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Call, Write or Fax for
Your Choice of FREE Catalogs!

Radios, Scanners & Hobbyist Products
or Test Equipment or Both...The Choice Is Yours.

Keep Your Analyzer or Scope In Service. . .Brand New CRT's At Up To 80% Off*
Special Purchase of New CRT’s for several popular instruments...at these low, low prices...buy one as a spare, because with a good

CRT most instruments can be maintained for a long  Instrument CRT No. Special Price
time. All come in Factory Cartons and have separate TEK 422 TEK 154-0517-05 suvsvssssnssscssess $195
shipping cartons as well. Fully Guaranteed! TEK 453A,453-703K, 453-703H............ TEK 154-0630-10 5195
Quantities limited to stock on hand. Call early for HP 180E HP 5083-9023 195
best selection! Note carefully the models and types ~ HP181T HP5083-1952 .... -.$350
available. *Manufacturer’s price HP1740A HP5083-3552 $300

i ' HP141T HP5083-2522 wuussnessssese sssnnnee$ 700

Industry Favorite - The Hewlett Packard 1740A With A Brand New CRT! i
100 MHz Oscilloscope - Now On 795
The 1740A continually proves itself as a dependable all-around oscilloscope and offers the features and ease-of-use that HP is known for. Loaded with capabilities, the 1740A
delivers dual-trace, 100 MHz bandwidth, 5 mV/cm sensitivity, third-trigger view, flexible triggering, 1 mV/div deflection factor in the X5 mode, a large 8 x 10em CRT,
and selectable input impedance. ﬂmsc@elsmunedzbleyahebym&f but we've thrown in a brand new CRT too! Don't let this one pass you by, order yours today! |

All Test Instruments Include Manuais and are Completely Operutionl Unless Otherwise Stated. o
GoldStar EXTECH pxpn=cis:on LEADER Protek WavETek HiAameEr=

Xcelite TSCZOOIﬂ' Weller WLCIOO 9
Tool Case with Tools ....° 299 Station "’"’"Qf'mm“ 44
“Thisall papiee ook casé comnes gt oo 10 ixividied

purpose

hand tools and 27 Series 99® interchangeable

with Cordura®, and features a heavy dury zipper

includes (on outside ) 1 pocket featured on one side and 2 i i e
smaller on opposite side.. The size measurements are N i i
131/ZnX101/ZmX23/8mI343mX267mmX60mm N

Cordura® is a trademark of DUPONT.

Weller 921ZX

$

Soldering Station 119
PC Repair Kit The Weller 9217X offers electronically controlled - zero cross cir-
$ 4° cuitry; spike free - ESD safe; ceramic heater rated for exception-

ally long life; variable control - fully adjustable 550° - 850°; exter-
¢ [deal for repairs on PC’s nal fuse and calibration access; cool and lightweight handpiece. Over 19 tips
* Contains 13 anti-static chip tools, protects chips including SMT tips are available.

from ESD damage 1
* Tools fit securely in a convenient roll-up pouch A
Optoelectromcs Scout 40 2 Optoelectronics CUB
Frequency Scout W Pocket Sized Frequency Counter ......... 149

The new CUB measures at only 3.7" x 2.75” x 1.2” inches and weighs merely 7.5 oz. The CUB frequency counter is ideal
for Communication, Surveillance, and Recreational applications. This frequency counter incorporates all of the other
standard features of the 3300 MiniCounter plus the following new features: Digital Filter reduces false counts; Auto
Capture acts like an intelligent auto hold button; 10 hour battery life, works all day like you do; 8 selectable gate times;
High speed .0001 second gate; 9 digit LCD display; An LCD display for best visibility and longer battery life, unlike the
outdated LED counters that aren’t visible in sunlight and drain the power right out of the counter; 1 MHz - 250 MHz
direct count capability for high resolution; 1| MHz - 2.8 GHz frequency range; 10 MHz timebase; Maximized sen-
sitivity for picking up radio transmissions; Direct and Pre-scaled ranges; The Capture mode allows for a frequency
to remain displayed as long as you so desire, with no chance of being overridden by surrounding RF

Radio Hotline: 800-559-7388

‘399

The Scout 40 can record up to 250 hits on each channel
and store into memory 400 unique frequencies (10 MHz
to 1.4 GHz). Features Digital Filter/Auto Capture and
the ability to automatically Reaction Tune or Memory

== R Tunc many receivers. 10 digit LCD, EL backlight, and
FACTORY 16 segment signal strength bargraph. Includes NiCad
batteries, AC adapter/charger and PC utility disk.

ALL ITEMS IN ALL PRE-OWNED
THIS AD &ll: 800 527 j ( j 2 ITEMS IN THIS AD
NO RISK MONTH
GUARANTEE WARRANTY
1717 Reserve Street PO. Box 551419
Garland, TX Dallas, TX
75042 75355-1419
Local Call C T - , 24-Hour Fax
214-348-8800 P C TR O NICS| 214-348-0367
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m Electronic .

Supply =

Serving
Silicon Valley
since 1964!

...brings you a potpourri of high-tech goodies for the techno-tinkerer!
For thirty years we have been your source for Silicon Valley exotica!

Multimedia Kit Deal #1

4 Media Vision Reno External CD ROM/Audio CD Drive:
@ Consists of new external Reno CD/ROM drive,
docking bay with SCSI2 port, AC Adapter
@ Double-speed 180mS drive is lightning fast!
<« Drive detaches from docking bay, use with
headphones as a portable personal audio CD player
<@ Great for Mac or IBM (adaptor bracket included)
@ Brand new in box, 90-day warranty

Media Vision Reno Kit HSC#15586 $89.95

D. Internal SCSI IDS50 to DB25 Adapter bracket for IBM, use
with Reno cable kit (above) & your SCSI card for convenient

SCSI and audio connections
E. Headphones (not shown) ! A'

|
|
| i;
8
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¢ Reno
04 $12.50 i
or with purcMuofRsno Kit, $5.00

Lower CD/ROM Prices!

# Tested Good CD/ROM Drives removed from systems
@ 90-Day Warranty # 1x, 2x and 3x Speeds available

4 Sony is proprietary interface, others are 50-pin SCSI

4 Sony drive is tray-type (no caddy needed)

Sony CDU-31 1X-Drive  Hsc#1ses0  $35.00
NEC CDR-84J 2x-Drive hsc# 1568 $59.00

NEC COR-5103x-Drive  hsc# 15327 $99.00

Bargain Game Controller!

Multimedia Sound Card!

# Mediavision Pro Audio Spectrum SCSI Sound Card

# 8-bit Sound Card with SCSI Port, great for controlling
internal CD/ROM's (see CD/ROM Specials at left, below)

4 Joystick Port, Mic. input, Line in & Line Out jacks

4 Installation disk, instruction sheet included

4 New in OEM packaging (envelope, no box)

4 90-day warranty

# Use with Labtec CS-550 speakers (HSC#15517 $9.95) for
great sound combo!

Mediavision Sound Card Hsc# 15585 $19.95

Multimedia Kit Deal #2

High PowerAA NlCads.

4 New Kenwood AA NiCad Batteries

4 High quality, new, shrink-wrapped

4 1.2V at 800 mAh!

4 Regular AA NiCads are only 300mAh ||
4 Standard charge 15 hrs. @ 80mA i
4 Sorry, no quantity discounts

HSCH# 15281 $2. 99/ pr.

Remote Control for
your Computer!

ines
“:\v\\dﬂ‘

4 Infrared Remote operates your computer from 50 feet
4 Perfect for sales r
4 Serial Interface (IBM version) or ADB (Mac version)

4 Media Vision (Limited Q
=« Drive unit consists of new SCSI double -speed
drive, custom enclosure, and detachable Bose active
speakers with 10W/Channel amplifiers.
@ Includes Pro-Audio Spectrum 16 SCSI sound card,
with special interconnect cable.
@ MPC & MPC2-compliant, true 16-bit stereo sound
@ Midi ports and audio jacks on back, NEC CDR210
CD/ROM Drive has tray, does not need caddies.
@ Supports DOS, Windows 3.1, Sound Blaster and
Ad-Lib, joystick and full-duplex MIDI, so it can run
nearly all audio applications ever made for PC's!
@ Awesome sound from Bose speakers!
@« Comes with copies of instruction manual,
installation software, 90-day warranty

Motor Mania!

4 Small (1.5" x 1.5" x 1°) Stepper Motor, 13.2VDC, 45A/®,
200 steps per revolution. No spec. sheet available yet.
HSC# 15597 $5.95

4 Small (1.625" x 1.625" x 1.25") Stepper Motor, 12VDC,
.210A/®, 100 steps per revolution. Shaft is .125" dia., has
.75" dia. crowned pulley for flat belt. Made by Berger Lahr,
data sheet with connection diagram (in German) included.
HSC# 15751 $6.95

4 Small (1.75" diax 1.875" overall body dim.) Linear Actuator
Stepper Motor, 12VDC @ 5 Watts, 1" overall travel, .003" per
step. Has 32 oz. (8.9N) maximum force, 8 oz. (2.2N)
unenergized holding force. Shaft has .125" long x .0625" tip
to attach item being moved, shaft does not rotate when
actuated. Neat robotics actuator! Mfg. by Airpax, no
diagram, but spec. sheet is included.

4 Quickshot QS-191 Game pad for IBM C
# Faster action, less fatigue than a joystick
# Why pay more for a game device?

4 Brand new, plugs into 15-pin game port

PCMCIA Sound Card!

4 Media Vision PCMCIA 16-Bit Sound Card

4 Great for Portables, Laptops with PCMCIA Siot

¢ External Pod has Joystick Port, Mic. input, Line In & Line
Out jacks, Volume control.

4 Microphone included

4 We do not yet have the installation software or instruction
sheet, call to confirm latest info.

4 New in OEM packaging

4 90-day warranty

Media Vision PCMCIA Sound Card HSC# 15585 $39.95

Haited
speciaities co.
e = el T R e L

Toll Free (Orders Only) 1-800-4 HALTED
For Internet-return e-mail, post mail to:
3500 Ryder St., Santa Clara, CA 95051
4837 Amber Ln., Sacramento, CA 95841
6819 Redwood Dr., Cotati, CA 94931

HSC# 15750 $12.50

4 Medium (1.5" dia. x 3") Pittman Motor, 19.1 VDC, with
optical shaft encoder. Sorry, no data sheet available yet.
HSC# 15654 $9.95

4 Large (3.25" dia. x 6.25") 20VDC @ 5.7A Sanyo Denki
permanent magnet DC Reel Motor, 9/16" shaft is stepped
down to 1/2°, 580rpm, or use as 70W generator! Attention
robotics enthusiasts...this is a heavy»duty beauty! 2
HSC# 15327 $27.50

Mini-Tower Power Supply

4 "Mini-tower" power supply, pulled from new computers
4 Fits most Mini- and Mid-size tower cases as well as many
small-footprint desk-top cases. 230W
4 Measures 6" x 5.5" x 3.5"

# Has normal motherboard connec-
tors, three large and two small drive
connectors on 12" leads

4 Push-type power switch on 18" lead.

HSC# 15736  New Lower Price!

$17.95

Electronic
Supply
(1-800-442-5833)

HSC-Info@hsc.cue.com

(408) 732-1573 -or-

(916) 338-2545  FAX your orders to:

(707) 792-2277  (408) 732-6428 m

ot remote is 7" x 2.5" x .5"

4 Included software provides screen pointer for emphasis
¢ table can be ized, saved
ORoan':eroom make eye contact with your audience
4 Like using a TV set remote control (easy to set-up, use)

HSC# 15240 IBM Remote Keyboard ~ $29.95
HSC# 15241 Mac Remote Keyboard ~ $39.95

Photomultiplier Bargain!

4 Just in - two styles of Phillips photomultiplier tubes!

¢ XP2412 has large (3") face, 9 multiplication stages.

# XP2102 has small (2) face, 9 multiplication stages

4 Both tubes are 2" dia. body, 6" long over-all length.

4 Note, these are light detectors, not image amplifiers
# No specs. available at press time, we're looking!

4 New tubes, appear to have voltage multiplier built-in

Philips XP2412/SQ5 (large) Hsc# 15734  $27.50
Philips XP2102/SQ5 (small) Hsc#15735  $27.50

Digital Multimeter Deal!

4 Low-cost Digital Multimeter with High-end Feetures!
4 3.5 Digit, case measures 2.75" x 5" x 1"

4 DCV to 1KV, ACV to 750

4 DC Current to 10A, Ohms to 2 Meg

# Diode, Transistor check with hFE

# Test Leads, 9V Battery included.

# Brand New, 90-day warranty

HSC# 80370

Output

5VDC @ 500mA, +12VDC @ 130mA
5VDC @ 500mA, 12VDC @ 1A
5VDC @ 600mA, +12VDC @ 250mA
5VDC @ 700mA, 12VDC @ 500mA

5VDC @ 3A (IEC Cord not included)
5VDC @ 3.5A

6VDC @ 2A

9VDC @ 200 mA

12VDC @ 500mA

12VDC @ 2.5A

135VDC @ 1.5A

18VDC @ 300mA

9VAC @ 400 mA

9VAC @ 1.7A

10VAC @ 2.2A

12VAC @ 9.6A

14VAC (CT) @ 1.1A

15VAC @ 100mA

16VAC @ 300mA

16VAC @ 1A (110/220VAC Input)
16.2VAC @ 1.1A

18VAC @ 550mA
20VAC @ 400 mA

m>n>omm>m)ommm)nmmwo>00>)g

HSC now on Internet!

4 Now you can request return e-mail from HSC!
4 Simply send a posting to HSC-Info@hsc.cue.com
4 Automatically receive an info package via return e-mail

Chemtronics has the
Solution for you!

* HSChwunbhwobmmmwbvcm
over 10years. C
your electronics cleaning and protecting requirements, with

all. Can you really afford to use anything else?
001!Febmnvy13 HSC will be hosting

bya from CI
s0 you can find out first-hand what the best products for your
irements are. Come to our Santa Clara Store between
10 AM and 2 PM and consult with a factory rep. free!
4 Take advantage of our case/lot pricing for extra savings
on popular Chemtronics products.
¢ Freez-it 2000 freeze spray, 10 oz.
$9.25 ea. / $8.45 ea. case lot
/ -\OCFGImom-dew 100z.
| $8.25 ea. / $7.30 ea. case lot
# Tun-o-wash tleaner/lube, 12.5 0z.
$11.25 ea. / $9.90 ea. case lot
Ultrajet 2000 duster system, 10 oz.
$25.80 ea. / $22.80 case lot
# Ultrajet 2000 refill, 10 oz.
$8.85 ea. / $7.90 ea. case lot
# Other Chemtronics case prices avail.

Network Card Bargain!

4 Racal Interlan 16-Bit Ethemnet Cards

4 High Quality US Product, 10-Base-T or AUI

4 Manual, Software included

4 NE2100 Compatible, NI6510 Compatible

# Handy 5-pack contains 5 cards, 1 Manual and

2-disk software pack
HSC# 15364 $99.95 /5pk.

SCSI Drive Case #1

# Bargain case for 5.25" drives, brand new!

# 7" x 45" x 10.5" overall size

4 50-pin SCSI connectors '
# SCS! ID switch

# 65W Power Supply /

# Fan-cooled, uses standard
IECmeeroovd(rlxlndudsd)

HSC# 15715 5.25" SCSI D!l\n Case $39-95

SCSI Drive Case #2

# Low-profile case for 5.25" drives
4 Perfect for lower-power drives
# 95" x 2.5" x 10.5" overall size

Plug

5p. DIN/M
5p. DIN/M
5p. DIN/M
5p. DIN/M
5VDC @ 750mA, +12VDC @ 500mA, 150mA 5p. DIN'M
4p. DINFF
3.5mm Coax
2.5mm Coax

16.4VAC(CT) @ 1.4A, 25.6VAC(CT) @ 180mASp DIN/M
5p. Molex
3mm Coax

To subscribe to our e-mail *Mailing list", send a posting to
HSC-server@hsc.cue.com with the single line message:
SUBSCRIBE HSleII <1ull name>

Youcan*L

al any time in the ‘same manner.

HSC-Info@hsc.cue.com
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continue your subscription without
interruption.

Your magazine WILL NOT auto-
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missed issues of the magazine
due to unreported address
changes.
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not have a mailing label, be sure to
include your old address and the
name(s) under which the subscrip-
tion was submitted.
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Dear Nuts & Volts:

While scanning through the
Reader Feedback column in the
Jan. '96 issue, | happened upon the
letter by Alan Woodman. In his let-
ter, he describes a laser communi-
cations link for the transmission of
video information. Initially, an ana-
log communication scheme using
amplitude modulation was men-
tioned. Then, due to a limited modu-
lation index, this approach was dis-
carded in favor of a digital system.
So far so good.

However, the operational
description of the digital approach
did not make sense. In particular,
the receiver was described as a pre-
amp followed by a D/A converter.
This will not recover the transmitted
data for the following reasons:

1) The transmitted data is a ser-
ial bit stream and the D/A converter
expects a parallel data word. 2)
Before the serial bit stream can be
converted into a parallel word, the
individual received data bit plus
noise waveform must be detected
and sampled at the proper time.
Due to bandlimiting in the channel,
the transmitted pulses are not rec-
tangular, but rounded with noise
added. You want to sample the
pulse at its peak and make an esti-
mate of whether a 1 or O was sent.
This typically requires the use of an
A/D converter, decision logic, and a
closed loop system to maintain bit
synchronization. 3) After this is
done, we still need to properly
group the received bits into a word
before converting them back into
an analog waveform. For the six-bit
word mentioned, there are six possi-
bilities and an additional six more if
the bit synchronization scheme
allows for bit inversion (some phase
locked loop circuits can lock-up 180
degrees out of phase, thereby
inverting all the received data). This
is collectively known as symbol syn-
chronization. 4) In order to achieve
the symbol synchronization previ-
ously described, some form of sync
word must be appended to the
transmitted data that the receiver
can unambiguously recognize. For
video, this can consist of horizontal
and vertical line sync words. All
received data between line syncs
will then reconstruct the entire line
(total number of bits/line equals the

Dear Nuts & Volts:

| understand there have been
quite a few inquiries about PC
boards for my article, “The Ultimate
in Touchtone Control” in the Dec.
1’95 issue. As stated in the article, if
there is sufficient demand, | will

have the boards manufactured. If 50

_people request the boards, [ can
have them made. auaniiﬂes less
: ﬁnan this become too expensive for

’ bke prlce. {f atyone

the board house to make at area-
hir

number of pixels/line times the
number of bits/pixel). 5) An addi-
tional phase locked loop must be
used for recovery and regeneration
of the horizontal and vertical sync
information. If you try to simply
sample these sync pulses from the
composite video waveform and then
somehow recover them from the
receiver's D/A converter, your pic-
ture will be jumping all over the
place due to clock timing differ-
ences. 6) There are additional
issues concerning anti-aliasing filter-
ing, bandwidth constraints in your
channel, interlacing, DC clamping,
AGC, blanking levels, etc., which
must be addressed. Color video is
much more complicated and
requires maintenance of exact phas-
ing information which must not be
destroyed in the sampling process.
Modern digital video processing
also includes issues such as error
correction coding, data compres-
sion, video multiplexing, closed cap-
tioning, scan rate conversion, and
on and on. Note that there are now
VLSI chips available which will do a
lot of this tedious processing.

My point is not to dissuade you
from pursuing your project, but to
inform you of some obstacles that
you might not have been aware of.
Going digital has the obvious draw-
backs of increased circuit complexi-
ty and channel bandwidth require-
ments. However, its advantages are
high immunity to noise, stable, reli-
able and reproducible operation,
amenable to error correction/data
compression techniques and com-
puter control, and micro miniatur-
ization of circuitry into VLSI chips.

Jay Rabkin
Pasadena, CA

Dear Mr. lovine:

| was very disappointed to read
the headnote in your Jan. '96 col-
umn in Nuts & Volts Magazine.
Although | enjoy the magazine's
general electronics orientation, |
also believe that cross-fertilization
across disciplines is essential to
innovation. | found your
Recombinant DNA article to be one
of the most interesting that | have
read in Nuts & Volts. It introduced
me to a new field of exploration, as
well as a new company with a fasci-

Continued on page 118

ther information about the article,
they can contact me at the Post
Office Box mentioned for ATC
Electronics in the parts list sidebar. |
may also be reached at my
CompuServe address which is
103463,301. If E-Mail is addressed
through the Internet, the address is
103463.301@compuserve.com |
will be glad to help anyone who has

‘quesﬁons or prohlems with the pro-.
Jject

a-ymdc.m

HAM GEAR FOR SALE

NATIONAL RADIO manuals and MCL2000
parts lists. SASE. Maximillian Associates, 11
Plymouth Lane, Swampscott, MA 01907.

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.

MILITARY COMPONENTS wanted.
Capacitors, resistors, diodes, transistors,
semiconductors, ICs. Electronic Material
Industries, 818-842-5953, FAX: 818-845-
3613.

20TH ANNIVERSARY SALE. ORDER THE
$-2204BM NOW, DEDUCT 20% OFF OUR
$69.95. OFFER EXPIRES 2/26/96. ATTN:
LAW ENFORCEMENT, INVESTIGATORS,
SECURITY, ATTORNEYS. Now you can tum
your briefcase, desk, file cab. into a super
sensitive microphone from the inside out with
our latest high-tech vacuum audio contact
sensor. The most sensitive microphone in the
world, NEW Model S-2204BM $69.95.
Security to monitor activity through walls sim-
ply attach sensor to a wall or place on the
floor covers ten thousand ft. area. Now let
your briefcase hear for your tape recorder in
a lecture hall, vehicle, home, or office. It
works so incredibly well that you literally
won'’t believe your ears. Send check or MO to
ILIADIS, add $5 for shipping, FL residents
add 6.50%. ILIADIS, 1760 Dibble Circle
West, Jacksonville, FL 32246. 904-641-9942.

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

MANUALS FOR AMATEUR, AUDIO AND
RADIO-RELATED EQUIPMENT. Lafayette,
Drake, National, Hammarlund, Hallicrafters,
Eico, etc. Quality is always our Number 1
customer priority. Catalog available. Send
two $.32 stamps to: Pete Markavage, The
Manual Man, 27 Walling St., Sayreville, NJ
08872-1818. 908-238-8964.

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.

THE ELECTRONIC EXPERIMENTER S
JOURNAL. It's part catalog, part magazine,
part data book. Kits, plans, schematics, com-
puters, parts, articles, ideas, and application
notes. Get your FREE copy today by calling
1-800-423-4499 or FAX to 513-531-4455.
Debco Electronics, 4025 Edwards Rd.,
Cincinnati, OH 45209.

REBUILT YAESU battery packs FNB-12(S)
$31.95, FNB-17 $21.95 (plus $3 shipping).
Send order to: The NiCd Lady, PO Box 654,
Wildomar, CA 92595. 909-678-0943.

ANTENNA ROTATOR, heavy duty Alliance
HD-73 with control case with meter, 6 con-
ductor cable and all original hardware,
owner's manual, hardly used, $95. Call Hy
Mansberg, 919-967-7894.

HV RECTIFIERS! Excellent replacement of
diode strings, tubes in power amplifiers, etc.
New. 10,000 volts @ 1 amp. $8 each.
16,000 voits @ 1 amp. $12 each. Add $3 for
shipping. A. Williams, Box 201, East Flat
Rock, NC 28726-0201.

Electronic Kits

A sample of available kits:

> Sound-Activated FM Transmitter 5.9
> HecronicDice ......... 5108
> LogicProbe .......... S48
> Ulirasonic Motion Detector .. $20.%
> Digital LCD Thermometer ... .$20.%
> Foer Optic Audio ik ... S}46
> Eprom Emolator .......... 3048

For a complete listing of all our
products call for o FREE catalog.

Berger’s Electronics

Fax: 1-510-229-3441
Tel: 1-800-588-KITS

Write in 140 on Reader Service Card.

SMART AC or SOLAR

BATTERY CONTROLLERS
FOR GEL-CELLS OR LEAD-ACID

BATTERIES
6 To28V.
110/220 VAC, 50/60 HZ.
WILL NOT OVERCHARGE}

USES UC3908 C SWITCHABLE CURRENT, PTC
FUSE, REVERSE BATTERY PROTECTION, TRICKLE
START-UP, DBLE SIDED PCB, QUICK CONNECT
TERMINALS, PROGRAMMABLE VOLT OR CURRENT,
DETAILED MANUAL. PURCHASE BASIC UNIT OR
COMPLETE KIT W/ METER, LO-VOLT OPTION
TRANSFORMER, & ALL METAL ENCLOSURE.

COMPLETE KIT:
BC-CONTL-08 FORBV; 1 AMP MAX............ $126.95
BC-CONTL-12 120R 14 V. 1 AMP MAX........
BC-CONTL-28 24 OR 28 V. 172 AMP MAX..... $136.95

BASIC CONTROLLER:
6TO 14V; 1 AMP MAX...

3JAMP SOLAR CONTROLLER: SENSES IF UG"T
SOURCE IS ADEQUATE. DUAL LEVEL VOLT
CONTROL. CAN BE USED W XFMR FOR AC BACK-UP.
SC-CONTL-00 (COMPLETE) 6 o 14 V,1A...... $109.95
.$ 5495
.$ 10.00
BC-04, UP TO 5 AMPS CHARGING RATE, 12-14 V.,
HEAVY DUTY XFMR, FOR DEEP CYCLE HIGH
POWER USAGE. 110 VAC 60 HZ. $214.95 PP

CURTIS KEYER KIT

INCLUDES AUDIO AMPLIFIER, IAMBIC KEYING,
ADJUSTABLE SPEED- ........

FOR 24-28 VOLTS ADD

(87.50); 8044ABM CURTIS KEYER cma' ($17.95);
LM338K ($10. so) MC3423P1 ($3.00); NESOAAN
NEBO2AN (32 EA. 8/$10.00); &

up to 4.6 dB gain over 1/4 vertical.........
“WINDOM" W/ 1:4 BALUN + 50° FEED LINE .. $ 89.95
G5RVMULTIBAND (80 THRU 10M).................. $4495
TO ORDER: 1-800 JADE PRO:(523-3776) FAX: 603-320-4409
"PRICES AND SPEC SUBJECT T0 CHARGE
http://www.hampstead ki12.nh.us/~djade/
VISA, MASTERCARD, CHECK OR MO ACCEPTED
USA SHP COST: $6.00 1ST $100 + $1.00 /EA. ADDL $100.
JADE PRODUCTZS. INC .E HAMPSTEAD NH 02826-026
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& Every day Low Price Leader

Orders ¢ ’[)'./\L./ *

T -s00-8 30 |

F800-745-1670 |
SERVICE

408 745-72006

386 px40 mHz/128k $89
486 5133 Mz $75
486 s.c 2-66 VLB 2

Quad Sp Bundle

$224

Quad Speed CD
16 Bit Sound Card
11 CD Titles
Amplified Speakers

Quad Speed CD  $129

e o
e
L) and CD Titles: Please Call
HARD DRIVES SPECIAL

$89
14" SVGA 39 op 1024x768 $135 5;04%5 :;;g m‘éBBs;ZGZ%

SO vy G $24 |41 2GB $259 1.6GB $299
15".28 1024768 w1 Lowe  $305 : L]
||[Keyboards: Math-Co Modem/Fax Modem:
14.4 PCMCIA $
i e $23 Fax/Moo. 14.4 $45
Kevtrone $23 s
2000/2000+/8000 Voice M /Fax Mod 14.4 $55
e SUPRA F/Mod 28.8 Int  $139
VIS US ROBOTIC 288Int  $189
o - [Cases with PSUPLIES |
Troent svar 512« $38 JRVIRSS M;l es wilh F.oUrL
i By $59  Govt PO. DescTopCase PREMUM

VEsA VA IMB EXP 2vB  $69

PCl/VESAVGA2MB $119 CcoD
SVGA Caros WITH VRAM CALL
Any OtHER VGA Caros PL CALL

MeD Tower CASE PREMIUM

~
THE ORIGINAL PARALLEL PORT
PROGRAMMING SYSTEM!

- EPROM+

A DEVICE PROGRAMMER
FOR BENCH AND FIELD

(UV & FLASH) (24, 28, 32, 40* PIN PLUS 27C, 29C, 28F & 29F)
1702* 2708, TMS2716*,2716,32,32A,64,64A,128,128A,256,512,513,011,010,101
1001,1000,1024,210,020,2001,220,2048,4001,040,080,240,4096,2516,32,64,68764
£ (18, 24 & 28 PIN PLUS CXXX) X2210,2212
2804, 2816, 2816A, 2817, 2864, 2865, 28C256, 28C010, DS12XX
* (8 & 14 PIN PLUS CXX) ER1400,M58657, 2401,02
04,08,16,32,44,64,65, 59C11, 80011A, 8572,82,92, 9306,46,56,66, 16811,16911
* (16 THROUGH 24 PIN) 74SXXX, 82SXXX FAMILY
(UV, EE AND FLASH) 8741,42,48 48H,49 49H
8751,87C51,52 87CSXXX,87C75X,89C51,52,89C1051,2051,68705,68HC705
68HC711E9, PIC16C54,55,56,57,58,61,64,620,621,622,71,74,84, TMS 7742
*ADAPTER REQUIRED - DIAGRAMS INCLUDED IN MANUAL
* SOFTWARE - READ, VERIFY, PROGRAM, COPY, DISK FILE LOAD
& SAVE, CHECKSUM, FULL SCREEN BUFFER EDITOR W/20 CMDS
* READS INTEL HEX, MOTOROLA S-RECORD AND BINARY FILES
* FAST-MOST DEVICES PROGRAM IN UNDER 20 SECONDS

* RUGGED (9"X6"X3") PORTABLE ENCLOSURE W/CARRY HANDLE ADD $5.00 SHIPPING
* MADE IN THE USA - 30 DAY MONEY BACK GUARANTEE, $5.00 COD
« SYSTEM INCLUDES: PROGRAMMING UNIT, PRINTED MANUAL :
PRINTER PORT CABLE, POWER PACK AND SOFTWARE VISA/MASTERCARD

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

- gound shpping free.
[IIZE Except Case Monior Keybard & F. Diives:

IDE Caro (2FD/2HD) Pentium 100 Mhz wiCPU  $479
/0 (28,1P & 1G) Pentium133 Mhz wiCPU '$689

Super IDE-/O (28,1P & 1G) $1 Pentium 150 Mhz w/ICPU  $769
Vesa EIDE-FASTI/O ) $19 Pentium 166 Mhz w/ICPU  $969

Bisme Computer, Inc 1298 Reamwood Ave Sunnyvale, CA 94089 Tel: 408 745-7203

Write in 217 on Reader Service Card.

