


Fantastic opportunity to own one of the most useful and
reliable Dual-Trace Oscilloscope Systems available!

The Tektronix quality, ease-of-use, and serviceability throughout this system were devel-

. oped to meet strict military specifications (to 65 MHz) and yet allow viewing of signals from

- 500 pVto 80 Volts (5 mV to 10 V/div) and 0.2 Hz to 65 MHz accurately (up to 2% of the

~ input). That's5 nSto5 S/div.

7 ~ The 7603N Mainframe (0S-245(P)/U) has the professional styling you've known for years and the versatility
of being able to use a wide assortment of plug-ins, allowing the system to grow with your applications. It

-{, also has the DELAY function for emphasis of a signal's component. The Horizontal Modes are LEFT, Tucker

" RIGHT, ADD, ALT, or CHOP. PRE-GW/NED

Your system will include two 7A15AN Vertical Plug-Ins (AM-6565/U) to provide you with extra control and Quality

an ideal Multiple-Setting Comparator; offering polarity and magnification any way you like. It'll include a

7B53AN Horizontal Plug-In (TD-1085/U) to deliver you the variety of sweeps and trigger capabilities to see

2 FREE
.| signals "just as they are."

" Tektro icing.. 1 ...with mention of this ad, on orders
Tektronix Quality, Tucker Pricing...Always A Winning Combination! olaced before 12/31/04!

This is a limited time ()ffer on the free prnhu: and the discount on other plug-ins, so order your system today!

RS-232 or HP-IB INTERFACE E % R4
Most Popular Digital Plotter... Supports Most Software o

Graphics Plotter _

Features two ANSI sizes: 8 1/2 x 11 and 11 x 17 inches, and two 1SO sizes:

210 x 297 and 297 x 420 mm. Includes six fiber-tip pens, programmable h |

pen selection with automatic capping. Accepts up to 50 instructions and

has 19 character sets; including ISO European standards and Katakana. A
Available with either an RS-232C (opt, 001) or HP-IB interface (opt.

7 002). Please specify option when ordering.

_STILL IN ITS BOX!

Factory New
Surplus!

R
675D

l[ resistance is a concern to you, it won't be with a new 673-D!
This Milliohmmeter is recommended for real world applica-
tions where a Kelvin Bridge is too slow and impractical and an
ordinary non-linear chmmeter is too inaccurate and limited in
range. You get the best of both instruments with this factory
new Shallcross 673-D...speed, accuracy, and range; all in a
practical, portable Milliohmmeter. Simple to use; connect to
| the unknown resistance, press the "TEST" button and read the

o "l

RO

Quality

Hewlett Tucker
S99

m The 347404 display locks into the 34702A Voltmeter Module
to form a complete DVM System. Using a clear LED display

Signal Generator i four iull digits plus 100% over-ranging (4 1/2-digits), this

Tucker sm system delivers the resolution required by many applications.
resistance directly from the large easy-to-read scale from 0.005 Guality The front panel is designed to save time and confusion; func-

'to 5.0 Q fs. (five ranges). Call us now and order your new 673- tions and ranges are clearly labeled and all maximum voltages| =
D and we'll include new accessories not normally included by ~ The HP 608E provides high-quality, versatile performance  are indicated at the input terminals. Provides four ranges for
"the manufacturer. You'll receive the easy-to-use with distinctive ease of operation due to the analog-meter both AC and DC voltage (positive and negative 1, 10, 100, and
_ Milliohmmeter, a fixed clamp with a terminal block and 15' of  readout. It offers an adjustable, calibrated output of 0.1 pVto 1000 V full scale) plus six ranges for measuring resistance (100
cable, a pistol-grip exploring probe with a terminal blockand 6' 1 V rms from 10 MHz to 480 MHz. It allows up to 95%  Q to 10 MQ). AC function covers the 45 Hz to 100 kHz fre-
 of cable, and a 0.0025 € precision test standard recommended  modulation: Internally (600 or 1000 Hz), externally  quency range. Call for availability of other meter modules.
for use in calibrating and checking all Low Resistance Test  (Amplitude or Pulse Modulation), or Continuous Wave. Basic
Sets. Encased in a sturdy metal case with hinged cover and a.  accuracy of +0.5%. Includes a built-in crystal calibrator which
battery compartment, this Milliohmmeter is ideal for lab,  provides calibrated frequency marks every 1 MHz or 5 MHz,
home, or field use. Measures 10" x 8 3/8"x6 1/2"and requires  your choice. A jack provides an additional uncalibrated radio-
two No. 6 dry cell batteries (sold separately). frequency out;:ut The uysta] s accurag: better H'mn 0. UI'}{:

‘J

“All Test Instruments Include
Manuals and are Completely Operational
Unless Otherwise Stated.




fhanksgiw’ng values at HSC...
...not a turkey in the bunch!

arge-scaie

Actually, it's the display screen from an HP
laptop (we don't know which one yet). It was
made by Epson, it has the Epson part num-
berof ECM-A0234, t measures 7" x0.25" §
indisplay area, with a .75" border, ithas a

16 pin header on . 1" centars, and it can be
yours for only $24.95| These are factory new in
antistatic bags. HSC# 15016 $24.95

Bargain Ethernet Card

Tha Ansel Communications NS2164-TB will get you connacted!
16-bit ISA bus card works with most leading LAN oparating
systems such as NetWare and LAN Manager. This particular
model is a 4-port hub, with 16-bit Busmaster Software-Selectable
Ethernat Adapter for aither 10 BASE-2 or 10 BASE-T. These are
new-in-the-box units, ready for plug & play, just run your cabling
and install the software for configuration. Hurry, limited supply|

HSC# 15012 $39.95

Give your Mac Vision!

With MacVision (and a video camera) your Macintosh will be able
1o sea the outsida world| Capture video stills from any composite
video source (camera, VCR, video disk) and you

can commit a B & W image to a disk file for
adhuwlhyompum;amgmm Newinthe

box unit with cables and power

Works with Mac I, SEuPhl.Syuhmlh

HSC# 80150 $39.95

Ask any engineer or tec

A. Handy Power Supply #1 - Beautiful little switching power
supply rated atSVDC, 3Ameasures 2.75x3.25

x 5.25", has standard |EC receptacie for

universal (100 - 250VAC, 47 - 63 Hz)

input. |EC cord not included, see "C*

below. is through &' cord with

DIN plug that may be cut off for your

own plug to be installed. New inbox.

HSC#14986 §5.95

B. Less-Handy Power Supply #2 -- similar in appearance to "A"
above, this is a linear supply rated at 12VDC @ 1200 mA, butthe
input is strappad for 240 VAC input. Use as is with 110VAC for
lower voltage output, oropen it up and re-strapitfor 110VAC use.
(Or Inquire about our stock of foreign IEC cords to use as is with
240 VACI) Measures 2.5x 4 x 6.5%, and will need a standard IEC
cord ("C" below). HSC#14980 §5.95

C. Standard |EC Power Cord — many uses, including
"A" & "B” above or drive case at jeft. HSC#80119 §.99

D. Network Installation Spacial - Dual Terminal Kit. Containstwo
high-quality ten-fool RG-58 coax cables with BNC's, two BNC
tee's, two BNC 5002 terminators, one BNC coupler. Enough to
cable two Thin-net stations to the wall-platel HSC# 14967 $9.95

E.VGAto RGB Cable - Tenfoot cable has high-density 15-pin D-
sub (VGA type) connector on one and, and 5 BNC connectors on
the other: Red, Green, Blus, Horizontal and Vertical synch.

Perfact for thase high-res CAD monitors| HSC# 14863 $14.85

F."Doorknob” Capacitors — 440pF @ 40KV, made by Murata.
HSC# 15021 $6.95 Some other values available, inquire.

Satisfy your Curiosity!

You've seenthem

you'll find out that they all know abou! HSC For over 30 yoars. we haveboen
offering the best selection of electronic parts, test equipment and exotica at
er prices! If you haven't tried us yet, it's time to find out for yourself!

Scanners for Macintosh!

Don't re-typa thatdocument into your Mac.. don'tpaint the Mona
Lisawith your mouse.. just "Scan it with these handy scanners|

A. 256 Gray Scale Hand Scanner -- SCSl interface, 100 to 400
dpi, eight-bit (256 shades of gray), 4.134 inch scan path. Image
enhancemant software with customizable tool & filters paletts,
edge detection, etc. New in box with , cables, manual &
software. Requires Mac SE/30 or li family, B-bit video card, 2MB
RAM. 90-day warranty, HSC# 14808 §79.95

B. "Speed Reader” B&W Hand Scanner ~ SCSlinterface, 100
to400dpi, dithered or Black & White modes, 4,134 inch scanpath.
Handyfor scanning halftones. line-art stc. "MacSee” softwareis
a simple B&W paint program for editing your

images. New in box with adaptors, cables,
manual & software. Usa with your own OCR

cdhﬂn(lorry 'wadon't have any) fortext

recognition. Requires MacClassic, SE.

L, SEﬂ!nor Il family, 1 MB RAM. 80-

day warranty. HSC# 14809 $49.95

Listen to your Computer!
...with these axternal speakers by Labtec. Perfect for use with any
feature

These were factory Muml lhoddthK.l'iScﬂllm $9.95

...department stores, grocery stores, even at HSC i you haven'twondered what was inside of these little credit card verification terminals,

avarywhers.
then you are notthe normally inquisitive techno-junkie who reads these ads! If your curiosityis piqued, however, then this is your chance to resolve your questions. These
used VeriFone Tranz 240 transaction terminals have a vacuum-flucrescant alphanumearic 16-character readout, 12-key keypad, Z-80 processor, CMOS program

EPROM, and

read-head. Some may have hadthe mag-stripe read head disconnected, as these were used strictly for keyboard entry, but it should be possible

to reconnect it. They were made to communicate with a host computer over a RS-485 fine, and use a 8.5 VAC adaptor (sorry, we don't have any of those yet), Quantity

discounts available if you are raally curious!

HSC# 14848

RF/Microwave Goodies for the
High (Frequency) Minded...

15dB/1GHz
HXTRB101TXV 2Ne617 13.5d8/2GHz
9.0dB/4GHz
RE103 181 Hz
QXTR 3968 AT41435 14dB/2GHz
10dB/dGHz

HXTR 5102TXV

21dBm/1GHz 30 max 70 max_1.BdB/1GHz $5.85
36max 20max 1.6dB/2GHz $6.85

ﬂmm 29dBm/2GHz 45 max 250 max

$19.95

Pointing Devices Aplenty!

/ A. Mouse Systems Trackball -- A cluttered desktop need not prevent you

from using a decent pointing device for your Windows

trackballl No clear space needed for rolling around, it just sits there while

: e ‘wandering
W yourfingertips s 3 x
5.5" of desk space and a serial port. New in box with drivers and software to create

direct your cursor. 100% Microsoft compatible, uses only 4*

ceustom drop down menus for your "non-mouse-able” programs. HSC# 15009 $27.50

C. High-Quality Optical Mouse (shown at right) -

seral interface (8-pin "D-

sub”) two-button mousa by Mouse Systems, comes with 7 x7.75" mousepad.
No mechanical parts to wear out o get dirty...no balls to clean! New, with
driver disk, OEM version (no book or box). HSC# 14719 $14.95

I.(mA) NoiseFig. Price

D. MacP RO mousa - thres-button Mac
ible mouse by Animas (shown at

compat-
loft). 350 DPI resclution, Apple ADB

interface (4-pin Mini-DIN) for Mac Il, lic, lici, lifx, lisi, LC, SE, Classic, o
other Macintosh computer with ADB port. Programmable "cdev” allows full

thres buttons. You even get a paint program called

programmability for all
Colorframa (included on driver disk). New in box with manual, mouse-mat, 90 day
warranty. HSC# 14718 §19.95

Sketch like a pro with HP SketchPro!

HXTR5103 2N6741 11dB/2GHz 23dBm/2GHz  45max 100 max

TdB/4GHz 22dBm/4GHz

Part Num. Power  Residual
Diss. __ Resistance
5082-3001TXV __ 260mW 10

5082-3168TXV _ 250mW 50/100v Vv Bands

> W -

Recovery Cap.
Time
100nS

Supply

Toll Free (Orders Only) 1-800-4 HALTED (1-800-442-5833)
Retail Storas:

3500 Ryder St., Santa Clara, CA 95051
4837 Amber Ln., Sacramento, CA 95841
6819 Redwood Dr., Cotatl, CA 94931

(408)732-1573
(916)338-2545
(707)792-2277

B
=
==

It's back, and at a lower price...the 7060A SketchPro by Hewlett Packard! It is

a medium-format (11" x 117) digitizing tablet with up to 1219 lines per inch

resolution, accurate to within .02" and can emulate

Summagraphics Bit Pad 2 and Hitachi HDG1111B

tablets. This allows the SketchPro to be used

with most of the popular CAD and graphics

programs, such as AutoCAD, Versa CAD

and CADKEY. We are offering a brand-

new-in-the-box tablet with pen-type point-

ing device, substitute power supply and

documentation for only $109.00 (list price

was $599). A four-button "puck” type cursor is

avallable directly from HP if you prefer that type of input

device. We are offering a 90-day warranty on this high-quality

U.S. product. Note: you will need to make a special serial cable for this device
to work properly, connection diagram included with documentation.

SC#14739 $109.00




TECHNOLOGY UPDATE

Put the remote

back into
your remote
control!

Amazing new device attaches

to your existing remote control
giving it the power to transmit
anywhere, even through walls!

By Charles Anton

ner guests. The kids are watching TV but
it's too loud. Without embarrassing your-
self or the kids by yelling to turn it down, you
pick up your remote with Leapfrog long range
power and turn it down without a hassle.
Until now remote control has never been
very “remote.” Even with the best equipment
you had to be right in front of your stereo,
TV, VCR, etc. to make it work. Now you can
operate your entire entertainment system from
anywhere in your

I t's Thursday evening and you have din-

Radio revolution. The Leapfrog transmit-
ter never needs to be perfectly “lined-up” with
the TV, etc. Why? Because the transmitter
doesn’t rely on an infrared signal. You can
even point it in the wrong direction and it still
works. Leapfrog overcomes all the headaches
of obsolete remote controls through the use of
radio waves.

Radio waves work anywhere within a
150 foot range. The signals pass through walls,
doors, ceilings and floors, letting you control
your equipment from

home with Leapfrog,
the next generation in
remote systems.

How ‘remote” is it?
Imagine yourself at
home enjoying a re-
laxing evening of
movies on your VCR.
You decide to stop the
movie so you can get
yourself a snack. You
aim the remote and
click, but nothing hap-
pens! You grow more
and more irritated,
and finally have to
stand right in front of
the VCR before you
can get it to stop the
movie. You find your-
self wondering why
they call it a “remote”
in the first place.

Why all the hassle?
Typical remotes use
infrared technology.
In order for the pro-
cess to work, the re-
mote must be in direct
line-of-sight with the
audio-visual equip-
ment. The equipment
must “see” the signal.

equipment.

How does Leapfrog work?
Leapfrog converts your infrared remote
signal to radio frequency. Radio frequen-
cies enable the signals to pass through
walls and other obstacles. It also allows
signals to transmit up to 150 feet with-
out staying in line-of-sight with your
equipment. Leapfrog then re-transmits
the signal to the receiver, which forwards
it to your audio-visual equipment.
Leapfrog installs in minutes. The
transmitter attaches to your current re-
mote. Plug the receiver into any outlet
and place it in line with
your audio-visual

; Leapfrog sends radio
signals which pass through
" any non-metal obstacle,

¢ giving you complete control of
" your personal electronics system.

any room of your
home. You cannot
aim and miss.

Infrared to radio.
The Leapfrog trans-
mitter, which attach-
es to your existing
remote control, sends
radio signals to the
Leapfrog receiver.
This receiver then
transmits the signal to
your audio-visual
equipment with in-
frared technology.
Versatile uses.
.° This amazing new re-
g mote control modifi-
o er works with any
infrared remote. Just
imagine the conve-
nience of controlling
your VCR, TV, stereo,
cable converter box,
speakers in multiple
rooms, or any other
audio-visual system
throughout your home.
Leapfrog is also
ideal for use with
universal remotes.
Control it all with just
one remote.
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Talented remote.
The Leapfrog is not
another hand-held
remote control. This
powerful innovation
actually modifies your
current remote, thus
enhancing its value.
You can control your
stereo, your VCR, your
TV, etc. from any-
where. From across
the room or from
across the house.
You can even use
Leapfrog from out-
side. This is a fantas-
tic feature to have
when you're out by
the pool, on your pa-
tio, or in your garage.
Factory direct. You
would expect an in-
novative device like
this to cost several
hundred dollars. That
might be the case if
we sold only through
exclusive high-end
audio-visual dealers.
But we bring the good
news straight to you.
You save money with
factory direct prices.

Why Leapfrog
beats infrared

B Range. You
can control elec-
tronics from up
to 150 feet away.

M Aim. You can’t
miss. Point your
remote in the
wrong direction
and it'll still work.

M Value. It lets
you get the most
out of your audio-
visual equipment
by making use
of it throughout
your home.

W Flexibility.
Because it sends
signals through
barriers, it lets
you store your
equipment
behind
cabinet
doors.

Try it risk free. We are so confident that
you will love Leapfrog that we've backed it
up with our “No Questions Asked” 30 day
money-back guarantee. If you are not com-
pletely satisfied for
any reason, just return
it for a full refund.
Plus, it comes with a
full one year manu-
facturer’s limited
warranty.

Leapfrog transmits
signals in a range of
up to 150 feet. Signals
actually pass through
walls, ceilings and
floors. They even
work from
outside.

Leapfrog Remote Range Extender $79 $6 S&H
Please mention prontotional code 192-NV-1107.
For fastest service call toll-free 24 hours a day

800-992-2966
BE T o @

To order by mail, send check or money order for the
total amount including S&H (VA residents add 4.5%
sales tax.) Or charge it to your credit card, enclose
your account number and expiration date.

E=ESFes B ERERE)

INDUSTRIES

2820 Waterford Lake Drive Suite 106
Midlothian, Virginia 23113
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Dear Nuts & Volts:

The September article entitled
"Build a High-Sensitivity Carbon
Monoxide Gas Detector” greatly dis-
turbs me. First, the article incorrect-
ly stated the OSHA guidelines for
carbon monoxide exposure as 50
parts per million (ppm), which the
author states as being "safe." This
standard has been lowered twice;
first to 20 ppm and more recently to
10 ppm which is now considered
"safe." For Canadian readers, the
limit is only 5 ppm. The standards
are provided by OSHA, NIOSH, and
The American Industrial Hygiene
Association.

Also, to term the Figaro TGS-203
as a "High-Sensitivity" sensor of "rel-
atively new technology" is far from
true. In my field, the term "High-sen-
sitivity" means accurate detection
below 10 ppm with response times
of 35 seconds or less and real-time
monitoring. The Figaro set is rated
to respond above 50 ppm and at 2.5
minute intervals; very old technolo-
gy by today's standards.

Another greatly disturbing section
of the article was the suggestion to

manufacture carbon monoxide at
unknown levels rather than purchas-
ing limited quantity carbon monox-
ide from a scientific source for cali-
bration. Controlling a 1.7 liter bottle
of 50 ppm carbon monoxide/bal-
ance air is far less risky remember-
ing carbon monoxide is poisonous. |
also highly discourage the use of a
flammable cross-sensitive gas such
as propane. After all, every work
bench has electricity and hot solder-
ing irons which can lead to a very
dangerous situation.
| have written to Anthony Charl-
ton, author, to inform him of the
potentially lethal situation he and his
article has placed your readers in.
Tom McDonald
Electronics Engineer/Gas
Monitors
Milton, WA

Dear Nuts & Volts:

I was amazed at the feedback let-
ter by Mr. John Winslow in the July
'94 issue. More particularly, | was
surprised that you would print such
a collection of misinformation, since

your tutorial style seems to be
aimed at educating readers, not mis-
leading them.

Since | am a new subscriber, start-
ing with the July issue, | have not
read the April '94 "answer" by Mr.
Uhrig, which prompted Mr. Wins-
low's letter. In any context, however,
many of Mr. Winslow's statements
are technically unsupportable (i.e.,
flat wrong), to wit:

The beginning statement about 2
dB gain improvement being "not dis-
cernible, by the human ear"™: A gen-
eral statement about hearing, not
antennas. Perhaps he has never
struggled for a gratifying 2 dB
improvement of a low signal-to-noise
ratio.

His assertion that antenna gain is
not a function of antenna pattern: A
discussion of directivity, power gain,
effective area, patterns, and their
fundamental interrelationships would
demonstrate otherwise.

The statement, "the gain is a func-
tion of RF energy being fed into the
antenna™: Mot so. Antenna gain is
independent of power (and energy)
level. A lower VSWR will indeed
reduce mismatch loss, but that does
not result from higher power (or
energy).

While other statements and impli-
cations are in error, these examples
suffice. My purpose is not to
demean Mr. Winslow, but rather to
support my contention that editoral
decisions about letters should favor

your subscribers. Letter-writers
(including this one) are not perfect
and we sometimes misspeak or
oversimplify. But egregious errors of
fact should be omitted or annotated.
After 35 years as an electronics
engineer, | still enjoy the hobby, as |
expect to enjoy your magazine. |
look forward to the next issue.
Ed Carrell
Round Rock, TX

Dear Nuts & Volts:

Firstly, | would like to thank you
for the complimentary issues that
you send me from time to time.

I thoroughly enjoy the entire mag-
azine, especially the projects arti-
cles. | am employed as an electronic
technician for the Postal Service and
also do electronics work as a hobby.

In your Oct. 94 issue there is an
article on page 18 by Walt Noon
where he describes the construction
of an audioanimatronic device, he
mentions the use of two hard-to-find
motors, and states that if the reader
cannot find these motors locally, he
will sell them to the reader.

He references his address at the
end of the article to write to. | can
find no such listing of an address
and | wish to purchase two each of
his motors. Could you please supply
me with his address and possibly
have him reserve two each of those
motors for me?

Lance Watson
Reading, MA

+ ATTENTION CABLE VIEWERS -

CABLE VIEWERS. . .getback to your BASIC cable Needs
Call 1-800-577-8775

For information regarding all of your BASIC cable needs.

5 GOOD REASONS TO BUY OUR FAR SUPERIOR PRODUCT

BEBASIC
ELECTRICAL
SUPPLY &
WAREHOUSING
CORPORATION
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PRICE

EFFICIENT SALES AND SERVICE
WE SPECIALIZEIN 5, 10 LOT PRICING
ALL FUNCTIONS [COMPATIBLE WITH ALL MAJOR BRANDS)

ANY SIZE ORDER FILLED WITH SAME DAY SHIPPING

We handle NEW equipment ONLY - Don't trust last years OBSOLETE and UNSOLD stock!

COMPETITIVE PRICING — DEALERS WELCOME

“Refer to sales personnel for specifications.

Write in 61 on Reader Service Card.

HOURS: Monday-Saturday 2-5 C.5.T.

It is not the intent of B.E.S.W. to defraud any pay television operator and we will not assist any company or individual in doing the same.

P.O. Box 8180 * Bartlett, IL60103-8180 ¢ 708-582-2099




‘ast month, as many readers

—have Inted out, the address

for Walt Kooon was inadvertantly

left out from his Audioanima-
tronics article. :

For those readers wishing to

contact Walt. he can be reached

7| sl 5
& 32t Raiveders)
 Riverside, CA 92507

- Walt is the author of Secrets of
Electrostatic Lightning Bolt
‘Generators, Build Your Own
Solar Cells, and Build a 40, 000
Volt Inductfon Coil.

His animatromc creations are

_ientertaining haunung for your
organization.

We would also like to acknowl-
‘edge Gail Johnson for her fine
photography work used in the
article. . -

HAM GEAR FOR SALE

IRON POWDER ferrite core kit. 5 ea. of
T68-6, T68-2, T50-6, T50-2, T37-6, T37-2,
FT50-61, FT50-43, FT37-61, FT37-43
$13.50. Postpaid Ck/MO (cat 2 stamps).
Dan's Small Parts, 1935 South 3rd West
#1, Missoula, MT 58801.

TRUE-POWER®, 150 WATT DC TO AC
POWER INVERTER. OPERATES 13" TV
(or smaller) & VCR SAME TIME! China’s
NASA, space age quality & construction.
INPUT 11.50-14.85VDC, QUPUT 115VAC
60Hz, (modified sine wave.) (FREQUEN-
CY & VOLTAGE variation less than 1%,
at full load). $59.95 ea. plus $3.50 S&H (to
5 lbs., Priority Mail). CATALOG FREE,
includes detailed inverter specification-
data. CALL 702-642-0325, LESS BUS-
TER'S ELECTRONICS, 2039 Civic Center
Drive #176V, N. Las Vegas, NV 89030.

PACKET FOR Commodore 64 users. Digi-
com modem wired, tested. Software and
documents. $49. Crawford Amateur Ra-
dio Society, PO Box 653, Meadville, PA
16335.

CUNARD ASSOCIATES

R D6 Box 104, BEDFORD, PA

15522

TEL / FAX 814 623 7000

T H E PO WER PR o

BATTERY REBUILD SERVICE

WE OFFER COMPLETE BATTERY PACK REBUILDING.
OUR FULL SERVICE INCLUDES: MINOR REPAIRS
REPLACEMENT OF ALL PROTECTION DEVICES

SANYO CELLS OF EQUAL OR IMPROVED CAPACITY
YOUR ORIGINAL PACK IS REBUILT AND RETURNED.
12 MO. WARRANTY / SATISFACTION GUARANTEED.

GENERAL ELECTRIC <=

$39.95 i
$4495 \
$34.85
sages ||
BENDIX KING
KR10SE £3495
LAATDO §34.95
LAADI2S  $39.95
KENWOOD

PB2/KNB3 $3285
PB25M/28  $2295
YAESU
FNB3/4/4A/12 § 3295
FNB11/14710S $ 20.96
FNB17 $2395

BATTERY PACKS
ALL MAKES
& MODELS
FACTORY NEW
ALINCO [Di580T/FIT
EBP20NX 7.2/1500 § 4295
EBP228 12/800  $47.95
MPD/PLS
oo 1200 33785 | 1saTossso(eoomAH)
i IO 1BA704880P(1800MAH)
ICOM | SAT / WzA MPRMPSMPX/MARK V
"BPE3 7.2/750 $2095 || PL1aD428763G1A
BPEAC 9.6V/800 [FOR2AT | || PL18D429777G13
WITH CHARGER  §84.95 MOTOROLA
P200/HTB00/MT1000
KENWOOD [TH27A /474 | NTN5621/4585
PB13 7.2/800 $4295 | ssoasana $30.85
riaes __sam | 00,
Y AE 8 U [23/26/411/470/418 APXE50 $34.05
FNB17 7.2VB00  §20.95 APX1200 $3005
FNB12 12v/800 §230.05 '
FNB25 7.2/800 $34585 1COM
FNB28 7.2/1000 §44856 § ppy/pP3/22 $18.85
FNB27 12500 54405 ¥ pescvsmPE $24.95
FNB2 11/600 51885 | BP7/CM7  $3495
CELLULAR BATTERIES
ALL BRANDS - CALL

BATTERY INSERTS - BEST PRICES |

QU

MANY OTHERS AVAILABLE WRITE OR CALL

1

x
2
Le=a =aEas

12 MONTH WARRANTY ON ALL ITEMS

FREE CATALOG

ADD § 4.50 SHIPPING & HANDLING PER ORDER

‘Write in 218 on Reader Service Card.

MILITARY RADIOS: Easily made battery
adapters for military radios & other elec-
tronics. Get “Power Up,"” big new 96 page
manual of instructions, diagrams. Use
readily available commercial batteries in
PRC-6, -8, -9, -10, -28, -25, -47, -74, -77,
TRC-77, AN/PRR-9, AN/PRT-4, RT-77,
URC-68, more, also mine detectors, night
scopes, radiacs, field telephones, etc.
Only $13.95, plus $4 S/H ($5 Canada).
NYS residents add $1.53 tax. CRB Re-
search, Box 56-NVV, Commack, NY
11725. Visa/MasterCard welcome. Phone:
516-543-9169.

FANTASTIC CLOCKS! Fascinating bina-
ry clock (excellent review, 3/94 N&V),
Roman numeral, and six digit LED
clocks. Several models and kits. Fabu-
lous Christmas gifts! FREE CATALOG!
Whiterook Products, 309 South Brook-
shire, Ventura, CA 93003-4413. 805-339-
0702.

5GHZ TRANSMITTERS. Military Surplus
Terra-Comm model TCM-502BT. Used as
radar simulators for Sgt. York Defense
System. Solid state, new in 1985. $100 ea.
Call Bob, 318-388-9523 after 5:30PM Cen-
tral.

REPEATER JAMMERS? “HANDI-Finder”
kit attaches to HT. $27.95. Group dis-
counts! NOARD, 29460 Lorain, Cleve-
land, OH 44070, 216-777-9460.

COLLINS 312B4 (RE) wattmeter/speaker/
phone patch, excellent condition. Match-
es "S” line, great for any radio. 2000/200
watt forward and reflected wattmeter,
5x7" oval speaker, high quality phone
patch, copy of manual, $155. Wade, 309-
523-3262.

FOR SALE: Motorola Mocom 70, Micor,
MT500 and HT220 your choice $50 each;
Systems 90 accys. various $20 each;
2GHz microwave MR200 $500 each; call
805-945-5448.

CONNECTOR LIQUIDATION SALE. Deal-
er with regular Hamfest following must
close out Connector Division due to
heaith problems. Investment of $20,000
would return double or more in first full
year. Will assist with Hamfest sales for
awhile, also will pass on mall order list
and buying contacts. Actual inventory
will exceed 35K and includes best variety
and selection of most wanted connec-
tors. UHF, VHF, TNC, BNC, SMA, N, TV.
Serious inquiries only. Connectors, PO
Box 4342, Lynchburg, VA 24502 or see
Sam at a Hamfest, 804-239-7585.

KIT BUILDERS. Announcing a NEW,
SYNTHESIZED qrp Transmitter/Trans-
ceiver, the ARK4. Get on the air for only
$989.95! (Transmitter Kit only) Buy as little
or as much as you want. Full Transceiver
Kit w/icase only $199.95. One board, no
wiring, top quality components & PCB.
GUARANTEED TO WORK. Call to order:
S&S Engineering, 301-416-0661.

UI‘SAl

CABLE TV

DESCRAMBLERS

NOBODY

BEATS OUR
PRICE!

SAVE MONEY-DON'T RENT

COMPATIBLE SYSTEMS FOR:

OAK « SCIENTIFIC ATLANTA « HAMLIN

JERROLD « PIONEER ¢ ZENITH

ANTITY DISCOUNTS! 24 HOUR SHIPPING
CALL VIDEO CONNECTION, INC.

-600-677-0321

Anyone implying thH of sei will be denied assistance

Write In 180 on Reader Service Card.

Bargain Sale
35,000 sq. ft. of Bargains

 Test Equipment ¢ Lab Equipment
* Microwave Equipment ¢ Connectors ®
* Timers * Synchros ¢ RF Cable
» Misc. Computer Equipment * Modems

HP
HP
HP
HP
HP
HP
HP
HP
TEK
TEK

¢ Mux

es * Phone Equipment ¢

* And much more *

Check out these specials:

432A
478A
1417
8552A
8553A
8410A
8411A
8412A
7104
7A26

Rockland 7530B

Call,

Lectronic Research Labs 800-358-8378
1423 Ferry Ave., Camden, NJ

, ,

Write In 141 on Reader Service Card.

Power Meter ... ......$295.00
Power Sensor v $295.00
Spectrum Analyzer Malnframe .$750.00
IF Section Plug-in.........coouessvssases $495.00
RF Section Plug-in......................$650.00
Network Analyzer Mainframe ......$525.00
Frequency Converter...................$995.00

Display Plug-in .........ccccoccennve.....$595.00
1GHZ Oscilloscope .... $5 995.00
Dual Trace Plug-in.......... ...$175.00
Spectrum Analyzer Plug-in..........$395.00

fax, or visit today!!!

Fax: 609-541-7852
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Cimple Computer Numerical

by Dan Mauch

last month's article, the

concepts of Cimple
Computer Numerical
Control were dis-
cussed. In this article,

we will assemble and test a simple,
yet powerful, three-axis motion con-
troller. This controller will be used
with a shareware Computer Aided
Manufacturing (CAM) program that
reads the data from a Computer
Aided Design (CAD) file.

The controller is capable of run-
ning a variety of small CNC machines
such as a circuit board drill, horizon-
tal bandsaw, or wire measuring and
cutting machines. It can be used to
automate a task, run a robotic arm
for pick and place, or animate art or
sculptures.

CONSTRUCTION

Begin by studying the pho-
tographs and schematic diagrams.

1. Cut and install 20 AWG wire
jumpers J1-J12.

2. Solder each connection using
a 25-35 watt soldering iron with a fine
point.

3. Install R1-R10 2.2K 1/4 watt
resistors. Solder each connection.

4. Install the three 16-pin DIP sol-
der tail sockets making sure that the
notch on the socket is orientated to
line up with pin 1 of IC1-IC3 on the

Control

circuit board.
Solder each connection.

5. Install D1-D12 1N5817 diodes.
Ensure that the silver band faces the
socket for proper orientation. Solder | for placement. Ensure there are no
each connection. loose strands that can short to adja-

6. Install the DB25 right p——— - —_—
angle PC mount male plug and | - :
solder the connections.

7. See the section on cur-
rent limiting resistors before
accomplishing this step. Bend
the leads of the power resistors as
shown in the sketch then install
and solder each connection.

cent wires.

9. Secure each motor wire bundle
with a tie wrap or electrical insulating
tape.

10. Cut all wires to the same

correct color for
each connection.
See the illustration

| 1

— | RESISTOR |

e B Le)

e A
l l

Be sure to use adequate heat
to ensure a good bond between
the lands and the leads.

8. Strip 1/8" of insulation
from the 18 pieces of 12" long 18
AWG stranded motor connector
wires. Solder each wire using the

Parts layout and
renlsto?sw:n ralnj:?pl‘}i”
‘wrapped for strain relief.

s for three-axis controller. Note that the power
bmn: th reu board and all wi }

~ X0149Y0301 Neis oIt

; __xozoa.wou:  X02985Y0145
¥  X0262Y01105
. -x02485¥0’111 . X0263Y0132
Y0131 . X02985Y00945

xozoamos: X02625Y006
. X00826Y02745 Y0081  X0263Y00815
X00964Y02678 «xomasmosi - X02985Y0045

800965“&872: ; \Yﬁo&’l : ~ X02855Y0015

'§ xnsssvuzsw
X03555

v xozss\'oam

- X02085Y0211 - X0263Y0259
Y0231 . ¥pIes- " - ypas
xozwsvozu ;"xozsasvozus.uu X038
Y0231 . X0263Y021 Y002
xozoasvoisl- yo@s3 . -~ M30
YO181 = X029B5Y01945
 X024B5Y0161  X0263Y0159
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length, Strip 1/8” of insulation on the
connector side of each wire and,
using the proper crimping tool, crimp
the molex female pins onto each wire.
Insert each pin into the male socket
as shown:

i

1 = orange

2 = black |10 o 3o |
3 = yellow

4 = green

Stk Hoioreo |
6 = red ]

Note: You may reconfigure the
pins on this connector or the step-
per motor to match up with

15. If solid-state relays are to be
added at a later date, solder 22 AWG
stranded insulated wires to pins 5 and
9 of the DB25 connector on the cir-
cuit board. A signal ground lead is
required from pins 18-25 which is
connected to the - of the solid-state
relay.

At this point, the basic controller
is complete.

CHECKOUT

1. Clean the solder side of the
board using a stiff nylon brush and
Isopropyl alcohol (rubbing alcohol).

Let dry. Do not connect to your
computer until directed.

2. Inspect for solder bridges,
shorts, loose strands, and cold
solder joints. Correct if necessary.

3. Install IC1-3 with heatsinks
observing anti-static protection
procedures. Ensure that the
notch for pin #1 of the ICs is
matched to the notch on the 16-
pin DIP socket.

4. Insert a six-amp fuse in the
fuse holder. Connect the 12 VDC
power connector to the power
supply.

5. Measure the voltage output
from the voltage regulator and
ground. It should measure 5 VDC
+ 0.1 volt. If O volts, check the
78MCO05 for proper orientation
and good solder joints.

6. Measure the voltage at pins
2,3,4,6,7,8,10,11, 12, 13, and
14. They should measure 5 VDC
+ 0.1 volt. If less than 4.9 V, check
solder connections at the pull-up
resistors, jumpers, and the DB25
connector for shorts or cold sol-
der joints.

7. Measure voltage at pins 1, 5,
9, and 15-25. There should be 0 VDC.
Looks for shorts or incorrect jumpers
if any voltage is present.

8. Measure the voltage at pin 16
of IC1-3. It should read +5 VDC £ 0.1
volt. If less than 4.9 V, check to
ensure the jumper J7 is installed and
all power connections and compo-
nents are correctly orientated and sol-
dered properly.

9. Install the controller circuit
board in a metal computer power
supply case similar to that shown in
the photos using metal standoffs. It is
essential to have a cooling fan and a
metal case for safety, and to dissipate

the heat from the power resistors and
ICs. Use grommets to protect wires
from sharp metal edges.

OPERATION

WARNING: Since the con-
troller does not use optoisolators
on the inputs, there is a remote
possibility that something could
go wrong and cause damage to
your parallel port or computer.
Therefore, you should install an
optoisolator between your paral-
lel port and the controller.

SOURCES

With the exceptions of the print-
ed circuit board, ICs, and inline
fuse holder, all parts are avail-
able from Mouser Electronics
(800) 34-MOUSER.

The following parts
from CAMTRONICS INC.:
Complete controller kit §85.00
without enclosure.

IC1-3 §7.50 e A
Enclosure with fan $10.00.

DANCAD3D/DANCAM shareware
§15.00 for six-disk set.

Shipping and Handling §5.00.

Send check or money order to:
CAMTRONICS INC., 18230 130th
Pl. N.E., Bothell, WA 98011-3118;

phone (206) 487-0013
DANCAD3D/DANCAM registered
version comes with 29 disks,

three manuals with over 1000
pages, and a video tape. $195.00

the proper phase as desired.

11, Strip, insert, and sol-
der the wires for the 12 VDC
power connections. @

12. The X-Y-Z Home and
the Range connections are sim-
ilar to those above except that

the X-Y-Z and range switch i

connections use 22 AWG
stranded wire. Use a connector
between the controller and the
Home/Range switches. Wire
the connector using the
schematic for guidance.

13. Install the 78MC05

voltage regulator and the 10 uF m

capacitor. Ensure that the ori-
entation of C1 and the 78MC05
is correct.

At this time, a couple of
simple modifications may be
made to the PC board for a fan
motor connector and solid-
state relay inputs.

14. Install a polarized two-
pin connector for a fan. Use 20
AWG solid wire. Bend and sol- b
der the connections at the cir-
cuit board and the connector
ensuring that the + and ground

RE-R1822.2K L/4 W

R1-RE=2.2K 1/4 ¥
+

Hi-n3
6 UIRE UNIPOLAR
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1 +
]

RII=R1&=1

1
STEP our
k aus

o
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o0 0 O

OMH 18 U
Note: R11-R1& used
+ enly when tha metor
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DI-D12=1HEB17
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i
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are correctly orientated for cor-

2 | 3

rect fan rotation.
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Or, you may do what |
have done and use old
XT/AT computers that can
be bought at swap meets
at a very low price.

On the other hand, |
have never had a single
problem by not using an
optoisolator. The purpose
of the warning is that the
author cannot control how
each reader may use their
controller thus, this possi-
bility should be considered
before connecting your
computer.

Connect the controller
to LPT1 parallel port (Hex
address 378) using a
straight-through male to

female DB25 printer cable.

WARNING: Never turn on the
computer with the controller con-
nected to the power supply. As
the computer boots, solid-state
relays may inadvertently activate
spindle motors or stepper motors
may move the mechanism in an
uncontrolled manner. Read the
cautions in the DANCAM docu-
ment file before use.

After the computer is turned on
and at the C prompt, select and load
the DANCAM (see last month's arti-
cle) program.

Connect the 12 VDC, 8 ampere
power supply (a 200 watt computer
power supply or battery may be
used) and turn on the controller.
Make sure the cooling fan is running.

For the initial test of the con-
troller, connect one stepper motor at

18 AWG

3

'BOARD) solid . e
Mo!ex  plug 093 CONNECTOR | (POWER SUPPLY) {
2 ;:ircult Molex _rec: 093 connector (COHTROLIER TO POWER CON-)
male Molex pins .093 : mri 4
Fenu!le Molex pins .093
P?E%lirmn Malex p&ug 093 connector (CONTROLLER TO OUT DF RAHQE.
3 circuit Mo}ex receptacie .093 connector (odT OF RAHGE SWITCH(S} TO .

ge

?Z

(o]
Z

gw

-:nmn..;um'z"_.;.' i
PN

Eég

4

A 4 clrcult Mdex \
L
8 AWG stranded wire
Aw m‘mﬂed_‘
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a time with an amp meter in series
with the +12 VDC power lead.

Note that there will be a magnet-
ic brake on the stepper motor and it
should not turn unless significant
torque is applied to the shaft. This is
normal.

Measure the current. With two
phases on the motor, it will draw
about 1.3 amps with the resistors
supplied in the kit.

RUNNING DANCAM

1. The three-axis controller was
specifically designed to run three
stepper motors on DANCAM. It will
also run on user-developed software
as long as the step and direction
pulses are fed to the correct pins.

2. NOTE: DANCAM will give an
error if the OUT OF RANGE switch is
open or not connected. If this feature
is not to be used at this time, then it
will be necessary to JUMPER THE
YELLOW AND BLUE WIRES FROM
THE CONTROLLER TO THE THREE
CIRCUIT CONNECTORS. The error
message provided by DANCAM will
now disappear.

3. Load DANCAM.

4. From the main menu, select
#4 and hit Enter. The program will
ask: “Change the Dancam.cfg config-
uration file to adjust how the motors
move”

5. Next, from the installation
menu, select #1. A new menu will
POp up.

6. From the parallel port menu,
enter the motor drive board type. The
default is “0." Press Enter.

7. On this same menu after the
‘0" is typed, it will ask you to enter
the parallel port to use. Normally, you
would enter LPT1. (If the controller
board doesn't work with this setting,
you might have a Hercules mono-
chrome video adapter with the wrong
port address. You may have to buy a

$20.00 parallel port board configured
to run on hex address 378. LPT2 or
LPT3 may be used if supported by
your hardware.

8. Enter the # of pulses per motor
request. This is always 1. Press Enter.

9. The main installation menu
will now appear. Select #2 — Motor
pulse width factor test and install
commands.

10. A new menu will pop up.
With the parallel port cable connect-
ed to the three-axis controller, the
three stepper motors connected to
the controller, and 12 VDC power sup-
plied to the controller, Press 1.

11. An installation instruction will
ask what motor axis to test (X, Y, or
Z) Select X. Then press Enter.

15. Press Escape until you are
back at the main menu. The program
will record the current configuration
every time it goes to the main menu.
So, if you make any temporary
changes, make sure you change the
values back to the original. Better yet,
make a copy of DANCAM.CFG file
and store it separately for use if the
installed copy is corrupted.

16. A data file called 1857.drl is
included in the kit. At the main menu,
enter 1 to select a DANCAM file to be
read. A new screen will pop up. Enter
the path and file name i.e.,
C:\temp\1857.drl. The program will
try to home up the motors if the
hon\me set-up menu was set to ON.
If you don’t have home switches, go

back and shut the feature OFF for
now. Rerun the 1857.drl file and you
should see the three motors moving
to the commands of the data file.

17. Always shut off the controller
when not in operation.

18. Read the DANPLOT.DOC file
in the DANCAM diskette for many
other features and a detailed explana-
tion of other uses for DANCAM/DAN-
PLOT program. Be sure to read the
safety warnings and conditions for use
of the program. Once you get up and
operating, you will find that DANCAM
is a superb program for the price.

In next month's article, a simple
machine will be constructed using the
techniques of CCNC and the con-
troller constructed in this article. NV

12. Another instruc-
tion will pop up and will
request the PULSE
WIDTH FACTOR. A table
is provided on screen to
give help. The default is
600. When you press
Enter, the X axis stepper
motor will run forward and
backward. If the motor
seems weak or just chat-
ters, press S to slow it
down until it runs strongly
(about 1900 pwf on a 386-
25). If it is slow but strong,
then try speeding it up by
pressing F on the key-
board. Press control X
when satisfied.

13. If you get a
“SERVO MOTOR ERROR”
or “LIMIT SWITCH IS
OPEN" message, make
sure that the out of range
switch is in the correct
position or temporarily
jumper the yellow and blue
wires at the connector.

14. Set the PULSE
WIDTH FACTOR for the Y
and Z axis similarly.
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5 SURPLUS

TEST EQUIPMENT

HEWLETT PACKARD

16408, Serial Data Analyzer...... s
19808, 100MHz Measurement Oscil scops
214B, Pulse Generator, 200Watt . ........
33103. Function Generator, .0001Hz-5MHz
3335A, Frequency Synthesizer 20Hz-80MHz

3437A, High Speed Digital Voltmeter . . .

3466A, Digital Multimeter...............
3497A, Opt. 01, Data Acg. Unit/DVM .. ....
355C, Variable Attenuator ..............
3570A, Tracking Recaiver. ..............
3575A, Phase Gain Meter THz-13MHz. .. ..

35316 Seleclive Voltmeter .............
3746A, Selective Level Measuring Set
41408, PA Meter/DC Voltage Source
4288, DC Ammeter wiProbe . .

435A, Power Meter
461A, Amplifier ............

B111A(HAR.) Pmr Suppty 0-20VI0-1A. .
61144, Precision Power Supply, 0-20V/0-24

62608, DC Power Supply, 0-10V, 0-100A .
6284A (HAR.), Power Supply, 0-20V/0-3A .
64568, DC Power Supply, 0-36VI0-100A .

! 7475ABPenGmphicPlDtlar...,..u,......::

84458, Automalic Praselector
8447A, Amplifier, 0.1-400MHz
84478, Amplifier, 0.4-1.3GHz .
8447C, Amplifier, 30-300MHz .
B8492A-010, Attenuator, 10dB . . .
| 8492A-020, Attenuator, 2048 . ...

B8505A, Network Analyzer ... ... 5 ‘
85528, IF Section Plug-in ..............00n0s
85528 & B553B, Spectrum Analyzer

B550A, Spectrum Analyzer, .01-21GHz
B601A, Signal Generator, 1-110MHz ..
86222A, RF Plug-in .01-24GHz......
| 86280A, RF Plug-in, 218 GHz. ...
862908, RF Plug-in, 2186GHz........... A
88408, Signal Generator, 0.5512MHz. . ... ...
8640B/1/2, Signal Generator, 0.5-1024MHz.. . ...

866028, RF Section Plug-in .......... A :
B6B03A, RF Plug-in, 1-2600MHz. . ............
86608/100, Synthesized Signal Generator .. ...
8860C Opt. 100, Signal Generator, 1-1300MHz

86998, RF Plug-in, 0.1-4GHz. .
8741A, Reflectometer Test Set .
B743A, Reflectometer Test Set
87468, S Parameter Test Set .
8754A/H26, Network Analyzer,

TEKTRONIX
! 24&5IJMS Four Channel Oscilloscope,
300M!

308, Data BN ) S R
486, Storage Oscilloscope, 100MHz .. .. ..
4B6/DM44, Storage Oscillocope, 100MHz. .
475, 200MHz Oscilloscope . ... .....-... -
475A, 250MHz Oscilloscope .................

1831D, Logic Analyzer wiProbes ............. $1250

334A, Distortion Analyzer............... $500
‘| 34554, Digital Voltmeter ............... 5800

i| 4342A,Q-Meter .......... 1700

4B00A, Vector Impedance Meter ,........ . .$500
4815A, Vector Impedance Meter wiProbe, . . ... $1000
491C, TWT Amplifier, 2-4GHz, 1 Watt, 30dB . .. .$1000
50058, Signature Analyzer................... $700
5314A, Frequency Counter, 10Hz-100MHz . .. ... $250
53158, Universal Counter, DC-100MHz ... ...... $300
5316A, Universal Counter, DC-100MHz . .. .

5328A, Universal Counter, DC-100 MHz . ..

5340A, Frequency Counter, 10Hz-18GHz . .

5342A, Counter, 10Hz-18GHz wi5344A Plug-|

53424, Frequency Counter, 0.5-18GHz . .
5343A/1/4/8/11, Microwave Counter,

o T R S R P AP -$4500
5345A, | y Counter Mainframe ......... $650
BD02A Ool 01, Povm Supply,

HPB, CROVONSS 5t e, e $800

:| €6034A, Digital Powar Supply
0-60V, 0-10A, 200 T A AL e $800

$550
62058 (HAR.), Dual Power Supply, 0-40V/0-0.3A. . $125
82278, Dual Power Supply, 0-25VI0-2A ... ...... $600

‘| B180A, Precision Pulse Generator, 50MHz . . . . . $4000
8170A, Logic Pattern Generator ..............5750
8350A, Sweep Oscillator Mainframe ... .......52750
83590A, AF Plug-in, 2.0-20GHz. . S— ]
84054, Vector Voltmeter IMHz-1GHz . ... .. ... $250

|| 84108, Natwork Analyzer System

WIBA12A, BTA3ABBATIA. ....ooovveiiiiainn $800
B8411A, Frequency Converter . ................ $250

8411AI018, Frequency Converter .11 10 18GHz . .$500

w.fmT MEIOITRINE - e iin s $1800

& B555A, Spectrum Analyzsr
vn'uiT calibral I Is....52250
B556A, LF Plug-in, NHz-mKHz .............. $200

B557A1182T, Spectrum Analyzer .01-350MHz . . .$1850
$3250

$1800
$1500
$2550
BB56A, Signal Generator 0.1-990MHz . ... .....$3250
..$750
$2000
$1500

w/B6602B RF Plug-in & R8632A Mod. Plug-in . $3000

492, Spectrum Analyzer Opt. 1, 2, 3

wiMixerstod0GHZ ................ ... 58500
496, Spectrum Analyzer, TKHz-18GHz . ....... $6000
G0, U TrBOEr. . - v s s ssvsnessesusns $1750
577 D2, Curve Tracer w77 Fixture .. .. ....... $1700
5A48, Dual Trace Amplifier, 50MHz............5200
7104, Oscilloscope Mainframe, 1GHz. . . .. ... .$6000

7704A, Oscllloscope Mainframe, 150MHz ...... $250
7854, Waveform Processing Oscilloscope. .. ..
7904, Oscilloscope Mainframe, S00MHz . . .

7904A, Oscilloscope Mainframe, 500MHz $800
TA18, Dual Trace Amplifier, TSMHz ... . .. .§75
TA19, Single Trace Amplifier, 600MHz $200
TA22, Differential Amplifier ......... ..5300
7A24, 400MHz Dual Trace Amplifier ...........$300
TA26, 200MHz Dual Trace Amp, Plug-in ........ $150
7853A,Dual TimeBase ..................... §
7871, Delaying Tima Base .

, Delayed TimeBase.................... 5200
7885, Delaying Time Base to 400MHz. .........%225
7892, Dual Time Baseto500MHz . ............ $200
7892A, Delaying Dual Time Base to 500MHz . . . . $250
7L12, Spectrum Analyzer, 0.1-1800MHz . ...... §i800 |
TL5/25/L3, Spectrum Analyzer, 20Hz-5MHz . .. .$2500
7811, Sampling Plug-n. . .....coooie i i $100
DC5010, 350MHz Programmable

COUNDMITImE. . o0t B v s vvanai $1700

FGS504, Function Generator Plug-in,

O0THZA0OMH2Z ...............
OF150, Fiber Optic Cable Tester .. ...
P6202A, FET Probe, DC-500MHz . . .
PB042, Current Probe, DC-50MHz . .
P8452, Data Acquisition Probe . ...
P8453, Data Acquisition Probe ... .
P6464, Data Acquisition Probe ...............
PG504, Function Generator, .001Hz-40MHz . . . . $4000
R7103, Oscilloscope Mainframe,

SOHEBANOWIBHY.. .« oviove wunnnsine Suininn i $5000
R7613, Storage Oscilloscope Mainframe,

100MHz

.............................. 5400
R7704, Oscillmopa Mainframe, 150MHz ...... $200
S4,SamplingHead . .........ccoovevniinnnis $300
§-52, Pulse GeneratorHead . ................. $550
S8, Sampling Head. .........coovunieiinnaas $600
TM501, Single Siot Power Mainframe . ......... $100
TMS503, Three Slot Power Mainframe .......... $125
TM506, 6 Slot PowerModule ................. $100
TRS02, Tracking Generator .................$1500

MISCELLANEOUS

Boonton 41-4A, Power Sensor
Boonton 42B, RF Microwatt meter

Doric 400A, Digital Thermometer .
[EIP 545, Freq. Counter 10Hz-18GHz

ESI 2428, Resistance Measuring Sysmm ; .$3000
Fluke 335D, DCVollageSlanuard ceiaas 51500
Fluke 343A, DC Calibrator . vewions 31500

Fluke 3824, Current Calibrator . oo ines 31000

Fluke 510A, AC Reference Slandald 400Hz ....3550

Fluke 5102A, Multifunction Calibrator, updaled to
5100B specifications ...............c....0 $5500

Fluke 5200A, AC Voltage Callbrator . ......... $2250
Fluke 5205A, Precision Power Amplitier. ... ... $2500
Fluke 5408, Transl'ar Standard .............. $1200

Fluke eo?m Opt. 130, Signal Gana;alor

200KHz-1040MHz .

Fluke 8505A, 6.5 Digit Dlgnai Multimeter .
Fluke 8600A, Digital Multimeter ...............
Gen-Rad 1433P, Decade Resistor .............5300
Gen-Rad 1863, Megohmmeter, 50-500V ........ $400
Marconl 2018A, Signal Generator,

BOKHZ-1040MHZ ..........00c0000iiiianns
Narda 766-30, Attenuator,30dB...............
Olympus BH, Trinocular Microscope

T T AR e AR
Pac. Meas. 1038D11, DisplayUnit . ............ $450
Pac. Meas, 12464, Microwave Detector
PAR 5208, Two-Phase Lock-In Analyzer
Power Designs 2005, Power Supply ..
Power Designs 2005A, Power Supply .
Racal-Dana 5900, Digital Multimeter .
Rockland 5100, Frequency Synthesizer
Rockland 5600, Frequency Synthesizer
Sorenson DCR 300-18A, DC Power Supply,

DOONEIOA . i Lo Mg NS $1000

Sorsnuen QRD20-4, Power Supply, 0-20V/0-4A. . . .$50
Sorensen QRD 60-1.5, 60V-1.5A,

REAROWOEBUDDIY. - + T s # LR R TR o 010:0c5 $150
Wavatek 278, 12MHz Synthesized Func. Gen 5750
Wavetek 278, 12MHz Prog. Function Generator .$800
Wavetek 3000, Signal Generator, 1-520MHz. . ... $800
Wavetek 3001, Signal Generator 1-520MHz . .. .$1100
Wavetek 3008, Signal Generator,

1KHz-520MHz ... .. cor.. 51200
Wavetek 801, Pulse Generator, SHz50MHz . . . . . $800

k 802, Pulse

5HZ-50MHZWIDeIRY . ..........cooovvieens
Wavetek B501, Peak Pwr Meter 30MHz-40GHz . s:um
Wavetek 859, Prog. Pulse Gen,, 5Hz-50MHz . . . .$1500
Wiltron 8840, Sweep Genemtor. 26.540.0GHz . .$2500

MasterCard

1050 E. CYPRESS STREET, COVINA, CA 91724
(818)967-0846 FAX(818)967-1999
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[#10 HAM GEAR FOR SALE cont. |

HOW-TO conversion books, land mobile
to ham band, packet and repeater conver-
sion. Contact for availability on make and
model. Some converted units available,
Call John Lansdell, 909-873-1319.

PORTABLE QRP CW TRANSCEIVER
FOR 20, 30, or 40M. Single signal receiv-
er, VFO tuning, AGC for listening com-
fort, 5 watts output, Semi-QSK TR switch-
ing and CW sidetone. Add a battery, key
and antenna and you're on the air. Per-
fect for backpacking or just plain CW fun
from the office or home. FULL 100% kit
including custom pre-painted, punched
and lettered metal enclosure. See DEC 90
and JAN 91 QST for details. For 20 Meter
Order #180-K20. For 40 Meter Order #180-
K40. Price is $159.95 plus $5.00 shipping.
A&A Engineering, 2521 W. LaPaima #K,
Anaheim, CA 92801. Visa & MC accepted.
714-952-2114. CA residents add 7.75%
sales tax.

LOW PRICED quality two-way gear. Mot-
micor 150 or 50MHz 60W wiacc $35.
Mitrec 50MHz 110W wiacc $100. VHF
45W wiacc $75. Base stations, much
more. For list, call or fax 909-873-1319 or
write John Lansdell, 424 E. Shamrock,
Rialto, CA 92376.

MDS DOWNCONVERTERS, COMMER-

CIAL BUILT. New in box. Can be altered
to upconverter, xmitter or tuned to GEOS
weather satellite frequencies. Operates
on 12.8VDC, crystal controlled output,
Ch. 2 TV. Schematic included. $20 ea. +
$5 Priority Mail. Money orders only to:
Dave Porter, 10712 E. Apache Trail K-1,
Apache Junction, AZ 85220. Quantity
prices. 802-380-0064.

MICROWAVE X-BAND 10GHz Gunn
xceivers, 2 for $25. Horn ant. kits, $15. For
wide-band FM voice, video, or 2MB/sec
data. SASE for info. Gary Krancher,
WB1AUA, 1502 Old North Colony Road,
Meriden, CT 06450. 203-634-3006.

SPREAD SPECTRUM AMPLIFIERS for
900MHz and 2.4GHz, up to 10 watts.
Extend the range of SS radios & wireless
LANs. Linear Remote Bilateral Wide-
Band power amplifier suitable for digital
and analog applications. SPECIAL PRIC-
ING FOR EVAL. UNITS. HyperLink Tech-
nologies, Inc., 6600 West Rogers Circle,
Suite 6, Boca Raton, FL 33487. 407-995-
2256, FAX: 407-995-2432.

WANTED: B&K MODEL 415 SWEEP
MARKER GENERATOR. Call Les, Less
Buster's Electronics, 702-642-0325.

KIT BUILDERS! At last! Complete list of
over 175 kit vendors. Send #10 S.A.S.E. +
$3 to: Rutenber Engineering, 38045 10th
St. E. #H75-NV, Palmdale, CA 93550.

SEND RECEIVE CW, RTTY, AMTOR,
SSTV, and more with our hardware inter-
face plus shareware. Hardware (no con-
nectors) & disk $24.95 + $5 S&H. Am-
bient Systems, POB 14183, Gainesville,
FL 32604. 904-371-7694.

PROGRAMMABLE COUNTER. Works
with ANY VFO rig! Get a digital display
for your rig, 100Hz resolution. You can
read the tuned frequency directly, no
need to calculate offsets. Counts to
40MHz, up OR down. Counter Kit $69.95.
Kit wicase $99.95. Assembled wi/case,
$139.95. GUARANTEED TO WORK. For
info send SASE. Call/write to order: S&S
Engineering, 14102 Brown Road, Smiths-
burg, MD 21783. 301-416-0661.

T
j

THE SMART BATTERY CHARGER for
Lead Acid or Gel Cell batteries. Can be
left connected to the battery INDEFIN-
ITELY, will not overcharge! Standard kit
is 12V @ 1 Amp. This kit is 100%
complete, including a custom-made, pre-
punched, painted and lettered enclosure.
For the Kit order #150-KIT at $59.95. For
an assembled and tested unit, order
#150-ASY at $79.95. CA residents add
7.75% sales tax. Add $5.00 per unit
shipping. MC/VISA accepted. A&A Engi-
neering, 2521 W. La Palma #K, Anaheim,
CA 92801. 714-952-2114,

EXPERIMENTERS: RFPA boards. 25-
50mc, 100W SS commercial $30. 2 mtr.
QRP, 500mw $5. Mobile repeater chassis
or boards. Chassis contains Hiband FM
transceiver, Lowband receiver, and all
control logics. Chassis complete $20,
boards only $10, removed from Motorola
Pack R/T's. Motorola or GE Converticom,
mobile HT consoles, each contains DC-
DC inverter for charging and Hi-power
audio amp $10, mics for same $5, speak-
ers $10. No time to fix, limited supply
items, each has minor problems. 2 mtr.,
60W, SS, amp $25. Motorola MX-340, 4
channel, 5W, VHF Hiband HT's, $10, as
above GE MPV $10. See last month for
other items. This my last ad Nuts & Volts.
Dennis, Box 95, Cross Timbers, MO
65634. 417-998-6517 anytime. If no an-
swer, try again. | don't hear very good,
thanks.




COLLINS REPAIR. Keep that real radio
working in top order. We've worked on
Collins gear for over 30 years and have
the resources to keep your gear in good
shape. We will consider buying old hulks
of S line style gear, too. Contact: MAR-
TRONICS, 4820 Deer Creek Way, Paso
Robles, CA 93446. 805-239-1932.

JOHNSON 800MHZ LTR radios. Have
five model 8700's and others. Make offer.
Bob, 512-447-8898.

THE ALC245M AUTOMATIC VOLUME
CONTROLLER will keep your transceiver
or scanner volume constant from a whis-
per to a scream. $29.95. Other models are
also available. FREE BROCHURE. C&S
Electronics, PO Box 2142, Norwalk, CT
06852-2142. Phone/FAX 203-866-3208.

SPECIAL 2 METER QUAD ANTENNAS
starting at $29.95. All fiberglass frame,
100% guaranteed. Call or write for free
brochure. QUADS, 10170 US Hwy. 431,
Albertville, AL 35950. 205-891-1692.

DTMF DECODER chipset. Decodes 3-
digit commands, LiTZ command, group
calls, etc. $24.95 + $5 S&H. Ambient
Systems, POB 14183, Gainesville, FL
32604. 904-371-7694.

MICROWAVE RECEIVER/transmitter
(long range) with distance measuring,
miniature IC/solid state construction,
12VDC, new unused with cables, gel cell
battery and charger, and headset/mic.
$150 per set. UPS (100 Ibs. total) in two
plastic transit cases. George, 801-462-
3083.

DISCOUNT PRICES at RT ELECTRON-
ICS. 28MHz and 144/450 MHz dual band
antennas and more. Free flyer. 216-
369-1789.

LOW PRICED quality two-way gear. GE
mstr 2 150 or 50MHz 40W w/acc $35. EX2
base UHF 40W $125. EX2 50MHz 100W
wi/acc $75. Much more. For list call or fax
909-873-1319 or write John Lansdell, 424
E. Shamrock, Rialto, CA 92376.

HENDERSON ELECTRONICS. Special-
ists in two-way communications equip-
ment. Commercial, marine, aircraft, para-
military, amateur, citizens band & acces-
sories. Normal turn-around time on re-
pairs two weeks or less. 30 years experi-
ence. Sales & service call 412-264-8744 24
hrs. 1424 Hiland Ave., Coraopolis, PA.
Dave Henderson, N3NSY.

HF FREQUENCY Counter Kit, Only
$49.95 buys a 75MHz frequency counter.
Perfect for experimenters and home-
brewers. Add a digital readout to your
VFO. 1 Hertz resolution with 4 1/2 or 8
digits; Sensitivity 50 mv; Input protected;
Runs from 9V battery; Display may be
remoted; PCB and all components in-
cluded (no case). MIL quality PCB. Fre-
quency Counter Kit FC4 (4 1/2 digits)
$49.95. 4 Digit Add-on Kit AD4 (8 digits
total) $16.95. Assembled and tested (4 1/2
Digits) FC4AT $69.95. Add $4.50 S&H, MD
residents add 5% sales tax. To order call
or write: S&S Engineering, 14102 Brown
Rd., Smithsburg, MD 21783, 301-416-0661,
FAX 301-416-0963. VISA/MC accepted.

I.earn—

MICROCONTROLLERS
EMBEDDED SYSTEMS
and PROGRAMMING
with the AES-10

The AES-10... a complete
learning system, ;
a complete
embedded
control system
Extensive manui
guide you through yo
8051 development project.
Assembly,BASIC, and C
programming. All hardware details, complete
schematics. Learn to program the LCD, keypad,
digital and analog I/Os for your applications.

80C32 Computer/Microcontroller b

| * 32K ROM , 32K RAM * 2 by 16 Liquid
Crystal Display = 4 by 5 Keypad « Digital, A/D ,
D/A, and PWM, /O « Built in Logic Probe *
Power supply (can also be battery operated) +
Extended AES BASIC and AES Monitor in
ROM + RS-232 cable to connect to PC for
programming * 8051/52 DOS Cross Assembler
* Program disks with well documented
examples * User’s Manual, Language Manual,
and Textbook * AES-20 (a smaller board
without Keypad, LCD, and Textbook)

AES-10 $365 AES-20 $245
Money Back Free Brochure
Guarantee M/C Visa
800 - 730-3232 714 - 5508094

Fax 714 - 550-9941

[t ]
970 West 17th Street, Santa Ana, California 92706, USA

AMP-HOURS+ "

WeorldLeaderinState ofCharge Instrumeniation

e o O

Battery status at a glance: Amp-
hoursconsumed, plus Voltsand Amps
flowing inor out. Simpleto use. Zero
Ahrsare consumed from afull battery,
AMP-HOUR + Meter countsdown
as Ahrs are used and back up during
charging. Automatically learns, and
compensates for, charging efficiency.
Twochannel model available.

NEW! MEMORY MODULE

Store up to 1 megabyte of RS-232
(9600, 8-N-1)data. Instrument remote
sites --retrieve data later for analysis
and graphicdisplay! Extremely ver-
satile. Call orfaxforcomplete details!

DealerInquires/Exporters Invited
CRUISING EQUIPMENT CO.

GIISScavien AveNW
Seattle, WA 98107 USA

(206) 782-8100
Fax (206) 782-43306

Write In 179 on Reader Service Card.

* WHOLESALE PRICES AVAILABLE -

1Pc 5 Pc
STAR 6 - DPV-6XXX 19.95 15.95
STAR 7 - DPV-7XXX 29.95 2495
STAR 7 - DPBB-7XXX 29.95 2495
SCIENTIFIC ATLANTA 8550 29.95 22.95
SCIENTIFIC ATLANTA 8570 39.95 34.95
SCIENTIFIC ATLANTA 8580 39.95 29.95
SCIENTIFIC ATLANTA 85%90/11 39.95 34.95
ZENITH - ZF 1 19.95 15.95
ZENITH - ZF 2 19.95 16.95
TOCOM (Compatible) 5503 VIP  19.95 156.95
TOCOM (Compatible) 5607 19.95 15.95
TOCOM (Compatible) 5607 MAP  39.95 29.95
PIO 5000 & 6000 Series 49.95 39.95

1-300-841-0244

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

1Pc
STAR 6 - DPV-7XXX 269.95
STAR 7 - DPBB-7XXX 260.95
STAR 7 - DPBB-7XXX - P (New) 299.95
SCIENTIFIC ATLANTA 8570 259.95
SCIENTIFIC ATLANTA 8580 269.95
SCIENTIFIC ATLANTA 8590 289.95
TOCOM (Compatible) 5503-5507 259.95
PIO 51XX 259.95
PIO 61XX 289.95
PIO 63XX (New) 299.95
PIO 67XX (New) 329.95
ZENITH - ST-2601 159.95

| Year Guarantee with this AD signed and returned.
Q YES, | AGREE ALL UNITS ARE TO BE USED CR RESOLD
IN COMPLIANCE WITH FEDERAL AND STATE LAWS.

Signature X

‘Write in 101 on Reader Service Card.
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ANTENNA CATALOG. High quality ama-
teur radio antennas by TS, accessories,
and specialty tools at affordable prices.
Most not yet available in stores. Seen at
many national hamfests. Dealers wel-
come! AZ Airwaves, PO Box 64204, Tuc-
son, AZ B5728-4204. Tel/FAX: 602-888-
7525.

PACKET NETWORKING: Node EPROMs,
Diode Matrix boards, TNC-Radio cables,
power supply for TEKK data radios, and
more equipment especially for Packet
Network builders. Write or call for free
catalog. Amateur Networking Supply, PO
Box 219N, Montvale, NJ 07645. 201-722-
0144,

MORSE CODE I|BM Computer Interfaces
use Serial Port $49.95. Add $3 shipping.
Over 650 IBM Shareware Collections on
525" or 3.5" disks $2.95 each. Quantity
discounts. No minimum order, handing,
or shipping charges on shareware orders.
Free catalog. Dynamic Electronics, Box
896, Hartselle, AL 35640. 205-773-2758,
FAX: 205-773-7295.

SURVEILLANCE RECEIVERS WJ model
977, 30-300 MHz and Astro Com model
R-1368/GR 250-1000 MHz (no gaps). AM/
FM and CW modes, 110V AC, excellent to
like new. Partial copy of manuals for
each. $275 each or $500 for a pair.
George, 801-462-3083.

WJ 8617B VHF/UHF receiver, like new,
$2,650, Sunair GSR-920 synthesized HF/
SSB receiver, $450, Sunair GSE-924 syn-
thesized HF/SSB 100W transmitter/excit-
er, $450, Sunair GCU-1935 antenna cou-
pler, $300, Collins 618T-3 with 490T-1,
635V-1, 426T-1, 426U-2, and 714E5 in
cabinets. 110 volts, 60Hz or 28V input
power. Motorola R-1481/SRN-12 Omega
receiver with o-scope, $150. George, 801-
462-3083.

TRANSCEIVER KITS, short wave kits,
transmitter kits, 100's of electronic com-
ponents. 1995 cat avail. 2 stamps. Dan's
Small Parts and Kits, 1935 South 3rd
West #1, Missoula, MT 59801.

OWN the BEST TELEPHONE/ANSWERING MACHINE

The PowerPhone Telephone/Answering Machine is a complete
message center that works with your Pager and Cellular Phone.
FEATURES BENEFITS
Transfer calls to | Ever missed an opportunity because you were
mrpwor out in the field? PowerPhone not only takes
Cellular Ehone messages while your out in the field, it instantly
calls your beeper or cellular phone to tell you an
important message has arived. You can set
PowerPhone to transfer all of Line 1, Line 2, or
Urgent messages only.
Remote Get your messages easily when your out of the
Message office. Simply call from any touchtone or
Retrieval cellular phone and enter your 3-digit remote
code. PowerPhone plays all your new
messages. You can also replay your old
messages, skip, repeat, and save/erase
messages. You can even program your
message transfer number and turn the paging YOUR MONEY BACK!
function on or off remotely. $ 2 2 9
Two Line Great for the home-office business. You can
Capability answer two separate telephone lines. You can
set the answering machine to answer Line 1,
Line 2 or Both. You can record two different
personalized messages for each line.
Voice Time/Day/ | During message play, a synthesized voice
EbeeSiamp ] Seounose e B, devandich fna sach TRENDWARE PHONE SYSTEMS
message was received.
Voice Mail Box | PowerPhone allows you to record a separate Hawthorne, CA 80250
message in a voice mail box that callers can
autometically access. You can set the mailbox FEATURES
to be Public or Private. Leave messages to
callers such as directions, office hours, elc. Speakerphone
Distinctive Ring | Subscribers to a distinctive ring service can set
Answer PowerPhone to answer a normal ring with normally.
outgoing message #1 and answer & distinctive
ring with outgoing message #2. Each message 20 Station
is voice stamped with “Line 1" for normal ring Autodial
calls, and "Line 2" for distinctive ring calls.
Conversation & | Record conversations at the fouch of a button. ~ Busy Redial
Memo Record ‘ruu_cun leave messages to your staff or
PR ChyoLie. Dialed Number
Handset This feature gives you the option to listen to Display
Message your messages privately through the telephone
Retrieval handset This feature is ideal if your in an open ~ Three-Way
- office environment and want to listen o your Confersnce Call
messages privately.
Skip, Repeat, Skip/Repeat allows you to easily and quickly
Fast Forward, skip to the beginning of a specific message or
Rewind " | repeat a message even if you have several.
While rewind/fast forward allows you to play
those parts of a message you need to hear,
Answer Ring Set PowerPhone to answer on any number of
Select rings (1-9 rings). Yes, Tollsaver too!

Easy to use, compact, and handsome.

One Year Warranty

30-DAY SATISFACTION GUARANTEE OR

Order by Credit Card
1-800-644-3014

(TERMS: add $10 for shipping &
handling, CA residents must add
8.25% sales tax, COD orders
must add $10)

Or send Check, Money Order, or COD to:

4448 W. El Segundo Bivd., Suite 165

BENEFITS

Conduct telephone conversations (without using
the handset and sounding like your in a tunnel)
Simply press the speaker bution and talk

Store 20 telephone numbers for quick dialing.
The display and synthesized voice will confirm
the autodial number.

PowerPhone automatically redials a busy
number or an unanswered call up fo 15 times.

The phone number of the outgoing call is
displayed in the large LCD.

Conduct a conference call with two other callers
that are on Lines 1 & 2. You are connected to
both lines simultaneously.

SPECIAL OFFER: Order PowerPhone by the 25th

and receive the PowerPlug Schematic at no charge!

Build the AC PowerPlug Option for the PowerPhone. The PowerPlug
Option allows you to turn your computer (or any 110v AC device) on/off
by remote control using any touchtone phone. Imagine- Power on your
PC from anywhere in the world! Reboot a locked-up remote PC. Or turn
onloff any small appliance (coffee machine, lamp, etc) by remote control.

FLEXIBLE PHOTOVOLTAICS Amor-
phous 12V 45mA $23. Other great prices.
Dallas Solar, 1-800-345-4913.

15KV CERAMIC capacitors! 100pf, 50pf,
25pf. Silver electrodes. Great for antenna
traps! New, 4 of each value $21.00 post-
paid. A. Williams, PO Box 6105, Lakeland,
FL 33807-6105.

AMIGA, MACINTOSH HAM 12 disk col-
lections of Amateur Radio PD/shareware
software $29.95 ppd. Send SASE for
catalog. Specify computer type. Kinetic
D&sggns, Box 1646, Orange Pk, FL 32067-
1 3

LITZ DECODER described Dec. 92 “73"
Magazine. Complete kit $39.95. W&T
$59.95. Marshall Macy, 800-484-9681,
Code 7373.

YAGI ANTENNAS for 100MHz to 1GHz,
custom made up to 12 elements. For
prices and information call or write Dave
Martin WABTYJ, B05-239-1932, 4820 Deer
Creek Way, Paso Robles, CA 93446.

WANTED: HAM RADIO AMBASSADORS.
T-shirts 100% cotton pre-shrunk, $14.95.
Sweat shirts $26.95. Great fund raiser for
ARCs, no risks, big $3 potential for your
club, Call for orders 1-800-413-1129, or
information 909-987-1020. Visa/MC ac-
cepted.

HAMFEST ATTENDEES. This will be our
last year with connectors. See Sam for
closeout prices! Buy 10 or more silver-
plated 259 @ 9% each, get free reducers.
Mini headphones 9%, 6 ft. audio patch
cables 9%, 6 outlet strip w/surge $3.99,
good selection SMA adapters. Buy 10 or
more 99 each, N connectors crimp 99,
male-male N connectors 88¢. Many good
bargains. See us at Odessa, Tampa,
Greensboro. Free gifts for volume buy-
ers, see Sam, Connectors Unlimited,
9310 Timberlake Rd., Lynchburg, VA
24502, Mail orders send $2 for catalog
refunded on first order. We are a Nuts &
Volts dealer. Satellite Headquarters, 804-
239-7585.

ATTN: LAW ENFORCEMENT, INVESTI-
GATORS, SECURITY, ATTORNEYS. Now
you can turn your briefcase into a super
sensitive microphone from the inside out
with our latest high tech vacuum audio
sensor S-2204B only $69.95. The most
sensitive microphone in the world, Sim-
ply attach the S-2204B to the interior wall
then plug into a tape recorder to record
whispers, or broadcasts to your scanner
up to 1/4 mile with the T-2501 crystal
transmitter $89.95, to record sound
through metal buildings, doors, walls, or
to turn a desk, file cab. into a giant
microphone. Order the S-2203G giant Ear
Mike only $49. Send check or MO to
ILIADIS, add $5 for shipping, $1 for
Micro-Ear catalog. ILIADIS, 1760 Dibble
Circle West, Jacksonville, FL 32246. 904-
641-9942,

CATALOG. LOW cost ferrites, powdered
iron cores, RFCs, wire, capacitors, semi-
conductors, more. Two stamps please.
Johnson Shop Products, Box 160113,
Cupertino, CA 95016.
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An affordable custom Solar Electric sys-
tem from Solar Electric is the answer.
Power for stereos, radios, TV's,
microwaves, lights and more, all from the

Solari%:Electric

1-800-842-5678 » For ALL Your Solar Electrical Needs!

PLUG
INTO THE SUN
FOR FREE ELECTRICITY!

LOWEST PRICES UNDER THE SUN!

sun. We design systems in all sizes.
Perfect for remote homes, RV's, boats
and commercial applications. Call today
for free information!

“We Feature Solar Modules From
Siemens And Other Fine Products™
Phone (619) 581-0051/Fox [619) 581-6440

4901 Morena Blvd, San Diego, CA921 17

Write in 100 on Reader Service Card.

FREE CATALOG: Wholesale Prices. No
minimum order. Connectors, adapters,
fuses, DC wire antennas, mounts, speak-
ers, tools. Celebrating our 16th year. We
will even pay for the call. 1-800-662-3422.

LAFAYETTE RADIO AND VINTAGE
MANUALS AVAILABLE. Heath, National,
Hammarlund, Clegg, Eico, etc. operating
and service manuals. Lowest prices. Sat-
isfaction guaranteed. List available. Send
two $.29 stamps to Pete Markavage, 27
Walling Street, Sayreville, NJ 08872.
908-238-8964.

THE FAMED 2 METER, 9DB CO-LINEAR
“MULTI WAVE” base station dbl 5/8 over
1/4 wave delivers up to +9dB gain. All
fiberglass and solid aluminum construc-
tion. Fits masts up to 1%2". 10%’ tall
assembled. Model 9209 $36.73 + $6 S&H
in USA. Check in advance or COD. ASA,
PO Box 3461, Myrtle Beach, SC 29578.
1-800-722-2681.

REPEATER CONTROLLERS complete
wired, tested, $80. Crawford Amateur
Radio Society, PO Box 653, Meadville, PA
16335.

MILITARY COMPONENTS wanted. Capa-
citors, resistors, diodes, transistors, se-
miconductors, ICs. Electronic Material
Industries, 818-842-5953, FAX: 818-845-
3613.

FREE ELECTRONICS CATALOG. Quality
parts at surplus prices. All new, never
used distributor and OEM overstocks.
Call IME, 817-473-1730 or write PO Box
170415, Arlington, TX 76003,

HAM CALLBOOK ON CD-ROM. Over
650,000 listings. Runs DOS or Windows.
TCP/IP software, satellite tracking pro-
grams, DSP, radio control programs. Bay-
com and more. Only $17 shipped to you!
Send check to: ALH, 31712-2A Casino Dr.
#143, Lake Elsinore, CA 92530.

PRC 47 LSB conversion. Collins mech
filter only, $45.00. Your working module
converted and tested $55.00. Parts and
accessories available. Call or write with
your needs. Roger Leone K6XQ, 136
Delta Circle Vallejo, CA 94589. 707-
552-6659.

TRUE-POWER®, AC TO DC REGULATED
POWER SUPPLIES. ALL models: INPUT
117VAC & OUTPUT 13.85, Regulation
+1%. Ripple less than 150mV. MDPS-
4AMP $29.95 ea., MDPS-BAMP $34.95,
MDPS-12AMP  $54.95. MDPS-14AMP
$6495 & NEW MODEL MDPS-21AMP
W/BLOWER FAN $99.95. CATALOG
FREE: CALL 702-642-0325. Request Pow-
er Supply FLYER with specifications &
schematics! UPS S&H MDPS-4-8 $4.95
ea. MDPS-12-14 $5.95 ea. & MDPS-21
$7.95 ea. UPS COD $4.50 EXTRA. LESS
BUSTER'S ELECTRONICS, 2038 Civic
Center Drive #176P, N. Las Vegas, NV
B89030.

REPEATER CONTROLLER on a chip,
$24.95 + $5 S&H. Ambient Systems, PO
Box 14183, Gainesville, FL 32604. 904-
371-7694.

RCI-2950/2970 Modification Manual.
Tune-up, audio, receiver, noise-blanker &
clarifier modifications. Microphone wir-
ing & more. $20 ppd w/money order,
$25.50 COD. Scott, PO Box 510408, St.
Louis, MO 63151-0408. 314-846-0252.

AMIGA, MACINTOSH Ham 12 disk col-
lections of amateur radio PD/shareware
software $29.95 ppd. Or $4 per disk. Send
SASE for catalog. Specify computer type.
Kinetic Designs, Box 1646, Orange Park,
FL 32067-1646.

ANI/GRC-142C Radio Teletype sets shel-
ters incomplete sets, fit on pick-up truck
beds, many available. Call or write Dave
Martin WABTYJ, 805-239-1932, 4820 Deer
Creek Way, Paso Robles, CA 93446.

PACKET SOFTWARE programs for Radio
Shack computers. Computer News, POB
680, Casper, WY B2602. 307-265-6483.

Laser Pointer
only $49.95

Metrologic's pen-sized
laser pointer is the perfect
tool for business presen-

tations or educational

experiments.
(AAA batteries included).
+ Laser education kit for
$20.00.

Call now to order!

Add $5.50 shipping plus state
sales tax (NJ, CA, TX, GA, & IL)

1-800-ID-METRO

Metrologic Instruments, Inc.
Coles Rd. at Rte. 42, Blackwood, NJ 08012

Write in 139 on Reader Service Card.
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MORE!!

Norm Schrein
214 pages, $14.95
m H

EMERGENCY RADIO!

Smw News As It I-hlpcs

“Reles 3 :wl;'pa Magazine  “lirsiitle’
What scanning is all abaut!

SCANNERS <y

320 pages, $19.95

'A m

paitl”
AND COMING THIS SUMMER...

ULTIMATE SCANNR Bill Cheek
~250 pages, large format, §22.95

umaumaumm-mun

Work1 Scanning Report and author of Scanner Modification Manuals.

CrAveLSCAN Heary Eieason
Good Frequeacies Across America ~200 pages, $14.95

o of America. 100 top citis,
e s e "‘mm:m

FRALID
Videnablry o celud elephone vecmelogy —mmmss
‘The #1 authonty, in a ripping exposé ! The REAL technology...

| Beyond scanning, and HOT! |
u“ﬂ.‘w Tetabase 100 pages, large
Everything thal’s legal - to make, sell, format, §23.75
buy, and own ~ but illegal or immoral to

actually use. lt'sanammnglmnfp'odmu.ms.md
vendors in the fields of scrambling,

wcl:mqwa mdnqmmt. lmmwmgm and
m m
Television GRAY Market Heary Eisenson

Ewﬂmﬁmmmmmm 160 pages, $23.73

'c!lps%m kus

amrmre q_ fomed._ e eheatind,

tu-mﬂ‘ﬂ

Cheding at Blackjack bunD. Yk
4 Othor Casino Games

milﬁﬂ

Order line 800-346-6
All enddit

DP5 & DPV5

CFT-2000 Series

8500 Dual Module
8530 Dual Module
8535 Dual Module

R R

8536 Dual Module
8550 Smart Board
8570 Smarl Bnard

DPV7 & DPBBY7 (including R2 & V5 Models)
1 Wire Smart Board Available

1 Wire Smart Board Available

8580 Smart Board
8590 Smart Board
nsnn Smart Board

MASTER COMPONENTS (BO0O) Z2=332- O.:.-'?O

ST 1000 tllru ST- 5612

5503‘JIP & 5507

BA-5100 thru BA-6150
BA-6300 thru BA-6700

R

Write In 178 on Reader Service Card.
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NINE BAND shortwave receiver kit
$59.95, $3.75 shipping. See March 1994
Popular Electronics or Fall 1994 Electron-
ics Handbook. Dan's Small Parts, 1935
South 3rd W. No. 1, Missoula, MT 58801.
Cat. 2 stamps.

GRC 106A, GRC 19B RT524, PRC 25 & 77.
For other GRC, PRC, VRC and tube list,
send $2.00 to: Ron Rice, Box 807, Mira
Loma, CA 91752. 909-681-0869.

SUBSCRIBE TO
NUTS & VOLTS TODAY
AND GET
A FREE 40 WORD
CLASSIFIED AD.

HAM GEAR WANTED

20

REWARD: FOR the cleanest (over-
hauled?) complete AN/ARC-3BA system.
Ant coupler, controls, racks, everything.
Mackay Electronics, 208-588-2285.

MILITARY COMPONENTS wanted. Capa-
citors, resistors, diodes, transistors, se-
miconductors, ICs. Electronic Material
Industries, 818-842-5853, FAX: 818-845-
3613.

WANTED: ICOM R-7000, R-7100 or R-9000
VHFIUHF receiver, used in good condi-

tion. Please call 813-886-8669, leave mes-
sage.

CB & SCANNERS

DISCOUNT PRICES at RT Electronics.
10111 meter radios, antennas, power sup-
plies, scanners and more. Free flyer. PO
Box 2123, Warren, OH 44484. 216-369-
1789. 8-4 EST.

VINTAGE TUBE CBs. Buy, sell, trade.
List, LSASE. RFD 1 Box 75, Fort Kent, ME
04743. 207-834-6273 evenings.

CB RADIO equipment wanted to buy,
Courier Centurion PLL, 40 channel, AM,
55B base CB radio. Also non-working
CBs, 23 or 40 channel AM & 55B. Bud,
515-465-4423.
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IMPOSSIBLE 1 PIECE !
CABLE PRICING!

IOD SELLS ALL MAKES AND MODELS.

8580-338...
DQN-7...
DPV-5...
8500-321...

Need something else!? ...

Call International Overseas Distributing, Inc. at ...

1-800-890-8755

* Internatonal Overseas Distributing Inc. requires all customers to be dealers who agree not to sell to any individuals
who indicate any desire to steal signal, defraud cable companies or resell to those that do.
Wholesale prices are available to dealers only. Actual price depends on quantity ordered and supply available.

S 109*
$ 39*
S 99*
$ 65*

v om0, %, 0m®,.09,0,0¢,°g00,0¢, %24 9,0 gi,

SCANNING WITH THE PRO-2004/5/6 AT
ITS FINEST, fully automated with amaz-
ing untamed power! The CE-232 Scan-
ner/Computer Interface has AutoPro-
grammer; AutoLogger; Data LookUp; Bir-
die-Reject; Macros & much more for
IBM/compatibles w/512k & MSDOS 3.1 &
up! Kit, Program Disk (specify size) &
detailed manual: $194.95 + $5 S&H; or
SASE for info: COMMtronics Engineer-
ing, Box 262478-NVZ, San Diego, CA
92196-2478. FREE info from our computer
BBS at 619-578-9247, after 5:30 pm &
before 1:30 pm, PST.

UNIDEN HR2510 Hottest CB/10 Meter
Rig., AMIFM/ICW up to B0 watts SSB, with
easy to follow video tape and booklet. 1.
How to add CB/26-30 MHz. 2. Convert rit
to slider. 3. Boost up to 80 watts SSB. 4.
Add variable power. 5. Add talk back.
$259.95 plus $5 postage. Money order:
KDC Sound, 17294 FM3083, Conroe, TX
77302. 1-800-256-9895. MC/VisalDisc.
Other calls: 409-231-3753.

CB RADIO Hacker’s Guide! New! Big 150
pages; pictorials, diagrams, text. Peak-
ing, tweaking & modifying 200 AM & SSB
CB radios. Improved performance, extra
capabilities! Which screws to turn, which
wires to cut, what components to add:
Cobra, Courier, GE, Midland, Realistic,
SBE, Sears, Uniden/President. $18.95
plus $4.00 shipping ($5.00 Canada). NY
State residents add $1.96 tax. CRB Re-
search, Box 56-NVV, Commack, NY
11725. Visa/MasterCard accepted. Phone
order M-Tu-Th-F, 10 - 2 Eastern Time,
516-543-9169.

L
DON'T MISS ANY ACTION! The new
Action Tape Controller plugs into your
scanner and tape recorder, activating
recorder only when scanner picks up
something, and recording whatever it
receives! Needs NO BATTERIES nor AC
power. $31.95 ppd. Worldcom, Box 3364,
Ft. Pierce, FL 34948. 407-466-4640.

COLLECTOR SELLING tube type citizens
band radio base stations. Serious inquir-
ies only. Write for detailed list. Louis
Femine, 440 Inglewood Circle, Las Ve-
gas, NV 89123,

WANTED: RADIO Shack Realistic PRO-
2006 scanner. Working or not. Leave
message with voice mail. 512-448-6664.

FEDERAL FREQUENCY Directory! Knei-
tel's “Top Secret” Registry of govern-
ment Frequencies, New 8th Edition. 268
Pages! FBI, DEA, Customs, Secret Ser-
vice, BATF, Immigration, Border Patrol,
IRS, FCC, State Dept., Treasury, CIA, etc.
& surveillance, bugs, bumper beepers,
worldwide US military, 225 to 400 MHz
UHF aero band, Canadian listings, &
more. Ultimate “insider's” directory!
Standard reference of law enforcement,
news media, private security, communi-
cations industry & scanner owners.
$21.95 4+ $4.00 shipping ($5.00 to Can-
ada). NY State residents add $2.21 tax.
CRB Research Books, Box 56-NVT, Com-
mack, NY 11725. Visa/MC welcome.
Phone orders 516-543-9169 weekdays (ex-
Wed.) 10 to 2 Eastern.




Decoders

To measure Tones and
Codes off the air, the TC200
& DC440 Decoders are the
units of choice. The
Optoelectronics Decoder
line can be used with

any scanner, service
monitor, or communi-

cations receiver fo
monitor PL and DPL
fones.
DCAAD, ... aslinisiinis
+ 50 CTCSS fones, 106 DCS codes and 16
: _ DTMF characters
The Interceptor® series offers quality » Convenient front panel controls for Power, Mode
design in a portable package. The R10 and R20 and Recall
Interceptors® are near field receivers used for communi- - B » New CI-V compatible interface for PC
cations monitoring and counter surveillance applications. With ! * Compact Size ideal for mobile or portable operation
use of the signal strength bargraphs they are ideal for locat- : ) * with optional NiCad battery pack ($39.)
ing stuck transmitters. Unlike scanners and receivers that 25T i - v * 2 line by 16 character back-t display
must be tuned to a specific frequency or scanned through TC200 $179,
a fixed frequency range, The Interceptors® will instantly _i’ » Measures CTCSS tones only
tune {o sirong signals. 1 + Fast - .1Hz resolution with .2 second
R10 $359. 1 wm@mm
* New squelch ' ' . y
-ﬂﬁmiﬁmmmm U ~ «Low power design, 5+ hours operation

» Continuous 30MHz - 2GHz coverage in less =
than 1 second k-
* Check deviation & signal strength
* Skip button lets R10 scan to next signal &
+ Completely automatic, no tuning necessan
» Builtin speaker or headphones
R20
* Pager sized, with built in telescoping whip antenna &
» 9 volt battery operation
» Monitor Aircraft, CB, AM broadcast tra
* Check Microwave oven leakage
* Wide .5MHz - 3GHz frequency range

Filters Filters Filters!
Opto offers a full line of filters and amplifiers fo
increase maximum performance.
AP5104 $995.

Tunable band pass filter system from 10MHz - 1GHz.
Maintains a constant 4MHz band width over the entire OptOSGan 05456

range. Extends near field detection 10x typical.
NiBG $99 Computer controlled scanning board for the popular Radio Shack Pro
g 2005/6 scanners. The OS456 takes full computer control of your scanner
L D feues allowing it to perfom simply and efiortessly. You wil be amazed at the
) (08456's 50 channels per second scanning. With its ability fo Decode

sk s o CTCSS Tones, DCS Codes and DTMF Characters, the 05456 becomes
%ﬁ“&?ﬁsﬂ"ﬁ;m a necessary tool for the serious Radio Monitoring Enthusiast.
band with 10dB gain amplifier. 2 + High Speed 50 Channels per second scanning!

* CTCSS & DCS Controlled Scanning and Logging

BHPB0O $40. :
High Pass filter for frequencies above 800MHz. * DTMF Decode & Log with Channel and Time
* RS 232C & CIV Interface
fﬂ'; fiterfor requencies below 7OMHz. i + No drill or solder installation
P ' » 3 7 0 | ol B oo am = B BN F=@g= 800-327-5912

e R — — In FL: 305-771-2050
Ol ISPl NS IENISDD P s
5821 NE 14th Avenue = Ft. Lauderdale, FL 33334 = Contact Factory for shipping prices. Visa, Master Card, & C.0.D. (cash or money order only).

Write in 60 on Reader Service Card.



Roger's Systems Specialist

21021-504 Soledad Canyon Road
Santa Clarita, California 91351

Computer « Communications b U Py
Network * Audio * Video o | | B i| S
5 (0)€(©)® rop
Cables x Connectors x Accessories | ,_ v
i ge 120 use with:

a A/B switch included

Free catalog with any order! FCC approved Cable Ready TV
Sels up in minutes 339 Satellite Receivers
No tools necessary each Laser Disc Players

800-366-0579  805-288-2288
Fax 805-288-2293 (3& (@8
Cables & Connectors

addal recvers #VA-5000
Includes: one transmitter and one receiver
- with cables and power supply

- Specials

DB25 Cable Gender Changers 3.5" Cooling Fan BNC Connectors
i S "‘I"‘I = "‘;;_"“- 12VDC ALADIN® 3 pleca crimp type with gold pin for RG-58 Ethernet
th o bsc:
|m] 60¢ aach
100 up
OR
Parallel Printer Two Line
Telephone Switch
Connect two telephone Lines
to any single line phone
#CN-881 50pinSCSI $3.00
#CN-545 36 pin parallel $2.00 nimmmum
Female
#GC-HDM Hmm $5.00 #CN-680 50 pin SCSI  $3.00
#GC-50M-2 scsi $6.00 5 for $20.00 #CN-548 38 pin paraliel $2.00
$iim Ling Fesnale Power Supply Drive “Y” Cable Internal Ribbon Cables
#GC-09F-2 DB9 $2.00 8" Cable for 5.25" disk drives & hard drives, etc.
#GC-15F-2 DB15 $3.00
= . —
#GC-HDF ~ HD15VGA  $5.00 sach [Bb
#GC-50F-2 scsi $6.00
Ethernet Cables Ethernet Cables 12»559.?##."0‘.’.."52",';“
Ten Base-T Level 5 Thin-Net RG-58 with #CC-371 Heat Sink with Fan
< 486/AT CPU.
BNC Connectors IDS Cable “f::w u ;d( p‘::-: s
24" 34 pin one device
#RG-58-10 :m :: P:c S74 Ploase specily.
#RG-5850 50 feet $8.00 h #TM-FAN-2
e o 8 iy
#TE-0BC-TL5 1000 foot Spool $148.00 #RG-58 1000 foot spools $130.00 or $5 586 CPU Fan now available
Accessories
Double Disk Converter PS/2 IBM Keyboard Laptop ModemCable Computer Tool Kit
The original disk converter. Replacement Cable 13 Piaces
35" Double Density Disk to — & #TM-TK1
1.44 MB High Density Disk. Modular to 6 pin Mini Din ‘ﬂ #CC-901SP 7 \ $§ each
Made of heavy gauge steel. Beige Coiled Cable = o5
For all computers! — LF /
#TM-319 #CC-811 . S D
19 sin 200518 e
Y
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#30 CB — SCANNERS cont. |

NATIONAL SCANNING: America's #1
scanning magazine. Equipment reviews,
new products, modifications, frequen-
cies, much more. Samples $3.00. From
Box 360, Wagontown, PA 19376. Sub-
scribe and get a free frequency printout
for your county. One year, $17.50. 1-800-
423-1331.

“WORLD SCANNER REPORT,” monthly
scanner hacking guide by Bill Cheek,
author of Scanner Modification hand-
books! Scanner-computer interfaces; S-
meters; CTCSS; DTMF; speedups; coun-
termeasures; much more: $15/6-mo; $25/
yr; SASE for info; PO Box 262478-NVZ;
San Diego, CA 92196-2478.

KIT BUILDERS! At last! Complete list of
over 175 kit vendors. Send #10 S.AS.E. +
$3 to: Rutenber Engineering, 38045 10th
St. E. #H75-NV, Palmdale, CA 93550.

DUAL-BAND BASE ANTENNA, 2 METER
6DB/440MHz 8DB 8’ 4” tall assembled
fiberglas and stainless steel Model 210
$68.50 plus $6 S&H. CIA or COD. 1-800-
722-2681. A.S.A., PO Box 3461, Myrtle
Beach, SC 29578.

THE AR 3300/3500 SERVICE & MODIFI-
CATION HANDBOOK, over 50 pages,
parts lists, schematics, PCB layouts, IC
pin outs & voltages AND MORE. $25 +
$2 P/H, cash, check, MO, COD $30.
MAXTECH, PO BOX 8086, NEW YORK,
NY 10150.

ULTIMATE MODIFICATION BIBLE Vol.
IV. Most complete, and greatest modifi-
cation book in its time. 800 mike wirings
CB and ham, 400 CB modulation boost,
200 CB PLL's, 175 ham radios, and 25
scanner modifications. Over 200 pages.
KDC Sound, 17294 FM3083, Conroe, TX
77302. Send $29.95 or to order: 1-800-256-
9895 COD ($4.50 extra for COD fee),
Master Charge, Visa, or Discovery. Other
calls: 409-231-3753.

CELLULAR RESTORATION on your
800MHz scanner performed expertly for
$40 including return shipping. Guar-
anteed. Keith Perry, 607 Osage Dr., PO
Box 816, Leander, TX 78641. Phone 512-
259-4770.

SECRET CBs Volumes 1-29 $10 ea. CB
tune-up manuals, Master Editions, Vol-
umes 1-6 $17 ea. RCI 2950, 2970 manuals
$10. HR 2510 manuals $10, plus many
more. 1-800-536-0109.

LINUX Operating System On CD-ROM

Linux, a UNIX-workalike, has all the features of UNIX for a lot less!!!

Slackware Professional Linux Distribution $44.95 ¢
200+ Page Manual * Ready 10 run from CD-ROM * Great Product!
$29.95 New!

Yggdrasil Fall ‘94 Linux Distribution

Plug-and-Play * Wide Variety of Hardware Supported * Easy Installation * 75,000+ Files
Linux Toolkit CD-ROM

$29.95

Two Disc Set * Applications * Compilers * Utilities * Games * All New Upgmdes
The Linux Bible - The GNU Testament $29.95
750+ pages of valuable Linux information in a bound book * Excellent Resource

o e e e 2 2 S|
Shipping USA/Canada 35 for CD-ROMs Add $4 for Bible CA sales tax 7.5% if applicable

Just Computers! 707-769-1648 FAX 707-765-2447 E-mail: sales@justcomp.com
P.O.Box 751414 Petaluma, CA 94975-1414 C.0.D, & Visa/MasterCard Gladly Accepted
For further info about products, send e-mail to: info@justcomp.com (include word “help™)

EQUIPMENT!

Write in 98 on Reader Service Card.

SEARCHING FOR the following items:
JB200 by Black Cat and/or the Mini-Brute
by Maco. Equipment must be in working
condition. Call 919-232.2905 between
5:00 PM and 10:00 PM Eastern time.

99 CHANNEL readout kit for Cobra 148
$54.95. Modulation kits RCI 2950, HR
2510, Connex 3300, Cobra 148, Cobra 29,
plus many more $17.95. Call 1-800-536-
0109 for free catalog.

TOMCAT'S BIG CB Handbook, by Tom
Kneitel! 221 pages, illustrated. Every-
thing they never told you about AM, SSB,
DX, Freeband, legal and otherwise. Only
$13.95 (+$3.50 postage, $4.50 to Can-
ada). CRB Research, Box 56, Commack,
NY 11725. (NYS residents add $1.49 tax).
MC/Visa OK. Phone orders 516-543-9169.

CB EXPORT EQUIPMENT 24 HOURS A
DAY, FREE CATALOG BY FAX-ON-
DEMAND, HARD TO FIND CB DEALERS,
equipment, CBs and scanners, modifica-
tions, kits, plans, antennas, technical
books, noise toys, filters, power supplies
and anything that you are looking for.
ABSOLUTELY AT THE LOWEST PRICES.
24 HOURS CALL LORD/WYATT COMMU-
NICATIONS, 718-789-7329.

SCANNER MODIFICATION HAND-
BOOK. Big! 160 pages! More than 20
performance enhancements for PRO-
2004 and PRO-2005. Restore cellular,
increase scanning speed, add 6,400
memory channels, etc. Step by step
instructions, photos, diagrams. Only
$17.95, +$3.50 shipping ($4.50 Canada).
(NYS residents add $1.83 tax.) CRB Re-
search, Box 56, Commack, NY 11725.
Visa/MC welcome. Tel. 516-543-9169.

RANGER RCI-2950 $255, Cobra 148GTL
$169, D-104s, Silver or Night Eagle $85,
12V 5 digit frequency counter $69, Uniden
Grant XL $159, Antron A-89 10/11 meter
$55, 1,000 watt ROCKWOOD car audio
amplifier 4 chan. bridgeable 2 Ohm sta-
ble $279, S&H = $8 in Continental 48
states. 1-800-293-5525 Orders Only.

DATA VD

Device Proﬂg_rammers

NEEDHAMSE JDR

2

CHIPLABS EMP-20

$1349.  $429.

MOD-EMUP
$399,

PROMAX

$599.

§ 39 DATARASE UV ERASER

$ 89 TTL/CMOS DRAM TESTER
$429 NEEDHAMS EMP-20

$489 ADVANTECH PC-UPROG
$499 LOGICAL DEVICES 3000
$799 DATA /O CHIPLABS 3200
$1349 DATA /O CHIPLABS 4800

$ 89 SUNSHINE 1 GANG
$109 SUNSHINE 4 GANG
$179 SUNSHINE 8 GANG
$329 SUNSHINE 16 GANG
$269 SUNSHINE UNIVERSAL
$268 JDR MUP UNIVERSAL
$399 JDR EMUP UNIVERSAL

GENERAL DEVICE INSTRUMENTS (408) 241-7376 FAX 241-6375 BBS 983-1234

GDI WILL BEAT ANY PRICE - NEVER UNDERSOLD!
EWE ALSO BUY LATE MODEL DATA I/O PROGRAMMERS

§129 NEEDHAMS PB-10

$§699 STAG ZL30A PALIGAL
$698 STAG PP42 STAND ALONE
$899 CYPRESS QUICK PRO I
$469 XELTEK SUPERPRO Il
$579 NEEDHAMS SA10 1 GANG
$679 NEEDHAMS SA20 8 GANG

Write in 177 on Reader Service Card.

THE RCI 2950/2970 SERVICE & MODIFI-
CATION HANDBOOK, over 100 pages,
full size schematics, color pages, PCB
layouts, detailed diagrams, peaking info,
frequency, clarifier, improved selectivity.
SPECIALLY PRICED FOR HOLIDAYS $35
ppd., cash, check, MO, COD $39. MAX-
TECH, PO BOX 8086, NEW YORK, NY
10150.

THE HR 2510 SERVICE & MODIFICA-
TION HANDBOOK, over 60 pages, parts
lists, full size schematics, pin out voltag-
es, wattage increase AND MORE. $25 +
$2 P/H, cash, check, MO, COD $30.
MAXTECH, PO BOX 8086, NEW YORK,
NY 10150.

1 402 392-2284

Write in 215 on Reader Service Card.

1-800-640-9948

O BNy

CONVERTERS
JERROLD
Compatables
DRXS(DIC).....$39.95

$235.00

DFBBY..........$255.00
DQN5.....vuuenern $47.00
DRX3........$35.00 o Call for *
DRZ.......$40.00 (STEALTH)
| FTB 3's/Tvt and Ptv's please call]
S/A TOCOM
PIONEER Compatables Compatables
5100D $200.00  8500-311 §89.95  5503-D $325.00
6100D $325.00  8500-310 $9295  5507-D $350.00
6300D $350.00 B2 s cemes 39295 ZENITH
8535-420-99.95 Compatables
SA 8590 D-290.00 ST 1600-240.00

Pioneer Green M80's/SA DF and SA-3's please call.

e By all types of corverfers.
Te's race the Irnvtersy o) Fravra Corrsporsertis
ro defrassd arzy
cable corrparg.

Write in 216 on Reader Service Card.
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What'’s the easiest way to get Radio Active?

Dial 1 800 445 7717
TRIDENT

= 1R

« Emulates ROMs (2716-27010) or RAMs
in B- and 16- bit systems.

» Window/menu driven interface.

» Provides B hardware breakpoints for 8-
bit systems.

« $195 (2716 - 27256) or $245 (2716-
27010), 80 day warranty.

» 15 day money-back guarantee.

» Optional assembler, disassembler, and
ROM debugger add $100.

» Simulates Z8, ZB0, 64180, 8048, 8051,
8085, 6800, 6801, 6805, 6809, 68HC11,
6303, 6502 & 65C02.

» Assembler, Disassembler, & Windowed
Symbolic Simulator. Supports on-board
debug through RS232.

« $100 each CPU (S&H §8).
80C552 Microcontroller

Development System

» 32K ROM and 64K RAM.

« 10-bit A/D with 8 analog inputs.

« RS232 serial protocol and 24 pin I/O.

» $120 each SBC, to complete with as-
sembler, disassembler, BASIC inter-
preter, and on-board debugger add $70.

68HC11 Microcontroller

Development System

« Eight channel 8-bit A/D converter.

» 32 ROM and 32K RAM.

« $120 each SBC, to complete with as-
sembler, disassembler, BASIC inter-
preter and on-board debugger add §70.

JE&M Microtek, Inc.

_?3 Seaman Road, W Orange, NJ 07052
e/:201-325-1892 Fax: 201-736-4567

Write in 98 on Reader Service Card,

Fillmore

Ink Jet Refills
Over 150 Printers &
Fax Machines
Supported!

I ISBOGA 5145 |
Bt By Pobe
SohacRse  =—1

These are a few of our products and price values
for more information dial toll free to talk, fax or get

instant specs & info. from our fax back service.

Toll Free, 24 Hours! For orders, Service & Support hours: Mon.Fri.
tech support, inbound fax and Fax 9AM to 6PM, Sat. 104 EST.
Facts Instant catalog sheet service. Mastercard, Visa, Checks, Approved
Computer BBS Modem & P.O.'s & COD (add $5.50) & AMEX,
Fax/Modem,317-579-2045. Discover. Prices, specs and availabil-
Ir | Fax: en E: i, en ity subject to change. Flat rate
Francals, und auf Deutsch, or just in ground shipping and handiing charge

COMMUNICATIONS

plain  English 10:317-849-8794. only $6.95 per unit. Express Air only
Instant info toll free via Fax, Dial 1 10707 E. 106th St $9.95 , for most units, to most loca-
800 445 7717 from your fax. Fishers, IN 46038 tions.

Call For Pricing

ORIGINAL  TVT3G $31.00 Formatted

ORIGINAL M80 $55.00 DISKETTES
NOVEMBER ZENITH
DS/HD 3.5" 3dea
SPECIAL  ST1085 OR ST1 oss_ | $160.00 ) S
IN QUANTITY: Call For Small Lot Pricing DS[HD 525» 25ea
Printer Ribbons
Call For Prices

Call 1-800-97:

Function One
13641 John Glenn Rd.
Apple Valley, CA 92307
(619) 2474755 Voice

All Prodh

are 100% g i1

BUILD THE ultimate 11 meter vertical
antenna. It will provide: quieter receive,
more receive gain, more transmit gain. It
will reduce or totally eliminate bleed
problems. Data sheets give detailed in-
formation on this antenna and informa-
tion that can improve the performance of
any vertical antenna. Send $15 to Terra-
pin Sales, PO Box 12426, La Crescenta,
CA 91224-5426.

SALES, SERVICE: CB eguipment, radios,
modifications, power mics, echo-reverb
boxes, kits, meters, filters, antennas,
noise toys, mounts, hard to find items.
Partial list $1, complete list $4. D&R
Electronics, 10 Park St.,, Thomaston, CT
06787. 203-283-9492.

THE HAND STAND. The perfect stand for
scanners or HTs with or without a belt
clip! Can be wall mounted. Vehicle
mount included without drilling unsightly
holes! Only $19.99 plus $4 S/H. Hand
Stand, PO Box 1793, Woonsocket, RI
02895-0858.

CB TUNE-UP MANUAL MASTER EDI-
TION VOL. 6. Provides specific model
instructions for channel modifications,
clarifier conversions, peaking, repair tips,
power modifications, microphone wir-
ings. ALAN, EMPEROR, RCI, GALAXY,
COBRA, SUPERSTAR, YOSAN, DIRLAND
and more. FULLY ILLUSTRATED. FREE
SCANNER REPAIR and MODIFICATION
manuals with each order. Send: $34.95 +
$3 shipping or 1-800-821-2769 for orders
only. Visa, Mastercard, Discover, or COD
accepted. THOMAS DISTRIBUTING, 128
Eastwood, Paris, IL 61944,

WANTED DEAD or ALIVE 40 channel
sideband CB radios to $100. 408-978-5329
before 3pm Pacific time.

MUSIC & ACCESSORIES

40

TURNTABLE/PHONO parts. Needles,
styli, idlers, belts, thousands of parts!
For newer and antique. 78 Styli fabrica-
tion. Astatic rebuilds. Idler resurfacing
noise reduction devices. Super reference
catalog $2 (deductible) or contact West-
Tech, Box 1415, Sebring, FL 33871.
Phone: 813-471-0922 anytime.

CHURCH ORGAN equipment: 8 large
speaker cabinets, $900. Allen 2-manual
console with power supplies, switching
controls, $2,500. 2 pipe organ blowers,
valves, chests. SASE for newsletter. C.
Wood, 327 7th Avenue, Pelham, NY
10803.

COMPUTER HARDWARE

50

BRAND NEW 486 DX2 66, 4 megs of
RAM, 3.5, 420 HD, MS-DOS 6.22, key-
board, minitower, 1 YEAR WARRANTY,
$919. With 1 meg VLBUS video and .28 NI
SVGA $1,159. Windows 3.1 and mouse
$49. 16 bit Multimedia $175. 14.4 FAX/Mo-
dem $69. Custom systems, call. Plus
shipping on all prices. UT add sales tax.
INTOUCH COMMUNICATIONS, 801-393-
3779.

286 COMPUTER with monitor $150, Ep-
son printer $50, EGA, VGA monitor $75,
$125, CGA monitor $50, HP Vectora 286
computer $100, HP 7440 plotter $100, HP
7470 plotter $50, HP 7475 plotter $150, HP
plotter 7550 $250, HP 9180A scanner
$150, PS/2 IBM computer 8580-386 $400,
XT computer $45, Macintosh compatible
monitor $125, HP 85, 86 computer $100,
HP Quite Jet Printer $90, HP Think Jet
Printer $95, HP Laser Printer 2628A $125,
Macintosh Plus $175. Much more.
714-827-7345.

Write In 138 on Reader Service Card.,
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by Fred Blechman

you are a radio amateur

‘ham” or a shortwave

listener (SWL), there

are many times you
might like to locate a ham station
you're listening to, or send the
ham a QSL (acknowledge-
ment) that you received the
signal.

If you are a ham,
would you like to find
other nearby hams?
Also, would you be
interested in ham-
oriented computer
programs that you
can use free, or try
before you buy?

This article will
discuss  several
CD-ROM discs that
will allow you to
locate any ham, and
also contain hun-
dreds of software pro-
grams of interest to
hams and SWLs.

| got my first radio ama-
teur “ham” license — KBUGT —
back in 1954, just so | could fly
radio-controlled airplanes on ham
frequencies instead of being limited
to 27.255 MHz — the only Citizens
Band frequency available at that
time. Pretty soon | got involved in
building and writing about ham radio
equipment, and moved from
Technician Class to General Class.

| got on the ham bands and
exchanged QSL cards with stations
all over the country, and many for-
eign countries. The “bible” at that
time was The Radio Amateur
Callbook Magazine, which sold for
$5.00, and listed all the ham calls in
the USA. It was published quarterly
for updates, and was usually just
referred to as The Callbook. An
International Edition was also pub-
lished.

But times have changed. The

Radio Amateur Callbook (1695 Oak
St., Lakewood, NJ 08701; phone:
908-905-2961) 1995 edition will sell
for  $35.00

(either
USA or in-
ternational)
with a shipping
charge in the USA
of $3.00, $7.00 foreign
shipping.

| haven't seen one lately,
but my last USA edition (Winter
1962-63) had 568 pages. The 1994
USA edition contains 707,272
names; the International edition has
689,006 names! And now you can
get all this information on CD-ROM
discs.

If you are not yet a ham opera-
tor, but might like to be, write:
Gordon West, 2414 College Drive,
Costa Mesa, CA 92626, for an infor-

mation package.

CD-ROM Heaven!

If you have a computer with a
CD-ROM drive — even an old
single-speed CD-ROM
drive — you can have
(at your fingertips)
information about
all the hams
in the
world!
Not

Ham

only can

you have their full address and zip
code, but also the class and renewal
or expiration date of their license,
and their birth date or year. Some
discs even contain station latitude
and longitude, area code, time zone,
and elevation!

CD-ROMs

Although phone numbers are
not given, you can find those with
other CD-ROM discs. (See my arti-
cle, “Using Your Computer to Find
Lost Friends,” starting on page 90 of
the Sept. '94 issue of Nuts & Volts.)

As a bonus, these discs contain
hundreds of public domain and
shareware programs of interest to
hams and shortwave listeners —
from antenna theory and practice to
computerized station logs.

| haven't made an exhaustive
survey, but I've found three compa-
nies that regularly produce and
update CD-ROM discs primarily
intended to replace the need for
The Callbook. The advan-
tages are: more informa-
tion; instant access;
and the bonus pro-
grams. These are
fine products for
present and

Radio

"

“wannabe
hams, electronic stu-
dents, and shoriwave
listeners.

Equipment Required

None of the discs tested were
specific about the necessary hard-
ware to run them. Obviously, you
need a CD-ROM drive, but it doesn't
seem that a double-speed drive is
required.

You'll probably need an 80286
or better microprocessor, with DOS
3.2 or better. There doesn't

Written for AmSoft by REMware

FCC AMATEUR CALL SIGN DATABASE

Uersion 2

A — FIND BY CALL
B — FIND BY NAME
C — FIND BY ZIPCODE
D — CREATE ZIPCODE MAILING LIST
X — EXIT THE PROGRAM

CHOICE [§

Copyright 1994 — REMware

PO Box 1566
Manassas VA 22118

seem to be any special RAM
memory, monitor, or printer
requirements. Unless you
have some really strange or
“obsolete” system, you should
have no trouble running any of
these CD-ROM discs. | didn't.

AmSoft

The World of Ham Radio,
CALLSIGN is published three
times a year (January, May,
September) by AmSoft, P.O.
Box 666, New Cumberland,
PA 17070-0666; phone: 717-
938-8249; FAX: 717-938-
6767. Internet: amsofi@e-
pix.net. Cost: $40.00 plus
$3.00 USA or $5.00 foreign
shipping. Annual subscription:
$99.00 USA/$109.00 foreign,

AMSOFT’S DATABASE

MENU
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E:\>qgrz

QRZ!

WAGIHD

K6UGT

WB3KDH
POB 250
HONEY BROOK,

3 Records found.
QRZ! [? for help] ->

QRZ! Command Processor Version 2.1 Copyright (c)

Database located in E:\callbk
[? for help] -> n blechman

Input First Name, or ENTER for all first names:
EUGENE F. BLECHMAN
6373 STONE BRIDGE RD
SANTA ROSA, CA 95409
FREDERICK BLECHMAN
7217 BERNADINE AVE
CANOGA PARK, CA 91307
ROBERT M. BLECHMAN

PA 19344

1993 by QRZCOM

Class: A 7/5/88
Born: 11/6/22
Class: G 6/19/84
Born: 123727
Class: T 3/8/88
Born: 12/30/34

RESULT OF QRZ! SEARCH
FOR BLECHMAN
LAST NAME

shipping included. VISA or
MasterCard are accepted. Clubs can
contact AmSoft for special group
pricing.

CALLSIGN uses a database of
over 750,000 new and previous call-
signs, including all USA and posses-
sions, all foreigners licensed to oper-
ate in the USA, and trustees of all
club and repeater licenses.
Searches can be conducted by call-
sign, last name, or postal zip code,
using full or partial inputs.

CALLSIGN will also print out a
three-line-label mailing list for any
valid zip code. | found 113 hams in
my own zip code! This is a great way
to find prospects to start or enlarge a
local ham club.

Categories include: Antennas; CAT;
CW; Engineering; Exams; Formulas;
Logging Programs; Miscellaneous;
MUF; Multimode; Controllers;
Packet; RTTY; Satellites; SWL;
Weather Tracking; plus many other
categories including Windows pro-
grams. Just printing out a “tree”
directory with each program and a
one-line description takes 17 pages!

Included are over 1,000 radio
modification files, and thousands of
shortwave frequencies are readable
on-line. There is even a file telling
you how you can become a licensed
ham.

This CD-ROM requires no instal-
lation. Just switch to the CD-ROM
drive, type CDVIEW, press Enter,

directories and stand-alone pro-
grams. Simple commands are
shown at the bottom of the screen.

Select any of the directories and
you have access to the programs
within that directory. Select CALL-
SIGN.EXE and you have the CALL-
SIGN menu. Select your search by
callsign, name, or zip code, or create
a zip code mailing list. When you
make your selection, the appropriate
prompts appear.

Type in your search information
and you almost instantly see the
results — one call at a time — with
the callsign, name and address,
license class, birthday, and date of
license expiration!

If you're not sure of the full call-

before what you DO know and
CALLSIGN will find all that match the
partial search and beyond. For
example, /BLE will find ALL names
beginning with BLE. Also, the zip
code search is ALWAYS on partial,
making it real easy to find everyone
in a big city. Everything is very fast
and highly intuitive in operation.

Buckmaster

HamcCall, which runs on both
IBM PC compatibles and Macintosh
computers, is published twice a year
(April and October) by Buckmaster,
Route 4, Box 1630, Mineral, VA
23117; phones: 800-282-5628, 703-
894-5777; FAX: 703-894-9141.
Internet: info@buck.com. Cost:
$50.00 plus $5.00 shipping. VISA,
MasterCard, and Discover cards are
accepted. Standing orders and deal-
er discounts (six or more) are
available.

HamCall will search over
670,000 USA callsigns showing sta-
tion address, zip code, class of
license, birth year, expiration date,
station latitude and longitude, coun-
ty, time zone, area code, and eleva-
tion. Over 350,000 international list-
ings show the name and address.
Over 112,000 old/new cross refer-
enced callsigns are included, as well
as over 2,400 club, military, and
RACES listings.

HamCall also includes over 500
PC public domain programs and
data files. Both IBM PC compatibles
and the Apple Macintosh can per-
form callsign look-up. On the PC you
can search by any data element, but
with the Mac you can only search by
callsign, name, or zip code. Mac

The CD-ROM uses an operating | and you get a screen showing all the | sign or name, just enter a slash (/) | users can run PC programs using a

menu system
called CDVIEW
that operates the File Search Options Help=F1
disc with simple = HAMCALTL (C) 1994 Buckmaster Publishing 2/754792%
on-screen com- » H
r_nands. and on- WORDS 1 RESULTS .
:U;e h%l; files. Thf; bleazey blechman 3

ay issue o blaaha
The World of Ham iledhar
Radio has 14,896 B
files occupying blechinger
504,896,976 blechl
bytes on the CD- blechman
ROM disc, and blechner
most programs blechschmidt
can be operated bleck
without hard drive bleckley
Spa{g\!rer 7,000 s 4
program files
cover the latest .b 16ehman QUERY
software releases
for amateur radio.

“HAM CALL" Enter=0K 3 Matches Esc=Cancel
ENTRY
SCREEN 1:HAMCALL i
CALLSIGN: | e e
DATABASE Type search word(s), then press ENTER to search HamCall.
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software emulator package called
“SoftPC" (call “Mac Warehouse” at
800-255-6227 for current price and
information).

This CD-ROM requires no instal-
lation and does not use the hard
drive except to save label and con-
figuration information. Just switch to
the CD-ROM drive, type MENU,
press Enter, and — after a sign-on
screen with traveling messages —
you'll see the HAMCALL™ MAIN
MENU with 13 choices. Four of the
choices are documentation files for
you to read or print out. Don't over-
look reading these files, since they
contain important information on
how to use the search programs and
how to print labels.

Select HAM for USA calls, and
ICALL/S for callsigns from USA plus
101 countries, with extended infor-
mation on USA stations.

The HAM program allows
incredibly extensive search criteria
using a sophisticated search algo-
rithm and three screen sections. The
lower section is where you type in
your search criteria. The upper-left
section shows 10 words near what
you've typed, and changes with
each character as you type. The
upper right section shows how many
“hits” have been found for what
you've typed so far, and also
changes with each character entry.

But the most amazing thing is
that HAM looks for these characters
ANYWHERE in the database.
Therefore, you can type in a street
name, a city, even a street number
without the street name — any data
element or PART of a data element
— and it will find it, instantly!

Furthermore, you can use multi-
ple field search criteria, such as
FLYNN DON CA to find a Don Flynn
in California. You really have to see
this in action to appreciate the speed
and scope of this search technique.

You can print a list of labels with
this program, but it's kind of awk-
ward, and you need to go through

several steps to first save the infor-
mation you want on disk, then use a
program called PRINTLAB to do the
actual printing of one-across three-
line labels.

For more detailed information
and direct label printing, ICALL/S is
provided, but it searches ONLY by
callsign. You can use HAM to find
the callsign, then use ICALL/S to get
further information for USA calls, like
latitude and longitude, elevation,
time zone, and telephone area code
— and to directly print labels.

A program called LOOKUP is a
TSR (terminate and stay resident)
program that allows access to all
callsigns from any DOS text mode
application by just pressing Ctri-Alt-
C. For example, this lets you get
callsign data while using a logging
program or a word processor.

It will take some time for you to
get familiar with some of the features
and capabilities of HamCall, but
once you do, you'll realize you have
a tiger by the tail!

Buckmaster also produces The
Electronics Software Compendium
CD-ROM disc ($25.00 plus $5.00
shipping), which is a collection of
programs and data files that pertain
to electronics, broadcasting, ama-
teur radio, and SWL activity. It has
over 15,000 files in total, with auto-
matic unzipping to your hard drive.
The files include circuit design and
analysis, basic information on elec-
tronic formulas, reference charts,
and much more. It is updated every
April and October. The April '94
issue has 200 megabytes of IBM PC
programs, and over 20 megabytes of
Apple Macintosh programs.

Walnut Creek CDROM

QARZ! Ham Radio CDROM,
which runs on IBM PC compatibles
in both DOS and Windows, is pub-
lished semi-annually around May
and November by Walnut Creek
CDROM, 4041 Pike Lane, Suite D,

Concord, CA 94520; phones: 800-
786-9907, 510-674-0783; FAX: 510-
674-0821. Internet: orders@cd-
rom.com. Cost: $29.95 plus $5.00
shipping USA/Canada or $10.00 Air
Overseas. VISA, MasterCard,
Discover, and American Express
cards are accepted. Yearly subscrip-
tions are available for $19.95 per
issue. A UNIX version is also
available.

QRZ! Ham Radio CDROM con-
tains a list of over 750,000 hams
from the USA, Canada, Great
Britain, and Italy. The search and
retrieval program will locate and dis-
play any included callsign in under
two seconds, directly from the CD-
ROM disc; the hard drive is not
required.

In addition to callsign, name,
and address, the retrieved data
includes class of license, last previ-
ous callsign (if any), birthdate, and
date of license or last renewal. You
can search by callsign, name,
city/state, or zip code and send the
results in various formats to your
screen, printer, or a disk file. This
makes it very easy to directly print
records in a list or as mailing labels.

In addition to the callsign data-
base, the disc contains: all the
Usenet news ham radio archives
since 1989; the FCC Rules Part 97;
150 radio and scanner modifica-
tions; DX lists, DXCC info, BBS lists;
and hundreds of indexed shareware
ham radio programs, including a
copious variety of Sound Blaster
compatible WAV file recordings of
popular digital data fransmissions
such as RTTY, Packet, and AMTOR.

To run under DOS, you just
switch to your CD-ROM drive, type
GO at the DOS prompt, press Enter,
and the README.TXT file is dis-
played. No installation or set-up is
necessary. To run the callsign data-
base from the DOS prompt, simply
type QRZ and press Enter. When
you get the screen input prompt,
type ? and Enter and you'll see a

help file (QRZHELP.TXT) with all the
subcommands. Very fast and easy.

If you're a Windows fan you'll
need Windows 3.1 or better. The
callsign database program is
QRZWIN.EXE. Don't forget to look in
the WIN3 directory for a number of
useful Windows help files. QRZWIN
requires no installation; just pop in
the disc and run it from Windows.
You may want to create a program
item in one of your favorite groups
which points to QRZWIN.EXE, and
includes its own icon.

QRZ! is the least expensive of
the ham radio CD-ROMs | tested,
and is quite adequate for most
users. It is particularly easy to use
once you read through the DOS
README.TXT and QRZHELP.TXT
files, or the Windows QRZ.HLP file.

If you're a programmer, QRZ!
offers you two special advantages.
All the inner workings of the on-disc
database are completely document-
ed so that programmers can write
their own programs using the QRZ!
database. All this information is
stored in plain text without encrypta-
tion.

Also, quality contributions from
amateur radio shareware authors
are welcomed. Walnut Creek
CDROM is interested in any data or
information files which would be of
interest to the general amateur radio
community. To submit your data
and/or software for inclusion in a
future version of QRZ!, just send E-
Mail to cdrom@gqrz.com or write to:
QRZ! c/o Fred Lloyd, 8215 E. Wood
Drive, Scottsdale, AZ 85260.

Walnut Creek CDROM produces
over 30 other CD-ROM discs that
might interest you. Call them for a
free catalog. NV

EPROMS AND NVRAMS
SERIAL EEPROMS* (8 & 14 PIN PLUS CXX)

MICROCONTROLLERS*
68705, 68HCT0S, TMST742, PIC16C5X

- EPROM+

PROGRAMMING SYSTEM
USES PARALLEL PORT

EPROMS (24,28 32 & 40*PIN PLUS 27CXXX AND 28F)

1702* 2708, TMS2716% 2716,32,32A,64.64A,128,128A 256,512 513,011,010,101
1001,1000,1024,2 10,020,2001,220,2048 400 1,040,240, 4096,2516,32,64,68764,66
E, (18,24 & 28 PIN PLUS CXXX)

2210, 2212, 2804, 2816, 2816A, 2817, 2864, 2865, 28256, DS12XX

ER1400,MS8657, 2401,02,04,16, 2444, S9C11, 8572,82.92, 9306,46,56,.66
BIPOLAR PROMS* (16 THROUGH 24 PIN) 745XXX, 828XXX FAMILY

87418742 8748 8749 8751 87C51 8752 87C52 RICSX X X,RTCT5 1, 87CT52

*ADAPTER REQUIRED - DIAGRAMS INCLUDED TN MANUAL

* SOFTWARE - READ, VERIFY, PROGRAM, COPY, DISK FILE LOAD
& SAVE, CHECKSUM, FULL SCREEN BUFFER EDITOR W20 CMDS

* READS INTEL HEX, MOTOROLA S-RECORD AND BINARY FILES

* FAST-MOST DEVICES PROGRAM IN UNDER 60 SECONDS

* RUGGED (8" X77X3") PORTABLE ENCLOSURE W/CARRY HANDLE

= MADE IN THE USA - 30 DAY MONEY BACK GUARANTEE

* SYSTEM INCLUDES: PROGRAMMING UNIT, PRINTED MANUAL
PRINTER PORT CABLE, POWER PACK AND SOFTWARE

$289

ADD $5.00 SHIPPING
§5.00 COD
VISA /MASTERCARD

ANDROMEDA RESEARCH, P.0. BOX 222, MILFORD, OHIO 45150
L (513) 831-9708 FAX (513) 831-7562

PH 805-499-6355

MINISCRIBE 84258A...........549
21MB 3.5" SCSI MAC

3537 Old Conejo Rd
Newbury Park, CA

SEAGATE ST-11200N
1.2GB 10MS SCSI-2

$599

MAXTOR P1-17S
1.7GB 12MS SCSI-2

$849

SAVE MONEY
MAC & IBM

ON DATA RECOVERY &
HARD DRIVE REPAIR

WANGTEK 6130 HS
1.3/2.0GB 4MM
SCSIDAT

$425

ESD| COMPLETE KITS
W/CONTROLLER CARDS

ALL DRIVES NEW/UNUSED/REFURBISHED/FULLY TESTED/GUARANTEED

Write in 137 on Reader Service Card.
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Picrure
IN Prerure

® Works on ALLTVs

* 4 Source Inpuis e fge\ag

® 181 Channel Capability g
* Video Command Cenfer Remote Conftrol ad

CABLE TV
CONVERTERS
& DESCRAMBLERS

R

The Only Remote You Wil Ever Need Again
Guaranfeed To Work On Any Infrared Product
Replaces Any & Remoles

Makes Programming A VCR Simple

Video Stabilizer

$499%

1-800-228-7404

1-800-325-9465

FAX: 818-796-4875

C-H...

2176 E. Colorado Blvd., Pasadena, CA 91107
Mailing Address: PO. Box 5356, Pasadena, CA 91117-9988

| 2= <> BUY & SELL

POWER SUPPLIES
DC POWER SUPPLY
SWITCHING SYSTEMS INTERNATIONAL ——
#SQV402-1444-1. Four Output - 5 VDC @ ~ N“d

50 amps. Aux. 1 - 24 VDC @ 10 amps. el 5
Aux. 2 - 24 VDC @ 5 amps. Aux. 3 - 24

VDC @ 5 amps. Aux. 2 & 3 can be series
to produce 48 VDC @ 5 amps.

Stock #PS9404 . . . .. $99.50 each
10 for $750.00

Since 1947

+15 VDC POWER SUPPLY
BECKMAN, #MPS-60. Input 120 VAC 60
Hz @ 1 amp. Dual adjustable outputs 0 to
+15 VDC @ 0-2 amps. Resolution 10 mV
and 100 mA. Accuracy =20 mV and 100
mA. Has digital display for voltage and cur-
rent. Dim.: 12" wide x 4'/," high x 13'/,"
deep. Weight 16 Ibs. New, with manual.

Stock #PS9410.. ... $195.00

HEWLETT PACKARD
#140T. Spectrum Analyzer.
Mainframe ... L
#B8555A. Spectrum Analyzar
RF Plug-in ..
#204C. Oscﬂ!ator
#333A, Distortion Analyzer
#432C. Power Meter .. 5 X
#3330B. Automatic Synthesuzer $650.00
#8614B. Signal Generator,

SWITCHING POWER SUPPLY
LAMBDA #LUS-BA-12. 12 VDC 1.3 amps.
Stock #PS93514.. ... $20.00 each
10 for $175.00

LINEAR POWER SUPPLY

POWER ONE #HB28-1-A. 28 VDC @ 0.8-24. GC .. ... $695.00
1amp. #216A. Pulse Generator .. .. $295.00
Stock #PS8400. . . .. $20.00 each #8445B. Automatic Presalecmr $495.00
10 for $175.00 #8057. Noise Generator .. . $295.00
See our catalog for more modd- in stock.
DC TO DC CONVERTER

SOLID STATE SCOPE

INTRONICS #S1635-1. Input: 30 to 60

VDC. Output: 5V @ 4 amps = 15V @ HP OSCILLOSCOPE
150 mA. #180A. 100 MHz bandwidth. Accepls stan-
Stock #PS9405 .. . . .. $20.00 each dard 1800 series plug-ins.

10 for $150.00
CALL OR WRITE FOR OUR

Stock #0S8901 ... .. $395.00
FREE 128 PAGE CATALOG!

Write In 58 on Reader Service Card.
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HP COLOR CARTRIDGES. Refill kit for
HP DeskJet 500C Color Cartridges, supe-
rior fade resistant ink requires easily
modified cartridge. All instructions in-
cluded and sufficient ink for 10 complete
refills, applicator included, kit $44.95.
LOALCO, PO Box 7117, Delray Beach, FL
33484. 407-241-9990.

PROTOQUICK Z8 AND 8051 Complete
single board computer systems with
large prototype area, serial port, operat-
ing system in EPROM, cross assembler,
documentation and application notes,
$99 ea. Call for technical flyer. Software
Science, 3750 Roundbottom Rd., Cincin-
nati, OH 45244, 513-561-2060.

PLOTTERS: COLORPRO HP 7440A $295.
HP 7475A $295. Excellent condition, with
warranty. Pepper Systems, 214-353-0257.

PASSWORD. AXIOMATIC PASSWORD
CARD IS THE MOST COST EFFECTIVE
SOLUTION TO PROTECT YOUR PRI-
VATE DATA AGAINST UNWANTED IN-
TRUSION. FEATURES: Controls access
to any 286, 386, and 486 PC type; Access
by keyed in password; Separate supervi-
sor and user password; No bypass of
access control; User determines locking
sequence; Audible alarm on unauthor-
ized access; Display day, date, and time
of last boot; Provides clear on-screen
instruction for changing password. 1-
$85.75 each, 5-$79.50 each, plus $6.50
S&H. Send cert. check or M/O to: MICRO-
2000, 3358 N. CENTRAL AVE., CHICAGO,
IL 60634.

MONITOR ADAPTERS. Convert O.E.M.
(incl. PGA) 31.5KHz & above monitors
with BNC connectors to PC use. Model
VA10 VGA to RGB+ Sync $45. Model
VA11 VGA to RG/Sync-B $55. VA12 VGA
to PGA (DB9) $45. Rich, Pikul & Assoc.,
101 Glenfield Dr., Festus, MO 63028.
314-937-0335.

MONITOR AND CPU schematics for
Hyundai, Packard Bell, Compaq, Ap-
ple, Aamazing, Adds, AT&T, IBM, DEC,
CTX, Dell, Gateway, HP, Epson, Loop,
Mitsubishi, NEC, Samsung, Tatung,
Wyse, Zenith and many more! $39.95
and up. Call 513-335-4560. Or FAX us
at 513-339-6344.

BUILD YOUR OWN IBM COMPATIBLE
COMPUTER from parts for as little as
$399 with the help of an easy to view 63
Minute Video Tape that shows you how.
This easy to view award winning Tape
will show you how to save money by
assembling any compatible 286, 386, 486
or Pentium Computer in a step by step
easy to follow procedure. It also shows
the common pitfalls that you might run
into if you try to assemble a computer by
yourself and gives you secrets on how to
overcome problems that might occur
during assembly. When complete, you
will have gained the confidence and
experience to maintain your very own
computer for years to come and even
service it If necessary. Don't let this
opportunity pass you by, order your Vid-
eo Tape today while supplies last for only
$29 (reg. $59.95) plus $2.95 P&H. Send
check to: EVP, PO Box 2201, Northlake,
IL 601684-0201 or call: 708-344-5006 Now!

