo d co n n ec ti o n t o c h a ss is
gr o u n d. Failure to properly
ground the gauge or the sender
will resu lt in er ratic or incorrect
readings.

The tempe ratu re prob e for the
mi s c ell an eou s te m pera t ure
gauge can be m ounted in on e of
seve ral ways . When monitoring
air temperature , insid e or out ,
the probe s hou ld be plac ed in an
area where a good average tem­
perature exists. Inside, that m ay
be under the dash , away from
any h ea ting or cooling vents an d
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Besides the fact t hat RF was
easier to ge ne rate in this region,
t he d ete ctors of that p eriod
("Branly cohere rs," after Prof.
Edouard Branly) were far more
sensit ive in the MF range. In ad­
dition , ex pe r ime nters of the
period also ran into some real­
ities of elec tromagnetic propaga­
tion . On Dec ember 12, 19 01
Marconi a n d hi s cowo rkers
ac h ie ve d the first confirmed
trans a tlantic transmiss ion , of
3 13 kHz from Poldhu, Great Brit­
ain, to Marconi's receiver at St.
Johns, Newfoundland, Canada.
A trans m it ter power of 10 kW was
used to achieve that fea t .

Vacuum tubes m ade possible
operation on yet higher frequen ­
ci es . Commercial, military and

"amateur -radio moved to-the HF
s h o r t w a ve re gion in th e
mid-1920's. Difficulties with de­
vices ab ove 25 MHz caused the
region above modern CB t o be
called "u ltra-h igh frequencies"
(UHF ). Today, "UHF" d esignates
300-900 MHz. Advances in vac­
uum tubes during World War II
allowed practical use of up to 450
MHz, s o the UHF d efinition was
changed.

The three traditional methods
for gen era t ing RF energy were
spark gaps, Alexanderson al ter­
nators, and vacu u m tu bes .

Spark gap generators
An ele ctrtc a rc produces tre­

mendous en e rgy a t both h ar­
monic and non-harmonic s pu ­
rious frequencies. For example,
any AM receiver will pick up noise
from lightning. Similarly, arcs
from motors or ignition systems
also produce larg e amounts of
wide-bandwidth RFnoise. Figure
1 shows a s imple spark-gap RF
power generat o r. Until 19 3 8,
when they were d eclared illegal,
circu its like th ese were u s ed to
make cru de radio transm itters.
Some ea r ly experimenters s tole

C
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FIG. 1-A SIMPLE SPARK-GAP RF
POWER GENERATOR used as a crude
transm itter; they were declared illegal in
1938.

Ford Model-A ignition coils fro m
their family car to make spark­
gap transm itters. Today, spark­
gap RF generators are used for
medical electrocautery.
. The power for a s park-gap gen­
erato r comes from a h igh -voltage
AC power transformer, T l. The
secon dary voltage is high enough
t o ionize the a ir b etw een t he
s park gap electro des. A series­
resonant LC tank (Ll -a -Cll pi cks
off the RF energy. Un for tunately,
a spark gap is very wideb and; an
800-kHz spark-gap generato r ac­
tually produces s ign ificant power
levels from 10-3000 kH z , and
weak h armonics up to the micro­
wave r ang e. A seco n d a ry is
wound onto Ll-a for RF ou tput.

Figure 2 sh ows a method u sed
in 193 0 to ge n erate micro wave
RF up to 75 GHz. A spark gap
goes inside a cavity ac ting as a
resonan t tan k . A cou pling loop
pi cks off the RF ou tpu t , an d de­
li vers it t o t he load . Unfor­
tunately, spark gaps a re very inef­
ficient. S ince their RF power h as
wide b andwidth, only a s mall
amount is available over any nar­
row band app roximating a si ngle

0>-----:1:---'.1. COUPLI NG
HVAC " T SPARK LOOP

o " .. GAP RESONANT
CAVITY

FIG. 2-A SPARK-GAP TRANSMITTER
USED IN THE 1930's. The spark gap and
cavity are a resonant tank, and the coup­
ling loop picks off the RF. However, band­
width is very wide, with only a small
amount of power per frequency; efficien­
cy is under 1% at 75 GHz.

frequen cy. Also, as frequency in­
creases, the power drops dramat­
ically. At 75 GHz, the efficiency is
far be low 1%, s ince the majority
of the RF power is outside the
microwave range.

Alexanderson alternators
The two main problems w ith

spark-gap transmitters are lim­
ited efficiency and spectra l pu­
ri ty. The Alexanderson alte rnator
attem pted to overcome t hose
problems; it was identical, except
for the u se of rectifiers , to the al­
te rnator on modern cars. A mag­
net would rot ate inside a coil. The
frequency of the AC generated by

t he stator is r el a te d t o th e
n u mber of poles on the magnet,
the number of coil pairs in the
s tator, and the speed of rota tion.
If a magnet were spu n at 1 rev/s
inside a two-po le stato r, a I-Hz
signal wou ld be generated . By in­
creas ing the number of magnets ,
the number of s tato r poles , and
the rota ti on speed , fre q uencies
up to 1 MHz cou ld be generated ,
a lt hough mos t alternators pro­
duced 30- 200 kHz .

The alte rnators in com m u n ica­
tions u s e an elec t rom agnet to
generate RF. Telegraphy was pos­
s ib le, by interrupting the coil
cu r rent with a telegraph key. In
1916 , engineers from the Naval
Re s earch Lab (NRL), Wash­
ington, D.C., used the U.S . Navy
radio s tation at Arlington , VA
(call s ign NAA) , to produce the
world's firs t voice transmission
over radio. NAA, also known as
Radio Arlington, had a 100-kW;
113-kHz a lternat or, a n d domi­
n ated voice radio before World
War 1. NAA engineers varied the
elect ro magnet cu rren t using a
voi ce s ignal, to create AM. Be­
cause of it s low op erating fre­
quency, the Alexanderson alter­
nator was of limited mi crowave
value.

Vacuum-tube oscillators
Although this series is about

mi crowave devices , we must take
a brief look at vac u u m tubes , in
orde r to understand theIim ita­
tions and problems of microwave
oscillators . In 1885, Thomas A.
Edison noted the Edison effect ,
that a posi tively charged elec­
trode inside an evacuate d glass

. bulb drew cu rren t. In 1905, Alex­
an de r Fleming of Great Briain
u sed that effect to make the diode
rectifier, using a h eated ca th ode
to em it electrons , an d an anode
to collect them. In 1907, Lee De­
Fores t of the U.S. inserte d a gr id
to modulate the anode current, to
make the triode.

Figure 3 shows the b asic tr i­
ode, w ith cathode , g r id, a n d
anode . In so me models, the cath ­
ode is a direct heater, wh ile here
it's a hollow tube with indirect
filament . In either case, the ob­
ject is to h ea t the cathode until
electrons boil off into the su r­
rounding vo lu me; a p roces s
ca lled thermionic em ission . This
elec tron cloud is calle d s pace
charge. A positive anode or plate

(J)
m
~
m
~
OJ
m
::0

(0
(0
o

69



placed nearby attracts these elec­
trons , creati ng anode current.

The porous grid is b etween
cathode an d anode. If the grid is
negatively b iased, it can control
ano de c urrent. If nega tive
enough, the anode current goes
to zero. When Vi is superposed on
VG' t he total g r id voltage is
VI+VG ' If VI is negative , the total
bias increases, so the anode cur­
rent decreas es. Conversely, when
Vi is positive the total b ias de­
creases, so the anode current in­
creases. Thus , Vi modulates the
anode current.

Ea rly vacu um tu bes were quite
limited in b andwidth; d evices
that operated above 15 MHz were
rare . The prim ary problems were
lead in d u ct an ce, in terelectrode

FIG. 3-THE TRIODE , WITH CATHODE,
GRID, AND ANODE. The cathode ther­
mionically emits space charge electrons,
attracted to the anode as current. Total
grid voltage is Vi+VG , and Vi modulates
anode current. If Vi is negative , bias in­
creases and anode current decreases,
and vice-versa.

capacitance, Gain -Ban dwid t h
Product (GBP), transi t t ime/an ­
gle , and interelectrode spacing.
Making the electrodes s maller de­
creases capacitance, but severely
limits operating power, an d was
deemed u s eless . Moving the ele­
ments further a part a ls o d e­
c reases ca pacitance , bu t in­
creases trans it t ime . Transit
t ime/angle problems occ ur when
the time required for electrons to
pass from cathode to anode ap­
proximates the signal pe riod.

Th e Barkhausen-Kurz
(f) Oscillators
o An early solution to the band­
Zo wi dth problem in vacuum tu bes
g: was to exploit transit time, as in
~ the Barkhausen-Kurz Oscillator
u:J or BKO. The BKO in Fig. 4-a u sed
o a t r iod e w ith reversed anode
~ bias . The BKO had a cylin drical
a: anode , s ince flat or rec tangu lar
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a nodes wouldn 't wo rk in BKO
mode. Both anode an d cathode
were negat ive, while the grid was
positive.

Figu re 4 -b sh ows BKO opera­
tio n. Cathode electrons were at­
t racted b y t he p os i ti ve gr id
toward the anode , but its nega­
tive bias repelled them . Since the
cathode was negative, a similar
effect occurred there. Electrons
traveled circu larly about the gr id,
wi th the -operating frequen cy set
b y the ro tation r a te. Output
power was taken from the grid, a
principal limitation of the BKO.
The s mall gr id s ize limi ted RF
power, so it n ormally ran white
hot.

Other approaches
Later devices u s ed magnetic

fields to control cu r ren t , instead
of the electr ic field of the BKO.
Thes e in clu de d the magnetron,
an "M-type" cros sed-field device
invented by Hull in 1921, the par-

a

I - ANODE
ELECTRON .......

G~;+ ~6)~~7EN
CATHODE-------r

b

FIG. 4-THE BARKHAUSEN-KURZ 0
SCILLATOR (BKO) used transit time to in­
crease bandwidth. In (a), both cathode
and anode are negative; the grid is
positive. In (b) , cathode electrons are al­
ternately attracted toward and repelled
from the anode, traveling circularly about
the grid with rotation rate setting operat­
ing frequency. The small grid porduced
only limited RF output power, so it ran
white hot.

allel-field "O-type" device inven ­
ted by both the Heil 's in 1935, an d
the Var ian b rothers in 1939 . Next
m onth, we'll exam ine the magne­
tron in dep th. R-E

LAWN RANGER

continuedjrom page 58

cu tting di sks take too long to
come up to speed, adjust R38 on
the power board. If they take too
long to stop, ch eck relay RY2 an d
resistor R4 3 . Disconnect Jl1-2.

Automatic guidance test
By blocking grass sensors wi th

you r fingers or electrical ta pe ,
you can simulate a grass border
that the Lawn Ranger can follow:
As you block different grass sen­
sors, you can verify that the
motor controller is working prop­
erly by observing the drive wheels
as they change in both speed and
direction.

B efore turnin g the Lawn
Ranger on, ensure that the cu t­
t ing blades an d disks are dis con­
nected. Place the rear end of the
unit up on blocks so the wheels
do not touch the ground. Ensure
that the gra ss sensors are not
blo cked by grass or other objects
and that the manual controller is
di sconnected . Turn th e ignition
key clockwise and push the START

button. The right wheel should
sp in clockwise and the left wheel
should spin counter clockwise.
The Lawn Ranger will initiate a
left turn because it cannot detect
tall g rass. If it we re allowed to
move on the grou n d, you would
see it steer to the left in a counter­
clockwise circle. It would con ­
tinue to move in a circle search­
ing for tall grass for approximate­
ly 6 seconds and then turn itself
off.

Now it is time to test the full
range of the s teer ing. Block sen ­
sors 1-8 wi th electrical tape. Ad­
just potentiom eter R20 3 a s
described in the July issue. Now,
Adjust R20l and R202 until both
wheels spin at the same rate. You
can calcu la te wheel speed by
cou n t ing the number of revolu­
tions that each wheel performs
within one minute (rpm's). This
tes t validates tha t the Lawn
Ranger steers straight ahead
when the grass border is in the
center of the grass-sensor assem­
bly (between sensors 8 and 9).

Clear all the grass sensors so
they are free of obstructions ; th e
Lawn Ranger should return to it s
left tu rn mode. Now, block se nsor
I, th en 2, then 3, and so on, until

con t i n ue d on page 79



GERRY L. DEXTER

AM radio is seeing hard times.
MOLLY WOULD CRY OUT. " N O. NO .

McGee-n ot the front c loset!"
But Fi bber McGee would open
the door anyway, and there'd fol­
low several seconds of crashes,
bangs , thumps, and thuds as
Fibber 's famous overstuffed clos­
et emptied out. The radio au­
dience loved that, as well as the
show and its characters.

Fibber McGee and Molly were
part of the "Golden Age" of radio
in the 1930's, 1940 's , and early
195 0 's , when amplitude modula­
tion (AM) was king, and Jack
Ar mst rong, Gangbusters,
Gabreal Heater, the Lux Radio
Theater, Edward R. Murrow, and
h undreds of other shows and per­
sonalities ruled the airways. It
was even bigger then than TV is
now, because there was really no
competition except movies and
newspapers. Now, those days are
gone and AM is seeing hard
times. The present AM is a far cry
from a decade ago.

The trouble with AM
Surprisingly, AM's problems

are only partially due to TV When

TV skyrocketed in the 1950's, AM
radio actually prospered, despite
a period when it took some
blows . Once the Top 40 arose,
with repetitive song cycles, ener­
getic disc jockeys, time, tempera­
ture, and contests, AM found its
fortunes again. Actually, most of
AM's troubles come from fre ­
quency modulation (FM) compe­
tition. AM and FM may both be
radio, but there are some impor­
tant differences in the way infor­
mation is transmitted.

Both AM and FM transmitters
radiate "car r ier" wave RF, modu­
lated to contain transmitted in­
formation . In AM, the carrier
wave amplitude is proportional
to the audio amplitude, but the
carrier frequency is constant.
Figure 1 shows the components
of an amplitude modulated wave­
form; (a) is the carrier RF signal,
(b) is the audio-modulation sig­
nal and (c) shows the amplitude­
modulated carrier signal. In FM,
the carrier amplitude is con­
stant, while the carrier frequency
varies in proportion to the audio
signal rate. Figure 2-a shows an

FM audio signal, and Fig. 2-b is
the frequency-modulated carrier.

The AM band is much lower in
the RF spectrum than FM; AM
spans 535-1605 kHz, while FM
spans 88-108 MHz. AM channels
are 10 kl-Iz wide and FM channels
are 200 kHz wide, so you would
be able to squeeze only about 5 .5
FM channels onto the entire AM
band. There are 107 AMchannels
presently available, and 100 on
FM.

FM signals normally don 't
propagate beyond 75 miles,
which is considered the line-of­
sight limit and is within the Very­
High Frequency (VHF) range.
The VHF range used by broad­
casters is subject to signal scat­
tering from obstructions such as
building edges or hills and is
prone to fading in and out under
certain conditions. In contrast,
AM signals often travel very great
dis tances . The difference be­
tween AM and FM signal propa­
gation is due to the great
difference in their carrier fre­
quencies, not their modulation
differences.
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FIG. 1-AM SIGNAL COMPONENTS; (a) is
the carrier signal, (b) is the modulating
signal, and (c) is the amplitude modulated
signal at a constant frequency.

\

Th e FCC h elped by giving mos t
d a yt ime s tations p ost-sun s e t
broadcast a u thor izations, but
the rules often di cta te transmit­
ter powers as low as 1-50 watts !
Even for a s mall-town station,
that 's n ot enough power to pro­
vide the needed coverage, es­
peci ally if there 's co m petition.
AM's crowde d frequencies are an ­
other prob le m, especially fo r
nig h t li s t e n in g whe n s ignals
p ropaga te fa rther. Interference
obv iously turns lis teners away.
Many AM chan nels are a jumble
of noise at ni ght, with half a doz­
en s tations fight in g to be h eard
and none succeed ing.

In the 1960 's and most of the
19 70 's , AM rode h igh, an d many
broadcasters and investors want­
ed par t of the market. Hundreds
of new stations began during
that perio d, crowding the AM
dial. Many towns of 20,000 peo­
ple have two or three AM stations
compet ing fo r la r g e FM a u­
diences . The econom ic d own­
turn of the la te 1970's an d early
80's hurt ma ny AM stations, es ­
pecially those in rust and farm
belts, which suffered most from
the sluggish econ omy.

AM radio generally gets a small
slice oflocal advertising, with the
larger chunk going to FM. TV, ca­
bl e , newspaper, shopping , and
billb oa r d competition is ve ry
h eavy. Falling reven u es mean less
m on ey for promotion al or in n o-

..~

FIG. 3-AM RADIO TRANSM ITTING TOW­
ERS aren't the beacons of comedy and
drama they were in the good old days.

FM popularity
Afte r World War II, AM stations

began addi ng FM. There weren't
many FM stations back then, so
FM p rogram m ing consisted pri­
marily of classical music to take
a dvantage of the high fidelity;
otherwise they jus t duplica ted
AM program m ing. FM grew slow­
ly, because consu mer-electronics
manufacturers and the public
we re m esmeri zed by TV Some
AM stations gave u p on FM, relin­
qu is h ing their FCC FM station
licens es . They regretted it la ter,
when FM became prominent but ,
by then , m os t FM frequency al­
locations were gone.

Several factors con tr ibuted to
the prominence of FM. S tereo ar­
r ived in the early 1960's , becom­
ing the foundatio n of furth er
s uccess . The availab ility of FM
stereo receivers , compo nent sys­
tems, AMlFM portables , an d AMI
FM car stereos followe d . The FCC
eventually ru led that mos t com­
bined AMlFM stations h ad to pro­
gram AM a n d FM broa d ca s t s
separate ly, forc ing broadca s ters
to c reate com petitive FM pro­
gramming. There then arose a
couple of generations of lis ten ers
who u sed radio main ly for m usic,
n ot comedy, d ra m a , or n ews .

The growth of FM over AM in
the las t 16 years h as been dra­
ma t ic. In 1972 , AM h ad 75 % of
the radio au dience ; that was re­
versed by 1988 . FM is conside red
the s te re o musi c m edium, which
is what mos t lis ten ers wan t.
However, not all AM is in trouble ;
large markets capab le of develop­
ing major au dience shares com­
m and sale prices o f tens of
millions of dolla rs. However, the
average AM station is far les s
glamorous.

AM's battle against FM
Mos t mid-s ize m arkets h ave a

couple of AM stations at the bot­
iorn of the ra t in gs . The top two or
three in a market get by on com­
m un ity service, c reat ive pro­
gramming, good management ,
and poor competition . Most AM
stations that a re considered to be
on shaky-grounds are those that
b roadcas t dayt im e-only stations,
especially those that h ave n o FM
compan ion station , and aren't
par t of a broadcas tin g group un­
der one owner. They s ink or swim
on their own and mo st drown ;
about 65% los e money.
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1\\'0 characteristics of FM op er­
a t ion are responsible for its high
fideli ty respons e: w ide b and­
w id th t rans m ission a nd co n ­
s tan t ca r r ie r a m p litu de . T he
wide bandwidth allows a wide r
range of au d io fre quencies to be
proces sed, up to 15 kH z for FM,
compare d to only 5 kHz for AM.
The sou rce of mos t nois e in AM
transm ission a n d rec eption is
from atm os pher ic or s tat ic nois e
resulting from lightning, fluores ­
ce n t device radiation, an d elec­
t ron ic m achinery, especia lly dur­
ing hot weather. AM transmis­
s io n is , t he refore , a m p litu de­
sensitive. By maintaining a con ­
stant car r ie r a m plitu de in FM,
static n ois e can Virtually be elimi­
nated . FM was or iginally used for
stereo becaus e of it s high fide lity.
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uio FIG. 2-HERE IS AN FM SIGNAL; (a) is the
o aud io modulating signal and (b) is the fre­
« quency modulated carrier signal at a con­
a: stant amplitude.
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BETTER RECEIVERS FOR BETIER SOUND
vative program changes, or high­
quality air personalities that
might hold an audience. In 1988,
AM and FM each had about 5,000
commercial stations ; AM sta­
tions did $1.7-$1.9 billion of
business, while FM stations did
$4.8-$5 billion. FM's early lack of
commercial success helped draw
listeners because of fewer com­
mercials. And, while FM stations
do air more commercials today,
they still air about half as many
as AM stations-they just charge
more.

AM solutions
AMstation managers know the

problems, and try to find solu­
tions. They know audiences
don't see AMas a music medium.
A National Association of Broad­
casters survey on public at­
titudes toward AM found that
75% of respondents want good
programming with good tech­
nical sound. The survey showed
both a strong preference for
news-talk-information on AM,
and an older audience. Some sta­
tions try drastic cures. " Na r­
rowcasting" or "niche program­
ming" describes programming
aimed at very specific audiences:
• In New York, WFAN (once
WNBC, flagship station of the
NBC network) runs an all-sports
format; play-by-play, sports talk,
and news.
• In Los Angeles, with 100 com­
peting stations, KMNY devotes it­
self to money, and how to have
more of it, syndicating some pro­
grams to other stations.
• All-kiddie radio by KPAL, Little
Rock, Arkansas, includes chil­
dren's music, stories, and school
news reported by children.
• In Florida, WWNN broadcasts
self-help and positive-thinking
radio programs.
• Several stations now use sin­
gle-theme approaches to music.
There are all-Elvis stations, and
at least one playing only Beatles
music.

Whether these formats will last
is yet to be seen. For example, all­
weather and traffic formats have
been tried and abandoned in Los
Angeles and Minneapolis. AM
stations can also inexpensively
subscribe to satellite program
services. Services with a "big
ci ty'' feel have proven successful
for smaller stations, especially
when such services can mean

One of the main reasons why AM has
taken a back seat to FM is because of
AM's inherently poor fidelity. The National
Association of Broadcasters (NAB) is try­
ing to do something about that. Specifical ­
ly, the NAB is trying to convince electron ic
manufacturers to incorporate three design
improvements into their AM receivers.
Those improvements , which are in accor­
dance with the National Radio Systems
Committee (NRSC) suggested guidelines
are: the ability to receive frequencies with­
in the expanded band, AM stereo com­
patibility and, de-emphasis circuitry.

Manufacturers will be able to make
units that receive transmitted signals in
the expanded bandwidth fairly easily and
inexpensively. However, they are much
more reluctant to jump into mass produc­
tion of AM stereo receivers-adapting cur­
rent product designs to incorporate stereo
reception can be an-expensive propos i- ­
tion.

Another stumbling block that manufac­
turers face is that there are two mutually
incompatible systems on the market.
Motorola 's C-Quam and Kahn Communi­
cations are two AM stereo systems that
are currently in use by broadcasters today.
C-Quam is used by approximately 500
broadcasters, while only about 100 broad­
casters use the Kahn System . The only
commercially available AM stereo re­
ceivers on the market are compatible with
Motorola's C-Quam transmitter design.
Sony, Sanyo and Sansui previously made
IC stereo detectors that were compatible
with both the C-Quam and Kahn transmis ­
sion systems, and about 20 such receiver
models were once produced by those
companies. However, those chips and re­
ceivers are no longer in production be­
cause of various legal battles between
Kahn and Motorola . We may again see
some Kahn-compatible receivers after the
legal dispute is over.