MAXON GMRS 2 to 5 watt 10 channel hand-
held. 50 CTCSS tones, programmable, scan
modes, repeater capable. Many other fea-
tures. We have this new model 210+3 in
stock, along with all accessories. We have
the lowest prices and shipping rates! For info
and orders, write or call: Sports-Comm, PO
Box 36, Scotts Mills, OR 97375. 1-800-573-
2256. Hours 9-5 Pacific Time, M-F.

HF AMP SUNAIR ELEC. LPA 1900A,
4CX1500, 1.5 to 30MHz $750, power supply
$100. Bob, 415-332-3905, FAX 415-332-
1305, POB 1081, Sausalito, CA 94966.

ROCKWELL/COLLINS KWMZA 312BS5,
30L1, 30S1, S-line. Also parts radios. Schaaf,
614-383-6767, ext. 114.

GMRS-UHF Communication to 50 watts
with no test license. Great new way to keep
in touch with non-ham family members. Send
or call for free info on the great new radios for
GMRS. Sports Communications, Box 36,
Scotts Mills, OR 97375. 1-800-573-2256.
Hours 9-5 Pacific Time, M-F.

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

**Some restrictions apply. Call for details

Adapters, and much more!!

Check out these prices before you place your next order!**
Capacitors, Resistors, Diodes and Much More

1/4W 5% Carbon film $3.15/K, 1/4W 1% Metal film $5.85/K
.01pf +-20% Z5U 50V Ceramic Disc with .250 lead spacing $15.00/K
1uf 20% 50V Radial electrolytic 5x11mm $23.00/K
1N4001 - 1N4007 1AMP Diodes $10.50/K, 1N4148 Switching Diodes $8.50/K
2N3904 Transistor $33.00/K
We also have many close out specials, call or write for a free catalog.

In our current close out special, we are offering Information Storage Devices
(ISD) #1ISD-VM1110A , 20 Second Voice Module, regularly priced at $7.00 each, now only

$5.00 each while quantities last. We also have, Speakers, Audio Pots, Microphones,

Visa and Master Card Accepted. Toll Free 1-800-323-8962 (c/o Edmar)

Please, it is important that you ask for M.0.0. sales, ask for Lynn, Nicole or Larry, thanks.
The M.0.0. Corp. 809 W. Estes Schaumburs, (llinois 60193

ELMAC AF67 $65, AF68 $95, Video Cipher
2100E remote included $125, Alinco ALM
203T two meter talkie extra new battery,
charger $85, Gonset super 6 converter $45,
Realistic DX400 $45, Radio Shack SR2010
satellite receiver with remote $50. All + ship-
ping. W9SCT, 312-233-0835.

PACKET FOR Commodore 64 users.
Digicom modem wired, tested. Software and
documents. $49. Crawford Amateur Radio
Society, PO Box 653, Meadville, PA 16335.

LOW COST COLOR SSTV FOR
PC/CLONES. A robot compatible color slow
scan television system for the PC. With our
hardware and KA2PYJ's ViewPort VGA soft-
ware, you can be on the air transmitting and
receiving high quality pictures in most of the
popular modes at a fraction of the cost of a
commercial scan converter. Pictures are
received and sent using 32 thousand colors.
They are displayed real time with 256 colors.
Comes with FAX 480. Compatible with
KA2PYJ's 3.80, JVFAX 7.0 and HiScan 7.02.
All these programs are included with the kit or
assembly free. Order #189-KIT for $159.95,
assembly $189.95, with tuning indicator
$229.95. Add $6.50 S/H per order. Visa &
MC accepted. For more information, send
LSASE (55¢) to: A&A Engineering, 2521 W.
La Palma #K, Anaheim, CA 92801. To order
call, 714-952-2114,

LOW PRICE quality two-way gear. Mot.
amplified speaker 12W of audio with 1/2W
drive with instructions to hook up w/o bracket.
Shipping included, $12. GE Mstr2 40W on
52525 $50. Mot. Mitrec on 145.070 packet
ready to use on packet $85. GE vehicular
repeater 450 1/2W w/2nd receiver micro-
processor based w/cable & parcel manual
$60. Mot. SyntorX UHF 406-420 100W 32-ch.
$250. Mot. MRC100 VHF 25W great little
mobile to use on packet or 1 & 2 channel in
the car w/parts and instructions to convert to
front mount and put on ham band $20.
Conversion books for GE & Motorola. For list
call 909-873-1319 or FAX 909-820-1885 E-
Mail HRH6 @aol.com Or write LML 424E,
Shamrock Rialto, CA 92376.

CAPACITORS, HIGH voltage, 50uF, 3.5KW,
new. $25 each. Megastar, 702-386-2844.

HARRIS RF 3239 MODEM: Good for packet,
new with manual @ $40 ea. Call Roger @
GS&E, 716-338-7001. VISA, MC, Discover.

YOSAN 200 CHANNEL WALKIE-TALKIE!
26.075MHz-28.305 AM, 5 watts, rubber
ducky ant. BAA power, accepts spk/mic. $159
ppd. MAXTECH, PO Box 8086, New York,
NY 10150.
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The 18”-DISH DIGITAL SATELLITE TV REVOLUTION!

DirecTV, PrimeStar, EchoStar and others

MINIATURE
SATELLITE
DISHES

The New Digital Felovision

2t
Ladition

LEARN the FACTS
How Ku-band DBS satellite TV works
The players and their future plans
What encryption methods are used
Relation to large-dish C-band systems
Installing and hooking up

T0 ORDEgyl Send 20 glus $4s/h to
1905 Mariposa, Bouldor CO 80302

CREDIT CARD orders acce|
Telephone: 303-449-4551 FAX:

8-8720

by ¢, Srank Baylis
128 pages, G-"r x9”

Request our FREE CATALOG of books, videos and

CALL 800-483-2423

software on Satellite Television, MIVIDS & SMATV

Write In 139 on Reader Service Card.

TUBE SALE: 6KD6, 6KG6, 6KV6A, 6LQ6,
6LX6, 6LB6, 6JS6C, 6LF6, 6JB6A, 6MES,
6LR6, 6KN6, 20LF6, 26L.X6, 26HV5, 30KD6,
and many more. All tubes are new old stock
in their original boxes. Tested and guaran-
teed, lowest prices around. Call Don, 715-
246-3899.

THE SMART BATTERY CHARGER for lead
acid or gel cell batteries. Can be left connect-
ed to the battery INDEFINITELY, will not
overcharge! Standard kit is 12V @ 1 amp.
This kit is 100% complete, including a cus-
tom-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 $6.50 per unit shipping.
MC/VISA accepted. A&A Engineering, 2521
W. La Palma #K, Anaheim, CA 92801. 714-
952-2114, FAX 714-952-3280.

HARRIS RF 3236-24: 27V @ 16A power
supply. New $200 ea., used $150 ea. Call
Roger @ GS&E, 716-338-7001. VISA, MC,
Discover.

COLLINS 32S-1 transmitter, 75S-1 receiver,
30L-1 amplifier with manuals, 5165-2 power
supply, 312B-4 system controls, MT-2000
antenna tuner, astatic microphone #10-Ds,
119 crystal set with calibrator replacement
tubes, assorted cables, meters, 2 keypads,
vibroplex electric keyer. 313-729-3614.

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 off-
sets. Counts to 40MHz, up OR down.
Counter Kit $69.95. Kit w/case $99.95
Assembled w/case, $139.95. S&H $6
(Continental US). GUARANTEED TO WORK.
For info send SASE. Call/write to order: S&S
Engineering, 14102 Brown

Smithsburg, MD 21783. 301-416-0661.

SONY AIR-8 portable radio. Receives all air
traffic control frequencies (108-136 MHz),
PSB (144-174 MHz), FM/AM bands. Direct,
scan, manual, 40-station memory quartz-syn-
thesized tuning. Includes antenna. AC/DC.
Excellent condition. New: $295, asking $175.
508-435-6977.

HAM TRANSMITTERS for sale. Hallicrafters
HT-32 and a Johnson Viking Two. Asking
$100 a piece. Not sure if either one works.
Good equipment for a tinkerer. Ask for Joe at
412-324-2356.

CATALOG. CHOKES, inductors, ferrite, pow-
dered iron cores, components, semiconduc-
tors, more. Two stamps. Johnson Shop
Products, Box 2843, Cupertino, CA 95015.

RADIO DIRECTION finder, Doppler systems
DDF-4002, DDF-4060 52-500 MHz find
repeater jammers! With Sony GPS $900,
without Sony GPS $800. Harvey, 818-784-
9501.

Road,

H-800 SKYMATCH LF/MF/HF ACTIVE
ANTENNA provides broadband receiving
coverage from 10KHz through 50MHz. The
easy to install compact and fully sealed out-
door active antenna is an alternative to long
wire antennas in space restricted areas.
Supplied with 50 feet of coax cable. AC or
battery operation. $109 postage paid NA.
Send for free catalog of LF/MF/HF receiving
equipment. LF Engineering Co., 17 Jeffry
Road, East Haven, CT 06513. 203-248-8851.
E-Mail: 76715.2361 @ compuserve.com

CLOCK KITS! Large 2.50", 0.56" displays.
FREE CATALOG! Whiterook Products, 309
South Brookshire, Ventura, CA 93003-4413.
805-339-0702.

KENWOOD R-600 COMMUNICATIONS
receiver $249. Radio Shack DX-200 short-
wave receiver $99. Ranger RCI-2950 trans-
ceiver with Maco 3 element beam antenna
and 100-R6-213 coax $199. Lorad XR-70
VHF highband 25 watt 80 channel transceiver
with CTCSS $199. All items like new in box
with manuals. Color TV 5” AC/DC $99, new.
Twelve inch black and white TV AC-DC, new
$59. Postal MO only. No checks. No phone
calls. Can ship COD on twenty percent pre-
payment. Ron Carter, Box 418, Vass, NC
28394.

POWER INVERTERS 10, 5 to 16.5 VDC in,
115VAC True RMS 5% out @ 60Hz, modi-
fied sinewave, 90% efficiency, 2 yr. warranty.
100 watt (800W surge) $89, 400 watt (3000W
surge) $289, 700 watt (3000W surge) $369,
1,300 watt (6000W surge) $569. Dexis Corp.,
612-944-7670.

ELECTRONICS BOOKS. Thousands of
titles. Electronics meet. Aviation at Marine,
Manhattan Beach 7-11am, last Saturday
each month. We also buy. Lee and Margaret
Johnson, 805-525-8955.

FREE! THE ETC. Catalog of manuals for
amateur, audio & test equipment. A.G.
Tannenbaum, Box 386, Ambler, PA 19002.
215-540-8055, FAX 215-540-8327.

WANTED: ROCKWELL-Collins HF-8021
3KW Amp. 237B-3 rotatable directional HF
antenna. Jim Stitzinger, 805-259-2011, fax
805-259-3830.

JVFAX HAMCOM interface xmit and rec
includes shareware JVFAX7.1 HAMCOM 3.0
Pakmon 1.0. Modes Wefax, Color Ham Fax,
Color SSTV, CW, RTTY, AMTOR. (Packet
rec only) $24.95, $4.50 S&H (in plastic case.
Send #10 SASE for catalog. New address.
A&L Engineering, PO Box 226, Montgomery,
IL 60538-0226.

1€ MASTER

IGI

LIOUIDATING |J/AY Below Dvstnbutor Cost

The 3 Volume ICM is the Most Comprehensive IC Reference Ever Published.
100,000 IC's of EVERY KIND from Every Manufacturer. Specifications,
Datasheets, Crossreferences, Alternate Sources, Manufacturer Profiles & Dis-|
ributors. The 4 Volume EEM is the largest Component Parts Directory avail-
able. All the Major Parts Manufacturers display Entire Product Lines with Pic-
ures & Data Sheets. Cabinets, Transformers, Pots, Semi's, Resistors, Capaci-|
ors, Crystals, Coils, Connectors, Wire, Heat sinks, Switches, Fuses, Speakers,
Displays, an Endless list ! This Extraordinary Library is perfect for Service,
Designers, Distributors & Experimenters. The Complete SEVEN Volume Set

eighs in at 27 Pounds ! Finally .....it's AFFORDABLE ! (EEM is available for
$25 ONLY to those who purchase the IC

Netcom B0.0-881-6247 o 6300 SE41h{it x 4ty 5 Ty

Write in 178 on Reader Service Card.

VIDEO CAMERA TRIPOD

SOLIDEX VT-84HQ TRIPOD designed for video or photo cameras. 3-section metal legs
with center brace have quick-release tabs. Extends from 24" to 58" height. Has tilt-head
with swivel plus bubble level and “quick-release” platform for easy camera mount-
dismount. 5Ibs sh. NEW .......... $29.95

LOG-PERIODIC ARRAY

DORNE & MARGOLIN ARRAY for 30-76 MHz with 3:1 VSWR; rated 65
watts CW. 50 ohm input; BNC connections. Mounts to 2.5" dia pipe. P/
0AS-2236/GRC. Packed size: 10°x42"x10"; unfolds to 10 foot square. 20

Ibs sh.
$59.50

#DM-199-38-7634, NEW ...
FM STEREO ANTENNA

REMBRANDT MODEL 5000, omni-directional 8-element antenna is electroni-
g cally rotated with remote control unit. 20"L elements; 47" dia assembled. Fits
1 25“ dia mast. Includes 50 ft. 4-cond wire & control; 7 Ibs. sh.
$25.00
SOUND-POWEHED FIELD PHONE

TA-1 TELEPHONE requires 2-conductor wire connected to another TA-1 for voice
commnications without batteries. Palm-operated generator "buzz" signals other phone;
with plastic case. Useful where radio communications is not practical. 8.5x3.5x3.5, 4 Ibs.
USED-CHECKED $35.00 each; 2 for $60.00
TA-312 FIELD PHONE, requires two D-batteries (not sound-powered); replaces old EE-8
phones. With canvas case; 12x7x4, 12 Ibs. sh. USED-CHECKED............ $65.00 each

JAN-BOXED ELECTRON TUBES

6B4GA TRIODE, Sylvania; GA-glass + cathode version of old 6B4G. Does not test like 6B4G in tube
checker but performance comparable in most circuits .............
2A3 Penta-USA (but looks Chinese-made)

2K25 Raytheon blue ... . $40.00 3BP1CRT ......
4CX300A/8167 Eimac . . $85.00 4D32 Raytheon ..
5R4AWGB Cetron .....

... $3.50
5691 Richardson . $8.
5998A GE

5751 GE $3.50
6146WGE........................ $19.95 ea; 10/3175

Prices F.0.B. Lima, 0. VISA, MASTERCARD, DISCOVER
Allow for Shipping  Write for latest Catalog
Address Dept. NV e Phone 419/227-6573 ¢ Fax 419/227-1313

FAIR RADIO SALES

1016 E. EUREKA « Box 1105 « LIMA, OHIO » 45802

Write in 100 on Reader Service Card. Nuts & Volts Magazine/February 1996 7



MOBILE HF AMPS
REQUIRE SERIOUS
CONSIDERATIONS

by Gordon West

f you operate a high-frequency,
two-way radio system between
1.8 MHz to 30 MHz, there were
probably some times that you
wanted a little bit more “kick”
in your power output. While a 6
dB, fourtimes power output
increase only raises your signal
strength at the other end by just one S-
unit, there is no mistaking the
increased audio punch when a power
amplifier gets kicked into circuit.

Most marine SSB transceivers put
out between 100 watts to 125 watts
peak envelope power at their antenna
terminals. Most high-frequency ham
sets put out between 100 watts to 150
watts peak envelope power at their
antenna output jack. Most commercial
and aeronautical SSB transceivers put
out between 75 watts to 125 watts at
the antenna terminal. Although the
specification and advertising sheets all
bally-hooo “250 peak envelope
power,” these claims are for input
power, not output power at the anten-
na terminals.

Commercial radio and amateur
radio tube-type power amps are avail-
able from over 10 manufacturers.
Henry Radio, in Los Angeles, CA,
offers one of the largest selections of

Big kilwatt impedance rhatchmg [ole]]]
is necessary for a 50€2 match for the
powerful amplifier.

both commercial, as well as amateur,
radio amplifiers that they build them-
selves at a separate facility in Santa
Monica, CA. If you need 5,000 or
10,000 watts output, Henry Radio has
just the amplifier for you.

But for mobile and mobile
marine/aeronautical mobile applica-
tions, a 9 dB increase in power output
(eight times amplification factor) can
really make your signals stand out
from the crowd. But the amplifier must
run off of 12 volts (24 for airplanes),
and there are only a few manufacturers
who produce 12 volts DC, all solid-
state, high-frequency power amplifiers.
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Each of these
12-volt, solid-state,
high-frequency
power amplifiers
weighs about 25
pounds and are
sized about 18
inches long by 5
inches high by 10
inches wide. The
SGC solid-state
power amp is about
21 pounds in
weight and is sized
more like a cube at
6 inches high by 13
inches deep by 11
inches wide.

All of the 12-
volt power ampli-

and driving down the road.

Under normal conversations on
either marine band or ham band high
frequency, these solid-state amps run
relatively cool. Their heatsinks are so
massive that constant communica-
tions for over 45 minutes barely gets
the chassis up to 85 degrees. In the
digital mode, you probably would need
an external fan to keep things cool —
but for normal voice communications,
the fan is generally not necessary.

A major consideration is the size
of the battery leads feeding the ampli-

The solid-state HF 3MHz-30MHz
power amplifier with external fans.

fiers employ pairs

5 Hiéh Vc;ltage Coax Seal
the feedpoint dry at half/kilowatt

power levels.

_

5 keepé‘

whistles, or CW.
Massive 100-amp
power supplies
are indeed avail-

able, but why not

A view inside the 500 watt SGC ‘
power amplifier.

fier. They need to be #0O, and you
must install RV-type or automotive
sound-system-type, 100-amp fuses
right at the battery terminals. This way
an accidental short-out won't cause a

of MRF high-power
transistors. If you see
three pairs of transis-

The 12-volt terminals must handle 75 amps on
voice peaks. A row of status LEDs indicate proper
operation. The hard key jack is on the right.

fire in between the sup-
ply voltage and the amp.
| suggest you run your
radio off of one battery,
and the amp off of
another with a battery
isolator separating the
two on discharge. The
amp can cause the rest-
ing battery voltage to
fluctuate as much as
two volts, and this might
be enough to warble
your transmit audio on
ham or marine radio,
with reports that your

tors, you're probably
going to see the unit put out around
500 watts. If you see four pairs of MRF
458s, the unit will loaf at 600 watts,
and could even get up to a peak of 800
watts on a whistle if it doesn’t pop your
massive 12-volt fuse.

The mobile 12-volt, solid-state
amplifier could draw from 75 amps to
100 amps on a whistle, necessitating
the need for a separate automobile
storage battery to handle these big
current swings on voice syllables,

go with a separate gelled marine or
automobile battery with a relatively
inexpensive charger to stuff those
amps back in after you have momen-
tarily pulled them out on transmit? |
have a little 15-amp charger that stays
ahead of battery depletion quite nicely
during home-station use of the mobile
amplifier at my ham shack. Out in the
car, | have a second battery that is eas-
ily replenished by my regular alterna-
tor as I'm yakking on worldwide ham

signal is  “FMing.”
Separate your two supply voltages,
and you'll be all set.

Use RG8X coax between your
transceiver and the amplifiers, which is
perfectly okay to run in the “COR” RF
sensing mode; high-frequency ampli-
fiers type accepted for ham use MUST
be hard keyed.

But these are not problems for the
licensed amateur operator who may
install their own amp, and LEGALLY
modify their OWN amplifier to work on



the 10-meter band when summertime
conditions bring skywave excitement.
But the ham must modify his own
equipment, and use it at his own sta-
tion.

Controlling the amplifier's band-
pass filter network is relatively easy
with a six-position rotary switch. One
wire is common, and the other five
wires cut in the desired filter network. If
you try to transmit at 21 MHz, but have
your filter network on 3.8 MHz, the unit
will simply not put out power, and will
probably blow a protective breaker or
fuse. Resetting the circuit breaker gets
you back on the air, so make sure you
have the right band before you start
talking. And, since most ham and
marine radios have a push-to-talk line
on the rear panel, getting the amp into
active transmit is as simple as pushing
the mike button which you have wired
up to the back of the radio.

An exception to the necessary
manual filter selection and manual
hard keying is the export version of the
SG-500 smart power cube from SGC,
Inc. They offer an export model with
automatic COR transmit sensing cir-
cuitry along with automatic frequency
analyzer filter selection, accepting
power input from 1.6 MHz all the way
up to 30 MHz for full 500+++ watts
power output. Radio operators wishing
to enjoy the automatic band selection
and keying of this SGC amplifier must
certify that the amp is headed out of
the country for international operation.

Typical automatic SGC T/R
switching time is 10 milliseconds, with
band switching automatically within 15
milliseconds, allowing the equipment
to work in split-band operation quite
nicely. Anywhere from 50 watts input
to 100 watts will drive the amplifier at
500 watts output on a whistle easily,
and well over that if you run your alter-
nator or charger system for a 15-volt
DC supply input where | have whistled
up to 700++ watts output.

Your next big consideration is your
antenna and ground system. The
ground should be low-reactance cop-
per foil from the chassis of the amplifi-
er to an underwater ground shoe on a
boat, or a metal chassis of a vehicle.
Copper ground foil is a must at this
high-power output level. For fixed sta-
tion use, the powerful amplifier needs
a good copper foil earth ground.
Copper foil is available from all ama-
teur radio and marine radio retail
stores that sell SSB equipment.

The antenna system must be able
to handle one kilowatt. You can buy
high-power versions of the popular
Outbacker multi-band antenna, as well
as the popular mobile Hustler anten-
nas. The big motorized high-frequency
antennas, such as the “DK Special”
might also handle high power as long
as the weather is nice and dry. Most
home amateur high-frequency anten-
nas can easily handle 1,000 watts, but
it's the mobile antennas you need to
watch out for — inexpensive mobile
antennas may only handle 200 watts,
and will go up in smoke at any higher
power level.

For marine applications, you will

need to feed the output of the amplifi-
er into a whip pre-tuned antenna sys-
tem, such as the marine Outbacker,
the marine Morad antenna system, or
other 50-ohm antennas. The output of
the amplifier is coax cable 50-ohm, not
single wire.

For marine installations employ-
ing a single-wire antenna, such as an
insulated backstay, or a non-resonant
23-foot whip, you will need to abandon
your present low-power automatic
antenna tuner, and switch up to a kilo-
watt automatic antenna tuner that'’s
going to cost some very big bucks.
Both Hull (San Diego, CA) and SGC
now have KW automatic antenna
tuners, but their cost is thousands of
dollars. You may want to come up with
manual antenna tuning, or better yet,
switch to the resonant 50-ohm kilowatt
whip and get it away from where any-
one might be standing.

You see, at 500 watts to 700 watts
power output, the RF radiation is so
strong it’s going to do some interesting
things in mobile installations. | once
stalled a big luxury car waiting for a
stop light next to me every time | start-
ed talking on my high-power system.
I'd yak, and their car would just quit.
Luckily, it didn't affect my own car.
Something to check out.

Aboard boats, high-power output
can cause automatic pilots to change
course, weather facsimile machines to
begin spitting-up FAX paper during
transmissions, and all fluorescent
cabin lights to glow on your every syl-
lable. Welcome to high power.

In homes, garage doors may flap
open, burglar alarms next door go off,
and electric furnaces and aircondition-
ers abruptly turn off or on. Again, wel-
come to high-power output.

But, if you plan to run this unit
mobile in the clear of other mariners or
travelers near your vehicle, you are
going to experience some major
improvement in talk power. Everyone
will claim your audio has “more
punch.” Just be sure to keep everyone
at least 10 feet away from your mobile
whip antenna when you’re pouring on
the coals from one of these solid-state
power amplifiers.

And, if you are using an export
amp in the USA, you might enjoy the
convenience of automatic band selec-
tion and automatic keying, but don't
get caught using it within our borders.
I run mine a lot down in Mexico, both
mobile and mobile marine, and these
solid-state amplifiers really make a dif-
ference on your transmit audio. NV

For more information, phone:

SGC, Inc., Bellevue, WA

206-746-6310

Henry Radio, Los Angeles, CA
800-877-7979

MFJ, Mississippi State, MS

800-647-1800

Transworld Communications
Carlsbad, CA
619-747-1079

Hull Electronics, El Cajon, CA
619-447-0036

SURPLUS

TEST EQUIPMENT

HEWLETT PACKARD
iDL e T R s el P O
11664C, Detector . s
1630A, Logic Analyzer. K - =
16300, Logic Analyzer ........... ... $800
1630G, Logic Analyzer, 65 Channel . :
1631D, Logic Analyzer ...........
1725A, 275MHz Oscilloscope . . . .
1740A, Oscilloscope, 100MHz s ey
1741A, 100MHz Storage Oscilloscope ... ......... $450
1827/8755C, Swept Amplitude Analyzer. . ........
1980B, Measurescope w/1950A Plug-in .
2148, Pulse Generator, 200 Watt . .. .. ..
3310A, Function Generator. .............

33108, Function Generator, .0001Hz-5MHz $250
3311A, Function Generator, .01Hz-1MHz . . o
3312A, Function Generator, .1Hz-13MHz ......... $850
3325A, Synthesizer/Function Generator,

s e e R et I it T $2300

3325A, Synthesizer/Func. Generator w/opt. 002 . . . $2550
3335A, Synthesizer/Generator, 200Hz-80MHz . . . . $4000
334A, Distortion Analyzer ................. ... $350
3455A, Digital Voltmeter . :
3456A, Digital Multimeter, 6 5 Dtgtls
34688, 3.5 Digit Multimeter . . . . .
3490A, Digital Multimeter .. ..................... $75
3562A, Signal Analyzer ..................... $14,500
3575A, Phase Gain Meter 1Hz-13MHz
3580A/ANALOG, Spectrum Analyzer, 5Hz-50KHz . . $1200
3581A, Wave Analyzer ..................c......
3581C, Selective Voltmeter. . ........ 2
3717A, 70MHz Modulator-Demodulator . .
4145A, Semiconductor Parameter Analyzer .
41458, Parameter Analyzer ... ...
4192A, LF Impedance Analyzer .
4261A, LCR Meter, 120Hz-1KHz . ¥
4262A, LCRMeter ............ .. $2000
42718, LCR Meter, IMHz .. &

4288, DC Ammeter w/Probe o
435A, PowerMeter . ........... ... $250
4800A, Vector Impedance Meter .
4815A, Vector Impedance Meter .........
5314A, Frequency Counter, 10Hz-100MHz .
53158, Universal Counter, DC-100MHz . . . .
5316A, Universal Counter, DC-100MHz . .
5328A, Universal Counter, DC-100MHz . .
53288, Universal Counter...........
5334A, Frequency Counter, 100MHz . .
5334A, Universal Counter, opt. 050 . ..
5335A, Frequency Counter, opt. 10/20. . .
5340A, Frequency Counter, 10Hz-18GHz . .
5342A, Frequency Counter, 0.5-18GHz . .
5345A, Universal Counter ..........

5359A, Time Synthesizer ........... .. $2850
54110D, Color Digitizing Oscilloscope ........... $4500

6002A, Opt. 01, Power Supply, HP-IB, 0-50V/0-10A . $800
6114A, Precision Power Supply, 0-20V/0-2A . ...... $550
62278, Dual Power Supply, 0-25V/0-2A ... .. $600

652A, Test Oscillator, 10Hz-10MHz . . ... ... 5200

7090A, Measurement Plotting System . .. $2750
7475A, 6 Pen Graphic Plotter .. ... .. ...$250
TOOORPIRSE . s+ o0 3 e =i .. $200
80078, Pulse Generator, 100MHz. . $550

8012B, Pulse Generator, 5S0MHz .. . .. ... $750
8013B, Pulse Generator, 1Hz-50MHz ... ,
8111A, Pulse/Function Generator, 20MHz &
8165A/01/02, Signal Source .. ......... .. $2750
83498 Amplifier, 2-20GHz ........ .. $5000
8350A, Sweep Oscillator Mainframe §

83540A, 2.0-8.4GHz RF Plug-in . .. . N

835408, RF Plug-in, 2.0-84GHz. .. . .... .. $4750
83545A, Oscillator Plug-in, 5.9-124GHz ......... $4200
83572B/001-006, Oscillator Plug-in, 26.5-40GHz . $12,000

8405A, Vector Voltmeter IMHz-1GHz ............ $250
84108, Network Analyzer System

W/B412A, B743A&B41IA .. ... ... ..........
8411A/018, Frequency Converter .11 to 18GHz. . .
8443A, Tracking Generator/Counter . . .. .. ...
84458, Automatic Preselector ... ..
8447A, Amplifier, 0.1-400MHz .
84478, Amplifier, 0.4-1.3GHz . .
8447C, Amplifier, 30-300MHz .
8501A, Storage Normalizer .. .
8503A, S-Parameter Test Set .
8505A, Network Analyzer .. ...
8508A, Vector Voltmeter .............