SONY MULTISCANS 0.26DP 15.7 thru
36KHz $175. Monitors SVGA 800x600
$145. Loop 286-12 PC's 1M, MFM EGA,
I/0 keyboard $145. Western Digital
WD1003V FD/HD cont. $25. Hercules
Monographic $15. CGA color $10 refur-
bished. Guaranteed. Rich, Pikul & Assoc.,
101 Glenfield Dr., Festus, MO 63028.
314-937-0335.

$59.95

AND TTL COMPATIBLE. §79.95

(407) 862-3363

JM50- RECORD AND PLAYBACK 4,8, OR 16 SECONDS (DRAM) $30.00

JM200- RECORD MAD PLAYBACK UP TO 90 SECONDS (SRAM) $86.00

1 EPROM READER FOR 256,512,1M,2M,0R 4MEG EPROMS. STARTING AT $29.00
VOICE CHANGER- CHANGE VOICE OVER 8 OCTAVES (TRUE PITCH CHANGER)

VOICE RECOGNITION - 99 WORD OR PHRASE PROGRAMMABLE, OUTPUT CMOS

EPROM PROGRAMMER STAND ALONE OR PC BASED SYSTEMS- STARTING AT 499.00
COMPATIBLE WITH ALL OUR VOICE BOARDS.
JM ELECTRONICS
970 SUNSHINE LANE STE E
ALTAMONTE FL 32714
FAX(407) 862-0373

VOICE BOARDS

Write in 97 on Reader Service Card.



THE FASTEST IBM Compatible Graphic
Accelerator on the market for RGB Moni-
tors 2MB VRAM, ISA $349, VLB $449.
Computer Maniac, 415-992-4855.

HEWLETT PACKARD, printers, plotters,
peripherals, computers, accessories, buy
and sell, large and small quantities.
Computer Business Mart, Inc., 619-449-
9041, FAX: 619-449-7929, E-Mall:
71221,1515@ compuserve.com.

WANTED: EXCESS ELECTRONIC IN-
VENTORIES. IC'S, MEMORY, EPROMS,
PALs, LEDs, CIRCUIT BOARDS, DIODES
AND TRANSISTORS. CALL ACTIVE MI-
CRO, 310-494-4851 OR FAX 310-494-4813.

SCSI/PARALLEL converter connects up
to 7 SCSI devices to your printer port.
Controls CD ROM, Hard Drives, Flopti-
cals, Scanners, or any SCSI| or SCSI-2
devices, and still allows the use of the
printer port to which it is connected. Hi
speed FIFO Cache insure maximum data
transfer rates. Perfect for laptops or
desktops. Comes complete with installa-
tion software and manuals. Complete
unit just $149.95. SCSI-2 devices require
an optional adapter cable available for
$24.95. Stewart & Associates, 244 Mid
Rivers Centre, St. Peters, MO 63376.
314-240-6500.

FREE CATALOG of new and used com-
puter hardware, supplies, and cables.
Check out these prices on top quality
new items: Maxtor 540MB IDE hard drive
$250. Teac 3.5” high density floppy drive
$35. IDE/Floppy/lO Card $13. Vesa Local
Bus IDE/Floppy/lO Card $23. Mini Tower
with 200W power supply & digital display
$47. Keytronic pro mouse $12. Spill re-
sistant AT keyboard $16. 14,400 baud
data/9600 baud fax modem with software
$60. Trident 256K VGA card $30. 1MB 3
chip 70ns SIMM $38.50. 14" Super VGA
color monitor, .28 interlaced $225, non-
interlaced $250. Prices do not include
shipping. WA residents include tax or
resale certificate. Check our BBS for one
of a kind goodies and specials on used
items, 206-613-1737. Call us at 206-373-
3818 Monday-Saturday 10AM-6PM Pacif-
Ic. 24 hr. Fax: 206-373-3963, Visit our store
at 1727 Pennsylvania Ave., Bremerton,
WA. Oasis Technologies, PO Box 267,
Tracyton, WA 98393-0267.

LGy A QUALITY SATELLITE
SCPC AUDIO RECEIVER

AT AN AFFORDABLE PRICE

sePt
® o

nes . e

.
-

UNIVERS AL BCPC AUDIO RECEIVER

UNIVERSAL SCPC-100 AUDIO RECEIVER

SPECIFICATIONS
STABLE, MICROPROCESSOR CONTROLLED TUNING. * 50 CHAN-
NEL MEMORY RECALL. * COMPATIBLE WITH 950-1450 BLOCK
SYSTEMS. + 3 MINUTE HOOK-UP. » LARGE LE.D. TUNING
SCALE. = RECEIVES CAND KUBAND SCPC. * DOES NOT DISABLE
VIDEO WHEN IN USE.

SERVICES ON SCPC
HUNDREDS OF QUALITY SCPC CHANNELS ON SATELLITES -
SPORTS - AP - UPI - RADIO NETS - HOME TOWN SPORTS & RADIO
- RACING - TALK SHOWS - CIASSICAL, ROCK & JAZZ - RADIO
STATIONS - FINANCIAL NEWS AND MORE.

INTRODUCTORY PRICE $439 + S&H

TO ORDER CALL: 1 - 800 - 241-8171

platt - Case - Deluxe Polypropylene. Chemical
Resistant. Tools by CooperTools and others. BOOT Case,
complete with tools...$379.89

BOOT Case Only...$112.00

FOR THE BEST
PRICES ON PROFESSIONAL TOOLS,
CALL ELECTRO-TOOL

EPROM EMULATOR. No unplugging or
disconnecting during 11 second transfer
thru parallel printer port. Includes cables,
IBM disk. Supports Intel Hex, Motorola S
and binary files. Multiple emulators sup-
port 16/32 bit/buss. 2764-27256 Emulator,
§$109. Upgradable anytime to 2764-27512
for additional $24. 100 ns access. 4.5 x
3.25 x 0.9" plastic case. $5 shipping.
Texans add B.25% tax. LOGICAL DE-
SIGN TOOLS, 5403 Everhart, Box 55,
Corpus Christl, TX 512-888-4535.

DEALERS, TECHNICIANS: Do you throw
away bad power computer switching
power supplies? | can show you how to
fix 9 out of 10 in less than a half for under
$10. I'm selling a schematic, extensive
theory of operation, and a complete
troubleshooting guide. The price? $40,
the cost of one supply. It will pay for itself
with the first repair. Jim, 602-623-8994.
PO Box 5123, Tucson, AZ 85703.

UNIVERSAL ELECTRONICS, INC.

4555 GROVES RD., SUITE 13, COLUMBUS, OH 43232
(614) 866-4605 FAX (614) 866-1201

Write in 214 on Reader Service Card.

Oran
Coun ’s
Original!

ACP's 64th GIANT
COMPUTER

S undav, 8am-2pm

Nov 27th

REE Admission & Parking
Shop 100's of Sellers

tools...$199.75

&

in ACP's Giant Parking Lot

Advanced Computer Products, Inc.

S.,

1310 E.Edinger
Santa Ana, CA

714-558-8813

100 LEFT! 40 meg IDE hard drives, Sea-
gate S+ 351-A/X only $59.95. MSCRC 30
day warranty. MSCRC Computers, 3243
S. 13th St., Lincoln, NE 68502. Call 402-
421-3956. We will ship COD.

IBM SHAREWARE: Hundreds of titles.
Many catagories: Business, Word Proc-
essing, Data Base, Personal Hobby, Gen-
eology, Education, Games, Graphics,
Utilities, and Ham Radio Programs. Free
catalog on 5% disk or enclose $1.00 and
receive 4 sample programs on 5% in
addition to the catalog. Mention this
magazine and receive free disk with first
order. Johnson Technology, 713 Lake-
view Dr., Lowell, NC 28098. 704-813-1283.

=

m -Case - Cordura Exterior. Two exterior pockets
& one literature pocket. 660ZT Case, complete with

660ZT Case Only...$56.00
Optional Sperry meter #DM6510 as shown...$63.95

WIMWCCIWElectronicaliy OptiVISOR
controlled station, temperature magnification, Optical Glass
adjustable from 350°F-850°F, Prismatic lenses, (not plastic)
Zero voltage circuitsafe for sensi- Select any one of (6) magnifi-
1ivsea;%r61punenis. 40 Watt pencil cations...$22.50

GoldSkar - - 20 MHz Dual Trace Oscilloscope OS-
7020A-Large 6" rectangular, high sersitivity: 1mV/div, hl?h
accuracy: +3%, stable, low-drift design, 8 divisions o
displayed dynamic range and accurate, distortion-free
waveform measurements...$394.00

Electro Tool, Inc.
9103 Gillman, Livonia, MI 48150
Customer Service: (313) 422-1221
ORDERS ONLY: 1 (800) 772-3455

“Tools American Made.”

-Superior

Write In 136 on Reader Service Card.

HARD DISK Technical reference on Disk.
This 2 disk set Is a complete technical
reference for all major hard drives &
controllers. Provides all the info and
parameters you need to install, set up,
and troubleshoot most mfg. hard drives
and controllers. If you work on IBM
compatible computers, this is a most
have. To receive yours, send check or
money order for $7.95 to: Stewart &
Associates, 244 Mid Rivers Centre, St.
Peters, MO 63376. 314-240-6500.

1-800-458-6778 FLOPPY DRIVE REPAIRS
$1-$15. Consistently reliable since 1983. 2
day avg. turnaround, 6 mo. warranty. ISR,
2217 Downing, Ln., Leander, TX 78641.

SONY VIEW 5000 Interactive Multimedia
System. DOS computer with keyboard
and built-in 12 in. laser disk player. The
monitor is a Sony VGA, CPD-1302 with an
Elographics Touch Screen. Also software
to control the laser player. New and in
original boxes. $1,100 or B/O. Call Bill,
908-787-4744.

ATARI 130XE lots of extras $150, Perstor
controller disk drive doubler $100, Big-
mouth Telemarketer outbound and in-
bound and voicemail $150, complete
Communicator modem, fax, voicemall
$150. Satellite receivers and equipment
% and cheap. My voice/FAX#: 210-674-
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WEHAVEWHATIYOU

1 25 * 550 MHZ Converter
ith built-in * Wireless Remote
Stealth descramblers * STD/HRC Switchable

for all Jerrold Systems * Last Channel Recall

except Baseband

\ntroducing the MERLIN!

Ma‘\\ab\e from Highlander Now!!!

l. Merlin I replaces all Pioneer
and Scientific Atlanta,

including Baseband #3550 MHZ
" 5 *Volume Control
. VISA Il. Merlin Il replaces all I‘ll’\?rertal Il.qock-tiut
ireless Remote
 Mastercard Tocom models *Last Channel Recall

- COD lIl. Merlin lil replaces all

Zenith PZ and PM models. Call for pricing

26 November 1994/Nuts & Volts Magazine



WANTTANDIVMORE

TVT-GOLD  $42

TVI-MINI - $42
FTB $39
_ SIP/IPURPLE $49
&) STEALTH ﬁso
FACTORY EQUIPMENT g

ST1600 $239 DRzZ-DIC $ 79
6300 $319 SB-3 $ 19 All prices are for 10 pieces, subject
6150 $299 DPV’? $249 to ghgnge wilhoul.ﬁqlice: Sojrne
quantities may be limited.. 30-Day
Money Back Guarantee. One year

All makes and models available!!! parts and labor warranty. For JERROLD
Star 7 BB $13
Star 6 BB $13
DP-5 $10
$ 1 99 R2/V5/CFT Kit $29%
For PIONEER
51XX-61J'§X . $25
NEW!!! Pio Kit
NV56 COMBO
Pioneer compatible. Replaces Never Goes E-4 §29%
all models 5000-6310. For TOCOM
5503 $14
M8 qimg
errold/Gl compatible. For ZENITH
Repl Il model t
Thg No':ravisicf)n gﬁers vi‘d?o pass-thror%h technolog% b:geiii%? R s ST-1000-ST 16XX $1
and a host of advanced features including parental For SCIENTIFIC ATLANTA
control, favorite channel memory, last channel recall, :
volume control, sleep timer, rgnd channel 1D, all NV 5_8, COMBO , Mo.mmla Micros $19¢9
controlled by a simple, user-friendly, menu-driven on- ~ Scientific Atlanta compatible. Quick Boards CALL
screen display system. While others talk about the Replaces all models except 8 Wire Spider Board  $1750
future, we deliver it...now! Only with Novavision! baseband.

1-800-854-7119
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EVERYTHING NEW with warranty! Mo-
therboards 486, 256K cache, INTEL CPU
DX2/66 $325. IBM 486SLC2/66 $225.
486SLC-50 $110. 3865X40 $65, Memory
$40/meg. 540/420 meg HD $275/200. 1.7
gigabyte HD $795. 1.2 and 1.44 meg
floppy drives $65/pair. DOS 5.0/6.1/6.2
$20/20/45. FAX/modems 14,400 BPS $79.
Multimedia kits complete $150. 386 Note-
books 120 meg HD $800. Notebook hard
drives 120-540 MEG available. 486 sys-
tems from $595. Call for items not listed.
CCl, 714-778-0450.

VOICEMAIL (1000 mail boxes)FAX/Data
9600/4800SR & 2400 $69 with Windows
software. Computer Maniac, 415-992-
4855,

HEWLETT PACKARD 7475A 11"x17” col-
or plotter $199. Call us regarding all of
your HP equipment needs. Thousands of
HP plotters, printers, computers, drives
and more in stock. Handhelds through
mainframes. We buy HP, too. THUS, Inc.,
Route 1, Box 228, Keezletown, VA 22832.
Phone: 703-269-2500, FAX: 703-269-2302.
The name Hewlett Packard is the proper-
ty of that company.

SIMM 1, 2, 4, 16, 32 Meg: Brand new. 1
Meg 30 pin 70ns/60ns $39/$41. 4 Meg 30
pin 70ns/60ns $125/$135. 4 Meg 72 pin
70ns/60ns $125/$135. 16 Meg 72 pin
70ns/60ns $490/$520. 32 Meg 72 pin
70ns/60ns $950/$1,100. All other SIMM
modules available. Call Yub Sung, 603-
893-5866, Salem, NH for current price/
availability.

DEC 486DX33PC Pizza Box workstation
DEC bare bones closeout special. Case,
PS, 2M VRAM SVGA, 2S, 1P, & MP, IDE,
H&F cont, token ring, SCSI-2 P. You
supply CPU SX or DX 25 to 266, monitor
NEC5D/equal, SIMMs mem. FD, HD,
keybd, mouse, for a $3,999.95 system.
New bulk packed with data & software.
Size: 15"x15"x2.5". Use as a portable or
C.C. workstation. Only $199. Send SASE
or call for cat'l. BNF, 119 Foster St.,
Peabody, MA 01960. T508-532-2323, F508-
532-1040.

NEW 486DX 33/66 Motherboard $40! Up
to 256K cache AMI Bios 8 30 pin SIMM
sockets 7 ISA slots baby AT form factor.
CPUs available. Call UTWE, 818-797-2569
or FAX: B18-797-0384. Quantity discounts
available.

ALFA ELECTRONICS

DMM 89 $199.95

Most Advanced DMM

All Purpose & Communication

-80.7 to 81.4 dBm with 40 -12000Q
20 reference impedances

True RMS

Frequency counter: 0.01Hz-10MHz

Capacitance: 1pF-50,000uF

Measure AC volt to 20kHz

Input waming

Rubber holster included

ALFA 2380

LCR Meter 131D
$229.

Most Advanced LCR
Dual display:L/Q or G/D
Inductance: 0.1uH-1000H
Capacitance:0.1pF-10,000uF
mQ-10MQ

Serial & parallel mode
Relative mode for comparison
and to remove parasitics
Statistics,

tolerance,
erudubgn incoming
testing & production

HIGH QUALITY TEST EQUIPMENT

BEST PRICE

Fluke Multimeter
Fluke 12  $84.95
Holsler C-10 $10
Fluke 701l $67.5
Fluke 7311  $94
Fluke 7511 $129
Holster C-70 $16
Fluke 7711 $149
Fluke 7911 $169
Fluke 291l $169
Fluke 83 $225
Fluke 85 $269
Fluke 87 $287
Fluke 87

Scope Meter$1785

LCR Meter 814
$189.95

* in capacitor and Q factor in inductor
Zero adjustment to reduce parasi-
tics from test fodure
Best for high frequency RF

Frequency Counter
FC-1200 $129.95

Freq -0.1Hz-1.25GHz
)my digit LCD
P 0. .
Records b‘:##m\w
Telescoping antanna $8.00
Dﬂmul:g 5.00 j

16 BIT Memory Cards for 286, 386, 486
systems $15 (OK Installed). NEW! Holds
up to 3 meg of DRAM (41256 chips). Add
memory @ $25/meg. Call UTWE, 818-797-
2569.

THEROMOELECTRIC PELTIER cooling
device (lce Cap) w/heat sink $15 or 2/$25.
Servo-Track, 408-378-1374.

TEKTRONIX 4693D Color Image Printer
300 DPI, new $8,995, asking $995 with
supplies. DEXIS, 612-944-7670.

TONER, DEVELOPER, DRUMS for: Laser
printers, copy machines, facsimiles at
low, low, prices. Call NAMETECHS Int'l,
Tel: 708-789-0668 or FAX: 708-789-1045.

HARD DRIVE TESTER with built-in prin-
ter for MFM/RLL. Exhaustive test func-
tions include seek time, margin, index,
recalibration, low level format, etc., etc.
Test 'em for yourself or for resale. COMP-
TEK, 6714 1/2 Olympic Bivd., Los An-
geles, CA 90048. 213-852-1792.

ESDI 1GB w/DTC cont $425. Servo Track,
408-378-1374.

WE BUY transistors, diodes, semicon-
ductors, integrated circuits. Electronic
Material Industries, 818-842-5953, FAX
818-845-3613. Immediate offers.

PLOTTERS: HP 7475A, $175; 7550A $350,
uPS A/D boards, IBM 3363 optical drive.
402-563-2866 evenings.

AT KEYBOARDS only $12 each, 5 for $50,
10 for $90. New XT keyboards $10. Other
great stupid cheap deals like always!
Call Under The Wire Electronics, 818-797-
2569 or FAX: 818-797-0384.

QUANTUM GO40S SCSI 2.5" hard drive
$49. Servo Track, 408-378-1374.

SVGA 14” COLOR MONITORS $175 RE-
FURBISHED. Computer Maniac, 415-992-
4855,

| 20 MHz Oscilloscope with Delay

20 MHz Digital Storage

PS-200 20 MHz DUAL TRACE

Sweep PS-205 $429.95 Oscilloscope DS-203 $729.95
Dual Trace, C: test, 6" CRT, X-Y Op , TV digital and analog modes
Syne, Z-Modulation, CH2 Output, Graticule lIIurn 2 pmbel 2 K word par channel storage

each has x1,x10 switch. Best price with delay sweep.
$330.95

PS-400 40 MHz DUAL TRACE $404.05 Timebase 10ms/div - 0.5 s/div
P5-405 40 MHz DELAY SWEEP $569.05 Refresh, Roll, Save all , Save CH2, Pre-Trig
PS-805 60 MHz DELAY SWEEP $760.95 Plotter Control

Scope Probe: 80MHz x1, x10 §13, 100MHz x1, x10 §22

Sampling rate: 10 M sample /sec
8 bit vertical resoiution (25 Lerelidiv)

250MHz x1, x10 529, 250MHz x100 $30

ALFA ELECTRONICS

741 Alexander Rd., Princeton, NJ 08540
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' DC Power Supply e, === _DC Power Supply Triple Output
i ?3303 & $159.00 v e $499.95
2% + 2mV ine == o ..‘ _ L |
0.02% + 3mV load ) 98 e oTh ‘a9
1mVims nolse and ripple > e - ———
Short circuit and overioad et 113
with digital voltmater $179.00 A m
Alsa avaliable: 30V/SA, BOVIA, BOVISA e : 30V/SA Friple oulpul  $540.95
16V/10A, 30VIOA " Dusltracking 30V/3A, J0V/SA. 60VIA, B0VISA
RF SIGNAL AUDIO GENERATOR FUNCTION GENERATOR
GENERATOR AG-2601A $119.00 FG-2100A $169.95
SG-4160B $119.00  10Hz- TMHz in S ranges 0.2 Hz -2 MHz in 7 ranges

100 kHz-150MHz sinewave in 6

Qutput: 0-8Vims  sinewave

Sine, square, triangle, pulse and ramp

0-10Vp-p squarewave Oﬂlpﬂt_ S5mV-20Vp-p
RF Output 100mVirms to 35 MHz o e VO D10 Sl rapaingy 1510004
e uency per Vrms
prrpsedint- ot Y S FUNCTION GEN/COUNTER
Audio output 1 kHz, 1 Vrms 0.5% 50Hz - S00kHz FG-2102AD $229.95
Output impedance: 600 ohm Generates signal same as FG-2100A
Frequency counter 4 digits
GEN./COUNTER GEN.JCOUNTER SWEEP FUNCTION
SG-4162 AD $229.95 AG-2603AD $229.95 fﬂi”hifm?h "!:‘;T,.E.E. $329.95
m“”“‘“"‘"’ mm‘“ signalsameas g eeo |inear 10:1/Log 10:1 20ms to 2

Frequency counter 1Hz - 150 MHz
for intemal and external source

Sansitivity <50mV Sensitivity <50mV

FAX:(609) 520-2007

Visa, Master Card, American Express, COD, Purchase Order Welcome

Frequency counter 1Hz-150MHz
for intemal and external sources

(800) 526-2532/(609) 520-2002 1sDpay MoNEY BAC

CALLOR V

AM Modulation

Gated Burst, Voitage Control Generator
Generator Control Voltage & 8 digit counter
1Hz-10MHz for internal & external sources

K GUARANTEE 1 YE

VRITE FOR FREE CATALOG AND BEST OF

Write in 175 on Reader Service Card.

HP DESKJET CARTRIDGES, refill up to
10 times! Simple process, specially for-
mulated ink, complete kit, $29.95. Loalco,
Inc., PO Box 7117, Delray Beach, FL
33484. 407-241-9990.

USED COMPUTER stuff: Mice, parts,
programs, etc. Also some other electron-
ic junk. Located in North Florida, 904-963-
4545,

KL3100 DISK drive needs repair $10.00.
205-347-0393.

CONVERT DIPS to SIMMs, adapt SIPPs
to SIMM sockets, make SIMMs from
ZIPs. We have several different memory
adapter boards. The model 94 DIP to
SIMM adapter board lets you make stan-
dard 1 megabyte x 9 SIMMs from ordi-
nary TMEGx1 18 pin RAM chips common-
ly found in old 286 & 386 motherboards.
Each board uses 9 memory chips. $6.90
each when you buy 4, $6.20 each for 8,
$5.60 each for 16. Call for prices on other
quantities. Soldering required. Check out
our new products which include model
SIP2SIM, adapts SIPPs to fit into SIMM
sockets and our model 357 which con-
verts ZIPs to SIMMs. Memory Conversion
Products, 503-758-6230. Fax-back 503-
758-5331. Modem: 503-757-2679. Visal/
MasterCard accepted. Open 7 days.

TOWER CASES! New Mid tower with 3
5% bays, 2 3%z inch bays, digital display,
200 watt, $45. Full size tower 230/250
watt, 4 5% bays, 3 3%z Bays, digital
display, $70/$75. Call Under The Wire
Electronics, 818-797-2569 or FAX: 818-
797-0384.




PAPER WHITE VGA Monitors, NEW FAC-
TORY SEALED 640/480 Flat screen $69.
1024/768 paper white SVGA $79. Call
Under The Wire Electronics (UTWE), 818-
797-2569.

PLOTTER GRAPHTEC model MP2300 8
pen 11"x17" $150. Al Hooper, 207 Self St.,
Warner Robins, GA 31088, 912-923-5235.

BERNOULLI BOX Systems: Dual 10 meg
drive, interface card, utilities disk, man-
ual, 6 cartridges, $75. Same except single
drive, $60. 515-232-7528.

80C31 DEVELOPMENT (Training) System
8K ROM, 1K RAM, 40x4 LCD display, size
8"x3". $55 each SBC. Complete develop-
ment system ($80 more) includes assem-
bler, disassembler, on-board debugger,
amd monitor program. Z80 Development
System 8K ROM, 8K RAM, two 8255, size
2.75"x5". $60 each SBC, development
tools $80 more. M6809 Development Sys-
tem 8K ROM, BK RAM, two 6821, Size
2.75"x5". $60 each SBC, development
tools $80 more. J&M Inc,, 83 Seaman
Road, West Orange, NJ 07052, Tel: 201-
325-1892.

COMPLETE 486 IBM Compatible with
2MB RAM, 40MB hard drive, w/14" EGA
color monitor $549, w/VGA $599, add $59
for Windows. 1 year warranty. Computer
Maniac, 415-992-4855.

CD-ROM DRIVE: have a few new double
speed Philips CM-405A, (same as Texel
DM-3024) internal drives available. Fast
265ms access, SCSI-2 bus, XA Photo CD
multi-session. Hphone jack and vol. con-
trol. Dust proof door, self cleaning lens.
Includes caddy, SCSI ribbon cable, all
instructions. New sealed boxes. $199.00
plus $10 shipping in 48. Woodman 708-
398-2577. FAX 708-392-1203.

CHAFFIN ELECTRONICS INC. Call us
for all your IC needs. Let us save you
$$$%. Call Cindy or Lawrence, Sales
614-574-4456, Sales 614-574-6908, FAX
614-574-2124.

ZENITH COMPUTER parts, hard drives,
disk drives, laptops, boards, keyboards,
new and used computers. Please call Les
or Mike at: Surplus Trading Corp., Benton
Harbor, M| 616-849-1800.

28 SINGLE BOARD COMPUTER. Fully
assembled & tested 4x5” double-sided
PCB. Plated through holes, silk screen,
and solder mask. Socketed ICs. 560 hole
prototype area. Zilog Z86C91 processor
running at 12.288MHz. Low power CMOS
design. 32K static RAM installed. Uses 8,
16, or 32K EPROMSs. Eight pre-decoded
110 chip selects. 14 available /0 pins.
Full 40 pin expansion bus. Built-in RS232
interface. Software: MSDOS Z8 cross
assembler. Z8 C compiler with support
for mixed Classembly, direct coding of Z8
interrupts in C. Z8 debug/monitor sup-
plied on EPROM. Load and test C and
assembler programs in onboard RAM via
RS232 port. Order# SBCZ8-01AC (all fea-
tures including C compiler) $125 + $5
S&H. Check or MO to: VERSACOM, 145
S. Livernois #133, Rochester, MI 48307.
810-652-6266.

SUPERCHARGED I/O _1-800-546-2529 ___wmasTERcaRD |

b L]
R
SCPIO16 SCRELAY64 SCPROBE

128 Channel VO Board 64 Channel Relay Board 240 Channel Stimulus/Response
O FREE I/O Tester board when you buy SCPIO16 JJ © 64 SPST 10VA 100 VDC 70 VAC 0.5 AMP relays.| O Ideal to test cables, wire hamesess', PCBs
@ Directly drive many popular Solid State Relays. W& Use to drive solenoids, valves, relays, contactors.§ & Use for ATE, testing swilch matrices & boxes.
Q Directly drive sensitive mechanical relays. O 16 Relays per 64 line gold plated header. Q240 Output paired with 240 Input channels.
O Control many different types of devices. Q2 pins per relay line reduces resistance O Use to stimulate any line
0 Monitor wide range of sensors & events. O Independent A & B lines on all relays O Then monitoring all other lines for responses,
O interface to TTL, LS, HCT, ALS, AS, FCT, etc... @ High density board reduces computer slots used. | O Set port 0 to stimulate any 1 of 240 channels
0 Blows away performance of 8255 1/O boards. | © Sensitive relays minimize power consumption. | & Set port 1 to monitor selected channel.
O Qutputs source & sink more current than 8255s. § C Only 1.0 milliseconds to turn on/off relays. O Read port 0 to determine resopnse.
O Powerful yet very ir ive. With software. O Long life relays (10,000,000 operations). O Then scan 1 to 240 channels for response.
T 16 Byte wide ports. 8 In + 8 Out. 1/2 card size. | O Cards can share same space via extended 1/O. || T Multiple boards may be used in system.
O Sustained /O > 500 K Bytes / Second. T Power on reset leaves relays open on power up. | @ Open collector outputs with 5.1K pullups.
a mh noise immunity low” load CMOS inputs. O Uses 16 Byte wide ports. 8 Input + 8 Output. O Every output paired with an input channel

ith power, ground, read & write strobes. B Full length PC AT form factor card for B bit siot. | O Uses only 4 ports in PC /O s?ace.
O Cards can share same space via extended VO. J O Input ports can read back state of any relay. O Full size tuse protected PC/AT form factor card,
© Machine pin sockets make field repairs a snap. [§ O Gold plated 64 line headers support 16 relays ea.} @ Gold plated 50 line headers. 48 signal+pwrignd.
O Silk screened, solder masked, & ’gold lated. O Silk screened, solder masked, & gold plated. O Machine pin sockets make field repairs a snap.
0 See SCREWTERM, TERMRACK, SCRELAY8 J O Includes manual and software. O Silk screened, solder masked, & gold plated.
o

SCREWTERM

16 Channel Screw Terminal Board
O Directly interfaces to any port on SCPIO18.
o SuE;juorts 8 Input + 8 Output channels.
O LED Bargraph Displais manitor inputs & outputs,
@ Screw terminals for all /O, control & power lines.
O Termination resistors increase noise immunity.
O Fuse protected power lines

O Minimize your setup time.

O Reduce maintenance and repair costs.

O Saves many hours of building & wire wrapping.
O Shrouded Gold plated header with ejectors.

O Boards are Solder Masked & Silk Screened.

0 /O, Pwr, Gnd, Cntrl identified with legends.

0 3"x3" board with mounting holes & hardware.

TERMRACK

128 Channel Termination Board
O Directly interfaces to SCPIO16
O Supports full set of 8 SCPIO16 cables.
O Supports 128 channels. 64 Input / 64 Output.
O 2 solder pads for ea. signal, control, & power line
@ Provides simple interface to Solid State Relays.
O Easy interface to many other devices.
O Simple interface to wide range of sensors. _
O Saves many hours of building & wire wrapping.
O Shrouded Gold plated headers with ejectors.
O Boards are Solder Masked & Silk Screened.
O /O, Pwr, Gnd, Cnir identified with le%ends.
O Large solder pads with plated lhrouF holes.
O Wide dual signal traces increase reliability.
O Plenty of well spaced mounting holes.

DISCOUNT COMPUTER parts, used hard
drives, controllers, memory, free catalog,
lots of hard to find parts, new and used
items. One-Up Computer, 1-800-338-1976.

GIANT COMPUTER DICTIONARY. 758
pgs., 18,000 + entries, many illustrations.
Handy reference everyone can use. Has
latest definitions, abbreviations, acro-
nyms, etc. Super gift! Great for learning
those confusing “BUZZ WORDS!” $24.95
+ $4.50 shipping. JACOMM-D, Box 142,
Wharton, NJ 07885-0142.

WANTED: OKIMATE 20 IBM module
#55011601 and Okimate 20 Atari module
#55027001. C.T. Huth, 229 Melmore St.,
Tiffin, OH 44883. 419-448-0007.

HISTORIC AND CLASSIC hardware sup-
port magazine. The Computer Journal
provides how-to information on keeping
S-100, Kaypro, Z80, 6809, CP/M, and PC/
XT systems running. Over TEN years of
hardware, software projects. 6 issues
$24. Free sample. 1-B00-424-8825. TCJ,
PO Box 535, Lincoln, CA 95648.

COMPUTER SYSTEM: “Daisy” Megalogi-
cian system, complete with over 100
boxes new software, $10,000. Call Tech
Systems, 1-800-435-1516, Bill or Susan.

O Screw terminal blocks socketed for quick release.

Order 7 Days A Week 24 Hours A Day

SCPIO16 Sink/Source

Standard 750/7.50ma 168.00
Commercial 24.0/240ma 189.00
Industrial 48.0/480ma 229.00

SCRELAY8

~ 8 Optoisolators + 8 Relays
O Drive solenoids, valves, relays, & contactors.
0 Monitor gxlema\ events & power sources.
O Directly interface to any port on SCPIO16 board|
0 1500 oem isoated |Tuis.
O SPST 10VA 100VDC 70VAC 0.5Amp relays.
O Sensitive relays minimize power consumption.
O LED Bargraphs dispin& input & output status.
0 Opto inputs monitoer AC/DC 0..32 valt lines.
O Independent A & B lines on all relays
O Power on reset leaves relays open on power up.
gguse protected pow: rInTes. ;
upports use of optional external power supply.

uo??ﬁm Gnd, Cn?ﬁ identified with Im_ﬂﬁv

0 5"x5" board with mounting holes & hardware.

MIDI SCMIDI16 MIDL

128 Line MIDI Digital VO Board
O Control real world devices from MIDI systems.
O Tum 64 digital devices on/off as music
o commands from up to 64 di

SCPIO16 Accessories
Cable set Eight 4' cables  32.00
SCRELAYB 8optos+8rlys 129.00
TERMRACK 8 hdrs/ 128 chnls 35.00
SCREWTERM 1 hdr/ 16 chnls  29.00
SCRELAY64 64 Relays 495.00
32 Relays 295.00
16 Relays 195.00
Cable set Four 4' cables 59.00
SCPROBE 240 Channels  489.00
192 Channels  429.00
144 Channels  369.00
96 Channels 299.00
48 Channels 199.00
Cable set Five 4’ cables 59.00
SCMIDI16 128 Channels  295.00
Cable set Eight 4' cables  32.00
Leds&Switches 29.95
10.00

o

P!
0 Programable MIDI Channel number 1 .. 16
T On board computer converts notes to Qutputs
o r converts inpuls to Notes

Uses same es as SCPIO16
O Drives SCREWTERM, TERMACK, SCRELAYS

O We send FAX data sheets & love FAX orders. W 5 il Grive upcomming light dimmer board.

AMAZING NEW ELECTRONIC GUN
has only one moving part - the projectile!
Imagine the possibilities!

h....

ﬁ et %

Send orders with check or M.O. to:

Sparks, NV 88432-3079
(702) 322-6875

Home Automation and 3-D Stereogram Generator
Security System for 3-D Mosaics

Amazing new part handles | The inexpensive but powerful home | You've seen them in shopping malls and
us 1 Panic/ | automation system you can build |novelty stores, groupse of people huddied
yourself. Uses an inexpensive PC/ icture which looks like a mosaic

AT compatible to SENSE events and

then control lights, appliances, haat-

ing/AC, sprinklers and morel Inter-
faces to common X10 modules and |lets you create and print these patterns
has Relay closures too. Most parts &uurwﬁwith your PC computerl The possi-
available at Radio Shack. Plans and |bilities are endless and you could make
software only $20.00 ($25.00 Canada |some money lool Software only$20.00
and Mexico). Order #INTROL1. ($25.00 Canada and Mexico) Order#f HW3D

Alarm Controller Chip
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Harry Helms

And The Latest Ragels. ..
Vacuum Tube Radio!

You may have noticed something unusual in
the various ads here in Nuts & Volts or at the ham-
fests listed here each month. The prices of old vac-
uum tube radio receivers and transmitters have
been steadily climbing over the past couple of
years. In fact, a lot of vintage ham gear from the
1950s and 1960s fetches more now than it did
when it was new!

I'm one of those afflicted with this strange
mania for collecting vacuum tube ham gear, and
my radio room contains several working models of
vintage tube equipment made by such legendary
companies as Hammarlund, Hallicrafters, Drake,
and Heath.

While today’s solid-state radio equipment is
generally superior to vacuum tube gear, the old
stuff does have some significant advantages in cer-
tain applications, such as the transmission and
reception of AM signals.

Vacuum tube gear is remarkably forgiving of
your attempts to modify or repair. There are no sta-
tic-sensitive CMOS devices or fragile discrete
devices that can be destroyed by too much heat
from a soldering iron. The chassis of most vacuum
tube equipment is remarkably spacious, with plen-
ty of room between compo-
nents.

Trying to work on today's
solid-state gear gives ne a
headache, while working on my
vacuum tube stuff is relaxing!
And even at today's higher
prices, it's still possible to find
some real bargains in vacuum
tube gear.

in that mode. By con-
trast, SSB rules ham
voice communications
these days and the AM
capability of most of
today’s ham gear is little
more than an after-
thought. As a result,
many vacuum tube
receivers from three or
four decades ago can
outperform most of
today's solid-state
receivers in the AM mode.

For example, one of my favorite receivers is
my Hammarlund HQ150, which was introduced in
1955. Despite its age, it actually receives most AM
signals (on the AM broadcast band as well as
shortwave) better than some modern receivers
costing over $1,000.00! Its noise limiting circuit
does a better job of reducing electrical noise in the
AM mode than any solid-state receiver I've ever
tuned.

The same thing applies for transmitting gear.
Many tube transmitters employ plate (“high level”)
modulation to produce AM, whereas most contem-
porary solid-state gear applies the modulation to
the base of the power transistor. This so-called “low
level” modulation gives a lower level of average
modulation and reduced audio quality. If you want
to put a high-quality AM signal on the air, an older
vacuum transmitter is the best way to go.

There are many people who swear that the
audio from vacuum tube receivers is superior to
the audio from solid-state receivers. This is not a
contention unique to radio hobbyists. There are a
substantial number of audiophiles who swear that
the sound from tube audio amplifiers is superior to
that from solid-state amplifiers; there are currently
over 50 different companies worldwide manufactur-
ing expensive new vacuum tube audio gear!

Some leading musicians, like guitarist Eric
Clapton, only use tube amplifiers when they per-
formn. When you ask such “golden ears” why tube

HQ-160

<coverage HQ-160

Dual conversion

540 KCS to 31 MCS. SSB
Q-Multiplier, Electrical
read. Separate

ed BFO. Crystal

WHAT'S SO GREAT
ABOUT TUBE GEAR?

Older vacuum tube gear is
not well suited for many more
contemporary purposes, such
as single sideband (SSB) com-
munications. The dial calibra-
tion and stability of tube gear is
markedly inferior to more
recent gear, and tube equip-
ment is bulkier, gives off more
heat, and fails more often.
Features like frequency synthe-
sis and tuning memories were
just pipe dreams back in the
1950s and 1960s. So why both-
er with tube gear?

One big reason is if you're
interested in the transmission
and reception of AM signals of
any frequency. The 1950s and
early 1960s were the golden
age of AM on the ham bands,
and transmitters and receivers
were optimized for performance
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rator. Adjustable 60
b notch filter. 13-Tube
superheterodyne ysta
controlled

$37900

offered at such low pr[c_ s. Now th
he wants and be sure that he's
either a straight ham band or gen

AAMMARL U ND

HAMMARLUND MANUFACTURING COMPANY,

460 West 34th Street, New York 1, N. Y

An ad from 1958 for the Hammariund HQ160 receiver, one of
the prizes in your columnist’s collection of classic tube radio
equipment. To keep that $370 price tag in proper perspective,
remember that in 1958 gold was $35 an ounce, gasoline was
20¢ a gallon, and the average yearly income was under $5000.

audio gear is superior, they will describe the sound

as “fuller” and “mellower,” often adding that the
various audio frequencies blend together better in a
tube amplifier. | don’t know if all that's true, but I
do agree that most tube receivers sound better
than most solid-state receivers.

One big reason is that the audio stages of
many newer receivers have been designed with
amazing sloppiness. The distortion in the audio
output of some modern receivers (including those
retailing for over $1,000.00) exceeds 30%; other
receivers use a general purpose op amp for their
audio output instead of a special audio op amp.
Other solid-state receivers are designed for maxi-
mum audio performance in the SSB mode and
give scant attention to AM reception.

Tube receivers tend to have greater resistance
to overloading and better ultimate selectivity than
solid-state receivers. One reason is that vacuum
tubes inherently have better strong-signal handling
capability than most transistors.

Another is the shielding and spacing between
components in tube receivers and the good
grounds offered by the metal chassis of tube
receivers.

In most solid-state receivers, components are
in close physical proximity to each other and not
electrically isolated from each other to a great
degree. This means undesired signals can be cou-
pled between circuit stages or “leak.”

Finally, older tube gear has some neat features
for AM use that just aren't found on more recent
solid-state equipment. I've already mentioned how
noise limiting is usually superior in AM on older
receivers. Most older tube gear can work with a
much wider range of antenna impedances than the
50 impedance required by most solid-state gear.
Older receivers include interference-fighting circuits
especially suitable for AM mode reception, such as
Q-multipliers and phased crystal filters, that are not
available on any modern receiver. And maybe the
best feature of all is a certain “class” that older
tube equipment has, much like a Corvette or
Thunderbird from the 1950s and 1960s!

WHAT ARE
THE PROBLEMS?

Classic tube radio gear isn't
for you if you're the type who
wants just to “plug and play”
equipment. Almost any receiver
or transmitter from the 1950s and
1960s will require some work
before it will function acceptably.

The biggest problem with vac-
uum tube equipment isn't the
tubes. Most tubes used in the
1950s and 1960s are still available
in a reasonably good supply,
although there are a few oddball
tubes that are difficult to locate.

Instead, capacitors provide
the biggest headaches. Most of
the wax-coated paper and elec-
trolytic capacitors used in such
radios will need to be replaced, as
the electrolytic material in such
capacitors will have dried out.

Fortunately, mica or ceramic
capacitors of the same capaci-
tance and working voltage can be
substituted for the wax-coated
paper capacitors and new elec-
trolytics can directly replace the
original ones.

The first thing many fans of
classic radio gear do with a new
acquisition is replace all the
remaining original electrolytic and
wax-coated paper capacitors!



A serious, long-term problem is the lack of
such replacement parts as power transformers,
coils, dial plates, and knobs, etc. Often parts must
be “scrounged” out of a non-working model of the
same unit. This is why non-working units of popu-
lar transmitters and receivers have also been rising
in price recently; where else can you get a replace-
ment tuning mechanism for a Hammarlund HQ180
receiver?

You will need to do maintenance on a regular
basis, especially on tube receivers. This means you
will need (or have access to) such test equipment
as an RF signal generator, a frequency counter,
and sometimes an odd item like a dip meter.

THE BIG NAMES

Maost of the big names in radio equipment from
the 1950s and 1960s are no longer around. In
some cases, the company itself (Hammarlund,
Hallicrafters, etc.) is completely out of business
while other companies (Collins, Johnson, etc.) no
longer manufacture any sort of ham radio gear.

The only company to successfully make the
transition from vacuum tubes to solid-state was the
R. L. Drake Co. Famous today for their R8 short-
wave receiver, Drake first made its name with clas-
sic tube receivers like the 2B and R4B models. One
major advantage of Drake receivers is that the
company still has manuals and many spare parts
available and offers some repair service for their
older rigs.

The Rolls-Royce of tube gear was Collins. Even
today their 51J4 and R390A receivers are recog-
nized as among the finest AM mode receivers ever
built and are highly prized by hams and shortwave
listeners.

Collins made its big name in SSB, with trans-
ceivers like the KWM2, still used today by the U.S.
military. Unfortunately, Collins did very little in the
way of AM transmitting equipment.

Collins gear is still relatively available and its
reliability is legendary; there are also numerous
parts sources and repair specialists for Collins
items. All this comes at a price, however. Expect to
pay top dollar for good Collins gear. For example,
a 51J4 or R390A in good condition can easily fetch
several hundreds of dollars.

There are probably more items of Hallicrafters
equipment available than from any other manufac-
turer. More shortwave listeners and hams started
out with Hallicrafters in the 1950s and 1960s than

any other gear. (I was one of them; my first short-
wave radio was the Hallicrafters S-119.)

Hallicrafters used simple circuitry and readily
available components to make their rigs more
affordable than the competition. Unfortunately, this
meant that the performance and reliability of most
Hallicrafters models just wasn't that good.
However, some Hallicrafters items were outstand-
ing performers for the money.

The SX-100 shortwave receiver was the first
reasonable priced unit to offer satisfactory SSB
reception and is still an excellent receiver by
today'’s standards.

The HT-32B transmitter put out a high quality
AM signal on the 80 to 10 meter ham bands at
over 100 watts.

Heath was another company that manufac-
tured numerous different models of gear at a rea-
sonable price. Their gear came in kit form, and so
the performance and quality of an item of Heath
equipment heavily depends on the skill of the per-
son who built the kit.

The DX-60 AM transmitter may be the most
popular transmitter used by pirate radio operators!

Another popular Heath AM transmitter was
their DX-100, a high-power unit with good modula-
tion.

My all-time favorite shortwave receivers were
manufactured by Hammarlund. My current collec-
tion includes the HQ100, HQ150, HQ160, HQ180,
and HQ200 models. Hammarlund receivers are
known for their excellent selectivity, effective noise
limiters in the AM mode, and superb strong-signal
handling capability.

Hammarlund receivers are especially popular
with those who chase distant stations on the stan-
dard AM broadcast band. The HQ180 model, man-
ufactured from 1959 to 1971, is considered one of
the finest receivers ever made. | use one in con-
junction with an RF signal generator and frequency
counter so | can accurately determine frequencies,
and find the 35-year old Hammarlund performs
better than most new receivers costing over
$1,000.00.

Another superb Hammarlund receiver for the
AM broadcast band is the HQ150. It is highly sensi-
tive at lower frequencies and has terrific adjacent
channel selectivity.

For those interested in transmitting AM signals,
it's hard to top the transmitters made by the E. F.
Johnson Company. Johnson's Valiant and Ranger
Il AM transmitters are still used by everyone from

hams to pirate radio operators to smaller broad-
casters in the Third World!

Johnson transmitters have AM power levels of
a couple of hundred watts and some of the most
beautiful audio you will ever hear via amplitude
modulation; they sound about as good as it's pos-
sible for AM to sound.

Johnson was also known for their “Messenger”
series of CB transceivers. These can be easily mod-
ified for operation on the 10-meter ham band. Of
course, they were originally popular among CBers
in the 1960s because their power could be boosted
to over 20 watts (compared to the legal five-watt
limit) merely by removing a “ballast” resistor on
the final amplifying tube socket!

FINDING VINTAGE GEAR

It takes effort to locate good examples of clas-
sic tube radio equipment. One good place to look
is at the electronics shows and hamfests listed in
each issue of Nuts & Volts. Another good place is
in the classified ads listed here, as well as special-
ized ham radio publications. However, good stuff
can turn up in really unexpected places.

For example, | managed to buy a Hammarlund
HQ180 at an estate auction mainly devoted to non-
radio items. | paid $50.00, while the same receiver
would have probably gone for four or five times
more at a hamfest or electronics show.

One of the best ways to get familiar with clas-
sic radio equipment is to check out the ads and
equipment reviews in back issues of ham radio
magazines like QST (check your public library for
such issues).

Another good source of information is
Communications Receivers: The Vacuum Tube
Era by Ray Moore. This heavily-illustrated book
describes virtually all American-made vacuum tube
receivers made and is available from many of the
book dealers who advertise in Nuts & Volts.
Finally, 2 monthly publication devoted to collect-
ing, restoring, and using vacuum tube radio gear is
Electric Radio. A subscription is $38.00 per year
from P. O. Box 57, Hesperus, CO 81326.

The fun of restoring and using classic vacuum
tube radio gear cannot be easily described. It's
something you have to experience for yourself.
Even if you got interested in radio communications
in the post-vacuum tube era, don't be surprised if
you find yourself falling under the spell of vacuum
tube gear! NV

The Key to Added Profits
are Printer Trays

For All Popular HP & Canon®

Printers

o SX Biivelope . v cami $19
¢ SX Legal, Letter, A-4...339
® LX Lower Cassette

(IR TP 01C) s oo n mile wnin o $99
® 3si/4siLegal ........ $69
e WP Legal Jaiesinit: $49

Add-On America Corporation

CALL NOW!!

800-576-2349
Fax (410) 987-3258

Products

Write in 135 on Reader Service Card.

Write in 96 on Reader Service Card.

WI’(‘INDUSTRIES %w”mwmsmg
__i 3 ,.".j LAY i %% FAX-ON-DEMAND SYSTEM (909) 278-1225
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HARD DRIVES
Quantum Q540 - 36 Meg MFM 5%" full-height.
(94C025) $29.95 each
Seagate ST4053-44 Meg MFM5Y4" full-height.
(94C026) $39.95 each
Seagate ST251-1  (94C032) $29.95 each
Seagate ST225  (94C033) $19.95 each
3.5"to 5.25"
FLOPPY DRIVE
ADAPTER
(94C028)
$4.95 each T E i
HAND-HELD
SCANNER
Newunits, with PC-
compatible "Inter-
preter” OCR soft-
ware with imaging
capability, 100400
DPI resolution;

LED and audible scanning speed indicators. 8-
bit /O card included. 100% PC-compatible.
(SC04-1) $59.00 each

PAY RADIO DECODER
(CODART)

Pay radio? That's right. Part of
a system that broadcast pur-
chased programs late at night, these Codart
units would turn on one of two tape recorders
when a coded tone was broadcast. Contains a

PRIMAX Fax/SWITCHER™
Automatic switching to fax, telephone, tele-
phone answering device and auxiliary device
(modem). User programmable fax access se-
curity codes - controls junk faxes. Factory
refurbs. Model FS100. (84C031)

$49.95 each

ECONOMICAL SURGE PROTECTOR
Six-outlet power strip; circuit breaker protected.
(922041) $7.95 each

MULTIVOLTAGE
POWER SUPPLY
115VAC, 60 Hz, 0.356A in.
Two 18.2VAC secondaries
andtwo 10VAC withcommon
center tap out. (34E018)
5.95 each

JOYSTICKS

Base 1" cube. Well

constructed. Two

150K pots. (93P005)
$3.95 each

Z-80 with 4K of EPROM, 2K of battery
up RAM, 18-key keyboard, 8-digit display and
relays for the recorders. Reprogram it to make
your own stereo or lamp timer, or atime lock to
keep the kids from watching too much TV. With
documents. (32C002) 2for$19.95

CARTRIDGE TAPE
READ/WRITE
HEAD ASSEMBLY

Includes stepper mo-
tor and carriage fol-

635NM LASER MODULE
LAB QUALITY! 3-6VDC input. 2
mW output. 80-90mA drain. Ad-
justable 3 element glass collimator
lens. 0.725"L x 0.40"D. (94L009)

$189.95 each

o ®

12VDC MOTOR
1-3/16" diameter by 1-1/2" long. Tapped for
mounting screws. Great hobby motor. (34M007)

$2.95 each

CAMERA GUTS WITH FLASH

Was a 35mm camera! Now, some interesting

parts, lens assembly and internal flash unit.

Install AA battery to make flash unit functional.
(94Z028) 3 for $5.00

a8

NON-FUNCTIONAL RADAR DETECTOR
Great for project box. Has two switches, LEDs
and coaxial power jack. Nearly all other parts
were pulled from the board. (84U025)

$4.95 each

50-LB. CARE PACKAGE

Surplus goodies from Silicon Valley. This is not
junk, just material we've acquired in quantities
too small to catalog - electronic and mechanical
subassemblies for everything from robots to
rockets. Assortments may include ICs, caps,
connectors, bearings, diodes, hardware, circuit
boards, cables. Weird and wonderful stuff.
Most folks are happy with the assortments we

reat

oliday
Gift!

COMPUTER CONTROLLED ROBOT CAT
This robot kitty has its own on-board micropro-
cessor, RAM and ROM. It responds to eleven
different sound commands in five modes. The
deluxe cat is a sophisticated robot toy. Up to
twenty successive commands can be stored in
its internal memory. Italso has explore, random
and other preprogrammed modes of operation.

The robot can also be directly controlled by
an electronic leash. Features include infrared
obstacle sensor, six voices, stereo microphone,
dual drive motors with magnetic clutch, and
power conservation,

Alltronics has developed an IBM PC/com-
patible interface. Our interface plugs into your
serial port. Sample programs are included on
disk. You can write your own programs to make
the cat maneuver, sound off and talk back. The
kitty can be directly controlled via the computer
keyboard. Program runs on less than 256K
» Complete package includes: Robot Cat, inter-
face, leash,software and owner's manual.

(927001) Only $99.95
* Robot Cat, leash and manual only.
(927002) Only $59.95

ROBOT
ARACHNID
Asmarleleclmmc loylhat performs"\mggie
tricks ("come,” “sic 'em,” "obey," "go play”) to
your command. "Sleep” mode conserves bat-
teries. Uses 4“C" cells (notincluded). (93T002)
.95 each

lower assembly. send and we often get re-orders. Try one.
(94U024) $7.95 (92U034) 50 Lbs. for $49.95
MINI TOGGLE
SWITCH TSN - uiator | ELECTRONIC HAMSTER
. SPST, PC mount. and TIP 1ooetrgans%s— This furry critter used to come with its own
‘i (SPM101) tor  premounted. | ransparent ball. The balls are all gone, but the
: : ’ $1.09 each e | Tobotic hamster survives. This rodent “listens”
GROUND PLANE ANTENNA KITS = A for $4.95 | for a sham noise (handciap) which sends it
Mounting Bracket and Connectors Included | MINI PUSH BUTTON ok i scurrying off to crash headiong into whatever is
144 MHz (S2A008) $9.95 SWITCH inits path-justlikethe realthing. Runs on 3"AA"
220 MHz (92A009) $8.95 SPST mome batteries (not included). (92T006)
440 mHz (92A010) $7.95 PC mount, (SPM10) 1m e qqqn RoboHamster - 3 for $5.95
(Use the 144 mHz Model for Scanners) $1.09 l
U-FIX SPECIAL!
MINI SWITCHER Sound-discriminator type intrusion alarms con-
*g:gg-wuf"nc- i tain loudspeaker, 6 "AA" nicads, audioamp and
el {mfg fheEe- more. Lots of usable parts. (94U023) . | STEEL ENCLOSURE SERIES
$7.95 each r39 | Features: BLACK TELEPHONE HANDSET
; : ;:thml?:a and screws included Emmhmd stk i
Sp ecm[ VOLTAGE « Front and rear panels: 0.05" (1.3mm) alumi- o VO S (94U022*3.95 each
S aﬁ! REGULATORS num alodine (painted white).
+ Top and bottom covers: 0.04"(0.9mm)
LM309K — 1.15 LM340K-5 — .45 ol phosphated steel (painted black).
LM317K —3.45 LM340T-8 — .45 : : GC3119A25"H x 8"W x T°D $14.00 | ORIXFAN
LM337T — .79 LM340T-12 — 45 GC3119B25"Hx 12Z°W x 7D $17.00 | Model MU9255-21. 115
LM338K — 4.25 LM340T-18 —45 | JOSLYN RF RELAY GC3119F 25"Hx 17'Wx 11"D $21.00 | V, 50/60 Hz. Impedance
LM340K-15 —1.35 LM350K — 3.25 With SMA Connectors GC3119G35"Hx8'W x 7D $15.00 | protected ball bearings.
Many Other Regulators In Stock. 1 common, 1 normally open, 1 normally closed. | GC3119K35"Hx 1T"Hx 11"D 32600 Size 3.625" sq.x 1",
Fax Your Want List Today! 12VDC operation. (94A022) $20.00 each | GC3119P 5.2°H x 17°W x 11"D (94F005) $4.95 each

24-Hour BBS
(408) 943-0622

9600 Baud - N-8-1
On-Line Ordering

011184
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LLTRONICS

2300 Zanker Road - San Jose, CA 95131-1114
(408) 943-9773 - Fax (408) 943-9776

Write In 57 on Reader Service Card.

VISA, MC, AmEx Cards Accepted.
Minimum Order $15.00.

CA & OH Residents Add Sales Tax.
Shipping Additional on All Orders.
Store Hours:

10-6 M-F - 9-3 Sat.
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|#50 COMPUTER HARDWARE cont. |

HARD DRIVES. Over 1500 drives in stock
ready for immediate shipment. Inventory
changes daily. Call for current list. Servo
Track, 408-378-1374.

WANTED: DEAD or alive, IBM color moni-
tors, keyboards, printers, circuit boards,
etc. Computer Classics, Rt. 1, Box 117,
Cabool, MO 65689. 417-469-4571.

486SX25 MINITOWER, 4 meg/45 HD, 1.22
& 1.44 floppies, adlib, modem, keyboard,
mouse $500. 20" Hitachi SVGA w/2 meg
card $650 or all for $950. 415-878-0941,
Doug.

COMPUTER SALES, repairs, training.
Convenient for homes, small businesses,
schools. Credit cards accepted. Free
estimate! Our computers come with an
easy menu that a 4-year-old child can
understand. Dosso Computers located in
elegant Chamber of Commerce Building,
Downtown Covina. 1-800-362-7852.

Q ATRONICS

SRAMDRIVE Il. New solid state disk
emulation board. Approx. 1.8 Meg capac-
ity expandable in 128K increments. Total-
ly DOS compatible, bootable configura-
tion, battery backed up SRAM. Can use
either SRAM or EPROM as user BIOS
storage. Flexible I/0 and Memory Seg-
ment selection. Standard XT size card.
Embedded systems. 0K $140, Bare Board
$62, 0K Kit $122, Hatronics, 145 Lincoln
St., Montclair, NJ 07042, 201-783-7264.

TI9S/4A DSDD disk drives. Two new half-
height drives with free-standing dual
drive box and power supply. All for $25
plus UPS for 28 Ib. Knowledge of disk
drives helpful. Louis J. Philipp, 502
Greenwich Ave., Paulsboro, NJ 08066.

IBM LASERPRINTER “E'" subassem-
blies: Stepper motor and gears $45; laser,
scanner, and mirror assembly $95; fuser
$35; high voltage supply $45; fan, inter-
ruptors, and other parts. P/N 1039700, EC
537645. Best offer. Like new, money back
guarantee. Please call 905-646-5536.

VGA 14" COLOR MONITORS $149 RE:
FURBISHED. Computer Maniac, 415-992-
4855.

SIMM MEMORY $39. 1MBx9x3 chip 70ns
486SLC33 motherboard w/CPU $107.
Computer Maniac, 415-992-4855.

COMPUTER REPAIRS for Atari, Commo-
dore, Coleco, SinclairTimex, Osborne, T,
TRS-80 and IBM compatibles. Reason-
able flat rate plus parts and shipping.
Buy, sell, trade, upgrade. SASE appreci-
ated. Computer Classics, RT-1, Box 117,
Cabool, MO 65689. 417-469-4571.

IBM 5280 COMPUTER and slave IBM
8008 printer with supply of ribbons and 8"
disk. Best offer, you pick up. Call 505-835-
9252.

T869
HE

°
8031/51 BASED SBC with 128 byte mem-
ory, 8 I/0 Ports, RS232. With pre-
programmed bootstrap software that al-
lows loading of .OBJ files to EEPROM
through Serial Port of PC. Run programs
without burning EPROMs. IBM PC DOS
compatible Utility disk included (3.5 or
5.25 in. floppy, specify). Only $62. Sun-
coast Technologies, PO Box 5835NV,
Spring Hill, FL 34606. 904-596-7599. V/IMC
Accepted.

CONTROLLERS ESDI DTC 6280-15TX
H/F $35.00. NCL 5355 H/F 1:1 $30. RLL 16
bit $20.00. Servo Track, 408-378-1374.

ESDI KIT: 777MB Siemens #5810 w/DTC
cont. Limited quantities, $375. Servo
Track, 408-378-1374.

WANTED; EPROMS, MEMORY, ICs, TOP
DOLLAR PAID. CALL EPS, TEL: 818-349-
5444, FAX: 818-349-6628.

486-DX MOTHERBOARDS, 66 are P24T
ready up to 32 MB memory, cache memo-
ry 128KB-256KB option. 8 expansion
slots. 2-8 bits, 6-16 bits, 2-VL-bus $205.
G.R. Stringer, PO Box 30563, Houston, TX
77249-0563.

BUILD COMPUTERS! Handy book “How
to Build an IBM Compatible and Save a
Bundle!"” 224 pgs.; 67 illustrations. Learn
to build a powerful system using compo-
nents available from stores, mail order
vendors and swapmeets. ($23.95
shipped.) Prompt delivery. Jacomm
Books, Dept-BC, Box 142, Wharton, NJ
07885-0142.

POWER SUPPLIES. Brand new 200
WATT Mini Tower Style, full one year
warranty, ONLY $16.95 EACH! ($3 S&H),
10 for $149.95, ($12 S&H), Maxtor LXT213
200MB 3.5 Half Hi SCSI hard drives $205
EACH! Send check or money order to:
Computer Data Systems, PO Box 100143,
Palm Bay, FL 32910 or call 407-729-6512,
leave message. VISAIMC.

HOT BOOK! “How to Troubleshoot &
Repair Personal Computers.” (544 pgs.,
450 illustrations) IBM, Commodore, Ami-
ga, Apple, etc. CPUs, supplies, monitors,
drives & more! Prompt delivery, $25.95.
Jacomm-M, Box 142, Wharton, NJ 07885
0142,

MACINTOSHI/APPLE Repairs, Parts and
Peripherals. Low prices on Macintosh,
Apple Il and peripheral repairs. Repairs of
whole units or repair or exchange of
parts. Sales of new third party peripher-
als. Used equipment available. Mac
Shack 716-377-9230, FAX 716-377-9573.

ut professional power in your radio monitoring

with the surveillance technology the pros use!
Now you can see hidden radio signals with Grove
Enterprises’ new SDU-100 Spectrum Display Unit.

The SDU-100 attaches to the IF output jack on the
back of your receiver, and is shows you all the
signals in a slice of the radio spectrum you select —
from 100 kHz up to 10 megahertz wide. Each
signal appears as a "spike” on the display (the
higher the spike, the stronger the signal).

Use Your Eyes
to Spot Hidden Signals

Just the way surveillance countermeasures teams
do, you'll be able to use both your ears and eves in
hunting new signals. With the power of spectrum
display technology, you'll be able to track down
elusive signals faster and more efficiently

While you can listen to only one signal at a time,
the SDU-100 can show you a whole band of
signals at once. So, if you are listening to a
particular transmission and suddenly a new spike
appears on the monitor, you'll know immediately
that there's a new signal to be checked out.
Without the power of the SDU-100, those
momentary transmissions would go undetected.

The Grove SDU-100 Spectrum Display Unit, and
a nine-inch video monitor** — the same spectrum
surveillance technology that the pros use — costs
just $599.95.

The Grove SDU-100 Spectrum Display Unit is
now available for:

ICOM R7000, R7100, R9000

Yaesu Ft1000, FRG-100

Kenwood R5000*

Drake R8, TR-7°

JRC NRD-535-D*

Uniden BC890XLT*

Satellite receivers using 70.0 Hz IFs*

If you're serious about communications
monitoring, the SDU-100 will put your signal
hunting in overdrive!

Call 1-800-438-8155 to order the
SDU-100 and nine-inch monitor.

* Requires receiver modification, available from
the Grove service department
** Appearance of monitor may vary

Grove Enterprises, Inc.
300 South Hwy 64 West
Brasstown, NC 28902

Write in 212 on Reader Service Card.
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Instruments

HM303

stick

d
ew Yar
I::s':) Hz oscille

Made in USA

2 Probes Included 3 Year Warranty

&

Dual Channel, DC-30 MHz, 2 mV to 10V/div
10 ns/div fastest sweep rate

Triggering up to 100 MHz (with 0.5 div. signal)
Active TV sync separator, Alternating Triggering
Built in Dual-Frequency Probe Calibration

{1 kHz/1 MHz; <4ns risetime)

LED Overscan Indicator

Component Tester with single-button activation

Low-noise, switching-mode power supply (auto-
matically accommodates 90-260 VAC at 36 VA)

Dimensions: 11x5x14 inch: Weight: 5.6 kg

The HM303 is produced using SMD manufacturing
technology. Use of non-mechanical switches in the
signal paths improves reliability and extends the
instrument lifetime. The exceptional display fidelity
(from the probe tip to the screen) can be verified
with the built-in dual frequency (1 kHz / 1 MHz)
calibrator. The following screen photographs show
the transmission quality of the HM303 on high fre-
| quency signals.

1 MHz Nl (built-in calibrator) 100 MHz Sinewave signal

AANNN
VVVV

ANNANNANNT
VVVVVYV

...you should know more about them.

scopes

L call toll-free at: 800.247.1241
1939 Plaza Real 266 East Meadow Ave.
HA“"'E 3 Oceanside, CA 92056 EastMeadow, NYT554

B (619) 630-4080 ®  (516) 794-4080
=] (619) 630-6507 =] (516) 794-1855

Write Iin 173 on Reader Service Card.

INTRODUCING THE UNIVERSAL M-400

A totally m?w concepl in data/ tone readers!

W Baudot

N Sitor A/B
B ASCII

B Swed-ARQ
B FEC-A

B FAX

B POCSAG
N GOLAY

B ACARS

B DTMF

® A RTTY-reader and tone-decoder In onel

@ Easy to read two-line 40 character LCD. B CTCSS (PL)

@® No computer or monitor required. B DCS (DPL)
Forgetthe limitations you have come to expect from most "readers®. The
self-contained Universal M-400 is a sophisticated decoder and tone
reader offering an exceptional range of capabilities. The SWL will be
able to decode Baudot, SITOR A & B, FEC-A, ASCIl and SWED-ARQ.
Weather FAX can also be decoded to the printer port. The VHFUHF
listener will be able to copy the ACARS VHF aviation teletype mode plus
GOLAY and POCSAG digital pager modes. Off-the-air decoding of
DTMF, GTCSS (PL) and DCS Is also supportad. The M-400 can even
be programmed to pass only the audio you want to hear based on
CTCSS, DCS or DTMF codes of your choosing. The M-400 runs from
12VDC or with supplied adapter. The American-made Universal M-400
is the affordable accessory for every shortwave or scanner enthusiast.
Only $399.95 (+$6 UPS).

FREE CATALOG
This huge 100 page cata-
log covers everything for
the shortwave, amateur
and scanner enthusiasts.

Universal Radio
6830 Americana Pkwy.

Reynoldsburg, OH 43068
+ Orders. B0C 431-3530
+ Info 614 866-4267

Toner
Cartridge
Recharge

& Laser P'rinmter Supplies

Start Your Own Recharge Business!

Recharge your customers” toner cartridges, Two profitable methods:

Learn how to recharge toner |
cartridges usec in the most
popular laser printers.

Free Instructions
Free Technical Support
= Supplies cost from
$6.40 per recharge
s Startrer Kit with supplies,
tools & chemicals Appia
e ’":3.5'3’6%"' i o
m in = Just mail your cartridges to
toner us and we will do the rest.
+ Dial Documenti# 3710

For detailed information, Call us, or dial our
FAX-ON-DEMAND SYSTEM
Call from any Fax machine equipped with a touch-tone phone.
516-467-0772

Chenesko Products Inc.
! ; 2221 Fifth Avenue, #4, Ronkonkoma, NY 11779
(o]

Prices as low as 819.95

We support all popular laser
printers including all HP
LaserJets (I, 111, Ilp, lllsi, 4,
4si, 4L), IBM, NE{: Epson
S, Panasunic etc.

Fax: 516-467-3223 Tech. Support: 516-467-3205
EenEy Orders: 800-221-3516

Write in 134 on Reader Service Card.

START YOUR OWN TECHNICAL VEN-
TURE! Don Lancaster's newly updated
INCREDIBLE SECRET MONEY MA-
CHINE II tells how. We now have auto-
graphed copies of the Guru's under-
ground classic for $18.50. Synergetics
Press, Box 809-K, Thatcher, AZ 85552.
602-428-4073. VISA/IMC.

ZENITH COMPUTERS. We have Zenith
laptops and desktop computers in used
working condition. Also, we have replace-
ment boards, drives, power supplies, bat-
teries, etc. for Zenith computers. Please
call for quotes. Surplus Trading Corp.,
Benton Harbor, MI. 616-849-1800.

AT&T REFURBISHED 386 SX 16MHz.
Features: IBM compatible, 2 meg (up-
gradeable to 8 meg), 3.5 inch 1.44 floppy
drive, 50 meg hard drive, built-in 256K
VGA, (upgradeable to 1 meg), 2 serial, 1
paralled port(s), 101 keyboard $275 +
S/H. TJ ELECTRONICS, 1-800-438-3021.

HP PRINTER CARTRIDGES (HP 51626A)
for sale. Brand new, black ink, high
capacity. Compatible with DeskJet, De-
skWriter, DesignJet printers. $10 each or
10 for $75. Send check or money order to:
K. Lewis, PO Box 371, Los Gatos, CA
95031. Money back guarantee. Limited
quantity.

2X CD-ROM with card & drivers $125.
$1.50 printer cables. Pentium System
B60MHz 8 meg RAM 15" monitor complete
only $2,100. Hard drives NEW units 214/
$155, 260/$160, 340/$195, 428/$200, 540/
$260. Motherboards upgradeable 3 slot
VLBus 256 cache at $110. Other systems
also available. 486 multimedia complete
$1,400. Call for current pricing. 717-387-
6499 or for orders call 1-800-336-9065.

STUPID CHEAP modems! 2400 baud
internal for PC with software only $12 ea.
or 5/$50. Call for larger quantities. Exter-
nal 9600/2400 fax modem $35. UTWE,
B818-797-2569.

CRTs CHEAP. Buy direct from the manu-
facturer, save money. Mfg. all CRT types
over 44 years. 3 Year Warranty. 19 inch
tubes $60, 25 inch $90. We specialize in
Hi Resolution computer/video CRT's and
complete repair of all monitors. T.M.C.
215-226-0749/223-0388 9:00am-10:00pm
EST.

CONNER 420MB $212.99. Quantum
1.0GB $599. Conner 540 $299. Send
check, money order: KWP Enterprises,
14417 Chase #242, Panorama City, CA
91402. Call 818-279-4938.

XT OWNERS, looking for those hard to
find cards? Check this out! High Density
floppy controller, $39.95, IDE hard drive
controller $39.95, Multi /O with Clock
$19.95, Memory expansion cards $29.95,
plus a large selection of used cards, hard
drives, and other goodies in stock. All
used parts are tested and carry a money
back guarantee. Stewart & Associates,
244 Mid Rivers Centre, St. Peters, MO
63376. 314-240-6500.

TAPE BACKUP Cipher #525 new in box,
full height (internal) 60MB uses DC600
tapes. Buy one for $25, take all 500 +
units. Please offer. For details call ATCO
Corp. at 617-933-9909, FAX: 617-938-1299.

NEW AT power supplies for full size AT
case (finally back in stock!) $26. New XT
supplies $18, other supplies too! Call
UTWE, 818-797-2569.

PLOTTER HOUSTON INSTRUMENTS
model DMP28 8 pen 11"x17" $150. Al
Hooper, 207 Self St., Warner Robins, GA
31088. 912-923-5235.

MOTHERBOARD, UNIVERSAL 386/486
ISA $71. PCI cards, sound cards, fax/
modems 14.4 $58. Send for other list-
ings/prices. Call or Fax GCS F/M,
415-428-0340.

CONTROLLERS MFM. Everex EV-349-01
16 bit H/IF 1:1 $25. IBM 8 bit 62X0687 10 or
20MB only $15. Servo Track, 408-378-
1374.

DISK CONTROLLERS for the IBM PC
8/16/32 bit MFM, RLL, ESDI, SCSI and
IDE. Call with your needs. New 16 bit 1:1
MFM $20 ea., cables add $2.50. New 18
bit RLL Adaptec 2372C $22.50 each. VLB
IDE 1/O $15. Other new MFM RLL TOO!
DTC 3250 8 bit SCSI and floppy with
external connector and drivers, CD-
ROMs, hard drives, etc., $35; 8 bit MFM
and RLL by Adaptec or WD $20-$22. ESDI
controller Adaptec ACB2322B or NCL
5355 $29. CD-ROM INTERFACE card for
CM205 $20. 2-360K fioppy controller with
cable $4. Call UTWE, B18-797-2569 or
FAX: 818-797-0384.

ZENITH LAPTOP BATTERIES. For Zenith
SupersPort Laptop Computers. New. 4
Amp hour $25 each. Quantity discount
available. STC-Surplus Trading Corpora-
tion, Benton Harbor, MIl. 616-849-1800,
616-849-2995 FAX. We ship UPS/COD.

CABLES GALORE, new and used, best
cable prices in town, custom SCSI, IDE,
Floppy, Network cables, Power etc. One-
Up Computer, 1-800-338-19
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JK Audid

$195.00

1 (800) JKAudio
1-800-552 - 8346

Infrared Remote Receiver

getIR () converts IR remote signals intfo ASCII
characters on an RS-232 port.

« Conftrol your computer, log
data, prototype services.

« Works with most handheld
or universal remotes.

+ 30 day money back
guarantee.

JK AUdIO

2701 N. 45th Road, Sandwich, IL 60548 (815) 786-2929

Write in 56 on Reader Service Card.

HP PLOTTERS. 7475A from $295 tested
with 30 day warranty. COMPUTER KEY-
WAYS, 513-847-2300.

ESDI DRIVE kit special 94MB formatted
w/DTC cont. $75.00. Plug-N-Play, warran-
ty. Servo Track, 408-378-1374.

HP PLOTTER, 7475A, 6 pen, A & B Size
paper, with cables. Serial or HP-1B inter-
face available, $395. DEXIS, 612-944-7670.

NEW MATH Coprocessors Intel
B0386DX-16/25/33/40 $15/$25/$33/$40.
Cyrix available also. 80287-8 $15, (80287-8
is good for up to 12MHz motherboards.)
Ask about Static RAM for cache up-
grades! Call Under The Wire Electronics,

NEW IRWIN 250 tape drives with soft-
ware & manuals $110 includes shipping.
Smith Bros Computers, 25586 East Base-
line, San Bernardino, CA 92410. 909-885-
7785. Money orders, Visa, Discover, Mas-
terCard.

DEC EQUIPMENT WANTED! We are buy-
ing DEC systems, boards, terminals,
drives and peripherals. Also Scientific
Micro Systems (SMS), DSD, Datability,
Dilog, other DEC compatibles, and Com-
puter Output Microfilm (COM) units.
Please call for a quote or fax us your
equipment list. We buy, sell, and trade.
COMPUTER KEYWAYS, 513-847-2300 or
FAX: 513-847-2350.

CABLE TV

Descrambler Kits

“‘NEW & IMPROVED UNIVERSAL KIT”

UnlvemalKltlilI.lllllllIllllII%QIOO
Includes all the original parts plus the improvements and a
silk-screened PC Board.

Enclosure Package .............$39.95
Includes all the switches, hardware, AC Adaptor, and a
black silk-screened box for above Universal kit.

Tri'MOd’eKlt---.-------.--.-.-..“9-00
Includes all the parts (with a SAW filter), a silk-screened PC
Board, and AC Adaptor. Not included is the enclosure.

SB.aKItIII-I.I.lllllllll‘lllllm.w
Includes all the parts, a silk-screened PC Board, and AC
Adaptor. Not included is the enclosure.

Universal Tutorial...............$10.00
An in-depth study of the technology used & DC Voltage
Chart.

Tri-Mode Tutorial ...............$10.00
A gate-by-gate study of the circuits with troubleshooting

818-797-2569 or FAX: 818-797-0384. 235 E.
Colorado Blvd. #211, Pasadena, CA
91101,

BEST COMPUTER PARTS at BEST PRIC-
ES. New PCs, at best price and BEST
WARRANTY. Call: NAMETECHS Int'l.
Tel: 708-789-0668, FAX: 708-789-1045.

hints.

CALL TOLL FREE 1-800-886-8699

Visa, MasterCard, or COD
Add $5.00 Shipping and Handling.

Northeast Electronics, Inc.
PO Box 3310-N, North Attieboro, MA 02761

Write in 211 on Reader Service Card.

RADIO/ICOMPUTER INTERFACE! Con-
nect shortwave radio to PC-compatible
serial port. Satellite photos, Weatherfax
charts, Teletype & Morse code & more.
Info send $1 or SASE. (25 pin) Hardware
unit only $39. (9 pin) Serial interface $49.
Guaranteed. Howard Olsen, KD4ML,
5411 Atlantic View, St. Augustine, FL
32084.

ARCNET ASTONISHMENT! Tiara 8 bit

co-ax card (SMC chip), brand new. Just Passhm Infra-red Talking Motion Detector Il $27. m DUMMY CAMERRA $37.50 N

"Stay oat of that rafeigerator ", "Waleh your stepl® ..
$25 each_ or 10 for $200 Get networked l Th mlillilln are mind- hgflinﬁ with this ta I:i|| I mﬁfgémmaa’mm
for practically nothing. Complete setup In datector. You spaak inte |1 te record your I8 aveal 4 ith eoll
for 4 computers including cables and leln;l epillz soconds long), tara the anit on, and | m;ﬁ";fm Q mmm“g“’u v“d'" tvbo
MPTEK. 6714 1/2 Ol ; Illlml Imruhl or your mother-in-lsws) raminds anyons in fhe stic features, K 6 L8 ou won
hub, $100. CO ) ympic viclnlly fhat ELECTRONICS, INC
8123 PAGE BLVD * ST. LOUIS, MO 83130
(314)427-6116

ou wera axpacting them. Marsaga can be chan I‘ able to send a film In to funny video shows, but
Boulevard, Los Angeles, CA 90048. 213- -m tha M1 o wileh. P|lm’J| AR hmrm! net Iulcm | people do act differently whm they think they ore
852-1792.
9222 CHESAPEAKE DR. * SAN DIEGO, CA 82123
(619)279-6802

an axternal powsr soarea [built-in Juck), on camera. Perfect for situations where you want
dontly (80 db outpet) or with an ampli nd 1pes passers-by to think you have a high-tech security

CONTROLLER CARDS MFM RLL ESDI

IDE 8 and 16 bit $10 to 40 ea. Wide 2525 FEDERAL BLVD. * DENVER, CO 80211

(303)458-5444

mezvaqe throughout the house. Approx 4°x 3- If? % 1-1/2 system. Dummy comera features Include an Aashing
____________ €D Indicator, 6° mounting bracket, and foux lens.

carriage Panasonic printer ribbons OEM

$2.50 ea. TEAC 1.44 floppy drives $30, MAIL ORDERS CALL TOLL-FREE

5 MW LASER MODULE
$55.00

Dimenslons: 4" x 7-1/2" x 3*
W 5 Y
- 0 Min! 5 ml visible laser

lorder omers pleass |
M% Q!Ipplmngmmdllnq for d\iﬂs‘lm

MGA 8 bit graphics cards new $10. AST — . _module wavelen 1-800-669-5810 /CCTY CAMERI LENS P DJUSTABLE ¥
6Pack Plus wimem $15, MS Windows 3.0 °w$vﬂdx;&wf$§ﬁf£mﬁ?%ﬁ'§ 0| FAXORDERS (314)427-3147 Viano R s lvioeo cameral
$15. Much software. Call 603-224-2895 or o o{{:{qo&!’ volts DC -~ ELECTRONICALLY SPEAKING, 16mm FI.§ l MOUNT I
FAX: 803-224-4407. RN 1 ol sk ) GATEWAY'S GOT IT ! h $12.00 __ $780
MODEM CARD. 2400 BPS, card only BIG BROTHER IS WATCHING... &N, _127 THEAMOCOUPLES  PELTIER JUNCTIONS
$12.00. /O card $6.00, Mono card $6.00. VIDEO CAMERA AND MONITOR COMBINATION $125.00 \e2 The pahier unction i o =olid stobe themovokoic

Servo Track 408-378-1374.

BALL DISK integrator. Can be used as
wide range speed reducer for light loads.

You've probably wished for a closed circuit camera/monilor syslem for heat on one side of the device and a cold surfoce on
your home or business, bul those cost big bucks! Well. once again, Gateway comes fo the the other side Water d on the surfocs will
new rescue! We've gol a_9" solid state video monitor with black and while camera and 107
item 1 || interconnecting cable. Runs on 115 VAC. Thereis a mhcr hone in the camera for one-way
T

Mogg\n Ideol for q:pll:olt‘.‘lms &l %d\f& d

- audio monitoring, and you can rnake cable runs ft with twisted 3-pair wire.
Has mpul_ and output _shgfts plus shaft Requires 6 conduclgr fou Ielegchone and RJ-1 modula: plugs. Why sgghea 7 The it mﬁm S 2?5'8261’.1“ """d
for changing speed ratio librascope, $69. surplus markel is an amazing ‘e hook 'em up, make sure they gel a piclure from the || small p.m,, Junction

camera lo the monitor, %hat s quality wnlrot'] and se!l them to you al such-a-deal prices. Greal for
Vers, business monitorin 3 and |-spy surveillence.
approx. dimensions : camera 2-1/2" x 4- momlol 8-1;? X B—1f2‘ % 9-3/8"
{‘madorder msmmmumm po rnf p
R S\ AN

ULTRA MINIATURE (HMEHH 5149 50
This camera Is a tiny 1.6°x1.8%1", features o 3.6mm wide angle lense, a 1/3 CCD Put. the liaht wh t. it with this .020 diameter
sensor 380 lines of resolution, and electronic shutter time of 1/60 - 140,000 sec. S ﬁ:::gﬁ: e i it :,.:ﬂsfc,
Thanks to the small size, it can be housed In almost anything! Imogine, a mijal buliding. fbar A te Qd of coured.
comerea hidden to lock like @ smoke ulnrm wall clock, or household lamp. ' Ideal ey ;’Pu‘: mpcfm'm‘" it hidmb oy
quires 12\ VDC. ose nifty fiber-optic fountain lampsl

SPOWSIBLE FGRPRINTIM":}ME MASTERCARD, VISA AND DISCOVER fKCEPIED .

818-761-8594.

DEAD SIMMS WANTED. Will pay $7.50
each for 1 meg, $35 each for 4 meg. For
more info, send E-Mail to Internet:
simms@ship.net. Mail SIMMs to: NB, PO

Box 1801, Point Roberts, WA 98281-1801, I

NEW DESKTOP case and 150/135 watt
supply $25/$22. Other case styles too!

poplCPpCHImately 1.17° X 1. 17" x.12%)

’ (opproximotely 1.56° x 1.56° x .15%)
SINGLE STRAND LIGHT PIPE
FIBER-OFTIC CABLE $15.00 / 100

THE FINE PRINT : PRI(ES SUBJECT TO CHANGE li.NIHC(J'F NOTICE = GﬂTEW 1S NOT AES
HANDISE MINIMUM ON

Quantity price breaks! Call UTWE, 818- $10 MERC MAIL OADERS * SUPPLY OF SOME ITEMS IS UMITED = PRICES DO NOT INCLUDE SHIPPING/HANDUNG n
z CONTINENTAL LS. (ITEMS AEQUIRING ADDITH M HMC!.NIS FAE NOTED)...$4.95 FOR THE FIRST I $0.50 FOR €ACH RDDHIOW. ITEM. RESTOCHING CW NW DE )
797-2569 or FAX: 818-797-0384. \ D GN AETURNES TS, SAVE VEGHTATION. AT MORE MEAT Y,
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386 x40 mHz $62.00
386 px40 mHz/128k $89.00
486 5633 Mz $77.00
486 s.c40 mHz $90.00
4865.¢50 MHz $115.00

486 sic 2-66 vesa BMwhs  $175
486 75 MHZ VESA 1IBM w256k $279

BISME Computers Inc.

ALL Motherboards w/CPU: “5:::2‘:

GiveusaTry
Before You Buy
htlers. We don't sell Products

m IM; sell SATISFACTION

101 Keveoaro  $16.00 i TSNS X1
101 SpiLprooF  $16.00
Kevrronic $24.75 B00 899-6430

[2000+/8000 $ MLl NECEA RN ®

VGA Cards: 800 745-1670

OAK 256K $24.00

TROENT svGa 512k $36.95 WE DO
TroenT IMB $56.95 CARRY
Crrus-Locic 8 Win ACCS56.95  Riieclis
Vesa CL ive e 2v8  $79.00 SYSTEM
PCI VGA 2MB $CALL *

Any OTHER VGA Caros PL CALL CPU.

Controller Cards: Math-co.
IDE Caro (2FD/2HD) LR Printer

1/0 (25,1P & 1G) $9.95
Super IDE-IO (25,1P & 1G) $8.95 ibintba
Vesa IDE-O (25,1P & 1G) $16.50 RAMadl

486 sx33 MHz w 256K $199.00
PENTIUM READY T24

4 1sA & 3 vesasLoTs
486 px33 mHz w/256 wis $249.00
486 px2 50 MHz W/256 $295.00
486 Dx 2 66 MHzZW/256K $349.00
Floppy Drives :

1.44 Mirsu $3250
1.2 Mirsy Member of $41.50
144 Teac [l $34.00
12 Teno bl $44.00
1.211.44 cowso Ikacl $95.00

[Tapebackup Drives : |

Conner 250MB~ $149

Cou(DJ 20) 25008 $155 Math-Co
Monitors: | 26
14" Mono.vea $89

14" SVGA 39 o 1024x768 $189
14" .28 1024x768 Now -I (Low Rao)$215
15" .28 1024x768 No -l (Low Rao)$309
HARD DRIVES SPECIAL

214MB $165 420MB $209
270MB $189  540MB $269
345MB $199 1GB  $579

C.D.Rom Double Speed
Mitsumi/Son

NEC 3 SPEED 510-3
All Kinds Drives , Sound Cards

S

Modem/Fax Mode%[
240 4,00 B0 B

Drives.

1MB

MX-96/96/24 $32.00 TG Y

FadMoo, 144 | SIMM
FaMon. 288 53595 $159
Voice Mai $55

Voice Mail/Fax/Modem
Faxon Demand/Voice M

Mini Tower Case WI230PS
Desk Top Case  W/230PS
Mep Tower Case W/230PS
FuL Tower Case W/250PS

389
8325

ONE YEAR
WARRANTY
$43.00 [Rgaianss
545,95 [
$64.00 BN
$84.00

MFM & RLL CTRL CARDS $CALL

R 486DX 4 100 MHz wiCPU CALL
F¥l Pentium 66 Mhz wiCPU ~ $675

Pentium90 Mhz wiCPU  $999

peakers and CD Titles: Please Call A (U1 AT VR T HR
1298 Reamwood Ave Sunnyvale, CA 94089 Tel: 408-745-7203 * Fax: 408 745-1693

Write in 133 on Reader Service Card.

T e e e B e e I e e o e i . e ===

FLUKE. TEST EQUIPMENT 1-800-90METER
>FLUKE 21-2  MULTIMETER - YELLOW W/10A & 300MA  $121.00 *WE STOCK*
>FLUKE 232  MULTIMETER - YELLOW W/ HOLSTER $141.00 | / CARRYING CASES
> FLUKE 25 MULTIMETER - YELLOW or GRAY $197.00 v FLUKE LITERATURE
> FLUKE 27 MULTIMETER - YELLOW or GRAY $251.00 |V TEST LEADS & CLIPS
> FLUKE 33 CURRENT CLAMP - W/ MIN-MAX $250.00 | Y mEPL ACEMENT FUSES
> FLUKE 37 MULTIMETER - BENCH / PORTABLE $270.00 v SCOPEMETER ACCESS.
> ELUKE as :BL#‘METER - DUAL DISPLAY ssszs.uu VTEMPERATURE PROBES
> FLUKE 51 ERMOMETER 125.00
> FLUKE 52 KAl THERMOMETER - DUAL INPUT s167.00 | “WE WELCOME*
>FLUKE73-2  MULTIMETER - GRAY W/10A  SCHOOLS
>FLUKE77-2  MULTIMETER - GRAY W/ HOLSTER $142.00 v GOVERNMENT
CFUKE 702 MULTIMETER- W/ FREG/CAP L0 OMMS — $17500 |  JOCRPORATE Pos
> 2 5
> FLUKE 83 MULTIMETER $214.00 NEEALT aOES
> FLUKE 85 MULTIMETER $267.00 \
> FLUKE 87 MULTIMETER - W/ TRUE RMS $273.00 FREE
> FLUKE 88 MULTIMETER - AUTOMOTIVE $335.00 uPs
> FLUKE B0T4R  INFRARED TEMPERATURE PROBE $167.00 SHIPPING+
> FLUKE 801410 A/C - D/C CURRENT CLAMP - 400A $151.00
> FLUKE 80i-1010 A/C - D/C CURRENT CLAMP - 1000A s:so.oo
> FLUKE 80TK  THERMOCOUPLE MODULE AL e e
>FLUKETB8  ALITOMOTIVE DMM TRAINING PACKAGE s11o.no e e
>AES1 SCOPEMETER WAVEFORM SOFTWARE. PKG $15000 GMP Parts Company
> o7 SCO| - AUTOMOTIVE $2 ston
> FLUKE 83"  SCOPEMETER - FACTORY RECONDITIONED $1080.00 B70w Loopar Wy
> FLUKE 95  SCOPEMETER - FACTORY RECONDITIONED $1300.00| Elk Grove, CA 95624
> FLUKE 97"  SCOPEMETER - FACTORY RECONDITIONED _ $1500.00 (916) 685-1055
“ COMES COMPLETE FROM THE FACTORY WITH A FULL WARRANTY
VISA & MC ACCEPTED _AUTHORIZED DISTRIBUTOR | FAX (916) 685-3139

Write in 94 on Reader Service Card.

DEC 486PCDX2X66 Pizza Box worksta-
tion Md no. PCW11-A2. 4 meg RAM,
1.44MB FD, 200MB HD, 25, 1P, 2MB
SVGA P. 1 SCSI-2 P, token ring network P,
101 keybd, mouse, mouse pad. 19" SVGA
1280x1024 .31DP monitor, DOS 6.22, Win-
dows 3.1 software loaded & manuals.
$1,099 wiguarantee. Optional extras
available. Send SASE for fiyer. BNF, 119
Foster St., Peabody, MA 01960. T508-532-
2323, F508-532-1040.

J.E.T. ENTERPRISES. Buy, sell, scrap
electronics, obsolete computers, main-
frames, phone systems, drives, circuit
boards, memory, gold chips, etc. Expert
repair on all Wyse terminals, including
Logic, Monitor and power supply boards.
Ask for Jim, Pick-up service. 909-982-
8441, FAX: 909-982-5833.

CANNON APPLEWRITER INK JET RE-
FILL KIT. Complete kit with instructions
and enough ink for 10 refills, $29.95.
LOALCO, PO Box 7117, Delray Beach, FL
33484. 407-241-9990.

TANDY/RADIO SHACK Model 1/3/4,1000
Support. Monthly magazine, software,
parts, repair. Computer News, POB 680,
Casper, WY 82602. 307-265-6483.

R tﬁ'r

FULLY ILLUSTR HTEII

1te Electronacs

Highest Quality Test Devices

POWER SUPPLIES for PCs. 65 watt $10,
200 watt $20. Servo Track, 408-378-1374.

COMPUTER SOFTWARE
60

CD-ROM JUNKIES CONNECTION! If
you're hooked, take heart. Now there’s a
way to satisfy your addiction without
spending gargantuan quantities of time
and money. Join with fellow addicts in a
CD-ROM Users Group buying consortium
that even your wife will tolerate. Here's
how it works: First you order the member-
ship starter pack for $99. It contains more
information about the program plus
TWENTY CD-ROM discs (Mention N&V to
get 20). Then, check out the descriptions
of the most recent bundles we've done. If
you like what you see, call and establish
a standing order for future sampler bun-
dles with your credit card. Our subscrip-
tion service delivers an exciting bundle of
at least ten new PC discs every six weeks
for a budget friendly $100 fee. We've
been doing it for three years, so we know
the ropes. Every sampler bundle is spec-
tacular, guaranteed. Fred, 805-965-0265,
805-965-5415 FAX.

LINUX AND INTERNET FILES ON CD-
ROM. LINUX, a UNIX operating system
now available on CD-ROM. Slackware
Professional 2.0. Includes GNU C/C+ +
compiler, X-Windows, TCP/IP, sound card
support and much, much more. Wide
selection of CD-ROM drives supported.
Complete with manual and 90 days tech-

Orders
718-843-7671

ALL

TEST DEVICES COME
FULLY ASSEMBLED & WIRED

Fax
718-843-7627

FULL TECH ical . Only $44.95. T i
- |__INSTRUCTION Lowe st Possible Prices SUPPORT Eo'f.ar Lfﬁﬂﬂc’gunggs Salf uticedac with
(" ZENITH COMPATABLE Y (_ MISCELLANEOUS Y { JERROLD COMPATABLE ) Ty
ST MODELS ONLY MODEL 'S 5¢ HODEL 1's 16's 1. (go::n ;zilecrlsa!ntgo ac:sc:) x7$51041t§x%°;?51::12t
MODEL 1255188 FM-TRAP $19.95 |CALL! DP-DPU/DPEE 5 [$24.95]15.95 CA 949751414, VisalMC. 707-769-1648,
3 Z-TAC ZF-1 $15.95]11.95 T=7 TORX $£.95 |CALL! DP-DPU-DPEE 7 [329.95(19.95 COMPUTER CONSULTANT/software jun-
3 HEW! $19.95]15.95 T=15 TORX $5.95 |CALL! MP-1 SD 34.95[29.95 kie selling everything. Send SASE for list.

Rkl 4 [T=20 TOR% $16.95 [CALLT| [NEW! FOR IPBB [gsg.95]ss.95 R. Lai, POB 337, Moss Beach, CA 94038.
( N [ EITFOR  [g19.95[caLLr] \E2AS ect, J =t
PIONEER COMPATABLE ) | Jerenl ! ST SEUTCES |

¢ MODEL 'S 1@'S 2 I H .
| E3XK-BTHX $49.95/26.96 L PRICES. 18+ \ STAR 6,7 [$149.08|5+ CALL! > TRSION |

ALL MEW!  SCIENTIFIC BTILANTG i S

\, RUNNER e g =3 rH_ i " I':]I;OT'Q‘E . ‘;* SCIEEE%;IC EEEHNTR EMATH PRO electronic calculator utility‘
iS NO e intent o Contains over 325 formulas for all fields
' TOCOM COMPATABLE ) [STARLITE ELECTRONICS to MODEL 'S 10°S of :Iegt‘mﬁ‘i’c rengineerir:‘g. Solves iclxr all
v .I.P. ONLY defrraud any pay TV operation UEBlRS%B E%%E $39.95 | 29.95 variables with unique solutions. Exten-
v FODEL "% 10°% and we will not assist any 5578,50.,90 §|veon-llne help forevgryiormula.lnclud-
(5503 U.I.P. [817.95]13.95 | [company or individual in do-| |856p 4 pn |$49:99|45.95 i e e
(5587 V.1.P. |$17.95]15.95 J N9 the same. \85088./58 $28.95[26.95 ) capability. IBM PC/XT/AT and hard disk

with 1.3M free space required. $29 plus
tax for CA residents. Specify disk size.
Send check to PROTOTECH, 5074 Pine
Tree Terrace, Campbell, CA 95008.
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STAR-7 BASEBAND
STAR-7 TRI-MODE

PIONEER
Scientific Atlanta
Scientific Atlanta

PANAVISION

ELECTRONIC

STAR-6 BASEBAND

SAVE $1000'S . PRO-QUALITY.
GUARANTEED LOWEST PRICES !!!

HAVE MAKE AND MODEL I\-L\‘IBER OF EQUIPMENT USED IN YOUR AREA.

call 718-349-6506 sales/service , m-f 7days

DISCLAIMER: ANYONE IMPLING THEFT, WILL BE DENIED ASSISTANCE.
NO NEW YORK SALES WILL BE ACCEPTED. THANK YOU.

DPBB-7212P $300
DPV-7212 $225
DPBB-212  $225
BA-6300 $300
8600 $300
8580 $225

Write in 210 on Reader Service Card.

OVERLABELED 720K DS/DD disks. 5
disks for $1. 10 disks for $1.90. 25 disks
for $4.50. 100 disks for $17. 1,000 disks
for $140. We pay the shipping, you pay
the COD. MSCRC Computers, 3243 S.
13th St., Lincoln, NE 68502. 402-421-3956.

2000+ SHAREWARE programs on one
CD! Easy to use menu! Educational,
games, business, HAM, Windows, reci-
pes, utilities, music, more! $15 or 2 for
$25. $3 shipping. BF Computer Bargains,
2235 Marie, Salt Lake City, UT 84109.
Phone 801-466-8084 from 4 to 7 PM MST.

PC BOARD and schematic design soft-
ware for the IBM PC/compatible. Create
professional PCB layouts (with autorout-
ing) and electronic schematics with
these inexpensive shareware programs.
Both CGA compatible programs $7 for
5.25 in./360K floppy (or $7.75 for 3.5
in./720K). Suncoast Technologies, PO
Box 5835NV, Spring Hill, FL 34606.

GEOWORKS ENSEMBLE Clipart. Over
10,000 clipart, sorted by topic in Geo-
Works scrapbooks. These clipart are con-
tained on 26 high density 32" disks and
comes in their own flip top case. These
clipart can be used right from the disk or
copied to the hard drive for quicker
access. Please specify which version of
Ensemble you have. Send check or mon-
ey order for $149.95 to: TnT Enterprises,
PO Box 282, Jackson, MI 49202-0282.

COMPUTER
PROGRAMS FOR
Amway,
PRODUCT
DISTRIBUTORS

AMBIZ-PAK 3.1 IBM. Distributor Order,
Distributor Bonus, Customer Invoice, 12-
Column Ledger, Mailing List, PV Maxim-
izer, Line Editor, Inventory Worksheet.
Over 1500 sold. $49. Written by Emerald
DD. VISA/MC. 818-346-7024 Pacific Time.
(Amway Corporation does not endorse
these programs.)

FREE CATALOG. We have the latest
versions of shareware for the lowest
prices. Our service is the best and fast-
est. Hundreds of great programs for the
IBM and compatibles. The Software
Shoppe, PO Box 2440, Matthews, NC
28106.

C64/128 HUNDREDS of public domain
shareware programs, ham radio, utilities,
games. Send SASE for catalog. RJR, 94
Hancock St., Malden, MA 02148,

ATARI, APPLE, and other classic com-
puter software and hardware. Atari
B:Super Sketch graphics tablet $12, Ap-
ple 2+ CE: Felony crime game $6. Send
#10 SASE for listing to: More Than
Games (NV2), 8207 Briarwood Lane, Aus-
tin, TX 78757-7642 or E-Mail-CIS;
74766,1561.

NEURAL NETWORKS & ROBOTICS.
Neural Lab w/basic source code library
$30. Learn to solve problems such as
speech recognition, stock forecasting,
pattern recognition, and many more.
Neural Lab “C" source code $15.00.
Neural Lab demo disk $3. Max Robot
Base $CALL. Mobile base for home brew
robotics. Call or write for more informa-
tion, postage included, MO residence
add 6% sales tax. Zagros Software, PO
Box 460342, St. Louis, MO 63146-7342.
314-335-6669.

FREE SHAREWARE catalog, MS DOS
software Bayside Computing Services,
PO Box 1268, New Port Richey, FL 34656.
Ph: 813-845-0973 & 1-800-898-4908.

MIDWEST ELECTRONICS

124 12th AVE. SOUTH, MPLS, MN 55415

Tel (612) 339-9533 - FAX (612) 338-3834

HYUNDAI 386DX-33, 4MB, 10{JMB HD, 1.44 FD, \.'GA 101KB..
PACKARD BELL 286-12 Laptop 1MB RAM 20MBHD.........

PACKARD BELL 286-12 Laptop 2MB RAM 40MB HD ..
ZEOS Organizer Notehook -... .o iinuin meiristsibemisrmie i il kafts s edaidadsavte sveradydnit $79

14"KLH .41 D.P. VGA (New)

14" IBM 8513 VGA .28 (RFB) ..
14*CGA .

$19 360K 5.25" HH.coooooovoeeeres ek D)
$39 360K525FH. . oo $10

720K 3.5"
144 35"

4865X-25 (No CPU) $39 386SX-40 thh GRS Ehs T
3865X-20 Floppy, IDE & 1/0............$79 3865X-16 36 DIP Socket.. )
All Math Coprocessors for SX-16, 20, or 25 MHz..........cccoumiveiiimieirinimrcreessnenecenennes

I crionaiansroviciivesninsiog $35 ATRLL 16 Bit........... R $30
..................... $39 XT Floppy

Philips Single Speed CD RAM Drtve w/ConlroIIer ...................
250MB Internal Colorado Tape Backup............. ...$99
14.4 Internal Fax Modem ........covcvicmmseerienssuesncsessasnmnarans ...355

2400 Internal Modem ........... ..$12 CGACad...... $15
Mano Cardsr.....c.c.cconmvars ..$10  Single Serial Car $10
Single Printer Card.. 510 Joystick........coenine $9
Printer Cable.............. .$2.50 Extemnal SCSI CAB $5
9 Pin Montor Ext. Cable....................... $3 Y PowerSebtler oy ani i o105 0 o $3
IDE Cable (Used)............ .$2 40MB IDE Hard Drive... $70
25 Pin M/F G. Changer ...............c00eun- $3

3 Button Mouse $9

$15 LotusWorks

Quicken Ver. 4
Lotise Magallaiy e, catbal... .. - coomserzenes $10 PFS:First Publisher ..........ccoooiiiciniciiinn $12
Calenaar Be OB iy o s i G sy s o T DA 2 SR s R 7 s e F e e $5

PLEASE CALL FOR EPROMS, MEMORY CHIPS & MlSC ITEMS

For excess inventories and electronic scrap lor precious metal recovery, please call 612-338-2466 and ask for Viadimir or Eugene.

—~ SEMICONDUCTOR
\ l ) l STOCKING g:'mlauml
.= ELECTRONIC COMPONENTS

Write in 55 on Reader Service Card.

Phone (B18) 884-8000 « Fax (818) 704-0100
HOURS:8:00 to 5:00

STATIC & STsl\gIEC COLUIN RAMS

DALLAS BATTERIES
|BM PROPRIETARY CHIPS
UARTS

LINEAR

VOLTAGE REGU LATORS
CMOs 4000 SERIES
74 SEREIES TTL
SURFACE MOUNT TTL
AMP CONNECTORS

A.E:IICAN & JAPANESE TRANISTORS

VLS
WESTERN DIGITAL
CHIPS & TECHNOLOGY

All Items in this AD are a partial listing
of our ; Please call W/ Part#
All Items ready for immediate shipment
All Rems subject to prior sale

Prefix, Suffix & Part speeds are usually
Important, Please Include This With
Requirements.

ALL PRICES SUBJECT TO CHANGE

Write in 171 on Reader Service Card.

_STATIC RAM _ 8000 SERIES 74SERIES
2716 2016 8031
e 2018 ;fzg
284, A 8952 74F
27128 82586 745
27C128 DYNAMIC 86 T4ALS
7223 4116 8155 ;:ﬁcr
4!31‘2” 4128 74HC00
21cs 41484 By
o o 7
wa i
7000 35 RF
PROMS 8 g‘
CHiPs 8235 280SERIES
745 geries 8259
5 ﬂm'fb 8272 JAPANESE TRANISTORS
PALS & GALS 8274 oIy
8275 258
16L8 284 520
18V AL B39 20
e gg}go 8142 CHIPS & TECH
UARTS WD1100 8749 82C200 gerjes
WD{200 L8751 82C300
2651 ! 2
2681 wp2293 82288 T
12521“ WD37C65 83300
165

VISA MASTER CARD AMERICAN EXPRESS
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COMMODORE 64 Ham Programs. 8 disk
sides, over 200 Ham programs, $16.95.
29¢ stamp gets unusual software catalog
of utilities, games, adult, British disks.
Home-Spun Software, Box 1064-H, Es-
tero, FL 33928.

SEMICONDUCTOR CROSS-REFERENCE
LIBRARY on disk, for IBM PC with 640
mem, EGA or better, 13 meg HD space.
Over 230,000 devices (transistors, diodes,
ICs, SCRs, etc.), specification, lead and
case configuration drawings for most.
Send $49 to Custom Software Creators,
PO Box 1092, St. Bethlehem, TN 37155.
615-647-2775.

VISUAL BASIC data acquisition/control
software does DDE with Excel. Easy to
read, well commented code with docu-
mentation shows how to access ports,
DLLs, interface cards in VB. Send $15 to
Bruce Crook, 110 Cedarwood Dr., Moor-
esville, IN 46158,

3,000 ORIGINAL very high quality CLIP-
ART pictures in PCX format on CD-ROM
includes picture catalog plus viewer and
converter. Unique never published before
great artwork b/w and color. Phone: 909-
626-4070. Elcomp, PO Box 988, Chino, CA
91708. $19.95 + $3 S&H.

PC BOARD design software with sche-
matic capture, large updateable parts
library, autorouting, and more. Three disc
set, $9. Cross assembler for 8051, B048,
and 6502, PROM compatible output, $4.
Specify 3.5” or 5.25" disks. Charles San-
tos, PO Box 121191, Arlington, TX 76012.
817-595-6587.

ENGINEERING PUBLIC DOMAIN SOFT-
WARE. For IBM PC's and clones. Printed
circuit design, logic simulation, signal
processing, pspice models, and autocad
electronic symbols. Free catalog. Over
400 engineering programs. Sector Sys-
tems Company, Inc., 416 Ocean Ave.,
Marblehead, MA 01945. 617-639-2625.

JUMBO SAVINGS

JUMBO LEDS

Liton # LTL 327C - 8BMM {

Ideal for eye-catching indicators and

displays. A recent quantity purchase

of thesa BIG, Bmm diameter, red diffused LEDs
enables us to provide some very special pricing.
The leads on these devices have been trimmed to

0.325", leaving plenty
of room for soldering.
Nomnally these parts
would sell for more
than twice our price.

5 for $1Q—Q

CAT # LED-23

| 100 for $15.00 « 1000 for $120.00 |

NEW LOW PRICE
UNIVERSAL IR

REMOTE CONTROL

The Fox 400 ™ wireless infrared
W remote control works with most TVs,
=% VCRs, cable and audio devices.
Works with all major brands and
lots of not-so-major brands. Use
it to replace lost IR remoles or

to combine up to four remotes
. into one unit. User friend-
o \ ly. Includes complete
instructions and an 800
phone number if prab-
lems should occur.
Fully guaranteed.
Requires 3 AAA
batteries (not
N included).

CAT # IR-400

“HI-8” VIDEO
CASSETTE (USED)

8 mm Video Camcorder Users!.

SONY Hi-8
Top quality, metal particie 120
minute video cassettes. Used [
for a shorl time, then bulk- f
erased, each cassefte hasits [\
own plastic storage box. New, ™
these high quality cassettes sall
for considerably more.
Satisfaction Guaranteed.

CAT # VCU-8

| 10 for $28.00 + 100 for $250.00 |

ORDER TOLL FREE

CATALOG.
the U.S-A-

ide
o 00 postage-

send 52.

ALL ELECTRONICS CORP.

VAN NUYS, CA 91408-0567

MINIATURE TOGGLE

D.P.D.T. (ON-ON)

ALCOSWITCH # MTM206NPC
Short bat handle,

0.25° long.

PC terminals

CAT # MTS-82PC

| 25 for $25.00 + 100 for $90.00 |

PADDED CASE

Great looking, high quality, black padded carrying
case. Originally made for portable ceflular phones,
the main interior compartment is 10" X 2 3/4*°X 7"
Ideal for pull-out stereos, phones, cameras or test
equipment. Zippered compariment for thinner items
such as handbooks, tapes, CDs and batteries. Velcro
fastener on flaps and interior
compartments. Handle and
adjustable shoulder strap.

25

each

CANVAS COVER
caT # cse-1 $5.00 each
VINYL (SIMULATED LEATHER) COVER
cat# cse2 $6.00 each

3” SPEAKER W/ BAFFLE

We don't know.
the original
application for
these speakers, but
they're well made and will
handle a lot more power
than their size would
indicate. According to our
primitive tests they provide good
mid range response at 30 walts or bet-
ter. The well-constructed 3° 6 chm speaker has a
heavy magnet and a foam-edged paper cone. It's con-
sanvatively rated al 7 watls, but the 7* deep, fiberglass
filled baffle enables it to sound good at much higher
power. Give them a fry for car $ 00

or home applications.
CAT # SK-31 each

Hrcﬁase,EXCESS INVENTORIES... Call, Write or Fax YOUR LIST.

MAIL ORDERS TO:

P.O. BOX 567 ‘
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1-800-826-5432

FAX (s18 781-2653
INFO (s18) 904-0524

Minimum Order $10.00 * All Orders Can Be Charged to Visa, Mastercard or Discover * Checks and Money Orders
Accepted by Mail » Orders Delivered in the State of California must include California State Sales Tax * NO C.O.D
» Shipping and Handling $4.00 for the 48 Continental United States - ALL OTHERS including Alaska, Hawaii, P.R. and I 0“{_.,.|l°'

Canada Must Pay Full Shipping * Quantities Limited * Prices Subject to change withoul notice

QUALITY PARTS ¢ DISCOUNT PRICES  FAST SERVICE » HUGE SELECTION

9 VOLT 60 MA

SOLAR PANEL

These B° X 6" glass enclosed
photovoltaic panels produce
8 Vdc at 60 ma. |deal for
charging batteries and pow-
ering small devices. Put two
or more together for more
current and vollage. Includes
hook-up instructions.

25

‘each

LASER POINTER

CAT # SPL-960

The *Infiniter"™ # QPON-670-210
Projects a bright red spot up to 100 melers. An excel-
lent business or educational aid. Setfings for continu-
ous or flashing beam. LED indicator. Low battery indi-
cator. Includes 2 AAA baltenies.Hi-tech ergnnnmic gun-

metal gray and black case.
$ 6 each

CAT # LP-210
480 X 128 DOT
LCD ASSEMBLY

Hitachi # LM215B

Originally buill for Federal Express, these
brand-new assemblies consist of a
heawvy-duty plastic display hous-
ing with a metal mounting
brackel. Housing size:
13.18" X 483" X
1.2° Inside
the housing =
and easily
removable
is a stan-
dard Hitachi
480 X 128
graphic and
alphanumeric
display with built-in drivers. Requires an extemal
controller (HD61830 or equiv.). Display area is 8° X

2.71." Module size is 10.6° $
3 2 each

X 4.33". Includes spec.
and hook-up sheet.
CAT # LCD-24

&)

Write in 132 on Reader Service Card.

SHAREWARE CD-ROM INDEX. Three
years in preparation, the GIGABYTE
GUIDE TO ALL THE WORLD'S SHARE-
WARE is finally ready on CD-ROM. This
new disc uses FolioViews to provide
instant access to Information about
330+ shareware discs. Every file on
every shareware disc is indexed to show
directory and archive locations with file
size and date, over 6 million entries.
Archive descriptions obtained from 32 of
the most popular discs are integrated
into the index to allow keyword searches
for software. A must have for shareware
authors, publishers, and anyone whose
collection of discs has grown out of
control. $159. Mention N&V for a special
$59 deal including two free shareware
discs. CD-ROM USERS GROUP, 805-965-
0265, 805-965-5415 FAX.

CD-ROM DATA Storage & Graphics Ser-
vice: Data archiving and storage. CD/
tape, and diskette data conversions. Doc-
uments, catalogs, inventories, photos,
VHS, slides, fiche, transparencies to CD
and floppy disk. All of your data stored on
CD-ROM starting at $50. 1-800-490-0547.

THE ULTIMATE LINUX PACKAGE, THE
LINUX SAMPLER. Includes Slackware
Professional Linux, Yggdrasil Fall 1994
Plug-and-Play Linux, the Linux Bible and
Linux Toolkit or InfoMagic 2 CD-ROM
Linux set. A $163 value for $105.95. For
automatic information send E-Mail to
info@justcomp.com. Only $105.95. To
receive your LINUX Sampler call and
order with your charge card or send
$105.95 + $12 S/H (CA residents add
7.5% tax) to: Just Computers!, PO Box
751414, Petaluma, CA 94975-1414. Visa/
MC. 707-769-1648.

COMMODORE SOFTWARE, hardware,
and accessories. Many Amiga and CDTV
items also. Incredible IBM software (and
CD) bundles. Many classic games. Excel-
lent prices! Send $1 for big list. Computer
Bargain Store, 3366 South 2300 East, Salt
Lake City, UT 84109. 801-466-8084.

4 4

ANTENNA MAKER. Build your own an-
tennas. Design and build Quads, Yagis,
Vees, Collinears, J-Poles, Log Periodics,
Rhombics, Verticals, Traps and more.
Package includes some great shareware
programs. ANTENNA MAKER Only
$19.95. ALC Electronics, POB 898, Rid-
gecrest, CA 93556, FREE brochure. 1-800-
375-7204.

CD-ROM SOFTWARE: If you have a CD-
ROM drive, get ready to try a revolution-
ary NEW way to try and purchase com-
puter software! SoftBank-On-Hand lets
you explore, buy, and install top rated
software directly from your CD-ROM!
SoftBank-On-Hand comes with over 170
name brand Windows products from Mi-
crosoft, Broderbound, Intuit, Lotus,
WordPerfect, Sierra On-Line, and over 50
more! Compare and explore popular pro-
grams such as Act!, Lotus 1-2-3, Harvard
Graphics, MS Excel, MS Flight Simulator,
Quicken, ImagiNation, Print Shop De-
luxe, and more before you buy! When you
are ready to buy, you instantly get the
latest versions of today's most popular
software at some of the lowest prices
available, and you get over $200 worth of
software FREE just by buying the Soft-
Bank Disks. Let SoftBank-On-Hand be
your 24 hour personal software store.
Send $9.95 + $2 S&H to Applied Com-
puter Technologies, 525-K East Market
Street, Suite 245, Leesburg, VA 22075-
4113.
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e VOLTAGE PARASITIC
MULTIPLIER MULTIPLIER LASER
he design of a laser power supply must take into b
consideration several factors — indeed like the FILTER —
design of any other engineering project no matter how CAPACITOR
simple or complex it may be. Since we'll be doing this Y. i AND TESTING
project step-by-step, we shall first begin by examining e Rk CIRCUIT
the elements of power supply design, and define the
properties we want in our laser power supply, and work
in concert with those properties as the project pro-
gresses.
Design Begins = Block Diagram of He-Ne Power Supply
fith eries and Portability er you charge it to distribute
First of all, it is more logical to have portability the electrolyte density even-
with a power supply/laser combination. This enables ly within each cell. TRANEFORMER HIGHNGLTAGE ‘:'ODES
you to transport the system into the field, which is Also, place a rubber or ¢ —p ' > R Mg
where a lot of experiments from this column are per- wood mat between batter-
formed. This entails the need for a reliable source of ies and cold cement floors,
portable energy, for which we shall use a 12-volt, lead- because it seems that there ey
acid rechargeable battery commonly called a "gel-cell." is some effect where the
Gel-cells have the advantage over liquid lead-acid cold penetrates the bottom
batteries in the sense that they can be operated in any of the battery and causes
physical position, which a liquid battery cannot. And premature failure. Presum-
they pack approximately the same power density per ably this failure mode is
cubic inch as a liquid cell — so, all things considered, caused by a density build- J..
they are an excellent choice. up of the electrolyte on the i
If you have a permanent installation where the bat- bottom of the battery cell
tery will not be subject to position changes, then it plates, and consequent
would be fine to use a liquid lead-acid battery. In such a increase of conductive lead-
case, it is necessary to maintain the battery properly in acid compounds that result
accordance with the manufacturer's directions. in shorting between the
Keep it charged, wipe off any accumulation of plates of each cell, and 4
metal/acid compound "fuzz" that will accumulate on the ergo, the cells become Voltage Doubler = Figurn 3
terminals, and keep the top of the battery clean of elec- reduced in capacity and
trolyte by periodically wiping it off with a saturated eventually fail.
solution of water and baking soda, followed by a pure Nickel-Cadmium batteries are okay for laser power Designing a Step-Up Transformer

water rinse.
Another tip that I have found to be extra helpful is

once in a while, tip the battery back and forth whenev-

supplies, since they share many of the same character-
istics as lead-acid cells. The characteristics for both
types include:

Figure 1
C”:’% BoLT
N ;‘\;\\\\\: 1/2 OF POT CORE
0 : i :; 1
MAGNETWIRE B | ! ||  pELANORNYLON
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1/2 OF POT CORE

Pot Core Transformer

* Rechargeability.

* High peak amperage draw capability.

* Low cost on a time-averaged basis vs. throw-
away batteries.

* Output voltage and current remain relatively
constant until the cells are exhausted, at which
point, the batteries exhibit a sharp drop-off in
voltage. This is quite unlike non-rechargeable bat-
teries, which exhibit a gradual decline in power,
and that is undesirable for use with the laser

power supply.

Once you are satisfied you have a reliable bat-
tery, it's time to move on to the next step.
Battery chargers are available from the vendors
of gel-cells, and are designed for that kind of cell.
Avoid mis-matching the charger to the battery, or
you will reduce its life.

With the prototype, whose schematic appeared last
month, a TV flyback core was rewound with 2,000
turns of wire on the secondary. Since this is rather
tedious, it was decided to replace the flyback core with
a ferrite core called a POT CORE. It's called that since
it looks like two pots fastened together with a bolt
through the center. Figure 1 depicts the design.

Trying to fit 2,000 turns on such a core is unrea-
sonable, so a much more easily attained 500 turns is
called for. Don't get scared off, because you won't wind
each turn by hand. An electric drill with a variable
speed control is used to quickly apply the proper num-
ber of turns.

We used a modified wood lathe for all winding pro-
jects, equipped with a foot pedal that controls the
speed.

With such an arrangement, a complete transformer
can be wound in five minutes — a miniscule investment
of time. Plus we'll give details of the technique as the
project unfolds in the months ahead. You can apply the
same knowledge to transformers for other electronic
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FROM VOLTAGE LOW VALUE,
DOUBLER HIGH VOLTAGE CAPACITORS

DIODES

HIGH VOLTAGE

Figure 4

—_ Parasitic Multiplier

AAAN N—————>  TO LASER ANODE

75K, 5W
BALLAST RESISTOR

uses as well.

Since ferrite materials have different properties, we
shall use a medium frequency ferrite material for the pot
core. There are several different alloys of ferrite materi-
al, and one of the best for power conversion in the low
to mid KHz region is called "3C8" and is available from
Amidon Associates who is listed in "Sources."

With a step-up transformer, if DC current is
required, you can handle the turns ratio in two ways to
get the required voltage. Way #1 is to wind enough
turns so that the voltage that is developed is already at
the required level, and Way #2 is to add a voltage dou-
bler, tripler, or higher degree of voltage multiplier so
that the level is boosted to the required voltage that
way.

An approach that combines both ways was used.
First, the primary consists of six turns of #18 copper
wire. That results in a 6:500 ratio which is about 1:83.
A Hexfet is used as the switching component, as its
own resistance is a remarkable fraction of an Ohm, and
thus, is the most effective device to use when switching
a ’;.:é resistance transformer primary at a relatively high
speed.

Since we'll use a 12.8 volt input — the operating
voltage of a fully charged lead-acid battery — we can
expect 1,065 volts RMS at the secondary, and 1,500
volts peak, as the peak voltage is 1.41 times the RMS

combination adds the same level of volt-
age, as produced from the transformer, to
its previous multiplier stage.

hus, assuming for descriptive purpos-
es, the transformer puts out 1,000 volts, a
two-stager would boost the level to 2,000
volts, a three-stager to 3,000 volts, and so
on. A four-stage multiplier was chosen, as
this is sufficient to provide over 10 KV,
which should start any laser from 0.5 to 5
mW.

While starting the laser, the small
value capacitors serve to multiply the volt-
age at a low output current. Once the laser
starts, the capacitors become ineffective
since the operating current is hundreds of
times greater than the starting current.

Once operating, the forward-biased diodes conduct

the current from the voltage doubler, and the capacitors
in the parasitic multiplier no longer affect the circuit.

The BALLAST RESISTOR serves to maintain a
"cushion” to the running laser tube. This is since each
laser tube will have slightly different operating specs,
and thus it would be impractical to have the voltage and
current output fixed to the laser tube.

Such a design might easily burn out the laser tube
once it warmed up — not the most practical way to

operate an expensive piece of equipment, eh?

So, the large value ballast resistor automatically
adjusts the voltage to the tube. It is usually rated at
75,000 ohms and 5 watts, and this is the value we'll

use.

In order for the circuit to operate stably over the
various temperature changes (circuit, ambient, and the
laser tube), it is a good idea to have a feedback mecha-
nism to regulate the power to the step-up transformer.

Such a cireuit also increases efficiency and reduces

value.

Next, we'll add a voltage DOUBLER,
so that the available RMS voltage is 3,210
and the peak is 4,230 volts. Keep in mind
these are values for the UNLOADED out-
put.

In real life, our laser will draw about 5
milliamperes which will load the trans-
former sufficiently so these values will drop
back quite a bit. But we still have enough
"oomph" to run a 5 milliwatt tube, which is
our intention.

Figure 2 shows a block diagram of the
laser power supply and its sub-assemblies.
Figure 3 shows the voltage doubler. This
uses high voltage diodes and high voltage
ceramic disc capacitors. The values will be
determined later on as the project pro-
gresses and is refined. This goes for most
of the part values in this first installment
about building a power supply.

Since a laser requires a high voltage
start pulse of up to 10 KV for the size we'll
be working with, we have to find a way to
achieve this voltage boost. A PARASITIC
MULTIPLIER was chosen, as only a few
microamperes are needed to ionize the gas
inside the laser, and start it fully conduct-
ing. Figure 4 shows the design.

The parasitic multiplier attaches to the
output of the voltage doubler. This type of
multiplier is called the Cockeroft-Walton or
the "ladder multiplier." Note how simple it
is!

Each stage of the diode/capacitor
40 November 1994/Nuts & Volts Magazine
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SOURCES

Digi-Key Corporation, 701 Brooks Avenue South,
P.O. Box 677, Thief River Falls, MN 56701-0677; ph: (800)
344-4539, FAX: (218) 681 -3380. Free catalog. Top quality
new electronic parts supplier.

Herbach & Rademann, P.O. Box 122, 17 Canal
Street, Bristol, PA 19007; ph: (215) 788-5583, FAX: (215)
788-9577. Free catalog. An excellent experimenter source
for quality mechanical, optical, electronic, and electro-

mechanical surplus.

Allegro Electronic Systems, 3 Mine Mountain Road,
Drawer NV, Comwall Bridge, CT 06754. Mail order suppli-
er of He-Ne laser systems, experimenterevel laser commu-
nication & data acquisition kits; plans, specialized equipment,
and hard-to-find electronic parts. Catalog $1.00.

Anderson Lasers, Inc., 2883 West Rovalton Road,
Broadview Heights, OH 44147. New and surplus industrial
and scientific lasers & equipment. Carries high-power com-
grade equipment, not a hobbyist supplier.
Professional inquiries contact: Richard Anderson, ph: (216)
237-6629, or FAX: (216) 237-0656.

Small Parts, Inc., 13980 N.W. 58th Court, P.O. Box
4650, Miami, FL 33014-0650. Free catalog. Catalog
requests: (305) 558-1255.

LNS Technologies, 20993 Foothill Blvd., Suite 307,
Hayward, CA 94541; Inquiries: (510) 886-9296, orders:
(800) 886-7150. Visible laser diodes and a driver kit, also
carries a line of high-technology electronic kits. Accepts
major credit cards. Catalog $1.00.

MWK Industries, 1269 West Pomona, Unit 112,
Corona, CA 91720; ph: (909) 278-0563, FAX: (909) 278-
4887. Hours: 8-5 PST weekdays, 10-3 Saturdays. Free cata-

log. Source for new and used laser equipment, supplies and
optics. Carries a wide variety of He-Ne and other lasers suit-
able for the experimenter & hobbyist,

Images Company, P.O. Box 140742, Dept. N, Staten
Island, NY 10314; ph: (718) 698-8305. Carries holography
supplies, optical components, components for laser power
supplies, stepper motors.

Geo-Monitor, 66 Washington Street, #400, Santa
Clara, CA 95050 ph: (408) 749-6770, FAX: (408) 249-
3780. Publishes a technical newsletter about earth science,
and may be useful to those interested in using lasers to record
seismic activity.

Edmund Scientific Company, 101 East Gloucester
Pike, Barrington, NJ 00807-1380; ph: (609) 573-6250,
FAX: (609) 573-6295. Free catalog. Supplier of a wide vari-
ety of educational and scientific equipment including lasers
and an extremely comprehensive line of optics.

Midwest Laser Products, P.O. Box 2187, Bridgeview,
IL 60455; ph: (708) 460-9595, FAX: (708) 430-9280. Free
catalog. Carries new and used laser equipment and inexpen-
sive start-up systems.

Mouser Electronics, Mouser is a first class hobbyist
and industry supplier of a very wide range of new electronic
parts, equipment, and supplies. Free catalog. Call (800) 346-
6873 for catalog and location of facility nearest you.

Amidon Associates, P.O. Box 956, Torrance, CA
90508; ph: (310) 763-5770; FAX: (310) 763-2250.
Hobbyist and experimenter supplier of ferrite materials in
many shapes and sizes.

Be sure and mention Nuts & Volts when you contact
the above suppliers so vour request goes to the right
department.
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Anthony Charlton is an active electronics
and science "do-it-yourself” project designer,
does custom R & D and writes technical arti-
cles. Previous work experiences include design
of hardware & software for microprocessor-
based process control systems and electronic
design. His hobbies include lasers, gardening,
target shooting, and model rocketry.
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battery drain. This circuit will take the form of a Pulse-
Width-Modulated (PWM) driving waveform.

It works like this: As the wave is narrowed and
widened, the power level tracks accordingly.

We'll use a dedicated integrated circuit in the design
to regulate the power. I'll try several and choose the
best one for the project later on. But you may find it
interesting that such chips are available, and that all the
electronics are inside one IC package, such as the PWM
inverting power supply chip manufactured by Maxim.
Figure 5 shows what the interior circuitry looks like. We
may not wind up using this particular chip, but it's fun
to see what it contains, nevertheless,

On a sidenote, while researching this project, I
took half a day to skim through some databooks by 1C
manufacturers, and it's absolutely incredible what is now
available. Everything from fluid level sensing chips to
dedicated microcontrollers to ultrasonic ranging ICs.

Many of these products are available through Digi-
Key and Mouser Electronics, listed in "Sources."

It's a good idea to purchase databooks published by
Texas Instruments, National Semiconductor, Maxim,
Harris, and Linear Technology — as budget permits —
to keep abreast of the fascinating developments in this
area.

To allow feedback from the circuitry of the laser to
the PWM circuit, a voltage divider is used on the laser
to give a reference to work with. There are also several
features uncommon to conventional laser power sup-
plies that enhance the versatility of our design-in-
progress. Those features are detailed in the box.

Schematic to Appear in Stages

One of the fun aspects of dealing with a new
design is developing it in sections, and then piecing
them together as an integrated unit. This we shall do
together over the next few months, so that you can
really get the sense of how it is to build a somewhat
complex project from the ground up.

As before, (in most cases) we shall include a CAD-
generated PC board pattern which will have lots of
room, so that the project can be built by the beginner
to electronics, provided the directions are followed
closely.

I look forward to developing this project along with
you, and welcome any suggestions that you may have.
Send all letters to The Laser Experimenter's P.O. Box
listed elsewhere in this article.

As a matter of fact, we are running low on letters
lately, so if you have the chance on some chilly day
when you are shut inside, we'd love to hear your sug-
gestions, even if it's just a short postcard!

Scientific Bulletin Board Service

This established BBS is an excellent source of
information exchange for the experimenter and for
those persons devoted to scientific topics, including
lasers. It is a private, no-charge BBS run from Georgia,
which is accessible 24 hours a day. The Sysop's name
is Jorge Benedit and his BBS, called Imaging Concepts,
can be reached at: (404) 466-3932. Parameters are:

9600 Baud, N81.
Complex Theoretical Optical Theory

Hmm ... when one delves into the theory of
Complicated Anything, it sometimes becomes a little
too hard to digest on schedule — ergo, we have to post-
pone explaining the theoretical concepts that were
planned for this month. | plan to begin to run them
next month. The prime focus is the fascinating develop-
ments to do with non-linear optics.

That is the science whereby a laser beam can be
passed through a crystal of an exceptionally pure and
specific substance, and the beam can be changed in
wavelength (color) to a predetermined specification
because of the atomic and physical dimensions of that
substance.

It is believed among industry experts that this
aspect of laser technology holds great promise for the
future.

Already the manufacturers are proliferating and the
applications expanding in the area of controlling laser
frequency with crystal substances. The progress and
diversity is tremendous.

So, we'll drop in from time-to-time and keep an
eye on this progress, which is sure to affect amateur
laser experimentation in the future.

That's it until next month, when we look at this
non-linear technology and continue to refine the design
of our laser power supply. NV

CLOSING QUOTE:

"Nothing is impossible to a willing

mind" — Books of Han Dynasty

[#60 COMPUTER SOFTWARE cont. |

SHAREWARE EXTRAVAGANZA. OVER

CP/IM SOFTWARE also Amstrad PCW

DARK SIDE BBS. Try a new BBS, loads of

FLOPPY DISKS. 5% " DS/HD (high densi-
ty) disks. Verbatim, 3M, etc. Each box has
10 diskettes. 100 + boxes @ $3.50 1 box,
10+ boxes @ $4 1box, 1+ boxes @ $5 1
box. Please call 704-532-0470 or FAX:
704-531-6209 anytime.

FINALLY! GEOWORKS Ensemble Share-
ware, GEOWORKS FONT LIBRARY DE-
LUXE, 1300+ fonts ready to use. In-
cludes catalog of sample printouts. 3.5 or
5.25 HD disks (specify) $39.95. Geoworks
ShareWare Sampler of 2 HD 3.5 or 5.25,
V1.2 or 2.0 format (specify), $8.95. Rain-
bow Software, 20224 S. Sprague Rd.,
Oregon City, OR 97045-9641.

25,000 PROGRAMS: Four CD-ROM col-
lections containing more programs than
you thought existed! Windows, DOS, and
0S/2, programs for any application you
can imagine. Unique lister allows easy
access to any program in seconds. Great
for BBS operators, 30 day money back
guarantee, the ultimate collection, over
four gigabytes! All this for just $89, or
two sets for just $150. Call for more
information or to order: CGC, 714-643-
8426, FAX: 714-643-8379. Visa, M/C, COD.

TANDY/RADIO SHACK Model 1/3/4,1000
Support. Monthly magazine, software,
parts, repair. Computer News, POB 680,
Casper, WY 82602. 307-265-6483.

software and hardware. 3", 8" and hard
sectored disks. Send $2 for catalog,
SASE for free flyer. Specify computer.
Elliam Associates, PO Box 2664, Atas-
cadero, CA 93423, 805-466-8440.

IBM SHAREWARE: Hundreds of titles.
Many catagories: Business, Word Proc-
essing, Data Base, Personal Hobby, Gen-
eology, Education, Games, Graphics,
Utilities, and Ham Radio Programs. Free
catalog on 5% disk or enclose $1.00 and
receive 4 sample programs on 5% in
addition to the catalog. Mention this
magazine and receive free disk with first
order. Johnson Technology, 713 Lake-
view Dr., Lowell, NC 28098. 704-813-1283.

programs, many conferences, friendly
users, Call 718-823-3738 10PM-10AM EST
only.

NEW! YGGDRASIL PLUG-AND-PLAY
LINUX. Fall 1994 version. LINUX, a UNIX
operating system now available on CD-
ROM. Includes GNU CIC + + compiler,
X-Windows, TCP/IP, sound card support
and much more. Over 76,000 files. Com-
plete with manual. Only $29.95. To re-
ceive your LINUX CD-ROM call and order
with your charge card or send $29.95 +
$5 S/H (CA residents add 7.5% tax) to:
Just Computers!, PO Box 751414, Petalu-
ma, CA 94975-1414. Visa/lMC. 707-769-
1648.
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Control The World! Get Rid Of Your Boss! Even Program Microcontrollers!

You can learn how to do any—or all—of these things with three great new titles from HighText!

CONTROLLING THE WORLD WITH YOURPC
by Paul Bergsman

This exciting new book shows you how to control stepper and servo motors, monitor
fluid levels, switch appliances on and off, and control burglar systems with your IBM
compatible PC! There's no need to modify your PC—all circuits connect directly to
the parallel printer port. Complete source code listings in BASIC, C, and Pascal are
included to control each circuit. The accompanying 3.5-inch HD floppy includes all
source files plus compiled .EXE files! Each circuit is fully described with theory, sche-
matics, parts values—hey, isn't it time your PC did something useful??? Only $29.95,
including the software disk.

PROGRAMMING MICROCONTROLLERSINC
by Ted Van Sickle

Microcontrollers are showing up everywhere! But to use them you have to program
them, and programming microcontrollers is a lot different than programming a PC.
Van Sickle takes you inside today's hottest microcontrollers and shows you how to
use C to program them for such tasks as motor control and digital signal processing.
Includes plenty of source code in its 400+ pages. $29.95 and worth every cent!

ON YOUR OWN

by Carol Lewis and Harry Helms

If you have a specialized skil—like in electronics or computing—you can be your
own boss and make more money by working independently as a contract profes-
sional! This real-world guide tells you how to “package” yourself and your skills, locate
clients, make proposals, win repeat assignments—even how to attract more clients
by charging them more! Isn't it time you start taking command of your career and
lite? $14.95 and probably the best investment you'll make this year!

HighText titles are available at larger bookstores, technical bookstores, and
leading electronic parts and equipment dealers. Or you can order direct by
including $3 shipping per book ($4 Canada, $8 elsewhere). California residents
please add sales tax. U.S. funds only please. Or charge it!

AND DON'T FORGET THESE OTHER GREAT BOOKS. ..

THE FORREST MIMS ENGINEER'S NOTEBOOK by Farrest Mims (who else?) is the latest
edition of the classic guide to IC devices and applications. Includes pin-outs, logic tables, specs,
and plenty of applications circuits. Over 750,000 copies sold since 1979! $14.95

MODELING ENGINEERING SYSTEMS by Jack Lewis shows how any engineering problem—
electrical, mechanical, or thermal—can be modeled on a PC using a common analysis method.
“An easy to read book that makes a difficult subject damn near easy,” says well-known author
Joe Carr. $19.95

VIDEO DEMYSTIFIED by Keith Jack. If you're a digital designer interested in video en comput-
ers, then you need this book! As EDN Magazine said, “This 435 page book more than lives up

to the promise of its title.” $29.95

Call 1-800-247-6553

HighText

publications

P.O. Box 1489, Solana Beach, CA 92075

inc

Write In 93 on Reader Service Card.

MOTECH DIST.

(810) 997-9473 -+ (810) 566-7903
OR (810) 566-7904

SIMPLY THE FINEST IBM SHAREWARE!
LATEST VERSIONS! PROMPT DELI-
VERY! DOLLAR SPECIALS! Free disk
catalog! Specify disk size. Kathleen Lew-
is, c/lo PDUG, Box 720396N, San Diego,
CA 92172-0396.

PUBLISH IT! V1.2 only $15 (originally
$199.95)! This award winning Desktop
Publisher runs on any IBM compatible!
Easily create your own newsletters and
brochures. Send your address and $15
plus $5 shipping to: PowerDisk, 6813
Lotus Way, West Jordan, UT 84084.

SPECIALIZING IN LARGE QUANTITIES ONLY!!!