There are still many varied opinions in
the broadcasting field about which system
is better. Broadcast engineers profess the
advantages of each system, and may
choose one system over another because
of their specific transmission needs, or
personal preferences. When AM stereo
was first introduced years ago, FCC's "let
the marketplace decide" attitude sealed
the fate of AM stereo by causing a re­
lentless battle between various competing
systems. Now, more than eight years after
the introduction of AM stereo, the two sur­
vivors , Kahn and Motorola , are still bat­
tling it out. The FCC's lack of direction
during the early stages has hindered the
acceptance of AM stereo, and has hurt not
only electronic manufacturers, but con­
sumers, too.

savings through staff cutbacks,
or when staff can be freed to de­
velop more local and major news
programming. It's easy to insert
local news, sports, weather, and
other features .

Frequency boosting, or pre-emphasis
is a design modification that the NRSC is
recommending to reduce noise transmis­
sion for higher fidelity. Within the time in­
te rval that an AM signal carrier is
transmitted and received, the carrier sig­
nal may be affected by noise.The greatest
impact that noise has on the carrier is
changing the amplitude. FM is much less
subject to that type of noise distortion be­
cause it is transmitted at a constant ampli­
tude. The sound vo lume of an AM
detector is proportional to deviation of the
carrier amplitude. If the audio signals
cause a much larger amplitude change
than the unwanted noise amplitude devia­
tions, during transmission and reception,
then the noise will not be very noticeab le.
That relationship is called the signal-to­
noise ratio-the higher the value, the bet­
ter the sound quality.
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Not long a go, AM operators ~

thought the answer was AM ster- ~

eo, but it's been a disappointing OJ

panacea. Most broadcast experts gJ
feel that the FCC ruined things ~

by refusing to pick a specific AM 0
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FIG. 4-TALK SHOWS, OFTEN WITH LIVE GUESTS, are a programming staple of stations
of all sizes.

FIG. S-WELL-RUN SMALL-TOWN STATIONSwith a solid history are likely to continue a
successful t radi t ion.

stations per chan nel, a total of
ap p rox imately 200 to 300 n ew
AM stations in the U.S . cou ld
conceivably occu py the expan de d
band.

The primary objective of the
FCC in authorizing transmission
in the upper range is to u nclutter
the exis ting band and reduce the
overall levels of broadcast inter­
ference. Stations who are cons id­
ered as cau s ing the most inter­
ference will be g ive n highest
priority by the FCC for transmis ­
s ion in the upper band. Some
night-time broadcas ters a re con ­
s ide red to be the "wors t offend­
ers," and the FCC is hoping that
most of those stations will volun­
tarily migrate into the upper
band. The advantage of changing
inlo the upper band is that th e
adjacent s tations will expe r ience
less interference, an d the listener
will receive a much clearer broad­
cas t.

After a transition period, the
FCC will make new AM stations
ava ilab le for n ew lic ens ees , s o
that broadcasters can make fu ll
u se of the en ti re expanded band.
S tations who are licens ed to
broadcast with in the new upper
range will be able to transmit full­
time, with power restrictions of
m inimum 1 kilowatts after sun­
s e t a n d 10 kilowatts during
daylight hours .

Many problems, however, still
need to be solved. Existing ser­
vices, such as the Traveler's Infor­
mation Stations (TIS )will n eed to
move or-becaus e the TIS a re
conside red by the FCC to be sec­
ondary broadcasters-may have
to reltnquish their transm itting
rights.

So, can we s ee the future of
AM? Clearly, it'll hardly va n is h
from your dial. Most s tations will
likely solve problems by new pro­
gram ming, promotion, manage­
ment, and tec h n ology. Some may
not have their prior success , hav­
ing to live with les s . But those
with bleak futures may die out
due to survival of the fittest. That
sor t of periodic adjustme n t be­
fall s most industries , wh en
change creates a n ew operating
climate, k illing off and weed ing
out the weak, leaving what's left
leaner an d meaner. Meanwhile,
those who live and work in the
world of AM radio today can on ly
ec h o Molly 's long ago words:
"Thint fu nny McGee!" R-E
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AM's expanded band
An impor tant change affecting

AM broadcas ters as well as radio
receiver manufacturers is that of
AM fre q uency b and ex pansion,
or ''AM improvement." In 1988 ,
the World Administrative Rad io
Conference agreed to expand the
AM radio u ppe r bound from 1600
kHz to 170 0 kHz, effect ive July 1,
1990. Ten add itional chan nel
slots will be available as a result
of the expansion . With 20 to 30

n o real impetus to switch , which
can cost up to $lOO,OOO-half a
year's income or more for some
small statio ns.

stereo approach from the h alf­
d ozen stations competing for
FCC approval. Instead, the FCC
let th e market decide, and so far
it has n 't. In the las t seven years,
AM stereo has barely affected the
m in d s of broadcasters or the
public .

Two AM stereo systems are still
competing : Motorola's C-Quam,
and the system d eveloped by
Kahn Communications. Broad­
casters haven't reached a con­
sensus on which s h ou ld b e
standard. Only 10% of AM sta­
tions now have stereo. The au­
dience percentage that use AM
stereo gear is still low, and there's
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HARDWARE HACKER
Perpetual motion, independent research, the
magnetocaloric effect, and audio voltmeters.

DON LANCASTER

I t's not at all obvious to me w hy we
need all of the foot dragging. in­
fight ing. and squabbling going on

today over HDTV high-quality video­
display standards. It seems that sev­
eral government agencies are now
battling each other to win the coveted
role of chief obstruction ist.

To me, it is entire ly obvious that
HDTV will use square pixels, will not
have interlace, will use fully program­
mable, rather than hard-wi red (single
standard) receivers and displays, will
be totally digital, will use a real-time
JPEG co mpress ion, and will follow
Japanese set standards.

It is also totall y obvi ous to me that
terrestrial broadcasting w ill serve a
negligib le to totally vanishi ng role in
HDTV, while the computing, sate llite,
V C R, and cable uses wi ll over­
whelmingly dominate. And any inter­
mediate or interim "transition" steps
will prove to be a monumental waste
of t ime and mo ney, don e by the
wrong peo ple for the wrong reasons .

So, let's just ban the networks and
the feds from any HDTV input what­
soever, and then get on with it. They
are the enemy. not Japan. Our topics
this mo nth seem to range from the
ridiculous to the sublime...

Perpetual motion
It may be the New Age nineties, or

just a sunspot cycle peak, but a sur­
prisingly large number of all you hard­
ware hacke rs are busy at work
building you r own perpetual mot ion
machines . lsirnply cannot bel ieve the
number of helpline calls and visitor
drop-ins I am getti ng on this .

Since perpetual motion is definitely
real as far as its history and its ongo­
ing activit ies are co ncerned. maybe
we should take a br ief look here .

I guess I was in the seventh grade
when I built my first perpetual mot ion
mach ine. Figure 1 shows the details. I
took a gyroscope and hung several
magnets on it so that like poles faced
each other. The magnets we re at an
angle so that the repuls ion would

have a tangential component. As the
poles repelled each other, the gyro­
scope wou ld acce lerate.

Or so I tho ught at the time . Very
st rangely, the gyroscope locked up
instead of spinning . See ms it latched
itself into a minimum reluctance field
position and just sat there.

These days. I guess I don't really
understand why perpetual motion is
desirable. Since unlimited free ener­
gy wo uld hasten the entropic heat
death of the planet, perpetual motion
is both environmental ly unconsciona­
ble and socia lly reprehensible. The
first thing we should do to a suc­
cess ful perpe tual motion mach ine
designer is to just stake him to an
anth ill. and then leave him out there
until the next meeting of the steering
committee.

Nonetheless , perpetual mot ion is a
fasci nat ing topic . Some very good
books on this subject are available
from Lindsay Publ ications. wh ile a
few of the more opportune ongoing
perpetual-motion scams are available
to you through H&A Industries or the
Tesla Book Company.

A ft er working with a bu nch of
them . the perpetual-motion buildees
these days all appear to share severa l
commo n traits . None of them have
ever attended an introductory co llege
phys ics course, or else they seem to
have slept through it.

Whil e all of them claim they " just
can 't find anyth ing at all" on their
idea , they st udious ly go out of their
way to avoid doing any real or honest
library research . As we've found out

NEED HELP?

Phone or write your Hardware
Hacker quest ions directly to:

Don Lancaster
Synergetics
Box 809
Thatcher, AZ 85552
(602) 428-4073

several times in the past, any hard­
ware hacker anywhere can instantly
get the very latest scoop on anythi ng
by way of the Dialog Information Ser­
vice. More on this shortly.

A disproportionate number of the
perpetual-motion buildees seem to
belong to one particular religion that
happens to be very big on faith and on
self-reliance.

There 's often a very heavy dose of
paranoia. usually aimed at the patent
office , a local university. those o il
companies, Detroit (who could not
poss ib ly suppress anyth ing except
quality or prof its) , an ex-bos s. or else
" them" in general.

A lmost always, the buildees th ink
linearly instead of cyclically. Thus ,
while a power stroke of the repel ling
magnets or their freezing milk bottle
makes a lot of sense to the m, they
usually ignore the inevitab le repetitive
and cyc lic energy supp lying steps as
needed to get to that stage .

There's also the Cosmic cupcake
syndrome, the Few chips shy ofa full
board affl ict ion, and the Boy a whole
flock of them flew over that time con ­
cept. But we need not get into any of
the se here.

Finally. there is the magic bullet.
Their idea almost but not quite works.
So , all we need to fix it is better
gears . stronger magnets . a larger
milk bottle, or a different rear axle
rat io. Or more bucks for research .

Several of us fo lks around here at
Radio-Electronics ed itoria l have
now somehow gotten some si l ly
ideas into our co llective heads . For
some unbeknownst reason, many of
us presently feel that:

(A) Ne ither matter nor energy can
be created or destroyed , except by
an atomic process .

(B) Available energy always seems
to convert itself from higher quality
forms int o lower and less useful
ones . Not once have the dishes ever i

washed themselves. Nor have those
poo l balls ever re-racked themselves .

(c) Nearly all phys ical and elec-



FIG.1-MY VERY FIRST PERPETUAL MO­
TION MACHINE. As the like po les of the
magnets repel each other, they accelerate
the rotor on a gyroscope. Sadly, it latched,
rather than speeding up. But maybe if I
used stronger magnets...

__ tronic processes end up, producing
unrecoverable low-grade heat ener­
gy, usually through friction or elec­
trica l resistance .

(D) Despite a House-Senate com ­
promise committee, Congress is not
expected to repea l the three laws of
thermodynamics this session . Para-

RARE EARTH RESOURCES

Goodfellow
301 Lindenwood Drive Ste 1
Malvern, PA19355
(800) 821-2870
CIRCLE 264 ON FREE INFORMATIONCARD

Fisher Scientific
711 Forbes Avenue
Pittsburgh, PA15219
(412) 562-8300
CIRCLE 263 ON FREE INFORMATION CARD

Cerac
PO Box 1178
Milwaukee, WI 53201
(414) 289-9800
CIRCLE 261 ON FREE INFORMATION CARD

ESPI
5310 Derry
Agoura, CA 91301
(800) 638-2581
CIRCLE 262 ON FREE INFORMATIONCARD

Alfa Products
PO Box 8247
Ward Hill, MA 01835
(800) 343-0660
CIRCLE 260 ON FREE INFORMATION CARD

Aesar
Box 8247 Ward Hill
Haverhill, MA 01835
(800) 343-1990
CIRCLE 259 ON FREE INFORMATION CARD

phrased , these three laws are (1) You least , since chance favors the pre-
can't w in; (2) You can't break even; pared mind. Thus, your own personal
and (3) Yes, the dice are crooked , but resource file is far and away the most
it's the only game in town . important place to look, should any

I guess one of the reasons some of specific need come up.
us around here feel this way is that Set a minimum goal of eight cub ic
not once in the ent ire history of hard- yards for your personal resource
ware hacki ng has even one reproduci- files . At least for a bare bones start-
ble cou nter examp le to these silly up. Then let it grow from there.
ideas of ours ever been successful ly Your foremost outside resource
and unarguably demonstrated. should be all of the trade journals . I

Naturally, you are free to agree or subscribe to over 400 of them. As we
disagree w ith us as you wish . But if have seen in the past, any and all
you disagree, we do make only one fie lds have all their own private tec h-
simple request: Provide us with an nical magazines which are intended
expe riment that can be indepe ndent- for a select group of insiders. Most of
Iy dup licate d by dis interested out- these are free, provided you tell them
siders which causes your effec t to what th ey want to hear on thei r
show up at least reasonably we ll. qualification cards . Many do include
Then we wil l all believe. bingo cards , annual directories, and

. - - ---- - - - - ... --- _.._- --- -- - - ,- tech -info ...-· -- -- .--- - -- -.--- - - .....
Doing serious research Natu rally, you 'll circle everythi ng

So , what is the best way to re- even remotely usab le on the bingo
search any topic? I don't know how cards . If in doubt, circle it. If you do
many calls and letters I have gotten not personal ly rent the largest box in
from people who live in such a "re- your local post office, you've missed
mote" area and wi ll claim that "abso- the point here completely.
lutely nothing " is available local ly, Elect ronic trade journal examples
Beli'eve it or not , one of these letters include EE Times, Electronics , EON ,
was' from Cambridge, MA and yet an- Electronic Products , Electronic oe-
other was from Palo Alto, CA.

Well, I've been sitting right here
watching Gila Monsters on th is sand
dune smack dab in the middle of the
Upper Sonoran desert for nearly two
decades now. Wh ile almost every­
thing I do is loca l (and much of it done
underground or in mountaintop wil­
derness areas), I've had no problems
wh atsoever handling top-q uality re­
search on all kinds of very rewarding
and well-paying topics.

So don 't give me any "remote "
bull. Admittedly, my tiny and isolated
town of 2400 does have its own sym­
phony orchestra, but that's another
story.

Figure 2 lists a few of my key se­
crets to doi ng independent hacker
research . The overwhelming reason
you cannot find so mething is be­
cause you are not looking . You are
instead going through some inept
motions and keepi ng yourself busy,
rattier than by taking obvious steps
and handling all of them in a logical
manner.

Research is not an activity that you
turn on or off . Instead, you put your­
self in a continuous research mode in
which you ga t he r a nd co l lec t
everything , needed or not, or ex­
pected or not. Never mind the topic.
The subject does not matt er in the

HANDS-ON BOOKS
Hardware Hacker Reprints II 24.50
Ask The Guru Reprints I or II 24.50
CMOS Cookbook 18.50
TIL Cookbook 16.50
Active Filter Cookbook 15.50
Micro Cookbook vol I or II 16.50
Enhancing your A.pple l or II 17.50
AppleWrlter Cookbook 19.50
Apple Assembly Cookbook 21.50
Incredib le Secret Money Machine 10.50
LaserWriler Reference'(Apple) 19.50
PostScript Cookbook (Adobe) 16.50
PostScript Ref. Man. (AdQbe) 22.50
PostScript Prog. Design (Adobe) 22.50
Type I Font Format (Adobe) 15.50
Real World Postscr ipt (Roth) 22.50

UNLOCKED SOFnNARE

LaserWriter Secrets '(lie/Mac/PC) 29.50
PostScript Show & Tell 39.50
Intro to PostScript VHS Video 39.50
PostScript Beginner Stuff 39.50
PostScript Perspective Draw 39.50
PostScript Technical Illustrations 39.50
PostScript BBS stuff 19.50
Absolute Reset lie & lie 19.50
AppleWriter/Laserwriter Utilities 49.50
Enhance I or II Companion Disk 19.50
AppleWriter CB or Assy CB Disk 24.50

FREE VOICE HELPLINE VISA/MC
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FIG. 2- SEVERAL OF MY INSIDER secrets on independent research .

(1) - If you can 't find it, you ain't lookin.-------'--------,
(2) - Researc h is a contin uous activity done on a total lifestyle basis.

You cannot turn it on and off at will.-_.-
(3) - Anticipate what you are going to research in the future and get

started on it long ahead of any actual or possible need.

(4) - Your own persona l resource file should be your fi rst and foremost
starti ng place. Your begining file should fill at least eight cubic
yards, and should expand from there.

.---
(5) - The free trade journals are far and away your most important

external resource. A complete listing appears in Uhlricht's
Periodicals Dictionary. Use those bingo cards!

(6) - The Dialog Informatio n Service at your local library can instantly find
anything for you from anywhere at anytime.

(7) - Other important library resources are the Science Citations Index, the
Thomas Registry of Manufacturers, Interlibrary loan, the UMI reprint
service. and the Encyclopedia of Associations.

(8) - Form an extensive network of contacts outside of your circle of family,
friends, or work associates. Clubs, helplines, and 8 8S systems.are
ideal for this sort of thing.----(9 ) - Let your subconscious be your guide, starting from fundamental
principles and guidelines. Go with the vibes.

(10) - Quest tinajas.

sign, and dozens more. We'll look at
these names and numbers in some
future sidebar.

For now, you go to the library and
view the Hacker's Ho ly Grail, that is
otherwise known as the Uhlricht 's
Periodicals Dict ionary . This one hard­
ware hacking resource is far and away
more important than all of the rest put
together. Use and enjoy.

The second most important out­
side Hardware Hacking research re­
sourc e is the Dial og Information
Service. It's also at your local library.
For a small fee, Dialog wi ll instantly
research anything, anywhere , any­
time . A s an example , we' ll sho rt ly be
looking at magnet ic refrigeratio n. To
get from knowing virtually nothing on
the topic to having eighteen of the
most recent wo rldwide key abstracts
in hand took me a total of seven min­
utes and cost me a tota l of $27.57.

There 's lots of other goodies in the
library, shou ld you snoop around in
enough nooks and cran nies . In gener­
al, the least valuable things in any
library are its takeout books . There's
that f ree Interlibrary Loan Service
which lets you get anything from any­
where , and the faster UMI service
which can get you any reprint of any­
thing provided you know the exact
tit le, journal, and pages . For much
less than Dialog, as long as you don 't
mind waiting a few days.

There 's also a Thomas Regist ry of
Manufacturers that lists who makes
everything, but I've found this to be of
limited utility. A lso, chec k into th e
Encyclopedia ofAssociations, and , if
you can 't locate Uhlricht 's, then the
Int ernation al Standard Peri odicals
Dictionary is almost as good.

Another library favor ite of mine is
the virtually unknown Science Cita­
tions Index. Unlike all the others, th is
one lets you move forward through
time, rather than back into older and
older material. It works by listing who
put whom into their bibliographies .

For instance, any competent new
tech nical paper on active filters must
reference Sal/en and Key. Anyth ing
new on cold fusion absolutely must
list Pons and Fleischman. Any thing
new on unfocused solar co llecto rs
simp ly must cite Winston , and so on .
If they don't, then they aren't worth
reading anyhow.

Simply shove any of these names
through the index,and you' ll generate
all of the newer papers in the field .
After a while, new author names will
start cropp ing up and repeating . You
then use the avalanche effect to find
the latest and the best, just by start­
ing with one or two ancient authors .

And do not ignore the library's kid­
die , yo ung adult, or pop ular press
books . Excel lent , underst andable ,
and readable backgrounds are easily

picked up in the Doubleday Sc ience
Series, or the Life Science Library.

Beyond the library, you'll want to
co llect the specia lty direct-ma i l
books catalogs . We 've covered this
resource in depth in a previous col ­
umn and contest. More deta ils ap­
pear in my Hardware Hacker /I
reprints .

Le t's see . W hat else is there?
You'll defi nitely want to set up some
sort of exte nsive personal network
that involves peop le strictly outside
of any friends , family, or work associ­
ates. Obviously, my help line wo rks
like a champ here. Electronic bullet in
board systems are another great
route to networking. So are clubs .

Your own personal experime nts
can very much clarify any topic, as
can teaching a class on it. The pur­
pose of researc h is to get the effect
you are after to show up reasonably
we ll in as simple and as cheap a way
as possible.

But stay in schoo l forever. Wh ile
there's lots of poss ibilit ies here , the
best I've found are local community
college courses , and that self-study
material from Heath.

Finally, simply let things gel. Take
Bowseretta up the mountain. Quest a
tinaja . M ap that terminal crawlway.
Any field has an order and a flow to it.
Often in directions that " they " don't
care to admit. Start with a few funda­
mentals, think about it for a wh ile, and
a pretty fair picture of the rest may fall
in place without much in the way of
conscious interve ntion.

Remember that sinceri ty is every­
thing. Once you 've got that faked , all
else follows.

This month's con te st
Tellyawh at . I am about to revea l

here for the firs t time a stunni ng new
tech nological breakt hrough, one that
is eminently hackable, besides being
a sure fire winner for a research topic ,
schoo l paper, or science-fair entry.

Only instea d of me doing all the
work, let's try doing it together. See
how much you can improve your re­
search ski lls along the way.

Just show me an easily done and
Radio-Electronics-compatib le
method to demo the magnetocalor ic
effect described below, at room or
lower temperatures. Or else add in
any way (patents , papers , articles,
data sheets, etcJ to our ongo ing
magnet ic refrigeration dialog below.

There' ll be all the usual Incredible
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FIG . 4-A FEW OF THE RECENT PAPERS o n ma gnet ic refrigeration and t he new magne­
tocaloric effect.

+6 VDC

FIG . 5-AN AUDIO VOLTMETER having a range of 0 to - 80 dBm. Us e th is one to cali brate
microphones and speakers, or as a receiver "S" meter. Output is 0.5 volts at - 80 dBm and
5 volts at 0 dBm. Sensitivity is 10 microvolts.

DC OUT

4.7K

l l-1
F
1_1/2 NE532 with

+6 vdc supply

liquid gases (especially hydrogen as a
fuel) . and as Freon replacements for
traditional room air conditioners . A
few sources of gadolinium and its re­
lated rare earths are shown in our

continued on page gO
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chan ica l refrigeration have bee n
bandied about. Yes. the effect can be
done using no moving parts .

Obvious applications for magnetic
refrigeration include cryogen ics and
supe rconductivity. the production of

GADOLINIUM ROD

Secret Money Machine book prizes . :
along with an all-expense-paid (FOB
Thatcher, AD tinaja quest going to
the very best of all. As usual. send
your w ritten entries directly to me
here at Synerqetics. rather than di­
rect ly over to Radio-Electronics
editorial.

Magnetic refrigeration
There 's apparent ly a brand new

way to cool things that is just turn ing
the corner from laboratory to pre­
liminary product development. If what
has happened so far is to be believed.
it should comp lete ly blow away many
trad it iona l coo ling sc hemes . par­
ticu larly at very low temperatures.

Th is genuine breakthrough is
called the magnetocaloric effect. and
I have grossly oversimpl ified it in Fig.
3. The latest key papers appear in the
list ings of Fig. 4.