853A, Display for Spectrum Analyzer Plug-in .. $2250
85528, IF Section Plugrin . ..o ouciiirisinns $600
85528 & 8553B, Spectrum Analyzer

WIS TIMUINIEEINN 255 s oy o e e imn e $1500
85528 & 8555A, Spectrum Analyzer

WA Malnirame:: 5. o s T s $1800

8557A/182T, Spectrum Analyzer .01-350MHz . . . . . $1600
8559A W/182T, Spectrum Analyzer, 0.01-21GHz. . . $3500

8565A, 10MHz-22GHz Spectrum Analyzer. .. ... .. $4500

85698, 10MHz-22GHz Spectrum Analyzer,
Microprocessor Based . . .. . .

86290A, RF Plug-in, 2-18GHz 5

862908, RF Plug-in, 2-186GHz . ............... $2000

86408, Signal Generator, 0.5-512MHz ..........$1500

86408, Signal Generator, Opt. 002, .5 1024MH1 . $2500

8654A, Signal Generator, 10-520MHz ............
86548, Signal Generator, 10MHz-520MHz . ... ..
8660C/100, Synth. Signal Generator . . . .
86601A, RF Plug-in, .01MHz-110MHz .. ... ..
866028, RF Plug-in, 1-1300MHz . ... . T,
B6603A, RF Plug-in, 1-2600MHz ............. . $1500
8660C Opt. 100, Signal Generator, 1-1300MHz

w/86602B RF Plug-in & 86632A Mod. Plug-in . . . . $3000
8672A, Synth. Signal Generator, 2-18GHz. . ... ... $9500
86848, Signal Generator, 5.4-12.5GHz ... R
8754/H26, Network Analyzer, 1-2600MHz g
8756A, Network Analyzer ........... .. $2850

8901B, Modulation Analyzer ...... $12,000
8903A, Audio Analyzer, 20Hz-100KHz . . ......... $3000
HUNDREDS OF POWER SUPPLYS IN
STOCK. CALL FOR SPECS.

11A32, Two Channel Amplifier, DC to 400MHz . . . . $1850
1240/D1/D2, Logic Analyzer, 27 Channel ........$1350
465, Oscilloscope, 100MHz ............. ... $400
465B, Oscilloscope, 100MHz .
475, 200MHz Oscilloscope . . . .

475A, 250MHz Oscilloscope ... $800
485, Oscilloscope, 350MHz ... .... ... $900
577 D2, Curve Tracer w177 Fixture ............ $1700
7104, 1GHz Mainframe W/(2) 7A29, 7810, 7B15 . . . $4500
7B92A, Delaying Dual Time Base to 500MHz . ... .. $250
7D20, Programmable Digitizer .................. $500
7L18, Spectrum Analyzer Plug-in, 1.5-18GHz
Capable of 80GHz with Mixers ...............

AA5001, Programmable Distortion Analyzer. T
FGS502, 11MHz Function Generator ..............
FG504, Function Generator Plug-in,
OOTHRROMINZ o) S5 o oo Sn e L e
FG507, 2MHz Function Generator ...............
OF150, Fiber Optic Cable Tester . ..
PG501, Pulse Generator .............
PG508, Pulse Generator Plug-in, 5S0MHz . vk
S-4, Sampling Head: . . ... . el s seaese
S-6,8amplingHead .............ccciiuninanins
SC503, 10MHz Storage Oscilloscope Plug-in ......
SC504, 80MHz Oscilloscope Plug-in
SC504, 80MHz Oscilloscope Plug-in
SG5010, Programmable Oscillator ... ...........
TR503, Tracking Generator for 492/4/5/6 . . . ... ... $1000

MISCELLANEOUS

Clarostat 240C, Decade Resistor . ...............
Datron 4200, AC Standard . .......
Eaton 20528, Amplifier, 100-512MHz. . . .. . ..
Eaton 380K11, Synthesized Signal Generator .
Eaton PM360, AM Modulation Section .. ... ..
Eaton PM3602, AM/FM Modulation Section .
EH Research 122, Pulse Generator . ........
EH Research 122A, Pulse Generator . .
EH Research 129, Pulse Generator . . .
EH Research 137, Pulse Generator . . . e
ENI 406L, Amplifier, 150KHz-250MHz . ...........
ENI 411LA, Amplifier, 150KHz-300MHz, 10 Watt . . $1200
Fluke 335D, DC Voltage Standard ..............
Fluke 5100B/05, Multifunction Calibrator . o2
Fluke 5101B/03, Calibrator . ........... o,
Fluke 5200A, AC Voltage Calibrator . . ...........
Fluke 540B, Transfer Standard ................
Fluke 752A, Reference Divider . . ... ...
Fluke 8505A, 6.5 Digit Digital Multimeter .
Fluke 8506A, Digital Multimeter. . . ... .. =
Krohn-Hite 3100R, Tunable Filter . ...............
Krohn-Hite 3103/R3103, Tunable Filter/

Rk Versionw. s % 27 oded 0% 788
Krohn-Hite 3202/R3202, Tunable Filter/

ROCK MBI, 2o il B o i ooty
Krohn-Hite 3342, Tunable Filter ................
Sorensen QRD 30-1, Power Supply, 30V-1A . .
Sorensen QRD 40-2, Power Supply, 40V-2A . . .. ..
Valhalla 27018, DC Calibrator. . .......... ... $950

Wavetek 166, Pulse Function Generator . .. $1200
Wavetek 178, Automatic Synthesizer . . .. .. .. $1850

Wavetek 186, Phase Lock Generator, SMHz .. . . ..
Wavetek 2002, Signal Generator, 1-2500MHz ... . . . $2000
Wavetek 2002A, Signal Generator, 1-2500MHz . . . $1750
Wavetek 3000, Signal Generator, 1-520MHz
Wavetek 3000-200, Signal Generator. .. ... ..
Wavetek 3001, Signal Generator 1-520MHz . .
Wavetek 801, Pulse Generator, 5Hz-50MHz
Wavetek 802, Pulse Generator,
5Hz-50MHzwDelay ............cocciveniinns
Wavetek 907A, Signal Generator, 7-12.4GHz ... ..
Wiltron 560A, Scalar Network Analyzer ..........
Wiltron 6609, Sweep Generator, 10-2000MHz . . . . . $4000
Wiltron 6659A, Sweep Generator, .01-26.5GHz . . $15,000

R & S Surplus
1050 E. CYPRESS STREET, COVINA, CA 91724

(818) 967-0846 - FAX (818) 967-1999
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1-800-546-2529.

| HAM GEAR FOR SALE cont. |

WHOLESALE FLEAMARKET merchandise
directory. 60 pages, hundreds of distributors
listed that you may contact who supply flea-
market/swapmeet dealers. All kinds of items,
incredible prices! Electronics too! Useful for
business or personal use. $12. JACOMM-
HG, Box 142, Wharton, NJ 07885-0142.

FACTORY BOXED, NEW, Struthers in-line,
RF directional wattmeter, (502-120-G1)
uses 3 plug-in elements included with manu-
al. Operates from 0 to 5,000 watts at frequen-
cies 2-1000 MHz. Factory new, carrying/stor-
age case w/rubberized inserts also included,
$200, free shipping CONUS. Limited quanti-
ties. EIMAC 4-1000A, $75. PSITECH PLUS,
(WA1HFN) 531 Gordon Ct., Room A,

MASTERCARD

SCPIO16
128 Channel /O Board

0 FREE I/O Tester board when you buy SCPIO16
O Directly drive many popular Solid State Relays.
2 Di drive sensitive mechanical relays.
.48 Control many different types of devices.
: 1@ Monitor wide ran?.e of sensors & events.

Q Interface to TTL, LS, HCT, ALS, AS, FCT, etc...
O Blews away performance of 8255 I/O boards.
Q@ Qutputs source & sink more current than 8255s.
Q Powerful yet very inexrensive. With software.

n

SCRELAY64
64 Channel Relay Board

64 SPST 10VA 100 VDC 70 VAC 0.5 AMP relays.

Use to drive solenoids, valves, relays, contactors.

16 Relays per 64 line gold plated header.

2 pins per relay line reduces resistance

Independent A & B lines on all relays

High density board reduces computer slots used.

O Sensitive relays minimize power consumption.

O Only 1.0 milliseconds to turn on/off relays.

o] Lor:gslife relays (10,000,000 operations).

gooooo

0 16 Byte wide ports. 8 In + 8 Out. 1/2 card size. [0 Cards can share same space via extended 1/O.
Q Sustained /O > 500 K Byte: g ﬁower on reset leaves relays open on power up.

s / Second.
low' load CMOS inputs.
read & write strobes.

16 Byte wide ports. 8 Input + 8 Output.

O High noise immu:ig ses
y O Full length PC AT form factor card for 8 bit slot.

o] power, grou

O Cards can share same space via extended /O. § O Input ports can read back state of any relay.
O Machine pin sockets make field repairs a snap. | & Gold plated 64 line headers support 16 relays ea.
a sil 0 Silk screened, solder masked, & gold plated.

Silk screened, solder masked, & gold plated.
RACK. SCDI!iELAYB

0 See SCREWTERM, TERM O includes manual and software.

1 SCREWTERM
16 Channel Screw Terminal Board

Order 7 Days A Week 24 Hours A Day,

Q Directly interfaces to any port on SCPIO16. Standard 7.50/7.50 Ema 1'6EJB:LQ'G()(-)L
a Squons 8 Input + 8 Output channels. ’ . : :

0 LED Bargray Displ:xs monitor inputs & outputs. Commercial 24.0/240ma 189.00
L0 Screw terminals for all I/O, control & power lines. Industrial 48.0/480ma 229.00

. § 9 Termination resistors increase noise immunity.
O Fuse protected power lines.

G Screw terminal blocks socketed for quick release.i  Cable set Eight 4’ cables  32.00
<] M‘i;’lmize yo# setup (ime‘_:1 brosss SCRELAY8 8optos+8rlys 129.00
uce maintenance and repair costs. | TERMRACK 8 hdrs/ 128 chnls 35.00
a . ;
0 Shvon Gon saiod Toatey with cietarping SCREWTERM 1 hdr/ 16 chnls ~ 29.00
1 Boards are Solder Masked & Silk Screened. SCRELAY64 64 Relays 495.00
48 1/O, Pwr, Gnd, Cntrl identified with legends. 32 Relays 295.00
3 3"x3" board with mounting holes & hardware. 16 Relays 195.00
Cable set Four 4’ cables 59.00
TERMRACK 240 Channels  489.00
128 Channel Termination Board 192 Channels  429.00
O Directly interfaces to SCPIO16 144 Channels  369.00
O Supports full set of 8 SCPIO16 cables. y o
o] Sumns 128 charinels. 64 Input / 64 Output. 96 Channels 299.00
02 solder pads for ea. signal, control, & power line 48 Channels 199.00
O Provides simple injerface to Solid State Relays. Cable set Five 4 cables  59.00
0 Easy interface to many other devices. 128 Ch s 205
O Simpfe intefface to wide range of sensors. - anneis 5.00
g %vegd rgd Tgurslgg b#ild&neg & wvivfihm y;rgtpping. Cable set Eight 4’ cables  32.00
ro old plated headers with ejectors. i
T Boards are Solder Masked & Silk Sanerias, IOTESTER Leds&Switches Eggg
0 /O, Pwr, Gnd, Cntr identified with legends. ’
& Large solder pads with plated through holes.
0 Wide dual signal traces increase reliability.

o]
a Plenty of well spaced mounting holes. We.send FAX data sheets & love FAX orders.

Write in 216 on Reader Service Card.

i LASERS ror

% Experiments We also carry
% Laser Light Shows  books and plans
% Cutting about LASERS.

Hundreds of various LASERs to choose from !

Make hundreds of extra dollars per month performing LASER light shows part-time |
WANTED: SURPLUS LASERS, LASER RELATED

EQUIPMENT AND OPTICAL EQUIPMENT !
= INPUSTRIES

CALL FOR FREE CATALOG!

TEL (909) 278-0563
LUA AN sl | FAX (909) 278-4887
1269 W. Pomona, Corona, California 91720

Benicia, CA 94510. 707-745-4804, fax 707-
747-5277.

SCPROBE

240 Channel Stimulus/Response
Qideal to test cables, wire harnesess’, PCBs
0 Use for ATE, testing switch matrices & boxes.
0240 Output paired with 240 Input channels.
0 Use to stimulate any line
B Then monitoring all other lines for responses.
O Set port 0 to stimulate any 1 of 240 channels
O Set port 1 to monitor selected channel.
Read port 0 to determine resopnse.
en scan 1 to 240 channels for response.
Multiple boards may be used in system.
collector outputs with 5.1K pullups.
Every output paired with an input channel
Uses only 4 ports in PC I/O space.

i se protected PC/AT form factor card.

O Gold plated 50 line headers. 48 signal+pwr/gnd.
0 Machine pin sockets make field repairs a snap.
0 Silk screened, solder masked, & gold plated.

=

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

PORTABLE TOWER, military AB-577 50 foot
push-up guyed tower. Heavy duty aluminum
construction will support large beam anten-
nas. Perfect for field day, emergency service
or permanent installation. $395, call or write
for flyer. Ontario Surplus, 585 Ridge Rd.,
Ontario, NY 14519-9165. 716-265-9096.

15KV CERAMIC Capacitors! 100pf, 50pf,
25pf. Silver Electrodes. Great for antenna
traps. New, 4 of each value $21 postpaid. A.
Williams, Box 201, East Flat Rock, NC
28726.

SCRELAY8

8 Optoisolators + 8 Relays
Q Drive solenoids, valves, relays, & contactors.
0 Monitor external events & power sources.
O Directly interface to any port on SCPIO16 board.|
01500 V optically isoated inputs.
O SPST 10VA 100VDC 70VAC 0.5Amp relays.
0 Sensitive relays minimize power consumption.
O LED Bargraphs qisplaé in%ut & output status.
'AC/DC 0..32 volt lines.
0 Independent A & B lines on all relays
0 Power on reset leaves relays open on power up.
O Fuse protected 'power lines.
o Sup%orts use of o?tional external power supply.
/O, Pwr, Gnd, Cntrl identified with legends.
0 5"x5" board with mounting holes & hardware.

MIDI SCMIDI16 MIDI
128 Line MIDI Digital /O Board

Q Control real world devices from MID! systems.
0 Tum 64 digital devices on/off as music plays.
O Accept commands from up to 64 digital inputs.
/O Tester board when you buy SCMIDIO
T Accepts MIDI commands from MIDI controllers
0 Programable MIDI Channel number 1 .. 16

o] ard computer converts notes to Outputs
0 On board computer converts mruts to Notes

O MIDI {INOUT/THRU on 5 pin DIN connectors.
0 Will drive any SCPI016 accessory

0 Uses same cables as SCPIO16

O Drives SCREWTERM, TERMACK, SCRELAY8
0 Will drive upcomming light dimmer board.

MORSE CODE Computer Interfaces $49.95
with CW filter $79.95 plus $3 shipping. IBM
ham license study programs $10 ppd. Over
700 IBM shareware collections (no adults)
$2.95 each ppd. Quantity discounts. Free
ham and IBM shareware catalog. Dynamic
Electronics, Box 896, Hartselle, AL 35640.
205-773-2758, FAX 205-773-7295.

Test all functions and write code to perform the same task.

GALs
Extract out the exact same fuse map, depending on the manufacturer and type.

|
a

Microprocessors

Extract out the exact same code for PIC, 16C54, 16C56, and 16C84.
Extract out the exact same code for Motorola 68705 series (U3, U5, R3, R5,
P3, P5), 80993, and 68HC705C8.

ACD also works with Intel, AMD, and other microcontrollers not listed.

Schematics
Design and layout schematics, and generate printed circuit board gerber
files for any project.

ACD can also provide additional resources for populating your circuit boards.

Disclaimer:
ACD works with copywritten secured devices only when the copyright holder is the customer.
ACD also works with secured devices that have not been copywritten.

GET PART OR ALL OF OUR CATALOG FROM OUR
FAX-ON-DEMAND SERVICE, 24 HOURS A DAY.

FROM YOUR FAX MACHINE CALL (909) 278-1225
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Write in 58 on Reader Service Card.

Call TODAY
for a price quote!
(703) 764-5361
please leave a message

5765-F Burke Centre Parkway, Suite 317, Burke, Virginia 22015
Write in 177 on Reader Service Card.

(703) 764-5361



7/8” HARDLINE, Cablewave Systems
SLA78-50J, 50 ohm, air dielectric, aluminum
jacket. Useful to 5GHz. $1.75/t., large quanti-
ty available. Call Ben at Ontario Surplus, 716-
265-9096.

HAM GEAR WANTED

MILITARY COMPONENTS wanted.
Capacitors, resistors, diodes, transistors,
semiconductors, ICs. Electronic Material
Industries, 818-842-5953, FAX: 818-845-
3613.

Attractive, multi-functional,
microprocessor controlied,
backiit LCD

Recalls (RCL) and Stores
(STO) 100 customer
programmed channels

Frequency &Transponder Agile
100 Programmable Channels
Microprocessor Controlled
Unique Stability Circuits
Selectable Bandwidths

| WANT it and | want it now. | want all of your
SIMM memory. IBM, Mac, new, used, even
defective. | want it all. Highest $ paid. Now
selling memory. We can beat any printed
price in Nuts & Volts. Call 1-800-4-MEMORY
now! Voice/FAX.

CB/SCANNERS

TOMCAT'’S BIG CB Handbook, by Tom
Kneitell 221 pages, illustrated. Everything
they never told you about AM, SSB, DX,
Freeband, legal and otherwise. Only $15.95
(+$5 postage, $6 to Canada). CRB
Research, Box 56, Commack, NY 11725.
(NYS residents add $1.73 tax). MC/Visa OK.
Phone orders 516-543-9169.

PAGERS. TONE only starting at $5. Numeric
pagers starting at $12. Alpha starting at $55.
We also buy/sell new and used pagers.
Credit cards okay. Write or fax 501-223-9406.
Software City, Box 23016, Little Rock, AR
72221.

CB & accessories, antennas as low as $4.25.
Meter 1KW $29.95. Five digit frequency
counter $49.95. Six digit $59.95. Radios,
noise toys, expander, and much, much more.
Call 1-800-713-3532 Visa, MasterCard only.
Catalog will be shipped with your first order.
West Coast Sales.

SALES, SERVICE: CB equipment, radios,
modifications, power mice, 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 “WORLD Scanner Report” is for
.novice & expert radio hackers committed to
excellence and rarity in the pursuit of VHF-
UHF scanning. Edited and published by Bill
Cheek, author of “The Ultimate Scanner” and
Scanner Modification Handbooks. $5/sample
issue or SASE for details. Box 262478-N,
San Diego, CA 92196; BBS/FAX, 619-578-
9247, 5:30pm-1:30pm, voice-only 1:30pm-
5:30pm, PST.

C or Ku LNB Input
Audio Expandor Circuitry
Made in the U.S.A.

AVCOM's New SCPC-1000D
Low Cost - High Quality SCPC Receiver

Automatic Frequency Control
(AFC) allows receiver to track
captured signal

SCPC-1000D only $ 799 but introductory priced at $ 475 !!

AVCOM's new Single Channel Per Carrier satellite receiver, model SCPC-1000D. The SCPC-1000D allows
owners of both C or Ku band TVRO systems to receive sports, talk shows, news; foreign language and other
SCPC feeds with excellent audio fidelity. The SCPC-1000D has many features not found on any other low cost
SCPC receiver. Features include 100 programmable memory channels, LNB Drift Compensation (LDC), LNB
Offset Error Compensation (LOE), Digital Frequency Lock (DFL), Automatic Frequency Control (AFC) and a
Universal Audio Expandor that works well with audio feeds with 2:1 and 3:1 compression. In addition the SCPC-
1000D has selectable intermediate frequency (1.F.) filters with bandwidths of 400 and 100 KHz for optimum
reception of wide and narrow band SCPC programs with smaller dishes. The attractive backlit, microprocessor
controlled LCD shows tuning frequency, LNB offset error, preset channel and signal strength as well as DFL,
squelch, AFC, audio bandwidth selection and more. To order or to receive additional information, contact:

IF Bandwidth (BW)  Saelch (SQL) reduces
Filter settings for wide noise between channels

or narrow band signals
Digital Frequency Lock

(DFL) provides internal o

(EXP) for 2:1 and 3:1
reference to prevent feeds
receiver drift

348 1450 whe 506 mEceiven ]

Receive brochures ON-LINE via AVCOM's new AVFAX.

Call from your fax and be ready to receive. 804-379-0500

Write In 99 on Reader Service Card.

FEDERAL FREQUENCY Directory! Kneitel's
“Top Secret” Registry of government
Frequencies, New 8th Edition. 268 Pages!
FBI, DEA, Customs, Secret Service, BATF,
Immigration, Border Patrol, IRS, FCC, State
Dept., Treasury, CIA, etc. & surveillance,
bugs, bumper beepers, worldwide US mili-
tary, 225 to 400 MHz UHF aero band,
Canadian listings, & more. Ultimate “insid-
er's” directory! Standard reference of law
enforcement, news media, private security,
communications industry & scanner owners.
$22.95 + $5 shipping ($6 to Canada). NY
State residents add $2.31 tax. CRB Research
Books, Box 56-NVT, Commack, NY 11725.
Visa/MC welcome. Phone orders 516-543-
9169 weekdays (ex-Wed.) 10 to 2 Eastern.

CB TUNE-UP MANUAL MASTER EDITION
VOL. 7. Provides specific model instructions
for channel modifications, clarifier conversion,
peaking, repair tips, power modifications,
500+ microphone wirings. EAGLE 2000,
EAGLE 5000, RCI2980, RCI2990, GALAXY
DX33HML, DX44V, DX55V, DX99V,
DX77HML, DX88HL, COBRA 148FGTL,
UNIDEN GRANT and more. FULLY ILLUS-
TRATED. Send: $26.95 + $4 shipping or 1-
800-821-2769 for orders only. Visa,
MasterCard, Discover, or COD accepted.
THOMAS DISTRIBUTING, 128 Eastwood,
Paris, IL 61944.

CBs, ACCESSORIES, SCANNERS,
ANTENNAS, MICROPHONES, COAX. Best
prices! Call 1-800-821-2769 for current flyer.
THOMAS DISTRIBUTING, 128 Eastwood,
Paris, IL 61944.

RADAR/JAMMER This new x and k band.
active digital radar jammer works at any dis-
tance 100% of the time. Call 717-671-8650
for info or a brochure. For orders call 1-800-
671-8117. BLUE MOON GADGETS, 6059
Allentown Blvd., #608, Harrisburg, PA 17112-
0992. VISA/MC.

SCANNER MODIFICATION HANDBOOK.
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
$18.95, +$5 shipping ($6 Canada). (NYS res-
idents add $1.98 tax.) CRB Research, Box
56, Commack, NY 11725. Visa/MC welcome.
Tel. 516-543-9169.

ever printed on scanner mods. Bill
is a perfectionist who will help you
convert your scanner info precisely
what you've always wanted!

May 1995
244 pages, large format, $29.95.

Cheek's Scanner Modification Handbooks
Vol 1: 160 pgs. Vol 2: 220 pgs, both large
format & $19.95.  Best Sellers for years!

Monitor America Essenmars
Federal/state/local frequencies,
with super detail. Everythin

you need! 800+ pages, $24.95

Twamers & Souet Frequendes

Henry Eisenson's best seller. Novice to
1o, it's MUST reading, fhl gmsed
y the experts. 320 pages, $19.9

Emergency Radio! Norm Schrein
Scannmg news as it haﬂ)e
FUN! 214 pages, $

Television Gray Market
How they steal cable programming!
Eisenson, 160 pages, $23.75

Ist book: \J\]I.
\(I(II $2ca
CA:

Index Publishing Group, Inc.
3368 Governor Dr, Ste 273N
San Diego, CA 92122

1-800-546-6707 - creditcards

Write in 60 on Reader Service Card.
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SYNTAX

o replaces STEALTH,
TNT, TVT, etc.

No tuning, flashing,
flickering or troubles

X000 0

Quality Control
100% Testing

Assures
No Returns

The State of the Art in Cable Solutions

CABLE TV DECODERS

VR PRICE A
50 = $35 ea.
100 = $30 ea.
500 = $28 ea.

| Price includes shipping |

WHOLESALE ONLY-NO SINGLES: 1-800-676-8131

(9AM to 5 PM EST)

2202020 2 20 20 2000 50 20 0 %

%
:
:
:
:
!
X
:
:

Write in 138 on Reader Service Card.
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Toner S
Cartridge =al | New

Hechiree 5= RRGTIY

5mW pocket laser
“bright as a He-Ne”

mmm Dealer Program 1 : m’fm‘"s‘m" Our new SuperBright laser
You do the recycling work, ® 1 Free Video Training Tape includes all drive electronics,
undm;lll.wm all the S N e heatsink, & collimating optics.
s ke 5 ® For complete information, The laser will run over five hours :

G — on 4 AA alkaline batteries. SuperBright
%%m@m Dealer Program 2 Red laser beam 635nm is shown
You ship “mm?:' ° mm;w 10 times brighter than 670nm. . at:(()l\;?n?alte
e e verde ® Fast Tumaround This laser blazes like a torch. YRRk
Fiom ot odicd e @ Generic Packaging actual size:

price foryou. ¢ see Fax documents# 2092 PI‘iGE' s.l 39 00 14" 17"
,,,m,m,. . Please includ :mar hippi - 1 handli
- ease include A or shipping and handling.
:::unaﬁ\“o:r ?;lil?:c::': ‘:yt:u:: :'1'1::- : z "nmmm.n:' “m::m 1 s CA residents add 8.25% mllm- tax.
omer. We'll deal your @ Prepaid UPS shipping Is
customer. You have your code on @ For complete information, T0 ORDER CALL
our prepaid shipping label. see Fax document# 2090* 1 (800) 996_6873
*To obtain Fax documents, use our Fax-On-Demand system. e
Call 516-467-0772 f F hi i ith a touch-t
Shone, 34 hra/dey, 7deys/week. Dia decomentt 4633 for an ndex. @ HI-Q PRODUCTS, INC.
ko Products Inc 506 N. Garfield Ave., Suite 200, Alhambra, CA 91801
Bhone: $16.667-3705 E-moth crencskoaeatcom 800=221=-3516 TEL: (818) 308-4400  FAX: (818) 308-4406
Fax: 516-467-3223 Fax-On-Demand: 516-467-0772

Iiis ni218°0H BenderSerias Card. Write in 176 on Reader Service Card.

SECRET CB Books 1-29, $10 ea; Sams
Books $15 ea; RCI 2950-2970 service manu-
al, $10. Call for free catalog of other goodies,

®
1-800-536-0109.
240+ CHANNELS CB/HAM/Marine radios
AM/FM/SSB/CW export/domestic: RCI,

Superstar, Galaxy, Mirage, Connex, Stalker,
Yosan, Uniden, Midland, & Cobra. Service &
. . modification manuals, antennas, meters,

O rTrl g e e m O n U QCTU l"l n 9 mics, kits, linears, modulators, 99 channel
readout freq. modification kit for

148/2000GTL/Grant XL. Infrared night

scopes & tons more stuff. Catalog $3 cash,

Expert Training from only $49.05| ttkateeta

VINTAGE TUBE CBs. LSASE list. RFD 1,

Box 75, Fort Kent, ME 04743. 207-834-6273,
e Save Money - Remanufacture your own carfridges ool s
e Make Money - Remanufacture them for others
e Famn up to $125/hour at home in your shop
e $30K - $250K fulltime income possible (really!)
e Huge market! Fewer than 25 in 100 toner
cartridges were remanufactured last year HR2510 HOTTEST CB/10 meter rig going
‘ 5 . up to 80 watts
e Low Cost, Highest Quality wdeotope and require chip change out! HR2510 with easy to
"H d N s | bl follow video tape and instruction booklet. 1.
andsOn" training available How to add CB 26-30 MHz. 2. Convert it to
. Sk slider. 3. Boost up to 80 watts SSB. 4. Add
e Complete videotape training packages from only Variable power. 5. Add talk back only §259.95
x plus $5 shipping. MO/COD/Disc/Visa/MC.
349-95‘ - $795 ([\lon.e ngher)! KDC Sound, 17294 FM3083, Conros, TX
e Extensive supplies inventory onhand for HP, 7730yt 15800256 0005,
CB RADIO Hacker's Guide! Wow! Big 150
Conon, App|e, |BN\/ and others pages; pictorials, diagrams, text. Peaking,
: : tweaking & modifying 200 AM & SSB CB
) fNo supply Tontraci requirements, franchise st sncoved Dot B kabibIE:
i ties! Which screws to turn, which wires to cut,
_ﬁfs Of foya “e; . ik " gréat (;;glpondemsn to |.adtq: Cgtgg, Cé)urier,
- 4 ialand, ealistic, 5 ears,
o s re"e types = vOn POING TeCh SopPe: Uniden/President. $19.95 plus $5 shipping
("live", voicemail and fax-on-demand) (86 Canada). NY State residents add $2.06
> . 3 esearcn, X o S mmack,
e Call for free literature or Demo Video ($10.00 deposii NY 11725. Visa/ MasterCard accepted.
Phone order M-Tu-Th-F, 10-2 Eastern Time,
e Call 815.748.5823 ext. 100 from your FAX 516.543.0169. faxiiaic)
machine/fax modem and request DOC# 7100 SCANNER MODIFICATIONS. Professional
level mods at reasonable prices. S meters,
e L A S E R G R O U P extended memory, Linkall memory controller,
// computer interfaces, auto crystal switch,
/ ‘ many more mods for all scanners.
\ ] '800‘5 2 7‘3 7 ] 2 Recommended by Bill Cheek. Mark Persson,
.~ 223 Palmer Court DeKalb, IL 60115 1-815748-5823 1208 Lochaly Chl.. Say Shores Y 11708,
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CELLULAR RESTORATION on your
800MHz scanner performed expertly for $40
including return shipping. Guaranteed. Keith
Perry, 607 Osage Dr., PO Box 816, Leander,
TX 78641. Phone 512-259-4770.