CONVERTERS

50 100
$58 856
$56 $54
$33 $31
$38 §35
$45 $42

PANASONIC TZPC145362
WAVEMASTER
DRX-3-PJ

DRZ-3-PJ

DRZ-3-AB
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MICROSOFT SUPER Sale: Windows,
DOS, Macintosh products. Obtain the
office suites (w/Access, Word, Excel,
Powerpoint, Mail) for under $299, includ-
ing Macintosh Office, Foxpro, and much
more! OK Software, 405-769-6580, PO
Box 300092, Midwest City, OK 73140.

THE 5-MINUTE PERSONAL PUBLISHER
(DOS) on CD-ROM. Inc. 3,000 cliparts, 150
fonts $49 + $3 S&H. Haas Systems, 2174
W. Foothill Bivd. #E, Upland, CA 91786.
909-949-0262.

FREE CD-ROM SAMPLER features 10
interactive adult movie and picture de-
mo's. Try before you buy. See why our
titles are the largest selling in the indus-
try! Only $6.95 S&H. Visa/MC, check or
MIO. Hours: 10-6 PST M-F 800-882-6959.

SHAREWARE AND CD-ROM SALE. “You
won't believe our prices.” DATA MATE
carries over 3400 shareware programs
and over 200 CD-ROMS. Call for your free
catalog on disk and see for yourself.
1-800-730-4319.

HOT DEAL! CD-ROMS with over 1.2
gigabytes of retail software demos and
full running versions (needs unlock
codes, 800# will provide codes). For IBM/
MS-DOS/Windows. Send $20 money or-
der to: ACN, POB 232673, Anchorage, AK
99523-2673. 907-349-7116.

FREE SHAREWARE catalog. Suzy's
Shareware, PO Box 5, Beatty, NV 89003.
For sample game send $2.00.

LATEST SHAREWARE TITLES on 3%
DSHD disks. $2.00 a disk or $8.00 for 5.
Free catalog send SASE to: BIE, PO Box
431, Nine Mile Falls, WA 99026-0431.

JOKER’S WILD, CD-ROM. The Gambler's
Dream. Over 125 ready-to-run gambling
programs, with book. Includes Poker,
Slots, Keno, Lottery, etc. Send §19.95 to:
Compustuff, 2759 Medina Rd., Medina,
OH 44256. MC/VISA/DISC/IAMEX 216-725-
7729. Dealer pricing available.

FILE MAKER Pro Ver. 2.0 for Windows
“new" $45.00. Servo Track, 408-378-1374.

SELECTED SHAREWARE (MSDOS): All
good. No disappointments. Many unique
& unusual programs. Lots of electronics
stuff. $1 disk. FREE CATALOG on disk.
Includes catalog of restricted books on
electronic surveillance, locksmithing,
weapons, cable phreaking, hacking, and
more: Mentor, Box 1549-N, Asbury Park,
NJ 07712

FREE CATALOG. Thousands of quality
IBM shareware programs at super low
prices, bonuses, latest releases, CD-
ROMs, fast service. Prestige Distributors,
PO Box 27, Yaphank, NY 11980.

CIRCUIT CAD schematic drafting pro-
gram. Reviewed in November 1993 Nuts
& Volts. Two part editors, 100+ parts,
Epson dot and HP LaserJet outputs.
Send $25 + $4 S&H to: Rick Smith,
3118-F Matthew Dr., Kokomo, IN 46902.

CD-ROM BUYERS Ciub! Enjoy group
discount purchasing power. Save $$$$!
members receive free newsletter and
more! Send large SASE with 52 cent
stamp for our catalog and membership
form today! Rascom, 20220 South Avalon
Blvd., Suite 151, Carson, CA 90746.




STOP LOOKING!

e You Can Find It At

* INDUSTRY  SCHOOLS » HOBBYISTS
* EXPERIMENTORS » CONSUMERS

7-9 Alice Street —

Offices and Warehouse — Binghamton, N.Y. 13904

ORDER BY FAX

FAX: (607) 723-5202
24 HOURS A DAY 7 DAYS A WEEK

LOW, LOW PRICES
PHONE

607-723-3111

BRIGAR
ELECTIONICS  swmwscrsn-ss

OPEN 7:30-4:30 Mon. - Friday; Saturday 7:30 - 12

MasterCard and Visa
accepled

—

NMB

SMART FAN®
MODEL #4715ML-012P540-00
12 VDC 0.5AMPS -120 CFM
Control Temp 400C - Brushless
D.C. FAN. 5 Blade Plastic Impeller
Aluminum Housed. Size: 4 11/16" SQ. x
1 1/2" thick. 8" Wire leads. Fan complete
with Thermostat control Sensor
BRAND NEW FACTORY PACKED.
BRIGAR SPECIAL PRICE ... $12.95

12 VDC FANS

CANON #CF120-T302N3D

4 11/16"SQ. X 1 1/2"THICK

5 BLADE - 8" WIRE LEADS
PLASTIC HOUSED - PLASTIC
IMPELLER. 12VDC 410ma. 100
CFM AIR FLOW. LOW NOISE.
WEIGHT 1/2 LB. BRAND NEW
SALE PRICE ........ $7.95 ea.

1%

NIDEC TORIN #TA450DC
MODEL #A31256-16

12VDC .42 AMP 3 BLADE.

METAL HOUSED-PLASTIC IMPELLER
411/18"SQ. X 1 1/2"THICK. 12" WIRE
LEADS. WEIGHT 1 LB. 100 CFM
BRAND NEW FACTORY BOXED.
SPECIAL SALE PRICE $7.95

PRODULTS

POWER COMNVERSION

CONVERTERS

COMPUTER PRODUCTS
MODEL # EM951S

5-9W DC/DC CONVERTERS
= Pi INPUT FILTER

= 500V ISOLATION

= SHORT CIRCUIT PROTECTED

campur@ Superior Electric

a- m-nc
e

N

® HIGH EFFICIENCY - 75% TYP £
= NON-CONDUCTIVE PLASTIC ENCLOSURE E 230-T
2" X 2" X 0.4" PACKAGE " SLO-SYN MICRO SERIE.
OUTPUT VOLTAGE +12V/ £375MA TYPE 230-T 2A 30V
INPUT VOLTAGE: 5VDC DESCRIPTION:

REGULATION LINE: 1.2% LOAD 8%
REFLECTED RIPPLE: 75mA P-P

5 PIN PC MOUNTABLE

BRAND NEW FACTORY BOXED.
LIST PRICE $82.00

BRIGAR SALE PRICE $14.95 EA.

Bl POLAR, 2 PHASE STEPPING
MOTOR DRIVE WITH TRANSLATOR
POWER SEMICONDUCTOR TYPE: H-BRIDGE
POWER IC TRANSLATOR: INTERNAL IC

PERFORMANCE:
RESOLUTION: HALF-STEP OR FULL STEP
STEP RATE: 0 TO 10,000 FULL STEPS/SEC

0 TO 10,000 HALF STEPS/SEC
CHOPPING FREQ: 20 kHz NOMINAL
SPEED/TORQUE: ALL SPECS USE TYPICAL
DATA

SLOW-SYN DC
STEPPING MOTOR

NIDEC-TORIN TA600S
HIGH VOLUME FANS 115VAC
MODEL #A32060-10 115VAC .250/.20A
50/60HZ INPEDANCE PROTECTED.
135CFM 3200RPM SIZE: 6.25"DIAM
1 12"THICK- BRAND NEW FACT-

1%
e

ORY BOXED. PRICE ...... $14.95 FUJI MODEL {GPF3945-28 SALE PRICE ... 90 PACKED. COMPLETE WITH INSTRUCTION
5 FOR $60.00 O A0 41038202 i MANUAL AND SPEC SHEETS
1.4AMP 2 DEG STEP ANGLE (ﬁ] HEWLETT BRIGAR SPECIAL PRICE .... $79.95
CLASS B WITH OPTICAL ENCODER. ﬂ PACKARD
45 PULSE PER REVOLUTION. 2 SETS GREEN RECTANGULAR LED

———— e
3 SECTION CHASSIS SLIDE
e e e

ust

GRANT #S5300NT 24"
IWS-CPU RACK MOUNT SLIDES

3 SECTION. MATERIAL:HARD COLD
ROLLED STEEL. LOAD CAPACITY 200 LBS
ON A PAIR. BUILT IN PERMANENT DRY LUB-

b

| srevom woron

OF PULSES WITH PHASE OVERLAP
2 CENTER TAPPED WINDINGS.
(REMOVED FROM EQUIPMENT MINT CONDITION

BRIGAR PRICE ONLY $6.95ea.

FASTENERS & HARDWARE ~ 1000 pcs. WNaIgle Ogipus

WACHNS ScRWWS TvPE S For$7.00 FULLY ENCLOSED - FAN COOLED
e JSINDER HEAD | MFG: SHINDENGEN ELECTRIC CO. _ylMyg
231 1/47 LONG ROUND HEAD SLOTTED PART# 130569SXD NEW

DIRECTION: CW/CCW
MOTOR COMPATIBILITY: M061-MO92

NO OF LEADS: 4,6,8 m

SIZE: 3.15"L X 2.70"W X 1.31"H
BRAND NEW - INDIVIDUALLY FACTORY

CROUZET # F83161.6
12AMP 250VAC
187" QUICK CONN. TERM.,
PHENOLIC PLUNGER ACT-

. UATOR. SPDT

"

WEIGHT: 1 LB

PART# HLMP-S500 DIFFUSED
SIZE: 5MM X 2MM 200,000 PCS. IN STOCK
SALE PRICE 100 @ .10EA. 1000 @ 0S5 EA

Switching Power Supply .

PRICE $45.00

INPUT: 115VAC 60HZ

RICANT, NEVER NEEDS OILING. SUPERIOR

PERFORMANCE AGAINST HIGH SHOCK &

VIBRATIM! .. MOUNTING HARDWARE INCLIDED

SIZE: 3 1/8"HIGH X 3/8"THICK

24" CONTRACTED LENGTH

48" Extended over all length

(24" BEYOND CABNET.) Positive locking

in both directions with easy release catche

Can be used for file drawer cabnets, CPU

Equipment ETC.. WEIGHT: 12 LBS.

ORIGINAL LIST PRICE $39.95/PAIR
BRIGAR CLOSEOUT PRICE

$7.95 PER PAIR #sssssese

!

$40.00

ANALOG PANEL METERS

PHASTRON # 40-013857
ANALOG METER MOVEMENT

50 MICRO AMP D.C. FULL SCALE
LARGE 4.5" DIAMETER - MIL. SPEC.
PANEL METER 3.5" DIA. VIEW/ING AREA.
ZERO ADJUSTMENT KNOB. WHITE FACE.
~ SCALES: IN GREEN,BLACK, AND BLUE
' LETTERS. THREE AC AND THREE DC
VOLT SCALES. 0 - 2.5, 5 AND 10. ONE
RESISTANCE SCALE FROM 0 TO INFINITY.
INCLUDES RUBBER GASKET, MOUNTING
HARDWARE. 1 1/4" BEHIND PANEL DEPTH
BRAND NEW FACTORY BOXED. NEW COST

OUTPUT 1: (RED) +5 VOLTS DC 10AMP

OUTPUT 2: (ORANGE) +12 VDC 1AMP

OUTPUT 3: (VIOLET) -5 VDC 0.1AMP

OUTPUT 4: (GREY) LOGIC SIGNAL + 3.25VDC

COMMON: (BLACK) 2.5VOLT WITH 1000 OHM

FAN COOLED, EMI FILTERED AND ON-OFF SWITCH

USEFUL FOR EXTERNAL HARD DRIVE AND LOGIC

BREAD BOARDS.

Size: 12"L x 3 1/2"W x 2" DEEP

Weight: 3 1/4 Ibs. BRAND NEW FACTORY

PACKAGED. NEW COST $75.00 EA.

BRIGAR SPECIAL SALE PRICE ONLY
$14.95 EA.

MULTIMETERS

1G%

EA. BRIGAR SALE PRICE $6.95 EA.
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[#60 COMPUTER SOFTWARE cont. ]

ESTATE PLANNING Software, legal
forms, power of attorney, etc. IBM PC
compatible. Send $1 for catalog to GD
Enterprises, PO Box 292705, Ft. Lauder-
dale, FL 33329-2705.

COMPUTER EQUIPMENT

WANTED

70

WE BUY computers and computer parts.
No order too small or too big. We pay the
shipping. Call for a quote at 402-421-3956.
Hours are 1PM to 10PM CST. Call
MSCRC Computers, 3243 S. 13th St.,,
Lincoln, NE 68502. We buy computer
stuff.

WE BUY transistors, diodes, semicon-
ductors, integrated circuits. Electronic
Material Industries, 818-842-5953, FAX
818-845-3613. Immediate offers.

WANTED PROGRAMMER: Wanted
EPROM and EEPROM programmer to
$100. Also want marine radios and ADF
units. 408-867-2250.

WANTED: LAPTOPS dead/problem/old/
etc., especially Toshibas. E-mail, or write:
Eudoh@sct.edu, Etop Udoh, 3210 Hud-
son Rd., Marietta, GA 30060.

HEWLETT PACKARD equipment wanted,
printers, plotters, peripherals, comput-
ers, accessories, large and small quanti-
ties. Computer Business Mart, Inc., 619-
449-9041, FAX: 619-449-7929, E-Mail:
71221.1515@ compuserve.com.

WANTED: MACINTOSHES: llci, PC486,
laptop and better. Spectrum analyzers,
electronic parts; laser printers; PC, MAC
software. CONSUMERTRONICS, 2011
Crescent Dr., Alamogordo, NM 88310.

WANTED: SOFTWARE and/or manual for
an Everex Excel 60 F tape drive. Working
Cipher 540/5400-540/5400 Plus, or any
other tape drive “stuff.”” Bill Jackson,
10200 Parkwood Dr., Kensington, MD
20895.

| WANT it and | want it now. | want all of
your SIMM memory. IBM, Mac, new,
used, even defective. | want it all. Highest
$ paid. Call 1-800-4-MEMORY now!
VoicelFAX.

TANDY/RADIO SHACK Model 1/3/4,1000
Support. Monthly magazine, software,
parts, repair. Computer News, POB 680,
Casper, WY 82602. 307-265-6483.

Hewlett-Packard 8620C/ 862228
Sweep Oscillator Mainframe with RF Plug-In.
The 8620C mainframe has option 011 HP-IB
frequency programming. HP 862228 can
provide CW or continuous swept 10 MHz to
2.4 GHz frequency coverage. Has option 002
70 dB step attn. and option 004 rear panel RF
output.

$ 2700.00

Hewlett-Packard 3325A
Synthesizer/ Function Generator, 1 uHz to 21
MHz, 11 digit resolution, sweeper, program-
mable.

L
=M
i MR

$ 2500.00

Wandel & Goltermann TSA-1
Transmission System Analyzer, 100 Hz to 180
MHz, spectrum analysis, selective level, demodu-
lation, phase jitter.

$2250.00 Special
Same as above but inclodes network analyzer
$ 2750.00 Special

Hewlett-Packard 8620C/ 86290B
Sweep Oscillator Mainframe with RF Plug-In.
The 8620C mainframe has option 011 HP-I1B
frequency programming. HP 86290B offers
continuous sweep from 2 to 18.6 GHz in four
ranges. Has option 004, rear panel RF output.
Output of + 9.5 dBm, power level control range
of 10 dBm,

Special $2900.00

WANTED: TERMINALS + PRINTERS:
DEC, Wyse, IBM, ADDS, Okidata, Data
South, Epson, C.ITOH, etc. Call for quote
on any surplus computer equipment. Call
Jeremy, 603-673-8077.

Hewlett-Packard 3455A
A microprocessor controlled voltmeter that
measures DC volts ( 0.1 to 1000 V in 5 ranges),
AC volts (0.1'to 1000 V in 5 ranges), and
resistance. HP-IB, auto cal and self-test.

Special $ 795.00

Tektronix P6022 Current Probe * NEW *
Current Probe with Termination, 935 Hz to 200
MHz, clip on probe. Sensitivity 1 mA/ mV o 10
mA/ mV,

$ 120.00 New Packaged

Hewlett-Packard 8559A/ 853A
Digital Display Mainframe and Spectrum
Analyzer plug-in. .01 to 21 GHz, -111 to +30
dBm amplitude range, 1 kHz to 3 MHz resolution
BW.

$ 6750.00

Tektronix 475 Scope Package
200 MHz BW, 2 mV/ div sensitivity, 1 nS/ div
sweep rale, delaying timebase, trigger view and
beam finder. Includes 2 new Probe Master
Probes and a operators manual.

Special $900.00

Hewlett-Packard 141T/ 8552B/ 8553B
Spectrum Analyzer system. The 141T mainframe
features easy to read 8 x 10 cm variable persistence
and storage. The 8552B/ 8553B IF and RF section
feature a tuning range from 1 kHz to 110 MHz,
with 18 calibrated scan widths from 20 H#/ div to
10 MHz/ div in 1, 2, 5 sequence. Amplitude range
is -140 to 10 dB. BW are adjustable from 10 Hz to
300 kHz.

$ 1750.00

Hewlett-Packard 1417/ 8555A/ 85528
Spectrum Analyzer System. The 141T Mainframe
provides variable persistence and storage. The
8555A Tuning Section offers multiband coverage
from 10 MHz to 18 GHz with internal mixers, 16
calibrated scan widths from 2 kHz/ div to 200
MHz/ div in 2, 5, 10 sequence. Amplitude range -
12710 10 dBm.

$ 2500.00

Hewlett-Packard 3336B
Synthesized/ Level Generator is an excellent
precision source from 10 Hz to 20.9 MHz,
frequency resolution .001 Hz, level accuracy
within .15 dB over full range. AM and phase
modulation. Fully programmable over HP-IB,
harmonics down more than 5 dB.

Special § 650.00

Hewlett-Packard 3586B

Selective Level Meter, makes carrier measure-
ments to 32.5 MHz Voice channel measurements
from 50 Hz to 100 kHz, can use HP 3336B as an
automatic tracking generator.

$ 850,00

Buy both together as a set for
$ 1300.00

Hewlett-Packard 8559A
Spectrum Analyzer Plug-In, 0.01 10 21 GHz,
-111 to + 30 dBm, 0 to 70 dB input attenuator,
1 kHz to 3 MHz resolution BW.
$ 4500.00

Hewlett-Packard 1630D Logic Analyzer
43 channel analyzer provides timing analysis,
state analysis and software performance
analysis. Built in HP-IB and HP-IL.

$ 1250.00 Special Savings

WANTED:

ELECTRONIC TEST EQUIPMENT!
PLEASE CALL OR FAX US A LIST.

Hewlett-Packard 1725A/ 034
275 MHz Oscilloscope, 10 mV/ div to 5 V/ div
vertical deflection factor, 10 nS max sweep rate,
expandable to 1 nS/ div. Option 034 adds DMM
which measures voltage, current and resistance.
Comes with 2 and an operators manual.
qu; 895 ﬂﬂope

DEC EQUIPMENT WANTED! We are buy-
ing DEC systems, boards, terminals,
drives and peripherals. Also Scientific
Micro Systems (SMS), DSD, Datability,
Dilog, other DEC compatibles, and Com-
puter Output Microfilm (COM) units.
Please call for a quote or fax us your
equipment list. We buy, sell, and trade.
COMPUTER KEYWAYS, 513-847-2300 or
FAX: 513-847-2350.

WANTED TO BUY IBM and Macintosh
computers, printers, hard drives, periph-
erals, CPUs, notebooks any quantity, in
working condition. Call 714-778-0450.

WANTED: 32 bit memory boards for ALR
386/220 computer. ALR part number
12406050. D.C. Harrington, 1620 Gardena
Ave., Fridley, MN 55432. 612-571-0212.

POSTSCRIPT IDENTITY card for Epson
Action Laser Il. Mark Albanese, 107 Mari-
ondale Drive, Plantsville, CT 06479.

PRINTHEADS WANTED. We buy all
quantities of dot matrix printheads for
hundreds of printer model types. Working
or dead units acceptable. Call Mike An-
derson @ 800-969-0008.

WANTED: COMPUTERS, parts to build,
and software. Excess, used or obsolete
stock. Any quantity. Anything computer
related. Laptops, faxes, etc. 914-738-
6830.

WANTED: PRE1980 Microcomputers for
museum collection. Microcomputer
magazines and manuals also needed.
703-231-6478, 703-763-3311.

WANTED: HP 65 CALCULATOR for parts.
Call or write HUGH ADAMS, 904-864-
2414, 1011-D Hondo Ave., Fort Walton
Beach, FL 32547.

WANTED: APPLE |, Mark 8, Scelbi 8H,
Scelbi 8B computers. 703-382-2935, 703-
763-2321.

TEST EQUIPMENT

TEST EQUIPMENT FOR AUDIO, BROAD-
CAST, VIDEO: Tek A6302 & AM 503
current probe & amplifier, DC to 50MHz
$800. Tek PG 508 50MHz pulse generator
(variable rise, fall times) $325. Tek DM
502A auto-ranging multimeter $215. HP
3455A 6-1/2 digit multimeter $550. HP
3456A 6-1/2 digit multimeter $900. Tek AA
501 distortion analyzer $1,295. Tek DA
4084 distortion analyzer (like AA 5001)
$1,395. HP 334A distortion analyzer $395.
Tek 466 100MHz portable storage oscil-
loscope $850. Tek 485 350MHz portable
oscilloscope $795. Tek 7633 100MHz
storage mainframe $475. Tek TA22 super
high-sensitivity differential amplifier
$395. Tek 7854 400MHz oscilloscope
mainframe with digital storage, wave-
form processing, GPIB $1,075. Tek 7D20
digital storage plug-in featuring cursor
measurements, min/max enveloping, sig-
nal averaging $875. Excellent condition,
with warranty. Pepper Systems, 214-353-
0257.

WANTED: GENERAL RADIO model 815
or 816 clock, model 1103 or 1123 Syn-
chrometericlock. Call Bill Scolnik, 1-800-
634-7036.

WANTED: LATE MODEL TEST EQUIP-
MENT (Tektronix, HP, Fluke). Especially:
Tek SG 505/2, Tek S-6, Tek 2465A/B. Also,
test equipment service manuals needed.
Pepper Systems, 214-353-0257; 214-902-
9511 FAX.
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TEKTRONIX 7000 SERIES: 7854 400MHz
oscilloscope mainframe with GPIB, digi-
tal storage, waveform measurement ca-
pability $1,075. 7633 100MHz storage
mainframe $475. 7904 or R7903 500MHz
mainframe $435. 7A13 105MHz differenti-
al comparator amplifier (LED) $395. 7A18
75MHz dual-trace amplifier $65. 7A22
1MHz high-sensitivity differential ampli-
fier $395. 7A24 400MHz dual-trace ampli-
fier $325. 7A26 200MHz dual-trace ampli-
fier $150. 7A42 350MHz 4-channel ampli-
fier $595. 7D15 225MHz counter/timer
$275. 7D20 digital storage plug-in featur-
ing cursor measurements, min/max en-
veloping, signal averaging $875. 7L5/L3,
025 spectrum analyzer, 20Hz-5MHz, digi-
tal storage, tracking generator $2,500.
7B53A 100MHz dual time base $190.
7B92A 500MHz dual time base $325. 7512
time domain reflectometer with S-6, 5-52,
can measure distance to resolution of .1"
(20 psec) per division! $1,600. 7514 1GHz
dual trace delayed sweep sampler $675.
Excellent condition! Other plug-ins,
mainframes, package discounts avail-
able. All with warranty. Pepper Systems,
214-353-0257.

WANTED: TRUETIME GOES SYNCHRO-
NIZED CLOCK model 468, OMEGA SYN-
CHRONIZED CLOCK model OM-DC or
what have you? Must be complete. Call
Bill Scolnik, 1-800-634-7036.

SPECTRUM ANALYZERS FOR AUDIO,
BROADCAST, VIDEO: HP 3582A dual-
channel real-time FFT spectrum analyzer
.02Hz to 25.5KHz $3,300. HP 3580A spec-
trum analyzer, 5Hz through 50KHz, 1Hz
resolution bandwidth, digital storage,
adaptive sweep, tracking generator
$1,795 (LED display), $1,395 (mech dis-
play). Anritsu MS420B powerful spec-
trum/network analyzer, 10Hz through
30MHz, 3Hz resolution bandwidth, digital
storage, tracking generator $2,850. Wan-
del & Goltermann SBA-1 single sideband
analyzer, with TSA-1 and SBG-1: powerful
spectrum/network analyzer, 100Hz to
180MHz, 3Hz resolution bandwidth, digi-
tal storage, built-in demodulator, wide-
band and selective level, tone search
$2,950. Tek 7L5/L3, 025 spectrum analyz-
er, 20Hz-5MHz, digital storage, tracking
generator $2,500. Excellent condition,
with warranty. Pepper Systems, 214-353-
0257.

HEWLETT PACKARD 5245L counters are
all gone, but PRETESTED REPAIR
PARTS ARE STILL AVAILABLE: Readout
with Nixie, $14.95. A17 card, $14.95.
Other cards, $9.95. Nixies, $7.50. Xtal
oven assy, $39. Add $5 shipping. Send
stamped addressed envelope for quote
on any other part. Check/MO plus part
number/description to: TURCOTRONIX,
1000 E. 14th, Suite 429A, Plano, TX 75074.

SUMMER’S END CLEARANCE: Acme
PS2L-1000 Electronic Load $275, BIO
K-100D Logic Analyzer w/probes $195,
DIO 121A Gang Programmer $495, DIO
29B w/Gang Pak $295, Fluke 8012A w/
battery option $149, HP 1744A 100MHz
analog storage scope $495, HP 1980B
100MHz digitizing scope $495, HP 5345A
500MHz counter 500MHz counter $450,
HP 8620C sweeper mainframe $350, Phil-
ips PM3311 60MHz 125 Ms/S digital stor-
age scope $595, TR503 tracking generat-
or $1295, Tek 465 100MHz scope $425,
Tek P6202A 500MHz FET probe $195,
P6230 1.5GHz FET probe $195. Many
more items! Call TEST EQUIPMENT
SALES, 603-434-2544.

FLUKE 1900A $100, Valhalla 2009 preci-
sion buffer amp $50, Tektronix S1 $100,
Wavetek 159 function generator with
GPIB $250, HP 333A $225, HP 331A $150,
HP 3455A DVM $375, HP 213B $100, HP
8441A $100, HP 3300A $100, Austron
20108 disciplined quartz standard $450.
805-736-0288.

CUSHMAN CE 50A-1 Communications
Monitor, 0-1000 MHz, spectrum analyzer,
complete with all accessories. New bat-
tery. Still under curren Cushman factory
calibration. Like new condition. $4,000.
also, 5 E.F. Johnson 8700 LTR trunking
mobile radios with accessories. $200
each. Call 714-443-9322,

OSCILLOSCOPE MEASUREMENT Sys-
tem HP 1980B + univ. counter 1965A
$2,250/0FFER. DEXIS, 612-944-7670.

VOLTAGE REGULATOR. New in box pre-
cision automatic 6KVA 120 volt STACO
TYPE 095-0349 one quarter of one per-
cent accurate on output. $200 plus shipp-
ing. 20 amp 0/120/140 VARIAC Model
W-20 $50. 8.5 amp 0/120 volt VARIAC
Model W5L $25 plus shipping. Variacs
pulled from unused equipment. Have 8
each of VARIACS, with knobs. Send $5
for manual of Voitage Regulator. Refund-
able on purchase. Write John Bartholo-
mew, 519 Lower Terrace, Huntington, WV
25705.

HP 652A OSCILLATORS, 10Hz-10MHz,
newer color with manual $185. Interstate
P-23 PULSE GENERATORS $150. War-
ranty. 619-439-1345, 1-800-862-8983.

TEKTRONIX 1360P, Programmable
switch $200; TEK 7904 w/TAS12, 7TA18,
7B70, 7B71 $535, tested and working.
Tektronix 7633 storage scope w/imodel 3
cart all in new condition $437. 466 Porta-
ble Storage scope $575; 7904 or 7704A,
$245. 7TA11, $115; 7D11 $185, 7B53A $125,
7B92A $195, 7A26 $140, 7512 $450.
Others available, call for details. TM 501,
TM 5005, DC 502, DC 504; 1101A $88 as
new, P6015 $190. Psitech Plus, 707-745-
4804, FAX: 707-745-1060.

SUPER
SNOOPER
BIG EAR

Listen through

walls, hear con-

PHONE

TRANSMITTER
Small but mighty,
it fits anywhere
Phone line pow-
ered, naver needs

1S ACTOSS
the room. Add a
parabalic reflector

batteries
Transmits both

& hear blocks
away. The BIG EAR can be hidden
about anywhere. Makes an ultra- sensi-
tive intercom, Can be used as a 15W
AMP. We supply a mini- elecirel mike
in the kit. 1"°x1.75" 6 1o 12vDC
AA-1 $10.95

conversation loud and clear, wireless,
to any FM radio at greal distances,
Variable tunes from 70MHz TO
130MHz FM. You can also use it as a
speaker phone. Size 5°x1"

TEL-B1

sides of a phone

PHONE

RECORDING

SWITCH -
This phone line
powered switch is
small enough 1o
be installed any

e Input 12vDC 1A, Output 2 to 3KV at 3-4.5ma. triger voltage LPS-1
of aprox. 8-10KV. Complete with P.C. Board 6.25"x 2.25 55995
SE[':.’?:,’I.E schematic & all parts.
if d 1MW He-Ne LASER TUBE B 2
you need an | Approx, 1% 5.75" perfect for experimenters laser projects. ~ L1MN-1

attention getter,
warning light, or
flashing light for
model airplanes,

rE EXFGSURE A
Pt

LASER SWITCHING POWER SUPPLY KIT A

Luu Radiatign AVOID
RECT

Works great with LPS-1 power supply.
MIRROR MOTORKIT C

$ 3995

where. Every time
lhe phone is

icked up the
recorder will record bath sides of the
conversation automatically. Use it in
your office lo record all phone calls so
youﬁdonl loose important information

then this kit is for

you. Use it as an emergency light for
your auto, radio tower, even use it on
your bicycle. Has a varible flash rate.
Size 3.5"x1.8" operates on 6 or 12v

Project Lissajous paterns on the walls. Change the
palterns by changing the speed of the motors. Comes
complete with 2 motars, 2 front surface mirrors, mounting
brackets, & speed control.

your digital volt
maler inlo an accu-
rate digital ther-
mometer with .1
degree resolution.
Measures tempera-
ture from -40F o
250F degrees. It has
a remote sensor 25"
SQ. and can be
mounted many feet

your digital volt
meter into a
capacitance
meter. Turn that
junk box of
unmarked capaci-
tors into a fortune
of usable parts
Measures capaci-
tors from <2.2pF

food because your
freezer stopped?
The TC-2 kit would
have saved you
money. An alarm
activates whan the
temp. reaches that
critical degree. Turn
ceiling fans on auto-
matically when it
gets to hot. This kit

DC only.
TEL-SW1 $12.95
ST-1 $9.95
DIGITAL CAPACITANCE | TEMPERATURE LIGHT
THERMOMETER METER GENIE GENIE
The DT-3 kitwill um | This kit will turn | Ever lost frozen

Turn anything on or
off with light, night
light, security lights,
tums on at night off
at daylight automat.
ically. As the light
touches or leaves
the sensor it deliv-
ers 100 MA ot out-

TV NOTCH

For channels

Our TV filters eliminate

unwanted TV channels or

Interference that alters both

o sound and video with a beep-

> beep-beep. Works on cable channels
2 thru 22.and the "SNOOPER & BULLET.

NOTE: All TV Filter Kits are soid for educational purposes only. You must obtain permis-

P

dazzling effect. You
can use 40 led's
around badges, pic-
tures, hats, belts.
signs, only your
imagination limits

use an LED will
light on the other
axtension. This
lets everyone
know when your

g‘lgfg. SII;:r‘nsx‘thae ggéu’: 1 7672 g:-;i:o?ﬁweghgn gﬁt g‘:e“: ;":‘ Z.'elsﬂ:‘n sion from your local cable company before using these filters on your cable system
to 15vDC 150C 3
DT-3 $8.95 | CA-1 $1295 [TC-2 §7.95(LG2 $7.95 DF222 Kit $14.95
—\
HASE J E RADAR < .

EIGH—[F% BL,SF(EEQFI‘ SIGNAL \ This Manual contains all
T T o | e S DETECTOR = hemati PC
theater marquee any or all of your The RSD-1 kit / schemal |CS, pans & SNl
Every orth ed chas- | S0 00 S L30T Soni soilace n | board layouts for all of the

lay to give you a | one phone is in $200.00 unit but ?&_

this simple yet
effective detec-
tor circuit can be

built in less than an hour and can be
tuned 1o respond fo signals from

Rainbow Kits. Use your own
parts to construct any of our
kits.

wa1er.reacnes a
certain level

on the other. Compatible with an)

th ibill
P TP | St et | MRS SR R b B
X8 | gupC 15x1/2° - .00 off if you buy any kit

CL-1 $15.95 | TEL-LITE $9.95 | RSD-1 $12.95 Y yaiy
I.ID%P]'I]I&)(EE(\;IIE{! S gmrv_ mel < Please add sufficient postage 48
Use this kit to you have a wireless link to ¢ First b $5.00 ;
turn on a relay Any_FM siocso. radio. We will accept telephone orders for Visa or Mastercard
for a sump

" Add th while mowing the lawn,
pi%e, 0 e sueaialy | [ To Order Call
system to tum on C
an alarm when g:r:i,ﬁ:ﬁ-‘:h:srm@;ﬁ::c 31 7'291 "7262

on one channel and sing
of your audio equipmenl. The

This kit will give clarity is excelient, uses a crystal for approximately 40dB of stereo
you 100Ma of saparation. The length of anlenna determines how long it trans-
output Size mits. The oulput is tuneable from 76 to 108MHz FM. Comes with a
71551 Y DG left & right input level adjus!. operates on SwDC. 1.5'1.6"

LL-1 $9.95 | EMST-100 $29.95
\ $ Enclosure $8.95

(ELECTRONIC RAINBOW 3
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WESTERN REGION

NOVEMBER 5

AL - TEMPE — Fall Swap Meet & Auction. SPON-
SOR: Arizona Antique Radio Club. LOCATION:
Antigue Electronic Supply, 6221 S. Maple Ave.,
parking lot. HOURS: 7am-1 1 am. CONTACT: Martin
Bergan, 602-248-0356

CA - FRESNO — MarketPro Computer Show & Sale,
LOCATION: Hollday Inn. HOURS: |0am-5pm. AD-
MISSION: 56, free w/membership. FEATURES: C.
CONTACT: MarketPro Computer Shows.*

CA - SANTEE — Ham Radlo, Computer & Electron-
ics Swap Meet. SPONSOR: Amateur Radio Club of
El Cajon. LOCATION: Santee Drive-in, 10990 N.
Woodside. OPENS: Appx. 6:30am, rain or shine.
ADMISSION: 50 cents. TALK-IN: 146,520. FEA-
TURES: C-E-F - F/R - H. DEALER INFO: $6/vehicle.
CONTACT: N6RGM Sonny, 619-444-6532;
WAGMHZ Pat, 619-561-0052; ARCEC, Box 50, El
Cajon CA 92020.

WA - BELLINGHAM — BellingHam Radio Flea
Market. SPONSOR: Mount Baker ARC. LOCATION:
Bay Horlzon Park. HOURS: Sam-4pm. ADMISSION:
$3. TALK-IN: 146.74/14. FEATURES: C - EX - FP -
F/R. DEALER INFO: Tables: $15 before Oct, 15, $20
after Oct. 1 5. CONTACT: Al Norton, K7IEY, 1008
Liberty 5t., Lynden WA 98264, 206-354-4622.

NOVEMBER 5-6

CA - SACRAMENTO — MarketPro Computer Show
& Sale. LOCATION: Cal Expo. HOURS: | Oam-5pm.
ADMISSION: $6, free w/membership. FEATURES: C.
CONTACT: MarketPro Computer Shows.*

NOVEMBER 6

CA - LUIVERMORE — East Bay Area Amateur Radio/
Electronics/Computer Swap Meet SFONSOR: Liver-
more Amateur Radio Klub (LARK). LOCATION: Los
Positas College, N of I-580 at Airway Blvd. exit
HOURS: 7am-noon, rain or shine. ADMISSION:
Free. TALKAN: 147.045+ fr west, 145.350-
{100Hz) fr east. FEATURES: E- H - FP - F/R. DEALER
INFO: Setup after 6am only. $10 space fee.
Covered spaces avall. If rain. CONTACT: Noel
Anklam KC6QZK, 510-447-3857 eves or 510-
783-2803 message days.

CA - OXNARD — MarketPro Computer Show &
Sale. LOCATION: Community Center. HOURS:
10am-Spm. ADMISSION: 36, free w/membership.
FEATURES: C. CONTACT: MarketPro Computer
Shows.*

NOVEMBER 12

CA - FONTANA — Amateur Radio & Electronic
Equipment Swap Meet. SPONSOR: Inland Empire
ARC & A.B. Miller High School ARC. LOCATION:
A.B. Miller High School, 6821 Oleander Ave.

CA - SANTA ROSA — MarketPro Computer Show &
Sale. LOCATION: Sonoma Co. Fairgrounds
HOURS: | 0am-5pm. ADMISSION: $6, free w/mem-
bership. FEATURES: C. CONTACT: MarketPro Com-
puter Shows.*

OR - HILLSBORO — Northwest Computer Show &
Sale. SPONSOR: Access Marketing. LOCATION:
Hilisboro Fairplex. HOURS: 9am-4pm. ADMIS-
SION: $4, under 12 free. FEATURES: C - DP - FP -
F/R. CONTACT: Access Marketing, 206-573-4301.

NOVEMBER 12-13

CA - WESTWOOD — Computer Show, SPONSOR:
American Mega Shows. LOCATION: LICLA, Grand
Baliroom. HOURS: |0am-5pm. ADMISSION: $6,
$1 off w/coupon or ad. FEATURES: C. CONTACT:
American Mega Shows, 818-961-3782.

NOVEMBER 13

CA - LANCASTER — MarketPro Computer Show &
Sale. LOCATION: Antelope Valley Fairgrounds.
HOURS: | 0am-5pm. ADMISSION: $6, free w/mem-
bership. FEATURES: C. CONTACT: MarketPro Com-
puter Shows.*

CA - SAN RAFAEL — MarketPro Computer Show &
Sale. LOCATION: Marin Civic Center. HOURS:
10am-5pm. ADMISSION: 56, free w/membership.
FEATURES: C. CONTACT: MarketPro Computer
Shows.*

NOVEMBER 19

CA - SANTEE — Ham Radlo, Computer & Electron-
les Swap Meet. SPONSOR: Amateur Radio Club of
El Cajon. LOCATION: Santee Drive-in, 10990 N.
Woodside. OPENS: Approx. 6:30am, rain or shine.
ADMISSION: 50 cents, TALK-IN: 146.520. FEA-
TURES: C-E - F-F/R - H. DEALER INFO: $6/vehicle.

46 November 1994/Nuts & Volts Magazine

Svents
CALENDAR

CONTACT: N6RGM Sonny, 619-444-6532;
WAGMHZ Pat, 619-561-0052; ARCEC, Box 50, El
Cajon CA 92020,

NOVEMBER 20

AZ - PHOENIX — Computer & Electronic Swap
Meet. SPONSOR: Electronic Materlals & Comput-
ers. HOURS: 8am-3pm. ADMISSION: Free. FEA-
TURES: FP. DEALER INFO: Vendor spaces $15.
CONTACT: 3102 W Thomas Rd. #902, Phoenix AZ
B5017. 602-272-3200.

CA - STOCKTON — MarketPro Computer Show &
Sale. LOCATION: Stockton Clvic Auditorium
HOURS: 9am-3pm. ADMISSION: 36, free w/mem-
bership. FEATURES: C. CONTACT: MarketPro Com-
puter Shows.*

NOVEMBER 26

CA - VALLEJO — MarketPro Computer Show &
Sale. LOCATION: Solano Co. Fairgrounds. HOURS:
10am-5pm. ADMISSION: $6, free w/membership.
FEATURES: C. CONTACT: MarketPro Computer
Shows. *

NOVEMBER 26-27

CA - SAN DIEGO — MarketPro Computer Show &
Sale. LOCATION: Scottish Rite Center. HOURS:
10am-5pm. ADMISSION: $6, free w/membership.
FEATURES: C. CONTACT: MarketPro Computer
Shows.*

CA - SACRAMENTO — MarketPro Computer Show
& Sale. LOCATION: Scottish Rite Center. HOURS:
I 0am-5pm. ADMISSION: $6, free w/membership.
FEATURES: C. CONTACT: MarketPro Computer
Shows.*

CA - SANTA ANA — ACP Computer Swap Meet.
SPONSOR: Advanced Computer Products. LOCA-
TION: 1310 E. Edinger, HOURS: Bam-2pm, rain or
shine. ADMISSION: Free. FEATURES: C - E - FP.
DEALER INFO: All spaces $75 In advance, Call for
multiple pricing. CONTACT: Mary Russo - 714-
558-8813.

DECEMBER 3

AZ - MESA — Hamfest "94. SPONSOR: Superstition
ARC. LOCATION: Mesa Community College, SE
corner of Dobson & Southern, I-60 Dobson Rd
exit. HOURS: 7am-3pm. ADMISSION: $2 per car,
tallgate admission $5/2 spaces. TALK-IN:
147.12 +, 449.025- 100HzPL. FEATURES: DP - T.
DEALER INFO: Commercial vendors $ 10/4 spaces.
CONTACT: Tom Stafford, KB7QWVV, 602-671-
0635

CA - SANTA ROSA — MarketPro Computer Show &
Sale. LOCATION: Sonoma Co. Fairgrounds.
HOURS: | 0am-5pm. ADMISSION: $6. free w/mem-
bership. FEATURES: C. CONTACT: MarketPro Com-
puter Shows.*

CA - SANTEE — Ham Radlo, Computer & Electron-
Ilcs Swap Meet. SPONSOR: Amateur Radio Club of
El Cajon. LOCATION: Santee Drive-in, 10990 N.
Woodside. OPENS: Appx. 6:30am, rain or shine.
ADMISSION: 50 cents. TALK-IN: 146.520. FEA-
TURES: C-E-F-F/R - H. DEALER INFO: $6/vehicle.
CONTACT: NGRGM Sonny 619-444-6532;
WAGMHZ Pat 619-561-0052; ARCEC, Box 50, El
Cajon CA 92020.

CA - VENTURA — MarketPro Computer Show &
Sale. LOCATION: Ventura Fairgrounds. HOURS:
10am-5pm. ADMISSION: $6, free w/membership.
FEATURES: C. CONTACT: MarketPro Computer
Shows.*

DECEMBER 4

CA - LANCASTER — MarketPro Computer Show &
Sale. LOCATION: Antelope Valley Fairgrounds.
HOURS: | Dam-5pm. ADMISSION: 56, free w/mem-
bership. FEATURES: C. CONTACT: MarketPro Com-
puter Shows.*

CA - LIVERM: — East Bay Area Amateur Radio/
Electronics/Computer Swap Meet SPONSOR: Liver-
more Amateur Radio Klub (LARK). LOCATION: Los
Positas College, N of I-580 at Airway Blvd. exit.
HOURS: 7am-12noon, rain or shine. ADMISSION:
Free. TALK-IN: 147.045 + fr west, 145.350-
(100Hz) fr east. FEATURES: E - H - FP - F/R. DEALER
INFO: Setup after 6am only. $10 space fee.
Covered spaces avall. if rain. CONTACT: Noel
Anklam KC6QZK, 510-447-3857 eves or 510-
783-2803 message days.

DECEMBER 10

CA - FONTANA — Amateur Radio & Electronic
Equipment Swap Meet. SPONSOR: Inland Empire
ARC & A.B, Miller High School ARC. LOCATION:
A.B. Miller High School. 6821 Oleander Ave.

DECEMBER 10-11

CA - SACRAMENTO — MarketPro Computer Show
& Sale. LOCATION: Cal Expo. HOURS: | Oam-5pm,
ADMISSION: 36, free w/membership. FEATURES: C
CONTACT: MarketPro Computer Shows."*

DECEMBER 17

CA - SANTEE — Ham Radio, Computer & Electran-
ics Swap Meet. SPONSOR: Amateur Radio Club of
El Cajon. LOCATION: Santee Drive-in, 10990 N.
Woodside, OPENS: Appx. 6:30am, rain or shine.
ADMISSION: 50 cents. TALK-N: 146.520. FEA-
TURES: C -E - F - F/R - H. DEALER INFO: $6/vehicle.
CONTACT: N6RGM Sonny 619-444-6532;
WAGMHZ Pat 619-561-0052; ARCEC, Box 50, El
Cajon CA 92020.

[MBER 17-18

CA - DEL MAR — MarketPro Computer Show &
Sale. LOCATION: Del Mar Fairgrounds. HOURS:
10am-5pm. ADMISSION: 36, free w/membership.
FEATURES: C. CONTACT: MarketPro Computer
Shows.*

CA - NORTHRIDGE — Computer Show. SPONSOR:
American Mega Shows. LOCATION: Cal. State
Northridge, San Fernando Valley Hall. HOURS:
10am-5pm. ADMISSION: $6, 51 off w/coupon or
ad. FEATURES: C. CONTACT: American Mega
Shows, B18-961-3782.

CA - OXNARD — MarketPro Computer Show &
Sale. LOCATION: Community Center, HOURS:
i0am-5pm. ADMISSION: 36, free w/membership.
FEATURES: C. CONTACT: MarketPro Computer
Shows.*

CA - VALLEJO — MarketPro Computer Show &
Sale. LOCATION: Solano Co. Falrgrounds. HOURS:
10am-5pm. ADMISSION: $6, free w/membership.
FEATURES: C. CONTACT: MarketPro Computer
Shows.*

JANUARY 1

CA - LIVERMORE — East Bay Area Amateur Radlo/
Electronics/Computer Swap Meet SPONSOR: Liver-
more Amateur Radio Kiub (LARK). LOCATION: Los
Positas College, N of 1-580 at Airway Blvd. exit.
HOURS: 7am-12noon, rain or shine. ADMISSION:
Free. TALK-IN: 147.045 + fr west. 145.350-
(100Hz) fr east. FEATURES: E - H - FP - F/R. DEALER
INFO: Setup after 6am only. $10 space fee.
Covered spaces avail, if rain, CONTACT: Noel

REGIONS

FEATURES KEY
AC — Alr-conditioned
B — Banquet
c — Computers
CB — Commercial Booths
DP — Door Prizes
E — Electronics
EX — FCC exams
F — Forums
FM — Flea Market
FP — Free Parking
F/R — Food & Refreshments
H — Amateur Radio
RV-H — RV Parking w/hookups
RV-S — RV Parking Self-contained
S — Seminars
T — Tallgating

COMPUTER SHOW
PROMOTER INFO

AG| Computer Fair - 317-299-8827

CMA Computer Shows - 804-272-1570
KGP Computer Shows - 908-297-2526
MarketPro Computer Shows - 415-388-8893

NARISAAM Computer Shows - 404-565-9889
B00-436-6707

Northem Computer Shows - 508-744-8440
Peter Trapp Shows - 607-369-2796
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Anklam KC6QZK, 510-447-3857 eves or 510-
783-2803 message days,

AZ - PHOENIX — Computer & Electronic Swap
Meet. SPONSOR: Electronic Materials & Comput-
ers. HOURS: Bam-3pm. ADMISSION: Free. FEA-
TURES: FP, DEALER INFO: Vendor spaces $15.
CONTACT: 3102 W Thomas Rd. #902, Phoenix AZ
85017. 602-272-3200.

CENTRAL REGION

NOVEMBER 5

IN - INDIANAPOLIS — Indianapolis Computer Fair.
LOCATION: Quality Inn East, 35th St. & Shadeland
Ave., near Pendleton Pike. HOURS: 1 0am-3pm.
ADMISSION: 54, FEATURES: C - DP. CONTACT: Ben
Yanto, AGI Computer Fairs.*

MI - ROSEVILLE — International Canadian/Ameri-
can Mega-Fest Show. SPONSOR: E.S.P.5. Corp.
LOCATION: Days Inn Hotel, 31960 Little Mack.
1-94 to Gratiot, go to Masonic. make right, 1/4
mile on right. HOURS: | 0am-4pm. ADMISSION:
54, FEATURES: C - CB - H. DEALER INFO: Setup
Bam-92:45am. CONTACT: john or Sabrina, Bus:
313-BB4-7690/FAX.

Mi - TAYLOR — Computer Trade Show. LOCATION:
Democratic Club of Taylor, 23400 Wick Rd., 4
blocks E of Telegraph. HOURS: |0am-3pm. AD-
MISSION: Adults $4; Seniors & students w/ID $3;
under 12 free w/adult. FEATURES: C - DP". CON-
TACT: Computers & You, 313-283-1754.

OK - ENID — Hamfest. SPONSOR: Enid Hamfest
Group. LOCATION: Garfield County Fairgrounds,

Rds. HOURS: 8Bam-3pm. ADMISSION: $5, under 12
free, TALK-IN: 146.64, 224.36. FEATURES: DP -
F/R. DEALER INFO: 8’ tables $20. CONTACT:
810-559-2442.

Mi - TAYLOR — International Canadian/American
Mega-Fest Show. SPONSOR: E.5.P.S. Corp. LOCA-
TION: Holiday Inn, 20777 Eureka Rd. I-75 to
Eureka Rd. on E side of Fwy. HOURS: | 0am-4pm.
ADMISSION: $4. FEATURES: C - CB - H. DEALER
INFO: Setup Bam-9:45am. CONTACT: john or
Sabrina, Bus: 313-884-7690/FAX.

MO - CARTHAGE — Hamfest. SPONSOR: Carthage
ARS. LOCATION: Memorial Hall, Oak & Garrison
Streets. HOURS: Bam-2Zpm. ADMISSION: $3. TALK-
IN: 147.42. FEATURES: C - EX - H. DEALER INFO:
Tables $5, call in advance If possible. CONTACT:
Jim Dixon, WXO0], 417-358-4126.

OH - CLEVELAND — Compvter Manial. SPONSOR:
National Computer Exposition. LOCATION: Holl-
day Inn/Hudson, 240 Hines Hill Rd,, at |-80 Ohlo
Tpk (M. Exit 12). HOURS: | 0Oam-4pm. ADMISSION:
$1 off admission w/ad, under 12 free. FEATURES:
FP. DEALER INFO: Setup Bam-10am. Sellouts are
common, early booking advised. CONTACT: joe
Bowen, 216-442-1776 or Ronald Nelson, FAX:
216-292-7746. National Expo’s,inc., POB 24343,
Cleveland OH 44124,

W1 - KAUKAUNA — Ham B. Computer Fest "94.
SPONSOR: Fox Cities ARC. LOCATION: Starlite
Club. ADMISSION: $4. TALK-IN: 146.76-PL 107.2.
FEATURES: C - DP - EX - H. DEALER INFO: Tables 36,
Setup 6am. CONTACT: Dan Vanevenhoven,
NOLVS, 2410 E. Newberry, Appleton Wi 54915,
414-739-5101.

NOVEMBER 12

LA - WEST MONROE — Hamfest. SPONSOR: Twin
Citles Ham Club. LOCATION: West Monroe, LA
Convention Center. CONTACT: Twin Cities Ham,
POB 1871, West Monroe LA 71294-1871.

Oxford & 4th St. HOURS: Bam-5pm. A IN:
$2. TALK-IN: 147.375 +, 444,825 + . FEATURES: B
-EX - F/R. DEALER INFO: Tables $ 1 each. CONTACT:
Tom Worth, 2302 Eucalyptus Ave., Enid OK
73701, 405-233-8473.

TX - SULPHUR SPRINGS — Northeast Texas Fall
Hamfest. SPONSOR: Hopkins County ARC &
RAILS. LOCATION: Hopkins County Regional Civic
Center. HOURS: Bam-2pm. ADMISSION: 54 adv.,
35 door, under |3 free. TALK-IN: 146.68-(151.4)
& 444 B25+(151.4), FEATURES: EX - F/R. DEALER
INFO: $10 first table, $5 ea. additional table,
electricity available. Setup Fri. 7pm-9pm & Sat.
6G6am. CONTACT: Hopkins County ARC c/o Nathan
Balley, 1510 San Jacinto, Sulphur Springs TX
75482, 903-885-3555 after 7:30pm Central.

WI- WAUKESHA — | Oth Annual Friendlyfest "94
SPONSOR: Milwaukee Repeater Club. Inc. LOCA-
TION: Waukesha County Expo Center Arena, NI
W24848 Northview Rd. HOURS: 8am-Ipm. AD-
MISSION: 53 adv., $4 door. TALK-IN: 146.31/
146.91, 146,52, FEATURES: C - E -EX - F/R - H,
DEALER INFO: Setup 6am, Tables adv. $4, $5 door.
Electricity $7.50. CONTACT: Burt, N9VBI, 414-
328-0535 or send SASE to: Milwaukee Repeater
Club, Inc., POB 2123, Milwaukee WI 53201,

NOVEMBER 5-6

OH - CINCINNATI — Cincinnati Computer Fair.
SPONSOR: Trade Show Productlons, Inc. LOCA-
TION: Cincinnatl Gardens, 2250 Seymour Rd.
HOURS: Sat: 10am-5pm, Sun: 10am-3pm. ADMIS-
SION: $5, good for both days. FEATURES: C.
CONTACT: 513-263-3378.

TX - ODESSA — | 1th Annual Odessa Hamfest
Convention. SPONSOR: West Texas ARC. LOCA-
TION: Holiday Inn Convention Center, 6201 East
Business |-20. HOURS: Sat: 8am-5pm, Sun: 8am-
2pm, ADMISSION: $7 adv., $8 door. FEATURES:
DP. DEALER INFO: Tables $8. CONTACT: Robert
Jordan, NSRKN, 915-335-7980 evenings.

NOVEMBER 6

IN - ANDERSON — Indlanapolis Computer Fair.
LOCATION: Holiday Inn, 5920 Scatterfield Rd.,
just off 1-69. HOURS: | Dam-3pm. ADMISSION: $4.
FEATURES: C - DP. CONTACT: Ben Yanto, AGI
Computer Falrs.*

KY - LOUISVILLE — Computer Fair South. SPON-
SOR: MEKA Enterprises, Inc. LOCATION: Executive
West Hotel, I-65 & 264 Freedom Way at the
Falrgrounds. HOURS: | Oam-3pm. CONTACT: Willi-
am Ibarra, 2656 E. 2nd St., Bloomington IN
47401, 812-333-4484, FAX: 812-333-4650,

MI - MADISON HEIGHTS — Computer Trade Show.
LOCATION: UFB.CW Hall, 876 Horace Brown Dr., |
block E of I-75, 3 blocks S of 13 Mile Road.
HOURS: | Oam-4pm. ADMISSION: Adults $4: Seni-
ors & students w/ID $3; under 12 free w/adult,
FEATURES: C - DP. CONTACT: Computers & You,
313-283-1754.

MI - SOUTHFIELD — Swap & Shop. SPONSOR: Oak
Park ARC. LOCATION: Southfield Civic Center
Pavilion, Evergreen Rd., between 10 & 11 Mile

MI - KALAMAZOO — Computer Trade Show.
LOCATION: Kalamazao Co. Fairground, 2900 Lake
St., E of (Bus, 1-94). HOURS: 10am-3pm. ADMIS-
SION: Adults $4; Senlors & students w/ID $3;
under |2 free w/adult. FEATURES: C - DP. CON-
TACT: Computers & You, 313-283-1754.

NOVEMBER 13

CO - DENVER — Swap Meet/Meeting. SPONSOR:
Colorado Radio Collectors, LOCATION: South
West Bank Bldg.. Community Room. 1380 S.
Federal Blvd. HOURS: |pm meeting, 3pm swap
meet. CONTACT: Barney Wooters, 303-770-5314.

MI - DEARBORN — Computer Trade Show. LOCA-
TION: Dearborn Civic Center, 15801 Michigan
Ave., corner of Greenfield, HOURS: | 0am-4pm
ADMISSION: Adults $54; Seniors & students w/iD
$3; under 12 free w/adult. FEATURES: C - DP.
CONTACT: Computers & You, 313-283-1754.

NOVEMBER 19

IN - MERRILLVILLE — Computer Possibilities Unlim-
Ited. SPONSOR: Bee Software. LOCATION: Michel-
angelo Hall, 6220 Broadway. HOURS: 1 0am-3pm.
ADMISSION: 35, under | Z free. FEATURES: AC - C -
DP - FP - F/R - 5. CONTACT: Info/Discount tickets:
219-931-3761.

MI - HOLLAND — 4th Annual Westshore Hamfest/
Computer Expo. SPONSOR: Holland ARC. LOCA-
TION: Holland Christian H.S.. 956 Ottawa Ave.
HOURS: Bam-Noon. FEATURES: EX. DEALER INFO:
Setup Fri. 8pm-10pm; Sat. 6:30am. CONTACT:
Westshore Hamfest, c/o joe Campbell, NBTGX,
10413 Northfield Dr., Holland MI 49424, 616-
772-4928.

MI - LIVONIA — Computer Trade Show. LOCA-
TION: Livonia Elks Lodge Hall, 31117 Plymouth
Rd., 1 block E of Merriman. HOURS: 10am-3pm.
ADMISSION: Adults $4; Senlors & students w/ID
$3; under |12 free w/adult. FEATURES: C - DP.
CONTACT: Computers & You, 313-283-1754.

MI - ROSEVILLE — International Canadian/Ameri-
can Mega-Fest Show. SPONSOR: E.S.P.S. Corp.
LOCATION: Days Inn Hotel, 31960 Little Mack.
I-94 to Gratiot, go to Masonic, make right, 1/4
mile on right. HOURS: | 0am-4pm. ADMISSION:
$4. FEATURES: C - CB - H. DEALER INFO: Setup
Bam-9:45am. CONTACT: john or Sabrina, Bus:
313-884-7690/FAX.

NM - SOCORRO — Hamfest. SPONSOR: Socorro
ARA, Tech ARA, City of Socorro. LOCATION:
Finley Gym. HOURS: 9am-5pm. TALK-IN: |1 46.68-
FEATURES: EX - FM. CONTACT: Dave, N1IRZ,
505-835-1218. Exam info: Kalman, A]5B, 505-
835-5225.

N MBER 19-20

IN - FORT WAYNE — Ft, Wayne Hamfest &
Computer Expo/Indiana ARRL Convention. SPON-
SOR: Allen County Amateur Radio Technical So-
clety. LOCATION: Allen County Memorial Coli-
seum on US 30. HOURS: Sat: 9am-4pm, Sun:
Sam-3pm. ADMISSION: $5. 11 & under free.

TALK-IN: 146.88-, FEATURES: C-CB-DP -EX -F -
FM. DEALER INFO: $15 flea market tables, $30
premium tables, $25 electricity. CONTACT: john
Rufner, KB9BNI, 219-483-6305 (tables) or Don
Gagnon, WBBHQS, 219-484-3317 (general ques-
tions) or write ACARTS, POB 10342, Ft. Wayne IN
46851,

NOVEMBER 20

IL - CHICAGO — Semi-Annual Surplus Electronic
Auction. SPONSOR: Chicago ARC. LOCATION: The
DeVry Institute of Technology, 3300 N. Campbell
Ave. HOURS: Noon-?. CONTACT: Dean, 708-331-
7764 morning or evening: or George, 312-545-
4740 days.

IL - ORLAND PARK — The Orland Park Computer
Show. LOCATION: Orland Park Civic Center, 147th
St. & LaGrange Rd. (Rt. 45). HOURS: 9:30am-3pm.
ADMISSION: Adults $5 - $1 off with copy of this
ad, B-12 yrs $2, under B free. FEATURES: A-C-CB
- DP - FP - F/R - All Indoors. CONTACT: 24-hour
Hotline 708-974-3123.

MI - FLINT — Computer Trade Show. LOCATION:
Hollday Inn, 5353 Gateway Centre, exit at Hill Rd.
from US-23 or I-475. HOURS: | 0am-4pm. ADMIS-
SION: Adults $4; Senlors & students w/ID $3;
under |2 free w/adult, FEATURES: C - DP. CON-
TACT: Computers & You, 313-283-1754.

MI - TAYLOR — International Canadian/American
Mega-Fest Show. SPONSOR: E.S.P.S. Corp, LOCA-
THON: Hollday Inn, 20777 Eureka Rd. I-75 to
Eureka Rd. on E side of Fwy. HOURS: |0am-4pm.
ADMISSION: $4. FEATURES: C - CB - H. DEALER
INFO: Setup Bam-9:45am. CONTACT: |ohn or
Sabrina, Bus: 313-884-7690/FAX.

OH - CLEVELAND — Compvter Manlal. SPONSOR:
National Computer Exposition. LOCATION: Airport
Marriott Hotel, 4277 W 150th St. at |-7 1. HOURS:
10am-4pm. ADMISSION: $1 off admission w/ad,
under 12 free. FEATURES: FP. DEALER INFO: Setup
8am-10am. Sellouts are common, early booking
advised. CONTACT: joe Bowen, 216-442-1776 or
Ronald Nelson, FAX: 216-292-7746. National
Expo’s.Inc., POB 24343, Cleveland OH 44124,

NOVEMBER 26

IL - LITCHFIELD — 8th Annual Television Banquet.
SPONSOR: Central lilinois/St. Louls Area Amateur
Television Club. LOCATION: Ariston Restaurant.
CONTACT: Scott Millick, K9SM, 907 Big Four Ave.,
Hillsboro IL 62049-1009. 217-532-3837.

IN - EVANSVILLE — Evansville Winter Hamfest,
SPONSOR: Electronic Applications Radlo Service.
LOCATION: Vanderburgh County Fairgrounds, I-64
to Hwy. 41 S. HOURS: Bam-2pm . ADMISSION: $4.
TALK-IN: 145.150, 146.925, 145.110. FEATURES:
CB - FM - FP - F/R. DEALER INFO: Tables $ 10. Setup
Sat. 6am. CONTACT: Bev, KASPDG, B12-479-
5741 or write: EARS, 1506 S. Parker Dr., Evans-
ville IN 47714,

MI - WATERFORD — Computer Trade Show. LOCA-
TION: North Oakland Community Center, 5640
Willlams Lake Rd., between Airport Rd. and
railroad tracks. HOURS: 10am-3pm. ADMISSION:
Aduits $4: Seniors & students w/ID $3; under 12
free w/adult. FEATURES: C - DP. CONTACT: Com-
puters & You, 313-283-1754.

MI - WESTLAND — Great Lakes Computer Expo &
Sale. SPONSOR: Progressive Computer Produc-
tions. LOCATION: Wayne-Ford Civic League, 1645
Wayne Rd, | blk S of Ford Rd. HOURS: | 0Oam-4pm.
ADMISSION: Aduits 34, Seniors/Students $3, un-
der 12 free w/adult. FEATURES: C-DP -FP-F/R - S.
DEALER INFO: 8' $30 ea, 12' 540 ea. CONTACT:
Progressive Computer Productions, 23814 Michi-
gan Ave., Ste 237, Dearborn Ml 48124, 313-425-
9276.

NOVEMBER 27

IL - GLEN ELLYN — Computer Central. LOCATION:
College of DuPage, Physical Education Bidg. Main
Arena, Park Blvd. & College Rd. HOURS: 9:30am-
3pm. ADMISSION: Adults $6, 8-12 $2, under 8
free. $1 off reg. adult admission w/this ad.
FEATURES: AC - C - FP, CONTACT: Computer
Central, Jay B. Robinson, 708-940-7547,

IL- WHEATON — Winterfest. SPONSOR: GMRS of
Illinois, Inc. LOCATION: DuPage County Fair-
grounds. HOURS: 8am- | pm. ADMISSION: 54 adv.,
%5 door. DEALER INFO: Setup 6am. Tables 310
adv., $12 door. CONTACT: GMRS, 2077 W, Roo-
sevelt Rd., Wheaton IL 60187, 708-690-1492.

MI - FLINT — Computer Trade Show. SPONSOR: 5
Star Productions, LOCATION: Flint Holiday Inn,
Gateway Centre, US-23 at Hill Rd. Exit 2 miles S of
1-69. HOURS: |0am-5pm. ADMISSION: $4, $3
w/thls ad, FEATURES: AC -C - CB - DP - FP" - F/R
CONTACT: Five Star Productions, 810-768-6058
(pager).

Mi - SOUTHFIELD — Michigan Computer Festival,
SPONSOR: Computer Support Services, LOCA-
TION: Southfield Pavilion, 26000 Evergreen Rd.
HOURS: |0am-4pm. ADMISSION: $4 seniors, $3
students, under 12 free. FEATURES: CB-DP-F/R-5.

DEALER INFO: Setup 7:30am-9:45am. 8" tables
draped & covered. 1-4 tables $50 ea., 5+ tables
$40 ea. CONTACT: Computer Support Services,
POB 1350, Taylor Ml 48180. 313-295-2237.

MI - SOUTHGATE — Computer Trade Show. LOCA-
TION: Southgate Civic Center, 14700 Dix-Toledo
Rd., between Northline & Eureka, HOURS: |0am-
4pm. ADMISSION: Adults $4: Senlors & students
w/lD $3; under 12 free w/adult. FEATURES: C - DP.
CONTACT: Computers & You, 313-283-1754,

MBER 3

IN - INDIANAPOLIS — Indlanapolis Computer Fair.
LOCATION: Quality Inn East, 35th St & Shadeland
Ave., near Pendleton Pike. HOURS: 10am-3pm.
ADMISSION: $4. FEATURES: C - DI, CONTACT: Ben
Yanto, AGI Computer Fairs.*

MI - ROSEVILLE — International Canadian/Ameri-
can Mega-Fest Show. SPONSOR: E.5.P.5. Corp.
LOCATION: Days Inn Hotel, 31960 Little Mack.
1-94 to Gratiot, go to Masonic, make right, 1/4
mile on right. HOURS: | 0am-4pm. ADMISSION:
$4. FEATURES: C - CB - H. DEALER INFO: Setup
8am-9:45am, CONTACT: john or Sabrina, Bus:
313-884-7690/FAX.

‘OH - NORTH OLMSTED — Fall Hamfest, SPONSOR:
North Coast ARC. LOCATION: Saint Clarence
Church, 30106 Lorain Rd. HOURS: 8am-2pm.
ADMISSION: $3 adv., $4 door. TALK-IN: 145.29,
224.76. DEALER INFO: 6" table $8, additional
tables $6. CONTACT: Dan Sarama, KBBA, 216-
267-5083 or send SASE to: 15591 Rademaker
Blvd., Brook Park OH 44142,

DECEMBER 4

M1 - GRAND RAFIDS — Computer Trade Show,
LOCATION: Holiday Inn Crown Plaza, 5700 28th
St. 5.E., at |1-96 Exit #43 (East), HOURS: 1 0am-dpm.
ADMISSION: Adults $4; Seniors & students w/ID
$3; under 12 free w/adult. FEATURES: C - DP.
CONTACT: Computers & You, 313-283-1754.

MI - HAZEL PARK — 29th Annual Swap & Shop.
SPONSOR: Hazel Park ARC. LOCATION: Hazel Park
High School. 23400 Hughes S5t. HOURS: 8am-2pm.
ADMISSION: $4. TALK-IN: 146,640, FEATURES: DP
- FP. DEALER INFO: Tables $13, reservation must
be received with check. CONTACT: HPARC, Box
368, Hazel Park MI 48030,

MI - TAYLOR — International Canadian/American
Mega-Fest Show. SPONSOR: E.S.P.S. Corp. LOCA-
TION: Hollday Inn, 20777 Eureka Rd. I-75 to
Eureka Rd. on E side of Fwy. HOURS: 10am-4pm.
ADMISSION: $4. FEATURES: C - CB - H. DEALER
INFO: Setup Bam-9:45am. CONTACT: |ohn or
Sabrina, Bus: 313-884-7690/FAX,

OH - CANTON — Canton Computer Festival.
SPONSOR: Computer Support Services, LOCA-
TION: Canton Memorial Clvic Center, 1 101 Market
Ave. N. HOURS: 10am-4pm. ADMISSION: $4,
senlors/students $3, under 12 free. FEATURES: C -
DP - F/R. DEALER INFO: 9,000 sq. ft. open exhibit
space. 8 table draped & covered, 1-4 tables $35
ea, 5+ 330 Ea. Setup 7;30am-9:45am, CON-
TACT: Computer Support Services, POB 1350,
Taylor Ml 48180. 313-295-2237.

DECEMBER 10

IL - JACKSONVILLE — Central lllincls Winter Super-
fest. SPONSOR: Jacksonville ARS, lilinols Valley
ARC, Central Area ARS. LOCATION: Turner |r. High
School, 664 5. Lincoln Ave, ADMISSION: $3, or 2
for $5 at the door. TALK-IN: 146.775Rpt., 146.52
Simplex. FEATURES: CB - DP - EX - FM. CONTACT:
Tim FBOFBI, 217-245-2061 or Rich, KB9IXO, 217-
245-0305, 721 E. State St., Jacksonvllle IL 62650.

MN - FARIBAULT — Handi-Ham Winter Hamfest.
LOCATION: Eagles Club. TALK-IN: 19/79, FEA-
TURES: FM - F/R. CONTACT: Don Franz, WOFIT,
1114 Frank Ave., Albert Lea MN 56007

DECEMEBER 1 1

IN - GREENFIELD — 10th Annual Greenfield Ham-
fest. SPONSOR: Hancock ARC. LOCATION: Han-
cock County Fairgrounds. HOURS: Bam-?. ADMIS-
SION: $5, under |2 free. FEATURES: DP - FM.
DEALER INFO: Commercial Bullding spaces $20
ea., flea market space with table $12.50 ea.
CONTACT: Send SASE to: Keith Dalrymple, POB
7033, Greenfield IN 46140,

OH - CLEVELAND — Compvter Mania & Auction,
SPONSOR: National Computer Exposition. LOCA-
TION: Holiday Inn/Strongsville, 15471 Royalton

Rd. atl-71 Exit 231 A. HOURS: | Oam-4pm. ADMIS-
SION: $1 off w/ad, under 12 free, FEATURES: FP,
DEALER INFO: Setup 8am-10am,. Sellouts are com-
mon, early booking advised. CONTACT: |oe Bow-

en, 216-442-1776 or Ronald Nelson, FAX: 216-
292-7746. National Expo’s,inc., 30799 Pinetree
Rd. #230, Cleveland OH 44124

Continued on page 145
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Your choice has got to be...
M.FM. COMMUNICATIONS.

for..
CELLULAR

PROGRAMMING
only $80

for each of the following phones...
PANASONIC. HH 600, HH 700, HH 900, plus all
Transportables and Car phones.

NEC. P300, P400, P600, P601, plus the latest Sports
phone, all Transportables and Car phones.

TECHNOFONE. 415, 405.
NOKIA. 101, plus other models.
MITSUBISHI. 800, 4000, plus other models.

DIAMONDTEL. 22X, 95X.

AND... Please Call if your phone is not listed and
for details & prices on our Programming kits.

Call Us Now on...
(UK) + 44-88-333-0060

COMMUNICATIONS.
57 Addison Road, Caterham. CR3-5LU. UK.
Prices do not include shipping.

“For Infoermation Purposes Only"

‘

3

WV,

Write in 92 on Reader Service Card.

* THE AVERAGE VIDEQ GAME USER HAS
OVER $400 INVESTED IN VIDEO GAME
CARTRIDGES.

IF YOUR CARTRIDGE FAILS, TOO BAD!

YOUR CARTRIDGES, PROTECTING YOUR
SOFTWARE INVESTMENT.

« IF ANY OF YOUR CARTRIDGES FAIL, YOU
CAN RESTORE DATA BACK TO ITS
ORIGIONAL CONDITION USING ONE OF
OUR FLASH MEMORY CARTRIDGES.

DISK BACKUP SYSTEMS FOR SUPER NES™
AND SEGA GENESIS™

* MOST CARTRIDGE MANUFACTURERS OFFER
ONLY A 90-DAY WARRANTY. AFTER THAT,

« NOW, USING YOUR PC, YOU CAN BACKUP

AVAILABLE ON SPECIAL ORDER FOR GAMEGEAR™, GAMEBO
Misuse of this product for “pirating” is prohibted by law. mdu-nu-w

INTRODUCTORY PRICE

$29995

&H@Sam&‘lﬁmeg%hm

FLASHBACK SYSTEMS
P.0. BOX 111238

CARROLLTON, TX 75011
(214) 466-1951

GAHD NEOGEO™,

Write in 208 on Reader Service Card.

[#80 TEST EQUIPMENT cont. |

OSCILLOSCOPE DIGITAL Storage, Phil-
lips PM3365A, manuals & probes, $2,495/
offer. DEXIS, 612-944-7670.

WANTED: CESIUM and Rubidium stan-
dards “dead or alive,”” manuals for HP
8330A and 8334A. Corby Dawson, 805-
736-0288.

NORTH ATLANTIC 5310 Synchrolresol-
ver simulator with GPIB and BCD. 619-
439-1345, 1-800-862-8983.

COLBY PULSE generator PG 1000A $845
new condition. HEWLETT PACKARD
8082A pulse generator $975. Psitech
Plus, 707-745-4804, FAX: 707-745-1060.

OSCILLOSCOPE ISOLATOR wi/probes
TEK-A6902 $1,000. DEXIS, 612-944-7670.

TEK 7904 w/7A12, TA18, 7B70, 7B71 $535,
tested and working. Tektronix 7633 stor-
age scope w/model 3 cart, all in new
condition $437. 466 portable storage
scope $575; 7904 or 7704A, $245. TA11,
$115; 7D11 $185, 7B53A $125, 7B92A
$195, 7A26 $140, 7512 $450. Others avail-
able call for details. Psitech Plus, 707-
745-4804, FAX: 707-745-1060.

ERAmC‘:'E go.

P.O. BOX 1108
TEL: 619 679-8360
FAX:619 6796670

POWAY, Ca. 92064

PO's from colleges and universities. Per-
wonal chiks must clear before we ship.VISA
of MC (add 3.3%). Prepay must include ship-
ping cost. Restock fee 15%. Min.order $25.

INSTRUMENTATION
Sabre VI tape recorder, 14 channel, 1" tape, up
1o 14" reels. 6 speeds 15/16 through 120 IPS
FM DC-80 KHz. Intermediate or Wide band 1.
Cal, voice track, micr, and service man. § 2999
HP3968A tape recorder, 8 channel, 1/4"tape,7*
reels, 6 speeds 15/32 through 15 IPS. Inter
mediate band. Supplied with 8 Direct
Rec/Repro cards ( 100 Hz to 64 KHz) and
4 FM Rec/Repro cards (DC 1o § KHz)
Calibrated, with micr. and service manual 1899
CalComp 1025, X-Y , E size, B pen, pam, 1299
HP9872C X-Y,11x17, 8 pen, 488, HPGL 199
TEK4662 X-Y,11x17, 8 pen, RS232C, 488 199
FLUKE 2240C, 80 CH. Datalogger; 40 low level,
10 standard, 8 RTD. Cal. with serv. man. 699
Ginimi 3300, 2 channal uP timer/counter, 6 digit
indicator. Programable(NEW) 7
VISIPAC524W, 7 digit, 2 Ch. Programable load-
cell monitor and dis?:lay. span, tare,net, gross199
VISHAY System 4000 Datalogger. 16Ch. Strain,
16Ch. ThermaCouple, PC based controller 1899
DAYTRONICS 770, 7 digit strain indicator, analog
output, balance, span, 5,10,15 Volt exitation 199
PENWALT 66-300 Digital differential prassure
gage 0 - 120.00 INHG with analog output 189
PENWALT 66-200 Digital pressure gage
0-400.00 INNH:O G with analog output 189

A 1V560 4 1/2 dgtloop powered display LCD 149

BACK-UP POWER SUPPLIES
ELGAR IP$S series Inteliigent Power System.
Transfers from line to back-up in less than 4 mS.

30 Day Warrantee  Batteries included.

The output is 120 VAC 60Hz. Sinewave output
BLOWOUT PRICES
IPS 400+ 600 400VA Backup, 600VA Buffered.
This unit fits undemeath the monitor, is only
2.5" tall and also functions as a 5 position
power distribution center. $199
IPS 560 560VA Backup, H17"W15D11%, 199

IPS1100SL  H13", W 15.3", D 11.2%, 279
IPS 1100 H17*, W 15", D 11", 349
IPSB00AL HO9, W55".D16" 299

SWITCHING POWER SUPPLIES
AT full size 270 Watt, for tower cases $55
5V/75A, 12V/6A,-12V/3A, 5V/5A (L&H) 59
5V/20A,12V/4A,-12V/1 5A,SVI.5A (Pwr 1) 35
5V/9.5A,12V/3.8A,-12V/.8A Open Frame 24

SV/BA,12V[2A,-12V/1A Open Frame 19
LINEAR SUPPLIES
14Vdc/450 Ma Wall plug-in batit. charger 3
SVI1A12V/1,6V].2,-12V].2,-24V].03 1.75
TESTERS

AC-DC EL750 Dynamic load. Up to 60V 200A
static and dynamic testing of DC supplies § 325

TEST EQUIPMENT

Pacific PSC,103K-VR/1-V, Power source
250VA 40-500Hz/Ext. 0-150VAC out{new) 248
Fluke 7261, Counter/timer, 100Mhz TB 399
TEK TM504/PS505/DD501/DD501 349
TEK 4125 Workstation(DIGITAL VAX) 489
TEK 3576, Sampler dual Tr. 2-200 mV 89
TEK 491, Spectrum Anlzr 10Mhz-40Ghz 1999
HP851B/8551B, Sp.Anlzr 10Mhz-40Ghz 699
HP 432A/478A Pwr mir/therm.mnt.& cable 249
Data |JO 120A, Gang Programmer 249
DATA ROYAL F321A, Sine Sig.gen. 10Hz-

10Mhz -80 o +10db. Metered 3Vims 189
Beckman CT-233 AC/DC Hall clamp-on cur-
rent probe. 1 mVJ/A output 0-200A/0-600A 89
OCTAPAC OPB0 or OPS0 New 199
Action Instr. U220, TC Signal-cond. isolated
TC-Xmit, linearized,12ch. degreeCorF 199

TRANSDUCERS
Yellow Springs Precision Thermistors.
Y$1402 Small Flex Vinyl Sheath&Tip § 10
Y$I1 405 Air/Gas stream Probe, stainless 15

ITT Press.,1/2 Bridge 4 wire, 1000 PSI
Rosemount 171AL RTD,Air/Gas Probe
Rosemount 171CW RTD,Tube stem,4*
RTD ,100 ohm, 4 wire, 12° Stainless Steel

removable Teflon jacket, new

& B2

ELECTRONIC LOAD, ACME PS2L-1000
$675/0FFER. DEXIS, 612-944-7670.

HEWLETT PACKARD, 3455A 6 1/2 digits
$585, 2 available in excellent working
condition. PROGRAMMABLE MULTI-
METER, Ballantine Mod 9653M, $95.
Quantity discounts available. Psitech
Plus, 707-745-4804, FAX: 707-745-1060.

DC CALIBRATORS; 3PPM accuracy.
Newer Valhalla 2720GS, 0-1200VDC out-
put, nine digits, digital nulimeter, 550
step memory, GPIB. FLUKE 510A
10VRMS AC Standards, .02%. Ballantine
6127A/B OSCILLOSCOPE CALIBRAT-
ORS with GPIB and software. Timemark
generators: 6130A $275, Tektronix
TG501/01 with TCXO $725. PG506 Cali-
brator $850. 90-days Parts & Labor. Free
list. Hamilton Instruments, 619-439-1345,
1-800-862-8983.

AUDIO TEST equipment. Hitachi oscillo-
scope V-222 20MHz, Leader digital coun-
ter LDC-822 80MHz, Panasonic wow &
flutter meter VP-7751A, Leader audio
generator Lag120A, Hewlett Packard AC
voltmeter 400EL, monitor 150-V-AC WP-
29A, work bench, work stool, lamp. Like
new, $1,000 OBO. 909-860-0352.

HIPOT TESTER. HiPotronics HA3 $165.
DEXIS, 612-944-7670.

TEST EQUIPMENT WANTED. Good
sources for used calibration equipment,
looking for voltage standards, resistance
standards, current sources, o'scope cali-
brator, temp. calibrator, calibration pro-
cedures, manuals & accessories, sig.
gen., freq. cntr. Leave message or call
eves., 414-966-7626.

AC CALIBRATORS: HP745A, .03%. .1mV-
110VRMS, 10Hz-100KHz. Many available,
from fixers to fine. 619-439-1345, 1-800-
862-8983.

HEWLETT PACKARD, X-Y Recorder.
Model 7044A, with accessories excellent
condition $225; HOUSTON INSTRU-
MENTS Omniscribe 2 pen recorder, Mod.
B5217-5, $285. Call for FAX list of surplus
test equipment. Psitech Plus, 707-745-
4804, FAX: 707-745-1060.

AIL 124C Power osc, 200-2500 MHz, $400;
HP 8616A signal gen 1.8-4.5 GHz, $600;
Winslow ZM2B megger, $125; Low loss
RF cable with TNC connectors, .35" dia,
54" Ig; TNC male-TNC female 1.5dB
insertion 11GHz, $20 ea., 50 available.
A-Comm Electronics, 303-280-8012.
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HP 3311A function gen., $175. HP 3400A
RMS voltmeter, $225. HP 3555B, trans-
mission & noise measuring set, $375. HP
4204 10Hz-1MHz oscillator, $300. HP
5328A 500MHz universal counter, $475.
HP 8942A multiprogrammer witwo relay
output cards, $600. (Will sell two wi/a total
of 5 relay cards for $1,000.) HP B614A
signal generator, $795. Singer CSM-1
communications monitor, $1,350. Sy-
stron Donner 6152 counter, $325. Tek 465
100MHz w/bright CRT, $600. Tek 7A26
200MHz dual trace (new w/manual), $350.
Wavetek 2001 sweep generator, $825.
Call Pat, Alaska-Omega Electronics, 907-
474-8958.

TEST EQUIPMENT: Tek 1105 portable
battery-operated power supply, for 465,
475, etc. scopes, and TM 500 series
mainframes $195. Pulse Instruments Pl
451A TTL-clocked pulse generator plug-in
for Tek TM 500 series mainframe $175.
HP 59401A bus system analyzer for GPIB
$750. Tek 390AD dual-channel waveform
digitizer $600. HP 334A distortion analyz-
er $395. HP 3575A gain-phase meter (dual
display) $700. HP 6227B 0-25V, 0-2.0A,
dual tracking lab power supply $475. HP
6443B 0-120V, 0-2.5A, power supply $475.
HP 8405A vector voltmeter $425. Kay
Digital Sona-Graph 7800 dual channel
spectrograph, printer $750. HP 8015A

NTSC 1/3" CCD COLOR
VIDEO CAMERA

Panasonic Model #BS7370

NTSC Composite video 1 V p-p 75 Ohm
1/3" Charge Coupled Device Element
Auto White Balance

12VDC+-VDC <400 ma.

Auto Iris

330 (HD) 350 (V) TV Line Resolution
AGC

f=3.8mm F/2.8 Fixed Focus Lens
15.734kHz (H) 59.9Hz (V) Sync.

30 Frames per second

Information - (513) 531

Millions of Chips, Transistors and
Electronic Components in Stock!
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50MHz pulse generator $475. BMI 4800 46 dB S/N

and Dranetz 606, 626 printing power line 2 . g
disturbance monitors, call. Pepper Sys- Processor board 2.5" x 25" x..75
tems, 214-353-0257. CCD Board 1.5"x 1.4"x 1"

TEKTRONIX 491 spectrum analyzer $695. 512 (H) x 492 (V) pixels
ISA, 24801 Crown Royale, Laguna Niguel,
CA 92656. 714-495-5566, FAX: 714-495- . :
4742. Ask for our free catalog of surplus Board level card Camera for video conferencing,
test equipment. video phones, surveillance, monitoring, video capture
DIGITAL VOLTMETERS: Fluke 8000, $75; and experimental uses.

HP 3465A 4.5 Dig, $200; HP 3455A, $600;
To Orper: (800)666-2496

HP 3437A, $250; Fluke 8010M, $100; Dana
5000-S-4622
$179.95 each $169.95 10+

, $300; Fluke 8400A, $200; HP
TARGET TECHNOLOGIES, INC.

3480A, $300; HP 3466A, $250; Fluke 5900,
$250; Sencore DVMS56A, $250; Selective
6714 Netherlands Drive, W ilmington, NC 28405 ViISA
For information: (910)395-6100 I

EieabebnkRsbi i iabiet buuabibanabhiventl

voltmeters, 310A, $150; HP 312D, $300;
HP 312B, $250; HP 313A tracking gener-
ator, $200; Sierra 128a, $150; Sierra 129 @

EREE

$150. Send for test equipment sales list.
A-Comm Electronics, 7198 S. Quince St.,

Englewood, CO 80112. 303-200-8012.
v Build it Yourself

. t S v Action Packed

EASY TO BUILD You do ALL electronic & mechanical assembly using 2-color Instruction Books with
ste; by-sle]p. well-illustrated directions for assembly, experiments and testing. Each Robot Kit applies
different electronic & robotic principles. Learn how Robots work and have fun at the same time!

S

e
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606A  "Scrambler” All Terrain 603A "Copycar” Programmable B 5
Robot This 6-legged Robot walks over Robot Program direction, light and 1 &
rough terrain. arl'stes l_icilsh-u?;h d;pfr;mfﬂ sound using detachable keypad (included) -,g % l%
beam to sense avoid avol yjects in H 3 o 3 ics. 1 o
its path. 32 page Book. $37.95 R B T Py E
More companents,

g enepes b o
602A “Blinky" Pathfinder Robot B601A “Scooter” Sound Controll- or write for 8 complate listing
Follows path made with a marker pen or ed Robot Backs up, changes direction, Gigantic Surplus Buy-Out, PRICE BLOW-OUT!

tape. Red/green LEDs react to steering

goes forward when it hears loud noise or Vinyl Notebook Bag Large Laptop
changes, adding fun and interest. 28 page .

hits an object. Florescent red. 24 page

Book. Infrared emitter/detectors. $36.95 Book. Fast-paced excitement!  $18.95 mﬂ" :um-n
DEPENDABLE PRODUCTS Since 1963, Graymark's ONLY business has been producing educational electronic ke e poctaly

9x12x2inches $9.99 12x14x6 inches §7.95

Terms and conditions of sale: mummmmﬂmg-mwmn
fo: Debeo Electronics, Inc. 4025 Road, C , Ohio or
csl.mm-ummssasm 531-4499 - We accapt

kits. We do one thing and we do it right. That's why Graymark has the largest selection of electronic kits. And,
our "It works or we fix it" policy guarantees success for YOU!

ORDER TODAY! Phone: VISA/MasterCard/Discover/AMEX CALL FOR FREE
Mall: Check/Money Order, Credit Cards 40 PAGE CATALOG
Add: $4.00 Shipping

Grayma rk P.O. Box 2015, Tustin, CA 92681 800'854'7393

$3.50 151, b, + 1,50 each k. - Next Day Ar- $17.00 15, b, + 250 sach
add. - Most orders shi within 24 hours. (COD add §5.00)
(COD'S SHIPPED CASH ONLY) - Open accounts o qualified
Ohio residents add 5.5% Ohio Sales Tax or submil cenl. of exemption,
All pricas and availability are subject to change without notice

Debco 4025 Edwards Road, Ci OH 45208
Orors, 1 [800) 234498 Infa, | (513) 531 4499 - FAX (S19) 5314455 ad #9455
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Gemini Universal V

4-in-1 Rcmntc

R, T
\p

whbatseries
IM})M":R."W“ 10+
6895 6695 63.95

Panasonic Converter
68-Channel wiremote
USED—-REFURBISHED

M 1-YR GUARANTEE
(better warranty than most NEW converters)
1 5

10
4495 4395

YISTON

ION

DISTRIBUTORS

wuh lhe.r; compame.:

Jerrold 19 1025
400/450/550 7.65 6.40
Scientific Atlanta 85 CHANNEL
075/175 765 6.40
475 Remote works w/DMX  8.10 6.90 CONVERTER
8600 Ons oo s 810 6.90 with REMOTE
n-screen Display s .
Z':Rllljl;g 1000 Series s includes these  Last Channel Recall Parental Control
: ; great feafures : i
P vl o e i Rl ol oy e Favorite Channel Scan  Sleep Timer
= i 5A4.95"
PA 120 !
A 146 I { 6495 6295 e
H s —
RCPX, CRP-5, i These security bits are compatible
CRP-6, CRP-7 N NEW Je""ld HEX Drive with the following companies:
Sigma Serics O_FMEE_BLEB ‘-;iu:m-?)v;i_ﬁﬁo;;;in;&)_-i;é;; )
Pioneer 19 L __6300Series 14.9510. |
glé::. BR-82 ! %" x i" 1250  TORX BITS 1-9
m i 14" x 4" 1450 T7-F. 3.95
All Models h Jerrold Star Bit 7 ani&?gl"ulr?) &TI5 3.95
— 7 i ]mldl‘l’ionacr oval Bit 14.95 Scientific Adana T20 3.95
%{
W T T T, W Ay T LR BT T
Many Other ltems
CUSTOMER SERVICE A7 C\(SC[))LUME PrICING
(909) 483-3848 We don il ~ Calibrata Sules Tox 7345
_—
OrpErs ONLY % DeschHble\rs§\ MasterCard Prices %‘lﬂ e
(80(2“ 233-8431 f=2 November 30,1994
Y
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Radio, and Fiber Optics.

$44.95
$29.95
.................... $44.95
... $44.95
... $44 95

VT102 Introduction to VCR Repair ..
VT103 VCR Maintenance & Repair ..

VT201 Direct Current
VT202 Alternating Current .
VVT203 Semiconductors .....

VT204 Power Supplies ... . 544 95
VT 205 Ampliﬁers L I
VT206 Oscillators .. .. $44 95
VT301 Digital 1 ... .. $44 .95

SAVEIII Buy any B wdeos for only $240

Call Toll Free 1-800-678-6113

or mail check or money order to:
UCANDO Videos, P.O. Box 928, Greenville, OH 45331

UCANDO is
"Changing The Way The World Learns Electronics"

UCANDO'S unique computer animation makes learning electronics fast and
easy. These videos will...teach you more in less time...allow you to learn at
your own pace...help you remember more of what you learn...give you years
of quality use...become a valuable source of reference material...make your
understanding of electronics complete and help you build your future today.
UCANDO has videos in Basic Electronics, Digital Electronics, AM and FM

VT302 Digital 2 $44.95
VT303 Digital 3 .. g

VT304 Digital 4 ............... $44.95
VT305 Digital 5 $44.95
VT306 Digital 6 .. . $44.95

$44 95
VT402 FM Radio Part 1 .. $44.95
VT403 FM Radio Part 2 .. $44.95
VT501 Fiber Optics .......... $44.95

DEATH FORCES Sale! LAB and TEST
EQUIPMENT. #1722A Instrument Con-
troller with #8020S mass storage unit
$2,500. #8520A Digital multimeter $1,300.
#8506A Thermal RMS digital multimeter
$3,100. #2280B Data logging system with
2 isothermal input cards, one high per-
formance A/D converter card and one
Analog output card with digital tape
backup $4,800. HP 1744A 100MHz Stor-
age Oscilloscope $675. HP 6265A dual
DC power supply $450. HP 180A 50MHz
Dual Channel Oscilloscope $300. Fluke
873A AC/DC Differential Voltmeter $225,
Tektronix EAS 9129 main frame 100MHz
logic analyzer with digital tape backup
with ALL card slots filled $17,500. Call
818-609-3001 or write to K.H., 14120 Ven-
tura Blvd. Suite 443, Sherman QOaks, CA
91423.

LOGIC ANALYZERS: HP 1630D logic
analyzer (100MHz timing, 25MHz state)
$995. Tek 308 data analyzer $330. Tek 318
data analyzer $430. HP 1615A complete
$395. Pods for HP 1600A $39 each. Tek
7D01/DF1 logic analyzer plug-in, up to
100MHz, with pods $225. Tek 7D02 logic
analyzer plug-in, with PM 101 $225. Tek
DAS 9129 color systems, up to 660MHz,
lower prices. Everything sold with war-
ranty. Pepper Systems, 214-353-0257.

TEST EQUIPMENT Sale: Behiman Engi-
neering UPS10-11B6 uninterruptable sup-
ply; 120V 10 amp, $300; Sola 260050750;
UPS 750VA, $300; HP 5245L, $250; HP
5246L $100; HP 5252A, $100; HP 5253A,
$150; HP 5264A, $200; HP 5255A, $300;
HP 5257A, $400; HP 5328A, $200; HP
5303A, HP 5300A 500MHz counter, $200;
HP 5261A, preamp, $100; HP 618C, $300;
HP 628A, $250; HP 639C, $200; HP 428B,
$250, Systron Donner 8152A, $150; HP
4260A, $300; HP 461A, $100. A-Comm
Electronics, 303-290-8012.

IS YOUR computer or TV killing you?
Electromagnetic fields have been found
to cause cancer, leukemia, brain tumors,
etc. Check any electrical appliance with
“Field Finder.” Measures milligauss and
indicates strength with “'green,” “yel-
low,” and “red” warning lights. Shipped
postpaid $45. Goldtek, Box 128, Methuen,
MA 01844. 508-374-2254.

PROGRAMMER ZAP model 48 $125. Call
Mike at 607-533-3603.

DISTORTION ANALYZER, Sound Tech-
nology 1700B/03/05 $695. Fluke 8920A
true RMS, $435, Wavetek 159 program-
mable waveform generator $250. Krohn-
Hite audio filters: 3202 $175; 3700 $175.
All quaranteed. Call Joe, 812-384-3362,
FAX 812-384.9464.

FUNCTION GENERATORS:
Interstate P25, 50MHz pulse gen, $200;
Krohn Hite 5200, $250; Tenma 72-380,
$250; Wavetek 111, $150; Clark Heiss 744,
$150; Oscillators HP200AB, $100; HP
204C, $150; HP 654A, $250; HP 651B,
$250; HP 4204A, $300; HP 8006A, $200,
power meters; HP 432A, $350; HP 8900A,
$150; HP 8900B, $200, Boonton 42AD,
$250. A-Comm Electronics, 303-290-8012.

455 PORTABLE Tektronix oscilloscope,
B&K function generator, B&K transistor
checker, B&K capacitance checker, Ul-
travarible pulse generator, TR1000 fre-
quency counter. B&R Enterprise, PO Box
662, Portage, MI 49081.

COMMUNICATIONS SERVICE MONI-
TOR WAVETEK SSI 3000 for sale, servi-
ice center calibration seals intact and
working fine, purchased cellular unit.
$2,000. For information, 614-489-5479.

TEKTRONIX 5A18N. | have 7 in factory
sealed boxes $300 ea., shipping includ-
ed. Joe, 818-287-7453.
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TIRED OF junky used equipment? HP-
Tek-Fluke-etc. Clean, calibrated, sealed
certified with manuals. Pay a little more
for Quality ISO-MIL-FDA. No Hassle De-
als. Call Bill Hedrick, Instrument Repair
Labs, Inc., 1-800-345-6140.

WANTED: NORTH Atlantic test equip-
ment, including angle position indicators
8025, 8300, 8500, 8BOO dead or alive.
Repair and certification available for
most North Atlantic equipment. Phone or
fax your list to 507-663-7866. Phase Tech-
nology, 1006 Wildwood Court, Northfield,
MN 55057.

SPECTRUM ANALYZER HP 3582A
$2,865/offer. DEXIS, 612-944-7670.

BUY, SELL, late model test equipment,
all makes. Buy parts for HP, Tek and
Fluke. Jim, JCS, Ph: B00-44-TESLA, FAX:
510-475-0442.

WANTED: TWT Amps bad/good, new/
used, and TWT tubes. We buy all types of
test equipment. Call/Fax Richard at:
MHz Electronics, 602-265-0731. FAX:
602-285-9066.

TEK TEST signal generator, 146 NTSC.
$1,300/offer. DEXIS, 612-944-7670.

HP8406A COMB/MARKER GENERATOR.
BRAND NEW, UNUSED, LATE SERIAL,
MANUAL, IN UNOPENED BOX. A must
for calibrating spectrum analyzer system,
$450. Wade, 309-523-3262.

HP 4815A Z-METER PROBES: HP has
granted Sandford Associates the right to
repair the Probe. Former HP Tech/Supv,
with Z-meter expertise, specs, parts, spe-
cial tooling, restores & warrantees pro-
bes to HP/QA specs. Many HP 4815A
factory parts available. Tel/write: Sand-
ford Assoclates, 110 Highview Terr.,
Hackettstown, NJ 07840. 908-852-7989,
CIS: 72540,1345.

HP SIGNAL Generator B654A, $595/offer.
DEXIS, 612-944-7670.

FEITEK HAS the test equipment you
want at reasonable prices. We buy, sell,
and trade HP, Tek, G.R., etc. Call or Fax
Monday thru Friday 9 to 5, 314-423-1770,
or write us at Box 3423, St. Louis, MO
63143.

TEST EQUIPMENT FOR SALE/WANTED:
RF, Microwave, Video and Fiber Optic.
Cable TV, Broadcast TV, Satellite and
related industries. Wavetek, Tektronix,
Hewlett Packard and other manufactur-
ers. Spectrum Analyzers, Signal Level
Meters, Sweep Systems, TDRs, OTDRs,
and much more. PTL Cable Service.
Phone 407-747-3647, FAX 407-575-4635.

HP TRANSMISSION test set, 3351A
$345/offer. DEXIS, 612-944-7670.

WANTED: FLUKE model Y8100 clamp-on
DCIAC current probe. Call Cleve, 602-971-
0643.

Vigh Speed
Samgig i
\4 nd
w23z | S E
L | s
(9600)

50MHZ 24 CHANNEL LOGIC ANALYZER
only $199! VGA graphics PC based inter-
face, with RS232 link, programmable trig-
ger, up to 192K bytes RAM, fully assem-
bled and tested, ONE YEAR WARRANTY.
Get this powerful new tool at this incred-
ibly low price! ProBoard Circuits: 305-
721-9062, 6031 NW 80th Avenue, Tamar-
ac, FL 33321.

NORTH ATLANTIC angle position meter
API-8025. Also phase angle voltmeter
202BR. $595 each. Includes manual and
certification. DEXIS, 612-944-7670.

Digital Storage Oscilloscope
For $169.95

Portable
Low Cost

Includes Cable, AC
Adaptor,
and Software
Assembled & Tested $169.95
Kit{without case)...... $119,95
Shipping ..57.50 {air $11.50)

O-Scope 1 is a digital storage oscilloscope
module that connects via the printer port and
turns a PC AT compatible computer into a
smart digital storage oscilloscope, spectrum

Easy to Use

299

Specifications

+ Size: 5.75" x3.5" 2 1.2", 8 oz.

+ Input: 10V to 50mV/Div. DC - 22kHz (-3dB)

+ Sweep: l0sec to 500 usec/Div. (plus expansions)*

« Sample rate: 100,000 Samples/sec*

* Accuracy: 3% typical

* Power: 12VDC < 100 ma.

* Uses standard xI, x10 scope probe

* Works with EGA, VGA, MGA displays
Advanced Features

B 128 point frequency spectrum mode DC-50kHz*

B Print Screen and data logging to disk

B Calculates waveform frequency and period

B Voltage displays - Min, Max, Ave, and RMS
*“On most AT compatible computers

analyzer, frequency counter, and volt meter
Uses include

* Automotive Diagnostics
* Power Supplies

*  Production Testing

* Techncal Sales

* Education & Training

* Audio/Stereo Equipment
= Industrial Instrumentation
* Field Service

= Sound System Setup

+ Analytical Instrumentation

Allison Technology Corporation
8343 Carvel Houston, TX 77036

Orders & Inquiries: 1-800-980-9806 or FAX

Technical: 1-713-777-0401, FAX/BBS 1-713-777-4746

THE BEST
8085 MICRO-
PROCESSOR
TRAINING
SYSTEM

JUST GOT BETTER!

No other training system wa know of comes closa to
matching the PRIMER's features at this low price. The
PRIMER tsaches more and is easier lo use than other
comparably priced trainers. The over 100 page Sell
Instruction manual takes you from binary number
systems, to processing interrupts. At the end of the
manual are working examples of using a photocell, a

Write in 168 on Reader Service Card.

TEST EQUIPMENT Sale: HP 8690A
sweeper frame, $200; HP 8690B, $250; HP
8695A, $300; HP 8694B, $300; HP 8693B,
$200; HP 8709A, synchronizer $200; HP
8731A, $100; HP 141S, $250; HP 8553B,
$500; HP 8443A tracking gen LED dis-
play, $650; HP 8620A, $300; HP 415E,
$150; HP 415D, $100; HP 8743A, $500; HP
8410B, $350; HP 8410A, $300; HP B413A,
$150; HP 8414A, $300; HP 8412A, $300;
HP B405A vector VM, $500. Send for test
equipment sales list. A-Comm Electron-
ics, 7198 S. Quince Street, Englewood,
CO 80112. 303-290-8012.

TEST EQUIPMENT: We buy and sell late
model HP, TEK, Fiuke, Wavetek, GR, etc.
All equipment we sell is calibrated and
guaranteed to meet manufacturers spec-
ifications. KANDEL ELECTRONICS, Inc.,
PO Box 204, Oreland, PA 19075. Toll Free
1-800-582-TEST (8378), 215-233-6100, FAX
215-886-7017.

HP 3782B ERROR detector $300, HP
3781B pattern generator $300, HP 3586B
selective level meter $600, HP 3777B
PCM terminal test set $500, Fluke 1911A
opt 03 $225. SOUTHCOAST SURPLUS,
714-830-9170, FAX: 714-454-9841.

B&K 830 cap meter, $165. Ballantine
3028A DMM, $75. Fluke 1980A counter,
$175. Fluke 8010M DMM, $105. General
Radio 1209B oscillator, $200. General
Radio 1390B noise generator, $250. Gen-
eral Radio 1568A wave analyzer, $325. HP
851B spectrum analyzer display section,
$125. HP 1645A data error analyzer, w/
manual, $625. Call Pat, Alaska-Omega
Electronics, 907-474-8958.

TEKTRONIX OSCILLOSCOPES and plug-
ins: 321A portables, 464 Storage, 465M,
485, 545B, 7603, R7633, 7704A, 7904,
TA15AN11, 7A16P, TA26, TA29,
7B53AN11, 7D01/DF1/DL2, 7D14 counter,
7D20 DSO. Warranty. 619-439-1345, 1-800-
862-8983.

RACAL RECEIVER/CONTROLLER 90528
opt 1, 2, 3, complete system $875. HEW-
LETT PACKARD 491C, 2-4 GHz, 1 watt
excellent conditon, $225. Krohn Hite 3202
filter as new condition, $300. HP 415D,
SWR bridge $70. Psitech Plus, 707-745-
4804, FAX: 707-745-1060.

TEKTRONIX PLUG-INS: AA 501 distortion
analyzer $1,295. DA 4084 distortion ana-
lyzer (like AA 5001) $1,295. AM 503, A6302
current probe, amplifier; DC to 50MHz
$890. DM 502A auto-ranging multimeter
$215. PG 508 50MHz pulse generator
(variable rise, fall times) $325. PS 503A
power supply $250. SW 50311 400MHz
sweep generator $325. TR 503 .1 to 1800
MHz tracking generator $1,400. Excellent
condition! With warranty. Many others
available; mainframes available. Pepper
Systems, 214-353-0257.

FOR SALE: GR1602A immitance bridge
wlall accessories, 40-1000 MHz, $200;
GR1608A precision RLC bridge, $250;
GR1650B portable RLC bridge, $200;
HP895A power supply, 0-320 VDC @
1.5A, $275. Measurements 803A FM sig-
nal generator, ham and commercial FM
bands to 1GHz, $150. All with manuals,
fully operational and guaranteed. C.P.
Hearn, 104 Glenwood Drive, Willlams-
burg, VA 23185. 804-229-7263.

* ¥ % HELP US

C.W. WOLFE COMMUNICATIONS, INC.

We're overstocked which means BIG savings
on all our overstocked inventory —
radios, reeds, elements, base cards.

OUT SALE * % *

WE BUY, SELL & TRADE ALL BRANDS OF
2-WAY RADIOS & ACCESSORIES

Call or write for

406-252-9220 » FAX 406-252-9617
1113 Central, Billings, MT 59102

our current flyer.

P sansor, making a wave form generator, a
timer with alarm, and a motor speed controller using
back EMF. The PRIMER comes with everything you
need to start programming the BOBS in machine
language. Continue on to program in Assambler, Forth,
andBASICwith optional upgradeand software. Upgrade
includes: RS232 serial port, cable, and 32K of battery
backed RAM. Picture shown with upgrade option and
optional heavy-duty keypad installed. The PRIMER is
$119.95 in kit form. The PRIMER assembled & tested
by EMAC is $169.95. Order now and receive one free
power supply. Please add $5.00 for shipping in USA.

EITIAC inc.

618-529-4525  FAX: 618-457-0110
BBS:529-5708 ~ P.0.BOX 2042

CARBONDALE, IL 62902

Write in 51 on Reader Service Card,

Get A Quarter

Every Time Someone
Uses The Phone.

LOW COST
HIGH RETURN
DESK TOP
COIN PHONES

¢ Adjustable Volume Control
* Extended Warranty Available
= FCC/UL Approved
* Attractive Gray Color

Best wholesale prices in the U.S....
We will NOT be undersold!
Forget the rest, call the best!

G-TEL
713-550-5592
Fax 713-550-1028

Write in 90 on Reader Service Card.

Write in 129 on Reader Service Card. 51



RADIO DOCTORS GIVE FREE ADVICE
ON MARINE H.F. SSB

w‘hm

AR ml‘ﬁ
LR

by Gordon West
EMT-P

“Give your patient an eight liter
flow of oxygen by the face mask.
Place a sterile dressing over the
avulsed wound. When the dressing
soaks through, don't remove it —
just put another sterile dressing
over the first one and so on,”
instructs the radio operator relay-
ing the (.S. Coast Guard's flight
surgeon's instructions.

“But there is something stick-
ing out of the flesh,” is the other
side of the conversation you can
hear by pushing the “TX" offset on
your marine SSB transceiver.

“Just leave it alone — get the
dressing around it and stop the
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bleeding now,” instructs the Coast
Guard radio officer.

This is not a test. This is not an
exercise. This is the real thing, car-
ried out on almost a daily basis
over marine single sideband
AMVER Coast Guard frequencies.
You are listening to real-life drama
that is taking place somewhere out
on the high seas, thousands of
miles away from any medical facili-
ty. The frequencies are duplex —
the ship frequency is separated
several hundred kilohertz below the
coast transmit frequency. Marine
single sideband transceivers are all
factory pre-programmed for instant
dialup of the U.S. Coast Guard
AMVER safety liaison channels
shown in Table 1.

These marine SSB duplex

As you tune around the hundreds
of marine SSB channels, you come

across one duplex frequency pair
that sounds like it is straight from
the TV series “Rescue 911."

channels, assigned a frequency
pair by their ITU channel designa-
tors, are monitored by the following
United States Coast Guard commu-
nications facilities:

» Miami, call sign NMA,
Channel 601 primary, 24 hours

» San Francisco, call sign
NMC, all channels, 24 hours

+ Boston, call sign NMF, all
channels

» New Orleans, call sign NMG,
all channels

- Portsmouth, call sign NMN,
all channels

« Honolulu, call sign NMO, all
channels

- Kodiak, call sign NOJ,
Channel 601 primary

« Guam, call sign NRV, all
channels

WHAT, NO 2182 KHz?

These U.S. Coast Guard ITU
(International Telecommunications
Union) duplex (one for transmit,
one for receive) channels are high
enough in frequency that the
ionosphere will refract the skywave
signals over thousands of miles.

Channel 424 and Channel 601
are best for nighttime use. Channel
816, Channel 1205, and Channel
1625 are best for daytime use. The
international distress and national
calling frequency 2182 KHz, sim-
plex, is so low in frequency that
daytime ionospheric absorption
renders the frequency almost use-
less for any range beyond 50 miles.
You could probably do better on
marine VHF Channel 16.

At nighttime, 2182 KHz is ham-
mered by static from lightning
thousands of miles away, so propa-
gation of this short-range frequen-
cy to any Coast Guard shore facili-
ty would only be limited to 500
miles at its sporadic best. You
could get lucky and find a passing
cruise ship on 2182 KHz, but 2182

KHz would not necessarily be the
very best frequency to shout
Mayday on for someone over 500
miles away.

The U.S. Coast Guard AMVER
duplex channels are part of a

worldwide network of the
Automated Mutual-Assistance
VEssel Rescue system, which

began in 1958 as a computerized
search and rescue tool for mer-
chant ships in the North Atlantic
ocean. Today, AMVER is the only
worldwide safety network, safe-
guarding ships for more than 134
nations, in every ocean of the
world. This service is as much a
part of pleasure sailing boats as it
is for commercial ships. AMVER
reflects the essence of that bond
between any type of vessel out on
the high seas.

AMVER participation is free,
voluntary, and available to ships of
all nations, making it a cost-effec-
tive and efficient search and rescue
tool. AMVER is fully endorsed by
the International Maritime
Organization (IMO) and is available
to the world’s cruise and shipping
communities, as well as all plea-
sure yachts.

Every day, more than 2,600
vessels worldwide participate in the
AMVER safety network. A comput-
er at AMVER headquarters on
Governors Island in New York plots
the voyages of more than 15,000
ships. Significant voyage informa-
tion such as time of departure, des-
tination, turn points, radio call
sign, MEDICAL PERSONNEL
ONBOARD, and other relevant
data are transmitted to the AMVER
computer facility in Martinsburg,
WV. The computer can, as request-
ed, dead reckon the location of
AMVER vessels in relation to a
pleasure boat distress call.

A network of 130 coastal radio
stations worldwide relays AMVER
position reports from participants
at no cost. All AMVER reports from

6200 KHz

41.34..1,“.-.;

8240 KHz

12242 KHz 16432 KHz




Marine
SSB long
range
radios can

Coast
Guard
Doctor
quick!

commercial boats are protected
and are used exclusively for
humanitarian purposes. It is avail-
able only to recognized search and
rescue agencies around the world.

U.8. Coast Guard
AMVER Safety Network
Building 110
Governors Island,
New York, NY 10004
PHONE (212) 668-7764
FAX (212) 668-768.

YOUR DOCTOR ON
H.F. SSB

Onboard medical emergencies
are a daily occurrence over the
AMVER SSB long-range channels.
Popular U.S.-sold marine SSB
transceivers for pleasure boats all
have these channels prepro-
grammed into a permanent ITU
memory bank:

« Furuno

« Harris

< Hull

+ [COM America

« Kenwood

« Radio Holland
+ Raytheon

- SEA

» SGC

Regardless of the marine SSB
you have purchased, if it is fully
synthesized (as opposed to crystal-
controlled), it will have these
AMVER ITU channels permanently
stored in memory and completely
safe from accidental erasure.

Here in the United States, all
U.S. Coast Guard communication
stations (COMMSTAS) electroni-
cally scan the AMVER frequencies
for incoming distress or emergency
medical traffic coming from plea-
sure and commercial vessels.

“We electronically scan these
channels, so any call up to our
radio station must be a relatively
long one in order for our sets to
lock on,” comments the U.S. Coast
Guard communications facility,
NMC. “Just a quick call to any
Coast Guard facility might be
missed in all of the other traffic that
we are simultaneously listening to,”

adds the Coast Guard.

AMVER CALLING
PROCEDURE

AMVER Channel 816 and
Channel 1205 are your best bet for
reaching out thousands of miles to
one of the U.S. Coast Guard moni-
toring facilities. Say the words,
“Calling the Coast Guard on
AMVER Channel —,"” for 45 solid
seconds, interspersing your vessel
name, FCC call letters, and your
approximate location. Speak
directly into the microphone held
less than one inch from your
mouth, and repeat your call contin-
uously for 45 seconds, and then lis-
ten for 30 seconds. Repeat this
sequence three
or four times to
attract the atten-
tion of the
U.S. Coast Guard
monitoring sta-
tions.

If it's a life-
threatening emer-
gency, punctuate
your call with the
words “Mayday,
M ia+y' d ‘a y
Mayday.” This
puts your call as
the highest priori-

Emergency
medical
personnel are

as close as
your SSB
microphone.

reach the

ty over other radio calls on fre-
quency. You should get an
immediate response.

If you can't get directly
through to the U.S. Coast Guard
on their AMVER ITU channels,
switch frequencies for the GOR-
DON WEST BEST BET to reach
someone on shore to alert the
Coast Guard — ATET high seas
marine operators.

The ATET public correspon-
dence channels are vigorously
monitored for incoming traffic.
After all, their revenue depends
on getting every single call from
all ship stations coming in on
their frequencies.

“Here at station KMI serving
the Pacific, we can patch you into
the U.S. Coast Guard within sec-
onds of receiving your call for
help,” comments John Schuster,
manager of the KMI high
seas radiotelephone station in
Oakland. “When we receive a
declared emergency call, we dial
into the U.S. Coast Guard rescue
coordination center hot line
reserved exclusively for incoming
emergency calls,” adds Schuster.
“Here at the AT&T high seas radio
station, we do the dialing for you to
the Coast Guard, so all you need to
do is to declare an emergency and
request help,” finalizes Schuster.

THIS PHONE PATCH IS FREE
FROM STATIONS KMI, OAKLAND,
CALIFORNIA; WOO, NEW JER-
SEY; AND WOM, MIAM],
FLORIDA.

Once the U.S. Coast Guard is
on line, they'll get the emergency
call under way, and then ask you to
switch over to one of their AMVER
channels. If you compare the radio
systems between ATET high seas
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marine telephone service and the
U.S. Coast Guard, they are compa-
rable in every sense. Once you
make contact, they will hear you,
and you will hear them extremely
well no matter where in the world
you are, up to 8,000 miles away
from the U.S. coast line.

For onboard medical emergen-
cies, the U.S. Coast Guard may
elect for the victim to be evacuated
by a nearby commercial or military
vessel via their AMVER reported
position. During the 1969 trans-
Pacific yacht race, a mariner
aboard “Mahia” was hit in the head
with a spinnaker pole and was
bleeding profusely and was para-
lyzed. Via the (.S. Coast Guard
AMVER system, a (.S. Navy sub-
marine surfaces out of the depths
below, sends over a corpsman, and
the patient gets a fast underwater
ride to a Pearl Harbor hospital.
Unbelievable, but routine for the
AMVER system.

But sometimes you are out
there with no nearby help. This is
where the U.S. Coast Guard brings
the flight surgeon on line to discuss
emergency medical measures.

Do you have an emergency
medical kit onboard? Who is quali-
fied to follow the instructions to use
what is inside? You will also be
asked a LENGTHY work-up on the
injured person onboard. No doc-
tor’'s advice is given out over the
airwaves until EVERYTHING is
known about the patient and his or
her injury.

“If someone in Banderas Bay is
bitten by a sea snake, we need to
know everything about that sea
snake, too,” adds a Coast Guard
medical corpsman out of San
Diego. “Color, length, description
of its mouth, special markings —
we need as much information as
possible before attempting to diag-
nose and treat an emergency over
radio waves,” adds the corpsman.

And the U.S. Coast Guard also
has back-up medical advice from
the only hospital in the world that
gives out doctor's “advice” to any
mariner in trouble: CIRM Roma
Hospital in Italy. CIRM Roma can
be contacted through a local res-
cue agency or direct via satellite
communications in rare cases
where they might have the answer
to a mysterious illness onboard.
This hospital can communicate in
all languages, and it takes about 12
hours to get an official opinion
from a CIRM Roma doctor. With
the U.S. Coast Guard flight sur-
geon, they can many times come
up with advice in less than a half
hour.

PRE-EMERGENCY
PREPARATION

1) Is your marine SSB trans-
54 November 1994/Nuts & Volts Magazine

ceiver properly licensed with the
Federal Communications Com-
mission and fully functional on all
ITU channels? You can run radio
checks with the high seas marine
operator stations KMI, WOO, and
WOM. Don't use AMVER frequen-
cies for radio checks EVER.

2) Free high seas marine SSB
frequency guide. Send a self-
addressed large envelope with five
first-class stamps inside the enve-
lope to Gordon West, ATTN: ATET
Frequency Guide, 2414 College
Drive, Costa Mesa, CA 92626.

3) Listen in on the following
ITU channels, and know how to dial
them up quickly:

- Channel 424

+ Channel 601

» Channel 816

« Channel 1205

« Channel 1625

If the channel is clear, check
both the receive and transmit fre-
quencies to insure they agree with
the AMVER frequencies listed in
this article.

4) Before sailing, take an emer-
gency medical technician course,
or other approved medical emer-
gency at sea seminar to develop a
medical kit and paperwork for the
collection of necessary information
for the U.S. Coast Guard's flight
surgeon. Work with your medical
emergency instructor to develop a
medical kit that will serve the emer-
gency needs of everyone onboard.

5) Periodically, run through a
medical emergency exercise, and
use the AT&T high seas marine
operator as a radio check to assure
you of being able to get back to
shore with a radio call to reach the
U.S. Coast Guard flight surgeon.

6) Join AMVER. Write or call
them for their information pack,
and give them a donation for their
newsletters. They could save your
life. While you won’t be checking
into the AMVER system on a daily
basis, get to know their service in
case you need to find some med-
ical help near you out there on all
that water. And if there's nobody
close by, your long-range SSB
transceiver can get the doctor on

the line in just a matter of minutes.
NV

‘emergency medical technician

- Gordon West is a registered

with charter membership to tha
National Registry of Eme
Medical Technicians, and ol s
numerous Fcc radio licenses and
runs Gordon West Radio School
'or both amateur radio train-
ng, as well as commercial

d?ote!epnona operator license
instruction.

QUALITY COMPUTER COMPONENTS **

MOTHER BOARDS
386DX-40 W/CPU & 128K ... S 125.00

FLOPPY| e 0 0 0 SPECIALS eoeoe
386SX- 40 W/CPU ....ccvvcinivaaae S 83500 | DRIVES

486DX VESA 1/B W/256K .. 5 128.00{$85.00
VIDEO & IDE CONTROLLERS |PER SET!!

486 VESA LOCAL BUS
MAINBOARD W/ 256K CACHE
— PLUS —
1 MB 32 BIT VESA VIDEO &
32 BIT VESA IDE |/0 CARD

MITSUMI CD-R
14.4 FAX/MODEM ....covvveenes S 148.00

M i § 180,00 |

WE STOCK IT ALL .... CPUs, ME

IDE & [/O W/CABLES «......5 14.00 [ HARD | COMPLETE WITH CABLES & SOFTWARE
VESA LB IDE 81023 3600 | prrves | ONLY ... 249.00
MB VESAVIDEO -oumz3 9600 [ 130 MB | 250 M8 SAWSUNG RARD DRIVE

ADD ON CARDS & MISC  [SEAGATE} 54 g cONNOR TAPE DRIVE
2400 DATA MODEM .oe.ecee S 28.00
9624 FAX/MODEM { 3400|9168 | ONLY ... $389.00
101 DELUXE KEYBOARD...5 19.00 | 250 MB | ALLPRODUCTS ARE 1ST QUALITY FACTORY

& FULLY WARRANTIED.

MINITOWER W/PS & LED.§ 5200 §o s vici-x(

$ 235.
ORY, COMPLETE & BAREBONE SYSTEMS

NEW
WE DO NOT CARRY ANY REFURB OR USED
GOODS, CALL FOR OUR COMPLETE PRODUCT
LIST. DEALERS WELCOME - TERMS AVAILABLE.

B W C COMPANY, INC.

PHONE :

DEALERS WELCOME ... TERMS AVAILABLE ... CALL FOR FREE PRICE LIST

Write in 167 on Reader Service Card.

[#80 TEST EQUIPMENT cont. |

HEWLETT PACKARD 200CDR $135,
1123A $75, 1431A $150, 1755A $35, 1781B
$45, MX-2962C/USM $35, 5261A $30,
7803B $50, 8750A/+ cable $250; TEK-
TRONIX 106/+ manual $50, 127 $50 +
UPS. Robert, 303-988-2089.

HP 1725A 400MHZ oscilloscope $500, HP
8413 phase gain indicator $100, HP
3575A gain phase meter $675, HP 6131B
digital voltage source $175, HP 6201
power supply $80, HP 680A digital analog
convector $100, Fluke 8500A digital mul-
timeter $65, Systron Donner counter/tim-
er 6150 $75, Fluke 1953AE counter timer
$250, Fluke 8000 digital multimeter $60,
Tek 7B71 $100, Tek P6451 data acquisi-
tion probe $45, Keithley 169 multimeter,
177 microvolt DMM $80, GRD 2300 sys-
tems development systems call, Preston
GMAD-1A analog to digital conversion
system $100, Elgar 441, 443, Series 400
fixed frequency oscillator $50, freq. mul-
tiplier 45Hz-10KHz $100, H-H Scott ran-
dom noise generator $50, Phillips chart
recorder PM8236 $125, Tek 8540 integra-
tion unite $100, HP 102698, ageneral
purpose probe interface $50, HP 2912A
feed scanner $75, HP 85 $100, HP 3453A
digital stimulator response call. 714-827-
7345,

VEHICLE COMPUTER Scan Tool OTC-
2000 wicarts $230. DEXIS, 612-944-7670.

(803) 764-0474

FAX : (803) 824-027

NEW! MEGOHM EXPANDER. Now you
can measure from 20 MEGOHMS to 1500
MEGOHMS using your own DIGITAL
MULTIMETER as a readout, and a simple
conversion chart. Most DMMs do not
read over 20 MEGOHMS, limiting your
measurement capability. Now you can
interpret MOTOR, TRANSFORMER and
CAPACITOR resistance loss, plus RELAY
CONTACT resistance, and GROUND
(EARTH) measurements. The MEGOHM
EXPANDER operates on the partial
bridge philosophy, wherein the imped-
ance of the DMM, the MEGOHM EXPAN-
DER and the UNKNOWN resistance com-
pliment the balance. The MEGOHM EX-
PANDER is LIGHT, PORTABLE and AC-
CURATE to +5% and it's also a fraction
of the cost of an equivalent instrument.
One Year Warranty. Made in America.
INTRODUCTORY PRICE $161 (PP 48). EXI
CO., PO Box 460, Brookshire, TX 77423.
713-934-1800.

HP 3400A Voltmeter 1Mv-300V $165. DE-
XIS, 612-944-7670.

ESI SR104 standard resistor 10,000
Ohms. ESI SC1000 capacitance standard
750 peak volts. Bird electronic indicator
standard wave. Astro-Med ZF8000 8
channel chart recorder. Natel 8 channel
carrier amp sys. MD2088. DCA-10 10 watt
amp. Fluke 752A. Fluke 1722A. EIP 575
Austron 2100F. Hughes TWT. Call 517-
876-6666, FAX: 517-876-6363.

OBSOLETE CRTs. Mostly Tek. 1960's
vintage. Also, wide variety working. Elec.
Test Instrumentation. Questions? Call
619-697-6584.

TEKTRONIX 1240A logic analyzer $1,500,
9129 DAS logic analyzers $1,000 ea., HP
1980 scope $1,500, Rockland 500ke spec-
trum analyzer $500. 818-352-6619.

RXII VIDEO STABILIZER!

Fﬁmuck Feather

TN PaAVAVA VAV AVAT A

For A Limited Time Only!

Get clear videos every time! Enjoy o clear picture with pure color and
clarity on all your rented video fapes. The RXII VIDEO STABILIZER
eliminates darkening and shifting of colors, unwanted lines and
flashing or jogged edges caused by copyguards. State of the art
integrated circuitry completely eliminates all copy protection and
jamming signals. The RXIl is ultra compact and fully automatic. Just
pop in one 9V battery (not included) and hook it up! Compatible with all VCRs nnd TVs.

Order now!!!

1-800-526-3717

645 Temple 70 » Long Beach, (4 90814 » (310) 434-5641 = FAX (310) 434.9142

CAT#¥5-1

nnlys29 plus $3.00 PRH

Write in 206 on Reader Service Card.



QUALITY
SERVICE

VALUE

ceramic

chips

computer grade
electrolytic
mica

“WE EXCEL WHERE OTHERS FAIL”

@YMPHONY

Electronics Corporation
10127 Jefferson Boulevard, Culver City, CA 90230
(310) 837-0155 = FAX: (310) 837-0159 = (800) 347-0743

CAPACITORS

Stocked in Depth

® tantalum

Immediate Answers, Availability and Delivery
If We Don't Have It, We'll Find It

monolithic
mylar
polyester

polypropylene
polystyrene

5

Write in 128 on Reader Service Card.

EQUIPMENT MANUALS. We have 1000's
of service and operators manuals for all
types of test and measurement equip-
ment from 1950 to present. All test
equipment manufacturers are represent-
ed. Call, write, or FAX your want list.
Please include mfg’'s manual P/N & unit
serial no's if known. Manuals Plus, PO
Box 937, Spanaway, WA 98387. 206-531-
8031 or FAX: 206-536-1121.

TEKTRONIX: 7104 w/1 ea. 7A29, 7A26,
7B92A $6,000. TEK 7904 w/7A26, 7A19,
7B92A $800. TEK 7704A wi(2) 7A286, 7B80,
7B85 $750. TEK 475 $650; TEK 465B/
DM44 $650; TEK 2335 100MHz rugge-
dized portable $750. HP B616A 1.8-4.5
GHz generator $600. BIOMATION K500-D
500MHz analyzer wiprobes, complete
$750; BIOMATION K105-D 100MHz 84
channels, dual floppy wi/probes, com-
plete $750; BIOMATION K102D 40 chan,
100MHz wiprobes, complete $350. RA-
CAL-DANA Type 1992 A, B, C channel
counter 1.3GHz, 1.0 nsec, w/GPIB, like
new $875. DATRON 1062 DVM, 6 1/2 digit,
GPIB $1,500. FLUKE 515A portable AC/
DC, Ohms calibrator $1,500; FLUKE 343A
DC calibrator $1,600; FLUKE 8502A DVM
6 1/2 digit, OPT 2, 3, 5, 9 $900. KEITHLEY
485 picoammeter w/GPIB, Ni-Cad battery
$425. SOLTEC BK33 portable oscillo-
graph recorder, 4 chan w/marker, new
$2,500. Trig-Tek 355A dual linflog AC/DC
converters, 60dB gain $400. Burleigh PZ-
70 1000V Op-Amp, drives piezo devices
$350 ea. Unholtz-Dickie 1000 mV/g piezo
accelerometers w/pre-amp calibrated
$100 ea., 4 for $300. VME card cages: 20
slot J1 & J2 backplanes, new. VME
memories: Radstone/Plessy 2EP-2 32 bit
DRAM $125. All equipment in excellent
condition, fully tested, manuals, guar-
anteed. Call 510-530-5992 for detalls.

KEITHLEY 147 Nano voltmeter detector,
$250; Keithley 601, electrometer, $200;
Keithley 169, $100; Keithley 168, $150;
MagnaFlux FM120, conductivity measur-
ing inst, $150; Mosley 680 chart recorder,
$75; Nicolet NPC-764 logic ana and pro-
bes, $500; Scientific Atlanta 1750 receiv-
er, $400; HP 302A wave ana, $200; Wek-
sler Instrument, 0811PU, 7 day vacuum
chart recorder, $150; Wavetek 907 7-11
GHz sig gen, $700; Varion 6130 X-Band
Klystron, $50; Wavetek 157, $200; Photo-
dyne 1950XR fiber optic attenuator, $150;
Scientific Atlanta 1691 wave guide fault
locator 2.9-4 GHz, $200; Pacific Measure-
ments 1009 dig power meter, $200; Bird
82A, 500W RF load, $200; Bird 818, $100;
DEC VR160DA color monitors new in
box, $150 ea.; Boonton 230A, power amp,
$250. A-Comm Electronics, 303-290-8012.

HP SPECTRUM analyzers. 10MHz-18GHz
(with mixers 40GHz). HP 141T-8552B-
8555A system with manuals and 30 day
guarnatee. $1,950. Tech-Systems, 1-800-
435-1516.

FREQUENCY COUNTERS; EIP 371,
GPIB, high stability options, $750. Tektro-
nix: DC509 $275, DC503 $150. HP 5327B
$200; 5315A $200; 5300B/5308 $150. Fluke
7220A 1.3GHz $250. All guaranteed. Call
Joe, 812-384-3362, FAX 812-384-9464.

HP 3457A "‘current catalog" DMM 3-1/2-7-
1/2 digits, $2,100, options available. Call
1-800-435-1516 Tech Systems.

TEKTRONIX 453 portable scope. Late
703H model. 50MHz, dual trace, delayed
sweep. Like new. Meticulously serviced
& calibrated. Includes storage front cov-
er, 2 new Tek P6103 X10 probes &
manual. $325 + UPS. Alan Kriss, 1872
Portsmouth Way, Union, NJ 07083. 808-
688-2092.

POWER SUPPLY: Sorenson DCR-20-250A
$950. Others available. DEXIS 612-044-
7970.

ROD-L M1000AV Hi-Pot tester, $100. HP
342A noise figure meter, $40. HP
200ABR, $30. HP 206A, $80. Jim, 605-757-
6424.

They have
the best brands!
Everquest * Panasonic * Jerrold
Zenith » Pioneer * Scientific Atlanta
Qak  Eagle * Hamlin » Tocom

Great service, too!

Call today for a free catalog!

1 800 624-1150

DRAT!

I'm going to
buy my own
converters and
de

HAMLIN, llki“TDCOM are all

These cable equipment
rental bills are costing me
too much money!

Member of
National Consumer
Cable Association

MDD ilimls~ @ =

875 S. 72 Street ®* Omaha, NE 68114

® JERROLD, STARCOM, PANASONIC, ZENITH,

FIONEER, OAK, SCIENTIFIC ATLANTA, EAGLE

to the al

Electronics is in no way affili.
mentioned compan

equipment is for identification purposes only. We
are in no way implying that any of the products in
this advertisement are original equipment. M.D.

jes of corporations.

with the above

NV410

Write in 50 on Reader Service Card.

SHOWS YOU HOW:
BOOKS: Including the new third edition of

Greatly expanded & updated, with improved
printing quality. Now $24.95, + $3.50
postage. (In California, add sales tax.)

VIDEOS: From introductory information to
technical instruction, including: EWV:

3 ; W’W ;
Women in EVs; Vi

] Components
thyz Towr; and many more! Coming soon—
Convert li—The Video.

Conversion Components Since 1979
For Catalog, Send $5.00 To:
ELECTRO AUTOMOTIVE

POB 1113-NV

FELTON, CA 95018

the definitive how-to manual, Convert It for

safe conversion.
or light truck (manual transmission). Ve
Kit is a bolt-in kit for a VW Rabbit—no design,
fabrication, or wuldi;lgt

the Ve
a Porsche 914,

DON'T REPLACE YOUR CAR—-RECYCLE IT!
CONVERT FROM GAS TO ELECTRICITY

ELECTRO AUTOMOTIVE
GIVES YOU THE MEANS:

COMPONENTS: Complete line of components
as-to-electric conversions. All are in current
production—-no used or obsolete parts. Full tech

support & warranty.

KITS: The easy, economical way to a reliable and
KGt fits any compact car

needed. Coming soon—
a complete bolt-in kit for

Write in 88 on Reader Service Card.
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PRINCETON SONATEST UFD-1, $150;
HP X382A, $150; Noise/Com NCE6101
noise gen 10Hz-20KHz 20 mw, $200; ESI
293 universal Z system, $250; Sorenson
DCR-10A, $450. A-Comm Electronics,
303-290-8012.

TEK 7000 series scopes & plug-ins, Every
imaginable model in stock. Call for pric-
es. Fax “Wish List.” Bill or Susan, Ph:
1-800-435-1516 or FAX: 908-280-0111.
Tech Systems of New Jersey.

QUANTECH NOISE ANALYZER. Com-
plete system: Filter (#2181), Transistor
Analyzer (#2173C), IC Analyzer (#2283).
NEW! Paid over $15,000. $4,900 obo.
407-683-5251.

8051/8052 EMULATOR, 8057 OTPs & EE-
PROMs Signum Systems model E232-
52HP emulator, $1,300 OBO, with (38)
SC87C51CCN40 (OTP) $8 and (16)
SC87C51CCF40 (EEPROM) $35, or $1,800
OBO all. 818-701-9831.

BIRD 8401 600 watt dummy load, $145;
Elenco HT-2000 VCR head tester, $35;
RCH 220 volt line monitor. WV-5035, $50;
Stargate cable converter EVC wiremote,
$65. Heathkit TF-1 tube tester, $60 Boon-
ton RF voltmeter 91H w/RF probe, $80.
703-525-2382, Arlington, VA.

TEK 7704A $175, Tek 7D13 $50, Tek
TM515 $100, Tek TM506 $100, GR-1644A
$250, HP 432A/478A $250, HP 626A $250,
HP 628A $250, HP 3581A $500, HP 5006A
$100, HP 9122D $100, HP 9133H $100,
USM-339 $250. EF Electronics, Box 326,
Aurora, IL 60507. 708-897-1950.

WANTED: HP CLOCK DIVIDERS models
113BR, 115BR, 115CR. Call Bill Scolnik,
1-800-634-7036.

PORTABLE SCOPES. Tek 2465ACT
(350MHz) $3,295. Tek 466 (storage,
100MHz) $850. Tek 475 (200MHz) $595.
Tek 475A (250MHz) $695. Tek 485 350MHz
portable oscilloscope $795. All with
BRIGHT CRTs, excellent condition, war-
ranty. Pepper Systems, 214-353-0257.

TEK STORAGE SCOPE 7834 with 7B53A
& 7D01 Logic Analyzer & DF2 Display
Formatter with manual for 7001 & two
P6451 probes $585. Other plug-ins avail-
able. ISA, 24801 Crown Royale, Laguna
Niguel, CA 92656. 714-495-5566, FAX:
714-495-4742. Ask for our free catalog of
surplus test equipment.

CUTTING EDGE AUTOMATION

Specializing In User-Friendly Computer Control Systems
A— =

“The Computerized Automation People”

WIRELESS AUTOMATION SYSTEMS

Wirstews Remote Control Ul
Lets You Control Devices From |

Anywhare In Your Home
; Don

Juist g 8 Device
o a Moduk,

the Contrist i
ot Your Comumand

Fameie Feceren Uit
st Phug .

MO Wiring Requireet

THE BECEIVEN UNIT ALSC SEEVES AS AN APPLIANCE MOUGLE .
Siystem No. WIR2 - Includes 16 Device Remote, Receiver. | Lamp Module, | Appliance Module. 6075
No. WIRA - Inchades 16 Device Rewnote, Receiver. | Lamp Mod.. | App Mod 1| Universal Mod. 975

System No. WIRA - Inc 16 D. R, Key Chain Kem, Rec. 1 Lamp & 2 App Mods, 1 Uny Mod, | Thermostat_ S110.13
Compatibie with ol other %10 Cantrollers including e Computes & Vs Contral by

WIRELESS WALLSWITCH SYSTEMS

et b The itch | ,
||||| mlu n Wall Switch Allows You

O Wiring Required] Can Control o Puta
Wall Switch
Anywhere!
Complete
Installation...