Basically. if you take critical rare
earth elemen ts or their alloys , they
will absorb heat when magnetized
and release heat otherwise. act ing as
a heat pump. At least over certai n
temperature ranges and over spec­
ified mag net ic fie ld s trengths .
Gadolinium is one popular mate rial.

Heat transfer operations ta ke
~ place in and around the Curie Point.
z Most magnetic materials lose many
~ of the ir properties when they exceed
t their Curie Point temperature.
~ The magnetocaloric effect can btl
UJ
6 tuned over a range of abso lute zero to
Ci above room temperature. Efficien­
~ cies as much as 40:1 better than me-

FIG. 3-THE M AGN ETO CALOR IC
EFFE CT, very greatly oversimp lified .
Gadolinium and other rare ea rth alloys
can absorb heat energy in the presence of
a magnetic f ield and release it otherwise.
The efficiency can be as m uch as 40:1
better than mechanical cooling. Magnetic
refrigeration is usable over an absolute
zero to above room temperature range.
Important f irst uses will be in cryogenics,
superconductivity, liquefied gases, and
hydrogen fuels.
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Outdoor guidance testing
Now it is time to have some real

fu n! Make sure your neighbors or
friends are out because they will
love to see the capabilities of your (IJ

n ew creation. Cut a six-foot thick qj
-I

s quare border around a small m
grassy test area with a conven- 1\5
t ional lawn mower (don't use the ~
Lawn Ranger yet) . Connect the <0

m an u al controller, squeeze the ~
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Lawn Ranger h as passed all tests
so far, it is ready for outdoor test­
in g.

If it did not pass one or more of
the tes ts , double check the ope ra­
tion of the CP U board as d e­
scribed in the J une issue.

J

LAWN RANGER

continuedJrom page 70

all the sensors are blocked. You
should notice that the left wheel
will slowly change from a coun­
ter-clockwise to a clockwise direc­
tion and the right wheel will
change from a clockwise to a
counter-clockwise rotation. If the

.
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Put Professional Knowledge and a

connected b efor e at ta ching
blades). Double check the shields
th a t s u r r o u n d th e c u tti ng
blades ; they s hou ld be able to
withstand a force as high as 60
pounds upon im pact to allow for
safe ope ra tion.

After the blades a re attached .
grab you rself a col d drink an d
"walk" the Lawn Ranger with the
manual controlle r to the test
area. Set up the mower as de­
scribed above an d con n ec t the
cu tting-motor wire to Jll-2 . Re­
move the manu al con troller and
turn the Lawn Ranger on.

Push the CUT and RUN butt on.
Now, watch in amazeme nt as the
m ower au tomat ically cuts the
grass contained with in the test
area . You will love the way it
" t u r ns on a dim e" wh en it
reaches the end of a row When it
is finished with the job. it will
s tee r in a tight circle search ing
for tall grass and then turn off.R-E

•••••
•

POWER BOARD SOLDER SIDE AT HALF SIZE.

I- 713/16 INCHES -I
POWER BOARD COMPONENT SIDE AT HALF SIZE.

Final test
Now you are ready to connect

the b lades a s shown in Fi g . 3
(make sure the batteries a re di s-

hand switch and turn the Lawn
Ranger on. "Walk " the unit to the
cu tting area and place it on the
edge of the grass border with the
tall grass positioned to the left­
s ee Fig. 1 of the June issue.

Adjust the height of the grass
sensors so their tips lie approxi­
mately one inch ab ove the cu t
grass. The uncut grass s hou ld be
around two in ches higher than
the cut grass for your first test.
Remove the m anual controller
and push the RUN button. The
mower will begin to track along
the border you previously cu t. It
should continue tracking th is
border until you s top it. If it pass­
es this test, you are ready to con­
n ect the cu tting blades an d really
s how off.

Accredited by
the Accrediting Co mmission of the

National Home Study Council

Write for our free catalog (see address
below) , or phone us at toll -free
1-800-955 -2527 (for catalo g requests
only) and ask for our "degree catalog."

An important part of being pre­
pared to move up is holding the
rig ht co llege degree, and the abso­
lutely necessary part is knowing
your field . Grantham can help yo u
both ways-to lea rn more and to
earn your degree in the process.

Grantham offe rs two degree pro­
grams-one with major emphasis
in electronics, the other with major
emphasis in computers. Associate
and bachelor degrees are awarded
in each program, and both pro­
grams are avai lable complete ly
by correspondence.

No commuting to class. Study at
your own pace, while continuing
on your present job. Learn from
easy-to-understand lessons, wit h
help from your Grantham instruc­
tors when you need it.

COLLEGE DEGREE
in your Technical Career through

HOME ~ ~l
STUDY ~jr: ~
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o

~ GRANTHAM
~ College of Engineering
~ 250 Frontage Road
a: Slidell , LA 70460
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AUDIO UPDATE

The Sound of Audio: An AES conference report

LARRY KLEIN

Last month I wrote about an au­
diophile High End Hi-Fi Show.
This column is about an al­

together different kind of "show"
sponsored by the Audio Engineering
Society CAES). Properly billed as a
conference, rather than a show, "The
Sound of Audio" was a wide-ranging
exploration of the latest findings on
the perception , measurement , re­
cording, and reproduction of sound .
A variety of papers were presented
along with a special session on the
reviewing of audio products featuring
reviewers from both " s lick" and "un­
derground" publications . Given my
20 years in charge of product review­
ing for Stereo Review, I heard nothing
new-although the session gave me
a chance to say hello to a lot of old
friends . However, the pertinent and
intelligent questions from the au­
dience led me to make a mental note
to discuss the somewhat controver­
sial topic of equipment reviews in a
future Audio Update column. Now, on
with the conference.

Pyschoacoustics
Because of my ongoing interest in

psychoacoustics, I found the several
sessions devoted to audio percep­
tion both interesting and enlighten­
ing. As you may know, psycho­
acoustics deals with subjective sonic
perceptions, as contrasted to objec­
tive sonic measurements. A simple
example: For a sound to be heard
subjectively as twice as loud, its ob­
jective increase in sound-pressure
level must be approximately 10 dB.

The three presenters were all uni­
versity researchers, and the ir talks
included some of their own original
research in addition to the very latest
findings in the field. Rather than at­
tempting to synthesize three lengthy,
and sometimes complex, papers , I'll
extract (and paraphrase when neces­
sary) some of the opinions and find­
ings that caught my ear.
• Despite hundreds of years of in­
vestigation into human hearing . many

mysteries and confusions remain .
One author discussing the difficulties
of operating in the area of qualitative
judgments (Is it twice as loud or 1Y2
times as loud?) urged that because
we are trying to measure the behavior
of a very complex biological system
that we be skeptical of the derived
numbers-they might not mean what
we think they do. I got a strong feeling
that there is an enormous amount of
research that remains to be done,
and that digital manipulation of the
testing signals is an important new
facilitating tool.
• There is more to hearing loss than
a simple reduction of sens itivity to

WHO IS AES?
The AES is an international organi­

zation whose membership includes
more than 10,000 persons involved
on a professional, semiprofessional,
and amateur level in all aspects of
audio. For further information on The
Sound of Audio conference, on how
to become a member of the AES,
and/or a catalog of available publica­
tions and technical papers, write to:
Audio Engineering Society, 60 East
42nd Street , New York , NY
10165-0075.

various frequency areas. Unfor­
tunately, at the frequencies where
there is a hearing loss there are also
additional changes that affect per­
ception . Thus, we generally cannot
resto re normal perception by simply
restoring normal sensitivity with a
hearing aid or by using equalizers or
tone controls in a hi-fi system. The
study of the perceptual con­
sequences of hearing loss is an im­
portant and very active research area
of psychoacoustics and audiology.
• The ear has an incredible absolute
sensitivity: At 3 kHz, where the ear is
most sensitive, a sound at the thresh­
old of hearing produces a displace­
ment of the eardrum that is about 1;100

of the diameter of a hydrogen mole­
cule! The threshold of pain (ranging

from 140 dB at 20 Hz to about 120 dB
at 2 kHz) is generally given as the
upper intensity limit of hearing . Unlike
the eye, whose iris visibly adjusts it­
self to the ambient illumination , the
ear maintains its approximately 120­
dB dynamic range by dividing dif­
ferent intensity levels among sepa­
rate groups of nerve fibers. Each of
the fiber groups can handle a range of
only 30-40 dB . At levels about 40 dB
or so, only about 15-20% of the ear's
30,000 nerve fibers are handling the
incoming sounds .
• It is almost always incorrect to
refer to the loudness of a sound as,
say, 90 dB SPL. Sound pressure level
is a physical measurement and only
indirectly related to loudness, which
is a subjective evaluation. A sound
measuring 90 dB could be, depend­
ing on its frequency spectrum, loud
or quite soft.
• There's a new interest in sound­
localization research . Some recent
f indings include : Complex, broad­
band sounds are localized best, high
frequencies must be present for
accurate judgment of a sound
source's apparent height, and lo­
calization is most precise for signals
in front and at ear level.

It has been generally accepted that
our brain localizes sound sources by
using the intensity and timing dif­
ference between the sounds reach­
ing each of our ears . Although
research has shown that the specific
convolutions of our external ears
(pinnae) cause reflective cancella­
tions and reinforcements of signals
before they reach our ear canals, only
recently has it been understood that
this direction-dependent spectral fil­
tering plays an important role in our
ability to localize sound sources .

Another recent experiment on di- o:
rr

rectional perception sought to deter- "'t

mine the re lat ive importance of rr
interaural arrival-time versus sound- ~

rr
intensity differences in determining ::I

localization. By digitally manipulating ({
the signal, the experimenters were g
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Software
The software is menu driven

and, in most cases , a single key
stroke is all it takes to change
mode or to perform an operation.
Screen colors are used for high­
li gh t s, and for separation of
fields . The only thing you have to
remember is to type TLC and hit
return (from the DOS prompt).
All programming, functions , and
mode selections thereafter a re
done using menus. (See sources
box for custom software.)

The s oftwa re consists of two
programs : the operating pro­
gram an d the resident program
(which are ava ilable on the RE­
BBS-516-293-228 3). The oper­
ating program runs on the host
computer an d provides the inter­
face with the controller's hard­
ware. The resident p rogram is
what t he operating p rogram
loads into th e on-board SRAM.
The resident program is the actu­
al p rogram that determines what
the controller willperform. But it
is th e operating program that is
u sed to selec t , con fig u re , and
load the res iden t program.

User registration'cards
Although the software is not

copy protected, we strongly rec­
om mend users to register their ;
cop ies ; doing so w ill au tom at­
ically put you on AC&C's mailing
list. AC&C will inform users of
new applicati ons software, fu n c­
tions, and updates. R-E

continued Jrom page 46

PC type bracket, an d cu t ope n­
ings for J l and J2.

Installation
With the modified bracket in­

s ta lled on the ca rd , it is very s im­
ple to install in a n IBM PC or
clone. All you have to do is locate
an unused slot in your comput­
er 's expans ion bus . Make sure
the compu te r is off during the in­
stallation . Remove the blank
mounting bracket from the back
of the computer (if one exists),
and insert the n ew card into the
slot. Install the mounting screw,
and then plug in the phone line
and the AC adapter and battery
backup if used, and you're ready
to roll.

TELEPHONE LINE
able to feed the test subjects conflict­
ing intensity and timing information.
The expectation was that the sub­
jects would " split the diffe rence, " but
instead it turns out that the difference
in interaural arrival time was the domi­
nant localizing factor-as long as fre-

. quencies below 2 kHz were part of
the signal.

The authors concluded that this
newly discovered time-difference
dominance means that "modification
of the intensity ratio between the
right and left channe ls of a stereo
record ing cannot be expected to
have any influence on the apparent
pos ition of the resu ltant sound im­
age." I think I missed the author's
point, because as far as I can tell my
preamplifier's balance control (which
operate s by adju st ing the relat ive
gain levels of the right and left chan­
nels) works as well as ever.

The final paper on the localization
of -sound sources related a ser ies of
complex experiments that set up
" unnat ura l" acoustic conditions
(such as having one reflecting wall in
an otherwise anechoic environment)
and used highly controlled , and
equa lly unnatural, specia l acoust ic
test signals. It turns out that the sub­
jects unconsciously evaluated the
plausibi lity of the test signals against
the ir real-word experience and ig­
nored or re-weighted sounds that
made no sense . An example of a non­
sensical signal would be one in which
the arrival-time differences between
the ears exceed the maximum possi­
ble (about 765 microseconds) for the
human head, or one in wh ich the de­
layed reflected sound was louder
than the direct sound .

The paper didn't cover anothe r re­
lated phenomena-the ear /brain's
ability to local ize sounds where they
"should" be rather than at their actu­
al source . For example, when listen­
ing to a performer on stage from
anywhere in the audience, most peo­
ple hear the sound coming from the
performer rather than from the au­
ditorium's speakers-assuming the
sound system isn't grossly rnis ­
balanced . And , on a coz ier level,
most peop le have no problem when
viewing the TV wh ile wearing head­
phones in placing the dialogue at the
actors' mouths rather than at the real
source-directly over thei r own ears .

Next month we wil l look at some of
the othe r papers dealing mostly with
the hardware of audio . R·E

More Advanced
Powe r Supply

Pro joc ts •

$ - - - - ­
$ - - - - ­
$ - - - - -

. . . $ - - -­

... $ - - - - -

~ 0 BP117-PRACTICAL
ELECTRONIC BUILDING
BLOCKS, BK-1 ..... $5.75.
Circuits for a number of
usefu l building blocks are
presented. Combine these
circuits to build the devices
you need.

~ 0 BP 190 -MORE AD­
VANCED ELECTRONIC
SECURITY PROJECTS
..... $5.95. Projects include
a passive infra-reddetector,
a fibr e-opti c loop alarm,
computer-b ased alarm s
and an ultrasonic intruder
detector.

... 0 BP74-ELECTRONIC
MUSIC PROJECTS .....
$5.95. Provides a number
of circuits for Fuzz Box,
Waa -Waa Pedal . Sustain
Uni t , Reverberation and
Phaser Units,Tremelo Gen­
erator and more.

Electronic
Mu sic
Projects

o BP192-MORE AD- ~
VANCED POWER SUP­
PLYPROJECTS ..... $5.95.
Topi cs covered inci ude
switched-mode power sup­
plies, precision regulators,
dual tracking regulators and
computer-controlled sup­
plies.

Total priceof merchandise .
Shipping (see chart)

Subtotal .
SalesTax (NYS only) .
Total Enclosed

MAIL TO : Electronic Technology Today, Inc.
PO. Box 240
Massapequa Park, NY 11762-0240

SHIPPING CHARGES IN USA AND CANADA

$0.01 to $5.00 . . . $1.25 $30.01 to $40.00 $5.00
$5.01 to 10.00 . $2.00 $40.01 to $50.00 $6.00
$10.01 to $2000 $3.00 $50.01 and above $7.50
$20.01 to $30.00 $4.00
SORRY, No orders accepted outside ofUSA and
Canada

o BP255-INTERNA- ~
TIONAL RADIO STA­
TIONS GUIDE ..... $7.95.
Provid es the casuatlls­
tened, amateur radio DXer
and the professional radio
monitor with an essential
reference work designed to
guide him or her around
than ever more complex ra­
dio bands.

r--------------,
ELECTRONICS
PAPERBACKS

o BP113-30 SOLDER - ~
LESS BREADBOARD
PROJECTS, BK -2 .. .. .
$5.95. Al l project s are
based on CMOS logic IC's.
Man y compo ne nts are
common to several proj ­
ects. Each project includes
a brief circuit description ,
component layout and parts
list.
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. DRAWING BOARD .

This month begins our discussion on control circuitry.

D esigning and building elec­
tronic control lers used to be
a really difficult job if you

wanted the circuit to have enough
intelligence to do even fairly complex
jobs. The reason for that was that
the re weren 't any single-component
solut ions to electron ic intelligence.
But when IC's were developed, and
affordable microprocessors ap­
peared on the marke t, things began
to change dramatical ly.

The major change in contro llers
was the home compu ter in genera l
and the marketing of cheap mother­
boards . That's because all the intel­
ligence you 'd ever need could be
handled by an eighty dollar clone and
a bit of software...almost.

The reason forthe " almost" is that.
even though a cheap PC clone has all
the brains and memory needed to
contro l your home's security system
or the environmental control system
of the space shutt le, there's no con­
venient way to let the computer ta lk
to the outside world.

All home computers have the ca­
pability of talki ng to an externa l de­
vice s ince they have to deal w ith
video , keyboards, printers, and so
on. How they do that depends on the
particu lar computer since different
microprocessors handle I/O in their
own unique and often strangely won ­
derful way. Fortunately for all of us,
just about all of the popu lar clone
computers are built aro und t he
80 XXX family-from the orig ina l
8080, the Z-80 , to the 8088 and its
more powerful kin, t he 80286 ,
80386, and whatever othe r surprises
Intel comes up with in the future .

All those microprocessors deal
wit h I/ O in the same way; through the
use of only two inst ruct ions IN and
OUT.The chip understands that it can
be told to address two completely
different kinds of locations: memory
and ports . If you think of the comput­
er as being an active controller, the
former kinds of lo cat io ns are for
thinking and the latter are for doing .

It's really that basic.
If you look at the pinouts of any of

the 80XXX family, you ' ll see that
there 's one pin labelled 10 / M EM . On
the 8088 , for example, you can see
that in Fig. 1 on pin 28. That's the
co ntro l pin that lets external circuitry
know whe ther the microprocessor is
doing a memory operation or an I/O
(port) operat ion.

In ordinary use, most people are

•
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FIG. 1-LOOKING AT THE PINOUTS of the
8088, pin 28 (IO/MEM) is the control pin
that lets external circuitry know whether
the mic roprocessor is doing a memory
operation or an I/O (port) operation.

happily unaware of what kind of in­
struct ion is being executed even
though both kinds happen all th e
time . Remember that printers , mod­
ems, mice, joyst icks, and so on are all
treated by the 8088 as I/ O devices .

Interestingly enough, even tho ugh
chips like the 8088 make it easy to
deal with I/O, des igning the circuitry
to be contro lled is always a pain in the
neck, since even the lowly 8088 can
hand le more than 64,000 different
port addresses. That means that any­
thing designed to be driven by the
8088 has to be able to recog nize
when a particu lar address shows up
on the bus-and that means des ign­
ing the circuitry necessary to keep an
eye on as many as sixteen different
address lines to decode the few that
you 're interested in.

Some months ago I published the
details of the Port-A-Matic (Ra d io ­
Electronics, January and February
1990) wh ich wo uld decode some of
the address lines and indicate when
the 8088 was talking to particu lar
ports . If you glance through the text
of the art icle, you ' ll get an idea of just
how tedious address decoding can
really be.

When you're going to use a store­
bought computer as the basis for a
controller, it makes a lot of sense to
see if you can poss ibly get away wit h
not havinq to do address decod ing.

You need circ uitry to create a work­
ing port. This usually takes the form
of address decoders, latches, and a
wad of logical glue to hold the who le
thing together. If the port you're de­
signing has any special needs, that
means even more silicon . An exam­
ple of that would be something like a
port aimed spec ifically at ser ial stuff
where you had to have UART's, line
drivers, and so on. o:

rr
There are several standard port 10- "t

cations in the magical kingdom of rr

c1oneland, and I've listed the most ~
11

popular ones in Table 1. Notice , as we :I

just discussed, that most of the ports <l
ss

actually use several sequential port c
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R-E Engineering Admart
Rates: Ads are 2Y4" x 2%". One insertion $950. Six insertions S925. each.Twelve
insertions S895. each . Closing date same as regular rate card . Send order with
remittance to EngineeringAdmart, Radio Electronics Magazine, 500-B Bi-County
Blvd ., Farmingdale. NY 11735. Direct telephone inqui ries to Arline Fishman, area
code-516-293-3000. Only 100% Engineering ads areaccepted for thisAdmart.

BP182-MID I interfacing enables any so
equipped instruments, regardless of the
manufacturer, to be easily connected to­
gether andused as asystem with easy com­
puter contro l of these music systems.
Combine acomputerand some MIDI instru­
ments and you can have what is virtually a
program mable orchestra. To get your copy
send$6.95plus$1 .25forshipping inthe
U.S. to Electronic Technology Today
Inc., P.O. BOx 240, Massapequa Park,
NY 11762-0240.

IN CREASE YOUR

EARNING
POWER!

LEARN TO DESIGN WITH
SINGLE CHIP MI CROCOMPUTERS !

SINGLE CHIP MICROCOMPUTER PRIMER FOR
MOTOR OLA 6805

Indudes.
~ Professional Qua lity MS-DOS Software

• Ed,tor
• Assembler
. Simulator j Oebugger

* Programmer scbematc s
• S,ngle Ch.p MIcrocomputer Pnmer l esson Book

Price $195

MCP M -1 Pr ogram mer l or Motor ol :l MC6870SP3.PS,U3,U5.A3,R5
Parts kit w/drrver program •. . • • . . .. $150
FUlly assembled w/ drrver prog ram . • . .. ••• $325
FuJty as sembled w/ drrver.asse mbler,s,mulator/debu9ger . • S44g

MCPM- 3 Progr ammer lor Motorola f.tC6I1HC7D5CII, SOSe4
Parts krt wj drlver program . • • • • . . • . . . . . $175
FUlly assembled w/ drrver program , . . , ••.•••••• , • • $360
Fully assembled w/ drrver,assembler,Slmulator/debugge r • • $495

TEC/g;#'
Tfl. En9mHrs CoJl.t>or.r,~ Inc

Emulators Progr ammers Assemblers Simu lators/Debugg ers
Rt. #3, Box ac TEL: (802) 525-3 458
Bart on , VT, USA 05822 FAX: (802) 525-3451

FCC LICENSE
PREPARATION

The FCC has revised and updated the
commercial license exam . The NEW
EXAM covers updated marine and
aviation rules and regul atio ns,
transistor and digital circu itry .
THE GENERAL RADIOTELEPHONE
OPERATOR LICENSE - STUDY GUIDE
contains vital information. VIDEO
SEMINAR KITS ARE NOW AVAILABLE.

WPT PUBLICATION
979 Young Street, Suite E
Woodburn, Oregon 97071
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TA8LE 1- coMMoN POR.T A$S''-NMENTS

po,qr COMMENT

STATUS POIeT - 038Dh -~EA/) ONLY

8 1 T 5 0-2 - UNUSED
.8 / T ...3 E~;eol<.

B / T 4 5eLEC"TS TA TtlS
B / T 5 PAP E R OUT
B / T 6 A C k
B I T 7 - BUSY

CONTIi!.OJ... poRr- O:SSEh - R£AD/W~/rE:

o ST;€:O.ae:
/ - ;40TO F E E D
Z - I#IT
.3 - 5ELE~/

7l - /R t;J 7 E NABLE.
!>~ 7 - LlNUSED

B I T
S / T
S iT
B I T
,BIT
8 /TS

status port, has restr ictions as well.
All eight bits are used , but the port's
only configured for outp ut.