SCANNER HACKERS BIBLE Volume 1.
122+ modifications. Pro-2004/5/6, 23, 33, 34,
37, 39, 43, 46, 51, Yaesu, Kenwood, Bearcat,
Icom, Alinco, and Regency. Frequency fixes,
scan rates, interfaces, programmable chan-
nels, improving operation, antennas, and
MORE! $36.45. VISA/MC 520-782-2316.
TELECODE, Box 6426-NV, Yuma, AZ
85366-6426.

ROGER BEEPS/KEYUP TONES single and
multitone units. Kits and assembled. $19.95
to $29.95. For more information, faxes or
mailed literature requests or orders please
call Daltronix, 908-493-1658.

JHeCCH

ELECTRONIC WARFARE BIBLE: Covering
the entire spectrum of communications dis-
ruption of jamming. Indepth description of the
basic principles, procedures, and jamming
equipment used in this clandestine activity.
Covers: Television and commercial radio sta-
tions, aircraft and airport communications,
newswire services, shortwave radio, govern-
ment and intelligence communications, CB
radio, international frequencies, ham radio,
and much more! Information never before
made available to the public! Manual $25.
SPECTRE PRESS, PO Box 5112, N.
Muskegon, Ml 49445.

CE-232 SCANNER/Computer Interface!
VHF-UHF scanning at its best with cyberpow-
ered AutoProgram; AutoLog; AutoBirdie-
Reject; Auto Look Up; scripts and more for
PRO-2006/5/4 and |BM/compatibles w/512K,
MSDOS 3.1/up! Kit, program disk, manual:
$194.95 + $5 S&H; SASE for info:
COMMtronics, Box 262478-N, San Diego, CA
92196. FAX/BBS at 619-578-9247, after
5:30pm & before 1:30pm. Voice only:
1:30pm-5:30pm, PST.

ULTIMATE MODIFICATION BIBLE Vol. IV.
Most complete, and greatest modification
book in its time. 800 mike wirings CB and
ham, 400 CB modulation boost, 200 CB
PLLs, 175 ham radios, and 25 scanner modi-
fications. 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), MasterCharge,
Visa, or Discovery. Other calls: 409-231-
3753.

READOUT CHANNEL Kit for Cobra 148,
$54.95; Modulation kits for RCI 2950, HR
2510, Galaxies, Cobras, Ranger 3300, plus
more. Call 1-800-536-0109 for free catalog.

THE RCI 2950/2970 service & modification
handbook 100+ pgs. $37, HR 2510 $27-AR
3300/3500 $27. MAXTECH, PO Box 8086,
New York, NY 10150. 718-547-8244.

SCANNER HACKERS BIBLE Vol. 2. 110+
modifications for Kenwood, Icom, others &
scanning software. NO duplications from
Volume1! Specify 1.2 or 1.44MB. $36.45.
VISA/MIC 520-782-2316. TELECODE, Box
6426-NV, Yuma, AZ 85366-6426.

o’ monﬂtforody $19.00 per '
~ Call 1«800-7836\4@1?”&




MUSIC & ACCESSORIES

TURNTABLE, PHONO, record player parts.
Stereo needles/styli, magnetic, ceramic, crys-
tal cartridges. All Astatic metallic cartridges
custom rebuilt $19.75 postpaid. Obsolete
idlers resurfaced $8 postpaid. New 78 RPM
turntable, semi-auto or manual, magnetic/cer-
mic output your choice only $44.95 postpaid.
Super Reference Catalog $2 or inquiries to
West-Tech, PO Box 1415, Sebring, FL
33871. Phone 941-471-0922.

COMPUTER HARDWARE

FIBER OPTIC/ETHERNET. Four port fiber
optic transceiver by Canary. Direct fiber optic
link between up to 8 Ethernet stations/com-
puters. New in original cartons. $419 value
for only $95 each. 206-881-2797.

CHAFFIN ELECTRONICS INC. Call us for all
your IC needs. Let us save you $$$$. Call
Sales 614-574-4456, Sales 614-574-6906,
FAX 614-574-2124.

NEW MATH COPROCESSORS NEW and
pulled Intel 80386DX or SX-16/25/33 $16-
$30. Cyrix available also. Call Under The
Wire Electronics, 818-930-1121 or fax 818-
930-1123. 235 E. Colorado Bivd. #211,
Pasadena, CA 91101.

ZO==AMZZOO

LOW COST MICROCONTROLLER DEVEL-
OPMENT SYSTEMS: 80C552 (8051 core
processor) 8 channel 10-bit A/D, PWM, RS-
232 port, 32K ROM, 64K RAM, 24 more 1/0,
$120 each. 80C31 32K ROM, 32K RAM, 24
more 1/0, RS-232 port, $70 each. 68HC11 8
channel 8-bit A/D, RS-232 port, 32K ROM,
32K RAM, 24 more 1/0, $120 each. Complete
development system includes SBC, assem-
bler, disassembler, real-time execution and
debugging, monitor and example programs
($70 more). 40x2 LCD display $20. Universal
Microprocessor Simulator/ Debugger V2.1
$100 each CPU. 27C256 EPROM $15 for
ten. J&M Microtek, Inc., 83 Seaman Road,
West Orange, NJ 07052, Tel: 201-325-1892.

HARD DISK Technical reference on Disk.
This disk 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 must
have. To receive yours, send check or money
order for $7.95 to: Stewart & Associates, 244
Mid Rivers Centre, St. Peters, MO 63376.

NETWORKING KIT all the hardware neces-
sary to network your computers. Works with
Windows for workgroups 3.11 and then popu-
lar. SW (2) systems $49, (4) systems $99.
Dexis, 612-944-7670.

FREE ADVERTISING, Buy, sell trade, swap-
sheet. Computer, software, ham and video
and photographic related equipment. SASE:
Advertizer, 39652 West Idylwild, Bass Lake,
CA 93604-9711.

WE BUY MEMORY SIMMs & DIPs. Dynamic
& Static Memories. IBM Clone as well as
Macintosh Memories. Call: 907-227-4637.

START YOUR OWN TECHNICAL VEN-
TURE! Don Lancaster's newly updated
INCREDIBLE SECRET MONEY MACHINE Il
tells how. We now have autographed copies
of the Guru’s underground classic for $18.50.
Synergetics Press; Box 809-K, Thatcher, AZ
85552. 520-428-4073. VISA/MC.

CD-ROM DRIVES REALLY CHEAP! NEC
3X SCSI-2 CD-ROMs $85 ea. Toshiba exter-
nal 3301B SCSI-2 CD-ROM $55. Ideal for the
Macintosh or PC (PC interface for $15).
Other CD-ROMs available, too. (Open 9am-
5pm PST.) Call UTWE, 818-930-1121 or fax
818-930-1123.

CANON BUBBLEJET, Apple Writer Iink Jet
Refill Kit, highest quality complete with
instruction and 10 refills, $29.95. LOALCO,
Box 7117, Delray Beach, FL 33482. 407-241-
9990.

CRTs CHEAP. Buy direct from the manufac-
turer, save money. Mfg. all CRT types over
45 years. 3 Year Warranty. 19 inch tubes
$60, 25 inch $90. We specialize in Hi
Resolution computer/video CRTs and com-
plete repair of all monitors. T.M.C. 215-226-
0749/223-0388 9:00am-10:00pm EST.

MACINTOSH/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 peripherals. Used equipment
available. Mac Shack 716-377-9230, FAX
716-377-9573.

The RF Connection

213 North Frederick Ave.
Suite 11NV
Gaithersburg, MD USA
20877

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....... $5.75 PinsOnly....... $1.50
UG-21D/9913....... $4.00 Extra Gasket.... .50

Amphenol 83-1SP-1050 PL-259 ............ $0.90
UG-176/U Reducer RG-59/8X... .25 or 5/$1.

UG-175/U Reducer RG-58/58A. .25 or 5/$1.00
J&I Silver Teflon PL-259 MIL-Spec................
............................................ $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/ft or $59.00/100ft

Also New: RG-8X Clear w/UV Jacket 98% Cu
T T Tl S A $14.00/100ft

Call for Specials of the Month

Full Line of Audio Connectors for lcom,
Kenwood, and Yaesu

8 Pin Mike Female
8 Pin Mike Male Panel ..
13 Pin DIN for Kenwood
8 Pin DIN for Icom.........
8 Pin DIN for Kenwood ...

Prices Do Not Include Shipping

s B v BBS:520-5708 ~ P.0.BOX 2042
FAX  301/869-3680 CARBONDALE, IL 62902

THE BEST
8085 MICRO-
PROCESSOR
TRAINING
SYSTEM

& xe

2 e
1 162" [ g
WUST GOT BETTER!
No other training system we know of comes close to
matching the PRIMER's features at this low price. The
PRIMER teaches more and is easier to use than other
comparably priced trainers. The over 100 page Self
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
temperature sensor, 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 8085 in machine
language. Continue on to programin Assembler, Forth,
and BASICwithoptional upgrade and 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.

=ENAT inc.

618-529-4525  FAX: 618-457-0110

Write Iin 133 on Reader Service Card.

HEWLETT PACKARD calculators. We buy,
sell and trade 41C, CV, CX, 100LX, 200LX,
palmtops and 71B calculators and portable
printers. Phone: 610-588-2600. FAX 610-
588-1727.

UPS SPECIAL Clary 400 VA compact UPS
orig. cost $425, 5+ price $32 ea. Less batt.
Pikul & Assoc., 314-937-0335.

OBSOLETE ICs, SLOW OR BAD SIMMS.
We buy mother bds. All types of memory bds.
EVEN SOLDERED IN CHIPS. We buy it all.
Call John at L&M Technical Recycling. 1-800-
514-3447.

ZENITH COMPUTER PARTS SupersPort
286/386 keyboards, new, $25 each. Power
supplies $30 each. Many other parts for
Zenith computers. Call Surplus Trading
Corp., 616-849-1800. We ship UPS COD.

NEW HARD AND FLOPPY DISK DRIVES
360K floppy drives $8 each, $50/10. NEW
1.44 meg 3.5 floppies $25 ea. New Toshiba
MK234FB 106 meg SCSI $59. Call UTWE
818-930-1121 or fax 818-930-1123.

ity

Qual

Yes, we can help with all your cable needs

QUALITY PRICES
QQUALITY SERVICE
QUALITY PRODUCTS

1-800-334-3043

9am-5pm M-S - Same Day Shipping
1 FULL YEAR GUARANTEE

CALL TODAY!....

Write in 98 on Reader Service Card.

Data Acquisition
for Windows

priced at $99
NO External Power
Required

DACQ-25 Features

* Plugs into Computer
Parallel Port

* 8 Analog Inputs

* Digital, 8 In, 6 Out

* Powerful Analysis
Software

base, Computer Corp.
P.O. Box 950, Pasadena, CA 91102
818-583-5525

Write in 59 on Reader Service Card. 13



*NOVAPLEX

The One-Stop Source for Gable Parts, Tools & Accessories

Only Novaplex Brings You So Many Great Low-Cost Converters

= The New Centurion converter offers o number of powerful features:
* parental control *favorite channel memory
®swifched AC outlet *batteries included
*sleep timer *iumper cable included

* remote confrol included ®illustrated user manual cﬂnlupmn
* guto/manual fine-fune *|ED display e R

Introductory Offer! For a limited place your orders soon—demand for the Centurion is high!
time only, 10-lot price is only:

NOVAVISION

Watch one channel Panasonic TZPC 145 Converter

and record another SA 8511-300 Converter
an ;
q u;ntity - Units sold with wireless remote control & batteries
Features include: parental control (Panasonic only), last Panasonic TZPC 145 S 65

channel recall, favorite channel memory, sleep fimer, channel 2 or 3; 10-lot prices
MILLENNIUM

- | channel 2 or 3 available.
Configure the vari- In quantities of 10 or more, $65 SA 8511 channel 3 8-lot: $ 65
ous option pack-

ages to suit your Also: Panasonic TZ - PC 175 Series Converter w/volume.
needs

10-lot: ’ Topcases for Panasonic, SA and Jerrold (all models) also
: available. Call for pricing and availability.

Quality SA-Compatible Remotes Full Line of Jerrold-Compatibles

Also ovailable:
Tocom, Hamlin,
Pioneer, and
Panasonic com-
patibles; oll
prices quoted in
this ad are:
10-lot
prices

SRC 8600A SRC475A (w/volume) ~ SRC175A SRCO75A PIRC82A JRC450A JRC550A (w/volume)  ZRC 3 (Zenith)
Operates 8600 on- Operates 8540 & 8590  Operates 8500-8590  Operates all beige Operates Pioneer Operates Jerrold DRZ Operates DP, DPBB, DV, Operates ll Zenith
screen programming series volume-control series non-volume 8500 series converters 8200 series converfers 450 series converters DN 587, Starcom VI, PM, PZ, ST series
converters converters converters & DL4 series converters

$6.25 $6.25 $5.75 $5.75 $6.25 $5.75 $5.75 $6.00

Dozens of other items in stock! Call for quantity discounts!

Jerrold- & SA-compatible fopcases with lenses fom  $3.25 Kester Solder 44 Coresize from  $8.45/roll
Torx Bits & Drivers (all brands) from 3.95 Jumper cables (1, 3 & 6 ft.) from 60
Capacitors (every volfage) af 10004of prices from 06 Jermold- & SA-ompatible bezels & lenses from 95

Call for your free catalog! NO DESCRAMBLER SALES!

@S Call Toll-Free sam-6pm PsT 800-644-6682

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.




UARANTEED |
PRICES
FROM:

$14.00

T0

$49.95

P5-D & PV5-D

CF- Series

8500 Dual Module
8530 Dual Module
8535 ual Module

8536 Dual Module
8550 Smart Board
8570 Smart B_oard

MASTER COMPONENTS (B00) 233 0070

SUPER GABLE TV TURN ON MODULES

PV7-D & PBB7-D (including R or V Models)
1 Wire Smart Board Available

1 Wire Smart Board Available

8580 Smart Board
8590 Smart Board
8600 Smart Board

03V & 07

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

[ COMPUTER HARDWARE cont. ]

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.

BRAND NEW new with warranty!
Motherboards PENTIUM 75/90/100 w/CPU,
256K cache, EIDE $350/$395/$450. Fastest
486DX4/100 $205. DX2/80 $145. Multimedia
kits $125. FAX/modems 14,400 BPS $45.
Monitors, LASER PRINTERS, software, hard
drives, IDE, SCSI 65 meg-1.7 Gig. $55-$750.
Notebook hard drives 120-1300 meg avail-
able. Call for items not listed. CCl, 714-778-
0450.

EASILY CONNECT shortwave radio to PC!
Satellite photos, weather charts, text, appear
on screen. Decode teletype, morse, packet
signals, etc. into words. Enclose $49 check or
MO for 9 or 25 pin serial port unit. INFO,
SASE. Howard Olsen, 5411 Atlantic View, St.
Augustine, FL 32084. (Kit only $19 ppd.)

TANDY/RADIO SHACK Model 1/3/4,1000
Support. Monthly magazine, software, parts,
repair. Computer News, POB 50127, Casper,
WY 82605-0127. 307-265-6483.

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, MI.
616-849-1800.

www.usedcomputer.com - The Used
Computer Mall™ at http://www.usedcomput-
er.com on the world wide web lists nearly
1000 dealers who buy, sell, and trade used
computer equipment, and supply parts and
service, too. They are well indexed by brand
and type of equipment, so that you can quick-
ly find the dealers you need. Visit the mall
today to fill all of your used computer equip-
ment needs.

MONITOR AND CPU schematics for
Hyundai, Packard Bell, Compagq, Apple,
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.

1 MEG memory upgrade, no SIMM sockets.
Need 16 bit, AT buss, AST premium card
w/docs. Great way to add up to 4 meg RAM,
only $30 ea. + S&H. Renew Science, 414-
739-8292.

NEW COMPUTER POWER SUPPLIES. New
full tower supply 230 watt $30. Cube AT
power supplies with switch on the side 235
watt $28. Supply for full size AT case 230
watt $25. NEW XT power supplies 150/135
watt new! $18/$12 ea. Call (open 9am-5pm
PST) UTWE 818-930-1121. Fax your supply
needs to 818-930-1123.

ANALOG/DIGITAL I/0 CARDS from $29. Up
to 8 different boards can be operated simulta-
neously from your PC's printer port. Available
boards include 24-bit A/D converters, 12-bit
DACs, LCD displays, relays, digital /O, ther-
mocouples, etc. Atlantic Technologies, Inc.,
POB 26, Newtown Square, PA 19073.

DESCRAMBLER

BUY DIRE(‘T FRON[ THF Mz NUFA("’]‘U]{JL'. ( '(

SYSTEMS ON THE MARKET W'E GUARANTEE TO BEAT ANY ONE S
PRICES ON SAME QUALITY ONE PIECE SYSTEM.

SPECIAL:

UL!! .’

ALL IN ONE

CONVERTERS/DESCRAMBLERS ONE PIECE SYSTEMS.

NO MORE MESSY WIRES OR POWER SUPPLIES REQUIRED

VIPER II REPLACE ALL TNT, TVT, STEALTH

PANS
TVT-3G

SPEALTH 2 &
PIONEER ...:..05¢ 5

$145.00

Write in 175 on Reader Service Card.

WANTED: TRACKSTAR card, manual, and
software. Card originally made by Diamond
Computer. C. Ellis, 1129 East Mission,
Phoenix, AZ 85020.

486 DX/100 computer systems, 4 meg RAM,
210 megabyte HDrive $450. 486DX 2/80
$425. SVGA monitors $165. Word processor
$150. CClI, 714-778-0450.

HEWLETT PACKARD plotters. Refurb with
60-day warranty. HP 7475A $199.95, HP
7550A $299.95. Both do up to 11 x 17 draw-
ings, and work with all popular CAD and
graphics programs. Comes with pens too!
Larger also available. Stewart & Associates,
1-800-704-6500.

402 392 2284

Ask For Purchasing...

an :
Let’s Deal!!

Write in 136 on Reader Service Card.

Digicom Communications, Inc.
Importing & Exporting Nation Wide

$ /ey S

The Only Company
That Carries The Newest 1996 ltems,
AL’95 Prices

rrfid g e We Have Many Other
| Micro: 8570-8600 $13 Products Not Listed.
| ZZSS 8Ds%'rgwsr\£|odules for
| 8850$7 Ask For Our Free
New Dropfield Three Wire Catalog.
Data Modules For 8500-8536 i
$5 30 pc. Minimum
New Two wire data for new Order

‘96 converters. No brakes or
Jjumper cuts.

Zenith Z-Tac Modules ST-1000,
ST-1086, ST-1600 Etc. $5

1-(800)-250-3187
Tel/Fax: 1-(305)-638-9392
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. 640 x 480 standard video capture

card.

S

—_—
4.

3X magnification |

from Snappy |

picture.

he Snappy video digitizer from
Play, Inc., provides high-quali-
ty video capture from an inex-
pensive device that connects to the
IBM printer port. The Snappy sug-
gested retail price is $199.95, but its
street price is closer to $189.95.

Snappy boasts 16.8 million
color capture. Compare this to the
average video capture card that
captures 256 or 32K colors.

Figures 1 and 2 show the same
scene, same screen resolution of
640 x 480 pixels, using the same
video camera and lighting; one was
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3X magnifica-
tion from video

capture card
picture.

~ 3X magnifica-
i tion from 1500
. x 1125 screen
resolution.

captured from a standard video
capture card, the other from
Snappy.

While the pictures at first appear
the same, notice what happens
when we enlarge the same sec-
| tion of each picture (see Figures
3 and 4). Figure 3 shows the
video capture card picture. It is
starting to show pixelation and
become blocky. These effects
__ become more noticeable when
| the picture file is printed. Figure 4
shows the Snappy picture.
Snappy also has the ability to
| break through the 640 x 480
pixel resolution barrier and cap-
ture a picture at 1500 x 1125
(see Figure 5). This picture is at
. the same magnification as
Figures 3 and 4. Notice the
absence of grain and pixelation
. in Figure 5. This file would print
L very well.

------------- Making Toast

Many of the research and
development people at Play,
Inc., who developed the Snappy
cut their teeth on Amiga video
technology. They bought the
Amiga’s highly acclaimed
“Video Toaster.” For those
non-Amiga enthusiasts, the
Video Toaster provides
broadcast quality titling and
video special effects for a
fraction of the standard cost.
. If you'd like to see the
. Toaster in action, watch an
| episode of the science fic-
- tion show Babylon 5. All
special effects for the show
are created using Amiga’s
Lightwave software and
Toasters.

Although the Amiga (and
Commodore, for that mat-
ter) computer is no longer
in production, they still
remain hard at work in
Hollywood. Many small
cable companies use the
Amiga and Toaster for spe-
cial effects and titling.
Sometime next year, a video effects
board named “Trinity” — that is an
advanced version of the Amiga’s
toaster — will become available
from Play, Inc. for the IBM PC. Well
that’s enough of this, back to the

Snappy.

Snappy Technology

Snappy uses a new technology
it calls “Software Time Base
Correction” that enhances the video
signal as it is being digitized. I'm
glad the former New Tek people

| and, if you're like

have discovered the way to digitize
color video without resorting to mak-
ing three passes using different
color filters in front of the camera
(soft applause).

------ System Requirements

The Snappy requires a 386
processor or better, 4 megabytes of
RAM, Windows 3.1 or higher,
mouse, 3.5" floppy drive, hard drive
with at least 4 megabytes of free
space, and a print- %3
er port. Most PCs
only come with a
single parallel port

most people, you
have a printer con-
nected to it. Well
not to worry, you
can purchase a
simple Data
Transfer A-B
Switch that will
allow you to con-
nect two devices to
your single printer
port.

Software
Installation

Software
installation is a
snap. Place the
installation disk in
the 3.5" floppy.
From the Program
Manager in
Windows, choose
the RUN command

from the FILE
menu. Type
A:\Setup and

press Return. If

your 3.5" floppy is

the B drive on your computer, then
type B:\Setup. Follow the installation
directions on the screen.

The software creates a
“Snappy” work group that contains
the Snappy icon. Double click on the
icon, as you would do for all other
Windows software, to start the pro-
gram.

working with Snapp

An overview of the Snappy con-
nection to the computer is illustrated
in Figure 6. The Snappy device
plugs into the computer’s printer
port, either directly or through an A-
B switch. The Video Out of the video
camera or VCR is connected to the
Video In of the Snappy. If you want,

| the Snappy device has a Video Thru

]
|

that allows one to connect a monitor
to view the incoming video picture.

Snappy

by John lovine

Once you have the Snappy set
up, double click on the Snappy icon
to start the program. If you didn’t
plug the Snappy into the parallel
port, or forgot to switch the A-B
switch to the Snappy, you are now
looking at an error message (see
Figure 7). Simply hit the cancel but-
ton, connect the Snappy, and re-
start the program. The opening
screen on the Snappy is illustrated
in Figure 8.

Clicking on the Preview button

Video Out

©. Overview of Snappy connection into computer
system using a data switch box on the printer

port.

| allows you to view the video picture

sent by the camera. The preview

| feature allows one to work without

having a monitor connected to
Snappy'’s Video Thru jack. However,
the preview picture is a small (160 x
120 pixels) black and white picture
that is only updated two times a sec-
ond. The preview mode is illustrated
in Figure 9. If there is no video sig-
nal being sent to the Snappy in pre-
view mode, the screen is filled with

| static.

When you have the picture
established in the preview screen,

| click on the Snap button. The pro-

gram immediately starts digitizing
the video picture, while making the
sound of a camera shutter. When

| the program finishes capturing the

video, it displays the picture on the
screen. Hit the ESC key to return to

| the main menu screen. Once at the



Program Manager

I
Tiie_Options_Window _fieip

Snappy

e
| e

; 7 Error message from Snappy
| program if Snappy device isn’t
. _connected to computer’s printer
i _port.

2
{
|

I 10. Snappy’s “Setup” screen.

B

11. Snappy’s “Adjust” sc;een.

main menu, you can save the cur-
rent picture or start over.
----=-------- Setup & Adjusi
An in-depth discussion of the
Setup and Adjust options are
beyond the confines of this article. |
will give a quick cursory look at
these control features. Clicking on

the Setup button brings up the |

Setup screen (see Figure 10). Most
of the controls are self-explanatory.
Under Video Source, you may
choose either “Live Camera” or
“Tape/VCR.”  Selecting  “Live

Camera” informs Snappy that you |
have a stable video source. If you |

are not sure of your video source,
choose the “Tape/VCR” option.

To take a really good picture
with a “Live Camera,” turn off the
auto-iris and/or auto focus on the
video camera. Avoid illumination by
fluorescent lights; their flicker may
interfere with Snappy.

“Snap Type” options are
“Moving Video,” “Still Video,” “High-

Quality Still,” and “Highest-Quality |

Still.” Each option determines how
many fields the Snappy uses to cap-
ture the video. For those of us who
are not familiar with TV or NTSC
technology, the picture on the TV
screen is updated 60 times a sec-
ond. Each update is called a field.

Each complete TV picture is com- |
prised of two fields. So we can |

deduce that the TV screen picture
changes 30 times a second.

The “Moving Video” option cap-
tures one picture field in 1/60 of a |

second. “Still Video” uses two pic-

ture fields and provides image |

enhancement
improve picture quality.
Quality Still” uses a four field picture
capture. Naturally, the video picture
can not be moving. This option
takes twice as long as “Still Video.”
“Highest-Quality Still” uses eight pic-
ture fields.

processing to |
“High- |

The “Image Type” option allows |

you to chose “Color” which is the
standard option, Black & White,
Color Negative, and Black & White
negative. These options allow one
to digitize negatives into positive
images and vice versa. When using
the “Color Negative” option, it will be
necessary to adjust the color sliders
(see the following section on
“Adjust” controls), to compensate for
the orange mask used on color neg-
atives.

By clicking on the “Adjust” but-
ton on the main screen, you are
taken to another screen (see Figure
11). On this screen, you have nine
controls for adjusting different
aspects of the picture. The preview
window allows you to view the
changes you make to the picture.

Each one of the slider controls
— “Color,” “Brightness,” “Contrast,”
“Picture,” and “Sharpness” — may
be adjusted from a value of -50 to
+50.

The top button controls adjust
“Hue,” “Red,” “Green,” and “Blue.”

Using the Adjust controls properly
can improve the quality of the digi-
tized image.

Digital Paint & Morphing

Snappy is intelligently packaged
with two additional software prod-
ucts: Fauve Matisse SE (Snappy
Edition) is a 24-bit paint program,
and Gryphon Morph is a morphing
program.

Once you have a digital picture
on your computer, the two most
commonly employed softwares
used to manipulate those images
are a paint and morph program.
Each of these full-featured pro-
grams deserves a review of their
own, which we can not do right here.

The Fauve Matisse program
employs most of the tools common
for paint programs. It has interesting
perspective and filter tools that |
have not seen in other software
packages costing more than the
whole Snappy ouffit.

The Gryphon Morphing soft-
ware is capable of generating high-
quality morphing movies from still
picture files. This morphing package
was used in Bram Stoker’s Dracula
and for the generation of a few Time
Magazine covers. It has a few inter-
esting features | haven’t seen in
other morphing packages.

One is the ability to create “Flip
Books.” The “Print Flipbook” option
from the file menu prints the individ-
ual frames of an .AVI movie for col-
lation into a flippbook. The second
featured | noticed is the “Caricature”
option. This feature allows you to
generate caricatures from still pho-
tographs. While similar to the stan-
dardized “Warp” feature of most
morphing software, it contains
masking controls ideally suited to
generate caricatures.

S e Sl o Overview

The Snappy is an excellent
product. It surpasses video capture
cards in image quality and brings
one into the arena of true digital
photography. But don’t put your
video capture card out to pasture
just yet. Snappy cannot create or
record digital movies (.AVI) from a
video source.

The additional software pack-
ages make the Snappy an excep-
tional buy. If you don't yet own a
morphing and paint program, this is
the way to go. NV

Snappy — $189.95

Available from:
Images Company
P.O. Box 140742
Staten Island, NY 10314
(718) 698-8305

Visa and MasterCard
accepted.

P I CProgrammer

Development Tools

® Programmer for PIC 16C5X, 16C6X,
16C7X, 16C84, and 17C4X in DIP
packages.

® Conditional Assembler and Simulator.

® Emulates program memory, registers,
and 1/0 for the PIC 16C5X. !

o Instruction-level emulation for the PIC
16C71 and 16C84.