Attaches with
Velcroll
TEE RECETVER WNIT ALSO SERVES AS AN AFFLIANCE WODULE.

Syshem No. RWeBL - Includes 2 Unit Wirsless Wall Switch and Rececver. R $27.79
Syster No. RWEB42 - Includes the RWesd, & | Lamp Module Or 1 Appliance Module S48
Systerm No, RWeS4 - Includes 4 Unit Wirsless Wall Switch & Reoriver. RS -
System No. RWESH - Inchudes the RWet, | Applance Modules and 2 Lamp Modules $80.9%

Comparable mith all X-10 Controtiers, Including Telephone & Compuler Sy slem.

TELEPHONE RESPONDER
AUTOMATION SYSTEM

AJC Units

uulmawriﬂumm

\--------J

Controler wil not interlere i
| with an answenng machine. |
Control All Devices with
a Phone Call, or by
M the Push of a Bution.

---------

;—‘ Care For Your
\mhal'hm

erananent

Call In Amytime, From Anywhere!

COMPUTER AUTOMATION SYSTEMS

Connect the Control Unst to Your ¢ mmm
DOS & Windows
or
Macintosh Systems

Progeam i in Windows, DOS, ¢
Tuen on any Device
at Preset Times

with a Mac. and it's Ready to Go
Controls up 10 128 Devices Per the Program.
arwth the Push of 2 Button

Haw &

improved Seftwar

COMPUTIR
AUTOMATIO
AYSTEM

Hame (n Siall Bussiness
Cumpter Cotrol Syatem
Comtral alqyli’rmnl o
Dewice From Yowr Compater!

Lamp Module Will Add
| = Drmmer Coniroiio” |

DOES NOT TIE UP
Any egular Lamp

YOUR COMPUTER.
System No. PCS290 - Indlodes TN or Macintoh Compatibhe Software, Computer Contral Unit,
pritance Module, 1 Universal Module $99.95
ntosh Compatible Software. Com puter Control Unil

1 Lamp Module, | Applunce Module. L
Please Speafy Either [8M or Macintosh Software When Ordering
Fully Compatible With All X-10 Control Units, Including the Wireless Systams

Control Uit - Just Pug Into an Cutlet
NO ADDITIONAL WIRING REQUIRED

Just Plug an Apptiance
Into a Module and
You are Ready to Go.

Systern No. BAS2 - Includes Mir Controller. 1 Lamp Module, | Appliance Module 53320

Systern Na. BAS4 - Includes Maxi Congroller, 2 lamp Maody, H\Wl ance Mods., | Thermostat Controlier $80.70

System No. BASTIME4 - Incl. Timer Controlier 2 Lamp Mods.. 2 App. Modules, 1 Thermostat Controller....$84.50
Conmpatible with all X-10 Controllers. Inchaling Telephone & Compaiker Systems.

WIRELESS SECURITY SYSTEMS

Super-Sertive
Motion Detector Al Sefisory, Door Window &

Motion Detertors Have Wircless.

Ir.:.-mm«wnu the Kase Lnit
B D
Door | Window Sensor

Optional 10X6 Siven

/ -
(@3/——
.\\“-.

ote, 1 Lamp Mo

- 3 $119.70 init, Hemote, 1 Moton Dedector, & 1 Door /\Windon: Sersor
Syshem N TRIS10 - Inc. Responder Control Uit 1 Lamp Mad, 2 l}‘v‘ Mods, | Thermostat Ctri. 197 ‘with 3 4 mumber Phone Thaker. 95115 Sieen 8 16 7o Capability & Flasher pITerT
Compatible with all ather X 10 Controllers inclisimg the Camputer & Timer Control Systems SPISIA  Additicmat Mction Debthors §%196 DAVRN » Adabutionnal Chwae /\Vindm Seniors 51008
Separate Automation C onisufers . 3 o = = 3 ”
MG i For Information Or To Place An Order, Please Call Us Today! Cttigg Edge Autoummtion Stocks & Full Litie
v ......l,“‘ (708' 350 - 2555 * Fax (708} 350 - 9760 Of Sl Courtrol & Security Systems,
S

CUTTING EDGE AUTOMATION

AN AUTHORIZED X-10 DISTRIBUITOR
852 Foster Avenue
Bensenville, 11linois 60106 e womons

Including Stand Alone. Wireless, Compuiter Based
And Telephone Controlled Units.

We Accept Visa/Mastercard/Discover/American Express

| PAY TOP PRICES FOR LATE MODEL
TEST EQUIPMENT AND MANUALS. BILL
CUSA, 1-800-435-1516 OR FAX LIST 908-
280-0111.

WANTED: HUNTRON Tracker, State
model, condition, price. T. Kimber, 640
NE 148 Ave., Portland, OR 97230,

TEST EQUIPMENT: Wavetek 3002, $700;
HP11476A balancing transformers, $100;
Boonton Signal Generators: 102C, $600;
HPB614A, $600; Krohnhite 3343 dual vari-
able filter, $800; HP428B, $250. A-Comm
Electronics, 303-290-8012.

TEST EQUIPMENT SALE. CALL FOR
CATALOG OR FAX “WISH LIST.” PH:
1-800-435-1516, FAX: 908-280-0111. BILL.

TEKTRONIX 7B53A unused with manual
$175. 7B15 $295; DC509 $275; DC503
$175. All guaranteed. Call Joe, 812-384-
3362, FAX 812-384-9464.

SELL: LOGIMETRICS 625 signal generat-
or, 50KHz-B0MHz, $400; Marconi
TF144H/4 signal generator 10KHz-
72MHz, $350; HP 4285B RCL bridge, $350;
Matrix 3070, polaroid camera mount,
$200; Matrix, M-3035 35mm camera
mount, $350; Systron Donner 7141 DVM,
$100; Singer Gertsch DSB-3C-4B decade
synchro resolver, $400; Tektronix 1474,
$400; Tektronix 4662 plotter, $250; Fluke
2175A thermometer, $250; Fluke 2241B,
data logger, $400; Winslow ZM21B Meg-
gar, $125; Bird 611, wattmeter, $125;
Beckman 760R line regulator, $150;
Boonton 92A-S2, RF voltmeter and probe,
1.2GHz, $250; Grayson Stadler 1701 audi-
ometer, $400; HP 10831A test tone gener-
ator, $150; Noise Com NC601 noise gen.,
$200. A-Comm Electronics, 7198 S.
Quince Street, Englewood, CO 80112.
303-290-8012.

TEK SCOPE SALE. 'LL BEAT ANYONE'S
PRICES. CALL 1-800-435-1516. BILL.

RADIO SERVICE monitor Cushman
CD6020A. Not working. Good physical
condition. $1,995. Dan, 415-388-0838.

TEKTRONIX EQUIPMENT; 7704A, $300;
7A26, $150; 7B53, $150; 7A12, $100; 7A18,
$90; SC502, $300; TM506, $200; TM515
$200; DC502 opt 01 550MHz counter,
$300; 7A19, $250; 7844, $700; 7D15 $200;
DM501A, $150; DM502, $150; PS501-1,
$100; 7000 series Scope carts, $150 ea.;
AB902 Isolation amp, $400. A-Comm Elec-
tronics, 303-290-8012.

LARGE COMPANY IN NEED OF TEST
EQ., OPTICAL, SEMI-CONDUCTOR MFG.
EQUIPT. SETTING UP FACILITIES
ABROAD. BILL, 1-800-435-1516.

OSCILLOSCOPE HEATHKIT computer
interfaced model 1C-4802, assembled but
not tested $150. Call Mike at 607-533-
3603.

SELL: CUSHMAN CE-24A Selective level
meter, $450; Collins 30L1, $500; Tektronix
5103N, D13 dual beam storage scope,
$400; HP 8006A, word generator, $200;
HP 1645A data error ana, $300. A-Comm
Electronics, 303-280-8012.

POWER SUPPLY Blow-out! Call Bill or
Susan with your requirements today.
Tech-Systems, 1-800-435-1516 or FAX to
908-280-0111.

WANTED: TEACHER needs very reason-
able or donated equipment for beginning
class in electric circuits/electronics.
Need oscilloscopes; digital meters; oscil-
lators; function generators; frequency
counters; power supplies; resistor, capa-
citor, and/or inductor decade boxes; etc.
Call Jon, 203-235-2563 or 203-482-7946.

WANTED: TEST equipment in working
condition. TEK, HP, FLUKE and others!
DEXIS. Fax list to 612-942-8712 or voice at
612-944-7670.
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ike all other aspects

of electronic technol-

ogy, video games

have progressed

rapidly over the last
few years. The advance of tech-
nology has been so quick that
now, in these days of Kung Fu
fighters and space aliens, we have
forgotten that it wasn't that many
years ago that "video game"
meant some sort of paddle and
ball affair on the TV screen. I can
remember — and it wasn't that
long ago — when kids would feed
many quarters into machines at
the arcade so that they could play
Pong, the game this article
describes how to build.

FIGURE1 o
~ 6-Position Rotary Switch
- R.S. #2751 _
~_ Pin Assignments

- (trom rear)

This project will show you how to
build a unit that displays on any TV set,
and allows you to play four different
paddle and ball-type games. | will admit
that it seems rather tame by today's
standards, but if you can't afford that
$200.00 Nintendo, or if your eight-year-
old keeps buying those kind of movies

the signal with the television's channel
selector. This unit uses an extremely
simple, vet surprisingly effective, RF
video modulator circuit that will display
the video data on Channel 3 or 4.

The cost of this project can vary
widely, depending on the approach you
take. For the purposes of this article, |

3-8500-1. This VLSI chip does practi-
cally all the work in this circuit, including
generating the sync signals for NTSC
output. Very few support components
are required to make this chip go; basi-
cally, it just needs some external switch-
es, a couple of pots for paddle control,
and a 2 MHz clock.

on late night pay-per-view,
this may be just what the
doctor ordered. My kids love
it, and even | have used up a
few hours, ah, researching
its utility for the purposes of
this article (no need to thank
me; it's all in the name of
science).

The unit has enough
options — ball speed, paddle
size, etc. — that the game
can be played by very young
children, yet it can also be
quite challenging, regardless
of age or experience with
more sophisticated game

ems.

In the deluxe version,
what you will end up with is
a unit that plays four different
games: Pong, Hockey,
Squash, and Practice (single
player mode). Switches allow
you to select paddle size, ball
speed, and rebound angle,
as well as a "Pause serve"
function. Outputs include

Power In
9 volts +

Terminal #21

standard NTSC (for newer
TVs with a video input), and

FIGURE 2 — Wiring of Selector Switch and LED

RF out (for display on
Channels 3 or 4). The unit can be pow-
ered from a plug-in wall transformer or
a 9-volt battery.

If you have a newer television,
chances are that it has an NTSC signal
input, as do most VCRs. For these, the
game unit has an NTSC video signal
output that can be plugged straight into
the television for displav. For those of
you whose lelevisions do not have a
video input jack, the unit provides an RF
outpu! sc that any television can tune in

built a deluxe prototype using a lot of
brand new parts from Radio Shack (not
the cheapest way to goj; this deluxe ver-
sion cost about $45.00. But with a well-
stocked parts bin and a little careful
shopping, you can easily build this pro-
ject for $10.00 or less

The Circuit

Look at the schematic. The heart of
the unit is the General Instruments AY-

The clock signal is generated by a
standard 2 MHz crystal, driven and sta-
bilized by a CMOS 4011 NAND gate,
and wired as an inverter (I chose the
4011 because a normal inverter chip,
such as the 4049, draws much more
current). This clock signal is fed to the
8500's clock input.

The 8500 has separate outputs for
ball, paddles, score/playing field, and
sync (see 8500 sidebar). As used here,
the game does not generate any gray
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levels; everything is either black or
white on the TV screen. This makes
mixing the signals from the 8500
extremely simple.

By using a CD4072B 4-input NOR
gate, we can combine the first four sig-
nals for the video field data, and invert
the positive sync output with the other
half of the 4072, to give us a negative

sync signal. Resistors R3 and R4 mix
the sync and video data together, giving
approximately 0 volts for sync, .75 volts
for black level, and 1.5 volts for white.
This signal goes to the composite video
output for direct display, as well as to the
video modulator circuit.

In order for this unit to work for all
ta]eulsaons we need to have an RF out-
i . SEE i Ty s

AY3-8500-1

o oo nnonoonn

D @ ~N " U AW N -
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0 27
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[25
] 24
0 23
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put, amplitude modulated by the com-
posite video signal, that a television can
tune on Channel 3 or 4. The normal
method of doing this is to use a
LM1889 or LM2889 video modulator
chip. These chips are relatively cheap —
three or four dollars — but they require
a number of external components,

including a rather twitchy tank circuit

R@ﬂplavuvideomm As with pin

6, this. erates the video to
ﬂ“ghfinsm i sfmﬂ d!spw.

Compaslite
Vigss out

Chdchtput.ﬁstable2hﬂ-hdock:
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that I've never had much luck with.
Also, these chips complicate the power
supply situation, and, in general, raise
the cost of a unit that we are trying to
build as cheaply as possible.

Since the composite video signal
that we need to modulate is so simple
(straight black and white with sync), we
can use a simple video modulator circuit

much like tennis; each player has si\'lsbpaddle;_
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On Indicator [ i SPST Toggle (9
RS 7608 orequiv. RS 775-1388 or equiv. R3.I73-612 or squiv.
Dl 11/32° Dan 33° Dall Lig*
Front Template
® Dusl RCA jacks for paddies DC Power jack
?ﬂ-?:l’:jut cgﬁghm RS, 774332 o equrv, RS. 77415654 or squev
RS. 278212 or equiv. RS 774346 or equiv. Rear
o o N -
Dreit 32° Dell 1/4°
STV ——.a Remove Shaded Ares

Pong
Hokary & o™i
ore © Squash Fast Small Sove Large
o @ @ ) ()
— Stow Large Pause Small
Select Speed Paddle Serve Rebound
Paddles Power
Output
e Hll — m
RE L35 R L
Channel 34 Video svDC

— and as you can see from the schemat-
ic, it doesn't get much simpler than this.

Three inverters from a 74LS04 are
used to generate the carrier frequency
for our RF signal. Since we are using an
odd number of inverters in a closed
loop, the circuit is inherently unstable,
and has no choice but to oscillate.
Ungoverned, this circuit would oscillate
at a frequency that is dictated by the
chip's maximum speed, as defined by
the propagation delay. With the
741.504, the databooks say that this
can be as fast as 3 nanoseconds per
gate, or 111 MHz for this three gate

loop.

But the databooks also say that the
primary variable in the chip's propaga-
tion delay time is the capacitive loading
on the inverter's pins. This means that
we can control the oscillation frequency
by varying the capacitive loading, and
ﬂc\ésismehmctimofvarlablempacﬂor

The picture component of Channel
3 is broadcast at 61.25 MHz; Channel 4
is at 67.256 MHz. Through empirical
experimentation (that means fiddling
around with it for a long time), | deter-
mined that C3 should be adjustable from
about 20 to 30 picofarads to generate
the4proper frequencies for Channels 3
or 4,

The question then becomes this:
Where the heck do you find a trimmer
capacitor with the relatively specialized
range of 20 to 30 picofarads? The
answer is simple: you probably can't.
This became a bit of a problem, because
the best 1 could do was find a trimmer
capacitor that went from 7 to 100 pF;
and since a change of lor 2 pF meant a
variation of almost 1 MHz, this made

the circuit extremely difficult to tune
accurately. The solution to this particu-
lar problem is the presence of fixed
capacitor C4, which narrows the range
of C3 so it isn't so twitchy to tune. See
the sidebar for an explanation of this
technique.

Once we have our 61.25 or 67.25
MHz carrier frequency, we add in the
composite video signal through trimmer
pot R7, which defines the contrast level.
The final gate from the 74LS04 stabi-
lizes the combined signals; this RF out-
put then goes to a female F-61 connec-
tor. A standard TV cable can be con-
nected between this output and the tele-
vision's 75-ohm cable input for display.

Note that this chip must be from
the LS family. HC, TTL, ALS, or what-
ever will probably not work. Since the
rest of the circuit operates from 9 volts,
but the LS needs 5 volts for its power
supply, a 78L05 regulator is added to
the circuit. This gives U3 a nice stable
power supply, which happens to be
another one of the variables that defines
the oscillation frequency of the '04.
Stability in the power supply to this chip
means stability in the picture displayed
on the television.

Sound effects are generated by the
8500, and the signal is available at pin
3. Ildeally, we would add the sound to
the RF modulator, but this would com-
plicate the circuit tremendously. The
sound portion of a TV signal is broad-
cast on a carrier that is 4.5 MHz higher
than the picture signal, and unlike the
amplitude-modulated picture signal, the
sound is frequency modulated. Since the
design parameters for this unit were to
build it as simply and cheaply as possi-
ble, I designed it so that the sound sig-

Table 1 — 10-100 pF Variable Trimmer Capacitor in Series With:
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nal is fed to a simple transistor amplifier,
and then straight to an 8-ohm speaker
housed in the unit's case. Of course, to
keep costs down further, the sound cir-
cuit could be eliminated altogether.

The paddle controls are simply 1
megohm pots in their own cases. I used
standard audio cables and phone jacks
to connect the controls to the main unit
case; this eliminated having to worry
about child-proofing, strain relief, and
future repairability.

The rest of the circuit is primarily
the switches that allow you to select the
various games and options. For the
main selector switch, | used a two-pole,
six-position (though only five positions
are required) rotary switch from Radio
Shack. This allowed me to combine the
game selector function with the power
on/off control. A high-brightness LED,
with current-limiting resistor R10, indi-
cates when power is on. A few capaci-
tors are scattered around for power sup-
ply decoupling, contributing to circuit
stability.

Construction

The FCC considers this a Class 1
device, meaning that it is subject to FCC
type approval. As long as you don't
interfere with anyone else, you'll proba-
bly be fine; but if your next door neigh-
bor starts seeing your Pong game on his
TV when Montana is dropping back on
fourth down, he might call the FCC, and
those guys can be amazingly testy
sometimes.

I mention this because you can use
any number of methods to build the cir-
cuit, but some methods are more prone
to generating RF interference than oth-
ers. To minimize such problems, | would
recommend that you build this on a sin-
gle-sided printed circuit board, for which
the artwork is provided, and enclose it
in an all-metal case, like the Radio
Shack #270-272A. There should be
absolutely no interference problems if
you go this route.

Prior to etching the board, make
sure you have the 2 MHz crystal and
capacitor C3, as well as trimmer pot R7.
These parts can vary in size, and you
should make sure that they match the
board properly prior to etching. Make
any adjustments to the artwork that vari-
ation in these parts may require.

Start by etching and drilling the
board using your favorite method; check
all traces for opens or shorts. When you
are sure you have a good board, start
60 November 1994/Nuts & Volts Magazine

mounting the components as indicated
in the placement diagram (Figure 5).
Sockets for the four ICs are desirable,
but not required. Solder and test each
connection for continuity as you go;
care and deliberation at this stage can
save you hours of troubleshooting later.
Double check the orientation of Q1 and
Q2 prior to soldering. Don't forget the
jumper wire.

When all components are mounted
and soldered in place, cut 24 - 6"
lengths of hookup wire, and solder
these to each of the terminals identified
on the board

you just drilled for alignment. The labels
are slightly oversized; trim the excess
with a hobby knife. Use the knife to
remove portions of the label that cover
the holes and cut-outs you made.

Mount all the components that
attach to this part of the case. When
mounting the paddle connectors, take
exira care to ensure that the phone jacks
do not short out to the case; they must
be completely insulated. For my proto-
type, 1 cut several layers of electrician's
tape to fit over the dual jack unit, and
then mounted this dual jack unit to the
case. Use a continuity tester to make
sure that both tip and ring of both pad-
dle jacks are electrically isolated from
the case.

In the top (black) part of the case,
drill holes to mount the speaker on the
left side of the unit; drill some large
holes over the cone area to allow the
sound to be audible. Drill a hole for
mounting the reset switch on the top;
then attach the speaker and the reset
switch to this portion of the case.

Now, mount the PC board to the
bottom of the beige part of the case.
Use standoffs; make sure that the board
and the speaker don't interfere with
each other when the two case halves are
joined.

Now, using the schematic and the
placement diagram, start soldering the
24 wires from the PC board to the com-
ponents that are mounted in the case.
Wire these components to the PC board
by matching up the terminal numbers in
the placement diagram with the termi-

switch.

Finally, double, triple, and quadru-
ple check the polarity of your power
supply before wiring the power jack.
Make absolutely sure that you get the
polarity correct before you apply power
to the unit.

When the main unit is finished, drill
the paddle cases for the pots and the
phone jacks. Wire them up as shown in
the schematic. Assemble the cases with
the screws provided, and check the
action of these controls with an
ohmmeter.

Calibration

When you have soldered all connec-
tions, tested each one for continuity and
short circuits, and visually inspected
your work for solder bridges and other
flaws, you are ready for calibration. Prior
to hooking up the paddles and connect-
ing the unit to a TV set, plug your power
supply into the game unit. Turn the
selector switch to the first "on" position
(Hockey). If the Power Indicator LED
doesn't light up, then switch the unit off;
you probably have a power short, and
the most likely spot is at the paddle
jacks.

If the power indicator lights, but you
don't hear "ping pong" sounds coming
from the speaker, switch the unit off.
You have a problem somewhere, and
you need to repair it before proceeding.

If everything appears to be okay,
connect the paddles to the main unit
with standard phono cords (male RCA

in the place-

ment diagram
(T1 through ©
T24). Place
the board
aside for now.

If you
don't use the
case that |
recommend,
spend a little
time planning
how you are
going to
mount the
switches and

7978 75 TI0 &

such. Make

paper tem-
plates, and
make  sure
that every-
thing is going
to fit correctly.

If you do
use the case
that 1 have
recommend-
ed, then you
can use the
templates
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provided
(Figure 3).
The case has
two parts: the

beige half

forms the
front and

back panels, ~
as well as the bottom; the black half
forms the top and sides.

Attach the drilling templates to the
case front and back using a light coat of
rubber cement. Drill as indicated, and
remove the shaded areas with a nibbler,
and clean everything up with files. Peel
off the drilling templates, and perma-
nently affix the front and back labels
(Figure 4) to the case, using the holes

nal numbers in the schematic. Double
and triple check each wire; trim the
length of the wires so that you have a
nice, neat installation. For the connec-
tions to the speaker and reset switch,
leave some extra length so that after sol-
dering, the two case halves can be com-
fortably separated without breaking any
wires. Refer to Figures 1 and 2 for the
best way to wire the rotary selector

plug at each end). Tum the paddle pots
to their mid positions; they will disap-
pear from the screen if the pots are
rotated to their extremes.

At this point, it would be preferable
to test the unit's composite video output,
before we try and calibrate the RF out-
put. If your TV has a video input (it'll be
a phono jack labeled "Video In," or some
such), hook the unit up to the television



through the game unit's composite video
output, and make sure the picture is
okay. If your TV doesn't have a Video In
jack, then check your VCR; it probably
does, and you can broadcast the picture
to the television through that. If neither
of those options are possible, you might
see if someone has a video modulator,
like the Radio Shack 15-1273, that you
can borrow to test this output and make
sure that the unit is generating the pic-
ture correctly.

If you test the composite video out-
put, but find that the picture is not clear,
or the ball, paddles, or playing field is
missing, or the picture is rolling and tear-
ing, then you have a bad connection
somewhere. Fix it before proceeding. If
you don't see the paddles on the screen,
turn the paddle pots until the paddles
are visible; if that doesn't work, then you
have a problem between the 8500 chip
and the paddle pots.

Once you have determined that you
have a good picture from the composite
video output, connect the game unit's
RF output to your television's cable input
(or the antenna lead screws using a 300-
ohm impedance matching transformer).
Tune the television to Channel 3 or 4,
and turn the sound all the way down.

Adjust the board-mounted trimmer
pot R7 to about half-way through its
range. Adjust C3 to tune the picture in.
This may take a little patience; your
screwdriver may change C3's capaci-
tance a little. Keep adjusting until you
have a nice clear picture. C3 will not
adjust the picture's contrast; right now,
all you want to do is get a clear, stable
picture with a minimum of interference,
although it may be a little pale.

When you have the best possible
picture tuned in, adjust R7 so that the
picture shows a deep contrast, without
any tearing. When you have obtained
maximum contrast, you may have to go
back and adjust C3 again for a perfect
picture. Once that is done, tumn the
game unit off, and assemble the two
parts of the case. Test the picture quali-
ty again; make any adjustments that
seem necessary. Remember, if you can't
get a good picture on one channel, try
another. Depending on the values of C3
and C4, you will probably be able to
tune from Channels 2 through 5.

Using the Game Unit

Generally, the games are pretty sim-
ple, vet can also be challenging. You can
put "english" on the ball by striking it
with a sliding motion; when the rebound
angle is set to the larger setting, then the
angle that the ball comes off of the pad-
dle depends on what part of the paddle
you strike with.

To stop the game from serving too
soon after pressing the reset button, use
the "Serve Pause" switch. Set it to pause
prior to pushing reset.

The game keeps score automatical-
ly; all games end at the score of 15. The
unit will keep serving and making
sounds after this score is reached, but
the paddles will be ineffective. Press
reset to start a new game.

Occasionally, the unit will get con-
fused and think it is displaying the ball
when it isn't. Press reset, repeatedly if
necessary, to correct this.

All things considered, the best way
to learn the game is to play it. Although
it isn't Mario Brothers, it is still a very
entertaining way to pass the time; you
and your family should get many hours
of enjoyment from it. NV

Parts List
- Semiconductors

Ul AY3- 8500 1 Video game IC
U2 CD4011B NAND gate IC
[ U3 741.504 inverter IC
U4 CD4072B 4—mput NOR gate IC
High brightness red LED R.S.
3276-038 or equiv. S
: . 2N2222 NPN transistor

1/8W re
330 ohm 1/8W resistor 5%
2:76 ohm 1/8W resistor 5%

100 K-ohm PCB-mmmi trim-

] K—ohm I/BW resumr 596
| RO 220-ohm 1/BW resistor 5%
| R10  470-ohm 1/8W resistor 5%
Ely C2 22chwamicdisccapamtor
63 trimmer mpaci'tor 10-100 pF or
%!mﬂar(seetext) ‘

- 47 pF mica capacitor (or as

mqu!red see text)
| €5, C6 047 mF tantalum capacitor
209, 1 rnI-' tan'taltmcapadtor o

Jaclu&Switclms

d1, 45, J6 RCA-type phono jack, case
mount, RS #274-346 or equiv.

J2 F-61 Female coax jack RS
#278-212 or equiv,

J3,J4  Double phono jack RS #274-
| 332 or equiv.

s1 SPST N.O. momentary push-
button RS #275-1556 or equiv.

S2 6 position double pole rotary
switch (DP6T) RS #275-1386 or equiv.
53-56 SPST mini toggle switch RS
#275—634 or equiv.

- Misc.

Sﬂlagkspnnled circuit beard single sided
L) x "

Power connector; either 9V battery clip
w/W battery OR DC power connector
(RS #274-1565 or equiv.) and 9V power
supply (RS #273-1455 or equiv.)

'3;8' speaker RS #40-1333 or equiv.
Mal;'l Unit enclosure (RS #270-272 or
equiv

- Paddle control enclosures (two required)
{RS #270-220 or equiv.)

2 — phono cables for paddle controls

 Screws, nuts, standoffs as required

Avaﬂabilﬂy

; Most of the parts required are avail-
able at any of the normal electronics parts

_sources. As you can see, | have given

' Radio Shack part numbers for many of
the items, not because I think that Radio
“Shack is the best or the cheapest, but
‘because there are so many of them (I have
seen towns that have a General
Store/Post Office and a Radio Shack). You
will save considerable money by looking
around for the best price, particularly with
t_he switches, speaker, and 9V adapter.
 The AY-3-8500-1 chip is the only dif-
ficult-to-find part; you can get it for about
95 cents (as well as many other required
parts) from:

ameco
1355 Shoreway Road
Belmont, CA 94002-9864
(800) 831-4242
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he best Video Game Saver iNever Diel with unlimited fun and

no code needed, Start at anyWwhere and mid

with instant save

To order or information:

212-219-8993
GAMES PARTNERS, INC.

of your games

Dealer welcome. =" o
f ) o
=i (@@ COD welcome, (¥ 7=
Enhancemnen 1s our business, All features compaubie with SNES and SNES

games. SNES is 8 tredemark of Nintendo of Armerica, ino

SKYCRAFT

PARTS & SURPLUS, INC.
ORLANDO, FLORIDA

Located At The Intersection Of -4
And Fairbanks Avenue.

+ WIRE * COAX

* SWITCHES
* RESISTORS

* TRANSISTORS

* TRANSFORMERS
* TEST EQUIPMENT
* NI-CAD BATTERIES

% ok ok ok ok ok ok ok

We Buy Surplus
Electronic Parts —
FAX your list.

FAX 407/647-4831

PH 407/628-5634

P.0. BOX 536186
ORLANDO, FLA. 32853-6186

When Visiting Disney World And Sea World. . .
Come To The World Of Electronic Surplus!

A Self-Service Retail Outlet Featuring Commercial
And Government Electronic Surplus Including:

% RELAYS

* HARDWARE

+ CAPACITORS

% PANEL METERS

* CIRCUIT BOARDS

% INTEGRATED CIRCUITS

Monday - Friday 8:30-6:00
Saturday 8:30-5:00

i
* SKYCH
TEEIEW. r‘m"n S
i
23
i
I

t
»f
=
5

[#80 TEST EQUIPMENT cont. |

HEATHKIT MULTIMETER signal tracer
AC power supply, $50. Call Linda, 707-
645-7235.

SELL: TINIUS Olsen 300,000 |bs. proving
ring, HP 141T, $500; HP 85528, $700; HP
85538, $500; HP 8556A LF Section, $450;
HP 8552A, $300; Fluke 415B 3kv high
voltage supply, $600; Belhmam 100C 1kw
45Hz-2KHz power source, $600; Tek 2213
B60MHz scope, $300; HP 5314A, universal
counter, $300; Brush 260 6 channel chart
recorder, $600; HP 7045A Xy plotter, $400;
HP 7045B, $450; Datachron 3170, Clock
time gen., $150; HP 8614A, $550;
HP4265B RCL bridge, $300; HP 333A,
$400; HP 334A distortion ana, $600; HP
620B 7-11 GHz sig. gen., $300; Tek 603 Xy
storage scope, $250; Manning Dipper
Dipping flowmeter chart recorder, $300;
Merrian Manometers, $150 ea.; Geotek
seismometers, $200 ea. John A. Ayres,
A-Comm Electronics, 7198 S. Quince St.,
Englewood, CO 80112. 303-290-8012.

HP 436A pwr. meters $975. Bill at Tech
Systems, 1-800-435-1516.

HP PLOTTER 7470A, works well with
operator's manual $160, Variable speed
motor controller: 2 HP Reliance Electric
AC vector speed drive GP-1200 $100
(OBO). Glenn, 6807-770-2775.

500MHZ COUNTERITIMER, solid state,
15MV sensitivity, big bar LEDs,
.000,000,005% oven stability, built-in
DVM, 9 digit readout. $500. Message or
Fax Gary, N6ZD, 1-800-408-0301 access
code 62.

HP 3465A multimeter several in stock
$295 ea. wimanual. 1-800-435-1516.

STODDART NM10A URM6B, RF receiver
10-250 KHz complete with antennas,
$500; Krohnhite 3343 dual band pass
filter, .01Hz-100KHz, $800; HP 35868,
$1,000; HP 653A osc. video test set, $200;
HP 4815A, $900; HP 141T, $500; HP
8553B, $500; HP 8552B, $750; HP 8553L,
$450; HP B552A, $400. Send for Test
Equipment Sales List. John Ayres, A-
Comm Electronics, 7198 S. Quince
Street, Englewood, CO 80112. 303-290-
8012. FAX: 303-290-8133.

WANTED: AUSTRON GPS Satellite re-
celver; Austron model 1210D CRYSTAL
CLOCK. Call Bill Scolnik, 1-800-634-7036.

RF EQUIPMENT: Tek 492A, 2, 3 spectrum
analyzer, 50KHz through 21GHz, 100Hz
resolution bandwidth, digital storage, in-
ternal preselector, CRT readout $8,500.
Tek TR 503 .1 to 1800MHz tracking gener-
ator $1,400. HP 86222B .01 to 2.4 GHz
sweep oscillator plug-in $1,650. HP
8505A RF network analyzer, .5 to 1300
MHz, 100dB dynamic range, with phase-
lock option 005 and HP 8501A storage
normalizer. Bright CRT. $3,700. HP
5342A1 18GHz microwave counter (oven
time base) $2,100. HP 3403CI/3, 6 true
RMS digital voltmeter (DC-100MHz, auto-
ranging, remote control, dB display) $395.
Excellent condition, with warranty. Pep-
per Systems, 214-353-0257.

MICROSCOPE, OLYMPUS. High Power
Stereoscope. The best money can buy!
3x, 10x, 20x, 40x, 60x objectives. 15x
eyepieces. Precision x-y Micrometer
Stages. 100W mercury light! HARDLY
USED! Only $3,500! 407-683-5251.

SPECTRUM ANALYZER plug-ins: HP
85538 $295; HP 8552B $395; Cable
clones: 141T to 8443 $95; 141T to 8445
$95; 141T maintenance set of three ca-
bles $245. Wade, 309-523-3262.

SIGNAL GENERATOR. HP 608 equiva-
lent, (TS 510 A/U), 10-420 MHz, with
transit case, operating manual, sold “as-
is," tested for output only, $85 ea. FOB.
Kemner Enterprises, 17 Lightcap Rd.,
Pottstown, PA 19464. 610-495-5367 Iv.
messages. Looking for other good deals?
Get on mailing list, $2, cash OK, deduct
1st order, SASE.

WANTED: PRECISION OSCILLATOR/
CLOCKS by SULZER, TRACOR, HP, etc.
Anything with an analog or digital clock
display on the panel is of interest. Call
Bill Scolnik, 1-800-634-7036.
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FAX (303) 665I-dg-161
I

Mail P.0. Box 191
HEWLETT PACKARD

TM5006, PROGRAMMABLE & SLOT FRAME. _
116910, DIRECTIONAL COUPLER, 22 4B, 218 GHz .

e smooo

117204, PULSE MODULATOR, 218 OHe. $1200.00
TI973A. AMP., 2-8 GHr, W/ DIODE mmmmcmms $950.00
141T, DISPLAY. 3550.00
141 T/RSS2A/RSST, SPIKTIIM A.NMW.'ER. 1 kHa- II.OMHJ. - 3180000
141T/8S52A/8554, SPECTRUM ANAL , 100 kM2 1 25GHe 32000 00
T/B352A/8555, SPECTRUM ANALYZER, I0MH2 i8GH. . 3225000
141 T/ESS2A/E356, SPECTRUM ANALYZER, 20 He-300 kHr. 31700.00
17078, BATT. PWRD. DUAL CHANN. O'SCOPE, 75MHz. 5700.00
17224, 100 MHz PORTABLE O'SCOPE. 270000
17228, 275 MHz PORTABLE O'SCOPE = $900,00
1740A. 100 MHz PORTABLE O'SCOPE = SR $600.00
1741 A, 100MHz PORTABLE OSCOPE. T 380000
1827, DISPLAY SECTION..........cc.... - 365000

204C, AUDIO OSCILLATOR, 5 He- ZWI!
JI3A. TRACKING GENERATOR, 10 kHz2.22 MHz.
13004, FUNCTION GENERATOR. 01Hz10MHz.
3305, SWEEP PLUG-IN, .1Hz-100KHz

33124, 13 MHe FUNCTION GENERATOR

331A. DISTORTION ANALYZER.

3310A, FUNTION GENERATOR, MSHI SMHE..
333, DISTORTION ANALYZER.

[334, DISTORTION ANALYZER.

139, DISTORTION ANALYZER.

3400, RMS VOLTMETER ..

3403C, TRMS DMM, 3.5 DIGIT,) IM 1.6 H‘.L
3406A. BROADBAND SAMPLING VOLTMETER. .
34374, HIGH SPEED SYSTEM DMM 1000 R/SEC HPIB.
144034444, DIGITAL MULTIMETER . i
J455A, 6-172 DIGIT DMM._.,

35814, WAVE ANALYZER, IS Hz-50 ki .

3581C. CTIVE VOLTMETER, |SHZ-SOKHZ .

3582A. SPECTRUM ANALYZER, 02 Hz-25.599 KHz.
SELECTIVE LEVEL METER -

4354, POWER METER ..
mmlnmmmwrsm 1 EW2S W, 00118 e
436.022 HPIB. PROG. DIGITAL POWER METER s
461 A AMPLIFIER . -
4800A/4801 A, VECTOR IMPEDANCE
491CAMPLIFIER, TWT, 2.4 GHz, |W 304B GAIN. =
493542003, TRANSMISSION TEST SET. AC & BATT. PWRD.
50044 SIGNATURE ANAL. W/PROBES. e
2538, CONVERTER, 18 GHr_

JAL CHANNEL .
6033A. AUTOARRANGE SYSTEM PWR SUPP., 200W.20V) MIA H'HB
61104, 3000V AT 6mA DUAL POLARITY POWER SUP.
6111A, PRECISION POWER SUPPLY, 0-20V, 014
61108, BIPOLAR DIOITAL PROG. PWR. SUFPLY, +/-500A
6131B.CVCC PROG /- 100@SA
61868, DC CURRENT SOURCE, TO 300V, 100mA
62008, 40V720V AT 0.3A/06A CVCC POWER SUPPLY.
6201, 0-20¥W 013, (THREE UNITS).
[6201A. 20V @ 2A POWER SUPPLY....
- 62068, 60V SASOV LA, POWER SUPFLY..
nlum-mu.\.rumsmv -
62234, 201

62824, 10V AT 10A CVCC POWER SLFPLY.
62844, 020V DC @ 1A DC POWER SUFPLY.
[6291A. 40V AT SA CVCC POWER SUPPLY.
62994, 100V AT 730mA CVOC POWER SUPPLY..

mmumnmu.nmm

B41 1A, FREQ. CONVERTER FOR 8410, 110 MHz-124 GHz
uumn. FREQ. CONV. FOR mo.mmhumu
DISPLA

Mm
I“!l AUTOMATIC l’m

A. AMFLIFIER, 0.1-400 MHz.
MOUNT. .01-18GHz.

Iﬂll THERMISTOR
8501 A, STORAGE NORMALIZER FOR 8303, S4A.
mmmmwrmsn 3. |m1anmss yz:oo

B.COMPUTER.,
[BSS2AIF SECTION. L&
|83528, [F SECTION, SW'I'I"?H W HDWS
[4353B, RF SECTION, 0-110 MHz . .
[8334B, RF SECTION, 0.1-1250 MMz
83554, RF SECTION, 10 MHz-18 GHz

0301 __ Shi
TEKTRON

1240 LOGIC ANALYZER.w/ TWO D!
1241, COI 4R LOGIC ANALY, wi TWO D2 CARDS, 36 CHANNEL .reducea:
144, NTS,* TEST SIGNAL GENERATOR
1401 A32 4, BATT PWRD, SPEC ANALYZER,
184, TIME MARK GENERATOR.

2213, 60 MHz DUAL VERT/TIME

326, 1S MHz MINI PORTABLE. ___

434, 150 MHz STORAGE O'SCOPE

465 OK 465M, 100 MHz DUAL VERT/TIME O'SCOPE
4658, 100MHz DUAL VERT/TIME O'SCOPE.

466, 100 MHz YERT/TIME STORAGE O'SCOPE.

475, 200 MHz DUAL CHANNEL O'SCOPE

475A, 250 MH: DUAL CHANNEL (FSCOPE

483, 350 MHz DUAL VERT/TIME O'SCOPE

49}, SPECTRUM ANALYZER, 10 MHz-124 GHz

4%2, SPECTRUM ANALYZER, 50 kHz-21 GHi

4%6 SPECTRUM ANALYZER. 0].1 8 GHe.

SA2IN, DIFFERENTIAL AMFLIFIER

528, TELEVISION WAVEFORM MONITOR

S440/D40, 50 MHe THREE SLOT FRAME

576, CURVE TRACER..

$77D2 CURVE TRACER, NEW

7A13, DIFFERENTIAL COMPARATOR, LED DISFLAY
TA13, DIFFERENTIAL COMPARATOR, MECH. DISPLAY
7Al14, CURRENT PROBE AMPLIFIER, 120 MHz .. .
TA1B, 75 MHr DUAL TRACE AMPLIFIER
TAl9, 600 MHz AMFLIFIER..

7A22. DIFFERENTIAL AMPLIFIF.II -
?A?l_ 400 MHz DUAL TRACE AMPLIFIER

1-500 M!’il

reduced!

reduced!

26, 200 MHz DUAL TRACE AMPLIFIER
Mza
7442,
7B10,

| GHz VERT. PLUG.......
4 CHANNEL LOGIC TRIG VERT AMP, 150 MHz.
DELAY TIME 2/DELTA TIME
. DELAY TIME 2n#'.2s. seiasserrict
100MHz DUAL TIME BASE
400MHz DELAYED TIME BASE
TB8S, 400MHz DELTA TIME DELAYING TIME BASE
7B92A. 500MHz DUAL TIME BASE
D01, LOGIC ANALYZER PLUG
TDO2/PMI1LL, LOGIC ANALYZER Wi/6809 POD.
TD10. DIGITAL EVENT DELAY........
D13, 3.3 DIGIT DMM
DI, 225MHz UNIVERSAL COUNTER/TIMER.
7D20T, FROGRAMMABLE DIGITIZER.... ..
TLITE23A. SPECTRUM ANALYZER SYSTE!

LIS, SPECTRUM ANALYZER DISPLAY .,
™11, DELAY LINE...
7511, SAMFLING UNIT.
T812/86/852/7603, TDR SAMPLING SYSTEM wrsus.\z
7T11, SAMFLING SWEEF UNIT...
7623A, MULTIMODE STORAGE ('SCOPE, 100MHz......
7633, 100 MHz STORAGE. 1000cm/uS WRITING .
7704, 150 MHz FOUR SLOT FRAME., s
TT04A, 250 MHz FOUR SLOT FRAME.,

7834, 400 MH: STORACE, 2300 cm/us warn

7634, 400 MHz SYSTEM, Wil)7A24,(1)7A26.01)7B80.(1)788S
7844, 400 MHz DUAL BEAM FRAME

T404, 300 MHz SYSTEM. Wi’lll"AlqllﬂA 6.(1YTBE0,,

7504, 500 MHr FOUR SLOT FRAME - -
AMSO0L,

reduced!

ITDIS &

OPERATIONAL AMF
DC5004, COUNTER/TIMER..,
DC300W0L, PROG. 135 MH:z UNIV!RSAL ('GLI'NTER TC')KO
DCS010. PROG. 350 MHz UNIV. COUNTER.

DCS$03, DIGITAL COUNTER PLUG-IN, 100 MHz..

DC303A, 125 MHz UNIVERSAL COUNTER.

DCS504, COUNTER/TIMER. (1Hz-80MHe

DCSOSA, 225 MH: UNIVERSAL COUNTER

DC309, 135 MHr UNIVERSAL COUNTER/TIMER. St ——
DDS01. DIGITAL DELAY. . ... - reduced!.
DM3010, PROGRAMMABLE 4% DIGIT DMM. reduced!

DMS01A. MULTIMETER. 45 DIGIT .
DM501, DMM MODULE, 45 DlﬂlT DISPLA'I . p—
DM502, MULTIMETER. 35 DIGIT Frivps
DM302A, MULTIMETER, 3.5

FG301, I MHz FUNCTION GENERATOR

FG302, 11 MHz FUNCTION GENERATOR

FO303, 3 MHz FUNCTION GENERATOR =
FUS04, 40 MHz FUNCTION GENERATOR..

P6O1S, PROBE, 1000X, 40KV, ACIDC

PGS0, $0 MHr PULSE GEN

PGS08, $0 MHz PULSE GEN -
PS501.2, POWER SUPPLY..
PS501.1, 0.20V PRECISION POWER SUP]
PS5010, PROGRAMMABLE TRIPLE POWER SUPPLY .
PSS03A, DUAL POWER SUFFLY. . .. el rablais
RS103N, RACK MOUNT O'SCOPE

5C502, DUAL TRACEAO'SCOFE ?L'Uﬂ ISMM TM !W'HIW !ERII‘.S
SCS504, 80 MMz O'SCOPE PLUG

56502, AUDIO OSCILLATOR....

$0303, LEVELLED SINE WAVE ﬂF.NFIMTDB
815010, PROGRAMMABLE SCANNER.... .
T932A. PORTABLE DUAL CHANNEL 3% MHz O'SCOPE
T935A, PORTABLE DUAL CHANNEL 35MH: O'SCOPE
TGS01. TIME MARK GENERATOR

TR501, TRACKING GENERATOR. .1

TR30), TRACKING

= nluto‘l

AILTECH 36002, W/3602..

AILTECH 7370, SYSTEM ‘l’D’I B M

AMBITROL. =~ TWS5005.. ...

ANRITSU ML422B131, SELECTIVE LEVEL KE'I'I!R
B&K PRECISION 1850A. FREQ COUNTER 512 MHz
BAFCO  920A, FREQUENCY RESPONSE ANALYZER... ..
BIOMAION, KDI0L-D, LogGic ANALYZER.

BLUE M, PR-336E-MF1, ENV. CHAMBERw/ CONTROLLER SERVOCORDER. S]MQD

BOONTON 928D, DIGITAL RF MILIVOLT METER. 10KHz-1 2GHe.
BOONTON 93A, TRMS VOLTMETER, 10 Hz-20 MMz
CLIMET C].3100. OFTICAL PARTICLE TRANSDUCER
DANA 9000, MICROPROCESSING TIMER/COUNTER..
DATA HO 121A. GANG PROGRAMMER .

DATA 1/029B GANO PROGRAMMER,
DELTRON SP. CVCC, 40V, 5A. POWER SUPPLY
DELTRON §P, CVCC, 10V. SA, POWER SUPPLY
DELTRON 5P, 40V 5 AMP POWER SUPPLY ...
DELTRON SF, 10V 5 AMP POWER SUFPLY
DELTRON SP, 0-15V 0-8A, POWER SUFFLY.......
ELP. 543, 10Hz-20GH: COUNTER.. ...

ELEC. MEAS. HCR150-2-100, 150V 3A...

ELEC. MEAS. SCRPS, 40V 13A_

BLEC, MEAS. TR036.0.5, 40V 75N....

ES1. SP25M, 4.1/2 DIGIT LCR METER, G?IB
FLUI 1722, w;z 488 CONTROLLER...
FLUKE, 1910A, 125 MH: MULTI-COUNTER
FLUKE 1920A. FIEQ COUNTER, $20MMH1....
FLUKE 19428, COUNTER/TIMER, TCX0, 2 CH.
FLUKE 195)A/02. UNIVERSAL TIMER/COUNTER, 2 CH
FLUKE 3£), 50V @ 2AMP, PRECISION POWER SUPFLY
FLUKE 4265A. BINARY PROG, FRECISION FOWER SU'PFLY
FLUKE, 6011A. FREQ. SYNTH. I10Hs-11MHze. | Hz RES
FLUKE 750A. limm PIVIDER

CARDS. 36 CHANNEL reduced” .

- reducedl .
IL13/1633A. SPECTRUM ANALYZER SYSTEM 10KHz-) 800MHz. reduced.

1CS BROKERS
Ph%?e (303) 44944-8858

----53700.00

f_Street #2, Boulder. CO_80301
M

GENERAL MICROWAVE 460B.10, 3 HEADS . — 533000
GENERAL MICROWAVE 476, POWER mrrsx $150.00
GENERAL RADIO 47642404, PWR METERHEAD, “:lllmh. Shb\ [NPUT -$400 00

GENERAL RADIO 476/42404, FWR METER/HEAD, TO 18GH. N INFUT.
COULD, 816, DU/AL PIN PORT RECORDER...

GUILDLINE, #1540, TRANSVOLT 4850 STAN'DAI.D CELLS..
HARRISON LABS 6206A, POWER SUPPLY
HITACHI V.151F, PORT. OSCOPE.

HITACHI V-212, PORT. O'SCOPE... .
HONEYWELL 1838/0700, DGC“.I_BGIA.PH
1BM, SYSTEM 9000, CONTROLLER . e
INTERSTATE F31, 3MHz FUNCTION GEHEMTOH
INTERSTATE F72, 20MHe FULSE FUNCTION GENERATOR .
INTERSTATE. F23. PULSE GENERATOR. -

INTERSTATE, P24, PULSE GENERATOR.

TERROLD 704, CALIBRATED: FIELD STR! METER. $300.00
KEITHLEY. 125, CURRENT SOURCE. . $350.00
KEITHLEY, 230, PROGRAMMABLE YOLTAGE SO[RC‘E

KEITHLEY, 260, NANOVOLT SOURCE.

KEITHLEY, 261, PICOAMPERE SOURCE.

KEITHLEY, &Iﬂ DIGITAL ELECTROMETER.

KEITHLEY, 705217158, LO- CURR. SCANNING 5‘1’5’I‘H.H GPIB

KEPCO K$60-2, 60V A POWER SUFPLY...

KEFCO AFH 1000M., 0-1000V @ O‘JOMAPDWBR SU'I'?'L

KEPCO ATE-6-10M, 68V AT 10A CVCC POWER SUPPLY.

KEPCO ATE 75-28.3M, 75V AT 3A CVOC POWER SUPPLY "

KEPCO BOP 36-1 3M, 36V AT 154 BIPOLAR OF AMPPOWER SUFFLY...

KEPCO, BOP.72-1.5M, 72V AT 1 SA BIFOLAR OF AMPPOWER SUPPLY.

KEPCO, BOP/72:5M, ”V AT SA BIPOLAR OF AMPPOWER SUPPLY.

KEPCO BOP.1000M, 1000V AT 40mA BIFOLAR OF AMPPOWER SUPPLY._. $600.00

KEPCO JQE 0-6V.10A, 6V @ 10 AMP.

KEFCO, JQE 13-6MVP, 15V O 6A.

KEPCO JQE 25-10M 25V AT 10A POWER Y.

KEPCO. JQE 36-IMVP. 36V AT JA CVCC METERED S\IPH.Y.

KEPOO JQE J6V-1A. 36V @3 AMP___

KEPCO, JOE 55-10M. SSV AT 10A CVOC PO‘II"]!R SU'F'PL\

KEPTO, JQE 100-25MVP, 1000 AT XSA CVCC METERED SL"LY

KEFCO JQE 1007-25, 0-100Y 0-25 AMP.

KIRUSUI, 5509, O'SCOPE, 15MHz, 4 CH.

KIKUSUL $513. O'SCOPE.

KIKUSUL COS6100, 3- CHA.NNEL 100 Mz O SC\'J"E

LAMBDA LHIZIPM, 20V @ 3A, REGULATED POWER SU?'LY

LEADER 480.U7), TV-VIF PLUG IN UNIT

LEADER LDM 170. DISTORTION METER

LEADER LMS-3100. TV SOUND MONITOR. -

LH RESEARCH 137A. PULSE OENERATOR. 125MHe 10Hz

MAGNAVOX T-23853, CHART PRINTER #

MARCONI, TF2300B. AM/FM MOD METER.

MARCONT 2304, MOD. METER........

MARCONI 2337A, AUTOMATIC DB‘I'DI'I'IDN um

MARCONI, TF 2370/TK 2373, SPECTR. ANAL, 0-1250 MHz _ —$3000.00

MAYNARD., MAINSTREAM 150, 130MB EXT. TAPE DRIVE FOR P32,
UNUSED & COMPLETE

MEASUREMENTS CORPORATION #0, SIGNAL GENERATOR. 4

MICRO TECHNICAL INDUSTRIES 138, THERMO PROBE.... SR

MICROTER 3G800, SWEEP SI0. GEN. .| GHz-180H:..

MILLIVAC 828A_...

MILLIVAC, HV-I'-')D 5! ﬁP M]LLIVDLTMETBI 10 EHe-12 OHI Im'
W/ADAPTERS.

NARDA 7000A Wr202 MICROWAVE UNIT, 01-2GHZ.

NOBATRON QRIS-4AP, 40V SA.

PHILLIPS 3226, OSCOPE

PHILLIPS 5512, NTSC TV PATTERN GENERATOR.

PHILLIPS PM2454B, AC MILLIVOLTMETER. .

PHILLIPS PM2384, AC MILLIVOLTMETER. ..

PHILLIPS PM3228, O'SCOPE ,

PHILLIPS PM5107, LOW DIST LF GENERATOR

PHILLIPS PM6302, RCL BRIDOE

PHILLIPS PM6611. UNIVERSAL COUNTER .

POWER DESIGNS 2020, 20V 24, ... ,
POWER DESIONS. 2K-10.0-2000V 0-10mA (.‘V NMI SUI’I'LY
POWER DESIGNS TWS00S, 50V SA.
POWER DESIONS 5015, S0V 15A. ...
POWER DESIONS, 6050A, UNIV. DC SDUIH.'E. TO GQV s
RACAL-DANA SERIES 6000, MICROPROCESSING DMM...
RACAL DANA SERIES 9000, TIMER/COUNTER, 9 DIGI 3
RACAL-DANA, 1250, UNIV SWITCH CONTROLLER .
RACAL DANA 5004, 5-172 DIGIT BENCH MULTIMETER, GPIB
RADIO RESEARCH 41, AM/FM SIGNAL GENERATOR... i
RADIOMETER COPENHAGEN SMGI, STERED GENERATOR.
RFL INDUSTRIES B2%G, AC/DC CALIBRATION STANDARD.
SHIBASOKU AS9538, MPX TV SOUND SIONAL GEMERATOR
SLAUGHTER, 103-2.5), 25 KVAC HIPOT.
SLAUGHTER, 105, MEGOHMETER 20,000 MEG ELE!
SYSTRON-DONNER, 6244A/01 |, 4.5 GHz PORT. CNTR. w30 FPB/MONTH OXCO

SYSTRON-DONNER, 712-2A/809-2A, SI’ECTRU’M ANAL.
SYSTRON-DONNER M107, FRECISION DC VOLT SOURCE.
TAUTRON, MB-IA, PCM ERROR RATE MEASUREMENT RECIEVER
TAUTRON, MB-302, BERT REC...

TAUTRON, ME. 1, PSEUDO !ANIX)II DA‘I’A RATE Hm
TAUTRON, ME-302, DATA RATE EXTENDER

TAUTRON, M(G.502, DATA GENERATOR.

TAUTRON, MN-302, BERT TRANSMITTER
TAUTRON, MS-2, UHF PULSE SOURCY..
TAUTRON, MX.302, CRYSTAL CLOCK 8MCB
TEXSCAN 7271

TEXSCAN WTI! 0 ysnum SW!!P GENERATOR.
1, XDS,,

VALHALLA 4440, DIIN AO‘DC uc :xmtﬂm
VU-DATA PS933 w975, MINI 0'SCOPE wi COUNTER...
VU-DATA PS9SO wi9nS, MINI O'SCOPE wi COUNTER.
WANTABE, 5R6112, CHART RECORDER .
WAVETEK 1002, SWEEP SIGNAL GENERATOR. ..
WAVETEK. 116, | MHz FUNCTION GENERATOR...
WAVETEK 1M, SWEEF GENERATOR. .

WAVETEK 1402A, VHF SWEEP GENERATOR, for s wi Im ummn, —. 570000
WAVETEK 1502, SWEEF GENERATOR, for use wi 1402, UHF 450-550 MHz......$600.00
WAVETEK 1601C, O'SCOPE

MH SWEEP/FU!
WAVETEK IWIA SWEEP/SIGNAL GEN. 1.1400 MHz
WAVETEK 51, UHF PROGRAMMER, for use wi1302
WAVETEK, 801, $0 MHi1 PULSE GENERATCR
WESTON ELECTRICAL INST. 789, FOOT LAMBERTS IE['E.I
WESTON ELECTRICAL INST. 931, FOOT-LAMBERTS ZERO cunm__smw
WIDE BAND ENGINEERING A49R, RF COMPARATOR ... 530000

120 DAY WARRANTY
ALL EQUIPMENT 100%




OSCILLOSCOPES & ACCESSORIES

TO 100 MHz

TEK 5440 50 MHz 4-Trace Oscilloscope System, w/(2)5A48, 5842 .. $750.00
TEK 5A13N Differential Comparator .. $300.00
TEK 5A18N 2 MHz Oual Trace Amplifier .. $125.00
TEK SA19N 2 MHz Differential Amplifier .. ... $175.00
TEK 5B10N 2 MHz Time Base / Amplifier ... $100.00
TEK 7603 100 MHz 3-slotframe .. ... $250.00
TEK7A13 100 MHz Differential Comparator Amp., LED display . $400.00
TEK 7A18 75 MHz Dual Trace Amplifier ) .. $100.00
TEK7AZ2 1 MHz High CMRR Differential Arnpmm . ... $400.00
TEK 7B53A 100 MHz Dual Time Base ... $200.00
TEK R4658 100 MHz Dual Channel O'scope, rackmount .. $550.00
TEK R7603 100 MHz Rackmount Oscilloscope frame .. $250.00
TEK SC502 15 MHz Dual Trace .. ... $375.00
Oscilloscope plug-in, TM500 series
ABOVE 100 MHz
TEK 7844 400 MHz Dual Beam 4-slot frame ... $750.00
TEK 7904 500 MHz 4-slotframe ....... ... $500.00
TEK 7904 500 MHz System, with 7A24,7A26.7880.7885 . $1,200.00
TEK 7A24 400 MHz Dual Trace Amplifier e, ‘450.D0
TEK 7A26 200 MHz Dual Trace Amplifier . .. $250.00
TEK 7A28-0pt 04 1 GHz Amplifier, variable dnlar . $1,150.00
TEK7B10 1 GHz Time Base . ... $500,00
TEK 7815 1 GHz Delaying Time Bass ... $600.00
TEK 7880 400 MHz Delayed Time Base ............... $200.00
TEK 7885 400 MHz Delta Delaying Time Base ... $250.00
TEK 7887 400 MHz Time Base, ................ . $250.00
with pretrigger acquire clock (7354)
TEK 7B92A 500 MHz Dual Time Base $450.00
STORAGE
TEK 214 500 kHz Dual Trace Mini Storage O'scope, AC/batt. power . $450.00
TEK 5441 50 MHz 4-Trace Oscilloscope System, wi(2)5A48, 5842 ... $850.00
TEK 7834 400 MHz Storage 4-slot frame .. $750.00
TEK 7834 400 MHz Storage System, with 7A24.7A26,7880,7865 ., 51 ,250.00
TEK SC503 10 MHz Dual Trace .. y ... $700.00
Storage Oscilloscope, TMscuum
DIGITAL
HP54100D 1 GHz Repetitive/40 MS/s Digital Oscilloscope ............. $3,250.00
TEK 458 100 MHz Analog / 10 MS/s Digital Oscilloscope $1,500.00
TEK 7854 400 MHz Waveform Processing frame, digital sanrano . $1,500.00
SAMPLING
TEK 7511 Sampling Unit $450.00
TEK 7514 1 GHz Dual Channel Sampling Urit $700.00
TEK 7T11 Sampling Sweep Unit . .00
TEK S-4 14 GHz Sampling Head, |or?511 ur7312 .00

TEK SD-14 3 GHz Dual Sampling Head, for 11801A, etc.
TEK §D-22 12.5 GHz Dual Sampiing Head, for 11801A, etc. .

PROBES

TEK 1101A Active Probe Power Supply ......... . .$225.00

TEK ABS02 Voltage Isolator, dual channel, ... . $650.00
1.5 Kv/chan., DC-15 MHz

TEK A6902B Voltage Isolator, dual channel, ... 9950,00
500 Vichan., DC-20 MHz

TEK P8007-opt01 100X 20 MHz 1.5kV Probe, .. ....... $75.00
3.5 feet length (NEVWBOXED)

TEK PB046 100 MHz 1X/10X Differential FET Probe ... ... $750.00

TEK P6150 9 GHz 10X /3 GHz 1X Low Impedance Probe ................. $600.00

TEK P6201 900 MHz FET Probe, 1XHOXM100X ......... . $400.00

CALIBRATION

TEK SG503 Levelied Sine Wave Generator, .............................. $850.00
0.25-250 MHz, TMS00 series

TEK TG501 Time Mark Generator, 1nS-55, TM500 series ... $750.00

WAVEFORM GENERATORS

FUNCTION
HP3310A 5 MHz Function Generator ..

: ... $325.00
HP 33108 5 MHz Functon Generator, mrncy:b E b\n-loﬂn'lhon 5

. $425.00

HP3312A 13 MHz Function Generator; AM, FM, sweep capability ... $800.00
- $1,500.00
: 5375 00

HP8111A 20 MHz Pulse/Function Generator ..

TEK DD501 Digital Delay & Burst Gen., brlmcbon&pdug-nu
TEK FG502 11 MHz Function Generator, TM500 series ...
TEK FG504 40 MHz Function Generator, TMS00 series ...
TEK RG501 Ramp Generator, TM500 series ...
WAVETEK 132 2 MHz VC G/ Noise Generator ... B :
WAVETEK 164 30 MHz Sweep/Function Generator ....................... $850.00
WAVETEK 166 50 MHz Pulse/Function Generator ................c.c....

PULSE
COLBY PG-5000A 5 GHz 2-Channel Pulse Gen., .............cccccinin
requires external RF source
HP 2148 10 MHz Pulse Generator, S0V/S00hms, ............c...ocoooove
auto duty eycle
HPB012B 50 MHZ Pulse GeNerator ... ivimiisiiorinsersssssnicns

WE BUY AND SELL

Inquiries 303-438-9662

» Fax 303-438-9685

Orders only 800-538-1493

530 Compton St., Unit

HPBO15A-002 50 MHz Dual Output $700.00
Pulse Generator, burst operation

HPBOBOA/B 1 A/B2A/B3A 300 MHz Word Generator $900.00
HPBOBOA/ST AS2Ax83A 1 GHz Dual Channel Pulse Generator ... $1,650.00
HPBOBOA/S1A/S24/93A 1 GHz Single Channel Putse Generator .. $1,400.00
HPBOBOA/91A/S3A 1 GHz Clock Generator .......... $900.00
HPBOB2A 250 MHz Pulse Generator .......... ; $1,400.00
TEK PGS501 50 MHz Pulse Generator, TM500 series $300.00
TEK PG502 250 MHz Pulse Generator, Tr<1nS, TM500 series ... $700.00
TEK PG505 100 kHz Pulse Generator, 80V, TM500 series .. $275.00
WAVETEK 801 50 MHz Pulse Generator . : $550.00
PROGRAMMABLE

HP3325A Synthesized Function Generator, 1 uHz-21 MHz, HPIB _ $2,400.00
HPB116A 50 MHz Pulse/Function Generator, HPIB ... $3,000.00
HPB165A Programmable Signal Source, 1 mHz-50 MHz $2,600.00
STANFORD RESEARCH DG535 Digital Delay ... $1,500.00

Generator, 4 channels, 5pSres,, GPIB
TEK AWG5105 Arbitrary Waveform Generator, 50 MS/s, 12 bits ..... $3,000.00

TEK AWGS5105-opt 02 Arbitrary $4,250.00
Waveform Generator, dual channel option
TEK PFG5505 Programmable 12 MHz Pulse/Function Generator .. $1,275.00
500.

WAVETEK:.’TB-@H0212MHszgrammahla ST cannsacet e 1 o
Synthesized Function Gen., GPIB. il ILY, e

VOLTAGE & CURRENT

VOLTMETERS

FLUKE 8840A-059 5-1/2 Digit Programmable Multimeter ................. $550,00

KEITHLEY 181 6-1/2 digit Nanovoltmeter, 10 nV sensitivity, GPIB ... $1,500.00

KEITHLEY 1944 High Speed Voltmater, single channel, GPIB $650.00

SOLARTRON 7150 5-1/2/6-1/2 digit Multimeter, GPIB . $550.00

TEK DM511-0pt 02 4-1/2 Digit DMM, ...... ) ... $395.00
WiPG602 Temp. Probe: TM500 (NEWBOXED) AL

CALIBRATION

E.S.\. RV722 7-Decade Kelvin-Varley Voltage Divider .................... $1,675.00

VOLTAGE SOURCES

HPE114A Precision Dual Range Power Supply, $875.00
20V2AI40VIA

HPB115A Precision Dual Range Power Supply, . $875.00

50V 0.8A/ 100V 0.4A

CURRENT METERS & SOURCES

HPE177C DC Current Source, to SOV, SO0mA .

HPE181C DC Current Source, to 100V, 250 mA ...

HPB186C DC Current Source, to 300V, 100mA,

KEITHLEY 220 Programmable Current Source, ............
0.5 pA-101 mA. GPIB

KEITHLEY 225 Current Source, 1 nA-89.9mA,
10-100 V compliance

KEITHLEY 227 Current Source, 1 uA-1 A, 10-300V comphane' s

KEITHLEY 228 Prog. Voltage/Current Source, .
sink or source 100 Watts

KEITHLEY 261 Picoampere Source, 10fA-10mA > 25.

KEITHLEY 414A Picoammeter, 0.1 nA-10 mA, nnnlug soale . $375.00

KEITHLEY 642 Electrometer ... ,900.00

LEEDS & NORTHRUP 4360 Precision .00
Current Shunts, 15-500 Amp

TEK CT-5 High Cumrent Transformer for P6021/A5302, to 10004 $650.00

VALHALLA 25754 AC/DC Wideband Active Shunt, 20mA-100 A .. $1,200.00

IMPEDANCE & COMPONENT TEST

IMPEDANCE

HP 4B00A Viector Impedance Meter, 5 Hz-500 kHz . $550.00
L.C.R.

BOONTON 62AD 1 MHz Inductance Meter, 2-2000uH ....... $700.00
BOONTON 72BD 1 MHz Digital Capacitance Meter, 2-2000 pF . $700.00
E.S.1. 2160 LCR Bridge. 20 Hz-150 kHz .. St 2,000.00
E.S.|, 286V 4-1/2 Digit LCR Bndge, 120Hz & 1kHz .. . ... $850.00

GR 1657 LCR Digibridge, 120 Hz/1 kHz . = T
HP4262A 3-1/2 digit LCR Meter. 120 HeH KHZNOKHZ ...

HP4328A-001 Miliohmeter, 0.001-100 ohms 5. battery opton ... $1,350.00

HP4342A Q Meter, 22 kHz-70 MHz, Q=5-1000 , . $2,250.00

MEGURO MQ-171 VHF Q Meter, 20-230 MHz, $1,100.00
0=10-500, freq. readout 100 Hz

STANDARDS

E.S.1. RS-925 9-Decade Resistor, 0.01 ohm-1.2 Megohm ...........
E.S.I. SR1010 Resistance Transfer Standards, 1 ohm-100 Kistep ...
FLUKE 5450A Programmable Resistance Standard, 2 & 4 wire

GR 1409-SERIES Standard Mica Capacitors, 0.05% accuracy .... $150.00
GR 1432-N 5-Decade Resistor, to 11,111 chms. 0.1 ohm res. ............. $275.00
GR 1432-U 4-Decade Resistor, 0-111.10 chins, 0.01 ohm resolution .. $175.00

GR 1433-X 8-Decade Resistor, to 111,111.0 ohms, 0.1 ohm
HP 164708 Stable Inductors, setof 4 .. -
LEEDS & NORTHRUP 4220-SERIES M:!Ilohm Sundnrd's

HIPOT
ROD-L MS00AV 5000 Voit AC HIPOT Tester ..

*C, Broomfield, Colorado 80020

CURVE TRACERS
TEK 576 Curve Tracer, to 220W .. - $2,350.00
TEK 577D1/177 Storage Curve Tracer, with standard test fixture ... $2,250.00
TEK 577D2/77 Curve Tracer, to 100W, with standard fest fixture - $1,750.00
TEK 7CT1N Curve Tracer, to 0.5W. 7000 series .......... L. $500.00
TD.R.
TEK 1503-0pt 04 Time Domain Reflectometer, ... $2,000.00

0-50.000 feet chartrec

POWER SUPPLIES

SINGLE OUTPUT
GLASSMAN PS/EG-O5R06 5kV CVICL Power Supply, o 6maA .......... $500.00
HPBO02A-001 Programmable Power Supply, x $875.00

0-50V/0-10 A /200 Watts
HPB023A Autoranging Power Supply, to 20V /30 A/ 240 Watts ... 31 150.00
HPB2038 7.5V at 3 A CVICC Power Supply ............ ... $200,
HPE2068 Dual Range Power Supply. 30V at1 AI60)
HP 62078 160V at 200mA CV/CC Power Supply ........
HP 62098 320V at 100 mA CVICC Power Supply
HP62608-027 10V at 100A CVICC Power Supply .
HPE2618-027 20 V at 50 A CVICC Power Supply
HPE2648-011 20 V at 20 A CV/CC Power Supply, ..

wiovervoltage crowbar
HPE266B 40V at SA CVICC Power Supply ... ..o
HPE2678 40V at 10 A CVICC Power Supply
HPE289A 40 V at 1.5 A CVICC Power Supply ........
HPB296A 60V at 3A CVICC Power Supply .........
HP6298A 100 V at 750 mA CV/ICC Power Supply ......
HPE384A 4.0-5.5V at 8A CVICL Power Supply ........
HPB4388 60V at SA CVICC Power Supply ......
HP 64438 120V at 2.5A CV/ICC Power Supply .........
KEPCO ATE-100-1M 100 V at 1 A CV/CC Power Supply
KEPCO JQE-36-15M 36 V at 15 A CVICC Power Supply ...

MULTIPLE OUTPUT

HPE&236B Triple Output Power Supply, varable tracking ratio ...

HPE&253A Dual Output 20 V 3 A CVICC Power Supply ...

HPE255A Dual Output 40 V1.5 ACVICC PmrSuwlr

HPBE621A System Power Supply, ..
dJaInubﬂl:thW?AfW10A

TEK PS503A Dual Power Supply, TM500 series ...........

MISCELLANEOUS
ACME PS2L-1000 Programmable Load,
1075V 150A/ 1000 Watts
HP59501A HPIB Isolated DAC/Power Supply Programmer .,

HPB826A Bipolar Power Supply/Amplifier, to S50V, 1 A . .. $800.00
HPB827A Bipolar Power Supply/Amplifier, to 100 V, 500 mA. .. $800.00
KEPCO BOP 100-1M Bipolar Op Amp/Power i . .. $500.00
Supply, 1o 100V, 1 A
KEPCO BOP 1000M Bipolar Op Amp/Power Supply, ........................ $600,00
10 1000V, 40mA
TIME & FREQUENCY
UNIVERSAL COUNTERS

HP5314A 100 MHz2/100 nS Universal Counter .............

HP5315A 100 MH2/100 nS Reciprocal Counter, high res. nudle

HP5315A-001 100 MHz/100 nS Universal Counter, TCXO reference ..

HPS5316A 100 MHZ/100 nS Universal Counter, HPIB .,

HP5316A-001 100 MH2/100 nS Universal Counter, ...
HPIB, TCXO reference

HP5316A-003 100 MHz/100 nS Universal Counter, .......
HPIB, 1.0 GHz Cchan

HPS53708-001 100 MHz Univ. Time Int. Counter, .........
20 pS single shot, OCXO

HPE1420A-010,030 VX card 200 MHz/ 2 nS Univ.
Counter, TCXO& 2.5GHz Cch

RACAL-DANA 1992-04E.55 100 MHZ/SnS Univ. ......coocivivnv
Counter, 1.3GHz C ch.,, OCX0 & GPIB

TEK 7D15 225 MHz Universal Counter/Timer, 7000 series ... $275.00

TEK DC5004 Programmable 100 MHz/100nS Counter/Timer, 75.
TMS000 series

TEK DC5009-0pt 01 Programmable 135 MHz . $750.00
Univ, Counter/Timer, TCXO, TM5000 ... et -

TEK DC503A 125 MHz Universal Counter/Timer, TMS00 series . $500.00

TEK DC500 135 MHz High Resalution ..................coinie. ... $700.00
Universal Counter/Timer, TM500

TEK TVC501 Time-Voltage Converter, TM500 series ........................ $700.00

FREQUENCY COUNTERS

HPS305B/53008-001 1.3 GHZ COUNBL . .........c.cocccorererccovirinrenniner, SA0,00
Package wiTCXO ref., high res. audic

HPS340A-001,006 18 GHz Frequency Counter, ..... . $1,900.00
0OCXO, +39 dBm limiter

HP5340A-001,011 18 GHz Frequency Countar, .......................... $1,900.00
OCXO reference, HPIB

HP5345/5355/5356A-006 Pulsed/CW Frequency ......................... $3,500.00
Counter, 1.5-18.0 GHz, 75nS pulse

TEK 7D14 525 MHz Frequency Counter, 7000 series ......................... $179.00
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90 DAY WARRANTY PARTS AND LABOR -
TEST EQUIPMENT WANTED CALL OR FAX LIST -

10 DAY INSPECTION
OPEN ACCOUNTS

TEK DC502 550 MHz Frequency Counter, TM500 series ... . $400.00
TEK DCS04 80 MHz Frequency Counter ... $125.00

AUDIO & BASEBAND

SPECTRUM ANALYZERS
5Hz-50 kHz, 1 Hz res., bal. input

HP3581A Wave Analyzer, 15 Hz-50 kHz |

HP3586C Selective Level Meter, 50 Hz- 325MH: 50475 ohms.

HPBS556A LF Section, 20 Hz-300 kHzZ . ............

TEK 5L4N Spectrum Analyzer,20 Hz-100 kHz,
10 Hzres., 5000-series

TEK 7L5-0pt. 25/7603 Spectrum Analyzer, 20 HZ5 MHz, .................
witracking gen. display

DISTORTION ANALYZERS

HP333A Distortion Analyzer, 5 Hz-600 kHz, -60 dB, auto nulling ..

HP 334A-001 Distortion Analyzer, 5 Hz-600 kHz, AM detector, VU

HP 339A Distortion Analyzer, built-in low distortion osc. ... .

TEK DA4084 P
Distortion Analyzer, 0.0025% THD, w/frame

RMS VOLTMETERS
FLUKE BS20A True RMS Voltmeter, 180 uV-700 V., 10 Hz-20 MHz
HP3400A RMS Voitmeter, 10 Hz-10 MHz ..

OSCILLATORS

HPZ39A Low Distortion Osc., 10 Hz-110kHz, ................
-85dB THD to 20kHz

HP3335A Synthesizer/Level Generator, 200 Hz-B0MHz .....

HP4204A Synthesizer, 10 Hz-1 MHz, 1 mV-30 V/ 800 Ohms

ROCKLAND 5100 Synthesizer, 1 mHz-1.999999999 MHz

TEK $G505 Low Distortion Oscillator ...

FILTERS, MISCELLANEOUS

KROHN-HITE 3202 Dual HR/LP/BP/BR Filter, ...,
20 Hz-2 MHz, 24 dBloctave

KROHN-HITE 3343 Dual Bandpass Filter, ....... ... couiciniiimn e
0.01 Hz-100 kHz, 48 dBloctave

P.AR. 189 Fiter/Amplifier, 0.1 Hz-110 kHz, vanable Q & gain ......

TEK AM502 Differential Amplifier, 0.1 Hz-1 MHz, TM500 series

WAVETEK/ROCKLAND 752A-002 Dual Low Pass Filter, ..........
1 Hz-100 kHz, 115 dBioctave, GPIB

RF & MICROWAVE

SPECTRUM ANALYZERS
HP 1151 7AM BANHSA20A Harmonic Mixer, ................... i
12.4-40.0 GHz, for B555A, B565A
HP5371A Moduiation Domain Analyzer, 125 mHz-500 MHz ............
HP8406A Comb Generator, 1/10/100 MHz increments, to 5 GHz
HP8443A Tracking Generator, 0.1-110 MHz, LED display
HP8444A Tracking Generator, 0.1-1300 MHz, for 85548
HPE444A-059 Tracking Generator, . =Ar
0.5-1500 MHz, for 8554,8568,etc
HP85528 IF Section s s
HP85538 RF Section, 1 kHz-ﬂD MHz
HP85548 RF Section, 0.1-1250 MHz

.. $1,850.00

HP8S55A RF Section, 0.01-18 GHz .00

HP8555A/85528/141T Spectrum Analyzer Systsm .00
10 MHz-18 GHz, 100 Hz res

TEK 496P Spectrum Analyzer, 1 kHz-1.8 GHz, 30Hz res, GPIB ... $5,500.00

TEK 7L12/7613 Spectrum Analyzer, .._.......... ... $2,000.00
0.1-1B00 MHz, with storage display

TEK TR501 Tracking Generator, 0.1-1800 MHz, for 7L12, 7L13.......... $700.00

TEK TR503 Tracking Generator, 0, 1-1800 MHz, for 452/4/5/6 ......... $1,750.00

NETWORK ANALYZERS

HP 116858 Modulator, 0.15-18.0 GHz, for uss with 8755/6/7 ... $375.00

HP B405A Vector Voltmeter, 1-1000 MHz . $700.00

HPB407ABA12A/BE01A Network ANGIYZET, ... .....oroooreer. $1,250,00
100 kHz-110 MHz, with sweep generator

HPB5020A Directional Bridge, 0,01-4.3 GHz, N(f), for 8755/6/7 $750.00

HP85021A Directional Bridge. . $1,200.00
0.01-18.0 GHz, APC7, for 8755677

HPB50500 APC7 Calibration Kit, for 8510series .......... $1,100.00

HP BS05A-005/B503A/B501 Network An , 0.5-1300 MHz, . $6,000.00
S-parameters, storage norm

HPB756A Scalar Network Analyzer ... s . $2,500.00

NARDA 7000A7202/7206 Microwave Mutimeter ... $1,850.00
System: scalar analysis 0.1-18 GHz

WILTRON S60A/560-98K50 Scalar Network o - $2,900.00
Analyzer, with VSWR Bridge 10 MHz-40 GHz

SIGNAL GENERATORS

BOONTON 1020 Synthesized Signal Gen_, 0.15-540 MHz, GPIB .. $1,850.00

BOONTON 102C Signal Generator, 0.45-520 MHz, AM, FM . $850.00

COMSTRON FS-2000-4 Synthesizer, o $15,000.00
10 MHz-4 GHz, 1 uS speed, -140 dBc naise

EPSCO EP250C/MBO45H/MBOSOH Power == $3,250.00
Oscillator System, 200-1200 MHz, >200 Watts

FLUKE B060A Synthesized . " .. $3,750.00
Signal Generator, 0.1-1050 MHz, 10 Hzres.

GIGATRONICS 875/86 Levelled Multiplier, .. $8,000.00
26.5-40.0 8 50.0-75,0 GHz outputs

HP 117204 Pulse Modulator, 2-18 GHz, Tr<10nS, >80 dB . $1,200.00

HP85100V Frequency Mult , $4,250.00
10-15 GHz in /50-75 GHz out >0 dBm

HP8616A Signal Generator, 1 8-4 5 GHz, AM, FM, Pulse $450.00

HPBB40A Signal Generator, 0.5-512 MHz, .- $950.00
AM, FM, analog readout
HPBE40B Signal Generator, 0 5-512 MHz, AM, FM, freq. locking .. $1,500.00
HP8640B-002 Signal Generator, 0.5-1024 MHz r $2,600.00
HP8654A Signal Generator, 10-520 MHz, calibrated AM, uncal FM . $650,00
HPBE548 Signal Generator, 10-520 MHz. AM. FM
HPBE56A Synthesized Signal Generator,
0.1-880 MHz, AM, FM, HPIB
HPB6601A RF Plug-in, 10 kHz-110 MHz, for 8660 series
HPBB60C/B6602B/86633B Synthesized ... s 2 B
Signal Generator, 1-1300 MHz, AM, FM, HPIE
HPBE60C/BGE03A-002/34A Synthesized Sig. Gen.
1-2600 MHz, phase mod. to 10 MHz
HPB8BEOC/BEE03A/BEE338 Synthesized Signal Gen., ............
1-2600 MHz, 1 Hzres., AM. FM
HP 86838 Signal Generator, 2.3-8.5 GHz, AM, WBFM, Pulse
WWAVETEK 3000 Synthesized Signal Gen.,
1-520 MHz, 1 kHz res., AM, FM
WILTRON 6742A Synthesizer/Sweep Generator,

18.0-26.5 & 26.540.0 GHz
SWEEP GENERATORS
EIP 928-0pt 9201 Sweep Gen.,1 0-1B6GHz. ....... $4,000.00
step atten. power sweep, GPIB
HP8620C Sweep Oscillator Frame ... e $550.00
HPB620C-001 Sweep Oscillator Frame, BCD pmqnmmahu . $600.00
HP8620C-011 Sweep Oscillator Frame, HPIB programmable ... $675.00
HP86210A RF Plug-In, 3-350 MHz, +13 dBm levelled .. e $450.00
HP86222A RF Plug-in, 0.01-2.4 GHz, +13 dBm levelled .. . $1,400.00
HPB86222A-002 RF Plug-in, .. B .. $1,750.00
10-2400 MHz, 70 dB step amnmbr
HPB862228-002 RF Plug-in, 10-2400 MHz. . $2,000.00
crystal markers, 0-70dB atten .......... e AR e  a o
HPB6240A RF Plug-in, 2.0-8.4 GHz, +16 dBm levelled ... $1,000.00
HP86241A RF Plug-in, 3.2-6 5 GHz, +8 dBm levelled ... ... $500.00
HPB82420-004,008 RF Plug-in, 5.9-9.0 GHz, +10dBm levelled .. $500.00
HP8B2500-001 RF Plug-in, 8.0-12 4 GHz, +10 dBm levelled . $500.00

HP86290A RF Plug-in, 2.0-18 0 GHz, +7 dBm levelled $1,750.00

HP862908 RF Plug-in, 2.0-18.6 GHz, +10 dBm levelied $2,000.00

WAVETEK 1067 Sweep Generator, 1-400MHz, ....................... ... $500.00
+10dBm, 75 ohms

WAVETEK/MARCONI 8910 Programmabie .. $5,500.00
Sweep Generator, 2-20 GHz, +10dBm, GPIB

POWER METERS

BOONTON 42B/41-4B Analog Power Meter, ... $475.00
with 1 MHz-12 4 GHz sensor

BOONTON 42B/41-4E Analog Power Meter, ... .. $650.00
with 1 MHz-18 GHz sensor

BOONTON 42B/42A-53 Analog Power Meter, .. $375.00
with 1 MHz-8.4 GHz N(f) sensor

GENERAL MICROWAVE 476/4240A POWer .............c...c...... $375.00
Meter & Sensor, 0.01-18 GHz, -35 10 +10 dBm

HP 11683A Range Calibrator, for 435/5/7/8 power meters $750.00

HP 432A/478A Power Meter, : §375.00
0.01-10 GHz, -20dBm to +10 dBm F S

HP435A/B481A Power Metsr, 10 MHz-18 GHz, -30to +20dBm ... $1,000.00

HP 435A/8482A Power Meter, 0,1-4200 MHz, -30 to +20 dBm $1,000.00

HP435A/8482H Power Meter, 0.1-4200 MHz, -15 o +34dBm ... ... $1,150.00

HPB482B 25 Watt Power Sensor, 0.1-4200 MHz, for 435/6/7/8 $1,250.00

HP K486A WR42 Thermistor Mount. 18 0-26.5 GHz, for 432 series m 00

HPQB8486A Power Sensor, 33.0-50 0 GHz, WR22 waveguide ... $1,500.00

HP R488A WR28 Thermistor Mount, 26.5-40.0 GHz, for 432 series . $400.00

WAVETEK 1034A Portable Analog Power Meter, 1 MHz-18 GHz $375.00

RFMILLIVOLTMETERS

BOONTON 8200A-01 RF Millivoltmeter, 10 kHz-1 2 GHz, GPIB $950.00

RACAL 9303 TRMS Lavel Meter, 18 0-26.5 GHz, for 432 series $875.00

AMPLIFIERS, MISCELLANEOUS

AILTECH 7615 Noise Generator, 0.01-1.3GHz, 15dB ENR ., $350.

AILTECH 7616 Noise Source, 1.0-12.4 GHz, 15dB ENR $375.00

BOONTON B2AD FMIAM Modulation Meter, 10-1300 MHz $1,000.00

E N1 240L Amplifier, 50 dB, 20 kHz-10 MHz, 40 Watts $1,250.00

ENI 500LA Amplifier, 24 d8, 1.5-520 MHZ, 300 MW ..., cooroier, 900,00
ENI 503L Amplifier, 40 dB, 2-510 MHz, 3 Watts $850.00
ENI 600L Amplifier, 24 dB, 0.8-1020 MHz, 150 mW $450.00
ENI A150 Amplifier, 55 dB, 0.3-35.0 MHz, 150 Watts $2,000.00
ENI A300 Amplifier, 55 dB, 0.3-35.0 MHz. 300 Watts : $3,500.00
HP11715A Modulation Source ........ .. $1,250.00
HP11875A Amplifier, 2-8 GHz. +6 10 +16 dBm levelled output $1,200.00
HP493A TWT Amplifier, 30 dB, 4-8 GHz, 1 Watt ... $800.00
HPB447A Amplifier, 0.1-400 MHz, NF<7 dB, +6 dBm ouwm .. $300.00
HPB447F-HB4 Dual Amp., 9 kHz-50 MHZ! ...... $1,100.00
28 dBG & 0.1-1300 MH2/ 25 dBG

MP.D. LAB2-1020-2A Ampiffier, 34dB, 1 0-2.0 GHz, 2 Watts $1,000.00
M.P.D. LAB2-110-1E Ampiifier, 30 dB, 100-1000 MHz, 1 Watt $700.00
MP.D. LAB2-714-3A Amplifier, 34 dB, 0. 7-1 4 GHz, 3 Watts $1,000.00
MAURY MICROWAVE MTT118A Cryogenic $750.

Noise Source, liquid nitragen, DC-18 GHz APC7

MICROWAVE SEMI.CORP. MC5112 Noise Source, $325.00
255dB ENR, 1.0-12.4 GHz, N{m), +28 VDC
PANASONIC VP-81254 AMF M/Stereo Gen , $850.00

0.1-110 MHz, 0.1 Hz res.,0.05% dist

COAXIAL & WAVEGUIDE

DEMORNAY-BONARDI DBD-450 WR28 . $175.00
75 Watt Load, 26 5-40.0 GHz
GENERAL INSTRUMENT AB100-REV B . $400.00

Dual Pel. Quad Ridge Conical Hom, 2-20 GHz, SWR<2 5

GR 874-LTL Constant Impedance ... $450.00
Trombone Line, 0-44 cm, DC-2 GHz

GR 900-LB Precision Slotted Line, .. $450.00
0.3-8:5GHz. 50 Ohms 0.1% tol

HP11691D Directianal Coupler. 22dB, 2-18 GHz ...... $500.00

HP 116920 Dual Directional Coupler, 22dB, 2-18 GHz .. . $900.00

HPT?BD-DHDmanmehnmlCnmler.mdB.lﬂo«mMH.z . $400.00

HP778D Directional Coupler, 20dB. 1.7-124 GHz ....... $375.00

HPB472A Crystal Detector, 10 MHz-18 GHz, ... ......... $150.00
neg. pol., SMA(m)

HPB4730 PDB Diode Detector, 0.01-33.0 GHz, APC3. S(rn) $300.00

HPB497K-004 Programmable Attenuator, . y $600.00
0-90dB, DC-26 5 GHz, APC3 5

HP90SA Coaxial Sliding Load. 1.8-18.0 GHz, APCT:N(m].’N{h $300.00

HPS09C-013 Precision Termination, ... $150.

DC-2 GHz, SWR<1.01, N{f)
HPKS532A WR42 Frequency Meter, 18.0-26 5GHz ...
HPK752D WR42 Directional Coupler, 20 dB, 18.0-26.
HPR532A WR2B Frequency Meter, 26 5400 GHz ...
KAY 432D Step Attenuator, 0-101 dB, DC-1 GHz, am:(m)
KRYTAR 10104001 3K Directional Coupler, . .

13 dB, 1-40 GHz, Kt
NARDA 26298 20 dB Attenuator, 150 Watts, DC-1 GHz, N(#) ...
NARDA 3000-SERIES Directional Couplers .. s
NARDA 3020A Bi-Dir. Coupler, ...

30 dB/S0-250 MHz / 20 dB8/250- |OOOMH¢
NARDA 3090-SERIES Precision High Directivity Couplers .....
MNARDA 4000-SERIES SMA Miniature Directional Couplers .
NARDA 4203-6 Directional Coupler, 6dB, 2-18 GHz. SMA(f) ..
NARDA 4456-4 4-Way Power Divider, 2-18 GHz, SMA(f) ..
NARDA 4700 Step Attenuator, 0-9.d8, DC-12.4 GHz, SMA(E) .

NARDA 5070-SERIES Precision Reflectometer Couplers . $300.
NARDA 765-20 20 dB Attenuator, 50 Watts, DC-5 GHz, N(my1) . .
NARDA 768-30 30 dB Attenuator, 20 Watts, DC-11 GHz, N(m/f) $125.00
PRD312AF1 WR28 E-H Plane Tuner, 26.5-40.0 GHz $350.00
TRGAS10WR28 Precision Rotary Vane Atten., .. $1,000.00
0-50 dB, 26.5-40 GHz
TRGB551 WR22 Frequency Meter, 33 0-50.0 GHz $550.00
TRGV520WR15 Level SetAttenuator, 0-20 dB, 50-75 GHz ... . $250.00
TRGVS51 WR15 Frequency Meter, 50.0-75.0 GHz $600.00

TRGVS61-20 WR15 Directional Coupler, 20 dB, 50 75<3Hz . $300.00

TRGWS10 WR10 Precision Variable $1,000.00
Atenuator, 0-50dB, 75-110 GHz

WEINSCHEL 1515 Power Divider, DC-18 GHz, SMAHM’) $125.00

WEINSCHEL 1579 Power Divider, .. $275.00
DC-26.5 GHz, APC3 5(Iff) "NEW®

WEINSCHEL AS-4 AfBNUALON S, ......c..coocoovvroerrioneriirene . $200.00
316110720 dB, DC-3 GHz & 1-10 GHz, Nm#f

WILTRON 60AS50-opt. 1 SWR Bridge, 5-2000MHz, ...... . $550.00
APC7 test port, 46 dB dir

VILTRON B4A50 SWR Bridge, 3-8 GHz, .. $450.00
36 dB directivity, APC7 test port

WILTRON 97SF50-1 Directional Bridge. . $1,500.00

10 MHz-18 GHz, SMAIf), 38 dB dir.

LOGIC
HPS004A Signature Analyzer $150.00
HPS00SA Signature Multimeter $350.00
HPS50058 Signature Multimeter, TTUCMOSI'ECL HRPIB .. $750.00
HP8170A-D02 Logic Pattern Generator, 51 ,400.00
2 MBls, address dnver option
TEK 1240/(2x)D2 Logic Analyzer, w/(36) 50 MHz channels $1,500.00

COMMUNICATIONS

HP2B8BTA LAN Wire Test Instrument. for 25 pair cable
HP33388-001 Synthesizer/Level Generator, 10 Hz-21 MHz
HP4935A Transmission Test Set, 20 Hz-110 kHz
HP589401A HPIB Bus Analyzer ..

TEK 1410R-0pL.04 NTSC Test Signal Gen. w/

SPG2 TSG1,TSP1,TSG3,TSG5.TSGE $2,750.00

TEK 1411R-opt 04 PAL Test Gen $2,750.00
w/SPG12,TSG11.TSP11,TS613,TSG15 75616

TEK 144 NTSC Test Signal Generator X $675.00

TEK 147A NTSC Test Signal Generator, with noise mtssgnal $950.00

TEK 1485R Dual Standard Waveform Monitor, NTSC & PAL $1,850.00

TEK 521A PAL Vectorscope $1,500.00

WANDEL & GOLTERMANN A s $1,750.00
RM-4 Radiolink Measunng Set. 70 MHz

MISCELLANEOUS

FLUKE 2190A/2300A/1120A 10-Chan_Scanning $875.00
Thermometer, types JK,T.R.C, GPIB
FLUKE 2190A/Y2003/Y2001 Temperature Calibration System $950.00
HP3488A Swilch/Control Unit $950.00
HP58307A HPIB VHF Switch $200.00
PAR. 5205-94,95.96,98 Lock-In Amp, $2,750.00
20 Hz-20 kHz, int. osc., linlog, GPIB
P A R.5206 Two-Phass Lock-in Amplifier, 2 Hz-200 kHz $3,000.00
TEK J16/J6523 Photometer. with Spot Luminance Probe ... $900.00
TEK TM5006 5000-series E-siot Programmable Power Module $600.00
TEK TM503 500-series 3-siot Power Module $175.00
TEK TM504 500-series 4-slot Pawer Module $175.00
TEK TM506 500-series 6-slot Pawer Module $250.00
TEK TM515 500-series 5-slot Travelier Power Module $275.00

Write in 126 on Reader Service Card.
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Compatible with Jerrold,
Scientific Atlanta
and Pioneer

Latest high-tech features...

* 750 MHz

» Infra-Red Wireless Remote Control
« Integrated Volume and Mute Control
. 8In Skcreen Menu Displays For All User Functions
» Cloc!

» Favorite Channel Memory Bank

« Programmable Parental Lockout

» Channel 3/4 Switchable

» Last Channel Recall

« Sequential or Direct Channel Access
« HRC / STD / IRC Programmable

« Auto Frequency Control Tuning

= Sleep Timer

» Audio and Video Ports

» Switched Electrical Outlet

» Inview Video Pass-Thru Technology

CONVERTERS

 Wave Master 5500-3

Millenium M-3

* Parental Control

* Favorite Channel Memory
= Sleep Timer

» Wireless Remote Control
= Last Channel Recall

* HRC / STD Switchable

= 99 Channel

1-9 10-19 20*
$75.00 $69.00 $63.00

* Parental Control

* Favorite Channel Memory

= Wireless Remote Control

* Last Channel Recall

* HRC / STD Switchable

* 99 Channel

» Available With Built In
Descrambler

* Available With A/B

1-9 10-19

20"
$69.00 $65.00 $55.00

o

18
: TVTGDLD (o ). $8
_jPURPLEoerK g89
axa) _. 849
y - (new) $59
C TNT (orig) =~ $75

O — 1_9 .....
S _365._. |

SA-3 $59 455 . 840
- M80 (orig) | _ $75 : $55f';_ $59

_ Add on Descrambler for Pioneer Systems

SR
PIO - GHN $79 $69 8§59
PIO - GRN+ (new) $99 89 879
PIO-TNT(new)  $95 $85  §79

ask about our complete line of products

LT

VIDEO COMMUNICATION SYSTEMS INC.

1-800-872-6585
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[#80 TEST EQUIPMENT cont. |

MICROSCOPE, BAUSCH & LOMB. Ster-
eoZoom-4, (10x-30x). 10x eyepieces.
Stand. Perfect for Surface Mounted, PC-
board work! Like new! Sold for fraction of
new. $550. 407-683-5251.

TEK SCOPE SALE: Tek 475 200MHz
scope, calibrated & painted wiTek paint,
units in EXC. condition $625. Tek 485
350MHz scope $795. Tek 2215 60MHz
scopes with TV Trigger $489, Tek 2215A
$569. Tek 464/DM44 100MHz Analog Stor-
age scope with Digital Multimeter $595.
Tek 7A19 600MHz Amplifier $175, 7A24
400MHz Dual Trace $250, 7A26 200MHz
Dual Trace $150, 7A29-04 1GHz w/Delay
option $595, 7B10 & 7B15 1GHz Time-
base $395 ea., 7B53A $150, 7B80 & 7B85
$175 ea., 7B92A $300 ea., 7514 1GHz
Dual Channel Sampler $695. Also have
Tek 7834, 7844 & 7904 Mainframes. TEST
EQUIPMENT SALES, 603-434-2544.

DEC EQUIPMENT WANTED! We are buy-
ing DEC systems, boards, terminals,
drives and peripherals. Also Scientific
Micro Systems (SMS), DSD, Datability,
Dilog, other DEC compatibles, and Com-
puter Output Microfilm (COM) units.
Please call for a quote or fax us your
equipment list. We buy, sell, and trade.
COMPUTER KEYWAYS, 513-847-2300 or
FAX: 513-847-2350.

METERS: TEK DM 501A 4-1/2 digit multi-
meter $250. Tek DM 502A auto-ranging
multimeter $215. HP 3455A 6-1/2 digit
multimeter $550. HP 3456A 6-1/2 digit
multimeter $900. HP 3467A printing 4-
channel multimeter/recorder (monitors
temperature too) $525. Pepper Systems,
214-353-0257.

BLRnnrdsl

for

© Gerberand Excellon Output

PCB Artwork
Made Easy!

PRINTED CIRCUIT DESIGN SOFTWARE

Layout - Autorouting - Schematic
[=emis e e

O Supportsall Video Modes including Super VGA
© Copper Flooding for Building Ground Areas

O Mirror Imaging for Laser Printer Output

O Autorouterand Schematic Programs

© Circuit Simulation Software Available

O NEW! - WINDOWS . Versions

O NEW! - DOS Versions - PCBoards & PCRoute
O FREE - Heat Transfer Film with Order

Download Demosfrom BBS (205)933-2954

PCBoards Layout Only €IED

Windows .. Layout starts at @
Call or Write for Full Product Line, Prices & Demo HCE

PCBoards
2110 14th Ave. South

Birmingham, AL 35205

(800)473-7227
Fax (205)933-2954
Phone (205)933-1122

We offer:

Write in 88 on Reader Service Card.

HP SPECTRUM analyzer sale. 1KHz-
110MHz, HP 141T-8552B-8553B system
with manuals checked working with a 30
day guarantee. $1,400! 1-800-435-1516
Tech-Systems.

WANTED: TRAK SYSTEMS STATION
CLOCK. Call Bill Scolnik, 1-800-634-7036.

MICROSCOPE, PARCO. Precision High
Power Stereoscope. 2.5x, 4x, 10x, 20x
objectives, 10x eyepieces, x-y micromet-
er stages, light, and dimmer. NEW! Pay
fraction of cost. Only $1,500! 407-683-
5251,

WANTED: SERVICE monitors dead or
alive. Motorola, IFR, Cushman, Wavetek.
Fax your list. Call me last for best cash
price. 408-929-2244 pager 510-498-6875.

SPECTRUM ANALYZER. HP 141T with
85528 and B553B plug-ins $995. ISA,
24801 Crown Royale, Laguna Niguel, CA
92656. 714-495-5566, FAX: 714-495-4742.
Ask for our free catalog of surplus test
equipment.

FLUKE 1722A/AP/6/8 INSTRUMENT
CONTROLLERS, touch-screen, 256K,
GPIB and serial 1/0. $475. Keyboard &
software wanted. 619-439-1345, 1-800-
862-8983.

DATA I/O programmer System 19, think it
works ok $150, System 19 intact but
broken $50, System 19 and model 100A
for parts $25 pair, LogicPak works well
$100, 303A-101 adapter $25, 303A-001
adapter $30, 6810 RAM adapter $10,
programming block $10, Intel UPP103
universal programmer $45 (OBO). Glenn,
607-770-2775

50MHZ PORTABLE SCOPE extremely
rugged, dual trace, 5SMV sensitivity, de-
layed sweep, solid state, compact, Tek-
tronic model 453. $375. Message or Fax
Gary, N6ZD, 1-800-408-0301 access code
B82.

SELL: ANALOG voltmeters; HP 411A rf
vm, $150; HP 410C, $200; HP 3400A, $250;
HP 400E, $150; HP 427A, $150; HP 4038,
$100, Ballantine 323-07, $100; Ballantine
323, $150; Boonton 93A, $150; Simpson
303, $75; Triplett 60-NA, $75. John A.
Ayres, A-Comm Electronics, 7188 S.
Quince Street, Englewood, CO 80112.
303-290-8012 phone, 303-290-8133 FAX.

CELLULAR
»The

ceoll ul " &Do’teu
THIS MONTHS SPECIALS
MOTOROLA 3 WATT BAG PHONE from $299.00
MOTOROLA PT 550 100z "FLIP" PHONE $449.00
NEC P120 120z PORTABLE $395.00
@ Others available, buy new from us, or send us your phone.
® Get a second, or third, phone with no additional monthly charges!
® Motorla, NEC, Panasonic, Audiovox and many others,

C.G.C (714)643-8426

The company with over ten years of experience in the Cellular industry.
Prices include all programming. VISA, MASTERCARD and COD accepted.

NSIONS

LAB STANDARDS: GR1408F 1000 pF,
1409T .1 uF, 1409Y 1 uF Capacitor Stan-
dards $125 ea., 1482L 100 mH, 1482N
500mH, 1482P 1H Inductor Standards
$225 ea., HP 5345A 500MHz 11 Digit
Counters with capability of going to
40GHz $450 ea., Tek 067-0587-02 Signal
Standardizer $650, Tek TG501 Time Mark
Generator $595. EDC MV106G and Data
Precision 8100 DC millivolt standards
$185 ea. Fluke 8920A True RMS Voltmet-
er $795. HP 3455A 5.5 Digit DMM $550.
Call TEST EQUIPMENT SALES, 603-434-
2544,

Solar, Wind & Hydroelectric,
energy systems. True Sine

Wave DC to AC Inverters.

Electric Boat & Car kits.

Portable power packs.

Solar Lighting & Cooling

systems. Solar Pool

Heaters. Solar Battery
chargers.Solar Books & Toys.

DC Appliances. Active &

Passive Solar Air & Water
Heating Systems.Composting
Toilets. Hydroponic, Fish-Farming,
Solarium & Green-house Systems.
Water Testing, Treatment, &
Pumpmg Systems Emergency Food & H20

POWER SUPPLY. Electronic Measure-
ment SCR-6-600-10100 $600. Others avail-
able. DEXIS, 612-944-7670.

10K-1GHZ SYNTHESIZED SIGNAL GEN-
ERATOR Texscan SSG-1000. Amplitude,
frequency, phase modulation. Keypad
and rotary entry, LED readouts, GPIB.
619-439-1345, 1-800-862-8983.

DETECTORS INCLUDED, Pacific Meas-
urements 1038-HV swept frequency
measurement system, complete in excel-
lent condition $585. Psitech Plus, 707-
745-4804, FAX: 707-745-1060.

TIRED OF paying high prices to get
Tektronix, Hewlett Packard, Wavetek,
IFR, etc. repaired, calibrated, certified?
Give us a call. Free estimates, fast
service. We also sell and rent test equip-
ment. For information: Feitek 2752 Wal-
ton, St. Louis, MO 63114. 314-423-1770.

MANUALS, MANUALS, manuals, man-
uals. Fax us your wish list and we'll fax
back the price. Please specify gty. and
operators or service. Bill, 908-280-0111
FAX or 1-800-435-1516 phone.

HP 3580A SPECTRUM ANALYZER,
50KHz, digital storage, LED readout, ex-
cellent. $1,520. 619-439-1345, 1-800-862-
8983.

TEST EQUIPMENT SALE, ROCKLAND
programmable frequency synthesizer
5100, $455. Simpson 30KV probes, 2 new
$55. BIDDLE Resistance Test Bridge, as
new condition, $175. FLUKE 7165A &
7175A digital thermometers $290 for pair.
Psitech Plus, 707-745-4804, FAX: 707-745-
10860.

Wholesale Cable

ITEM QUANTI’I'Y
1 5 10 20
Pioneer Combo $299 $275 5250 $225
Pioneer Pan (+) 99 85 86 B
Super Zenith 275 250 225 200

Zenith ST1000 ETC (+) 79 69 59 49
Baseband (can replace Jerrold) 275 265 260 250
DRZ-3DIC (can replace Jerroldy 125 100 95 75
DRX-3DIC (can replace Jerroldd 95 79 69 59

SB3 50 30 38 37
FTB-3 (+) 59 49 46 45
TVT-3C (+) 62 52 45 44
SA 8580 259 235 229 225
SA3 (+) 59 49 46 45

Prices are subject lo change without notice based upon availability. (+) are new products, others are refurbished. All products guaran-
teed. No NY sales. Anyone implying theft of service will be deried
laws provide criminal and civil penalties for unauthorized use. If you don't see something in the ad, ask for it. Call (718) 262-0800, 01
or (T16) 2079221, Monday-Friday, 11am-6pm EST. Or FAX your order 24 hours at (718) 657-4015. No sales will be permitted of
equipment for use in Time Wamer Cable of NYC, Queens Inner Unity Cable System, Cablevision
NYC, Phase |, Cablevision Systems Corp. and Paragon Cable of Manhattan.

ITEM QUANI‘ITY
1 5 10 20

SA-3DF (+) $95 $B4 $79 $68
5503 VIP (replaces Tocom) 249 245 239 225
Eagle Descrambler 39 2919 15
Oak KN-12 (+) 49 44 42 A
Oak M358 25 23 20 19
86 Ch. Panasonic Conv. (+) 75 70 68 65
61 Ch. Converter S8 37 3B 30
Hamlin MLD 1200 45 30 25 22
Handheld Remotes (+) 16 15 13 12
Zenith 2601 275 250 225 200
FM Traps (+) 25 19 15 12
purchase. Please order by model number anly. Local and federal
Systems, NYC Corp,, Cablevision of

Write in 49 on Reader Service Card.
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co&vureu PARTS - SurpLus ELECTRONICS - SERVICE PARTS - AcCESSORIES - ScHooL/UNversITY P.0.s AccepTep!
1v. Discounts Amuale MacintosH Power SuppLy REPAIRS, MAC PARTS AVAILABLE ALSO.

External Floppy Drive Case
Made for PS/2 but modifiable for others.
Power Supply & DB37 Cable included!
Fits one HH 5.25” or 3.5" Drive

E

External Floppy Drive Case 1 FH/2HH...$19.00

Made by IBM

$24.

95

for Wang

$19 -

$65.00

Custom built

$49.00

Fullsize Desktop Case
*300W P/S
*5 HH Bays
*Kybd Lock

HOLDS FULLSIZE MOTHERBOARDS!

xternal Drive Enclosures » SCSI « CD ROM -+ Floppy Power Supplies Backup Tapes

HH Case for 2 CD ROM drives. Side by side. 30

Mini Tower Case Power Supply

DC2000 Tape (Gigatek brand) $12.00
(Gigatek

External MFM/RLL Case & P/S...............$19.95 Watt P/S. No internal fan. Air Cooled.....545.00 145 Watts, Refurbished....... ). 59,
SCSI Case: Uses Apple 19 Pin floppy port for FH Close Face SCSI Case & P/S for 1 Full [0} FRe———— 0091(1)(?55 gg‘ M HA00
power. Quantum EPS type drive only!....$19.00 Height5.25” drive or two HH drives. ......$65.00 ghrox‘_;‘l;rsalppg 1535“' FLorry DRIVES
Open Face HH SCSI Case. Use for a SyQuest,  External CD ROM Drive case. 36 or 40 Pin. ey Used 360K 5.25" Drive........$14.95
Bernouli, CD-ROM, etc . o ..$4500 Specify CD Drive type. P/S and Fan ........$45.00 i‘?ro:,ﬁvl °:'g:°" ;\T'zrm__.swm Used 1.2 Meg 5.25" HH ......$35.00
Closed Face HH SCSI Case for 5.25/3.5" Drive, Computer Cases Bt o o _$2000 Used 720K 3.5” Drive........ .$29.00
30 Watt P/S......... $45.00 s | IBM PS/2 720K Drive OEM $29.00
Available Also! 5.25 —> 3.5 Floppy Adapter....§2.95
Laptop Carry Case Notebook Carry Case ] Fujitsu Cash Drawer Peripheral Cards

15.5” x 12.5" x 2.75”
$19.95

Exterior pocket 13" x 9" x 15",
Interior has positionable
retainer and small au.nche
panel for 3.5" disks,

pers. Padded case. ack
with red highlights, carry
handle, shnul er strap.

Originally for

§2:25"x 10" 21.75"

$14.95

Exterior 12"x6"x 175"
Brow yn:l exterior. Inside
pocket holds a small stack of
papers. Batteries and other
accessories fit outside.
Shoulder strap  only.
No handle.

Hooks to
Receipt
printer
w/RJ45
cable. Till
included!

$75.00

DB25 IDC (Flat ribbon) conn. M/F . 49¢

DB37 IDC (Flat ribbon) conn. M...49¢

Mini Tower Carry Case
K6 x 16" % T

$14.95

Laptop Carry Case
([ A e e e R S

$19.95

IDE or Floppy (Flat ribbon)......$1. ea.

MFM/RLL/ESDI Cable Set.....$2.00

Power Y Cable. 4 Pin type........$1.00

Power Extersion 16”. 4 Pin ......$1.00
Serial Link Cable

To link two computers for data trans-

Cables & Connectors

AST Advantage/2 (PS/2 Model 50/60) Memory

Expansion. 8 Meg. Uses SIMMs (Zero K)...... $19.95
Advantage/2 SIMMs. 1x9 -10 (each SIMM).....$29.00
AT Floppy, Serial & Par Controller — L]
MFM HD & Floppy Controller ........c..cconivurenn. $14.95
AT IDE HD Controller

[/0O Card 2 Serial & 1 Parallel ...

Mono/Parallel Port...

Universal Video Card B Bll C:’EI"VGA
Full Length CGA w/RCA out...

EGA Card.. et
101 Keybnard (NEW}

5 Pinkybd to PS/2 adapter .........cococcuiniininnn. $2.
16 Bit Backplane board...............

Microsoft InPort Mouse Card (only).................

32 Bit Mem Exp. (9 Meg/0K) SiliconValley ....
Winning Wordperfect 5.1 in 5 hours!........c.......
AT 2 Meg Mem. Exp Card w/2 Meg

. Bl Contis D9 to DB9 o DBY. 108 XTZAT KayhOad..-..ocscsinoasiinsns
Olivetti Carry case. Can be Z Exterior 80 DBZS e rimmsiaminmen§995,  ADLAT Keyboard
ok e B ni Rl R R L Rl e o Data-Trans gif'é"élﬂ'él’?ﬁlssm vertical) ;
!éagik&méammm chhr igi ;ﬁg&wmm;m? XT Multi /O Card: Clock, 'Serial.l’a;'ailel; G;me,
MEmmm_‘w& ports 55900 TIOPPY. $7.95
. 2618 Templo Oceanside, CA 92056 | Power Supplies
Alltech Electronics Co. (Stores) 9-6 P Mon-Fe. - 9-5PMSat. | Monitors - Modems
Phone Orders Oaly: "7 o= 3 Southern California Locations! Cables - Parts
Santa Ana - Lomita - Oceanside Service
8 o o ’ 9 9 5 1 7 7 1300 E. Edinger. Santa Ana - 714/543-5011
2018 W. Lomita BLVD. Lomita - 310/539-2260 Apple ][
A1l other Inquiries: 1 2 s 1401 El Camino Real. Oceanside - 619/721-0093| Service 8. Upgracies
School & Government POs Accepted! We Buy Surplus and unwanted computer items. Mac & IBM
Monitors Refurbished System Specials CHIps & ROMs
Open frame composite . B Monior serbly. X System Refurbished ¢ Mono Monitor o e ey R s
ey T ) D R R AL LS $95.00 16550 (Enserial port hip)..

Ll e

9" Compaosite "Box"
for security monitor.
impedance

l‘ﬁs‘h

D"B&W&nm Monitor. “Box” th75Q
o B ty Moni ypewithSQ

cabinet Green screen. Good
t for 7562 (standlard) or L

Monitor. Not suitable for 80 colurmn et
video

b.tmbemd h'mphmm

4096K 1.44M Drive

AT System ¢ Packard Bell * Mono Monitor
8 Mhz e 2688K  1.2M Drive :
386 DX System ® Mono Monitor ® 20 Mhz

................ $195.00
......................... $349.00

monitor. Some have sound input also. Spedfy $69.00
Used /Refurbished Moro. DB 3500

Kestor Solder

Olivetti 9” Monochrome
VGA Monitor. Excellent for
small places, where color is not
needed. Makes a great POS ter-

9” MonoVGA

Alloy Dia Flux Core | minal. Use for word processing,
Sb5 025 282 66 accounting and morg Stmdald
Sn60 031 282 66 VGA 640x480 resolution.
Sn60 020 282 66 Windows looks really good!
60/40 031 331 40 5"53:““ Sharp P:ctur;q;fery
Sn63  .031 282 66 - R
$4.95 ea. it - o Rems
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4116, 4164 or short lead 41256 -12 or -15 ........
41024 (1 M

256x8 -15 S1
256x9 SIP -12.
256x9 SIMM -80

1/2 AA size, 3.6V lithium.............
AT Type "plug in" 3.6V or 6V .

X
M..$3.00 /-12..

Battenes

2716 or 2732 .
2764/271

Maicrocontrollers

shipping & handling charges 35.00. (This covers most ardens) + Warranty: Used / Refurbished products have 2 90 day wamanty = ALL Retumna must have an RMA S,
shipgang back to 1. * No Retums without an invoice. Sipping & Handling changes are non-refundable « XM Restoxckang puschased
School & Univenity Punchase Orden accepted, others on AQC only, * Prices and availability subject to change st anytime without any notilcation whatsoever

inemror & incom
+ Some Producs are refurbished product

charge, applies to products.
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[#80 TEST EQUIPMENT cont. ]

TEKTRONIX EQUIPMENT: 7A18 $50;
TA26 $100; 7B80 $125; 7B8S $150; 7623A
mainframe w/manual $250; P6451 logic
probes $35; P8452, P6455, P6460 logic
probes $45; DAS9100 logic analyzer w/
pods $400; P6601 temperature probes
$35; HP 7475A plotter $100; HP 2671G
printer $35; ESI290A impedance bridge
$50. Call Jeff at 508-651-0965 for details.

DIGITAL C,L METERS. 4 and 4': digits,
several models to choose from, 30 day
money back/3 year repair warranty. Large
LED display, small, rugged aluminum
box. Test frequency 10MHz/1MHz down
to 1KHz. Accuracy: =0.2%. Resolution:
0.0001pF/0.001pF & 0.0001xH/0.001xH.
Test signal: sinewave 0.1V/1V analog
output, many more features. Best per-
formancel/price ratio, available today with
prices starting at $360. DIGITAL PHASE
METERS. 3Hz to 30MHz, 0.01° accuracy,
42 LED display. Features: auto gain/at-
tenuation, no adjustments, accept any
wave forms, same mechanical features
and warranty terms. Price $670. All equip-
ment is manufactured in the USA by TBE
ELECTRONICS, PO Box 42, Candor, NY
13743. Ph: 607-659-3030.

TEKTRONIX TM503, RG501, WR501; HP
3400A, Fluke BBOOA. Trade for 500 series
plug-ins or B/O. Michael Crain, 3 Hillside
Ave., Harveys Lake, PA 18618-9782.

HP 6267B $350, HP 8443A $400, HP
B903A $2,800, HP 1201A $175, HP 86601A
$400, HP 3586B $700, ENIS50L $900, HP
8553B $350, HP 4191A $11,500, HP 4815A
$500, Tek 214 $250, HP 1630A $500, HPIB
ThinkJet $100. 513-658-4951.

GEIGER COUNTER. Beta and Gamma
sensitive. LCD display. Pocket sized. Bat-
teries included. $49.95 + $3 S&H. VISA/
MC. ELECTROMAN, Box 24474, New
Orleans, LA 70184. 504-482-3017.

WANTED: MILLIMETER microwave. |
need Traveling Wave Tube Amplifiers,
Mixers, and small antennas for 25GHz to
40GHz. WR-42 and WR-28 flanges pre-
ferred. Also Hughes TWT units 1077,
1177 & 1277 series (any band). Ted Hart-
son, 10012 North 77th Street, Scottsdale,
AZ 85258. 602-483-0842, FAX: 602-596-
0180.

SENCORE SC61 Waveform Analyzer.
Great TV service instrument. Oscillo-
scope/vectorscope/DMM/freq. counter.
DC-680 MHz scope w/horizontal and verti-
cal synch separators. “Auto-Trak™ tracks
the CRT display and reads out the DC
volts, pk-pk volts and frequency. Also
reads out the data time or voltage of any
part of the waveform highlighted on the
CRT. Also used as an X-Y Vectorscope.
$550 plus shipping w/two non-Sencore
probes. Call for details. Lehman Scientif-
ic. Visa/MasterCard. 717-252-4211, FAX:
717-252-4266.

Don't waste your money

on outdated technology

The Alpha Cable Box offers you
leading edge technology to connect
into the world's best cable program-
ming. Why rent o own?

Now you can own the multi-video
box of the future. And own it today!
Alpha Centauri is the brightest star
visible from Earth at a distance of 4.4 light years. Be-
cause Alpha Centauri is the inspiration for our Alpha
Cable Box, we are offering $44.00 Off. For a limited
time. Subject 10 availability. Discount may be with-
drawn within 30 day of this magazine's publication. For
use only within any and all local laws

and regulations. 30 day money back
guarantee. Pius 1 year warranty!

$299.00
-44.00
255.00

HEWLETT PACKARD MD 8673D synthe-
sized signal generator $28,500. HP
11713A. 8497K. B494H. 355C.
355D, G382A. X382A. HP 86632B AM-FM
modulator section. Hughes 1277H TWTA.
EIP. 575. Austron 2100F, Krohn-Hite DCA-
10 amplifier. Call for complete list. 517-
876-6666, FAX: 517-876-6363.

TEK 1410/SPG3/TSG2/TSG3 NTSC TV
signal generator, like new $950. Tek 146
NTSC signal generator $500. Wavetek
1062 RF signal generator, new, $475. HP
355D/01 attenuator, new, $75. Wavetek
1084 microwave signal generator $400.
Marconi TF2300A modulation meter
$250. Naptech, 707-928-1961.

THIS LOW circuit loading SCOPE
PROBE produces a 60dB SPECTRUM
ANALYZER display on your inexpensive
scope. Excellent EMl/compliance tool.
Request Technical Tips for line conduc-
tion, field strength, and current probe.
255 Spectrum Probe 30KHz to 2.5MHz
$279. 107 Probe 1 to 100 MHz $249 (3279
extra shielding). Accessory Current
Adapters: |A5 $19, IA7 $29. SMITH DE-
SIGN, 215-661-9107, 207 E. Prospect Ave.,
N. Wales, PA 19454,

LOGIC ANALYZER 64 bit TTL analyzer
Max sample rate 40MHz 32K trace buffer.
Powerful 64 bit comparator circuit for
triggering or compare store. Four trigger
levels. Works off PC printer port. Data
displayed on PC or laptop screen. Com-
pact, portable measures 7% "x11"x1%".
$950. For information contact DataTrace,
Inc., 404-394-5918, FAX: 404-394-0199.

CLEAR As Day! ©0

Why put up with Inconsistent
Color, Flashes and
Streaking and Interferencel

UNJAM NOW WITH

INTELESTAR

Copy
* RC Plugs Included
* 30 Day Money
Back Gurantes
» 2 year warranty

$5095

STAR ELECTRONICS

1-800-282-4336 .

WANTED: LATE model test equipment &
manuals. Naptech buys & sells test
equipment by HP, Tektronix, etc. Wanted:
Tek 2200 and 2400 series, HP 8560 & 8590
series, Fluke 87, 77, 97, 8050A, etc.
Wanted: HP, Tektronix, Fluke, etc. cata-
logs & manuals. Wanted: Source for HP,
Tektronix, etc. parts. Call Naptech,
707-928-1961.

FULL SPECTRUM ELECTROMAGNETIC
METER. New TriField meter independent-
ly reads AC electric fields, AC magnetic
fields and RF/microwave power density.
Makes a variety of field measurements:
Magnetic setting (.2-100 milligauss at
60Hz) measures magnetic background,
ground faults, high-field equipment, and
can identify which wire of a group is
carrying AC current. Electric setting

(.5-100 kVIm at 60Hz) detects improper
grounding, fields around high voltage
equipment, VDTs, and fluorescent lights,
and can distinguish hot v.s. ground wires
by proximity. RF/microwave setting
(50MHz to 3GHz, .01 to 1 mW/sqg.cm)
measures antenna radiation patterns,
leaky microwave ovens, etc. The TriField
meter is an analog-type with 3 scales, 9V
transistor battery included. Electric &
magnetic are omni-directional. 1 year
warranty. $145, Price includes delivery.
AlphaLab, Inc., 1280 South 300 West, Salt
Lake City, UT 84101. Call for free litera-
ture on health effects of electromagnetic
fields. 1-800-POWERLINE (769-3754).

QUALITY ELECTRONIC TEST EQUIPMENT

Sales » Rentals » Service

Substantial savings on pre-owned Hewleti-Packard, Fluke
Textronix, and more...

BUY SELL

IBM PS/2

Oscilloscope Specials
Tek 465 100 MHZ  s449%
Tek4658  100MHZ ~ $549% plas Cp\\a\*‘b * MOTHERBOARDS ¢ MEMORY
Tek 4]’5 200 MHZ 864900 ff'.\‘.f,i_{f U ?0“ .‘E’ L UPGRADES L DR[VES
Tek475A  250MHZ ~ $749% Qoo
FAX YOUR

INVENTORY LIST
Business Computer Products
904-760-9929 e Fax: 904-760-2738
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For more GREAT VALUES Call, Write, or FAX
P.0. Bax 708, Medford, MA 02155

TEL: (617) 391-6858 e FAX: (617) 391-6903
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' | items. Showcase your N
'] product’s success. Submit all news releases,
product information, and/or photos to:

NUTS & VOLTS MAGAZINE
NEW PRODUCT EDITOR,
430 PRINCELAND CT., CORONA, CA 91719

BUS MOUSE BOARD

CS Electronics announces a new

Bus Mouse Board in the small
PC/104 form factor. Featuring a
Logitech three-button mouse and
driver, ICS's new PC/104 Mouse
Board allows the addition of a
mouse to any PC/104 style embed-
ded computer without sacrificing a
serial port or creating IRQ conflicts.

The model PC/104 Mouse is
similar to a bus mouse card for a PC
except that it's packaged on the
PC/104's 3.55 x 3.77 inch board
size. The PC/104 Mouse Board
plugs into any PC-104 card stack.
On-board jumpers allow selection of
IRQ levels two through five. The
board includes a nine-pin mini-DIN
connector for direct connection to a
three-button mouse. A nine-pin
header is also provided on the
board in case the user wants to
locate the mini-DIN connector in
another location.

The PC/104 Mouse Board is
shipped with a three-button Bus
Mouse and a copy of the Logitech
mouse driver. The unit price of the
PC/104 Mouse is $150.00 each.

For more information, contact:

ICS
473 LOS COCHES ST., DEPT. NV
MILPITAS, CA 95035
408-263-5500

ILLUSTRATED ENCYCLOPEDIA
OF ROBOTICS AND ARTIFICIAL
INTELLIGENCE

cGraw-Hill introduces The

McGraw-Hill lllustrated En-
cyclopedia of Robotics and Artificial
intelligence. Electronics author Stan
Gibilisco addresses the need for an
easy-to-use, broad view reference
book about these tascinating and

70 November 1994/Nuts & Volts Magazine

Our readers are always looking for new and interesting electronic
PRODUCTS here to help stimulate your

important topics.

Written in a style understand-
able to the average high school sci-
ence student, this book covers far-
reaching, sophisticated technologies
in a way that will provoke and hold
the interest of hobbyists and young
scientists-to-be. No high-level math-
ematics or unnecessary technical
jargon will be found here.

Packed with more than 500
alphabetically arranged articles, 400
illustrations, and extensive cross-
referencing, this unique resource
makes it easy to find the latest facts
on a wide range of subjects involv-
ing robotics and artificial intelli-
gence.

Gibilisco covers such intriguing
subjects as robotic space probes,
military uses of robots, robots and
artificial intelligence in medicine,
robots and automation, robotics and
security, and reliability factors in
robotics and artificial intelligence.
The bbok also includes an extensive
index to help the reader quickly
locate information.

For more information, contact:

TAB BOOKS/MCGRAW-HILL, INC.
DEPT. NV
BLUE RIDGE SUMMIT, PA 17294
717-794-2191
FAX: 717-794-2103

CLASSIC CLOCK

B T e T e

mateur Radio Excellence
Products introduces the ARE
Classic Clock.

The Amateur Radio Excellence
“Classic" are 100% crafted in the
USA and features a 12- and 24-
hour dial, quartz accuracy, and fully
laminated artwork face with the call
letters of your choice custom-printed
with the artwork. The clock frame
measures approximately 9" square
by 2" deep and is suitable for desk-
top display or wall mounting.

The ARE Classic Clock is pow-

ered by one AA battery, which is
included. Every clock is shipped in
its own gift box, packed in fine tis-
sue. The dial face is designed in
dark brown on light beige, for an

heirloom finish. Frames are avail-
able in simulated light oak, walnut,
or black finishes.

The clock costs $39.99 plus
$4.50 shipping within the United
States.

For more information, contact:

AMATEUR RADIO EXCELLENCE
PRODUCTS

P.O. BOX 1551, DEPT. NV
MANCHESTER, NH 03105

SYNTHESIZED AMATEUR
RADIO RIG KIT

S& S Engineering is now offering
the ARK4, a low cost synthe-
sized amateur radio rig. It's small
and portable, easy-to-build, with top
quality components.

The model is available in sever-
al versions, so you can buy as little
or as much as you need. Kit prices
start at only $99.95 for the
Synthesized Transmitter, with a full
transceiver (including case) for
$199.95. The ARK4 Transceiver
including all options and case is also
available assembled for $269.95.

The ARK4 is one board and
requires no wiring. It tunes in 1 KHz
steps synthesized, and finer steps
are crystal controlled with no drift.
You can accurately tune the entire
40 meter CW band.

Power out is 3-4 watts at +12V.
The kit contains a MIL quality, glass-
epoxy, fully silkscreened PCB and
all component parts to assemble
whichever version of the ARK4 you
desire. Once again, all coils and
transformers are prewound.

The ARK4 Transmitter is syn-
thesized using a PLL design and
has a built-in TR switch. The receiv-
er is a Superhet single signal
design. The transceiver features full
QSK, sinewave sidetone, and imme-
diate recovery AGC. The fine tune is
crystal controlled and the control
has detents so frequencies are
repeatable. The RIT Option tunes
+600Hz. The case is steel and

extruded aluminum with
silkscreened front & rear panels.
Case dimensions are 5.5" x 1.5" x
7.5" (W X H X D). The Keyer uses
the Curtis chip and is designed right
into the PCB. Dimensions of the
PCB are 5.26" x 7.18", A fully built
unit (all possible options), including
the case, weighs only 25 ounces.
For more information, write or

call:
S & S ENGINEERING
14102 BROWN RD., DEPT. NV
SMITHSBURG, MD 21783
301-416-0661
FAX: 301-416-0963

VIDEO TOYVISION

Supercircuits now has available a
tiny video camera, ideal for live
video telemetry.

The Supercircuits PC-10SX
microvideo camera weighs just 1
ounce, produces a sharp 380 lines
resolution, and works in light as low
as 1 lux, with automatic exposure
control. OQutput is standard NTSC
composite video and it runs on 10-
13.5 volts DC, drawing only 100 mil-
liamps.

Tiny size and compact board
layout make it especially suited to
robotic and "toyvision" amateur TV
installations. The PC-10SX mounts
easily in R/C cars, planes, or under-
neath helicopters.

For further details, write or call:

SUPERCIRCUITS
13552 RESEARCH BLVD., DEPT. NV
AUSTIN, TX 78750
512-335-9777
FAX: 512-335-1925

2950A QUARTZ FREQUENCY
STANDARD

ovatech Instruments, Inc., is
now offering the Model 2950A
Quartz Frequency Standard with
simultaneous sinewave outputs of 5
MHz, 1 MHz, and 100 KHz. Starting
at $995.00.

The 2950A is offered in three
accuracy grades to provide stability
of up to 5x10"'" per day. The three
accuracy grades are the 2950A-01
with <1x10"® daily aging for
$995.00, the 2950A-02 with
<1x10"* daily aging for $1,395.00,
and the 2950A-03 with <5x10"""
daily aging for $1,995.00.

Other features include spectral
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purity with harmonic outputs down
<-40 dBc and spurious non-harmon-
ic outputs down <-70 dBc; low
phase noise, -152 dBc/Hz at 100 Hz
offset for the 2950A-03 as an exam-
ple; the ability to drive up to five 50
ohm loads from the 5 MHz output;
an internal rechargeable battery with
over two hours of standby power;
and an input for voltage control of
the fine frequency adjustment for
those who want to lock the 2950A to
a primary standard.
For more information contact:

NOVATECH INSTRUMENTS, INC.
1530 EASTLAKE AVE. E., #303,
DEPT. NV
SEATTLE, WA 98102
206-328-6902
FAX: 206-328-6904

SMART CABLE CONTROLS
SEVEN SCSI DEVICES

Kgdqnce Systems is now offering
n integrated cable which allows
you to add up to seven SCSI
devices from your PC's parallel
printer port and still use the printer
at the same time.

Easy to install, the SCSiiite I
comes with MSDOS software that
automatically adapts itself to the

rt you are using. No switches, no
umpers to set, no batteries, nor
power supplies are needed.

You can control external CD-
ROM's, hard disk drives, tape-
drives, magneto-optical drives, and
other SCSI peripherals. Software
drivers, including audio playing soft-
ware (Musik_Maker) and tape back-
up and restore software (Tapestar)
are included with the package.

Complete auto install software is
provided.

Transfer rates are: Model 550
up to 260KB/sec; and Model 450 up
to 150KB/sec.

For further details, contact:

KADENCE SYSTEMS CO.

28195 LETICIA, DEPT. NV
MISSION VIEJO, CA 92692
Phone/FAX 714-544-7608

VIDEO TRIAXIAL CABLES

emal Electronics International

has introduced a new line of
extra flexible video triaxial cables for
indoor and outdoor use.

The cables are available in both
3/8" (.360 OD) as well as 1/2" (.520
0OD) sizes, and in a wide variety of
colors.

Nemal offers these cables either
in bulk reels or fully terminated and
tested.

These cables are suitable for
use in temperatures as low as -60°C
and are resistant to oils, chemicals,
and ultraviolet light.

Both cables are compatible with
standard Kings triax connectors.

For more information, contact:

NEMAL ELECTRONICS
INTERNATIONAL, INC.
12240 N.E. 14TH AVE., DEPT. NV
NORTH MIAMI, FL 33161
305-899-0300
FAX: 305-895-8178

DOUBLE BRAID ULTRA VIOLET
RESISTANT ROPE

avis RF Co. now has available a

military type Dupont, double
braided Dacron®, ultraviolet resis-
tant rope for use in supporting wire
antennas, antenna supports, vertical
antennas/supports, towers, general
antenna erection/installations, and
gin poles, efc.

This highly stretch-resistant
Dacron is preferable to nylon rope
which will stretch and can become
dangerous in terms of elastic lash
back upon breaking.

The Davis RF product is a dou-
ble braid rendering greater strength
and UV resistance. It is available in
three sizes: 3/32" (255+ Ibs.
strength); 3/16" (765+ Ibs.); and
5/16" (1,765+ Ibs.). Cost is 6, 11,
and 16 cents per foot, respectively,
sold in increment lengths of 50 feet
up to 3,000 ft continuous (3/32");
1,000 ft continuous (3/16"); and 500
ft continuous (5/16").

For more information, contact:

DAVIS RF CO.

P.O. BOX 230, DEPT. NV
CARLISLE, MA 01741
508-371-1356
FAX: 508-369-3484

250 AMP ALTERNATOR
NOISE FILTER

arine Technology, Inc., has
developed the MAR-250A filter
— a powerful alternator noise filter
which will handle 250 amps continu-

ously (350 amps intermittent duty),
and is designed for all 6 to 32 volt
DC negative-grounded systems.

The MAR-250A will eliminate
alternator whine and signal interfer-
ence to communications and navi-
gation equipment such as: commer-
cial AM/FM/SSB/VHF radiotele-
phone equipment; public address
systems; DC to AC inverter sys-
tems; and Loran-C navigation equip-
ment.

The MAR-250A is 4 1/4" wide, 9
1/2" long and 3 1/2" high and
weights 6 1/2 Ibs. The suggested
retail price is $219.95.

For additional information about
alternator filters and electrical inter-
ference problems, contact:

MARINE TECHNOLOGY, INC.
2667 E. 28TH ST. #505, DEPT. NV
SIGNAL HILL, CA 90806
1-800-772-0796
FAX: 310-427-0770

ETHERNET PRINT SERVER

A%ile has announced the 4550
/PS™; a stand-alone pocket-
sized network print server for the
Ethernet environment.

Its multiple protocol support
enables users to print from Novell
NetWare and LAN Manager/LAN
Server simultaneously to a parallel-
attached network printer.

Upgrades to Apple EtherTalk
and TCP/IP are available with a
software key, enabling simultaneous
Winltng from all four protocols.

hether the user is running PC,
UNIX or Macintosh systems, the
4530 E/PS provides seamless con-
nectivity to a printer in an Ethernet
LAN environment.

With its powerful built-in fea-
tures, the Agile 4530 E/PS is easy
to install and use. It is physically
attached to the network via 10baseT
(twisted pair) cabling. With its small
size, it plugs directly into the print-
er's parallel port. RISC-based, state-
of-the-art technologl;z gives it its
speed, rated at 1200 Kbps, enabling
users to take full advantage of their
printer's potential.

Other features include up to
eight logical printers, password
security, bi-directional communica-
tions, automatic protocol sensing,
and statistics Io% ing. The 4530
E/PS is SNMP-MIBI/Il compliant for
network resources management.

The Agile 4530 E/PS is backed
by a full two-year warranty and is
available for $395.00 with quantity

and VAR prices also available.
For further details, contact:

AGILE
825 ALFRED NOBEL DR., DEPT. NV
HERCULES, CA 94547-1899
510-724-1600
1-800-538-1634
FAX: 510-724-9624

DANCER ARM
POSITION CONTROLLER

new electronic dancer arm posi-

tion controller which provides
constant loop control without the
use of a potentiometer and the
associated mechanical problems
and downtime has been introduced
by Waddington Electronics, Inc.

The Super Dancer is an elec-
tronic arm position controller that
features circuitry which allows zero
to full speed set points, adjustable
for the full 180° range of the arm,
depending upon loop heights and
application. Eliminating potentiome-
ters and the associated wear and
tear and downtime, this dancer arm
controller automatically integrates to
achieve minimum loop height
changes.

Preventing damage to coil stock
and the uneven rewinding that can
be caused by frequent starting and
stopping, the Super Dancer elec-
tronic arm position controller permits
speed adjustments while the equip-
ment is operating. Options include
top and bottom limit or alarm relays
to control tightness, line speed sum-
ming, and AC or DC drive controls
as a complete turn-key system
package.

The Super Dancer electronic
arm position controller is priced from
$625.00 (list).

For more information, contact:

WADDINGTOI;:“E:LECTRONICS.

25 WEBB ST., DEPT. NV
CRANSTON, Rl 02920
401-781-3904
FAX: 401-781-1650
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The dealers listed below carry the latest issue of Nuts & Voits, for your convenience.