3F<!Jh F/~ST SER./AL P O/{T (COM/)
Z FtJl, S ECONt) $ ER./AL }"ORT ('COJI/2) Every one of the boards I've seen
3 15Ch F/~T ,PA,.e4LL EL paRT aPTn that has a printer port on it uses some
3F51, FLOPP Y DIS K. OA7;4 P ORT
ZOlh F IRST JOYS TICK. ,Cj4TA A::>~T kind of a latch near the end of the
the re's no hardware available to get hardware chain making up the data
the upper four bits out to the external port . Usually it's a 74LS373 (boards
world. with discreet components) , or a

The status port at 03 BD is de- work-a like latch buried in silicon if the
signed so that there are even more board has custom LSI or ASIC chips.
restrict ions on its use. Not only are Data sent to the port at 03B Ch wil l
the first three bits CO, 1, and 2) not stay there until it's either changed or
used (and consequently not sup - cleared by the computer.
ported in hardware) , but it's only set It's important to comp letely under-
up as an input port. You can read the stand the parallel-port setup before
state of some of the bits but there's you start using it as anything other
no hardware 'available to let you write than a printer port since not all the
to the port. bits are implemented or designed to

The data port at 03BCh, like the be both input and output. R-E

.,..ABLE. :L

81T ASSIGNMENTS FOR LPTT WITH A BASE PORr ()F 038Ch
D..4TA PORT - 038Ch - W~/T£ ONi..Y

L3 I T S 0 - 7 - D A TA

add resses to hand le data , control,
and status. That is important to keep
in mind because one of the major
drawbacks of des igni ng aro und
someone else 's hardware is that
things aren't set up the way you 'd like
them to be.

There are actually two problems:
The first is that not all the data bits
may be used, and the second is that
some of the bits may be designed to
be either read only or write only. The
best way to see that is to look at the
port that's available on most clone
systems-LPT 1, the ma in pri nter
port .

Just about every clone board I've
seen (inc luding the more well-known
name brands) that provide an LPT1
port uses the same I/ O address
space . The three I/O ports that go
into making the printer port are
03BCh (the data port), 03BDh (the
status port) , and 03BE (the control
port ). The computer uses the data
bits at those locat ions as sum­
marized in Table 2.

The control port at 03BEh is de­
signed to be both written to and read
from, although bits 5, 6 , and 7 are
unused . Bit 4 is used by the port but
is designed as a hardware flag to en­
able the interrupt that the computer
uses to find out whether or not the
printer can accept data. The bott om
line is that bit 4 is only used internally
and doesn 't show up on the port con ­
nector. Keep that in mind because
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How to build a high-paying careen
even a business of your own,
in computer programming.

IBM is a Registered Trademark of the IBM Corporat ion

(please print)

Send for your NRI catalog today.
It's yours, free.

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

Your career in computer
programming begins with

your FREEcatalog from NRI.

For all the details about NRI's at-horne
training in Computer Programming,
send the coupon today. Soon you'll
receive NRI's fascinating, information­
packed, full-color catalog.

Open it up and you'll find vivid
descriptions of every aspect of your
NRI training. You'll see the computer
system included in your course up
close in a special, poster-sized foldout
section. And, best of all, you'll find out
how your NRI train ing will make it
easy for you to build that high-paying
career-even a business of your own-in
computer programming.

C, and COBOL. Then, rounding out
your training, you use your modem to
"talk" to your instructor, meet other
NRI students, even download pro­
grams throug h NRI's exclusive pro­
grammers network, PRONET.

NAME

With your pers onal NRI instructor
on call and ready to help, you use your
computer and software to actually

design, code, run,
debug,and
document
programs in
BASIC, Pascal,

You master today's hottest computer languages, gaining the skills you need to
build programs for a wide variety of real-world applications.

baud internal modem, 640K RAM,
disk drive, monitor, and invaluable
programming software-BASIC, Pas­
cal, C, and COBOL---all yours to keep.

You get the experience and the
know-how, the computer and the
software to get to the heart of every
programming problem , design imagi­
native solutions, then use your choice
of four key computer languages to
build origina l, working programs .

No matter what your background,
NRI gives you everything you

.need to succeed in programming,
today's top-growth - -

computer career field.
You need no previous experience to
build a successful programming career
with NRI training. Indeed, your NRI
lessons start by walking you step by
step through the fundamentals, giving
you an expert understanding of the
programming design techniques used
every day by successful micro and
mainframe programmers. And then
the fun really begins.

(

RICK BRUSH,
NRI PROGRAMMER/ANALYST

Start with training that gives you
hands-on programming experience
-at home and at your own pace.
Training that begins with BASIC,
then continues with Pascal,C, and
COBOL-today's hottest computer
languages. Training that even
includesa powerful IBM-compatible
computer; modem, and program­
ming software you keep.

Start with real-world training.
The kind of training only NRI
provides.

Now with NRI's new at-home training
in Computer Programming, you can be
one of today's highly paid, creati ve
team of computer wizards who give
computers the power to carry out an
astonishing range of business, profes­
sional , and personal applications. Now,
with NRI, you can be a computer
programmer, read y to build a high­
paying career-even a business of
your own-making computers do
anything you want them to do.

The only programming course
t hat includes a powerful

computer system and
software you keep.

Unlike any other school,NRI
gives you hands-on programming
experience with a powerful IBM I
compatible West Coast com­
puter system, including2400

ADDRESS

Only NRI gives you an IBM-compatible computer with modem,
640K RAM , disk drive, monitor, and software-BASIC, Pascal , C,
and COBOL-all yours to keep !

10-090
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COMPUTER CONNECTIONS
The long-anticipated release of Windows 3.0
and ToolBook, a "software construction set."

JEFF HOLTZMAN

A few days ago Microsoft fi­
nally released the long­
anticipated and much-hyped

new version of Windows. The compa­
ny spared no expense in the formal
product introduction; the initial event
cost $3 million, and the company will
spend another $7 million between
the time when I write this and you
read it. According to some reports ,
Windows 3.0 represents the culmina­
tion of a seven-year, $200 million de­
velopment effort. Clearly, Microsoft
means business .

In case you just emerged from de­
tention in Siberia, I'll give a brief run­
down of salient new features.

The most conspicuous change is in
the user interface . It is simply
gorgeous. Mac users will no longer
be able to sneer at Windows.

No longer are there separate ver­
sions of the product for different
CPU 's. The same version of Win­
dows 3.0 runs on 8088 , 80286, and
80386 processors . However, the pro­
gram runs in different modes (real,
standard , enhanced , respectively)
depending on the host processor. Of­
ficially, 3.0 will run on an 8088, but a
286 or better is strongly recom­
mended. On a recommended pro­
cessor, 3.0 breaks the 640K memory
limit. Rather, it will when appropriate
software is released. For the immedi­
ate future , you must run old Windows
applications in real mode; however, it
appears that most vendors of signifi­
cant Windows applications are
scrambling to convert their products
as quickly as possible . The situation
will undoubtedly ease considerably
by the time you read this.

Another immediate problem that
will undoubtedly be fixed quickly is

~ hardware drivers . The program pres­
z ently comes with precious few. For
~ example, even though 3.0 recognized
t3 my Video Seven VRAM VGA card, it
~ provided built-in support only for a
UJ
o 256-color mode at standard resolu-
is tion (640 x 480), not the 800 x 600
<a: and 1024 x 768 high-res modes. Nor
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would it recognize the Novell drivers
on my off ice PC. However, updated
drivers were available from the ven­
dors almost immediately.

In general , the lack of hardware
support is a problem, but not as great
a problem as it used to be, because
3.0 lets you alter your hardware con­
figurat ion on the fly. With previous
versions, if you wanted to change
anything , you had to re-install the
whole package , possibly wiping out
important setup. information in the
process. Now hardware and software
upgrades will be easy to accommo­
date.

Most of the applicat ions that come
with Windows have been upgraded.
For example, the terminal program
now does XMODEM and Kermit file
transfers, the calculator now has sci­
entific and programmer functions,
the clock now has both analog and
digital displays, a macro recorder is
now included, a solitaire game has

been added, etc. In addition, the Win­
dows environment itself is now
customizable. You can use one of
several predefined background pat­
terns , or create your own, or create
(or scan in) an image to use as "wall­
paper."

Microsoft has finally disposed of
the clunky old MS-DOS Executive ;
the new Program and Task managers
(which bear strong resemblance to
the corresponding OS/2 functions)
provide a visual approach to running
programs . The File Manager (which
resembles that in DOS 4.0) provides
a much more intuitive means of copy­
ing, moving, deleting , and searching
for files than the old MS -DOS ex­
ecutive. Windows now also provides
a significant interface for network
users.

As for hardware, Microsoft has
tried to posit ion Windows as needing
a 286 + 2MB of RAM versus OS/2's
386 + 4MB. From what I can tell,

FIG. 1



R-E Computer Admart
Rates: Adsare2W' x 2~8" . One insertion $950. Six insertions$925.each.Twelve
insertions $895. each. Closing date same as regular rate card. Send order with
remittance to Computer Admart, Radio Electronics Magazine, 500-B Bi-County
Blvd ., Farmingdale, NY11735. Direct telephone inquiries to Arline Fishman, area
code-516-293-3000. Only 100% Computer adsare accepted for thisAdmart.

BP181-lt is probable that80% of dot-ma­
trix printer users only ever use 20% of the
features offered bytheir printers. Thisbook
will helpyou unlock the special featuresand
capabilities that you probably don't even
know exist. To order yourcopy send$6.95
plus $1 .50 for shipping in theU. S. to Elec­
tronic Technology Today Inc., P.O. Box
240, Massapequa Park, NY 11762-0240.

DYNAMIC RAM
1MB COMP DeskPro386S$225.00
SIMM AST Prom386'33Mhz 200 .00
SIMM l Mx9 80 ns
SIMM 256Kx9 lOOns
1Mblt- l M' 1 80 ns
41256 256KJcl 60 ns
41256 256K" 80 ns
41256 256K,' 100 ns
41256 256Kxl 120 ns
4404 &4Kx' 100 ns
41264' &4Kx' 100 ns

EPROM
27C1000 128K,8 200 ns
27512 &4Kx8 200 ns
2n56 32K,8 150 ns
27128 16KJc8 250 ns

STATIC RAM
62256p·\o 32K'8 lOOns
6264p·12 8K, 8 120 ns
61 16AP·12 2K'8 120 ns

Ie PROMPT DELIVERY!!!
S S1.ME DAY SHIPPING(USUALLY)

(ll,JANTlT Y Of'oIEPRICES SHOWN fof "K,R.¥ 1, 'flO

,.
SATDEUVERY MasterCard VISA or UPS CASH COO
INCLUOEDON MICROPROCESSORSUNLIMITED. INC.

FEQ-EX ORDERS 24.000 S s ecna we . (918) 267-4961
RECEIVED BY; BEGGS , OK 74421

n.:S-2 KJS 4. No minimum order. "'U$e "Cte Il'''",..l),..:t I' """"\ii"
h : "'1 SlL50 I . S~ppot'lQ .......'iOne•••1';1.." 1051 '0<~.t~"'9 ......1...·1

-.....'
BP135-A beginners guide
to the Commodore 64pre-
sents massesofusefuldata
and programming tips , as
well as describing how to
get the best from the
powerful sound and graph- '--__-----'
icsfacilit ies . We look athow thememory is
organized , random numbers and ways of
generating them, graphics-color-and sim­
pleanimation, and even a chapter on ma­
chine code. Get your copy today. Send
$5.00 plus$1.25 forshipping inthe U.S.
to Electronic Techology TodayInc., P.O.
Box 240, Massapequa Park, NY
11762-0240.

Sec rets of th e
COMMODO RE 64

SECRETS OF THE
COMMODORE 64

Getting The
Most From Your
Printer

GETTING
THE MOST
FROM YOUR
PRINTER

CIRCLE 61 ON FREE INFORMATION CARD

those distinctions are driven by the
marketing folks , not the technica l
people . A desktop publisher running
PageMaker or a heavy-duty financial
analyst running Exce l simply needs all
the memory, hard disk, and CP U
speed he or she can possibly obtain .
O n the other hand, the average user
might go a long way using just the
built-in applications .

On a 386, Windows now (finallyD
lets you run several non-Wi ndows ap­
plications simultaneously in an effi ­
cient manner.

At long last the documentation in­
cludes usefu l information on setup
and configuration . I drastical ly in­
creased performance of a 3MB Dell
System 300 by setting up a dedi­
cated swap area on disk, as de­
scribed in Chapter 13 of the User's
Guide.

What's it all mean?
By itse lf. none of the built-in Win­

dows app lications can compete with
any serious DOS product. But the
Windows apps work together as a
group very well. And that's one thing
that vaulted the Mac to its place of
eminence .

When you stop looking at Win­
dows as a DOS add -on or com­
petitor, but as a product in its own
right. it takes on a new glow of its
own.

You might compare Windows 3.0

to everything -but-the-kitchen-sink
programs like Sidekick Plus and PC
Tools. Actually, those are not pro­
grams but nearly comp lete environ­
ments that contain most of the tools
the average DOS user needs to ac­
complish daily tasks . Windows 3.0
provides similar functionality, but one
that is couched in a sparkling user
interface, and is built around an archi­
tecture that can accommodate user
evolution .

I think 3.0 is going to be a wildly
successful product, for several very
good reasons:
• Unlike OS/2 , Windows has signifi­
cant applications (Excel, Ami , Word ,
PageM aker, Corel Draw, Designer,
Crosstalk) available now in all applica­
tion categories except database
management.

ITEMS DISCUSSED

• Windows 3.0 ($149, upgrade $50
+ $5.50 StH), MicrosoftCorp.,16011
NE 36th Way, Box 97017, Redmond,
WA 98073-9717 . (206) 882-8080 .
Upgrades: (800) 323-3577.
CIRCL E 11 ON FREE INFORMATION CARD

• ToolBook 1.0 ($395), Asymetrix
Corp., 110 110th Avenue NE, Suite
717, Bellevue, WA 98004 . (206)
462-0501 . Orders: (800) 624-8999,
ext. 299H.
CIRCLE 12 ON FREE INFORMATION CARD

• The industry hasn't seen such a
high level of end-user interest in a
product in years .
• The enhanced user interface is go­
ing to attract users in a way that pre­
vio us versions were unab le to
duplicate (and that DOS never could),
• The ability to write programs that
can cleanly access 16MB of memory
wi ll attract developers.
• The ease of setup and reconfigura ­
tion will attract corporate managers
and tech support people .
• And rumors sti ll pers ist about
IBM 's pending introduct ion of a low­
cost " mult imedia" home PC , for
which Windows 3.0 would be the per­
fect operating environment. Maybe it
will turn out to be the elusive PC " for
the rest of us" that App le has pro­
moted but not properly marketed for
so long.

By the time you read this, much of
the smoke will have cleared . Mean ­
while, it's going to be an interes ting
summer.

ToolBook tames Windows
First out of the starting gate is not a

revamped version of an old Windows
product, but a brand-new one called o
ToolBook. If the word HyperCard q
means anything to you, then you' ll n
have some idea of what ToolBook is ~
about . 9

ToolBook is billed as "a software
construction set." It consists of a set

8



NAMES AND NUMBERS

of tools that let you build applications
by de signing screens and link ing
them to one another. Tools include a
grap hics editor and a programming
language called OpenScript. The edi­
tor allows you to create buttons that.
w hen selected o n-screen, cause
something to happe n. What happens
depends on scripts you write. The
script language provides a rich en­
vironme nt for programming, as it in­
cludes full control structures Ci f/then/
else , case, do while, do unt il, etc) , a
single-stepping debugger, a macro
recorder, and hundreds of functions .

Writing programs for ToolBook is
not like writing BASIC, Pascal, or C
programs. Rather, OpenScript is an
object-oriented message-passing
language, just like the under lying
Windows architecture (and OS /2 as
welD. However, once you start wrap­
ping your mind around that concept,
you find that development is no more
difficult than in a tradition al lan ­
guage-in fact , it's a good deal easi­
er, because many of the grubby, low­
level details are hidden from v iew.
ToolBook comes with many sample
scripts to help you get started. In ad­
dition, at least one company (Heizer
Software of Pleasant Hill, CA) has
announced a program that will con­
vert HyperCard stacks to ToolBoo k
format.

One extremely powerful facet of
OpenScript is that it's extensible .
You 'll have to understand low-level
Windows programming to do so, but
the results cou ld well be worth it.
Suppose, for example, that you had
developed a six-voice stereo music
synthesizer and you wanted to build
the user interface for it in ToolBook.
You would wr ite a dynam ic link library
<OLD to control the hardware , link it
to ToolBook, and get to work.

Windows 3.0 is currently shipping
with a sample ToolBook application
called DayBook, which provides a
highly intuit ive set of daily, weekly,
and monthly calendars that provide
t ime- and contact-management func­
tions like some DOS-based desktop
organ izers .

The only sad thing about ToolBoo k
~ is its price : about $400. By contrast.
Z Apple includes a copy of HyperCard
oa: free with every Ma c.
l-
o If you 're looking for a way to get
wm into Windows programming, but with-
e) out incurring the extraordinary learn­
~ ing curve involved, ToolBook is the
a: way to go . R·E
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Alumilite
225 Parsons Street
Kalamazoo, MI 49007
(616) 342-1259
CIRCLE 240 ON FREE INFORMATION CARD

Automotive Electronics
7 East 12th Street
New York, NY 10003
(212) 741 -4184
CIRCLE 241 ON FREE INFORMATION CARD

CMA
19 Gardner Road
Fairfield, NJ 07004
(201) 575-6460
CIRCLE 242 ON FREE INFORMATION CARD

Dialog Information Service
3460 Hillview Avenue
Palo Alto, CA 94304
(41 5) 858-2700
CIRCLE 243 ON FREE INFORMATION CARD

Electronic Goldmine
Box 5408
Scottsdale, AZ 85261
(602) 451-6454
CIRCLE 244 ON FREE INFORMATION CARD

H & A Industries
Route 2
Box 3SE
Bowling Green, MO 63334
CIRCLE 245 ON FREE INFORMATION CARD

Heathkit
Box 1288
Benton Harbor, MI 49022
(616) 982-3200
CIRCLE 246 ON FREE INFORMATION CARD

Lindsay Publications
Box 12
Bradley, IL 60915
(815) 468-3668
CIRCLE 247 ON FREE INFORMATION CARD

Micro Linear
2092 Concourse Drive
San Jose, CA 95131
(408) 433-5200
CIRCLE 248 ON FREE INFORMATION CARD

Rare Earth Resources sideba r.
This is all so new and so hot (Uh­

better make that so cold) that I don't
have too much for you beyond these
key papers of Fig. 4. One very de­
tailed and thorough but ridicu lously

expensive report on this magnet ic re­
frigeration is now available through
Technical Insights. Much more on all

Micron
2805 East Columbia Road
Boise, 1083706
(408) 433-5200
CIRCLE 249 ON FREE INFORMATION CARD

National Semiconductor
475 Ellis Street
Mountain View, CA 94043
(800) 632-3531
CIRCLE 250 ON FREE INFORMATION CARD

SGS-Thompson
1000East Bell Road
Phoenix, AZ 85022
(602) 867-6259
CIRCLE 251 ON FREE INFORMATION CARD

Short Circuits
Box 285
Barnegat. NJ 08005
(609) 698-3080
CIRCLE 252 ON FREE INFORMATION CARD

Signetics/Philips
811 East Arques Avenue
Sunnyvale. CA 94088
(408) 991 -2000
CIRCLE 253 ON FREE INFORMATION CARD

Synergetics
Box 809
Thatcher. AZ 85552
(602) 428-4073
CIRCLE 254 ON FREE INFORMATION CARD

Technical Insights
Box 1304
Fort Lee, NJ 07024
(201) 568-4744
CIRCLE 255 ON FREE INFORMATION CARD

Tesla Book Company
Box 1649
Greenville. TX 75403
(214) 454-6819
CIRCLE 256 ON FREE INFORMATION CARD

UMI
300 North Zeeb Road
Ann Arbor, MI 48106
(800) 521-3044
CIRCLE 257 ON FREE INFORMATION CARD

Synergetics
Box 809
Thatcher, AZ 85552
(602) 428-4073
CIRCLE 258 ON FREE INFORMATION CARD

this when I actually get the papers
and can do some hacking of my own.

An audio voltmeter
Signetics has an intriguing cellular

continued on page 92



MARI<ET CENTER
FOR SALE

3REAT buyst Surplus prices, ICs, linears, transfor­
ners, PS, stepping motors, vacuum pump,
ohototransistor, meters , LSASE, FERTIK'S, 5400
Ella, Phila., PA 19120.

RENTAL movie stabilizer. Connect between VCRs
or to monitor. Satisfaction guaranteed. $69.95,
$4.00 handling. 1 (800) 367-7909.
CABLE descramblers (Jerrold) from $40.00.Tocom
VIP test chip. Fully activates unit. $50.00. Call (213)
867-0081.

MINIATURE electronics like James Bond. Catalog
$4 .00, refund abl e. F & P ENTERPRISES, Box
51272, Palo Alto, CA 94303-L.

PRINTED circuit boards etched & drilled. Free deliv­
ery. K & F ELECTRONICS, INC., 33041 Groesbeck,
Fraser, MI 48026. (313) 294-8720 .

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 Oept. RE-90

Z Las Vegas, NV 89109 .....;....

FREE CATALOG :

Global Cable Network

1032 Irv ing St. Suite 109

S.F., CA 94122

NO CALIFORNIA SALES!! !

ORDER TODAY! 800-327-8544

-JERROLD
T

" -TOCOM -HAMLIN

-OAK -ZEN ITH

-SCIENTIFIC ATLANTA

6 month warranty! We sh ip C .O .D.!

Lowest retail/wholesale prices!

CABLE TV converters and descramblers.
We sell only the best. l ow prices. SB-3
$79.00. We shipC.O.D. Free catalog. ACE
PRODUCTS, PO Box 582, Dept. E, Saco, ME
04072. 1 (800) 234-0726.

SURPLUS electronics, motors, speakers, power
supplies, adapters, etc... send for free cata log .
WINDSOR DISTRIBUTORS, 19 Freeman Street,
Newark, NJ 07105.

CABLE TV DESCRAMBLERSI
BARGAIN HEADQUARTERS!

CABLE TV converters and descramblers liq­
uidation! Zenith, Tocom, Hamlin, Oak, Jer­
rold, Scientific Atlanta. Quantity dicount!
Order now Visa/MC/COD 1(800) 962·6836.