® Programmer only $755, Complete
package $245. 15 day money-back
guarantee.

Low cost

Microcontroller
Development Systems

80C552, 80C31, and 68HC11
development systems include single
board computer, assembler,
disassembler, real-time execution and
debugging, monitor program, and
examples.

ROMY-16
EPROM EMULATOR

Emulates ROM or RAM in 8- and 16-bit
systems. $195 (2716-27256) or $245
(2716-27010). Window/menu driven
interface. 15 day money-back guarantee.

J &M Microtek, Inc.

83 Seaman Road, W Orange, NJ 07052
Tel:(201)325-1892 Fax:(201)736-4567

Write in 61 on Reader Service Card.

==p Supports A and E Series HC11's.
==p Single 5 Volt SuppN Ebar-hon
in-Board RAM.

cking.

il Reset/Power Supply Munagemenr..
— Tmy 2.5 by 3.5 inch footprint.
==p RAM can be Battery Backed.
==p Easy Memory Banking Logic.

$11

Single Piece Price !

Phus $5 S&H
= et

one
ystems, Inc.

= BASIC11 and Real-Time Kernel Available.

Plus $5 S&H

CT Renkdes plonen
4 68 S Tax.

$159

eatstone | 3 Marine Avenue
ystems, Inc. Clinton, CT 06413

(203) 669-0401 fax (203) 669-2838
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Write in 135 on Reader Service Card.

Llowest Cost

New ! Highest Accuracy
Data Acquisition

Take a look at the Intelligent DVM!
Priced from $239.95

WIDEST RANGE, GREAT FLEXIBILITY

| COMPUTER HARDWARE cont. |

STUPID CHEAP MEMORY FOR YOUR
SYSTEM FOR AS LITTLE AS $20/MEG!
Using our 3 meg RAM card ($15) and socket-
ed memory for $15/meg, you can add 3 meg
of RAM to your system for $60. 286, 386,
486, 586 required. Multiple cards in one sys-
tem okay! Supports extended, expanded or
XMS standards. Call UTWE 818-930-1121
for details.

COMPUTERS, ACCESSORIES, BELOW
WHOLESALE! EXCELLENT BUSINESS
OPPORTUNITY! Direct from foreign manu-
facturers. Anyone can! Large quantities not
required. Complete step-by-step guides,
addresses, tips, etc. $12 postpaid. SMI, PO
Box 2800-C, Hendersonville, NC 28793.

DISK CONTROLLERS FOR IBM PC 8/16/32
bit MFM, RLL, ESDI, SCSI, IDE, and CD-
ROM, too! Call UTWE with your needs.
DTC3270 VESA local bus SCSI-2 controller
$95. NEW with all docs and drivers (including
ASPI). New 16 bit 1:1 MFM $20 ea., cables
add $2.50. Adaptec 2322B $25 more 8 and
16 bit SCSI interfaces arriving soon! Call
(open 9am-5pm PST) 818-930-1121, fax
818-930-1123.

IBM KEYBOARD Emulator: Tiny module
allows PCs to start-up with no keyboard
attached. Technician’s pocket tool, commer-
cial applications, or any dedicated IBM com-
puter. $39 @ Two-Bit Score, 4418 Pack
Saddle Pass, Austin, TX 78745. 512-447-
8888. TWOBIT@I0.COM http://www.
io.com/~twobit

SONY MULTISCANS 0.26DP 15.7 thru
36KHz CGA thru SVGA (1024 x 768 1). Great

QUALITY NAME brand computer products,
excellent prices; AST, Digital, Hewlett
Packard, MicroSoft, 32,000 products, new
and used desktop and notebook computers;
custom configurations; major credit cards
accepted. Call/FAX for complete catalog on
disk. Applied Computer Technologies, 703-
771-8152. FAX 703-771-8588.

NEW FOR 1996! UJ'S®, EMULATOR, TEST
INSTRUMENT (REFURBISHED, DEACTI-
VATED, MODIFIED, CELLULAR PHONE)
EFFORTLESS 5 STEP, 5 MINUTE PRO-
GRAMMING, (FOR COMMERCIAL USE).
UJ’S EMULATOR SYSTEM EXTENDS
MOST POPULAR MOTOROLA AMPS
SOFTWARE (9122 BELOW ETC.) TO PRO-
GRAM FIRMWARES TO 9525, (FWs 9525
above, EE2, EE3, 80#, NOT PROGRAMM-
ABLE.) REPAIRS 0000FFFFS. UJME-1EE
EMULATOR SYSTEM OPERATES ON
12.5VDC OR 117VAC, INCLUDES PRO-
GRAMMING HANDSET, 5 MODE EMULA-
TOR CONTROL BOX, SOFTWARE MAMPS-
1EE-G2 (AMPS 9122 BELOW, NAMPS,
ETACS & G2E TO 9525 FIRMWARES), AC
ADAPTER, INSTRUCTIONS AND TECHNI-
CAL BACK-UP. $369.95. SAVE $98, COM-
BINATION OFFER: EMULATOR SYSTEM
UJME-1EE WITH YOUR CHOICE, 3 OF 5
LISTED INTERFACE CABLE HARDWARE
SETS, PLUS BONUS DATA TRANSFER
SWITCH BOX AND LAB TYPE REGULATED
3 AMP 12.5DC POWER SUPPLY $674.95!
INTERFACE CABLE HARDWARE SETS
SEPARATELY: $119.95 EACH. (1) 4PCS-
F/P 1EE FOR FLIP & POCKET PHONES. (2)
1PCS-UC-1EE BRICK & ULTRA CLASSIC,
(3) 1PCS-B/M BAG/MOBILE, (4) 1PCS-UCII-
1EE ULTRA CLASSIC Il, VISTA OR (5)
1PCS-E/F-1EE ELITE FLIP PHONE. S/H,
COD, FEDEX, 2ND DAY AIR $24.95 PER
ORDER. PAYMENT POSTAL MO OR BANK
CASHIERS CHECK. 1996 CATALOG,
ORDERS, ETC. TELEPHONE 702-642-
0325. LESS BUSTER’S ELECTRONICS,
2039 CIVIC CENTER DRIVE #176, N. LAS
VEGAS, NV 89030

; for Omegas $175. Generic SVGA color moni-
5% digit (18 bits * sign) resolution, +200V to + 0.1uV, .006% DeltaQuest | fors from $125. Expert Sony repair, parts
accuracy, 15 or 55 conversions/sec. Eight differential input 4960 avallab‘le. dD?:q'I(e: g‘?°“’25'1g$"éﬁgﬁf?;g
multlplexer. Internal temperature measurement for thermocouple Almaden gol:f?:s:; 'Mo' 6"3028_ 3?3_537 0335.
compensation. Two digital outputs and two digital inputs for control Expwy
of the measurement process. Simply connect to the printer port. Suite 238 &%”éﬁéipﬂ:&éEg&gﬂr?”%oysiu'{rﬁ:‘l
EASY TO INSTALL, EASY TO USE SanJose, CA |  386DX-33 CPU, max. 32MB RAM, IDE &
Powerful Microsoft Windows based software makes data acquisi- 95118 floppy controllers on-board, two serial ports,
tion a simple task. Includes programs required for measurements to Phone:(408) one parallel port. 8-slot ISA passive back-
be rescaled, recorded and graphed with a wide range of selections. 097-8644 f"fg‘fu"gé‘[;‘°1¥gg:;daargdngevw‘;;gg;‘;‘?ﬁ\'gns‘"}s
' Software can be hidden and/or customized. Write your own 3 ry, limited quantity. $159 with OK RAM, $215
programs in Microsoft EXCEL, Visual Basic, Word 6.0 or C++ to FAX:(408) with 2MB installed, etc. 10% off for ten or
control and transfer data through DDE (Very Easy). 997-6730 more. Going fast. 1-800-505-0019.
Write in 96 on Reader Service Card.
errold HEX Drive
v leWStal‘ J REMOTE CONTROLS
Fr - R compatible with these comp
¥ =
e e Jerrold 19 1025
A" x 2" 1-9 12.50 400/450/550 7.65 6.40
" x 4 1-9 1450 CFT-2000 8.75 7.65
These security bits are compatible Scientific Atlanta
with all the following companies: 075/175 7.65 6.40
Pioneer 6300 round bit (wri-notch) 13.95 475 Volume Control 8.10 6.90
Pioneer round bit (no notches)  13.95 8600 On-screen Display 8.10 6.90
Jerrold Flower-head Zenith
Security Screwdriver—7" 17.50 RC-1000 8.35 7.15
Hex-drive Hand Rartchet
Fits all our TORX and Hex bits 5.95  Prices for all of the following: 85 1765

Model 2020-85 CHANNEL CONVERTER ../REMOTE

these great

lﬁcﬂchogrr\'el Reclosll grmnt$JConhol i o Steel-shank Panasonic
_ Favorite Channel Scan  Sleep Timer 64,95 55.95 mugne“( screwdriver FQ :ig
Model 2520—w/vo| comrol 20+ for Hex-i bits 5.35 0
© 5 'orHex- nsert bits Hamlin
79. 95 77 95 75 95 > RCPX, CRP-5,
. Includes CRP-6, CRP-7
Screwdriver | Qak s
nnl45 g:\g:‘:yhfe(;ur Sigma Series ‘
‘ gfamnml Recall 1" TORX bits | Pioneer ‘
s Choneel Ston (also shown: 2" and 3" bits) | BR-82 |
Sleep Timer only 'I/‘\(l)lc&omd ,
¢ 1 10 204 els
| 7395 6995 6795 19.95 -
S & : whesie
v Many Other Items
Pre— Vochatucne | TORKBITS e sizc
I USTOMER SERVICE ’ : %
\ \ - ‘ \ (909) 483884 <A IommSda Tax7ie sl
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BUYING & Selling IBM computer parts.
Repairing most IBM compatibles, C-64,
Timex, and other classic machines. SASE for
info. Computer Classics, RT-1, Box 117,
Cabool, MO 65689. 417-469—4571 FAX 417-
467-4571.

PCs CUSTOM designed and built, special
features incorporated to your requirements.
We can build them small, wall mount, anti-
vibration, sealed, super cooled, or whatever
your needs. Quantities as low as 10. Fax
requirements to Fujimi Ltd., Hong Kong,
+852-2834-0463.

DEC 486DX33PC pizza box workstation.
DEC bare bones closeout special. Case, PS,
2 meg VRAM SVGA, 2S, 1P, & MP, IDE,
H&F cont., Token Ring, ext. SCSI-2 P. You
supply: CPU 486SX to DX2-66, monitor mag
15” or equal, 1 or 4 meg SIMMs mem., 1.44M
FD, notebook HD, keybd, mouse, for a
$4,999.95 system. New bulk packed with
manual, cables & software. Size: 15" x 15" x
2.5", use as a portable or workstation. Over
300 sold. Only $179. 17" Sony SVGA 1280 x
1024 .31dp, W.S. monitors for above systems
$299. Motherboards & parts available to com-
plete fantastic systems! OEM accounts wel-
come. Our 32nd year. Call/SASE cat'l: BNFE,
134R Newbury St., Rte. 1S, Peabody, MA
01960, T 508-536-2000, F 508-536-9090.

INVERTALT PAT. pend. plug-in cigarette
lighter of vehicle. Produce 115V-60Hz
3000W max. Operate tools, appliances, elec-
tronics, etc. anywhere. Use only 0.2A on bat-
tery. Weight 7 Ib. Model 12V-1200W $399.
S.A.C., 5403 VAN HORNE, MONTREAL,
QUEBEC, CANADA H3X 1G2. PHONE 514-
739-2524, FAX 514-343-9599.

LAPLINK CABLES plugs in your printer port
to allow data transfer at 4 times the speed of
serial data transfer. $9.95 includes shipping
anywhere in the USA. Call today! Stewart &
Associates, 1-800-704-6500.




UNINTERRUPTIBLE POWER SUPPLIES:
10KVA Topaz $1,950; one in Chicago, one in
California. 3KVA, 220V output, Deltec model
7036R; $950. 5KVA inverter; $250. Megastar
702-386-2844.

ORIGINAL IBM PC model 5150, the comput-
er that started the revolution in original IBM
packaging. Dual floppy, 256K RAM, mono
monitor, keyboard. All like new. Complete
system for only $100. Call RTEST 419-697-
1133 10am to 6pm. 166 Oak, Toledo, OH.

AUTHORIZED ZENITH and Compagq parts
and repairs. Excess inventory: 220 volt
European power cords, 84 key ZDS key-
boards. We have over $1,000,000 worth of
parts. $250 for repair of ZDS, XT, and 286
laptops. Call for details. Domino Computers,
708-427-0099, FAX 708-427-8181. Hours: M-
F 9-5 Central time. We accept all major credit
cards. We ship UPS or Fedex. We blind ship.

68HC11 MICROCONTROLLER. SBC8K
complete development package. 8704 bytes
EEPROM. 272 bytes RAM. Programs via RS-
232 port from PC. $79.95 plus $5 shipping.
Call or write for catalog. MC/Visa. Phone/FAX
410-586-2177. LDG Electronics, 1445 Parran
Road, St. Leonard, MD 20685.

TOWER CASES! BABY AT DESKTOP
CASES! Black mini-tower with 145 or 200
watt supplies $25/$33. New mid-tower with 3
5-1/4 bays, 2 3-1/2 inch bays, digital display,
200 watt, $40, $375/10. Baby AT case 230
watt only $35 each! Call (open 9am-5pm
PST) Under The Wire Electronics, 818-930-
1121 or fax 818-930-1123. Quantity shipping
discounts available!

BUILD YOUR OWN IBM COMPATIBLE
COMPUTER from parts for as little as
$399 with the help of an easy to view 74
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 dur-
ing assembly. When complete, you will
have gained the confidence and experi-
ence 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 Video 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 60164-0201 or
call: 1-800-754-5096 Now!

WANT it and | want it now. | want all of your
SIMM memory. IBM, Mac, new, used, even
defective. | want it all. Highest $ paid. Now
selling memory. We can beat any printed
price in Nuts & Volts. Call 1-800-4-MEMORY
now! Voice/FAX.

LANTASTIC AE-3 Ethernet LAN boards with
software licenses $40 ea. Create complete
LAN network at the cost of $40 per user! 415-
244-9438.

DMA/IRQ/POST-CODE DIAGNOSTIC DIS-
PLAY CARD: Determine current DMA/IRQ
line usage. Resolve conflicts and eliminate
configuration problems when upgrading. A
must for serious PC integrators and trou-
bleshooters. Semi assembled kits $95. RN
Computers 1-800-694-8461.

STEREO SOUND CARDS FOR 286-586!
Maestro Pro! Sound Blaster Pro 2 and Adlib
compatible. Includes CD-ROM interface. Can
use upper IRQ lines. Includes all manuals
and software! Software configurable! Sound
Blaster 16 compatible! $32 each, limited to
stock on hand! True 16 bit Wave table ver-
sion with Adaptec full SCSI interface $70.
(Open 9am-5pm PST) Call UTWE 818-930-
1121 or fax 818-930-1123.

120MB OR 250MB TAPE BACKUP DRIVE
by COLORADO Systems for only $29 or
$49. Works from floppy disk controller in any
PC, from XT to Pentium. Uses standard QIC
tapes. Backup 120MB hard disk in 14 min.
Use multiple tapes to backup any size drive.
DOS and Windows software. The best pro-
tection from disk crashes, viruses, theft,
accidental erasure. 30-day warranty.
Equiptek Co., 415-244-9438.

SIMM 1, 2, 4, 8, 16, 32 meg: All brand new. 1
meg 30 pin 70ns/60ns $29/$31, 4 meg 30 pin
70ns/60ns $113/$123, 4 meg 72 pin
70ns/60ns $110/$120, 8 meg 72 pin
70ns/60ns $218/$236, 16 meg 72 pin
70ns/60ns $425/$445, 32 meg 72 pin
70ns/60ns $850/$875. All SIMM modules
available. 1 yr. warranty. Call Yub Sung, 603-
893-5866, Salem NH for current price/avail-
ability.

LASER PRINTER for sale. The Sharp JX-
9400 listed for $600. Now purchase one for
$399 (+ $25 S/H) in like new condition.
Comes with original manual and box. Less
than 1,500 copies were made during it's use.
Features are: 300 dots per inch, 6 pages per
minute, 250 sheets capacity per tray, 512K
memory expandable to 4.5MB, optional font
credit card size slot, 14 bitmap fonts, low
noise and small size. 30-day money back
guarantee. Call 703-620-4485 to order from
SM VIDEO. American Express or COD
excepted.

MONITORS 19” RGB 1280 x 1024. DEC,
Hitachi & HP. $175-$275. Delivered in conti-
nental US. SUN WORKSTATIONS: Model
3/60, OK, keyboard, mouse, 19" RGB $320.
SPARCSTATION 1 keyboard, mouse, Ext.
tape $250. 4/60 CPU $150. Silicon
Resources, 914-339-8802.

PENTIUM MOTHERBOARDS 75/90/100/
133, Triton chipset, 4 each ISA/PCI slots,
EIDE/IO, with 256K asynchronous cache
$189, Pipeline Burstmode cache $219 (10%
higher performance) or board with 4
ISA/3PCI, OK cache $129, async. 256K
cache modules $59, Pipeline Burstmode
modules $89 Pentium CPUs @
$184/299/322/380/592. 486 boards with
3VLB, 4-30/2-72 SIMM sockets, 256K cache,
with DX2-66 CPU $139, DX4-100 CPU $189,
PCI version with EIDE/IO, 4-71 pin SIMM,
add $14. Call for other PC parts and illustrat-
ed catalog. All items 1-year warranty, FOB
tech-specialities, Inc., 909 Crosstimbers,
Houston, TX 77022-3903, 1-800-864-5391
for orders and tech support, fax: 713-691-
7009.

WYSE WY-50 WITH KEYBOARD GREEN
MONITOR $50. 1-800-804-8655.

ALFA ELECTRONICS

DMM 89 $199.95

Most Advanced DMM

All Purpose & Communication

20 reference impedances
True RMS

Capacitance: 1pF-50,000uF
Measure AC volt to 20kHz
5000 counts, 0.1% accuracy
Auto/manual range, fast bar graph
" Min/Max/Ave/DH/Relative/Zoom

{ Auto power off
Input warning
Splash proof

Ruggerdized case

-80.7 to 81.4 dBm with 40 -1200Q

Frequency counter: 0.01Hz-10MHz

Voit, amp, ohm, logic, diode, continuity

iDMM 2360
$119.95
DMM+LCR Meter
Very Versatile DMM
Inductance: 1pH-40H

Diode, Continuity
Volt, Amp, Ohm
3999 count display
Peak Hold

Auto power off
Ruggerdized case.
Rubber Holster $8.00

Capacitance:0.1pF-10,000puF

Impedance: 1mQ-10MQ

0.7% basic accuracy

Dissipation factor & Q factor
Serial & parallel mode

| Relative mode for comparison

and to remove parasitics

Statistics, tolerance,

Best for design, incoming

testing & production

SMD and chip component

test probe $25.00

Rubber holster included Temperature probe $7.00
LCR Meter 131D LCR Meter 814
A ol $189.95
Most A ced LCR .
: Best Resolution LCR
g:ﬂgf,‘::ﬂaﬂ%;; Indeuchncee:%gm-l’g)ﬁ

HIGIT QUALITY
BEST PRICE

TEST EQUIPMENT

DMM 2! op [eeiz seiss
- $74.95 |[lUe ‘
Inductance: mb-MOH Holster C-10 $10
Copackuin | Fluke 701l  $67.5
; Frequoncy 1HzAMHz |Fluke 731l $94
i mum; ohm, diode, |Fluke 751 $129
| 3999 count display Holster C-70 $16
TTL logic, HFE Fluke 7711  $149
';eﬂk hg_d - Fluke 791l $169
DB horter 8600 |Fluke29 1l $169
Fluke 83  $225
Fullline of DMMS.  [Fiuke85  $259
mﬁeyggv:d hsolar cell, |Fluke 87 $287
i
duty mduzstnal5 e Fluke 97
ts from $15.85 Scope Meter$1785

Capacitance: 0.1pF-20,000uF
Resistance: 1mQ-20MQ

1% basic accuracy

Dissipation factor indicates leakage
in capacitor and Q factor in inductor
Zero adjustment to reduce parasi-
tics from test fixture

Best for high frequency RF

and surface mount components.
SMD and chip component test probe
$25.00, Deluxe carrying

case $5.00

Frequency Counter
FC-1200 $129.95

Frequency:0.1Hz-1.25GHz
3lsplay dlgﬁ LCD

Period M;,s

Records ax/MmIAverage
Data hold, relative mode
Telescoping antenna $8.00
Deluxe case $5.1 00

aila
ACIDC clamp meter ngm meter,
Thermometer, BH meter, ngh
voltage probe, Digital calipe
Anemometer, Electronic sca e,
gorce gauge, 'Tachomeler

& EMF

eter,
Frsquency counter, SWR/feId
strength/power meter, Dip meter

| Sweep PS-205
Dual Trace, Component test, 6" CRT, X-Y Op

20 MHz Oscilloscope with Delay
$429.95

20 MHz Digital Storage
Oscllloscope DS-203 $729.95

% 3| PS-200 20 MHz DUAL TRACE $339.95 8 bit vertical resolution (25 Lerel/div)
Y PS-400 40 MHz DUAL TRACE $494.95 Expanded Timebase 10ms/div - 0.5 s/div
; ( Y PS-405 40 MHz DELAY SWEEP $569.95 Refresh, Roll, Save all , Save CH2, Pre-Trig
¢ PS-605 60 MHz DELAY SWEEP $769.95 Plotter Control

Sync, Z-Modulation, CH2 Output, Graticule lllum, 2 probes
each has x1,x10 switch. Best price with delay sweep.

Scope Probe: 60MHz x1, x10 $13, 100MHz x1, x10 $22

v digital and analog modes
2 K word per channel storage
Sampling rate: 10 M sample /sec

250MHz x1, x10 $29, 250MHz x100 $39

PS-303

0-30 VDC , 0-3A output
Constant voltage & constant current
0.02% + 2mV line regulation

0.02% + 3mV load regulation .
1 mVrms noise and ripple y=

DC Power Supply R

$159.00

©

- DCPower Supply Triple Output

moce  NEEEN IR [ 58]
RS ¥ S s ® 4

499.95

Write in 38 on Reader Service Card.

100 kHz-150MHz sinewave in 6

ranges

RF Output 100mVrms to 35 MHz
Internal 1kHz, External 50Hz-20kHz
AM modulation

Audio output 1 kHz, 1 Vrms

RF SIGNAL
GEN./COUNTER
SG-4162 AD $229.95

Generates RF signal same as
SG-41608

Frequency counter 1Hz -
for internal and external source
Sensitivity <S0mV

ALFA ELECTRONICS

741 Alexander Rd., Princeton, NJ 08540

FAX:(609) 520-2007
Visa, Master Card, American Express, COD, Purchase Order Welcome
Nuts & Volts Magazine/February 1996 19

Short circuit and overioad protected » .:. *@ = # reguiation and low ripple
PS-8200 with digital voltmeter $179.00 - u} Short circuit and overioad protected
% | Also available: 30V/5A, 60V/3A, 60V/SA " Also available: 30V/5A friple ouput  $549.95
i 16V/10A, 30V/10A ! Dual tracking 30V/3A, 30V/5A, 60\/3A, 60V/5A
RF SIGNAL AUDIO GENERATOR  FUNCTION GENERATOR
GENERATOR AG-2601A  $119.00 FG-2100A $169.95
SG-4160B $119.00  10Hz- 1MHzin 5 ranges 0.2Hz -2 MHz in 7 ranges

Output: 0-8Vrms sinewave
0—10\_/p p squarewave

Sine, square, triangle, pulse and ramp
Ou!pul SmV 20Vp-p
DC offset + 10V

+3% of
hequency per Vims
Output distortion:
0.05% S00Hz - 50kHz
0.5% 50Hz - 500kHz
Output impedance: 600 ohm

AUDIO
GEN./COUNTER
AG-2603AD $229.95

Generates audio signal same as
AG-2601A

Frequency counter 1Hz-150MHz
for internal and external sources
Sensitivity <50mV

150 MHz

VCF 0-10V control lrequency to 1000:1

FUNCTION GEN/COUNTER
FG-2102AD $229.95

Generates signal same as FG-2100A
Frequency counter 4 digits
Feature TTL and CMOS output

SWEEP FUNCTION

GEN./COUNTER  $329.95
0.5Hz to 5 MHz in 7 ranges

Sweep: Linear 10:1/Log 10:1 20msto 2s
AM Modulation

Gated Burst, Voltage Control Generator
Generator Control Voltage & 6 digit counter
1Hz-10MHz for internal & external sources

(800) 526-2532/(609) 520-2002 15 DAY MONEY BACK GUARANTEE. 1 YEAR WARRANTY

CALL OR WRITE FOR FREE CATALOG AND BEST OFFER



OPTICAL DISK juke boxes, HP 200T 187
gbyte, 144 cartridge capacity, HP 60C
650MB, 88 cartridge capacity SCSI-Il inter-
face (freight damage). Make offer. 619-632-
9775.

ATARI ST: SC1224 color monitor $79,
1040ST keyboard unit 1MB/720K floppy $99,
Marcus trackball $19. All merchandise used
with 30-day warranty, FOB tech-specialities,
Inc., 909 Crosstimbers, Houston, TX 77022-
3903, 1-800-864-5391, fax: 713-691-7009.

MEMORY SPECIAL: SIMM 30 pins or 72
pins $35 per Meg. Call TFD Service, 714-
542-1037.

UPGRADE PARTS! 486DX2/66 VLB mother-
board & CPU new with 1 yr. warranty. AMI
BIOS and 256K cache memory $149. Same
with 100MHz CPU, $199. Mini-tower case
with 200 watt power supply, $39. 3-1/2"
1.44MB floppy drives, $39, plus lots, lots
more. Call for other pricing. Stewart &
Associates, 1-800-704-6500.

BUILD COMPUTERS! Handy book “How to
Build an IBM Compatible and Save a
Bundle!” 244 pgs.; 105 illustrations. Learn to
build a powerful system using components
available from stores, mail order vendors and
swapmeets. ($23.95 shipped.) Prompt deliv-
ery. Jacomm Books, Dept-PK, Box 142,
Wharton, NJ 07885-0142.

COMPUTERS: 386 & 286 plug-in-play w/1.2
floppy drive, 20/40 meg hard drive, 640K
mem., keybd & more. AT 286 $98, AT 386-
16, 2 meg RAM $198. Less monitors, 3.5"
1.44 drive $35, 14" VGA monitors $129. Our
32nd year. Catalog call/SASE: BNFE, 134R
Newbury St. Rte. 1S, Peabody, MA 01960. T
508-536-2000, F 508-536-9090.

KEITHLEY METRABYTE data acquisition
cards for the PC, DAS8 $100, DAS8-PGA
$150, DAS16G $300. $500 for all. Some doc-
umentation and drivers available. Leave mes-
sage. 617-321-9466.

NOTEBOOKS 386/486 from $650. 386/486
desktop systems from $295. Pentium 75/90
MHz. 8 meg RAM, 540 HD SVGA card
$895/$995 SVGA 15" monitors $265.
External CD-ROM $245. Laser printers 8ppm
1.5 meg RAM originally $850, now $375, new
w/warranty. 714-778-0450.

NEED MONITOR SCHEMATICS? 200+ FCC
ID codes cross referenced to monitor manu-
facturer name and phone number. Also, parts
suppliers phone numbers. Paper copy or 3-
1/2" disk for Windows. Send $15 to:
Computer Vision, 6905 Indian Bay Rd.,
Montague, Ml 49437.

COMMUNICATION

HEADSET w/ ANTENNA

Headband with electret microphone,
dynamic earphone and antenna. Mouth-
piece position and headband are adjust-

tion. These are new units
removed from walkie-talkie

storage for a long time,
and the foam microphone

ing. This may detract from
the appearance of

are unused and

Murata-Erie # MA40A3R & MA40A3S
40 Khz transmitter and receiver,
matched pair. Band width: 4K hz.+.

alarms, flow rate detectors, etc.
1| 0.64" diameter X 0.47" high.
CAT# UST-40

50

12vdc, 54 ohm miniature

solenoid. Coil mounted on
U bracket. Bracket size:
0.36" x 0.43" x 0.81"
long. 1.65" long
plunger extends
from both sides

able. Cable is 3' long with 6 wire termina-

radios. They have been in

windscreens are deteriorat-

the units, but they

functional
CAT# "« 500
PHN-8 10 for $45.00 $5;ch

ULTRASONIC
TRANSDUCER SET
Ideal for remote control systems, burglar @

;r pair

MINI 12 VDC SOLENOID

=

QUALITY PARTS ¢ DISCOUNT PRICES < FAST SERVICE

RECHARGEABLE GEL CELL

12 VOLTS 3 A/H

Maintenance free,recharge-
able gel cell battery. An
excellent back-up power
source for alarms, communi-
cations equipment, lighting

or computers. Can be used in

any position and can be trickle

CAT# S12-3 charged for long periods of
time. 5.3" X 2.63" X 2.39"

$15%h [ case of 10 - $120.00 |
TILT/SWIVEL

MOUNTING BRACKET

o . Ideal for video cameras, small
é & speakers, video monitors and
7" other equipment, these aluminum

brackets feature locking multi-posi-
tion ratchet joints and a 360
K degree swivel ratchet base to
provide endless mounting pos-
\® sibiities. Originally designed
/ /' for mounting cellular phones on
I/ automobile consoles, these
%’ brackets could be used for ham
and CB applications as well.
The base plate is 3.55" X
2 1.97". The end plate is 2.08"
X 1.77" and has an assort-
ment of pre-drilled holes for
various applications. Arms
are 1” X 0.2” die-cast aluminum. 10"
reach fully extended. Flat black.

of coil. Spring return.
Can be used for both
push and pull action.