Computers —
10637 N. 71st Way
Scoftsdole 85254

Lynnironics

3415 W. Glendale Ave. #4
Phoenix 85051

TRI-TEK

Q014 N. 23rd Ave. #11
Phoenix 85021

Wholesale Satellite
706 E. Fort Lowell Road
Tucson 85719

A & A Engineering
2521 W, La Palma #K
Anaheim 92801

ABC Electronics
1210 5. Garey Avenue
Pomona 91766

All Electronics

905 S, Vermont Avenue
Los Angeles 90006

All Electronics

14928 Oxnard Street

Van Nuys 21411

Alltronics

2300-D Zanker Road

San Jose 95131

Cadiifornia Compu-Books
3805 Ocean View Boulevard
Montrose 91020

Collins Innovations
6274 Adobe Road
Twenty-Nine Palms 92277

Communications

426 W. Taft Avenue

Orange 92667

Computer Disk Service

3537 Old Conejo Road #115

Newbury Park 91320

Computing T

251 Balsam Street

Ridgecrest 93555

Corporate Systems Cenler

1294 Hammerwood Avenue

Sunnyvale 94089

Darcell

4910 Santa Anita

El Monte 91732

&l—

10153% Riverside Drive #194

Toluca Lake 91602

Ford Electronics

8431 Commonwealth Avenue

Buena Park 90621

Henry Radio, Inc.

2050 S. Bundy Drive

Los Angeles 900256

Hi-Fi Doctor

1814 E, Ball Road

Anaheim 92805

House of Phones

11220 Talbert Avenue

Fountain Valley 92708

HSC Electronic Supply

of Sacramento

4837 Amber Lane

Sacramento 95841

HSC Electronic Supply

of Santa Clara

3500 Ryder Street

Santa Clara 25051

HSC Electronic Supply

of Santa Rosa

6819 Redwood Drive

Cotati 94931

Murphy's Electronic & Industrial
Warehouse

Material industri

Surplus

401 N. Johnson Avenue

El Cajon 92020

Opamp Technical Books

1033 N. Sycamore Avenue
Los Angeles 90038

Orvac Electronics

1645 E. Orangethorpe Avenue
Fullerton 92631
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Pioneer TV

8895 Laurel Canyon Boulevard
Sun Valley 91352

R&D

Electronic Supply
100 E. Orangethorpe Avenue
Anaheim 92801

Roger’s System Specialist
21021-504 Soledad Canycn Road
Santa Clarita 91351
Sacramento Amateur
Radio Outlet

4020-C California Avenue
Camnichael 95608

Sav-On Electronics

13225 Harbor Boulevord
Garden Grove 92643
Servo Track

535 Salmar Avenue Suite D
Campbell 95008

Survival Books &

11106 Magnolia Boulevard
North Hollywood 91601
Tex-Comp

11550 Zelzah Avenue
Granada Hills 91344

Unicomn Electronics

10010 Canoga Avenue, Unit B-8
Chatsworth 91311
Wheeler's CB

40095 Forest Road

Big Bear Lake 92315

CANADA

Com-West Radio Systems Lid.
8179 Main Street

Vancouver, BC V5X 3.2

RP Electronic

2113 W. 4th Avenue
Vancouver, BC V&K IN7

COLORADOD
Fistell's Micro Electronics
7023 E. Colfax

Denver 80220

CONNECTICUT
Archway News

&4 Bank Street

New Miford 06776
Derric Electronics
1660 Whitney Avenue
Homden 06517
Salcon

33 Brook Rood

Enfield 06082

Alfa Electronics

1502 S. State Road 7
Hollywood 33023

ANI Specialties

1581 Gretchen Avenue
Lehigh Acres 33971
Clarks Out of Town News
303 S. Andrews Avenue
Fort Lauderdale 33301
Intemational Radio &
Computers, Inc.

3804 South U.S. 1

Fort Pierce 34982

.1. Communication
579 NE 44th Avenue
Ocala 32671
Mike's Electronic Distibuting Co.
1001 NW 52 Street
Fort Lauderdale 33309

Skycraft Parts & Surplus, Inc.
2245 W. Fairbanks

Winter Park 32789

Sunnys At Sunset

8260 Sunset Strip

Sunrise 33322

Tinker's Workshop
3207 13th Street
Saint Cloud 34769

GEORGIA
Electronics

2130 Highway 81 SW

Loganville 30249

IDAHO

RJM Electronics, Inc.
4204 Overland Road
Boise 83705

The Current Source
5159 Glenwood
Boise 83714

ILLINOIS
NUTRON Computers
& Electronics, Inc,
821 E. Rosevelt
Lombard 60148
Pick's Electronics
Lewis Park Mall
Carbondale 62901

INDIANA

Brice's

7399 N. Shadeland Ave, #152
Indianapolis 46250

New Horizons

Comer of 5R 26 & SR 55

Pine Village 47975

SHF Microwave Parts

7102 West 500 South

La Porte 46350

KANSAS
Uoyd's Radio &
Electronic, Inc.

220 W. Harry Street
Wichita 67213
Revcom Electronics
1104 S, Main

Scoft City 67871

KENTUCKY
Security World Plus
212 Pike Street
Covington 41011

MARYLAND
Maryland Radio Center
8576 Laureidale Drive
Lourel 20707

MASSACHUSETTS
BNF

119 Foster Street

Peabody 01960

Eastbridge Electronics

49 Cedar Street

East Bridgewater 02333

MICHIGAN

Hal-Tronix, Inc.

12671 Dix-Toledo Highway
Southgate 48195

Little Professors Book Center
22174 Michigan Avenue
Dearbom 48124

Purchase Radio Supply, Inc.
327 East Hoover Avenue
Ann Arbor 48104

MINNESOTA
Satellite City

2663 County Road |
Moundsview 55112

MISSOURI
Accurate Instruments
3123 Weatherford Road
Independence 64055
Electronics Exchange
84644 St. Charles Rock Road
St. Louis 63114

Elecironics
119 5. Main
Independence 64050
Missouri Radio Center
630 NW Englewood
Kansas City 64118
Stewart & Associates
244 Mid River Center #200
St. Peters 63376

Ladd Electronics
111 N. 41st Street
Ormoha 68131

NEVADA

Less Buster's Electronics

Broad Acres Mall

2930 N. Las Vegas Bivd, #VSTG-22
North Las Vegas 89030

Radio World

1656 Nevada Highway

Bouider Citv 89005

Manchester 03102
NEW JERSEY
JR Tech Systems

1309 Route 71
Belmar 07719

NEW MEXICO

Consumerironics
2011 Crescent Drive
Alamogordo 88310

NEW YORK

All Phase Video Security, Inc.
70 Cain Drive
Brentwood 11717
Audio-Video Exchange
MS Associates

615 S, Main Street
North Syracuse 13212
GS&E

182 Avenue D
Rochester 14621

Hirsch Sales Co.

219 Cailifornia Drive
Amherst 14221

Tony's Equipment
10065 Morley Road
North Collins 14111
VHF Communications
453 Buffalo Street
Jamestown 14701

NORTH CAROLINA
North State Tech Services
4608-M Industry Lane
Durham 27713

OHIO

Mike's Surplus Stuff
132'% E. 3rd Street
Dayton 45402
Bigelow Elecironics
186 E. Jefferson Street
Blufffon 45817

Compustufi
2751 Medina Road
Medina 44258

Computer Keyways
611 S, Main Street
Miamisburg 45342
Computers &

510 Bailey Street
Hamilton 45011

Digital One
7601 Mentor Avenue
Mentor 44060

Foolsteps
4925 Jackman Road Store #58
Toledo 43613

Hosfelt Electronics, Inc.
2700 Sunset Boulevard
Steubenville 43952

Innovative ideas

962 Kenmore Boulevard
Akron 44314

Leo's Book Shop

330 North Superior Street
Toledo 43604

Mendelson

340 E. 15t Street
Dayton 45402

North Olmsted
Amateur Radio Depot
29462 Lorain Rood
North Olmsted 44070

Powermanxx, Inc.

1687 US. Route 68 North
Xenia 45385

The Electronics Exchange, Inc.

547 McKinley
Akron 44311

OREGON

News & Smokes

2295 W. Main Street
Medford 97501

News & Smokes #8

259-C Bamett Road
Medford 97501

Norvac Electronics

7940 SW Nimbus Ave. Bidg. 8
Beaverton 97005

Willow Grove 19090

2997-F Cape Hom Road

Red Uon 17356

Shop N Drive

3050 Canby Street

Hamisburg 17103
Al

Surplus
RD 1 Box 337
Hunlock Creek 18621

The Insideoutiet
415 Arch Street
Norristown 19401
PUERTO RICOD

Calle 6 #13, Ext. San Agustin
Rio Piedras 00926
SOUTH CAROLINA
555 Electronics

5646 Farrow Road
Columbia 29203

ASA
4551 Hwy. 17 Bypass South
Myrtie Beach 29577
Discount Soffware

Route 1 Box 195 Highway &
Cross 29461

R&D Associates
514% West Avenue

North Augusta 29841
TENNESSEE

GBC Electronics

125 Birch Street
Blountville 37617

TEXAS

Tanner Electronics
1301 W. Beltline #105
Carroliton 75006

Provo 84604
VIRGINIA

Electronic
516 Mill Street
Vienna 22180

A-B-C Communications, Inc.
17550 15th Avenus NE
Seattle 98155

* Amateur Radio Supply Co.

5963 Corson Avenue S. #140
Seattie 98108

Supertronix
18450 68th Avenue South
Kent 98032

IBIM-Colorsat
Route 1 Box 113
Morgantown 26505

Amateur Electronic Supply, Inc.
5710 W. Good Hope Road
Milwaukee 53223

EM. Yost & Co.
7344 Tetiva Road
Souk City 53583
's Surplus
Route 2 Highway H North
Stanley 54768-9418




PRIME ELECTRONIC COMPONENTS, INC.

150 West Industry Court, Deer Park, NY 11729

516-254-0101 .

FAX 516-242-8995

EPROM SOCKET PULLS
(Must be cleaned and erased.)
..$0.66 Eq.
$0.65 Ea.
$0.75 Ea.
$0.75 Ea.
$0.75 Ea.
$0.95 Ea.
50.95 Eq.
51.25Ea.

OEM VERSION @Aplus
DIAGNOSTIC SOFTWARE

Great for analyzing system problems & performance.
Verslon DEC4.63 for 286 thru 486 systems

OEM QAPLUS... 51495 €.
NEW TRS BO POWER SUPPLY
Input: 120 Vac, 60Hz U

Output: 198Vdc@035Amp 17 Vac @ 1.0 Amp
Modiel #40000004 ..85.95Ea.

$1.45 Ea.
$3.95 Ea.
...54.95 Eq.

AIDRAMSarecIemsocl:slpdlscnd have full leads.

4164-15........50.18 E0. 41256-15......... §1.00 Ea.

4164-12......... $0.25 Ea. 41256-12. $1.25Ea.
41256-10......... $1.35 Ea.

NEW 16 BIT VGA VIDEO CARD
Designed for PC-XT/PC-AT/Compatibles. 256K
RAM/Chips & Tech B2C451. Full backward
compatibility with EGA, CGA, MDA, and Hercules
display modes. Model # VGA 300 ........... $19.95 Ea,

FLOPPY DISK DRIVES

Brand New 3-1/2" floppy disk drive
720K density ..........

NOTE: thad for rcnmr compmm o(w

Na foce plate. Mant.: Panasonic P/N JU-253A043P

28" 50 pin SCSI cable... e $1.50 EQ.
Jcmwww-peax?icﬂmsabmm o

DB25P to 8 pin modular adapter...............51.00 Eq.
Pins may be reamanged with mm(h\lmw Mani.: Cinch
200 Watt Open Frame

Regulated Swifchi
Power supply.

-514.95 Ea.

..§14.95 Ea.

3}-!2\/&:@73&"') 4) ~12 Vac @ 0.3 Amp.
Moant: Delta P/N DPS-2006P

NEW 4" MID-RANGE SPEAKER

4 ohm impedance 50 watt, 16 oz. ceramic
magnet 1" voice coll, foam edge. made in USA
Model #MSPKA ..o $5.95 Ea.

BRAND NEW INTEL BOXED COPROCESSORS
NGB03875X-16-25.... ...549.95 Ea.
Used in 3863X systerns, speed 16 MHz thiu 250MHz
CBO2B7XL... ..524 95 Ea.
Used in 286 systerns, speed B MH2 fru 12 MHz

NI-CAD BATTERY
3.6Vdc 35Ma/H Chmge Rate: 14-16 hour
New KRM11/16CF... i .$1.00 Ea.

NEW 112W BABY SWITCHING

POWER SUPPLY
Input:  120-220V, 50Hz/60Hz, UL & CSA
Output: +12Vdc @ 4 Amp.,-12Vdc @ 0.3 Amp.
+5Vdc @ 12.5 Amp., -5Vdc @ 0.3 Amp.
Model #P52682L Nichimen .................514.95 Ea.

NEW MITSUMI
1.2 MEG 5-1/4" FLOPPY DRIVE
5-1/4" half height Mitsumi
Mode! #D509V2 White face plate only,
MISUME 1.2M FDAVE .oovvcecvcvcrssernnenn §32.95 QL

WALL PLUG WALL ADAPTERS
Input: 117 Vac 50/60 Hz. Outputs Avallable.

8 Vac 1.5 Amp $3.95

= = 9 Vdc 450 Ma.. §3.95

Ga | | 9 Vac 500 Ma.. §2.95

I 1| 10Vac.8Amp 5250
1

L 12 Vdc 100 Ma
— 12 Vdc 200 Ma

12 Vdc 800 Ma.... $5.95

Quantity 12 Vac 830 Ma.... $4.95

Pricing 14 Vde 700 Ma.... $5.95
Avalloble 16 Vde 1.25 Amp.... 56!

NEW SQUARE EQUIPMENT FANS

12 Vde 2-3/8°
12 Vdc 2-5/8°..,

NEW TRACKMAN

PORTABLE LAPTOP
TRACK BALL
Made by Logitech for systemns

© y with 6 pin Minl DIN (P/S 2)
connection. Modal
#1-SC3-6MD with Ver. 6.00
mouse driver soffware

OEM T-SCI-OMD 1ocsocvivmmesismsrssmmssmnsssmrissessmissiasraries 90 EQ.

REFURBISHED GRIDPAD
PENTOP COMPUTERS

Model #1910. 30 Day Wurru.ntv V20CPU @
10MHz, 640K M . Pen, 20 Meg Hard Drive.
Serial Port (DB9P), MS DOS 3.3 Bullt-in to 256 ROM
with Adapter & Battery Pack. No manuals

or avallable
GridPad 1910/20 Meg............ccomiiiiiins

—

599.95Ea.

NEW VICTOR/HONEYWELL ENHANCED
101 KEYBOARD
4t coll cord with PS/2
type & PIN MINI DIN
connector, AT and XT DIP
swifch selectable

Model #10TWN..........ccomvmmmmmma e 924,95 EQ,

We buy excess & obsolete electronic inventory. Fax or call.

NEW 804865X-25 BABY MOTHERBOARDS

Supports up to 32MB of RAM on-board.

256K49/ 1Megx9/4MegyS/(BONS) 30 Pin type SIMM

Five 16 Bit Slofs and One 8 Bit Slot. AMI BIOS/Supports
loodable hard diive parameters 720K/1.2Meg/1.44Meg/
2.88Meg (with proper controller) 8K Infemal cache only.
4B6SX-25 Baby Motherboard

(0-K RAM)..... s $119.95 Ea.

NEW PANASONIC 360K
5-1/4" FLOPPY DRIVE
5-1/4" half height Panasonic M# JU-455
Black face plmes cnty

PIN JU-455... ...$9.95 Ea,

NEW IBM ENHANCED lOi KEYBOARDS

IBM Enhanced 101 Keyboards with PS/2 Style
Cable (6 pin Minl-Din). Great IBM Click. IBM P/N
59G7980. Limited qucnlﬂy available.

Model #59G7980 ... ...5349.95 Eq,
NEW 200W BABY SWITCHING
POWER SUPPLY

Input:  120V-220V, 50Hz/60HzZ. UL & CSA
Qutput: +12 Vde @ 8 Amp, +5 Vdc @ 22 Amp

-5 Vdc @ 0.5 Amp, -12 Vdc @ 0.5 Amp
Model #5A201-3440 Astec ...................524.95 Eg,

NI-CAD BATTERY

Varta Cordless phone NI-Cad battery
3.6V 280Ma/H Charge Rate: 14 Hours @ 28Ma

Model #3/V280R ... 92.75 EQ,

NEW GRIDPAD
NI-CAD BATTERY PACK

12 Vde 1.2 Amp/Hr. Charge Rate: 10-12 Hours
Model #106510-00... ...524.95 Ea.

NEW AA HIGH CAPACITY NI-CAD BATTERY
1.2Vdc 700Ma/Hr. Charge Rate 15 Hours & 70Ma
Manufacturer Kenweood/Batterles hove nippled end.
Kenwood NB-77 (KR-AA) .. 1,750
Kenwood NB-77 (KR-AA) 11 ol rncra $1.50 Ea.

NEW EXTERNAL 3-1/2" 720K
FLOPPY DISK DRIVE
(*L . Made by Tandy for
) Tandy 1000EX Computer.
Unit enclosed with cable
for hook-up. Drive
inside is a Teac Corp.
\ \ Model #FD-35 FN-10-U,

Color: White
Tandy Model #25-1061 ...........civeere. 524,95 EQ.
WIRE TIES
4" Black Plastic, Packs of 100............e $1.00

MasterCard & Visa accepted.

|#80 TEST EQUIPMENT cont. ]

SIMPSON S0-6930 AC Ammeter. Dual
range 3A/15A, 2-1/2" meter. Includes
leads and leather case. Brand new in
boxes. $18. Bitronics “Steel-Six” AC Am-
meter. Dual range 3A/15A, accuracy
0.75% fs, freq. range 25-125 Hz. Features
knife edge pointer and 5.2" mirrored
scale. Includes leads and manual. Brand
new in boxes. $25. HP 353A attenuator/
patch panel, 0-110 dB x 1dB steps. Mat-
ching for 135, 600, 700 Ohms. Brand new
in boxes. $50. Hastings DV-23 vacuum
gauge tubes. Brand new in boxes $25.
Stancor GIS-1000 isolation transformer.
1000VA, 115V input/output. Wired with
std plug and socket. Brand new in boxes.
$95, less than half the list price! All items
please add shipping. Lehman Scientific.
Visa/MasterCard. 717-252-4211, FAX: 717-
252-4266.

TEK 485 300MHz $825. TEK 475 200MHz
$650. TEK 4658 100MHz $550. TEK 465
$450. Call Bob, 214-436-2503.

SERVICE MONITORS wanted. IFR, Mot-
orola or Marconi. 716-661-9964 or 716-763-
9104 after 6. FAX: 716-763-0371.

CURVE TRACER, Tektronix 577-D2. Hard-
ly used! Sacrifice $1,900 obo! New C-5A
oscilloscope camera, $350! 407-683-5251.

HP 8640B SIGNAL generator (AN/USM-
323) AM/FM .05-512 MHz with repro man-
ual. Ph: 708-658-5993.

HP 5359A Opt 913 Time Synthesizer.
Produces extremely precise, keyboard
selectable time delays. Designed for the
calibration of Radar, Loran, DME and
Tacan systems. Excellent condition.
$3,800. Holt Mdl 11 Thermal Voltage
Converter Set. The set spans the range of
0.5V to 1200V and 20Hz to 30MHz. Accu-
racy Is an outstanding 0.001% to 20KHz.
This set is complete and in pristine
condition with case and accessories.
$3,850. Fluke 840A Electronic Galvano-
meter. 1800, 30nA/300nA3uA ranges. Bat-
tery operated. $175. Fluke A-90 Current
Shunt. 0.1mA to 10A in six ranges 100mV
output fs for each range converts any
DVM into a precision ammeter. $95.
Please add shipping. Lehman Scientific,
717-252-4211, FAX: 717-252-4266.

CAM SWITCHES BAD? Tektronix 040-
0541-01 Cam Switch Contact Repair Kits.
Parts and instructions to replace up to
twenty circuit board contacts. For use
with any Tektronix product using cam
switches. Current Tek price $75 ea. New
in boxes for $15 ea. or 4/850 includes
shipping in USA. Lehman Scientific, RR
#1 Box 580, Wrightsville, PA 17368. Visa/
MasterCard. 717-252-4211, FAX: 717-252-
4266.

WAVETEK EQUIPMENT for sale. 1
Sweep Generator 1405 $2,200. 1 Scope
1910 $950. 1 Scope 1901 $800. 1 Option |
$250. 1 Foot Switch $50. Call Lee,
407-649-0010.

TEK PSS503A like new $225. TEK PS501-1
$110. TEK DM501A $185. TEK DM502A
$175. TM506 $120, Tek 7L13; 7S12 and
several 7K mainframes and plug-ins. Call
Bob, 214-436-2503.

SELECTIVE LEVEL Meter HP 3586C
$2,895/0FFER. DEXIS, 612-944-7670.

POWER SUPPLY Sale. Fax specs to Bill
or Susan, Tech-Systems, 908-280-0111.

TEST EQUIPMENT Manuals, mostly
Hewlett Packard and Tektronix. Buy, sell,
trade. Send us your want list. Ed Matsu-
da, PO Box 390613, San Diego, CA 92149.
Phone: 619-479-0225, FAX: 619-479-1670.

CABLE CONVERTERS/DESCRAMBLERS

We now have all new R2/V5/CFT modules in stock.
Call for pricing.
Large quantities of DPV7 compatibles available.

* FULLY REFURBISHED UNITS *

COMPATIBLE WITH:
TOCOM — JERROLD — SCIENTIFIC ATLANTA — ZENITH
“WE SERVICE MOST CABLE CONVERTERS"

Phone (21 9) 935‘41 28

SORRY, NO INDIANA SALES

1801 W. JEFFERSON ST. * PLYMOUTH, IN 46563

OUR POLICY: All products carry a two year warranty. Warranty covers pars and labor and return shipping.
WARNING: Theft of cable services is a crime. National Cable will not knowingly defraud any pay TV
operator and we will not assist any individual or company in doing the same.
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HEWLETT PACKARD 5245L counter, DC
to 50MHz, $100. 5253B plug-in 50 to
500MHz, $45. 5254C piug-in, 150MHz to
3GHz, $100. 10544 oscillator assembly,
10MHz, $100. 1MHz oscillator assembly,
$35. Readout cards with nixies, $15.
Misc. parts, covers. Ed Matsuda, PO Box
390613 San Diego, CA 92149. Phone
619-479-0225, FAX: 619-479-1670.

WAVEFORM MONITOR WANTED: TEK-
TRONIX MODELS 1480R OR 1485R PRE-
FERRED. Will pay cash or trade for
related equipment. Please call 705-292-
5509 or FAX: 705-282-7970.

WAVETEK 271 12MHz PROGRAMMA-
BLE PULSE/FUNCTION GENERATOR
with GPIB. Racal 9084 10KHZ-104MHZ
SYNTHESIZED SIGNAL GENERATOR
with AM. 618-439-1345, 1-B00-862-8983.

TEK 2335 100MHz portable scope $1,100.
DEXIS, 612-944-7670.

TEKTRONIX TV test equipment. 146
NTSC gen. $650, 1440 color corrector
$500, 1980 answer $1,500, 147A gen.
$750, 671 PAL mon. $500. 818-352-6619.

B&K OSCILLOSCOPE Quad Trace
80MHz. Value $1,200, asking $600. Like
new. Call Linda, 707-645-7235.

UNITEK WELDERS wanted for cash. Par-
allel heads and power supplies. Call
608-643-5434, FAX: 608-643-4439,

TEK CURVE tracer 576 $1,200. New TEK
P6010 50MHz probes $25. TEK P6451
logic probes $45. Call Bob, 214-436-2503.

TEK 2247A 100MHz wiprobes $1,500. TEK
CMC 250 1.3GHz counter $225. Call Bob,
214-436-2503.

CLOSING DATE FOR NEXT
ISSUE NOVEMBER 10TH

Scanners/CB/Ham/Shortwave

4 COMMUNICATIONS

ELECTRONICS INC.
Emergency Operations Center

ISave $30.00:

lnn Bearcat. 8500XLT scannurl
nrnEul‘MISI snvnrmnmmr.l

tpe-cul nvlnyw“gnul

nmpm
id order. Ohnlulm!ymudmmded
Ficetronica o, PO, Box 1045 Dept NV1194
b Arbor, Michigan 48106 U SAOoupm December
one n be
i oy e |
Mwﬁmucwﬁmthunﬁuvwmmﬂ

Bearcat 200XLT-K Radio Sm.nner

Mig. suggested list price $509.95/CE price $198.95
200 Channels - 10 Banks - Cellular Modifiable

Heavy duty carry case - llluminated LCD - Search
Size: 2-3/4" Wide x 1-1/4” Deep x 7-1/2" High
Fraquency 29.000 - 54.000, 118.000-174.00, 406.000-512.000,
B06.000 - BZ3.9675, B49.0125 - B68.9875, 894.0125 - 956.0000 MHz

Recently, the FCC amended Parts 2 and 15 of its rules
to prohibit the manufacture and importation of scan-
ning radios capable of intercepting the 800 MHz
cellular telephone service. The Electronics Communi-
cations Privacy Act prohibits the intentional intercep-
tion of cellular telephone transmissions, Supplies of
scanners that are capable of being easily modified to
receive full 800 MHz. coverage such as the Bearcat
200XLT are in crificalty short supply. Today could be
your last chance to buy your Bearcat 200XLT scanner.
Signal intelligence experts, public safety agencies and
people with inquiring minds that want to know,
depend on the Bearcat 200XLT handheld scanner to
intercept just about any radio transmission. You can
also program frequencies such as police, fire, emer-
gency, race cars, marine, weather, and other broad-
casts into 10 banks of 20 channels each.

A modification sheet with instructions to restore full
800 MHz coverage for our Bearcat 200XLT or Bearcat
2500XLT may be ordered for $8.00. To order your
Bearcat scanner, call 1-800-USA-SCAN.

Other Bearcat Scanners
Bearcat 8500XLT-K base/mobile$368.95
NEW Bearcat 3000XLTK handheld®$379.95

Bearcat 890XLT-K base/mobile.........$228.95
Bearcat 855XLT-K base..... $148.95
Bearcat 760XLT-K base/mobile........ $198.95
Bearcat 700A-K info mobile ............$§148.95
Bearcat 560XLA-K base/mobile......... $83.95
Bearcat 220XLT-K handheld..... $228.95

Bearcat 200XLT-K handheld .....§198.95
Bearcat 178XLT-K base/WX alert ... $133.95

Sportcat 150-K handheld ................. $178.95
Bearcat 148XLTK base/WX alert ...... §88.95
Bearcat 120XLT-K handheld....

Bearcat BCT2-K info mobile
T4 November 1994/Nuts & Volts Magazine
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Bearcat 8500XLT-K Radio Scanner

Mfg. suggested list price $689.95/CE price $368.95
500 Channels + 20 banks + Alphanumericdisplay
Turbo Scan - VFO Control - Priority channels
Auto Store - Auto Recording - Reception counter
Frequency step resolution 5, 12.5, 25 & 50 KHz.
Size: 10-1/2" Wide x 7-1/2" Deep x 3-3/8" High

mWsnﬂ;(m) 29.000 ~ 54.000 MHz. (NFM)
54.000 - 71,995 MHz. (WFM), 72.000 - 75.995 MHz. (NF
76.000 - 107.995 Miz. (WFM), 108.000 - 136.995 MHz (AM)
137.000 - 173.995 MHz. (NFM), 174.000 - 215.995 MHz. (WFM),
216.000 - 224.995 MHz. ZZi.WU - 399.995 MHz (AM)
400.000 - 511.995 MHz (NFM), 512.000 - 549.995 MHz. (WFM)
760,000 - 823.9875 MHz (NFM), 49,0125 - 868.9875 Miiz (NFM)
894.0125 - 1,300.000 MHz. (NFM).
ThnmmrwssmnTﬁvuyonpmmnlngmMn
with amazing features like Turbo Scan. This lightning fast tech-
nology featuring a triple conversion KF system, enables Uniden's
best scanner to scan and search up to 100 channels per second.
Because the frequency coverage is so large, a very fast scanning
system is essential 1o keep up with the action. Other features
VFO Control - (Varizble ncy Oscillator) wMﬂcR

cally stores all active
Amlmmug This ureler.s
from the scanner onto a & recordrr You can even get an
opﬁwwa'm'fmlw?@nﬂnmusrom&nmlmkh

Now you can be
mmm'ﬁ.'on

mmh:rwﬂhlhhrh'_h:r
mmmmm&mm
nmmmmmm

'hnmmknndmlnneﬂ'ﬂrpmrh
m-mmmmmmmmm
and barametric pressure. Owr package deal inciudes the ula high
resolution 1/100 Inch rain mllmnr xltl P7852-K, and the

sensor, part #7859-K. The package deal Is order
PDAVLK for $479.95 nlm $15.00 shipping. If you have 1

urmmm

The Weather Homitor I (7440-K) comes
with anemometer with 40 feet

of cable, exiernal lemperaiure sensor
wlth 25 foat of cable, junction box with

System) which allows the squelch to be broken during
only when a correct CTCSS tone is received. 20 banks - Each
bank contains 25 channels, useful for storing similar frequencies
in on!er 10 maintain faster smnn.ing cycles. For maximum
PS001 ]jghtuompuwerruw mﬂH g s opm'nuﬂ:ni
orte_m n
from your vehicle's cigarette lighter $14.95; PSO0. porug DC power
cord - enables rmmamopcnmmmmvehtd:‘sﬁmbou
§14.95 HIOMH le mounting bracket $14.95; BC0OS CTCSS
Tone Board $54.95; EX711 External speaker er With mounting
bracket & 10 feet of cable with plug attached $19.95. The
BCBS00XLT comes with AC adapter, telescopic antenna, owner's
manual and one year limited warranty from Uniden. Orderyonr
BC8500XLT from Communications cs Inc. tod:

'CB/GMRS Radios.

AN

m Mmm-ﬁill_,l]ﬂ‘w'm'
Gty mmmmﬂpmn. e By g H08
'
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Electromics Inc., Emerge: tions Center, P.0. Box 1045,
Ann Arbor Mlchmn 48“%6 SA. Add S!S?;J)erndloor

A National Wea:.hef Service (NWS) receiver with auto-
has been added to the
legendary Gobra 29 CB radio. The integrated NWS receiver
in the Cobra 29LTDWX will gutomatically activate to
receive emergency announcements about severe weather
and travel conditions. A special tone-alert signal broadeast
by the NWS activates the weather receiver and overrides any
CB radio reception for monitoring the warning message.

Cobra 29LTDWX-K CB/Weather Alert..$129.95
Cobra 2000GTLK $SB Deluxe CB Base$389.95
Cobra HH40-K CB 40 ch. Handheld .......$99.95

Uniden GMR100-K GMRS Handheld..... $159.95
Uniden WASHINGTON-K SSB CB Base.$§189.95
Uniden GRANTXL-K SSB CB Mobile ..... $139.95
Uniden PRO538W-K CB & Weather ......,

$59.95

prodmlorill's ground shipping h:ndll.ngln
the continental USA unless otherwise stated. Add $8.00
shipping for all accessories and publications. Add $8.00 shi 8—
ping per antenna. For Canada, Puerto Rico, Hawaii, Alaska, P
Box, or APO/FPO delive: sh:prlzs,ﬁechm are twn Limes
continental U.S. rates. sales tax.
No COD's. No returns or exd after 31 days. 10%
surcharge for net 10 billing to accounts, All sales are
subject to availability, acceptance and Prices,
terms and | tions are lndungewilllonl notice.
We welcome your Discover, Visa, American Express or
1-800-USA-SCAN to order toll-free. Call 313-
996-8888 if outside the U.S A. PAX anytime, dial 313-663-8888.
For technical assistance to solve ywmmmnhﬂm
problem, call the C Electronics
support hotline I’nr §2.00 perlnlnnlen 1-900-555-SCAN.

Scanars Distritgon Cener and (1) logos we ommun ates Bectrome b
Sale e 117/ - 1SLSH utmm ma|mwmn
* New produc - svallable 60-90 dayy aher

For credit card orders call

1-800-USA-SCAN

Communications Electronics Inc.
P.O. Box 1045, Ann Arbor, Michigan 4B106-1045 USA.
For information call 313-996-8888 or FAX 313-663-8888

Write In 203 on Reader Service Card.

SECURITY

SECURITY ALARM equipment and relat-
ed products. Control panels, hold-up or
panic buttons, sirens, police monitoring
service and more. All equipment is new
with manufacturer's warranty. Call WEI
Systems and Equipment. 1

SURVEILLANCE & Countersurveillance.
Tracking transmitters, bugs, bug detec-
tors, etc. Send $3 for catalog. Communi-
cations Engineering, 76 Boulevard A,
Hudson Falls, NY 12839.

SUB-MINIATURE CCD CAMERA! What's
going on when you're not there? Covert
size fits any prop. Resell for profit!
Powered by 12VDC/110VAC/220VAC. OP-
TIONS: NICAD BATTERY MODULE/
CHARGER ($33), Infrared Viewer ($52),
Wireless Micro-Bug ($42). FACTORY-
DIRECT $138 plus $10 S/H (includes
2nd-Day Air FREE!). Complete Demon-
stration Tape (VHS) $20. BRINKER ENGI-
NEERING LABS, POB 348, Ellaville, GA
31806-0348.

ALARM CONTROL panels. Ademco, Lin-
ear, Moose, Napco, and many others. All
accessories, contacts, motion detectors,
etc. Call for prices: 908-840-5959.

SPY ELECTRONIC privacy security. Pro-
fessional recorders, parabolic mic., wire-
less covert video, bugging/phone tap
detectors, scramblers, locksmithing and
more. For catalog, send $3 to Security
Trade, 14619 So. Main, Houston, TX
77035. 713-728-2626, FAX: 713-726-0117.

MINIATURE CCD CAMERA. Pulnix TM-
540, 1.25"x1.625"x5.125". High resolu-
tion, low light sensitivity. 12VvDC 300Ma
power. C-mount lense. Includes info
package on camera. $100 for camera. $25
for lense. Marty, 303-652-2915.

SEARCH AND DESTROY. The Electronic
Bug Smasher Package. Includes person-
al Bug Buster and Handbook. Protect
your privacy. $39.95 + $3 S&H. VISA/IMC.
ELECTROMAN, Box 24474, New Orleans,
LA 70184. 504-482-3017.

SECURITY CAMERA equipment and re-
lated products. 1000's of pieces of equip-
ment. From cameras, lenses, cable, vid-
eo recorders, switchers, mounting brack-
ets. All equipment is new with manufac-
turer's warranty. WEI Systems and Equip-
ment. 1-800-348-4448.

ATTENTION ALARM INSTALLERS,
LOCKSMITHS AND REPO PROFES-
SIONALS. Start adding $$$ to your bot-
tom line with the Alarm Dominator. As
featured on “Good Moring America" this
portable remote device speed can scans
through every possible DISARM combin-
ation for about 90% of the auto alarms
on the market. Locksmiths can make
even the hardest lockout a breeze with-
out tools or ever touching the vehicle.
Repo professionals can silence those
dangerous “loud” alarms and maybe
even save their own life from an irate
delinquent owner. Flip a switch and, in 10
minutes or less, your target auto will
“chirp chirp” to let you know its alarm
has been disactivated. Sales ONLY to
qualified BUYERS in the above named or
similar fields. Easy-to-build kit is $69.95.
Assembled $99.95. $5.00 S&H. Dominator
Technologies, 12062 SW 117 Court, Suite
132, Miami, FL 33186, 305-271-2737.




MILITARY COMPONENTS wanted. Capa-
citors, resistors, diodes, transistors, se-
miconductors, ICs. Electronic Material
Industries, 818-842-5953, FAX: 818-845-
3613.

TELEPHONE RECORDING. Our model
THAT-1 lets you record from, or play
audio down the telephone line using the
modular handset jack. Works on most
analog and digital PBX telephones, FGC
approved, $150.00. Call for a brochure. JK
Audio, 1-800-552-8346. Visa/MC, AMEX.

SURVEILLANCE/COUNTERSURVEILL-
ANCE. Dealers wanted. Tapbusters, In-
finity transmitters, Phone bugs, Crystal
Transmitters, etc. DIGITEQ, 716-646-0027,
FAX: 716-646-4538.

SURVEILLANCE: ALL ELECTRONICS
SECURITY DEVICES AND ALL YOU
NEED FOR PRIVACY AND SECURITY,
BUGGING/PHONE TAPPING DETEC-
TORS, TELEPHONE RECORDING, TELE-
PHONE/FAX SCRAMBLERS, VEHICLE
TRACKING SYSTEM, COVERT VIDEO
CAMERA, TRANSMITTER KITS, AND
MORE. FULL CATALOG AVAILABLE.
A.B. ELECTRONICS, NY, 718-253-3637.

AUTO ALARMS, accessories, supplies.
Call or write for price list featuring: State
Of The Art Two Channel Remote Alarm
(loaded) as low as $65, Blue Butts $3.75/
100. Secure Car Co., 17C Lions Head
Plaza, Suite 127, Somerdale, NJ 08083.
609-464-0332.

WORLD’S SMALLEST VIDEO CAMERAS
& WIRELESS TV-TRANSMITTERS! Com-
plete TV-Transmitters starting at $155,
MICRO-CAMERAS as low as $187. Rang-
es up to 30+ miles! Custom configura-
tions manufactured daily. FULL CATA-
LOG $4 (FREE $20 Coupon). Mail to:
BRINKER ENGINEERING, POB 348, El-
laville, GA 31806-0348S.

SECURITY/SURVEILLANCE: Video, Au-
dio, Publications-Best Selection. Call our
information retrieval system from your
Fax handset, 24 hours: 215-953-1316.

HIDDEN BUG MIC IN PEN! Plant literally
anywhere. Range is superb. Carried in
spy shops nationwide. (Resell $250, retail
$325). FACTORY-DIRECT WHOLESALE
$75 plus $4 S/H. Limit 20 per order.
BRINKER ENGINEERING LABS, POB
348, Ellaville, GA 31808-0348.

SATELLITE EQUIPMENT

90

LNB AMPS 400-1700 MHz, in line, passes
DC, low noise, 20dB gain, $10 ea. Call Al,
712-362-4119.

DESCRAMBLERS, SATELLITE receiver
systems, components. BELOW WHOLE-
SALE! Direct from foreign manufactur-
ers. Any quantity. Many offer free sam-
ples. Complete step-by-step guide, ad-
dress, tips, etc. $12 postpaid. SMI, Box
5500-A, Lakeland, FL 33807.

B-MAC HI-NET programming, cinemas &
events, E square vendor/programmers, 48
pin adaptors and stand alone units.
Also buying B-Mac equipment. Call
201-728-3217.

WANTED: SERVICE manuals/schema-
tics for ASR 2000 satellite receiver or any
information. Robert Terhune 10818 Burr
Oak, San Antonio, TX 78230.

TOSHIBA 2220 new $995, 250K LNB $55,
VC-2 modules 425 wiprograming satellite
TV. 317-288-0074.

HEAR NON-COMMERCIAL satellite ra-
dio programs right in your area without
the use of a dish or any other expensive
receiving equipment. Thousands of these
programs are operating today across
America. Programs may include talk
shows, weather, sport events, news
feeds, financial reports, music programs,
and data ports. This technology is re-
ceived through a high tech SCSRT1 card.
Find out today what you have been
missing! 800-944-0630. Credit card orders
accepted.

TOP OF THE LINE SATELLITE EQUIP-
MENT AT DISCOUNT PRICES. HTS Trac-
ker V $619, HTS Elite $459, Drake 1624
$489, Electronics Pkg. (actuator, LNB,
feedhorn) $169, 10’ Pareclipse Dish $499.
Shipping additional. Many other name
brand IRDs and satellite equipment avail-
able. Call/write for latest satellite pro-
gramming specials. All satellite guides
$10 off cover price. Call or send SASE for
catalog. 410-335-7511. EVCO, 3316 Chop-
tank Avenue, Baltimore, MD 21220-4328.

REPAIRS, SOFTWARE, etc. for satellite
equipment. No TX sales. Buying 010, 018,
019 VCII's. K. Perry, PO Box 816, Leander,
TX 78646-0816. Phone: 512-259-4770.

SATELLITE RADIO BOOK AND GUIDE.
New book covers all Audio Services,
SCPC, Subcarriers, FM Squared, Facsim-
ile, Press Services, Weather Services.
Simple how-to-receive instructions.
$16.95 plus $3 Priority Mail, UNIVERSAL
ELECTRONICS, 4555 GROVES ROAD,
#12, COLUMBUS, OH 43232. 614-866-
4605.

B-MAC BLOWOUT. Top quality B-mac
units and auto updating chips available
for cinemas and BOXING/special events.
Best B-mac units, service and PRICING
in North America. We will beat any
nationally advertised price. Call for ser-
vice beyond the sale 905-655-1234.

Satellite Television
Order Your FREE Catalog/Buyers Guide Today!

Satellite
Analysis and
Antenna
Aiming
Software

An extremely valuable tool for designing and
installing TVRO's, tailored for ease of use by
professionals and dealers as well as by technically
orientated TVRO owners. Demonstrates how
changing parameters such as dish size or LNB
noise temperature affect picture quality. Tha
program performs both TVRO system analysis and
antenna aiming. The analysis subcomponent, is
aspecially useful for predicting performance when
viewing signals from a particularly weak satellite.
The aiming subcomponent calculates azimuth and
elevation angles and range to all satellites within
“view" of a TVRO. The namas and latitudes of all
world-wide C and Ku-band broadcast satellites,
presently in service or to be launched by 1985, are
listed. The user simply enters TVRO site latitude

and longitude.
5.25" disk ...
3.5% disk..............
SATELLITE SYSTEM
DO-IT-YOURSELF
INSTALLATION VIDEO

"Now You Can Waich It Being Done"
Install or *Tune up" your satellite system in no
time flat with this professional video.

VHS of Beta (45 Min)..................... $3395

MESH DISHES
by ORBITRON

by Performance

Orbitron antennas ("size
for size") are known the
world over for their
superior reception and
picture quality.

7t dish & poiaf tracking mount  $259
B.5f 5 319
10ft * . 368
10ft HD ¥ " 449
12h x J 649

TUNE YOUR DISH
TO IT'S MAXIMUM!

Dish tuning maters are a must for the serious
dealer or satellite system owner. Saves tima,
frustration and money. Use when installing a new
system, moving your dish, re-alignment of a dish
that has bean moved by wind, frost heaves etc.,
gets you right on the satellite belt for the best
possible pictures!

Pico meter (meter tuning)...
Bulz-1-IV meter (meter & auioahrq

... 15495

\

SGtemre,

New Powery ul
= Smaljje, Dish

Malley Dis
Sh = Le
ss $35

Ku-BAND SYSTEM
Package INCLUDES all of this:
3t Quality alum dish

Pansat BR 1100 Receiver
Polar tracking mount

Polarity switching feed

Low Temperature LNB

1001t All in one ribbon cable
Site data coordinate sheet

L T T

C-BAND SYSTEM
Package INCLUDES all of this:

« 7t ORBITRON mesh dish

+ uniden 4400 IRD

* Polar tracking mount and
motorized arm

« Chaparral Polarity switching feed

= 25%ow Temperature LNB

« 100ft Allin one ribbon cable

+ Optional Decoder module

New Lower
Temp's
Hemt Technology Commercial Grade
35° LNB C-band 4GHz

579

25° LNB . 85

0.9dbLNB Ku-band 12GHz .. .$89
0.7dbLNB . 2 o . 99
0.6dbLNB = N .19

All Major Cradit Cards Accepted

g

Skyvi;ion Inc.

1016 Frontier Drive, Fergus Falls, MN 56537 — Toll Free 800-334-8455
Mail in coupon or call tocay for the SKYVISION Satellite TV Product Catalog/Buyers
Guide Delivered frea to your mail box in U.S. and its possessions.

[ Send Free Domestic Satellite TV Products Catalog
() send International Satellite Calalog (For Intemational Catalog add $8.00 to cover S&H)

= Nama-._,,r.\r{i';‘ AL iH;h“Phonaf )

! g 57[ %__j

kCaII Toll Free 800-334-6455 International 1-218 -739-5231 Fax 218-739-4879

Install A System, Upgrade & Repair Yourseif And Save $55%

o o o

Write in 26 on Reader Service Card.
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TONY TALL'S ORIGINAL g, 1984
TELEVIEW DISTRIBUTORS

] WHERE OUR VALUED CUSTOMERS' BUSINESS
AP IS HONESTLY APPRECIATED

1-800-847-3773

EG¢ O7LE ORDERS ALSO ACCEPTED
e 1-800-525 - 0428 e saes

90 DAY + GUARANTEE

“Vrswsrey ~ PRICES EFFECTIVE MAY 1993 MGt Sarr

PAN COMBO PAN COMBO
13 SCLATL, , A
ool
FAST TRI B aal
aa STTRIBL (89000 | §15600 e om0
oaic 1D $spno 5 “%V"slgépno; ‘ 8390 N
2 NO ZENITH
AL l.:; | S1000 N BASE BAND BB FREE
BA5135 - $7500  © $13500 - eopgscaepiNgY 100 o | YEAR
e LR R S e
BA6150 175.00 $16.00 Sipping NUTS & vorrg

%m & Wa(iu Hovewmben Special

SA86 $160.00

GIVE TELEVIEW TONY A CALL TODAY
1-702-253-1852 - FAX 1-702-253-1854 - P.0. BOX 71465 - LAS VEGAS, NV 89170-1465
Tony Talli's Original Teleview is not affiliated with Teleview, Inc. NV Corp.
_____________________ or Teleview Distributors, Inc. of lllinels. __________________
[ ves, 1 am paying for full service, this unit is only to be used as an extra unit m—
1. WARNING: The ownership of a cable decoder DOES NOT give the owners of the decoder the right to decode or view premium cable channels without AUTHORIZATION from their cable company.

2. AUTHORIZATION: In general terms, proof of payment to a cable company for viewing their premium channels is AUTHORIZATION. 1, the undersigned, understand paragraphs 1 and 2
above and agree that: AS A USER: [ will not use any cable products purchased from Teleview Distributors by my self or my company, for the purpose of decoding or viewing unauthorized pre-
mium cable channels or avoiding rightful payment to any cable company. AS A SELLER: | will not sell, trade, give or dispose of any goods I have purchased from Teleview Distributors to any
third party or customer to whom 1 know, believe or suspect of using said goods for the purpose of decoding unauthorized premium cable channels or avoiding rightful payment to any cable
company. AS AN ADVERTISER: | agree | will not advertise, tell or communicate to anyone in any manner, that products I have purchased from Teleview Distributors can be, should be or are
intended to be used for the purpose of decoding unauthorized premium cable channels or avoiding rightful payment to any cable company.

Signature Date
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PLEASE FOR ORDERS ONLY

1-800-742-2567

P.O. BOX 538
BENSENVILLE, IL 60106

Fax 708 ¢ 616-8094

OUTPUT
ar. rrem SitwE. | ENET

SUBTOTAL
HANDLING
ADD 5%

SHIPPING ADD
$5.00 PER UNIT

TOTAL

WAIVER

O Yes, | am paying for full service, this unit is only to be used as an extra unit.

1. WARNING: The ownership of a cable decoder DOES NOT give the owners of the decoder the right to decode or view premium cable channels without AUTHORIZATION
from their cable company.

2. AUTHORIZATION: In general terms, proof of payment to a cable company for viewing their premium channels is AUTHORIZATION.

I, the undersigned, understand paragraphs 1 and 2 above and agree that:

AS A USER: | will not use any cable products purchased from Greenleaf by myself or my company, for the purpose of decoding or viewing unauthorized premium cable
channels or avoiding rightful payment to any cable company.

AS A SELLER: | will not sell, trade, give or dispose of any goods | have purchased from Greenleaf to any third party or customer to whom | know, believe or suspect of
using said goods for the purpose of decoding unauthorized premium cable channels or avoiding rightful payment to any cable company.

AS AN ADVERTISER: | agree | will not advertise, tell or communicate to anyone in any manner, that products | have purchased from Greenleaf can be, should be or are
intended to be used for the purpose of decoding unauthorized premium cable channels or avoiding rightful payment to any cable company. L

AL P oy e, sellvacalit Loamene endeiiaaose o e ooael ] DNGTEE
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B Questions & Answere

QUESTIONS

The Precision Fidelity C-BA pre-
amp is noisey in phono mode. Any
ideas? White noise?
10841 Gary Nachman

Wauconda, IL

To install an additional 110V outlet
between two existing outlets, | need to
locate the wires in the wall. Passing a
5 amp direct current through the
wires and using a sensitive compass to
detect the magnetic field didn't work. A
low cost version of an Amprobe or
Greenlee circuit tracer is what | need.
10842 Richard Nadel

Cherry Hill, NJ

How do you retard timing elec-
tronically on ‘78 to '87 Chevy, Ford
autos and vans? There are timing
lights with controls (Pot.) that do this.
10843 Anonymous

| have a need to transfer my edit-
ed VHS NTSC video tapes to the
SECAM system. Until now, | have not
been able to find a way to do it. | own
the following equipment: Sharp
Camcorder Model VL-C77UA, Ser#
315322; TMK VHS VCR Model 1030,
Ser# 21107163; and a GE VHS
VCR Model 1CVD5021X, Ser#
B6T4R51000. | would like to find out
what it takes to make this kind of
transfer.
10844 Marcel G. Collin
Long Beach, CA

Currently, | have a 286 computer
running DOS 3.3. However, | have many
old files on 5-1/4" CP/M format disks
[specifically, Kaypro Il and 2). | am look-
ing for software which will run on DDS
3.3, and will convert my CP/M files. |
have both 3-1/2" and 5-1/4" drives
on my 2B6. By the way, both of my
Kaypros have dead "B" drives.

10845 Tom Tronzo
New York, NY

| have a Yaesu FT-BSO HF trans-
ceiver which will transmit only on ama-
teur bands. | wish to modify this radio
so that it will transmit on any frequen-
cy, especially the 11 meter band. Does
anyone have directions for this mod.,
or does any recent mod. book have this
radio listed?
10946 John Wolfe
Norfolk, NY

In a recent issue of Nuts & Volts
{Aug. '94) there is an interesting arti-
cle on surround sound, but | have grad-
uated to the Dolby pro-ogic. The equip-
ment that | purchased doesn't quite
meet the quality that | would like. Is
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there anyone out there who knows
how the pro-logic works and has some
circuits that | could build at home?
10847 Harvey Hunt
Templeton, CA

| own 8 NEC Multi-Speed Laptop
computer that has two unused memo-
ry sockets in the bottom compartment
next to the built-in application ROMS.
How can | load programs into EPROMs
and access them as a non-volatile ROM
drive under MS-DOS? How do | get
DOS to recognize the drive? Do | need
to run EXE2BIN on my applications and
use a linker to relocate the binary files
to a specific address? Where do the
DIR and FAT tables go and how do |
create them?
10948 Ryan Crowe
Spokane, WA

| am looking for a design for a
portable short range transmitter at
the AM band intermediate frequency
and the FM band intermediate fre-
quency. Is this feasible?
10949 cl Robson
Vida, OR

| like to build my own projects from
scratch. My hobby is amateur radio,
but | have always had an interest in
radiation.

What | am looking for is a device |
could build that could display radiation
levels. It would be nice if it had a digital
display, but an analog meter would be
okay, and maybe an audible tone.

| would like this device to be a
desktop unit, so it wouldn't need bat-
teries. | would think that with all the
new advances in electronics, that
some solid-state device has replaced
the old Geiger counter tube.

109410 Doug Dykstra
Grand Rapids, MI

| need an efficient programmer to
develop software for the microchip PIC

16C54 and 186C57 controllers.
109411 Bill Sanders
Albany, GA

| am having trouble determining
the shunt to use on the variable 3 amp
0-30VDC power supply | built. Is there
a formula for determining the shunt
value? | have already "pegged" two
amp meters by using the trial and
error method.
109412 Raymond Zambrana

S. Pasadena, CA

We have call return on our phone,
but would like to know the telephone
number of the calling party. Is there a
kit on the market which will permit a
LCD or some other form of readout?
108413

What about the Hubble? Why
can't everyone see it or download info?
109414 Anonymous

Does a transformer transform
voltage by a turns ratio or by the ratio
of secondary and primary induc-
tances?
108415 Anonymous

| have five Wang motherboards
that | want to make a bastard system
with for hobby use. | am an electronics
student and hobbyist. | want to make a
multi-processor with them. The board
part numbers are 210-8274A-R2M3,
210-8267-B-R2M2, and 210-8490-A-
ROM. Master/slave configuration. |
also have a Cipher Dibble 1 tape con-
troller part number A 2002 BBBD-
002. | need specs and schematics for
these boards. | also have a Xerox Corp.
(BOBB) XT Split Back Plane.

Any suggestions/board upgrade.
Can tape controller work with Bernoulli
10 drives?
1094186 David Schwartz

Colonia, NJ

| have two weather satellite anten-
nas, 137.5MHz. | need information
regarding an automatic switcher that
will select the stronger signal and feed
it to the receiver.
108417 Charles R. Stone

St. Charles, IL

How can | prevent the alterna-
tor/stator windings on my turbo-
charged motorcycle, which overheats,
from failing every 20K miles? It is then
necessary to drop the engine and
remove the rear cover from the engine
in order to replace the stator; a very
time-consuming and expensive opera-
tion. | have several mechanical solu-
tions offered, but | would appreciate
any of your readers' electronic solu-
tions.

Most of the use of the cycle is
highway touring, which boils the bat-
tery dry in about 5K miles, so | feel
sure that there is excess output capac-
ity from the alternator.

108418 Robert Davis
Vancouver, WA
Recently, | purchased a

Rolmphone Model #61000 and
64000 at an auction. Is it possible to
buy a converter or an adapter so the
phone can work on an analog tele-
phone line?
109418 Jan Gnyp

Syracuse, NY

| need a circuit that will disconnect
a battery (24V) when it is discharged
below 22V and reconnects when
charging voltage is re-applied.
Charging is supplied by power supply

located 600" away from aux battery
pack. So circuit should be local and
operate from power bus.
109420

D.W. Moore
Medina, NY

How do | go about anodizing alu-
minum sheets, and what colors are
available besides black?

What do | need to electroplate
with aluminum? | have the power sup-
ply, but how high of an ampere
becomes unsafe or overkill?

108421 Wayne Chesser
Sandy, UT




| need the pin-out and other infor-
mation for the 325572-01 chip used
in the Commodore 1541 disk drive.
Also, where can | purchase these
chips?

| would also like to know how to
interface 2 Commodore B4s.

108422 Robert W. Ritchey

Vandalia, IL

ANSWERS

ANSWER TO #11944 - OCT. 1984

The LM317 adjustable voltage
regulator IC comes in three popular
types of packages. One is a power
transistor type package (TO-3) identi-
fied with a "K" suffix and shown in
Figure 1. Another is the plastic power
tab [TO-220) identified with a "T" suffix
as shown in Figure 2. The third is a
small metal can (TD-39) package iden-
tified with the "H" suffix and is shown in
Figure 3. Lead identification for all of
the packages is indicated on the
respective diagrams.

LM317K

BOTTOM VIEW

Figure 1

LM317T
b 0 Joumur

TOP VIEW

|
t—-— INPUT
OUTPUT

Figure 2
LM317H

AD) ———

Figure 3

I'm certain that you already know
how to hook-up the regulator; however,
for those who may not, Figure 4 shows
a typical simplified wiring diagram.
Nate that the output voltage is deter-
mined by the two resistors R1 and R2
(the value of R2 is recommended to be
around 240 ohms). The regulated out-
put voltage is given by the formula:
Vout = 1.25 (1 + R2/R1).

Vom:a.zs(n—

RECTIFIED AC IN LM317 REGULATED D OUT
Vi INPUT QUTPUT Vour
ADJ A1
a
100uf 0.1 uF 100uf
I b
5K POT
Figure 4

The output current can be deter-
mined by measuring the voltage drop

across a stable, precision resistance
(shunt) placed anywhere in series with
the load. As shown in Figure 5, the volt-
age across the shunt (Rs) will be deter-
mined by the current flowing through it
[which is the same current flowing
through the load) and can be deter-
mined from ohms law to be equal to
Rs-IL.

Thus, the current to the load is
found by measuring the voltage drop
gcross Rs and dividing by the value of

s,

There are several factors involved
in selecting the value of Rs. First, it is
important to make Rs small [0.01-
0001 ohms) in order not to reduce
the supplied voltage to the load. For
example, a 1 ohm shunt would drop an
entire volt across itself when 1 amp
flowed through it.

A serious consequence of this is
that as the load current varies from
zero to maximum [1.5A for the
LM317), the voltage dropped by the
shunt would change causing the load
voltage to fluctuate. This undermines
the whole point of developing a regu-
lated voltage at the output. Using lower
values for Rs reduces this effect. For
example, for Rs = 001 ohms, the max-
imum voltage deviation will be 15 milli-
volts and may be acceptable. Also, for
this resistance, the current to the load
will be 100 times the measured volt-
age drop.

Another issue which directly fol-
lows from this is that the voltage drop
across Rs will be very small for small
values of Rs. In our example of Rs =
0.01 ohms, the voltage will vary from O
to 15 millivolts as the current ranges
from O to 1.5 amps. If we want to mea-
sure current down to the milliamp, we
will need a voltmeter capable of resolv-
ing voltage differences down to 10
microvolts [each change of 10 micro-
volts will represent a change of 1 mA).
Lower values of Rs require more sen-
sitive voltmeters.

A third issue is the power rating of
the shunt. Since power is determined
by the square of the current times the

resistance, our 0.01 ohm shunt will
need a power rating of (1.5)(1.5){0.01)
= 22.5 milliwatts which is not a prob-
lem. If, however, & 1 ohm shunt were
used, then a 2.25 watt [minimum]
power rating would be needed. Since
the power rating goes up as the
square of the current, this quickly
becomes a problem for high current
supplies and explains the reason why
shunts are usually substantial pieces
of metal with high power ratings and
low resistance.

®
7 |

Figure 5
Jay Rabkin
Pasadena, CA

ANSWER TO #11942 - OCT. 1994

What you need is a "disassembler”
or "unassembler" to convert from the
machine instructions stored in the
2716 EPROM back into assembler
mnemonics which you can read. For
example, the DEBUG command avail-
able on IBM-PCs has a "U" command
for unassembling instructions back
into B0xB6 assembly code.

The disassembler which you
require will obviously depend on which
microprocessor is running the code
stored in your 2716 EPROM. If the
original source code was written at a
higher level than assembly code [C,
FORTRAN, Pascal, etc.) then the task
becomes more difficult since there are
many different ways of writing soft-
ware which can compile into the same
machine instructions.

There are software programs
which attempt to "uncompile" machine
code into one possible version of the

original source code used to generate
it. Such programs may also generate
flow chart type outputs which may not
look anything like your original code.
The best places to look for these pro-
grams are on university bulletin boards
and they are usually free.

Also, any comments which you
may have written as part of the source
code will be irretrievably lost since they
were not saved in the 2716 EPROM.
Note, since the 2716 can only save
3048 bytes, you may want to consider
disassembling it by hand. The exercise
might also refresh your memory about
how the program works. Of course,
before any of this can begin, you must
dump the contents of the EPROM to a
file. Any PROM programmer connected
to a PC will be able to do this once you
select the 2716 part from its device
menu.

Jay Rabkin
Pasadena, CA

ANSWER TO #9848 - SEP. 1984

An RJ-45 connector is a connec-
tor that is growing in use. It is used
quite often in Local Area Networks in a
variety of different pin-out configura-
tions. An RJ-45 is simply an eight con-
ductor modular plug or jack. All the
pins may or may not be used.

Unless you are dealing with level 4
or 5 cable (100+ MHz capability) you
can usually spot most problems using
a simple volt-chmmeter. Here is how to
do it:

1. Disconnect both ends of the
cable run in question. Disconnect cable
at the concentrator for quite often
problems are in the patch cords.

2. Make up an RJ-45 test jack by
shorting all the conductors of a jack
together

3. Plug the cable at the terminal
into this shorted test jack and go to
the concentrator Take an unused RJ-
45 jack and plug the cable at the con-
centrator into it.

4, Take an ochmmeter and check
continuity between the conductors.
They should all be the same and not

ane-shet circuit which controls the relay
- [K1). The relay controls the AM radio
_spaaicernwungltwhansoundladm

]

+9 Vdc

ed from the scanner See Figure 1 for

circuit details.
Kevin Goodwin
Oceanside, CA
D2 To AM Radio
1N4001 Speaker

R3 T;?I l_r"‘
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vary by more than 1- to 2-tenths of an
ohm. Move the cable around to make
sure that there are no intermittent
conductors.

5. Repeat same procedure with
shorted jack at concentrator end and
checking continuity from terminal end.
A typical cable run should have a resis-
tance from 5 to 10 ohms.

B. Check resistance of cable run
to ground to make sure the cable jock-
ey that pulled the wire didn't snag the
cable to ground. If you still have the
shorting jack on either end, this test
could be done by testing continuity
between any conductor and ground.
Any resistance reading is indicative of
a cable shorted to ground.

7. Remove shorting jack and
check cable for any short between
conductors.

8. Bear in mind that most RJ-45
applications don't use all eight conduc-
tors.

9. To check for proper pin-out, you
could make up a simple apparatus like
the one shown below and then com-
pare it with a known good cable run.
On a straightthrough cable, pins 1
thru B would yield a reading of O to 7
volts respectively, using a good S-volt
battery and a digital voltmeter.

The test equipment you are wish-
ing you had injects high frequency sig-
nals down the cable and checks for
crosstalk, dB losses, etc. Unless you
are operating above 10 MHz, you can
spot most problems using the meth-
ods outlined here.

Wi =
Battery

Dan Lash
Rome City, IN

ANSWER TO #11941 - OCT. 1994

I've encountered the buzzing
sound you describe on several CB
bases | have repaired in the past. After
checking all the obvious possibilities —
such as poor power supply decoupling,
improperly shielded audio lines, and
ground loops — | noticed that the main
circuit board used in the bases were
identical to the mobile model, with of
course, a power transformer and reg-
ulator added. (Why pay the FCC twice
for approving the same basic circuit
board?)

The solution to the problem was
to reposition the power transformer
Although shielded and mounted sever-
al inches away from the audio section
of the main circuit board, it had been
responsible for introducing the buzzing
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sound.

| soldered extension wires onto
the transformer leads and while listen-
ing to the buzz, moved the transformer
around until a location was found
where the buzz disappeared. In one
case, the transformer had to be rotat-

ed 80 degrees as well.
R.D. Van Dyke
Charlo, MT

ANSWER TO #119412 - OCT. 1994

No, capacitive strips cannot be
read through a car by the police. Not
even in Georgia. The "strips" in money
are aluminum foil, marked with the
denomination of the currency and
scannable by electronic counters in
banks. There is no "long range" scan-
ner for these bills. To see the strip, just
look at a new fiver or sawbuck (most of
us don't have anything larger) held up
to the light. You will see the strip on
the east side of the bill running top to
bottom. The strip can be pulled out of
the bill with care, although it is against
the law to deface U.S. currency, so
don't do it.

The probable reason your friend
was pulled over is: He cannot withdraw
more than $10,000 cash at one time,
so the bank reported him to the police
as a suspected felon under the RICCO
laws, where large cash withdrwals
usually indicate drug deals or some-
thing like that.

Henry M. Hamarman
Lansdale, PA

ANSWER TO #11946 - OCT. 1984

The .HEX and .0BJ extensions indi-
cate two different file formats. They
probably contain the same underlying
data, although different assemblers
may produce slightly different codes
depending on how macro procedures
and other higher level functions are
handled.

HEX files are printable ASCIl hex-
idecimal format. These files consist of
line after line of hex numbers in a fixed
format. A typical line might be:
12A574BCB1F585217941B746C

Each two ASCIl characters in a
HEX file actually represents only one
byte of data. Hex files can be format-
ted according to a given set of rules,
with the Motorola "S-record” format
being a typical example. S-records aug-
ment each line of hex numbers with
some special characters, such as ™"
which can indicate record start, load
addresses, checksums, etc.

.DBJ files are "object" code — the
raw data represented in a .HEX file by
ASCIl numbers. For example, the ASCII
characters "07" in a .HEX file would be
represented by a single eight-bit byte
of data (DO000111) in an .0BJ file.

Although fundamentally equivalent,
each file type has characteristic uses.
HEX files are a common format for
transferring data from a development
system, such as a PC, to EPROM pro-
grammers and similar devices. .0BJ
files are typically used as input for
other computer programs such as
linkers or emulators.

If your preferred assembler gen-
erates the wrong format file, it is easy
to convert it using any of several pub-
lic domain utility programs.

+ George R. Scott
Alexandria, VA

ORDERS 718 B49 2882

SCIENTIFIC ATLANTA COMPATABLE

STRTECHS  ELECTRONICS

THE BEST TEST DEVICES FROM THE BRIGHEST STAR IN THE INDUSTRY
FULL STOCK OF ALL COMPATABLE SYSTEMS

MODEL 1 5 1 5
NEW TEST DEVICE FOR 40.95 3095 NEW STARTAC /F3 2095 1795
4580 (8 WIRE MODULE) COMPATABLE WITH ALL
$570/80/90 AND 860040 PINS 5095 4695 5T X000 MODELS
B500 /8550 SPECIAL 2995 nes STAR TAC/F1 LOWPRICE 1795 1595
TOCOM COMPATABLES PIONEER COMPATABLES

STAR V.IPS ONLY 1 5 STAR S1XX /61XX 5095 4595

5503 VIP 19.95 1595 63 XX/ 6T 5195 4695
5507 VIP 2995 1695 NEW STAR PIO NON RESET
SIXX/67TXX 60.95 5695
FSK RF DEVICES | COMPLETELY WIRED WITH FULL INSTRUCTIONS
POINEER COMPATABLE 15095 TOOLS 1 5

JERROLD COMPATABLE 150,95 STAR TRAPS 2095 CALL
JERROLD COMPATABLE 1 ] TORX 7 795 CALL
STARTECH DP/DFV/DPBB 3 2595 1595 ABSOLUTELY MO TORX 15 995 CALL
STARTECH DP/DFV/DPFVEB 7 3095 2095 WY SALES! TORX 20 1195 CALL
NEW ! STARTECH R2/VS 6095 5695 JERR COMFT. #3BIT 2095  SPECIAL
NEW 11 FOR STARTECH RI/M1 AND AL AND VOLUME
P MODE (SOUND WIRED !1) 3595 3095 ACCOUNTS ARE WELCOME |

T 38 90T THE BNTIMT OF STARTRCHS KLACTRONICS TO TN AID
ANY TV/ CABLE OPERATOR AND WE WILL NOT ASSIST ANY FRER FREE | TO OUR NEXT 100 CUSTOMERS CHOICE OF |

FAX 718 849 3070

ZENITH COMPATABLE
MODEL

AB/SWITCH OR 2/ 3 WAY SPLITTER Il

Write in 25 on Reader Service Card.

[#90 SATELLITE EQUIPMENT cont |

SYNC-A-LINK UNIVERSAL VIDEO SYNC
GENERATOR is an educational and
troubleshooting tool for those persons
seeking technical support for evaluating
different types of video difficulties. It will
restore all horizontal & vertical sync lines
from standard or distorted analogue vid-
eo-type formats. It requires pretuned
baseband video, and comes complete
with operations manual & 90-day warran-
ty. Total package case with power pack
completely assembled, aligned, tested.
$150. Voice orders and information 918-
479-6451 or write to Sync-A-Link Commu-
nications, PO Box 4, Locust Grove, OK
74352,

DISH ANTENNAS, six, eight, ten foot
wicover & feedhorn $295 ea. Will load.
909-688-0441 after 6PM.

TIRED OF PUNCHING IN CODES? With
our modem system you simply press 2
buttons on your remote control and the
latest codes will automatically be loaded
into your system in 30 seconds. You will
receive sound on over 30 channels and
perfect video on all VCIl+ channels.
Complete system is only $199 installed.
FAST TURN AROUNDS. Visa & Master-
Card accepted. DEALERS CALL for other
products and DEALER prices. Call for
service beyond the sale 905-655-1234.

RCA DSS Dish System $795. Satellite TV,
317-288-0074 11-5 C.

SCPC-100 SATELLITE AUDIO RECEIVER
UNIVERSAL ELECTRONICS
614-866-4605
See our DISPLAY AD
on Page 25.

SATELLITE CODES BY FAX. Receive
satellite codes by fax, 24 hrsiday, 7
days/week, at your convenience. Enjoy
the largest, and most up to date list in the
industry. Never be without sound again.
We can update or repair your old VCII
board to receive audio. Beware of other
advertisers that claim to get sound with-
out codes or modems. Visa & Master-
Card accepted. Call for service beyond
the sale 905-655-1234.

NEW AND used satellite equipment. Buy,
sell or trade. Send SASE for list. Satellite
Visions, Rt. 1 Box 22, Marshall, OK 73056.

USED SATELLITE EQUIPMENT. You
name it, we have it. LNA’s, downconvert-
ers, drives, receivers. Working condition
guaranteed. Call 317-385-2305.

BUYING TOCOM, SCIENTIFIC ATLANTA
8536s, 8550s, 8580s, 8590s, and 8600s.
JERROLD DPV and DPBB. PIONEERS,
all, and Zeniths, all. Any quantity. Top $3$
paid. Contact National Cable Brokers,
Plymouth, IN. Phone 219-935-4128.

COLLINS TXRX 11GHz microwave televi-
sion transmitter, receiver, no antenna,
$3,750. B18-352-6619.

WANTED TO Buy: Raw BMAC or P400
Oak Orion. For sale: SA modulators, SPT
receivers. Call Apex, 1-800-219-8618.

LEARN HOW Videocypher-ll owners get
sound without codes. $19.95. Nassirian,
Box 382-V, Rio Linda, CA 95673.

VIDEOCIPHER Il and Plus, modules, re-
pairs, auto-update software and compo-
nents. For a free catalog send a SASE to
S&J, Suite 154, 1614-0 Union Valley Rd.,
W. Miiford, NJ 07480. For repairs call
201-728-3217 between 10am-8pm EST.
Also buying VClls and B-Mac decoders.

SATELLITE TV EQUIPMENT: 60 C/KU
stereo receivers with built-in positioner
and remote, 50 Mitsumi block-down tun-
ers. Call 714-548-5521.

15 CCOR cable TV trunking amplifiers,
wifail safe, new, $200 ea. 818-352-6619.

WANTED: LARGE SATELLITE ANTEN-
NAS, 7-20 meter, commercial grade only.
Also transmitters for uplink, HPAs, excit-
ers, etc, Prefer Scientific Atlanta, And-
rews, Vertex, RSI, etc. Will remove. PTL
Cable Service, Inc. Phone 407-747-3647,
FAX 407-575-4635.

VIDEOCYPHER Il descrambling manual.
Schematics, video and audio. Explains
DES, EPROM, CloneMaster, Pay-per-view
(HBO, Cinemax, Showtime, Adult, etc.)
$16.95, $2 postage. Schematics for Vid-
eocypher Plus, $20. Schematics for Vid-
eocypher 032, $15. Collection of Software
to copy and alter EPROM codes, $25.
VCIl Plus EPROM, binary and source
code, $30. CABLETRONICS, BOX
30502N, Bethesda, MD 20824.

AUDIO — VIDEO — LASERS

100

VHS-VCR Repair Solutions Sets | through
IX. Each contains 150 symptoms and
cures, cross reference chart, free assis-
tance, $19.95 each, all nine $39.95 plus $3
shipping. Visa/MC. Eagle Electronics,
Box C, 52053 Locks Lane, Granger, IN
46530.




_BATTERIES — BATTERIES — BATTERIES

FOR HANDHELD RADIOS:

ICOM YAESU MOTOROLA
KENWOOD ALINCO GE.
. AND MANY OTHER RADIOS
i BRAND NAMES:
‘ SANYO VARTA SAFT
PANASONIC DURACELL AND
GATES YUASA MANY MORE!

BATTERIES FOR ALL YOUR POWER REQUIREMENTS!!! PLEASE CALL OR
FAX FOR FAST SERVICE. WE STOCK THE MOST COMPLETE INDUSTRIAL &
CONSUMER BATTERY SELECTION IN THE INDUSTRY!!

E.H. YOST & CO. ’

7344 TETIVA ROAD, SAUK CITY, Wi 53583 + PHONE: 608-643-3194 » FAX 608-643-4439 |
— == = 1

GE SUPERADIO IIl. Specifically designed
for reception of weak, distant, AM and
FM radio stations, the Superadio Il is
simply the best long range AM/FM porta-
ble radio available today for a reasonable
price. The Superadio Ill has 3 IF tuned
circuits on FM, 4 IF tuned circuits on AM,
solid state variactor tuning with smooth
vernier tuning control, and new wide/nor-
mal AM bandwidth switch. This receiver
offers greater sensitivity and selectivity
than any other radio for the price. Super
sound from two-way speaker system with
6 1/2" high sensitivity woofer, 2" cone
tweeter, 750mw RMS audio output pow-
er, and separate bass and treble controls.
AC or DC operation. If you live where AM
reception is difficult, or you just want to
try AM DXing, you won't find a better
value than the GE Superadio lll. Order
yours today. Only $62.95. VISA/IMC 818-
780-2730. CPL, 5632 Van Nuys Bivd.
#222A, Van Nuys, CA 91401,

MINIATURE CCD CAMERA. Pulnix TM-
540, 1.25"x1.625"x5.125". High resolu-
tion, low light sensitivity. 12VDC 300Ma
power. C-mount lense. Includes info
package on camera. $100 for camera. $25
for lense. Marty, 303-652-2915.

MACBETH DENSITOMER RD 919 com-
plete in fine working order $335. INTER-
NATIONAL LIGHT, 1L 1500 RADIOMET-
ER with 4 optical light sources, in new
condition, $365 complete. ARVIN/JECHO
WR 231 Airborne Video Recorder excel-
lent condition, complete, $385. Psitech
Plus, 707-745-4804, FAX: 707-745-1060.

3MW LASER. He-Ne and 110 volt power
supply, with first surface optics for exper-
iments included. Tested and guaranteed,
$35 postage paid. Jeff Christensen, 5701
24th Avenue So., Minneapolis, MN 55417.

SPECTRA PHYSICS 116 laser tunable to
5 visible & 2 IR wave lengths $850 or best
offer. Mike's Surplus Stuff, 1-800-769-
7977.

STATE OF THE ART NIGHT VISION
TECHNOLOGY. Brillian, razor-sharp, vi-
sion in total darkness. T3C2 “Owl"” hand-
held scope. GEN |, 100 hours on 2 AA
batteries, interchangeable '‘Pentax”
thread lens (100m), lens shade, filtered
lens cap, focusable eyepiece, laser illu-
mination mount, strap, case warranty.
HOLIDAY PRICED $320 PPD. Catalog $5.
MAXTECH, PO BOX 8086, NEW YORK,
NY 10150.

LAZER LIGHT SHOW CONTROLLER.
Digital Designs LazerMagic has a new
windows-like menu! Very easy to use.
Just click on any displayed filename,
pattern, or lighting effects switch to
activate it! Draw pictures, text, or anima-
tion. Free demo disk. LazerMagic,
$239.95. Digital Design, 406-563-7506.

NIGHT VISION MONOCULAR ASSEM-
BLIES $500 for American made commer-
cial grade Gen Il image intensifier with 1x
objective lens and 10x eyepiece lens.
Housings made of high strength alumin-
um! Buy two, and build your own night
vision goggles! Send orders to: Wilcox
Engineering & Research, PO Box 6503,
Vacaville, CA 95696. Fax COD orders to
707-451-3955.

EZ-EP DEVICE PROGRAMMER - $149.95

INEXPENSIVE - Best programmer under $200
FAST - Programs 27C010 in 23 seconds.
PORTABLE - Attaches to PC parallel part

VERSATILE - Supporis devices 2716 thru 27080 plus
EE and Flash to 32 pins. Reads and writes binary,
ASCII hex, Intel Hex, and Motorola S formats

ADAPTERS for microcontrollers (8742, 48, 49, 8751 &
B68HC11) 16 bit EPROMs and PLDs (18V8, 20G10 &
22V10) available, priced from $40 to $80.

SERVICE - Info and software updates via BBS or
voice. 30 day money back guarantee

MZ2L ELECTRONICS
3526 Jasmine, Suite #4
Los Angeles, CA 80034

310/837-7818
Voice: 9AM - 1PM M-S
BBS: other hours

Write In 164 on Reader Servica Card.

MOTECH DIST.
(810) 997-9473 « (810) 566-7903
or (810) 566-7904

HOURS
MONDAY THRU FRIDAY
9:00 AM TO 6:00 PM EST
SATURDAY HOURS — 10 AM TO 2 PM

SPECIALIZING IN LARGE QUANTITIES ONLY!!!

CONVERTERS

PANASONIC TZPC145362
WAVEMASTER

DRX-3-PJ

DRZ-3-PJ

DRZ-3-AB

WAWASEE ELECTRONICS

Professional and Hobbyist Radio Accessories

Shows exact transmitter fre-
quency every time you hit the
mike button. Great for mobile
professionals and hoybbyists.
Goes anywhere on 12VDC, on
the road or at home. AC/DC
converter included for base
operation. 5" red LED digits

with lead digits blanking, range
$1 29.95 1 to 50 MHz (typical); accuracy
to 100 cycles; sensitivity 50
JB1 DONB mV. Compact — 214" x 514" x 6"
FREQUENCY COUNTER
JB1007SW
ANTENNA SELECTOR & y e
HEAVY-DUTY COAXSWITCH L LINA

At Y SELECTOR

The heavy-duty coax switch is [ -
rated at 2000 watts PEP measur- o
ing just 3746"H x 4%432"W x 4"L. ; fone
The front panel carries nomencla-
ture for the four switch positions:
VERT., HORZ., AUX. and the
combined position, VERT-HORZ.
The switch is controlled by a
large, easy-to-grip knob.

$39.95

E Call Today - (219) 457-3191

WAWASEE ELECTRONICS

P.O. Box 36 * Syracuse, IN 46567
® Phone (219) 457-3191 = Fax (219) 457-7180

\===

Write in 125 on Reader Service Card.

"Home of BLACK CAT Products" Made in the USA
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i Eueryone who already has a microcomputer, or p!ans to get one, shouid
get a copy of “The Secret Guide to Computers,” by guru Russ Walter.
| Now in its 19th edition, this 639 page book contains tips, techniques, and
guidance you might expect from a paid personal computer consultant.

In 53 finely-tuned chapters, Walter’s light-hearted approach unveils the
| mystery of what, why, and how for the average non-technical user — infor-
mation that has been literally drowned out by the information overload
| presented in most magazines and books. And Walter offers free 24-hour
. telephone help. (How can he do that?)

: _bas donelt agaln! His iatesl 19th
i .‘secree Gulde to Camputers :
Ak . ;

~editing your CONFIQ.SYS and AUTOEXEC.BAT
files. These tricks are claimed to give you about

ﬂm_:ugh Version 5. In the 19th editibﬁ. advanced
commands are included from DOS 6, 6.2, and
6,22. The 19th edition also contains new tricks for

20K of conventional RAM free (plus many
egabytes of upper and extended RAM) without

‘buying a memory manager and without the hassies‘
suffered by hoards of frustrated computer users! |

ties! Jual Phone Russ Waﬂ:er ﬁrst send hxm one
copy of your reprint, and begin your reprint with
an acknowledgment paragraph copied from page
9 of the guide. To assist you in doing this, you
can request the entire guide on ¢sks~{same price
as a book), so long as you spedfy disk capacity
(360K, 1.2M, 720K, or 1.44 and which format
(Word Perfect 5.1 or ASC]I) _’fhe\ dlsks‘include 62
files totaling over three megabyﬁes, If 3 you get the
book on disks, get at least one book on paper
since the disks do not contain headlines, graph«
ics, special symbols, and printer drivers.
Who is this guy Russ Walter, anyhow? In this

: ‘selfquesﬁon “interview,” condensed from pages 8
~ and 9 of the guide, and reprinted here; with per-

mlsmon you‘ll get some insight ...

* Why did you write the Secret Gulde?l .
saw my students spending too much effort taking
notes, so | made up my own notes to hand them. |
Over the years, my notes got longer, so that the
19th edition totals 639 pages. Each time | devel-
op a new edition, | try to make it the kind of ok
1 wish | had when | was a student. .
~ * What does the guide cover? Everything.
Every computer tcaplc is touched on, and the

QE’S‘N&: E&A Today?yThe

most impert&nt tap'cs are
j;‘;:o\f&r&d n depths ;
. " Whoe dsthe gulde?

. Kids. ¢
a.easy Qompnber profassjom
 als read it because it contains
 lots of secret tidbits y you r.'an‘t
'}_'ﬁnd anywhere else. ;
s Why do you chargeso _
. little? I'm not trying to make
. a profit. I'm just trying to

make people happy —by
charging as little as possible,
while still covering my expens-
es. Instead of “charging as
~ much as the market will bear,”
| try to “charge so Iit.tle that
‘the public will cheer.” i
* Do you really answer
the phone 24 hours a day?
‘When do you sleep? When
folks call in the middie of the

_ night, | wake up, answer thelr
 questions, then go back to

ven mi ble is that Russ Walter per-
aona]!y Qﬁers FREE computer help on his. .
- Samaritan 24-hour hotline, stating that

g lxgh,sly‘f He even invites “drop-ins”

puteni and peripherals, and discloses a Secret
Formula that determines the value of any modern
IBM PC clone. The “Repairs” chapter includes
about twice as many tricks for fixing computer
_problems yourself. A nasty glossary reveals the
real meaning of the fine print and disclaimers at
the ‘bottom of mmputer ads.

Eurfy editions uf me gu!de cqvered MS-DOS up

ﬁle 19th edition better than ever, = _ tion; it’s funny; it's easy to read; it contains tricks

: rganhgd’ the glﬁde's ccntsnts 50

nalyzes the newest bargnin com-

bed. I'm near the phone 85%
‘of the time. If you get no

o by Fred Blechman

: Syst.em 7 and System 7P; tricks of big word
__processors such as Word ?erfect Ami Pro, MS €
- Word; tricks for using the newest DOS versions of

1-2-3 and Quattro Pro; clever techniques used by

: modern Excel (for Windows & Mac); how to get in
. - business as a computer consultant; and how to
ﬁﬁtrucﬁons by car or subway. i

Here are some reasons to buy the 19th edi- -

ground; it saves you the time, expense, and frus-

~ tration of calling tech-support staffs.

" Though the 19th edition is gigantic, a single
copy sells for just $15.00. To pay even less, join
your friends and place a group order: for 2
copies, you pay $12.00 per copy; for 4 copies,
you pay $9.00 per copy; for 60 copies, you pay
$6.00 per copy; for 666 copies, you pay $4.95
per copy — shipping inc[uded' (How can he do

that?)

Here's more incredible news. You may reprint
all or part of this book free, without paying royal-

answer, 'm out on a brief

~errand, so please call again. If you get an answer-

ing machine, I'm out on a longer project: just
leave your number and ['ll call you back at my

- _expense, even if it's long distance.

* Why do you give phone help free? Are
you a masochist, a saint, or a nut? | give the
free help for three reasons: | like to be a nice guy;

_ L it keeps me in touch with my readers, who sug-
fix computer problems by chatting on the phone,

gest how to improve the guide further; and the
happy callers tell their friends about me, so |

_ _ don't have to spend money on advertising,

- you can't find anywhere else; it saves you money

 when you buy hardware and software; it brings
_you up-to-date and fills in the holes in your back-

* At computer shows, do you really appear

as a witch? | wear a witch’s black hat and red
_kimono over a monk's habit and roller skates,

while my white gloves caress an African spear.

~ Why? Because it's funl

* Did you write the whole guide yourself?
Yes, but | received many suggestions from my
readers, friends, and staff, who also contributed
some examples and phrases.

* What's your background? | got degrees in
math and education from Dartmouth and
Harvard, taught at several colleges (Wellesley,
Wesleyan, and Mortheastern), and was a founding
editor of Personal Computing magazine. But
most of my expertise comes from spending long
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 hours every day reading computer
books and magazines, discussing
computer questions on the phone,
and analyzing the philosophy
- underlying the computer industry.
And here are excerpts of Russ

Walter's “bio,” in his own inimitable
words:

~ “The author, Russy-poo, was
conceived in 1946. So was the
 modern (“stored-program”) com-
puter. Nine months later, Russy-poo : :
_was hatched. The modern comput- B"g: r's Guide
; ips
lookafewyeetrslnngef. so Russ Disks

h rt. But th ,_e compnter ;

TABLE I

The Secret Guide
to Computers

Sections and
Chapters

Welcome

Screens

Printers

Other Hardware
Software

IBM Compatibles
Apple

Alternative Computers

Operating Systems
MS-DOS
Mac System
Windows

Word Processing
Ami Pro
Microsoft Word
QEA Write
Word Perfect

Databases
QEA File
Advanced Databases

Spreadsheets
Excel
1-2-3 and Quattro

Wild Applications
Graphics
Desktop Publishing
Sound
Multimedia
Communication
Accounting
Personal Programs
Games
Artificial Intelligence

Programming
BASIC
DBASE
PASCAL
wgr
LOGO
FORTRAN
COBOL
Strange Tongues
Assembler

Endnotes
Repairs
Our Past
Your Future
Numerical Analysis
Index

&b
her 40 computers to keep Coupons

hher company, with names such as
“Anita Atari,” “Aphrodite the
Apple,” “Baby Blue Burping Bonnie,” “Coco the Incredible Clown,” “Jack
the Shack,” “Kooky Casio,” “Slick Vie," and “Terrible Tina with her Texas
Instruments.” He hid them in a van and drove them around the country,
“where they performed orgies and did a strip tease, to show students a
thing or two about computer anatomy.”

To order books, disks, or to request more information, call Russ
Walter at (616) 666-2666. For a single copy, send $15.00 check, money
order, or cash (US dollars) to: The Secret Guide to Computers, 22
Ashland St., Floor 2, Somerville, MA 02144-3202. NV

Fred Blechman has written over 650 magazine articles and five
books about microcomputers and electronics since 1961.

Are you overpaying .

. « «» your cable company?

>’

Yovareif...

. « - you are leasing their
equipment.

® Forest Electronic, Inc. offers a complete line of
New Cable Equipment that is fully Compatible
with your cable system.

® All systems come with: Remote Control, &
Parental Guidance Feature. Volume Confrol
is also available.

® All Equipment is fully iuaranteed & comes
with a 30 day money back option.

For More Information Call Us At:

800-332-1996
FAX: 708-860-9048

TV NOTCH FILTERS
The Filter Company, Inc.

800-235-8080

Large STOCK on all channels for fast delivery. Available Ch.# 2
thru 24. Order by single channels. NOBODY BEATS OUR PRICE'S.
Monday - Friday (8am to 8pm Central Time)
All Filters are 75 db deep on Notch and carry our 2 year Warranty

Professional Non-Tunable Cylinders
Excellent Fast Service

We Specialize in Large
Quantities and Dealer Pricing

Stand s. Filter's
Ipc @ 16.00
opes @ 14.00

10pes or more call

NEW Super Pos. Filter's
1pc @ 30.00
opes @ 28.00

10pes or more call

Give our 800 line a HOWL
for the best Positive Filter's

Shigging UPS COD and SERVICE......
Anyone implying theft of service wil be denied assistance
We Do Not Sell Bullets or Data Blockers | ! !!!
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BATTERY CONTROLLERS

N FOR LEAD ACID/GEL
e CELLS
@ UC3808 TECHNOLOGY. PCB
fa MOUNTED PWR XFMR, EMI

LINE FILTER, AMMETER;
REVERSE BATTERY PROTECTION; TRICKLE
START UP. BULK RATE 1A. INCL. SOFTWARE TO
HELP PROGRAM OTHER VOLTS OR CURRENTS.
110/220 VAC, 50/60 HZ MODEL # "XX" REFLECTS
VOLTAGE, E.G., BC12 = 12 VOLT CONTROLLER.
MODELS AVAILABLE ARE: BC08, BCO8, BC12,
BC14, BC18, BC20.

AS FEATURED IN WORLD RADIO APRIL ‘4.

BC-XX COMPLETE KIT W/ ENCLOSURE, EMI
LINE FILTER, AMMETER & MANUAL. ........§ 84.85

BC-XXA BC-XX MODULE W/O ENCLOSURE, EMI
FILTER, AMMETER OR LINE CORD
3.0"X5.0° (7.6 CM X 12.7CM) ...

BC-XXB BC-XXA LESS XFMR. .

BC-04, FEATURES OF BC-XX & 6 AMPS (OR
LESS) CHARGING RATE, 10A METER, HEAVY
DUTY XFMR, 3.5 X 8.5 X 10. METAL ENCLOSURE,
FOR DEEP CYCLE HIGH POWER USAGE. 110 VAC
B0HZ @ 13LBS.... ...$199.96

"SMART" SOLAR CONTROLLER. FOR LEAD-
ACID GEL CELL BATTERIES. ................... 5 44,85

KRO1. INCL. AUDIO AMPLIFIER. IAMBIC KEYING,

ADJUST SPEED- . . ... $30.05;
POSINEG KEY, WEiGHTfI‘ONE CONTROL OPT. §10.
SPEED METER OPTION ....................c........ $10;00

COMPONENTS

UC3006 BATTERY CHARGER CHIP ($7.00);
8044ABM CURTIS KEYER CHIP(($19.85); LM338K
($10.50); LM3SOK ($7.50); MC3423P1 ($3.00);
NEBO4AN (8 FOR $10.00), AND MORE

- § 44,95

TO ORDER CALL 1-800 JADE PRO (523-3778)
VIBA, MASTERCARD, CHECK OR MO ACCEPTED
UBA BHIP COST: $5.00 18T $100 + $1.00 /EA. ADD'L $100.

P.O. Box 388

E. HAMPSTEAD, NH 03826
PHONE: 803-320-8995
FAX: 803-3204489

PUTTING THE AMATIEUN BACK BNACI

Write in 27 on Reader Service Card.

Get $88Scalc Free

as a Bonus for subscribing (or renewing) to

Spread Spectrum Scene.

SSScalc for Windows, a derivative of SysCaic
Professional from Arden Technoiogies, Inc., models
noise, gain and IM of a system of cascaded blocks.
S5Scalc allows the RF system designer to oplimize RF
subsystem performance and make intelligent tradeoffs.
For only $24.95 US or $35.00 Foreign
you get a full year of 58§
for Windows (a $49.95 Value) on a
3 1/2" floppy for IBM PC / CLONE ONLY.
Call: §00-524-9285/ 415-726-6849 or FAX: 415-726-0118
P. 0. Box 2199, El Granada, CA 94018-119%
Sample SSScalc for Windows Screen:
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[#100 AUDIO — VIDEO — LASERS cont. |

VOICE RECORDER. 10 seconds of high-
quality audio reproduction, 100 year zero
power storage, automatic gain control,
50 milliwatt speaker amplifier, automatic
power-down, all on a Stamp size board!
(25mm + 25mm) Send $20.95 + $3.85
S&H to: S.F.A. Electronics, 8668 Limonite
Ave., Riverside, CA 92509.

BACKUP VIDEO GAMES! That’s right,
backup your Super Nintendo, Sega Gene-
sis, video games to 3.5"” computer disk
that can be bought at any computer
store. Call anytime, leave message,
216-768-2738.

MINIATURE B/W VIDEO CAMERA!
Shown 70% of actual size. RS-170 1Vp-p
composite video output. 8-12V 100 mA in.
Electronic shutter (1/60 to 1/10,000).
251,904 pixels, very clear image! Stock
$135 plus $8 S/H. (UPS RED add $12)
Factory outlet. KALTEK ENGINEERING,
1285 Main St., Santa Clara, CA 95050. Tel:
408-246-2280.

ALTEC SHURE sound equipment all
types. SARA-COMM, 25 Gladwish Rd.,
Delmar, NY 12054. 518-439-9531.

FOR SALE: Sony LDP-1250 Laser Disc
players RS232 computer controlled. In-
clude stereo audio cable, video cable,
and null modem cable. Also includes list
of commands and functions controlled
by the computer. $75 plus shipping.
David 614-621-3718.

SOUND, LIGHTING, Video system de-
sign, installation, service, sales. Big
screen TV projection specialist. Tel: 818-
244-8443.

AUDIO ACCESSORIES. Over 300 audio
interfacing accessories for broadcasting,
recording, sound reinforcement and live
entertainment. Free catalog. Sescom,
Inc., 2100 Ward Drive, Dept. NV, Hender-
son, NV 89015 USA. 1-800-634-3457, FAX:
1-800-551-2749 or 702-565-4828.

BUYING TOCOM, SCIENTIFIC ATLANTA
8536s, 8550s, 8580s, B590s, and 8600s.
JERROLD DPV and DPBB. PIONEERS,
all, and Zeniths, all. Any quantity. Top $$$
paid. Contact National Cable Brokers,
Plymouth, IN. Phone 219-935-4128.

AUDIO VIDEO equipment list. Mostly
studio type items, over 100 items for sale
to the highest bidder. Send SASE to
Mike's Surplus Stuff, PO Box 340040,
Beavercreek, OH 45434,

ELECTROHOME VIDEO DATA/GRA-
PHICS TELEVISION PROJECTORS
WANTED: Will take projectors in any
condition, not concerned about status of
CRTs or lens. Looking for “ECP” models:
2100, 3100, 3101, 4100, 4101, BO0O, 9000,
4000, 3000. Will pay cash. Please call
705-292-5509 or FAX: 705-292-7970.

START YOUR OWN TECHNICAL VEN-
TURE! Don Lancaster's newly updated
INCREDIBLE SECRET MONEY MA-
CHINE Il tells how. We now have auto-
graphed copies of the Guru's under-
ground classic for $18.50. Synergetics
Press, Box 809-K, Thatcher, AZ 85552,
602-428-4073. VISAIMC.

WANTED: JVC JXS-900 7-way video
switcher dead or alive, or something
similar in working condition. Please call
Barry 905-881-5280 wk. days.

» THEN THINK

LIKE

—
JERROLD cowmp.
DPV-5XXX
DPV-7 &DPBB....
“QUICK BOARD*
R1/M1 AUDIO BOARD

1PC -10PC
19.95- 16.95

44.95 - 39.85
2295 -19.95
CFT R/2 V/5 DPBB 3 WIRE 39.95 - 36.95

s DIAGNOS“CTHANSMHTER **154.95 - 144.95

S/A 8600 QUICK BOARD
S/A 8590 QUICK BOARD
S/A 8580 QUICK BOARD
S/A 8570 QUICK BOARD
S/A 8580 40 PIN PLUS +

BA-&XXBA-G?)O(

73495 29.95

44.95 - 39.95
*[NEW]NEVER RESET E-4 44.95 - 39.95
154.95 -144.95

154.95- 144.95

S/A 8570 /90 /8600 40PIN
S/A 8550 14 PIN EAROM
S/A 8550 QUICK BOARD
S/A 8536 AUTO BOARD
S/A 8535 AUTO BOARD

39.95 - 34.95
39.95 - 34.95
39.95 - 34.95
39.95 - 34.95

* NEW JERROLD COMP. DIAG.TRANSMITTER *
"*NEW PIONEEFI NEVEFI RESET E 4*

NEW 6300 SECURITY TOOL

NEW CFT-DPBB R/2 V/5,1 WIRE QUICK BOARD
AN EXCELLENT PRODUCT!!

39.95-34.95 |
39.95- 34.95
39.95 - 34.95
34.95 - 29.95
34.95-29.95
34.95 - 29.95

@D

A COMPLETE

LINE OF
SECURITY SCREW TOOLS
- TOCOM-S/A-JERROLD-ZENITH-PIONEER

16.95 - 12.95
19.95 -16.95
19.95 -16.95
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TO ORDER
CALL TOLL FREE

1-800-292-7711
1-800-445-3201 (Can.)

ELENCO « HITACHI « B&K PRODUCTS
GUARANTEED LOWEST PRICES

AFFORDABLE - HIGH QUALITY ELENCO OSCILLOSCOPES

2 YEAR WARRANTY

Hitachi Compact Series Scopes

V-212 - 20MHz Dual Trace $425
V-525 - 50MHz, Cursors $1,069
V-523 - 50MHz, Delayed Sweep $995
V-522 - 50MHz, DC Offset $975
V-422 - 40MHz, DC Offset $849
V-222 - 20MHz, DC Offset $695
V-660 - 60MHz, Dual Trace $1,375
V-665A - 60MHz,DT, w/cursor ____ $1,449
V-1060 - 100MHz, Dual Trace $1,549
V-1065A - 100MHz, DT, w/cursor______ $1,695
V-1085 - 100MHz, QT, w/cursor $2,125

STANDARD SERIES
$-1325 25MHz $349
S-1340 40MHz $495
5-1365 60MHz 5849
Features:
M High Luminance 6" CRT TV Sync

DELUXE SERIES
S-1330 25MHz $449
5-1345 40MHz $575
$-1360 60MHz $775
Features:

M Delayed Sweep W Dual time base

B&K OSCILLOSCOPES

2120 - 20MHz Dual Trace $389
2125 - 20MHz Delayed Sweep $539
1541B - 40MHz Dual Trace $749
2160 - 60MHz Dual Trace, Delayed Sweep,

Dual Time Base $949
100MHz Three Trace Dual Time Base,

Delayed Sweep $1,379
2522A - 20MHz / 20MS/s Storage $869

B 1mV Sensitivity M 2 - x1, x10 Probes
M X-Y Operation W Complete Schematic
M Voltage, Time, + Frequency differences displayed
on CRT thru the use of cursors (S-1365 only)

B Plus much, much more

Digital
Multimeter
EDM-83B

$175.00

Almost every
feature available
Bargain of

the decade

3-3/4 Digit Multimeter
= BK-390

$139.00

+0.1% DCV accy

= Analog bar graph

= Auto/manual ranging
4,000 count LCD display
« Capacitance meas.

= Temperature probe

Trlple Power Supply
XP-620
By Elenco

M Automatic Beam Finder
M Z Axis Modulation

M Built-in Component Test
W Plus all the features of the “affordable” series

M llluminated internal

gradicule i

Digital Capacitance
Meter

CM-1555

$49.95

= Measures capacitors

Digital LCR Meter
LCR-680

$79.95
« 3-1/2 Digit LCD Display
» Inductance 1tH to 200H
« Resistance .10 to 20MQ

from .1pf to 20,000pf | £ 2 :
« 3-1/2 Digit LCD readout - » Capacitance .1pf to
with unit indicator 200E

Digital Multimeter Kit FLUKE MULTIMETERS
with Training Course (All Models Available Call)
By Elenco Scopemeters
M-2665K Model 93  §1,225.00
$49 95 Model 95 $1,548.00

LK g Model 87 $1,795.00
= Full function 34 Ranges

10 Serles
« Extra large display « |deal school project

Model 10
M-2661 (Assembled) $55.00 Model 12

Function Generator
GF-8026

$239

IntExt

Operation

Sine, Square,

Triangle, Pulse

Ramp, .2 to 2MHz, Freq Ctr

Frequency Counter
F-1225

$225.00

| « 8 Digit LED display
— Wide measuring range
| = High sensitivity

« Data hold function
» Input impedance 1M or 502
« 10:1 Input attenuation function

70 Series
Model 7011
Maodel 7711
Model 79I1
80 Series
Model 87

$69.95
$148.00
$175.00
$62.95

$84.95 $289.00

Quad Power Supply
XP-581
By Elenco

$79.95

Wide Band Signal Generators
$G-9000

$124.95

« RF Frequency 100K-

450MHz AM modula-

- lion of 1KHz Variable
RF output

§G-9500 150MHz

built-in counter $239

High Current DC Power Supply
BK-1686

$169.95

* 3 to 14 VDC Qutput

*» 12A@ 13.8V

(less current at lower voltages

» For servicing high power car stereos,
camcorders, ham radios, etc.

« Connect 2 or more in parallel or series

3 fully regulated supplies; 1.5-15V @
1A,-1.510-15V @ 1A or (3-30V @ 1A)
and 5V @ 3A Kit XP-620K $49.95

Telephone Kit

Four supplies in one unit; 2-20V @2.5A,
5V @ 3A, -5V @ .5A and 12V @ 1A. All
regulated and short protected

Electronic Tool Kit
TK-1000
. $39.95

Digital/Analog Trainer
Complete Mini-Lab For Building, Testing,
Prototyping Analog and Digital Circuits

XK-525
$159.95
Kit XK-525K

$129.95

Function Generator
Blox

#9600
,§ By Elenco

= $29.95

Kit $26.95
Sine, Triangle, Square wave

Learn to Build and Program

PT-223K Computers with this Kit

$14.95

Available
Assembled

PT-223

§15.95

MM-8000
By Elenco

~$129.00

From scratch you build a complete sys-

Transistor Radio Kits
with Training Course

AM/FM Radio

Telephone Lme Analyzer

Elenca’s trainer is designed lor school projacts, with
5 built-in power supplies. Includes a function gener-

A prolessional organizer tool kit
ator with continuously variable, sine, triangular,

Model AM/FM-108 $29.95

AM Radio Kit

Model AM-550 $19.95 Kit TT-400K

§19.85

Assembled TT-400 $26.95

tem. Our Micro-Master trainer teaches
you to write into RAMs, ROMs and run
a 8085 microprocessor, which uses
similar machine language as IBM PC.

at affordable prices. Includes 25
high quality tools in a high im-
pact carrying case which in-
cludes a pocket for meter.

square wave forms. All power supplies are regu-
lated and protected against shorts.

The case can include a full line of tools and meter
of your choica.

15 DAY MONEY BACK GUARANTEE
FULL FACTORY WARRANTY
WRITE FOR FREE CATALOG

WE WILL NOT BE UNDERSOLD

UPS SHIPPIN STATES 5°% OTHERS CALL
ILRES 2 o TAX

PROBES INCL uLL SCOPES & METERS

C&S SALES INC.

1245 ROSEWOOD, DEERFIELD, IL 60015
FAX: 708-520-0085 » (708) 541-0710
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YDU HAVE SHDPPED THE FlEST NDW BUY FFIDM THE BEST'

CABLETV

110

CBTV CONVERTERS: Compatible with
Jerrold: 400 +450-DIC: $59, DP5: $115,
JSX-DIC: $19, SB-3: $19, Steath-1000: $49,
MLD-$12, M-80: $69, Pio-green: $69, SA-3:
$49. Call for low-cost, plain. 60-channels
only: $29, minimum 10 lots. 1-Year War-
ranty. For dealers only: 405-634-3338.

SCIENTIFIC ATLANTA AND JERROLD
COMPATIBELE DESCRAMBLERS. WE
SPECIALIZE IN NEW EQUIPMENT. SPE-
CIAL OF THE MONTH: TVB6-SSA;
WORKS ON SA 8500-8580. SINGLES
$145, 10 FOR $130 EACH. NO CALIF.
ORDERS. ACME CABLE PRODUCTS, 1-
800-866-ACME.

SINGLE $48.85
HAND CONTROL

CALL NOW FOR THE INFO ON THE LATEST TECHNOLOGIES FOR:
BaseBaAnD, PIONEER, ZENITH, IMPULSE, ETC.

COAXIAL FM BROADCAST STATION
TRAP, ETC. Cuts interferance from
strong FM stations, etc, signals on TV or
VCR, etc., 75 Ohm inputs. Specially
tuned, matched pairs, notched at (MD-A
110MHz, MD-B 106.5MHz & MD-C
108.5MHz). PAIR are 70dB or better, FM
band attenuation $19.95 pr., includes 2
filters with F coupler & 3 ft. coax cable.
(S&H $3.50 to 5 Ibs., Priority Mail). CATA-
LOG FREE, CALL 702-642-0325, includes
detailed trap specifications, applications

83 Channels -
Last Channel Recall |
Parental Control, etc.
Dual A/B input avalabla

BEST WARRANTY IN THE BUSINESS!

' ; 3 15 LOT DEALS!! & installation. LESS BUSTER'S ELEC-
COMBO PACKAGES “NOW* SRR o e TRONICS, 2039 Civic Center Dr. #176F, N.
d Vv NV 89030.

ALL EQUIPMENT “BULLET PRDOF” ADD-ON PANS SA-3. ﬁ Las Vegas, .
DRX-3-105 w/PI0. VER 40.......$149 FOR PIONEER mﬂ DEAlLEFtIS ONEY: ge;t :'E’;.tuf‘? att iy
DRX-3-105 w/TV GOLD. $109 543 wholesale prices. Scientific Atlanta com-
& M-80. : 388 patible quick-boards and 40 pin micros.
‘DRX-3-105 W/SA-3..corirmiernenn 5118 IMPULSE! PIONEER ver. 4.0 $68 Jerrold compatible for all models DP,
DRX-3-105 W/M-B0.....cecr 5149 UST BV CONU LR T Da 10 SUALIFY. DPV, DPBB, CFT, RZV5. Pioneer and

JLE.S. nc.

ORDER NOW
1-800-676-7966 TOLL FREE! @

ALT:1-800-804-6552

It is not the intent of J.ES. Inc. to defraud cable
systems. Users are advised to check local and Faderal Laws,

[#100 AUDIO — VIDEO — LASERS ccnt. |

HELIUM-NEON laser, 6.8MW, with AC
power supply. Removed from copier. $75.
Ed Roth, 7021 Oriole Ln., Longmont, CO
80503, FAX: 303-530-9772.

FREE LASER CATALOG. Helium-Neon,
Argon, visible diode, lightshows, holo-
graphy. Write: Midwest Laser Products,
PO Box 2187, Bridgeview, IL 60455. Or
call 708-460-9595.

INFRARED MILITARY binoculars, model
M18, with case; $695. Hi-power infrared
spotlight for M18, $100 (used on PAS4).
Infrared image converter tubes 6929 and
6032, $90 each. Third generation
MX10160 image intensifier tubes from
$900. Also some second generation
18mm tubes from $350. Complete third
generation handheld viewer with military
optics $1,500. Anvis Components, etc.
buy or sell. AGA model 750 thermal
imaging system, with case, $3,800.
Barnes infrared micro imaging system,
$1,600. Two infrared spectrophotomet-
ers, Beckman, working or will part out
components, $400 each. One Hewlett
Packard model 5710A gas chromato-
graph, with detectors, $350. Bill's Elec-
tronics, Ltd., 519-367-2771.

My

A

N==H

Member of the National Consumer Cable Association

Write In 30 on Reader Service Card.

AUDIO AMPLIFIERS, 100-500 WRMS/CH.
Completely assembled and tested from
only $188 to $223 each. Satisfaction
guaranteed. Call Electronics Hospital for
free product literature. 407-952-3838.

CD CHANGER WANTED: Large capacity
compact disc changer. Example: NSM
CD 3101, CD 2101, Pioneer CAC-V3000,
CAC-V3200, CAC-V180M, LC-V200, De-
nnon DN-1200F, Sony CDP-CX100, CDK-
3600 or any broadcast units. Will pay
cash. Please call 705-292-5509 or FAX:
705-292-7970.

SPEAKER KITS. Highest quality sound at
the lowest prices. 2-way system includes
quality oak veneered cabinetry with solid
oak corners. High grade components
used throughout. Absolutely everything
you need is included. Call for FREE
information. Boyne Audio, Inc., 1-800-625-
6551.
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VIDEO TAPES for sale: 3/4" broadcast $1
each, VHS T-30 or T-60 name brands $1
each, factory prerecorded movies VHS or
Beta $1 need repair splice or fix. Quantity
available. Fuji SVHS clear plastic storage
sleeves $25/100, also cardboard Fujis.
Sony Pro X Beta plastic storage boxes
50¢, VHS library boxes 1/3 face insert 25¢,
8mm cases 35¢. 16mm films $5-$20. Jim,
213-870-4456.

MUSIC VISION kit displays dynamic mul-
ticolor Lissajous patterns on any unmod-
ified television, generated from any audio
source. PCB and parts $140 check, mon-
ey order. USA, Canada only. VHS demo
tape $9. ELECTROKRAFT, Dept. 13A, PO
Box 598, Louisville, CO 80027.

SUB-MINIATURE CCD CAMERA! Video-
tape burglars live! Buy wholesale factory
direct! Covert size, 380 + lines! 12VDC
operation, See BRINKER AD, Section 85.
Only $138!

WANTED: SONY 2500 Beta VCR; Manual
and remote for Toshiba SV771 VCR. Bill
Peterson, Box 440382, Houston, TX
772440382,

SUBSCRIBE TO
NUTS & VOLTS TODAY.

Zenith compatible, plus others. Prices
too low to print. Software and master
files available for qualified buyers. we
will save you $$8. We accept Visa, MC
and COD orders. 1-800-618-7480.

MASTER COMPONENTS
CABLE TV TEST MODULES
EXPERT DESIGNS. 1-800-233-0570
See our DISPLAY AD
on Page 15.

PIONEER UNITS. 6300-6100 boxes, call
for prices. E2, E3, E4, E5 modules $65. RF
cubes $150. SA3’s modified to work on
most Pioneer systems. Old green BDS
modified to work on Pioneer systems.
Call Bab, 216-428-6910.

BUYING: JERROLD, Scientific Atlanta,
Tocom and Zenith converters. All quanti-
ties. Call 201-728-3217.

SCIENTIFIC ATLANTA 8580, $175. Quick
board for 8580, 8570, 850, $40. 8500, $10.
Police Radar Jammer for X, K, KA. $150.
100% legal. 313-482-6958.

OAK SIGMA descrambler, Ch 3 output,
rare hard-to-find units, $100 postpaid!
Money order please. Surplus Electronics,
POB 10009, Colorado Springs, CO 80932,

TEST KITS. Star6 DPV $5, Star6 DPBB
$15, Star6 DPBB M1 $25, Star7 DPV $15,
Pioneer all $25, SIA 8570, 80, 90 $25,
Tocom all $5. Call 718-349-6506, Min. 10,
NO NY SALES!

UNIVERSAL BASEBAND Impulse 7000
DPBB-7XXX channel 3 (compatible all BB_
mode). Have make & model number
ready. $250 each, minimum 10 upits. No
NY sales! 212.978-3535.




RF300T

RF300R

=,

\

RE60

Alas v O

{,S 10

150" Transmitler
RF300XT 300’ Range Transmilter

Add § 4 shipplng for first item + § 1 for esch add!
—_—ia

Miniature Transmitters and Receivers

Small, Attractive, High End Quality, 2 Channel Transmitter -
59,049 Settable Codes, 150’-300" Range, 1-1/4”x2”’x7/16”, Assembled §

Oty 1 5 10 §
2495 19.95 1595 |
2995 24.95 19.95 |

Small. High End Quuality, Receiver for the RF300 Transmitters
1-1/4"x3-3/4""x9/16”, 8-24 vde CMOS Input / Outputs, PCB
Receiver, assembled
RF300RK Receiver, Parts Kit

2495 20.95
19.95 15.95

16.95
12.95

= Small, Economical, Transmitter and Receiver Set
Set Code, 60’ Range, 1-7/8"x2-3/8"x7/16" (T), 2°x2-3/4"x9/16"” (R)
Transmitler and Receiver

2495 1995 1495

Itional Ilem. Ca. residents add 8.25% tax

).651-1425 Fax (510) 6
L0, Box 14156 Fremont, CA. 94539

51-8454

Write in 31 on Reader Service Card.

WE BUY ALL TYPES OF CABLE EQUIP-
MENT. WE PAY HIGHEST PRICES. CALL
603-425-7706. ALL CALLS CONFIDENTI-
AL.

ZENITH CONVERTERS. Model ST10XX
288/165 types, defective but complete.
165/$25, 288/$35. 407-722-5749. No Flori-
da Sales.

LEARN THE Jerrold numbering system,
what units work in the “P" mode and
what units don't, and more! Send $10 to:
Sabur Electronics, PO Box 2306, Hemp-
stead, NY 11550-2306.

OAK RTC56 (CHANNEL 3 OUTPUT MOD-
EL) REFURBISHED CONVERTER, WITH
VIDEO ENHANCER CIRCUITRY! Ideal
second converter for recording, monitor-
ing etc., while viewing other Cable Chan-
nels with TV/VCR. PRICE $59.95 includes
converter, remote control & S&H VIA UPS
CONTINENTAL USA. Send check or MO
to LESS BUSTER'S ELECTRONICS, 2039
Civic Center Drive #176N, North Las
Vegas, NV 89030. CATALOG FREE. Call
702-642-0325.

NO MORE E-4 BLUES. CALL NOW. 603-
425-7706.

PIONEER 1-PIECE compatible with BA-
5XXX: $175; 6110: $195; 6150: $210; 6310:
$230; 6350: $250. 1-Year Warranty, no
minimum. 405-634-3338.

TEST KITS. Star7, DPV7, DPBB $15.
Star6, DP5, DPV5 $10. SA 8600, 8590,
8580, 8570, $2,500. Call 1-800-787-5001.
Min. 5.

WANTED: ZENITH ST1622 or compatible
cable converter working or not. Please
call 916-342-5335 (Jeff).

REFURBISHED CABLE PULLS. Whole-
sale prices on clean equipment. ALL
UNITS ARE RAW. Give us the equipment
you're looking for and the quantity you
need. We offer fast friendly service. Call
us first! FAX: 501-223-9406. Surplus City,
Box 23016, Little Rock, AR 72221.

MASTERTECH ELECTRONICS, 1-800-
381-4707. 8580-6, 7, 8600-F Pic Quick-
boards $25 each, DPV6, 7 Pioneer $20
each. Master files & quantity discount
available.

MEMORY DEVICES PROGRAMMED. We
will duplicate your ICs for $2 each. Need
hard-to-find memory ICs? We carry a
complete inventory. Satisfaction guar-
anteed. Custom programming services
available. 10 years experience. FAX: 501-
223-9406. Software Inc., Box 23016, Little
Rock, AR 72221.

MMDS MICROWAVE ANTENNAS. Will
receive all MMDS & MDS wireless cable
frequencies. 2100 thru 2700 MHz. Block
converter for cable ready TV, complete
with cable and 32 in. polarized dish. $185
plus $10 shipping & handling. MOs or
CODs accepted. Dave Porter, K-1, 10712
E. Apache Trail, Apache Junction, AZ
85220. Quantity prices available.
602-380-0064.

OAK CH3 descramblers, found in ware-
house, like new condition, $50, 5 @ $45,
10 @ $40. Eagle converter, descrambler
{(combo), wireless hand remote, works
with 6dB inband GSS systems $55, 5/$50,
10/$45. UPS COD CASH DELIVERED,
719-661-1659.

e

MINI B/W CAMERA
Slze: 1x1x2" @240z
2 LUX Sen. Focus: <6 In.
3mm or 4mm Lens incl.
Power: 7 - 14vdc @ 80ma.
comes w/3it cable & conn.

o

UNDERWATER
SVS Serles Dn. to 100 ft.

ONLY $ 229 +am

LIVE VIDEO SYSTEMS

Our MiniLink™ transmitter and receiver or low cost

= downconverter are all you need Lo legally transmit audio-video
(B/W or color) to any TV set. FCC approved Range:200 up to
1200 fi. With optional MiniLink Beam Antennas.

iyl il Trans: $436; Receiver: $459; DwnCuv: $225

- @

TRANSMIT VIDEO TO ANY TV

iSoilie =5 SVS 60: $ 489.00 Color & PlaneTalk ™Airborne Systems
j:tﬁ“ugds‘.:um SVS1:$459.00 [ cauL ToDAY FOR FREE CATALOGUE | m
MICRO VIDEO PRODUCTS

Orders: (800) 473-0538 FAX (714) 847-4486 Tech. info: 714 8424648
16201 Osbome St. Westminster, Ca. 92683 Satisfaction Guaranteed

UNL
FULL 800

K

HZ

¢ 100s of satisfied
customers

¢ Warranty & Service
Plan Protection

* Same-day Service —

FREE insured UPS

FREE
CELLULAR

refurn
FREQUENCY PRO 8C
CHARTS 34,37 200
39 205
43 700A
46 760
2004,56 855
2022 890
: 2026 950
A 2030 2500

1 FOR DETAILS CALL:
508-768-7486
SHIP TO:

Cellular Security Group
106 Western Avenue,

WITH
LIVE

Essex, MA 01929
You can’t take the vendor’s word

for how well your anti-virus pro
works. And you really shouldn’t
people who care more about the
Y n U H user-interface than catching
viruses! Now you can test that
mystical program for yourself
with The Collection CD-ROM.
You %gzt over 5000 fully
functional live viruses (many
of source code and
SCANNER "ot
mutation engines,
virus construction kits,
newsletters relating to viruses,
anti-virus shareware programs,
nformation databases—you name it—
157 megabytes in all
on an IBM-PC compatib%e D-ROM.
on the whole field of virus and anti-
virus research. An incomparable CD—
there is nothing
VIRUSES! i
. at any price!
IBM PC Compatible CD-ROM $99.95
Please add $7.00 shipping (Airborne Express or Registered Mail)
Use reader service card for free catalog or send your order to:
American Eagle Publications, Inc.,P.O. Box 41401-A, Tucson, AZ 85717

trust a magazine review written by

undetectable), about 10 megabytes

This CD is the definitive reference
Visa/MC/COD Orders only call: 1-800-719-4957

Write in 32 on Reader Service Card.
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New developments in
remote controls.

ur usual reminder here

that the Resource Bin is

now a two-way column.

You can get tech help,
consultant referrals, and off-the-wall
networking on nearly any electronic,
tinaja questing, personal publishing,
money machine, or computer topic
by calling me at (602) 428-4073
weekdays 8-5 Mountain Standard
Time.

A portion of my PSRT
RoundTable on GEnie has also
been set aside for you Nuts & Volts
readers. This is the place you go for
instant tech answers. Among the
many files in our library, you will find
complete reprints for all the
Resource Bin columns.

| did manage to wrangle a super
special sign-up deal for you
Resource Bin readers. Ten free
hours and zero first month mini-
mums. See the trailer blurb for
details.

Remote Controls

There sure has been a lot of
helpline interest lately in remote con-
trols. So, this month | thought I'd try
a remote roundup. Especially since
there's two brand new players here
having lots of hacker possibilities —
modifying heart rate monitors and
the superb E-series by DesignTech
International.

The object of any remote con-
trol, of course, is to send commands
or ID signals over a distance. There
is no "best" way for all possible
uses.

Important considerations are the
range, the reliability, your cost, the
media, the power, the transmitter or
receiver size, licensing and legality
restrictions, the ruggedness, ease of
use, the data rate, duplex potential,
compliance to any standards, packet
collisions, and potential interference
both between units and any outside
conflicting sources.

There's lots to select from.

Let's look at some of our options
here. To sort this all out, we'll work
our way up more or less in order of
increasing frequency . . .

Heart Rate Monitors

Let's start off with a real sleeper
B8 November 1994/Nuts & Volts Magazine

of a hacker opportunity. One that is
still going begging.

| like to define short haul teleme-
try as any scheme which is usable to
send information over a very limited
range. Say five feet or so. The obvi-
ous uses include exercise gear,
isopods for safe monitoring of power
line currents, and home energy con-
sumption, counting cows, for robot-
ics, providing security 1D, or getting
info on or off a rotating shaft. Or
other moving object.

There's an aerobic exercise
beastie called a chest style heart
monitor. You wear a strap on your
chest. The strap uses body contacts
to sense the EKG electrical heart
signals. It transmits to a nearby dis-
play, usually worn on your wrist or
mounted on a bicycle. For its intend-
ed purpose, this system is vastly
more convenient and more reliable
than those nearly useless IR pleth-
symograph devices.

Mostly because there's no
motion artifacts and because you
can see your results at a single
glance.

But what you really have here is
a low-cost and easily-hacked univer-
sal short haul telemetry system. It
works by inductive coupling, as an
air core transformer between trans-
mitter and nearby receiver.

NEXT MONTH:

Don looks at the most

popular hardware hack-
ing parts of all time.

Each heartbeat gets sensed as
a microvolt signal and converted into
a 36-cycle burst of 5 KHz energy.
These bursts are easily received
with any old multi-turn iron core coil.
Except for a deep axis null, the
response is largely omni-directional.

Total manufacturing parts cost in
quantity is $5.00 or so. For a microp-
ower, sealed, and reasonably water-
proof system. The internal lithium
coin cell usually lasts a year or
more.

For hacker use, you would con-
vert whatever it is you want to sense
into a low frequency series of puls-
es. Max rate is in the 50 to 100 PPS

range. The bursts themselves could
get used for simpler remote controls,
while their repetition rate could be
used to send out analog data.

WARNING: Do not open, disas-
semble, or modify a heart monitor in
any manner if it's ever again to be
used for any human or animal pur-
pose!

One popular heart monitor brand
is Polar. Many variants are stocked
by Creative Health Products.
Replacement chest units list for
$24.00 or so.

There's several other resources
for short haul telemetry in general.
Dallas Semiconductor has lots of
fine stuff in this area. The topic is
also covered in such obscure trade
journals as Access Control, the
Identification Journal, in ID Systems,
or Automatic ID News.

More info on pulse monitors in
HACK®68.PS. And more on isopod
short haul telemetry in HACK47.PS.

Audio Tones

Plain old audio tones can get
used for remote control. The usual
ploy is to generate a tone either
electronically or with a whistle.
Detection is often by a bandpass fil-
ter followed by a 567 phase lock
loop tone decoder.

You'll find whistle-type remotes
in those DYS (distressed yuppie sur-
plus) catalogs. The wholesale
sources can be found in ASD/AMD
Trade News and in the really great,
but pricey offshore publications from
Asian Sources.

Besides sounding obnoxious,
most whistle systems are unreliable.

So, instead of designing your
own audio remotes from scratch, it
makes far more sense to use exist-
ing systems and standards. Touch
tone is a good route. Major sources
of phone chips include Teltone,
Silicon Systems, and Sierra
Semiconductor.

Pager tones could also
be a useful choice. One
popular system is called
HSC, short for hexadecimal
sequential code. Those
MX503 transmitter and
MX013 receiver chips from
MX-COM are typical exam-
ples.

Even cuter than pager tones is
the CTCSS. Short for continuous
tone, sub-audio squelch. These form
a group of standard sub-audio fre-
quencies from 67 to 250 Hertz.
These are usually below normal
voice comm frequencies and thus
(with care) cannot be heard.
The MX265A is a typical
encoder/decoder chip, again from
MX-COM.

A special low-pass filtering gets
included to prevent speech or other
audio interference.

The intended use for CTCSS is
to send private messages over a
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commen radio channel. Presumably,
only the intended receiver gets acti-
vated when the tone is present. All
of the other receivers remain mute.

But the extension to slide show
or multimedia controllers is obvious.
So is any other use where you want
to send “silent" control signals over
any live audio channel.

Because of those very low carri-
er frequencies, the acceptable sig-
nalling rate is very low. Ten com-
mands per second or less. The
channel usually has to be voice
grade only, since bass music tones
would interfere with the remote con-
trol signals. But you could compro-
mise and use only the lowest tones
and a lower audio cutoff.

Much more on using CTCSS in
HACKT71.PS on GEnie PSRT.

Carrier Comm and BSR

The power lines run all over your
house. Why not try to use them for
signalling and intercoms and remote
control? This scheme is called carri-
er communications. One of the first
real jobs | ever held was designing
carrier comm for mine safety.

Traditionally, a frequency in the
50-200 KHz range got itself FM
modulated with the voice or control
signals, coupled to the power lines
or train tracks or trolley overhead,
and then received and decoded
where it's needed. But these days,
you may find severe problems in try-
ing to use the power lines for carrier
comm.

First, because many light dim-
mers can generate an incredible

amount of power line interference.
Second, most computers and their
peripherals have powerful line noise
filters that can literally short out the
carrier comm frequencies. And third
because there are new and severe
restrictions (both FCC and
European) on the allowable power
levels.

Your most popular carrier cur-
rent scheme is the BSR system. A
series of transmitter and receiver
modules that are intended for home
automation uses. The classic insider
secrets story on these appeared in
the September 1980 Radio
Electronics. Besides BSR them-
selves, Heath, and Radio Shack,
Circuit Cellar sells lots of construc-
tion projects and computer inter-
faces.

The main negatives about the
BSR system? It is one way only,
leaving you with no verification over
whether the action actually took
place. Which can cause major safety
problems in industrial controls. Most
houses split up their 220 volts
incoming into two separate 110 volt
distribution phases. Any BSR cou-
pling between phases is usually
poor to totally lacking.

The max data rate is extremely
slow. There is zero collision avoid-
ance for multiple senders. System
noise immunity is poor. As we've
already seen, any single frequency
power line carrier current comm is
easily trashed by dimmers and noise
filters. And neighboring houses can
interfere.

Nonetheless, the BSR system is
a cheap and computer-friendly route

to home automation.

An obvious carrier comm solu-
tion is waiting in the wings. And this
is to go to spread spectrum systems
where the entire frequency range
from mid audio up to the AM broad-
cast band is used. Thus, dramatical-
ly improving the noise immunity and
ability to deal with line filters.

By using different spreading
codes, multiple transmitters can
work with their intended receivers.
And do so totally interference free.
Full duplex two-way comm is also a
snap.

One very high profile approach
to spread spectrum remote control is
the LonWorks from Motorola. But
after | had read all of their expensive
promo materials, | am left with a
feeling of "Did they do this on pur-
pose?" To me, their grossly
overblown LonWorks fiasco appears
to be a textbook perfect example of
a megacorporation run amuck. And
an outright con. Any kid in a garage
could easily come up with a cheaper
and simpler system.

Sorry, but there is way too much
baggage here. Whatever happened
to elegant simplicity? Any $2.00 PIC
chip makes a lot more sense to me.

Both SGS and Signetics-Philips
now offer new spread spectrum
power line control chips. More on
these after | check them out.

Ultrasonics

Once long ago, ultrasonic
remote controls in the 40 KHz range
were quite common. But their popu-
larity clearly has peaked. In general,

nearly anything you can do with
ultrasonics can get done simpler,
cheaper, and more reliably with
infrared.

But you can find these at zero
cost on junker TV sets, and they are
still used as a BSR option. They also
see use as "tapeless" tape mea-
sures.

The ultrasonic transducers
remain available surplus, often
priced from $2.00 to $5.00. Do note
that higher voltages, custom step-up
transformers, plus very careful
matching are needed.

Note also that ultrasonic signals
literally blow away outdoors in the
wind. And that vehicle engine fans
can generate an incredible amount
of interfering ultrasonic energy.

Most of the infrared receiver and
controller chips can also be used for
ultrasonics; more on this shortly.

Ham Radio

Many radio amateurs have a lot
of interest in remote controls.
Especially for the autopatch routines
needed by repeaters. Much of this
has now been published in the ham
magazines and in tightly targeted
newsletters such as Repeater
Journal. Lots of kits and low-cost
systems are available.

See my Resource Bin reprints or
else NUTS17.PS for more info.

Citizens Band

Most of those radio-controlled
toys and models use license free
Citizen's Band radio frequencies in
the 27 MHz range. Often with a
power limit of 100 milliwatts or less.
Radio Shack has a low-cost remote
control kit. And mags such as R-C
Modeler are crammed full of ads for
ready-to-go units.

Citizen's Band remotes have
major interference problems. But
they can do a lot of tasks cheaply
and simply over useful ranges.
Pulse modulation servo techniques
can be used to send analog control
signals.

A good source for remote con-
trol chips is Samsung. Especially in
their Linear Data Book. Full transmit-
ter and receiver schematics are
included. The KA2303 (three-chan-
nel decoder), KA2309 (seven-chan-
nel decoder), and KA2310 (seven-
channel encoder) devices are typical
modern examples.

These circuits are often com-
bined with super-regenerative
receivers. But do note that any
homebrew super-reg must provide a
preceding RF amplifier stage.
Otherwise, it might generate severe
interference and trash out the
intended band of operation.

FM Broadcast Band

There's a lot of misinformation
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out there over FM broadcaster sys-
tems for voice and remote control
uses. Most of those widely adver-
tised low-cost devices are (A) highly
illegal; (B) have nowhere near their
claimed distance; and (C) most will
not work at all with synthesized FM
receivers!

The problem is that a properly
done FM transmitter must be very
stable and be frequency pullable
with the audio or control information.
Units that drift around can not be
properly received on a digitally syn-
thesized radio. Even a rock stable
unit often will not get received if it is
not closely locked to a standard FM
channel.

Let's start with professional
gear. Commercial FM wireless
microphones are readily available,
both in and out of the FM band.
You'll find lots of ads for these in TV
Technology, in Radio World, and
similar trade journals. The units can
also be rented.

The standard hacker chip here
is the really great Rohm BA-1404,
which combines its FM stereo multi-
plexer with an RF transmitter. The
bottom line is that their stereo part
works like a champ if a 38 KHz crys-
tal is used for the stereo pilot. But
their transmitter portion is fotally
useless.

A good compromise solution is
to modify any CD to car radio adap-
tor. These combine a BA1404 with
an ultra stable crystal controlled RF
oscillator. Through very careful cir-
cuit design, their oscillator is both
rock solid and can get linearly modu-
lated over the full stereo spectrum.

Typical units here are the
Pioneer CD-FM-1 or the Sony XA-
7A. Costs are in the $30.00 range.
The Pioneer unit is larger and more
easily hacked. The Sony model
offers two channels. For increased
range, a small booster stage could
be added, possibly using one of the
many wideband amp chips from
Mini-Circuit Labs.

More on these topics in
HACK24.PS and HACK52.PS on
GEnie PSRT.

The Best Remote of All . . .

Very few people realize there's
an obscure paragraph or two buried
in part 15 of the FCC regs that
allows licence free remote controls
with ten times the usual power. Mark
Gottleib of DesignTech International
has come up with several superb
new hacker remote controls operat-
ing in the UHF range at 330 MHz.
They are intended mainly for on-off
control commands and similar low
data rate uses.

The transmitters are the size of
a keychain tag. In fact, that's what

they ara Thay have got one, two, or

yellow, or green for the chosen
channel.

#20051-E is a one-code trans-
mitter at $44.95. The #20061-E is a
three-code trar smitter at $49.95.
These differ only in the number of
buttons.

#30021-E is a compact four
code, single channel receiver. Any
of four transmitter codes causes an
output relay to close for half a
second.

Power can be done "hacker
mode" from an external 12-volt wall
adaptor. Or the "garage mode"
power can be robbed from a con-
ventional garage door control loop.
Multiple channel receivers are also
available.

A five inch antenna is needed. If
possible, your receiver should get
placed high and line of sight. Hold
the transmitter horizontally.

The effective range easily
exceeds 300 feet line of sight. The
signals also can pass through car
windshields or walls of ordinary con-
struction.

Which makes this great new
system ideal for many "long drive-
way" apps. Or for remote gates. Or
countless farm or industry applica-
tions. I've now got these in use here
at my Synergetics as a remote "get-
the-phone"” signal.

A #30020-E transmitter receiver
pair is also offered at $79.95.
Contact them directly for info on
their other unique remote control
products.

More circuit details and plenty of
application info on these appears in
HACK82.PS on GEnie PSRT.

Wireless Solutions

There's now a brand new 3900
MHz wireless band. Nearly every-
body is scrambling all over each
other to offer powerful new spread
spectrum mice, modems, and similar
two-way remote controls. License
free.

So 900 MHz is definitely where
the future action will come down.
Today, though, the products are still
klutzy and expensive. Many still
share their gold-plated military back-
ground. This near-microwave fre-
quency range is hard to hack
because of the exotic test gear and
specialized knowledge.

Not to mention the black magic.
But it is getting ridiculously easier
than it once was. Is it ever.

If you do not know what a Smith
Chart is, you can forget about most
wireless work. If you do know what
one is, you'll find lots of them in
SMITHCHT.PS on GEnie PSRT.

The best new trade journal here
is Wireless Design & Development.
Such older mags as Microwave
Journal, = RF .- Des;gn and

' & RE bave-lots to-

ters and receivers is Fair Radio

Sales. But watch the legality here.
Infrared and Optics

Most television and VCR
remotes now send IR light. By pulse
width modulating a low-cost light
emitting diode. These work fairly
well, and have pretty much replaced
the older ultrasonic remotes. So long
as only one IR unit is active at once.

The IR light is fairly good at
bumper shot bouncing off walls, but
it cannot get through a closed door.
Longer range repeater units are
available that can relay the com-
mands down halls. As are intelligent
remotes that can be "taught” the
codes for any number of VCRs, TVs,
or CDs.

One leading chip source here is
Plessey. Who has encoders,
decoders, and receivers. Start with
their Cable, TV, and Audio
Databook. Older parts here include
the SL486 receiver and the SL490
transmitter.

An Infrared Remote Control ICs
data pack from NEC is also very
useful. It has good info on their pro-
grammable uPD6125 device.

By the way, replacement remote
controls and control chips are
stocked by ECG, by NTE, and by
various other advertisers in
Electronic Servicing.

This Month's Contest

For our contest this month, just
tell me about any unusual remote
control problem or solution you
might have. There will be a largish
pile of my new Incredible Secret
Money Machine Il books going to
the dozen or so better entries, plus
an all-expense-paid (FOB Thatcher,
AZ) tinaja quest for two that will go
to the very best of all.

Let's hear from you. NV

Microcomputer pioneer and guru
Don Lancaster is the author of 32
books and countless tech articles.
Don maintains his no-charge tech
helpline found at (602) 428-4073,
besides offering all of his own
books, reprints, and all of his con-
sulting services. He also has a free
catalog full of his resource secrets
waiting for you. Your best calling
times are 8-5 on weekdays,
Mountain Standard Time.

Don is now the sysop of GEnie
PSRT, where a special Resource
Bin topic has been reserved for Nuts
& Volts readers. For fast modem
access, use (800) 638-8369 and
enter HHH. When prompted, enter
JOINGENIE. When asked for a key-
word, enter DMD524.

You can also reach Don at

ergefics BQxBOQ Thateher, AZ

y his
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by Karl Lunt

kay,” | said, “let's hit it.” Marvin Green
and | trooped upstairs to my workroom
— two men on a mission. We intended to
do some serious robot hacking that
night, and it was time to get started.

We had selected a non-trivial project. Months
ago, | had bought several TV IR remote controls for
99 cents each at a local surplus shop. Tonight,
Marvin and | were determined to deduce the cod-
ing scheme used by the controls, then use the
handhelds to control Max, my newest robot.

"~ Marvin sat down at my electronics workbench,
grabbed a small screwdriver, and started opening
the control. He said, “First, | want to use your
'scope to look at the pulses you get when you
press a button on this thing.”

“No problem,” | responded, and gave him a
quick rundown on my old Tektronix 454 oscillo-
scope.

| watched Marvin clip the 'scope’s input lead to
the control’s IR LED at the junction between the
LED and its current limiting resistor. When he
pressed a button on the remote, a pattern blinked
briefly on the 'scope’s screen. Some buttons gave
a repetitive pattern, making them easier to
examine.

“I set the horizontal timing way down, and you
can clearly see this remote is sending 40 KHz
bursts for each pulse,” he noted. “This thing should
directly drive one of those Sharp IR detector mod-
ules that Electronic Goldmine sells.”