WIRELESS CABLE- 1.9 to2.7 Gh2 ..40dbGain ( + )
36·ChannelSystem Complete$149.95
12·Channel System Complete $114.95
Call DrWrite for "FREE" Catalog

Phillips-Tech Electronics
an, BOlB533 _ Scottsdale, AZ85252

LIFETIME (602)947-7700 ($3.00 Cndil.1Iphone lWd,rsll
WARRANTY Mastercard. Visa. COD's Quant it v Pricing

~ Qualily Mlcrowav. TV An'.nnas

: 1. ...
- ,. J'I

OAK Sigma descrambler, channel 3 output, rare
hard-to-find factory equipment, with free documen­
tation , $150.00. Oak Sigma modification documen­
tation $20.00 postpaid. Oak VN12-4 (or Hamlin)
descramblers with free remote control converter,
$85 .00 . Eagl e remote contro l converter de­
scrambler combos, $100.00. Send moneyord er,
ship postpaid within 3 days . SURPLUS ELEC­
TRONICS, POB 10009, Colo rado Sprin gs, CO
80932.

CABLE descramblers, all brands in stock, wholsale
prices to retail customers , C.O.D. orders accepted.
MOUNT HOOD ELECTRONICS (206) 896-6837.

LOTTERY - IBM computer disk for all lotteries
$10.00. ROBERTS, Box 63/6025 , Margate, FL
33063 .

CABLE-TV Scientific Atlanta 8580 Qty/price each
1/289 ,5/249, 10/239, 6PM to 10PM EDT weekdays,
(301) 791-5019. No Maryland orders accepted.

DESCRAMBLERS: dealers! We have new Z-Tac
descramblers, only $185.00 in 10 lots, with other
systems available. 1 (800) 695-CABL.

LASERS. 1mw to 2kw, worlds largest selection of
new & used surp lus, Free catalog. MWK INDUS­
TRIES, 1269 Pomona Road, Corona, CA 91720.
(714) 278-0563.

T.V. co nverte r descramblers, who lesale to all ,
Tocoms, Zeniths, Oaks, Hamlin, Jerrold, SA, COD
orders accepted. SAC., info (702) 647-3799, or­
ders 1 (800) 622-3799.

TEST equipment pre-ow ned now at affordable
pr ic es . Signal generators from $50.00. Os­
cilloscopes from $50.00. Other equipment, includ­
ing manua ls availab le. Send $1.00 for cata log,
refund on 1st order. J.B. ELECTRON ICS, 3446 De­
mpster, Skokie, IL 60076. (708) 982-1973.

30CH PARABOLICDISHSYSTEM $173.90
30CH ROD ANTENNASYSTEM $193.90
30CH CRYSTALCONTROLLED SYSTEMS294.95

SUN MICROWAVE INn. INC. SEND$1.00 FOR
P. O. BOX#34522 CATAlOG ON THESE
PHOENIX. AI. 85067 AND OTHER FINE
(602) 230·0640 VIDEOPRODUCTS
OUANTITYDISCOUNTS LIFETIME WARRANTY

MEMBER OF FHEBfTrERBUSINESSBUREAU

RESTRICTED technical information: Electronic sur­
veillan ce, sche matics , locksmith ing, covert sc i­
ences , hacking, etc . Huge select ion . Free
brochures. MENTOR-Z, Drawer 1549 , Asb ur y
Park, NJ 07712.

ENGINEERING software, PC/MSDOS. Hob­
byists- students- engineers. Circuit de­
sign $49.00, PCB layout $99.00, Logic
simulation $29.00, FFT analysis $69.00,
Mathematics $39.00, Circuit analys is
$29.00. Call or write for free catalog. (614)
491 -0832, BSOFT SOFTWARE, 444 Colton
Rd ., Columbus, OH 43207.

CABLE TV converters : Jerrold, Oak, Scientific At­
lantic, Zenith & many others. "New MTS" stereo
add-on: mute & volum e. Idea l for 400 and 450
owners! 1 (800) 826-7623, Amex, Visa, MIC accept­
ed. B & B INC., 4030 Beau-D-Rue Drive, Eagan,
MN 55122.

TUBES: "oldest, " " latest." Parts , compo nents,
sch ematics . SASE for list: STEINMETZ, 7519
Maplewood Ave., RE, Hammond, IN 46324.

PROTOQUICK Z8, single board computer with pro­
totyp e area, $69.00. SOFTWARE SCIENCE, 3750
Roundbo ttom Road, Cinc innati, OH 45244. (513)
561-2060.

DESCRAMBLERS. All brands. Special: Combo
Jerrold 400 and SB3 $165.00. Complete cable de­
scra mbler kit $39. 00. Compl et e satell ite de ­
sc ra m ble r kit $ 4 5 .0 0. Fre e cata log . MJM
INDUSTRY, Box 531, Bronx, NY 10461-0208.

T.V. notch filters, surveillance equipment , brochure
$1.00 . O.K . VIDEO, Box 63/6025 , Margate, FL
33063. (305) 752-9202.

TUBES, new, up to 90% off, SASE, KIRBY, 298
West Carmel Drive, Carmel, IN 46032.

DESCRAMBlERS - converters, free Informa­
tion and price list, wholesale prices, SASE,
S.A.C., 4112 N. Simmons, N. las Vegas, NV
89030.

WIRELESS CABLE RECEIVERS 1.9TO 2.7 6Hz

DESIGN PLDs on IBMIPC, two 360K disks w/ap­
plication book . Parts and programming services
available. $10.00 postpaid , B. LEWIS, PO Box 223,
Palm Harbor, FL 34682.

BRAND name comput ers from $299 .00 factory
fresh complete syste ms, IBM, Laser, Emerson,
closeouts, D1GITECH, (602) 722-4215.

TOCOM VIP converters wlre mote from $199.00
Tocom super chips turn on everything, $69.00 each.
Phone (219) 935-4128.

PROGRAMMABLE stepper motor drive & control
for under $100, IBM PCIXT compatible, Com ­
modore 64, or other with 25 pin parallel port. PCB,
interface, & software. Send for detailed literature to:
MASE, RD. #2 Box 166, Mohrsville, PA19541.

FREE catalog. Interfaces for IBM compatibles. Dig­
ital 1/0 and analog input. Control relays, motors,
lights , measure temperature, voltage. JOHN BELL
ENGINEERING, INC., 400 Oxford Way, Belmont,
CA 94002. (415) 592-8411 .

We specialize in a wide variety of technical
information, parts and services for CB radios.
10-Meter and FM conversion kits, repair books,
plans, high-performance accessories.Thousands
of satisfied customers since 1976! Catalog $2.

esc INTERNATIONAL
P.O. BOX 31500RE, PHOENIX, AZ 85046

CABLE TV DESCRAMBLERS
CABLE TV converters and descramblers bar­
gain headquarters! Jerrold, Tocom , Zenith ,
Hamlin , Scientific Atlanta. Oak M35B only
$60 .00. Free Catalog! GCN , 1032 Irving
Street #109, San Francisco , CA 94122.
Order now! Visa/MC/COD 1(800) 327-8544 .
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CABLE TV

comm , be sure to pick up the new
Telecommunications Data Book from
National .

Two hacker surplus sources with
ultra-low prices include Short Cir­
cuits and the Electronic Goldmine.

Automotive Electronics is a very
interesting new trade journal, while
Electronic Components and Applica ­
tions is an outstandlnq quarterly tech
journal from Philips. The cost is a tad
high at $20 per year for what should
be a free house organ. The latest
issue includes info on solid-state visi­
ble laser diodes, pagers , phase-lock
loop circuits , and oscilloscope tubes.

Our free mechanical samples this
month inc lude Alumilite, an easily
castable urethane that sets in three
minutes and easily holds small de­
.tails: and the Cycle-Flex mechanical
drive cables and fittings from CMA.

Turning to my own products, I do
have complete autographed sets of
book-on -demand published Hard­
ware Hacker /I reprints for all my Ra­
dio-Electronics columns here
waiting just for you. And, for more
information on self-directed re ­
search, check into my Incredible Se-
cret Money Machine. .

Finally, I do have a new and free
mailer for you which includes dozens
of ins ider hardware hacking secret
sources. Write or call for info.

Our usual reminder here that most
of the items mentioned appear either
in the Names and Numbers or the
Rare Earth Resources sidebars.

As always, this is your column and
you can get technica l help and off­
the-wall networking per that Need
Help? box. The best calling times are
weekdays 8-5 in Mountain Standard
Time. Let's hear from you. R·E

(RE-BBS)
516-293-2283

bulletin board
system

The more you useit the
more useful it becomes.

Try the

1:1.1......

HARDWARE HACKER

New tech literature
Three free new data books from

SGS do include their Power Bipolar
Transistors, Zener and Rectifier Di­
odes, and their new 1990 Shortform
Catalog. From Micron , a MOS Data
Book mainly on static and dynamic
memories . From Micro Linear, a 1990
Data Book has just come out featur­
ing A/D, D/ A te lecomm, and power­
supply circuits . And, speaking of tele-

continued from page 90

radio log-amplifier chip in their NE604
and described in their new ap-note
AN-1991. Figure 5 shows you how to
use this chip to build an audio level
meter usable over an incredible 0 to
- 80 dBm decibel range. It accepts
audio levels as low as ten microvolts ,
and should be useful for speaker and
microphone testing , as well as for a
receiver "S" meter.

Reasonably priced and wide-range
log amps are a rarity, so this is a
welcome chip. Be sure to let me know
what other uses you can come up
with for this gem.
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TB-3 (Tri-BiJ or SA-3
Quantity Prices
10 20

$48. $43.
Each Each

°TELX·1 TELEPHONE FM XMTR (3 Mil auto­
matically operates when phone is used. Crystal
clear clarity with fine tune and range control.
Non detectable $34.50

°ATR-1 AUTOMATIC TELEPHONE RECORDING
DEVICE tapes telephone conversation all
automatically $19.50

ALL THREE OF ABOVE FOR $69.50

CA LL OR SEND VISA, MASTER CHARGE,
MONEY ORDER, ETC.10AMAZING CONCEPTS,
BOX 716,AMHERST, NH 03031. (603) 673-4730.

°FMX-1 LONG RANGE (3 MI) ULTRA SENSITIVE
FM VOICE XMTR with fine tune, range control
plus $34.50

DESCRAMBLERS

$39. $35.
Each Each

Hours open 10:00 am to 4:00 pm Eastern time
Minimum order 5 units 55.00 ea.
Dealers wanted. We ship COD.

King Wholesale

1-800-729-0036
Fax number 6173400053

"No one beats the King's prices!"
Megahertz... that's when something

is really painful .

RE-BBS
516-293-2283

Leave yourcomments on
R-E with the SYSOP.

Communicate with other
R-E readers .

Add yourself to ouruser
files to increase your
access.

We support 300 and 1200
baud operation.

Parameters: 8Nl (8 data
bits, noparity, 1 stop bit)
or 7El (7 data bits, even
parity, 1 stop bit).
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PLANS AND KITS

CB Tricks II book. Poweramplifier design and theo­
ry, UHF CB tune ups. Send $19.95 MEDICINE MAN
CB, PO Box 37, Clarksville, AR 72830.

I 100R
UN IT MORE
2900 18 00

98 00 7900

88 00 6900

169 00 ' 1900
2900 1800

199 00 13900

2900 1800

99 00 63 00

10900 7500

99 00 70 00

109 00 7500

99 00 62 00
10900 65 00
145 00 105 00

69 00 4200

;900 46 00

9900 6200

99 00 62 00
17500 12500

2J 00 1400

11900 6500

11900 8500

Price TOTAL
Each PRICE

Output
Channel

'CALL FOR AVAILAB ILITY

ItemQuantity

'SC IEN TIFIC ATLAN TA ADD· ON REPLACEME NT DESCRAMB LER

HAMLIN Me c :K)()O 36 CORDED HE MOT E CON VERTER ,C Il ] o ll ly,

'EAGLE PD-3 DESCR AMBLEA 'Ch 3 ou t p ut oll ly l

INTERFERENCE FILTERS ' Cn 3 0n'y,

' ZENIT H SSAVI C ABL E READY

PAN ASONIC WIRE LESS CONVERTER (ou r best bUy l

JERROLD SB·AD D· ON

"MLO-1200-3 ,Ch 3 0utput l

ECON OCOD E WITH VARISYN C

ECQ NOCODE trmmcode subs tnut et

'M INICODE VARI SYNC WITH AUT O ON-O FF

'M INICO DE (N-121WI TH VARISYN C

'MI NICODE (N-,2,

STAR GATE2000

"M LD- 1200- 2 ICh 2 ou lpul 1

'JERROLD SB·A DD- ON WITH TRIM ODE

JERROLD 400 HAND REM OT E CO N TROL

' JERROLD 450 HA ND REM OT E CONT ROL

"M- 35 B CO MBO UNIT ICh 3 output onlYJ

' M-35 B CO MBO UN IT WITH VARI SYNC

.JERROLD 400 COMBO

•JERROLD 450 COMBO

An i nteres ti ng and worth­
whf 1. project . Thi s EASY­
TO-BUILD c1 rcu1 t l.ts you
use any re gular TV se t as
• s 1..1. OSCILLOSOOPE.
No 1IOd1f1cat1ons to TV!
Tin y, SlY battery powered .
Goes an)"!there ! Order nowI
Ask for our AtEE CATALOQ
of other plans and ki ts !

i3I
DETAILED PI.AIIS: .7 .85

TV-SCOPE
PEIIN RESEAROI, Box 3543
WIlll_n, PA 17701

CATALOG: hobby/broadcastlng/HAM/CB: Cable
TV, transmitters, amplifiers, surveillance devices,
computers, more! PANAXIS, Box 130-F9, Para­
dise, CA 95967.

LASER lighting entertainment systems. Create
your own 3-dimensionallaser light shows. Detailed
mechanical and electrical schematics, scanning
and control operations. $20.00. MILLENNIUM, 229
McAfee Court, Thousand Oaks , CA 91360.

NEW HE NE
~ LASER TUBES $35
~ Dealer Inquiries Invited.

Free Catalog!
MERE DITH INSTRUMENTS : 6403 N. 59th Ave.

Glendale, AZ 85301 • (602) 934-9387
"The Sourcefor Laser Surplus"

STRANG E stutt, Get the advantage! Laser listener,
surveillance, descrambling, underground informa­
tion . Plans , kits , complete items . Informational
package $3.00 refundable. DIRIJO/BO ND, Box
212, Lowell, N.C. 28098.

MINIATURE FM transmitters! Tracking transmit­
ters ! Voice disguisers! Bug detectors! Phone De­
vices! More! Available in kits or assembled ! Catalog
$2 .00: XANDI ELECTRONICS, Box 25647, Dept.
6OH, Tempe, AZ 85285-5647.

BUILD this five-digit panel meter and square-wave
generator including an ohms, capacitance and fre­
quency meter. Detailed instructions $2.50. BAG­
NA LL ELECTRONICS, 179 May, Fairfield, CT
06430.

FOR OUR RECORDS:
DEa..ARATION OF AUTHClRIZEO USE - I. lhe undersigned. do hereby declare~ penalty 01 pe<jury
lhat all producla purchaMd. now and in lhe lulure, will only be uMd on cable TV .ys1lIm. wi1I1 proper
au1horization lroITl local oIficiaI. or cable comPMY oIficial. in accordBnce with all applicable federal and
1IIIl1e laws. FEDERAL ANI) YIUllOUI STATE LAWS ",OVIDE FOR IUISTAHTIAl CRIMINAL AND CML
PENALTIES FOR UNAUTHOIllZED USE.

RECEIVE all cordless telephones on your police
scanner. $5.00 and SASE gets frequencies. FRE­
QUENCIES, PO Box 550, Tiverton, RI 02878.

t REMOTE:CONTROL KEYCHAIN\}

1111111
TRANSFORMERS . Learn to build your own. Easy.
Smar t. Send $1.00 (refundable). W. CHAR LES
TECHNOLOGIES, 28740 S.W. Parkway # A1,
Wilsonville, OR 97070.

ETCH your own printed circuit boards using the
photographic method. The only inexpensive step­
by-step process that guarantees professional re­
sults. A book that every serious electronics hobbyist
should have. Send $12.95 to ETCHING INFO, PO
Box 8064, Westfield, MA 01086-8064.

DAZER personal protection device kit $44.95. Ex­
citing unique kits catalog $1.00. QUANTUM RE­
SEARCH, 17919-n Ave., Edmonton, Alberta T5T
2S1.

BUILD this 400w stereo ampl ifier designed for
mobile systems. Super nice. Plans $8.00. MD
ELECTRONICS, Box 2208, Zephyrhills, FL 33539.

HIGH quality Duophonic synthesizer, digital delay,
3-way crossover, equalizer, Mosfet 200w amp.
$10.00 each. For guitar or P.A. GEBHARDT, Box
754, Anaconda, MT 59711.

California Penal Code #593-D forbids us
from shipping any cable descrambling unit
to anyone residing in the state of California .

Prices subject to change without notice .

______ Zip, _

o Money Order

SUBTOTAL
Shipping Add
$3.00 per unit

COD & Credit
Cards - Add 5%

TOTAL

o Mastercard
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State__Zip__

CONSOLIDATED

Order your 260 pili" catalog and price lilt with over
14,000 money laving electronic pam and equipment!
Send $3.00 in a check or money order, or call
1-800-543-3568 today and we your Maltercard or Vin.
Consolidated Electronicl, Incorporated
706 Watervliet Ave., Dayton, Ohio 45420-2599

Name _

Addrell _

City

CIRCLE 70 ON FREE INFORMATION CARD

DIGITAL V.O.M.lD.P.M.
SALES-SERViCE-PARTS

FLUKE-BECKMAN-SIMPSON-ETC.
u.s. MADE ONLY. QUOTATION PRIOR TO WORK . FAST
SERVICE , 90 DAY WARRANTY. STANDARDS
TRACEABLE ro NBS. SINCE 1948. CALIBRATION
CERTIFICATE AVAILABLE .

INDUSTRIAL INSTRUMENT WKS . INC.
5745 SALMEN. HARAH AN. LA 70123 5041733·8355

PROJECTION TV.Convert your TV to project 7 foot
picture ... Easy...Results comparable to $2,5000
projectors... Plans and 8" lens $27.95... Profes­
sional systems available... Illustrated catalog free ...
MACROCOMA, 15GA Main Street , Washington
Crossing, PA18977. Creditcard orders 24Hrs. (215)
736-3979.

• Major Makes & Models!
• Will match or beat anyone's prices!
• Dealer discounts at 5 units!
• Examples:

HAMLIN COMBOS . $44 ea. (Min. 5)
OAK ADD/ON $40 ea. (Min. 5)
OAK M358 $60 ea. (Min. 5)

DEVICES unavailable in USA. Kits, parts, plans.
Catalog $2.00. WORDWAND, 612 Orange Street,
Palm Harbor, FL 34683.

KITS - alarms, games, and test equipment. Send
$1.00 for catalog. RAKJAB, PO Box 1875, Apopka,
FL 32704.

SURVEILLANCE transmitter kits! Four models of
each; telephone, room, comb ination telephone!
room transmitters tune from 65 to 305 MHz. Catalog
with Popular Communications and Popular
Electronics book reviews of "Electronic Eaves- .
dropping Equipment Design," $1.00.
SHEFFIELD ELECTRONICS, 7223 Stony Island
Ave., Chicago, IL 60649-2806.

INVESTIGATORS, experimenters - Quality plans.
Micro and restricted devices. Free catalog. Self ad­
dressed stamped envelope required KELLEY SE­
CURITY INC., Suite 90, 2531 Sawtelle Blvd., Los
Angeles, CA 90064.

FREE laser catalog lightshows, pointers, hologra­
phy, etc. lowest prices! Write to : MIDWEST
LASER PRODUCTS, PO Box 2187, Bridgeview, IL
60455 or call (708) 403-6984.

PCITV Interface - RGB to TVlvideolVCR. Switch­
able between PC and composite video inputs .
Channels 3 or 4, RF output. Complete PC card kits
$59.95. PC board only $19.95 Mass. residents add
5% sales tax. INOVONICS CORP. 9 Bartlett St.,
Dept. 36, Andover, MA 01810.

Only A Few Days Left!

There are only a few days left in August and that is when our Super Special 13th
Anniversary Sale on one of the broadest lines of Digital Semiconductors ends.
Imagine PRIME Integrated Circuits for as low as 10 cents each! And for this sale,
we didn't just pick a few components to serve as "Loss Leaders," but we cut prices
on more than 500 items from the 74LS, 74HC, 74HCf, 4000 CMOS and 280
Microprocessor Families in our inventory. Results: Prices so low that no other
supplier can dare to come close to. Even our normal "Lower-Than-Anyone-Else"
Prices for these products will be at least 20% higher after this sale is over! So, you
can afford to stock up on what you need for the next several months now and still
be money ahead in the future. For a complete listing of all the items on sale refer
to the last issue of Radio Electronics. But please hurry because our Sale will
Absolutely end on August 31st, 1990.
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International

Components

Corporation

For a FREE copy of our New Catalog (Available Mid October),
please circle Reader Service Card.

1803N,W. Uncoln Way. Toledo, OR 97391
PHONE (All 50 States & Canada): 1-800-325-0101

FAX: (503) 336-4400 • Hours: 6;00 AM - 6:00 PM PST
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MCM ELECTRONICS
650 CONGRESS PARK OR.
CENTERVILLE, OH 4 5459-4072

A PREMIER Compa nye

Place just one order from our new 192-page catalog of over
15,000 in-stockproducts and discover why thousands of satis­
fied customers have chosen MCM as their #1 supplier of parts
and components. Choose from an extensive selection of high­
quality products from some of the most respected names in
the industry like RCNGE, Switchcraft, Weller, PIC, Excelite,
Pyle, Cambridge, Mueller and many more. Enjoy TOLL-FREE
or FAX ordering, convenient hours,
fast delivery, avariety of payment
options and superior customer
service support, too. Make MCM
Y()lJr #1 choice and start enjoying
ffiebest of~ worlds today!

Get Your FREE, ONE·YEAR
SUBSCRIPTION to the MCM
Electronics Catalogs, Call
TOLL-FREE, 1-800·543-4330.

.... eR CORDS· BATTEh.....
• ALARM EQUIF. '~'T • LAMPS • ~

.L: •TOOLS • TECHh.
CON! ~RS • SEMIco...

. ..:- ~ ~ .,. STRIPS • Th.
,n~..,TATle l.lt ..c • AUDIO • CAPAI.

,EMS· MICRO¥.. .IESISTORS • ADAPTOI
{ LEADS • CHEMI _c.itNICALAIDS • VCR PA~

,TEQUIPMENT· C. ' SEMICONDUCTORS· SOUl
.ES • POWER CENUh _ • . TRIps· TUBES • COMPUTER
nc PRODUCTS • WIRL iLE • AUDIO • CAPACITORS • PUBli

MICROWAVE OVEN PARl, D'..5ISTORS· ADAPTORS· SPEAKI
• HARDWARE· BOOKS • FLY~. ~ • P"LUlCq CORDS • BATTERIE
lTCHES • TELEPHONE ACCESSORIES' I ' IIPMENT• LAMP
~ALS • AUTO ELECTIIJNICS • TEST LEI> .•-~ • TOOLS
~RTS & ACCESSORIES· TEST EQUlf : .4NEC'Tlm
.DERING EQlIPMENT • RISES • POWL UTlEY r
~IPMENT • AJrn-STATIC PIQMJCTS • " '" • AlJD'
~ SYSTEMS· MICROWAVE OVEN PAR' 5TORS •

,. LEADS· CHEMICALS· TOOLS • W\L ~'

-~IPMENT • CATV CONNECTORS ,11CO"
'''ER CENTERS & OOTLET sn • TO ·

""'C! • WIRE • CABlE • All

MCM
ELECTRONICS
7~ ~e4t tJl Att 1f)~

No one faces C2I1cer alone.