Special Pricing
2 CONDUCTOR LINE CORDS

6' 18/2 WHITE
SPT-2 insulation. Polarized 2 prong plug.

= | —wrg=

CAT # LCAC-18

)))
2 «425 CAT # SMB-1 00
L~ $1En [70 for $65.00] $[ s
l 10 for $10.00 |
fyeprvsarrall ll C-30 AUDIO CASSETTE
— Brand-new, good-quality

30 minute (15 min. per
side) audio cassettes.
Excellent for demos or
L~ = instruction tapes.
Manufactured without record-prevent knockout
tabs, so the indentations must be taped over

before use. 3 fOl’ $1 0_0

CAT # C-30

3 for $1 20 [700 for $35.00 |

| 100 for $30.00 * 500 for $125.00 |

INTERNET USE, RS!
Visit Our Web Site..
http:/Mww.allcorp.com/allcorp/
“HI-8” VIDEO
CASSETTE (USED)
8 mm Video Camcorder Users!.

SONY Hi-8
Top quality, metal particle I'&-:'.!.

120 minute video cas- "l

settes. Used for a short
time, then bulk-erased.
Each cassette has its own

plastic storage box. $ m
Satisfaction Guaranteed. each
CAT # VCU-8

|10 for $28.00 100 for $250.00 |

SUPER SAVINGS ON
S-VHS TAPES (USE

~ > Super VHS tape
users! Save a bundle
on name-brand S-

| VHS, T-120 tapes.

| These tapes were
used for a brief peri-
- od, then bulk erased.
> The record-protect tabs
have been broken out, so you
will have to cover the notch with a
piece of tape, but they work great and
cost a fraction of the “new” price. Try some,

you'll be back for more. m
CAT #S-VHS each
|10 for $28.00 100 for $250.00 |

9 FOOT DUAL

LARGE
[TAFEIA AUDIO CABLE

_—

9' shielded dual audio cable with color coded
(red and yellow) RCA style pin

plugs either end. Black cable. $ m
CAT# DCB-108 o
10 for $8.50 « 100 for $75.00
1000 for $500.00

MANUFACTURERS - We Purchase INVENTORIES... Call, Write or Fax YOUR LIST.

WRITE, FAX\"ORDER
CAIr’LE'_MA,L For A TOLL FREE ’ '800'826'5432
o E-MAIL allcorp@allcorp.com E

FAX (818) 781-2653
INFO (818) 904-0524

CATALOG.
Qutside the U.S.l\(.a
send $2.00 postage-
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ALL ELECTRONICS CORP.

VAN NUYS, CA 91408-0567

NO MINIMUM ORDER + All Orders Can Be Charged to Visa, Mastercard, American Express or Discover * Checks

and Money Orders Accepted by Mail » Orders Delivered in the State of California must include California State Sales
Tax « NO C.0.D  Shipping and Handling $5.00 for the 48 Continental United States - ALL OTHERS including Alaska,
Hawaii, P.R. and Canada Must Pay Full Shipping * Quantities Limited * Prices Subject to change without notice. \

MAIL ORDERS TO:

P.O. BOX 567

]

Write in 57 on Reader Service Card.

TURN THAT PILE OF DRIVES INTO
MONEY! MFM/RLL driver tester with built-in
report printer. Exhaustive test functions
include seek time, low level format, $100.
COMPTEK, 6714-1/2 Olympic Bivd., Los
Angeles, CA 90048. 213-852-1792.

CATALOG. PARTS: RF, analog, digital,
audio. Two stamps. Johnson Shop Products,
Box 2843, Cupertino, CA 95015.

WANTED: EXCESS ELECTRONIC INVEN-
TORIES, ICs, MEMORY, EPROMSs, PALs,
LEDs, CIRCUIT BOARDS, DIODES, AND
TRANSISTORS. CALL ACTIVE MICRO,
310-494-4851 OR FAX 310-494-4913.

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 Computer Output
Microfilm (COM) units. Please call for a quote
or fax us your equipment list. We buy, sell,
and trade. KEYWAYS, INC., 513-847-2300
OR fax 513-847-2350.

SURPLUS COMPUTER BLOWOUT! NEW
VGA MONITOR: Full page 15" grayscale
wi/drivers for Win & DOS, $79. NEW PCM-
CIA: Type 2.0 14.4K baud fax modem by
Datatrek (still sealed) $69. WARP SPEED
PRINTER: 18 pin, 380 cps, wide carriage &
works w/Windows too, $69. TAPE DRIVE:
Cipher ST15011 150M SCSI $19 (ctrir not
included) (used 120M tape $5, new 150M
tape $15, backup software $15). BUSINESS
ACCOUNTING: 13 5.25” disk program by
PeachTree (OEM, no book) $10. NEW DOS
6.0: 3.5” disks and manuals $15. NEW WIN-
DOWS 95: Disks and books $69. SIMMs: 30
pin 256K x 9 or x 3 70ns $6. DS/DD Disks:
600 for $19 or $.05 each. Unless noted other,
all above items are used & thoroughly tested
with 30-day warranty. S&H is additional.
PLEASE CALL. Send SASE for inventory/
spec list to: Computer & Electronic
Solutions, PO Box 40302NV3, Redford, MI
48240. VISA/MC/AX accepted. 313-5632-
4291.

EPROM EMULATORS. Includes cables,
manual and PC software. Each emulator is
housed in a durable case. Test your code
without disconnecting equipment. All ICs
mounted in sockets. Emulators may be linked
for 16/32 bit bus. 100 ns. access. MODEL 32
(2764-27256) $109. Model 64 (2764-27512) '
$129. PRO-SERIES includes battery back-
up, Bi-directional communications with PC
and other features for the professional. PRO-
128 (2764-27010) only $199. PRO-512
(2764-27040) for $259. $5 shipping. Visa OK.
LOGICAL DESIGN TOOLS, INC., 5403
Everhart #55, Corpus Christi, TX 78411. 512-
888-4535. FAX 512-883-3711.

PLOTTERS: HP 7580B 8-pen drafting plotter
(up to 24” x 48") $1,375. ColorPro HP 7440A
(8-pen, 8-1/2" x 117) $220. HP 7475A (6-pen,
up to 117 x 17") $230. HP 7550A (8-pen, up
to 11" x 17", with sheet feeder) $395.
Excellent condition, with warranty. Pepper
Systems, 214-353-0257.

HUB SALE. We have received 30 Thomas
Conrad TC 6151-11 Smart Hubs, 16 station
status, activity with LED display, $29 each,
substantial volume discount. Psitech Plus,
707-745-4804, fax 707-747-5277.

CD-ROMS. HUNDREDS of titles at greatly
discounted prices. Request “CD Flyer” free
flyer with monthly specials! Titles from family
to adult. Credit cards accepted. Write or fax
501-223-9406. Software City, Box 23016,
Little Rock, AR 72221.

HP PLOTTER, 7475A, 6 pen, A & B Size
paper, with cables. Serial or HP-IB interface
available, $395. DEXIS, 612-944-7670.




DE\'IGE PBIIGRAMMEIIS

NEEDHAM

MOD-MCT-EMUPA

LOW COST ADVANTECH ROM MASTERS

EPROM ERASERS LABTOOL-48 SA-20 SUPERPRO Il
1249. ADVANTECH LABTOOL48 179. XELTEK ROM MASTER Il REFURB SPECIALS
649. EETOOLS ALLMAX PLUS 149. XELTEK ROM MASTER|  $400 MOD-EMUPA
596. ADVANTECH PC-UPROG 135. EETOOLS ROM MAX | $300 MOD-EMUP
569. MOD-MCT-EMUPA 189. EETOOLSROM MAX4  $300 SUPERPRO2
429. XELTEX SUPERPROII 419. EETOOLS PROMAX $200 SUPERPRO
689. NEEDHAMS SA-20 49. SUNSHINE 1 GANG  $400 SA-20 NEEDHAM EeToor
424, NEEDHAMS EMP-20 125. SUNSHINE 8 GANG $300 PC-UPROG ALLMAX PLUS

General Device Instruments wmastercarp - visa
408-241-7376 Fax 241-6375 BBS 983-1234 E-Mail icdevice@best.com
GDI Will Beat Any Price - Never Undersold - New Web Page!

Write in 173 on Reader Service Card.

100 NEW in box: Local repeater RL600OL,
with power supply; 2 AUI cable connectors.
Allows expansion by up to 2,800 meters.
Make offer. ISE, ph. 210-350-5555, FAX:
210-350-5574.

VGA MONITOR $125, EGA, CGA monitor
$60, $40, 386 computer $250, 286 computer
$100, Epson printer $40, XT computer $45,
HP Think Jet printer $60, much more. Call
714-827-7345.

19” HEAVY DUTY Rackmount PC Chassis:
4U, 8-slots (expandable to 12 slots), one hid-
den 3.5"/one opened 3.5"/two opened 5.25”
drive bays, front panel filtered fan, uses pop-
ular PS/2 style power supply (not included),
$229 (with this ad only)! Also available 8255-
8253 digital /0 card at $59, 12-bit AD/DA
card at $89, etc. We do business UPS
Ground COD cashier’'s check only.
Computronics Technology, 214-242-8087.

IBM CLONES 286 1 meg mem., 20 meg HD,
color monitor, $125. 386 2 meg mem. $275.
Hewlett Packard Deskjet printer $145, and
lots more. Call for complete list. All prices +
S&H. 602-246-2256.

EXTERNAL SCSI CASES WITH POWER
SUPPLY for CD-ROM, tape drive, etc. Open
faceplate for 5.25 drive. Used but in great
condition. SCSI ID select and 50 pin
Centronics connectors on the back. Only $35
plus shipping. Call UTWE 818-930-1121 or
fax 818-930-1123. 9am-5pm PST.

STARWRITER F10-40 Daisy wheel printer.
Help needed. 509-762-9294.

IBM, COMPAQ, HP, AST computers. 286,
386, 486. IBM Quietwriter and Panasonic
printers. 17" Mitsubishi, 14" Samsung, and
14" AST monitors. Used but in excellent con-
dition. Call or Fax Computer Consignments at
404-255-5067.

17” SONY/Sun Monitor model GDM-
1604A15 analog RGB + composite sync. H
scan rate 60-62 KHz. $85. | ship US.
Instructograph antique paper tape CW prac-
tice unit with one tape. Make offer. 701-663-
4462.

(15) E&L MMD-1 (mini micro designer)
8080A based training aid $35 ea. (2) Heath
ET-100 learning computer (no cables) $60
ea. Condition of all unknown. Send 2 stamp
SASE for lists of other electronics available.
Harry PewowarukH, 1535 N. 8th Ave., St.
Cloud, MN 56303. 612-252-9910. E-Mail:
PewowarukH@aol. com

RUN/CPM Z-80 coprocessor card and emula-
tion software (ver. 7.70). XT/AT/486 can read
and write 5-1/4 disks such as Kaypro or
Xerox, and run CPM software. New, all docs.
$60. Jim Chernoff. 805-756-1410 days.
Internet jchernof @oboe.aix.calpoly.edu

DX2-66MHZ CPU 5 volt $54; 486 mother-
boards $47; 3 button mouse $6.50; 586-90
MHz motherboard (IBM/Aloris) new w/CPU
$278; VGA cards 512K (pulls) $27. We sell
all computer parts. Dealers wanted. 770-590-
9550.

PRINTER SALE. One dot matrix, one Daisy
wheel. Both like new. $99 each. Ron Carter,
B-418, Vass, NC 28394.

486 MOTHERBOARDS w/CPU: 80MHz
$125, 100MHz $156, 120MHz $170.
Modems: 28.8 v. 34 $118, 14.4 $49. CD-
ROM Drives: 6X $198, 4X $119, 2X $79.
Floppy Drives: 1.44/3.5" $30, 1.2/5.25" $49.
Call: William Decoster, Systems & Software,
St. Petersburg, FL 813-327-4512.

BLUE EARTH 8051 micro computer (pack-
age) with application module, 1/0-24 module,
all documentation & software. Ted @ 206-
547-8237 $175 (cost over $250) nicely pack-
aged 80C51 w/RS-232 analog digital |/O, etc.

KOSS AMPLIFIED speakers, model SA-31,
perfect for sound card, Walkman, HT or
mobile radio. Just $8 per pair! Includes
cables. Stewart & Associates, 1-800-704-
6500.

SHARP QA-50 LCD projection panel for
overhead projectors. Works with VGA. $350.
803-766-0852.

MORE for LESS. .. Always!

Best Values for Performance, Features and Dependability

DM230
Digital Engine Analyzer
Sihi | —

et .

et MERIT omse00

DM4000

DM4050

DM4100(T)

® Prices start at $44.95, measuring AC/DC 10 Amp. & Volt,
Resistance, more and including protective Holster
® Lots more High Standard Test Instruments available

All in One Instrument, Oscilloscope, Power Supply, Function Generator, Freq. Counter,
Multimeter, Capacitance, Engine Analyzer, Clamp-On, Electrical Tester and More.

® See your local distributors or Call for Catalog

Bel MERIT

SOLUTIONS FOR THE TEST INSTRUMENT

26242 Dimension Dr., Suite 110
Lake Forest, CA 92630

(714) 586-3700 « FAX: (714) 586-3399

Write in 212 on Reader Service Card.

FULLY ILLUSTRATED
___INSTRUCTION |

'zzum-l COMPATABLE
ST MODELS ONLY
105

MISCELLANEOUS

MODEL 'S

MDDEL 1'S

FM-TRAP $19.95

XP/DXU-DXBB 5

: Z-TAC 2F-1 $15.95]11.95

NEW!
. $19.95[15.95

T-7 TORX $6.95

KP/DXU/DXBB 7

T-15 TORX $8.95

MP-1 SD

T-20 TORX $10.95

R

PIONEER COMPA TRBLE

MODEL 1°S 19’8

S1RK-B1%% p35.95[25.95

[
o
[
o

B3XX-B7RK p35.95(26.96

#3 BIT FOR
3 A $19.95

CALL FOR BULK
PRICES 10+

ALL NEW!
63X URITER $59.95)|54.95

TOKE 28-P IN
X ONLY

STOCK # 1°5 19’5

7.95

R

P NOTE o

It is not the intent of
STARLITE ELECTRONICS to

and we will not assist any
company or individual in do-

i ng the same.

defraud any pay TU operation|

NEW! FOR DXBB

$39.95
$49.95

1$28.55

Write In 134 on Reader Service Card.
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King of Combos
Panasonic TCPC175D62

EQ)>> Volume Control
495 Sleep Timer
9%‘??:57 Last Channel Recall

e@:— Favorite Channel Memory

Parental Lockout

STD—HRC MOdel SP+ $239
\/ STD/HRC/RC Switchable e o ol (xoapt
2«-3 Channel 2/3 Switchable Mr?e(c’teflr-l;ll TOC xx03/07/08 systems including wireless $239

Model
n,‘%L Infrared Remote Control Theo odn?forzall Zenith and Zenith/Oak systems. $239

67 Combo

9:{;1???57 Last Channel Recall

—:g\éj:— Favorite Channel Memory

/" STD/HRC/IRC Switchable Timeless Products TPIS50PC w/G7 ~ $139
e Timeless Products TPI5S50PC with all new G7 Tri-Mode decoder
installed. This brand new one piece system is a real crowd pleaser.

A s
3—:‘?«" Infrared Remote Control Easy to install and operate.

SSA-TV86

2:; 15 Last Channel Recall
@ Parental Lockout

STD<—HRC

\ / STD/HRC Switchable

,,,f ‘Infrared Remote Control SSA-TV86 $149

- 3 This updated SSA-TV86 replaces all SA8500-8580 and
Manual Fine Tuning PIO 5xxx-61xx.

= o
1-800-338-0400

6325-9 FALLS OF THE NEUSE ROAD, RALEIGH, NC 27615

Volts Magazine




VDecoders

QTy QTy
10 20

STEALTH 1000-P $49 $45

5 x 4 Plastic Case w/Toggle
TNT $45 $42

6 x 9 Metal Case w/Toggle 01? QZBY
TVT-3G $42 $39 P10-6300 $69 $59
M"?l)l( 9.;(;%.3' Case $42 $39 6 x 9 Metal Case w/Toggle

3 x-6 Metal Case P|05+Ig1|’v| Nt-al; il $69 $59

x 9 Me! ase g

e oo —— PIO RED_ $69 $59
APaox %hga'l‘{:ase $49 $45 R:plac:;a GE::: & Apollo-P

Replaces Purple & SIP $ $ STsExA4 LP.II;!tlicscoa;':wl'l'oggle $55 $49
FTB-3 43 $39
G76 x 9 Metal Case $39 $35 M'%Qg Metal Case wiToggle $65 $59

4 x 4 Board Only S-BLUE $65 $59
Converters arv  ary arv  arv

10 20 10 20

Stargate Elite $59 $55 TPI 550 $60 $57

o 12
%7 Last Channel Recall
% - Favorite Channel Memory

Parental Lockout

92?&7 Last Channel Recall

-@% Favorite Channel Memory
Parental Lockout

\;}“ STD/HRC Switchable

3:';‘} Infrared Remote

{\ ~ Infrared Remote Control

Centurion $65 $61
Stargate 550XL $99 $89 4 sieep Timer
(D) Volume Control 7% Last Channel Recall
”ﬁ Sleep Timer @ Favorite Channel Memory

"\/ STDMHRC Switchable
3‘::‘% Infrared Remote Control

“%%7 Last Channel Recall

Favorite Channel Memory

"/ STDMHRC Switchable 100 Channel Capability
2«3 Channel 2/3 Switchable Fine Tuning
= “Infrared Remote Control
o Millennium3 $69 $59
i @ Sleep Timer
Panasonic
TZPC1453G2 $79 $69 92952; Last Channel Recall
@ Sleep Timer

~G)y Favorite Channel Memory
Parental Lockout

" # STD/HRC Switchable

?fng’ Last Channel Recall
e‘l@':— Favorite Channel Memory

@ Parental Lockout 3‘17?§‘lf'lnfrared Remote Control

"/ STDMHRC Switchable 100 Channel Capability
} ‘;‘ ~ Infrared Remote Control Build your own one piece combo unit. This converter

is perfect for installing a descrambler into. No
soldering required, all cable included.

THE ULTIMATE PROMISE |2 - . -
All prices are for 10 pieces, sl.éblect
1. COURTEOUS AND H to change without notice. Some
R ke | quantities may be limited. 30-Day
i ) : Money Back Guarantee. One year
SR parts and labor warranty.

4. PROMPT DELIVERY.

5. SATISFACTION GUARANTEED

OR YOUR MONEY BACK! MON-FRI 10_7 EST
| SAT 10-S ESl
FAX 1-800-854-7118
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Conducted by
Anthony Charlton

The circuit is built around a Maxim current-mode
feedback amplifier. As is, it acts as a buffer, increas-
ing the signal current available from the receiver. (The
receiver circuit is temporarily located on a breadboard
while I try different optoelectronics as sensors and
optimize the passive components of the circuit.)

An SMT version of the MAX4112 was chosen as
the amplifier/buffer in accordance with the criteria we
laid down in the LEoct95. It has a remarkable band-
width of 500 MHz (!) and that is well beyond the max-
imum bandwidth of 4.2 MHz of B & W video coming
from the camera. The output drive current can range
up to 80 mA, giving us plenty of drive power. And the
distortion is extremely low as evidenced by Figure 2,
which shows the IC’s response to a large signal (2 volts
p-p) whose frequency is 333 MHz. Better responses
than this occur at lower frequencies, the distortion
being virtually nothing at 4.2 MHz. The only criteria
that the MAX4112 doesn’t currently meet is easy
availability for the experimenter. Since this is a rela-
tively new IC, it hasn’t been stocked by Digi-Key vet,
but it is available through other Maxim distributors. I'll
provide a list of these or arrange to supply this com-
ponent once we do the whole integrated schematic
and Parts List for the entire project.

Figure 3 shows the schematic. The IC is config-
ured as a unity-gain, non-inverting amplifier. The input
and output are standard RG-58U 75-ohm coaxial
cable. Maxim warns of the necessity of proper power
supply bypassing and board layout. In keeping with
this, I built the circuit on a small Surfboard™ model
9081 and installed SMT bypass capacitors where
shown. The Surfboard was mated with an unetched
copper-clad board, copper side down, glued to its
underside. This is to establish a ground plane.

The bypass capacitors were mounted as follows.
One end is soldered to the Surfboard’s copper trace as
close as possible to the IC. Then a hole was drilled
through both boards. Next, a resistor lead was insert-
ed through the hole. First, one end was soldered to the
copper board and allowed to cool. Then the other end
was quickly soldered to the chip capacitor. It is impor-
tant not to overheat the chip caps. Then both wire
ends were trimmed. Finally, 10 uF-15 uF low ESR
(that stands for Effective Series Resistance) solid tan-
talum capacitors are added between the plus and
minus supply leads and the ground plane. I used SMT
capacitors that were on hand.

I chose to use 1/4 watt 1% metal film resistors.
This was much cheaper than using chip resistors
whose order minimum is 200 pieces per value. It is
important to keep those resistor leads short to mini-
mize inductance which will degrade video quality.
Here's a tip: Fingernail clippers do a great job of cut-
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Modulated
Laser Input

Y

Photo- Amp & Buffer VCR or
Diode )™ >| Filter N ST
ting small wire and resistor leads. They are only about
$2.00 at any drug store. MAX4112

This buffer allows several feet of cable between
the buffer and the VCR. We found this to be impor-
tant, as the nature of the camera and the transmitting
laser requires semi-portability. And this circuit satisfies
that requirement nicely.

A Copper Vapor Laser

Commercial copper vapor lasers are common.
Enterprising amateurs have also built them in their
basement laboratories. One such project is sketched in
Figure 4. Unfortunately, both the powerful wattage of
the output light and the fact the power supply involves
lethal voltages and currents precludes us from actually
building this laser project. However, the theory and
mechanical details of this novel laser are very interest-
ing, and that's why it is presented here.

Copper vapor can be made to lase in the visible
spectrum at 510.6 nM (green) and 578.2 nM (yellow).
The energy level of the copper atom permits lasing if
the atoms are bombarded by electrons. A simplified
energy level diagram appears in Figure 5. Five energy
states are shown. The

LARGE-SIGNAL PULSE RESPONSE

(AvcL=+2)

VOLTAGE (1V/div)

out

MAX4112-08

GND

‘| GND

TIME (10ns/div)

GROUND state is the
lowest energy state the
atom normally occu-
pies. Remember that as
energy is added to an
atom, its electrons
become progressively
more excited, occupy-
ing orbits further and
further away from the
NUCLEUS of the
atom. When they drop
back towards the nucle-
us, they emit PHO-
TONS, or “packets” of
light. If the right optical
and energy input condi-

A\ V45V
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tions are met in the
laser system, a concen- | Video In
trated laser beam is 2%

emitted. In this case, 2o ol
the beam is emitted in
powerful bursts and not
continuously. G
Note the energy (;Sble
levels Al/A2 and
B1/B2. Initially, the
atoms are excited to an
energy state B by the
electrical  discharge.
Should an atom jump
from B2 to Al, green =
light will be emitted.
Being of shorter wave-
length, the green light
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To
Helium
Tank

Unsilvered
Glass Output
Port

Aluminum
Tube

quartz tube, 55cm long,

1cm bore \

To
Vacuum

Silicone Gump

Seal

Beam

mally revolves about the sun at X
number of miles. Now, if you add
energy to any planet, what's going to
happen? It will have increased veloci-
ty and tend to orbit at a further dis-
tance. Let’s pretend that the only way

Adjustable | an energized planet can return to its
Mirror “normal” orbit is to emit energy in
Holder the form of a burst of light. Thus,
from an observer at a distance, the
sun-planet system will emit light each

time it's stimulated and the planet
falls back to its original position.

But here’s where it gets eerie.
Imagine a light-beam entering into
the “solar system.” Even though the
beam may not come directly in con-
tact with an energized “planet” (elec-
tron) it has the capability of stimulat-
ing the emission of light equal to its
own wavelength, provided the “solar

Fully
Silvered
Mirror

: system” (atom) is allowed by nature to

Power Sugply gle;_lble emit light equal to the incoming

VA séal'"g wavelength. Action at a distance. But

g o this is all a well-known fact. Lasers

Mechanical park Gap Homeinate are functional BECAUSE of this phe-
Pulser = 1 / TR Capacitor nomena!

A u/0.015 uF A further stipulation would be

-+ i that the planets can orbit only at fixed

distances from the sun. When energy

g 7 + is absorbed or released from any

High Voltage planet, its movement in this model

Power Supply would be akin to “jumping” from one

~ 20KV orbit at a pre-ordained distance to

T

=

another, transferring energy in the
process. And here’s where this model

Highly Excited
Atoms
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is more energetic, and hence
emitted, in this case, from a
jump from a larger energy level
to a smaller one. Yellow light is
emitted by jumping from B1 to
A2. That is a lesser energy
level difference, and hence the
light emitted is of a longer, less
energetic wavelength.

It is interesting to note that
each element and compound
has its own unique set of ener-
gy levels possible. Quantum
theory reminds us that the
energy levels are DISCRETE —
that is, one cannot arbitrarily
have, say a 512 nM or 575 nM
wavelength output from a cop-
per atom. The wavelengths are
well-defined by the laws of
nature that govern energy
absorption and light emission.
Light may be emitted by one of
two processes in this case.
Either spontaneously by the
excited atom as its electron(s)
seek to return themselves to
the ground state, or by (and get
this) PROXIMITY of a wave-
length of light at either exact
color to an excited atom. This
latter fact is fascinating
because it implies action at a
distance. Like gravity, a force is
felt between excited atoms and
a lasing (or light emitting)
wavelength. Of course, this is
at an ultramicroscopic scale.
Let's use a little imagination,
even though our analogy isn’t
perfect. Imagine the sun to be
dark instead of bright. Now
imagine the planets orbiting
the sun to be dark also.
Consider that each planet nor-

breaks down: In the astronomical
world, planets can (and do) orbit at any distance the
physics of the system dictates. For instance, it is
believed that billions of years ago, our moon was very
much closer to the earth than it is now. If the moon
behaved like subatomic particles, it would still be stuck
in the same orbit after all this time unless energy had
been exchanged in the meantime.

Stimulating Copper Vapor To Lase

Copper boils at 2595 C. (4703 F.). While the cop-
per vapor laser operates at considerably less than
atmospheric pressure, and thus copper will boil at a
lower degree figure, it does not do so by a significant
amount. The high temperature is certainly impractical
for a laser to operate at. With a stroke of genius, the
problem was circumvented by researchers using cop-
per chloride instead of pure copper in the device. That
enabled operation at a much more modest 400 C.
(750 F.). The laser tube and its associated heater are
housed in an “oven” which is built from inexpensive
silica firebrick.

Another unusual property of this laser is that it
requires a double-discharge pulse to operate. The first
pulse disassociates the copper-compound molecules
and ionizes (excites) some of the released atoms. The
second pulse must be delayed long enough to allow
the copper atoms to settle back to the ground state,
but it must occur fast enough so the copper won't have
time to recombine with the chloride. If the pulse crite-
ria is met, the laser can operate successfully. With this
laser, the timing between the two pulses is approxi-
mately 150 microseconds.

To achieve the double-pulses requires expensive
and complicated electronics. Or does it? The amateur
builder of this laser ingeniously solved the problem by
inventing a MECHANICAL device to properly time
the pulses. A rotating disk made from thick plastic
bolted to a thick aluminum flange revolves at about
6,000 RPM. lt is driven by a motor-pulley combination
and set into precision ball bearings to achieve this
speed safely and without wobble. Set into the disk is
an electrode. Two stationary, adjustable spark-gap
electrodes are positioned very close to the corre-
sponding electrode in the rotating disk. Once the two
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stationary and the rotating electrodes are in close
proximity, the electricity jumps the gap and energizes
the laser tube.

The power supply produces 120 mA at 15 KVAC
which is rectified and stored in a homemade capacitor.
The peak DC voltage of the supply is 15,000 * 1.41
the AC value or 21,150 VDC. The capacitor is 0.015
microfarads. At 21,150 volts, the stored energy is
equal to about 3.4 Joules. Since the laser fires up to
50 times per second, you get the idea that the power
supply is quite dangerous to produce this level of cur-
rent!

An important caveat of this type of laser design is
minimizing inductance so the discharge pulse rapidly
disassociates the copper chloride at high speeds and
energy. While 3.4 Joules is not that much energy (a
camera flash is about four times this level of energy),
the SPEED at which the discharge occurs is very
rapid, being on the order of a fraction of a microsec-
ond. It is not unlikely the top current that runs through
the heated copper vapor may reach tens of thousands
of amperes. The corresponding laser light output is
very strong, even though for a brief instant each time
the laser pulses. Although I have no measured data for
the actual light energy output, it is feasible it may be
well over 100 watts per pulse.

A simple heating system was incorporated to
keep the laser at the required operating temperature.
An ordinary quartz tube plus an inserted Nichrome
heater element was mounted about 1” away from the
laser tube. Glass fiber insulation is packed into the
spaces where the heater and laser tube enter the oven,
which greatly reduces heat loss and helps to maintain
as even a temperature as possible along the length of
the laser tube. A thermocouple is used to measure the
temperature of the oven. The AC power to the heater
is adjusted using a variable-voltage transformer to keep
the heater on track at the required temperature. This
system also enables adjustment of the temperature to
produce maximum laser output.