“Great!” | had hoped this was the case. “Some
of the older controls used other frequencies; I'll
take this as a good omen.,”

I left him with my engineering notebook and
pencil, staring at the oscilloscope and making
notes. | wheeled my chair up to the computer desk
and hit the power switch on my 386.

Our plan of attack was simple. Marvin would
glean what he could about the pulse stream by
observing traces on the 'scope. | would use that
information to write a simple program to monitor
the output of an IR detector module.

Then, we would aim the remote at the detector
module, press some buttons, and the program
would report the incoming pulse stream. Based on
this new information, | would then write a second
program that (hopefully) would let us run Max
using the remote control.

The SRS meeting

Marvin had driven up from Portland the day
before to attend that month’s meeting of the
Seattle Robotics Society. As we worked, we dis-
cussed the meeting.

“The guys really liked your little robot frame
kit, Marvin,” | said, referring to his latest creation —
the B-BOT frame. “You did a beautiful job on the
design and the workmanship.”

“Yeah,"” he replied, “l found a plastics shop
that would make them for me just like | want them.
You think $29.95 is a reasonable price for a two-
level robot frame kit?"

“Of course!” | was kind of surprised at the
question. “That black plastic frame, clear dome,
and plastic skirt look first-rate. How many did you
sell at today’s meeting?”

“Oh, | sold 10 or so. They went fast; | just wish
| had had a few more ready for today.”

“Well, think about what you are offering for
$30.00. Someone can take your frame kit, add a
couple of servo motors, a BOTBoard, and some
batteries, and create a working robot in just an
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evening or two.” | glared for a moment at my code
that was not working out, then went back to the
conversation.

“Your bumper skirt is ingenious, so simple and
easy to build. Plus, you get 100% coverage on the
robot’s perimeter. Guys in the club have spent
years trying to come up with something even half
as good, and failed.”

“Well, | just modified some other designs | saw,
eliminated things that looked too difficult to make
or buy, and replaced them with rubber bands and
common hardware,” he said. “No big deal.”

I had noticed this before about Marvin’'s
designs. They were always the simplest, most
effective solutions to some nagging problem. He
never added anything that wasn't necessary, and
he always used pieces that you could easily buy or
make.

“Well, as soon as word gets out about your
frame kit," | said, “you're going to get a flood of
orders. Someone could use it for a science fair, a
class project, or almost any kind of robot experi-
ment. Heck, the frames are so cheap, you could
even build a herd of robots and play with interac-
tion between robots.”

Marvin changed the subject. “Well, | saw a lot
of other really neat robots today. The guy with the
two robots using tank treads did a great job build-
ing his machines.”

“That was Bob Dain,” | replied. “Yeah, those
were nice 'bots. He said he got the tank tread at a
hobby store, then just strung it around the wheels
he had built onto his frames. And boy, that one
machine was fast!"

“And Tom Dickens had a couple of nice little
servo-driven robots,” said Marvin. “I thought his
front bumper switch was pretty clever.”

“Yeah,” | agreed, “I'm glad Tom is working
with BOTBoards now. He is really sharp, and |
can't wait to see what other kinds of robots he
comes up with.

“Tom is using your BOTBoards as the core of
the microcontroller classes he teaches at Cogswell
College in Bellevue. | always thought that would be
a great use for BOTBoards.”

“Do your meetings usually include a tech ses-
sion like that talk you gave on Forth?" Marvin
asked. “I thought you did a good job on that.”

“Well, we always try to have something techni-
cal after the general meeting,” | answered. “That
way, people have a chance to learn from a club
expert in some matter. Everyone in the club is
experienced in some aspect of robotics, everyone
has something to contribute. The technical ses-
sions are where that happens.”

Back to the hack

We had been working while all this talking was
going on, but Marvin was making better progress
than | was. “Okay, I've got a handle on the pulse
stream. Here, look at my diagram on the timing of
the IR signal . . .”

He had wired an IR detector up to my oscillo-
scope input, connected a set of four AA-cell alka-
lines, and examined the waveforms he got from
some button presses.

- o

“You can see here that each burst of 40 KHz IR
gives a low-going output pulse about 400 usecs
long,” said Marvin, pointing to one of the narrow
pulses on his diagram.

“The time between each pulse is always either
1 msec or 2 msecs, which | assume indicates a O
or a 1,” he continued. “And each key generates 13
IR pulses, which means you get 12 bits of
information.”

| picked up the thread. “That means we just
need to wire an IR detector to an input on the
BOTBoard, then have code time the duration
between each two pulses. Anything less than 1.5
msecs is a 0, anything greater is a 1.

“Then the code mashes all the 1s and Os
together to make a character. Since it is easier to
work in B bits instead of 12, and since the remote
only has 18 keys on it, I'll make a look-up table
that translates each 12-bit pattern into some ASCII
character.”

Marvin then asked, “But how are you going to
know when a character starts?”

“Simple,” | replied. “We’'ll connect the IR detec-
tor's output line to PA7 on the BOTBoard's
68hc11, then configure that pin to generate a PAl
interrupt when it sees a low-going edge.

“Pressing a key on the remote generates the
first burst of IR to mark the start of the character.
That first burst will make the IR detector’s output
go low, causing a PAl interrupt.

“Once control reaches the PAl interrupt service
routine, or ISR, software can start timing the pulses
using a simple counting loop. When all the pulses
have been tallied, code rearms the PAl interrupt
and leaves the ISR. Then the 68hc11 will be ready
for the next keypress.”

“Okay,"” said Marvin, “I'll wire an IR detector to
Max’s computer board. How do you want the con-
nector hooked up?”

“Just use this drawing as a guide,” | replied,
handing him a diagram | had scribbled out.
“Remember to connect the IR module’s ground
lead to its metal case.”

“Yeah, | know all about that,” he said. “If you
don’t make that connection, all you get is noise on
the output. Then nothing seems to work.”

Software, round 1

| started off by writing a small tiny4th program
that did some initialization, then sat in a loop wait-
ing for a variable’s value to change.

The real work in this program was done inside
the ISR, written in 68hc11 assembly language. The
ISR's code timed the incoming pulses, marking
them as 1s or Os based on the timing Marvin had
determined.

Next, the code stashed the values in an array,
previously declared in the tiny4th portion of the
program. The ISR code then wrote a special value
into a global variable, as a signal that a keypress
had been detected.

Finally, the ISR code re-armed the interrupt
and returned, leaving everything ready for the next
incoming character.

The tiny4th program, upon seeing that the flag
variable had changed, displayed a stream of 1s



and Os on the terminal to show the incoming data.
It then cleared the flag variable and went back into
the waiting loop.

Simple stuff, but it wasn’t working. | double-
checked the ISR code, re-thought the tiny4th code,
but no luck. | even hooked an IR detector up to a
spare BOTBoard (I've always got a few of those
laying around) and hit it with a few blasts from the
IR controller. No dice.

“That's it, Marvin,” | said in disgust. “| don't
know what this stuff is, but it isn't code. Let's take
a break.”

“Suits me," he responded. “Let's go have
some brain food.”

This referred to the giant choclate eclairs we
had picked up earlier, while we were getting the
pizza and beer for dinner. These were the second-
largest eclairs | had ever seen, and each had about
a month’s worth of sugar and fat in them.
Programmer food!

After polishing off an eclair and a glass of milk
each (we know the importance of a balanced
meal), it was time to tackle the remote control
again. By now, it was after 8:00 PM, and we wanted
to wrap this thing up tonight.

Marvin went back to the electronics bench to
tinker with the 'scope some more, while | headed
for the PC. During the break, | had figured out that
the problem lay in the initialization of the PAI inter-
rupt. Somehow, | wasn’t doing something exactly
right.

| had already gone through the Motorola
68hc11 Reference Manual several times, re-reading
the section on the Pulse Accumulator Input pin.
One more scan wouldn’t hurt.

The PAI (pin PA7) is normally used in one of
two modes. The gated-time mode accumulates
counts ticks derived from the MCU's internal clock
for so long as the PA7 input remains at a selected
state. This lets your software tell how long the PAl
input stays at a specific level.

The event-counting mode increments a regis-
ter, called the accumulator, each time the PA7
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going edge. Therefore, | wrote my initialization
code to disable the PAl subsystem, though | did
enable the edge-detect interrupt.

After careful reading, | decided instead that |
needed to enable the PAl system and disable all
unnecessary PAI interrupts. The initialization code
then looked like this:

: init-pai
pactl c@
40 or
pactl ¢!
tmsk2 c@
10 or
tmsk2 c!
10 tflg2 c!

¥

The first three lines of INIT-PAI fetch the cur-
rent value for PACTL, set the PAEN bit to enable
the PAl subsystem, then write the new value back
to PACTL.

The next three lines perform a similar function
for the TMSK2 register, setting the PAII bit to allow
interrupts on the selected input edge at PA7. By
default, this interrupt responds to falling edges on
PAT.

Finally, the code writes a 1 to the PAIF bit in
the TFLG2 register, resetting the PAl interrupt flag
so the next edge will generate an interrupt.

| had already written the PAI ISR code, so |
compiled the program, used PCBUGI1 to down-
load the object code into my test BOTBoard, reset
it, and pressed a key on my remote. The program
dutifully displayed a stream of 1s and Os across
the screen!

Marvin heard my excited “Yes!" and came over
to look, notebook in hand. “Watch this, Marvin,” |
said, as | played with some of the buttons. “Now
we can see what the codes really look like."

“Great! See how they compare with my notes
here.” He had carefully written out the pulse pat-
tern for each of the 18 keys, using Ss for short
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“Well, | need to write the next version of this
software, so it translates keypresses into specific
ASCII characters and puts the characters into a
queue for later use,

“How about if you build a foot-long, three-wire
cable so we can stick an IR detector on a piece of
brass rod, fix the rod so the detector is pointing
straight up, then attach the rod to Max's top
platform?”

Marvin started rooting around in my wire bin
for the appropriate connectors and cable, leaving
me to tackle the software. But this program would
prove easier than the first, since the hardest part
was already working.

| started with the prototype software we had
just tested. The bit patterns we had logged actually
consisted of a three-bit prefix, a five-bit data sec-
tion, and a four-bit suffix. The prefix and suffix por-
tions were identical for all 18 keys, so | decided to
use this fact to help weed out noise and bogus
signals.

| added code to the existing ISR module that
tested for the proper prefix and suffix patterns.
Other code verified that each pulse was no more
than the prescribed length, and that no gap
between pulses exceeded arbitrarily defined mini-
ma or maxima.

This added lots of code to the ISR, but | felt
sure the extra security was worthwhile. After all,
Max weighs quite a bit, and | wanted to avoid hav-
ing it start up at full speed because of a false
signal.

I built in a conversion table, so each button on
the remote control was translated into a specific
uppercase ASCII letter.

| also added a queue mechanism, so incoming
characters would be saved by the ISR into a small
buffer. They would sit there until the main program
fetched them from the queue, or until the queue
wrapped around and clobbered them.

| felt the queue was necessary since some of
the remote's keys send a stream of characters for
so long as the key is held down, rather than only

Fwd Signal
1 9
Bkwd Signal b0
2 10
6
4 12
Rt Signal ! - "
Lt Signal
Wiring four IR detector modules to produce a single output

7 as you press it. The queue would
help make sure the program saw
all the incoming characters.

Finally, | wrote code to connect
the character queue to tiny4th’s
KEY and ?TERMINAL words, nor-
mally used to handle characters
input via the serial port. With this
mechanism in place, my tiny4th
code only needed to invoke ?TER-
MINAL to check the incoming
queue, or invoke KEY to fetch the
next available character.

“Okay, Karl, what do you think
of this?” Marvin asked, holding up
the finished sensor. “l used your
100-watt Weller soldering iron to
solder the IR detector module to
one end of this 8" brass rod, then
hooked on the cable.”

“Looks good,” | said, “but how

To PA7

o0

input detects the selected edge. This lets your soft-
ware count the number of times the PAI input goes
to a specific level.

Note that either mode can be configured to
generate a PAl interrupt when the PAI input
changes to the specified state.

The PAI subsystem can generate interrupts on
selected events, and whenever the eight-bit accu-
mulator reaches $ff. As with all 68hc11 subsys-
tems, local masks can be used to enable or disable
any combination of these interrupts.

| didn't really want to use either mode; | just
wanted an interrupt when the PAI input saw a low-
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gaps between pulses and Ls for long gaps. A quick
check showed that my code wasn't matching up
properly with his notes.

| found and fixed a couple of small bugs, and
everything synced up beautifully. Now the
BOTBoard software would help us plan the next
step.

Software, round 2
“What's next?"” Marvin asked, after we had sat-

isfied ourselves that we had doped out the
remote’s transmission scheme.

< do you plan to mount it onto Max's
top platform?”

“Easy,” he replied, “I've bent the last inch of
the rod into a horizontal triangle, and I'll just blob
some hot glue onto it and stick it onto that open
spot on Max's board. Should hold just fine."

“Well, I've got the first cut of this control soft-
ware written, so set Max up here on my desk and
I'll try downloading the software into him." |
hooked the serial cable into the connector on
Max’s computer board, then started the transfer
using PCBUG11.

“Here's the control,” said Marvin, offering me
the unit. “What keys do what?"
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“I picked out these four keys to do forward,
backward, right, and left,” | said, pointing to a dia-
mond-shaped pattern in the center of the unit.
“And this repeating key in the upper left corner is
stop.”

The software download finished, so | discon-
nected the serial cable, reset Max, and put it on the
floor.

You could almost hear the drum roll. | pointed
the control at Max, with its newly-acquired IR detec-
tor facing straight up. | pressed the key | had
assigned to be forward, and Max obediently
lurched forward. | was so shocked that the code
actually worked that | forgot which key was stop,
and Max slammed into the wall.

“This is great!” we both said at the same time.
We took turns driving Max all over the upper floor
of my house, using the remote control.

After about five minutes of enjoying our suc-
cess, we both got a little more critical. “He moves
way too fast to control easily with this thing,” noted

range because we have to use a bank shot off the
ceiling to get the IR to his sensor.”

| solved the first problem by editing the soft-
ware to use different PWM values during turns and
backing up. This made Max much easier to manu-
veur, but still left him with plenty of speed for the
straightaways.

| wouldn't solve the second problem until after
Marvin left for Portland. | used four IR detector
modules, each wired to one input of a 74hc20 dual
quad-input NAND gate. See the accompanying
schematic.

The output of this first NAND gate is inverted
by the second NAND gate. Its output is then
hooked to the connector originally used by the first
IR detector module.

This circuit generates a low-going pulse if any
one or more IR detectors sees a signal. Essentially,
I have built an IR detector with 360 degree vision.

A refinement — as yet untested — is to bring
the output of each IR detector to an input port. The
ISR software could then check this input port to
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calls the double-decker version the B-BOT frame
kit and sells it for $29.95. The smaller unit, dubbed
the B-BOT jr. kit, costs $19.95. Be sure to contact
Marvin about shipping costs and availability.

The B-BOT frame kits have quite a bit in com-
mon. | have a B-BOT frame to review, so
I'll describe that.

in the plastic dome to mount it to the supplied
angle brackets, and holes in the bumper skirt for
threading the rubber bands.

| used double-sided foam tape to mount my
sensors, battery holder, and the supplied bumper
switches. If you don’t use double-sided foam tape,

-
Remember that the

jr. version only has
one platform.

The B-BOT
frame consists of two
circles of 1/8” thick
black plastic, precut
to 5.5" diameters
and drilled for
assembly. The two
circles bolt together
using supplied 4-40
hardware and thread-
ed spacers to form a
two-tier platform
about 1.25" high.

The lower plat-

f
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Lack of signal, 1 msec wide

Ty

Timing of signals from IR remote control

1

Lack of signal, 2 msecs wide

Burst of 40 kHz IR, 400
usecs wide

-

form has shaped
cutouts, one on each side, to accommodate
hobby-store wheels — that you supply — up to
about 2.5" in diameter.

Marvin designed the frame kit to use two modi-
fied hobby R/C servo motors (not included), simi-
lar to the Futaba S148 units featured in earlier
Amateur Robotics columns.

First, modify the motors so they turn 'round
and 'round, then fasten them to the lower platform
using double-sided foam tape or cable ties from
the local hardware store, :

Then, thread the servo’s cables through the
holes provided in the two platforms until the cables
reach the top level. From here, you can plug the
cables into the proper connectors on a BOTBoard
(you supply), and you're just about ready to go.

The frame contains enough room for the
BOTBoard and user-supplied batteries and sen-
sors. It comes with a clear plastic dome for the top

IR detector module 3-pin MTA s
(Sharp GP1UO1 or equiv.) female\\
Gnd s
Sigral +5 VDC

sve X

To 68hel 1, pin PAO

Diagram for wiring an IR detector
module to the 68hcl1

-

determine exactly which of the four IR detectors
saw the signal.

This information, coupled with the character
received, would enable Max to run some very
sophisticated beacon contests, or to locate any
object marked with an IR control such as these sur-
plus units.

The B-BOT frame kit

Marvin's B-BOT robot frame kit (mentioned
previously) is the latest addition to his line of sim-
ple, inexpensive robot projects.

He is selling two versions of the kit: one with
two platforms stacked vertically, and another,
smaller version with just a single platform. Marvin
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and with a six-inch diameter plastic ring to serve as
a bumper skirt.

Marvin designed his bumper skirt to hang from
two rubber bands (included) and rest against three
tiny microswitches (also included). The mechanics
for holding this skirt in place are simple and ele-
gant, and the skirt provides full coverage of the
robot's perimeter. Properly adjusted, it can detect
inward contact on any point on the outside of the
ring's one-inch tall surface.

The kit also includes a black furniture knob
and mounting hardware; the knob serves as a front
skid for the robot.

Note that you will need to do quite a bit of
drilling on this frame. You need to add holes in the
top platform to mount your computer board, holes

e L L L L T
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plan on drilling even more holes.

| made one change to Marvin's intended lay-
out. | replaced his single large black drawer knob
with two smaller red knobs, mounted front and
back. The single knob would let the robot tip over
backwards, even though the battery was mounted
as far forward as possible.

| could have turned everything around, and put
the large knob in back, but sooner or later the
robot would have had to back up, and then it
would have tipped over forwards.

The finished robot, named Arnold, has a very
polished, professional locok to it. The round dome,
seamless bumper skirt, and smooth black plastic
platforms give Arnold a touch of class. And
Marvin’s design is very well suited to cruising
through the pitfalls and dangers in my living room.

This frame kit would make a great starting
point for a science fair project, or for experiments
-5 in robo-herd behavior.

No holes!

| recently picked up a roll of double-sided
foam tape from Electronic Goldmine. This tape
(#3905) is 1" wide, wound into a roll about 10
inches across; cost was $3.00 in their #222
catalog.

Marvin has used this tape for nearly all his
robots. He mounts battery holders to frames
with it. He fastens servo motors down with it.
Bumper switches. You name it.

I never believed that the tape would really
work, though, until | bought some of my own
and tried it. The stuff is just shy of magic! | can
stick a four-cell AA-battery holder to a piece of
plastic and the holder WILL NOT come off.

I'm sold; | have already started using double-
sided tape for all of my projects. Be sure to get the
foam-type tape, such as Electronic Goldmine sells.

Mobile Robot kit

-

Speaking of kits, | also got an early look at the
Mobile Robot kit, offered by AK Peters, Ltd., the
publishing house that sells the book Mobile
Robots. | reviewed the book several months ago,
and recommend it without reservation to anyone
interested in building small robots.

| want to make something clear from the first.
This is not a kit for building a robot; this is a kit for
building the electronics of a robot.

Some of the earlier advertisements were not



clear on this point, and several people in the
Seattle Robotics Society misunderstood what was
being offered. So, | will describe in detail what
arrived in my kit.

| received a partially assembled 68hcllal
microcontroller board, complete with 32K of bat-
tery-backed static RAM. As it comes out of the box,
this board supports RS-232 communications to a
PC or Mac; you must specify which host you are
using when you order your kit.

My review kit did not include a serial cable for
connecting to my 386. The kit's instructions
described how to build such a cable, though, and |
had it done without too much hassle.

The kit came with a PC version of Interactive C
(IC), a program development system created at
MIT and used in — among other things — the 6.270
Robot Design class.

| plugged in the serial cable, hooked up 6 VDC
to the board, and turned on the power. | was imme-
diately able to download the required portions of
IC. I could then download and run several of the
provided test programs, including a cute routine
for playing a tune on the board's piezo speaker.

As of this writing, | have wired about 50% of
the board, using the supplied sockets and parts.
This kit was designed by several people involved
with the original Mobile Robots book and its Rug
Warrior robot, so the design is well done and the
board goes together easily.

One nice feature is the on-board LCD. My kit
was supposed to have the 16 character by two line
display, but instead had a note indicating that the
display would be shipped separately. So, | grabbed
a spare LCD from my junk drawer and plugged it
into the on-board connector.

With the LCD in place, IC displays its initial
sign-on text, as well as a little heart-shaped charac-
ter that “beats” to show the 68hc11 is alive.

The kit comes with an assembly guide that
describes how to use IC, as well as providing
details on debugging, operation, and assembly
instructions.

When fully constructed, this board provides
support for bumper switches, an IR object detector
circuit, a cadmium-sulfide photocell for light-level
detection, and a microphone for checking ambient
noise level.

The board also features a 754410 dual H-
bridge motor driver IC, for running two DC motors
at up to 1 amp current drain. This is a bipolar dri-
ver chip, so the motors you hook up will receive

age, owing to the voltage drop inside the IC.

Though the assembly guide is fairly complete,
you will really want a copy of Mobile Robots near-
by to get the most from this kit. The supplied
assembly guide is more of a technical reference
manual; the book will help you expand your kit
and learn how it works inside.

| haven’t had the kit running long enough to
really wail on IC. | do know that this is a very
mature system, having been through several years
of testing “under fire" in the MIT robot classes. IC
offers a multi-tasking system, floating-point sup-
port, and an interactive environment for writing
robot software right on your machine. I am really
looking forward to using it.

AK Peters, Ltd., is selling the Mobile Robot
electronics kit for $289.95; you can contact the
company directly at the address and phone num-
ber provided.

| consider this a good price for what you get.
Sure, you can buy general-purpose 68hcl1 single-
board computers (SBCs) for less, but an SBC does
not a robot make.

Besides the computer and memory, this elec-
tronics kit includes tested designs for motor con-
trol and sensor circuitry; design elements that have
broken the spirit of more than one robo-hacker.

The board is compact, measuring only 4.5 x
3.5 inches. It is well laid out, complete with silk-
screened legends for mounting components and
labeling sockets. And the array of connectors
means you can easily add or rearrange external
devices.

The IC system, customized for this board, cre-
ates a powerful combination. Software already
designed to work with well-crafted hardware means
you can focus on writing your robo-code, not figur-
ing out why the two elements don’t work together
properly.

Naturally, | found a few nits to pick about this
kit. | would like to see a pre-built serial cable made
available, perhaps at a slight additional cost. And |
really, really wish the authors would include pin
numbers on all of their schematics! Not that |
expect to have to trace anything out, but if | did,
the supplied schematics are almost useless for
debugging.

Note that you do not (as of this writing) get a
base, motors, wheels, or hardware for mounting
your finished board. You also do not get even a
rudimentary program for a robot, though you get a

good library of self-test programs.

Some SRS members thought $289.95 was too
much to pay for a kit that didn't include a motor-
ized base. On the one hand, | can see their point. If
you are building this for a child’s science fair pro-
ject, or if you are on a student’s budget, the cost
may be prohibitive.

On the other hand, a scaled-down version of
Max, my latest robot base described in the last sev-
eral columns, should only cost between $50.00
and $100.00, depending on how fancy you want to
get. And you can probably trim that down quite a
bit if your junk box is well-stocked.

The gripping hand is that the board's design-
ers have solved nearly all the tough robot design
problems for you, and packaged it up in one small
board and one floppy disc. Add in the Mobile
Robots book, filled with closely related informa-
tion, and you have an unbeatable combination.

As of now, this kit is by far the best method of
building the electronics for your own medium-sized
custom robot that | have seen.

The design team for this kit includes Joe
Jones and Anita Flynn, authors of the Mobile
Robots book. It also includes Randy Sargent and
Fred Martin, who helped originate the 6.270 Robot
Design contest and the IC programming
environment. NV
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We carry most old and new turn-on test kits plus sound boards for baseband converters. o

One Piece Units

Jerrold DPV 5 & 7 compatible
Jerrold BB compatible

Zenith 1600
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Pioneer 5135 & 6110
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ﬂl’ Communications Products
Box 1242 Burlington CT 06013

o (

(203) 485-0310

Write in 33 on Reader Service Card.
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CABLE
TV
BLOW-
ourT

MicroCom Industries Inc.

800-665-2002

* Quantity Orders Only
« All Other Models Available
» Call for Pricing of
Smaller Quantities

Jerrold, Scientific Atlanta. Pioneer are

for identification purposes only.

|#110 CABLE TV cont. |

FREE PAY TV, NEED MONEY? Learn
how to make money descrambling pay
TV like the pros. You can make up to
$20,000 a month. Anyone can do it al-
most anywhere in the U.S. No electronics
background needed. Order the NEW
BOOK, Pay TV-The Inside Scoop. Send
$9.95 to A/V Publishers, 16281 S.F. Mis-
sion Blvd. #407-N, Granada Hills, CA
91344,

WIRELESS REMOTE control converters:
Regal-83, last channel recall, Parental
Control: $45 or: 99-channels compatible
with DQN-5: $45. Minimum 10-lots, all
wholesale prices. We also carry most
hand remotes. #

R2, V5, CTF new DP7 compatible activa-
tion circuits $29. New Pio-5XXX-6150 nev-
er reset E-4, $29. Minimum 10. We also
carry most activation CBTV circuits. 405-
634-3338.

REVOLUTIONARY TECHNOLOGY: Uni-
versal box works on Jerrold or Pioneer
systems, 800-676-6342.

1-PIECE COMBO: S/A 8580: $195, 8590:
$275, Pio-BA: 5135: $175, 6110: $210,
6310: $230. 1-Year Warranty, no mini-
mum, Call: 405-634-3338,

ZENITH P21 $90. All units are raw. SA
8500 311, 321 $50. Oak RTC 56 $50. 8580,
8600 Call. Jerrold call. Cable headend
ATX SA $5,000 modulators 6350, 6130 SA.
Satellite receivers demods. Stan, 1-800-
219-8618 phone fax.

TVvT - 3G

M

WP

X
N2

NOVAVISION

% The Originals *® — Add-on Descramblers

JERROLD® REPLACEMENTS:

TNT - “DicrtaL. DYyNAMITE”’

SCIENTIFIC ATLANTA® MSO

W eo
WeRE
20" Pioneer® PIO-3®
This is NOT the Pioneer Green! This PI0-3® always works,
even when the “Green” doesn’t!!

\\.‘-
¥ TNT-M80-3
One descrambler INTERCHANGABLE on all Jerrold and
Scientific Atlanta systems except Baseband.

Revolutionary new universal one-piece converter and descrambler. Fully activates
all Jerrold, Scientific Atlanta, and Pioneer systems except Baseband.

* Dual tuners
» Yolume/Mute

» Picture in Picture
» Computer interface = Stereo

» Parental control

$29.95
$39.95

$50.00

$50.00

$50.00

$195.00

» On-screen display

= Last channel recall
« Favorite channel memory
« Ch 3/4 switch

Write in 163 on Reader Service Card.

“DESCRAMBLER SCHEMATICS RE-
VEALED.” A powerful guide to descram-
bling schemes. $10. VISA/IMC. ELECTRO-
MAN, Box 24474, New Orleans, LA 70184.
504-482-3017.

DESCRAMBLE CABLE with simple cir-
cuit added to Radio Shack RF Modulator
part # 15-1273 and using cable ready VCR
as tuner instructions, $10. Telcom, Box
832-V, Brusly, LA 70719.

ZENITH TECHNIQUES for model num-
bers ST-1000 to ST-1600. Most of them
are done without test aids. Send $10 to:
Sabur Electronics, PO Box 2306, Hemp-
stead, NY 11550-2306.

JERROLD IMPULSE compatible
DPBB7XXX converters in full test mode,
$250. DPV7 $215. Jerrold compatible DP5
$175. Scientific Atlanta 8580 in full test
mode, $200. No minimum quantity. 801-
484.2790.

SCIENTIFIC ATLANTA AND JERROLD
COMPATIBLE DESCRAMBLERS. WE
SPECIALIZE IN NEW EQUIPMENT. SPE-
CIAL OF THE MONTH: TVB6-SSA;
WORKS ON SA 8500-8580. SINGLES
$145, 10 FOR $130 EACH. NO CALIF.
ORDERS. ACME CABLE PRODUCTS, 1-
800-866-ACME.

DESCRAMBLING, NEW secret manual.
Build your own descramblers for Cable
and Subscription TV. Instructions, sche-
matics for SSAVI, Gated Sync, Sinewave,
(HBO, Cinemax, Showtime, UHF, Adult)
$12.95, $2 postage. CABLETRONICS,
Box 30502N, Bethesda, MD 20824.

DEALERS ONLY: Test fixtures at below
wholesale prices. Scientific Atlanta com-
patible quick-boards and 40 pin micros.
Jerrold compatible for all models DP,
DPV, DPBB, CFT, RZV5. Pioneer and
Zenith compatible, plus others. Prices
too low to print. Software and master
files available for qualified buyers. we
will save you $$$. We accept Visa, MC
and COD orders. 1-800-618-7480.

CATV CONVERTERS: Jerrold compatible
DQNS $45, 10 for $400; DQN7 $65, 10 for
$600; Generic DP5 $115, 10 for $950;
SA-M-80 $89, 10 for $790 and many more.
Minimum 5 lots. Call for quantity dis-
count, 407-337-4644.

TAMPER PROOF Security Screw Remo-
val Set! 30 piece bit set includes Torx
(T7-T40), square, phillips, square, and hex
bits. Handle is included. Comes in carry-
ing case. Send $29.99 check or money
order to: KWP Enterprises, 14417 Chase
Ave., Unit 242, Panorama City, CA 91402.
COD orders 818-279-4938.

TEST KIT BLOW OUT. New factory fresh
kits that must be eliminated. SA 40-pin
Processor kits 70/80/90/8600 $20 each.
SA Quick Board 70/80/90/8600 $18 each.
Pioneer Test Kit super small removes E5,
E4, E3, E2 $15 each. Zenith ZL1 3 wire kit
for all models but PM/PZ $6 each. This
sale is valid until stock is depleted.
Minimum purchase $100 (one hundred
US Dollars), mix or match. Shipping and
COD costs not included in test kit price.
No Florida Sales. 407-676-2530. ELEC-
TRONIC SURPLUS ELIMINATORS.

JERROLD DATABOOK!: Build your own
FSK and R2 tester, book explains all and
more $25, FSK Kits $80, Jerbust Sniffing
software for your PC $50, Zenith test kits
$15. We have much, much more, call for
order/information. MYCAL LABS, 707-
763-7939.

AMPLIFIED 4 SET COUPLER. Boosts
(isolates input-outputs) VHF, FM, TV sig-
nals (50-450 MHz), drives any combina-
tion of one to four TVs, VCRs, FM sets,
etc. (3dB gain per channel). Specially
manufactured, properly distributes one
signal source for the whole house with-
out creating input signal losses, isolates
input & long cable runs. Amplifier in-
cludes 3 ea. terminating resistors, 1 ea. 3
ft. coax line & instructions. Operation 117
VAC, 60Hz. Price MD-PH-1 $15.95 ea.
(S&H $3.50 to 5 Ibs. Priority Mail). CATA-
LOG FREE, includes detailed MD-PH-1
applications & instructions. CALL 702-
642-0325. LESS BUSTER'S ELECTRON-
ICS, 2039 Civic Center Drive #176A, N.
Las Vegas, NV 89030.

CABLE UNSCRAMBLED. Everything you
want to know about Cable, but are afraid
to ask. $10. VISA/MC. ELECTROMAN,
Box 24474, New Orleans, LA 70184. 504-
482:3017.
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ER 1400/58657 EEPROM programmer
controlled via any IBM compatible PC
printer port. $145 (US funds). Payment by
postal or bank money order only, payable
to: Ben Pearce, NovaCoast Electronics,
RR 1, Brooklyn, NS, Canada B0OJ 1HO.
902-354-4537.

SATELLITE/CABLE Descrambling Se-
crets. Send $3 for catalog. Communica-
tions Engineering, 76 Boulevard F, Hud-
son Falls, NY 12839.

SOPHISTICATED SIMPLICITY, Zenith
ST-1600/Z-Tac (288-xx) descrambler kit.
Now works on inversion. Info $1, plans
$20, board $30, kit $70, converter $200.
ZL-1 Master Files $100. Dream Chaser
Systems, #103-13630 72nd Ave. Suite 106,
Surrey, B.C., Canada, V3W-2P3. 604-594-
6390.

R2/VSICFT Test-Kit. Now available!
Check your dealer or call direct, 718-349-
6506 $35 each. Minimum 10. No NY
sales.

DISK OF suppressed celtel hacker/
phreaking files recently efforted from
renegade BBSs all over the country.
Many obtained just before being shut
down by the authorities. Includes FREE
ESN cloning program (to be used for
educational purposes only) $17 postpaid.
Peregrine Dynamics, 720 Portage Trail,
Cuyahoga Falls, OH 44221,

FAX SWITCH fully automatic. Connects
your fax, phone, and answering machine
onto a single line. $39.95 plus $5 UPS.
Phil Spargo, 130 Dellbrook Ave., San
Francisco, CA 94131 or call 415-641-9346
between 6:00-8:00 pm PST.

LINEMEN TESTSET used rotary $150,
tone rotary $200. Phone controlled con-
trol box has 19 codes, needs 24VDC to
operate. Used $75. Postal money orders
only. ALF, PO Box 312, Harrison, NJ
07029.

BRAND NEW Motorola D.P.C. 550 Flip
phones, programmed with your ESN. Add
to your existing account and have two
phones with the same number, and only
one monthly bill. Comes complete with
battery and overnight charger. Ready to
go, only $450 or send us your phone and
we will program for $100. Call I.C.S. at
508-261-1030.

CELLULAR PROGRAMMING CABLES:
Factory made, high quality, profression-
ally assembled and guaranteed. Price
includes regulated power supply: Motor-
ola Flip Series $125, 8000/Brick Series
$150. Flip/Brick Combo Cable $250, Mo-
bile/Bag: $100. NEC P200/P300 $150, Pan-
asonic and Mitsubishi Cables $100.
Other accessories and programming
software available including new Motor-
ola, NEC and others. Call: 714-643-8426,
FAX: 714-643-8379. C.G.C

WD-1 WIRE, 1/2 mile reels $35. Send
check to William Miller, Box 201, Jason-
ville, IN 47438.

tfc SM Cflguipmeul arpumfiou

3121-A Glen Royal Rd., Raleigh, NC 27612
1-800-870-1955/(919)870-1955 or 24 hr. Fax:(919)870-5720
One Year Warranty. 15 Day Money Back Guarant g

LODESTAR Lodestar Electronics Corp. since 197
School purchase order accepted, net 30 days. Bids accepted.
3% discount for prepaid order, certified cbedu’money order.
Quantity discount. FOB shipping point.
ional distributors/dealers and OEM.

SCIENTIFIC ATLANTA 8580 $200, 8550
$150, 8500 $120. Software available. SA,
Pioneer. Will program your 8550, 8500
earoms for $7.50. Cable security key gets
past collars $25. Add $5 shipping. No TX
sales. Send postal money order to: K.
Perry, PO Box 816, Leander, TX 78646-
0816. Phone: 512-259-4770.

SCIENTIFIC ATLANTA Quick Boards.
The originals at the lowest prices. For
models 8550, 8570, 8580, 8590 & 8600. All
only $20 ea. Quantity discounts. Visa,
MC, COD. National Electronic Whole-
salers, 1-800-618-7480.

BUYING TOCOM, SCIENTIFIC ATLANTA
8536s, 8550s, 8580s, 8590s, and 8600s.
JERROLD DPV and DPBB. PIONEERS,
all, and Zeniths, all. Any quantity. Top $3$$
paid. Contact National Cable Brokers,
Plymouth, IN. Phone 219-935-4128.

JERROLD COMPATIBLE DP-BB-7. Needs
work, as-is! $60 10 lot H/C (new) $6. SA
8520 converter w/H.C. $45. 10 lot. 1-800-
676-7966.

BUYING JERROLD Digital Cable Radio
mod. DCR 4000 with Maestro remote. Tel:
609-646-3993.

CROPROCESSO CROCO

0-30VIC, 0-3A; 0.02%+ 2mV line

ImVrms noise & npple;, Short
cucwil/overload prolection, constant
currentivoltage(C'C/CV),
PS-303D $314.95 dual outputs
P5-J05 5219.95, 0-30VDC, 0-5A.
PS-305D $399.95, d.unl uuqmu over load prnlﬁ:nm'\
110 5289.95
VDL, 0-3A
112 5399.95
VDL, 0-3A.
108(8109) $549.95(5699.95) =
dual output, 0-60VDC. 0-3AI5A).

tracking op Low npple
$399.95(5489.95) dual 0-30VD(Y0-3A15A), fixed

MODULES ARE TESTED PRIOR TO
SALE. Modules are compatible with
other systems on market. DP5, DPV5 10
pes. @ $10 ea. DP7, DPV7 10 pcs. @ $12
ea. BA5100, BA6100 10 pcs. @ $22 ea.
6BB 10 pcs. @ $12 ea. ZL3 10 pcs. @ $10
ea. 5503V, 5507 Map 10 pcs. @ $10 ea.
5503AP 10 pcs. @ $12 ea. 8550, 70, 80, 90,
8600 10 pcs. @ $24 ea. 30 Day Money
Back Guarantee. KCS, 1-800-879-8820.

UNIVERSAL DESCRAMBLER. Unscram-
ble signals using your VCR as the tuner.
Works with virtually any system, this is
the only one you need. Declare cable box
independence! $129.95 + $5 S&H. VISA/
MC. ELECTROMAN, Box 24474, New
Orleans, LA 70184. 504-482-3017.

STAR 7 Baseband DPBB-7212 $250, DPV-
7212 $225, Star 6 Baseband DPBB-212
$225. Min. 10. Call, 212-978-3535. NO
NEW YORK SALES.

TELEPHONE — FAX

NEW MOTOROLA ESN LOANER INTER-
FACE. Program & change ESNs on
phone firmware 9122-94XX. For PC 550
Flips/Ultra-Lites/Micro Tacs/Pocket Pho-
nes/Pioneer & Bag phones series |1l & IV.
Includes software, Portable Identity
Transfer Device, custom firmware & PC
cable. No phone disassembly required,
$500. Call LVCC @ 702-894-3617, FAX:
702-242-4863.

SVDC/AA, indepedent tracking operation, constant voltage and

n"mrrml Slave/Master, Senal/ Parallel connection.

PS-16105(8107) $289.00(3399.95) 0-16VDC, 0-10A
PS-2243(2245) $139.00(5159.00) 0-12/0-24VDC JA(5A)
[8200(8201) 5179.95(5239.95) 0-30VDC(digital meter), 0-3AL5A).
[B202(8203) $499.95(5549.95) 3 outputs, digital display.

dual 0-30VDC/0-3A(SA), a fixed SVDCAA, indepedent tracking
operation, constant voltage and current.

AM/FM SWEEMAR SCOPE

& o SM-6215B/C §1999.95
Freg Range (AMMO0KHZ, (FM)
10-1 L. AMHz, Aewracy +0.1%
Marker. (AMMSSKHz, 5KHz,
+10KHz; (FM)10.7MHz, +7 SKHz,

\Display. o-digit LED
Wecuracy

<+(5x10-ES 41 count) -
|Resolution.| 00Hz (100-34 99MHz), 1KHz (35MHz-1 IDMHJJ
|Osatgnat Range: -19dBu, -99dBu, 1dB step
|Impedence. 50 Ohm VSWR 1.2

TV COLOR PATTERN GEN.
[CPG-1366A §159.95 T
VHF NTSC,

req. 45,75, 175.25, 18725 Mhz, -
Ouitpui: 10mV ey |
Impedence: 75 Ulim, i i 3 1

Video Outpur BNC, 1Vp-p TRetnss O 7

OWER METER

Freq Range: | 8-150MHz

RF Power: 0-4AWR0W/200W
SWR Measure 1.0 - = AW mm

¥ Accurcy; 5%-10%. S0-239 plugs
Insertion Loss 0 3dB

- [

2P 52195, 1. 7-30MHz RF Fower 0.5-10W
PM-130 $136.00 | 8-500MHz, 0-SW/20W/1 W

rprat/Outprut Imp.. 500
20 $89.95, 130-520MHz.
$119.95, 1 8-520MHz
3P 526.95
1 7-150MHz,
Power: 0.5-10W. DLSW-100W

Now, you can learn Microprocessor control with our low-cost trainers and lead
[vouself to the ndvanced 80386, 80486, etc.. Our training systems will I\elp you learn
BASIC‘ L. and ASSEMBLY langusges programming and debugging, and

or/microcantroller based system hardware design and troubleshooting.
Complete experiment guide and program examples
are included in each trainer. Our trainers are
widely adopted by technical colleges.
BGC-8088 only $699.00 3088up Tralner.
Features: Assembly language coding, assembler. disassembler. =
single step and mult-breakpomt program debugger, display and
rewnte registers, downlvad/upload programs from/o extemal
systems, V'O dnivers, So-key large size keyboard, LU'D display,
RS-232. UART, pnnter interface, two expansion slots, +5V,
+12V switching power supply. user's guide and expenment

steppung motor, dot matnx display. DVA. A/D, sensors,

Vst us at A1’ '94, booth 136, Dallas

regulation; 0.02%+3mV load regulation.

o R

in today’s uppl

g& 052 $979.00 11 helps you leam ummosl powerfil and popular Intel 8051/8052 Embedded
control

Can heupmlgd with B

U-DBGR $1599.00 Universal Debugger/In-circuit Emulator for commonly used Microprogessors, such as
6502, ZRO, MCS-4R, MCS-51, RORR, .. etc.. Trace & debug program, EPROM progrmmmet, DOS Shell.
-ROBE or IBM PL/compatible
.00 In-Circuwt Emulation Tmmng Systems for 8051/8052. It helps you understand

microprocessor based control circuit design, troubl Ianguage p and debug-
ging. Can bc uwxud on BGC-B0BS or IBM FUnunmmhie
CIC-100 $549.00 IBM P ;ump.mhle 170 cantrol applications, leam As-
. sembly, C, and BASIC BOO- bread-

-pin
board for circunt design andiest, 1O drivers for controlling relay. step motor,
LED, speaker. sensor, _ete. Expermment manual. Application control mod-
F ules available, inchiding step motor, matnx key-pad. traffic light, A/D, VA,
F/V, VIF converters, sensors, eic
EDS-8509-1 5589.00 [BM PC ﬁcmnpnuble(udd an adapter $99.00) and

1 IBGC-RO8E 170 control apphcations mnclude 24 expenments. such as stepper
molor contral and smulation, digatal clock, speaker control, dot matrix LED control . Matrix keyboard,
guide, Practical control applications available, such as servo and sign lights. K235 polling handshakes, electric piano, stop watch, more
MM_ AT andl [VA converter apphications for BU('-B088 or IBM PCicompatible
79.00 Servo motor and ngs_pc: molor control for BUGC-RORE or IRM PC/compatible.

Wﬂ

541608 5119.00

] harmonics, 6 ranges, AM modulation
h a RF Outpur. 100mVrms to 35MHz
@ 3 Modulation: int. |KHz AM,
| B

Ext. 50Hz-20KHz AM
Audio Output’ |KHz, Vs
SG-4162AD $229.95, with Freq. Counter | Hz-150MHz,
& digits, for intemal & external signals.
A 0 0
—m—— . AG-I601A 511900
= 10Hz-1MHz, 5 manges;
Output Level. sinewave 0-8Vrms.
X k-] square 10Vp-p
@& - Output Impedence. 600 Uhm
B = 1aa Distortion: <0.05% 500Hz-50KHz.

o ]

<0.5% SOKHz-S00K Hz
AG-2603AD $229.95, with Freq. Counter | Hz-1S0MHz. o digts, for
lemnal & external signals

FUNCTION GENERATOR

S T FG-2100A $169.95

i 0.2Hz-2MHz in 7 ranges, Sine.
Square, Tnangle, Pulse & Ramp

VCF 0-10V control freq. to 1000:1
FG-2102AD $229.95 generales signals
same as FG-2100, 4-digil counter display, TTL & CMOS outputs,
30ppm +1 count accuracy

FG-20208 $155.00 0 SHz-500KHz. Sine, Square, Tnangle
(FG)210) $329.95, Digital sweep generator,

0.5Hz-5MHz in 7 ranges

Operating Mode: sweep, AM, gated burst. VOU

Freq. Counter Ini. 0.5Hz-5MHz. Ext. SHZ-10MHz

EM STEREO MODULATOR
AG-2011A 3549.00

RF SECTION: Carrier 98MHz £2MHz,

Cutput: 10mV, ImV & 0.1mV
COMPOSITE SIGNALS:
Pilor: 19KHz £2Hz. 0 8Vms
INT. MODULATION: , Wi =
400KHz, |KHz +1%, ‘Mk
1Vrms, distorton. < 5% b
L-R Seperation: >50dB -

EXT. MODULATION: Freg  S0Hz-15KHz
L-R Seperation. >454B 100Hz-3KHz, ~35dB 50Hz- | 5KHz

AC MILLIVOLT METER

MV-3100A $159.95 wide band
SHz~IMHz 3 scales, mV. dB. &diim;
300.NV=100V mn 12 ranges. 10V
resolution. - 70—-40dH in 12 ranges.
0dB= | Vs, OdBm=0 755V, £3%
sccuracy., Input mpedence 10MO
Noise - 2%

MV-32018 $309.95 dual channels.
sunullancotis measurement

7

o ——

xwa

05-73058 5249.00 DU=TMHz,
Vertical: 10mV/Div,

Honzontal: 250mV/Div; 10Hz~100kHz
4 ranges; 3" CRT,Intemal and
External Sync.; Input: IMQ/35pF
05-7010A $369.00 DU-10MHz
0S-TO01A $369.00 Aligmen Scope

Output. SmVp-p-20Vp-p, 1% distortion.

GRID DIP METER

DM-4061A 589.95 |
100K Hz-150MHz up to 450MHz on 3rd | 5-250MHz, 6 bands. 6 plug-in e
coils, 2 transistor, and | diode X
Modulanon: = 2KHz Smewave.
Crystal Oscillator- 1-15MHz
Using 9VDC power supply

AUTO DISTORTION METER
DM-3104A §799.95
MEASUREMENT: - \
Range: 0.01%-30%. | |
0.1/0.31/310/30% full scale i | =
Freq.: 400Hz+10%. . - oo
1000Hz2 10%(HPF) : i

Input: 3mV-100V. PR
fatio measurmg 2048

Awto. Switehing Ranges Fundamental Freq. = (foyt 10%.
Fund. Rejection: ~-80d8 at (fo)£5%. >-70dB st (fo)£10%.
Harmaonic Accuracy. +0 5dB. | 8(fo)-20KHz

DM-3204 £1,599.00 dual chanuels.

FREQUENCY COUNTER

Input Sensitivity: 35mV 10Hz-200MHz.
Ingt [mped.. (HF1 1MUbm, (VHF) S00hm
FU-5260A $146.00
10Hz-800MHz.
FC-5270A 5149.95
10H2-1300MHz
FU-S600H $321.00
10Hz-600MHz
(FC)S7008 5329.95 10Hz ~ 1 3||'H?

S

L

Squarewave, (k.lpur!mi Contnuously vanable 0 - 4.5Vp-p

CM3I00A $139.00 10 ranges, 99 9pF — 99 9mF, Fully automatic
Resolution: 0.1pF lowest.

0.1% full scale

Acciiracy "‘ir:

0.5% of full scalet [dynt 10 99 9uF, re= =

19 of full scale+ Idigit 10 99,9F . * o

Display. 3 dygt LED
Unit indreator pF, nF, uF, mF Overrange indbeator

WOW-FLUTTER METER

et i i

¢ Speaker: R Ohm

» - -
® =mewaq)

3

FC-5250C $119.95

Freq. Range. 10Hz-220MHz
(HFN0Hz-20MHz, (VHF)1 0MHz-
200MHz

Giate Time: 0] & Isec

Max. Inpur 10Vp-p

LT CTO
SE-6100 5134.95
TRACER: Gain Max. 60dB
Attermaation. W20/40/60dB
Inguat imped.: 100K Chm
Ouitput Impred . 6000hm;,

INJECTOR: Freq 1KHz

0.C CIT. E METE

WF-3103 5699.95
L T Freq Range: 3KHz£10%
gy JIS/CCIR, 3.1 5KHz4 10% DIN

Range 0.0V 1/.373% full scale
Accuracy. £5%

WF-3105A $799.95, dital.
Function. LINWOW/Fluttet WTD
Freq Crr: 10Hz-9.99MHz.
Indicanion CCIR/DINAIS

Write in 83 on Reader Service Card.
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COMPONENTS

Whether you order 1 part or
all 47,114...MOUSER stocks
and...ships same day!!

CALL..

(800) 992-9943

for your
FREE
CATALOG

2401 Hwy 287 N,
Mansfield, TX 76063

MOUSER
ELECTRONICS

Sales & Stocking Locations Nationwide

/

Write in 124 on Reader Service Card.

The RF Connection

213 North Frederick Ave.
Suite 11NV
Gaithersburg, MD USA
20877

ZO==TMZZON

Complete Selection of MIL-Spec Coax, RF
Connectors and Relays

UG-21B/U N Male for RG-213/214 ....... .$5.00
UG-21D/U N Male for RG-213/214 ........ $3.25

N Connectors for 9913/Flexi4XL/9096

UG-21B/9913......85.75 Pins Only....... $1.50
UG-21D/9813....... $4.00 Extra Gasket.... .50

Amphenol 83-1SP-1050 PL-259 ............ $0.90
UG-176/U Reducer RG-59/8X ... .25 or 5/$1.00
UG-175/U Reducer RG-58/58A . .25 or 5/$1.00
J&I Silver Teflon PL-259 M1L~Spec ...............

= v ...$1.25 or 10/$10.00

MIL-Spec Coax Available (Teflon, PVC 11A)
Certified CQ Flexi 4XL811A (Flexible 9913)

New Product: International's 9096-2A Low
Loss RG-8 Size, Stranded Center Conductor
Same Specs As 9913..... .70/t or $59.00/100ft

Also New: RG-8X Clear wUV Jacket 88% Cu
IrO PHCR .. oot iaiicdivs $14.00/1001

Call for Specials of the Month

Full Line of Audio Connectors for lcom,
Kenwoaod, and Yaesu

8 Pin Mike Female.....................cccoernuee
8 Pin Mike Male Panel ...
13 Pin DIN for Kenwood.........
8PinDINforlcom.. ...
8 Pin DIN for Kenwood ..........ccccooimiiie

Prices Do Not Include Shipping

Orders  800/783-2666
Info  301/840-5477
FAX  301/869-3680

Write in B5 on Reader Service Card.

CELLULAR PROGRAMMING SOFT-
WARE. Motorola software (Pre v9122) $80
includes manual and diagrams for build-
ing programming cables. Motorola late
and new software (up to v8340) $579
(cables not included). NEC, Panasonic,
Mitsubishi/Diamondtel packages with
cables also available. (All programming
is done directly thru the programming
port on the phone. No disassembly of the
phone is required.) All prices include
shipping anywhere in the US (COD add
$15). Call 508-977-0665 or send order to:
CCS, PO Box 3315, Peabody, MA 01961-
3315.

DATALINK ANALYZER. Halcyon model
803A; TERMINAL INTERFACE California
Microwave/Larus Flextie 56SP (N.1.B.).
Best offers. Robert, 303-988-2089.

CELLULAR INFO WANTED. Need infor-
mation on cloning GE/Ericson THC28.
Encryption and checksum info needed.
Will pay $8! Call Norm, 908-870-2078.

CELLULAR TELEPHONE OWNERS, DIS-
COUNT PRICES, HANDHELD ACCESSO-
RIES: QUOTES, INFORMATION, CATA-
LOG CALL 702-642-0325 OR WRITE:
LESS BUSTERS ELECTRONICS, 2039
CIVIC CENTER DRIVE #176A, N. LAS
VEGAS, NV 89030.

USED TELEPHONE ANSWERING
EQUIPMENT for starting your own pro-
fessional answering service. Factory re-
furbished, call forwarding identifier, war-
rented for 6 months for only $1,200. Call
TASECO at 904-656-2262.

WANTED: PANASONIC Panafax UF-170
fax machines for parts. Non-working or
working units. Looking for the contact
image sensor for this unit. Interested in
other models also. Reply: Frank Wisner,
4941 East 111th Street, Cleveland, OH
44125, E-Mail at 770@cleve-
land.Freenet.Edu.

CELL PHONE cloning for the guy who
has (two of) everything. Must have cur-
rent service contract. Motorola, Tandy.
For more info, call Keith 512-259-4770.

THE PERFECT GIFT FOR ANYONE
WITH A TELEPHONE. Simple plug-in unit
plays your own personal melody each
time your telephone rings. Keyboard in
your own tune or one of the many
supplied tunes. Change melody anytime.
$44.50 plus $3.75 S&H. Need more info?
Electronic Enterprises, 3305 Pestana
Way, Livermore, Ca 94550.

i

LIQUIDATE CELLULAR phone sale! Shin-
tom reconditioned complete set hand-
phone, bat, chger, ant all $79, mobile $49,
transportable $59. 30-day warranty or
as-is condition from $29. Some accesso-
ries available. 310-809-0531 Thrifty Elec-
tronics.

CELLULAR EXTENSIONS, SEND US
YOUR PHONE or buy a new or used
phone from us! Proof of line ownership
required. Call for a list of available mod-
els, we program many different brands
including all Motorola, NEC, Audiovox.
Same day service. Call: 714-643-8426,
FAX: 714-643-8379. C.G.C.

T‘F‘_h_"_i.."i—#..l“ll. i i e w o p wp wl E w wpe

JERROLD

except R2, V5 & M1

NEW PRODUCT!!!

e RN N . N N S s

L. W.

Three - Wire Fix compatible with models DP7, DPV7, DPBBT7 -

(1-5) $15, (6-10) $13, (11-20) $11, (21-50) $10, (50+) $8
28 Pin Micro Fix compatible with models DP5, DPY5
(1-5) $15, (6-10) $10, (11-20) $9, (20+) $8

One Wire Super - Fix compatible with JERROLD CFT, R2 & V5
models, adjustable for HRC, STD.
(1-5) $45, (6-10) $40, (11-20) $38, (21-50) $35, (50+) $30

FREE CATALOG

National Electronic
Wholesalers * x x %

holesale Headquaters for "Test Fixtures” and Accessories’

Fix Compatible With Systems Using:

SCIENTIFIC ATLANTA

Quick Fix for Models: 8550, 8570, 8580, 8590, 8600

(1-5) $25, (6-10) $23, (11-20) $20, (21-50) $18, (50+) Call
40-Pin Micro Fix for: 8570, 8580-78B, 8590, 8600

(1-5) $25, (6-10) $22, (11-20) $20, (21-50) $17, (50+) $15

Fix Compatible With Systems Using:

STEALTH DESCRAMBLER
Revolutionary New PAN replaces all JERROLD models
except Base Band. Works Coast to Coast! Digital
circuitry provides the sharpest picture with no Flashing!
(1-5) $56, (6-10) $52, (11-20) $47, (21-50) $44, (50+) $41

OTHER PRODUCTS..........

SSA - TV86 Compatible with all SCIENTIFIC ATLANTA models except
Base Band. Quantity orders only - CALL
PIONEER compatible 3 - wire fix - $25

ZENITH compatible ZL-1 fix - $10

Converters & Descramblers based on availability, Please call for
current prices & inventory. Software for all popular fixes (Call)
Motorola Micres - 68HC705C8P (50+) $13

28 Pin Elevated IC Sockets - machined - (very hard to find!)
(1-100) $2, (100 - 200) $1.90, (200 - 500) $1.79

1-800-618-7480 : =@
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Tue Barcamn LEADER IN SiLicon VavLey!il

RA Enterprises . . .The warehouse store
full of everyday bargains.

B Electronics B Test Equipment

@ Monitors B Voltage Regulators

# Power Supplies @ Hard Drives

B Stepping Motors B Electromechanical Stuff
B Keyboards H Military Surplus

B Multimeters B Computer Stuff

This months specials . . .

‘| MacQuil by Nest Software $10
A nice little word processor with page
layout features for Mac Plus, SE,

| Classic, LC, Mac Il, Notebook or

| Quadra systems with 6.0.2 or later
operating system.

CorelSCSI! Version 1.2

ONLY $20

The best way to connect PC
peripherals. Compatible with any ASPI
supported SCS| Host Adapter. On 3.5
high density disks. Plus all these
programs and utilities:

* CorelDRIVER Software supports 100's of devices

* CorelSCSI Utilities

* CorelSCSI for Jukeboxes

* Corel CD-AUDIO for Windows

* Corel Tape Backup

+ SitBack Software

+ SCSI Tools for Windows

Tops Repeater
$20
New, Still in the box. Enables
AppleTalk™ networks to be lengthened
and more nodes to be added. Permits

| variations of standard bus topology.

Card — $40

| Use your 386 or 486
computer as a file server for
| up to 8 high-speed terminals
| (RS-232 or RS-422 cards
available). With manuals, cable and PC-MOS and SCO
XENIX software. Use multiple cards for increased

Digitek DT-3800 Full Range
DMM — ONLY $25

*5DCV ranges + 0.5 %

*5 ACV ranges +0.8%

* 7 DCA ranges +£0.5%

*7 ACA ranges +1%

* 6 Ohms ranges +0.8%

* Diode Tester

* Transistor Tester

» Continuity Buzzer

| MacVision*
(Euopean PAL Version 3.0)
Only $10

Open a world of opportunities:
{ » Capture images from video
cameras, VCR's and other
video sources easily
* Integrate images into:
- Inventory databases,
personnel files, records

- Desktop publishing,newsletters
- Presentation graphics,storyboards
*Not for use with NTSC systems.

Gates Battery Pack

ONLY $5 each or 10 for $40
Great buy on a battery pack.

8 volts, 2,5 AH

Dual; Light Fixture

$10

This is a great buy on a brushed
aluminum fixture. You can use
either an R-30 flood light bulb or
standard 75 watt bulbs.

capacity. SCO Unix driver available on request.

g s HP NetServer Assistant 1.0
$20

NEW, Still in the box. For Novell
NetWare 3.11 Servers and
Windows 3.1. Includes HP

i SCO™ VP/ix™

| $20

NEW, Still in the box. Runs MS-DOS
| applications from within a UNIX®

| environment..

| Block and Tackle $15

This is a new item with maximum
capacity of 750 Ibs. These are
priced to move quickly. Don't wait.!

Powder Free Latex Gloves
$20 per case

Sold only in case lots, these
are great in the lab or in the
home shop. They are available
in small (size 7) and medium
(size 7-1/2) 200 per case.

Epoxy Patch Kits $3 each
Case of 10 for $20

Box Openers $1.50 each

| Case of 20 $20 ‘

| These are new and come with an
extra blade in the handle.

OpenView 7.0.
DTC CONTROLLER CARDS
NEW - In Box - 30-day Warranty!
Description Interface Description Price
3190 SCSI  32-bit EISA HD Only 1 MB Cache $95
510DB MFM  MFM to SCSI Interface $15
5180 MFM  16-bit Hard Drive Only $10
5187 RLL 16-bit 2:1 Hard Drive Only $10
5280 MFM  16-bit 2:1 Hard Drive/Floppy $15
5287 RLL 16-bit 2:1 Hard Drive/Floppy $15
7180 MFM  16-bit 1:1 Hard Drive Only $15
7187 RLL 16-bit 1:1 Hard Drive Only $10
7287 RLL 16-bit 1:1 Hard Drive/Floppy $15
DT3767 IDE 16-bit Hard Drive Only (Not DTC) $5

Buy 20 or maor and get 50% offl!!

Belt-Loop Pouches

$0.75 or 10 for $5

Made for Stud Sensor, but fit
some of the new small Handy
Talkies.

Studsensor

1 $5 ea or 12 for $50

| This is a non-magnetic stud sensor that
locates the exact center of studs and
joists. It eliminates the guesswork.
Works with a 9-volt battery (not
included).

Ammo Cans
$6 each or 5 for $25
These aregreat for storing and

! carring all kinds of things.
e " Wx11"Lx7"H

Test Tubes

Box of 12 §3

Case of 144 $25

4-1/2 inch needle protecting glass
test tubes

| Disk File Boxes

$2 ea or eight only $10
Made to hang in a file drawer, and
comes with dust cover.

J

We buy and sell
surplus inventories

shipping and handling chaages.
unless otherwise requested.

We Accept VISA, Mastercard, Check, Money Order and COD Orders.
This Advertisement is our cataiog. All items subject to
Il orders shipped FO
There is a $4.50 UPS charge added to COD orders.
are sold as-is, and no warranty is expressed or implied unless otherwise noted.

8

. QM1 _N\D20

Suy,
(Gl

rior sale. Minimum order $10.00 plus
Santa Clara, CA via UPS Eround
Il items

Write in 34 on Reader Service Card.

RA ENTERPRISE
2260 De La Cruz Blvd.
Santa Clara, CA 95050
Tel: 408-986-8286
Fax: 408-986-1009

¥
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el?}?\x @‘fg‘
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by Donald Wilcher

Gate Electrode
Cathode
Electrode

(a) Anode Electrode

Anode

Gate

Cathode
Figure 1

(a) Sectional View Of An SCR (b)

THE SoLb

SCR has three junctions and three terminals: It
has an anode, cathode, and gate. Figure 1 shows
the schematic of the SCR and a sectional view of
an SCR chip showing layers and junctions.

The SCR is an ordinary rectifier diode with a
control element — the gate. Current to the gate
determines the anode or cathode voltage of which
the device begins to conduct.

The gate bias can keep the device off or it can
permit electrical conduction to begin at any

SCR GATE CHARACTERISTICS

An SCR is fired by a short burst of current into
the gate. This gate current flows through the junc-
tion between the gate and cathode and leaves
from the SCR on the cathode lead.

The amount of gate current needed to fire a
particular SCR is symbolized by Igt. Most SCRs
require gate current between 10 and 100 mil-

desired point in the four half cycles of
an alternating current across the
anode and cathode terminals.

The SCR is turned on by placing -
a positive voltage on the gate elec- oe
trode. Once turned on, the SCR Supply
remains on even if the gate voltage is =
cut off or made negative.

The anode or cathode voltage

must be reduced to a low level (<
0.6V ) or forward current must be
reversed. Also, if it is an AC circuit,
the AC signal must cross the zero
level.

The SCR is most often used to

(A)

(b) Symbol For An SCR

SCR Basics

In this month's column, we are
going to take a look at a unique semi-
conductor device known as the SCR.

The SCR or silicon controlled recti-
fier is a three-terminal device capable
of controlling large amounts of current
in an electric circuit.

The SCR, since its conception in
1960, has been used in a lot of indus-
trial control applications. For example,
they can be found in lighting control
panels, motor speed control circuits,
electric welding applications, and as
simple as electric heating.

The SCR was developed so that it
could reduce the amount of wasted
energy, as well as maintenance cost
related to using heavy devices such as
transformers and rheostats.

One unique aspect of the SCR is
its ability to latch an external load. The
reason | say this is that with other con- | vg
tral devices, the circuit must remain in
the “on” position, whereby in the SCR
circuit, by applying a small amount of

K=
0.6 - 0.8v

igt=10-100
mé

DC

(A) Trans
(B) Charge Capacitor Reverse Bias SCR For Turn-Off

QY

=\ O
it %4

Anode

Cathode

Figure 2 - Conditions For
Firing An SCR

current to the gate circuit of the SCR, it
puts it into a solid-state latching or memory mode.

Some of the examples in this column that we
are going to take a look at are, of course, the latch-
ing capabilities of the SCR, as well as the internal
construction of the SCR based on its physical
structure. And, as usual, there will be a couple of
hands-on circuits for those hackers who are inter-
ested in getting some first-hand experience in
using this fascinating device. So, without further
delay, let's examine the SCR's physical make-up.

THE PHYSICAL STRUCTURE
OF AN SCR

Basically, an SCR is a four-layer PNPN unidi-

rectional device used for bistable switching. The
100 November 1994/Nuts & Volts Magazine

switch currents in one direction only, making it
useful for DC and halfway AC circuits.

SCRs can function as control rectifiers and
bridges. They can handle hundreds of amperes
and peak voltages to 15 kilovolts with triggering
currents of less than a few milliamperes. However,
most SCRs used in electronic-related applications
are rated 40 amperes or less.

The gate turn-off is a variation of the SCR
design to permit it to be turned off with a negative
bias from the gate terminal.

SCRs are packaged in the same style case as
other power semiconductor devices.

Now that we have an understanding of the
physical structure of the SCR, we can now take a
look at the SCR gate characteristics.

Load
T L Trigger
Circuit
S
|
Load
*
Trigger
Circuit

Supply
I've Had Enoughl T
It's Pay Back X
Timel | |

Figure 3
istor Switch Shorts Out SCR

liamperes to fire (gt = 10-100 milliamperes). Since
there is a standard pn junction between the gate
and cathode, the voltage between these terminals
must be slightly greater than 0.6 volts.

Figure 2 shows the condition which must exist
at the gate for an SCR to fire. Once an SCR has
fired, it is not necessary to have full gate current as
long as electrons continue to flow through the
main terminals — the anode and the cathode.

When the anode-to-cathode current drops
below some minimal value called holding current
(symbolized Ihg), the SCR will shut off. This con-
dition normally occurs as the AC supply voltage
passes through zero in its negative region for most
medium-sized SCRs. Ihg at this point is around 10
milliamperes. With this unique characteristic as
mentioned before, the SCR is capable of perform-
ing as a latching control circuit.

Now, we will look at how SCRs are used in DC
circuits. Bear in mind that the examples shown in
the figures are by no means complete, but they do
highlight the key characteristics — the ability to
latch or control current flow to the external load.

SCRs IN DC CIRCUITS

When an SCR is used in a DC circuit, the
automatic turn-off does not occur because of the
supply voltage not passing through zero. In this sit-
uation, some other means must be used to stop
the SCR main terminal current.

One obvious method is to simply disconnect
the DC supply. In most cases, this is impractical.
Often, main terminal current is stopped by con-
necting a temporary short circuit from the anode to
the cathode.




THE SOLDERLESS BREADBOX

This is illustrated in Figure 3A, in which a tran-
sistor switch is connected across the SCR. When
the SCR is to be turned off, the trigger circuit puls-
es the transistor causing the SCR main terminal
current to drop in. This transistor is held on long
enough to turn off the SCR. This normally takes a
few milliseconds for a medium-sized SCR.

The trigger circuit then removes the base cur-
rent, shutting the transistor off before it can be
destroyed by the large flow current.

In this arrangement, the trigger circuit is
responsible for both turning on and off the SCR.
Such frigger circuits are naturally more complex
than those discussed.

A more reliable turn-off can be accomplished
by actually reverse biasing the SCR. This is shown
in Figure 3B.

In this circuit, the capacitor charges with the
polarity indicated when the SCR is turned on. To
turn off the trigger circuit, the transistor effectively
places the capacitor in parallel with the SCR.
Since the capacitor voltage can not change
instantly, it applies a temporary reverse voltage
across the SCR shutting it off.

Another name used to describe this operation
is known as the “crowbar.” With the crowbar circuit
— as the name implies — it slams the SCR to the
turn-off mode by shorting out the anode and cath-
ode terminals via the transistor. And, as discussed
in this paragraph, one can see why the name
crowbar was given because it is as though some-
one is taking a crowbar and putting it across the
plus and minus terminals of the voltage source,
thus stopping the flow of current through the
anode and cathode leads.

With a basic understanding of the SCR's
physical make-up and its basic characteristics,
let's have some fun by breadboarding a couple of
circuits. | enjoyed building these circuits and |
hope you electronic hackers will have the same
type of fun.

The circuits to be discussed are a Silent
Burglar Alarm and a Light-Activated Latching
Relay. So, let's begin our discussion with the oper-
ation of a Light-Activated Latching Relay.

LIGHT-ACTIVATED LATCHING RELAY

As shown in Figure 4, the schematic diagram
illustrates how the SCR can be used to control an
external load. Basically, this circuit is not that com-
plicated in design. It consists of a voltage divider
network made up of a photocell and a 50K-ohm
potentiometer, and that circuit is tied to the SCR
latching circuit via the 100-ohm resistor.

The operation is such that when light shines
upon the photocell, a voltage is established across

the 50K-ohm resistor which will allow current to
flow through the 100 ohm resistor.

Now, bear in mind the voltage across the 50K-
ohm potentiometer is greater than 0.6 volts and
that's needed to get the SCR to its conducting
mode. If the voltage is greater than 0.6 volts being
applied at the 100-ohm resistor, the

because of one power supply instead of two.

THE SILENT BURGLAR ALARM

The silent burglar alarm is shown in Figure 6.
The reason for calling it a silent burglar alarm is

SCR begins to conduct, thereby
energizing the relay.

Now, if light continues to shine on
the photocell, the SCR circuit will not

o

respond due to its latching character-
istics and, therefore, will keep the
relay energized until the reset push
button is depressed. By doing that, a
current flow will not be established
and the relay’s coil will be de-ener-
gized, therefore turning off the exter-
nal load which is connected by the
contacts of the relay.

The unigue thing about this cir-
cuit is its ability to turn on a device via
a light source and keep that device
turned on until the reset push button
is depressed.

One fascinating application this
circuit can be used for is a crash
avoidance system, whereby a truck
or car backing up against a building
with the rear tail lights illuminated, will
shine on the photocell, thereby tumn-
ing on the latching circuit via the SCR.

SENSING
WIRE

«av

Photocell

S0KQ

( Used To Adjust
Sensitivity Of Circuit)

Figure 4 - A Light-Activated Latching Relay

RADIO SHACK . . A
2 order for it to activate the warning system.
! I e So, if the vehicle is not within the target
o limits of the sensor, the alarm will not be
a5 activated.
| One thing about this circuit is the fact

RESET
PUSH BUTTON

+S4

I

Photocell

( Used To Adjust
Sensitivity Of Circuit)

PUSH BUTTON

Figure 5 - Light-Activated Latching Relay

Using Single 5V Power Supply

But the restriction is the fact that the
light shining from the truck or car tail
lamps must be within a certain distance in

it has two separate power supplies. It has
a five-volt source for the photocell circuit
and a nine-volt source for the latching cir-
cuit. One way to optimize or modify the
circuit where one voltage can be used is
to select the appropriate rated relay as
shown in Figure 5.

Instead of using two separate volt-
ages, the circuit has been modified to
operate off of five volts because of the
five-volt relay being used in the latching
circuit. So, this selection of the relay
makes the design more compact

Figure 6 - Schematic For A
Silent Burglar Alarm =

1K
RADIO SHACK

!cnr. NO. 276-1067

2N3904
(ar)

RED
LED

% RESET
PUSH BUTTON

that an LED is used to indicate that an
intruder is present.

The operation of this simple, silent bur-
glar alarm is such that if the trip or sensing
wire is broken, transistor Q1 will be off,
thereby activating the SCR alarm circuit.

i The transistor Q1 is configured as an
» A inverting device, where if an input voltage is
q applied to the base circuit via the 1K-ohm
a5 resistor, the output would be zero.
¢ — So, by looking at the circuit, what we
N e have is basically the transistor being turned
A soka == on and the output being zero volts thus, the

inverting operation of the transistor is keep-
ing the SCR circuit off. But by removing the
trip or sensing wire, this allows current to
flow through the 1K-ohm resistor of the tran-
sistor's collector circuit, thereby establish-
ing the gate trigger current necessary to
turn on the SCR, thus illuminating the LED
circuit.

As a design challenge, instead of using
an LED for the alarm, try using a piezo
alarm in its place. This device will then pro-
vide an audible alert detection circuit.

FURTHER THOUGHTS
AND EXPERIMENTATION

Well, it is hoped that the information discussed
will show how unique the SCR is and its capabili-
ties to latch DC circuits. Although the focus of this
discussion was on the DC applications, the SCR
can be used to control large currents in AC cir-
cuits, but the philosophy behind this column is to
keep it simple and safe and that is why AC circuits
were not highlighted.

One item that could be tried as an experiment
is to take the latching circuit of the SCR and tie it
to a computer, whereby a switch closure is made
and that closure will go through a small BASIC
program which will then send the appropriate volt-
age to tum on the SCR circuit, thereby latching the
external load like a motor or a lamp.

This challenge will be discussed in a future
column. Enuf said, see ya next month in the
Breadbox! NV
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CABLE TV EQUIPMENT

We carry a complete line of
all major brands and accessories

BELOW WHOLESALE PRICES  QUANTITY DISCOUNTS
30 DAY MONEYBACK GUARANTEE « 1 YR, WARRANTY
YEARS OF CUSTOMER SATISFACTION

C & C ELECTRONICS
CALL NOW 1-800-995-1749

Immed. Delivery from Giant Stock! Sorry No CA Sales

HOW TO PROGRAM NEW

CELLULAR PHONES. WHERE TO

BUY PROGRAMING SOFTWARE &

HARDWARE. WHAT ARE SID'S,

MIN'S, SCM'S, GIM'S AND ACCOLC.
FREE INFORMATION

MOTOROLA ABOVE 9122

CELLSOFT SOFTWARE Programs all MOTOROLA phones
above 9122 except digital / one meg, or the LOADER PHONE
which will program ALL MOTOROLA Phones. No need to open the

Write in 36 on Reader Service Card.

I MOTOROLA ESN LOADER. Program ALL

NEW firmware to date WITHOUT opening
the phone. See pages 108/109 of Septem-
ber N&V for review. Works on ALL flips/
micro-tacs/ultra-lites/pocket phones, ul-
tra-classic's and series three and four

[#115 TELEPHONE — FAX cont.

A TO Z OF CELLULAR PROGRAMMING.
Programming instructions on over 300
phones in a software database. Also
back door and test mode access instruc-

phone & no soldering. Don't be fooled by imitations or cheap copies.
Our products are fully tested and Guaranteed.

Other Software available:

Mitsubishi / Diamondtel (3500, 4000, 20x, 22x), NEC (P200, P300, P400,
P600, 110, 180), Panasonic ( EBH30, EBH40, EBHS0, EBH60),

Technophone & Nokia. GE / Ericsson , Other products also available.
FOR FREE INFORMATION CALL

‘Write in 35 on Reader Service Card.

tions for all the popular models; manu-
facturer's contact, system select, lock/
unlock info. N&V special just $59.95. Call:
714-643-8426, FAX: 714-643-8379. C.G.C.

FOR SALE: ATA&T, Hewlett-
Packard, O.E.M. products by mfg. model
and parts no., communication systems,
other items. Ohio Service Supply Compa-
ny, PO Box 8802, Canton, OH 44711-8802.

HOLD & MUSIC ON HOLD Only $29
including shipping. Puts callers on hold
and plays your customized message or
music. Attaches easily to any phone.
Send cheque to V. Eftechiou, 1402 Pine
Avenue, Niagara Falls, NY 14301.

EXTROM COMMERCIAL phone system.
Music on hold, redial, transfer, paging,
intercom, conference, used only 3
months. Will hold up to 16 phones, with 6
lines. Comes with 6 regular phones and 1
speaker phone. 215-643-3245, FAX: 215
643-8586.

REPLACEMENT
BATTERIES

mobile/bag units. NOW ALSO DOES
9340+ AND 94XX FIRMWARE WITH NO
MEMORY LOSS. Includes power supply
and PC hook up cable, $995. We also
have new software and the NEW stand-
alone handheld programmers for all
NEC, Motorola, and others. Call: 714-643-
8426, FAX: 714-643-8379. C.G.C.

MINIATURE JACKFIELDS. Telephone in-
dustry type 19" rack mount jackfields
with bantam jacks. Several styles avail-
able. Connectorized. $40/unit. More info?
Phone 415-665-5606 or FAX: 415-665-0616.

MOTOROLAS, CELLULAR FLIP/BRICK
PHONES COMPATIBLE, DIAGNOSTIC/
COMPUTER PROGRAMMING, CABLE/
HARDWARE SETS. 6:-PC FF SET in-
cludes: (#1) battery holder w/built-in (LOW
RIPPLE-EMI) regulated 6.5VDC power
supply. Toggle switch selects batteries
center pin (DO LINE) for self test COM-
MAND/DIAGNOSTICS or COMPUTER IN-

(ALL NEW—MADE IN USA)
Ve R it TERFACE/PROGRAMMING via RCA DO

BATTERIES

ICOM KENWOOD jack, (#2) shielded line. 12.5VDC power
75 13.2v 1200 mah ) ND ST, jack accepts (#3) AC power adapter & (#4)
85 9.6v 1200 mah 12.5VDC vehicle adapter cord. (#5) pro-

BP7 13.2v 600 mah prietary Motorola FFCP data link plug (8
pins) cable to RJ-45 keyed plug connects

(#6) combination pin-up DB-25 plug, RJ-45

gﬁfaszA?Tz = e (pin-up) & RCA jacks. MODEL 6pc-CSFF
= 1" .| )
BP83A 7_\'25?750 r'nn:h sg;ff KNB4 7.2v 2200 mah $59.00 $99.95 MOTOROLA 8000/9000, BRICK/

ucC’s, 3-PC set incl.,, SPECIALLY WIRED
SANDWICH ADAPTER (14 selectable ter-
minal positions) permits using cellular
phones battery for power. Toggle switch

PB6 7.2v @ 750 mah
PB7 7.2v 1500 mah
PB8 12v 800 mah

BPB47.2v 1000 mah 3"  5$40.00
BP85B 12v 600 mah 3"  $68.00

YAESU NOW AVAILABLE INSERTS CAN‘%AMCORDER selects self test command/diagnostics or
FNB-2 @ 600 mah $19.00 CALL FOR LOWEST PRICES 8mm 2000 mah $36.00 computer interface/programming opera-
FNB-4 12v @750 mah (4") $39.00 + ALINCO 580 % ALINCO 10N, 12N ?‘I’géla! A1 545.00 tions, 8 lines connect to (#2) combination
FNB-4A 12v1000mah  $55.00 AZDEN 3000, 4000 Type G S0 pin-up DB-25 plug & RJ-45 MODEL 3pc-
FNBA77.2v600mah  $30.00 ; ot ICOM BP-2, 3, 5, 7, 8, 75, 85 PANASONIC CS689 *$99.95. CABLE SETS, INCL.

KENWOOD PB-21, 21H, 25, 26
REGENCY MT1000, HX1200
SANTEC 142, 144
STANDARD BP-1

TEMPQ S-1, 2, 4, 5, BP-15, 5-15
TEN TEC 2091, 2591

UNIDEN (BEARCAT)

YAESU 108, 128, 17

FNB-10S7.2v 1000 mah $42.00 PVBPB0/88 12v2.3amps” $36.00

BT AEHUMIRIOLT A SCHEMATIC/INTERFACING INSTRUC-

ek $45.00 TIONS. COMBINATION OFFER: MODEL
8mm @ 2000 mah $36.00 6pc-CSFF & 3pc-CS688 CABLE/HARD-
ot qosiilt WARE SETS $189.00. PRICES: COMPUT-
NP-77H @ 2400 mah $42.00 ER, CELLULAR PHONE & SOFTWARE
ALL ERANDY AVAILABLE PROGRAMS, NOT INCL. PAYMENT:

= - PMO, CASHIERS CHECK OR COD.
SHIPPED UPS GROUND $3.50 2nd DAY
AIR $8.00, COD CASH ADD $4.50. LESS

FNB-12S 12v 600 mah $45.00
290 charger $65.00
(For FNB 17, 10S, 128)

*ALL BATTERY PACKS—GUARANTEED TO HAVE THE ADVERTISED CAPACITY

BATTERY'TECH, |NC. BUSTER'S ELECTRONICS, 2039 CIVIC

28-25 215 PLACE, BAYSIDE, N.Y. 11360 FAX 718-461-1978 ggt%?%??i\tggc?gﬁ?scVtF(';.rﬁzshijg
800-442-4275 — N.Y.S. 718-631-4275 e o e
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NEW, MOTOROLA ESN PROGRAM-
MING SOFTWARE, PROGRAM NEW
FIRMWARE. Works with Motorola pro-
duct through firmware version 9340, no
opening phone, fast and easy. TRANZ-2
SOFTWARE, FIRST TIME OFFERED,
JUST $699. Call: 714-643-8426, FAX: 714-
643-8379. C.G.C.

FLIP PHONE PROGRAMMING MADE
EASY! NEW SYSTEM ALLOWS REPRO-
GRAMMING OF ESN AND NAM IN ALL
MOTOROLA FLIP PHONES REGARD-
LESS OF FIRMWARE REVISION. NO
EXPENSIVE SOFTWARE NEEDED, USES
THE ORIGINAL MOTOROLA SOFTWARE
PROGRAM. NO “TRICK CLIP" NEEDED,
THE PHONE NEVER HAS TO BE
OPENED. THE CF-10 PROGRAMMER IS
THE EASIEST AND MOST AFFORDABLE
SYSTEM AVAILABLE, PRICED AT ONLY
$695. SYSTEM INCLUDES MANUAL,
FLIP PHONE INTERFACE CABLE, PC
HOOK-UP CABLE, AND 12VDC POWER
SUPPLY. THE CF-10 ALSO PROGRAMS
ALL SERIES 3 AND 4 BAGS/MOBILES,
AS WELL AS ULTRA CLASSICS. CALL
TODAY AND JOIN THE DOZENS OF
SATISFIED CUSTOMERS ALREADY US-
ING IT. ICS, 508-261-1030 7PM/11PM EST.

RECEIVE COMPLEX MESSAGES ON
YOUR BEEPER! “Your client has ar-
rived,” “Lunch meeting at 1:00,” “Phar-
macy has prescription ready." Easy to
use code book shows you how to send
thousands of messages. Save time and
money by communicating your complete
message at once without need for call-
back. Works on all beepers! Act now and
receive 2 code books. $9.95 + $1.50 S&H.
Hypertech, 694 NE 76 St. #4, Miami, FL
33138.

SAVE MONEY on long distance tele-
phone service. 13.5¢ per min. flat rate
interstate. 800 Service 14.5¢. Calling Card
17.5¢ (no surcharge). 6 sec. billing, no
term contract, no minimum usage. Con-
tact Bill Dunn, 408-370-7022.

CELLULAR TELEPHONE. Reprogram
from your computer, Motorola bag
changed in minutes. Compare, ours is at
a much lower cost. Software & manual
$199. Voice or FAX 903-389-8352. Call
now. MC/VISA. Bag phones 9122 and
above also.

INTEGRATED 6-CHANNEL VOICE/DATA
MODEMS, Grim IVDM-102B unused with
service manuals. 619-439-1345.

CONTROLLER CARDS:

= SCSI 8bit WDSCS ATXT $40

+SCS| 8bit TMB50 FUTURE D $30

= SCSI 8bit T100/w/CD ROM sw $20

« SCSI 16 bit Adaptec 15428 HD/FD $140
+ SCSI 16bit SMS Omti 822 HD/FD $60

* SCSI & SVGA 16 bit, 1MB, HD/FD $100
* SCSI MC 1640 Adaptec $95

« IDE I/O s/p- game 16/32 bit VLB $25

« IDE 16 bit DT3767A 16bit HD only $4

= ALL 8 Bit WD 1002-27X HD $30

« RLL 8bit ST 11R SEAGATE HD $30

« RLL 16bit Seagate ST22R HD/FD $20

* RLL 16bit Adaptec 2372C HD/FD $20

* RLL 16 bit WD 1003-SR1 HD only $15

* MFM 8bit Everex EV340 to 60MB $35

* MFM 8bit SMC 4003PC HD to 20mb $20
« MFM 16bit SMS OMTI 8240 HD/FD $20
« MFM 16bit DTC 7180 HD/FD $20

* ESDI LARK 331 16bit HD/FD $50

= ESDI 16 bit DTC6180 HD only $35
*ESDI 16 bit DTC 6280 HD & FD $45

* 4 Floppy 8 bit 360k -2.88 w/CBL $15
CARDS:

* 8 bit MEMORY CARD 2MB/OK $10

* AT/XT I/O 25/1P w/cables §20

* AT Multi 10 Holds 4 MB w/OMB $20

= SVGA 1MB W/A STB $59

* VGA 8 bit 256 K $20

= CGA 8 bit 128K $20

* Motherboard 386SX-40 w/CPU 0 K $80
* Motherboard 486 128K ca/ no CPU $80
* 1200 BAUD MODEM INT/EXT $10

* 14.4 FAX/MODEM W/SOFTWARE $75
* 14" Paper White VGA MONITOR $75

—— N —

Team America’s “COMPUTER PERIPHERALS”

= MFM 16bit Everex EV349 HD/FD $35

. — 3 0AY WARRANTY - ALL ~.
(MINI TOWER CASE - BLACK') #” cALL, WRITE OR FAX FOR OUR INVENTORY
'w/230 WATT PS + Hardware |% FAXON DEMAND: 818-787:2139- 24HRS

s.JUGT CALL FROM ANY FAX MACHINE ,

"'l-——--‘

$45.00 HI QUALITY

Drives:
» 360K 5.25" FDD blk/beige HH $15

= 720K SMD FDD BLK $25

+ 1.2 CANNON FDD Beige $45

* 1.44 TEAC FDD Beige $45

= 20 MB SEAG ST225 MFM 5 1/4 " $59

* 20 MB MIN B425 SA SCSI 3 1/2 $59

= 32 MB SEAG STI38N SCSI 3 1/2 $59

* 40 MB SONY 2040A SCSI 3 1/2 859

* 90MB ST 2106E ESDI 5 1/4 $75

= 338MB Micrp 1558 ESDI $300

= 420 MB CONNER CFS 420A IDE $259
More Terrific Values

* Lap Top Nylon Case Grey w/strap $15

* XT/AT Case w/oPS $15 w/150wPS $25
 Cable Sets, HD, MFM, RLL or ESDI $3
» Cable Sets, FD & IDE, $4

* Adapter Kits 3-1/2 to 5-1/4HD or FD $5

™ Cam KB BoARS s 800

'l  AT/XT SWITCHABLE

Write in 39 on Reader Service Card.

CABLE TV

CELLULAR CLONING. All Motorola flips
and bags. Bag phones $200, flips $350.
Will program yours for $100. Call Bull-
seye Services for info, 803-934-2464.

12 HOUR TELERECORDER complete
unit. Records automatically and clearly
all telephone conversations 12 hours on
a single tape. Special offer just $79
including shipping. Send cheque to Vakis
Eftechiou, 1402 Pine Ave. #400, Niagara
Falls, NY 14301. Dealers wanted.

RING DECODER. Decodes up to 4 unique
rings purchased from your local phone
company. Not available in all areas. Have
up to four phone numbers on one line.
FCC 68 cert. Save big monthly bills.
$79.95. $5 reg. mail or $6.90 2 day air
COD. LOGICAL DESIGN TOOLS, 5403
Everhart, Box 55, Corpus Christi, TX
78411. Phone/FAX 512-888-4535.

FOR SALE: NEW MERLIN telephone sys-

Advanced

Super-Pio (Pio3+)

Ku-Band
SATELLITETV™

Theory, Instaltation and Repair

SATELLITE TV from 18 INCH DISHES?
PROFIT from the small dish revolution now upon us!
Ku-band Satellite TV "Bible"

° 0 erallon mslallat:on and troubleshooting
satellite systems
° Footprlnl maps and video standards

tem. New voice mail contact for the PRODUCT

AT&T Merlin telephone system. Send for

full details and gther cgmmunica!ions. STEALTH $48.00

Alex Mastin Reller, PO Box 8802, Canton, FIB-3 536.00

OH 44711-8802. MB80 $50.00
SA3 $36.00
SUPER-PIO (Pio3+) $60.00

TZPC145G with P/G $57.00

XL2100 with P/G $44.00

432 pages, 8.5x 11"

_ CREDIT CARD orders also ac
TEL:3034994551

® and much more wam’m
wmmm%
10 ORDER - Send $30 pl P oSt surge curreat
o Ba m ;:bega#%:: “% ” PT250 Power Inverter $34.00

wmam&mmmm
microcontroller technology. It is compatible with all Jer-
rold Systems including the Impulse and the Starcom series
(except baseband). Guaranteed to work anywhere coast to
coast.

digital microprocessor controlled decoder with 2
digital microcontroller chips will work on all Scientific At-
lanta systems including 8536, 8536+, 8580 (except 8570,
8590, 8600). Guaranteed to work coast to coast.

Improved version of Pioneer "Green" with 2 advanced digital
microcontroller chips. It will work on all Pioneer systems (ex-
cept baseband). Guaranteed to work coast to coast.

Panasonic 99 Channel Wireless Converter

Zentek 99 Channel Wireless Converter

lhlfdwmdmd voha.omimd.

DESCRAMBLERS

Best Wholesale Prices in the U.S.AL! Guaranteed to Work!

The Newest and the Latest

CALL NOW AND GET

BIG SAVINGS!

We Will Beat
Anyone’s Prices
Advertised In

This Magazine!

Above prices are for quantity orders only! Please call for small quantity pricing.

Zentek PT250 250 Watt DC-t0-AC Power Inverter
mmbﬁ:ﬁ,unvdmmauﬂmwwzhmww

bcplbh—
hlll.

Eou!der CO 80302

ted
: FAX:303-933-8720

FREE CATALOG of books, videos and software on

Satellite Television, MMDS & SMATV

‘Write in 40 on Reader Service Card.

PAY TV OPERATOR. LOCAL AND
FOR UNAUTHORIZED USE.

o) 1-800-772-6244 wi:soust

muhmmmﬁrmmmm Dept.: KNV114
U.S. Cable TV, Inc,, 4100 N. Powerline Rd,, Bldg. F-4, Pompano Beach, FL 33073

NO FLORIDA SALES! nummmwunmmmmmm ANY
FEDERAL LAWS PROVIDE CRIMINAL AND CIVIL PENALTIES

Write in 38 on Reader Service Card.
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n this article, we will build a telepresence

N robot (T-Bot).

Telepresence robots are

&l planned for use in a variety of scientific,

entertainment, business
ry, and industrial app

military, explorato-
ations. T-Bots can be

made for a few thousand dollars that rival sim-

ulations currently costing hundreds of thou-
sands, if not millions of dollars.

What’s in a Name?

The late science fiction (SF)
writer Robert Heinlein is credited as
the first person to predict the use of
telepresence robots in his 1940 SF
novel titled Waldo. In the story, a
human operates mechanical puppets
(called “waldos”™) to do his bidding

system are the same as used in virtu-
al reality (VR). Figure 1 illustrates a
basic telepresence system.

In virtual reality, we achieve
immersion into a synthetic computer
generated environment by fooling our
senses, as best as we can, to believe
in and interact with the computer syn-
thesized environment.

be a perfect
golem. The illu-
sion created is
that the opera-
tor has merged
or is contained
within the robot
structure,
Current telepresence systems fall
quite short of this goal. In most cases,
however, the remote robot is a vehicle
— like the one we shall build. The best
telepresence existence available with
these rudimentary T-Bots is to believe
one is actually driving the vehicle
from inside. This is the telepresence
we are striving for.

T-Bots can be built to explore and
operate in harsh or hazardous envi-
ronments. A partial list of remote
environments includes arctic under-
water diving, ocean floor rover, forest
fire, active volcanos, nuclear reactor,
the moon, Mars, or anything in

r————---ﬂﬂ————-————————————————1
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from a remote location.

Rather than use the term waldo, |
found the word golem from Yiddish
mythology more suitable. The story
of the golem describes the intentional
placing of a human spirit in a clay fig-
ure. The spirit controls the clay figure
to do its bidding, which it would not or
could not do in its human form. Once
the golem's work was finished, the
spirit returns to its human form. This
definition adequately describes the
new science of telepresence. | there-
fore have named my first telepres-
ence robot Golem .

What is Telepresence?

Telepresence is a high fidelity
form of remote control that projects
the senses of the human operator into
a robot at a distant site. The inter-
faces used to create a telepresence
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In telepresence the environment
is real but remote. So, instead of a
computer generating a synthetic envi-
ronment, the sensors placed on the
remote robot feeds all spatial and
environmental information to the
user,

On the human side, as stated
before, the same VR equipment is
used to fool our senses into believing
that the environment is real. In this
case, however, our immersion (pres-
ence) is at the remote location of the
robot.

Different levels of presence are
achieved depending upon the fidelity
of the interfacing devices. A
humanoid robot that could accurately
follow human movement, gestures,
locomotion, and balance, while pro-
viding visual, thermal, tactile, and
force reflection over its entire exo-
skeleton to the human operator would

between.
System Sub-Structure

The framework upon which we
will build our T-Bot is a radio-con-
trolled (RC) electric car. Ideally, the
model car should have proportional
steering and speed control, This is the
type of model used in building the
prototype. A less expensive RC
model may be used, but you won't
have as much control when driving.

Figure 2 is a photograph of the
RC model car. It has a spring suspen-
sion system. The suspension system
can be incorporated with a sensor
system to provide a feel of the terrain.
But we are getting ahead of our
selves.

Purchase an RC car that is bun-
dled with a battery charger and
rechargeable batteries. With some RC

by John Iovine == == wm =

ystems

models, these items must be pur-
chased separately.

A Little on RC Models

Radio-controlled models have
evolved into a popular hobby. There
are radio-controlled airplanes, heli-
copters, gliders, power boats, sub-
marines, cars, motorcycles, etc. Most
models are suitable shells and spring-
boards for golem-type robots.

Not long ago, RC models were
exclusively gas powered. In the late
'70s, improvements in battery tech-
nology and electric motors made
electric-powered vehicles a viable
option.

Model cars are typically con-
trolled from a two-channel radio. One
channel controls steering and the
other throttle. Each channel is con-
trolled by a potentiometer inside the
transmitter, The steering potentiome-
ter is often connected to a small steer-
ing wheel on the transmitter control.
The throttle is usually connected to a
trigger or stick.

An encoder chip in the transmit-
ter modulates a pulse-width on the
transmitter’s carrier signal. The pulse-
width is based on the position (resis-
tance) of the potentiometer's shaft.
The pulse-widths are varied between
1 and 2 milliseconds (ms) (Figure 3).

When the potentiometer is in its
center position, the pulse width corre-
sponding to that channel is 1.5 mil-
liseconds. When the control is pushed
to one extreme, the pulse width
increases to 2 ms. When pushed to
the opposite extreme, the pulse-width
shrinks to 1 ms.

The receiver decodes the pulses
on the carrier signal and sends
them to their respective servo-
motors. The servomotor is an
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integral unit, containing a motor,
gearbox, output shaft, and a PC
board.

The PC board on the inside of the
servomotor generates a reference
pulse that is based on the position of
an internal potentiometer connected
to the output shaft.

A decoder chip on the internal PC
board compares the incoming pulses
from the receiver to the reference
pulses. The servomotor attempts to
match the pulse-widths of the two sig-
nals by adjusting the position of the
servomotor’s output shaft. This is
how the servomotor tracks and holds
its position based on the signal from
the transmitter.

Eyes

The eye(s) for our T-Bot is a
microminiature video camera (Figure
4). The B/W camera cost is approxi-
mately $200.00. Color versions are
available for $150.00 more, and are
well worth the additional money if
your pocketbook can afford it.

The overall size of the camera is
quite small. So small, in fact, that two

y video cameras may be mount-
ed side by side and have the

| approximate IPD of 63 mm

between lenses. Mounting a pair of
cameras like this will enable the T-Bot
to transmit realistic stereo pictures to
the operator.

For the prototype, we will use just
one camera. Later, we will discuss
improvements to the system that will
add stereo-vision to provide depth
perception to improve telepresence
and operation.

The prototype T-Bot contains a
single microminiature video camera.
As with the head-mounted display
(HMD), the T-Bot subsystems are
built in modular form. Therefore, if
the reader wishes to create a stereo
system in the future for the T-Bot, all
video components are reusable.

Head Tracking

Although eye tracking is still too
difficult to easily incorporate in an
HMD, we can provide head tracking.
Head tracking will allow the video
camera to turn in synchronization
with head rotation. This allows the
operator the freedom to look to the
sides while driving the model car.

No facilities are being incorporat-
ed for tilt (up and down). Although
adding tilt is possible, it adds com-
plexity to the servo mechanism

[y e bl i’ ek mi St el oot ety e et et |
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design. Interested readers can
employ the same type of servo sys-
tem used for rotation to incorporate
tilt.

Construction

Construction of the T-Bot begins
by analyzing the chassis of the model
car. Most RC model cars have an
outer cosmetic shell that makes the
model look like a standard vehicle:
car, truck, Landrover, etc. Remove the
outer cosmetic shell of the RC model.
Secure the equipment directly onto
the chassis.

The Golem | needs three separate
power supplies — one each for the
video camera, video/sound transmit-
ter, and servo motor. Both camera
and transmitter each use a 12-volt
battery power supply made from
eight AA batteries. The servomotor
with receiver module uses a 6-volt
power supply.

Although it may be possible to
supply both the camera and receiver
from a single 12-volt supply, this will
deplete the batteries too quickly,
making the T-Bot run-time short.

When purchasing the AA battery
compartments, make sure they are
the type that have the terminals for a

Video Transmitter

The video transmitter is a kit
available from Images Co. (Figure 6).
Put the kit together according to the
instructions supplied. Before tuning
the transmitter to Channel 3 or 4 we
need to make two simple modifica-
tions to improve its performance.

The first modification on the
video transmitter is the power supply.
The transmitter is supposed to run
using a single 9-volt battery. A single
O-volt battery power supply is too
weak to operate the transmitter to
specification. Instead, use a 12-voit
battery supply made from eight AA
batteries.

The second modification calls for
placing a 75-ohm 1/4-watt resistor on
the transmitter output. The 75-chm
resistor is placed on the solder side of
the PC board. Solder one end of the
resistor to the antenna pad and the
other end to a circuit ground pad.

Figure 7 illustrates the proper
placement of the resistor. Notice in
the picture that there are two resistors
shown. The reason for this is that |
didn't have a 75-ohm resistor in my
parts bin. | therefore used two
150-ohm resistors in parallel
which is equal to a single 75

I——————————————————————-————————

standard 9-volt snap-on battery clip.
This will reduce the amount of sol-
dered wires and simplify construc-
tion.

To keep the component mount-
ing simple and modular, we will
make liberal use of Velcro™ material.
Velcro material is typically sold in
strips, by foot increments. The velcro
strip is made of two mating strips of
material that adhere to one another.
Each strip has self-adhesive on the
back. The Velcro material is mount-
ed to the chassis with the mating
strip placed on the component to be
mounted.

The battery supplies are mount-
ed to the car using Velcro. This allows
for easy removal of the battery packs
from the car to replace worn out bat-
teries. Velcro is used on top of the bat-
tery compartments for mounting the
video transmitter (Figure 5).
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ohm resistor.

After making these two modifica-
tions, tune the transmitter according
to the directions supplied with the Kit.

Mounting the Video
Transmitter

In the prototype, the video trans-
mitter is secured on top of the batter-
ies using Velcro. The 9-volt battery
holder on the transmitter PC board is
not needed to hold a battery.
However, it makes an excellent loca-
tion to secure the servo motor and/or
video camera.

Miniature Video Camera

The miniature video camera does
not require construction. It is a fin-
ished product and may be used as it's
received. The camera has three wires
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coming out of it to connect power and
output the video signal (Figure 8).

The experimenter needs to sup-
ply power to the camera and make a
suitable mounting bracket to hold the
camera onto the golem robot. The
video-out from the camera goes
directly to the video-in of the video
transmitter.

Mounting the Video Camera

There are two options regarding
the mounting of the video camera.
You can start out with a fixed camera
position or it can be mounted on top
of a servomotor for head tracking.
The servomotor is naturally more
complex and requires the building of
a head tracking unit. You may want to
try the fixed position first, to keep the
construction simple.

Fixed Mounting

Whether you use fixed or servo
mounting, you need a small bracket
to secure the camera to the
chassis. The bracket is made
from a small piece of 1/16"
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thick transparent plastic (Figure 9).

The plastic is heated gently over a
low flame until it softens enough to
bend one end 90 degrees. If the plastic
begins to bubble or catch fire, it's too
close to the flame. Get a piece of scrap
wood, a 2 x 4 works well. We will bend
the softened plastic over the wood's
corner to make the 90-degree bend.

Put on a oven mitt on the hand
that will bend the plastic. Scratch or
mark the end of the plastic approxi-
mately where you want to place the
bend. Hold the opposite end with pli-
ers. Hold the plastic over a low gas
flame using the pliers until the plastic
softens. Move the plastic horizontally
over the flame so that the entire side
softens and not just a section.

When the plastic is soft, remove it
from the flame and place it on the 2 x
4 lumber. Align your mark so that it is
over the edge of the wood. Using your
mitten-covered hand, press down on
the plastic creating the 90-degree
bend. Allow the plastic to cool com-
pletely before doing any further work.

The corners of the camera’s PC
board have four small holes suitable
for mounting the camera. Hold the PC

R ——————— y

board to the plastic bracket and
mark the position of the four
holes. Remove the camera and
using an .065 drill bit, drill the
four holes. A .065 drill bit is
commonly used to drill holes in
PC boards. Mount the camera to
the bracket using four #0-80
machine screws and nuts.

Drill two small holes on the
bottom of the plastic bracket.
Find a suitable place on the
model car's chassis to mount
the bracket, then drill two
matching holes. Use the bracket
holes as a template to insure
accurately lining up the holes.
Mount the bracket to the chassis
using machine screws and nuts.

After the bracket is attached
to the chassis. Mount the video
camera to the bracket using the
0-80 machine screws and nuts.

RC Servo Mounting

Before we can mount the
camera to a servomotor,

we need to purchase the servomotor.

The servomotor is just one compo-

nent in a complete RC control unit.

The front end of the RC control is
the potentiometer and transmitter cir-

cuits typically use crystals to fix their
operating frequency. The crystals are
mounted in sockets for easy
removal and replacement. To
change the operating frequen-
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cuit. The back end is placed on the
model car and consists of the receiv-
er and servomotor.

RC controls are usually sold as a
complete unit, so the transmitter and
receiver frequencies match.

Typically, the transmitter has two
or more channels. Each channel can
control a separate servomotor. We
only need one channel for our basic
T-Bot. However, if you expect to do a
little expansion, like adding a tilt con-
trol, you may want to purchase two
receivers and servomotors with the
RC package.

The transmitter and receiver cir-

cy becomes a simple matter of
changing the crystals.

When purchasing the RC control,
compare the operating frequency of
the unit to the frequency of the RC
car. They should not be the same. If
both operate on the same or close fre-
quencies, you may get.some cross
talk between receivers that will render
the vehicle inoperative.

If cross talk should happen
between receivers on the RC model
car, turn off the head tracking and
operate the camera as a fixed h

10

position unit until you can
replace the head tracking

r———————————-——_——————-—-—-—————1



unit's crystals.

A typical receiver with its servo-
motor is shown in Figure 10. The top
of the servomotor has a circular disk
that is used for standard model RC
controls. This disk can be removed to
work on it; take out the center screw
and pull up on the disk.

To mount the camera to
the servo, remove the disk

r——-u—-—-———-————————————-—————
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from the motor. Use the disk as a
template to drill two holes in the bot-
tom of the plastic camera bracket.
Secure the bracket to the disk using
two #0-80 screws and nuts. Re-attach
the disk to the servomotor and
replace the center screw to the disk.

The servomotor camera assembly
may be positioned anywhere you like
on the model car. One location you
may want to try is the unused 9-volt bat-
tery bracket on the transmitter circuit
board. Secure a piece of Velcro to the
bottom on the battery holder. Place the
matching piece of Velcro on the base of
the servomotor. Then, insert the servo-
motor video camera assembly into the
battery holder (Figure 11).

Head-Tracking Device

The head-tracking device is
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kept simple by using off-the-shelf
components instead of hand-building.
The head-tracking arm is made from
a standard lamp fixture (Figure 12).
This fixture has moveable spring
loaded joints allowing the operator to
move their head more freely. The
base of the lamp can be easily con-
nected to a shelf or desk top near the
operator.

Before beginning construction,
it's a good idea to check the RC unit
out first to insure that it is in good
working order. As stated previously,
transmitters usually have two or more
RC control channels. Put batteries
into the transmitter and apply 6 volts
to the receiver circuit.

Since we only need one servo on
the golem, find out which control
stick controls the channel the servo-
motor receiver is tuned to. Mark that
controller stick.

Servomotors have approximately
90 degrees rotation. By moving the
control stick back and forth, the
servo should rotate left to right in pro-
portion.

Construction of the head-tracking
unit begins by disassembling the
transmitter of the RC control (Figure
13). Typically, there are two poten-
tiometers (pots) in
the  transmitter
control. We only
need to remove
the pot that con-
trols the servo-
motor. Leave the
other one in place.

The potentiome-
ters are usually
held in a gimbal
housing by one set
screw on the shaft.
Loosen the set
screw and remove
the pot from its
housing. Then, cut
the wires from the
circuit board lead-
ing to the pot you
removed. Keep a
sufficient length of
wire on both the
circuit board and
pot to connect

new wires. Next, remove
the transmitter circuit from
the transmitter housing
(Figure 14).

The end joint of the
lamp fixture that holds the
lamp socket and shade can
also hold the potentiome-
ter. Loosen the screw that
controls the tension and/or
position of the lamp socket
on the lamp arm. If neces-
sary, remove the screw
completely. The lamp
socket is held on a shaft.
Gently remove the lamp
socket assembly from the
arm.

Once the lamp socket
assembly is removed, cut
the wires holding the lamp
socket to the fixture. Leave
3 inches or so of wire on
the fixture; we need to use
them shortly.

The potentiometer
(previously removed from
the transmitter) fits perfectly in the
end joint fixture (Figure 15). We will
use the wires left on the fixture to pull
the three 22 ga. stranded wires
through the fixture for the pot control.
You don't need to do this operation.
You could just tape the wires to the
outside of the fixture. But having the
wires pulled through the fixture gives
a professional and cleaner look to the
head tracker.

Cut three lengths of 22 ga. strand-
ed wire about 2 feet longer than the
length of the lamp fixture. If the wires
have different color insulation, all the
better. It will help when connect-
ing the pot to the circuit.

Strip off about 1/2" insula-
tion from the fixture wires.
Solder one end of the three 22
ga. wires to the fixture wires. We
are soldering the fixture wires to
the 22 ga. wires to make a good
mechanical bond to pull the new
wires through the fixture. If you
just tape the wires together,
you'll stand a good chance of
getting the wires halfway
through the fixture before it pulls
apart. Once the wires have been
pulled through, cut off the fix-
ture wires.

Solder the ends of the three wires
pulled through the fixture to the wires
left on the pot. Solder the opposite
ends of the wires to the transmitter
circuit. Make sure that the wires from
the pot are reconnected to their origi-
nal connections on the circuit board.

Reconnect the antenna to the
transmitter circuit if it had to be
removed when disassembling the
transmitter. Use a battery power sup-
ply similar to those used on the car.
The new power supply should be of
equal voltage to the original. The trans-
mitter circuit board can be placed in
any suitable enclosure that can hold
the transmitter and power supply.

r—————-———————--—-——————

Connection to HMD

We use two magnets to connect
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the potentiometer on the lamp arm to
the top of the HMD. The ceramic
magnets are 1" x 1" x .5" in size. Use
epoxy glue or hot glue to secure the
magnets to the bottom of the pot and
top of the headstrap of the HMD.
Make sure the magnetic fields of the
magnets are aligned properly so that
they attract one another after they are
secured to their respective compo-
nents.

Do not substitute a piece of steel
for one of the magnets. The
magnet-steel connection will
slip when the HMD rotates. 's

| prmsbs el e beeredes

L o o e e et e e e i s o i e

Position the lamp arm so that the
potentiometer is in close position to
where the HMD will be when worn by
the operator. To make the connec-
tion, bring the HMD and pot magnets
together. Turn on both circuits. As the
HMD turns, so does the camera/ser-
vomotor. The effect is dramatic.

Theoretically, | knew what to
expect from the head-tracking sys-
tem — turn my head and the camera
pans in that direction. However, that
didn’t prepare me for the real time
operation of the video link. | was
impressed with overall performance
and | hope you are too. After the ini-
tial euphoria, adjust the system to
minimize any physical stress (mean-
ing, align the lamp arm to the perfect
height and direction for coupling to
the HMD).
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Troubleshooting

Assume the camera and HMD
are not properly aligned (meaning
when the HMD is facing straight ahead,
the camera is veering to one side or
the other). This is a simple problem to
correct. Loosen the screw holding the
potentiometer shaft in the lamp
assembly. Turn the shaft until the cam-
era and HMD are perfectly aligned,
then retighten the holding screw.

If the camera zigs when it should
zag, reverse the outer leads on the
potentiometer.

The finished golem robot
is illustrated in Figures 16
and 17.

r—u——-—-n—t-—-———-———_—————--——-—-l
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Adding
Realistic Car
Controls

Golem | uses
the standard RC
control that came
with the car. The
realism of the
telepresence sys-
tem can be greatly
improved by ad-
ding realistic car
controls. This isn’t
difficult. What is
involved is remov-
ing the circuit and
potentiometers
from the RC trans-
mitter control,
making a mock-up
steering wheel for
one polentiometer
and a foot pedal
throttle control for
the other poten-
tiometer.

Adding
Sound

Golem | has the facilities for
sound. All you need to do is add a
microphone and preamp to the car.
The signal output from the preamp is
fed into the sound in the RCA plug on
the video transmitter.

The sound will be transmitted to
the TV along with the video. If you
wish, you can plug headphones into
the earphone jack on the LCD TV for
private listening.

Talk

A child’s walkie-talkie can be

placed on the T-Bot allowing the oper-

ator to speak from the T-Bot.

Improving the
Telepresence
System

Golem | is a
basic telepresence
system that can be
improved tremen-
dously with a little
thought. All im-
provements  will
add cost to the
system. However,
these sub-systems
may be added
over a period of
time.

Stereo-Vision

Implementing
stereo-vision on
the Golem | is a
worthwhile
endeavor. There
are a great many
benefits to be
derived, most im-
portantly, depth
perception. Before
undertaking this

—————— —————— T —— W ——

project, it is important to realize that
the HMD (from a previous article) can
only present monographic video
images. Therefore, the HMD will also
need to be rebuilt using two LCD dis-
plays to display the stereo-graphic
video. The reader, of course, has the
option to design a stereo-graphic sys-
tem outside an HMD.

The small size of the miniature

video camera is perfect for stereo-
graphic imaging. Two cameras can
be positioned side by side at a same
interocular distance (IOD) of the
eyes. To be more specific, the aver-
age interocular distance for adult
humans is 63 mm. The camera’s lens
can be positioned, from center to cen-
ter, at 63 mm apart. This is the same
space between the lenses that the
eyes use for depth perception.

Seeing
in stereo
from the
golem pro-
vides depth
perception
to the oper-
ator when
they are dri-
ving. Stereo-
vision
becomes
increasingly
more impor-
tant when
robotic arms
are in use.
Being able to
see the
manipulator
(robot arm)
move along the Z axis allows for effi-
cient operation.

The Z dimension is lost in a
monocular view. This forces opera-
tors to gently bump into objects to
approximate the robotic manipula-
tor's location along the Z axis.

In addition to the video cameras,
two video transmitters — one for each
camera — are required. The transmit-
ters should be tuned to transmit on
different TV channels.

When the stereo system is set up,
the operator of the vehicle will see the
T-Bots environment as a three-dimen-

sional picture. However, the stereo
images transmitted will not contain
convergence clues as discussed pre-
viously in the HMD construction. The
stereo video cameras are in a fixed
position looking straight ahead.

To include convergence clues
would require extensive engi-
neering. The HMD would need
to incorporate eye tracking. 15
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The eye tracking information would
then be transmitted to servomotors
that would rotate the video cameras
in direct proportion to the eye con-
vergence. A master-slave system
such as this is currently beyond the
hobbyist market.

Digital Compass

Previous VR articles have ‘8
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included plans for a digital compass
that is suitable for use on the golem.
The compass can be set up in two dif-
ferent ways. The first method keeps
the LEDs of the compass in the visu-
al field of the video camera. A quick
look informs the operator in which
direction the golem is traveling. The
second option uses a radio link
between the digital output of the com-
pass on the T-Bot and the remote
location of the cperator.

The digital compass is needed
more on boat, submarine, or flying
golems that will be discussed in



future articles. Golem | can be used
for systems design and check-out.

Rumble Interface

When driving the model car via
telepresence, you can not feel the
roughness of the road as you drive.
To incorporate a rumble feature into
the system, you could use the spring
suspension of the model car. Any
number of sensors can be used for
this purpose. For instance, piezoelec-
tric transducers, hall devices, and
strain gauges.

The challenge to the experi-
menter is not in detecting the rumble,
but in providing that information to
the seat of the operator. Most motion
platforms use expensive pneumatic
and hydraulic systems. If cost is an
issue, this isn’t an option.

A cheaper solution can be found
in the ThunderSeat by ThunderSeat
Technologies. The ThunderSeat uti-
lizes any sound source to generate
vibratory sensations. It contains a
subwoofer speaker coupled to an
acoustical wave chamber inside the
seat. The wave chamber vibrates the
entire seat. The low frequency
(woofer) speaker can handle up to
100 watts of power. Frequency
response of the system is 50 Hz - 3.7
KHz. This was originally designed to
work with flight simulator programs
running with a sound card on a PC,
The output from the sound card is fed
into an amplifier, then to the
ThunderSeat.

Tilt Interface

Mot all cats are grey, nor all roads
level. As with the rumble interface
there are several transducers one can
use to determine tilt. Figure 18 illus-
trates two simple tilt sensors. One

uses a steel ball in a plastic enclosure.
When tilted, the steel ball makes con-
tact with electrodes placed in the
enclosure. Mercury switches may
also be used.

Electrolytic tilt sensors are expen-
sive, but are excellent sensors. A sin-
gle electrolytic sensor can provide tilt
information from two axes. Spectron
Inc.’s SP5000 sensor is hermetically
sealed, with one center electrode sur-
rounded by four equidistance elec-
trodes. As the electrolytic fluid makes
contact with the internal electrodes,
the AC resistance between the elec-
trodes varies in proportion to the
degree of tilt.

Unfortunately, the electrolytic
sensors cannot be read using a DC
voltage source. This would cause the
deposits to form on the electrodes
rendering them useless. Instead, an
AC voltage of approximately 3 volts
with a frequency of 1000 Hz is fed to
the sensor. The AC voltage from the
center electrode is in proportion to
the tilt of the sensor.

If one were to use the electrolytic
tilt sensor, | can suggest one way to
set up the information flow. Connect
the AC output of the tilt sensor to a
bridge rectifier to obtain a DC equiva-
lent voltage. The DC voltage is fed to
a voltage controlled oscillator (VCO).
The VCO output frequency varies in
proportion to the input voltage. The
output of the VCO is transmitted over
a radio link to a receiver on the
motion platform. The receiver reads
the frequency (tilt) and activates a
proportional control to tilt the plat-
form.

Spectron Inc. offers an integrated
circuit — the SA40011 — that simpli-
fies interfacing electrolytic tile sen-
sors. The DC output from the
SA40011 can be fed to a VCO as
described above.

Again, implementing tilt to the
operator is the difficult part of the sys-
tem. Proportional pneumatic or
hydraulic systems can be employed
to the seat to provide tilt.

Greater Video Range

The video range of our small
transmitter is approximately 300-
2000 feet. That's about the limit for a
street legal transmitter operating on
TV broadcast bands. Obviously, for
longer distances, another system
needs to be employed — amateur tele-
vision (ATV).

ATV has been around for a num-
ber of years. It's been a method for
radio amateurs to communicate via
two-way television. ATV had been the
province of the elite radio hobbyist
due to the expensive cost of equip-
ment. However, recent advances in
solid-state technology have changed
that.

The components for a 5-watt ATV
system can be purchased for
$200.00, excluding TV monitor and
video camera. The video camera on
Golem | and the LCD TV in the HMD
are suitable for ATV use, Less power-
ful ATV systems (3/4 watt) can be
purchased for under $100.00. That is
still seven times more powerful that
the transmitter currently used on the
Golem 1.

A Technician Class amateur
license is required to operate these
systems legally in the (.S. Currently
the Technician Class license no
longer requires a knowledge of Morse
code. Interested readers should con-
tact a local amateur radio club for
more information. Or you may write
American Radio Relay League
(ARRL), Newington, CT 06111; (203)
666-1541,

A 5-watt ATV system can trans-

mit a distance up to 3040 miles,
depending upon local radio interfer-
ence, terrain, weather, etc.

More Models

With the experience gained in
building this T-Bot system, the reader
can build other models. The compa-
ny that makes erector sets has revi-
talized and updated themselves and
brought a number of interesting kits
to the market. The kits are called
Meccano-Erector sets that include
motors, gears, and pulleys along with
the standard erector set materials.

There are standard kits for build-
ing trucks, cars, motorcycles, land
rovers, etc. The kits provide a good
springboard for building exotic T-
Bots explorers. Kits are available
locally through Toys R Us dealer-
ships. NV

Parts List

Microminiature B/W
video camera
$200.00
TV Transmitter (KIT)
$45.00
Radio Control System
(1 receiver)
$50.00
Lamp Fixture for Head Tracking
$24.95
Ceramic Maqnel 1 G 0 N (00 S
$5.00
Velcro material 1 foot length
$4.50

Available from:
Images Company
P.O. Box 140742

Staten Island, NY 10314

(718) 698-8305

[#115 TELEPHONE — FAX cont. |

PHONE SYSTEMS WANTED!!! We buy
AT&T MERLIN, SYSTEMS 25/75/85 and
other AT&T phone systems. Please call
for a quote or fax us your equipment list.
COMPUTER KEYWAYS, 513-847-2300 or
FAX 513-847-2350.

MOTOROLA CAR-KITS. Convert your
“Bag” phone to a car mount. Includes
data and power cables, hands-free mic,
hang-up cup, fuse holders, mounting
brackets and installation guide. Special:
$40.95. Call: 714-643-8426, FAX: 714-643-
8379. C.G.C.

NEW TAS EQUIPMENT! Start your own
professional answering service with this
computerized call forwarding identifier.
Start-up system as low as $3,995. For
more information call 904-656-2262.

OKIMOD PRESENTS THE WORLD’S ON-
LY KEYPAD SELECTABLE, FIVE ESN
PROGRAMMABLE, HANDHELD CELLU-
LAR SCANNER TEST PHONE for the
introductory price of $700 or send us your
OKI900 and we will modify it for $400.
Sold for legal use only. 1-800-TEST-OKI.

KEYBOARDITELEPHONE! Compuphone
is designed for PC operators who require
simultaneous use of their phone and
keyboard. $229.95 (+ $7 S&H). Mention
this ad for $30 off! Call: 908-840-5959.
H.E.S. Electronics, PO Box 183, Brick, NJ
08723. BBS: 908-840-6921.

COMPONENTS

PRECISION RESISTORS. 12 different one
percent down to one hundredth of one
percent tolerance, good for calibrating.
Mfg. by SHALLCROSS, DAVEN, DALE,
etc. $10 postpaid, Write for other specific
values. Write to John Bartholomew, 519
Lower Terrace, Huntington, WV 25705.

EPROM PULLS AT GREAT PRICES! 2716
$.40, 2732 $.55, 2564 $.75, 27128 $.85,
27256 $1.05, 27512 $1.45, 27C010 $2.80,
27C040 $9.80, NEW Switching power sup-
ply: +5 @ 8.0A, +24 @ 2.0A (or +12 &
-12) $9.95 ea. COIN-OP GAME BOARDS
(used and working): Double Dragon $22,
Ikari Warriors $20, Donkey Kong $35, Dk
JR. $35, Time soldiers $30, Rampage $45,
Midnight Resistance $40, Speed Rumbler
$49, Matt Mania $35, Mania Challenge
$35, Popeye $35, Lady Bug $45, P.O.W.
$65, Smash TV $150. Call Great Western
Inc., 1-800-466-2424.

27C4096 = 27C240 EPROMS: 4 meg, 40
pin, 16 bit. 300 available, make offer. Bob,
512-447-8898.

RF AMP MODULE. Phillips BGY 588, freq.
range 40-550 MHz, power gain 34.5dB @
50MHz $10 ea., 3 for $25. Call Roger @
General Science & Engineering, 716-338-
7001.

PRESSURE, CO2, Temperature, Oxygen
sensors; batteries, power supplies, met-
ers, fans, test equipment, environmental
chambers. LSA52¢SE: EDS, PO 502, Co-
lumbus, NE 68601.

OMRON G5A-234P 12VDC PC mount
low-signal relay, 1200 pcs. excess, §.99
ea. Logosol Electronic Engineering., 310-
838-8199, FAX: 310-838-8113. Attn: Ste-
fan.

EURO COMPONENTS, Siemens, TFK,
Thomson, etc. Oldies and special parts.
Interspeed, 5111 N. 10th St., McAllen, TX
78504. Ph: 210-638-8746, FAX: 210-687-
B8765.

GET THE CLEAR PICTURE!!
CALL 1-800-879-4551

For all your cable TV needs
All major brands available.

Quantity Discounts.
Expert service and experience.
We ship UPS daily.

Call 1-800-879-4551

» Anyone implying theft of service will be denied purchase.«

Nuts & Volts Magazine/November 1994 109



The speed con-
trol system has
advanced more
than any other
component of
the electric vehi-
cle (EV) in the
past 20 years.
The controller

is the electrical equivalent of the carburetor in a gas car. It
meters out the energy from the fuel source to the motor
according to the amount of speed (or power) needed.

the car's energy
was wasted as
heat. It was also
a fire hazard.

SCR

Silicon con-
trolled rectifier
(SCR) con-
trollers were a
great leap for-
ward. This type
of controller is
known as a

“chopper,”
because it “chops” the elec-
tricity flowing to the motor.
In essence, the controller
functions as an on-off
switch. At any given instant,
the power is either full-on or

by Shari Prange

Electric Car Controller
Evolution: on the left is
an early transistorized
PWM controller; on the
right is a modern MOS-
FET PWM controller
and potbox.
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Series/Parallel Switching

When you look at the inaccuracy and unreliabil-
ity of early firearms, it is amazing that they lasted
long enough to mature as a technology. Likewise, it
is amazing that the early crude EVs inspired
enough loyalty to keep them alive until they
evolved.

The early electric vehicles used a control sys-
tem right out of Dr. Frankenstein’s laboratory. The
battery pack in those days was usually 48 volts,
only half of what it is today. It was wired so that it
could operate, at the flip of a switch, as either two

full-off, but the pulses hap-
pen so rapidly that the
effect is an averaging of the power. In other words,
the motor behaves as if it were receiving steady
power at an intermediate voltage between full-on
and full-off.

This average value can be moved up or down
the scale by varying the frequency of the pulses or
the duration of the “on” cycle relative to the “off"
cycle. The SCR controller used both techniques. At
higher speeds it held the frequency constant and
modulated the pulse width. At lower speeds, it var-
ied both frequency and pulse width.

The SCR controller simplified the wiring and
gave smoother perfor-

mance with a greater
range of speeds.
However, it had its draw-
. backs. Its operating fre-
1 quency ranged from
.02 KHz to .4 KHz,
which produced an
ugly growling noise. It
required a bypass con-
tactor to achieve full
throttle, which could
result in a runaway
condition if the contac-
tor failed in a closed
position. It was bulky,
and left its compo-
nents exposed to the
elements.

Finally, it still had
some efficiency losses in

=

24-volt packs hooked together in parallel or one 48-
volt pack.

This system, combined with a manual transmis-
sion, gave a confusing range of speeds from dead
crawl to merely underpowered. The transitions
between speeds were jerky and unpleasant, and the
car sucked up great rivers of current, giving it a
very short range.

Resistance

The next speed control system was a stepped
resistance system. In this arrangement, energy from
the battery pack was bled off into a series of resis-
tors. At low speed, only a small fraction of the ener-
gy reached the motor. As each resistor was progres-
sively eliminated from the circuit, the car travelled
faster.

By using enough steps, this system could be
much smoother than series/parallel switching.
However, it was still horribly inefficient since most of

the form of heat, and
these were most serious right in the middle of the per-
formance range, where most normal driving is done.

Transistors

The next advance was the transistorized pulse
width modulated (PWM) controller. This was also a
chopper, but it held the frequency constant at 2
KHz. This was still in the audible range, but sounded
like a whistle or a hum.

The PWM controller was smaller, lighter, quieter,
smoother, more efficient, more reliable, and simpler
to install. Later models came sealed in potted alu-
minum cases with extruded heat fins.

The PWM controller for EVs owes its existence
to three men. Frank Willy developed the first transis-
tor PWM controller for EVs in the early 1970s. One
of his licensees, Ric Barline, developed a new
design using Darlington transistors, and started his
own company, SES (Siskiyou Energy Systems).
Independently, Steve Post developed a third design



amps instead of
the 400 amps of
the current model.

Installing the controller
and main contactor on
the heatsink plate on
the workbench, using
two wrenches to mini-
mize stress to the ter-

minals.

IGBTs

The latest buzz-
word in EV con-

and founded his company, PMC (Post Motor
Controls).

In 1982, Barline closed down SES and bought
into PMC with his Darlington design and extruded
aluminum case. Post continued to refine the
design, and PMC grew to dominate the EV con-
troller market for road-going EVs. PMC's main mar-
kets, however, were other types of EVs ranging
from wheelchairs to golf carts to industrial vehicles.

In 1984, Curtis Instruments of New York
bought PMC. PMC has continued to function as a
division of Curtis Instruments with a great deal of
independence and continues to dominate the con-
troller market.

MOSFETs

The next stage in the evolution of the PWM
controller was the metal oxide semiconductor field
effect transistor (MOSFET). This produced a more
streamlined package without the heat fins, a broad-
er range of input voltages, and a higher operating
frequency (15 KHz) which made it virtually silent.

PMC was building MOSFET controllers for
smaller applications for some time before they
brought one out for road-going EVs. The decision
point came when they lost their source for
matched Darlington transistors, and hand-match-
ing them was not cost-effective. They already had
the MOSFET technology in smaller applications.
However, the road-going EV market was not large
enough to justify tooling up for a new product size.

Steve Post, however, was a strong believer in
EVs, and wanted to find a way to make it work. He
researched the market and discovered that all milk
trucks in England (known as “milk floats") are
electric, and they operate in the same voltage
ranges as EV conversions here.

With this market to justify the expense, the
road-going MOSFET PWM was intro-
duced in 1988. This is the controller
that dominates the industry today.

The previous generation of con-
trollers had one model for 72-96 volts
input, and another model for 96-120
volts input. If a car owner started with
the smaller unit and later wanted to
upgrade his vehicle to 120 volts, he
had to buy a new controller. The
MOSFET line introduced one model
to cover the entire input range from
72-120 volts.

PMC is now preparing to introduce a new
model MOSFET controller which will accept inputs
of 96-144 volts, and has a current limit of 500

arm.

trollers is IGBTs
(pronounced “igg-bits”), which stands for “insulat-
ed gate bipolar transistor.” The MOSFET-vs.-IGBT
debate is undecided so far, although the PMC MOS-
FET controller still dominates the marketplace.

IGBT proponents claim higher efficiencies.
Also, fewer IGBTs than MOSFETs are needed in
the controller.

On the down side, the IGBT controllers in limit-
ed availability now are bulkier, noisier, and have
higher cooling requirements. While fewer IGBTs are
used, each one is many times costlier than a
MOSFET.

Finally, IGBT benefits become most pro-
nounced in systems of 144 volts or higher. These
systems are outside the range of the EV conver-
sion for the average person.

AC E Others

| have concentrated on control systems for
series brush DC motors because that is over-
whelmingly the motor of choice in conversions. AC
systems, while a tad more efficient, require con-
trollers that are four to six times more complicat-
ed, and accordingly more expensive. Controllers
for brushless DC motors are similarly costly.
Permanent magnet and other types of motors are
nearly nonexistent for road-going EV conversions.

Cooling

The performance of a controller is affected
more by temperature than any other factor. The
MOSFET controller is cooled by mounting its base
on an aluminum

fan might be added to squeeze out a little extra
performance.

Mounting

The MOSFET controller can be
mounted in any position. It is impor-
tant to have good access to the termi-
nals. Trying to work on inconvenient-
ly placed terminals often causes
twisting pressure to be placed on the
terminal. This can crack the potting,
and allow moisture to seep. inside and
short out the controller.

For this reason, it is recommended to
use two wrenches when fastening
cables to the terminals, to avoid stressing the ter-
minals.

Another helpful technique is to use the
heatsink plate under the controller as a mounting
plate for the main contactor as well. Then most of
the wiring can be done comfortably on a work-
bench before the assembly is installed in the car.

A horizontal position is preferred if it allows
access to the terminals. A terminals-down position
may expose them unnecessarily to road splash, A
terminals-up position may allow moisture to pool
around the terminals.

In the car, it should be positioned as close as
possible to the motor terminals and contactor,
while taking into account serviceability of the ter-
minals and airflow for cooling.

Potbox

The controller receives its instructions from the
car's throttle pedal, through a potentiometer, or
“potbox.” This is a 0-5000 ohm unit with a lever
arm that can be easily attached to a throttle cable.

Mounting the potbox and adjusting the throttle
linkage are crucial. The potbox must be rigidly
mounted so that there is no flex when the lever is
pulled. It requires a return spring to insure full
return when the throttle is released. The lever must
be capable of reaching both full-on and full-off
positions. If it cannot reach full-off, a microswitch
safety feature will not allow the car to start.

Smooth Sailing

Today's EV controller is a very well-developed
technology. There is no excuse for a noisy, jerky,
inefficient EV with serious safety concerns.
Smooth, quiet, reliable, safe performance is readily
available. NV

heatsink positioned

in the normal airflow.
This is perfectly ade-
quate for normal

A potbox connected to
the car’s original throt-
tie cable and mounted
securely, with a return
spring on the lever

street use. For hard
use such as racing, a
larger, finned
heatsink or even a
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[#120 COMPONENTS cont. |
A REAL 500 Piece grab bag. Chokes,

344, Marysville, Ml 48040.

XMAS MUSIC chips (and more) $2 ea.!
SASE for catalog wiplans. Thumb, Box

STAR-TRONICS lists surface mount
parts at low prices. Also tube sockets,
high voltage caps, other exotic items.

sockets, Mono's ceramic caps, NPO's,
much more. $5 postpaid. Cat. 2 stamps.
Dan's Small Parts and Kits, 1935 South
3rd West #1, Missoula, MT 59801.

$1,000,000 DISTRIBUTOR Inventory:
4N35 $4.95/20 pcs. H11D1 $4.95/10 pes.
PB085A-2 $19.50/10 pcs. 2200 uF @ 40v
PC Cap $4.95/10 pcs. Huge inventory of
AMP connectors in stock. C&H Distribut-
ing, 215 So. George St., York, PA 17403.
Phone: 717-843-7881, FAX: 717-843-3875.

WANTED: EXCESS ELECTRONIC IN-
VENTORIES. IC’S, MEMORY, EPROMS,
PALs, LEDs, CIRCUIT BOARDS, DIODES
AND TRANSISTORS. CALL ACTIVE MI-
CRO, 310-494-4851 OR FAX 310-494-4913.

You need to get our monthly flyer! Low
prices, no minimum order, we pay shipp-
ing! Get on the bandwagon today. Parts
supplier for 24 years. US only. Phone/FAX
702-795-7151. Star-Tronics, Box 98102,
Las Vegas, NV 89193.

RF TRANSISTORS, Japanese transistors
and tubes need dealers, repair shops, kit
makers, etc. for 25C1969, 25C2312,
MB8719, MRF455, MRF454, 2SC2879 and
more. WESTGATE, 1-800-213-4563.

ORDER NOW 1-800 4 HOBBY KITS

STEREO FM TRANSMITTER

Run your own Stereo FM radio station! Transmits a stable signal
in the 88-108 MHz FM broadcast band up to 1 mile. Detailed
manual provides helpful info on FCC regs, antenna ideas and
range to expect. Latest design features adjustable line level
inputs, pre-emphasis and

led subcarier, Connecls
1o any CD or tape player, mike mixer or radio. Includes free
tuning tool tool

board whip antenna
FM-10A Stereo transmitter kit
CFM Case.whip ant set.

For a pro lock add our matching case set with on-

DR. NI-CAD COHDIT{OHEH'F&"—?T CHARGER

Hear ewﬂlmg air-craft

B A communications—

up planes up to

a7 M mﬂ'es away!

Receives 110-136

MHz AM air band, smooth varactor tuning superhet with
AGC, ceramic filter, adjustable squelch, excellent
sensitivity and lots of speaker volume. Runs on 9V
battery. Great for air shows or just hanging around the
airport! NWGOW manual details pilot talk, too. Add

case set for

AR-1 kil m.ss Matching case set, CAR ..$14.95

$269.95

Keep an ear on the local repeater, police, weather or just
tune around. These sensitive receivers are fun 1o

Quit g big bucks for Bry packs, mlwena!aandmndhlunym
bsuenwlorwakm ﬂryhas before

eliminate memory mmnmdmon Memmmnbsenpoonyeamdhmﬂw
past. Quick charge rapdiy brings battery to full charge in less than an hour-just 15
minutes for some ! And * mode squeezes every last bit of energy
into each cell for the absolute most capacity. Switch-mode regulator controls constant
current charge while being monitored by a negative delta-V system that cuts off the fast
charge at the exact point of full chnrne-bamm are charged, nol cooked! Charges
NiCads or NiMH from 2 to 10 cells (easil nm ment capacities up to
10 Amp-hours. Runs on 12 1o 15 VDC. Quit cooki batteries, buying new packs,
wailing hours for recharge, gel a Dr. Ni-Cad Iahlanmmeymnphllmnr
mmdm\dmdnlhmalaspﬂmlpdm rs: add our matching case set for

TUBES, ELECTROLYTIC capacitors type
TVL. 608-754-2858. 0800-1600 Monday-
Friday.

CATALOG. LOW cost ferrites, powdered
iron cores, RFCs, wire, capacitors, semi-
conductors, more. Two stamps please.
Johnson Shop Products, Box 160113,
Cupertino, CA 95016.

WANT TO Buy: ICs, military aircraft re-
lays, diodes, transistors, electronic test
equipment & most components. Hoffy
Electronic Ent., 818-845-1479, FAX 818-
341-5506.

MILL SPEC MC7805DT 5 volt regulators.
List $.89 ea., buy 10/$3.50, 50 $12.50
postpaid. Cat. 2 stamps. Dan's Small
Parts and Kits, 1935 South 3rd West No.
1, Missoula, MT 59801.

EPROMS, UV erasable. Brand new, not
pulls. 27C256 (32K x 8 bit) 150 nSec $3
each, 27C010 (128K x 8 bit) 120 nSec $5
each. All are LCC (leadless chip carrier)
package and require sockets or soldering
to PCB. Call Mike at 303-532-4802.