Th ere is evide nce tha t
diet and cance r are re lated .
Follow thes e modifi cati on s in
your daily diet to red uce
chances o f ge tting can cer :
1. E2t mor e high-fiber foo ds
such as fruits and vege tables
an d w hole-grain cereals,
2 . Include da rk green and
deep yellow fru its and vegeta ­
b les rich in vitam ins A and C.
3. Include cabbage, brocco li,
brussels sprouts, kohlrabi and
cauliflower.
4. Be moderate in co nsump­
tion o f salt-cured. smoked, and
nit rite-cu red foods .
5. Cut down on tot al fat in­
take from animal so urces and
fats and o ils.
6. Avoid o besity.

7. Be mod erate in consurnp­
tion of alcoholic be ve rages.

'TllISSPACECONTRlBUTEO-'SA PUBLICSERVICE

Nobod y kno ws bette r than
we do how much help and
understanding is needed. That's
wh y our service and rehab ilitatio n
programs emphasize the whole
family,not just the cancer patient .

Among our regular serv ices
we provide inform ation and
guidance to patients and families,
transport patient s [Q and from
treatm ent , supply hom e care items
and assist patien ts in their return
[0 everyday life.

Life is what concerns us.
So YQu can see we are eve n

more than the research o rgani­
zarlon we are so well known [Q be.

No one bees e:meer . lone.

When someone
inyourfamily

gets cancer,
everyone

Inyour'family
needs help.

A defense
against cancer

can be cooked Up
inyour kitchen.

THIS SPACE COHTRIBUT EDAS,. PUBlIC SERVICE

==. -.

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
Jerrold (Type) SB-3
Jerrold (Type) Tr i-B i
Scientific Atlanta SA-3
Hamlin MLD-1200
Oak N-12 Vari-Sync
Jerrold 550 Converter
Jerrold 400 DRX-3DIC
(With Built in 8 8 -3) 169.00 109.00 100.00

Jerrold, Zenith, Hamlin, Sci. Atlanta, Pioneer
& MORE! OUR PRICES ARE BELOW WHOLESALE!

CABLE+ PILUS
14417 Chase St. 1481-A Panorama City, CA 91402

1-800-822-9955 • Other Info. 1-818-785-4500
ND CAliF. SALES - DEALERS WANTED

SATELLITE TV

CABLE TV secrets - the outlaw publication the
cable companies tried to ban. HBO, Movie Channel,
Showt ime, descr amblers , converters, etc. Sup­
pliers list included. $9.95. CABLE FACTS, Box 711­
R, Pataskala, OH 43062.

K.D. VIDEO
FOR ALL YOUR CABLE TV NEEDS
WE SPECIALIZE IN DEALER PRICING

FREE catalog - Lowest prices worldwide, save 40
- 60%. Systems, upgrades, parts, all major brands
factory fresh and warrantied. SKYVISION, INC.,
2009 Collegeway, Fergus Falls, MN 56537. 1 (800)
334-6455. International (218) 739·5231.

FREE catalog 32 pages. Satellite systems, ac­
cessories and upgrades lowest prices all major
brands rio-one undersells WEST INC., since 19771
(800) 222-9064.

5114 Balcones Wood Dr.#307 Dept.298
Austin TIC 78759 _

SURVEILLANCE - audio/video equipment - de­
bugg ing . Indust rial or private. 500 item catalog
$7.00. SECURITY SYSTEMS, 3017G Hudson ,
New Orleans, LA 70131.

1-800-327-3407
Call us for prices on large quantities

K.D. Video PO Box 29538, Mpls., MN 55429

Mode l
$ 68 83
$ 99 85

77 $135 87 $246
•• 0 KELVIN Electronics
• 0. 7 Fairchild Ave .• Plainview, NY 11803
0 •• (516) 349-7620 1 (800) 645-9212

NU-TEK ELECTRONICS II

RROLD-O AK-SCIENTIFIC ATLANTA-HAMLIN
ZENITH MANY MORE CALL TODAYI

" Only quality products sold " Easy to use
ISatisfactioo guaran teed ,J Knowledgeable sales staff

" Most orders shipped within 24 hours
:ALL FOR YOUR FREE CATALOG

g 1-800-228-7404~
MAKE THE CONNECTION

WITH
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CATV CONVERTERS
AT LOWEST PRICES

Panasonic, Jerrold , Tocom,
Pioneer, Scientific Atlanta ,

Zenith, Oak , Hamlin, Eagle,
and all other brands

Microwave Antennas
(wireless cable) with

matching descramblers
Cal l Mon-Fri 10AM - 5:30PM ::\ -'
Eastern time or write for .,Qi
FREE CATALOG E

~
NOCONNECTICUTSALES. It j'-, no--'t--'the--'in--'t,--'nt--'ot""Un-'-",-r..~1~:::-,ew-t""Odelraud any pay
television operatorand 'Ne will notassrst any companyor individual indoing so.
WAIVER I, the undersigned. ama conHnlutgadult of at lust 21 yurs 01agl, and fully
underslMtd th.tIOVtnefsfHpofaubl.dtcoderdoes BOt gl't'.the owl\trof th.dKod. r ltl.

~~1 t~~'m~~y~a~d'~~~~b'r~:~:':~~~rWl~:~gr~~~~or~~io~,,'r~~~,~~
r,~~I1~'~~rst;~bi;'C~~~Y~~.~ 1~~~orlbs,r::'':Stl~hag,.~b,:~~~:ir~:
siatt"tnrs~melmblrs stm bwspl'l:Mlll'lJrsutmmlb'lcrtmllUl IIld c....II Ilf MJlI'ln
lorunautllOnn d use

UNIIiMSAL
520 GLENBR OOK ROAD. SUITE NO 202

STAMFOR D. CT 06906

OrdersOnly 1-800-622-9022
Catalog &Info (203) 975-7543

LEARN TV/VCR
REPAIR

NoWyou can trainathome insparetimefor amoney-making
career asa TVNCR Repair Specialist. No previous experi­

ence necessary. No need to Quit your job orschool. Every thing
isexplained ineasy-to-understand lang uage withplentyofdraw­
ings. diagrams and photos. We show you howto troubleshoot
and repair video-cassette recordersandTV sets. howtohandle
housecallsandshoprepairsforalmost anymakeoftelevision or
VCR. Tools are included with your course so you can get
"hands-on" practice as you follow your lessonsstep bystep.
Send for free facts about the exciting opportunities in TVNCR
Repairand find out how \,OU can start making money in this
greatcareer. MAIL COUPON TODAY «o-e
1GB SCHiiiiLiiFiVivCRREPA'iR, o;;;t.DE080~ II "Ne'"'' 925 OakStreet.Scranton. PA18515

I
Please sendme full informationandcolorbrochure on howI can I
learn TVNCR Repair at home in my spare time. I understandI there isnoobligationand nosalesmanwill visitme. I
Name Age__1

I Address Apt. #__
I City/Slate Zip I
L!h~L_) ~

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-yearsub­
scription to our quarterly newsletter "IT's MAGIC!"
Order now! $29.95 for eachcourse +$3.50 postage
and handling. (New York residents add applicable
state and local sales tax). THE MAGIC COURSE,
500-B BiCoun ty Boul evard, Farmi ngdale, NY
11735.

VIDEO tape VHS basic cleaning and maintenance.
TV one and a half hours, VCR one hour. $38.00
each.JAMES BRADFORD, PO Box 38359, Detroit,
M148238.

ELECTRONIC review Detailed electronics review­
ing for bettering grades, interviews, and promotions.
Over 300 pages $39.95 include $4.25 shipping.
USER-GRAPHICS, Education Department, 7136
Everett, Boise, 1083704-7415.

LEARN IBM PC assembly language. 80 pro­
grams. Disk $5.00. Book $18.00. ZIPFAST, Box
12238, Lexington, KY 40581-2238.

TURN your love into a living! The professional video
industry needs qualified technicians. Institute of Au­
dio Research, the world leader in audio education,
announces the Video Technology Program for
people like you. In under a year turn your flair for
electronics into highly marketable skills. Grads work
in broadcast television, production companies,
manufacturers, corporate communications, etc. Fi­
nancial aid available if qualified. HS diploma or GED
required. INSTITUTE OF AUDIO RESEARCH, 64
University Place, New York, NY 10003. (800)
544-2501. NY, NJ, CT (212) 777-8550.

ANTIQUE RADIO CLASSIFIED
Free Sample!f{U

Antique Radio's
Largest Circulation Monthly. e 0

Articles, Ads & Classifieds. 0

6-Month Trial: $13. 1-Yr: $24 ($36-1st Class).
A.R.C., P.O. Box 802-L6, Carlisle, MA 01741

WANTED
INVENTIONS/new products/ideas wanted : Call
TLCI for free information. 1 (800) 468-7200 24
hours/day - USNCanada.

TRAVEL! High income! Radio officers wanted for
shipboard employment. Must have FCC Second
Telegraph license. Rae Echols, AMERICAN RA­
DIO ASSOCIATION, 5700 Hammonds Ferr y,
Linthicum Heights, MD 21090. (301) 850-5379.

CIRCLE 64 ON FREE INFORMATION CARD

$98.90 $89.50
(l-3) (4-up)# 290-200

$24.80
(lO-up)

18" EMINENCE WOOFER
MADE IN USA

TITANIUM COMPOSITE
TWEETER

$8.50
(1-9)# 260-333

With this kit you
can make speaker
grill framesup to
30" x 40". Kit
includes 4 comer
piec es ,2 "T"
brack ets , and 7
frame bars. Grill
mounting kit
included.

# 290-180

@PIONEER'

@ MOTOROLA PoIydax

12" SUB WOOFER
Dual voice co il sub woofer.
30 oz. magn et , 2" voice
coils. 100 wansRMS, 145
watts max. Is= 25 Hz. 6 ohm
(4 and 8 ohmcompatible).
SPL =89 dB lW/IM.
Response: 25-700 Hz.
QTS= .31, VAS= 10.3cu . It..
Pioneer #A300U30-55D.
Net weight: 6 lbs.

# 290-145 ~1~~)80

GRILL FRAME KIT

$5.90
(lO-up)

$2190

(6-up)

$6.50
(l-9)

#291-155 $2310

(1-5)

Original Sanyo
woofer. Paper
conewithvented
dust capand
treatedcloth
surround. 12oz.
magnet. 60 watts
RMS, 85 watts
max. 8 ohm.
Resonance:26 Hz.
Response: 25­
2,500 Hz.

# 270-050

PIONEER HORN
TWEETER
Mylar dome. 2.93 oz.
bariwn fenite magnet.
ohm. Response: 1800­
2OIlOO Hz. 35W RMS.
SOW max. Is ~ 2000 Hz.
SPL = 106 dB. Pioneer
# AHE60-5IF

• 15 day money bd:: guaralUe *$l5.OO minmJm ord er ·We accept
Moot""",,,-V,.,~.or<! COD. 0-' 'a! ho.Irm"""
"Ship ping"char ge - UPS chart fa te of$1.00($3.00 minimum charge)
"HourI : 8:30 am· 6:00 pm EST. Monda y - Frida y "Mail or der
C\lP) men, plaue call for Ihippinq estima te on orders e xceed..i.ng
5lbs.

$12.90
(6-up)

$34.50
(4-up)

$9.95
(l-9) (lO-up)
$12.50

f':~?3ss EMINENCE .~"
iiiiiiiiili""IliIlIII'lnte.rnatio=nal..Inc. 1-800-338-0531

Il£:,parts
fP XPI'f!.!!!!

340E. First SL,o..yto n, OBO45400
Local: 1·5t3-222.Q173
F~ 513·222·~

# 260-235

12 dBloctaverollolf.
800Hz. 5000Hz
crossover points. 8
ohm. 100watts RMS.

SPEAKER CONTROL
PANEL

3-WAY100W CROSSOVER 15" WOOFER

CIRCLE 56 ON FREE INFORMATION CARD

Panel with SOwan L-pads
for twee ter and midranqe
and built-in LED power
meter. 5"x 2 112" 100
watt version av aUab le

$14.50
(l-5)

12" POLY WOOFER
Super duty, 40 oz. magnet.
100 wattsRMS. 145 watts
max. 4 and8ohm compat­
ible (6ohm). 2" voicecoil.
1s=25 Hz. QTS= .I66.
VAS= 10.8 cu fi.
Response, 25-1800 Hz. Net
weight: 9 lbs. Pioneer
# A3OGU4O-51D

# 290-125 $36.80
(l -3)

# 260-210
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ANTI GRAVITY GENERATOR
40WAn BURNING CUTIINGlASER . .
HIPOWERPULSED DRILLING lASER
1MILLION VOLTTESLA COIL .
HIVElDCfTY COILGUN .
LASER LIGHT SHOW 3METHOOS . .
ELECTRONICHYPNOTISM TECHNIQUES sa.OO
lDWERPOWERED COIL GUN LAUNCHER sa.110
JACOBLADOER3MOOELS 510.00
SEEINTHE DARK 510.00
LEVITATIONOEVICE. . 510.00

GRA1­
w lC7­
a: ""RUB4­
c ""B1C5
~!jl MCP1-::'
a: ~lLS1 ­
Cf.) EH1­
Z EMll ­
c:z: J1.3 ­
..J SD5 ­
D.. lEV1-

~ FMV1K - 3MILEFM VOICETRANSMln ER $3450:s PFSlK- HAND CONTROLLEDPlASMA FIRE SABER $4950
C NIG7K - HIFWXNEGATIVE ION GENERATOR $3450

~~ PG5K- PLASMALIGHTNING GLOBE . $4950
z:i lHC2K- VISIBLESIMULATED 3COLOR lASER S4450
t;j a: HOD1K- HOMINGfTAACKING BEEPER TRANSMlnER .. S4450
en glGU6K- 25 MWHAND·HELD VISIBLELASER GUN. .. S24950
~ g: B1C3K - 250.000 VOLTTABLETOP TESLA COIL . . .S24950
Cf.) IOG2K- ION RAYGUN, projectenergy withoutwires 5129.95
t- TKEl K- TELEKINETICENHANCER/ELECTRICMAN $7950
5i2 VWPM7K - 3 MILE AUTO TELEPHONE TRANSMlnER .. $4950

Cl ASSE,MBl EDINOUR LABS
LLI lIST10 - INFINfTY XMTAListen inviaphonefines .. : . .519950
.... IPG70 - INVISIBLEPAIN FIELD BLAST WAVE GENERATOR$74.50= ITM10- 100.000 VOLT INTIMIDATOR UPTO 20' $9950
:E TAT30- AUTOMATIC TELEPHONE RECORDING DEVICE .S2450
LLI PSP40- PHASOR SONICBLAST WAVE PISTOL S8950
Cf.) DNE10 - ALLNEW 25"VIVID COLORED NEON STICK $7450
Cf.) LGU20- 5 TO 1MW VISIBLERED HeNeLASER GUN .. Sl9950c:e BLS10- 100,00WAnBLASTER DEFENSE WAND ... .. sa950

EASY ORDERING PROCEDURE· TOLLFREE 1-800·221-1705
or24HRSON 1-603-673-4730 or FAX ITTO 1-603-672-5406

ViSA.MC, CHECK.MOINUSFUNDS.INCWDE 10% SHIPPING.ORDERS
SlllO.110 &UP ONLYADO S10.llO. CATALOG S1.00OR FREE WITH ORDER.

A ll J errol d, Oak, Hamlin , Zen ith, Scientific
Atlanta, Magnav o x an d a ll spec ial ized cable
equ ipment avai lab le for shipment w ithin 24
hours. Fo rfast service M C / VISA or C .O .D .
tel ephon e o rders accepte d (800) 648-3030
60 D ay G uaran tee (Quanti ty Di sco u n ts)

8 A .M. to 5 P.M . C .S .T. CLOSED WEEK­
ENDS. Send self-add ressed Stamped enve ­
lope (60¢ postage) fo r Catal og .

LEARN to clean/repa ir fax machin es. Huge new
ma rket! Earn $8 5/hour. No experience necessary.
Free de tails call 1 (800) 537-0589 or write to : VIEJO
PUBLICATIONS, 354 0 Wil shi re Blvd . # 310 , Dept.
FX200, LA, CA 90010.

MAKE $75,000 to $250,000 yea rly or mo re fixing
IBM color mo nitors (and most brands) . No invest­
ment. Start doing it from your home. (A te lepho ne
req uired .) Info rmation, USA, Ca nada $1.00 cash.
US funds. other co untries $8 .00 RANDALL DIS ­
PLAY, Box 2168,R, Van Nuys, CA 91404 US A.

INVENTORS: We subm it ideas to industry. Find out
what we can do for you . Call 1 (800) 288-ID EA.

BUSINESS OPPORTUNITIES

WANTED: Australian Kit Supplier is see king bu lk
supplie rs of any interesting new and d isposal elec­
tro nic components and assemblies: Eg : im age con,
verter tubes (RCA 6032, RC A 6929, XX1080 etc.),
laser tubes/d iodes/accessories, lens assemblies,
small C .R.O . tube s, etc . etc., OATLEY EL EC,
TRONICS, PO Box 89 , Oat ley, N .S.w. 2223, Syd­
ney, A ustralia Ph : (02) 5794985 Fax : (02) 57079 10.

MAKE $50/hr wor king evenings or weekends in
yo ur own elec tronics busi ness. Send for free facts .
INDUSTRY, Box 531, Bronx, NY 10461.

TUBES - 2000 TYPES
DISCOUNT PRICES!

Early, hard-to-find, and modern tubes.
Also transformers, capacitors and
parts for tube equipment. Send$2.00
for 24page wholesale catalog.

ANTIQUE ELECTRONIC SUPPLY
688 W. First St.-Tempe, AZ. 85281 -602/894-9503

EASY work! Excellent pay! Assemble pro ducts at
home. Call fo r info rmation. (504) 641-8003 Ext.
5192.

INVENTO RS! Confused? Need help? Call IMPAC
for free info rmation package. In US and Ca nada: 1
(800) 225-5800.

KV L CTR0NICS INC O R D E R IN CALIFORNIA 800-521-MARK
ORDER OUTSIDE CA 800-423-3483MAR E E ,. FREE CATALOG & INFORMATION ( 2 13)8 8 8 -8 9 8 8

Co mpetitive Pricing ::: Fast Shipping FAX (213) 888-6868
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25.20

35.00

38.00
46.14
27.24
38.80

139.00
70.00
34.00

$ 65.00
18.88

.S 51.20
12.65
9.22

18.00
12.00
20.00
24.15
29.00
38.45
19.46
26.80

TA-3600

PRICE
.. $ 26.00

21.00
27.00
21.00
15.00

..................................." ." ...." ...... 14.50
42 00

MATCHING
TA-800. TA·802. TA-820A, TA-1000A, TA·1500
TR·S03. TA-323A. TA·400. TA·300
TA·477 .
TA·120 MK 2 .
TR-355B
TR-355A
TA 3600

POWER TRANSFORME RS

MISCELLANEOUS

METAL CABIN~:TS WITH ALUMIN UM PANEL

DESCRIPTION
56VCT, 60VCT 6A
72VCT3A
80VCT 6A
48VCT 6A
52VCT3A
36VCT SA
112VCT8A

DESCRIPTION
3 Channel ColorLightController .
Stereo Loudspeaker Protector .
FM Wireless Microphone .
ACIDCQuartzDigital Clock .
SoundITouchControi Switch ..
Infared Remote Control Unit w/case .
BarlDot Level Meter .
3';" Digital Panel Meter ..
20StepsBar/Dot Audio Level Display .
Superior Electronic Roulette .
7 BandHI-FI Graphic Equalizer ..
4 Channel Professional Color Light Controller-e .
AudioN ideo Surround Sound Proce ssor * 62.00
Dynamic Noise Reduction 26.00

H" x VI"' x 0" MATCHING PRICE
3" 12' r: TA-2800,TA-377A, TA-2200 " $ 22.16
4" 16' 8" TA-323A. TA-377A. TA-2200 " "........... 26.64
4" 19" 11W TA·802. TA·820A, TA·' 500. TA·' 20MK2.TA·800.TA-1 000A 32.00
5" 19" 11W TA-477, TA-800, TA-1500, TA-1 000A, TA-3600 35.00
2~~ M 19M 8M TA·377A, TA-2800, TA ·2200. TA-120MK 2 ..... 28.50

TA-477

MODEL
LG-1273
LG-1684
LG-1924
LG-1925
LG-1983

MODEL
#001
#002
#003
#004
#005
#006
#007

MODEL
TY-23B
TY-25
TY-35
TY-36
TY-38
TY-41MKV
TY-42
TV-43
TY-45
TY-47
SM-222
SM-328
SM-333
SM·665

& B e g in ner && Inte rm edia t e &&& Advance d * Fully A sse m bl ed
: SM-32B $ 139.00 $~

Spec ial SM-333 $ 70.00 $ ~
Price TA-2500 $ 6B.BO $ ~

T,A-2400A s 96.00 s ):lo6;llli

5 43.00
48_00
52.00
44.50
90.00

179 00

s 69.50
20.76
20.76
22.55

$ 16.58
17_71
38.81
29.00
70.00
38.35
75.00
34.93
85.00
79.20
59_72
49.37
80.58
95.81
58.24
96.00
58.80
63.57
38.50

103.00

ASSMB.

ASSMH.

ASSMB.

LG-1924LG-1925

POWER SUPPLIES KIT

INSTRUMENTS KIT

AMPLIFIERS KIT

3Y. Multi-Functional LedD.P.M. (w/ABS plasticcase) $ 34.50
4Y. Hi-Precision D.P.M........... 38.00
4';" Hi-P rescision D.P.M. (w/ABS plastic case) . 41.20
3Y. Multi-FunctionalLCDD.P.M. (wlhold function) 36.00
150 MC Digital FrequencyCounter " _ ". 79.00
1GH F Ct .