One mirror is all that’s required with this particu-
lar laser. A fully silvered microscope slide, coated with
reflective aluminum, is mounted at the rear of the
laser. The output beam exits through a clear glass
microscope slide. Vapor from the copper lasing medi-
um can be a problem if deposited on either slide. To
reduce this problem, the laser is flushed with pure
Helium gas before operating. After flushing, the
Helium is stabilized at 10 torr, which is 1/76th of
atmospheric pressure.

A second addition to the laser’s construction pre-
vents the condensation of the lasing medium on the
slides, which would quickly quench lasing action. That
is two 6”7 long aluminum tubes that extend off the
quartz lasing cavity. They serve to cool and condense
any vapor before it gets to the optical elements.

Conclusion

It is an endless source of fascination to

EXPERIMENTER

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 catalog. Source for new and used laser equipment,
supplies, and optics. Carries a wide variety of He-Ne and
other lasers suitable for the experimenter & hobbuist.

Geo-Monitor, 65 Washington Street, #400, Santa
Clara, CA 95050. Ph: (408) 749-6770, FAX: (408) 249-
3780. Publishes a technical newsletter about earth sci-
ence, 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 variety 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 inexpensive start-up systems.

Mouser Electronics. Mouser is a first class hobby-
ist and industry supplier of a very wide range of new elec-
tronic parts, equipment, and supplies. Free catalog. Call
(800) 346-6873 for catalog and location of facility near-
est you.

yA'imidon 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.

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.

Imaging Concepts Bulletin Board Service. A
free scientific bulletin board that contains, among other
topics, laser information. Georgia area code. Parameters:
9600 baud, N81. Accessable 24 hours a day by calling
(404) 466-3932.

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
electromechanical surplus.

Allegro Electronic Systems, 3 Mine Mountain
Road, Drawer NV, Cormwall Bridge, CT 06754. Mail
order supplier of He-Ne laser systems, experimenter-level
laser communication & data acquisition kits; plans, spe-

cialized equipment & hard-to-find electronic parts.
Catalog $1.00.
Viking Office Products. Quality office products of
all kinds at a discount. Listed here because of the value
to the experimenter wanting to organize his or her labo-
ratory. Viking features free catalogs and unsurpassed
delivery promptness. Call (800) 421-1222 or FAX to
(800) SNAPFAX [(800) 762-7329] for free catalog.
Accepts prepaid, net 30 and credit card orders. Free
delivery of orders over $25.00 and free UPS pick-up of
iterns that have problems or you aren't satisfied with.
Dyna-Art Designs, 3535 Stillmeadow Lane,
Lancaster, CA 93536-6624. Ph: (805) 943-4746, FAX:
(805) 943-3776. Desk-top fabrication equipment for
printed circuit boards; toner-transfer paper for easy hob-
byist & OEM prototype do-it-yourself PC board making.
Society for Amateur Scientists, 4951 D.
Clairemont Square, Suite 179, San Diego, CA 91777.
Ph/FAX: (619) 239-8807. Internet: scarlson@sas.org
The Electronic Goldmine, P.O. Box 5408,
Scottsdale, AZ 85261. Free catalog. Ph: (602) 451-
7454, FAX: (602) 451-9495. SMC components and a
wealth of high-tech experimenter electronics, compo-
nents and project kits.
Industrial Fiber Optics, P.O. Box 3576,
Scottsdale, AZ 85271-3576. Laser and fiber optic pro-
ject kits primarily for the educational market. Sells most-
ly through distributors; Digi-Key is one. OEM sales as
well. Ph: (602) 804-1227, FAX: (602) 804-1229.
Anderson Lasers, Inc., 2883 West Rovyalton
Road, Broadview Heights, OH 44147. New and surplus
industrial and scientific lasers & equipment. Carries high-
power commercial grade equipment, not a hobbyist sup-
plier. Professional inquiries contact: Richard Anderson,
ph (216) 237-6629, FAX: (216) 237-0656.
SuperCircuits, 13552 Research Blvd., #B, Austin,
TX 78750. Order line: (800) 335-9777,
Questions/Technical Assistance: (512) 335-9777, FAX:
(512) 335-1925. Seller of microvideo products.
Images Company, PO. Box 140742, Dept. N,
Staten Island, NY 10314. Ph: (718) 698-8305. Carries
holography supplies, optical components, components
for laser power supplies, stepper motors, CCD camera.
Amateur TV Quarterly, 1545 Lee Street, Des
Plaines, IL 60018. Voice: (708) 298-2269, FAX: (708)
803-8994. Publisher of a magazine and several books
geared to amateur TV. Mentioned here because of the
general interest to experimenters and the parallel to our
laser video endeavor. Contact them for the current pric-
ing of a sample issue and brochure.
Small Parts, Inc., 13980 N.W. 58th Court, P.O.
Box 4650, Miami, FLL 33014-0650. Free catalog.
Catalog requests: (305) 558-1255.
Be sure and mention Nuts & Volts when you con-
tact the above suppliers so your request goes to the
right department.

|

see what laser experimenters are doing on
their own. Should you have any ideas for
future columns, or like to share work you've
done that is not proprietary (secret), we'd
love to hear from you at the Laser
Experimenter’s P.O. Box, listed elsewhere in
this article. Next month, we'll look at anoth-
er amateur-built laser and present more laser
theory. NV

Closing Quote:

“Who shall assign a limit to the dis-
coveries of future ages? Who can

he Laser Experimenter is a reader-interactive col-

umn. We like to hear from the reader, and in many
cases, the best projects have come directly from your
suggestions. If there is some particular facet of laser
science that interests you, we would welcome hearing
from you at: The Laser Experimenter, P.O. Box 74,
Cornwall Bridge, CT 06754. Questions, comments,
suggestions, and material relating to lasers are all wel-
come. We would like to publish letters in Reader
Feedback occasionally. Indicate whether using your
name and address is okay. We can now respond to
your letters personally on an “as time permits” basis.
Your FAX number, which will be kept confidential, will
speed replies.

airports.

prescribe, to Science her bound-

aries, or restrain the active and
insatiable curiousity of man within
the circle of his present acquire-
ments?”

— Thomas Chalmers (1780-1847)
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LAsER Nsws 4ND DEVELOPIHUENTS

Las Vegas Laser Light Shows

ne can think of few events more frightening than being blinded.
Especially in the midst of operating equipment. And this terror is
greatly magnified if you were at that moment, piloting an airplane. In
several cases, this is exactly what happened to commercial airline
pilots flying the airspace over Las Vegas. Fifty one incidents in the last
two years have occurred with flights in and out of three Las Vegas area

The most serious incident involved a Southwest Airlines Boeing
737 on Oct. 30, 1995 when pilot Shelby LaCroix had just taken off
from McCarran International Airport and was hit by a laser. As he
struggled to regain his sight, the co-pilot took control of the aircraft.
LaCroix recounts “Had it hit me and the other pilot simultaneously, I
shudder to think what would have happened.” Following the incident,
the FDA sent a letter to a half dozen Las Vegas casinos telling them to
shut off their lasers until further notice. The ban affects only the Las
Vegas area according to Associated Press. However, it may be extend-
ed to other areas where high power lasers pose a threat to pilots.

FDA Halts Nighttime




[ COMPUTER HARDWARE cont. ]

DISCOUNT COMPUTER HARDWARE. No
refurbished merchandise. New Pentium 100
& 133 MHz motherboards w/CPU, cases,
modems, and much more. For information,
please send request to GTH3 COMPUTERS,
Dept. NV, 1726 Avenida Sevilla, Oceanside,
CA 92056-6204.
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computer 32K RAM and 32K EPROM.
Extended basic, 8 channel A/D, D/A, real
time clock, parallel printer port 24 bits of 1/0.
Power supply, terminal emulator software
and utility disk included. $140 kit or assem-
bled and tested. $5 S&H, add $5 for COD.
DC Micros, 1843 Sumner Ct., Las Cruces,
NM 88001. 505-524-4029.

COMPLETE NETWORK SYSTEM: Four
brand new ARCNET cards, with cables, hub
and netware operating software. All you
need, all new! Just $150. COMPTEK, 6714-
1/2 Olympic Blvd., Los Angeles, CA 90048.
213-852-1792.

MEMORIES! PACKARD Bell video upgrade
256Kx16 ZIP/SOJ $25/$29, cache SRAM
32Kx8-20 $4.95, 486DX4-100 Intel 5V $165,
Pipeline Burst 256K-15 Synch $115, 512K-15
Synch $205 1 x 32-70 SIMM $115, BIOS
upgrade from $69.95. La Paz Electronics Int'l,
619-586-7610, 24 hour fax 619-586-1482.
PO Box 261095, San Diego, CA 92196.

ZENITH LAPTOP BATTERIES. For Zenith
SupersPort Laptop Computers. New. 4 Amp
hour $25 each. Quantity discount available.
STC-Surplus Trading Corporation, Benton
Harbor, MI. 616-849-1800, 616-849-2995
FAX. We ship UPS/COD.

MONITOR TECHNICIANS! 10 step program
for successful analysis; diagnosis, and repair
of high voltage and power supply problems in
computer monitors. Booklet available for $20
from Computer Vision, 6905 Indian Bay Rd.,
Montague, MI 49437.

INKJET REFILL Resource Kit. Refill your
cartridges like the pros @ 20% replacement
cost. OEM guide. Tips, refill techniques and
specifications covers hundreds of inkjets $10
postpaid. Premium 5X color refill kits $29 &
up. Silicon Resource, 914-339-8802.

COLOR PLOTTER, RasterGraphics 24"
400DPI. Silicon imaging bar writing head.
Cost $24,000, sell $1,500. 619-632-9775.

. 606A

Robot Kits

EASY TO BUILD You do ALL electronic & mechanical assembly using 2-color Instruction Books with

step-by-step, well-illustrated directions for assembl

"Scrambler” All Terrain
Robot This 6-legged Robot walks over
rough terrain. Uses high-tech infrared
beam to sense and avoid avoid objects in
its path. 32 page Book. $37.95

602A "Blinky" Pathfinder Robot
Follows path made with a marker pen or
tape. Red/green LEDs react to steering
changes, adding fun and interest. 28 page

Q) &,

v Academic-Level Books
¢ Build it Yourself
v/ Action Packed

y, experiments and testing. Each Robot Kit applies

. different electronic & robotic principles. Learn how Robots work and have fun at the same time!

» e

603A "Copycat” Programmable
Robot Program direction, light and
sound using detachable keypad (included)
or optional PC. Lean digital logic basics.
44 page Book. $57.35

601A “Scooter” Sound Controll-
ed Robot Backs up, changes direction,
goes forward when it hears loud noise or
hits an object. Florescent red. 24 page

Book. Infrared emitter/detectors. $36.95

Book. Fast-paced excitement!  $18.95

DEPENDABLE PRODUCTS Since 1963, Graymark’s ONLY business has been producing educational electronic
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
Mall: Check/Money Order, Credit Cards

CALL FOR FREE
40 PAGE CATALOG

Add: $4.00 Shipping

§ Graymark

MONITOR ADAPTERS. Convert OEM. (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.

BEEP BEEP? Repair IBM compatible PCs
with the “POST CODE MASTER” plug-in
card. Shows result of Power On Self Test
performed by all major BIOSs. Manual
reveals their meaning and also explains
those cryptic beep codes, $59. MSD, 4100
Moorpark Ave. #104, San Jose, CA 95117.
408-296-4000, Fax: 408-296-5877.

COLORADO TRAKKERS, exter. tape back-
up. 250MB $80, 350MB95, 700MB $125.
Inter. 120MB $25, 250MB $50, 350MB $65,
700MB $100, 1400MB $150. Units refur-
bished w/90-day warranty. 1x9 30 pin SIMMs
70s $23. Servo-Track, 408-378-1374, fax
408-378-1664. UPS daily.

us $299

16.8MHz 68HC16 34 digital VOs (7 IRQ)
DSP capabilities + LCD/Keypad port
RS-939 & RS-485 +8ch10bA/D

INTEC INOVENTURES INC. Phone: (604) 721-5150

~ Freedom 16

16 Bit Data
Acquisition &
Control System

Easy to use, fast,
tons of memory, I/O & features

Affordable “C* compiler/ library
RT clock available
Up to 956K ea. SRAM Flash EPROM

2751 Arbutus Rd., Victoria, B.C. Canada V8N 5X7 FAX: (604) 721-4191
Write in 211 on Reader Service Card.

P.O. Box 2015, Tustin, CA 92681

800-854-7393

Write in 95 on Reader Service Card.

CABLE TV

Descrambler Kits

“NEW & IMPROVED UNIVERSAL KIT”
Universal Kit1995..............$79.95

Includes all the original parts plus the improvements and a
silk-screened PC Board. New Product.

Enclosure Package.............$44.95
Includes all the switches, hardware, AC Adaptor, and a
black silk-screened box for above Universal kit.

Tri-ModeKitlllIllllllll.llllll$59.95
Includes all the parts (with a SAW filter), a silk-screened PC
Board, and AC Adaptor. Not included is the enclosure.

SB-3KitllllllIIIIIIIIIIIIIIII$Ml95
Includes all the parts, a silk-screened PC Board, and AC
Adaptor. Not included is the enclosure.

Kill Caller ID “Blocker”. .........$69.00
Protect your privacy, automatically.

Notch Filters . .................$39.00
Tunable. :

CALL TOLL FREE 1-800-886-8699
~ Visa, MasterCard, or COD

Add $7.50 Shipping and Handiing.

Wi

Write in 56 on Reader Service Card.




1-800-325-9465

FAX: 818-796-4875

AP AT
< ! and
sales co.

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

| = <> BUY & SELL

POWER SUPPLIES
DC POWER SUPPLY

Since 1947

SWITCHING SYSTEMS INTERNATIONAL | —— ..
#5QV402-1444-1. Four Output - 5 VDC @ . -ﬁw
50 amps. Aux. 1 - 24 VDC @ 10 amps. ——— Lo

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

—S
+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

HEWLETT PACKARD

#140T. Spectrum Analyzer.

MEBINVITAIMNE G vosiasissmensenmsansisssisens $500.00
# . Spectrum Analyzer.
SWITCHING POWER SUPPLY | A25508 Spectrum Analyzer
LAMBDA #LUS-8A-12. 12VDC 1.3 amps. | 4504C. Oscillator
Stock #PS93514 . ... . $20.00 each #333A. Distortion Anal i
10 for $175.00 333A. Distortion Analyzer ......... $695.00

#432C. Power Meter
#3330B. Automatic Synthesizer . $650.00
#8614B. Signal Generator.

0.8-24. GC

LINEAR POWER SUPPLY
POWER ONE #HB28-1-A. 28 VDC @

1 amp. #216A. Pulse Generator ............. $295.00
Stock #PS9400. . ... . $20.00 each #8445B. Automatic Preselector .. $495.00
10 for $175.00 #8057. Noise Generator ............. $295.00
DC TO DC CONVERTER See our catalog for more models in stock.
INTRONICS #S1635-1. Input: 30 to 60 SOLID STATE SCOPE
VDC. Output: 5V @ 4 amps = 15V @ HP OSCILLOSCOPE

150 mA.
Stock #PS9405 . . . .. $20.00 each
10 for $150.00

#180A. 100 MHz bandwidth. Accepts stan-
dard 1800 series plug-ins.
Stock #0S8901 . .. .. $395.00

CALL OR WRITE FOR OUR FREE 128 PAGE CATALOG!

Write in 210 on Reader Service Card.

price SET: US$ 199.00 new! new! new! new!

VIDEO - SENDER

2,4GH=z

VIDEO / AUDIO transmission

' up to 1/4 mile
'open area

power supply not incl.
A/V cable incl.

techn. data:

ACP's 72nd GIANT

COMPUTER
APXMEET

UNIVERSAL CABLE BOXES
WITH
PROGRAMMABLE DESCRAMBLER

1. Replacement for all systems.

2. No makes and model required.
3. Built-in copy guard, sleep timer.
4. Volume and remote control, P.G.

Write in 94 on Reader Service Card.

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

ADD FAX TO YOUR PC CHEAP! 9600 baud
fax and 2400 baud modem internal only $15
each, 5 for $60 or 10/$100. Need more? Call
for price. Great for a dedicated machine! Call
and deal! (Open 9am-5pm PST) Under The
Wire Electronics, 818-930-1121 or fax 818-
930-1123.

COMPUTER SOFTWARE

WHERE CAN you learn so much about a
useful topic with so little effort? NV June
1995. ALL ABOUT PUMPS and RUSSELL'S
“P11” ANIMATION MACHINE as reviewed
by Fred Blechman in Nuts & Volts June,
1995. Call today for more information, 1-800-
551-2726. Only $34.95 + $4 S&H.

PHOTO SCREEN SAVER SOFTWARE.
Create your very own eye catching Windows
compatible screen saver. Just install .GIF,
.TIF, efc. photos into this shareware program
and you, too can create attractive screen
saver routines. Supplies on two 3.5 in. flop-
pies for $9 (S/H included). SUNCOAST
TECHNOLOGIES, PO Box 5835NV, Spring
Hill, FL 34606. Voice/Fax 904-596-7599
V/MC accepted.

unday, 8am-2pm

Mar 31st

REE Admission & Parking
Shop 100's of Sellers

RF power output: 10mW

in ACP's Giant Parking Lot

DC power : 11.......16V/DC-05A

AUDIO: in [ out
frequency: 2.4 GHz [ pll stab.
modulation : A/V FM

DEALER WANIED

Zollamtstr 48, 67663 Kaiserslautern GERMANY
FAX++49-631-29579 BBS++49-631-21048
phone 063129187
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Advanced Computer Products, Inc.

UPE

Since 1976

1310 E.Edinger
Santa Ana, CA
714-558-8813

95 FORMAT Utility. This program will format
1.44 meg floppy disks to the new 1.7 meg for-
mat used by Microsoft. Allows you to make
backup copies of your disks not otherwise
possible. This disk is an essential addition to
your collection of “must have” utility pro-
grams. To obtain your copy, call 1-800-704-
6500. Visa, MasterCard, & Discover accept-
ed, or send check or money order for $7.95 _
to: Computers, Etc., 204 Sonderen Street,
O’Fallon, MO 63366.

DATA CONVERSION 9-Track Reel to any
format 1600/6250 BPIl. $$ Best Price
Anywhere! $$ 907-227-4637.

CP/M SOFTWARE also Amstrad PCW soft-
ware and hardware. 3", 8” and hard sectored
disks. Disk copying, 400 formats. Send $2 for
catalog, SASE for free flyer. Specify comput-
er. Elliam Associates, PO Box 2664,
Atascadero, CA 93422. 805-466-8440.

EMATH

PRO VERSION
EMATH PRO electronic calculator utility.
Contains over 325 formulas for all fields of
electronic engineering. Solves for all vari-
ables with unique solutions. Extensive on-line
help for every formula, including text, data
tables, diagrams, and references. Units con-
version and hardcopy capability. IBM
PC/XT/AT and hard disk with 1.3M free
space required. $29 plus tax for CA resi-
dents. Specify disk size. Send check to PRO-
TOTECH, 5074 Pine Tree Terrace,
Campbell, CA 95008.

MICROSOFT BASIC Professional
Development System 7.10. Microsoft C/C++
Windows Development Kit 7.00. Never used.
$75 each. Visual BASIC for MDOS kit $50.
Run CP/M on an 8088 machine, read/write
CP/M disks $25. Joe D’'Airo, 424 Higbie
Lane, West Islip, NY 11795.

LATEST SHAREWARE. Hard to find techni-
cal and related. Cross-assemblers, emula-
tors, semiconductor databases, electronics,
PCB design, ham radio, more!
DOS/Windows. 89¢ per program. Catalog, $1
on 1.44 MB or 1.2 MB disk. Charles Santos,
PO Box 14111, Arlington, TX 76094-1111.

VIDEO GAMES, buy, sell, trade. All systems.
Atari, Colecovision, Sega, NES, SNES,
Turbo-G-16, others? Game list #101. Video
Games, Box 9542, Pittsburgh, PA 15223.

YOUR ONE stop multimedia center!
New/Used CD-ROMs/PC software; training
videos, at the lowest prices! Send large
SASE + 96 cents postage for catalog. Using
GFA PC BASIC? Join our GBUGPC users
group! Rascom, 20220 South Avalon Bivd.,
#151, Carson, CA 90746.

FREE DISK CATALOG and discount
coupon! Inexpensive, quality, IBM shareware
and CD-ROMs. <ASP> vendor: MOM ‘N’
POP’'S SOFTWARE, PO Box 15003-N,
Springhill, FL. 34609-0111. 904-688-9108.




SAVE THOUSANDS on your mortgage!
Business school graduate shows you how.
Financial report on IBM compatible disk that
every home owner should read. Cut ten or
twenty years off your mortgage. Disk includes
“what-if” software for figuring interest, pre-
payment savings and refinance savings. Print
out your own amortization tables. E-Mail
GARYWSU@AOL. COM Send $22
(includes shipping) to: Gary Bach, Box
751454, Dayton, OH 45475. Distributors
wanted.

NEW FOR 1996! UJ'S©, EMULATOR, TEST
INSTRUMENT (REFURBISHED, DEACTI-
VATED, MODIFIED, CELLULAR PHONE)
EFFORTLESS 5 STEP, 5 MINUTE PRO-
GRAMMING, (FOR COMMERCIAL USE).
UJ’S EMULATOR SYSTEM EXTENDS
MOST POPULAR MOTOROLA AMPS
SOFTWARE (9122 BELOW ETC.) TO PRO-
GRAM FIRMWARES TO 9525, (FWs 9525
above, EE2, EE3, 80#, NOT PROGRAMM-
ABLE.) REPAIRS 0000FFFFS. UJME-1EE
EMULATOR SYSTEM OPERATES ON
12.5VDC OR 117VAC, INCLUDES PRO-
GRAMMING HANDSET, 5 MODE EMULA-
TOR CONTROL BOX, SOFTWARE MAMPS-
1EE-G2 (AMPS 9122 BELOW, NAMPS,
ETACS & G2E TO 9525 FIRMWARES), AC
ADAPTER, INSTRUCTIONS AND TECHNI-
CAL BACK-UP. $369.95. SAVE $98, COM-
BINATION OFFER: EMULATOR SYSTEM
UJME-1EE WITH YOUR CHOICE, 3 OF 5
LISTED INTERFACE CABLE HARDWARE
SETS, PLUS BONUS DATA TRANSFER
SWITCH BOX AND LAB TYPE REGULATED
3 AMP 12.5DC POWER SUPPLY $674.95!
INTERFACE CABLE HARDWARE SETS
SEPARATELY: $119.95 EACH. (1) 4PCS-
F/P 1EE FOR FLIP & POCKET PHONES. (2)
1PCS-UC-1EE BRICK & ULTRA CLASSIC,
(3) 1PCS-B/M BAG/MOBILE, (4) 1PCS-UCII-
1EE ULTRA CLASSIC II, VISTA OR (5)
1PCS-E/F-1EE ELITE FLIP PHONE. S/H,
COD, FEDEX, 2ND DAY AIR $24.95 PER
ORDER. PAYMENT POSTAL MO OR BANK
CASHIERS CHECK. 1996 CATALOG,
ORDERS, ETC. TELEPHONE 702-642-
0325. LESS BUSTER’S ELECTRONICS,
2039 CIVIC CENTER DRIVE #176, N. LAS
VEGAS, NV 89030

FREE HACKING/phreaking diskette cata-
logue. Peregrine Dynamics, 720 Portage
Trail, Cuyahoga Falls, OH 44221-3035.

MICROPROCESSOR SIMULATOR software
for the 8048 CPU, with instructions. $75 post-
paid. Miguel, 510-525-3689, 6 to 10 pm PST.

If you aren't buying your Linux products from
Cheap*Bytes, you are paying too much!
http://www.cheapbytes.com
FAX 209-367-8518 Cheap*Bytes P.O. Box 2714 Lodi, CA 95241

Write In 55 on Reader Service Card.

SHAREWARE PROGRAMS for IBM and
compatible PCs. Write for your free catalog of
the latest and best programs in shareware.
(New LOW prices!) MicroData computer
Services, 6510 Parkland Ave., Brook Park,
OH 44142. Member of the ASP.

Jpecty

COMPUTER HACKERS BLACK BOOK:
Monumental instructional manual reveals
everything from A to Z on hacking! Covers:
Brute Force Hacking, Government comput-
ers, DEC-10s, banking systems, HP 2000s,
Unix systems, RSTS, data encryption, cos-
mos, university computers, back doors, wide
area nets, Primos, spoofing, stair stepping,
on-line services, trap door techniques,
Autonet, Vax/VMS, packet, computer fraud,
credit bureaus, password defeats, outdials,
cracking, Tymnet, and much, much more!
The largest and most indepth publication of
its kind! For reference use only! Software and
manual $20. SPECTRE PRESS, PO Box
5112, N. Muskegon, M| 49445.

INTERNET HELP for Windows 3.1. This disk
is a comprehensive Windows help file that
guides you in accessing and understanding
the Internet. Think of it as your on-ramp to
the info highway! Just $7.95. Call 1-800-704-
6500. Visa, MasterCard, & Discover accept-
ed, or send check or money order for $7.95
to: Computers, Etc., 204 Sonderen Street,
O'Fallon, MO 63366.

1/0 CARD Guide. Lost the docs for your 1/O
card? Don't try to guess at all those jumper
settings. Our disk provides a collection of
information about most generic I/O cards &
controllers. Allows you to print card diagrams
as well. If you work on PCs, this is a “must
have.” To order yours, call Computers, Etc. at
1-800-704-6500. Visa, MasterCard, &
Discover accepted, or send check or money
order for $7.95 to: Computers, Etc., 204
Sonderen Street, O’Fallon, MO 63366.

BLACK BAG TRIVIA QUIZ on 5.25 MSDOS
disk. Includes unique shareware and restrict-
ed book catalogs (over 21only). FREE!
Mentor Publications, Box 1549-N, Asbury
Park, NJ 07712.

FIX ANY PC Fast! Use DiagTech Software to
test all major hardware components in your
system. With DiagPost ROMs Fix Dead PCs.
All tests are displayed on your video screen.
H. Ross Designs, 408-374-4518, POB
110233, Campbell, CA 95011-0233.

COMMODORE 64 ham programs, 8 disk
sides, over 200 ham programs, $16.95. 32¢
stamp gets unusual software catalog of utili-
ties, games, and British disks. Home-Spun
Software, Box 1064-H, Estero, FL 33928.

FREE SOFTWARE CATALOG 1500+ pro-
grams: DOS, Windows, Windows "95. Latest
releases in all categories: games, business,
educational utilities and others. Call 914-295-
9166 or write: Shareware Shoppe, PO Box
454, Ferndale, NY 12734.

ATARI 800/XL/XE, Atari ST, IBM software.
Free catalogs! Specify machine. Lotsa Bytes,
644 E. Clinton Ave., Atwater, CA 95301. 209-
358-1160.

THOUSANDS
oF CD-ROMS
&5 EACH 5 FoR 519

DESK TOP PUBLISHING & GRAPHICS
CLASSIC CARS VOL.1,2,0r3

LACE & LINGERIE

MASTER CLIPS 1000

NATIONAL PARKS

PRETTY WOMEN 1

STOCK PHOTOS SWIM SUITS
STOCK PHOTOS TEXTURES

SWIM SUITS 1

TEMPRA-KODAK PHOTO CD
EDUCATION & CHILDREN'S
DINOSAUR SAFARI

DR. T'S SING ALONG

DR. T'S AROUND THE WORLD
HARRY'S STORY DISC & COLORING BOOK
MARIO IS MISSING DELUXE

MARIO IS MISSING W/WORLD ATLAS
MARIO THE EARLY YEARS

MARIO'S TIME MACHINE

SPACE SHUTTLE MPC

CD STORYTIME-INTERACTIVE
GAMES & ENTERTAINMENT
APOGEE GAMES

ARCADE COMPANION

DOOM COMPANION

EPIC GAMES

CD FUNHOUSE 9.0

HOUSE OF GAMES Il

JAZZ JACKRABBIT

JOURNEYMAN PROJECT TURBO
PINBALL FOR WINDOWS

WHO KILLED SAM RUPERT
ULTIMATE DOMAIN-MIDEVIL

STAR WARS CHESS
WOLFENSTEIN-3D-ARCADE GAME AND ADD-ONS
REFERENCE & BUSINESS
AUDUBON BIRDS OF AMERICA
MICROSOFT BOOKSHELF
COLOSSAL COOKBOOK

FAMILY DOCTOR VER.2
ENCYCLOPEDIA OF KNOWLEDGE
GROLIER'S MULTIMDEDIA ENCYC. 5.0
SHERLOCK HOLMES ON DISC
INTERNET SAMPLER

AUDUBON'S MAMMALS

MONEY IN THE 90'S

COMPLETE WORKS OF SHAKESPEARE
SPACE MISSIONS

U.S ATLAS 3.0

WORLD ATLAS 4.0

9-DIGIT ZIP CODE DIRECTORY

*** ADULTS ONLY - MUST BE OVER 21 ***
ALL BEAUTIES 2

ANGELS ON ANGELS-PHOTO-CD
BLOOMING ANGELS

INTERACTIVE ADULT CALENDAR
EXOTIC ANGELS-PHOTO-CD
EROTIC ILLUSIONS SAMPLER
GLAMOUR GIRLS

PHONE SEX-SEXY SOUNDS
TREASURES OF SPICE

TREASURE CHEST

Download our Catalog or
Call Today for Complete List

800-410-BOBSc52

http://www.shore.net/~crazybob/
50 New Salem St.
Wakefield, MA 01880
Tel 617-246-6767

Fax 617-246-6776

JERROLD DRX-3-105
61 Channel, Fine Tuning
Refurbished

Factory
Single: $45.00
5+: $39.00
10+: $35.00

PANASONIC
550 MHZ + HRCSwitch 5+: $69.00
Parental Lock-out - More!