WANTED: EPROMS, MEMORY, ICs, TOP
DOLLAR PAID. CALL EPS, TEL: 818-348-
5444, FAX: 818-349-6628.

SAW FILTERS, Plessey, brand new.
quantity: 5,000 channel 3 sound. Tel:
810-559-0891, FAX: 810-559-7365.

MILITARY RELAYS. Sealed, unused

smg SPDT “center-off,” 7-pin base, $2, 10/$15.
REE] D S conciionmtasl cimeii ""if;‘ﬁ Fans: Rotron Propimax Il 3" dia. $2 each.
DN lWT Fully Dr. Ni-Cad with case .. 589,95 205-347-5281.

SYNTHESIZED AUDIO GENERATOR
DDS (Direct Digital Synthesis)
%— technology brings you a terific audio
generator at a lantastic price!
Generates from 0. 01 Hz to 50 KHz with
‘% five digit LED display of frequency. Sine
and square wave output 05
volt p-p. Frequency selected by direct kawcnrd entry and
with handy confinuous tune tuning knob. d
macynﬂﬂmnndmmmumshrmpﬂ frequency
changes. Retire that Jury rigged oid generator and treat
ywmlro pleasure of using a new state-ol-the-art SG-
sa-s&o Kit .$199.95 SG-550WT assembled.....
SHORTWAVE RECEIVER
Fantastic receiver that captures the
build and use. Tunes any 5 MHz portion of the band and | world with just a 12 antenna! Can
have smaoth varactor tuning with AFC, dual conversion, mwi“;lmw“hw":ﬂu
ceramic fitering, and plenty of speaker volume. 2. (rue sy , has 8
Complete mnﬂ::!utfamls how the rigs work and | Varactor tuning. AGC, RF gain
applications. 2M FM transmitter has SW AF out, crystal | control speaker volume and runs on a GV battery.
control (146.52 inciuded), pro-specs and data/mike inputs. | Fascinating achool o ciub project, provides hours of
Add our case sels for a nice finish. fun for even the most serious DXer. For the car, consider our
leceiver kil Specily band: FR-146 (2M), FR-6 (ﬂ.!) shortwave converter. Two swilchable bands (in 3-22 MHz
FRAA0 (10M), antm | range), each 1 MHz wide—tunable on your car radio dial. Add
CFR some interest 10 your drive home!
Shortwave receiver kit, SR1
Shortwave converter kit, SC1 .
Mal case set for SA1 CS

FT-146 Two Meter FM transmitter kit

case sel for SCI, C:

AM TRANSMITTER

High quality, true AM broadcast band iransmitter is
exactly like the big il rigs. Power of 100 mW,

sels of SMT parts supplied in [

SPEED RADAR

New low-cost microwave Doppler radar kil “clocks” cars, , boals, horses, bikes o nrz
moving object. Operates at 2.6 memuptmunihmw LE

Iﬁlgii,Nl a’s&mm in miles per hour, kilometers per hour or
leetpefsecond utput allows for 1o actual Dopples
Usesmﬂbeoﬁescznaburmm not i } and runs on 12

stripline. ABS plastic
phics for a professional look. A very useful and full-
SG-7C kit. $99.95

\-‘DC Easy to build—all microwave cm:uw is PC
with speedy gra

commercial
range of up to 1/4 mile, Accepts line level inputs from tape
and CD players and mike mixers, tunable 550-1750 KHz.
Complete manual explains circuitry, help with FCC regs and
even antenna ideas. Be your own Rush Limbaugh or Rick
gﬁswpmmﬂAMWeessm!uammrmmk
1 :

case you are clumsy! Terrific
audio pick-up (pin drop at 5 ) and transmit range of 300 it
We include the ballsry (watch slyle) electrel mike and
even a tuning lool! Be a James Bond and leam SMT oo

FM-5 Micro mike kil . $19.95

FM WIRELESS MIKES
Pick the unit that's right for you. Al units transmit a stable
signal in the 88-108 MHz FM band up to 300" excep! for
ngnpawefFM-AandPBJ Phone bug that go up 1o 1/2
mile.

Tune in on the B00-950 MHz action using |* 3
your existing scanner. Frequencies are
with crystal referenced stabity

STEREO PEAK HOLD BARGRAPH
Final admlLEDbugrqphmﬁapeumldﬁspiay'Barmphﬁspiaysammw
caiching but their speed is all - they just can't capture the peaks. Our kit is
mwunmammwm»ammw bl\gwushludwluylomm
lulmmrndsofhudts'mwliuﬂmd-h Lingar for general use,

Semi-Log for audio VU meters, and Log for . Dual - for stereo! - 10

multi-colored LED display lor snazzy, eye grabbang lay and easily sel ranges for

vmalryanysvgnals mmvnmnemrsln audio VU meters to audio power amps to SWR
fions for easy hook-up to most any device. our maiching case

seuoraswpboa unit,
P14 Dual Linear argapn .

..539.95 PH1SDuaILogbamraphlnt .$39.95
PH-16 Dual Semi-Log bargraph kil....$39.95 CPH Maiching case set ....

...514.85

m; Bas::bgnrlﬁ% 10 the 400-550 MHz range. Instructions
. are even included on bnlldm high -
but with added mike pre amp .............coed $7.95

pe i designed circult leatures
oxiensive and mmmenl on-o . Easy
one hour assembly or available fully assembled. Add our
mafching case set fora

...549.95

SCN 1 conveﬂer kit
MC-1, Micro size se cuciscns 31495
for FM-1,2,4. S{;N-iWTAssnmbladSCN‘lundmsa ...589.95

FM-4, long range with
very sensitive audio PICKUP ..o
PB-1, Phone bug needs no batlery,
hooks to phone line

SPEECH SCRAMBLER

Descramble most scramble systems heard
on your scanner radio or set up your own
led communication system over the
pnone or radio. Latest 3rd
usad for fantastic a

CRYSTAL
RADIO

Relive the radio past with a crystal set
like your grandiather buill. Uses genuine
Galena crystal and catwhisker. Several
ditferent types of radios are built,

ration IC is

- equivalen
to ovar 30 up amps and mixers! Ci S!il

SURROUND-SOUND/REVERB

demhalmlmnwwurstu» Wuw2ﬂlwm¢ymﬁmnw'omnmmmmsww
music. Add a big-voice reverb to your radio voice that others will envy! Our revert/surround sound kit uses a
Bud(et lCDumIntraﬁahlesoﬁd-s:alepﬁwm Adjustable reverb, delay and mix controls to 28 your

for crystal clear sound with &
in 2 watt audio amp for direct radio hook- up
or scramble , each has & unit
ration. Communicate in
70. Add our case sel for

including standard AM broadcast,
shortwave and even WW Il foxhole
style. To compare modern semicon-
ductor detectors, we include a diode for

ison. No i ired and

For
for full duplex of
privacy with the

ehm

sound. Easily connecled to radios, stereos, CB's and TV's. Plently of audio lo drive a small speaker for
and realism that surround sound provides - without spending hundreds! Add our case set

i ;ﬁg we even give antenna ideas. Radio for
Sl e 1539 | Iree, get it now before Clinton taxes it!

55-70 and case set .. ..570.95 | CS-1 Crystal sel kil.. ....519.85

CSSD matching case set.,

nd/Reve
RV-1WT Assamblad RV- 1sm1

TOUCH-TONE REMOTE CONTROL

Gurllm\wﬂml)g by Touch-Tone remote conirol. The URC-1 has 16 switched outputs, 4 adjustable voltage outputs
(20 mV slg In?ﬁ}mtﬂﬂwgﬂalwtsuumim,wﬂch #ic.) and 3 fimers adjustable from 10 mS to 40 hours!

TOUCH-TONE DECODER

Grab Touch-Tone numbers right off the air, phone or tape, A simpie hook-up to any radio
speaker or phane line is all that is required to instantly decipher touch-tone phone
numbers or codes. A 256 digit memory stores decoded numbers and keeps its memory
even in the event of power loss. An 8 digit LED display allows you to scroll through the
memory bank to examine numbers. To make it easy to pick out number groups or codes,
a *dash’ is inserted between sets of digits that were decoded more than 2 seconds apart.
A “central-office™ quality crystal controlled decoder is used allowing rapid and reliable

Twlavdpass allows secure control and multi-leve! access. Snx it LED display shaws currently entered
and a mh'oﬂed touch-tone decoder provides reliable operal 's nothing else fike this unit, be in
complete of remote radios, Mrmsla&h-ﬁ‘s.hwmosormlthmthRCl our mal case sel
for & handsome finish.
URC-1 Remate control kit $128.95 CURC Matching case sat $14.95
URC-1WT Fully asumblad URC-1 and case ........ $180.95
FM SUBCARRIER DECODER
Tap into the world of commercial-free music and data that is camied over many

datection of numbers at up to 20 digits per second! For a professionally finished look,
add our maiching case set. Start cracking those secret codes lomorrow with the Tone

Grabbed
TG-1 Tone Grabber kit............599.95 CTGmmmmsel
TG- 1WTFuIryassmnbledTG 1 and case...

DIGITAL VOICE RECORDER

..524.95 CFR Malching case for FR-1..

C METER
fmnmuﬂ-mnﬂmdeapumslmmzpF-zume accuracy
dWmMmrTmpsmmmwhrmmm %
assure proper accy dwuwmﬁwumdmllw\gsupxsmqum
an accurate LC meter. For a pro look, add our malching case
mss CLC case set...

wmnmum lo any
even you calibration com is lo
valuu‘momshumdﬁ

.. 514,95

LC-1 LC meter kit
MOTOR CONTROLLER

Control the speed and direction of any molor. Use our SMD-1 lﬂﬁmﬁwﬁwm
see surplus, and our MSC-1 for DC motors. The stepper driver features variable speed,
slep rotation, direction and power down mode, can drive most any stepper motor. Our DC

driver features pulse width modulation control allowing full motor torque even at
bwmmmmmmwmm\'&%mmdmrmm

LS e 524,95 MSC-1 DC molor kit
....514.95 CMSC MSC-1 cass......

for a prolessional
ot SMD-1 Stepper kit ...
CSMD SMD-1 case...

$24.95
..514.95
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ORDERS cALL 1-800-4 HOBBY KITS (4

RAMSEY ELECTRONICS, INC 793 CANNING PARKWAY VICTOR NY

Cl digital voice storage unit will record your message of up 1o 20 seconds.
Time is split up into four 5 second blocks which can be played separately or
for longer An LED display shows message location and
current mode for easy Nifty built-in allow simple ion 1o
transmitters for automatic keying when the PTT is initially closed or alter it is
released. You can even loop your rig's mike through the Chattarbox. For contest or
fun use, the CB-1 can drive an external speaker. Inciudes a buill-in electret mike.
For that finishing touch, add our malching case sel.
CB-1 Vioice recorder kit $5095 CCB $14.95

g case set

)) ORDERS ONLY

TECH/ORDER/INFO (716)924-4560 FAX (7 555

14564

Write in 41 on Reader Service Card.

SURPLUS. HUGE quantities. Lowest
prices in America! Dealers wanted. Cata-
log $3. Surplus Traders, Box 276C, Al-
burg, VT 05440.

CRTs CHEAP. Buy direct from the manu-
facturer, save money. Mfg. all CRT types
over 44 years. 3 Year Warranty. 19 inch
tubes $60, 25 inch $90. We specialize in
Hi Resolution computer/video CRT's and
complete repair of all monitors. T.M.C.
215-226-0749/223-0388 9:00am-10:00pm
EST.

WATER DETECTING ALARM. Just about
every basement needs at least one water
detector to alarm in case of sump pump
malfunction, sewer back-up, burst wash-
ing machine hose, etc. Using the WD-100
module, one can make a complete water
detecting alarm just by adding a 12VDC
piezo buzzer, a 9 volt battery and a piece
of speaker wire used as the sensor.
When in alarm, the system will produce a
beeping sound of 110dB. Complete in-
structions supplied with module. The
price of WD-100 is $12.95 and the buzzer
$6.95 plus $2 S/H and in VA 45% tax.
Quantity discount available. Send check
or money order to CED, 4209 Evergreen
Ln., Annandale, VA 22003. Phone: 703-
354-2545, FAX: 703-354-2546.

CPUs, COPROCESSORS, Memory DRAM
Simms Static Cache, new & used, Call for
best prices. One-Up Computer, 1-800-339-
1976.

J-FETS LINEAR ICs, trimmer caps, NPO
ceramic pdy, styrene caps, air variable
caps, reduction drives, RF transistors,
voltage regulators, plus as lot more. 1995
cat. avail. 2 stamps. Dan's Small Parts,
1935 So. 3rd W. #1, Missoula, MT 59801.

WE BUY transistors, diodes, semicon-
ductors, integrated circuits. Electronic
Material Industries, 818-842-5953, FAX
818-845-3613. Immediate offers.




EPROMS. USED, erased, verified, 27C010
$2. 27512 $1. Clarostat 0-750 Ohm adjust-
able wirewound ceramic resistors
VP50KA $0.50. Send check or money
order to The Circuit Connection, PO Box
81, Locke, NY 13092.

FREE ELECTRONICS CATALOG. Low,
low prices for high quality overstocked
parts. Call 817-473-1730. IME, PO Box
170415, Arlington, TX 76003.

SBL-1 DOUBLE Balanced mixers. Three
for $10.50 postpaid Ck/MO. Dan’s Small
Parts, 1935 South 3rd West No. 1, Mis-
soula, MT 59801. Cat. 2 stamps.

| WANT it and | want it now. | want all of
your SIMM memory. IBM, Mac, new,
used, even defective. | want it all. Highest
$ paid. Call 1-800-4-MEMORY now!
VoicelFAX.

IRON POWDER ferrite core kit. 5 ea. of
T68-6, T68-2, T50-6, T50-2, T37-6, T37-2,
FT50-61, FT50-43, FT37-61, FT37-43
$13.50. Postpaid Ck/MO (cat 2 stamps).
Dan's Small Parts, 1935 South 3rd West
#1, Missoula, MT 59801.

GERMANIUM TRANSISTORS and diodes
standard or at your specs. Wholesale
Interspeed, 5111 N. 10th St., McAllen, TX
;?gg& Ph: 210-638-8746, FAX: 210-687-

WE BUY gold plated parts, transistors,
hybrids, ICs, diodes, circuit boards, patch
panels, military pins, tantalum capaci-
tors, relays, old test equipment and all
types of electronic material. GOLD'N
WEST SURPLUS in Corona. Ph: 909-340-
1501, FAX: 909-340-1504. ASK FOR
MARK.

ANTIOUE ELECTRONICS

130

WANTED: OLD 4-pin tubes. 45, VT-25,
2A3, etc., and radio parts. Paul Gil, 180
Union Ave., Belleville, NJ 07109. Tel:
201-751-5959.

TUBES, NEW up to 90% off, SASE. Kirby,
298 W. Carmel Dr., Carmel, IN 46032.

RADIO, TV, transmitting, receiving and
CRT tubes, Sam's Photofacts and more.
PEM Tubes, 7392 French Rd., Sacramen-
to, CA 95828. 916-383-9107.

RADIO, TV, Industrial tubes for sale.
Thousands in stock. DH Distributors, PO
Box 48623, Wichita, KS 67201.
316-684-0050 voice/fax.

WE BUY transistors, diodes, semicon-
ductors, integrated circuits. Electronic
Material Industries, 818-842-5953, FAX
818-845-3613. Immediate offers.

ANTIQUE TELEPHONES wanted. All tele-
phone items 1876 to present. Russ Pate,
WB4VVN, 235 Sandpine Road, Indialan-
tic, FL 32903. 407-777-1759. Send SASE
for brochure on working old telephones.

WANTED: WWII German electronics. Any
Western Electric audio equipment and
other power amplifiers. Also wanted:
Vintage speakers and microphones. Call
Steve after 11 am Central, 608-251-6121.

WESTERN ELECTRIC WANTED: 1927-
1960's. Amplifiers, speakers, tubes, etc.
Free offer. 1-800-251-5454.

RADIO AND TV tubes from 1927 to 1977.
$1 for list to: Preller TV, 208 South 2nd
St., Augusta, AR 72006. 501-347-2281.

TUBES, NEW, most types 20,000 in stock,
$3 up. Sams Photofacts, $2 up. Send for
quotes & availability. $2 for name on
mailing list, deduct 1st order, cash OK,
SASE. Kemner Enterprises, 17 Lightcap
Rd., Pottstown, PA 19464. 610-495-5367
Iv. message.

ANTIQUE TELEPHONES, parts wanted,
any condition. Send SASE for brochure.
Russ Pate, WB4VVN, 235 Sand Pine
Road, Indialantic, FL 32903. 407-777-1759.

CRYSTAL SETS. Parts, plans, books, kits.
Largest source in the world. Catalog $2.
MIDCO, PO Box 2288, Hollywood, FL
33022.

WANTED: APPLE |, Mark 8, Scelbi 8H,
Scelbi 8B computers. 703-382-2935, 703-
763-2321.

ANTIQUE RADIO CLASSIFIED. Free
sample copy! Antique radio’s largest-
circulation monthly magazine. Old radi-
os, TVs, ham equip., 40s & 50s radios,
telegraph, books & more. Ads & articles.
Free 20-word ad monthly. Subscribe to-
day. Six-month trial: $16.95. Yearly rates:
$31.95 ($47.95 by 1st class). Foreign:
write. ARC, PO Box 802-G13, Carlisle, MA
01741. 508-371-0512.

PUBLICATIONS

CALLING ALL HACKERS AND OTHER
ELECTRONIC GUERILLAS! Find out
WHY your skills are needed! For pam-
phlets, send $5 to: J.E.F.F., Dept. NV, PO
Box 31715, Dayton, OH 45437-0715.

PINBALL MACHINES. Books, maga-
zines, manuals, diagrams, supplies. Send
$1 for catalog now to: Marco Specialties,
Inc., 2401-N Sunset Bivd., West Colum-
bia, SC 29169-4717. 803-796-0265. FAX:
803-794-5692.

MICROWAVE OVEN Repair manual, Pre-
mium Edition $49.95. (Training-Repair)
Unique troubleshooting instruction. Mi-
crowave Oven Repair manual, Deluxe
Edition $32.95. Training/repair, learn how
you can do repairs today. (137 copies
sold first month publication.) Randall, PO
Box 2168-N, Van Nuys, CA 91404,

ROBOT BOOKS! FREE catalog by mail!
Write: Gognitions, Dept. 1000, 71 Widow
Sweets Rd., Exeter, Rl 02822,

BOOK SALE! Call for large list of com-
puter and electronics books. 1-800-887-
1284.

CHOOSE
ONE
DATE

. & & ° 9o 0o 9

* NOVEMBER 18, 19, 20
+* DECEMBER 9, 10, 11

Presented in Person By:

GORDON WEST WB6NOA

Pass the new no-code Technician exam rightin class Sunday afternoon

FCC written Elements 2 & 3A administered by accredited Volunteer Examiners
No Morse Code test required for new “Communicator”Technician license
Live equipment demonstrations, plus learn how to join repeater systems

Kids welcome - special tests for kids 7 to 14
Special testing procedures for the disabled, defined in 29 U.S.C. 706 (15) (a)
Saturday night workshop, “How to choose and install your new radio sets”

The Federal Communications Commission, for the first time in amateur radio history, allows applicants
to obtain an amateur radio license in the United States without passing a Morse Code test. No-code
Technician class operators gain all privileges from 30 MHz up! This includes worldwide SSB on 6m,
repeater privileges on popular 2 meters, the 222 MHz band, the 440 MHz band, the 900 MHz band, the
1200 MHz band, plus much more.
SATURDAY EVENING WORKSHOP. Learn how to build your own 2-meter antenna system, and learn
how to install radios in a boat or car. MARINERS - learn all about grounding, and how to obtain XE2
Mexican privileges when cruising south. (Workshop is optional-6:00 p.m. to 9:00 p.m.)

The new no-code Technician class license exams are based on the Novice Element 2, and Technician
Element 3A written materials, covered in the exclusive Gordon West Novice and Technician class
textbook. Examinations are multiple choice - exactly from the book. Pre-study now for an easy pass
of both elements in class Sunday PM. General code class, General review theory, conducted same
weekend at same facility. Tell your ham friends!
¢ The Gordon Westtextbook and study manual suppliedfree.
* Lunchandbeveragesincluded, both days.

» No-codecoursefee, $195 (includes Saturday night seminar)

*Pre-registration isrequired. Use the form below. Pre-registered students receive 3-ring binder
with Gordon West study notes, the West-written textbook, colorful frequency charts and maps,
plus $50inequipmentdiscountcoupons. This $75 study package included free as part of your $195
course fee. Pre-study assignments check your progress before class,

*RADIO SCHOOL REGISTRATION -NO CODE CLASS

ORANGE COUNTY, IRVINE; ICOM AMERICA
ORANGE COUNTY, IRVINE; ICOM AMERICA

FRIDAY 6-10 PM, SATURDAY 9-5, SUNDAY 9-6 PM

AMATEUR RADIO
WEEKEND NO CODE CLASS

RADIO SCHOOL, INC. 2414 College Drive, Costa Mesa, CA 92626 (714) 549-5000 DAYS »

Name Phane (DAY) (EVE)
Address City Zip
Please fill out one registration lorm per person. Make your check payable lo ocT, %sﬁg;

(714) 434-0666 24 HRS.

| NN N N NEN NN KN KN KN RN R N3 NN NN §N)
Write in 42 on Reader Service Card,
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LOOKING FOR

SOMETHING?

TEST EQUIPMENT SPECIALS
TEK 7834, 400 MHz Storage with 2/7A26 D/T vert,, 7B92 T/B.....uuecvmmmsisnmsnisusssn $195
TEK 7854, 400MHz Digital, GPIB w/7A24 & 7A26 vert,, 7B92 T/B..
TEK 7844, 400MHz Dual Beamn, w/7A19 & 7A26 vert, 7B92 T/B..
TEK 7904, 500MHz with 2/7A26 D/T vert., 7B92 T/B.....ccocovevcnenes
PORTABLE SCOPE PACKAGES

TEK 465, 100 MHz portable, Dual trace, Delayed sweep, pouch & cover...................
TEK 475, 200 MHz poriable, Dual trace, Delayed sweep, pouch & cover... 2
TEK 475A, 250 MHz portable, Dual trace, Delayed sweep, pouch & cover................
NOTE: All Scopes include NEW Probe , Manual and 90 Day Warranty.

PAS-5 POWER SUPPLY
Replacement AC Oscillator for PAS-5
goggles. fits into standard supply location.
Uses 3V Lithium Battery. (supplied) and
custom push butlon switch included.....$120

MINI IR TUBE
Type 8598 as used in -

the PAS-5 IR goggles.
High quadlity tube with
unique HV multiplie
encapsulated fo side.
Requires only 600 to
B0OVAC from PAS-5
power supply. (shown
rightl. Perfect for build-
ing a covert mini viewer.

AN/TVS-4,
THE ULTIMATE
NIGHT OBSERVATION SYSTEM
Designed for extreme amplification and
i magnifiaction, The TVS-4 NOD, as itis
known, is a truly awesome insfrument.
% Originally designed for monitoring move-
ments along the Ho-Chi-Minh trail. The
NOD combines a 40mm cascaded
. intensifier with a massive catadiopfic lens
fo perform if's magic. This unbeatable
combination provides gain over 75,000
with magnification of 7.5x! Automatic
brightness control completes the technical
tour de force. Other specs. include 8 deg.
FOV, Resolution 30 Lp/mm, Length 33%,
Width 13°, Height 14", Weight 34lbs.
Aluminum fransit case, battery and tripod
included.

100MHz, TEK 2336, PORTABLE
NEW STYLE, Dual frace, Delayed Sweep,
50ns/div Sweep Rate, SmV Vert. Sens.
Differential Time meas. on LCD display.
Extremely rugged, perfect for field work.
with 2 NEW probes and manual.

350MHz, TEK 485, A Superior perform-
ing, Dual Trace, Delayed Sweep 1 nS/div
Sweep rate, SmV Vert. Sens. Switchable
Imped., 50 ohm /imeg. Includes 2 NEW
probes and manual.

OUR PRICE, $1195 __ ORIG., $9100 OUR PRICE, $975

« NEW! 100MHz, 10X SCOPE PROBES,
e - with READOUT.

Fm—— if you have a TEK scope with an auto switching attenua-
! tor display, you need a probe with the readout option.
-, == Don't be fooled by low priced, low speed probes without
: readout. This one will work the way your scope was
intended. Complete with all accessories.

ORIG., $4850

@ 8AH battery, arrainged as a 1x6 cell pack.
Size: 2"Wx4"Hx11"L. WHY BUY USED?

$15 per pack.
Metal Box w/4 packs, only......... $39.95

LIKE NEW CONDIION. $8795.00 e &

Mﬂf-rary THE REAL SUPER MAGNET!

code signal The most powerful magnets you have ever experi-

light, enced! You have seen “extremely powerful* Rare

Type: M-437 Earth Magnets elsewhere for $15ea. “They are kids

with stuff,” compared fo these. Our magnets give new

removeable rifle meaning to “small but powerfull.* Each module
GELL CELL PACKS by GATES, New, 12V |stalk. Powerful light consists of two magnets bonded fo a steel base. Size

operates from sid. D-cell
batteries. Complete with adjusiable height
tripod and Canvas carry case. Very Unusual,
A real collectors fem! w/red goggles....$79

2.5°Lx1.1"Wx.67*H. The actual magnets are only .82Lx.78Wx.32H. These litfle monsters can
pull 50lbs! ARRH, ARRH. Yes fifty! Two of them are almost impossible fo separate.
NOT FOR CHILDREN. CAN CAUSE PERSONAL INJURY. USE WITH EXTREME CARE.

TWO MODUILES.... $10.95 or TEN MODULES.....$49.95

DC to DC converters,

2 models fo choose
i from Computer
Products, 5Vin/
12Vdc@100mA out
or SGS, 5Vin and +-
12VDC @60maA out.

Either model,
5 for $24

Swiss Precision DC Motorymadeby
Escap. Beaufiful ball bearing construdtion with
polished case and dual shafts. 12VDC @ 7mA
yields S000RPM operation! Very quiel, very costly.
(1 B i 2 for 24.95

A NOTE OF THANKS!
To all of you who have been our loyal
customers and friends, Without whom this
ad and these products would not be
possible, we say thanks! Throughout the
comning year we will strive to bring you the
unique and the unusual at the best price.
Our long awaited catalog will be mailing
about the fime you see this message.
Thanks again, and Happy Holidays.

Regards, Bill and Gail

DC Motory by Colman. Excellent general
purpose industrial quality with fach output and
small belt drive pully. 12VDC @ 200mA for
6000RPM. Rugged consiruction.

d. Qiy.......... 4 for $24.95

RESOURCES UN-LTD.

8030 South Willow Street, Building 2, Manchester, NH 03109
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HOLIDAY SPECIALS

for the

Technically Enthused

5mW, VISIBLE LASER MODULE

gpECIA
$5900

PICTURE THIS *

CCD MICRO CAMERA

- from CHINON, Biack and White,
1/3" CCD, with a full 250,000+ PIXELS!,
350 Lines Resolution. Sensitvity 0.3 LUX.
Autormnalic Gain Confrol and Electronic
Shutter. Really "Low Power® 9VDC
@B80mA operation. {notthe 12V others of-
fer) Supplied with an adjustable focus
4mm, f1.8 lens. [provides 78 degree FOV,
10mm fo infinity) A real lens! (When you

The best value available for a commercially made, sub-
minature, laser diode module. Integral fixed glass
collimator provides adjusiment free <1.5mRad perfor-
mance. (comparable fo HeNe lasers.) Internal surface

T index Mmount power supply makes this module a snap fo use.
Glass Collimator ffixed @ infinity)  Simply provide 3 Volfs DC and your "ON-THE-AIR"

DC Power....

Power oul. Smw max.
Range Iyp. 100 Meters
Class...

HOUSING..............Machined Brass Give your laser devices the quality they deserve. take family photos do you use a "pinhole
camera?* Remember you get what you
THE SLIMMEST $B 500 pay for. Alittle more, for a lot more qual-

& ity. Standard composite video out. {PAL
" avail) Weighs only 1/2 once! IR SENSI-
Yo TIVEL A quality, brand name camea.
i Mating Connector w/ cable included.

" BRAND NEW! ............. $159q.

LASER POINTER
THE $49 LASER PEN,

The $39 Laser Pen, The $29 Cordless
hone: Sure, it can be produced but how does it
look and sound? The point is, "you get what you pay for."

#="" Sleek, machined brass, black chromed body has a luxurious, substan-
fial feel. Looks like a fine writing instrument, Yet weighs only 2 onces. Operates : -
from two AAA cells that don't rattle around inside. This is the pointer you would be NEWY C"’?’e"’ kousing (plaskcl g
proud fo give or receive. Batteries, Presentation case and 1year Mfr.'s Warranty. Now Available, only......$15.95 ACTUAL

We shopped and compared the rest, so you won't be dissappointed. S I ZE
180° AdeSfﬂbfe me G-A-LoE.I NEW’ 3 ; ) g

Swivel Head ;
Golf Active Laser Electronic Trainer

simproves Your Swing.
simproves Your Muscle Control.
Shows your body alignment with the ball. Easily
attaches to visor of your favorite cap with velcro.
(supplied) DOUBLES as a LASER POINTER.
500 PERFECT for the Person who has Everything!
$6 Batteries and presentation case included.

LED beam
indicator

PO.PO.
Swilfch

LAB STYLE DIODE LASER . OPTICAL MOUNT
5 TIMES BRIGHTER (than 670nm) from, Newpor.
Super VIM-650nm, Lab siyle, diode laser, 571 4992 T e MM.2 mirvor moun,
with a lower wavelength for demanding NE (Fear view] R Wih:1viser.d ock.on : B
. . ! base. P 80-pitch —
RopN i sy ool oo | Wi Switch | sicinloss steol adj, scrows | SONY VIEWFINDER, saw miri-
internal battery {"_"‘: uded). Remov: pus with hardened ball tips | monifor as used on Sony camcorders, Operates
button, on-off switch. Black anodized SPEC'HWUQSO; and brass threaded on 5VDC @150mA. Standard composite video
aluminum construction. Internal X-Y m'hn"avdc r;m inserts. 7.5° Range, 5 inpul. Perfect as a covert monitor for our mico
adjustment set-screws. Superior quality. Priver ittt Ga ot h i Collinoloe arcsec resolution. Quality | CCD camera. Build your own CRT based VR
Finally, An affordable HeNe replacement! mz:mummmy: Diode Type.... Index black anodized alumi- goggles. Acc. Shoe on top. Eyepiece rofates 180°.
Can be used as a super laser pointer. Range fyp.......300 Meters Beam Diom..1.5mm num construction.......$ 39 | Size:5.8'x 2.1'Wx1.46°H  Lid. Qty.......... $49.95
LASER SIGHT NEWI ; CO2 Sealed Glass Laser Heads FLIR SYSTEMS
Rugged and dependable (8 with integral, hard sealed end mirrors. MODEL 325
at an affordabnle price! = High quality water cooled heads are PROBEYE
removed from medical systems.Three avail:
Windage and Elevation are easily & Thermal Imager.
adjustable using infernal sef screws.  HRERES Available for
Mount, battery and remote switch included. L lease or rental.
Simply specify your make and model for the appropriate mount. All are similarly consfructed. The smaller $2500 per mo
Std. Weaver, ring and clamp-on barrel mounts also available. models being scaled down versions of the 30 DP o
SPECIAL FREE OFFERI_ (imited fime only $129% 0 Nloow g 10 Sl Vol K Wi
25KV @25mA, and 125, 15KV @10mA. Plus Security.

Hard Side, Foam Lined Pistol Case with Purchase.

No Power supplies available. Lid. Qty. Call for info.

RESOURCES UN-LTD.

ELECTRONICS*TEST EQUIPMENTeNIGHT VISION®LASERS

VISA, MC, AMEX, DISCOVER, COD. ORDER LINE: 603-668-2499 ORDER by FAX: 644-7825
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310 Garfield St Suite 4

IV OJTOT1 Ry

ElecTRONICS €ugene, Oregon 97402
“tﬂ xD 16 EE&&“? Configuration

X.10.Decoder e | s

The XD-16, when connected to a TW523 Power line data interface module, decodes all 256 X-10
codes sent by PF284, or similar, X-10 senders. The house code is DIP switch selectable. The 1
open-collector outputs are turned on or off as unit and command codes are decoded. Use the
XD-16 as an Alarm Panel Interface and save hundreds of dollars in cable installation costs! Or drive
relays, LEDs, etc. in custom alarm or house control applications. Requires TW523 data interface.
The XD-16 is a 3X3 inch circuit board. Hequuesg to 18 VDC @ 26ma.

\Jl_j?-‘l

MOTECH DIS

(810) 997-9473 + (810) 566—7903
~ 0r (810) 566-7904

| 8

Power Line

SPECIALIZING IN LARGE QUANTITIES ONLY!!!

CONVERTERS

PANASONIC TZPC145362

WAVEMASTER
DRX-3-PJ
DRZ-3-PJ
DRZ-3-AB

[#140 PUBLICATIONS cont. |

HEATHKIT FANS! Remember the fun
you had building them and learn about
the company's history in stories and
pictures. 124 page book. $9.95 ($10.71 in
WA). Heath Nostalgia, 4320 196th SW,
Suite B-111, Lynnwood, WA 98036-6754.

50
$58
$56
$33
$38
$45

100
$56
$54
$31
$35
$42

NATIONAL SCANNING: America's #1
scanning magazine. Equipment reviews,
new products, modifications, frequen-
cies, much more. Samples $3.00. From
Box 360, Wagontown, PA 19376. Sub-
scribe and get a free frequency printout
for your county. One year, $17.50. 1-800-
423-1331.

MoTron XD-16 X-10 Decoder
PS-12 AC Adaptor, 12VDC © 200ma

Orders: (800) 3389058

$50.00 Powerhouse TW-523 X-10 Power Line |/F 529 UU
81000 Powerhouse PF-284 X-10 Sender

Shipping/Mandiing §5 USA/Canada, §$15 Foreign. Visa, MasterCard & American Express Amp(ed

Info: (503) 6872118  Fax: (503)687-2492

UNDERGROUND SOURCES: Hundreds
of reviews of books, catalogs and maga-
zines, complete with addresses, tele-
phone/fax #s and E-Mail for all of your
electronics, telephone, privacy, surveil-
lance, hacking, and other special needs.
Send SASE for more information. Only
$17 + $3 S/H cash, check or money order
to Bob Paiani, 3686 King St., Suite 145,
Alexandria, VA 22302-1906.

MILITARY MONITORING GUIDE. New
book covers all phases of Military Moni-
toring. Military Frequencies All Services,
US Military Bases, Military Black Pro-
jects. Major Air Force Installations, Moni-
toring Equipment and Systems, Navy/
Coast Guard and more. $19.95 plus $4
Priority Mail. UNIVERSAL ELECTRON-
ICS, 4555 GROVES ROAD, #12, COLUM-
BUS, OH 43232. 614-866-4605.

“FORBIDDEN SECRETS Of The Legion
of Doom Hackers.” Big 224-page hand-
book. Condemned programs & techni-
ques from the infamous LOD's shut
down BBS. Hacking, phreaking, & more!
Limited edition. $20.95 plus $4 S/H ($5
Canada). NYS add $2.12 tax. VISAIMC
OK. CRB Research, Box 56-NNV, Com-
mack, NY 11725. Phone orders: 1-800-656-
0058.

LA PAZ

1Mx8-70 SIMM

{Packard Bell, Genoa, ATI, and others)

2 MEG RAM CARD ............
PANASONIC 4410/4420

1Mx36-70 72-pi 2 MEG CARD .............
1Mx1-70 DRAM PANASONIC/CITIZEN
256Kx4-70 DRAM.
1Mx4-70 ZIP DRAM .. 14.4 FAX MODEM..........cconinummmionns
PB-10 EPROM
NEW ITEM PROGRAMMER .......vcrer 136
256Kx16 ZIP (CAS/WE) SERIAL CARD
FOR VIDEO UPGRADE................ s39 W/G550 UART..................$27.50

/O CARD W/16550 UART.
SUPER IDE /O W/16550

Electronics Infernational
COMPUTER PAR
MEMORY UPGRADES sndbiidin ok Wi
1Mx8-70 (3-chip) SIMM. HP AN

.534 Serial Eproms.

THE POCKET PROGRAMMER

The portable programmer that uses the printer port
PC instead of a internal card. The software has 24 functions
and programs (E)Eprom, Flash & Ram 27/28(C)XXXX from
16K - 8 Megabit with a 32 pin socket. Adapters availble for
874X, 875X MCU's, Eprom Emulation to 32K X 8, 40-Pin &

The Pocket Pro rammer

TO PRINTEN PORT

our

Only $129.95

START YOUR OWN TECHNICAL VEN-
TURE! Don Lancaster's newly updated
INCREDIBLE SECRET MONEY MA-
CHINE I tells how. We now have auto-
graphed copies of the Guru's under-
ground classic for $18.50. Synergetics
Press, Box 809-K, Thatcher, AZ 85552.
602-428-4073. VISA/IMC.

“POWER UP!” How to make commaercial-
battery adapters for: military radios, mine
detectors, night scopes, field telephones,
etc. Instructions/diagrams. $13.95, plus
$4 S/H (35 Canada). NYS res. add $1.53
tax. CRB Research, Box 56-NAV, Com-
mack, NY 11725. Phone: 516-543-9169.

CD-ROM POCKET Reference Book, 100
pages. Everything you want to know
about this new media, $5 + $3 S&H.
Haas Systems, 2174 W. Foothill Blvd. #E,
Upland, CA 91786. 909-248-0262. Call to-
day.

PATENT SECRETS. Sinewave descram-
bler, $12. Polarity inversion descrambler,
$12. Schematics, theory, complete ex-
planations. Both for $20. Signal, Box
2512-NV, Culver City, CA 90231.

WORLD'S MOST UNUSUAL Communica-
tions Books! Large selection covering
Scanners, “confidential” frequency (HF/
VHF) registries, wireless history, bug-
ging, wiretaping, electronic surveillance,
monitoring, etc. Big free catalog! CRB
Research, Box 56-NV, Commack, NY
11725.

“THE WORKBENCH COMPANION"-A
practical guide for TV Tough Dog Trou-
bleshooting with RE, ES & ES chassis
indexes. Special Tests for Int. Flybacks,
Pwr. Regulators, and much more. $28.95
plus $2.90 S&H. Farrel Electronics, 127
Providence Ave., S. Portland, ME 04106.

ASSEMBLY LANGUAGE BASICS. 64
page beginners guide containing
detailed instructions on programming
the 8051 in .ASM. Includes /O techni-
ques, Initialization/RS232 codes and
MORE. Only $18 for 5.25 in./360K floppy
(or $18.75 for 3.5 in./720K). Suncoast
Technologies, PO Box 5835NV, Spring
Hill, FL 34606.

AUTHORS WANTED for technical books.

PROCESSORS & S C;LN;:NCHIPS- Mac EZ Progl'ammer Professional, academic, or technician-
MATH-CO : level, computers, electronic engineering,
S SR The Only Eprom programmer made for Macintosh. The telecorn; aeraspace; vehlouler: techaoio:

software has 15 functions including File Editing with a 32-

Kx8-20ns CACHE SRAM . : gy. Author guidelines on request. J.K.

1002 EPROM Pin socket supports (EJEprom, (27/28(C)XXX ) and Dallas Eckert & Co., 3614 Webber St., Suite

BO3BTSX-25/5X-33... 27C256-150 EPROM. . 4 ; 108-109, Sarasota, FL 34232, 813-925-
BO3BTDX.33DKAD . STC512-150 EPROM...... Ram from 16K - 4Megabit. Only 5299.95

0468, B13-925-0272 FAX,
4671 @mcimail.com.

MILITARY COMPONENTS wanted. Capa-
citors, resistors, diodes, transistors, se-

576-

= OTHER PARTS AVAILABLE, CALL FOR QUOTE * VOLUME DISCOUNTS OFFERED
« PRICES SUBJECT TO CHANGE WITHOUT NOTICE = TERMS: COD (CASH), VISAMC
= MINIMUM ORDER: $20 » FREIGHT: $5.00 MIN.

LA PAZ ELECTRONICS INT'L

Intronics, Inc.
Box 13723

P.O. Box 261095, San Diego, CA 92196 Edwardsville, KS 66113 Add $4.50 COD miconductors, ICs. Electronic Material
.0. Box . ego, Tel. (913) 422-2094 Add $4.00 Shipping Industries, 818-842-5953, FAX: 818-845-
TEL (619) 586-7610 FAX (619) 586-1482 Fax (913) 441-1623 Visa | Master Charge 3613.
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* NOVAPLEX

The One-Stop Source for Cahle Parts, Tools & Accessories

Announcing the Millennium—a breakthrough in CATV technology!

miLLennium?

The New Millennium3 features o number of powerful aptions, including:
« yolume confrol = fovorife chonnel memory

® restores picture-in-piciure * gecessory kit included

» emote A/B switch » parenfal control

* rgmote confiol included * waich one chonnel /record onother

Introductory Offer! For a limited
time, the 10Hot price for the

Millennium3
is only:

Panasonic & SA Converters Quality, low-cost capacitors

Panasonic TZPC 145 Converter Capacitor Cost Capacitor  Cost
SA8511-300 Converter 1uF - 50V 2 3.3uF -50 w2
Units sold with wireless remote control & battesies 100uF - 50V 18 33uf - 35V 13
Feotures include: parentol confrol (Panasonic only), last Panasonic TZPC 145 S 65 1 F-63V q 33uF 50V 13
channel recal, fovorite channel memory, sleep timer, channel 2 or 3; 10-lot prices 1ggg“ . _6? Y 22 330uF - 50V a1
chonnel 2 or 3 ovailoble g :

n quantifies of 10 or more, $65 SA 8511 channel 3 $65 120201?:1:5-05\?\’ ?: 3372?;-“5603\){ ?g
Also: Panasanic T2 - PC 175 Series Converter w /volume. 22uF -50V i 47uF - 50V 14
Topcoses for Panasonic, SA and Jerrold (ol models) olso 2200uF - 16V .48 47uF - 63V 24
available. Call for pricing and availability. 600uF - 50V .43 470uF - 50V 43

Security Bits (10 Lot)  Remote Controls (10-lot prices)

Pioneer 6300 Oval Bit S15.50 lntroducir)g the Novaplex Novaplex R1000 Universal Remote %
R‘1I_ 200 Unuéersal Remote! 6-in-1 for TV, Cable, Satellite, VCR, Audio & More $11.50
i . is new 6-in-1 remote &
Jerrold-compatible bits corlﬂrol s Move . Jerrold-compatible 400/450/550  6.50
o 4 plex is SRR =
:5: Fen;;lleﬁgné_ Sggg guaranteed to operate TV, Scientific Atlanta-compatible
a0 : VCR, Satellite, Audio, 075/175 6.50
AVSAFE #4 round D series 14.50 Cabis'Box and miote. 475 with volume control 7.00
’ $11.50 8600 with on-screen display 7.00
;FORX ?'trs ol Gehiiia, Sad Zenith-compatible (all Z-TACs) 7.25
ocom - 5 . i i
Zenith  T-10,T-15 3.95 Plex Multi Remote! P?ggs}:’;‘g’"’°"‘pa“b'°s o
Pioneer T-20 395 Single remote is compati- : ;
SA 1-20 195 ble with Virtua"y any con- 1?0 with VOIUme. control 9.90
Magnetic it driver 475 verter. Quantity prices Pioneer-compatible for 81 /82 7:75
i start as low as $4.95 Tocom-compatible (all models) 7.75
Dozens of other items in stock! Call for quantity discounts!
Panasonic-compatible topcases with lenses (@ from  $7.25 Kester Solder 44 Coresize from  $8.45/roll
Sh-compatible cases from 5.55 Jumper cables (1,3 & 6 ft.) from 60
Toggle switches from 75 Jerrold-compatible bezels from 95
Batteries (9V, AA, AAA & more) from 15 IC Socket/14 count (28-pin wire wrap) 1.19

@8 Gall Toll-Free sam-6pm PST 800-644-6682
VISA

Novaplex, Inc. 8818 Bradley Ave, Sun Valley CA 91352
FAX: 818/504-6522 COD, MasterCard, Visa, Credit Terms
Panasonic™, Jerrold™, Zenith™, Tocom™, Pioneer™and Scientific Atlanta™ are trademarks of their respective corporations and are not affiliated with Novaplex, Inc.
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¢ TOCOM 5503 or 5507 VIP ....c.oeovvvereiinennn 35 0.
oZENITH (NO PM2 OF PZ1)....coocvvvciririininnn 35 00
SETARZETBES . oiee ... ro..iov oot crsonene: S T
SSTARS DPVS .. i s T stiomtasrrsseenss 9500
eSTAR 7 DPBB/DPV ......ocoovvererrreresneereneren. 310 80
0SA 8500 310/320.....c00ccrsreierrrrricerneennnennss 35 €0
SRABEBD BVVIB2T s s sisinns i 31000
SR R N s i S 108a
N T e L S ., Joe

*SA 8570, 8580, 8590, 8600 ......................915 ea.

(40 pin rnicro) The M5865 7P or M5G1400 can be programmed for
$7.00 each (no less than 10 pcs).

THANKB.IVING SALE
100 pc. Zenith @ $5 ea. - Get 50 FREE

Quick Board
eSAB85806BUOI7BU ....ccveevvevrvcrinnenn 918 €0,
#SA 8590 10BUOr 11 BU ....ccovvvvirrerrrrnnn . 915 €0,
OSTEALTH 1000-P ...ocovveeverrceirirsirsreeeennenen 938 €0,

Prices are based on a 100 piece quantity.

eda.

O MPONE,,

C,E
0

CALL FOR A FREE CATALOG

Write in 84 on Reader Service Card.

[#140 PUBLICATIONS cont ]

LOWEST PRICES on the same “Secret
Information” that is usually sold by our
competitors at a much higher cost! In-
cluding Phrack, Cellular, Anarchy, UFO
Info, LOD, Scanner Mods, Frequency
Listings, Virus Information, and many
other items. Disks as low as $3. Send
SASE for free catalog. S.R. Thomas, PO
Box 861, No. Branford, CT 06471.

BYTE MAGAZINES. Two collector grade
sets of BYTE magazines for sale. First
three years $300 and first five years $400.
Both have Vol 1 issue 1. David Voit, 114
N. Orange, Lodi, CA 95240. 209-368-5878,
FAX: 209-339-8620.

RALPHS BOOKS and Stuff. Send SASE 2
stamps legal size, will send catalog of
books and eqt. Going Out Business sale.
Ralphs Books and Stuff, 1004 Bellmore
Rd., N. Bellmore, NY 11710. Electronic
books also out print titles.

SUBSCRIBE TO
NUTS & VOLTS.
CALL 1-800-783-4624
AND USE YOUR VISA/MC.
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PLANS - KITS - SCHEMATICS

150

CNC DRILL MACHINE SIMPLIFIED.
Build a very low cost 12x12 CNC drill
machine for drilling printed circuit
boards, robotic parts, model airplane and
woodcraft projects. Using your computer
and drill, cost to build this experimenter's
CNC machine is under $300. Detailed
plans, schematic, manual, and informa-
tion that covers all aspects of construc-
tion, interfacing and operation. Informa-
tion includes everything from program-
ming, computer interfaces, X-Y-Z axis
drives, steppers to operation. Plans $21
+ $4 S/H USA. Send check/MO to CAM-
TRONICS, INC., 18230 130th PL. NE,
Bothell, WA 98011.

FM STEREO TRANSMITTER kit. Trans-
mitter broadcasts any audio signal from
a CD player, VCR, or cassette player to
FM stereo radios throughout your home
and yard. Uses the unigue BA1404 IC.
Tunable across the FM band, runs on 1.5
to 12 volts DC. PC board/components,
$24. Visa/MC. TENTRONIX, Dept.
NV1194, 3605 Broken Arrow,
Coeur d'Alene, |D 83814. 208-664-2312.

Seruing the ,Lc(tf{.‘.: acnce 198517
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J
207 E Southern # 205, Tempe AZ 8528.

al the leve! of 3 whisper

@ Lp to 1 mile range. o

SUPER-MINIATURE Fl TRANSMITTER
Worlds smallest FM transmitier Use with any FM
ivel. Easy lo assembie, all chip com-

sembled to the circull board.

®Smallast FM transmitter
anywhere!

® Tunes 88-108 MHz

® Pawerful 2 stage audio
amplifier

@ Sensilive, picks up sounds

ePowerful 2
stage  audio
amplifier

olp to 1 mile
range

®Use with any FM broadcas! receiver
®Hear every sound in an entire house!

MINIATURE FM TRANSMITTER
The XFM100 has a super sensitive microphone and is
capabia of picking up Sounds at the level of a whisper
and transmiting them Io any FM broadcast receiver
XFIM1D0 (C) Kit -
® Digital voice changing: male o female, female
o male, adult ln child, child to adull
® 16 levels of voice masking
® Button for normal opera-
thon
® Complete anonymit
on all calls g

%

VOICE CHANGING TELEPHONE
STOP THOSE ANNOYING TELEPHONE CALLS! Sound
older and tougher when you want fo. Not a kit. Fully
assembled. Single phone operation only,

TRANSITION 2000
®Unintesrupled coverage of
800 to 850 MHz
®Works with any
scanner that can
recewﬁ 400 10

comverts ail B0G-350 MHz signals down to 400-550|
Mz 50 your scanner can receive themi Add our cus-

2-5140

®Smallest Phone. lransmitier
anywharg!

@ Tunes B8-108 MHz.

® No batferies required, powered
by phane ling

@ Up to 1/4 mile range.

[ Attach o phone line anywhere

in house, even inside phone

SUPER-MINIATURE PHONE TRANSMITTER
Worlds smallest FM phone tansmilter. Uss with any
[FM broadcast recanver. Easy tn assambie, ail chip com-

ponents are pre-assambled 1o the circull board
XSP250 (E-

o Transmits bath sides of phone conversation

| ®Adjustable from 88 1o 108 MHz

e Works with any FM

broadcast receiver .‘z"..
®Up to 1 mile /’

range
®Turns  off 2

when phone is not in use lo edend battery life

LONG RANGE PHONE TRANSMITTER
Similar to our very popular XSP250, the XTT100 is
battery powered lor greater range. I plugs into any
phane ok and transmits calls on that li

® Digital voice changing: male ta female, famale|
to male, adulf o child, child 1o aduit

® Use with any modular phone
® 16 levels of voice masking

® Connecls between
handset and phone

VOICE CHANGING ACCESSORY

oider and tougher when you wan 1o, Not a kit. Fuly
assembled. (se with single or mul
TRANSITION 2001
®Works with most any scannes
®10 T0 1000 MHz 3
® 1) dB typical gain Wi
®3 dB 1ypical noise
figure

10 -1000 MHz AMPLIFIER
Designed 10 help scanness wilh poor sensdivity pull in
thase: weak signals. Includes OFF/BYPASS switch for
returming 10 normal aperation and front panel gain
control, Add our custom case and knod kit for that

STOP THOSE ANNOYING TELEPHONE CALLS! Sound |

; NCE
SATISFACTION ,B"Y WITH CONFIDENC.

« 30-DAY REFUND POLICY
- TECH SUPPORT NUMBER
(602-894-0992)

®ses sensilive MicIowaye
transistor ampliliés

®Covers 1 1o
2,000 MHz

®Compact hand
held unit

®includes miniature loud speaker for audio
indication of defected signals.

SUPER SENSITIVE BUG DETECTOR

When the XB0200 intarcepts 2 signal in the 1 102,000
MHz range, it emits 3 grow! thal increases fo a high
pitched squeal as the Signal sirength increases

& Transmits 3 confinuous beeping lone.
e Adjustable
from 88 1o | e
108 MHz —
®lp fo 1 mile
range s .
®Works with any FM Dbroadcast receives
@ Operates Irom battery voltages of 3 to 18 Volls
TRACKING TRANSMITTER

Measuring 0.7 by 24 inches, the XTRI00 is ideal for
use in locaing lost model rockets, bicycles, autome-

®Transmil high quality stereo +

1o any FM stereo receiver
®Byill in output

leve! monitor for

quick and pasy

tuning
®ideal for use with

persanal Hi]

player

FM STEREO TRANSMITTER
Transmil hull bodied Hi Fi stereo 10 any FM Slere0 re-
ceiver. Separale ket and fight inputs and gain controls.
Includes an oufput boosier stage for greater range
-CASE KIT $13

XFS$108 KIT
®Dial your phone from amy-
wherz and listen to
the sounds inside
your home.
®Two digit
Tone c
operalion.
TELEPHONE SW&P
The lalest in home o office security Déal home from|
any ofher lelephone, enter a two digil security code,
[and fisten 10 afl the sounds in your home - Automati-|
cally tums on without ringing the ball, wais fof cods,

Touch %
fof secufe

lom case and knob kit for that “Professional™ ook
XLC-CASE KIT

“Professional” ook

WE ACCEPT VisA,
MC, MO, COD

then remains activated lor one and a half minues
XPS-CASE KIT
XPS1000 KIT

TOLL FREE ORDER LINE Bl iR
1-800-336-7389

ASK FOR FREE CATALOG OF OUR PRODUCTS

XANDI ELECTRONICS
BOX 25647
TEMPE, AZ 85285-5647

Write in 67 on Reader Service Card.

BIG-SCREEN oscilloscope. Convert any
television to sensitive big-screen oscil-
loscope. Only minor changes required.
Illustrated plans, $10. VISA/IMC. ELEC-
TROMAN, Box 24474, New Orleans, LA
70184. 504-482-3017.

NEED COMPUTER AND MONITOR
SCHEMATICS? 300 names with address-
es and phone numbers of computer,
monitor and parts suppliers. Send $20
check or money order to: Computer Care,
6905 Indian Bay Road, Montague, M|
49437.

SAMS PHOTOFACTS #1 thru 1900+, 95
to 99% complete. Excellent for school
archives or personal database. Make
reasonable offer. 910-588-4750. Clyde
Barnes, Rt. 2 Box 582, Elizabethtown, NC
28337,

CNC LOW COST 3 AXIS CONTROLLER
KIT. CIMPLE COMPUTER NUMERICAL
CONTROL (CCNC) IS HERE! THIS 3 axis
motion controller receives step and di-
rection pulses from parallel port. Will
drive 3 unipolar stepper motors at 1.25A
per phase with 2 phase on. XYZ home
switch and overtravel protection inputs.
Expandable to drive solid state relays.
Works with CNC shareware. Kit includes
PC board and all parts for controller
board and demo software. Uses a com-
puter power supply or 12V battery. Use to
CNC control PC board drill machines,
bandsaws, drill presses, wire measuring
and cutting machines. Kit is $85 plus $5
S/H. Assembled and tested $135. Send
US check/IMO to CAMTRONICS INC.,
18230 130th PL NE, Bothell, WA 98011-
3118. Tel: 206-487-0013.

BASEBAND DESCRAMBLER schema-
tics, construction instructions, PCB mas-
ter pattern and PCB transfer sheet, part
layouts, parts list. Universal model,
works all systems except automatic vid-
eo inversion, $15 postpaid, money order
please. Surplus Electronics, POB 10009,
Colorado Springs, CO 80932.

FASCINATING KITS and plans of useful,
fun and educational electronic products.
Learn while you build! Lasers, digital
recorders, voice changers, gas detectors
and more. Send §1 for catalog. LNS
Technologies, 20993 Foothill Blvd., Suite
307N, Hayward, CA 94541-1511.

om AR

VHF POWER AMPLIFIER

-. "‘-

T 4 T
BHOADCASTISURVEILLANCE! 70-120
MHz FM transmitters/amplifiers, RF pow-
er/lSWR meters, stereo generator, DC
power supplies, audio limiters, electron-
ic/RF components, plans, kits and more
Send $2 for complete catalog. PRO-
GRESSIVE CONCEPTS, 1434 North Mills
Ave., Claremont, CA 91711. 909-626-4969.




40,000

= compuler parls & = lransislors

sollware = diodes

* lerminals * LEDs

= TVIVCR scrvice = phone stull’
parts = resistors

= ICs = cupucilors

= sockets = swilches & relays

o Javanco N

Phoenix, AZ
(602) 841-3800

Continuity Becper
« Standard Acces
Multi-tip Pmbesm arge
Aﬂlgamrclipa ”
ok, —d
* conneclors h]leﬂkllh HLmbMﬂom, /
= lie-wraps wire Minute Man Inductive Pick-Up %
« balleries * “old junk” Elacironics =0V a2 Yoor Weranty 43¢ “?'
fuses = equipment rocks Fremont, CA f
= grystals * knobs & hardware (510) 781-5038 b "
= oscillators * circuit boards Sa]e $1 59 95

= fans, meters * subassemblies Gateway Elec,, Inc.

3 i E
We've slashed the price on an old favorite: used lested Televideo 525 (314) 427-6116
“ terminals, excellent for use with serial packet radio TNCs. Our stock .
i no. CPS-2188, $19.95 cach. ACE Eloctronics Sale $44.95 o

/Shoreline

z ~ Sunex Electronic i | ) | Automotive Meter with 5
_Supply, Inc. 1 - Auto-Ranging DMM |
4 Locations in FL 5 | - RPM; Dwe, Frgquancy / .

{813) B85-4074 Temp. { *C & *F)
ACIDC Voltage & Curran
ms

—a [tem# Z6000

. San Jose, CA Item # Z3910
Call or write Orders Only: 1-800-528-2626 (408) 2971383 Froms
615 244-4444 w/ Capacitance
fora catalog BBS 244-4445 FAX 244-4446 < el - Larga LCD Deply
E L accun L.5%
501 12th Ave S Nashville TN 37203  VISA/MasterCard/Discover (408) 943-9773 -mﬁsﬁ'ﬁlinw s |
L New Hours: 8:30a-5:30p MF, 9a-1p Sat Wersato « Transisior hFE lest
Sunnyvale, CA = All ranges overioad protacted
Write In 82 on Reader Service Card. (408) 746-1100 :g:"??"dmmmm
140,000 VOLT INDUCTION COIL! Gener- MUSIC VISION kit displays dynamic mul- lmwfm: in§ ranges
ate sparks so HOT it resembles Thick ticolor Lissajous patterns on any unmod- AL Electronics & i .
Purple High-Voltage Fire! Unique H- fied television, generated from any audio 2:";“;:“ s * Aulo power oft
bridge resonant tank circuit drives igni-  source. PCB and parts $140 check, mon- (3093) B93-6505 2 vﬂ":’&‘:""
tion coils into self-resonance creating ey order. USA, Canada only. VHS demo
screaming loud electrical flame! Confi-  tape $9. ELECTROKRAFT, Dept. 13A, PO REM Electronics
gure two coils for 280,000 Volts Bi-phasic Box 598, Louisville, CO 80027. Warren, OH
output! Special precautions required. Ea- (216) 373-1300
sy to make, Unbelievable Coil Energizer  NI"CAD ZAPPER can rejuvenate those
Plans $8.95, Science Plan Catalog $1 unrechargeable NI-CAD batteries. In- Elachiolsx. Ing:
B&L SCIéN'I"IFIC Box 1054NVD Duvaill structions, schematic and parts list to 8 Locations in TX
WA 98019 : ! ' construct NI-CAD ZAPPER: $5. TENTRO- 1 Location in TN
- NIX, 3605 Broken Arrow, Coeur d’'Alene, (713) 526-3456
APPROXIMATELY 65 older TV Sam's ID 83814. kil Gaskirs
?P?;]tofacls. Taka all $125 OBO. 505-335- FISH ZAPPER. Proven design stuns fish Welcome |
s and they float to the surface! Solid state s:,,o e smm I
SAMS BOOKS for sale. 97 books num-  design. Complete detailed information See Your Local . : design according 1o IEC |
bers ranging somewhere between 4-277. | on the theory of operation and how to Dealer or Call e : ‘
want to sell them all $10 per book orbest ~ build your own from readily available —
offer, and $10 shipping. C.L. Quinnett,  parts for less than $30. Sold for educa- Sam to Spm Pacific Std. Time Sale $105.95
17294 FM3083, Conroe, TX 77302. tional purposes only. Only $20 (postpaid) 800-470-WIND (9463) - jtem # 23500

WALKING ROBOT. HexWalker™ six
legged robot kit. Basic Stamp controlled,
servo driven, $125 + $3 S&H North
America, $15 S&H all other. Manual only,
$10 + $1 S&H (applicable to kit pur-
chase). CA folks add 7.75%. M&T Sys-
tems, POB 7816, Huntington Beach, CA
92615. Tel: 714-969-3166, FAX: 714-969-
3167, E-Mail: MTST @aol.com.

KIT BUILDERS! At last! Complete list of
over 175 kit vendors. Send #10 S.AS.E. +
$3 to: Rutenber Engineering, 38045 10th
St. E. #H75-NV, Palmdale, CA 93550.

DIGITAL KLOCK Kit plays one of twelve
melodies on the quarter hour. Six dis-
plays, 12/24 hour mode, date, alarm and
accessory outlet. Send $2 for complete
assembly plans and pricing to Kerber
Klock Kompany, 36117 Hillcrest Dr.,
Eastlake, OH 44095.

HAVE 100+ manuals for vintage Halli-
crafters, National, & Hickock units. Will
copy. SASE for list. Steve
Kimber, W7VEW, Kings Row Estates #12,
Washington, UT 84780.

LASER RADAR construction schematic,
technical discussion, easily built, $7;
RADAR JAMMER, extremely simple con-
struction circuit, jams X/K bands, $10;
both for $15. Postpaid, money order
please. Surplus Electronics, POB 10009,
Colorado Springs, CO 80932.

by cash, check or MO. No CODs please.
FAX: 501-223-9406. Software Inc., Box
23016, Little Rock, AR 72221.

OAK SIGMA 1/II/3D/PH2 schematic for

building Prom Programmer, instructions,

Prom Codes, to turn units into full service

mode for Testing purposes, $20. Pos- Pir o.d ty.c S

tpaid, money order please. Surplus Elec- ) oy A =

tronics, POB 10009, Colorado Springs, We Stand Bebind our Products.. Satisfaction Guaranteed
CO 80932. P.0. Box 378 , Moffett Field, CA. 94035

Write in 45 on Reader Service Card.

From Auto-Routing to CNC Routing......
Capital Electronics is Your Best Route
For Printed Circuit Boards. ELECTRONICS INC.

Design/ Layout Printed Circuit Boards = Assembly Services
* CAD Layout Services s Single & Double Sided E- Fast Turn Board Stuffing
= Compatible With Almost ‘& * Multi-Layer & Flexible PCB’s &+ Wire Harnesses
All CAD Systems » From QUICK TURN pgomnpgs'."-“ Wave Soldering
* From Schematics or to Scheduled Production Runs = & « Chassis Assembly
Sample PCB’s « Fine Lines, SMT =. Acquisition of Parts
» Photoplotting Services s Electrical Testing = * Final Testing
*24 Hr On-Line Modem ' « Precious Metal Plating = * Turnkey Services
(Up to 19,200 Baude)
QUALITY IS OUR CAPITAL CONCERN

FOR QUICK & COMPETITIVE PRICING OR MORE INFORMATION, PLEASE CALL US TODAYI

852 Foster Avenue * Bensenville, Hlinois 60106
708) 350 - 9510 « Fax (708) 350 - 9760 » Modem (708) 350 - 9761

Write In 64 on Reader Service Card. Nuts & Volts Magazine/November 1994 119
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voltage is not
always easy to
produce. Often

bulky transformers and expensive capaci-
tors are associated with such apparatus.
The average experimenter doesn’t usual-
ly require that large a power level or
want to pay a lot of money for hobbuyist-
type projects.

In this article, we'll show you how to
assemble an inexpensive (basic cost:
$20.00) apparatus, nicknamed the
MHVM-10, for (Mjultipurpose (H)igh

(Violtage (M)ultiplier; the “-10” suffix rep-
resenting the maximum kilovolts pro-
duced under normal circumstances.

Actually, the project is a simple volt-
age multiplier which steps up the voltage
produced from a small, efficient ferrite
transformer.

The completed device will produce
up to 7,000 volts from a 9-volt alkaline
battery, or 10,000 volts from a 12-volt
source!

point.

Various gases can be illuminated by
the HV, even through a sealed glass con-
tainer. This effect is caused by capacita-
tive coupling. All you need is a small
electrode made from aluminum foil, and
the signal will be coupled to the rarefied

gases within.
Circuit Description

Refer to Figure 1 for the electrical
schematic. The oscillator that drives the

inverting transformer, T1, is a simple
CMOS Schmitt Trigger type consisting of
Gate A of IC1 plus VR1, R1, and C1.
The passive components determine the
frequency of the oscillator, which is nor-
mally adjusted by VR1 to 15 KHz (the
frequency at which maximum power is
available from T1's output).

Five additional Schmitt Trigger gates
are wired in parallel to boost the current
output of the project to a level sufficient

We'll also explain how to adjust the
voltage and current to where you like it
— from about 500 volts DC all the
way up to 10,000 volts DC — just by
choosing the proper graduated voltage
tap on the project and adjusting
its current control.

What are the practical uses for high
voltage? One of the favorites I've heard
about is providing the bias for electrostat-
ic speakers which need the high voltage
to operate.

Another application is charging
capacitors for various projects that
involve energy discharge, such as power-
ful xenon flashlamps.

Still another use is to scientifically
demonstrate various effects of high volt-
age, such as the “Corona Wind" given
off by an energized object at a sharp

to drive transistor Q1, a TIP-31C NPN
power transistor. That transistor, in turn,
switches the primary of T1 with a square-
wave, which emulates AC. This induces a
voltage increase in T1's secondary as the
AC wave alternately energizes and de-
energizes the primary winding. Thus,
power is transferred from the battery side
of the circuit to T1's secondary, and it is
stepped up by the ratio of tums of the
transformer, which is 1:57.4.

Can we calculate how much voltage
will be available at T1's secondary? Yes.
Consider our nominal 12-volt battery
input is actually about 12.8 volts with a
fully charged, lead-acid battery. And, you
will get about a one-volt drop between
Q1's collector and emitter due to the P-N
semiconductor junction. Now we have
11.8 volts switching the primary. With a

1:57.4 ratio, that means 11.8 * 57.4 or
677 volts at the secondary with no load.
But wait — how do we get 10,000 volts?

First of all, note the rectifiers that
convert the pulsating AC into DC. Since
the peak voltage available from a DC cir-
cuit is 1.41 times the AC value, our 677
volts AC becomes 954 volts DC at the
first stage. And there are 10 stages in the
voltage multiplier, thus giving us a rough
value of 9,500 volts with no load.

But this circuit employs a little trick
to get even more voltage out — VRI1.

VR1 can be adjusted to hit a “resonance
point” of T1. This is a point where T1
acts both as a transformer AND an
inductor. Since the inductance of T1 is
relatively small compared to iron-core
inductors (which you tube-powered radio
buffs are familiar with) we don't get that
big kick that you would get with an iron-
core inductor. But we do get a noticeable
difference of voltage boost when VR1 is
precisely adjusted, and it is just at that

point where it is possible to exceed
10,000 volts (unloaded) at the final tap of
the multiplier.

Cockcroft-Walton
Voltage Multiplier

The multiplier itself is a very simple
design, called a “ladder multiplier” or
“Cockcroft-Walton Multiplier.” Each
stage increases the voltage by a factor of
100%. So, Stage 1 rectifies T1's output,
and thus produces 1,000 volts.
Remember, that voltage is pulsed. As
each pulse comes through, the next
capacitor is charged, and so on all the
way up to the final stage of the ladder.
After the 10th pulse, all the capacitors
are charged and maintain a DC voltage
within them.

The effect is like “stacking” 1,000
volts at each stage until you get 10,000
volts at the 10th stage. After the capaci-
tors are charged up (and assuming no
load), the circuit remains in equilibrium,
and the only power drawn from T1 is
used to replenish leakage losses in the
components and stray losses, such as
point discharge, into the air. Once a load
is applied, the circuit begins to discharge
the capacitors according to how heavy
the load is, and they repeat the charging
process each cycle, as long as there is a

e

load. In reality, a small ripple is present
at each step of the ladder due to the
small size of the capacitors, relative to
the stray losses they must replenish.

The rest of the circuit is straightfor-
ward. Capacitor C2 provides smoothing
of the power source, and serves as a
reservoir of current for Q1 to draw from
as it switches the primary. 11, an ultra-
bright red LED, shows primary power
integrity. 12, a NE2 neon lamp, shows
the presence of AC voltage coming off
T1 and entering the multiplier ladder.
Rectifier D11 provides reverse-polarity
protection of the power source. A switch
controls the power, and a 2-A fuse is
used to protect against shorts.

Static Protection a Must

Special precautions MUST be used
to prevent static build-up with this appa-
ratus, First off (and | can't say this loud
enough): PLEASE KEEP THIS
DEVICE AWAY FROM DELICATE
ELECTRONIC APPARATUS! This
includes computers, VCRs, TVs, CD
players, and so forth. Since the circuit
produces positive ions, it can charge the
air in a dry room while operating, and a
static charge can build up on appliances
several feet away. So, keep this fact in
mind.

The project should be operated with
an earth ground attached to battery
ground. This is to prevent the project
itself from becoming charged up with
static as it operates, inviting destruction
of IC1. This occurs easily if there is no
load; a condition one encounters when
doing certain experiments. The reason it
becomes charged is that for every
charged particle it emits or attracts
(depending upon whether it is configured
for positive or negative output — see the
“Optimizing” box), there must be a bal-
ancing particle to equalize the charge.
Thus, if it is wired for positive voltage
production (actually, this is an absence of
electrons at the output terminal, which
has the effect of attracting electrons from
any source), this is balanced by having an
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excess of electrons throughout the sur-
face of the project. So, by attaching the
earth ground, these are bled away.

Even so, a very special socket is
used for IC1. Manufactured by On-Shore
Technology, Inc. (and others), it has an
instrinsic 0.1 uF bypass capacitor right
across the power supply terminals. So,
the path for static is essentially cut off
before it reaches the static-sensitive
CMOS IC. I found the extra half a buck
for this socket greatly reduced the inci-
dence of destruction of IC1. If you decide
to build this circuit sans purchasing the
kit, these sockets are available from
Allegro Electronic Systems and Digi-Key
Corporation (800-DIGI-KEY; see “Parts
List”). The stock number is #ED2124.

Construction

The Power Source can be assem-
bled from our PCB pattern (Figure 2) or
on bare perf-board, too. The PCB pat-
tern has been especially engineered to
allow lots of latitude when using this pro-
ject. The wide spacing of the high-volt-
age components helps to minimize the

destruction of components due to high-
voltage mishaps.

DO NOT assemble this project on
Radio Shack Experimenter Grid Board
or Vector Board or any other type of
board with pre-etched copper donut grid
patterns. These boards leak corona dis-
charge from their foil pads like crazy,
which can track to components and
destroy them.
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Also, avoid breadboarding this
circuit. Difficulties have been report-
ed with the multiplier burning out
the power supply in self-powered
breadboards. No fun. Plastic used
for containing the breadboard hole's
conductive strips is not a formula-
tion designed to withstand high volt-
ages. It likely will break down and
create a charred arc between adja-
cent conductors underneath the
breadboard (where the damage is
invisible), leading to the circuit work-
ing not at all or poorly. At least this
has been my experience.

Follow the schematic in Figure
1 and the Parts Placement Guide in
Figure 3 when installing the compo-
nents. Make sure your PC board or
perf-board is clean. Install the com-
ponents as shown, obeying polarity
of the polarized components. Omit
IC1 and R2 for the time being. You
will certainly want to socket IC1, as
explained earlier. Connect T1's sec-
ondary as shown with Pin 5 to the
“hot” side of the multiplier, and Pin
7 to ground. Leave Pins 3, 4, and 6

and positioning
ed objects such
radiators, pipes,
will allow the 2!

open. Figure 3 shows the pinout of T1,
and if you use the PCB, it's impossible to
insert T1 incorrectly.

When you install Q1, there is a little
trick to getting it to fit the heatsink cor-
rectly. Since this is actually a TO-3 (mon-
ster transistor) heatsink, the smaller TO-
220 package of the TIP-31C won't fit as
is. This is solved by clipping off the cen-
ter lead of Q1, and bending the base and
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emitter leads with a pair of needle-
nosed pliers.

The easiest way to make the leads
fit is to bend the thick part of the two
leads away from the transistor, splaying
out to an angle of 45 degrees. Then,
bend the thin part directly down at a
90-degree angle. Note with this
heatsink the two transistor holes are
not equidistant to the two mounting
holes. Choose the longer mounting
path, and the transistor should be able
to be mounted with the leads going
through the center of each lead hole.

Use plenty of heatsink grease on
the back of the transistor to insure
good thermal contact. The heatsink
now becomes the “collector” transistor
lead, and is connected to T1. Make
sure it won't touch anything conductive
in your prototype, or Q1 will either
short out or become a target for
destruction by high voltage.

Choosing the
Base Resistor for Q1

IC1 has limited drive capability
without overheating. To strike a bal-
ance between not driving the transistor
enough for efficient switching, and dri-
ving it too much and overheating IC1,
we chose a value of base resistor that
is compatible with the power supply
voltage.

The multiplier will operate from 6
to 15 volts. From 6 to 9 volts input,
R2 should be 220 ohms. For 9 to 12
volts input, R2 should be 390 ohms.
From 12 to 15 volts input, R2 should
be 470 ohms.

Install the correct resistor for your
application. You could also use a 300-
ohm potentiometer in series with a fixed
180-chm resistor, and adjust the poten-
tiometer for whatever voltage you are
using at the moment. Just so long as IC1
doesn’t overheat, you're okay.

Finishing the PC Board

Round all soldered connections
using fine sandpaper, a Dremel tool, and

wire wheel or a similar tool. Remove
ALL traces of contamination using a
toothbrush and isopropyl alcohol. Use of
anhydrous 99% isopropyl alcohol —
available at a drugstore — will speed the
job.

Spray the completed assembly with
two or more coats of Acrylic Conformal
Coating, Silicone Conformal Coating,
NO-ARC, or similar product to reduce
corona discharge. Liquid Tape and RTV
Silicone also work very well. Always
locate the high-voltage part of the multi-
plier well away from the other parts,
regardless of your construction method
— especially the static-sensitive 74C14
Schmitt Trigger.

Testing

Connect up your power supply or
battery. The voltage must not exceed 15
VDC input maximum. As we said, the
MHVM-10 will operate from 6 volts up
— but don't expect too much output at
the lower input voltages.

Adjust VR1 to the desired power
level. You may watch NE1 to observe
relatively how much power is being fed
to the multiplier.

Note that when adjusting VR1 for
high frequencies, battery consumption
will rise. This is a result of the HF buck-
ing the transformer’s magnetic core, and
is called HYSTERESIS LOSS.

Lower the frequency to about 15
KHz for maximum battery life. Greatest
efficiency and maximum power output
will not occur simultaneously with this
kind of transformer driver circuit.

You may tap the multiplier at any
point shown for various voltages and cur-
rents. The highest currents are available
at the beginning of the stack, and the
lowest at the end. The amperage values
are in ratio, e.g., at the 5th stage up the
multiplier, you get twice the current than
at the 10th — but of course, only half the
voltage.

About 5 watts is available at the
beginning of the multiplier stack. This
translates into 5 mA DC. At the end of
the stack, about 0.5 mA is available. And
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nature could greatly shorten the travel
time required between earth and the
celestial bodies.

Charging Capacitors
Capacitors may be charged using any of
the taps on the multiplier. One wants to
be careful here, because there is a shock
danger when accumulating heavy
charges in a capacitor. The formula for
energy storage, which is measured in
either Joules or Watt/Seconds (same
physical unit) is:

J=1/2CV?

where J is the energy, C is the capaci-
tance in microfarads, and V is the voltage
in kilovolts to which the capacitor is
charged. Thus, a capacitor of a given
size will store 100 times as much energy
at 10 kV than at 1 kV, and 10,000 times
as much at 100 kV than at 1 kV.
Experimenters must take this into
account when charging capacitors to a

high voltage (see box on high-voltage
safety)

Material Testing — The low
amperage, high-voltage source is ideal
for testing the integrity of materials sub-
ject to stress from high voltage.
Dielectrics can be tested for resistance
and puncture voltage, distilled water
checked for conductivity, and circuits
checked for immunity to static electricity
charges, among many other uses.

Gaseous Discharge Display —
Very small plasma globes can be run
from the generator. But admittedly, this
project doesn't have enough power to
create a dramatic display. You can create
a miniature firestorm inside an ordinary
xenon flashlamp. The high-voltage bolt
jumps and arcs between the electrodes,
and it’s really quite an interesting display
at night. Flashtubes are available from
various electronic companies such as All
Electronics (see Advertiser's Index).

Laser Power Supply — Small
laser tubes have been reported to oper-
ate with this circuit. We're not recom-
mending this as a laser power supply
since a properly designed laser supply is
a precision circuit. But | have heard of
“Micro” style tubes operating successfully
at the fifth or sixth tap. Try using a bal-
last resistor (available from Digi-Key as a
three-watt wirewound resistor) in series
with the tube’s anode. 50K to 100K will
be required.

The multiplier is capable of supply-
ing the high voltage to start the laser,
and the 2.7 to 3.2 mA to run the tube.
Make sure that T1 doesn't overheat with
this set-up. Heftier transformers are avail-
able from Allegro Electronic Systems (see
Parts List).

Conclusion
We hope you have enjoyed this arti-
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cle, and will experi-
ence many hours of
pleasure exploring
and using high volt-
age. This article is a
little different from
many, in that it
includes some actual
“case history” trou-
bleshooting experi-
ences. We feel writing
about the actual
events builders have is
more preductive than
construction directions
only. Perhaps it takes
extra time to read —
but it will likely save
some people from
hours of annoying
trouble-shooting. If
you agree with
this philosophy, the
author would be
delighted to hear from
you at P.O. Box 74,
Cornwall Bridge, CT
06754. Address any
questions by this route
also. Your FAX num-
ber, which will be kept
confidential, will great-
ly speed replies. NV
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if you want AC voltage, you can obtain
that at the point shown on the schemat-
ic; however, you won’t be able to
multiply it.

Troubleshooting

Nothing like real-life experience to
draw from! Here are some of the prob-
lems fellow builders have run into over
the years:

1) It won't produce 10 kV: Yes, it
will, with either no load or a light load.
You must smooth out the pulsating DC
to get a proper reading from your meter,
since the high-voltage pulsating DC con-
fuses the meter. Use a .001 to .01 uF,
15 KVDC or larger capacitor across the
desired multiplier pins to smooth output
for reading and the correct high-voltage
probe for your meter — which leads us
to the tale of an unfortunate occurr
2) It blew out the digital meter: Use
a good high-voltage probe on your meter
for readings. Ground the meter (-)
securely to the negative (-) of the power
supply to avoid static charge build-up.
CAUTION: If you get “Chinese charac-
ters” or extra decimal points on your
digital meter readout while measuring,
static or over-voltage charges are
building up to meter-damaging levels.

3) It blew out: the breadboard power
supply: We covered this during the
“Construction” part of this article.
gﬂt:pefulby1 you read that before you read

4) The transistor gets boiling hot:
Shorted transformer. Shorted or reversed
1N4007 diode on multiplier. IC1 output
shorted ON fully. Too much multiplier
load — disconnect load, and measure
battery draw. No load, it should be about
500 mA @ 12 VDC tops, subject to
position of VR1.

5) Weak output: Transformer con-
nected backwards (which is not possible
if you made the PCB using the printed
pattern). Open capacitor. VR1 adjusted
incorrectly. Low battery/power supply
voltage. Bad or reversed 1N4007 on
multiplier. Corona losses due to poor
assembly or insulation techniques. Char
track on PC board from one component
to another (you can identify this by a thin
white or blue arc in a dark room under
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power).

6) No output: Check NE1. Is it lit at
all? Now disconnect C3 from T1. If NE2
comes on now, or comes on much more
brightly, the problem is in the multiplier
stack.

7) T1 gets hot: Magnetic saturation
is occurring. This is a condition that hap-
pens when the load is too great and
power is trying to be transferred from the
primary fo the secondary, but the ferrite
material in the core can't cope with the
strong magnetic field the power level
requires to transfer energy. Therefore,
the excess power winds up heating the
core.

Observation: If T1 has gotten so
hot it smokes, or the yellow tape has
melted visibly against the windings,
throw it away and get another one
(since the secondary insulation has
probably melted off the wire inside
leading to an internal short). This
headache manifests itself as low/no
output, and rapid heating under light
or no load conditions.

8) T1 whines: This is okay, and
indicates proper operation. A loud
whine might indicate T1 is defective,
where the windings, bobbin, or ferrite
laminations have worked themselves
loose.

Observation: Ultrasonic vibra-
tions from COR-2B will occasionally
cause blurred vision and a headachey,
annoyed feeling. Get away from the
circuit, or back down VR1 to bring the
oscillator into the audible range.
Animals, including dogs and cats, are
visibly irritated by the ultrasonics at
close range.

Experiments

Corona Wind — Form a wire
with a sharp point into a L shape.
Attach the longest leg to the 10th
stage of the multiplier, and energize it.
Now hold a lit candle next to the
point. The wind is caused by ion emis-
sion which bumps into the air mole-
cules, propelling them as a tiny wind
which blows on the flame.

Electrical Engine, also called
the Ion Motor — Use a large needle
as an upright which the rotor will spin
on. To make the rotor, flatten the cen-

ter of a six-inch length of 16 gauge cop-
per wire with a hammer, as shown in
Figure 4. This will be the rotor. You can
obtain this wire from Romex cable used
in house wiring.

Balance the wire carefully and file
the ends to a point (see Figure 4). The
ends should be bent at a 90-degree angle
relative to the main body of the rotor.
There should be a good insulating mater-
ial between the upright and its base. A
rubber stopper is suggested — glue it to a
piece of Plexiglas or similar material.
Attach the upright to the highest tap on
the multiplier. The rotor will now spin by
the repulsion caused by the ions being

given off.

This principle is being developed
for spacecraft propulsion. In that case, a
conductive gas is ionized to a high tem-
perature and directed out a nozzle by
electrical fields. While such a propulsion
mechanism would not be able to lift a
spacecraft away from the earth (yet), the
extremely high velocity of the exhaust
(measured only in ounces or pounds of
thrust, but at hundreds or thousands of
miles per second) could allow a space-
craft to accelerate to velocities of many
miles per second faster than chemical
rockets can. Over time, the acceleration
produced by continuous thrust of such a



[#150 PLANS — KITS — SCHEMATICS cont. |

SILENT SAM. Patented vehicle turn sig-
nal reminder. Outshines others. Brief,
timely alerting signal doesn’t bug you. Kit
complete wicase $15. Also, $22/$27 wired
models. Add $2.50 S&H. Call toll free
1-800-398-5605, Visa/MC. Free literature.
Silent Sam, 1627 Basil Dr., Columbus, OH
43227,

ENCYCLOPEDIA OF SURVEILLANCE
SCHEMATICS. $20 to: VHS, 1370 Tran-
cas, #201, Napa, CA 94558.

HOBBY CATALOG: Broadcasting, Ham,
CB, Cable TV, Hobby and Computer
stuff. Transmitters, amplifiers, bugging
devices, sclence projects, TV add-ons,
descramblers, books (start your own ra-
dio station!), software and more. PAN-
COM International, Box 130-V11, Para-
dise, CA 95967.

TESLA COIL, high power, plans/schema-
tics. Discharges to four (4) feet. For
serious experimenters only! Remit name,
address and $10 to: Doss Research As-
soc., PO Box 26, Sawyer, OK 74756-0026.

CRYSTAL RADIO Kits; comes complete
for an old style radio. $22.50. Carl &
Grace Ent., 5636 Romeyn, Detroit, Ml
48209.

RACK AND chassis boxes for construc-
tion of electronic projects. Low cost,
quick delivery. Free catalog. Sescom,
Inc., 2100 Ward Drive, Dept. NV, Hender-
son, NV 89015 USA. 1-800-634-3457, FAX:
1-800-551-2749 or 702-565-4828.

MILITARY COMPONENTS wanted. Capa-
citors, resistors, diodes, transistors, se-
miconductors, |Cs. Electronic Material
Industries, 818-842-5953, FAX: 818-845-
3613.

TIRED OF IRONING? Prototype service
for hobbyists & engineers. Single/small
quantity ss PCBs. No setup fee. $10
minimum, most boards $25. We scan
magazine artwork free so get out your
back issues! For details write or call
FIRST PROTO, 1355 West Palmetto
Park Road, #158, Boca Raton, FL 33486.
407-392-8677.

VCR BELT KITS! Save big bucks by
changing broken or worn belts. Send
make, model & $15 to Minute Man Elec-
tronics, 37111 Post St. #1, Fremont, CA
94536. Visa or MC. 510-791-5036.

MANUALS - SCHEMATICS

WANTED
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WANTED: COLLINS Radio Company lit-
erature. Also 8515-1 receiver. Jim Stitzin-
ger, 805-259-2011, FAX 805-259-3830.

WANTED: SCHEMATICS for Allied Radio
Knight model KN400B dual 20 watt ster-
eo amplifier stock number 35DU819. Jim
Youngson, 6701 Melrose Ave., Louisville,
KY 40216. 502-448-6228.

WANTED: SERVICE manual or wiring
schematic for Panasonic RF-4900 receiv-
er. Radio wanted, Radio Shack DX-302.
Please send price to Paul Rehkopf, 340
N. Monroe, Montpelier, OH 43543.

ELECTRONIC PROJECT Kits: Need a fun
to build project? Complete kits or assem-
bly plans for timers, oscillators, mixers,
filters, amplifiers, transmitters, or
flashers. Great for beginners! Write for
free info. Probe Electronics, 1300 Bon-
nell, Cincinnati, OH 45215. 513-769-4070.

VARIABLE INTENSITY, flash rate, zenon
strobe and controller schematics. No
exotic parts. Plus schematics for simple
AC and DC strobes, $9. Stage lighting
dimmer and board schematics. 0 to 10
volt control, $9. Northlight, 3370 Hayden
Rd. #123-149, Scottsdale, AZ 85251.

MAGNETIC AMPLIFIER. Solid state am-
plifier without semiconductors or vacu-
um. Amplifies through the use of magnet-
ic fields. Plans, $10, Kit (plans + one
amplifier), $20. VISA/MC. ELECTROMAN,
Box 24474, New Orleans, LA 70184, 504-
482-3017.

WANTED: SERVICE manual Model
630SPI Diablo printer. 706-637-6691.

MILITARY COMPONENTS wanted. Capa-
citors, resistors, diodes, transistors, se-
miconductors, ICs. Electronic Material
Industries, 818-842-5953, FAX: 818-845-
3613.

WANTED: SCHEMATICS for all types of
Hi-pot testing equipment, service man-
uals also wanted. Youngson's Inc., 6701
Melrose Ave., Louisville, KY 40216.

SERVICE MANUALS needed for Texas
Instruments 9000A Loran-C Receiver, and
Doric Scientific model 130-A C-Meter.
Will copy and return if you wish. David
Mason, 66 Mint Circle, Middleburg, FL
32068. 904-282-1245.

SAMS TV photofacts wanted. Send list
and price. James Shoults, 535 12 St. W,
Grafton, ND 58237.

OAK SIGMA | converter descrambler
schematic $15.00; Oak Sigma STV /I
schematic $15.00; Jerrold Starcom-5
compatible XT5-211 baseband schematic
$10.00; Starcom-7 compatible DPV7212
schematic $10.00; Starcom-7 compatible
DPBB/M1 baseband schematic $20.00;
Money order please. Surplus Electronics,
Pgog 10009, Colorado Springs, CO 80932-
1009.

IS YOUR computer or TV killing you?
Electromagnetic fields have been found
to cause cancer, leukemia, brain tumors,
etc. Check any electrical appliance with
“Field Finder." Measures milligauss and
indicates strength with “green,” “yel-
low,"” and “red” warning lights. Shipped
postpaid $45. Goldtek, Box 128, Methuen,
MA 01844. 508-374-2254.

XMAS MUSIC chips (and more) $2 ea.!
SASE for catalog w/plans. Thumb, Box
344, Marysville, Ml 48040.

VIDEO GAME cartridge design plans and
memory maps for the 8 and 16 bit
systems. Explore game design using a
C64 or IBM computer. For more informa-
tion send a SASE. Andrew S. Pakerski,
PO Box 86, Thorndale, PA 19372

WANTED: HP JOURNALS 1950's through
1980's. Call Bill Scolnik, 1-800-634-7036.

WANTED: SAMS Photofacts from #1536
(Jan. 19786) up to at least #2000. No high
prices please. Worley, 305 Hickory Bend,
Enterprise, AL 36330. 205-347-5281.

WANTED: TEST EQUIPMENT SERIVCE
MANUALS! For late model Hewlett-
Packard, Tektronix, Fluke, Wavetek, ESI
test equipment. Pepper Systems, 214-
353-0257; 214-902-9511 FAX.

MISCELLANEOUS

ELECTRONICS FOR SALE
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PHOTOMULTIPLIERS, OPTICS, High
vacuum, high voltage and nuclear com-
ponents and equipment. NIM, CAMAC,
Scintillation Plastic, Nal(Th) Crystals,
etc, are available from OE Technologies.
We can provide components and equip-
ment for your R&D organization, college
or university. High quality at reasonable
cost. For current inventory, contact OE
Technologies, Box 703, La Madera, NM
87539. 505-583-2482.

(612) 332-2378

7B85
7B92A
D15
AMS01

7904

ABC ELECTRONICS
WAREHOUSE CLEARANCE SALE
FAX (612) 332-8481

Tektronix

* 75MHZ Dual Trace Amp.
200MHZ Dual Trace Amp.

400MHZ Dual Trace Amp.

100MHZ Dual Time Base.
400MHZ Delayed Time Base.
400MHZ Delaying Time Base.
500MHZ Delaying Time Base.

225MHZ Universal Counter/Timer.
Operational Amp.

500MHZ 4 Slot Frame.

We buy and sell test equipment and electronic parts.
Offer limited to quantities on hand.
Please call for shipping cost. MN residents please
add 7% sales tax. ABC ELECTRONICS
315 7th Avenue No. Minneapolis, MN 55401

Everything Complete "AS IS" Condition

$50.00

$75.00

$200.00

$75.00

$100.00

$125.00

$125.00

$150.00

$50.00

$225.00

Write In 66 on Reader Service Card.

$1,000,000 DISTRIBUTOR Inventory.
Loads of AMP terminals & connectors.
Semiconductors, tubes, fuses, lamps.
Ribbon cable 34 cond 28 ga $14.95/100',
1/4W & 1/2W resistors .02 ea (50 min.).
C&H Distributing, 215 So. George St.,
York, PA 17403. Phone: 717-843.7881,
FAX: 717-843-3875.

36VDC MOTORS: 120 new Permanent
Magnet DC motors, 5000-6000 RPM, 24V
to 36V input, $15 each. Call 714-548-5521.

REG. POWER supply +5V +12V -12V
+ 24V used but works $17.50. 205-347-
0393.

ATTENTION DEALERS! New parts and
components from Far East. Large stock
available for immediate delivery. Audio,
video, telephone, computer parts, whole-
sale quantities/prices, bulk/ipackaged.
Ask for flyer. Telephone 619-586-7610. La
Paz Electronics, Box 261095, San Diego,
CA 92196.

J&J SURFACK

DISTRIBUTORS OF PCB COMPONENTS AND SUPPLIES

General Purpose and Specialized
Prototype and Wirewrap Boards

* IBM PC/AT = VME
* 5100-BUS * EISA
* Apple s IBM PS/2

NEW FOR 94 PCI AND PCMIA

1

Twin Industiries

Extenders and
Prototype Cards

Write in 162 on Reader Service Card.

Authorized Distributors ® Call For Free Catalog
275 St. Francis * Boulder Creek, California 95006

1-800-SMD-SOIC - Call Chris or Joe

OVER 1 Million Components in Stock

Including:
DIP S0I1C
* IC’s * IC' * Networks
* Crystals * Transistors * Diodes
* Crystal OSC * Resistors ¢ Crystals
* Connectors * Capacitors
.

Voltage Regulators

Hundreds of Items Added DAILY!
We Buy Excess Inventory!
Net Terms Available
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mYEW PRODUCTES WANTEDm

Established manufacturing
company is looking for new
inventions and ideas in the
electronic surveillance, counter-
measures, cellular monitoring
and FAX interception field.

We can develop, produce and
market on a partnership, profit
sharing, or on an outright
purchase basis.

Tech Support Systems
1040 Hamilton Court
Menlo Park, CA 94025
415-325-6691
FAX 415-325-6693

Digital Storage Oscilloscope
For S169.95 77?

And much, much more!
0-Scope I tums PC-ATs into DSO, spectrum
analyzer, frequency counter, DVM. DC-50KHz

Sinewave Sweep
Captured Signals

I i
Spectrum

For Orders and Inquiries Call: 1-800-980-9806
For Technical Assistance: 1-713-777-0401

Allison Technology Corporation
8343 Carvel, Houston, TX 77036
FAX and BBS 1-713-777-4746

VIEWSTAR & TV 86
CABLE CONVERTERS
VOLUME &
NON-VOLUME CONTROL

SALES/SERVICE
VOICE 1-800-473-0506
FAX 1-800-488-0525

VIDEO CABLE
NORTHEAST
DISTRIBUTORS
285 Schenck St.

N. Tonawanda, NY 14120

VIRTUAL 3-D CD-ROM
Reach For Image: Flosting In Front Of or Bahind Youw Moaltor

3-D Pictures & Animations

TOP-2000 Shareware CD-ROM

682 MB; 21830 File
m- On-Line Run, Read, Help
Won't Occupy Hard Drive
Menu Driven; Virus Free
Best For Family with Kids

Only $29
Free UPS Ground Shipping

ALL BEAUTIES Adult CD-ROM |
699 MB; 3991 Files; GIF/GL/DLFLI
Bullt-in Viewer Programs
Swimsult and Adult
Pictures and Animalions

Only $39

713-550-5592
FAX 713-550-1028

WANTED
SIMMS

256x9 1x9 1x36
512x36 4x9 2x36

DRAM
1x1 256x4

BEST PRICES PAID
CALL OR FAX NOW!
ADD-ON America Corp.

(800) 576-2349
rax (410)-987-3258

“NOW BUYING™
BEST PRICES AVAILABLE

: ZENITH'
1086 THRU 1

Midwest‘s Largest Cable Brokers
(We buy quantities of one to one thousand units)
NATIONAL CABLE BROKERS
(219) 935-4128

Announcing

Robot Explorer™ newsletter is your guide
to the world of mobile and intelligent robots.
With each new issue you'll descend into
Antarctic volcanoes, design silicon ants,
build solar-powered photovores, and com-
pete with automated firefighters.

You'll also build the latest robot kits, review
the newest books, and receive expert guid-
ance from master robot crafters.

Monthly Book Highlight: Genesis Redux-
Experiments Creating Arificial Life. Provides
working examples of artificial life programs.
Lots of robot examples and PC code in C,
Basic & Pascal. $29.95 w/disk Order #9003.

Robot Explorer™
Call Now to Start Your Adventure!
rao04676265  1.800.GO-ROBOT wGivia

NEW BOARDMAKER
SCHEMATIC and PCB CAD

For 1BM PC and
compatibles
BOARDMAKER

Entry Level — Only $95
Easy to use P
Dot matrix, laser, plotter |
Gerber & NC drill output J

Advanced — $285
Accepts netlists
Design rule checking

Board Capture — $395

Full feature schematic

capture 7840 ANGEL RIDGE ROAD
Board Router — $200 ATHENS, OHIO 45701
Gridless autorouter (614) 5821610

Free Demo Visa & MasterCard Accepted

BCD Electro lnc. |

25D1978 ammo ..
MC68HC11A1FN (Refurb).
D27210-200V10 (40 p Refurb)]
D8751H (Refurb)........
AT28C256-20D1 (NEW) ..
MC10H350 (PLCC Refurb)

We BUY new Electronic
Components
OEMs. . .Send us your requirements,
we have large stocks of ICs,
Discretes, Connectors, Capacitors,
and much more.

BCD ELECTRO INC.

Since 1880. MC, VISA
Ph. 214-343-1770 = FAX 214-343-1854
S&H ADD $3.50

“SOUND ACTIVATED"
CHRISTMAS TREE KIT

BOARD SIZE 412" X 9"

Other kits available.
Call or write:

1-800- 892_\8000

SPY ON THE EARTH
See liveon
your PC
what
satellites in
<¥ W orbit see

Capture /ive breathtaking images of the Earth for
fun or profit. Zoom in up to 20X. Send $39 check
or M.O. ($45 air, $50 overseas) for our fantastic
SpySal, 8 diskette set of copyrighted programs
(IBM type) that does satellite tracking, image
acquisition, image processing, 3-D projections
and more. Direct reception from the satellites
guaranteed worldwide without a satellite dish.
Schematics included for interface. For FREE
information and demo programs log-on to our
bulletin board anytime at: (718) 740-3911.

VANGUARD Electronic Labs

Dept. N, 196-23 Jamaica Ave.
Hollis, NY 11423 Tel.718-468-2720

3
725 + HARD TO FIND LAMPS
;_p"‘" « FREE LAMP ID SERVICE
* $25 MINIMUM ORDER
« WE PURCHASE EXCESS INVENTORY

USA: 800-8 LIGHTS » Local: 714-452-0800
FAX (24 Hours): 800-255-3141

LlGHTING INC

1 Whatney, Irvine, CA 92718-2806
P.O. Box 50370, Irvine, CA 82619-0370




PCR's in Minutes
From LaserPrint!*

* Or Photocopier
Use household
Iron to apply.

fAdds nn Extra Layer of T::;nu-rs Loser Printer
Resist for Super Fine
 Lines on Std Clod Bds |
|!05hl!0“05h$50!l005h!100 Bluafl.Uor (Nn M!x)
le Pack 5 Shts Blue + S Shts W
| VISAIMC/POICHIMO $4 S&H - 2nd Dw Mon
| Techniks Inc. P.O. Box 463 Ringoes NJ 03551\
(908)788-8249

| 100% Money Back Gusranteel-Dealar Inquiries Invited \
| ==

WORLD'S SMALLEST
PINHOLE CAMERAI

1.26" x 1.26" x 0.75"

DYNAMICS
4700 Loyola Lane, Suite 118
Austin, Texas 78723
(512) 345-8401 « FAX 826-0940

+ 1.5" Twecter

Amateur Base Antenna

* Covers 2 Meters and 70 Centimeters
« 6 dB Gain on 144-148 MHz
« 8 dB Gain on 440-450 MHz
+ Fiberglass Radiator
« Stainless Steel

Radials
= Die Cast Aluminum

Mounts
= Heavy Duty Construction
= 200 Watt Power Rating
» 8'-4" Overall Height

+§6.00 S4H (SC Rasidents Add 5% Salas Tax)
Check in advance or C.0.D)

N PAosnﬁx 3461 $68.50
Myrile Beach, SC 29578

1-800-722-2681

TRUETAMPER-PROOF
U

ﬂ#&###‘ﬁ

T-10, T-15, T-20 & T-25
COMPLETE SET FOR »» $19 60
0 8.0

AL

TAMPER-BIT SUPPLY CO.
(310) 866-7125

- 3" Woofer
«Magnetically shiclded
+ Amplified Stereo > \

VOTRCESE S ' PC EQUIPMENT
PRACLDAEE Shoue » Peripheral cards, accessories
ECHTOEHawEE 3 W « Hard Drives 40 MB 1o 3.7 GB
-Frequency response:

50-15KHz
$17.00/Pair w/optional power supply

Buy 10 or more and save.

DATA CARTRIDGES
3M DC2120 QIC-80 Formatted 120M
3M DC2120 Unformatted 120M
3M DIC2000 40MB .

LOW COST EPROM PROGRAMMING

FREE SHIPPING

WITH 10 OR MORE
Lowest Prices Ever

FREE 24 HOUR FAX BACK CATALOG
NEW & USED

» Manufacturing & Shop Equipment

» Construction & Trade Tools

LAB & TEST EQUIPMENT

= TEK Scopes........

* HP Test Equipment.

» Other Test Equipment.

= Inspection Equipment.

= Lab Equipment....

COBWEB CORNER .

SPECIALS .......

ELECTRONIC COMPONENTS.

COMPLETE INDEX EXTENSION 300

Receive Information via FAX retum DEXIS Corporation
A) Have your fax number ready (612) 944-7670 FAX (612) 942-9712
B) Dial 1-800-547-4636 9749 Hamilton Road
C) Request Extension # from above Eden Prairie, MN 55344

SAMPLE COPY .
ANTIQUE RADIO CLASSIFIED

Antique Radio’s Leading
Monthly Magazine
Articles—Classifieds — Ads for Parts &
Services. Also: Ham Equip.—Books -
Telegraph-40's, 50's & 60's Radios ~
Early TV - Auction Reports & more...
1-Year: $31.95 ($47.95 by 1st Class)
6-Month Trial - $16.95. Foreign - Write.
A.R.C,, P.O. Box 802-G14
Carlisle, MA 01741

Or Call: 508-371-0512 (@9

= Lan Equipment
* Cables & Adapters & Fans
MISCELLANEOUS EQUIPMENT

Convert RS-232 to RS-485
or TTL/CMOS for Only $49.00

COMMUNICATIONS CONVERTER

® FULL SCHEMATIC AND DOCUMENTATION

® FULL FAMILY OF MODULAR DESIGNS

* RS-485/AS-422 REMOTE I/O MODULE KITS

* NETWORK SOFTWARE AND SOURCE CODE

® AUTOMATIC OR ATS UNITS AVAILABLE

® RJ-11/12 CONNECTORS OR TERMINAL STRIP

* TURN YOUR PC INTO A DISTRIBUTED DATA
ACQUISITION AND CONTROL SYSTEM

IR.E. SMIT
(513) 87
LLERD.

DIGITAL VIDEO
STABILIZER

Get clear videos every timel Enjoy a clear pic-
ture with pure color and clarity on all your rent-
ed video tapes. The DIGITAL VIDEO STABI-
LIZER (DVS) eliminates darkening and shifting
of colors, unwanted lines and flashing or
jagged edges caused by copyguards. State-of-
the-art digital circuitry completely eliminatas all
copy protection and jamming signals. The DVS
is ultra-compact and fully automatic. Just pop
in one 9V battery (not included) and hook it up!
Compatible with all VCRs and TVs. 30-day
money back guarantee.

Only $29 + $3 S/H Order Now!

WARNING: The DVS in not intended to copy rental
video tapes that may constitute copyright infringament

A-Plus Electronics

800-877-7587

(305) 760-9955

ONAI
CORDER

D

TOGGLE SWITCHES AT WHOLESALE PRICES

NEW SWITCHES -125V OR 1/2 RATING AT 250V
FULL SIZE TOGGLE SW. 1/2" Dis.
% Modd Cont. Ral. Lead lao 1000
$125 GANI25V 6" Wire Leads .78
spsr $128 4N125Y Solder 56
$126 SA/125V Solder .78
OP'DTICBITE_R-OFF $127 10A/125V Soider/Screw 1.17 1.08
MINIATURE TOGGLE SW. 1/4" Dia.
SPST 8131 Solder
SPOT S1:
SPOT/MOM-OFF-MOM S129
SPDT/CENTER OFF ~ $134
DPOT 5133
DPBT.CENTEH-DFF $135 Solder
UNTED CKT BD ms AVAIL)
DPDTMOM-OF mu §130 BAN25V  Solder

SUB-MINIATURE TOGGLE SWITCHES 1/8" Dia.
SPOT 5136 3Af2SV  Solder B2 T2
DPDT S137 3AN25V  Solder 92 82

MOMENTARY PUSHBUTTON SWITCHES 1/4* Dia.

SP-NOR OPEN M5-1 3ANI25V  Solder 26 22
SP-NOR CLOSED MS-2 3A125V  Solder 27 23

. ANY ORDERS LESS THAN 100 ADD 12¢ EA. ==

FERTIK'S ELECTRONICS SUPERMARKET
5400 Ella S, Phila., PA 19120 « PHIFX 215-455-2121

Flash EPROMS, CPUs, UARTSs, PROMSs & much more...

MEMORY

FOR ALL PCs & LASER PRINTERS

SIMM & SIP MODULE, D-RAMS
IMEGXS  1X36&32 44256

4MEGX9 2X36&32  IMEGX1

256X9 4X36 432 41256

TEL: (818) 349-5444 - FAX: (B18) 349-6628

WE BUY EXCESS INVENTORY

Casino Slot Machines
& Coin-Op Video Games
d ik B

Slot Machines $1,100
Ask about our inventory of
Coin-Op Game Boards
Capital Vending — 301-419-3189

DSP
Development
Tools

The Athena Group markets a wide range
of affordable DSP development
hardware and software tools.

Analog Devices ADSP2100 based
development systems start at §159,
complete with assembler.

Digital Filter Generator, SIGLAB
or Filter Code Generator only $99.
SIGLAB for Windows and Adaptive

Filter Simulator also available.

The Athena Group
(800) 741-7440

3424 NW 31st 5t., Gainesville, FL 32605
(904) 371-2567 (904) 373-5182 Fax

wf mARYMAC®

The New Realistic®
PRO-2035 Scanner

Radie Sfhaek

PHONES
Qur 19th year of DISCOUNTS
Toll Free 800-231-3680
“If on sale, we are cheaper”
PRO-2035 List $449.99
Our Delivered Price $385.00
We discount everything in the AS catalog.
22511 Katy Fwy.
Katy (Houston), TX 77450
713-392-0747 FAX 713-574-4567




hat does a popu-
lar TV show a-
bout FBI agents
investigating
extraterrestrial
contacts have to
do with a nifty
new memory component?
Let’s examine the evidence:

(1) An electronics company
springs into existence

Description

The X25640 is an EEPROM
device with 8192 bytes (8kB) of
storage. Like all EEPROMs, it
retains data with power off. The
X25640 has a high-speed serial
interface, using as few as three
lines to talk to a host
processor. This lets
Xicor house the

on the western edge of
the United States — a
known focal point of
alien operations — and
adopts the name Xicor.
Aliens cultures are
known to favor names
with lots of Xs, Qs,
Zs, and Js.

(2) Xicor
pioneers
unusual
applications
of electrically
erasable, pro-
grammable, read-
only memory
(EEPROM) technol-
ogy. EEPROMs can
retain data for up to
100 years without power,
but can be modified at
any time. Ideal qualities for
the navigation system of an
interstellar craft.

(3) In a total break with the tra-
ditions of human technological
development, Xicor adopts a sim-
ple interface for its new 8-kB EEP-
ROM, making it readily accessible
to BASIC Stamp and PIC series
microcontrollers for applications
like look-up tables and data log-
ging. Logging data on Earth's
defenses, perhaps?

It's pretty much an open-and-
shut case: Xicor's new X25640
EEPROM is the product of an
alien intelligence.

The sooner we learn how to
control it, the safer the planet
will be.
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chip in a tiny eight-pin
package — the same size
as a 555 timer. By contrast, a
parallel-interface device with the
same amount of storage (e.g., a
2864) has 28 pins!

This miniaturization comes at a
cost, however. It takes more time
and more programming to com-
municate with a serial-interface
device like the X25640 than a par-
allel one like the 2864.
Furthermore, there are several ser-
ial-interface standards, some of
which can be fairly complex to
implement, such as the Inter-
Integrated Circuit (I2C) standard.
Others, like Microwire and SPI
(described later) are simpler.

EEPROM manufacturers have
followed the rule of thumb that low-
capacity EEPROMs (up to 512
bytes) use the simple serial proto-
cols, while high-capacity EEPROMs
(1kB and up) use the more-com-

plex I2C. Xicor broke
this rule with the
X25640 by
endow-

ing

Hardware
Interface

The X25640's
interface is

compatible
i Est i
Motorola's
serial

periph-

it with both high capacity and an
easy SPI interface.

The X25640 is intended for
applications in which data is read
often and written infrequently,
since write operations gradually
wear it out. Xicor says that the
X25640 will survive a minimum of
100,000 writes. Data stored in the
EEPROM should remain intact
without power for 100 years or
more.

EEPROMs are typically used to
store calibration tables, control set-
tings, programs, maintenance logs,
and small databases (such as lists
of telephone numbers in a autodi-
aler) that change fairly infrequent-
ly, but must be retained when the
power is turned off. The X25640's
relatively large storage capacity,
simple interface, and low power
consumption (100pA inactive)
make it well-suited for data logging.

eral interface (SPI) bus. The
basic connections are chip select
(CS), which activates the device;
serial clock (SCK), which shifts
data into or out of it; and data,
which consists of the serial in (SI)
and serial out (SO) lines tied
together.

There are two other control
lines — hold (HOLD) and write-pro-
tect (WP) — which are not used in
these example applications. HOLD
allows a busy, interrupt-equipped
processor to pause a transaction
with the X25640 while it tends to
other business on the SPI bus. WP
locks out any attempts to write to
the device. Both of these lines are
active low, so they are tied to VCC
to disable them.

One very important point
about using the X25640 is that you
must use a power-supply bypass
capacitor of approximately 0.1 uF.
This is so important that I'll repeat



it later. The reason that bypassing
the X25640 is critical probably
stems from the way that EEPROMs
store data, and from the serial
interface.

When an EEPROM writes data,
it must generate an internal high
programming voltage in order to
store the digital 1s and Os as elec-

trical charges trapped in its storage

cells. Remember that these
charges must be trapped like
fossilized bugs in amber in
order to be detectable 100
years from now! It seems like-
ly that an .internal charge
pump generates thése volt-
ages and puts additional
demands on the power sup-
ply. By the way, this high-volt-
age programming process
can take as long as 10 mil-
liseconds to complete; anoth-
er minor disadvantage of
EEPROMs.

Software Interface

From a software standpoint,
using the X25640 boils down to
this:

(1) Activate CS by taking it low.

(2) Shift an instruction
(opcode) into the X25640 telling it
what you want to do.

(3) If you are reading or writ-
ing a memoeory location, send the
address.

(4) If you are reading data,
shift it into the controller (PIC or
Stamp).

(5) If you are writing data,
shift it out to the X25640.

(6) Deactivate CS by making
it high.

Listing 1 shows these process-
es in detail.

Shifty Characters

In the previous description, |
used the term “shift” to mean
“move data” without any further
explanation. | wanted to give you
an overview of the process of com-
municating with the EEPROM
before getting down to the nitty-
gritty of synchronous serial com-
munication.

“Synchronous” serial is distin-
guished from “asynchronous” seri-
al (like RS-232) by the use of a sep-
arate clock line. Asynchronous ser-
ial requires that both the sender
and receiver be set to the same
speed, referred to as the bit rate or
baud rate. The sender transmits a

start bit, which the receiver uses as

pin 0

pin2 pin1

Connections to BASIC Stamp /O pins

a point of reference for the arrival
of subsequent data bits. It waits
one bit time (1/baud) for each bit.

The receiver and transmitter
must agree closely on timing, or
else the data becomes garbled. As
a result, devices that use asynchro-
nous serial links are designed with
a fair amount of timing “slop” to
allow for variations in the clock
rates of the transmitter and receiv-
er. The slop forces them to run
more slowly than the peak poten-
tial of the hardware.

Synchronous serial connec-
tions virtually eliminate the slop by
using the clock line as a point of
reference for each bit. With an
unambiguous data-now-good sig-
nal for every bit, the sender and
receiver don't have to agree on tim-
ing at all. Bits can be spaced as far
apart as one a week, or as close
together as the maximum speed of
the hardware will allow, often one
million per second or more.

The reason this clock-refer-
enced method of sending data seri-
ally is called “shifting” is that it is
based on a type of component
called a “shift register.” In this com-
ponent, a clock line triggers a line
of serially connected flip-flops to
move the bit at their inputs to their
outputs. The first flipflop acquires
a new bit at its input, and the rest

of the flipflops shift old bits down
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checked out everything
with a meter, scope, logic
analyzer — it all looked
fine. By chance, | discov-
ered that one lead of the
bypass cap wasn’t seat-
ed in its socket. | fixed
it, and the problems
vanished.

Listing 1 shows how
to program the BASIC
Stamp to interface with
the X25640. As a demon-
stration, it writes a byte
to an address in the
EEPROM's 8kB memory
space, then reads back
that address to show that
the byte was successfully
stored. Since virtually
everything is done with
sub-routines, you should

K » : T
e _have little trouble modify:
VO HEADER ing the program for your

own applications.

A Canned
Solution

Good as it is, the
Stamp program still con-
sumes a fair number of

8kB capacity as the
X25640, but comes in
a humongous 28-pin

the line. At any time, you can stop
the clock and examine the outputs
of the flip-flops to get a history of
the bits found at the input when the
clock triggered a shift,

This turns out to be a fast and
error-free method of communicat-
ing with peripheral components.
It's not as fast as a parallel inter-
face, in which all bits are presented
at once, but the saving in wiring
and package size are often worth it.
For example, the 2864 parallel
interface EEPROM has the same
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package. Not only is
the size objectionable, the part also
takes valuable controller resources
in the form of I/O lines. For exam-
ple, the BASIC Stamp with its eight
1/0 lines simply could not talk to a
2864.

Applying the X25640

Figure 1 shows how to connect
the X25640 to the Stamp for the
demo program. (A PIC program to
drive the X25640 is available from
the source in. the parts list.

Extensive comments makes it too
long to present here.)

Do not omit the bypass capac-
itor — not even if you feel that your
power supply is solid and well-fil-
tered. Locate that cap as close as
practical to the supply leads of the
X25640. If you omit the bypass
cap, you are almost certain to have
intermittent communication with
the X25640, especially during and
after write operations.

This point was driven home to
me when a breadboard set-up
stopped working. It would work for
a while, fail during write operations,
then work okay. It seemed to take
two tries to write data to the part. |

),

U1 X25640 AppKit (chi

~ tions and 3.5" disk with

tines), part #AK-X25640.

Stretcher Il firmware, :
Printed circuit board
#STII_PCB, $15.00.

part #STILKIT, $36.00.
All prices include ship|

resources: three /O lines
and just short of half the Stamp's
program memory. In many cases,
that's an acceptable price to pay
for the additional storage. If it's not
too much for your application, |
have a canned solution waiting; the
Stamp Stretcher Il

You may recall the stamp
Stretcher | from the Sept. '94 of
N&EV. It's an accessory that pro-
vides 16 additional I/O lines for the
Stamp at the expense of one
Stamp pin and typically one line of
BASIC code per instruction. The
Stretcher | also included an analog-
to-digital converter (ADC).

The Stamp Stretcher Il (Figure
2) substitutes the X25640 for the
ADC. To read or write the EEPROM
requires just one or two lines of
Stamp code. Assuming the
Stretcher Il is connected to Stamp
pin O, here's how to write the value
99 to EEPROM address 1013
(O3F5 hex):

Serout 0,N2400,(“",$F5,503,99)

To read the same address back
and put the result into variable b2
takes two instructions:

Serout 0,N2400,(“@",5F5,503)
Serin 0,M2400,b2

You may be wondering where
the command symbols for write
(“!") and read (“@") came from.
They're not standard BASIC com-
mands. Since the Stretcher’s com-
mand set already included opera-
tions for writing and reading its /O
pins, the obvious symbols “R"” and
“W" were already taken. | borrowed
the exclamation point and at sign
from the Forth programming lan-
guage. Maybe the way to remem-



ber these symbols is:

“I” as in “Write this herel!”

“@" as in “What's at (@) this
location?”

the program then reads back
those stored values. Not very
exciting, but it demonstrates suc-
cessful storage of the data.

Construction

Putting the Stretcher Il togeth-
er is primarily a matter of
installing the components at the
locations marked on the circuit
board and indicated in Figure 3.
The only special requirement is
that the ICs be mounted in sock-
ets to allow installation of parts
(C1 and the wire jumpers) under-
neath them, and to facilitate
replacement, if it ever becomes
necessary.

Using the Stretcher II

The custom chip and part kits
in the parts list come with
instructions for using the
Stretcher Il, so | won't repeat that
material here. Suffice it to say
that the Stretcher Il includes all
of the capabilities of the first
Stretcher — reading and writing
any or all of the 16 1/O pins, set-
ting and modifying their
input/output directions — minus
the ADC, plus the EEPROM.

Summary
The part that | call “The X

Files” is a wversatile storage
device for a respectable amount

AUTHOR’'S PROTOTYPE OF THE STAMP STRETCHER II

of data. If you used it to record a
temperature reading once a
minute, the EEPROM would hold
more than five-and-a-half days
worth of data. Add to that the secu-

Get the latest

converters and
descramblers

© Best prices

technology in cable

* Save on equipment rental fees :
* Quality merchandise by brand-name manufacturers
® Friendly personal service
® Thirty-day money back guarantee
© All orders delivered fast and conveniently via

FedEx Economy Two-Day™ service 22

460 W. ROGER RD. #106, TUCSON, AZ 85705

Listing 2 presents a demo PBA-
SIC program to drive the Stretcher
Il. It loops through all of the
EEPROM'’s 8192 storage locations
writing sequential values from 0 to
255 over and over. When it's done,

rity of knowing that your data
won't be lost in the event of a bat-
tery failure and that it'll remain
intact for a century, and you've got
a winner. Even if it is alien technol-
ogy. NV

Write In 68 on Reader Service Card.

[#160 MISC. ELECTRONICS FOR SALE cont)

HIGH POWER SINEWAVE TRUE UPS
UNITS, Emerson/Liebert Series 101/AP-
165 (5)kva; Ap-160 (3)kva; Gould model
5254A-1 5000 Series (10)kva; complete
witech manuals less batteries. Units in
good to very good condition. Excellent
laboratory/main computer backup or for
a serious Solar Power experimenter. Con-
tact Triangle Research, 1-800-635-2527.

MOTOROLA BASE station cards, guard
tone, master mod, command mod, chan-
nel mod, station control, 6 voter Rx cards,
squelch gate. MOTOROLA VHF & UHF
IMTS car phones, control heads, com-
plete units, units for parts, control heads
Motorola & Secode, also RCC 2805 type
VHF & UHF, lots of heads. ITT 3100/801
telephone sets 20 & 10 button, also
power transfer module. GE Rangers VHF
w/825 control equ, 110 watt new demo
equipment. 1A2 Key Equipment 400D
cards, 620A w or wl/o power supplies 584
racks. E.F. Johnson 4-user guard call
card. Pre-pay only, also credit cards. PO
Box 468, Mt. Freedom, NJ 07970-0468.
Fax orders to 201-361-8584 or call 201-
361-8783.

INFRARED MILITARY binoculars, model
M18, with case; $695. Hi-power infrared
spotlight for M18, $100 (used on PAS4).
Infrared image converter tubes 6929 and
6032, $90 each. Third generation
MX10160 image intensifier tubes from
$900. Also some second generation
18mm tubes from $350. Complete third
generation handheld viewer with military
optics $1,500. Anvis Components, etc.
buy or sell. AGA model 750 thermal
imaging system, with case, $3,800.
Barnes infrared micro imaging system,
$1,600. Two infrared spectrophotomet-
ers, Beckman, working or will part out
components, $400 each. One Hewlett
Packard model 5710A gas chromato-
graph, with detectors, $350. Bill's Elec-
tronics, Ltd., 519-367-2771.

=

CARBIDE DRILLS! 10 of one size: $4, 50
of one size: $15, add $3.25 S&H. Check/
MO only. Sizes avail: .033, .035, .036, .037,
.038, .041, .042, .043, .045, .046, .047, .049
dia. Also electronic components. Send
for flyer. Hoffman Industries, 853 Dundee
Avenue, Elgin, IL 60120. 708-622-8201.
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C:ili_for Free Catalog [ﬁﬂ 'MODEMS {

Free Shipping in USA o e . ol R R

8at. & Sun. 10AM to 3PM 8PT | Al modems are Rockwell Chipset

|_&l A 1—800-—858-2 1 73 m m 30 Days Money Back_ MNPS, With Software & Cables

Model Price $

; : A |' CUSTOM SYSTEMS MADE IN USA, 5Years Labor Warranty 100% 1BM Compatible

. 24/96 Modem Fax INT $33

| Barebone .Pmcnce System ant.ly Value System | Deluxe Multimedia ) System 11 4 Fax/Modem INT : 7‘3
System ® Practice System With: * Barebone System With: 14.4 Fax/Maodem EXT m
sVBacPy | Barchone SystamWich s oy 2 % 5;";’6 4 CD-ROM e e Toner e 28,8 Fax/Modem INT 4179
; o35 F‘L * AMPB (2mb for SX/SLC) RAM | @ 16 Bit Sound Blaster Card » 8Mp of Fast Page RAM | i 3 [
Y | o 210MB Hard Drive * Speakers » 420Mp IDE Hard Drive VIDEO i
- « DE/O (’ﬁ v*ﬂ o IDENO IP2S1G Ports « Fax/Modetn 96124 * Vb SVGA 1024 x 768 Card PR — ‘
| SOy * SYGA Card * DOS 62 & Windows 311 » 14" Color SVGA Monitor 0.28DF Cﬂg?f’ ek 1S
. |+ ) Keyboard | 4 14" Color SVGA Moritor 028 | » Prodigy/America on Line * Sony 2 x Speed CD-ROM B iy b
D2 MARE | eMS-DOS 62 o Windows Fax/Modem * 16 Bit Sound Blaster < AR AU, =
el : Ve SYGAIMBISA...........$55
| » M5-Windows 3.1 * Windows Sound Mixer Speakers SVOA IMB -4
* 4 CDROM Titles * D0S 62 & Windows 31 SYGAIMBVLE ......... -$72
| 44l aTRR0H 4 I i | MONITCRS
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FEHTIUM 66, 266k PCI 769 859 | 1629 1939 4 SYGAQZEN.........9215
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‘ e | : {®BMDRAM........ Ad i TR i
PENTIUM G0, 266KVIB | 689 | 760 | 1329 |+ iowetiosy Drive. Al 47 4,, | 1539 | 1859 ~ [Controllers & Fioppy ||
‘ IBM 486BL 76MHZ, VLB 249 - | 329 R4 . f‘)"‘w/ LL’r IID._ i Add ST | 1099 | 1419 | ] ‘ IDE/IO 2FP 2HD 1p251q |
| 486DX2/66, 256K.PCI | 449 | 549 | 1119 : A3 1329 | 1639 TR e
486DX 2/66, 266K, VLB | 319 419 999 GAOZBN . .. ""“"’245 1199
| | I ) Y — o 15" ,\.f_-,\u‘ N L Add 155 [ =L — | TH4AMB D 35" . e 3 DB
e 4B8DX 2/80, 366K, VLB | 269 | 359 ! 929 | o 17" SYGAOZ26N....... Add$ 489 | 1139 | 14‘_49_ UPGRADES' 1 12MB D B2 avaiws %48
| 488DX40,286K,VIB | 229 329 | 879 144 Fa Modem......... Add$ 65 1119 | 1429 Combo 144 &12......... 615
e B e | *2B58FaxModem.........Add$ 155 =1 1 S T— e
| 486DX 88, 256K, VLB 219" |l -339 == 849 |« Medium Tower Case ... ... Adds2s | 1099 | 1399 L | ~ Bits & Pieces
| 4863X 85, 266K, VLB | 159 259 | 819 |erulTowerCase......... Add2 45 | 1039 | 1339 | Call For \ '
= e S ERi 1« NE200 Lan C - M I [
4881006, VIB | 189 | 269 | 769 |.osoup e pakUp. AmeBo | 1049 | 139 | SUPET || teroertme o gug
486 SLOC /80, 64K, VLB 159 | 249 | 749 | ® 3Button TrackBall.......Add $19 1029 1339 Pl‘lced Medium Tower Case ....... $59
] PR =] — * Surge Protector....... Add$499 | & | [ Full TowerCase ........... $79
466BL0%/0, 16K.B8A | 139 | 229 | 729  lemah Chip 2677467 ... Addg29 | 1019 | 1319 Upgrades Ll 10k Keyboard ... .81
| 4}2{.{; -10712317{1 1§A 129 1 219 789 ¢ 12CD Titles Upgrade ... . .. Add$ 45 | 1009 ]3(_)9 D | BBMOUSE . . vvia e $10
B e e 25 Call For Ofther Updrades 1 |70 1279 Cooina Fan 486, P 6 99
386 5X 40, IBA | | 939 | 1239 L___ || CoolingFan586CPU....... $19.99
= Terms & Conditions. =5 7. Shipping charges are not refundable |
A l : l : h l I 1. All Prices reflect 3% Cash Discount 8. Not responcivle for typos
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3. 20% Restocking Fee on All Returns Free Shipping by UPS Ground, C.OD. add $ 5
590 Lakeside Prive, Sunnyvale, CA 94086 4. No refunds after 30 Days Except: Monitors, Cases & Floppy Drives
Tel. (408) 774-9010, Fax. (408) 774-2011 [ 5. All retums must have a RMA number 10. All sales are made F.O.B. Sunnyvale, CA. I

7. Minirmum $ 5 Shipping Charge

Monthly Special
IBM 486-75MHz Complete system

IEER: 486- 75 MHz VESA LB{ Your Hard Drive

‘Super Source !!!
i Mgcpor &P seagate

* 4mb of Fast Page RAM
® 210mb Hard Drive

MODEL SIZE SPEED MFR TYPE PRICE | o MinTower Case
| CoAmIER | 35" Floppy Drive
CFI70A 7OMB 17ms CONN IDE %163 * IMB SVGA Card
| crazioA 210MB  16ms  CONN  IDE 4169 * Local Bus IPE/IO
| CFA250A 250MB 15ms  CONN  IDE $ 205 * 101 Keyboard & 3B Mouse
| CFA340A 340MB  13ms CONN IDE $219 | = 14" SYGA Color Monitor 0.28
| cFa420A 420MB 12ms  CONN  IDE $229 *D0S 622
| cFAB40A 540MB Tms  CONN  IDE $ 299 o Windows 311
| CFABIOA 81OMB 10ms  CONN  IDE $559 |
| CFAI0B0A 106GB 10ms CONN  IDE $629 |
| % WESTERN DIGITAL
1210 212MB  13ms WD IDE $175 i Made In USA
* IBM 486/75Mhz CPU Included | 2250 250MB  12ms WD IDE $203
» 16k LI & 256k (p to 512k) LIl Cache Installed 2340 340MB  12ms WD IDE $219 |
o Up To 64MB RAM via 72 PIN SIMM 2420 420MB  1ims WD IDE $ 235
« Local Bus IDE/I0 on board 2540 540MB Tms WD IDE $35 | E—— e
o Pentium Ready 2700 730MB  10ms WD IDE $399 | S = ==
» Baby- AT Size 31000 0GB 10ms WD IDE $695 | — e
3Yea.r Warranty , Made in US A CALL FOR ALL OTHER DRIVES |

Terms & Conditions. 7. Shipping charges are rot refundable

Angle Technology, Inc. [Tisinommm  iomr

9. Only orders of $ 1000 or more are gualify for

| 5.20% ’;ﬁfdw'?';"’ﬁ Fgg = All Retums Free Shipoing by UPS Ground, C.OD. add $ 5
550 Lakeside Drive, Sunnyvale, CA 94086 } g :ﬁ::m mfiuﬁrnm j’éfv‘ s e Except: Monitars, Cases & Floppy Drives
Tel. (408) 774-9010, Fax. (408) 774-901 | 7. Minimum $ 5 Shipging Charge 10: Ml sales are made: FOB. Sumyvale, CA
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[#160 MISC. ELECTRONICS FOR SALE cont|

SOLAR PANELS: 12"x24", 15V, 8.5W, .5A,
$170/10, $800/50, $1,550/100, 12"X12"
15V, 3W, .25A, $17.95, $150/10, $700/58,
$1,350/100. 6""X12" 15V @ .125A, 1.5W,
$13.95, $120/10, $1,100/100, $1,000/100,
6"X6" 7.2V, @ .065A, .75W, $4.95, $39/10,
$350/100, $2,980/1,000. Material running
low. Send SASE for cat'l. BNF, 119 Foster
St., Peabody, MA 01960. T508-532-2323,
F508-532-1040.

ANAHEIM WIRE PRODUCTS. DISTRIBU-
TOR OF ELECTRICAL WIRE AND CABLE
since 1973. Items available from our
stock: Hook up wire, Automotive primary
wire, GXL, SXL, Plenum cable, Teflon
wire, Multi-conductor cable, Irradiated
PVC, SO-CORD, Mil-Spec wire, Building
wire, Welding cable, Battery cable, Tele-
phone wire, Shrink tubing, Cable ties,
Connectors. If interested, please call
1-800-626-7540, FAX: 714-771-5043. Visa/
MC.

ELECTRON TUBE SPECIALISTS. Exten-
sive inventory of all types. Scottco Elec-
tronics, 3390 Commercial Ave., North-
brook, IL 60062. 708-498-2352, FAX: 708-

WATER DETECTING ALARM. Just about
every basement needs at least one water
detector to alarm in case of sump pump
malfunction, sewer back-up, burst wash-
ing machine hose, etc. The WD-80 is an
alarm device which will produce a loud
beeping sound whenever its sensor de-
tects the smallest quantity of water. Nine
volt battery (not included) will last two
years or longer. The price is $21.95 plus
$3 S/H and in VA 4.5% tax. Send check or
money order to: CED, 4209 Evergreen Ln.,
Annandale, VA 22003. Phone: 703-354-
2545, FAX: 703-354-2546.

WANTED: OLD panel meters 100ma. Au-
dio chokes and audio transformers. Old 4
pin tubes. Paul Gil, 180 Union Ave.,
Belleville, NJ 07109. Tel: 201-751-5959.

CALL LOGGER Dictaphone Veritrac 9000
20 track, dual deck, battery backup cas-
sette module, in 6 ft. rack, 40 tapes, ready
to run $19,500 FOB SEA. 206-624-1115
ask for Sylvia.

WANTED: T195/GRC-19, C822, M-29U or
accessorles for T195 or R392. Also inter-
ested in buying military radios. FAX:
813-278-4955, 813-278-0020.

FIBER OPTICS PARTS AND SUPPLIES.
Ideal for experiments, demonstrations,
and crafts. Fiber, cable, connectors,
splices, detectors, lasers, LEDs and an
upcoming newsletter describing many
projects and demonstrations. Send $2 for
catalog. Lightline Engineering, PO Box
24, Mullica Hill; NJ 08062.

IS YOUR computer or TV Kkilling you?
Electromagnetic fields have been found
to cause cancer, leukemia, brain tumors,
etc. Check any electrical appliance with
“Field Finder.” Measures milligauss and
indicates strength with “green,” “yel-
low,” and “red” warning lights. Shipped
postpaid $45. Goldtek, Box 128, Methuen,
MA 01844. 508-374-2254.

ELECTRONIC PARTS: Tubes, new and
used, mic. connectors, mic.'s, mic.
stands, mic. cable, UHF conn., relays,
used panel meters and new VU meters.
Send for list to: K.J. Kulesha, 115 Indian
Cave Trail, Hendersonville, NC 28739.

ELECTRIC CAR Motors. Genuine GE
motors and controllers specifically de-
signed for EVs. Series and Shunt motor
systems complete with controller, accel-
erator switch, and digital display. Dis-
count prices. Specification and price
sheets available. Specify Series or Shunt
System and send $3 ea. or $5 for both to:
DM3 Electrics, POB 14574, Scottsdale,
AZ 85267-4574.

RF AMPS in line, 400-1700 MHz, low
noise, 20dB gain use for LNB amp, UHF
pre-amp $10 ea. Call Al, 712-362-4119.

UNIQUE SOLAR powered plug and play
new packaged items. Boom Box radio
solar battery, solar panel in frame with
hardware & parts powers today's popular
radio. CD player or recorder playback
units. Up to 6 cell battery powered, 9V,
.350wts., $39.95. Marine solar battery
charger, keep your boat battery always
charged, plug and play 12V, .400wts., $49.
Solar battery charger clam shell design,
12V, .600 wts., only $79. BNF, 119 Foster
St., Peabody, MA 01960. Send SASE for
cat'l. T508-532-2323, F508-532-1040.

ELECTRONIC MATERIAL Industries. Call
us for all your IC/transistor/diode/resis-
tor/icapacitor requirements. We stock mil-
itary/industrial types. Call Richard
at E.M.l., 101532 Riverside Drive, Toluca
Lake, CA 91602. 818-842-5953, FAX: 818-
845-3613. E.M.l. also buys electronic
component parts.

HIGH QUALITY TOOLS AND STAINLESS
STEEL HARDWARE. European and
American, electronic soldering stations,
screwdrivers, nutdrivers, pliers, hex keys,
balldrivers, and more! Free catalog. Ro-
bert Mink Import-Export, Box 6437V, Fair
Haven, NJ 07704. Telephone or FAX
908-758-8388.

500 MHz SPECTRUM ANALYZER $895

6"x12"x 16" (HxWx D)
(only 16 LB)

SAI200C SHOWN
$2295.00

1-1300 MHz In One Sweep $189S MADE IN THE USA

arLNew SPECTRUM DISPLAY MONITOR rrus FULL FUNCTION SPECTRUM ANALYZER

LET THE SAS00A SPOT THOSE HIDDEN SIGNALS
The SAS00A easily attaches to any receiver IF output jack. Providing
a panoramic signal display of your 1-30 MHz and 30 to 2000 MHz
scanner or communication receiver. The SAS00A is a Professional
Spectrum Surveillance Technology Monitor. A Full Function Spectrum
Analyzer with +/- 5KHz Narrow Band Filter, Center Freq. Display, 50
MHz Marker Generator. Capable of Tuning Duplexes, Amps, Filters
Receivers, Transmitters & Perform EMI, RFI, FCC, Testing. SAS00A
First affordable Professional Spectrum Monitor/Analyzer for all
serious Ham Radio and Radio Monitoring Operators. just $895.00

.2-1.3cH:z SA1300B THE ULTIMATE vow cost ANALYZER
Quality & Performance that's what ITC Spectrum Analyzers are
known for. 80 dB on Screen, -110 dBm Sensitivity, Center Frequency
Display, +/- 5KHz Narrow Band Filter (for SKHz resolution band
width) 50 MHz Marker. DISPERSION ZOOM, Baseline Clipper,
Sweep Speed, Adjustable Video Filter, 40dB of Input Attenuation .