0 -15V 2ARegulatedDCPowerSupply(w/case) 5
0 -15V 5A Regulated DCPower Supply.... 14.55
0-30V3A Regulated DC Power Supply _... ............... 14.55
0 -50V 3A Regulated DC Power Supply ""... 15.75

DESCRIPTION
Digital Voice Memo ....... .... .. 5 30.00
Multi-Purpose Melody Generator 11.84

~5~-b;:~~~M'te~?nd~~:~re~~~~·~:ni·p· ·.•:~: · :: : : : : : : :: :: : : : :: : : : : : : :: : ~~:~~
30WMulti-Purpose Single Channel Amp 20.00
60W StereoPower Booster(w/case) .
30Wx2 Stereo Pre-main Amp 29.50
Hi-Quality FETStereo Pre-Amp 59.95
40W SolidState MonoAmp 28.00
120W Mosfet PowerMonoAmp........ .. 68.00
80W+80W DC Pre-Main & PowerAmp 60.92
80W+80W DCStereo Main Power Amp 45.94
60W+60WOCLDC Pre-Main StereoAmp 40.39
100WDynamic Class "A"Main Power Mono Amp 59.69
100Wx2Class "A" DC Stereo Pre·MainAmp 73.70
FETSuperclass"A" DC Pre-Amp _ 47.70
Electronic Echo & Reverberation Amp *. .
HQ Pre-Amp, w/10 band graphic equalizer " ..
HI-FET IC Pre-Amp. wl3way tone control 48.90
Stereo Simulato r (mono TVI any mono source) _.. 27.00
300W HQ Hi-Fi Power Mono Amp _....... .......... 79.00

Kit Set
AS6mb. Set 160.20 130.50 104.15 122.92

Due to this special otter & low price , we can only exchange or repair any of these units

(TA·3600, TA-477, TA-802 & TA-1000A) within 15 days of your receipt. Metal Cabinet
The above prices are for the complete sets. For separate unit price. please see below ,

TR-100A
TR-355A
TR-355B
TR-503

SM-43
SM-48
SM-48A
SM-49
SM-1 00
FC l000A

MODEL
TA·28MK2
TA·SONB
TA-50C
TA-120MK2
TA-300
TA·302
TA-323A
TA-377A
TA·400
TA-477
TA-800
TA-802
TA-820A
TA-1000A
TA-1S00
TA-2200
TA-2400A
TA-2500
TA-2800
TA-3000
TA-3600

..
:, I u ' ~,~ I I , J ,. . • I ~{~[~{ 1· ( [ " 'j " '. ' . '... . ,,~ .IJP~G·O'O c"uS ' ~, l ('! Po,US I Busmess a Snowrocm bours 'Paclhc Tlmel

~ '" I' I ,~ , • ~ I • { .j .. . .r• • • •) 1 I 'I "I . ', 1 ' 1 .' 0 , • J '.0 ." (. (j • I I ItJ • • ;>Y • u ' .• R . C. • Mon thru Fn 930 am 10 5 00 pm
~ ;,_ I I-~' . .. . ;, • t , • .'"' 1 I 1 '. , . ,0-' .... ",. "oJC t}. '~ . , .....r, I "'J Sat 10 00 amto5 00 pm

MARK V E LECTRONICS, INC. - SOl9 E. Slauson Ave, Mo nte bello, CA 90640~E3[i\i

& in dicates th e le v e l of d iff icult in th e assembl ing o f our Products .
Amplifier TA-3600 TA-477 TA-802 TA-l 000A

\~ f. +
e,~C\e~ . Metal Cabinet LG-1925

0\ +
Transformer
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THE ELECTRONIC GOLDMINE

HAVE SOME FUN! Introduct ions. Confessi ons. Jokes.
Advice. 1·900-FUN·1990. $.95 minute.

INVENTORS

OF INTEREST TO ALL

COMPUT ER KI TS

BOOKS· CATALOGS · MAGAZINES

MONEYMAKING OPPORTUNITIES

BEST BY MAIL
Rates: Write National, Box 5, Sarasota , FL 34230

BUSINESS OPPORTUNITIES

BANISHED 1,500 YEARS! Translation of Ancient
Manuscr ipt, Gospel of Jesus Rediscovered. Free detai ls.
Rare Books·(RE), 11246 South Postoak, Suite 306,
Houston, TX 77035.

FREE CATALOG·DESIGNER Cloth ing. OMEGA, 101(RE)
Clematis, Pensacola, FL 32503-2834.

CLUE INTO PROFITS as a Private investigator! Detail s
$1.00 ! PPS, 11504 Hughes, Houston, TX 77089.
".:;e YOU ITCHING to make more money? Detail s.
Grayco, 16123 Crysta lcreek, Cerritos, CA 90701.

900 PHONE NUMBERS·$5,000 + possibl e weekly, litt le
money needed, I'll teach you. Send $9.95 + $1.00 StH.
RSI, Box 660-(RE), H.V., PA 19006.

ROBOTS! FULLY ASSEMBLED and kits , robot arms, PC
inte rfaces, motor sensors. $30.00 to $80,000.00. Cata log
$5.00 refundable with order. HTO, P.O. Box 3084, RSF,
CA 92067.

INVENTORS! Can you pat ent and profit from your _
idea? Call AMERICAN IN VENTORS CORPORA­
TION for free information . Over a decade of service
1 (800) 338 -5656. In Massachusetts or Canada ca ll
(413) 568-3753.

PACIFIC CABLE CO. , INC.
7325Ya Reseda Blvd .• Dept .1000

Reseda , CA 91335•

WHY ren t? Homes for $1.00, repos. Gov't give away
program s ! For informatio n (504) 649-0670 Ext.
R-5192.

LET the government finance you r small business .
Grants/loans to $500,000 . Free recorded message:
(707) 449 -86 00 . (KS1).

EA SY! Moneymaking on e man CRT rebui ld ing
machin ery. $6,50 0.00 - $11,900 .00 . CRT, 1909
Lou ise, Crystalake, IL 60014. (815) 459-0666.

YOUR own rad io station ! AM, FM, TV, cable. li ­
censed/u nl icensed. BROADCASTING, Bo x 130­
F9 , Paradise, CA 95967.

•••••PRESENTING•••••

CABLE TV
DESCRAMBLERS
••••• STARRING •••••

..RROLD, HAMLIN, OAK
AND OTHER FAMOUS MANUFACTURERS

• FINESTWARRANTY~ AVAILAIIL£
• l O\lJEU RETAil/v.+KX.EW£ PRtCESIN U.S.
• ORDERS SHII"f'ED FROM STOCK \lllTH IN 2't HOURS

FOR FREE CATALOG ONLY 1-800-345-8927
FOR AU. INFORMATION HI1.709-9937

RECOVER pure go ld from scrap cir cuit boards,
elec tronic parts. Easy methods. Send $5.00, RECY·
CLING, Box 11216PE, Reno, NV 89510-1~16.

PROJECTION TV... Make $$$'s ass embling proj­
ectors. Easy!... Results comparable to $2,500 proj -
ectors Plans, 8" len s & dealers info rm ation
$25 .50 Professional systems available .. . Illus-
trated catalog free. MACROC OMA, 15GAX Main
Street, Washington Crossing, PA 18977... Credi t­
card orders 24Hrs. (215) 736-2880.

~F=E~~~~~= KIT ...---- - - --"'1
(1VtlCR Remol!S. LEOs)* Produces So\.Ol Old
Bnl,tl Red LED 0uti'J1* OpeniesonfN~oy (001100.)* Comes,,~ PCBoo'd. Pals
andInstructions* SiZe a PCBoorll: ~5" x1.4"

C6442 $19.95

C6441 $5.95

CIR CLE 176 ON FREE INFORMATION CARD

INFRARED MODU LE

~
Small irdrared receiver module is sensitive10 almost all

• / / " ,,"ell~mae ooriJolle~ :rxIle3lJes hilt> gain. Has on~ 3

/.
/ hal"", pi... Openies lrom !MlC:rxI isvery sero!iIo (I 'Om

fiitll .., lED or_a low .,ftaQe ~""lmm Lll Il 5CJl """Y).

t.1odul.arxI hal"", d",~ onty.)'CXJ provide CXJ!PUI device
G514 $1.29 oILED .. ~..,..SiZea pcBoorll: .9"x3 "x .4".

MINIMUM ORDER: $10 00 plus $3 00 sl>pp,ng and handhng
We accept Me Visa ard Money Orders

SEND ORDERS TO: The Bectrc nc Goldrr me
P O Box 5408 sco nscae AZ 85261
PHONE ORDERS' 16021 451 7454

MINI GEIGER COUNTER KIT* DetedS AU. TYI"'01 RadiaI"n* Uses se", ijilo AiII\1 IWm'OTlile* 0per.l1!S ImmfNBaItert (001 lrel.) -* Comes " InPCBoMti. PMs. -o~ ~IH\
Tlile arxl l"' tnx:!" 1lS _l&JIHl* S.. a pcBoi<ll 3"x 1.9· 0@B~6 itct
C6430 $59.95 <=- <::> 8\1 •

BATTERY OPERATED BLACK UQHT KIT* Deleds InvOit;e FImscorI ~. FILmS<ZIi Mi"'~1s. ell:.

* : la1ie UrlilmdUShaped BOCk L\iIt Tlile.

fIrm i
* Comes Win PCBoMti. P>1s, Tube:rxI1nsln.d....* 0peIaes from Mt fN BaltrySooltO (001100.) * SiZe 01BoMti: T' x1$'

96356 $13.95

UNICORN· YOUR I.C. SOURCEI

• Output: 10 m W (m ax.)
• Current: 90-150 mA
• Operating Voltage: 2 .2·2.5V
• Wav elength: 820nm

STOCK# PRICE

• Output: 5 mW (m a x .)
• Current: 20 m A
• Operating Voltage : 2 .2-3.0V
• Wavelength : 665nm

STOCK# PRICE

EPROMS
STOCK. PINS DESCRIPTION '24 25 99 : 00 .

1702 24 256x 4 lU5 3.99 3.79 3.41
2708 24 1024x 8 450n5 6.49 6.17 5.55
2758 24 1024 x 8 450n5 3.99 3.79 3.41
2716 24 2048x 8 450n$ (25v) 3.29 3.13 2.82
2716·1 24 2048 x 8 350n5(25v ) 3.79 3.60 3.24
TMS2716 24 2048 x 8 450ns 6.29 5.98 5.38
27C16 24 2048 x 8 450n5 (25v-CMOS) 3.99 3.79 3.41
2732 24 4096 x 8 450n5 (25v ) 3.79 3.60 3.24
2732A-2 24 4096x 8 200n5 (21v) 3.79 3.60 3.24
2732A 24 4096x 8 250n5 (21v) 3.69 3.51 3.16
2732A-4 24 4096 x 8 450n5 (21v) 3.19 3.03 2.73
TMS2532 24 4096 x 8 450n5 (25v) 5.79 5.50 4.95
TMS2532P 24 4096x 8 450n5 (25v-One TimeProgrammable) 1.99 1.89 1.70
27C32 24 4096 x 8 450n5 (25v-CMOS) 4.19 3.98 3.58
2764-20 28 8192 x 8 200n5 (21v) 3.99 3.79 3.41
2764 28 8192 x 8 250n5 (21v) 3.79 3.60 3.24
2764A-20 28 8192x 8 200n5 (12.5v) 3.99 3.79 3.41
2764A 28 8192 x 8 250n5 (12.5v) 3.29 3.13 2.82
TMS2564 28 8192x 8 250n5 (25v) 6.79 6.45 5.81
27C64 28 8192x 8 250ns(21v-CMOS) 4.19 3.98 3.58
27128-20 28 16.384x 8 200n5 (21v) 5.79 5.50 4.95
27128 28 16.384 x 8 250n5 (21v) 5.09 4.84 4.35
27128A 28 16.384 x 8 250n5 (21 v) 5.79 5.50 4.95
27C128 28 16.384 x 8 250n5 (21v) 5.79 5.50 4.95
27256·20 28 32.728x 8 200n5 (12.5v) 5.29 5.03 4.53
27256 28 32,768x 8 250n5(12.5v) 4.79 4.55 4.09
27C256 28 32,768x 8 250n5 (12.5v·CMOS) 5.29 5.03 4.53
27512-20 28 65.536x 8 200n5 (12.5v) 7.49 7.12 6.41
27512 28 65.536 x 8 250n5(12 .5v) 6.99 6.64 5.98
27C512 28 65.536x 8 250n5(12.5v-CMOS) 6.99 6.64 5.98
27Cl024 32 131.072 x 8 200n5 (12.5v-CMOS) 17.99 17.09 15.38
68764 24 8192x8 45On5 13.99 13.29 11 .96
68766 24 8192x8 450ns 14.99 14.24 12.82... UNICORN •ELECTRONICS

• 10010 Canoga Ave.. Unit B-8' Chatsworth. CA 91311
OUTSIDE CALIFORNIA: (800) 824·3432 (Orders Only)
IN CALIFO RNIA: (818) 341 ·8833
ORDER BY FAX: (818) 998-7975

Minimum Order: $15.00$129 .99

$19.99

$9.99

PRICE

$39.99

LS3200

LS022

• O utput: 5 mW (max .)
• Current: 65-100 mA
• Operating Voltage : 1 .75-2.2V
• Wave length : 780nm

STOCK# PRICE

S81053

• Output: 2.5 mW (m ax.)
• Current: 90·150 mA
• Operating Voltage: 2 .2 -2 .5V
• Wavelength: 820nm
• Coll imation : .18 m ra d (typ .)
• Size : 11 m m diameter

STOCK#

S81052

LASER DIODE
(VISIBLE-R::D)

~

LASER DIODE
(VISIBLE-RED)

~

LASER DIODE
(INFRA-RED)

COLLIMATOR PEN
(INFRA-RED)
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QUALITY PARTS • DISOOUNT PRICES • FAST SHIPPING

00 ohms light
6K ohms dark.

1.182" dla, X .0S"high.
1.18" lo ng leads. CAli PRE-7 2 for $1.00

100 for $45 .00 ' 1000 for $400.00

High qualtty mo1d&dASS Q
instrument enclosures.
Integrated PC board
standoffsand two sets
of vert ical mounling slots lor
frontand rear sub panels. Allenclosuresare
6" wide X 6 114" deep. Cho ice of three heights.
Includes non-sk id rubber feet and hardw are.
Availab le in beige, ivory, black, and blue.
Panel hL CAT#
2 1/4' CAT#MB-A S7.5088OO 10 forS65.00
2518' CATtMB-B S7.7588OO 10 for S67.50
3' CATtMB-C S8.00 88OO 10 for S70.00
Please speeny color.

PC bo ard w~h electret mike respo nds
to sounds in immediate v icinity. Originally
part of sound actlvated light organ. Sh uts
off when sound is not present, Includes

hook-up diagram.

CAT# SAB·2 $2 .50 each

CIRCLE 107 ON FREE INFORMATION CARD
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Four M nic kel cad-
mi um batte ries con­
nectedin series to
ma ke a 4 .S vonpack.
Ba tteries are in a
2 X 2 configuration
w ith a 2 pin conn ector
attached. The four
batteries can be
separated Into singl e
AA si ze so lder tab
nickel cadmium batteries
or resoidered into other co nf igurations.

SPECIAL SALE PRICE NOW
$3.00 per pack' 10 packs for 525 .00

CAli HCB-41AAU

REFLECTIVE OPTO SENSOR
Optok# K-8711

Wedge shaped .~
device with IR
emitter and
receiverpointing
the same direction. Ught rays
from. critterbounce off nearby
objectand register on receiver.
Effectiverangeapprox. 0.15 ".
CATlI OSR-1 75¢ each

. ,

.ii·.i.l.il....:..I..b..::.::.:..:.~.::.::.;·.! .•.~.: .•.: .::...~..•:...:.~..·..·.•·..·.R.:.H.::.·..•.y.:A.•·...::.:·.; .; .~.:.•.:.•.~.:..•.:.:.C.t:.•.•·.:·..·.~.:·...:.:.: .•.r.·.(.·:.··.U.t.•.:...!S.E.•...•..·.E.•: .' .! .!:.b.::.:.;:.::.~.·:.i.•..•.ii..li..:.i.l!t::::iPlttg:SgN$.QR::::it':

INFORMATION (818) 904-0524

, ...,

12 VOLT D.C.
D.P .D.T,
DIP RELAY
Miniaturerelay
fits standard 16 pin (dip) sockets
or ..IIdirectly mou nt to p.e.
boards. GI Clare# LM440 00 '
280 ohm ' 30 va s" tehing.
CATtCRLY-12 52.5Oeach

24 VOLT D.C . COIL 1_.
KUP S1y1o
11 pin base
can be socketed,
directsoldered or quick
conn&et terrrinals can be used.
1 3/8' x 1 112"x 2". 3.P.OT. •
5 amp contacts' 470 ohm
CATtRLY-3S24 S2.25 each

FAX (818) 781-2653
Call Or Write For Our
Free 60 Page Catalog

Outside the U.S.A. send $2.00
postage for a catalog .,

~
~. ALL PLUG OIRECTLY

INTO 120VAC
OUTLET

6 Vae 0 600 rna. CATtACTX-660 $3.50
8.3 Vdc 010 rna. CATt DCTX-8310 $1.50
12 Vdc @ 500 maoCATt DCTX·125 $4.50
9 Vde 0 1 ""'P CATt DCTX-951 $5.00
24 Vae 0 625 rna. CATt ACTX·2462 $3.00

Mutti ProductsIntemational#
A19N -HO-10 11
Primary: 600 ohm
Secondary: 6001600ohm
0.77' X 0.61" X 0.63" high.6 p.
pins on 0.187- centers. Primary
inductance :~ mH min., at l1kHz, 1 yo~.

CATtTCTX·1 $1.25 each • 10 for 511.00



XY999

XYl683

• 5.25 " needle nose pliers
• 6 piece precision

screwdriver set
• Brush
• 10 piece scr ewd river set:

5 Slotted & 5 Ph illips
• Flat nose plie rs
• Carrying cas e :

17.63"W x 12.5"0 x 3 .5",

UVP EPROM Eraser.-.-_.r:--.Z •

WM2

• Stainless steel scissors
• Ut ility components bo x
• B pes . hex key wrench
• Oigital Mu ltim eter
• Rou nd need le fi le
• Flat needle file
• S" adjustable wr en ch
• Ut ili ty kn ife wit h extra blade
• Bent needie nose plier s
• Oiagonal cutting pliers

Prototype
Design Stations

A.R.T. EPROM Programmer

10 ' measuring tape
Electric tape
6" long tweezers
7" brush and scraper
7" fine po int probe
7" slotted probe

• Rosin core solder
• 30 watt so ldering iro n
• Oesold ering pu mp
• Soldering stand

Soldering and Desoldering Stations

Tools Included in Kit

The MS305 pro vides the tools needed fo r build ing,

repair ing and general maintenance of most electronic

equipment. A convenient and durable carry-along

combinati on loc k case safely. prot ects and secu res

th is 51·p iece tool kit. From the digi tal multimeter to

the des oldering pump th is kil Is the perfe ct item for

technic ians and electronic enthusiasts .

51-Piece Electronic Tool Kit

MS305 $119.9:

• Progr ams all current EPROM s in the 27 16 to • Erases all EPROM's' Erases 1 chip in H
27512 rang e p lus t he X286 4 EE PROM Min. and 8 Ch:lflS in 21 min. • UV intensity
• R S 23 2 port · Software included 6800 UW/CM

EPP $179.95 DE4 $69.95

SO Watt Digital Display Soldering Station • Electronic temperature .......
control from 200" to 878"F • Temperature displayed on easy to ,_"'"j
read .5S0·H 3-digit LED readout • Nichrome heating element

XY960 $99.95

WM1 Special Feature s : • 4 potentiometers' Built-in speaker

WM2 Spec ial Featur es: • Pulse Generator • Binary coded
decimal (BCD) to 7-segment decoder/driver ' DB25 connector
• Frequency counter (1Hz to 1MHz)

WM1 Analog Prototype Statio n •••••••• ••$199.95

WM2 Digit al Prototype Station •••••••••••$249.95

30 Watt Electronic Temperature Controlled Desoldering Station
• Electronic temperature control from 212" to 842"F ' Self-contained
high rotary vacuum pump

XY999 $279.95

WM1 & WM2 Features: • Removable solderless breadboard
• Variable and fixed DC power supply ' Multi-frequency sig­
nal generator , Analog multi meter • 8 bicolor LEOs (red &
green ) • 8 logic switc hes ' Logic probe' Lighted power
switch • Fuse overload protected • Sturdy ruggedi zed
case

SOWatt Analog Display Soldering Station , Electronic temperature
control from 200" to 878"F • Cartridge heating element for a longer
life of the soldering tip

XY1683 $59.95
60 Watt Analog Display Soldering Station • Electronic temperature
control from 200" to 878"F • Ceramic heating element for a steady
temperature and long life

XY2660 $89.95 e

24 Hour Order Hotline (415) 592-8097
QUALITY PRODUCTS • COMPETITIVE PRICING • PROMPT DELIVER'1

GoldStar 20MHz Oscilloscope and
1GHz Frequency Counter

,...". •-: ,1',1
~4 . 1 .1 ;
~ • 1- ......-~ 'l : , ,,~ ... \

GS7020

M3610 3.5DigitMullimeter $49.95
M3650 3.5DigitMullimeterwlFrequency &

Capacitance $69.95
M3650B sameasM3650wIBargraph $74.95
M4650 4.5DigitwlFrequency. Capadtance and

Data Hold Switch $99.95

Multimeter Specials

Mao:
• ACIDC voltage, AC/OC current, resistance,
diodes, cont inuity & frequency • Full auto­
ranging on OC voltage · Highllow semi­
autoranging for AC/OC current and ohms
• Oata hold switch • Extra-large display

MBO 3.750'!llt Mullimeter $59.95

M3900:
• AC/OC voltage, AC/OC current, resistance,
diodes, continuity, dwell angle and engine
RPM · High surge voltage protection

M3900 3.5Digit Multimeter $59.95

• Large S- rectangular display
• High sensitivity: 1 mV/div

GS7020 Oscilloscope $399.95

• Wide measuring range
• Measured value hold function

Fen 02 FrequencyCounler....... $299 .95

PROTOTYPING PRODUCTS
Jameco Solderles s B readboards

Part Dim. Cont8ct Bind ing
No. L"xW' Points Posts Price

JE21 3.25 X 2.125 400 $4.95
JE23 6.5 X2.125 830 $6.95
JE24 6.5 X3.125 1.360 $12.95
JE25 6.5X 4.25 1.600 $17.95
JE26 6.875 X5.75 2.390 $22.95
JE27 7.25X 7.5 3.220 $32.95

Metex Digital

Multimeters
Genera l specs:
• Handheld. high
accuracy · AC/DC
voltage. AC/DC
current, resistance.
diodes, continuity,
transistor hFE

• Manu al ranging wI
overload protection

M3650, 36508 & M4650 only :
• Also measure frequency and capacitance

M4650 only: • Data holdswitch , 4.5 digit

Oscilloscope Probes

·Attenuation: x1 / x10 e" c-
• Capacitance ,-- . '1-

(LF180): 180pF ~l\
/ 22pF; (LF210): "
40pF / 17pF -0_

LF180 40MHz Oscilloscope
Probe $19.95

LF210 100MHz Oscillosccpe
Probe $29. 95

$2.25
$2.00
$1.49
$1.09
$.89

$2.75
$2.39
$2.15
$1.75
$5.25
$3.75
$3.15
$2.95
$2.59
$5.95
$4.95
$3.95
$3.59

$13.95
$12.95
$12.35
$13.45
$12.95

120ns. 16Kx4
150ns. 16Kx4
120ns. 16Kxl
150ns. 16Kxl
zcons, 16Kx1
ioore, 64Kxl
120ns.64Kxl
150ns. 64Kxl
200ns. 64Kxl
sons,256Kxl
80ns. 256Kxl
lOOns. 256Kxl
120ns. 256Kxl
150ns. 256Kxl
80ns. 64Kx4
l OOns. 64Kx4
120ns. 64Kx4
15005. 64Kx4
70ns.1Mxl
80ns.1Mx1
l oons. 1Mxl
so-s.256Kx4
tooos, 256Kx4