Single: §75
10+ $65.00

Smlthtown, NY 11787

77 W. Main Street
-800-322-9690

REPLACEMENT REMOTES!
$5.00 & up
Ask about Customer Remote, Batteries & Coax Cable Always Included  CALL NOW!

Referral Incemtives  We Do NOT SELL DECODERS, TEST DEVICES, CHIPS, ETC! 1-800-322-9690 &

Write In 172 on Reader Service Card.

CONVERTERS  CONVERTERS » CONVERTERS

8
=
g
a

83 Channel - Parental Lock-Out a
More! Factory Refurbished
Single:gss.ﬂ >
5+: $49.00 o
10+: $45.00
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DIGITAL/DAC DAUGHTERBOARD

The DIGI-DAC is an I/0 daughter-
board which is ideally suited to
many motion control applications. It
provides both digital I/O and DAC
outputs. The DIGI/DAC can be used
with a variety of single board com-
puters from Allen Systems. These
include boards based on the
80C196, 68HC11, and 68332.

The DIGI-DAC board provides
24 digital I/O lines and six DAC out-
puts. The board’s DACs offer 12 bits
of resolution and can be configured
for either unipolar or bipolar opera-
tion.

The DIGI-DAC measures 4.5 by
5.5 inches. It is mechanically
secured to the target board with
mounting hardware. A 40-pin female
header on the processor card con-
nects to a 40-pin male header on
the DIGI-DAC. Additional connec-
tors on the DIGI-DAC allow digital
lines, analog outputs, and supply
lines to be tied to the board.

For more information, contact:

ALLEN SYSTEMS
2346 BRANDON RD., DEPT. NV
COLUMBUS, OH 43221
614-488-7122

RFA-4102 PORTABLE
MAGNETIC MOUNT ANTENNA

ou can extend the range of your
cellular unit and improve trans-
mission and reception by placing

30 February 1996/Nuts & Volts Magazine

Our readers are always looking for new and interesting electronic
items. Showcase your NEW PRODUCTS here to help stimulate your
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

this magnetic base-feed antenna on
your vehicle. Performance is
improved even when your phone is
shielded by your vehicle or when
passing through weak RF signal
areas.

The RF Industries inductive cou-
pler allows you to use this antenna
with virtually any cellular telephone
on the market. When you need extra
range, simply attach it to your cellu-
lar phone with the Velcro supplied
with your antenna assembly.

The RFA-4102 is both better
and less costly than a hands-free
installation. The coupler and exterior
antenna is working whether you are
holding the phone in your hand or
leave it in its holder.

Additional features include 12
feet of small diameter (.115"
[2.9mm]), and 50 ohm coaxial cable
providing plenty of placement possi-
bilities.

Antenna features one-piece
construction assembly and is easily
removable for safe and convenient
storage. Whip design with phasing
coil increases antenna efficiency
significantly over straight antennas
by maintaining a proper phase rela-
tionship of the radio waves. Strong,
permanent magnet molded with the
antenna base holds the unit firmly to
any metal surface and allows quick
and easy placement high on the
vehicle for best omnidirectional radi-
ation pattern and range.

For more information, contact:

RF INDUSTRIES, LTD.
7610 MIRAMAR RD., DEPT. NV
SAN DIEGO, CA 92126-4202
619-549-6340 FAX: 619-549-6345
1-800-233-1728

NEUMOD 9600
HIGH SPEED MODEM

he RF Neulink NeuMod 9600 is a

high-speed, 9600 bps, “Smart”
modem designed to improve the
quality and reliability of data com-
munications over narrow-band radio
links.

NeuMod 9600’s advanced pro-
tocol provides for 255 unique 1D

ead

codes that allows the user to config-
ure his network for both selective
polling and/or group polling.

Data transmission is either
transparent or packetized, each
packet is appended with both a
source and destination ID code
allowing for point-to-point or point-
to-multi-point of up to 255 points.
When the NeuMod 9600 is integrat-
ed with the DCL-SYNX-U, RF
Neulink’s synthesized UHF trans-
ceiver, it becomes NEULINK 9600,
high-speed “Smart” 2-watt modem
transceiver.

For additional information, con-

tact:
RF INDUSTRIES, LTD.
7610 MIRAMAR RD., DEPT. NV
SAN DIEGO, CA 92126-4202
619-549-6340 FAX: 619-549-6345
1-800-233-1728

LITHIUM BATTERIES

g
attery Engineering Lithium-
Thionyl Chloride batteries can be

made in virtually any shape with

packages and electrode structures
designed to customer requirements.

Featuring 200 Whr/Kg energy densi-

ty and discharge capacities from .06

to 135 amp-hours, they retain up to

80% of their original capacity after

10 years.

Fabricated from all-welded 304L
stainless steel cans and covers with
reinforced glass-to-metal seals,
Battery Engineering Lithium-Thionyl
Chloride batteries can be produced
as wafers and in sizes from a .275"
diameter cylinder up to a #6 cell.
Operating voltages can range from
3 to 3.6 volts and temperatures from
-55° C to +200° C.

Battery Engineering Lithium-
Thionyl Chioride batteries are priced
according to customer require-
ments.

For more information, contact:

BATTERY ENGINEERING, INC.
1636 HYDE PARK AVE., DEPT. NV
HYDE PARK, MA 02136
617-361-7555 FAX: 617-361-1835

ANALOG FUNCTION MODULES

Z-Circuit Analog Function

Modules are packaged in DIN
rail mountable plastic cases for
building modular control systems
which occupy a small footprint.
Featuring a sonar ranging system
that provides +10 VDC, 0-10 VDC,
and 4-20 mA outputs with receiver
gain adjustment and dual set points,
they can perform roll diameter, level
detection, and loop control mea-
surements.

Developed for process and
machinery control system builders,
EZ-Circuit Analog Function Modules
include a PID output module, three-
input summing amplifier, analog sig-
nal isolation module, a master refer-
ence module, an RMS output, ana-
log divider and multiplier, load cell
amplifier, power supplies voltage-to-
current loop converters, voltage
comparators, and related devices.

EZ-Circuit Analog Function
Modules are priced from $68.00.

For more information, contact:

WADDINGTON ELECTRONICS, INC.
25 WEBB ST., DEPT. NV
CRANSTON, RI 02920
401-781-3904 FAX: 401-781-1650

KD485 INTERFACE CONVERTER

The new intelligent KD485 inter-
face converter solves many
industrial interface problems. DIN-
rail mounted with screw terminals,
powered by 7-25 VDC with special
low-EMC drivers, the KD485 also
provides 2,000 volts of opto-isola-
tion. For RS-232 devices with no
tristate driver control function, the
KD485 provides auto driver enable.

For RS-232 devices which must
be multi-dropped, but emit continu-
ous data and have no multi-drop
support, the KD485-ADE version
offers buffering and RS-485 address
emulation, allowing a wide variety of
such devices to be multi-dropped for
the first time. This unique address-
able adapter mode supports multi-
dropping of dumb RS-232 devices.
Most current adapters require the
RTS signal to enable/disable the
RS-485 driver, but some RS-232
devices do not have this capability.
The KD485-ADE avoids this and
also allows it to function as an
addressable adapter for each RS-
232 device.

KD485 is available from stock
for only $159.00 each.

For further details, contact:

THE SAELIG COMPANY
1193 MOSELEY RD., DEPT. NV
VICTOR, NY 14564
716-425-3753 FAX: 716-425-3835




roadcast equipment repairs can

be both costly and unreliable.
Many broadcast stations cannot
afford the purchase of over-priced
new equipment, therefore JT
Communications introduces
replacement products for the FM RF
chain.

The model PLFM-100A replace-
ment exciter module will retrofit into
obsolete FM exciters, eliminating
the problem areas associated with
old exciters. The PLFM-100A is a
PLL W programmable synthesized
direct FM exciter on a 3" x 5" PC
board, and meets -80 dBc spurious
response. The PLFM-100A contains
composite and pre-emphasis audio
inputs, and operates at 12 VDC.

If your stereo generator is ill, JT
Communications offers the CSG-10
replacement stereo generator mod-
ule. The CSG-10 contains a fully
adjustable composite clipper, and
includes active filtering, a digital-bal-
anced modulator, and a crystal-con-
trolled reference. The CSG-10 mea-
sures 4" x 5", and operates at bipo-
lar 12-15 VDC.

Both the PLFM-100A and CSG-
10 meet all part 73 broadcast speci-
fications, are manufactured 100% in
the USA, and contain a one-year
limited warranty.

For further information, contact:

JT COMMUNICATIONS
579 N.E. 44TH AVE., DEPT. NV
OCALA, FL 34470-1421
904-236-0744 FAX: 904-236-5130

PORTA POWER

Tumbler Technologies announces
a small low-cost device which
converts DC power (from your ciga-
rette lighter) to AC power (like your
wall outlet at home), which is small

enough to fit in the glove compart-
ment of your car.

The Porta Power delivers 140
watts continuous of 115 VAC power
to operate such appliances as: TVs,
VCRs, battery chargers, computers,
lights, small power tools, small
kitchen appliances, medical equip-
ment, stereos, video games, and the
list goes on! It also has a surge
capacity of 400 watts, which means
that it has a substantial level of
starting power for appliances which
require more wattage just to get
them started.

The Porta Power comes com-
plete with many safety features,
including protection against over-
load, over temperature, short circuit,
reverse polarity, and low battery. In
fact, the low battery function will
warn you when the battery level
starts getting low, and it will shut off
when the level gets down to 10.5
VDC, to prevent further battery dis-
charge. Other models will continue
to run the battery down until you're
stranded and need a jump start. But
not the Porta Power!

This inverter also has a very low
idle current (only 60 mA), which
means that it uses less power than
other inverters when no load is
applied.

The inverter has a suggested
retail list price of only $79.95, and
will soon be available at many retail
stores.

For more information, contact:

TUMBLER TECHNOLOGIES
19201 PHIL LN., DEPT. NV
CUPERTINO, CA 95014
PH/FAX: 408-996-8276

INTERNET DIRECTORY

aber Information Services, Inc.

launches its Global Directory of
computer products and services on
the Internet. -

The directory has six major sec-
tions: hardware, software, services,
supplies, leasing/finance, and
employment. The directory is plat-
form and vendor independent.
Vendors from all kinds of platforms,
IBM, DEC, HP, etc. can list their
products in the directory.

Search is hierarchial. For exam-
ple, if you want to search for Tape
Management Software for the IBM
AS/400 midrange computer, you will
select Software from the main
panel, then Midrange, then IBM
AS/400, then Operations Software,

Continued on page 79

MO-TECH DIST.
(810) 566-7262
FAX (810) 566-7253

TZPC175DG2
TZPC1453G2
TZPC1003
CENTURY
WAVEMASTER

$88-
$65-
$62-
$58-
$58-

SALES REPRESENTATIVE AVAILABLE
8:30 A.M. EST-5:00 P.M. EST/MON.-FRI.
PLEASE ASK FOR GAYLE

We’'ll pay a bounty for

every copy you sell!

For complete information,
ask for our -
New Distributor flyer.

Nuts & Volts Mz
430 Princeland C
Corona, CA 91719
Phone 909-371-8497
Fax 909-371-3052
E-Mail:
CompuServe - 74262,3664
internet - 74262.3664 @compuserve.com
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Your choice has got to be...

Software
Clearance Outlet

M.F.M. COMMUNICATIONS. | st £
Corel Draw 3.0 CD Rom $48=
“We Can Read Protected ||awmoe, i
. & - Virtual Pool €0 $1
PIC's & Microcontrollers Mo R
jon King Print 10"
Absolutely GUARANTEED | [t e b
Dos 4.0 $1
The Protected (Locked) Chip. i i
Most PIC's & Microcontroller's. 5omscima mogmanon | WIS DOS 6.22
Take a look below at our ist. " -:*g;;;;m
@ Reading the chip's contents. gy nuiE,!l-’-"l-Lg
with OCR $19% :

New Products in everyday
call for availability and our

free catalog or surf our Weh Site @
WWW.SoftwareOutiet.com

MACINTOSH also Avallable
3501 W.Moors Ave. #¢  Open 10~8 Mon~Fri
Santa Ana, CA 92704 Open 10~6 Sat~Sun

Fax (714) 434-4799 (714) &34-4797
Pacific Standard Time

Common PIC's & Micros that we get asked to do: 1-800-230-SOFT
PIC's (All speeds) 16C54, 16C55,16C56, 16C57,16C58, 16C71, 16C84. Guaniles s nled. Compotiiity sot (7

guaranteed. No Returns on used or opened

Microcontrollers: 875x & 87C5x family (i.e. P87C51, P87C52 etc.). Merchandise. Returns must have an

Authorization Number! Defective products will

- r ¥ be replaced with Identical items. Add $6 min.
Please enquire for other PIC's and Microcontrollers. N T Pl i e

@ The chip's data, ready to use. @

subject to change without notice.

Also avalible... NEW PIC Buster Kit for 16C84 series, reads PIC ca\ﬂllle(gzs:)augd Nm?ufw;axemud)c:oas:o:gg
- - or Fax »
using an electronic Buster hoard with Software (needs PC). only $499.
Write in 132 on Reader Service Card.

Call Us Now on... 011-44-188-333-0060 | COMPUTER SOFTWARE cont. i |

ARTISOFT LANTASTIC 6.0 peer-to-peer

M.F.M. COMMUNICATIONS. & networking software. Never used, never

57 Addison Road, Caterham. CR3-5LU. UK. licensed. Latest version, 100 user & 50 user
s do’no Hinclude shipping version available. Easy to use & install. E-

Mail included, Windows & DOS. Make an
k “For Information Purposes Only” J offer. Call 312-271-9054.

Write in 171 on Reader Service Card.

Obsolete or Overstocked ICs Damaged or Overstocked
PC Boards, Hard D1sk Drives, Anythmg Electromc

1

| WE PULL iCs FROM |
|PRINTED CIRCUIT BOARDS |

. EE———— e : =,

* We have “IN HOUSE PULLING” facﬂltles'

* We BUY both socketed and soldered parts!

* We BUY PC Boards for IC value!

* WE BUY PC Boards for precious metal value!
* WE OFFER “Certificate of Destruction.”

Guaranteed quick response to all inquiries... | . )
If you have any surplus Electronic Inventory ‘ 'R Wor ldwlde
that you would like to e B B distribution

turn into R 27 § ! NDUCTOR

(818) 349-4495 - (818) 349-6562
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BUSTALK DIRECT PC port access software
helps speed the debugging process for new
PC 1/O cards. Only $10. Special Economies,
3 Margit Street, Wilmington, DE 19810. 302-
475-5096.

LATEST SHAREWARE. Hard-to-find techni-
cal and related. Cross-assemblers, emula-
tors, semiconductor databases, electronics,
PCB design, ham radio, more!
DOS/Windows. 89¢ per program. Send $1 for
catalog on 1.44MB or 1.2MB disk. Charles
Santos, PO Box 14111, Arington, TX 76094-
1111,

17,400 TECHNICAL TIP REPAIRS. Call for
an absolutely FREE version of the TIP PRO-
GRAM. READ ON VALUABLE, TIME SAV-
ING TECHNICAL REPAIRS for servicing
TVs, VCRs, PROJECTION TVs,
CAMCORDERSs & other electronics, orga-
nized in an easy to use computer program.
The TECHNICAL TIP REPAIR Program.
PROFESSIONAL BOARD LEVEL & COM-
PONENT LEVEL REPAIRS with part num-
bers, component locations, values & test
voltages (when available). ADD your own
Tips. PRINT Tips. Owners of our COMPUT-
ERIZED TIP PROGRAM say this is the
BEST technical Tip program on the market
today. Works on ANY IBM compatible com-
puter with a hard drive. (Also works on some
Apple Macintosh computers.) NEW VER-
SION works in DOS and WINDOWS. SPE-
CIAL HOLIDAY pricing EXTENDED for
February. Only $150. FREE shipping for
prepaid orders (USA). Call for COD. Have
your own Tips? Ask about our TIP
EXCHANGE policy with FREE updates! Call
for an absolutely FREE version of the TIP
program! Just give us your name, address,
& phone # and that's it. It's really FREE.
CALL 1-800-215-5081/516-643-7740. HIGH-
ER INTELLIGENCE SOFTWARE, 60
Farmington Lane, Melville, NY 11747.

COMPUTER
! PFIDGFIAMSéﬂR
PRODUCT y®
DISTRIBUTORS

EASILY USED distributor and customer
order processing using latest prices. Eight
programs speed-up your paperwork. Used by
thousands since 1985. Author is retired for-
mer Emerald with over 30-years in Amway.
30-day money back guarantee. AMBIZ-PAK
3.1 for IBM DOS 3.3 or higher. $39 postpaid.
Cont. USA only! VISA/MC. Fred, 818-346-
7024 Pacific Time. (Not an Amway product.)

ARTICLE TITLE Indexes: Find it fast! Radio
Electronics (Electronics Now) Feb. '79-'95 for
$19.95. Popular Electronics Feb. '89-'95 for
$9.95. $3 S&H. On Appleworks 3.0 3-1/2"
data disk. Needs 200K desktop. Tech-Tron,
18 Krauser Rd., Downingtown, PA 19335,

DID YOU know that there is an animated title
screen presented by Bill Gates and a fuzzy
teddy bear hidden within Windows 3.1? For
this and many other undocumented secrets,
send $2 to: Windows, PO Box 842,
Blountsville; AL 35031.

ENGINEERING SHAREWARE. Printed cir-
cuit design, logic simulation, pspice, autocad
shareware. Over 700 engineering programs.
Free catalog. CD-ROM available. Sector
Systems Company, 416 Ocean Avenue,
Marblehead, MA 01945. 617-639-2625.

| WANT it and | want it now. | want all of your
SIMM memory. IBM, Mac, new, used, even
defective. | want it all. Highest $ paid. Now
selling memory. We can beat any printed
price in Nuts & Volts. Call 1-800-4-MEMORY
now! Voice/FAX.

CD-ROMS. HUNDREDS of titles at greatly
discounted prices. Request “CD Flyer” free
flyer with monthly specials! Titles from family
to adult. Credit cards accepted. Write or fax
501-223-9406. Software City, Box 23016,
Little Rock, AR 72221.

DOS 6/6.1 $25/15, Windows NT latest ver-
sion $245. MS Office $199. ACT for Windows
best contact management software $45.
0S/2 $20. COREL SCSI $45 hard drives
from 65 meg to 9 gigabytes SCSI and IDEs.
CCl, 714-778-0450.




SEMICONDUCTOR CROSS-REFERENCE
LIBRARY on disk, for IBM PC with 640 mem,
EGA or better, 10 meg HD space. Over
240,000 devices (transistors, diodes, ICs,
SCRs, etc.) Specification, lead and case con-
figuration drawings for most. Send $49 to
Custom Software Creators, PO Box 1092, St.
Bethlehem, TN 37155. 615-647-6120.

SECRET SUBJECTS ON A CD-ROM.
Megabytes of information regarding cable,
cellular, computers, free services, etc. Only
$69. Price includes shipping. Same informa-
tion others sell for much more. Fax your order
to 818-843-5173 including your phone num-
ber for credit card verification or send a MO
or cashiers check to: EDS, 120S S. Fernando
Blvd., #101, Burbank, CA 91502-3122.

DIXICAD PC electronic design system.
Includes SCHEMATIC capture w/large com-
ponent libraries & printer & plotter drvrs, SIM-
ULATOR-LOGIC ANALYZER for digital tim-
ing analysis and debugging, PCB LAYOUT &
Gerber Artwork Generation. All for $395.
(Shareware vers. $50) Info/free demo disk 1-
800-968-3180.

ypeCTY

COMPUTER VIRUSES: Over 1000 fully-func-
tional live viruses on disk, many unde-
tectable! Includes: Jerusalem, Michaelangelo,
T-Rex, JerusalemB, Dark Avenger, Cancer,
CIA, Erasure, Stoned I, Rabid, Arpa Virus,
Bat Virus, Killer, Stoned-V and Iots more! For
educational use only! Software $20. SPEC-
TRE PRESS, PO Box 5112, N. Muskegon,
M| 49445.

TAKE YOUR PAL TO A PROM. With
Promatic software you can easily implement
logic functions in inexpensive, OR term rich
PROM devices. Only $39. Call or write for a
free 30-day trial. Special Economies, 3 Margit
Street, Wilmington, DE 19810. 302-475-5096.

CYRIX 6X86. Outperforms them all! Get max-
imum performance. You've read about it, now
you can own one. In stock for immediate
shipment. Want more info? Call 1-800-704-
6500 or connect to HTTP://WWW.
COMPETC.COM Computers Etc., 204
Sonderen Street, O’Fallon, MO 63366. Visa,
MasterCard, & Discover accepted.

COMPUTER EQUIPMENT WANTED

WANTED: DAMAGED laptop computers
(must be color). Also non-working Rolex and
Accutron watches and Motorola flip phones.
Call, 302-836-5504.

WANTED: COMPUTER memory, CPUs,
cache chips. Call T 508-532-2323, F 508-
532-1040. BNFE, 119 Foster St., Peabody,
MA 01960.

WANTED: PRE1980 Microcomputers for
museum collection. Microcomputer maga-
zines and manuals also needed. 703-231-
6478, 703-763-3311.

WANTED: SEAGATE ST-157N SCSI 48M
hard drive, new (no refurbs). Also need a
MISOSYS T-80 to SCSI host adapter/inter-
face. John Hemminger, Rt. 3 Box 257,
Brookfield, MO 64628. 816-258-7515.

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 Computer Output
Microfilm (COM) units. Please call for a quote
or fax us your equipment list. We buy, sell,
and trade. KEYWAYS, INC., 513-847-2300
OR fax 513-847-2350.

WANTED: COMPUTERS, parts & software.
Quantity lots of laptops, lasers, memory, dri-
ves, VGA-monitors, faxes, copiers, etc.
Used/unused/as-is. 914-738-6830.

WE BUY big loads of computer surplus mem-
ory hard drives, monitors, anything. We pay
shipping. Park Avenue Trading Company,
716-749-2543, Fax 716-244-5456. Call today.

HP CALCULATORS with LED display want-
ed for private collection. Will pay up to $200
for model 10, 37E, 46, 70, 81, 91, 92, 97S,
others. Bob Morrow, 317-855-2348, rkmor-
row@aol.com

PRINTHEADS WANTED. We buy all quanti-
ties of dot matrix printheads for hundreds of
printer model types. Working or dead units
acceptable. Call Mike Anderson @ 1-800-
969-0009.

WANTED TO BUY: IBM and Macintosh com-
puters, printers, hard drives, peripherals,
CPUs, notebooks, Verifone POS equipment
any quantity, in working condition. Call 714-
778-0450.

WANTED: ATARI 850 interface module.
Please state price/condition. Send info to:
Charles Olson, RR 1 Box 91C, Washington
Island, W1 54246.

LCD COLOR PANELS/PROJECTORS
WANTED working or not. Fax description and
price to 610-935-7666 or call 610-983-0100
ask for Neil.

WANTED: ZENITH portable laptop comput-
ers. If you have a Zenith laptop to sell, call
Les or Mike, 616-849-1800.

BUYING NON-WORKING IBM Thinkpad
model 700/700C parts, or whole units. Call
eves. EST, 718-965-3442.

| WANT it and | want it now. | want all of your
SIMM memory. IBM, Mac, new, used, even
defective. | want it all. Highest $ paid. Now
selling memory. We can beat any printed
price in Nuts & Volts. Call 1-800-4-MEMORY
now! Voice/FAX.

ALTAIR 8800A computer wanted, with man-
uals, accessories. Prefer working machine in
top shape. Call 810-629-8751 9pm-11pm ET.
Fax info to 810-750-0067 anytime.

WANTED: MFM hard drives: NEC D-3142;
Maxtor XT-1085, XT-1140, XT-2190; Seagate
ST-125, ST-138, ST-251, ST-1100; Toshiba
MK134FA. Call 714-542-1037 or Fax 714-
835-1575.

160 x 128 dot LCD
with built-in controller (T6963C)
$7 9 00 or 2 for

e $149.%

Mfr.: Toshiba TLX-1013-EO.
Unit is EL back-lit. Dim: 5Y%s”L x 4%s”H.
The built-in controller allows you to do text and graphics.

240x64 dot LCD with built-in controller.  $79,%
Mfr: AND 4021ST-EO. Unit is EL back-lit. or 2 for $149.%

20 character x 16 line

Alphanumeric—parallel interface
161 ........3 for $25.00 20x2..... $12.00 40x1

16x1 (ig. char)....$12.00 20x4 ....$25.00 40x2 ..
16x2 $8.00 24x2 $12.00 40x4..
16x2 (ig. char)....$12.00 32x4.................. $15.00 4x2....
16x4. -rene.$16.00

5V power requlred Built-in C-MOS LCD driver & controller « Easy “microprocessor”
interface * 98 ASCII character generator * Certain modules are backlit, call for more info.

Graphics and alphanumenc—senal interface

Mir. price Mir.  price
640x480 ébackllt) Epson $50.00 480)(1 28 Hitachi $15.00
640x400 (backlit) Panasonic $35.00 256x12 Epson $20.00
640x200 Toshiba §19 .00 240x128 (backlit) Optrex $20.00

15.00

480x128 (backlity ALPS

160x128

Optrex $15.00

HeNe Laser Head (10Mw max. output) TEMOO, 15.5” long MEG: NEC $99.%
Laser Power Supply (for HeNe tube) $89.%2

LLASER SCANNER ASSEMBLY $29.%
Assembly intended for a laser printer. Includes laser diode, polygon motor (6 sided) and misc. optics and lenses.

LASER DIODE (5mW) with collimator $20.2°

VISIBLE LASER DIODE: 5mw ot 670nm $15.2
index guided. Threshold current 40 ma typical.

IRMA BOARD 8 bit $99.”
Links 3270 mainframe systems fo IBM PC
Proteon ProNet-4 Model p1347 Token Ring Board $79.”
16 bit » 4 Mbps * IEEE 802.2 and 802.5 compatible * twisted pair *
|nteroperable with IBM Token Ring network

MAGNETIC CARD READER $25.2°
Includes: ® 20 character dot matrix display with full alpha-numeric capability © keypunel
with full alpha-numeric entry ® separate 7.5 VDC/0.5 Amp power supply ¢ standard
te|ephone inferface extension ccerrq lithium bcﬂery and flat-cone speuker

HP bar code wand (HBCS 2300).......cccccrerunenes $35.00

73 WATT SWITCHING $15.00 or 2 @ $25.00, (2) 4 pin power conneclors attached
® 115/230 Volt, Dim: 8.5" L x 4.5” W x 2" H ® Oulput: +5V @ 2-9.75
A +12VY@0-1.5A,-5V@0-04 A, -12V@0-0.5A
68 WATT SWITCHING $12.00 or 2 for $20.00, 115/230 Volt,
Dim: 55" Lx3.2"Wx 1.7" H » Oulput: 5V@ 4 A, 12V @ 4A

Non-Enclosed TTL

Comes with pinout. 12V at 1.4 Amp input ® Horizontal frequency 15khz. ¢ Ability to do 40 and 80 column.

5 inch Amber $35.00
7 inch Amber $39.00
9 inch Amber or Green $29.95

5” COLOR MONITOR $49.%

« Flat Faceplate » 320 x 200 Dot Resolution » CGA & Hercules Compatible
« 12 VDC Operation * 15.75 KHz Horiz. Freq. * 60 Hz Vert. Sync. Freq,

* Open Frame Construction * Standard Interface Connector

* Degaussing Coil included * Mfr. Samiron

~ “The Spy [Mamx Tree]
%) In The Sky” $29.°°

Sony CCD Imager designed for black and white composite
video cameras. Picture elements. 384 (H) x 491 (V)

Chip size 10.7 (H) x 9.3 (V) mm?  Unit cell size 23.0 (H) x 13.4 (V) um®.
Ceramic 24 pin DIP package ® Mfr: Sony, Part# 016AL

4096 element CCD $29.00 I LiINEAR TYPE I
1024 element CCD $15.00
2048 element CCD $15.00 * 1728 element CCD $15.00

CELL ¢

‘R $99.00

These transceivers were designed for operation in an AMPS (Advanced Mobile Phone Service) cell site. The
20 MHz bandwidth of the transceiver allows it to operate on all 666 channels allocated. The transmit
channels are 870.030-889.980 MHz with the receive channels 45 HMz below those frequencies. A digital

synthesizer is utilized o generate the selected frequency. Each unit contains two independent receivers to
demodulate voice and data with a Receive Sugnal Strength Indicator (RSSI) circuit 1o select the one with the
best signal strength. The transmitter provides a 1.5 watt modulated signal to drive an external power
amplifier. channel selection is accomplished with a 10 bit binary input via a connector on the back panel
Other interface requirements for operation are 26 VDC (unregulated) and an 18.990 MHz reference
frequency for the digital synthesizer. The units contain independent boards for receivers, exciter, synthesizer,
tunable front end, and interface assembly (which includes power supplies and voltage-controlled oscillator).
Service manual, schematics and circuit descripti<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>