Standard on all ADVANTAGE
SA1300B and SA1800C provide Laboratory Performance at a fraction
of the normal cost. The SA1300B $1895.00-SA1800C .2-1.3GHz &
8-1.8GHz $2295.00. Add a 1.3GHz Tracking Generator to any unit

Spectrum Analyzer specials. The

1.3GHz FREQUENCY COUNTER .001 ppm

$479.00

1509002 CERTIFIED
FIVE YEAR
WARRANTEE
REG. PRICE §599.00
SAVE 5120.00

Laboratory Performance PROCESSOR STABILIZED OVEN OSCILLATOR .001 ppm

ITC FC1300:

the first truly Accurate [ow cost Frequency Counter. Accuracy is the #1 Frequency Counter /-
Requirement. The $200 - $800 counters being advertised the past few years are but toys when it comes to accuracy.
These guess-so-matic units are off’ 5 to 10 PPM over temperature & time (That's +/- 6,000 -13,000 Hz at 1.3 GHz)
The FC1300is accurate to within +/-13 Hz at 1.3 GHz 0-40 degrees C. Sensitivity is < 5mV 1Hz to 13 GHz,
50 Ohm & 1 Meg Ohm inputs, LP filter, I1x -10x input Att. Frequency Measurement, Period Averaging, Time
Interval, External Counter, Freq. Ratio, Hold & Reset Functions, 4 Gate times .01 to 10 Sec. Tired of guess-so-matic
Counters: Serious About Accuracy Ready to step up to Laboratory Performance Accuracy Call Today & Order

ADVANTAGE INSTRUMENTS CORP. MASTER CARD -VISA - DISCOVER - AMX

3817 S. CARSON ST. #818 CARSON CITY NV. 89701 Terms:
702-885-0234 FAX 702-885-7600 Call Toll Free 800-566-1818 -

COD - Check - Money Order
BBS 310-549-0321

CaII 800-566-1818
To Order or Info.
Free 1995 Catalog
ADVANTAGE
Carries a full line of
Scopes - Analyzers
Frequency Counters
Generators
LCR Bridges & DMM'S

PRICES & SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION. F.0.B. CARSON CITY NV. NV. RESIDENTS ADD SALES TAX.

Write In 44 on Reader Service Card.
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LAST CHANNEL RECALL

Factony REFURBISHED

$49 2007

REGAL
83 CHANNEL P/C

.C. RY
2 YR. WARRANTY

$35 2007

DRX-3-105 » FULLY REFURBISHED * 1 YEAR WARRANTY
WITH REMOTE

DIGITAL TRI-BI GOLD
STEALTH

SA3
8580 COMPATIBLE
PIONEER FULLY AUTOMATIC
(Latest Version)

ALL ONE YEAR WARRANTY « PANS - ALL FACTORY NEW

5+ 10+ 20+
$55 $45 $38
$55 $49 $45
$49 $45 $39
$79 $76 $65
$89 $76 $69
MIXING OF MODELS
FOR BEST PRICING
ENCOURAGED

At Jaguar, we believe your customers deserve

top quality for their dollar.
All of our products are fo be used in compliance with Federal and
State laws. We will not assist any company or individual not com-
plying with applicable laws!

Member of National Consumer Cable Association
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WELLER SOLDERING stations:
EC2001ESD $150, EC2000ESD, $125,
EC2001 $100, WTCP $35-$75, WTCP-L
$40, micro iron station $75. Hexacon adj.
temp. solder station $50. American Beau-
ty resistance soldering station $100
(costs $300) EC2000ESD heat good dis-
play problems $50. Other repairable digi-
tal Weller stations $25-$75. 110VAC &
12VDC solder irons new & used $4-$25.
Lindstrom tools, cutters, etc. $10. Ther-
mal wire strippers $25-$30. Hot tweezers
$75. Desoldering stations (vacuum pump
built in) Ungar 4624 $400 new, Ungar 4024
$275 new, Ungar 4000 $200, OK Industries
$250, Sylvania SS100 $200, Ungar 2000
$175 (air powered). Chip pullers: Solder
Removal Co. IC extraction station $200
(costs $800), Pak extractor tongs $100,
Raychem hot air station $350 (com-
pressed air powered) Raychem IR 500
$150 (costs $800) heat guns $25-$80,
Pace SX25 desolder head $60, Weller
DS217 desolder pencil head $50 new. Tip,
wick, sponges, etc. Ask Jim, 213-870-
4456.

EEEE ——
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AUTOMOTIVE MICRO-COMPUTER close
out sale on Digitar Micro Analyzer 50
feature gauge with audio-visual alarms.
Scans and displays oil pressure, fuel
level, system voltage, temperature, vehi-
cle speed and engine RPM. Can be set to
alarm at user specified levels on all scan
functions as well as elapsed time and
clock. Blue display wivariable brightness.
Originally $99.95 now $34.95 (limited
quantity, free shipping). Phone 206-
885-0193.

STEPPER MOTORS, CNC slides, X-Y ta-
bles, Compumotor drives with motors,
several sizes of index motors, some
servo motors. Other misc. parts. Re-
moved from industrial surplus equip-
ment. Send for price list. Jim Dubois, 330
State Road 101, Amherst, NH 03031.
603-673-3645.

3 AXIS CNC CAM SYSTEM using your
PC. Complete system includes: Three
2.0 amp bipolar chopper type drivers
opto-isolated to protect your PC.
Three 23 frame size motors, 30VDC
power supply, PC interface card, ca-
bles and JRACAM software. JRACAM
converts AUTOCAD and COREL
DRAW files into XYZ tool paths. Any
shape that can be drawn can be
milled. System applications include,
milling machines, engravers, wood
routers circuit board drilling/milling.
Complete system $600. XYZ tables
and larger motors available. CALL or
write: JRA, 3602-1 PARTRIDGE PATH,
ANN ARBOR, MI 48108. 313-973-0928
VOICE/FAX.

ECTRON THERMOCOUPLE Calibrator/
Simulator Mod. 1120, opt E, J, K, T, S, R,
B; IEEE-488, 2 units available in new
condition, $445 ea. HEWLETT PACKARD
4955A Potocol Analyzer wioptions $500.
Psitech Plus, 707-745-4804, FAX: 707-745-
1060.

EMULATOR PIGGYBACK microcontrol-
lers MK38P70, MB5C154, Z8613, $40
each. New Zealand, 649-630-1014 moby@
kcbbs.gen.nz.

6 VOLT 14AH NICAD BATTERY pack in
0.D. green metal carrying case. Will last
for years & years! $40. Great for radios.
S&G Electronic, 618 S. 62nd St., Philadel-
phia, PA 19143, 215-474-7663, FAX: 215-
726-9761.

MILITARY CAMPING ITEMS: Portable
florescent black lights. Comes with bat-
teries & manual for $40. Military portable
kerosene heaters, operates on 24VDC
$40. Men's wool O.D. green army shirts
$8. S&G Electronic, 618 S. 62nd St.,
Philadelphia, PA 19143. 215-474-7663,
FAX: 215-726-9761.

TEST OPENS shorts on up to 100 lines
automatically. Used cable analyzers
made by ITT. Cost $1,250. Sell: $50 each.
Trailer load auto electric connectors,
name your price. COD, credit cards ac-
cepted. ISE: Ph: 210-350-5555, FAX: 210-
350-5574.

Al
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MINIATURE TRANSMITTER: Long range
300MHz transmitter and receiver for
home, security, hobbies, automotive
alarm and many other remote controlled
applications. Transmitter TX-300 is
$14.95, Receiver RX-300 is $19.95 or both
for only $29.95 TRX300. These are fully
assembled and tested. Kits and OEM are
also available. For more info call DB

Electronics at 805-483-3767.

GAMMA SCIENTIFIC 910E retroreflecto-
meter, measures specific luminance of
surfaces, LCD display, with manual,
case, and reference standards for cali-
brating, $200. 515-232-7528.

TONER, DEVELOPER, DRUMS for: Laser
printers, copy machines, facsimiles at
low, low, prices. Call NAMETECHS Int'l,
Tel: 708-788-0668 or FAX: 708-789-1045.

BLACK-MAGNUM LASER-RADAR JAM-
MER. Tired of unwarranted tickets, court,
premiums, & embarrassment? 3,580 mo-
torists monthly are being protected from
radar, Includes warranty $124 (2 +/$99)
COMPLETE INFORMATION $2. Sold for
educational use. (Add $4 rush delivery,
CODs are additional $3.) Mail today:
BRINKER ENGINEERING, POB 348, El-
laville, GA 31806.

20MHZ DETECTORI/PREAMPLIFIER for
measuring modulated LEDs, laser di-
odes, or other visible or near IR sources.
Low noise design with 2-50 Ohm BNC
differential outputs, 1mm? silicon photo-
diode (responsivity peaks @ 850 nm).
700mV p-p double-ended output for
0.1mW input. +8-35 volt input: a 9V
battery comes with assembly. $160 as-
sembled into enclosure, $120 kit, $90
board with parts. LASER SENSOR TECH-
NOLOGY, 3873 Easy Circle, Marietta, GA
30066. 404-928-2867.

UNIQUE RS-232 products. Free informa-
tion. Robotic Electronics, Inc., 4387
Swamp Rd. Suite 263, Doylestown, PA
18901. 215-230-8599.

RELAYS: MERCURY wetted contacts,
mfr by Clare C.P. Corp. md# HGJM 51411
P009, SPDT, PC mount, coil 12/15 VDC,
sell for $40. ISE, Ph: 210-350-5555, FAX:
210-350-5574.

HOLOGRAPHIC FILM. Agfa BE75 HD
NAH film. Unused, unopened. Expiration
11/85, 30 glass plates, 2.5 by 2.5 inch.
Best offer. Call Jack @ 919-846-8401
eves. or 919-981-6015 days.




The Remarkable Nv £
COUiM'
SCOUT IT OUT

The Scout automatically finds and records frequencies, will tune a receiver
and can differentiate beMeen random noise and coherent RF fransmissions!

Pocket sized—poes anywhere!

vibrator alert.
| Drive-by recording

then tunes the receiver fo any

1MHz TO 2.8 GHz FREQUENCY SCOUT

| For discreet, in the pocket, walk-by recording, there is a pager style

features a dual mode beeper.

The Scout will record 200 different frequencies with 250 hits on each.

With the exclusive feature, Reaction Tune, the Scout can be connected to the
OptoScan 456 equipped Pro 2005/6 (or any receiver with CI-V). The Scout
frequency captured or recalled in .01 seconds.
In recall mode the receiver can be locked to any of the 200 stored frequencies.

POWER UP
LAMF EEEPER

ADDITIONAL FEATURES INCLUDE:

A T 5 b PSS G VNN RS K S U

» Digital Filter » Auto Capture * EL Backlit display
* 16 Segment Signal Level Bargraph ¢ CLV Serial DataPot et Clip
* 10MHz to 2.8GHz single frequency range * Maximized Sensitivity for maximum antenna pick-up

+ Includes rapid charge- high capacity NiCad batteries 5 hr. operation-1 hr. recharge

Shown with optional DB32, dual band, VHAIHF miniature antenna $29.
Rapid Charge transformer optional, AC100 ... $39.
mm S R $399,

' '» 21 oo B o' on o'l Vo

TR Sl 1 i | NIV I
x Q
300 IMHZ2.8GHz 5139, ONS  10Hz3GHz s  a0A\L. Bench-Portable E'Lz,g Single Sideband s
3// MiniCounter & ?,Q/Q'e HandiCounter* Y Multifunction Counter o SS Bench Counter e
* True pocket size * High speed OE10 With all the features of the 3000A plus: * The one and only Conventional Single

* 10 digit LCD display for optimum + Digital Filter greatly reduces » Dual 50 Ohm and 1Meg Ohm input Sideband Bench Counter
outdoors visibility and longer battery life random noise & oscillation amplifiers with AC/DC coupling, = Polarity,  » High visibility vacuum
» Select six gate times » Digital Auto Capture locks counter display Trigger Level adjust, Low Pass Filter & fluorescent
* Direct & pre-scaled ranges on first reading to pass flter i, v X display
+ Hold switch locks display +6 Hour NiCad *Internal clock outputiextemal clock input  Digital Fiter
* Low battery indicator i » 10 Digit Backiit LCD display » R5-232 Serial computer interface & Digital
* 16 segment RF bargraph * Optional ] 0.1 ppm TCXOor +0.05ppm Auto Capture
« AmyStore button stores & recalls frequencies  KVG O‘T“'Z‘?d timebase * Direct Digital Synthesizer and Digital Signal
 250MHz direct count * Optional rapid charge NiCads for portable use  Processing for high accuracy
M\ . 10Hz-28GHz $249, * Builtin RS-232 Serial Port permits data * Buit in RS-232 Serial Post permits data
_——"  HandiCounter® " logging with optional software Prodcts Delow Shosen with cotional logging with optional software
oH OEI0 * Mult-funtion: Frequency, Period, Ratio & - tennas. When you order ek about our Al Antenna HE input for high sensitvy
}3!1 speed Time Interval Measurement Probes, Product A and 1 and off-the-air measurements
» Digital Filter greatly redhices A 4 uct Accessories and our fu .
sardoen o & e lala * Dual High Impedance Inpuis & Amplifies  line of Antennas and Filters to give you ~ +Optional + 0.1ppm TCXO or + 0.05ppm
« Digital Auto Capture locks counter display * Built In High Pass Filter maximum pick-up distances. KVG ovenized timebase
on first reading to pass filter
*5 HO'U{ NiCad_ _ In FL: 305-771-2050
- ';'g:ﬁ%gg:‘ip'“ FAX: 305-771-2052
L] n P =
» AmvStore button stores & recalls 2
frequcn:&su e ST s 800 "327'3912
* 250MHz direct count 5821 NE 14th Avenue
» Digital Communications Port permits Ft. Lauderdale, FL 33334
giftt?vlaogm with optional converter & Contact Factory for shipping prices.

Write in 122 on Reader Service Card.

Visa, Master Card, C.0.D. (Cash or
Money Order only.)



a@}@@@wm{@%@@

Pricing Is For 50 Pieces * Minimum Order 25 Pieces
90 Day Warranty
Sorry, No Alaskan Sales
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AMAZING

Mystery
Levitating

-
Device! - ~g—
Remember War of the World? Objects fioat in air and move to the
touch. Defies gravity, amazing gift, conversation piece, magic
frick or great science project. .
ANTIK Easy to Assemble Kit / PIans ,...msmsesssmsses $19.50

Laser Ray Gun

DANGER

Advanced project produces a burst of light energy capable of
burning holes in most materials. Hand-held device uses
rechargeable batleries. 500 joules of flash energy excite either
a neodynium glass, yag or other suitable 3" laser rod. Thisisa
dangerous CLASS IV project (individual parts/assemblies

available).

LAGUNI  Plans $2000
LAGUNTK  Kit/ PIaNS .....smicssissssssssssssssssanins Price on Request
Extended Play '
Telephone A

Recording System

READY TO USE! Automatically controls and records on our X-4
extended play recorder, taping both sides of a telephone
conversation. Intended for order entry verification. Check your
local laws as some states may require an alerting beeper.
TAP20X Ready to Use SYSem .......messsmmsmismussisses e $129.50

%
Shocker Force Field/

£ Vehicle Electrifier =

Neat littie device allows you to make hand and shock balls,
shock wands and electrify objects, charge capacitors. Great
payback for those wise guys who have wronged you!

SHK1KM Easy to Assemble Electronic Kit ............. v $24.50

Blaster Pulser

Pocket-sized wand produces 100,000 watts of power for
personal defense, field and lab use, etc.

BLS3 Plans $10.00
BLS3K Kit / Plans $69.50

Homing / Tracking Transmitter
Beeper device, 3 mile range.
HOD1 Plans ....$10.00 HOD1K Kit/ Plans....$49.50

Listen Thru Walls, Floors
Highly sensitive stethoscope mike.
STETH1 Plans...$8.00 STETH1K Kit/Plans ...$44.50

— Cese

Telephone Line Grabber /

Room Monitor

ALL NEW! The Ultimate in Home or Office Security & Safety!
Simple to Use! Call your home or office phone, push a secret
tone on your telephone keypad to access either: A. On
premises sounds and voices; or B. Exisling telephone conversa-
tion with break in capability for emergency messages. CAU-
TION: Before assembly or use, check legalities with your state
Attorney General's office as you may require “beepers” or other

3rd party alerts.
TELEGRAB1 Plans Only $10.00
$99.50

TELEGRABIK Kit/Plans

Ultrasonic Blaster //// z
Laboratory source of acoustical shock .-~ {,J
waves. Blow holes in metal, produce _~

“cold" steam, alomize liquids. Many Z—fer—
cleaning uses for PC boards, jewelry, %

coins, small parts, efc. =1/
ULB1 Plans..........$10.00  ULB1K Kit/Plans.....$69.50

100,000V Intimidator /

Shock Wand Module

Build an electrical device that is affective up to 20 feet. May be
enclosed for handheld, portable field or laboratory applications.

—
N

v |9E

TV & FM Joker / Jammer

Shirt pocket device allows you to totally control and remotely
disrupt TV or radio reception. Great gag to play on family or
friends. Discretion required.

EJK1KM Easy to Assemble Electronic Kit ... o $24.50

Visible Beam Laser

High brightness red HeNe laser visible for miles.
Produce your own light show! Projects a visible beam of red lite
clearly visible in most circumstances. Can be used to intimidate
by projection of a red dot on target subject. Also may be used to
“listen in" using our laser window bounce method #LLIS1 below.
Easy to build module makes A working visible laser!

LAS1KM Kit wiimw Laser Tube, Class Il, .......... % mg

. $99.

LAS3KM Kit wi2.5mw Laser Tube, Class IlIA

“Laser Bounce” Listener System

Allows you to hear sounds from an area via a lite beam reflected
from a window or other similar objects. System uses our ready-
to-use LATR1 Laser Terminator gun site as the transmitter. The
receiver section is supplied as an easy-to-build kit, including our

cushioned HS10 headsats. LLIST2 PIans ... .. $20.00
LLISTIK Kit of Both Transmitter and Recelver .......... $198.50
LLIST20 Assemble with Laser Gun Site .........cumme $209.50

* 3mw Visible Red Pocket Laser
Utilizes our touch power control!
VRLIKMX  KIIPIans ... $T4.50

ITM2KM Easy-to-Assemble Electronics Kit .. s $49,50
™2 Plans only, credit-able 10 Kil ... $10.00
lon Ray Gun Pocket Sized NightViewer

Projects charged ions that induce shocks in people and objects

without any connection! Great science project as well as a high
tech party prank. 10G3 Plans $8.00
Field Generator

Shirt pocket size electronic

capable of warding off aggressive animals, etc.

IPG7 Plans.........$8.00 IPGTK KitPlans ...$49.50

10G3 KitPlans $69.50
device produces time variant I ))
IPG70 Assembled

§74.50

Invisible Pain
complex shock waves of intense directional acoustic energy,
SUPER

Special Introductory Offer! WOW! Over 500 Items! This is the
LARGEST Smoke Assortment we have! Each super giant
assortment contains at least 500 pieces - enough to last you a
long time. And the best thing is the SPECIAL price - less than
12 cents per item. Guaranteed value at least 50% more than
youpay! SMOKE 25 $59.50

Uses Low Level Starlight to See in the Dark!

+ Low Cost » Ultra-Hi Lite Amplification!

+ Auto Brightness Control

» Limited Amount Available

+ Made in USA « Night surveillance » Animal studies, efc.

Can be used to fly an airplane or drive a car! PKV7 Plans...$15.00

PKVIK  Easy 1o ASSEMDIE Kit ..o $1,285.00
PKVT0 Ready to Use $1,595.00
3 Mile FM

Wireless Microphone

Subminiature! Crystal clear, ulira sensitive

pickup transmits

voices and sounds to FM radio. Excellent for security,

monitoring of children or invalids. Become the neighborhood

disk jockey, or go "under cover® using our sunglasses FM radio
Plans

(see catalog). FMV1 $7.00
FMViK Kit and Plans $39.50
SUGL10 Sunglasses with built in FM Radio ... $29.50

Telephone Transmitter - 3 Mi

Automatically transmits both sides of a telephone conversation
to an FM radio. + Tunable Frequency * Undetectable on Phone
+ Easy to Build and Use + Up to 3 Mile Range + Only transmits
during phone uSe. VWPMT PIANS ..o $7.00
VWPM7K  KitPlans $39.50

CATALOG
With many
more items!

Free with Order
or send $1 P&H
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PRINT

T'SH I HTS COMPUTER
FOR FUN it
OR PROFIT!

With your computer!

FAST, EASY with
Heat Transfer Printer Ribbons!
1. Put Ribbon into your printer.

2, Print message or design onto regular paper but print it in a
mimor image. (Print Shop and other programs have this
capability.)

3. Place paper face down on T-shirt and iron the back of paper
to transier the image.

Available in red, green, blue, or black at §10.95 each for
the following printers (specify make and colors wanted):
Panasonic 1080/1180/1090/1190/1123/1124; IBM
Proprinter; Epson MX/FX/RX 80/85/86e/1.X800/
LQ500/1.Q510/L.Q570/1.1000; Star NX/NL/ NP10;
Seikosha SPB00/1000, Tandy DMP130; Apple
Imagewriter, Citizen 120D/180D/GSX140; Okidata
182/192/320.

$11.95 each for Epson MX/FX-100/286«, LQ1000/
1050, LQ2500/2550,/EX800/1000/LQ860, AP3250/
LQ100 Star NX1020,2400/2410/2415/2420,
Panasonic KX-P 2180/2123/2124/1624/1524,
Teshiba P321/351/1340. $5.95 each for Okidata 82/
92/83/93, Gemini 10X/15X.
Avallable in BLACK only at $10.95 each for Star
NX1000, NEC P2200, Commodore MPS-801

Available in 4-Color Heat Transfer for Imagewriter 11,
$12.95; Star NX1000 $14.95; Star NX1020 $23.95;
Star NX2420 $23.95: Star NX2450 $23.95; Citizen
GSX-140 $23.95; Epson LQ2500,2550/EX800/1000
$16.95; Fujitsu DX2100,/2200,/2300/DL 3300,/3400/
3600 $27.95; Panasonic KX-P 2180/2123/2124
523.95.

HEAT TRANSFER MARKING PENS
Add colors to the computerized design or use alone.

Set/5 Colors fred, orange, yellow, green, blue) wide pens
$15.00, narrow pens $14.00.

HARD-TO-GET
W} PRINTER
RIBBONS

Gorilla Banana, Commodore 1525 $8.00; Adam
Coleco $12.00; TI-850/855 $6.00; Centronics 700
Zip Pack $5.00; C. ltoh Prowriter Jr., Riteman
C+/Fr $6.00; Riteman Inforunner $8.00;
Commodore MPS-801 $5.00; MPS 803 $5.00;
Decwriter LA30/36 $4.00; Apple Scribe $4.00;
Mannisman Tally Spirit 80, Commodore 1526
$5.00; Epson JX-80 4-Color $14.00.

Ouver 200 different ribbons in stock. All ribbons new, not re-
Inked, Fully guoranteed. Order directly or send SASE for
complete list.

Add $2.00 per order shipping. California. esidents add 7.75% sales
tax. On ribbon orders over $30.00 deduuct 10% discount.

Trans-Ameritech

Life is too short to compute on anyting elsel
Presents:

UNIX on CD-ROM

Main Features:

- Linux Slackware Distributi

- Altarnative Dmrihuﬁons SLC and Debian

- X-Windows

- Motif For Linux (optional - activation raquired)

=" Live” Version included - runs directly froi
CD-ROM, only 15 MB of HDD raquusd

New Features

- SPICE - software for Electronic Design
- Japanise Extensions (JE)
- All Europian Language Word Lists are included

Lﬁg«tomg
- GNU EMACS for Xandtty
- NEW BBS Software - create and run your own BBS

A lot of Applications are included:

Latest GNU C/C++ complier
S‘I:g:nd International versions of the "ispell” spell

- The Communications apps: term, minicom, Seyon
g( -Windows based)

ditors: elvis (vi clone), joe, jove, EMACS
;Fmsm Clulie"g ript’

= Network ‘with naws and e-mail: TCP/IF, UUCP,
SLR P, mailx, dip, deliver, eim, pine, small, cnews,

nn, tin, tm
bt;ad Qriented GNU Smaiitalk and Smalialk interface
with Motif-like i

g

o

efal

- Easy X-Wind m with many rsa}-li!u
examples

- Postgres Database

X Applications

- Workman, xdraw, rﬂbmmgar. xv, GNU chess and

xboard, xtm, ghnsvmv b3 ga
dnc'wn

- Th IterViews pa %
setting: TeX, Ll‘(ex oW Xavi, dvips, Mmlom. groft
ultiMadia: mpeg video and sound applications,

ALL CD-ROM drives are supported!

PRICE: $39.95

{#160 MISC. ELECTRONICS FOR SALE cont|

ELECTRONIC PARTS, equipment and
miscellaneous electronics for sale. B-E
40th YEAR. Send $2 for limited edition
catalog or stamp for regular fiyer. USA
only. Bigelow Electronics, PO Box 125,
Bluffton, OH 45817.

ELECTRONIC ASSEMBLY MACHINERY.
We buy and sell assembly machinery
including solder machines and board
cleaners, insertion machines and lead
formers. Petlock Inc., Rialto, CA. 809-877-
8900, FAX 909-336-4018.

HIGH QUALITY two-way FM crystal con-
trolled portable 49 megahertz radio. Ideal
for on-the-job, recreational uses, or as a
gift. Dual conversion superheterodyne
receiver provides clear voice communica-
tion. Affordable, $69.95 a pair, plus $6.00
S/H and in Virginia, 4.5% tax. Satisfac-
tion guaranteed or your money back.
Send check or money order to: CED, 4209
Evergreen Lane, Annandale, VA 22003.
Phone: 703-354-2545. FAX: 703-354-2546.

PLECTRON TUBE type VHF receivers for
alerting Vol F.D. good parts source $5.00
ea. Plectron solid state VHF receivers for
alerting Vol F.D. good parts source $4.00
ea. Shipping extra. 205-347-0393.

MILITARY BATTERY. BB590 for use in
Sincgars radios, PRC104, PRC113,
URC101, URC104 & other late model
military radios. 12V & 24V new in box $35;
2 for $60. S&G Electronic, 618 S. 62nd St.,
Philadelphia, PA 19143, 215-474-7663.
FAX: 215-726-9761.

H.T. ORR Computer Supplies
249 Juanita Way, Placentia. CA 92670

714-528-9822 L]
m 800-377-2023
FAX 714-993-6216
Write In 72 on Reader Service Card.

Linux Encyclopedia

- Linux Documsnfaﬂon Project by Matt Walsh
- Over 200 pages
I Complete Installation and User's Guide

PRICE: $19.95

Ordering Information: We accept VISA/MasterCard/iAmEx
as well as company and personal checks. S&H is $5 for
USA and §8 for Europe/Japan, COD is $4.5 extra

Qur address: 2342 Walsh ave, Santa Clara, CA 85051

Tel. (408) 727-3883, FAX (408) 727-3882

Write In 71 on Reader Service Card.

CABLETV

UNIVERSAL PRODUCT

NEW TECHNOLOGY

CYLINDICATORS, PROXIMITY Switches,
GE and SquareD. New, most in boxes
with docs and hardware. $7 each plus
shipping. Call for fax or send SASE for
list. Tom KB8NDS, 35332 Churchill, Rich-
mond, MI 48062-1179. 810-727-2594,

EQUIPMENT RACKS, 19 inch all heights,
power supplies, panels, extension arms,
electric strips, cooling fans, etc. Re-
moved from service, best prices. List ISE,
Ph: 210-350-5555, FAX: 210-350-5574.

NIGHT VISION handheld monocular
GEN 2 18Bmm tube and optics $475. Dan,
415-388-0838.

VACUUM TUBES new and used. SASE
for list. LJP, 502 Greenwich Ave., Pauls-
boro, NJ 08066.

WORLD'S SMALLEST VIDEO CAMERAS
& WIRELESS TV-TRANSMITTERS! Com-
plete TV-Transmitters starting at $155,
MICRO-CAMERAS as low as $187. Rang-
es up to 30+ miles! Custom configura-
tions manufactured daily. FULL CATA-
LOG $4 (FREE $20 Coupon). Mail to:
BRINKER ENGINEERING, POB 348, EI-
laville, GA 31806-0348S.

TUBES, NEW, unused. Send self-
addressed, stamped envelope for list.
Fala Electronics, Box 1376-3, Milwaukee,
WI 5§3201.

WE BUY transistors, diodes, semicon-
ductors, integrated circuits. Electronic
Material Industries, B18-842-5953, FAX
818-845-3613. Immediate offers.

ELECTRON TUBES: Microwave, trans-
mitting, receiving, obsolete, ALL TYPES;
large inventory. Contact Daily Electron-
ics, Suite B-6, 10914 NE 39th Street,
Vancouver, WA 98682. 206-896-8856,
800-346-6667.

WHITE HP 30 parts carousel. 30 units
with extra parts & shelves. $2,500 or best
offer. Mike's Surplus Stuff, 1-800-769-
7977.

MAGNETIC INSTRUMENTATION tape
one inch 4,600 ft. alum. reels, Scotch
Brand, USA made. Mylar 50 reels avail-
able. Call for price plus shipping UPS.
508-676-8947 8-9PM best time EDT, or
leave message.

SOLAR-POWERED FAN HAT. Baseball
type hat with solar powered fan. Great for
sports fans, goifers, etc. Available in red
or blue. $34.95 plus $2.00 shipping.
Visa/MC OK. H.T. Orr Computer Supplies,
249 Juanita Way, Placentia, CA 92670.
714-528-9822, 800-377-2023, FAX 714-
993-6216.

THE ELECTRONICS EXCHANGE. The
only surplus electronics store in the St.
Louis area. Buy-sell-trade anything in
electronics that's a bargain. Gall or fax to
be put on our mailing list. 314-426-4848.

1995 ELECTRONIC compenent cat. avail.
2 stamps. Dan's Small Parts and Kits,
1935 So. 3rd West #1, Missoula, MT
59801.

MODEL 5000 Fully Assembled $199.95
Our fully assembled productisfactory testedand
GUARANTEED to work on your system. We will
alsoincludean AC power adaptor and complete
hookup instructions. This unique product will be
availablefor a limited time only!

MODEL 4000 KIT $79.95
The 4000 KIT comes with all the
electronic components and our Cad
designed PChoard. Weprovidea
schematic, partslist, wiring diagram,
tutorialand FREE in-house support,

SPEAKER: CONES, surrounds, gaskets,
voice coils, silver lead wire, spiders, glue,
crossovers, terminals, L-pads, capaci-
tors, grills, etc. Below cost. For list: ISE,
Ph: 210-350-5555, FAX: 210-350-5574.

ENDEAVOR APPLICATION will provide
Mil-1-45208 inspection system compli-
ance assistance in the areas of receiving
inspection, in process inspection, and
process control documentation, custom
electronic assembly, telecommunica-
tion, consumer electronics research and
development. 12862 Benson #12, Chino,
CA 91710. 909-445-5004.

MICROFILM READERS, AC/DC portables
with 12V battery charger. Unused with
manual. $39. 619-439-1345.

AIRCRAFT SPEAKER: Meets FAA flam-
mability requirement, FAR 25.853 (b-3), 6"
dia. 6 watts, $20, new in box. ISE, Ph:
210-350-5555, FAX: 210-350-5574.

MODEL 4000A Enc, $44.95
The4000A Enclosure Package will
providethe hobbyist, who has our
4000 Kit, a customenclosure, AC
adaptor and finishaccessoriesto
professionally enclose their kit.
CALL THEHALCYONGRoup 1-800-664-6999
InCanada 813-751-3262
Anyone implying theft of cable service will be denied assistance.

Write in 70 on Reader Service Card.

4000 And 5000 Featur
« Thelatestin Video Amplification Technology.

» New clocking circuitsto stabilize color and the
picture performance.

* The most advanced picture locking circuitry.

« Inverted Video Optionisavailable,

+ Connects easily tothe VCR.
+« NO CONVERTERBOX is necessary.
NO Florida Sales!
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OYS are more

than just a paci-

fier or past-time
for children to while
away idle moments.
They're a means of

exploring and learn-

ing. They may help

in developing social

skills, imagination,

and creativity. Of

course, there's an by Randy Henderson

abundance of com-

mercially produced sounds like a low buzz. Squeeze
harder and the pitch increases to
toys (and some very sound out a tone. Squeeze really / oV
QOOd 0“05), but, WhO hard and the pitch increases to a /_g - pA
says the kids must squeal. The three voices are s u PL)/
mixed in a way that forms addi- Q.{-
have all the fun? tional frequencies. If you massage
several areas at once, some weird
sound effects are generated. NON=INVER TING
an the average electronics hob- You probably know of or will T NPUT
byist accomplish a feat worthy | learn about the black foam plastic O rphar
of the "mad scientist" role in a bad | material used for ESD (electrosta- OUTPUT
science-fiction movie? Sure, you tic discharge) protection. It's often
can have a monster with personali- used for packaging and shipping o— =
ty. | don't know if it can "feel your | various semiconductor devices. /
pain" as some politicians claim to A common and versatile INVERTING
do, but it sure can sense pressure. | building block of many analog cir-
Feedback is immediate. It won't | cuits is the integrated-circuit op- I N F ur
hold it all inside, then emotionally | amp or operational amplifier.
blow up on you in the middle of | What do these two apparently —_ }O v
heavy traffic on the freeway. unrelated topics have in com- S U P P g y
When resting and at peace with | mon? With a handful of other
its surroundings, the monster emits | parts, they form the behavioral + O
an erratic ticking sound. It's a | characteristics of the Feely
sound you might associate with Monster.
Geiger counters indicating radioac- For the uninitiated, | have
tivity. some brief and somewhat simpli-
Squeeze the right place and | fied observations about op-amps.
one of the voices will increase the | After that comes details about
rate of the ticking sound until it | this unusual use for the conduc-
o+ 9 YoLTS . |
: 54 tive foam plastic as a force sen- | cause changes thousands of times
( SOr. as large at the output terminal. The
RIl difference in voltage (with respect
Operational Amplifiers to common or ground) between the

inputs is amplified by the gain

An op-amp is a type of high- | inherent in the op-amp itself.
gain DC linear amplifier. A small If the gain in Figure 1 is say,
voltage change at the input can 100,000, then a difference of only

RIS STGENAL
foxkn
5 = G OUTPUT
1CoMF

10 [ +9+ [—O

- =]
ct-c [ |- ,E—

FTod5 L
!; VA ANAN —

‘ " FIGURE 3 — By using negative fecdback in  ¢losed lnop.
ency Olcﬂhﬂonhvnned by trnnsducer: R4,R14, . theamount of mpnnmﬂqnor jain can belm"
nd Rsrupecuvely. ‘ Lwity i T ; il ) s

Nuts & Volts Magazine/November 1994 139

=



SOLDER

example of an
amplifier with a
predictable and
stable amount
of gain. The
amount of ampli-
fication is deter-
mined by the
external resistors,
not by the partic-
ular op-amp that
happens to be in

use.
When trying to
visualize what

happens, remem-
ber voltage differ-
ences between
the input termi-
nals must be very
small to keep the
output within a
usable range.
Feeding back a
portion of the
output signal to
the inverting
input tends to
reduce the differ-
ence between
inputs.

The amplifier
stage used here
to drive a small

speaker is a kind
of special case
where the full out-
put voltage is

LEETA

i S

b i e Ay b ous Tl e b

portion of the output voltage. In
Figure 2, IC1-A, -B, and -C are
used in this manner. All three sec-
tions are similar so let's look at
IC1-A.

A single battery supplies power.
Instead of the ground or common
used in Figure 1, an artificial ref-
erence point is used where R2
and R3 meet forming a voltage
divider.

When power is first applied, a
positive voltage appears on the
non-inverting input pin 3. If the
voltage at the inverting input pin
2 is lower, pin 1 will output a high
positive voltage allowing C1 to
charge. As C1 gradually charges
through R4, the positive voltage
at pin 2 increases. At some point,
the non-inverting input becomes
high enough to start swinging the
output less positive. R1 exagger-
ates this effect by pulling pin 3
lower. This hysteresis effect caus-
es the output to "snap" low. With
a low voltage at pin 1, C1 dis-
charges through R4 until pin 2

0.000,01 volt at the inputs would
cause the output to change by 1
volt. A 0.000,1 volt change brings a
10-volt change at the output. Of
course, if the op-amp is supplied by
positive and negative 10-volt
sources, that's as large as the out-
put changes can be. Even larger
input differences cause the output
to "slam" back and forth between
the aforementioned limits.

For instance, if the non-invert-
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A

ing (+) input receives the more pos-
itive voltage, the output swings pos-
itive. If the inverting (-) input is at a
greater positive potential, the out-
put swings negative. Figure 1 is use-
ful when you want to compare two
voltages. It becomes a sort of volt-
age-sensing "switch." When used
this way, it's called a comparator.
Some of the op-amps in this
project are used to compare the
voltage of a charging capacitor to a

becomes low enough to make the
output "snap" high, causing the
process to repeat. Oscillators of
this type produce a rectangular out-
put waveform.

Signals generated by this action
travel through R9, R10, and R15 to
arrive at pin 10. IC1-C is used as a
buffer and amplifier for driving the
small loudspeaker.

To be useful as an amplifier, a
technique known as negative feed-
back is used. Figure 3 is an

fed back. For
instance, when the non-inverting
input swings positive, the inverting
input opposes this move because
it's tied directly to the output termi-
nal. The output can't become more
positive than the non-inverting input
signal because that would make the
inverting input the most positive
input (moving the output in the
wrong direction). Therefore, the
output is forced to follow the non-
inverting input. This is known as a
voltage follower and the voltage

If you decide to make a
toy like this, you have an
obligation to use good judg-
ment in allowing children
access to it. Consider ages
and play habits. Supervise.
Just because your seven-
year-old is the only one

interested in playing with it
doesn't mean he or she
won't dismantle it while the
two-year-old quietly eats the

parts!

Under the right circum-
stances, almost any com-
plex toy can be dangerous if
damaged. It might be a
good idea to put it away
when it's not in use.

Be safe. Have fun and
watch out for those adults
who can't seem to keep
their hands off of your
monster!




1
SPERKER
ol

the world, you may want
to continue your fiendish
experiments. Lots of edu-
cational material is avail-
able and a few simple
(hey, really) mathematical
principles can be used for
applying many of the
circuits.

gain is unity. Power gain occurs
because the output terminal can
supply much more current to the
load than the current flowing into
the non-inverting input terminal.
The number of possible uses for
op-amps is great and they are inex-
pensive and easy to experiment
with. After you have unleashed

Pressure Sensors

Okay, so what's the big
mystery about the ESD
protective foam? In addi-
tion to being conductive,
the conductance or resis-
tance (depending on how
you want to view things)
can be varied over a wide
range by simply com-
pressing or releasing the
material.

Figure 4 shows how
small chunks are fash-
ioned into very inexpen-
sive mechanical-force
transducers. Of course, it
was never designed for
such applications, so
please don't call your local
parts supplier and burden
them with the fact that you
practically had a bovine
birth experience because
of unexpected results.

The conductivity of the
stuff varies between
brands and types. Parts
are often packed in it. The
material that gives my
Feely Monster its "sense of
touch" protected some semicon-
ductors that 1 ordered from
Newark Electronics.

Each oscillator has a frequen-
cy range of roughly 2 Hz to more
than 1000 Hz. If you don't achieve
the desired effect, you can try
other ESD foam, or change the
values of C1, C2, and C3.

Construction Options

The original circuit was built on
perforated board stock. This is an
easy project to build on perf-
board if you are adept at that sort
of thing. There is an easy way to
transfer the pattern in Figure 5.
Have a transparency made of it.
Local copy services can do this.
Make sure you specify it has solid
blacks. Take it home. Plug in a
clothes iron (yes, | said clothes
iron). Set the temperature range
to linen and preheat the un-
etched board.

Next, lay the transparency,
toner side down, on the board.
Place one sheet of paper over the
transparency. Iron the transparen-
cy onto the board. The toner will
melt and stick to the board. Let
the board cool completely.
Carefully peel the transparency
away. This should leave toner on
the board to act as a resist. The
technique takes practice so you
may want to make multiple

another Feely Monster upon | copies of the pattern.

A strong solvent like acetone
will remove the toner, if necessary.
A perfect transfer isn't necessary.
Imperfections can be touched-up
with a resist pen.

After you've etched, cleaned,
and drilled the board, simply mount
the components as shown in Figure
6. It might be a good idea to use a
socket for IC1. Should replacing it
be necessary, the job will be a lot
easier.

Monster Innards

Now for the fun part. Figure 7
has information on how | packaged
the electronics, but if you have
other ideas, use them. Our resident
monster was designed by yours
truly. It has transducers fitted into
the arms head and belly. The eyes
are attached securely to the head
so that they can't be pulled off. Two
strong metal fasteners at the back
of the neck secure the battery. All
other inside parts are sewn in and
are inaccessible without disman-
tling the stuffed toy.
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[#160 MISC. ELECTRONICS FOR SALE cont)

HARD TO FIND BATTERIES available for
military multimeters, emergency radios &
strobes. Send or call for listing. S&G
Electronic, 618 S. 62nd St., Philadelphia,
PA 19143. 215-474-7663. FAX: 215-726-
a761.

$1,432 FOB LA. one person ‘‘Screen
Room” for pager testing. All metal con-
struction. Call Tom at 1-800-722-3158 for
details. Pacific West Enterprises, Tel:
714-957-3156, FAX: 714-662-5948.

SURPLUS STORE: 1309 Hwy. 71, Belmar,
NJ. Call for directions. 908-280-0007.

40AH NICAD WET CELLS; new & used
available. Ideal for electric cars, RVs,
radio back up & more. Call or write for
details. S&G Electronic, 618 S. 62nd St.,
Philadelphia, PA 19143. 215-474-7663.
FAX: 215-726-9761.

PANEL METERS. Simpson, Jewell & Tri-
plett, new in box $10 to $12. Used $8.
Send for listing. S&G Electronic, 618 S.
62nd St., Philadelphia, PA 18143, 215-474-
7663, FAX: 215-726-9761.

Of course, you don't have to
become a masochistic tailor of minia-
ture monster suits like | did. Modifying
a commercially-made toy is another
possibility. Whatever you do, think
this part over carefully. Even if the
intended use is a gag gift or curiosity
for adults, small children may be
attracted to it. A good objective might
be to make everything so strong and
secure that you have to literally rip
the critter apart to gain access to any
of the electronics.

Monster Musing

In this age of genetic engineer-
ing, it only seems fitting that we
have new imaginary creatures to
compliment the increasing varia-
tion and diversity in real ones.

Of course, a monster that can
feel and vocalize is sure to be
accepted as having appropriate
social behavior in this decade of the
90s. Oh, and reproductive behav-
ior? Well, that depends on the read-
ership. Happy monster making. NV
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PARTS LIST

Re istors
e 1/4 watt, 5%,
unle'ﬁ otherwasv noted.

, R2, R3, R5, R6, R7, R11,
Rl.’!. R13 — 100,000 ohms
R4, R8, R14 — transducers,
See text.

R9, R10, R15 — 10,000 ohms

Capacitors

C1, C2, C3 — 1uF, any type,
10 volts

C4 — 100uF, electrolytic 10
volts

Semiconductors
IC-1 — TLOG64, TLO84

Newark Electronics
Branch offices and order
lines available in major U.S.
cities. Catalog request line
(800) 298-3133.

TUBES, NEW up to 90% off, SASE. Kirby,
298 W. Carmel Dr., Carmel, IN 46032,

BUYING TOCOM, SCIENTIFIC ATLANTA
B8536s, 8550s, 8580s, B590s, and B600s.
JERROLD DPV and DPBB. PIONEERS,
all, and Zeniths, all. Any quantity. Top $$%
paid. Contact National Cable Brokers,
Plymouth, IN. Phone 219-935-4128.

A 2

A GREAT CHRISTMAS GIFT! “Hit With
Confidence, Power.” As advertised in
USA Today Baseball Weekly, the Person-
al Pitcher sells for $189. Thru N&V,
however, you can purchase an easy to
assemble kit for ONLY $125, tripod in-
cluded. If you have a Little Leaguer or
High School player, THIS IS IT! FEA-
TURES: Auto-ball feed, Battery/AC pow-
er, Portable, 3 Ibs., Uses golfiwiffle balls.
Call SPC to order, 619-693-8611.

DRILL MACHINE. Computer controlled
X-Y-Z table for printed circuit board drill-
ing. Affordable and not a kit. Also elec-
tronic project kits. Call 203-653-4278 or
write for catalog. CBBI, PO Box 222,
North Granby, CT 06060.

POWER SUPPLY, regulated Calrad 45-
735A, 13.8VDC, 3 amp, 5 amp surge, good
for shop testing of automotive equip.
Technical Aids, Inc., 201-824-8005.

SELLING NUTONE bath fans & heaters,
intercoms, central vacuums, food cen-
ters, ironing centers. All sold below
wholesale, Lifetime warranty. Parts &
service available. Music & Sound Inter-
coms and stereo systems also available.
Call 909-788-6224 or FAX: 909-683-1918.

MISCELLANEOUS
ELECTRONICS

WANTED

WANTED: BURROUGH'S self scan dis-
plays. Please call. Rondo Electronics,
609-397-8899.

| WANT it and | want it now. | want all of
your SIMM memory. IBM, Mac, new,
used, even defective. | want it all. Highest
$ paid. Call 1-800-4-MEMORY now!
Voice/FAX.

SS WHITE AIRABRASIVE wanted, Model
K, H, or similar. Call or fax Jack, 513-777-
0800, 513-779-3931 (voice).

WANT USED or surplus DC motor con-
trols or adjustable frequency AC drives,
1/2 HP and up. DC motors fractional to 3
HP. C. Woodruff, 5507 55th Ave. So.,
Seattle, WA 98118. Voice/Fax 206-723-
8487.

NON-DESTRUCTIVE Testing Equipment.
We buy Ultrasonic, Magnetic Particle
{Magnaflux), Eddy Current, X-Ray. 805-
527-9219, FAX 805-520-8277.

WANTED: TUBES all kinds and quanti-
ties, tube sockets, old paper and oil caps,
Sprague Black Beauties, Vit-Q, Westcap,
etc. Mail or FAX inventories or inquiries
to: Kurluff Ent.,, 4331 Maxson Road,
El Monte, CA 91732. 818-444-7079, FAX
818-444-6863.

WE WANT to buy your surplus aircraft
instruments, parts and receivers and
equipment. Also electron tubes, relays
and connectors made by Bendix, Can-
non, Amphenol, Deutsch, Matrix, also
Collins, Pratt & Whitney and Grimes
parts and equipment consisting of trans-
mitters, radios, and associated material.
We especially want unused ball bearings
of all types both small and large. Pay-
ment immediate after inspection. Please
phone or fax or mail lists and send
samples or material you wish to sell by
UPS or Parcel Post. Hy Ness Company,
709B Delair Rd., Cranbury, NJ 08512-
4212. Ph: 609-395-1116, FAX: 609-395-
117,

WANTED: ELECTRONIC semiconduc-
tors, ICs, EPROMS, MEMORY, CIRCUIT
BOARDS, and all types of semiconduc-
tors. TOP DOLLAR PAID for all your
excess electronic inventory. Call EPS for
immediate offers and turn your inventory
into cash. TEL: 818-349-5444, FAX: 818-
349-6628

UNITEK WELDERS wanted for cash. Par-
allel heads and power supplies. Call
608-643-5434, FAX: 608-643-4439.

ELECTRONIC MATERIAL Industries. Call
us for all your ICitransistor/diode/resis-
tor/capacitor requirements. We stock mil-
itarylindustrial types. Call Richard
at E.M.l., 10153z Riverside Drive, Toluca
Lake, CA 91602. 818-842-5953, FAX: 818-
845-3613. E.M.l. also buys electronic
component parts.

LOOKING FOR Dog Jammer. Frank L.,
3838 Princeton St., Los Angeles, CA
90023.

WESTERN ELECTRIC audio equipment
wanted. 1927-1960's. Amplifiers, “receiv-
ers,” speakers, x-overs, tubes, etc. 1-800-
251-5454,

EXCESS INVENTORY WANTED: Transis-
tors, semiconductors, capacitors, PC
boards, & diodes. We buy it all!! Contact:
SEMITECH, INC., 334 Cooper Road Bidg.
A, Berlin, NJ 08009. Phone 609-768-0030,
FAX 609-768-5690.

WANTED: MACINTOSHES: llci, PC488,
laptop and better. Spectrum analyzers,
electronic parts; laser printers; PC, MAC
software. CONSUMERTRONICS, 2011
Crescent Dr., Alamogordo, NM 88310.

WANTED: NEW & USED SERVO PROD-
UCTS. INDUSTRIAL AC & DC SERVO
MOTORS & CONTROLLERS. SMALL OR
LARGE QUANTITIES. CALL GLOBE
ELECTRIC AT 412-781-2677 OR FAX AT
412-781-1812.

RADIOS WANTED: Motorola Micor, and
GE Master |l mobiles, UHF and VHF. Will
buy your surplus, if price is right. Send
list of what you have, and price. Louie
Hanson, Jr., 1321 Elm Street, Fairbury,
NE 68352.




MEMBER OF

CALL
1-800-327-3407
VIDEDO FORALL YOUR CABLE TV NEEDS
A CONVERTER FROM K.D. VIDEO IS CHANNEL SURFING AT ITS FINEST

STEALTH ADD ON STAR 7

* COMPATIBLE T0 ALL
JERROLD SYSTEMS

* DIGITAL TUNING v COMPATIBLE TO ALL * 86 CHANNELS
* EXCELLENT JERROLD SYSTEMS

PICTURE QUALITY EXCEPT BASEBAND (DPBB)

* COMPATIBLE TO
JERROLD DRX AND
DRX-3DIC SYSTEM

* 61 CHANNELS

* FINE TUNING * LOADED WITH FEATURES

NOTCH FILTERS
FOR CHANNELS 2, 3 AND 14 THRU 23
EXTRA REMOTE CONTROLS

FOR JERROLD, SCIENTIFIC ATLANTA,
ZENITH, PIONEER, TOCOM

JERROLD & SCIENTIFIC ATLANTA TYPE
SECURITY SCREW REMOVAL BITS

IF YOU DO NOT SEE THE EQUIPMENT YOU
NEED LISTED, PLEASE CALL US.
WE HAVE OTHER MODELS AVAILABLE.

—a

ZENITH STAXXX

* COMPATIBLE TO
ALL ZENITH
ST-XXXX SYSTEMS

* VOLUME CONTROL
* ANTI FLASH
TECHNOLOGY

T Ci)MPATIBLF. T0
S.A. 8500 THRU 8580
SYSTEMS EXCEPT 8570

* 99 CHANNELS
* UNSURPASSED
PICTURE QUALITY

* PLEASE HAVE THE MAKE AND MODEL
NUMBER OF THE UNIT USED IN YOUR AREA
WHEN CALLING FOR INFORMATION

1-800-327-3407

* WE SPECIALIZE IN DEALER PRICING!

10 AND 20 LOT!

* FOR A FREE CATALOG WRITE TO:
P.O. BOX 29538 * MPLS., MN 55429

WE BUY transistors, diodes, semicon-
ductors, integrated circuits. Electronic
Material Industries, 818-842-5953, FAX
818-845-3613. Immediate offers.

NEEDED: PHONO cartridge head recep-
tacle. This receptacle allows the phono
head to plug into the tone arm. Has four
female pins. Like was used on the “Reko-
cut” turn-table. Jim Morgan, 904-771-
3462. 5012 Perrine Drive, Jacksonville, FL
32210.

CASH WAITING for your consumer ICs
and transistors. We want your semicon-
ductors, fuses, electrolytic capacitors,
fiybacks and other electronic parts. Call
LJ Enterprises, 516-872-5000, FAX 516-
872-5081, 800-296-5536.

ELECTRON TUBES wanted. Cash for all
types. Daily Electronics, Suite B-6, 10914
NE 39th St., Vancouver, WA 98682. 206-
896-8856, 800-346-6667.

WANT TO Buy: ICs, military aircraft re-
lays, diodes, transistors, electronic test
equipment & most components. Hoffy
Electronic Ent., B18-845-1479, FAX 818-
341-55086.

DEC EQUIPMENT WANTED! We are buy-
ing DEC systems, boards, terminals,
drives and peripherals. Also Scientific
Micro Systems (SMS), DSD, Datability,
Dilog, other DEC compatibles, and Com-
puter Output Microfilm (COM) units.
Please call for a quote or fax us your
equipment list. We buy, sell, and trade.
COMPUTER KEYWAYS, 513-847-2300 or
FAX: 513-847-2350.

AVIONICS MAINT. manuals. Collins,
King, Narco, Cessna, RCA, etc. Collins
Proline Red Band, any condition, any
type, control heads, King, Collins, Ga-
bles, Sperry, Radar, any. 813-575-0138
PIF.

Write in 80 on Reader Service Card.

WANTED: BUY & SELL all types of
electron tubes. Harold Bramstedt, C&N
Electronics, 6104 Egg Lake Rd., Hugo,
MN 55038. 1-800-421-9397 or 612-429-
9397. FAX: 612-429-0292.

WANTED: HYPOT testers all types 30KV
AC or DC and above voltages to 100KV.
Jim Youngson, 6701 Melrose Ave., Louis-
ville, KY 40216. 502-448-6228.

WANTED: EXCESS ELECTRONIC IN-
VENTORIES. IC'S, MEMORY, EPROMS,
PALs, LEDs, CIRCUIT BOARDS, DIODES
AND TRANSISTORS. CALL ACTIVE MI-
CRO, 310-494-4851 OR FAX 310-494-4913.

WANTED: WELLER parts SW60, BAGO,
HE60, TC208, EC234, also TC201,
EC1201PESD, EC1301 pencils. Source for
empty plastic solder wick hub spools. 40
to 300 watt 110VAC solder irons cheap.
Source for good Asian solder stations,
irons, desolder stations, plastic suckers,
etc. Jim, 213-870-4456.

WANTED: GENERAL RADIO model 815
or 816 clock, model 1103 or 1123 Syn-
chrometer/clock. Call Bill Scolnik, 1-800-
634-7036.

WANTED: LATE MODEL TEST EQUIP-
MENT (Tektronix, HP, Fluke). Especially:
Tek SG 505/2, Tek S-6, Tek 2465A/B, Also,
test equipment service manuals needed.
Pepper Systems, 214-353-0257; 214-902-
9511 FAX.

WANTED: ELECTRON TUBES, ICS,
SEMICONDUCTORS. ASTRAL, PO BOX
707NV, LINDEN, NJ 07036. CALL 800-
666-8467.

WANTED: AVIONICS test equipment.
IFR 1200Y3, 401L, 750B, 600A. Also Col-
lins, King, Microline, Proline, Sliver, Gold
Crown Ground Power Units, Fox Carts.
Avionics Plus, 28000 Airport Rd., Box
A17, Hangar 97, Punta Gorda, FL 33982.
813-575-0138 PIF.

WANTED: TUBES, radios, transmitters,
gyros, bearings, connectors, relays,
lamps, synchros. mail or fax your offer-
ings to Hy Ness Company, 709 B Delair
Road, Cranbury, NJ 08512. Phone: 609-
395-1116, FAX: 609-395-1117.

WANTED: USED video game boards or
schematics. Please send list to Marcel
Gonzalez, 5503 SW 127th Way, Miami, FL
33175. 305-554-0540.

RADAR SETS wanted. Civilian, military,
WWII to 1965 parts, manuals, working or
not. SHF, Box 10215, Pittsburgh, PA
15232-0215.

WANTED: APPLE |, Mark 8, Scelbi 8H,
Scelbi 8B computers. 703-382-2935, 703-
763-2321.

WANTED: TUBE Hi-Fi & Commercial
equipment & speakers & horns, tubes.
Altec, RCA, Fisher, Scott, Tannoy Dyna
Co., Marantz, Heath, Eico, Craftsman,
Brook, McIntosh, Jensen, Western Elec-
tric, JBL, EV, etc. Sonny Goldson, 1413
Magnolia Ln., Midwest City, OK 73110.
405-737-3312.

BUYING TOCOM, SCIENTIFIC ATLANTA
8536s, 8550s, 8580s, 8590s, and 8600s.
JERROLD DPV and DPBB. PIONEERS,
all, and Zeniths, all. Any quantity. Top $$$
paid. Contact National Cable Brokers,
Plymouth, IN. Phone 219-935-4128.

WANTED: CATV field strength meter.
Send information and price to D. Martin,
PO Box 423, Southwest City, MO 64863,

CASH FOR your excess components.
Send lists to D.S.P., 1935 So. 3rd West #1,
Missoula, MT 59801.

WANTED: TUBES. | pay cash or trade
for all types of transmitting or special
purpose tubes. Mike Forman, 1472
MacArthur Blvd., Oakland, CA 94602.
510-530-8840.

THE ELECTRONICS EXCHANGE. The
only surplus electronics store in the St.
Louis area. Buy-sell-trade anything in
electronics that's a bargain. Call or fax to
be put on our mailing list. 314-426-4848.

KINGSLEY WIRE stamp machines, digi-
tal pressure gauges, Setra 370 IFR 401L,
402AP, 600A, RD300, 120043, etc. Auto
pilot test equip. Jet, JT-1, FC110. Buy,
sell, trade. 813-575-0138 PIF.

WANTED: BALANCING machines & vi-
bration analyzing equipment manufac-
tured by the following: Spectral Dyna-
mics, Hofmann, Bentley Nevada,
Schenck, IRD Mechanalysis, Gisholt.
Contact Mike Park at E.T. Balancing,
12823 Athens Way, Los Angeles, CA
90061. 310-538-9738, FAX: 310-538-8273.

EDUCATION

COLLEGE LECTURES on VCR tapes.
Topics include electronics, computers
and communications. Send for course
list. OCS, PO Box 292, Fort Mill, SC
29715-1832.

BE AN FCC LICENSED Electronic Tech-
nician. Fast, inexpensive home study.
“Free” details. COMMAND, D-227, Box
2824, San Francisco 94126-2824.
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START YOUR OWN TECHNICAL VEN-
TURE! Don Lancaster's newly updated
INCREDIBLE SECRET MONEY MA-
CHINE 1i tells how. We now have auto-
graphed copies of the Guru's under-
ground classic for $18.50. Synergetics
Press, Box 809-K, Thatcher, AZ 85552,
602-428-4073. VISAIMC.

ESP, BIOELECTRICITY, microwave hear-
ing Introduction comprehensive booklist
$1. Research Associates, PO Box 3583,
Boynton Beach, FL 33424-3583.

FCC COMMERCIAL License RadioTele-
phone RadioTelegraph. Fastest easy
homestudy manuals. Audio, Video, PC
disks, Q&A pool. “Career Guide.” Guar-
anteed to pass. Free details, WPT Publi-
cations, 800-800-7588.

ELECTRONIC ENGINEERING. 8 volumes
complete. $109.95. No prior knowledge
required. Free brochure. Banner Techni-
rulsﬂogsku. D-2 1203 Grant Ave., Rockford,
L 61103.

HEATHKIT TEST equipment course with
ET-3600 trainer, never used, $125. Call
Mike at 607-533-3603.

MICROWAVE OVEN Repair manual, Pre-
mium Edition $49.95. (Training-Repair)
Unique troubleshooting instruction. Mi-
crowave Oven Repair manual, Deluxe
Edition $32.95. Training/repair, learn how
you can do repairs today. (137 copies
sold first month publication.) Randall, PO
Box 2168-N, Van Nuys, CA 91404,

CONNECTOR LIQUIDATION SALE. Deal-
er with regular Hamfest following must
close out Connector Division due to
health problems. Investment of $20,000
would return double or more in first full
year. Will assist with Hamfest sales for
awhile, also will pass on mail order list
and buying contacts. Actual inventory
will exceed 35K and includes best variety
and selection of most wanted connec-
tors. UHF, VHF, TNC, BNC, SMA, N, TV.
Serious inquiries only. Connectors, PO
Box 4342, Lynchburg, VA 24502 or see
Sam at a Hamfest. 804-239-7585.

DID YOU know Chaffin Electronics of-
fers: Programming service, circuit board
manufacturing, thousands of obsolete
and hard to find ICs, same day shipping,
computerized parts search? Call for more
information. Phone: 614-574-4456 or 6906,
FAX: 614-574-2124.

WOULD SOFTWARE training be a useful
adjunct to your business? Complete ma-
terials available under license. One stu-
dent payback/course. Windows, Word-
Perfect, Office. Craigo Technical Servic-
es, Inc., 65235 Steeple Run Dr. Ste. 12G,
Naperville, IL 60540. 708-961-0290.

DISTRIBUTORS WANTED for all areas.
Make BIG MONEY selling our shareware
disks. 100% to 300% profit. No computer
exp. or inventory to carry. We even drop-
ship for you. For Free information send
(2) $.29 stamps to PDQ-CD'S, 9591 Sara-
sota, Redford, M| 48239.

MAKE $250 DAILY CHROME PLATING
AUTO PARTS AND MOTORCYCLE
PARTS STARTING WITH NOTHING.
Send 2 stamps for free information to:
Communications Engineering, 76 Boule-
vard L, Hudson Falls, NY 12839.

LEARN RE-FREQ pagers, read crystal,
where to buy all the equipment needed to
re-crystal pagers. Detailed information
for $49.95. Send payment to Rodwells
Electronic Repair, 5430 Arlington Ave.
#117, Riverside, CA 92504. 909-369-4062.

CELLULAR EXTENSIONS, THE CELLU-
LAR INDUSTRIES BEST KEPT SECRET.
You CAN have multiple cellular phones
on one number. Whether you want to
start your own business offering this
service to your customers, or just want to
program your own phone, we have the
knowledge, expertise, experience, and
technology to get you started. Full or part
time, this is one of the decades best
money makers. Call now for your free
business opportunity pack and catalo-
gue: 714-643-8426, FAX: 714-643-
8379. C.G.C.

WANTED: DEALERS to sell amateur ra-
dio antennas and accessories. Ideal for
electronics/radio stores or hamfesters.
Many products not yet available in
stores. Seen at the National, Baltimore,
and San Diego ARRL conventions. Con-
tact: AZ Airwaves, PO Box 64204, Tuc-
son, AZ B5728-4204. Tel/lFAX: 602-888-
7525.

GO GLOBAL! Export/import. Complete
start-up course in international trade in
electronics. Correspondence, your own
speed, customized. For information write
C.E. Newbrough, L.T.C., 3046 College Ave-
nue, Berkeley, CA 94705.

BUSINESS OPPORTUNITIES

190

MAKE OVER $124,8B00/YEAR with the
nation's best VCR business! Run ex-
tremely profitable business with this
amazing program. No experience need-
ed. All business, technical information
included. Send $19.90 plus $4.50 S&H.
Gilron Publications, 958 S. Military Tr.,
#114NV10VC, W. Paim Beach, FL 33415.

BE A PART OF THE SUPER INFORMA-
TION NETWORK. Start your own tele-
communication consultant network with
a company that has a proven track
record. Build a serious long term residual
income. Unlimited earning potential. Ex-
cellent bonus plan. Training program
avallable. If you have the desire to reach
for more in life, please call 1-800-862-
8484. John, Rt #1 Box 379, Lexington, AL
35648.

START YOUR OWN TECHNICAL VEN-
TURE! Don Lancaster's newly updated
INCREDIBLE SECRET MONEY MA-
CHINE I tells how. We now have auto-
graphed copies of the Guru's under-
ground classic for $18.50. Synergetics
Press, Box 809-K, Thatcher, AZ 85552.
602-428-4073. VISAIMC.

PC OWNERS! New disk-based book pro-
files over 100 computer related business-
es. $29.95 postpaid. SASE for details.
Enclose disk size. MATCO, POB 509A1,
Roseville, Ml 48066-0509A1.

LIQUIDATION DUE TO SERIOUS ILL-

NESS. Electronic merchandise, enter-
tainment equipt., microwave test equipt.,
optical amplifiers, musical instruments,
tubes, integrated circuits. Thousands of
pieces, enought to fill two semis. More
information on request. Call after 6PM,
516-543-0792, FAX: 718-762-0337. GOR-
DON 30,000 neg.
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ONCE IN a litetime opportunity. Amazing
cash generating tool using your comput-
er homebased business available imme-
diately. Investment 5:100. Tried and prov-

en methods. For free information send’

SASE to: GLEZ International Sales Inc.,
19320 SW 118th Court, Miami, FL 33177.

3 PROFITABLE and growing businesses
for sale from $32,000. Computer training
center and others. Beautiful, green, quist
SW Oregon. The future is here in Oregon.
Salmon fishing, elk hunting, lots more.
Call agent Paul Erickson, 1-800-848-9202.

NO-NONSENSE MICROWAVE REPAIR!
Plus, bonus: “VCR KNOW-HOW." Video-
tape set packed with professional in-
struction, real-world repairs, and more.
Guaranteed logical, practical, realistic,
specific. FREE details. Call MICROT-
ECH, 1-800-700-UFIX.

PROTOTYPING, REVERSE ENGINEER-
ING, PRINTED CIRCUIT DESIGN. We will
provide engineering services, manufac-
turing and assembly services, and fin-
ished products for businesses and indi-
viduals. We specialize in RF but will also
do digital and linear work. Surface mount
or through hole boards. Mechanical prod-
ucts are welcome, too. Contact: MAR-
TRONICS, 4820 Deer Creek Way, Paso
Robles, CA 93446. Tel. 805-239-1932.

FREE REPORT. Turn any computer into a
money machine! Millionaire reveals
amazing secrets. Call 24 hours, 1-800-
221-3813 Operator LT-101.

MILITARY COMPONENTS wanted. Capa-
citors, resistors, diodes, transistors, se-
miconductors, ICs. Electronic Material
Industries, 818-842-59853, FAX: 818-845-
3613.

$100,000/MONTH, descrambling Pay-TV
like the pros! No experience needed!
MEGABUCKS Program shows how to run
your own business, and earn incredible
income! Send $19.80 plus $4 S&H. Gilron
Publications, 958 S. Military Tr.,
#114NV10TV, W. Paim Beach, FL 33415.

TAIWAN ADDRESSES. Deal directly and
save, 486-66-DX with CPU motherboards
$130, Memory 1x3:60 $4, 3.5 or 5% DRs
$13, over 290 addresses $20. No mini-
mum and much more. G.R. Stringer, PO
Box 30563, Houston, TX 77249-0563.

MAKE $100 per hour. (Home based busi-
ness) Computer/monitor repair business
kit (82% all brands/models IBM compat-
ible monitors). Randall has covered ever-
ything you need, including hundreds of
companies where you may get lots of
repairs. Complete training/repair manual,
all symptoms and cures. You can use a
computer to do repair or not, and Randall
will tell you how to do that. Available also
kits Domestic/international markets,
USA-Canada-Mexico (NAFTA OK). Pre-
mium software adjustment repair $289 +
$8.25 tax. More details send: USA §3,
Mexico/Canada $10 (only US funds or
cash), Other countries $20, Randall Data
Display (IBM), PO Box 2168-N, Van Nuys,
CA 91404 USA. Buyers FAX: 818-783-
2604. (227 kits sold first month publica-
tion.)

HOME AUTOMATION. Become a dealer
in this fast-growing field. Free informa-
tion. Send name, address, and phone
number to ECS, Box 407, Fairbury, NE
68352 or call 1-800-838-4051.

$100,000 PLUS with your electronic
knowledge. Work smart not hard. Stop
making money for someone else. We'll
show you how to make an unbelievable
income that requires little time or money.
Send $1 or four stamps to: Millers, 4165
North Road, Naples, FL 33942

$40,000 ANNUALLY, electronics servic-
ing manager. 80% work at own place/
schedule, 20% traveling. No experience
(we train technically-inclined candidate).
Security $590 (refundable). Resume: Dr.
Peter Karat, 165 Ithaca Rd., Horseheads,
NY 14845.

EARN MONEY maintaining fax. Report
shows you how. Tips, techniques, sourc-
es for maintaining most fax $16.95. Five
Star Enterprises, 1129 Fairdale, Irving, TX
75062.

50 REASONS NOT TO PATENT. Make
money instead. $10. VISA/MC. ELECTRO-
MAN, Box 24474, New Orleans, LA 70184.
504-482-3017.

CLOSING DATE FOR NEXT
ISSUE NOVEMBER 10TH

REPAIRS - SERVICES
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PRODUCTS DEVELOPED from your con-
cept or design. We provide: electro/me-
chanicall/opto/pneumatic designs. PCB
design, fabrication, packaging, tooling,
assembly & test. Microcontrollers, cus-
tom controls, sensors, smart devices,
process automation, scientific research.
Call: A SQUARED TECHNOLOGIES, 619-
432-8285.

EPOXY ENCAPSULATING service. Cus-
tom potting shells to your specs. Fred
Cranshaw, PO Box 451791, Garland, TX
75045-1791. 214-494-4917

ELECTRONICS EXPERTISE available.
Call Les Orloff PhD (EE) for Design and
Development. Capabilities include Solid
State Circuitry, Embedded Systems,
ASIC design, Controls, RF Communica-
tions, DSP, Telecom and Computer Pro-
gramming. Active Systems Development
Lab, PO Box 1626, Huntington, NY 11743,
516-692-6329.

PRINTED CIRCUIT boards. Attention
hobbyists, engineers, experimenters. Let
us make your boards for your projects
cheaper and easier than you can. Your
artwork. Atlas Circuits, PO Box 892,
Lincolnton, NC 28092. Phone/FAX: 704-
735-3943,

CONTRACT WORK, data entry, transfer
cable making any length or pin size 0-25
P/S. Repair, VCR, camcorders, R/IC vehi-
cle, handheld remote 4 TV-VCR write to:
GLC and Company, 6910 Glendora #109,
San Antonio, TX 78218 or call 210-646-
9314, FAX: 210-646-7038.

PRINTED CIRCUIT boards from your art-
work. Prototypes and short runs. Reason-
able rates. Atlas Circuits, PO Box 892,
Lincointon, NC 28083. 704-735-3943.

MAGICIAN 1S available to solve your RF
problem. Have Laboratory & Instrumenta-
tion up to 10GHz. Prototyping, Consulta-
tion, Tutoring. MINARET RADIO, John
Horvath, 2023 Gates Ave., Redondo
Beach, CA 90278. Ph: 310-318-3156.

HAVE YOU LOST YOUR MASTER
PROGRAM FOR A GAL, PAL, MICRO-
CONTROLLER, OR MICROPROCES-
SOR? WE CAN READ YOUR SE-
CURED DEVICE AND PROVIDE YOU
WITH AN UNSECURED MASTER.
TURN AROUND VARIES FROM DE-
VICE TYPE AND WORK LOAD. ON
16V8, 20V8, AND 22V10S, WE CAN
PROVIDE AS QUICK TURN AROUND
AS ONE WEEK. PRICE QUOTED ON
EACH DEVICE AND TOTAL NUMBER
OF DEVICES. IF THE DEVICE HAS A
COPYRIGHT, YOU MUST BE THE LE-
GAL HOLDER OF THAT COPYRIGHT.
WE ALSO CAN PROVIDE YOU WITH
CUSTOM DESIGN WORK. WE CUR-
RENTLY DO WORK WITH MOST
GALS, PALS, MICROCHIP PICS, AND
MOST MOTOROLA AND INTEL MI-
CROPROCESSORS. WE CAN UP-
DATE YOUR OLDER DESIGN TO
TAKE ADVANTAGE OF THE NEWER
MICROPROCESSORS, OR JUST
LOWER THE CHIP COUNT ON YOUR
CIRCUIT BOARD BY THE USE OF
GALS AND PALS. CALL 1.800-249-
7135 AND LEAVE A MESSAGE ON
OUR ANSWERING MACHINE WITH
YOUR SPECIFIC NEEDS. WE WILL
RETURN YOUR CALL ASAP, BUT THE
CALL WILL BE MADE AFTER 6:00PM
EASTERN STANDARD TIME. YOU
CAN ALSO WRITE TO: ADVANCED
CIRCUIT DESIGNS, INC., 5765-F
BURKE CENTRE PARKWAY, SUITE
317, BURKE, VA 22015.
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IN - MERRILLVILLE — Computer Possibllities Unlim-
ited. SPONSOR: Bee Software. LOCATION: Michel-
angelo Hall, 6220 Broadway. HOURS: 10am-3pm.

ADMISSION: $5, under |2 free. FEATURES: AC-C -
DP - FP - F/R - S. CONTACT: info/Discount tickets:
219-931-3761.

County Falrgrounds. HOURS: |10am-4pm. DEALER
INFO: Setup 8:30am-10am. 50 8' tables avallable
at 535 ea., 4 or more $25 ea. CONTACT: CDE
Computer Products, 635 Flanders Ave., Bowling
Green OH 43402-1520. 419-352-9316,

OH - TOLEDO — Computer Blowout Sale, SFON-
SOR: MBE Computers. LOCATION: Holiday Inn/

Ml - ROSEVILLE — International Canadian/Ameri-
can Mega-Fest Show. SPONSOR: E.S.P.5. Corp.
LOCATION: Days Inn Hotel, 31960 Little Mack.
1-94 to Gratiot, go to Masonlc, make right, 1/4
mile on right. HOURS: | 0am-4pm. ADMISSION:
54. FEATURES: C - CB - H. DEALER INFO: Setup
Bam-9:45am. CONTACT: john or Sabrina, Bus:
313-884-7690/FAX.

MI - WESTLAND — Great Lakes Computer Expo &
Sale. SPONSOR: Progressive Computer Produc-
tions. LOCATION: Wayne-Ford Civic League, 1645
Wayne Rd, | blk S of Ford Rd. HOURS: 10am-4pm.
ADMISSION: Adults $4, Seniors/Students $3. un-
der 12 free w/adult. FEATURES: C-DP - FP - F/R - 5.
DEALER INFO: 8' $30 ea, 12' $40 ea. CONTACT:
Progressive Computer Productions, 23814 Michl-
gan Ave,, Ste 237, Dearborn Mi 48124. 313-425-
9276,

OH - CLEVELAND — Compvter Mania. SPONSOR:
National Computer Exposition. LOCATION: Clarion
Hotel/Eastlake, 35000 Curtis Blvd. at Rt. Z & Rt.
91. HOURS: | 0Oam-4pm. ADMISSION: 3 1 off w/ad,
under 12 free. FEATURES: FP. DEALER INFO: Setup
B8am- | 0am. Sellouts are common, early booking
advised, CONTACT: joe Bowen, 216-442-1776 or
Ronald Nelson, FAX: 216-292-7746. National
Expo’s,Inc., 30799 Pinetree Rd. #230, Cleveland
OH 44124,

DECEMBER 18

IL - ORLAND PARK — The Orland Park Computer
Show, LOCATION: Orland Park Clvic Center, 147th
St & LaGrange Rd (Rt. 45). HOURS: 9:30am - 3pm.
ADMISSION: Adults $5 - $ | off with copy of this
ad, 8-12 yrs $2, under 8 free, FEATURES: A-C-CB
- DP - FP - F/R - All indoors. CONTACT: 24-hour
Hotline 708-974-3123.

MI - FLINT — Computer Trade Show. SFONSOR: 5
Star Productions. LOCATION: Flint Holiday Inn,
Gateway Centre, US-23 at Hill Rd, Exit 2 miles S of
1-69. HOURS: 10am-5pm. ADMISSION: 34, 33
wi/this ad. FEATURES: AC -C - CB - DP - FP - F/R,
CONTACT: Five Star Productions, 810-768-6058
(pager).

MI - TAYLOR — International Canadlan/American
Mega-Fest Show. SPONSOR: E.S.P.S. Corp. LOCA-
TION: Hollday Inn, 20777 Eureka Rd. I-75 to
Eureka Rd. on E side of Fwy. HOURS: |0am-4pm.
ADMISSION: $4. FEATURES: C - CB - H. DEALER
INFO: Setup 8am-9:45am. CONTACT: |ohn or
Sabrina, Bus: 313-884-T690/FAX.

OH - AKRON — Compvter Manla. SPONSOR:
National Computer Exposition. LOCATION: Akron
Hilton/Quaker Square, 135 S. Broadway (Down-
town). HOURS: |0am-4pm. ADMISSION: $1 off
w/ad, under 12 free. FEATURES: FP. DEALER INFO:
Setup Bam-10am. Sellouts are common, early
booking advised. CONTACT: joe Bowen, 216-442-
1776 or Ronald Nelson, FAX: 216-292-7746.
National Expo's,inc., 30799 Pinetree Rd. #230,
Cleveland OH 44124,

OH - BOWLING GREEN — Computer Show. SPON-
SOR: CDE Computer Products. LOCATION: Wood

Southwyck, corner of Reynolds Rd. & Heather-
downs, | block N of Ohlo Tpke. Gate 4. HOURS:
10am-4pm. FEATURES: C - FP'. DEALER INFO: Setup
7:30am-9:30am. $40 per table. 4 or more tables
$35 ea. Fax inquiries to 517-646-9885. CON-
TACT: For more Information call 517-646-9895 or
313-572-0038.

JANUARY 8

‘Wi - WAUKESHA — 23rd Annual Midwinter Swap-
fest. SPONSOR: West Allls Radio Amateur Club.
LOCATION: Waukesha County Expo Center Forum.
HOURS: Bam-2pm. ADMISSION: $3 adv., $4 door.
FEATURES: EX. DEALER INFO: 4° table 34, $5 at the
door, electrical outlet $7.50, CONTACT: WARAC
Swapfest, POB 1072, Milwaukee WI 53201,

JANUARY 21

€O - LOVELAND — Winter Superfest Swap Meet.
SPONSOR: Northern Colorado ARC. LOCATION:
Larimer County Fairgrounds, 700 5. Rallroad.
HOURS: 9am-3pm. ADMISSION: $3, FEATURES: C -
CB-DP-E-EX-FP-F/R - H. DEALER INFO: Tables
$8. CONTACT: |eanene Gage, NOYHY, 303-351-
7327 for tables; Randy Long, WB6AVV, 303-226-
1529 or Musser Moore, AAOPB, 303-221-3698
for general info.

LA - HAMMOND — i(4th Annual Hammond Ham-
fest. SPONSOR: Southeast Loulslana ARC. LOCA-
TION: Southeastern Loulsiana Unlversity. HOURS:
7:30am-7, ADMISSION: Free. TALK-IN: 147.00-,
FEATURES: AC - DP - EX - FP. DEALER INFO: Tables:
Before Dec. 1, $15 first table, $10 additional;
after Dec. 1, all tables $15. CONTACT: SELARC
Hamfest, POB 1324, Hammond LA 70404,

MO - SAINT JOSEPH — Northwest Missourl Winter
Hamfest. SPONSOR: Missourl Valley ARC, Green-
Hills ARC, Ray-Clay ARC. LOCATION: Ramada Inn,
1-29 ExIt 47 (Frederick Ave. Exit). HOURS: 9am-
Apm. ADMISSION: $2 ea_or 3 for $5 adv., $3 ea.
or 2 for $5 at the door. TALK-IN: 146.85,
444,925, FEATURES: CB-DP -E-EX-F-FM-FP -
F/R - H. DEALER INFO: |-2 tables w/2 chairs $9 ea.,
3+ $20 ea. CONTACT: NWMO Winter Hamfest,
POB 182, Cameron MO 64429.

JANUARY 22

IL - GLEN ELLYN — Computer Central, LOCATION:
College of DuPage, Physical Education Bldg. Main
Arena, Park Blvd, & College Rd. HOURS: 9:30am -
3pm. ADMISSION: Adults $6, B-12 $2, under 8
free. $1 off reg. adult admission w/this ad.
FEATURES: AC - C - FP. CONTACT: Computer
Central, Jay B. Robinson, 708-940-7547.

JANUARY 29

OH - DOVER — Hamfest. SPONSOR: Tusco ARC.
LOCATION: Ohio National Guard Armory, 2800 N.
Wooster Ave. HOURS: 8am-4pm. ADMISSION: $2,
TALK-N: 146.730/.130, FEATURES: F/R. DEALER
INFO: Tables $8. CONTACT: Howard Blind, KD8KF,
6288 Echo Lake Rd NE, New Philadelphia OH
44663, 216-364-5258.

EASTERN REGION

NOVEMBER 5

FL - EUSTIS — Lake County Hamfest & Electronics
Expo. LOCATION: Lake County Falrgrounds.
HOURS: 9am-5pm. FEATURES: EX. CONTACT: jason
Matthews, KE4AUS, 2606 Montecito Ave., Eustis
FL 32726, 904-357-9357.

NH - NASHUA — Computer Shows & Sales.
SPONSOR: Northern Computer Shows. LOCATION:
Resurrection Center, 1.5 mi, W of Rt. 3 (Exit 6) Rt.
130. HOURS: 10am-3:30pm. ADMISSION: $7, 14
& under free w/adult. FEATURES: C. DEALER INFO:
Setup 8am. CONTACT: Northern Computer
Shows. *

Nj - HIGHTSTOWN — Fall Meet/Auction. SPON-
SOR: New Jersey Antlque Radio Club. LOCATION:
Hightstown County Club, near Exit 8 on N Turn-
plke, off Rt. 33. HOURS: 7am-2pm, | lam Indoor
catalog auction. CONTACT: Marv Beeferman, 609-
693-9430, or Ludwell Sibley, 908-782-4894.

NOVEMBER 5-0

FL - MIAMI — COM/BUS Miaml Computer &
Electronics Show. SPONSOR: EDG Enterprises, Inc.
LOCATION: Youth Fair Exposition Center Collseum,
SW 112 Ave. & Coral Way, HOURS: |0am-4pm.
ADMISSION: $5 adv., $6 door. FEATURES: C-DP -E
- FP - 5. DEALER INFO: Booth and table Inquiries:
305-642-4139, FAX: 305-642-1648. CONTACT:
EDG Enterprises, Inc., 2780 NW 3rd St., Miami FL
33125,

GA - LAWRENCEVILLE — Stone Mountain Hamfest
‘94, SPONSOR: Alford Memorial Radlo Club, Inc.
LOCATION: Lawrencevllle Fairgrounds. TALK-IN:
146.76. FEATURES: FM - T. CONTACT: Hamfest
'94, Alford Memorial Radio Club, Inc., POB 1282,
Stone Mountain GA 30086-1282.

PA - EASTON — PC Dealer Showcase. SPONSOR:
StarWare. LOCATION: Palmer Park Mall. Rt, 22 to
Rt. 248. HOURS: Sat: | 0am-9:30pm, Sun: Noon-
Spm. ADMISSION: Free. FEATURES: AC - C - FP,
DEALER INFO: Tables $95 ea. per day. CONTACT:
StarWare, 610-584-8770.

PA - FORT WASHINGTON — Computer Show.
LOCATION: Ft. Washington Expo Center (near
Philadelphia), PA Turnplke Exit #26, 1/2 mile to
light, turn right and follow signs to Center,
HOURS: Sat: 10am-4pm Sun: |0am-3pm. FEA-
TURES: C. DEALER INFO: 500 tables. CONTACT:
KGP Computer Show.*

NOVEMBER 6

MA - TAUNTON — Computer Shows & Sales.
SPONSOR: Northern Computer Shows. LOCATION:
Taunton Hollday Inn, Exit 9 off 1-495, between Rt.
24 & 1-95. HOURS: 10am-3:30pm. ADMISSION:
$7. 14 & under free w/adult. FEATURES: C. DEALER
INFO: Setup Bam. CONTACT: Northern Computer
Shows.*

NC - CONCORD — Hamfest/Swap Meet. SPONSOR:
Cabarrus Amateur Radlo Soclety. LOCATION: Ca-
barrus County Fairgrounds. HOURS: 8am-4pm.
ADMISSION: $5 adv., $6 door, under 12 free.
TALK-IN: 146.655/.055. FEATURES: DP -EX - FM -
T. DEALER INFO: Tables $10, setup Sat. 3pm-10pm

& Sun. 6am. Info: Blll Hickok, WDBSAS, 802
Willlamsburg Dr., Concord NC 28025. 704-788-
2B73. CONTACT: |eff Parker, WATWXL, 1630
Eastwood Dr., Kannapolls NC 28083, 704-933-
7238,

NOVEMBER 1 1

Nj - FAIRLAWN — Ham Radlo/Computer Auction.
SPONSOR: Fairlawn ARC. CONTACT: Gary
KBZLCA, 201-791-3841 Frl. eves. only.

'\r.':\‘l MBER 12

AL - MONTGOMERY — 17th Annual Montgomery
Hamfest & Computer Show. SPONSOR: Mont-
gomery ARC. LOCATION: Garrett Coliseum, South
Alabama State Fairgrounds on Federal Dr. HOURS:
8am-3pm. ADMISSION: $3. TALK-IN: 146.24/84,
147.78/18, 449.50/444.50. FEATURES: EX - FM -
FP. DEALER INFO: Setup Nov. | 1 3-8pm & Nov. 12
6-8Bam. CONTACT: Hamfest Committee, c/o 111
Diane Dr., Prattville AL 36066 or phone [iggs at
205-365-0380 or FAX 205-264-1150.

FL - HIALEAH — Hamfest. LOCATION: Hialeah
Adult Center, Palm Ave. & 6th St. HOURS: Noon-
5pm. ADMISSION: Free. TALK-IN: 146.805. CON-
TACT: Greg, KC4IVF, 305-883-5812.

FL - LAKE WORTH — Hamfest. LOCATION: Sunset

Ridge Park, Ave. A & |3th St. North. ADMISSION:
Free. TALK-IN: 146.670. CONTACT: Blll, NAZDD,
407-439-8796.

FL - ORLANDO — Computer Falr, SPONSOR:
““We're Show Offsl"” LOCATION: Hollday Inn.
7900 S. Orange Blossom Trall. HOURS: | 0am-
3pm. ADMISSION: Adults $4, 33 w/ad, under 12
free. FEATURES: AC - C - DP - FP. DEALER INFO:
$40/1 table, $75/Z tables, $25/ea. add. CON-
TACT: “We're Show Offsl™ 813-545-5265.

MA - PLYMOUTH — 4th Annual Flea Market.
SPONSOR: Mayflower ARC. LOCATION: Plymouth
Memorial Hall Bullding, Plymouth Center (RT3A).
HOURS: 9am-3pm. ADMISSION: $2, under | 2 free.
TALK-IN: 446,625, 146.685. FEATURES: F/R.
DEALER INFO: Tables $12 adv., $14 door. Setup
Bam. Send checks to: MARC, POB 766, Dept. FM,
Plymouth MA 02362-0766. CONTACT: jon, WSIK,
508-746-0162 or |im, NM1F, 508-747-2224 (eve-
nings).

- HERSHEY — Hershey Hamfest. SPONSOR:
Central Penna. Repeater Assn, LOCATION: Her-
shey Armory 28th Div. Infantry, Baum St. off 422
on E end of Hershey. HOURS; Bam-2pm. ADMIS-
SION: $2.50. TALK-AN: 145.47. FEATURES: DP - EX
«FP - F/R. CONTACT: Harold Baer, N3LZH. 619 W,
2nd St. Hummelstown PA 17036, 717-566-8895.

SC - MYRTLE BEACH — Beachfest '94 Hamfest &
Computer Show. SPONSOR: Grand Strand ARC.
LOCATION: Myrtie Beach High School. HOURS:
Qam-4pm. ADMISSION: 35 adv., 36 door. TALK-
INt 147.120 +. FEATURES: EX. CONTACT: Robert
Battle. 803-236-2887 or Gordon Mooneyhan,
803-293-3839 or write GSARC, POB 2135, Myrtle
Beach SC 29578-2315.

VA - MANASSAS — Computer Show & Sale.
SPONSOR: MarketPro. LOCATION: Prince Willlam
Co. Fairgrounds. HOURS: 9:30am-4:30pm. ADMIS-
SION: $6. FEATURES: C - FP, DEALER INFO: Setup
6:30am-9am. CONTACT: MarketPro, POB 41044,
Bethesda MD 20814. 301-530-2355.

REPAIRING TVs? Over 2,175 TV Case
Histories are listed in a 200 page profes-
sionally prepared booklet. More than
2,450 sold in all 50 states. Cost Is only
$45 plus $3 shipping. Mike's Repair Ser-
vice, PO Box 217, Aberdeen Proving
Ground, MD 21005. For phone inquiries,
call (Mike) at 410-272-4984, 11am to 9pm
(Eastern time).

NEW NUTONE BENCH REPAIR CEN-
TER, radios, intercoms, video door an-
swering and surveillance systems. Fast
and efficient service. For more informa-
tion on products serviced, contact
CHUCK at TEC SERVICE, 105 Holiday
Court Suite 110 Rear, Franklin, TN 37064.
615-791-9221.

MEMORY DEVICES PROGRAMMED. We
will duplicate your ICs for $2 each. Need
hard-to-find memory ICs? We carry a
complete inventory. Satisfaction guar-
anteed. Custom programming services
available. 10 years experience. FAX: 501-
223-9406. Software Inc., Box 23016, Little
Rock, AR 72221,

IRREPLACEABLE PHOTOS. Computer
enhanced photo Is scanned, digitized,
cleaned up, defects removed, like new.
Your choice of size. Original returned
unharmed. Send $2 and photo for sam-
ple. Kelember, Main St., Brookfield, NY
13314,

PCB DESIGN CAD generated schematic,
artwork, SS, DS, multilayer to 32"x32" 16
layers, analog-digital design assistance,
prototype and manufacturing services.
Reasonable rates, fast delivery. Call for
immediate quote. RTR, Inc., 410-343-
2013.

CABLE FAULT LOCATORS repaired and
sold. DYNATEL 500, and 573 for sale. We
repair 500, 573, 755, EMSII marker locat-
ors, Biddle Meggers, and others. With a
ninety day warranty and a five day turn-
around. RED BALL ELECTRONIC, B0O-
635-9591.

CBTV REPAIR: We specialize in all cable
TV converters; as low as: $19. Give us a
call: 405-634-3338.

AUTO RADIOS: | have extensive know-
ledge of car radios, 50's thru 90's. Many
QEM Radios, parts and service manuals
available. Free estimate on any repair,
Call or write: C.J. Smith, 2150 Knopf St.,
Compton, CA 90222. 310-537-2001.

PCB SERVICE with very reasonable
rates. See our full ad under Plans-Kits-
Schematics. FIRST PROTO, 407-392-
BB77

KITS BUILT 1 to 1000. Wirewrap, bread-
board, thru-hole, SMT PCB assembly.
Wiring, cables, harness, chassis, racks,
panels. Custom test fixtures. Quick turn-
around. Low rates, top quality, free
quotes. Call: A SQUARED TECHNOLO-
GIES, 619-432-8285.

COMPUTER MONITORS, We repair all
makes & models, P€ compatibles &
others. Flat rates, prompt turnaround, 6
month warranty. Call or write for informa-
tion. MultiMedia Service, 1125 N. May,
Oklahoma City, OK 73107. 40£-942-5766
M-F 9:00 to 5:30.

CAD PCB DESIGN. Multilayer, SMT, Mil
Spec, Fine Line. PCB reverse engineer-
ing. Prototype & production fabrication.
CAT 501-967-4070, FAX: 501-967-8507.

ELECTRONIC ASSEMBLY. Prototype or
mass production. Complete turn key or
individual services for thru hole, surface
mount, component tinning, cable har-
nesses. Commercial and military ap-
proved. Engineering Systems Develop-
ment Corporation, 8740-1 Cherry Lane,
Laurel, MD 20707, 301-490-2600.

E(E)PROM PROGRAMMING done quick-
ly and economically. Ideally one day turn
around for as little as $7/device. N&V's
robotics project EPROM $15/ea. Also full
engineering service. Call or send SASE to
Luzer Electronics, 4023 North Bayberry,
Wichita, KS 67226. 316-687-4758.

PINBALL MACHINES! Books, maga-
zines, manuals, diagrams, supplies,
parts. Send $1 for catalog Now to: Marco
Specialties, Inc., 2401-N Sunset Bivd.,
West Columbia, SC 29169-4717. Call 803-
796-0265, FAX: 803-794-5692.
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NOVEMBER 12-13

NJ - EDISON — Computer Show. LOCATION: Rarl-
tan Center Exposition Hall, N] Tpke. Exit #10, right
after toll, follow signs into center. HOURS: Sat:
9:30am-4:30pm Sun: 10am-4pm. FEATURES: C.
DEALER INFO: 1000+ tables. CONTACT: KGP
Computer Show.*

NOVEMBER 13

CT - BRANFORD — Flea Market. SPONSOR: South-
central Conn. ARA. LOCATION: Branford Inter-
mediate School, 185 Damascus Rd. HOURS: Sam-
7. ADMISSION: $5. TALK-IN: 146.01/.61. FEA-
TURES: EX. DEALER INFO: Tables $15 adv., $20
door, Setup 7am. CONTACT: Info or reservations
send SASE to: SCARA, POB 705, Branford CT
06405-0705. Info call: Brad, 203-265-9983 24
hrs.

FL - SAINT PETERSBURG — Computer Fair. SPON-
SOR: “We're Show Offsl’”” LOCATION: Best West-
ern Mirage Hotel, 5005 34th St. N. (US 192 N)
HOURS: 10am-3pm. ADMISSION: Adults $4, $3
wiad, under |2 free. FEATURES: AC - C - DP - FP.
DEALER INFO: $40/1 table, $75/2 tables, $25/ea.
add. CONTACT: '"We're Show Offs!"" 813-545-
5265.

MA - DEDHAM — New England DX Convention.
SPONSOR: Patriot DX Assn. & Southern New
England DX Assn. LOCATION: VFW Post 2017, 84
Eastern Ave. HOURS: 10:30am-5pm. TALK-IN:
146.67. CONTACT: Tony Penta. WAIMWN, 617-
334-3945 evenings.

MD - BOWIE — Computer Show & Sale. SPONSOR:
MarketPro. LOCATION: Bowie State University,
1-295 (BW Parkway) to Rt. 197 S (Laurei-Bowie
exit), follow signs. HOURS: 9:30am-4:30pm. FEA-
TURES: C - FP. DEALER INFO: Setup 6:30am-9am.
CONTACT: MarketPro, POB 41044, Bethesda MD
20814, 301-530-2355.

NH - PORTSMOUTH — Computer Shows & Sales.
SPONSOR: Northern Computer Shows. LOCATION:
Frank Jones Center, Exit 5 off I-95 to Rt. | Bypass
South. HOURS: 10am-3:30pm. ADMISSION: $7,
14 & under free w/adult. FEATURES: C. DEALER
INFO: Setup Bam. CONTACT: Northern Computer
Shows, *

PA - BUCKINGHAM — Swap Meet. SPONSOR:
Delaware Valley Historical Radio Club. LOCATION:
Tyra Grange Hall. HOURS: Bam-1pm. CONTACT:
Mike Koste, 215-646-6488.

NOVEMBER 19

MA - BILLERICA — Amateur Radio & Electronics
Auction. SPONSOR: Bull HN 1200 RC & Waitham
ARA. LOCATION: Bull HN, 300 Concord Rd.
HOURS: |0am-?. ADMISSION: free. TALK-IN:
147,12 + . FEATURES: FP - F/R. DEALER INFO: Seller
check-in ©:30am (no junk, please). Commission
15%, $1 min., $30 max. CONTACT: Eliot Mayer,
WiM|, 508-851-0183. E-mall: 73210.3104@
Ccompuserve.com,

TN - COOKEVILLE — Cookeville Hamfest, SPON-
SOR: Cookeville Repeater Assn. & the Amateur
Radio Soclety of Tennessee Tech. LOCATION:
Hooper-Eblen Center Concourse on the Campus of
TTU. HOURS: 8am-3pm. ADMISSION: $3. TALK-IN:
147.21 +. DEALER INFO: 35 per table, call for
reservations. CONTACT: TTARS, Box 5262,
Cookeville TN 38505 or Rich King, KD4ABC,
615-528-7171,

NOVEMBER 19-20

FL - TAMPA — 19th Annual Suncoast Amateur
Radio & Computer Convention. SPONSOR: Florida
Guif Coast Amateur Radio Council. LOCATION:
Florida Expo Park, I-4 & US-301. HOURS: Sat:
9am-5pm, Sun: am-3pm. ADMISSION: $5 adv.,
$6 door, under 12 free. TALK-IN: 146.94. 223 98,
442.275,51.72. FEATURES: CB-DP -EX-F-FR-T.
DEALER INFO: Swap tables $20 for both days.
Tallgating space $5. CONTACT: Jean, 1556 56th
Ave. N, St. Petersburg FL 33703, 813-525-5178
after 6pm.

MA - WILMINGTON — Computer Show. LOCA-
TION: Shriner’s, formerly Woburm, MA, N of Bos-
ton at 1-93 Exit #39, right at bottom of ramp.
follow signs, HOURS: Sat: 1 0am-4pm, Sun: 1 0am-
3pm, FEATURES: C. DEALER INFO: 400 tables.
CONTACT: KGP Computer Show. *

NY - LONG ISLAND — Ham Expo Weekend "94.
SPONSOR: Radio Central ARC. LOCATION: Univer-
sity of NY at Stony Brook, Long Island Expwy. Exit
62, Nicolls Rd./Cnty. Rd #97 North. HOURS:
Sam-4pm. ADMISSION: $6 one day, $ 10 two days.
FEATURES: C - F - FM - F/R - H - S. DEALER INFO:
Tables: $20 one day, $30 two days. CONTACT:
John Mark. KB2QQ. 516-689-6343 or Emil Tillona,
KDIF, 516-696-0610.

PA - KING OF PRUSSIA — Computer Show & Sale.
SPONSOR: MarketPro. LOCATION: Valley Forge
Conventlon Ctr, PA Turnplike to Exit 24. Take Exit
25 (Valley Forge National Park) to Rt. 363 N.

Follow 1 mi. Conventlon Ctr. 'on right, HOURS:

146 November 1994/Nuts & Volis Magazine
="

9:30am-4:30pm. FEATURES: C - FP. DEALER INFO:
Setup 6:30am-9am. CONTACT: MarketPro, POB
41044, Bethesda MD 20814. 301-530-2355.

NOVEMBER 20

NC - BENSON — JARSFEST '94. SPONSOR: johnson
ARS, Inc. LOCATION: American Leglon Complex,
Hwy. 301. HOURS: 8am-4pm. ADMISSION: 54
adv., $5 door, under 12 free w/adult. TALK-IN:
147.270+ 600. FEATURES: DP - EX - FP - T.
CONTACT: johnson Amateur Radio Soclety, Inc.,
POB 302, Benson NC 27504,

NOVEMBER 24

ME - LINCOLN — Hamfest. LOCATION: E. Burr
Elementary School. FEATURES: EX. CONTACT: Dar-
rell, NILGX, 207-794-6445; Exams: Dave baker,
NIGOI, 207-794-3398.

NOVEMBER 25

NC - BUTNER — 3rd Annual Swapfest. SPONSOR:
Falls Lake ARC. LOCATION: NC National Guard
Armory. FEATURES: EX. CONTACT: Fred, KC4VSO,
919-575-4262.

NOVEMBER 25-206

GA - NORCROSS — Atlanta Area Computer Show.
LOCATION: Cobb County Civic Center, 548 S.
Marletta Pkwy. |-75 exit 112, Hwy 120 W. HOURS:
Sat: 9am-5pm, Sun: 10am-4pm. ADMISSION: $5
both days, $4 Sun only, FEATURES: AC-C-DP-FP -
F/R - RV-5. DEALER INFO: 8’ tables $35 for both
days. CONTACT: Computer Show, POB 295, River-
dale GA 30274. 404-907-6225.

VA - ANNANDALE — Computer Show & Sale.
SPONSOR: MarketPro. LOCATION: Nova. HOURS:
9:30am-4:30pm. FEATURES: C - FP. DEALER INFO:
Setup 6:30am-9am. CONTACT: MarketPro, POB
41044, Bethesda MD 20814, 301-530-2355,

NOVEMBER 26

NH - SALEM — Computer Shows & Sales, SPON-
SOR: Northern Computer Shows. LOCATION:
Raockingham Park, 1-93 Exit 1, next to 175 Store
Mall. HOURS: 10am-3:30pm. ADMISSION: $7, 14
& under free w/adult. FEATURES: C. DEALER INFO:
Setup Bam. CONTACT: Northern Computer
Shows. *

NOVEMBER 26-27

NJ - PENNSAUKEN — Computer Show. LOCATION:
South Jersey Expo Center (Cherry Hill), off N| Tpke.
Exit #4 on Route 73, minutes from downtown
Philadelphia. HOURS: Sat: 10am-4pm Sun: 10am-
3pm. FEATURES: C. DEALER INFO: 500 + tables.
CONTACT: KGP Computer Show.*

NOVEMBER 27

MA - ROCKLAND — Computer Shows & Sales.
SPONSOR: Northern Computer Shows. LOCATION:
Sons of ltaly, Rts. 123 & 139, Rt. 3, ExIt 14 to
Rockland Center. HOURS: | 0am-3:30pm. ADMIS-
SION: $7. 14 & under free w/adult. FEATURES: C.
DEALER INFO: Setup 8am. CONTACT: Northern
Computer Shows.*

MD - BALTIMORE — Computer Show & Sale,
SPONSOR: MarketPro. LOCATION: Martins West,
Beltway at Security Blvd. 695 W towards Towson
Exit 17 (Security Bivd.) to Rolling Rd. Cutoff at Ist
intersection turn right on Belmont Ave., large
white bullding on left. HOURS: 9:30am-4:00pm.
FEATURES: C - FP. DEALER INFO: Setup 6:30am-
Sam. CONTACT: MarketPro, POB 41044, Bethesda
MD 20814, 301-530-2355.

DECEMBER 3

FL - OCALA — Marion County Hamfest. SPONSOR:
Marion County Repeater Owners Assn, LOCATION:
Booster Stadium parking lot, NE 36th Ave. HOURS:
8am-4pm. ADMISSION: Sellers $4, buyers free.
TALK-IN: 146.970- Repeater. FEATURES: C-DP-E -
FM - FP - F/R - H- RV-S - S - T. DEALER INFO:
904-245-9514. CONTACT: NATSV, 904-245-
9514,

ME - PORTLAND — Computer Shows & Sales.
SPONSOR: Northern Computer Shows. LOCATION:
Verrilie’s Conv. Ctr., at Howard Johnson Motor
Lodge, 1-95 (Maine Turnplke) Exit 8. HOURS:
9:30am-Zpm. ADMISSION: $7, 14 & under free
w/adult. FEATURES: C. DEALER INFO: Setup Bam.
CONTACT: Northern Computer Shows.*

NC - GREENSBORO — 14th Annual Greater Greens-
boro Hamfest & Computer Show. SPONSOR: 76
Group. LOCATION: Gr boro Col Compl
Speclal Events Center, 1921 W. Lee St. HOURS:
Sam-4pm. ADMISSION: $5 adv., $6 door, under
12 free. TALK-IN: 145.250-, FEATURES: AC-C-CB
~DP-E-EX-F-FM-F/R - H. DEALER INFO: Interlor
Indoor flea market tables $ 14, prime display area
tables $25. CONTACT: 76 Group, POB 7862,
Greensboro, NC 27417-0862 or call REALTALK at
910-299-2525, Enter 0076 at prompt.

Nj - WAYNE — Computer Show. LOCATION: Willi-
am Paterson College, Recreation Center, near
1-80, Route 23 and Route 46. Call office for
detalled directions, HOURS: | 0am-4pm. FEA-
TURES: C. DEALER INFO: 400 + tables. CONTACT:
KGP Computer Show.*

DECEMBER 3-4

N] - VOORHEES — PC Dealer Showcase. SPONSOR:
StarWare. LOCATION: Echelon Mall, Rt. 295 Exit
31. HOURS: Sat: 10am-9:30pm, Sun: Noon-5pm.
ADMISSION: Free. FEATURES: AC - C - FP. DEALER
INFO: Tables $95 ea. per day. CONTACT: Star-
Ware, 610-584-8770.

DECEMBER 10

FL - FORT LAUDERDALE — Narisaam Computer
Show. SPONSOR: Narisaam, Inc. LOCATION: Holi-
day Inn West, 5100 N State Rd. 7. HOURS:
9:30am-3:30pm. ADMISSION: 35, $4 w/ad, under
12 free. FEATURES: AC - C - FP. CONTACT:
MNarisaam.*

FL - ORLANDO — Computronics Fest, SPONSOR:
“‘We're Show Offsi*” LOCATION: Holiday inn.
7900 S. Orange Blossom Trall. HOURS: |0am-
3pm. ADMISSION: Adults $4, $3 w/ad, under 12
free, FEATURES: AC - C - DP - E - FP - H. DEALER
INFO: Adv. tables $30/1 table, 355/Z tables,
$20/ea. add. table, After 1 1/26/94: $50/1, $80/2.
$25 ea. add. CONTACT: ""We're Show Offs]""
813-545-5265.

MA - WESTPORT — Computer Shows & Sales.
SPONSOR: Northern Computer Shows. LOCATION:
White's Hospitality Ctr.. Exit 9 E or 10 W off |-195.,
HOURS: 9:30am-2pm. ADMISSION: $7, 14 &
under free w/adult. FEATURES: C. DEALER INFO:
Setup 8am. CONTACT: Northern Computer
Shows.*

NJ - EDISON — Computer Show. LOCATION: Rarl-
tan Center Expo Hall, N] Tpke. Exit #10, right at
toll, follow signs to Raritan Center, near Staten
Island. HOURS: 9:30am-4:30pm. FEATURES: C.
DEALER INFO: 1000 + tables. CONTACT: KGP
Computer Show.*

DECEMBER 10-11

GA - PERRY — Computer Show. LOCATION: Geor-
gia National Fairgrounds & Agricenter, 401 Larry
Walker Pkwy. HOURS: Sat: 9am-5pm, Sun: 10am-
4pm, ADMISSION: $5 both days, $4 Sun only.
FEATURES: AC - C - DP - FP. DEALER INFO: 8-ft
tables $35. CONTACT: POB 295, Riverdale GA
30274. 1-800-746-9001.

DECEMBER 11

FL - SAINT PETERSBURG — Computronics Fest.
SPONSOR: '‘We're Show Offsl” LOCATION: Best
Western Mirage Hotel, 5005 34th 5t. N. (US 19 N).
HOURS: |0am-3pm. ADMISSION: Adults $4, $3
wiad, under 12 free. FEATURES: AC-C-DP-E-FP -
H. DEALER INFO: Adv. tables $30/1 table. $55/2
tables, $20/ea. add. table. After 11/26/94: $50/1,
$80/2, $25 ea. add. CONTACT: "'We're Show
Offsl’* 813-545-5265.

FL - WEST PALM BEACH — Narisaam Computer
Show. SPONSOR: Narisaam, Inc. LOCATION: Palm
Beach Alrport Hilton, 150 Australian Ave. HOURS:
10am-4pm. ADMISSION: 35, $4 w/ad, under 12
free. FEATURES: AC - C - FP. CONTACT: Narisaam.*

NH - MANCHESTER — Computer Shows & Sales.
SPONSOR: Northern Computer Shows. LOCATION:
Center of NH Expo Complex at Holiday Inn, I-293
Exlt 5 or 6. HOURS: |0am-3:30pm. ADMISSION:
$7. 14 & under free w/adult. FEATURES: C. DEALER
INFO: Setup Bam. CONTACT: Northern Computer
Shows.*

DECEMBER 17

MA - MARLBOROUGH — Computer Show, LOCA-
TION: Royal Plaza Trade Center, near Boston,
1-495 Exit #24-B, 1/2 ml. onright, 5 ml. N of Mass
Tpke. HOURS: | 0am-3pm. FEATURES: C. DEALER
INFO: 500 + tables. CONTACT: KGP Computer
Show. *

DECEMBER 18

NY - WHITE PLAINS — White Plains Computer
Show & Sale. SPONSOR: Allied Expositions. LOCA-
TION: Westchester County Center. HOURS: 1 0am-
3pm. FEATURES: AC - C - FP. DEALER INFO: Z'x6"
tables: First table $35, $25 ea. additional. Electric-
ity Is Included at no extra charge when ordered in
advance (510 surcharge on day of show). 200
tables. CONTACT: Allied Expositions, Inc., 44
Pinnacle Rock Rd., Stamford CT 06903. Tel:
203-329-2141, FAX: 203-322-1183.

JANUARY 7

NJ - PENNSAUKEN — Computer Show. LOCATION:
South jersey Expo Center, Off N] Tpke, Exit #4 on
Rt. 73. HOURS: i 0am-4pm. FEATURES: C. DEALER
INFO: 500 + tables. CONTACT: KGP Computer

Show.*

JANUARY 7-8

FL - FORT MYERS — Southwest Florida Hamfest
‘95, SPONSOR: Ft. Myers ARC. LOCATION: Ft.
Myers Araba Shrine Temple, 2010 Hanson St., |
block E of US 41. HOURS: Sat: 9am-5pm, Sun:
Sam-3pm. ADMISSION: $6 door. TALK-IN:
146.880-. FEATURES: AC - DP - EX - F - F/R. DEALER
INFO: 8' tables $15. CONTACT: Southwest Florida
Hamfest ‘95, FMARC, POB 61183, Ft. Myers FL
33901.

JANUARY 14

PA - LANCASTER — Dutch Country Computer &
Communications Show. SPONSOR: Columbla Area
ARC. LOCATION: Lancaster Host Resort & Confer-
ence Center, Rt. 30 East. HOURS: 9am-Zpm.
ADMISSION: $5, under 12 free. TALK-IN: 146.715.
FEATURES: C-CB-EX-FP-H-T. CONTACT: Dutch
Country Computer & Communications Show, POB
682, East Petersburg PA 17520. Ph: 717-560-
2072 (exhibitors only) or FAX: 717-872-0857.

JANUARY 14-15

AL - HUNTSVILLE — Computer Show. LOCATION:
Von Braun Civic Center, 700 Monroe St. Exit 19-C
off I-565. HOURS: Sat: 9am-5pm, Sun: 1 0am-4pm.
ADMISSION: $5 both days, $4 Sun only. FEA-
TURES: AC - C-DP - F/R - RV-5. DEALER INFO: 8-ft
tables $45. CONTACT: Computer Show, POB 295,
Riverdale GA 30274. 404-907-6225, 800-746-
7001.

FL - SARASOTA — Sarasota Hamfest & Computer
Show. LOCATION: Robarts Sports Arena, Sarasota
Fairgrounds, 3000 Ringling Blvd. ADMISSION: $5
adv., 37 door. TALK-IN: 146.31/91, 444,925,
146.13/73. FEATURES: DP -EX -F-FP-F/R - RV-H -
T. DEALER INFO: Regular tables $15 plus admis-
sion, booths & end tables $20. Tallgating $5 per
space plus admission. CONTACT: Sarasota Ham-
fest, c/o Ed Neely, 2632 Sunnyside St., Sarasota FL
34239. 813-366-5564.

MA - MARLBOROUGH — Computer Show. LOCA-
TION: Royal Plaza Trade Center, |-495 Exit #24-B,
V2 mi. on right. 5 mi. N or Mass Tpke. HOURS: Sat:
10am-4pm, Sun: 10am-3pm. FEATURES: C. DEALER
INFO: 500+ tables. CONTACT: KGP Computer
Show.*

JANUARY 15

NY - YONKERS — Glant Electronic Fleamarket.
SPONSOR: Metro 70cm Network. LOCATION: Lin-
coin High School, Kneeland Ave. HOURS: Sam-
3pm rain or shine . ADMISSION: $5, under 12 free.
TALK-IN: 440.425R, 445.425T, PL156.7. FEA-
TURES: DP - EX - FP - F/R. DEALER INFO: $18 Ist
table, $13 ea. additional in adv. All tables $25 at
door. CONTACT: Otto Supliskl WB25LQ, 914-969-
1053.

IARY 18-19-20-21

FL - ORLANDO — Home Systems Training. SPON-
SOR: Home Systems Plus. CONTACT: HSP, 410-
356-HOME.

JANUARY 21

FL - FORT LAUDERDALE — Narisaam Computer
Show. SPONSOR: Narisaam, Inc. LOCATION: Holl-
day Inn West, 5100 N State Rd. 7. HOURS:
9:30am-3:30pm. ADMISSION: $5, $4 w/ad, under
12 free. FEATURES: AC - C - FP. CONTACT:
Narisaam.*

JANUARY 21-22

Nj - HACKENSACK — Computer Show. LOCATION:
Fairleigh Dickinson Univ., Rothman Center, Rt. 4 to
Hackensack Ave. S, left at Temple Ave. traffic
light, near GW Bridge. HOURS: Sat: 10am-4pm,
Sun: 10am-4pm. FEATURES: C. DEALER INFO:
500+ tables. CONTACT: KGP Computer Show.*

JANUARY 22

FL - WEST PALM BEACH — Narisaam Computer
Show. SPONSOR: Narisaam, Inc, LOCATION: Palm
Beach Alrport Hilton, 150 Australlan Ave. HOURS:
10am-4pm. ADMISSION: $5, $4 w/ad, under 12
free. FEATURES: AC - C - FP. CONTACT: Narisaam.*

JANUARY 28-29

NC - CHARLOTTE — Charlotte Area Computer
Show. LOCATION: Metrolina Expo Center. HOURS:
Sat: Qam-5pm, Sun: |0am-4pm. ADMISSION: $5
both days, $4 Sun. only. FEATURES: AC-C-DP - FP.
DEALER INFO: B-ft tables $35. CONTACT: Comput-
er Show, POB 295, Riverdale GA 30274. 800-746-
9001.

PA - FORT WASHINGTON — Computer Show.
LOCATION: Ft. Washington Expo Center, near
Philadelphia, PA Tpke. Exit #26, 4 mi. to light,
turn right and follow signs. HOURS: Sat: 10am-
4pm, Sun: 10am-3pm, FEATURES: C. DEALER INFO:
500+ tables. CONTACT: KGP Computer Show.*
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MD - ODENTON — Post Holiday Swapfest & Flea
Market . SPONSOR: Maryland Mobileers ARC.

LOCATION: Odenton Fire Hall, 1425 Annapolis Rd.

(MD Rt. 175). HOURS: Bam-2pm. ADMISSION: $3.
TALK-IN: 146.205/.805, FEATURES: AC-EX - FM -
F/R - H. DEALER INFO: Tables $7 adv. CONTACT:
Tom Wilkison, KA3OMU, 592 Eason Dr., Severn
MD 21144, 410-969-2639 evenings.

Month At A Glance

NOVEMBER 1994

NOVEMBER 5

AZ - Tempe - Arizona Antique Radio Club Swap Meet
CA - Fresno - MarketPro Computer Show*
CA - Santee - Santee Swap Meet
FL - Eustis - Lake County Hamfest & Electronics Expo
IN - Indianapolis - AGlI Computer Falrs*
MD - New Carrollton - CMA Computer Shows
MI - Rosevllle - Int'l Canadian/American Mega-fest Show
MI - Taylor - Computers & You Computer Show

- Nashua - Northern Computer Shows 8. Sales*
N| - Hightstown - Nj Antique Radio Club Fall Meet/Auction
OK - Enid - Enid Hamfest Group Hamfest
TX - Sulphur Springs - Hopkins County ARC Fall Hamfest
WA - Bcltlngham Mount Saker ARC Flea Market
Wi - Club Friendlyfest

NOVEMBER 5-6
CA - Sacramento - MarketPro Computer Show*
FL - Miami - EDG Enterprises COM/BUS Computer/Elec Show
GA - Lawrenceville - Alford Memorial RC Hamlest
OH - Cincinnatl - Trade Show Productions Computer Falr
PA - Easton - StarWare PC Dealer Showcase
PA - Ft. Washington - KGP's Computer Show®
TX - Odessa - West Texas ARC Hamfest Convention

NOVEMBER 6

CA - Livermore - Livermore ARC Swap Meet
CA - Oxnard - MarketPro Computer Show*
IN - Anderson - AGI Computer Fairs®
KY - Louisville - Meka Enterprises Computer Fair South
MA - Taunton - Northern Computer Shows & Sales®
MI - Mad Heilghts - C & You G Show
Mi - Southfleld - Oak Park ARC Swap & Shop
MI - Taylor - Int’l Canadian/American Meg-Fest Show
MO - Carthage - Carthage ARS Hamfest
NC - Concord - Cabarrus ARS Hamfest/Swap Meet
OH - Cleveland - National Expo’s Compvter Mania
WI - Kaukauna - Fox Cities ARC Ham & Computer Fest

NOVEMBER 11

N| - Fairlawn - Fairlawn ARC Ham/Computer Auction
NOVEMBER 12

AL - M y AR fi

CA - Fomana Inland Empire ARC Swap Meet
CA - Santa Rosa - MarketPro Computer Show*
FL - Hialeah - Hialeah Adult Center Hamfest
FL - Lake Worth - Sunset Ridge Park Hamfest
L - Orlando - We're Show Offs Computer Show
LA - West Monroe - Twin Cities Ham Club Hamfest
MA - Plymouth - Mayflower ARC Flea Market
MI - Kalamazoo - Computers & You Computer Show
OR - Hilisbaro - NorthWest Computer Show & Sale
PA - Hershey - Central Penna. Repeater Assn, Hamfest
SC- Myrtle Beach - Grand Strand ARC Hamfest/Computer
VA - - MarketPro C Show & Sale
NOVEMBER 12-13
CA - Westwood - American Mega Shows Computer Show
NJ - Edison - KGP's Computer Show*
NOVEMBER 13
CA - Lancaster - MarketPro Computer Show*
CA - San Rafael - MarketPro Computer Show*
CO - Denver - CO Radio Collectors Swap Meet/Meeting
CT - Branford - Southcentral Conn. ARA Flea Market
FL - St. Petersburg - We're Show Offs Computer Show
MA - Dedham - New England DX Convention
MD - lmn MarketPro Computer Show & Sale
Mi - Dearborn - C & You G Show
NH - Pansmumh Northerm Computer Shows & Sales®
PA - Buckingham - Del Valley Historical Radio Club Swap
NOVEMBER 19
CA - Santee - Santee Swap Meet
IN - Merrillville - Computer Possibllities Unlimited
MA - Billerica - Bull HN 1200 RC/Waltham ARA Auction
MI - Holland - Holland ARC Hamfest/Computer Expo
MI - Livonia - Computers & You Computer Show
MI - Roseville - Int'l Canadian/American Mega-Fest Show
NM - Socorro - Socorro ARA, Tech ARA Hamfest
TN - Cookevlile - Cookeville Repeater Assn. Hamfest
VA - Tysons Comer - CMA Computer Shows
NOVEMBER 19-20
FL-Tampa - Suncoast Amateur Radio/Computer Conventn
IN - Ft. Wayne - Hamfest/Computer Expo/IN State Convtn
MA - Wilmington - KGP's Computer Show*
NY - Long Island - Radlo Central ARC Ham Expo Weekend
PA - King of Prussia - MarketPro Computer Show &. Sale
NOVEMBIER 20
AZ - Phoenix - Computer & Electronic Swap Meet
CA - Stockton - MarketPro Computer Show*
IL - Chicago - Chicago ARC Surplus Electronic Auction
IL - Orland Park - The Orland Park Computer Show
MI - Flint - Computers & You Computer Show
Ml - Taylor - Int’| Canadian/American Mega-fest Show
NC - Benson - johnson ARS JARSFEST '94
OH - Cleveland - National Expo’s Compvter Mania
NOVEMBER 15-26
GA Marlelta Atlanta Area Computer Shows
VA - MarketPro Compi Show & Sale
NOVEMBER 26
CA - Vallejo - MarketPro Computer Show*
IL - Litchfield - Central IL Television Banquet

IN - Evansville - E.A.R.S. Winter Hamfest

MI - Waterford - Computers & You Computer Show

MI - Westland - Great Lakes Computer Expo & Sale

NH - Salem - Northern Computer Shows & Sales*
NOVEMBER 26-27

CA - San Diego - MarketPro Computer Show*

N| - Pennsauken - KGP's Computer Show*

NOVEMBER 27

CA - Sacramento - MarketPro Computer Show*

CA - Santa Ana - ACP Swap Meet

IL - Glen Ellyn - Computer Central Computer Show

IL - Wheaton - GMRS of lllinols Winterfest

MA - Rockland - Northern Computer Shows & Sales*®

MD - Baltimore - MarketPro Computer Show & Sale

MI - Flint - Five Star Productions Computer Trade Show

Ml - Southfield - Support Services Computer Festival

MI - Southgate - Computers & You Computer Show

DECEMBER 1994

DECEMBER 3
AZ - Mesa - Superstition ARC Hamfest '94
CA - Santa Rosa - MarketPro Computer Show*
CA - Santee - Santee Swap Meet
CA - Ventura - MarketPro Computer Show*
FL - Ocala - Marion County Repeater Owners Hamfest
IN - Indianapolis - AGI Computer Falrs*
MD - New Carrollton - CMA Computer Shows
ME - Portland - Northern Computer Shows & Sales*
MI - Roseville - Int’l Canadian/American Mega-Fest Show
NC - Greensboro - 76 Group Hamfest & Computer Show
N] - Wayne - KGP's Computer Show*
OH - North Olmsted - North Coast ARC Fall Hamfest

DECEMBER 3-4
N| - Voorhees - StarWare PC Dealer Showcase

DECEMBER 4
CA - Lancaster - MarketPro Computer Show"
CA - Livermore - Livermore ARC Swap Meet
Ml - Grand Rapids - Computers & You Computer Show
MI - Hazel Park - Hazel Park ARC 29th Annual Swap & Shop
MI - Taylor - Int'l Canadian/American Mega-Fest Show
OH - Canton - Canton Computer Festival

DECEMBER 10
CA - Fontana - Inland Empire ARC Swap Meet
FL - Ft. Lauderdale - Narisaam Computer Shows*
FL - Orlando - We're Show Offs Computer Show
IL - Jacksonville - Central lllinois Winter Superfest
MA - Westport - Northern Computer Shows & Sales*
MN - Faribault - Handl-Ham Winter Hamfest
NJ - Edison - KGP's Computer Show*

DECEMBER 10-11

CA - Sacramento - MarketPro Computer Show®
GA - Perry - Atlanta Area Computer Show

DECEMBER 1 1
FL - St. Petersburg - We're Show Offs Computer Show
FL - West Palm Beach - Narisaam Computer Shows*
IN - Greenfield - Hancock ARC Greenfleld Hamfest
NH - Manch - Northern Comp Shows & Sales*
OH - Cleveland - Compvter Mania Computer Show

DECEMBER 17
CA - Santee - Santee Swap Meet
IN - Merriliville - Computer Possibilities Unlimited
MA - Marlborough - KGP's Computer Show*
MI - Roseville - Int'l Canadian/American Mega-fest Show
MI - Westland - Great Lakes Computer Expo & Sale
OH - Cleveland - Compvter Mania Computer Show

DECEMBER 17-18

CA - Del Mar - MarketPro Computer Show*
CA - Northridge - American Mega Shows Computer Show
CA - Oxnard - MarketPro Computer Show*
CA - Vallejo - MarketPro Computer Show*

DECEMBER 18
IL - Orland Park - The Orland Park Computer Show
M - Flint - Five Star Productions Computer Trade Show
MI - Taylor - Int'l Canadian/American Mega-Fest Show
NY - White Plains - Allied Expositions Computer Show/Sale
OH « Akron - Compvter Mania Computer Show
OH - Bowling Green - CDE Computer Products Show
OH - Toledo - Computer Blowout Super Show & Sale

'A - Tysons Corner - CMA Computer Shows

JANURARY 1995

JANUARY 1
ICA - Livermore - Livermore ARC Swap Meet
JANUARY 7
N - Pennsauken - KGP's Computer Shows*
JANUARY 7-8
FL - Ft. Myers - Ft. Myers ARC Southwest Florida Hamfest
JANUARY 8
WI - Waukesha - West Allis RAC Midwinter Swapfest
JANUARY 14
PA - Lancaster - Columbia Area ARC Communication Show
JANUARY 14-15
AL - Huntsville - Atlanta Area Computer Show
FL - Sarasota - Sarasota Hamfest & Computer Show
MA - Marlborough - KGP's Computer Shows*
JANUARY 15
AL - Phoenlx - Computer &. Electronic Swap Meet
NY - Yonkers - Metro 70cm Network Electronic Flea Market
JANUARY 18-19-20-21
FL - Orlando - Home Systems Plus Tralning
JANUARY 21
€O - Loveland - Northern CO ARC Superfest Swap Meet
FL - Ft. Lauderdale - Narisaam Computer Show*
LA -H d - Southeast L ARC Hamfest
MO - St. Joseph - Missourl Valley ARC Winter Hamfest
JANUARY 21-21
NJ - Hackensack - KGP's Computer Shows*®
JANUARY 22
FL - West Palm Beach - Narisaam Computer Show*
IL - Glen Ellyn - Computer Central Computer Show
JANUARY 28-29
NC - Charlotte - Charlotte Area Computer Show
PA - Ft. Washington - KGP’s Computer Shows*
JANUARY 29
MD - Odenton - Maryland Mobileers ARC Swapfest
OH - Dover - Tusco ARC Hamfest
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READ BY 80,000 QUALIFIED ELECTRONIC BUYERS,
SELLERS AND TRADERS EVERY MONTH!

TYPE or PRINT your ‘“‘electronically related’’ ad copy CLEARLY (not all caps) on the
form provided or on a separate piece of paper. Calculate the number of words and multiply it
by the appropriate rate (see DETERMINING YOUR RATE PER WORD section). Include any
charges for Bold and/or CAPPED words, any photo costs that would be applicable and/or
costs for boxing your ad (explained below). Choose the appropriate classification for your
ad(s) to appear in (see right). Enclose your name, address and account number (if available) for
identification purposes. Include full payment — CLASSIFIEDS ARE RUN ON A
PRE-PAID BASIS ONLY — and mail your completed order to:

NUTS & VOLTS MAGAZINE
430 Princeland Court
Corona, CA 91719

The ad rate for current PAID subscribers is 30¢ per word. All others pay 60¢ per word.
These rates apply to the first |50 words of your ad. From 151-200 words, the rate per word
doubles to 60¢ and $1.20 respectively. We do not accept ads over 200 words. There is a
$4.50 minimum charge per ad per insertion.

A photo or drawing may be run at the top of your classified ad for an additional $10.00 (one
inch max.) for camera ready art. No wording is allowed in this area. Add a one-time charge
of §5.00 to enlarge or reduce line art or $8.00 for halftone of photographs. To BOX your
ad, include an additional $25 for copy-only ads OR $50 for ads with artwork or photos.

Words to be set in bold or CAPS are each 10¢ extra PER WORD. BOLD CAPS are 20¢
extra per word. Indicate beold words by Underlining. Words normally written in caps (e.g.,
IBM) and accepted abbreviations such as VAC or MHz are NOT charged as all cap words. Use
a 2-letter abbreviation for states (e.g., Ohio = OH). A phone number is one word. It will be
most helpful if you would spell out words when submitting handwritten copy.

Ads received BY our closing date (the |0th of the month) will run the following month. EX:
Ads received by May 10th will run in June. Ads postmarked through May |0th but received
after the closing date will be placed in the next available issue. No cancellations or changes
after the |0th.

The first two words of your ad will be set in BOLD CAPS at no charge. Running copy
only. No special positioning, centering, dot leaders, extra space, etc. is allowed. All
advertising in Nuts & Volts is limited to electronically related items ONLY. All ads are subject
to approval by the publisher. We reserve the right to reject or edit any ad submitted. We do
not take ad copy or changes over the phone. The magazine is mailed on or before the st of
the month. We do not bill for classified ads. Repeat ads or ads run in multiple classifications
within the same issue are allowed. Paid subscribers may run ads at the 30¢ rate only through
their subscription expiration date.

You may fax in ad copy or changes to Nuts & Volts before the closing date (the 10th) at
909-371-3052 using a MasterCard or Visa. Be sure to include the credit card expiration date,
the name that appears on the card and a daytime phone number. Ads faxed in without credit
card information will not be printed until payment is received in full. For verification of
faxed-in ads, call 909-371-8497.

Select the appropriate classification for your ad(s) to appear in and mark it in the space
provided below. If no classification is indicated, the ad(s) will be placed in the Miscellaneous
Section or wherever we deem most suitable. Available classifications to choose from are:

10. Ham Gear For Sale 115. Telephone - Fax

20. Ham Gear Wanted 120. Components

30. CB - Scanners 130. Antique Electronics

40. Music & Accessories 140. Publications

50. Computer Hardware 150. Plans - Kits - Schematics

60. Computer Software I55. Manuals - Schematics YWanted
70. Computer Equipment Wanted 160. Miscellaneous Electronics For Sale
B0. Test Equipment 170. Miscellaneous Electronics Wanted
B5. Security 180. Education

90. Satellite Equipment 190. Business Opportunities
100. Audio - Video - Lasers 200. Repairs - Services
110. Cable TV

PLEASE TYPE or PRINT CLEARLY — ONE WORD PER SPACE—

AD §1 — CLASSIFICATION §

—_X = + + = x =
Total T 304 Paid Sub Subtotal J i1 Caps BOX T Subroual No. Toul
Words. o andlor {1 525 copy only of
[ 60¢ Non Sub - AruPhoo ] §50 copyhant lasues
AD §2 — CLASSIFICATION §
x = + = = x___ =
Toul £ 304 Paid Sub Subtoal T BoldTI Caps BOX ! Subtotal No. Torl
Words or andior 1525 copy only of
80¢ Non Sub  AruPhote {1 §50 copylart Issues
Account Number Total Enclosed

REMEMBER: All Ads Must Be PREPAID. $4.50 min. per ad per insertion.
Classified ads will not be processed until payment is complete.
No refunds. Credit only.
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B&S SALES

CALL (810) 566-7248 » FAX (810) 566-7258 24 hrs.

51756 Van Dyke St. #330, Shelby Township, Ml 48316

5 10 5 10
PANASONIC TZ-PC 145362..$68 $64 DRX-3 PJ......cccccvvrremrerrnnnnn$37  $33
WAVEMASTER ..o $65 $B0° DRZBPU.....covciosmemsiiiss $38 $34
DRZ-3 A & BDUAL INPUT...$39  $35 8528 PJ.....ccooourrverreerrrenennne $45 $42

5 10 5 10

..................................... $275 $265 DPV-5......ooccovcvvrrerrennn..$145 $130
..................................... $260 $250 DP-5....ccovircrrieierenrrennenn$125 $110
..................................... $195 $185 DRZ-3-DIC..........................$95 $85
................................... $225 $215 DRX-3-DIC..........ccc.c...........$89  $79

10 LOT SPECIAL

PIONEER GREEN .......c.covvrereereeene. $65 J-TVT-GOLD $42
............................................. $B5. (J-MINI TV - fa o i . ... 542
................................................ $65 H-MLD 1200-3 ......cccovvrveccrrcnnnen.$35
......................................... $49

NO MICHIGAN SALES

We are now offering a 6-month warranty. In order for warranty to be in effect, this form
must be signed and returned. FOR VCR, SECOND, THIRD, ETC. HOOK-UPS.

E“Eﬁé?'f' agree all units are to be used or resold in compliance with Federal and State laws.
E Signature Date

1 NAME ADDRESS

E CITY STATE z2IP PHONE

I i i e tent of BES Saler i icfranet iy poy seleviciom opararor emt we il o sustve exy ppay e sibttuol i AR

Write in 81 on Reader Service Card. Nuts & Volts Magazine/November 1994 149

Hours: Monday through Friday 8am to 7:30pm EST - Saturday 10am to 3pm.
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“Design work is faster and cheaper

with Electronics Workbench.”

Merk Weaver
Production Engineer Technician
Colorado Memory Systeins/HP

Electronics Workbench is a highly productive bench
where you design and verify circuits in a fraction of the
time. Connections are always perfect. Wires route
themselves. And the simulated components and test
instruments work just like the real thing.

Fils Edit Circuit Window Help ]
15 s

e

t®0Y0vHV0

§ .‘:l_':‘

1|

Digital Module: Analyzing a logic circuit.

It’s faster than building with actual components
because you change connections and component
values instantly. And since the simulated components
are free, you don’t need to replace burnt-out parts

or keep an extensive inventory. The result: You save
precious time and money. Guaranteed!*

The standard for simplicity and power for over six years,

Electronics Workbench is the most popular tool of

; - oHEmE | (| itskind. It has gained worldwide acclaim as the ideal

R - ' 5 . | complement to any test bench. Fact: Over 90% of

- S e——T __[1] our customers recommend it to their friends
Analog Module: Tuning an RF front end. and colleagues.

i Eléctmnics

kot Electronics Workbenchr

The electronics lab in a computer™

Call: 800 263-5552

INTERACTIVE IMAGE TECHNOLOGIES LTD.
908 Niagara Falls Bivd. #068, North Tonawanda, NY 14120-2060
Telephone: {4168) 361-0333 FAX: (416) 3685799

*30-day money-back guarantee. r
Prices in U.S. dollars, shipping $15. Offer valid in 1.5, and Canada only i
o

For DOS, Windows or Mac Version. ERGRY: ULB: ol SApkE E1 O v ML
150 November 1994/Nuts & Volts Magazine Write in 121 on Reader Service Card.

ROSOFT
NDOWS

MERTTLE INTERACTIVE

HeH



Company
Robbing You

|
# e
v - ‘ n @ ihl T
- I ¥ I'\'.
| L CABLE] L 0.
] LOCRAL
~ -ﬂ
} L LR T OO T TP PR EAA /
{ T — e = Y~ 2
‘ | { B
"! S e
' g 2 £ L \
TH E FT | | ’;‘ .‘ ‘ |
|

CALL gV
1-800-225-3105

S

Nuts & Volts Magazine/November 1994 151



~agiC STAMP

~fatade

Stai. . . ~d Computer Runs BASIC

i
-~

¥

The BASIC Stamp is a 1.5x2.5-inch computer that runs BASIC programs
written on your PC. It has 8 1/O lines, which can easily be programmed
for serial communications, potentiometer input, pulse measurement,
button debounce, tone generation, PWM, etc. And all by just adding a
resistor and/or capacitor, if anything.

The circuits on this page show some of the things our customers are
doing with Stamps.

Micro-Terminal

-I SVTOHES 03

L] -,

ijoes i )

7 L

T

3 Véd Vo Vis AW DBO DB DE2 DEI
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by
cerieast)

In this application, the Stamp
receives serial data and displays it
on the LCD. The state of the four
buttons is then transmitted serially.

12vbc

SOLENOID

Remote Solenoid

Here, the Stamp monitors a serial line and waits
for a specific code. If the code is received, then
the Stamp activates the solenoid, ;

Stamps sell for $39, and lower prices
start at just four units,

Writing programs for the Stamp is
easy. The BASIC Stamp Programming
Package contains everything you need
to program Stamps using your PC.
The package includes our editor
software, programming cable, manual,
application notes, and free technical
support. The package is available for
$99 (please note: Stamps are sold
separdtely).

Stamp Programming Package $99

PARALAX 7

3805 Atherton Road, #102 = Rocklin, CA 95765 = USA
(916) 624-8333  Fax: 624-8003  BBS: 624-7101

BASIC Stamp and the Parllax loga are tradeniarks of Parallax, Inc. = Features and prices subject 1o change without notice. » Prices are U8, prices only; prices in other countries may vary

Noise Maker

In this application, the Stamp
reads the pot and outputs a
10 uF variable tone or while noise.

3 40 Q

o

i

L

SERIAL OUT

Stepper Motor Controller
This circuit makes the Stamp into a remote stepper
motor controller. Using serial communications, the
Stamp sends out a request for number of steps and
delay between each, When it receives the data, the
Stamp steps the motor as directed.

Serial A/D

This circuit shows an easy
way to connect the Stamp to
a common 8:bit A/D chip.

LT

2

BASIC STWE

New Stamp Module Available Soon

A number of customers have expressed interest in ¢
SIP-type Stamp for use in their products. S0, we designed
the *BSI-IC" depicted above (actual size). The BS1-IC has
the same functions as the original Stamp, but without the
prototype area and  battery clips. We should have
production units in November, depending upon availability
of surface-mount parts. Pricing will start at $29.

i
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