TMS4416-12
TMS4416-15
4116-12
4116-15
4116-20
4164-100
4164-1 20
4164-150
4164-200
41256-60
41256-80
41256-1 00
41256-120
41256-150
41464-80
41464-1 0
41464-12
41464-15
511ooop·70
511OOOP-80
511ooop·10
514256P-80
514256P-10

Dynamic RAMs

NEC V20 & V30 Chips

UPD70108-5 5MHz. V20Chip $5.25
UPD70108-8 BMHz. V20Chip $6.95
UPD70108·10 10MHz. V20Chip $10.95
UPD701 16-8 8MH!. V30Chip $7.95
UPD7011 6·10 10MHz. V30Chip $13.49

Partial Listing • Over 4000 Components and Accessories in Stock! • C~II for Quantity Discounts

CIRCLE 114 ON FREE INFORMATION CARD

Static RAMs

6116p·3 150ns. 16Kx1(CMOS) $2.79
6264LP-10 ioons.64Kxl (CMOS) $6.95
6264LP-15 150ns.64Kxl (CMOS) $4.95
43256-10L lOOns. 256Kx1 $10.95
43256-15L 150ns. 256Kxl $9.95
62256Lp·15 150ns. 256Kxl (CMOS)$10.95

Intel Math Coprocessors

8088 or 8086 Sy stems
8087 5MHz $89. 95
8087-2 8MHz $ 129. 95
8087·1 10MHz $ 169.95

80286 Systems
80287 6MHz $ 139.95
80287·8 8MHz $209.95
80287-10 10MHz $239.95

80386 Systems
80387-16 16MHz $349.95
80387·20 20MHz $399.95
80387-25 25MHz $499.95
80387-33 33 M Hz $649.95

SIP Modules
41256A9A-80 80ns.256Kx9 $54.95
41256A9A·10 lOOns. 256Kx9 $44.95
421oooA9A-70 70ns. 1Mx9 $169.95
421OOOA9A-80 BOns. 1Mx9 $124.95
421oooA9A-10 l oons.1Mx9 $116.95
94000L-80 80ns.4Mx9 $499.95
94oooL·10 100ns.4Mx9 $499.95

SIMM Modules

41256A98-80 BOns. 256Kx9 $49.95
41256A98·10 l OOns. 256Kx9 $39.95
421OOOA8B-10 l oons. 1MxB $109.95
421oooA9B-70 70ns. 1Mx9 $139.95
421oooA9B·80 80ns. 1Mx9 $119.95
421oooA9B·10 100ns.1Mx9 $113.95
940005-80 80ns.4Mx9 $499.95
940005-1 0 loons. 4Mx9 $499.95
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Please

reter to

Mail Key 2

when

ordering

24 Hour Order Hotline
(415) 592-8097

$50.00 Minimum Order

FAX's (415) 592-2503 or (415) 595-2664
Telex 176043 - Ans. Back: Jameco Blmt
Data Sheets - 50¢ each
For a FREE48-PageFlier send $2.00 to cover
First Class Postage and Handling
0 1990 JamecoElectronics 9190
CA Residents Add

6.25%,6.75% or 7.25% Sales Tax
Shipping · Add 5% plus $1.50 Insurance
(May vary accord ing to weight and shipping method)

Terms: Prices subject to change without notice.
Items subject to availability and prior sale.
Complete list ot termszwarranuesis available,upon reques t.
IBM IS• regtl lertd tracs.mark of International B!Jslness MachINS

Above Drives Include Hard Disk Drive,
Contro ller & Cables

Floppy
Disk
Drives

Colorado Memory Systems
• IBM PCIXT/AT/386 Compatible ' Back-up
40MB in 40 minutes' Back-up 60 to 120MB
with extended tapes and data compression
software ' Includes 40MB tape cartridge

DJ10 40MB Tape Back-Up........ .. $329.95
KE10 ExternalEnclosure Kit ••••••••••••••$149.95
TB40 40MBTapeCartridg $24.95
TBsa 60MBTape Cartridg $32.95

1355 Shoreway Road, Belmo nt, CA 94002

Sony

MPFll 3.5' 720KB OiskOrive $69.95
SMK 5.25' InstallationKitfor MPF'l ..$14.95

Mitsublshi
MF3538 3.5"720KB lntema l Oriv $99.95
MF3558 3.5" 1.44MB lntemal Driv $ 119.95
001 MF3558 Software lor systems Without

1.44MBdiskdriveBIOScapabilrty ... $14.95

Teac

FD558 5.25'360KB lntema l Driv $8 9.95
FD55G 5.25' 1.2MB Internal Driv $99.95

-MlniScribe (XT~MFM)
M8425XT 20MB(68ms)3.5·HH $2 89.95

MlniScribe (XT-RLL)
M8438XT 30MB(68ms) 3.5·HH $299.95
M8450XT 40MB(46ms)3.5·HH $369.95

Conner (AT-IDE)
CP3044 40MB(25ms)3.5·Low Profile $429.95
CP3184 80MB(25ms) 3.5·HH $649.95
CP3104 100MB(25ms)3.5·HH $699.95

Hard Drives & Tape Back-Up

Jameco®
~

9600E
Pictu red

JE201Z

Modems

Serial Mouse & MouseWare

Softwar $89.95
Mouse w/Bus Board & Mouse­

War. Software . .... $99.95
PS/2 Mouse & MouseWare

Softwar $79.95

JE1030

IBM
Compatible
Cases and
Power
Supplies

• Auto CA D 10 temp late and four­
button puck • Resolution : up to
1016 lines per inch ' Accuracy :
±.025· • Emulates three of the
wo rlds most pop ular formats:
Summagraphics MM, Summa­
graphics Bit Pad One, Calcomp
2000 • EEPROM allows custom
configuration

JCAD Digitizer Tablet $199.95
StylUS Two ButtonStylus .... $39.95

Jameco
Digitizer Tablet

External Modems
1200C D.ta'ronics 1200Baud $89.95
2400C Dat.,ronics 2<00 Baud $149.95
9600E Prome_, 9600Baud $699.95

Internal Modems
12008 Jarreco 1200B.ud $49.95
24008 Jarrecc2<00Baud $99.95
Modems listedaboveIncludeProComm Software

MPS2

MBUS

HS3000 $129.95
Limited Quantity in Stock!

MSER

Logltech
Mice

DFI Handy Scanner
• IBM PCIXT/AT

Compatible
• 4' Scanning

Window
• 400 dp;

JE2061

Request Jameco's 1990 Catalog for a Complete
Listing of Components, Test/Measurement

Equipment and Computer Products

ME1100-Key
Microtype Keyboard

FKB4700

360K BI720KB/l .2MB/l .44MB Floppy Disk Controller Card (PC/XT/AT) .. $49.95
Monochrome Gra phics Card w/Para lle l Printer Port (PC/XT/AT) $49.95
Color Graphics Card w/ Parallel Printer Port (PC/XT/AT ) $49.95
EGA Card w/ 256 KB Video RAM (PC/XT/AT) $139.95
8/16-Bit VGA Card w/ 256KB Video RAM (PC/XT/AT) $199.95
I/O Card w/ Seria l, Game , Printer Port & Real Time Clock (PC/XT) $59.95
RS232 Ser ial Half Car d (PC/XT/AT) $29.95
I/O Card w/ Serial, Gam e and Parallel Printer Port (AT) $59.95
Multi I/O Card w/ 360KB/720KB/l.2MB/l.44MB Floppy Controlle r (AT) .. $99.95

JE1057

IBM PC/XT/AT
Compatible Keyboards

Shown with VGA Option (not included)
J E2059 Multiscan Monitor and VGA

Card $669 .90 (S•• Below)

551 20MHz 80386 Compatibl e Kit $1949.95

eco IBM
mAT
ipatlble
is

BM Compatible
Concurrent 386 (Disk Op erat ing System)

are Included
~AM Included, Expandab le to 8MB on board,
with optional expansion board

!OMHz Keyboard Switch able Opera tio n
1I0S ROMs Included
p Case w/200 Watt Power Supply
er High-Performance IDE 3.5' 40MB
Disk Drive
1.2MB Floppy DSHD Disk Drive
I/O Card with Universal Floppy Controller
u 101-Key (Enhance d) Keyboard

Jameco 20MHz 80386 Desktop Computer Kit

)43
)50
)52
J55
057
060
062
065
077

A, VGA & Multiscan Monitor Packages
sys 14" EG A monitor and EG A card pac kage

I x 350 max. res olutio n)

1059 EGA Monitor & EGA Card $509.90

sys 14 " Multiscan monito r and 16-bit VG A card

kage (6 40 x 480 max. resolution)

W59 Multiscan Monitor & VGA Card $669.90

isys 14" VGA mon ito r and 16 -bit VG A card packag e

ox 480 max. reso luti on)

2061 VGA Monitor & VGA Card $629.90

JE10l0 flp-Top SlardaollPC:XT Case $39.95
JE1011 Si<leSlandaroPCiXTCase $39.95
JE1030 ' 50 PCiXT _ &.wy $59.95

• IBM PC/XT/AT1386 Compatible JE1032 200wall BabyAT_&.wy $89.95
• Saves an amazing 60% at the desk JE1035

: 2015 84-Key Standard AT Style space used by equivalent standard Xllwall AT _&.wy $139.95
',84700 Layout $59.95 keyboards JE2011 V"",",ICasewoo:M' Pw< &.wy $269.95

101-Key Enhanced Layout JE2012 ....V...caICase _Pw< &.wy$169.95
with 12 Function Keys $69.95 MIRU $129.95 JE2019 flp-TopBaby ATCase S69.95

:usto mer Service ·Technical Assistance· Credit Department· All Other Inquiries· (415) 592-8097

CIRCLE 114 ON FREE INFORMATION CARD

• 7AM - 4PM P.S.T.
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COMPUTERS FOR LE$$

TECI 84

Viejo Publications 13

U.S. Cable 18

Tektronix CV4

Unicorn 98

Universal View ' " 96

Pomona Electronics 15

Pacific Cable 93, 96

Parts Express 96

Photronics 25

Sencore 8

Radio Shack 32

SCO Electronics 18

Star Circuits 26

179 WPT Publications 84

Gernsback Publ ications. Inc.
500-B Bi·County Blvd.
Farmingdale. NY 11735
1-(516) 293-3000
President: Larry Steckler
Vice President : Cathy Steckler

For Advertising ONLY
516-293-3000
Fax 1-516-293-3115
Larry Steckler

publisher
Arl ine Fishman

advertising director
Denise Haven

advertising assistant
Chr istina Estrada

advert ising associate
Kelly 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-Electro nics
259-23 57th Avenue
little Neck, NY 11362
1-718-428-6037. 1-:16-293-3000
Fax 1-718-225·8594

MIDWESTITexas/Arkansas/Okla.
Ralph Bergen, Midwest Sales Manager
Radio-Electronics
540 Frontage Road-Suite 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
1-818-986-200 1
Fax 1-818-986-2009
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185

92

186

64

191

178

56

199

101

78

190
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International Components Corp. . 94

Jameco IOO

Jinco Computers 102
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MD Electronics 102
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All Electronics 99

Amazing Concepts 92 , 97

Appliance Service 25

Banner Technical Books 14

Beckman Industrial 13

Deco Industries 25

Electronic Goldmine 98

Electronic Tech. Today 67

Electronics Book Club 28

Fluke Manufacturing CV2

Global Specialties 3

Grantham College 80

HUB Material Company 67

Heathkit I7

NRI Schools 21, 87

Damark International 14

AMC Sales 13

D&D Electronics 27

Chenesko Products 25

Command Products 17

Optoelect ronics 23

Caig Laboratories 26

Chemtronics 18

Computer Book Club 5

Cook's Institute 15

Microprocessors Unltd 89

Mouser 82
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McGraw Hill Book Club 38
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RADIO-E LECTRONICS does not assume any responsibility for errors that may appear in
the index below.

M.e.
VISA

INFORMATION(402)554-0417
Orders Call Toll Free

1-800-624-1150
M.D. ELECTRONICS
115 NEW YORK MALL
SUITE 133E
OMAHA NE. 68114

12 MHz 80286 System $669
• 12 MHz 80286 Motherboard
• 0 Wait State
• 512 KB RAM (4 MB max)
• 200 Watt Power Supply
• Floppy Disk Cont roller
• One 5.25" 1.2 MB Floppy Drive
• MonoGraphics Card wi Parallel Port
• 101 Key Enhanced Keyboard
• Case (3 LEDs ,2 Buttons ,Key-Lock)
• 12" Amber Monochrome Monitor

One Year Parts & Labor Warranty
30 Day Satisfacti on Guarantee

'Shipping & Handling Extra
VISA & MIC add 3% Amex add 4%

Price & Availab ility subject to change
without prior notice

10 MHz 8088 System $369
• 4.77/10 MHz 8088 Motherboard
• 256 KB RAM (640KB max)
• 150 Watt Power Supply
• Floppy Disk Controller
• One 5.25" 360 KB Floppy Drive
• MonoGraphics Card wi Parallel Port
• 101 Key Enhanced Keyboard
• Case (3 LEOs ,2 Buttons ,Key-Lock)
• 12" Amber Monochrome Monitor

JINCO COMPUTERS INC.
5122 Walnut Grove Avenue

San Gabriel, CA 91776

Tel: (818) 309-1108

CABLE TV
DESCRAMBLERS

10 Lot
JERROLD'" Tri-Bi Mode. S105.OO S85.OO
JERROLD'" SB-3 OR 2 S89.OO S65.OO
lIamlinMLD -I200.. ..... S99.95 S62.OO
Oak N-12 W/V.S.._...... S99.95 S62.OO
Oak-M-35·B W/V.S...... S99.OO $78.00
OAK E-I 3................. S99.95 S58.OO
Zeni th SSAVI............. S185.OO S145.00
Eagle PD-3................ SI20.OO S85.oo
Scientific Atlanta .......... SI29 .95 S105.00
SA-Combo'.. ............. CALL SCali
Tocom..................... $350.00 $295.00
Oak N-12 WI Auto....... $140.00 $105.00
Jerrold Starcom CSV.... $139.95 Call

*NEW STARGATE 2000
CABLE CONVERTER

1-$89.00 10-$69.00 100-Call
Last chann el recall-Favorite channel select­
75 channel-Channe l scan-Manual fine nme-
One year warranty·surge proteclion-HRC & Stand-

~ ard swilchabl&- and much more . vI
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ELENCO & HITACHI PRODUCTS
AT DISCOUNT PRICES

Delayed Sweep
Lightweight (13100)
2mVSens
3 YrWarranty

Compact Series Scopes

ModeIY-1065
Shown

This series provides many newfunctions such as CRT
Readout. Cursor measurements (V-l085/1 065/665).
Frequency Ctr (V-l085). Sweeptime Autorang ing and
Trigger Lock using a 6-inch CRT. You don't feel the·
compactness in terms of performance and operation.

V-660 60MHz Dual Trace $1,195
V-665 60MHz Dual Trace w/Cursor $1,345
V-1060 100MHzDuaiTrace $1,425
V-1065 100MHz Dual Trace w/Cursor $1,695
V·1085 100MHz Quad Trace w/Cursor $2,045
V-110OA 100MHz Quad Trace w/Cursor $2,295
V-1.150 _150MHz Quad Trace w/Curso!. $2,775

$ 3,049.00
$ 2,295.00

VC·6045
VC·6025

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

OC to 20MHz function, Alternate magnifier function
Dual Channel Y·525 CRT Readout.CursorMeas. $1.025

Y·523 DelayedSweep $995

Y-522 Basic Model 5895- ' -

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

View, Acquire, Test, Transfer and Document Your Waveform Data
4-Channel, IOOMS/s Model Introductory Price

$795

20MHz Elenco Oscilloscope Elenco 35MHz Dual Trace $495
$3 Good to 50MHz

75 MO-1252
MO-1251 • High luminance 6' CRT

• DualTrace • 1mV Sensitivity
• Component Tester SCOPE PROBES •6KVAccelerationVohage
• 6' CRT • 10ns RiseTime
. X-YOparation P-165MHz.1 x.10x $19.95 .X-YOparation.ZAxis
• TVSync P-2 lOOMHz. l x, lOx $23.95 • Delayed Triggering Sweep
• 2p-l Probes • !.!. [j • Includes2 P-l Probes

All scopes include probes, schematics, operators manual, and3 year (2yrsforElencoscopes) world widewarranty onparts & labor. Many accessoriesavailable forall
Hitachi scopes. Callor write for completespecifications onthese and many otherfine oscilloscopes.

Compact, FuJI Feature Models

Low Cost/High Value Models

100M5Is (25M5/s on 4 channels simultaneously). 100MHz, 4kw x ten.•2kw x 2ch., lkw x 4ch. VC·6145 $ 4,695.00

40M5Is, 100MHz. 4kw x tch., 2kw x 2ch.

20M5/s, 50MHz, 2kw xzen,

20M5Is, 50MHz, 2kw xzen. VC·6024 $ 2,049.00
20M5/s, 20MHz, 2kw x 2ch. VC-6023 $1,749.00
RSOs fromHitachi featuresuch functionsas roll mode, averaging. savememory. smoothing. interpolation,pretriggering,
cursor measurements.plotter interlace. and RS-232C interlace.W~h the comfort of analogand the powerof dig~al.

Digital LCR Meter

i
LC·1801

. . $125
. Measures:

_ ' . Coils 1uH·200H
Caps .1pf-200ufr"-.~. Res .01-20M

LEARN TO BUILD AND PROGRAM
COMPUTERS WITH THIS KITI

INCLUDES: All Parts, Assembly and Lesson Manual

Model
MM-8000

$129.00

Wide Band Signal Generators
SG-9000

$129
RFFreq l00K·450MHz

AM Modulation of 1KHz
Variable RFoutput

5G·9500 w Digital Display and 150MHzbullt·ln Counter $249

Starting from scratch youbuild a complete system. Our Micro-Master
trainerteaches you10writeinlORAMs.ROMs andruna8085 microprooes­
sor,whichusessimilar machine languageas IBMPC. Youwill write the
initial instructionsto tellthe808S processor 10~t started andstore these
instructions in permanent memory in a 2816 E PROM. Teachesyou all
about inputandoutputports . computer timers.Build your ownkeyboard
and learn how 10 scan keyboard and display. No previous computer
knowledge required.Simple easy 10 understand instructiooteachesyou
to write in mach ine language.

ROBOTICS KIT FOR ABOYE (MM-8010) $71.95

Digital Capacitance Meter
CM-1550

$58.95
9 Ranges

.l pf-20,OOOufd
.5%basic aocy

Zerocontrol
withcase

10 Function
Multimeter

CM-365

$65
AC+ DCVohage & Amps

Resistanceto 2000MQ
Diode, Logic. & Transtest

Capacitance to 200uF

GF-80 16 Function Generator
with Freq. Counter

$249

Quad Power Supply XP-580

$59.95
2·2OVat 2A

12Vat 1A
5Vat3A

-5Vat .5A

Fully regulated an short circuitprotected

XP-575without meters $39.95

Triple Power Supply XP-620
Assembled $65

Kit $45
2 to 15Vat lA ,

-2 to ·15Vat 1A
(or 4 to 30Vat lA)

and 5Vat 3A
Containsall the desired features fordoingexperiments.

Features short circuit protection,all supplies.

True RMS 4 1/2
DigitMultlmeter

M-7000

$135
.05%DCAccuracy

.1%Resistance
with Freq. Counter

and deluxe case

Decade Blox

~·:~:·j·::;=·;I! I96~~;~
....~ ..... ~.. ~:: l$18.95

19610 Resistor Blox
47 ohm to 1M& 100K pot

.9620Oapacitor Blox
47pf to 10MFD

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

AM or FM capability

1000 Amps
Data& Peak hold

8 Functions
DeluxeCase

ACCurrent Meter
5T·1010

$69.95

Digital Triple Power Supply XP-765

$249
0-20V at lA
0-2OVat 1A

5Vat5A

WE NOW
CARRY

COMPLETE LINE
OF

FLUKE
MULTIMETERS

Models
21F 83
23F 85
25F 87
27F 8050A
73 8060A
75 8062A
77F +More

CALL FOR
SPECIAL PRICING

CIRCLE 109 ON FREE INFORMATION CARD



CIRCLE 92 ON FREE INFORMATION CARD

1

'Offervalid in U.S. only. You must ask for Option 4X
anddate purchase order betweenJuly 15and
October 15,1990to qualify.

© 1990 Tektronix Inc. BOB-lOI

On the line, on the bench,
or on the road. The low­
cost solution is Tek

It's on US. ' Purchase a 2232, 2211, or 2245AbyOctober 15,
1990 andyou can receive a $345 digital

multimeter free"
The CDM250 measures

current,voltage and resistance,
has overload protectionand is
ill certified.To get yours,contact

your local representative ordistributorand place your order with
Option 4X. OrcallTek directat:

1-800-426-2200 Ext. 225
CIC
_ . . j 1ektron~

C()fI...1M ITTED TO EXCEU£NCE

Do you debug the design?Verify the production run?Service the
finished product?Then for low-costsolutionsbuiltforyourapplication,

there's onlyone place to go.
Tek's 2200 Seriesoscilloscope

family.
There are ten scopes inthe 2200

Series, from 20 to 100 MHz and $695
to $5495.And three of them demon­
stratefunctional powerat itsoesf
the 100 MHz2232, 50MHz
2211, and 100 MHz 2245A.

Ifyou can't affordto

I~~~~~~~~~~~~ miss a thing, get the
~ 2232 digital storage

oscilloscope.
With 100 MS/s sampling, tennanosecond glitch

capture,waveform cursors, a 4Krecord length
and 30K ofbattery-backed memory, itmakes
routine work ofproblems other scopes can'tevensee.

For the best performance value indigitalstorage, try the Tek 2211.
Itoffers a standardhardcopyinterface, measurement cursors, 20MS/s

sampling anda 4Krecord length per channel, plus digitaVanalog ope-
ration - all for only $2695. F"'f_~_~ ~.""""

And for theultimate inlow-cost troubleshooting: I
the$1995 2245A. It's a 100 MHz real-time scope
with auto setup, cursors, four independentchannels,
dual time bases andmore.

So ifyou wantthebest low-costsolution on the
line, on the bench, or on theroadwith you, just get
on thephone.

And call yourlocal Tek representative today.


